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YueOHbIl Kypce «Anredpa W Hadajla MAaTEeMaTHYECKOTO aHaIn3a» SBISECTCS OJHUM U3
HanOosiee 3HAYUMBIX B IpOrpamMMe CpeJHero oomiero o0pa3oBaHUs, MOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIBbHYIO 0a3y Uil HM3y4eHHsS BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (OPMHUPYET JIOTUYECKOE M aOCTPaKTHOE MBIIUICHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUHU, CIIOBECHOCTH M JPYIHMX JUCHUIUIMH. B pamkax paHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMynupyeT CBOU JOCTHKEHHUS B MaTeMaTudeckoi popme.

YueOHblif Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajau3a 3aKJIaJblBaeT OCHOBY JIJIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHH, OWOJIOTHUH, TOHMMAHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS HKOHOMHKH M OOIIECTBEHHOH >KHM3HHM, IO3BOJSET OPHEHTHUPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BAaTh WX JJIS
JanbHeWIero oOpa3oBaHHs W B IIOBCEJIHEBHOM JKM3HM. B TO 3xe Bpemsl OBjIaJeHue
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH aireOpbl 1 MaTeMaTHUECKOTO aHAIIN3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh JEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKpETH3aIUlo, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIIIICHHE.

B xone u3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOyJaroruecsi TOJMYy4YaloT HOBBIA OMNBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJIEJeH pealbHbIX CUTYyallud, WUHTEPIpPETalrud MOTy4EeHHBIX
peIIeHM, 3HAKOMATCSI ¢ MPUMEpPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanu3yeTcss Kak uepe3 yueOHBIH MaTepual, CHocoOCTBYIOMIMKM (OPMUPOBAHHMIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk MW uepe3 cnenupuky ydyeOHOM  JesTenbHOCTH, Tpedyromei
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHUSI, CAMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBIA pe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajsaM MaTeMaTUYECKOrO aHalM3a JIeXKHUT
NeSITeTLHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B cTpykType yueOHOro Kypca «Anredpa 1 Hadajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EP)KAaTeIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEHUs», «DyHKIUM U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana MmaTeMaTHueckoro aHaiausza», «MHOXKecTBa U
JoruKa». Bce OCHOBHBIE CONEpXKATEIbHO-METOJAWYECKHE JHHUM HW3Yy4YaloTCsl Ha MPOTSDKEHUH
JIBYX JIET OOy4eHHs] Ha YpOBHE CpeHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS IPYT
Jpyra W TOCTENEHHO HAaChIIasgChb HOBBIMU TeMaMH M paszjienamu. [laHHbI y4yeOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSAET B cebe colep)KaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHsS, MaTeMaTHYECKH aHaln3,
TEOpHsI MHOJXKECTB, MaTeMaTrWdeckas Jjorumka u npyrue. [lo mepe Toro kak oOydaromuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHUM allaparoM, y HHX IMOCIeI0BaTeIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJENb pealbHON
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHWH YYeOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENTFHO CPOPMYIMPOBAHHONH MaTeMaTHYeCKOH 3ajadd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

ConepxxaTenpHo-MeToAMYecKass  JuHUA  «Yucna M BBIYMCIEHHS)»  3aBeplIaeT
(dbopMEpOBaHNE HABBIKOB HCIOJIB30BAHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOe OBLIO HAa4aTo Ha



YpOBHE OCHOBHOTO 00111ero oOpaszoBanus. Ha ypoBHe cpemHero obmiero odpa3oBaHUs 0c000€
BHUMaHUE yjaemnseTcss (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0st UCTIONIb30BaHNE PA3TUYHBIX (OPM 3aMUCH YHCIIA, YMEHHE JCNaTh MPUKUIKY, BHITOIHAITH
npUOIMKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIC BHIPAXKEHU A, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroNIMMCSI MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAlMOHAIBHBIX U
JIEMCTBUTENIbHBIX YHUCEN JOMOIHSIIOTCS MHOXECTBOM KOMIUIEKCHBIX uucesl. B kKaxaoM U3 3Tux
MHO>KECTB PaCCMATPUBAIOTCS CBOWCTBEHHBIC €My CIIelIU(DUUECKUE 3a/1a4H ¥ OTEepPaIliu: JEICHUE
HAIEJIO, ONEpPUpPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCeN, OcoOble CBOMCTBa
paloHaIbHBIX U UPPALMOHAIBHBIX UYMCeN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUYEHUE
KOpHSL  HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIGKCHBIX  uucen.  braronmaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHIO  Kpyra UCIOJIb3YeMbIX 4YHCEel W 3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX NPUMEHEHHUS 1711 PELLICHUS Pa3IMYHBIX 3a7a4 (popMHpyeTcs npeAcTaBleHUue
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIEIEH peaIbHOIO MUPA, IIIUPOKO
UCTIOJIE3YIOTCSI 0000IICHIE U KOHKPETU3AIHS.

Jlunusa «YpaBHEHUSI U HEPABEHCTBA» PEATM3YETCS HA MPOTSHKEHUHM BCErO OOYy4YEHHUs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammsl
MPEeyCMOTPEHO PEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbTare oOyyaroniyecsi OBIaJeBalOT
pa3IMYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEJbHbIX,
norapu(pMHYECKUX ¥ TPUTOHOMETPUUICCKUX YPAaBHCHHI, HEPABCHCTB M CHCTEM, a TAKKe 3aJ1ad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI IIMPOKO HMCHOJIb3YIOTCS IPHU HMCCIEIOBAaHUU
GyHKIHMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUN NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBININX U HAMMCHBITUX 3HaYeHWH QyHKIWU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (OPMUPOBAHWE YMEHUH BBINONHATH pacu€Tel 1o (opmyrnaM, TpeodpazoBaHUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHI, a TAK)KE BBIPAKECHMHI,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHuro anreOpanyeckoro Marepuana
MPOUCXOAUT JaNbHEHIIee pPa3BUTHE aAJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIILJICHUS
oOyyJaronuxcsi, GOPMHUPYIOTCS HABBIKH JIETYKTUBHBIX PACCYKJICHHUM, pabOThI C CUMBOJILHBIMU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEIICHHs] IPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 3a]1a4, HAIJSITHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

ConeprkarenbHo-MeToanuecKass JUHUA «OYHKIMU U TpaQuKW» TECHO TEPeruieTaeTcs C
IPYyTMMH  JIMHHSIMH ~ y4eOHOro  Kypca, TIOCKOIBKY B  KakOM-TO  CMbICIEe  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. V3ydeHue  CTENeHHOM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUECKUX (DYHKIIMMA, UX CBOMCTB U rpa)uKoB, UCIIOIb30BaHUE
GyHKUMA U1 pelIeHus] 3a/ad U3 JIPYruX YYeOHBIX MPEJAMETOB U PeaTbHOM KU3HH TECHO
CBSI3aHO KaK C MaTeMaTUYECKHUM aHAJIM30M, TaK M C pEHIEHUEM ypaBHEHUN W HepaBeHCTB. [lpu
3TOM OonbIlIOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTbh (Gopmyramu
3aBUCUMOCTH MEXIY Pa3IMYHbIMU BETUWYMHAMH, UCCIICIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAlleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIIOIINX BHIpaXKaTh 3aBHUCHMOCTH MEXAY BEIWYMHAMH B pazNu4HON (opme:
AHAIUTUYECKOW, Tpaduyeckod U crnoBecHOW. Ero wusydeHue cmocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxxarenbHast nuHusa «Hadama maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0y4YarolIuMCs,
TaK KaK Yy HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIIHH, OMPEIeIsITh UX



HanOOJIBIIE ¥ HAUMEHBIIINE 3HAUCHHUS, BEIUUCIIATE TUTOMAAn GUTYp U 00BEMBI TEJ, HAXOAUTh
CKOPOCTM U YCKOpeHMs TmpoueccoB. [laHHas copaepkaTenbHash JHHHUS OTKPBIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMaTHYeCKHMX MOJENeH peaJbHbIX CHTyalud, IT03BOJISET
HAXOJIUTh HAWIIydlllee pEIICHUE B NPHUKIATHBIX, B TOM YHCJIE COIUAIbHO-YKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOrO aHallM3a CIOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHHUKE U ncKyccTBe. OOyuaronmecs
Y3HAIOT O BBIAAIOIIUXCS PE3yJbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXeECTBa M JIOTMKa» BKIIOYaeT B ce0s
DJIEMEHTBl TEOPUUM MHOXKECTB W MaTEeMaTHYeCKOH JIOTUKU. TeopeTHKO-MHO)KECTBEHHBIC
NPECTaBICHUs MPOHU3BIBAIOT BECh KypC HIKOJHHOW MaTeMaTHKU W TpeJiaraloT Hauboliee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieibl MAaTeMAaTUKH M €€ TMPHIOKCHHH, OHH
CBSI3BIBAIOT pa3HbIe MaTEMaTHUECKUE TUCIHUIUIMHBI U UX MPHIOKEHHS B eAnHOoe nenoe. [loaromy
BaXHO JIaTh BO3MOXHOCTH OOYdYarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMCHHOW MaTeMaTHKH M HCIIOJIb30BaTh €ro JUIsl BBIPAXXCHUS CBOUX MbICICH. Jpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh
00OCHOBaHMH W  CJEIOBAaHWE OINPENEIEHHBIM IpaBHJIAM TIOCTPOCHHUS  JJOKA3aTEIbCTB.
3HaKOMCTBO C 3JIEMEHTAMH MAaTEMAaTHYeCKOH JIOTHMKH CIIOCOOCTBYET DPa3BUTHUIO JIOTHYECKOTO
MBIIICHHUS] 00YYAIOIIUXCs, TIO3BOJISIET UM CTPOUTH CBOHM PACCYXKICHHS Ha OCHOBE JIOTUYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa u Hayajlla MaTEeMaTHYECKOTO aHAIU3a» IPUCYTCTBYIOT
OCHOBBl ~ MAaTE€MaTHYECKOTO  MOJEIHPOBAHWS, KOTOpPBIE  MPH3BAaHBl  CIIOCOOCTBOBATH
(OpPMHPOBAHHIO HABBIKOB TOCTPOCHHS MOJIEICH pPEalbHBIX CHUTYallMd, HCCICIOBAHUS ITHX
MOJIENICHl C TOMOIIBI0 amnmaparta ajareOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIpETaluu
MOJYYeHHBIX PE3YNbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXIBIM M3 Pa3[elioB MPOTPAMMBL,
MIOCKOJIBKY BECh MaTepuai y4eOHOTO Kypca IUPOKO MCIOIB3YETCs IS PEHICHUs MPUKIIaIHBIX
3agad. Ilpm pemeHuMM peanpHBIX NPAaKTHYECKUX 337ay  oOydaroIiuecss pa3BHBAOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCMOIb30BATh
aHaJIOTHIO, 0000IaTh M KOHKPETH3UpPOBATh MpoOsiemMy. JlearenbHOCTh M0 (OPMHPOBAHUIO
HaBBIKOB PEIICHUs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3yUEHHs BCEX TeM Yy4eOHOTO
Kypca «AnreOpa n Hayajla MaTeMaTHYECKOTO aHAIIU3a».

Ha u3ydenue yueGHOro Kypca «Anredpa 1 Hadyana MaTeMaTHUYECKOTO aHAIN3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeit 1 MPOLEHTOB I pEIIeHHUs TPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAynb AEUCTBUTEIBHOIO YHCIA M €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3aad U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUMIIbHBIE YpaBHEHUS U ypaBHEHUs-CIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METOJIBI PEUICHHUS IIETBIX U JPOOHO-PAIMOHATIFHBIX YPAaBHEHUH W HEPABEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOWIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHN U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudmuueckne ypaBHeHHs. (OCHOBHBIE METOJBI pEIICHUS JorapuMUUYECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoOMeTpU4eCKUX YPaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUUYECKUH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEH C MTOMOUIBI0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C TMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUYECKHX 3a7ad U
3aJa4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHK1us, crnocodbl 3anaHus QyHkiuu. B3aumHo obOpatHble (yHkimu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIIMHA.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YErHbie n HeuéTHhle QyHKUUU. [lepuogmueckue ¢yHKuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIIMHU. MakcuMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbombiiee U HauMeEHbIIEe
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTpuueckas mporpeccud. beckoHeyHO — yObIBaroIias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble ¢(yHKkIMM U uX cBoiicTBa. Touku pas3pbiBa. ACHUMIOTOTH TpaduKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoHbie GyHKIUH. OnpeneraeHue, reOMeTpUIECKU 1 PU3HNIeCKUit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, POU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX CBOICTBa. [uarpammel Dilnepa—BeHHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PEaJbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJIYJIIO, airopuT™Ma EBKmIa /715 pemieHus 3aa4 B EJbIX YhcIax.

KommiekcHpie dncna. AnreOpanyeckas W TPUTOHOMETPHYECKass (OPMBI  3aluCH
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3



KOMIUIEKCHOro uucia. IIpuMeHeHHe KOMIUIEKCHBIX 4YHMCeNn Ui pelleHus (U3MYECKUX U
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKOMN
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTeNbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METOIBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PELIEHUS CHUCTEM U  COBOKYINHOCTEH  palllOHaJbHbIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTeH HAayKHM M pPEANTbHOM JKW3HW, WHTEPHpPETalHs IOJTy4eHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'padux xomnozuuuu QyHkuuil. ['eomerpuueckue oOpas3bl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

I'paduueckue MeTonbl pelIeHUs YpaBHEHMM M HepaBeHCTB. ['paduueckue MeToabl
peleHus 3a1a4 ¢ IapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TpruMeHeHHe PON3BOAHOM K HCCIeN0BaHUIO (YHKIIMNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEeJeNIeHUs] CKOPOCTH W YCKOpEHHUs Ipolecca, 3aJaHHOTO (GopMylio wniu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABICHUE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU M HA3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJb30BAHUE ATHUX IJOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pEUIeHUH, pacCyXIEHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAHUE IIEHHOCTH TPY0Jt00Us, HHTEPEC K pa3IudHbIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAaHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHME MPUPOJHONM M COLMAIBHOM Cpeabl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCEACTBUHN TSI OKPY>KAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TAlOB €€ pa3BUTUSA U 3HAYMMOCTHU Ul Pa3BUTHS LUBWIN3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBeEpPCAJIbHbIE YUeOHbIe eliCTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KIacCU(UKALMK, OCHOBAaHUA [UIsi 0000IIEeHUS H
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTebCTBA MAaTEMAaTUUYECKUX YTBEPKACHUHN (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATH APTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh Hambosiee TMOAXOMAMUNA € YYETOM CaMOCTOSATEIBHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APT'YMEHTUPOBATH CBOIO IMO3UITUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATU3UPOBAaTh U HMHTEPIPETUPOBATh HMHQPOPMAIMIO pA3TUYHBIX BUAOB H  (HoOpM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, TPEACTABIATH €€ B  pasluuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pCelICHHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0Jle 00CYXIEHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TEMbI, IpOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme HOopMyTrpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe eiicTBUS

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI pe3ysbTaToOB JEATeNbHOCTH, HAXOAWTh OLIMOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOThI, pacrpenensTbh BHIbI padoT, JOrOBapHBAThCs, OOCYXAATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOyuenus B 10 kiacce oOydaromuics MONYYUT CIEAYIONIHNE MPEIMETHBIC
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, WPPAMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX W JCHCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTETICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, ADKKOCHHYC U ApKTaHI'€HC YUCIIOBOI'O apryMEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCUIIBHBIE HEPAaBEHCTBA;

OPUMEHATh pa3lM4YHbIe METOJbl PELICHHUs palMOHAIbHBIX U APOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BBIYUCIEHUS €ro 3HAY€HUs, IPUMEHSTh ONPENEIUTENN I PEIICHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBII pe3ylbTar;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JIJIsl TpeoOpa30oBaHusl BEIPaKEHUI;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPUPOBaTH  MOHATUAMHU:  HPpPALMOHANbHbBIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO ONEpUPOBATh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA IO YCIOBHUIO 3aJa4yM, HCCIEN0BaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3zoBanus rpaduKoB PyHKIIHIA;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl W MHHHMYMBI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQukK cTerneHHOW (YHKIMM C HaTypalbHBIM U IENBIM IOKa3aTeneM, rpadux
KOpPHsI N-O CTeNeHH KaK (PYHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM ITOKa3aTelNeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-IHHEHHas (QyHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJHO OMEpUPOBATh MOHATUSIMH: MOKa3aTelbHas U Jorapupmudeckas QyHKIUH, UX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIONB30BaTh rpa@uku (pyHKUMN A7 HUCCIEeOBAaHUS IMPOLIECCOB W 3aBHCUMOCTEH MpH
pellleHnn 3aa4y U3 APYrux y4eOHBIX MPEJAMETOB U PEaTbHOM >KU3HU, BBIpaXaTh (opMylaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi reOMeTpuUecKas Mporpeccusi, TMHEHHBIN U SKCIIOHEHIUAIbHBIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATUSAMM:  IOCIEIOBAaTENbHOCTh, CHOCOOBI  3aJaHus
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduka
(GyHKLMHU, aCUMIOTOTHI Tpaduka GyHKINY;

CBOOOJTHO OINEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, INPOU3BENEHUS, YaCTHOTO W KOMIIO3UIUH JBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEpaIlU HaJl MHOXKECTBAMHU;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONMCAaHUsS PealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4ecKoro OOBEKTa, J0Ka3aTelIbCTBO, PABHOCWIBHBIE YpaBHEHHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIME IMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE H IEJ0e YHCIO, MHOXXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

CcBOOOJIHO OIEpUPOBATh MOHATHEM OCTaTKa [0 MOJYJIIO0, 3alIUChIBATh HAaTypallbHbIE YUCIIa
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(pMETHYECKHE ONEpallii C HUMHU U U300pakaTh Ha KOOPIAUHATHOM IIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH MpH pelieHuN TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTb YPABHEHUH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJAEp KAILUE MOLYJIN U ITapaMeTPBI;

NPUMEHSTh TpaduuecKre METObI JUIsl PELLIEHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HX CHUCTEMBI II0 YCIOBUIO 3a7a4d, HCCIEAOBATh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKITHIA;

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Hayana maremMaTHyeckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAoBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HanOoJIblIIee 1 HAaUMEHbIIIee 3HaUeHHs (PYHKIIMHM HEeNPEepbIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJadax, IJIs OINPEACTCHUS CKOPOCTH U YCKOPEHUS
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHATHUAMU: TIEPBOOOPA3HAsI, ONIPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMATHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne HanmeHnoBaHue pa3iaeioB 4 TeM IPOrpaMMbl
n/n

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBHIe)

JbHbIE | YecKue
paboTbl | paboThI
1 MHOKeCTBO JIEHCTBUTEIBHBIX YUCENl. MHOTOUICHBI. 24 1 https://urok.1c.ru/library/mathematics/Elekron
ParmonanbHble ypaBHEHHs U HepaBeHCTBA. CHCTEMBI resursy FGOS 2022 5-11 kl/Algebra 10/
JIMHEWHBIX YPABHEHUMN
2 ®Oyukuuu u rpaduku. CrenenHast QyHKIUS C HETbIM 12 1 https://urok.1c.ru/library/mathematics/Elekron
HOKa3aTeseM resursy FGOS_2022_5-11 kl/Algebra_10/
3 ApudmeTrnueckuii KOpeHb N-0il CTEICHH. 15 1 https://urok.1c.ru/library/mathematics/Elekron
HppanmoHaiibHble ypaBHEHUSI resursy FGOS 2022 5-11 kl/Algebra 10/
4 [MokazarenpHas ¢pyHkiws. [lokazaTenbHbIe ypaBHEHHSI 10 1 https://urok.1c.ru/library/mathematics/Elekron
resursy FGOS_2022_5-11 kl/Algebra_10/
5 Jlorapupmuueckas Gpyukius. Jlorapupmudeckne 18 1 https://urok.1c.ru/library/mathematics/Elekron
ypaBHEHUS resursy FGOS 2022 5-11 kl/Algebra 10/
6 TpuroHoMeTpUYECKIE BBIPAKCHUS U YPABHEHHS 22 1 https://urok.1c.ru/library/mathematics/Elekron
resursy FGOS_2022_5-11 kl/Algebra_10/
7 [TocnemoBaTeIbHOCTH U MIPOTPECCHH 10 1 https://urok.1c.ru/library/mathematics/Elekron
resursy FGOS_2022_5-11 kl/Algebra_10/
8 HenpepsiBabie pynkunu. [IponsBoanas 20 1 https://urok.1c.ru/library/mathematics/Elekron
resursy FGOS 2022 5-11 kl/Algebra 10/
9 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIHS 3HAHU I 5 2 https://urok.1c.ru/library/mathematics/Elekron
resursy FGOS_2022_5-11 kl/Algebra_10/
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0
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https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/

11 KJIACC

Ne n/m | HammeHoBaHMe pa3/1e/ioB U TeM MPOrpaMMbl KoaunuecTBo yacoB JyekTpoHHbIE (HU(PPOBBIE)

Beero | Kourpo |Ipaktn | ©0pasoBaTebHbie pecypchl

JbHbIE YyecKue
padoTsl | padoThI

1 HccnenoBanue GyHKIHHA ¢ TOMOIIBIO IPOU3BOJHOM 22 1 https://urok.1c.ru/library/mathematics/
ITepBooOpa3Has U HHTETPAT 12 1 https://urok.1c.ru/library/mathematics/

3 I'paduxu TPUrOHOMETPHUECKUX ()YHKIIUHA. 14 1 https://urok.1c.ru/library/mathematics/
TpuroHomeTpuveckrue HepaBeHCTBA

4 HpparmonaibHble, TOKa3aTeIbHBIC U 24 1 https://urok.1c.ru/library/mathematics/
norapu(MuUecKue HepaBeHCTBA

5 KommnekcHble uncia 10 1 https://urok.1c.ru/library/mathematics/

6 HarypaibHble U 11es1bIe Yrcia 10 1 https://urok.1c.ru/library/mathematics/

7 CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX 12 1 https://urok.1c.ru/library/mathematics/
MOKa3aTeabHBIX U JIOTapU(MUICCKUX YPaBHCHHI

8 3amauu ¢ mapaMeTpaMu 16 1 https://urok.1c.ru/library/mathematics/

9 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 16 2 https://urok.1c.ru/library/mathematics/

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* Maremaruka: anreOpa U Hauajla MATEMaTUYECKOr0 aHallu3a, reoMeTpusi. Anredpa u

HadJajla MaTeMaTH4yeckoro ananusa, 11 xmacc/ Huxonsckuit C.M., IToranos M.K.,

PemernuxoB H.H. u npyrue, Akimonepsaoe obmectso «M3narenscrBo «lIpocsemennue»
. Maremaruka: anredpa 1 Hayaia MaTEMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa u
Hadajia MareMarnyeckoro anannsa, 10 ximacc/ Huxonsckuit C.M., IToranos M.K.,

Pemernuxos H.H. u npyrue, Akimonepaoe o6mectso «M3narensctBo «lIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA
Anrebpa u Hayana MareMaTu4eckoro aHanusza. Meronnyeckue pekomenaauuu. 10,11 knace
: yae0. mocobue st obeodpaszopar. opranmszanwmii / M. K. Tloranos, A. B. [lleBkun. —2-¢

n3g. — M. : [IpocBenienue

Anrebpa u Hayalla MaTeMaTUYeCKOro aHanu3a. Junakruaeckue matepuaisl s 11 kimacca:

6a30BbIil 1 yriryos. ypoBan/ M.K. Tloramos, A.B. llleBkun — M: [Ipocsenienue

Anrebpa u Havaja MaTeMaTudeckoro aHainusza. Tematudeckue tectsl. : 10, 11 kmace:

6a30Bb1il 1 mpoduneHbI ypoBHU /HO.B. llenenera. M: — IIpocsemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://urok.lc.ru/library/mathematics/Elekron_resursy FGOS 2022 5-11 kl/Algebra_10/



