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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIbHYIO 0a3y Uil HM3y4eHHsS BCEX eCTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (OPMHUPYET JIOTUYECKOE M aOCTPaKTHOE MBIIUICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYruX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKH, KOTOpas
bopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

VY4eOHbIil Kypc anredpsl M Hayall MaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA PAa3BUTHS DKOHOMUKH W OOIICCTBCHHOW J>XW3HHU, IMO3BOJISICT OPUCHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BAaTh WX TS
JAIBHEWIET0 00pa3oBaHWs W B IIOBCEIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BHBAcT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTB, JOKA3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PAcCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (POPMUPYET KpeaTWBHOE M KPUTHYECKOE
MBIIIUICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJIEICH pEaJIbHBIX CHUTYyalluid, WHTEPIPETAUN TOJydEeHHBIX
pelIeHui, 3HAKOMSITCSI C TIPUMEepaMU MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKe U
HCKYCCTBE, C BBIJIAIOIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHbIii Kypc o0nagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanu3yercss Kak uepe3 ydeOHbId Marepuall, CHOCOOCTBYIOUIMI (OPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJO/DKUTEILHOM — KOHIICHTPAIlMd  BHUMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYECHHBIN pe3yibTar.

B ocHoBe meromukn oOyueHHs anreOpe ¥ HadajgaM MaTeMaTHYECKOTO aHaIW3a JIC)KHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIIEIYIOIINE COJEPKATEIbHO-METOUYECKHe JTHHUM: «Uucina v BbUUCICHUSY, «DYHKIUH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE COIEpKATEIHbHO-METOAUYECKUE JIMHUMA W3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOyYeHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
JIpyra M TOCTENEHHO HACHIIASCh HOBBIMH TeMaMU U pasznenamu. JlaHHBIA y4eOHBIH Kypc
SBIISIETCSI WMHTETPAaTHUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcolepKaHWe HECKOJIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsI MHOJXKECTB, MareMaTrWdeckas Jorumka u npyrue. [lo mepe Toro kak oOydarommecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TOCIEeI0BATEIBHO
dopMupyeTcss M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOENb peaTbHOMN
CUTyalliu, TMPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, AJs pelieHUs
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHOW MaTeMaTH4YeCKOW 3ajaud, a 3aTeM HHTEpHpPEeTHPOBAThH
CBOM OTBET.

CopepxarenpHo-MeTOAMYECKass  JUHUS  «Yucna W BBIUMCIEGHMS)  3aBEpIIAET
(dbopMUpOBaHHE HABBIKOB HCIIONIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpemHero obmiero odpa3oBaHUs 0c000€
BHUMaHUE yaemnseTcss (GOpMHPOBAHUIO HABBHIKOB PAIlMOHATBHBIX BBIYMCICHUH, BKIIOUYAIONINX B
ce0sl UCIONb30BaHNE PA3TUYHBIX (OPM 3alUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MAaTEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroNIMMCSI MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOMOIHSIIOTCS MHOXECTBOM KOMILUIEKCHBIX uucesl. B KaxaoM U3 3Tux
MHO>KECTB PacCCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(UYECcKue 3a/1auu U Olepaluu: JeIeHre
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIbIX YHCEN, O0cCOoOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATBHBIX UYKCeN, apu(MeTnyecKkue Oornepaluu, a TakKe H3BICUYECHUE
KOpHSL ~ HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  bmaronmaps
MOCNIE0OBATEIbHOMY  PAaCIIMPEHHIO Kpyra HCHOJb3YeMbIX YHCET U  3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX NMPUMEHECHHSI IJIs1 PEIICHUS PA3IMYHBIX 33729 (popMHUpyeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTEeMaTUKH KaK HAyKH U €€ POJIM B IOCTPOCHUH MOJEIEH pealbHOro MUpPa, HIMPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

Jlunus «YpaBHEHHSI U HEPABEHCTBA» PEaTU3yeTCs] HAa MPOTSIKEHUH BCEro OOy4YeHHsS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm pazzaene I[IporpamMmbl
MPEeyCMOTPEHO pellIeHHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOyyaroniyecsi OBIaJeBalOT
pa3IMYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coaepxanux mapamerpbl. [lonydeHHble yYMEHMs IIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUN NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBININX U HAMMCHBITUX 3HAaYeHUN QyHKIMU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
palMOHATIBHBIX, UPPAUOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TaKKE BBIPAKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JaNbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JACTYKTHUBHBIX PacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICcTaBlIeHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TPAKTHUYECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToanueckass TuHUS «DyHKIUU U TpaduKU» TECHO MepervieTaeTcs ¢
JIpYrUMU  JUHUSAMH  Y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. M3ydeHue  CTENeHHOM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUECKUX (DYHKIIMMA, UX CBOMCTB U rpa)uKoB, UCIOIb30BaHUE
byHKIMI Ui pemieHusl 3a7ad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHUM aHAJIM30M, TaK M C pelIeHWEM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJbIlIOe BHUMaHUE yaensercs (QOPMUPOBAHUIO YMEHHS BBIpaXaTh QopmynamMu
3aBUCUMOCTH MEXIY Pa3INYHbIMU BETWYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTelbHON JIWHUM HAleleH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B pas3iudHON (opme:
AHAIUTUYECKOW, Tpaduyeckod U crnoBecHOH. Ero wusydeHue cmocoOCTBYeT pPa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepkarenbHas nmuHusa «Hadama maTeMaTHYeCKOTo aHajIu3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4YarolInuMcs,
TaK KaK y HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOXKHBIX (DYHKIIHH, OMPEIEIsITh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpEeHHs TporeccoB. JlaHHas coziepxaTeinbHas JIMHUAA OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HAaXOJUTh HaWIydlllee pEeHIeHHEe B MPUKIATHBIX, B TOM YHCIE COIUAIbHO-I)KOHOMUYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYEeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (OPMATLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs



Y3HAIOT O BBIJAIONINXCS Pe3yIbTaTax, MOJYYEHHBIX B XOJIe Pa3BUTHUS MAaTEeMAaTUKH KaK HAyKH, U
00 X aBTOpax.

CogepxarenpHO-METOAMYECKass JHHUS «MHOXECTBA W JIOTHKAa» BKIIOYaeT B ceOs
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHOXKECTBCHHBIC
MPEJICTABICHUS TIPOHU3BIBAIOT BECh KypC NIKOJBLHOM MaTeMAaTWKH W TpeIJiarailoT Haunbolee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieiibl MAaTeMAaTUKH M €€ TMPHIOKCHHH, OHH
CBSI3BIBAIOT Pa3HbIC MATEMAaTUYECCKHUE TUCIIUTUIMHBI M UX MIPHIIOKEHUS B efuHoe 1enoe. [loatomy
B2XHO JIaTh BO3MOXHOCTh OOY4YaroleMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKHW W HWCIOJNB30BaTh €ro IS BBIPAXKEHUS CBOMX MbICHeH. Jpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
000CHOBaHMI ¥ CJICIOBaHWE ONPEACIEHHBIM TIPaBUJIAM IOCTPOCHHS JOKA3aTeNbCTB.
3HaKOMCTBO C ?JIEMEHTAMH MaTEMAaTHYECKOH JIOTHMKH CIIOCOOCTBYET DPa3BUTHUIO JIOTHUECKOTO
MBIIUICHHS] 00YYarONINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXICHUS HA OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueObHOM Kypce «Anrebpa W Hadanma MaTEeMAaTHYECKOTO aHAIHM3a» MPHCYTCTBYIOT
OCHOBBI ~ MAaTEMaTUYECKOTO  MOJCIMPOBAHUs, KOTOpPbIE  MpPH3BaHbl  CIIOCOOCTBOBATH
(OPMUPOBAHUIO HABBIKOB ITOCTPOCHHSI MOJCIICH pEallbHBIX CUTYyallud, HWCCIEAOBAHUS ITUX
MOJIENICHl C TOMOIIBI0 ammapara ajireOpbl W MaTeMaTHYeCKOro aHaJiu3a, WHTEPIpETaluu
MOJTYYEHHBIX PE3yJabTaTOB. TakwWe 3aJaHus BIUICTEHBI B KaXIbIH W3 Pa3JIEeNiOB IMPOTPAMMEI,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIb3YeTCs JJIS PEHICHUS MPUKIIAIHBIX
3amad. llpu pemeHWM peadpbHBIX MPAKTUYECKHX  3aJad  OOydYaromuecs pa3BUBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCsi, HCIOJIb30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETHU3WPOBATH Mpodiemy. JlesTensHOCTh 1O (POPMHUPOBAHUIO
HABBIKOB PEIlIeHUs MPUKIAAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE M3YUCHHsS BCEX TEM y4eOHOTO
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a.

Ha n3yuenue yuebHOro Kypca «Anredpa u Hauana MaTeMaTHYeCKOTO aHAIHM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Yuciia ¥ BBIYMCICHUSA

Panyonanenelie uncia. OOBIKHOBEHHbBIE U JECSTUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenbHbIe YKcna. PalmoHambHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHUecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIUMCIIECHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenp ¢ neibM nokasateneM. bunom Heiotona. Mcnonp3oBanne moaxosmein popmbl
3alACU AEUCTBUTEIIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPECTABIICHUS JAHHbIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CoiicTa jgorapudma. JlecaTHUHbIE U HATYypaJIbHBIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPAaBHEHUS.
PaBHOCWIBHBIEC ypaBHEHUS U ypaBHEHUA-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METOJIbl PELICHHUS LETBbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEeMEHHOW. JleleHMe MHOro4wjieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUIA.

[TpeobpazoBaHue BbIpaKEeHHM, COlepKalIUX Jorapru(msl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuyeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. Pellienre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemienne cucrem JIMHEHMHBIX ypaBHEHUH. Marpuiua CHCTEMbl JUHEHHBIX YPaBHEHUM.
Onpenenurenib MaTpULbl 2X2, €ro reoMETPUYECKH CMBICI M CBOWCTBA, BBIYUCICHHUE €ro
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAJHBIX 33/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. lccnenoBanne nmocTpoeHHOU
MOJIEJIN C ITOMOILBIO MaTPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTH4eCKUX MOJENEN peaJbHON CUTyallMH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. I[IpuMeHeHne ypaBHEHUH M HEPAaBEHCTB K PELICHUI0 MaTEMaTHMUECKHX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasbHOMN JKU3HH.

DOyHKUUH U rpaduKu

OyHKIUs, crmocodsl 3amanus GyHKuuH. B3anmHo oOpatHble (yHkiuu. Kommosumus
¢ynkuuit. ['paduk pynkuun. JneMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHHA.

OO6nacth onpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. YETHbie n HeuéTHble QyHKUMU. Ilepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMBb! (pyHKiuu. Hanbosnbiiee 1 HauMeHbIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.



JluneliHasi, KBaJpaTU4yHas U JpoOHO-THHEWHas PYHKIMHU. DIEMEHTapHOEe UCCIEeI0BAaHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennast pyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
IIOKa3aTEJIEM.

[ToxazarenbHas U orapupmuueckas GyHKINUU, UX CBOWCTBA U rpaduku. Mcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIMN
YKCIIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B PEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yeckoro aHajaimsa

ITocnenoBaTeabHOCTH, CIIOCOORI 3aIaHusl OCIeA0BaTeIbHOCTEH. MeTo1 MaTeMaTHYECKOH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIEI0BATEILHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrndeckass U reoMeTpuueckas — mporpeccuu.  beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluHelHbII W SKCHOHEHIUANbHBIA pocT. Yucmo e. Dopmysna CIOXKHBIX IPOLIEHTOB.
Hcnonbs30BaHKe NPOrpeccuu Uil pELIEHUs PEAVIbHBIX 3a7a4 PUKIIAJHOIO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pas3pbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIUH JJIsl pEeHIeHUs 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneseHue, TeOMETPUISCKUN U PU3MUECKUI
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy QpyHKIHUH.

[TpousBoaHble AneMeHTapHbIX QyHKIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEICHMSI, YACTHOTO
Y KOMITO3UIIMU (QYHKINH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXKECTBaMU M UX CBOMCTBa. /[uarpammel Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i ONHCAaHMs PEATbHBIX MPOLECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KUIIACC

Yuciaa 1 BLIYMCTIEHUS

Harypanenupie u menbie uucia. [IpuMeHeHHWE TNPU3HAKOB ACIUMOCTH IIEBIX YHCET,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJIIO, airopuT™Ma EBKIIMIA 17151 penieHust 3a/1a4 B LEJIbIX YUCIax.

KommekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbel 3ammcu
KOMILIEKCHOTO YHclia. ApumeTrndeckue onepaniui ¢ KOMIUIEKCHBIME YrciiaMu. M3o00paxenue
KOMILJIEKCHBIX YUCEN Ha KOOpAMHATHOU miiockocTtu. @opmyrna Myaspa. Kopuu n-oit crenenu u3
KOMIUIEKCHOTO 4ucia. [IpuMeHeHre KOMIUIEKCHBIX YHCEN IS pereHus (U3NYeCKuX |
r€OMETPUUYECKHX 3a/1au.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTb YpaBHEHUN U HEPABEHCTB. PaBHOCUIILHBIE CUCTEMBI U CHUCTEMBI-
cieacTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IMOMOIIBI0 TPUTOHOMETPHUIECKON
OKPYXHOCTH. PellieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTENbHBIX U JIOTapU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METOBI PELICHUS UPPAIMOHATLHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABl  PEIIEHUS CUCTEM WU  COBOKYIIHOCTEH  pallOHaJbHBIX,
UppalMOHATIBHBIX, IOKA3aTENbHBIX U JJOrapu(PMUUECKUX YPaBHEHUH.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAyKH W pEaJbHOM JKM3HM, WHTEPHpPETAlHs IOIYy4YCHHBIX
pE3yJIbTaTOB.

DOyHKUUH U rPadpuKu

I'padux xomno3uuuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U Ipa(UKH.

['paduueckue MeToAbl pELICHHs YpaBHEHUH M HepaBeHCTB. [ 'paduueckue MeETOABI
peleHus 3a4a4 ¢ IapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A8 MCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTremMaTH4ecKoro aHajimsa

[TpuMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (YHKIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHHEe NPOU3BOMHOM A HAXOXKACHHWS HAWIY4IIEr0 pEUICHHs B IPHUKIAIHBIX
3amadax, Ui OINpPENCIICHUS] CKOPOCTH W YCKOPEHHUS TIpolecca, 3aZaHHOro (opmynoid wim
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HBIE 3IEMEHTAPHBIX
¢bynkuuii. [IpaBuna HaxoX1€HUS IEPBOOOPa3HBIX.

Wurerpan. I'eomerpuyecknii CMbICI MHTErpajia. Belducienne onpenenéHHoro nHTerpaia
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BEMOB
T€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHU. MaTteMaTnueckoe MOAEIMPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YpaBHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OO0YydYaroIlerocss Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHUCTBOBATH C COIHMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4ecKOW IIKOJIbI, HCIOJIb30BAHUE ITHX JOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHUSI, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajady, peUIeHHH, pacCyXIeHuH, BOCIPUUMYHUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pas3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTHU TPYAOIIO0HsS, HHTEPEC K pa3IMYHBIM cdepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHUYECKHUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHONM M COIMAIBHOW Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefibl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKU M OOIIECTBEHHOW MPAaKTUKH, NOHHMaHHWE MaTeMaTH4eCKOW Hayku Kak cdepbl
YeJIOBEUECKOU JIEATENIbHOCTH, ATANoOB €€ Pa3BUTHS U 3HAUUMOCTHU ISl Pa3BUTUS [IUBUIIU3ALINM,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEeCTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYUIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENbCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS

ba3oBble J1Jornveckue a1eCTBUSA:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABJIWBATh CYIIECTBCHHBIM NpPH3HAK KIACCU(PUKAIIMK, OCHOBAHHS JUIsi OOOOIICHUS H
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATh W MPEOOPa3OBBIBATh CYXKIACHHS: YTBEPIUTEIbHBIC M
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJIAITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IMPOTUBOpEYHS B (pakTax,
JAHHBIX, HAONIONACHUSIX W  YTBEPXKACHHSIX, TWpeajiaraTb KPUTEPUU IS  BBISBICHUSA
3aKOHOMEPHOCTEW ¥ IPOTUBOPECUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus Yy4yeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ncciaenoBareabLCKHe AeiiCTBUA:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHUS, IMPOIIECCAa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHMUS, OIICHUBATh JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBIISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOMPOC U IS
pEIICHUS 3a1a9H;

BbIOMpaTh WHGOPMALMI0O M3 HMCTOYHHUKOB  DPA3JIUYHBIX THUIIOB, AaHAIM3HPOBATh,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HHPOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPEICTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B pa3IMYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCT, HMHPOPMAIMH TI0 CAMOCTOSITETLHO  CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE /1eiliCTBUSA

Oo01menue:

BOCHpI/IHI/IMaTL nu (bOpMYHI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n neirsiMu
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHSI B YCTHBIX W NMHCHbMEHHBIX
TCKCTaX, JdaBaTb IIOACHCHHUA IIO XO,Z[y peI_HeHI/IH 3aJa4u, KOMMGHTI/IpOBaTI: HOJIy‘-ICHHBIﬁ
pe3ynbTart;



B X0j€ OOCYXJEHHUS 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOH TeMbI, IPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYTrUX YYaCTHUKOB JMANOra, OOHApYKHWBaTh Pa3jinyve U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Yy4ETOM 337a4  NpPE3eHTAlMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoLecca U pe3ysIbTaTa pelIeHNs MaTeMaTUUeCKOH 3a/1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysibTaTa LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ysbTaToOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHMH y4eOHBIX 3a/ay, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeiessiTh BHIBI pabOT, TOTOBApUBATHCS, 0OCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb pPabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 10 kiacce oOydaromuiicsi MONYYHT CIEAYIOIIHE TPEeIMETHBIC
pe3ynbTaThl IO OTAEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa U Havaia
MaTeMaTHUYEeCKOr0 aHaIN3a:

Yuciaa 1 BLIYUCTICHUS:

CBOOOZHO OTNEpPHPOBAThH MOHATUSMU: PAMOHAILHOE YUCIIO, OECKOHEUHAs! TIepUONYECcKast
JIpo0b, MPOIEHTHI, MUPPAIMOHATHHOE YHCIIO, MHOXECTBA PAllMOHAIBHBIX M JACHCTBUTEIBHBIX
yucesl, MOAYJIb IEUCTBUTEIIBHOIO YUCIIA;

MPUMEHATH IPOOU W MPOIEHTHI JIs1 PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PAa3IMUHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATh TPHUOTMKEHHBIC BBIYHCICHUSI, TpaBUja OKPYIJICHUS, MPUKHUAKY U OILECHKY
pe3yJibTaTa BEIYMCIIEHUN;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTEMEHb C IEJIbIM IIOKa3aTelieM, HCIOJIb30BaTh
MOAXOANTYI0 (hOpPMY 3amUCH JIEHCTBUTENBHBIX YHCET ISl PEIICHUs MPAKTHYEeCKHX 3a7ad U
MPEJCTABIICHUS JAHHBIX;

CBOOOIHO OMEPUPOBATH OHATHEM: apUPMETHUECKUN KOPEHb HATYpaJIbHOM CTETICHU;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: CTEMEHD C PAIMOHAILHBIM MTOKa3aTelIeM;



CBOOOJTHO OMEpUPOBATh IMOHATUSAMH: JIOTapu(dM dYHcIa, NECATUYHBIE M HATypajbHbIC
JorapudMmebl;

CBOOOJTHO ONEpPHPOBATH IMOHATUSAMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAHTCHC YHCIOBOTO
apryMeHTa;

OTIEPUPOBATH MOHATHIMU: APKCUHYC, ApKKOCUHYC M apKTAHTCHC YHCIOBOTO apryMEeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPaBHEHUSI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATHh pa3IMYHbIE METOJbl PELICHUS PAlMOHATIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ HHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeJbIMA KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera amns pemenus 3amay;

CBOOOJTHO ~ONEpUpOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
OTIpEeNIeNIUTENb MAaTpHIbl 2 X 2 W €ro TeOMETPUYECKH CMBICI, HCIIONIb30BaTh CBOICTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HUsl, IPUMEHATh ONpPENeTUTENN A PeLIeHUs
CHCTEMBI JIMHEHHBIX YpaBHEHHH, MOJEIMPOBATh pEAIbHBIC CHUTYAallMd C TIOMOIIBIO CHCTEMBI
JUHEHWHBIX YpaBHEHMH, UCCIelI0BaTh IIOCTPOEHHBIE MOJAEIM C IIOMOINBIO MAaTpull H
OTIpeNieUTeNeH, HHTEPIIPETUPOBATH MTOJTyYEHHBIN Pe3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMH JUIs TpeoOpa30BaHus BRIPaKEHUI;

BBIMIOJIHATh ~ MIPEOOpA30BaHUSI  YHCIOBBIX  BBIPDAKEHHH, COAEP)KAIIMX CTETEHH C
paLMOHATILHBIM I10Ka3aTelleM;

UCIIOJIb30BaTh  CBOWCTBA JIOTapu(pMOB Uid NIpeoOpa3oBaHus  JIOTAapUPMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO  OIEpPHPOBATH  TOHATHSAMHU:  HPpPAlMOHANbHBIC,  TIOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WA OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPHUYECKUX BBIPAKEHHUI,

CBOOOJTHO OINEpPUPOBATH IOHSATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHME, TPUMEHATH
HE0O0X0uMBbIE (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICIUPOBaTh peaJbHbIE CUTYallMd Ha S3bIKE aiureOpbl, COCTABJIATh BBIPAKECHHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/la4yd, WCCIEI0BATh TIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3UIMS (PYHKUUNA, rpapuK (YHKIMH, BBIMIOJIHATH 3JEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMHU: OOJIACTH ONPEACICHUS W MHOXKECTBO 3HAYCHUH
byHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHBIE W HEYETHBIC (DYHKIUH, TEPUOTUIECKUE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKILUH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYCHNE (PYHKIINU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasaresueM, rpaQuk CTENeHHON (YHKIMU C HaTypajdbHBIM M LEJNbIM IOKa3aTeneM, rpaduk
KOpHsI N-0ii CTETIEeHH KaK (YHKIIUU OOpaTHOH CTENEHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W ApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0OBAaHUE U IOCTPOCHUE UX IPa(pUKOB;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas M Jorapupmuueckas GyHKLIUHU, UX
CBO¥CTBA U IpaMKu, UCIIOIB30BaTh UX IPadUKH JUIsl pEIICHHs YPAaBHEHUIA;



CBOOOJHO ONEPUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTB, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (YHKLUN YUCIOBOrO apryMeHTa;

UCTIOJIBb30BaTh Ipaduku (QYHKIHMHA A7 UCCIEAOBAaHMS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX IPEIMETOB M pealbHOW KHU3HM, BbIpaXkaTb (OpMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: apupMeTHYecKass U TreoMeTpUudecKas Hporpeccus,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUIECKasi POrPeccHsl, TUHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUM UL PELICHHs PEANIbHBIX 3aJa4 IIPUKIAJHOIO XapaKTepa;

CBOOOJHO  ONEpUPOBATh MOHATHSAMH:  TOCJIEAOBATENBHOCTh, CIOCOOBI  3a/aHUS
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIM3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpepbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpPOBATh MNOHATHEM: (DYHKIMs, HEHpepbiBHAas Ha OTpE3Ke, NPUMEHSTh
CBOWCTBA HETIPEPBIBHBIX (DYHKLWH sl pEIICHUS 3a/1a4;

CBOOOJHO ONIEpUpOBaTh IOHATUAMU: IIepBas W BTOpas MNPOU3BOJAHBIE (DYHKIIMH,
KacaTenbHast K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOAHBIE CYMMBI, INPOM3BENCHHS, YaCTHOTO M KOMIIO3ULUU IBYX
(GyHKIWH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHUI;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLLICHUs 3a/1au.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallU HaJl MHOKECTBaMH;

HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN armapar JUisl ONMCaHUs peajbHbIX MPOIIECCOB
U SIBJIGHUH, IPU PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUpOBaTh MOHSTUSIMH: OIpEJEIIEHUEe, TeopeMa, YypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kjiacce oOyd4aroIuiicsi MOJYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3ynbTaThl IO OTJENIBbHBIM TeMaM paboudel mporpammsl y4eOHOro Kypca «Anredpa U Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia ¥ BbIYMCIICHUS:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajbHOE W 1€J0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LIEJIBIX YHCEJI, HCIOIb30BaTh MPU3HAKU JeauMocTH nenslx uyncen, HOJ u HOK
HaTypaJIbHBIX YHMCENl AJIs PELIEHUS 3a1a4, IPUMEHATh alroput™M EBkinnaa;

CBOOOJHO ONEPUPOBATh MOHITHEM OCTAaTKa MO MOJYJIIO, 3aIIMCBhIBATh HATypaJbHbIE YHCIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILUIEKCHBIX
quCell, MPEJICTaBIsATh KOMIUICKCHBIE YHCIa B alre0pandyeckoil 1 TpUroHOMETPUYECKOi opme,
BBITMOJIHATH apu(MeTHUYECKHE ONepalliy ¢ HUIMH U N300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUe HEPABEHCTBA, HAXOAUTh X PEIICHHUS C MOMOIIBIO PABHOCHIIBHBIX MIEPEXOIOB;

OCYILECTBIISATH OTOOP KOPHEH NPH PEIIEHUH TPUTOHOMETPUUECKOIO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPHUMEHSATh
HEeo0XouMble (GOPMYIIbI JUIsl PEILICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIICACTBHS, HAXOAUTH PELICHUsS CUCTEMBI M COBOKYITHOCTEN
paLMOHATIBHBIX, HWpPpAlMOHAIBHBIX, IIOKA3aTeNbHBIX M JIOTapU()MUYECKUX ypaBHEHUH H
HEPABCHCTB;



pemats palioHaJIbHbIe, HWpPpAIMOHANBHBIC, I[OKa3aTelbHbIE, JOorapudMuyecKue u
TPUTOHOMETPUYECKHE YPABHCHUS U HEPABEHCTBA, COJICP KAIIIME MOYJIA U TTapaMeTPhI;

MPUMEHSTH TpadUIecKrue METOIBI ISl PEIICHUST YPABHCHHUI ¥ HEPABEHCTB, a TaKXKe 3a/1a4
C IapaMeTpaMu;

MOJICTTMPOBATh pEabHBIC CHTYAIlMM Ha S3bIKE ainreOphl, COCTABIATH BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCIOBHIO 3aJa4d, HCCIIEAO0BATh IOCTPOCHHBIC
MOJICJIH C UCIIOJIb30BAHUEM arrapara anreOpbl, HHTEPIPETUPOBATH MTOJYICHHBIN pe3yIbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKyd KOMIO3ZUIMH (DYHKIUNA C IMOMOIIBI0 AJIEMEHTAPHOTO UCCIICIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTh TeOoMeTpUYeckre oOpa3bl ypaBHEHHWH ¥ HEPABEHCTB HA KOOPAWHATHOU
IJIOCKOCTH;

CBOOOHO ONEPUPOBATH OHATUSMU: TPA(QUKH TPUTOHOMETPHUICCKHUX (YHKITHIA,

OPUMEHSTh QYHKIUU AJI1 MOJICTUPOBAHUS U UCCIIEIOBAHUS PealbHBIX MPOILIECCOB.

Hayajsa MmaTeMaTH4eCcKOro aHajm3a:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (YHKIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3ZBOAHYIO JUISI HaXOXKICHUSI HAUTYUIIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH IMOHATHIMHU: TIEPBOOOPaA3Hasl, ONPEACIEHHBIN HHTETPa, HAXOIUTh
nepBoOOpa3HbIe AIEMEHTAPHBIX (YHKIUA U BBIYUCIATH WHTErpan mo ¢opmyne Hwrotona-
JleliOHMIA;

HAXOJIUTh ILJIOMIAIU TUIOCKUX (PUTYp U 00BEMBI TEJT C IIOMOIIBIO0 UHTETPAJIa;

MMETh MPEJCTAaBIECHUE O MAaTEMaTUYECKOM MOJIEJIMPOBAHUM HA MPUMEPE COCTABICHMS
nuddepeHIaNIbHBIX YPaBHEHU;

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJIE COLIMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBaMH MaTEeMAaTHUYE€CKOTO aHAIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero Oé{ TPOTLHBIC pﬁaRanecxue o0pa3oBaTte/ibHbIC
padoTbI padoTbl pecypes
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 MHOro4ieHsl. PauHOHaJH)HLIci YpPaBHEHHUS U 24 1 hitps://catalog.prosv.ru
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
YpaBHEHUU
Oynkiun u rpaduku. CreneHHas GyHKIUS C )
2 12 1 https://catalog.prosv.ru
LIEJIBIM [10Ka3aTeIeM
3 ApudmeTrueckuii KOpeHb N-Oi CTETICHHU. 15 1 hitps://catalog.prosv.ru
HppaumnonanbHble ypaBHEHUS
4 [TokazarensHas pynkums. [lokasarenbHbie 10 1 https://catalog.prosv.ru
ypaBHEHUs
5 Jlorapudmitieckasn pyHKLHA. 18 1 https://catalog.prosv.ru
Jlorapudmudeckue ypaBHEHUS
6 TpuroHomeTpuuecke BoIpaXeHus U 29 1 hitps://catalog.prosv.ru
ypaBHEHUS
7 [TocnemoBaTeIbHOCTH U MIPOTPECCHH 10 1 https://catalog.prosv.ru
8 Henpepoisabie Gyukimu. [IponsBoanas 20 1 https://catalog.prosv.ru
9 HOBTOPGHI/IG, 0000111eHHEe, CUCTEMATU3ALIUS 5 5 hitps://catalog.prosv.ru
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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11 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n NpOrpamMmbl Bcero OgITPOJILHbIe pﬁaKanecmle o0pa3oBaTejibHbIE
padoThI padoThI pecypcb
1 HCCHGHOBaHIfe yHKuH € mOMOUEIO 22 1 https://catalog.prosv.ru
MIPOU3BOTHOM
2 ITepBoOOpa3Has U HHTETPAI 12 1 https://catalog.prosv.ru
3 I'pagpmicu TpUrOHOMETpHIECKHX GyHicIil, 14 1 https://catalog.prosv.ru
TpuroHomeTpruyeckue HepaBEHCTBA
4 HpparnmoHaiibHEIC, TOKa3aTeIbHBIC U o4 1 hitps://catalog.prosv.ru
norapuMUUecKre HEPaBEHCTBA
5 KommiekcHble ynciia 10 1 https://catalog.prosv.ru
6 HatypanbHble 1 1ie/bie Yrcia 10 1 https://catalog.prosv.ru
CucTeMbl paloHaTBHBIX, HPPANUOHATBEHBIX
7 MOKa3aTeNbHBIX U JOTapu(PMUUECKIX 12 1 https://catalog.prosv.ru
YpaBHEHUI
8 3amauu ¢ mapaMeTpaMu 16 1 https://catalog.prosv.ru
9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUs 16 5 hitps://catalog.prosv.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: airedpa 1 HayaJla MaTeMaTUYECKOro aHalln3a, reoMeTpus. Anredpa
Y HadaJia MaTematndeckoro ananmsa, 10-11 kmaccel/ Anmmmos 1ILA., Konsrun
KO.M., TkaueBa M.B. u apyrue, Akimoneproe oomectBo «31aTenbcTBO
«IIpocBemenue»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

AnreOpa u Havana aHanusa. 10 kjacc: moypouHsble Tianbl o yueonuky I1.A.
Amumosa u jp. | momyronue/ast.- coct. I'.1. I'puropsesa. - Bonrorpazn.
AnreOpa u Hauana aHanu3a. 10 kjacc: moypouHsble Tianbl o yueonuky I1.A.
Amumosa u ap. |l monyronue/ast.- coct. I'.W. I'puropsesa. - Bonrorpan

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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