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HOACHUTEJBHASA 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
Haubosiee 3HAUYMMBIX B MPOTrpaMME CpEAHEro oOIiero o0pa3oBaHUs, MOCKOJBKY, C OIHOU
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTANbHYIO 0a3y i H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIoTHYecKoe M abCTPaKTHOE MBIIIICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax pmaHHOro yudeOHOro Kypca
oOydaronuecsi OBJAJIEBAIOT YHHUBEPCAIbHBIM  SI3BIKOM  COBPEMEHHOW HAayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUYIECKOU opme.

VY4eOHbIi Kypc anredpsl M Hayal MaTeMaTHUYECKOTO aHAJIM3a 3aKJa/JbIBAET OCHOBY IS
YCIEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKHU, XUMHUHM, OWUOJOrMH, TOHUMAHHUS OCHOBHBIX
TEeHJCHIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOM >U3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH UX IS
JAIBHEWINETO0 O00pa3oBaHUWS W B IIOBCEJAHECBHOW JKM3HH. B TO jk€ BpeMs OBJaJIcHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIMSMHU anreOpbl 1 MaTeMaTHYECKOrO aHaIHM3a
pa3BUBAaeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHUSI C MMOMOIIBI0 UHAYKIIMM U PacCyX AaTh NEeAYKTUBHO, UCIOIb30BaTh 0000IICHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xome u3yuenuss ydeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOydaromuecss MOJy4YaloT HOBBIM OMNBIT PEIICHUS MNPUKIATHBIX 3a/1a4, CaMOCTOSTEIBHOTO
IIOCTPOEHUS MaTeMaTHYEeCKUX MOJENEeH peallbHbIX CUTyalud, UHTEPIpPETaluu IOJy4YEeHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NPUMEPaMU MAaTEMaTU4YECKHX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VYueOHbllt Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENIBHBIM MOTEHIIMATIOM, KOTOPBIH
peanusyercss Kak 4yepe3 ydeOHbI MarepHuall, CIOCOOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk MW uepe3 cnequpuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJOJDKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3yNbTar.

B ocHoBe meroauku o0ydeHus anrebpe W HayajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYEeHUSI.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYECKOTO aHAJIN3a» BbIIEICHbI
CIIEYIOIIAE COAEPKATEIBHO-METOAUYECKHE JMHUK: «Uucna U BbMUCIHCHUS», «DyHKIMM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Havana MaTemaTrueckoro aHanuszay, «MHOXecTBa U
Joruka». Bce OCHOBHBIE CO/EPKATEIBHO-METOAWYECKUE JIMHUM H3YYaroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha YpOBHE CPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSISA IPYr
Jpyra ¥ IOCTENEHHO HACHIIIAACh HOBBIMH TeMaMM M pasjenamu. J[aHHBIA ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMaTUYeCKUX AMCUUIUIMH, TaKUX Kak ainreOpa, TPUTOHOMETPHs, MaTeMaTH4YECKU aHaIu3,
TEOpHsl MHOXECTB, Maremarudeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHYeCKHM allapaTroM, y HHUX [OCJIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTHh MaTeMaTUYECKyI0 MOJENb peallbHOMN
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE MPU H3YUYEHUH Y4eOHOro Kypca, AJsl peuieHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONM MaTeMaTHYeCKOM 3adauM, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.



ConepkaTenpHO-MeTOAMYeCKass  JmHUS  «Yucima W BBIYHCICHHS»  3aBEpIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTeHLHBIX YHuCCJI, KOTOPOC 61:1.]10 Ha4yaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOs1 MCIONIb30BaHKUE PA3IMYHBIX (DOPM 3alUCH YHCIIa, YMEHHE JIENaTh MPUKUIKY, BBIIOJIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUAA, pa6OTaTB C MaTeMaTud4CCKNMHu
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBAa HATYpPAJIbHbIX, LCJIbIX, PAallMOHAJIbHBIX WU
JICHCTBUTEILHBIX YHCEN JIOTIOJIHSIOTCS MHOXKECTBOM KOMIUICKCHBIX 4HCel. B KaxaoMm u3 3Tux
MHOXECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4 U ONIEPAIUH: JICTICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IENBIX YHCEN, OCOOble CBOMCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I'-ICCKI/IC Oorcpanru, a TAaKXKC H3BJIICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO KpPyra HCIOJNB3YeMBIX YHCEl W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIEN PEAIbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOJIBKY B KaxaoM pasaene [Iporpammbl
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a/ad. B pe3ynbraTe oOyuaromuecs OBIAJCBAOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHBIe YMCHUA HIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GyHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEICHUN NPUKJIAJIHBIX 3a/1a4 U 3a7]a4 Ha HaXOXKICHHE
HarOOJIBIINX U HAUMEHBIINX 3HaUCHUI (yHKIWU. JlaHHas coleprkaTebHasl JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHPOBAHWUE YMEHHUH BBINOJHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKUX BBIan(eHHﬁ, a TakKxXe BBIpa)KeHHﬁ,
COZIepIKAIUX CTereHrn u Jjorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIlIee pPa3BUTHE AITOPUTMHYECKOTO W aOCTPAKTHOTO  MBIILUICHHS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 QeKTUBHbIE HHCTPYMEHTHI JJIs PEIIeHUs IPAaKTUYECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAMYecKast TUHUS «DYHKIMU U TpauKH» TECHO MEPEIUIeTaeTCs C
JpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIEe  3a1aéT
MOCJIC/IOBATEIbHOCTh ~ U3y4YCHUS  Marepuana. V3ydeHuWe  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHIA, MX CBOWCTB M TPAPHUKOB, HCIIOJIH30BAHHE
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TMPEJAMETOB M PEabHOW JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK M C PEIICHUEM YpaBHEHUN M HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHUMaHuEe yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTb (opmyramu
3aBHCUMOCTH MEXKIY Pa3UYHbIMUA BEIMYMHAMH, UCCIICOBATh MOJYYCHHBbIC (DYHKIMH, CTPOHUTH
ux rpaduku. MaTepuan 3TOH COJepXKATEIbHON JIMHUM HAlEJICH Ha pa3BUTHE YMEHHH H
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’IH‘—IHOfI (1)opMe:
aQHAJTMTUYECKOM, Trpaduyeckoii W ClIOBeCHOHM. Ero wu3ydeHme CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIlUH,
UCTIOJIb30BAHUIO AaHAJIOTHA.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JTOCTYIHBIX O0ydJaromumcs,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoMAaan GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpEeHHs ImporeccoB. JlaHHas cojepxaTeinbHas JMHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPHUKIAIHBIX, B TOM YHUCJE COIUAIbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHO-MeTOANYECKAs JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKON JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro ISl BBIPAKEHUS CBOMX MbICiIen. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJIEIOBaHHE OMNpEACNEHHBIM IPaBUJIaM IOCTPOCHHS  JOKa3aTelIbCTB.
3HaKOMCTBO C JJIEMEHTAaMU MAaTE€MaTUYeCKOW JIOTUKU CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUSA,  KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapata anreOpsl W MaTeMaTH4eCKOro aHajin3a, WHTepIpeTalud
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIB3YeTCs NIl PEIICHUS MPUKIATHBIX
3agad. [lpu pemieHHM  peanbHBIX MPAKTUYECKUX  3a7a4  OOydJarolmuecss pa3BUBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh MpoOiemy. JledareapbHOCTh MO (HOPMHUPOBAHHIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCEe U3YUEHUSI BCEX TEM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha u3yuenue yuebHoro kypca «Anredpa u Hauana MaTeMaTHYECKOTO aHAIN3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

10 KUIIACC

Yuciia 1 BBIYMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeit 1 MPOLEHTOB Ui pEIICHHs MPUKIAIHBIX 33134 U3
Pa3JIMYHBIX OTPACiIel 3HAHUMN U PEATTbHON KU3HHU.

JlelicTBuTenpHble yKcaa. PanMoHanbHble U MppaLMOHAIbHbIE Yucia. Apu(MeTndeckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YHCIaMH. MOAynb AEHCTBUTEIBLHOIO YMCIA UM €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokazateneM. bunom Heiotona. Vcnonb3oBanue noaxosuieit popmsl
3alACU ACUCTBUTEIBHBIX YUCEII I PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTYpaJbHON CTEIIEHH U €0 CBOMCTBA.

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

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyC, KOCUHYC, TAHIT€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHusI U HepaBEeHCTBA

ToxnecTBa W TOXKIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHre HEPAaBEHCTBA.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JlelleHne MHOroO4WwieHa Ha MHOI'OYWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ nensivu kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEICHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaLMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIHICHHUS JIOTApUPMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpaXCHU. Pelmenne TpuroHoMeTpuuecKux ypaBHEHUM.

Pemienne cucrem JNMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHCIEHUE €ro
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEH C TOMOUIBIO0 MaTPUIL U OIpeeTUTeNeH.

ITocTpoeHre MareMaTHYeCKUX MOJENEN peaJbHOM CUTyalluH C IOMOINBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHNne ypaBHEHUH M HEPAaBEHCTB K PELICHUI0 MAaTEMAaTHUYECKMX 3aJad U
3aJa4 U3 Pa3UYHbIX 00JacTel HAYKU M peabHON JKU3HU.

DyHKIUHN U TPaQUKH

OyHKMs, crnocoObl 3anaHus (yHKuuu. B3anmuHo oOpatnble ¢QyHknuu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (yHKIUHA.



OO6nacth onpeseeHnss 1 MHOXKECTBO 3HaueHni pynakmuu. Hymu dyakuun. [IpomexyTku
3HaKonocTossHCTBA. UETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HasA U IPOOHO-TMHEHHAS PYHKIIMU. DIIEMEHTapHOE UCCIIEOBaHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenbHas U gorapudmuueckas QyHKINH, UX CBOHCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B peaJIbHBIX Ipolieccax U sBieHusX. [ paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE IIOCIIEIOBATEIBHOCTH. VCTOpUS BO3HHKHOBEHUS
MaTeMaTUYECKOT0 aHaJIM3a KaK aHaJu3a OECKOHEUHO MaJbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTPEeCcCUU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue NMPOTrpecCUn Uil peLIEHUs PEAVIBHBIX 3a]a4 IIPUKIIATHOIO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. ToOukM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEpBAJIOB I PEIICHUS
HepaBeHCTB. [IpuMeHeHrne CBONCTB HENPEPBIBHBIX (QDYHKITUH [T pEIICHHS 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelnbHOH K rpaduky QyHKIUH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara s ONUCAaHHsS PEalbHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO  MaTEeMaTHMYECKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KJIACC

Yuciaa 1 BLIYHCTICHUS

Harypanbupie u menbie uucia. [IpuMeHeHHWE NPU3HAKOB ACIUMOCTH IIENBIX YHCET,
HauOobImi oot aenurens (nanee — HOJl) u HamMenbInee odmiee kpartHoe (nanee — HOK),
OCTaTKOB IO MOAYJIO, anropuTMa EBKina s penieHus 3a1a4 B [eNbIX Yhcax.

KommiekcHple uymcna. AnreOpandeckas W TpUTrOHOMeTpuueckas (opmbl 3amucu
KOMILUIEKCHOTO YHclia. ApumeTrndeckue onepanuy ¢ KOMIUIEKCHBIME 4uciiaMu. M3o00paxenue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOHU miockoctu. @opmyna Myaspa. KopHu N-oit ctenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUM, CUCTEM UM HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKHW3HM, MHTEPIPETALUs IOJTyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U TPa)UKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYIHX YIEOHBIX MPEIMETOB U PEaTbHON KU3HH.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K HUCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHne NPOW3BOMHOM JUISl HAxXOKJICHHsS HAWIYYIIEro pPEIICHWS B INPHUKIAJTHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

WuTerpan. I'eomeTpuueckuii cMpIca MHTErpaia. BelunciaeHne onpenenéHHoro nHTerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTerpana JUisi HAXOXKJACHUS IUIOLaJed IJIOCKUMX (uryp u 00BEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHINaTbHbIX YPaBHEHUH.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICEHHE O MAaTEMaTUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpoIenyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKON UJCHTHYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKUX
MaTeMaTUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJOTUSIX, chepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro Haponaa, c(HpOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIbHOCTHIO YUYEHOTO, OCO3HAHMUE JUYHOTO BKJIAJla B MOCTPOCHHUE
YCTOMUYMUBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

JCTETHMYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYAas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXJIeHu#H, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BoCIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEpECcaxX 3J10POBOTO
u 0e3omacHoro o0pa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
MUTaHue, COATAaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETyIspHas (U3ndecKasi akTUBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0UsS, HHTEPEC K Pa3IMYHBIM cdepam
MpoECCHOHAIBHON JESITEIIbHOCTH, CBS3aHHBIM C MAaTEMaTHUKOW W €€ MPHUIIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH,

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHONM M COIUAIBHOM Cpeibl, OCO3HAHUE
M100aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpHEHTAalHMs Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN Ul pelIeHHs 3a7ad B 00JacTH OKPY’KAIOUIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHHMMaHHWE MAaTeMaTU4YeCKOW HAayKHu Kak cdepbl
YeJIOBEUECKOU JIEATETbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYMMOCTH Ui Pa3BUTUS LIMBUIM3ALUH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyIbTYypOil KaK CpeJCTBOM MO3HAHMS MUPA,



TOTOBHOCTb OCYHIECTBIIATH IIPOEKTHYIO U MCCIIEI0BATEILCKYIO AEATENbHOCTh HHANBUAYAIBHO U
B I'PYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIICCTBEHHBIC INMPU3HAKK MATEMAaTUYCCKUX OOBECKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbI NpHU3HAK KiIacCU(PUKALKMK, OCHOBAaHUA [UIsi 0000LIeHUs u
CpaBHEHHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHpPOBATh U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC WU
OTpHULATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (pakTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAararb KPUTCPUU I BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEILHO JTOKA3aTEebCTBA MATEMATUUYECKUX YTBEPKACHUHN (TIpsIMbIE U
OT TMPOTHUBHOIO), BBICTPAWBATH APTyMEHTAIUIO, MPUBOIUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BbIOUpaTh CcHoco0 pemieHus YydeOHOM 3afaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BBIOMpaATh HaWOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICIICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebCKue 1eHCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCJIEIOBAaHHE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OO0BEeKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JJOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEAINOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX U OTBETa Ha BOMPOC M JIs
peLIeHUs 3aa4H;

BBIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB  DPA3JIUYHBIX THUIIOB, AaHAJIH3UPOBATH,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IMYHBIX BHJIOB U  (hopm
MPE/ICTABJICHHUS;

CTPYKTypuUpOBaTh  WHGOpPMAIUIO, TMPEACTaBIATh €€ B  pa3IMuHBIX  QopMmax,
WTIOCTPUPOBATH TpaduuecKy;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATENTHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe TeiiCTBUS

Oo0menne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
oOlIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaThb MOSCHEHUS IO XOAY pEHICHHs 3a/ladd, KOMMEHTHPOBATh IOJTYYEHHbBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
peliaeMoil 3a1auu, BBICKA3bIBaTh WJICH, HALIEJICHHBIE HA MOMCK PELICHHs, COMOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU JPYTMX YYaCTHUKOB JMajora, oOHapyKHBaTh pa3jivyuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MNPpEACTAaBJIATL PE3YJIbTAaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCIICAOBAHUSA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTABJIATh IUIAH, aIFOPUTM pPELICHMs 3aJaud, BBIOMpaTh CHOCcOO peleHus ¢ y4yéToMm
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJIeTh HaBBIKAMU I103HABATEIbHON peQUIEeKCUU KaK OCO3HAHUs COBEPIIAEMbIX JeHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEelIeHUs MaTeMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHUKHYTb IIPM PEIICHHH 3aJadyd, BHOCUTH
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTara LEIM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS pPE3yJbTaTOB JEATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eAITEILHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYalIbHOW pabOThHl Ipu
pelieHnn ydeOHBIX 3aJay, NPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyHHoBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO 4YacTh PadOThl U KOOPAMHHUPOBATH CBOU JEHCTBHUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAauyeCTBO CBOEr0 BKJaja B OOIIMH NPOAYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

NPEAMETHBIE PE3YJIBbTATBI
K konmy oOyuenuss B 10 kiacce oOydaromuiicsi MONYYHT CIEAYIOIIUE TPEeIMETHBIS
pe3ynbTaThl MO OTAEIBHBIM TeMaM pa0boueill MporpaMMbl y4eOHOro Kypca «Amnredpa u Havana
MaTEeMaTHYEeCKOTO aHaIN3ay:
Yuciaa 1 BLIYUCIEHUS:



CcBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YNCII0, OECKOHEYHas! MEepUOIUecKast
IpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXKECTBA PAallMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IPOOU U MPOLIEHTHI JUIsl peIieH s IPUKIAJHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYMCIEHUS, NIpaBWIa OKPYIVIEHWs, NPUKUIKY U OLEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOJTHO ONEpUpPOBaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALYI0 (OpMY 3alMCH ACHCTBUTEIbHBIX YUCEN AJs PElIeHHs] NMPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIbHOM CTENCHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PAllMOHAILHBIM I10Ka3aTeIIEM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMH: JIOrapudM dMcaa, JNECATUYHbIE U HATypajbHbIC
J0TapuQMmBbl;

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

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHusI U HEPaBEeHCTBA!

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSAMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX M JAPOOHO-PALMOHAIbHBIX
YpaBHEHUM, IPUMEHATh METOJ] HUHTEPBAJIOB JUIsl pEIICHUsI HEPABEHCTB;

CBOOOZHO ONEpPUPOBAaTh MOHATHUSAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HeJNbIMU - KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, IMPUMEHATh JEJIeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera 11 pemenus 3anay;

CBOOOZHO ONEpUpOBaTh MOHATUSIMM: CHCTEMA JIMHEHHBIX YpaBHEHUH, MarTpulia,
OnpeAeNnuTeNb MaTpullbl 2 X 2 W €ro TreOMEeTPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIIUTENN s PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh PEaJbHBIE CUTYAllUH C IMOMOULIBIO CUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEIW C TOMOUIIbI0 MAaTpull U
onpeaenuTeNel, THTEPIPETUPOBATh MTOJIYYE€HHBIN pe3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISl TpeoOpa30oBaHus BIPaKEHHI;

BBIMOJIHATh ~ MPEOOpa30OBaHUSI  YHMCIOBBIX  BBIPAKEHHMH, COAEp)KAIIUX CTENEeHH C
palMOHATILHBIM MTOKA3aTeNEM;

UCIIOJIb30BaTh  CBOWCTBA JIorapu(MoB i IpeoOpa3oBaHUsl  JIOTapUPMUUECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpUpOBaTh  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMuyUecKre ypaBHEHUsI, HAXOJIUTh WX PEUICHHs C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMyasl s npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO OINEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HeoOxoauMble (POPMYIIbI IJ1s1 pELIEeHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICIUPOBATh peaJbHbIe CUTYallMM Ha s3bIKe aireOpbl, COCTaBIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4yM, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.



DOyHKkuuM U rpapukm:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHMS, CHOCOOBI 3aJaHHs (YHKIWH, B3aUMHO
oOparHble (QYHKIUHM, KOMIO3UIHSA (YyHKIMHA, rpaduk (YHKIUHU, BBINOJIHATH 3JIEMEHTApHBIC
npeoOpa3zoBanusi rpaduKoB PyHKITUH;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs] M MHOXKECTBO 3HAYECHUMH
byHKUIMY, HYTH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKLUH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl M MUHUMYMBbI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHNEe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (QYHKIHMS C HATypAIbHBIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HATYpaJbHBIM U IEJIbIM IOKa3areneM, rpadux
KOpHs N-0M CTeNeH! Kak (pyHKIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM II0Ka3aTeNIEM;

ONEpPUPOBATh NOHATHAMM: JMHEWHas, KBaJpaTudyHas M ApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: IOKa3aTelbHasl W Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKH JUIsl peLICHHs YpaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHATHSAMM: TPUTOHOMETPHUECKAs OKPYKHOCTb, OIpe/eleHue
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA A7 UCCIETOBAHHS IPOIECCOB M 3aBUCHUMOCTEH TpHU
peLIeHUH 3aJad U3 JPYruxX y4yeOHbIX HPEIMETOB M peabHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXJly BETUUYNHAMM;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apUPMETHYecKas U TeOMETPUYECKas MpPOrpeccus,
0ecKOHEeUHO yObIBarOLIasi FreOMETPUYECKasi POrPeccHs, IMHEHHBIN U 3KCIIOHEHLIMAIbHBIN POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUIS PEUICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO  OMEpUPOBATh TOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIIOCOOBI  3a/aHUs
M0CJIEeI0BAaTEIbHOCTENH, MOHOTOHHBIE U OIpaHMYEHHBIE 110CIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKAECHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJlblX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEPBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Trpaduxa
(GYHKIIMH, aCUMITOTHI rpaduka (QyHKINY;

CBOOOJTHO OINEpHpOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH /7151 peILIeHHs 3a/]1a4;

CBOOOJTHO OTEpPUPOBATh TMOHATUSMHU: TIepBas W BTOpas TPOHM3BOJIHBIE (HYHKIIWH,
KacaTesnbHas K rpa@uky QpyHKUINU;

BBIYUCIIATh TMPOU3BOJHBIE CYMMBbI, IPOU3BEICHMS, YaCTHOIO M KOMITO3UIMU JBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHII;

UCTIOJTF30BaTh TE€OMETPUICCKHUIA U PU3UIECKUI CMBICI POU3BOIHOM TSI peIICHHS 3a/1a4.

MHozxecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMK HaJl MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juis ONHUCAHUs peabHBIX MPOLECCOB
U SIBIICHUH, IPY PEUICHUH 3a/1a4 U3 JPYTUX y4eOHBIX TPEMETOB;

CBOOOJTHO ONEpUPOBATh TOHSATHSAMH: OIpEIeNICHHe, TeopeMa, YpaBHEHHE-CICICTBHE,
CBOWCTBO MaTeMaTH4YECKOro OOBEKTa, JOKa3aTeJbCTBO, pPABHOCHIbHBIE YypaBHEHUS U
HEpPaBEHCTBA.



K koHmy oOyuenus B11 KJjacce OOydYarOIIMICS TMOJIYYUT CICIYIONIUE TMPEIMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmsbl yueOHOro Kypca «Anrebpa M Haudana
MaTE€MaTUYECKOr0 aHAIU3a:

Yucia ¥ BLIYMCIICHUA:

CBOOOJHO OIEPUPOBATH IMOHATUSAMH: HATypajdbHOE U LEJI0€ 4YHCIO, MHOXECTBA
HaTypaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MpU3HaKku Aenumoctu nenslx yucen, HOJ[ n HOK
HaTypaJIbHbIX YMCEJl AJIs PEeLeHus 3a7a4, IPUMEHATh alnroput™ EBkinnaa;

CcBOOOJIHO OIEpUPOBATh MOHATHEM OCTaTKa M0 MOJIYJIIO, 3allUChIBATh HATYPAJIbHbIC YKCIIA
B PA3JIMYHBIX TIO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEPUPOBATh MOHSATHAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX
YHCell, MPEICTABIATh KOMIJICKCHBIE YHCIIA B alreOpanveckoil M TPUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETUYECKHUE ONIEPALUU C HUMH U N300paXkaTh HA KOOPJMHATHON INIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  TMOHATHAMU:  HPPALMOHAIbHbIC,  TIOKa3aTelbHbIE U
JorapupMHUUECKUEe HEPABEHCTBA, HAXOANUTh MX PEIICHUS C TOMOIIBIO PABHOCHIIBLHBIX MEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NMpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOJHO OIEpUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSATh
HE00X0uMBbIe (POPMYITBI TSl PEIICHHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMH: CUCTEMA U COBOKYITHOCTb YpaBHEHUI U HEPAaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTH PELICHHSI CUCTEMBI U COBOKYITHOCTEN
paLMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;

pemaTh panyoHANbHBIC, HWpPpalMOHAIBHBIE, IIOKa3aTelbHbIe, JorapupMuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U TIapaMeTphl;

OPUMEHSATh TpaguuecKkue METOJIbI sl PELIeHHUs YPaBHEHUI 1 HEpaBEHCTB, a TaKXke 3a/1a4
C IapaMeTpaMy;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYalMd Ha S3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/ayd, HCCIEN0BaThb IOCTPOEHHBIE
MO/IENIU C UCIOJIb30BAHUEM alllapaTa ajareopbl, HHTEPIPETUPOBAThH MOJTYYEHHBINA PE3yNIbTaT.

DOyHKIUHA U TPaQUKH:

CTPOUTH rpa@UKU KOMMO3UIMHU (QYHKIUN C IMOMOIIBIO AJIEMEHTApPHOIO HCCIEAOBAHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA;

CTPOUTh TIeOMeTpUuYecKkHe o00pa3bl YypaBHEHMH W HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'padUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMU U1 MOAETUPOBAHUS U UCCIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh IPOU3BOJHYIO Ul HCCIeAOBaHMUS (QYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

MCII0JIb30BaTh MPOU3BOAHYIO JUIsl HaXOXKIACHMSI HAWIYYILIEro pEelIeHHs] B MPUKIATHBIX, B
TOM 4YHCJIE COLUMAIBbHO-DKOHOMHYECKHUX, 3a7adax, Uil OINpPEIEIICHHUS CKOPOCTH M YCKOPEHUS
mpolecca, 3alaHHOr0 GOpMYJIOi UITH TpapuKoM;

CBOOOJTHO ONIEpUPOBATh MOHATUAMU: IEPBOOOPA3Has, ONPeeIEHHBIN HHTErPall, HAaXOAUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
JleliOnuma;



HAXOJUTh IJIOUIAU IIOCKUX (PUTYP U 0OBEMBI TEN C TIOMOIIBIO HHTETrpaia;

UMETh TPEICTABICHUE O MATEeMAaTUYECKOM MOJCIUPOBAHMHM HA TMPUMEpPE COCTABICHUS
muddepeHINATBHBIX YPaBHEHHUI,

pemarp MpUKIaIHbIC 33]]aud, B TOM YUCIIE COIMAIbHO-3KOHOMHUYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeICTBAMH MAaTEeMaTHIECKOTO aHAIIN3A.
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DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

https://urok.1c.ru/library/mathe
matics/https://edu.skysmart.ru/
https://uchi.ru/http://www.fipi.

ru/

https://urok.1c.ru/library/mathe
matics/https://edu.skysmart.ru/
https://uchi.ru/http://www.fipi.

ru/

®opMBbI peaTu3aliui BOCIUTATEIHLHOI0 MOTEHINAIA
paszjiena

[ToOyxneHue oOyJaronuxcs CoOI01aTh Ha YPOKE
oOLIeNPUHATHIE HOPMBI TIOBEJICHUS, PaBUiIa OOIIEHUS CO
CTapIIMMH (IIeIarorTHYeCKUMH paOOTHUKAMHM ) U
CBEpCTHUKAMH (00YJarOIIUMUCS ), TPUHIIMITEI Y4eOHOI
JUCIHATUTMHBL 1 CAMOOPTaHU3AIMH; TPUBJIICUCHIEC BHUMAHHS
00y4aromuxcst K IEHHOCTHOMY aCIeKTy H3y4aeMbIX Ha
ypOKax SIBJICHUH, HCIIOJIB30BAHNE BOCITUTATEIBHBIX
BO3MOXKHOCTEH cofiepKaHus pasjiena yepes noadop
COOTBETCTBYIOIIUX YIPAKHEHUH, TEKCTOB I YTCHUS,
3a/a4 JUIsl pEIIeHUs, TPOOIEMHBIX CUTYAIlui st
00CyX/IeHus B KJ1acce).

IIPUMEHEHNE Ha YPOKAaX MHTEPAKTUBHBIX (hOpM paboThI €
oOyyaromuMucs (MHTeJUIeKTyaabHble Urpsbl, (Uto rae
Korja?, OpeiiH-pHuHT, CBOSI UTPa, KBECT, UTPA-IKCIEPUMEHT,
UTpa-COPEBHOBAHUE), CTUMYJIUPYIOIINE T03HABATEIbHYIO
MOTHUBAIMIO 00YYaIOLINXCs; ydeOHbIE 1€T0BbIE WIIH
POJIEBBIE UTPHI;, TUCKYCCUH, KOTOPBIE TAIOT 00YJIarOIUMCS
BO3MOYKHOCTh IIPHOOPECTH OTIBIT BEJCHHS
KOHCTPYKTHUBHOTO JIMajora; TpymnmnoBas paboTa win pabota
B [1apax, KOTOpbIE y4aT 00yJaromuxcsi KOMaHaHOM paboTe
¥ B3aUMOJICHCTBUIO C IPYTUMHU 00Y4aIOIUMHUCS);
BKJIIOYEHHE B YPOK UTPOBBIX IPOLETYDP, KOTOPbIE



https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://uchi.ru/
http://www.fipi.ru/
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://uchi.ru/
http://www.fipi.ru/

Apudmerndeckuii KOpeHb
N-0i1 CTeneHH.
WppatnmonanbHbleypaBHEHH
o

[TokazarenpHaspyHKIUS.
IlokazarenbHbICypaBHEHUS

JlorapudgmuueckasipyHKIus

https://urok.1c.ru/library/mathe
matics/https://edu.skysmart.ru/

https://uchi.ru/http://www.fipi.
15 ru/

https://urok.1c.ru/library/mathe
matics/https://edu.skysmart.ru/
https://uchi.ru/http://www.fipi.

ru/
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https://urok.1lc.ru/library/mathe
matics/https://edu.skysmart.ru/
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MOMOTAIOT MOJICPKATh MOTHBAIIMIO O0yJaIOITUXCS K
MOJYYECHUIO 3HAHUM, HATAXKUBAHUIO TO3UTUBHBIX
MEKIIMIYHOCTHBIX OTHOIICHUM B KJIacCe, IOMOTalo0T
YCTaHOBJICHHUIO JOOpOKeIaTeIbHON aTMocdepbl BO Bpems
YPOKa,

ncnonb3oBanne UKT 1 qucTaHIIMOHHBIX TEXHOJIOTHH
00y4eHUs; CO3/IaHne 00YUYAIOMUMHUCS YTIEKTPOHHBIX
00pa3zoBaTeNbHBIX MPOIYKTOB (MYJIbTUMEIUNHBIE
MIPE3CHTALINH, UTPBI, TPEHAKEPHI), 00€CIICUNBAIOIITHE
MHTEJUIEKTYaJIbHO-TBOPUECKHUH AESITEIIbHOCTHBIN MOJIX0/1 K
M3Y4YEHUIO MpeaMeTa (TEMbI, BOIIPOCca);

MIPUMEHEHHE Ha YPOKAaX MHTEPAKTUBHBIX (hOpM pabOTHI C
oOy4aromuMucs (MHTeJUIeKTyallbHble Urpbl, (UTo rae
Korna?, OpeiiH-puHT, CBOSI UTPa, KBECT, UTPA-IKCIIEPUMEHT,
UTpa-COPEBHOBAHKE), CTUMYJIUPYIOIINE TO3HABATEILHYIO
MOTHBAIMIO O0YJaOLINXCSl; ydeOHBIE I€TOBbIC WK
POJIEBBIE UTPHI; TUCKYCCUH, KOTOPBIE TAIOT 00YJIaIOIUMCS
BO3MOYKHOCTB IIPHOOPECTH OTIBIT BEJCHHS
KOHCTPYKTHUBHOT'O JIMajora; rpymnmnoBas paboTa win pabora
B IIapax, KOTOpbIe yyaT 00ydJaroLIXcsi KOMaHIHOM padoTte
Y B3aUMOJICHCTBUIO C IPYTUMH 00y4atoMMHCS);
BKJIIOYEHHE B YPOK UTPOBBIX IPOLETYDP, KOTOPbIE
MOMOTAIOT MOJIEP’KaTh MOTUBALIMIO O0YYAOLIUXCS K
MOJIyYEHHUIO 3HaHU, HaJIaXKMBAHUIO TO3UTUBHBIX
MEXITMYHOCTHBIX OTHOIICHHUH B KJIacCe, TTIOMOTAIOT
YCTaHOBJICHUIO 100pOKenaTeNbHOI aTMocdepsl BO BpeMst
YpOKa;

WMunnurpoBaHue 1 MoJIep’KKa UCCIIe10BaTEeIbCKON
NeSITeTHHOCTH 00YUJAIOMIMXCsI B PAMKaX pealin3aiiiil UMU



https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://uchi.ru/
http://www.fipi.ru/
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://uchi.ru/
http://www.fipi.ru/
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://edu.skysmart.ru/

JlorapudmuueckreypaBHeH
ust

https://uchi.ru/http://www.fipi.

ru/

WH/IMBUYAJIbHBIX U TPYNIIOBBIX UCCIIEI0BATEIBCKUX
IPOEKTOB, YTO AACT 00yYArOIIMMCS BO3MOYKHOCTD
NpUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHHS
TEOPETHYECKOM MPOOIEeMBl, HABBIK TEHEPUPOBAHUS U
oopmiteHHs COOCTBEHHBIX MJICH, HABBIK YBAXHUTEILHOTO
OTHOILIEHHS K YyXXUM UAesIM, O)OPMIICHHBIM B paboTax
JPYTUX UCCIIeA0BaTeNeH, HaBBIK MyOJIMYHOTO BBICTYIUICHUS
nepes ayIuToprue, apryMeHTUPOBAHUS U OTCTAMBAHUS
CBOEH TOYKH 3pEHUS; pa3BUTHE HABBIKOB yOJINYHOTO
BBICTYIIJICHUS TIEPE] ayIUTOPHEH, apIryMEHTUPOBAHUS U
OTCTaWBaHMS CBOCH TOYKH 3pEHUSI.

TpuronomeTpuuecKreBbIpa

https://urok.1c.ru/library/mathe

matics/https://edu.skysmart.ru/

OpraHnsam/m IIOMOIIIN MOTUBHUPOBAHHBIX U
SpYAUPOBAHHBIX YUCHUKOB UCIBLITHIBAIOIIUM TPYAHOCTH B

22 https://uchi.ru/http://Www.fipi.  ycpoennn yueGHOrO MaTeprana OXHOKIACCHUKAM, JAIOLICH
JKEHWS M YPaBHEHHUS ru/ .
= COLMAIBLHO 3HAYMMBIH OIBIT COTPYAHUYECTBA U
B3aUMOIIOMOIIIH
https://urok.1c.ru/library/mathe =~ mpumMeHeHHe Ha ypOKaX HHTEPAKTUBHBIX (OPM paboTHI C
matics/https://edu.skysmart.ru/  oGyuarormumucs (HHTEIEKTyanbHEIE Urpsl, (UTo TIe
https://uchi.ru/http:/MwWw.fipi.  orpa?, Gpeitt-puHr, cBOS HIpa, KBECT, HIPa-OKCIICPHMEHT,
r/ Urpa-COPEBHOBAHKE), CTUMYJIUPYIOIIUE TO3HABATEIHHYIO
MOTHBAIIMIO 00YYAIOIIUXCS; yIeOHbIE [ETOBBIE HITH
POJIEBBIE UTPBI; TUCKYCCHH, KOTOPBIE TAI0T 00YYarOIMMCs
[Tocneq0BaTeNsHOCTH U
10 BO3MOYKHOCTb IIPHOOPECTH OTIBIT BEJCHUS

HpOrpecCHH

KOHCTPYKTHUBHOTO JIaJIora; rpymnioBas padoTa win padora
B [Iapax, KOTOpbIE y4aT 00yJaromuxcsi KOMaHaHOM paboTe
Y B3aUMOJEHUCTBHIO C IPYTUMHU 00Yy4aIOIIUMUCH);
BKITIOYCHHE B YPOK UTPOBBIX TPOIETYP, KOTOPHIE
MOMOTAIOT TIOJIEP)KATh MOTHBAITHIO O0YJAOIITIXCS K
MOJTyYEHHUIO 3HAaHUH, HaJTa)KUBAHUIO TO3UTUBHBIX
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https://urok.1c.ru/library/mathematics/
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MEXJIMYHOCTHBIX OTHOIIIEHUM B KJIacCe, TOMOTat0T
YCTaHOBJICHHUIO 00OpOKeIaTeNIbHOM aTMOC(Ephbl BO BpeMs

YpoOKa;

https://urok.1c.ru/library/mathe  MuummupoBaHue U MOAICPIKKA UCCIIEI0BATEIBCKOM

matics/https://edu.skysmart.ru/ = npesrenpHOCTH 0OydYArOIMXCA B PAMKAX PEAM3AINN HMH
https://uchi.ru/http://www.fipi.

HHIUBUAYAJIbHBIX U I'PYIIIOBBIX UCCIICAOBATCILCKUX

ru/ MIPOEKTOB, YTO JAACT 00YUYaAIOIUMCS BO3MOKHOCTD
MPUOOPECTH HABBIK CAMOCTOSITEIIBHOTO PEIICHUS
TEOPETHYECKOM MPOOJIeMbI, HABBIK TCHEPUPOBAHUS U
HenpepriBHbleh yHKIIN Y. .
20 odopmiIeHHs COOCTBEHHBIX UCH, HABBIK YBAXKUTEILHOTO
[IpousBogHas

OTHOILEHHS K YyXXUM UAEsIM, 0(pOPMIICHHBIM B paboTax
JIPYTUX UCCIIEA0BATENEH, HAaBBIK MMyOJIMYHOTO BBICTYIUICHUS
nepes ayaAuTopuen, apryMEHTUPOBaHUS U OTCTAUBaHUS
CBOEH TOYKH 3pEHUS; pa3BUTHE HABBIKOB TyOJINYHOTO
BBICTYIUICHHUS IIEpe]l ayIUTOpUEH, apryMEHTUPOBAHUSA U
OTCTauBaHUS CBOECH TOUKH 3PEHUS.

https://urok.1c.ru/library/mathe =~ Opranu3auust TOMOIIY MOTHBHPOBAHHBIX U

matics/https://edu.skysmart.ru/  spynupoBaHHBIX YUEHHKOB HCIIBITHIBAIONINM TPYIHOCTH B

[ToBTOpenue, 06001IEHNE,

. 5 https://uchi.ru/http://www.fipi. YCBOEHUM y4eOHOTO MaTepuasa OJHOKIACCHUKAM, Jaromei
CHCTeMaTU3alUsI3HaHUH ru/ .
= COLMANLHO 3HAYMMBIH OIBIT COTPYIHUYECTBA U
B3aMMOTIOMOIITH
OBIIEE KOJIMYECTBO YACOB 136

[10 [TPOT'PAMME
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https://urok.1c.ru/library/mathematics/
https://edu.skysmart.ru/
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https://uchi.ru/
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11 KIIACC

Ne KosmnuyecTBo DJIeKTPOHHbIE ®opMbI peajin3alMi BOCIIUTATEIbHOI0 MOTEHIMAJIA
HaumeHoBaHue pa3iejioB  4acoB (undposbie) pa3nena
n/ ¥ TeM NPOrpamMmbl oOpa3oBaTe/ibHbIE
n Beero pecypchbl
https://urok.1c.ru/library/mat [ToOyxneHue oOyJaronuxcs CoOI01aTh Ha YPOKE
hematics/https:/edu.skysmart  oGmenpuHATEIE HOPMBI OBEICHUS, TTPABHIIA OOIIEHHS CO
ru/https://uchi.ru/http:/ MWW - crapipvu (negarormaeckuMu paboTHIKAMH) 1
fipi.ru/ CBEpCTHUKAMH (00YJarOIUMUCS ), TPUHIIMITEI Y4eOHOI
JUCLUIUIMHBI U CAMOOPraHU3alluy; IPUBJICYEHNE BHUMAHUS
Vccnenosanne GyHKimii ¢ 29 00y4aroIuXxcs K IEHHOCTHOMY aCIeKTY U3y4aeMbIX Ha
TIOMOIIBIO TIPOU3BOHOM ypOKax SIBJICHH, UCTIOJIb30BAHUE BOCIIUTATEIbHBIX
BO3MOXKHOCTEH cofiepKaHus pasjiena yepes noadop
COOTBETCTBYIOIIUX YIPAKHEHUH, TEKCTOB I YTCHUS,
3a[a4 JUIsl pEIICHUs, TPOOIEMHBIX CUTYAlui AJIst
oOcyxeHus B Kacce).
https://urok.1c.ru/library/mat MIPUMEHEHNE Ha YPOKaX WHTEPAKTUBHBIX ()OPM pabOTHI C
hematics/https://edu.skysmart = oGyuarormumucs (HHTEIEKTyanbHbIE Urpsl, (UTo TIE
ru/https://uchi.ru/http:/ MWW - xorna?, Gpeiin-puHT, CBOS MIPa, KBECT, HIPa-3KCICPHMEHT,
ipi.ru/ UTpa-COPEBHOBAHUE), CTUMYJIUPYIOIINE TO3HABATEIBbHYIO
MOTHUBAIMIO 00YYaOLINXCsl; ydeOHbIE 1€70BbIE WIIN
MepBoobpasias 1 uHTerpat 12 POJIEBBIE UIPBI; TUCKYCCUU, KOTOPBIE TAl0T 00Y4atOIUMCS

BO3MOYKHOCTb MPHOOPECTH OTIBIT BEJICHUS
KOHCTPYKTHUBHOTO JIMajiora; TpymnmnoBas paboTa win pabota
B [1apax, KOTOPbIE y4aT 00yJaromuxcsi KOMaHaHOM paboTe
Y B3aUMOJCHUCTBHIO C JPYTUMHU 00yUYarOIUMUCH);
BKITIOYCHHE B YPOK UTPOBBIX TPOIIETYD, KOTOPHIE
MOMOTAIOT MOJIEP’KaTh MOTUBAIIMIO O0YJAOLTUXCS K


https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://uchi.ru/
http://www.fipi.ru/
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://uchi.ru/
http://www.fipi.ru/

MOJIYYSHUIO 3HAaHUH, HAJTAXKUBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIIEHUH B KJIacce, TOMOTaloT
YCTaHOBJICHHIO 100pOKeIaTeNbHOM aTMOC(EphI BO BpeMs

YpOKa;

I'padpuxu
TPUTOHOMETPUUECKHUX
(GyHKIMIA.
Tpuronomerpuueckue
HEPaBEHCTBA

HppauvoHanbHEIE,
IIOKa3aTeJIbHbIC U
norapupMuIecKue
HEPABEHCTBA

https://urok.1c.ru/library/mat
hematics/https://edu.skysmart
.ru/https://uchi.ru/http://mww

14 fipi.ru/

https://urok.1c.ru/library/mat
hematics/https://edu.skysmart
.ru/https://uchi.ru/http://www

fipi.ru/

24

ucriojipzoBadre KT u qucTaHIIMOHHBIX TEXHOJIOTHI
00y4YeHUS; CO3J]aHIE O0YJIAFOIIUMUCS HICKTPOHHBIX
00pa30BaTeNbHBIX TPOAYKTOB (MYIbTUMEIUNHBIC
IIpEe3EHTALUU, UTPbI, TPEHAXEPHI), 00eCIIeUNBaIOIIIE
WHTEJUICKTYaJIbHO-TBOPUECKHUH JACSITEIIbHOCTHBIN MOJIX0/T K
M3YYEHHUIO MpeaMeTa (TeMBbI, BOIIPOca);

WMunnuupoBaHue U NoAepKKa HCCIIe10BaTEIbCKON
JeSATEeIbHOCTH 00yUarOIIMXCsl B paMKax peajln3alui UMU
WHJVBHIYAIBHBIX U TPYNIIOBBIX UCCIIEI0BATEIbCKUX
MPOEKTOB, YTO JAaCT 00yYarOIINMCS BO3MOXKHOCTD
MIPUOOPECTH HABBIK CAMOCTOSATEIBHOTO PEILICHUS
TEOPETUYECKON TPOOIIEMBI, HABbIK TEHEPUPOBAHUS U
oQopMIiIeHHs COOCTBEHHBIX UAEH, HABBIK YBAXXUTEILHOTO
OTHOILEHUS K YyXXHUM UaesM, OQOpMIIEHHBIM B paboTax
JpYTuX UccllefoBaTeNe, HaBbIK MyOIUYHOTO BBICTYIUICHUS
nepes ayaAuTopuen, apryMEHTUPOBaHUS U OTCTauBaHUS
CBOEH TOUKH 3pEHUs; pa3BUTHE HABBIKOB MyOJINYHOTO
BBICTYIUICHHUS [IEpe]] ayIUTOPUEHN, ApryMEHTHUPOBAHHUS U
OTCTauBaHUs CBOEH TOYKH 3PEHUS.

Kommiekcurieuncia

https://urok.1c.ru/library/mat
hematics/https://edu.skysmart
10 ru/https://uchi.ru/http://www

fipi.ru/

MIPUMEHEHNE Ha YPOKaX MHTEPAKTUBHBIX (hopM paboTHI C
oOyyaromuMucs (MHTeJUIeKTyaabHble Urpsl, (Uto rae
Korja?, OpeiiH-pHuHT, CBOSI UTPa, KBECT, UTPA-IKCIIEPUMEHT,
UIpa-COPEBHOBAHUE), CTUMYJIMPYIOIINE IO3HABATEIBHYIO
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MOTHUBAIMIO 00YYaOLINXCsl; ydeOHBIE IETOBbIC UITH
POJIEBBIE UTPBI; AUCKYCCUH, KOTOPBIE TAIOT 00YYarOIMCS
BO3MOXKHOCTH ITPUOOPECTH OIIBIT BEACHHUS
KOHCTPYKTHBHOT'O IMAJIOra; TPYNIIOBas paboTa nin padboTa
B T1apax, KOTOPbIE y4aT 00ydJaroImuxcsi KOMaHIHOH padoTe
Y B3aUMOJICHCTBHIO C IPYTUMH OOYJArOIIUMUCH);
BKJIIOYEHHE B YPOK UTPOBBIX IIPOILIETYP, KOTOPHIE
IMOMOTarOT NoAACPXKATb MOTUBALIUIO 06yan0mecsI K
IMMOJIYYCHHIO 3HaHI/II71, HaJIa>XUBaHHIO ITIO3UTUBHBIX
MEXKJIUMYHOCTHBIX OTHOIIICHUN B KJ1acce, IoMOrarT
YCTaHOBJICHHIO JJOOPOXKETaTeIbHON aTMOC(hephl BO BpeMsI

ypoKa;

Harypasbnsie n
LeJIbICYnCIIa

Cuctembl paluoOHaIbHBIX,
UPpaLMOHATIbHBIX
MOKa3aTeNbHbIX U
JorapupMUUECKUX
yYpaBHEHUN

10

12

https://urok.1c.ru/library/mat
hematics/https://edu.skysmart
.ru/https://uchi.ru/http://www

fipi.ru/

https://urok.1c.ru/library/mat
hematics/https://edu.skysmart
.ru/https://uchi.ru/http://www

fipi.ru/

ucnonb3oBanue MKT u 1ucTaHIMOHHBIX TEXHOJIOTUI
00y4eHusT; CO3/IaHue 00YJAIOUTUMUCS SICKTPOHHBIX
00pa30BaTeNbHbIX IPOAYKTOB (MYyJIbTUMEINNHBIE
MIpe3eHTAlMH, UTPBI, TPEHAXEPHI), 00eCIeUnBarOIIIe
MHTEJJIEKTYaJIbHO-TBOPUECKUN JeSITEIbHOCTHBIN MOAXO0A K
U3yUYEHHIO NpeiMeTa (TeMBbI, BOIIpoca);

MPUMEHEHHE Ha YPOKaX MHTEPAKTUBHBIX (hOpM pabOTHI C
oOydaromuMucs (MHTeIUIeKTyallbHble Urpbl, (UTo rae
Korja?, OpeitH-puHT, CBOSI HTPa, KBECT, UTPA-IKCIIEPUMEHT,
UTPa-COPEBHOBAHHKE), CTHMYJIHPYIOIIHE TO3HABATECIIEHYIO
MOTHBAIMIO O0YJAIONINXCS; YIeOHBIE IETTOBBIC WIIH
POJIEBBIC UTPHI; TUCKYCCHUH, KOTOPBIE TAI0T 00YJarOIIIMCS
BO3MOXXHOCTh TIPUOOPECTH OMBIT BEICHHS
KOHCTPYKTHUBHOTO JIMajora; rpymnmnoBas padora mwiu paboTa
B MIapax, KOTOPbIE y4aT 00yJaromuxcs KOMaHaHOH paboTre
Y B3aUMOJCHCTBHIO C IPYTUMHU OOYJAIOIIUMUCS);


https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://uchi.ru/
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BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOpPbIE
MOMOTalOT MOJIePKaTh MOTUBALIMIO O0yYarOIIUXCS K
MOJIyYEHUIO 3HAaHUH, HAJTAXKUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHHUH B KJIacCe, IOMOTat0T
YCTaHOBJICHHIO 100pOKenaTesIbHOM aTMocdepsl BO BpeMs

ypoKa;

3aauu ¢ napaMeTpamu 16

[ToBTOpEHHE, 0000IICHUE,

16
CUCTeEMAaTHU3alUI3HAaHUN
OBIIEE KOJIMYECTBO 136
YACOB I10 I[TPOTPAMME

https://urok.lc.ru/library/mat
hematics/https://edu.skysmart
.ru/https://uchi.ru/http://www

fipi.ru/

Opranu3zanys MoMoUM MOTUBUPOBAHHBIX U
APYAUPOBAHHBIX YUYEHUKOB UCIIBITHIBAIOIIUM TPYAHOCTH B
YCBOEGHUH yueOHOTr0 MaTepuasa OJHOKIACCHUKAM, JIAIOIeH
COLIMAJIBHO 3HAYMMBII ONBIT COTPYIHUYECTBA U
B3aUMOIIOMOLIH

[Ipu peanuzanuu Pabouelt mporpaMMbl BO3MOKHA HHTErpalusi OYHOT0 00y4eHHs ¢ 00y4YE€HUEM C IPUMEHEHUEM TUCTAaHIIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTUH, 3IeKTPOHHBIM o0ydeHueM. [Ipu opranuzannu o0y4deHus ¢ MpUMEHEHHEeM JUCTAaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTH, 3IEKTPOHHOT0 00y4€HHUs NCIOJIB3YIOTCSl YKa3aHHBIE B JAHHOM pa3/ielie JIEeKTPOHHbIE (LIU(pOBBIE) 00pa30BaTEIbHBIE PECYPCHI.


https://urok.1c.ru/library/mathematics/
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

Tema ypoka

Koan4gecTBO 4acoB

Bcero

MHOXk€eCTBO, Onepanuy HajJ MHOKECTBAMM U UX CBOWCTBA 1
Huarpammsbl Jitnepa-Benna 1
[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO armapara Juisi pelieHus 3a1a4 1

4 Panmonansubie yncia. OOBIKHOBEHHBIC U IECATUYHBIE APOOU, POIIEHTHI, 0ECKOHEUHbIE 1
MepUOANYECKHe Ipoou

5 Panmonansubie unciia. OOBIKHOBEHHBIC U JICCATUYIHBIC IPOOH, TIPOIICHTHI, 0ECKOHEUHBIC 1
MePUOANYECKHE 1podU

6 [Ipumenenue npoOeli U MPOLIEHTOB ISl PEIICHUS MPUKIIATHBIX 3a/1a4 1

7 [Ipumenenue qpobeii 1 IPOIEHTOB ISl PEIICHUs TPUKIAIHBIX 33249 1

8 JleiicTBUTENBHBIE YKCa. PalinoHanbHble U HPPALMOHAIIBHBIE YHACIIA 1

9 ApudmeTrueckue ornepanuu ¢ JeHCTBUTEIbHBIMEI YUCIaMU 1

10 Mopnynp A€MCTBUTEIBHOIO YHACIIA U €T0 CBOMCTBA 1

1 [TpubnmxEHHBIE BRIYMCIECHUS, TIPABUIIa OKPYTJICHUS, TPUKUIKA U OI[EHKa pe3yIbTaTa 1
BBIYMCIICHU I

12 OCHOBHBIE METO/IbI PEUICHHUS LIENbIX U APOOHO-pAIlMOHATBHBIX YPABHEHHUI H HEPABEHCTB

13 OcHOBHBIE METOBI PEIIECHUS IENbIX U APOOHO-PAIIMOHANILHBIX YPAaBHEHHUH U HEPABEHCTB 1

14 OCHOBHBIE METOJIBI PEUIESHUS LEIbIX U APOOHO-pAllMOHATBFHBIX YPABHECHUIN 1 HEPABEHCTB

15 MHorouieHsl 0T OJJHOM nepeMeHHOu. JleleHne MHOro4YIeHa Ha MHOTOYJIEH ¢ ocTaTkoM. Teopema 1
besy

16 MHorounens! ¢ nensiMu kodhdunrentamu. Teopema Buera 1

17 Pemenue cucrem TMHEWHBIX YpaBHEHHI 1




18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN 1

19 Marpuiia cucteMbl JUHEHHBIX ypaBHEHUH. OnpeneauTenb MaTpUIlbl 2X2, €ro reOMETPUYECKUM 1
CMBICJ U CBOMCTBA; BBIYMCIIEHUE €TI0 3HAYCHMUSI

20 Onpexnenurens MaTpULBI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOKCTBA; BBIUHUCICHUE €TI0 1
3HAa4YeHUs

21 [IpuMeHeHue onpenenuTens A pELIeHUs] CUCTEMBbI JINHEWHBIX YPaBHEHUU

22 Pemienue npukinagHbIX 3aja4d ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX YpaBHEHHH 1

23 Pemenne npukiiagqHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPAaBHEHUI

24 KonTponbnas pabota: "PannoHnanbHble ypaBHeHUS U HepaBeHCTBA. CHCTEMbI TUHEHHBIX 1
ypaBHeHU"

25 OyHKkuMs, crnocoOs! 3aganus pyHkiun. Bzaumuo odparusie pynkuun. Kommnosunus GyHkui 1

26 I'padux ¢pynkumu. DnemeHTapHbie TpeoOpa3oBanus rpagukoB HyHKIHUNA 1

97 Ob6nactp ornpejeneHUs: © MHOXKecTBO 3HaueHui pyHkiuuu. Hynu ¢pynkuuu. [IpomexyTku 3HaK 1
IIOCTOSIHCTBA

28 Yérupie n HeuéTHbie pyHKuuu. [lepuoanyeckue pyHkunu. [IpoMexyTk 1 MOHOTOHHOCTH 1
byHKIMHA

29 MaxkcumyMbl 1 MUHUMYMBI (yHKIIMUM. Hanbombiiee 1 HauMeHblIee 3HaueHue (PyHKIMY Ha 1
MIPOMEXKYTKE

30 Jluneiinas, KBagpaTu4Has ¥ IpoOHO-TMHEHHas GYHKIUU 1

31 DneMeHTapHOEe UCCIIEIOBaHUE U TOCTPOCHUE TPaUKOB ITHX (HYHKIUH 1

32 DeMeHTapHOe Ucciel0BaHuEe U MTOCTPOeHUe rpauKoB 3TUX (PYHKIMH 1

33 CreneHs ¢ 11e16IM TokasareneM. buaom HerotoHa 1

34 Crenens ¢ nenslM nokasareieMm. bunom Herotona 1

35 CrenenHas GyHKIIMS C HATypaJIbHBIM U 1IeNbIM 1oKa3zareneMm. Eé€cBoiicTBa u rpadux 1

36 Kontponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpapux” 1

37 ApudmeTnueckuil KOpeHb HaTypalbHON CTETNIEHH U €ro CBOWCTBA 1

38 Apudmernieckuil KOpeHb HaTypabHOW CTETIEHH U €ro CBOIMCTBA 1




39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTEICHU U KOPHH 1
40 [IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUH, COIEPIKAIIUX CTEIIEHN U KOPHHU 1
41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COAECPIKAIINX CTEICHU U KOPHH 1
42 Wppanmonansubie ypaBHeHUs1. OCHOBHbBIE METO/Ibl PEIICHHUS] HPPALIMOHATBLHBIX YPAaBHEHHUN 1
43 WppaunonaneHble ypaBHeHUs1. OCHOBHbIE METO/Ibl PEIICHUS UPPALMOHAIbHBIX YPaBHEHUH 1
44 WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELIECHUS UPPALIMOHAIbHBIX YPaBHEHUN 1
45 PaBHOCHIIBHBIE ITEPEXObl B PEIIEHUH HPPAL[MOHAIBHBIX YPaBHEHHH 1
46 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH UPPAIIOHABHBIX YPaBHEHHHA 1
47 PaBHOCHIIbHBIE ITEPEXObl B PEILICHUH HPPALIMOHAIBHBIX YPaBHEHHH 1
48 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH UPPAIIOHALHBIX YPaBHEHHHA 1
49 CaoiicTBa 1 rpaduk KOpHA N-0if cTeneHn Kak GyHKIUU OOpaTHOM CTENEHU ¢ HaTypaJlbHbIM 1
rokaszaresem
50 CpoiicTBa 1 rpaduk KOpHS N-0if CTENeHN KaK (yHKIIMK 0OpaTHON CTENIEHH C HATypaIbHBIM 1
rokaszaresem
ol KonTponbhas padota: "CBoiicTBa u rpaduk KOopHs N-oii ctenenu. MppannonansHble ypaBHeHNS" 1
52 CreneHb ¢ palioOHaJILHBIM TIOKa3aTeIeM U e€ CBOMCTBa 1
53 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHb ¢ pallOHAJIbHBIM TOKa3aTeneM U e€ CBOHCTBa 1
55 [TokazarenbHast pyHKLMS, €€ cBOWCTBA U TpaduK 1
56 Hcnonb3oBanue rpaduka GyHKIMU IS peIIeHUs] ypaBHEHU N 1
o7 Hcnonbp3oBanue rpaduka QyHKUINN AJi pELIEHUs] ypaBHEHUI 1
58 IToka3zarenbHble ypaBHEeHUSI. OCHOBHBIE METOBI PEIIEHUS MTOKA3aTEIbHBIX YpaBHEHU I 1
59 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC METOBI PEIICHUS TIOKA3aTEIbHBIX YPaBHEHUH 1
60 IToka3zarenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHNUS TTOKA3aTENbHBIX YPAaBHEHU I 1
61 KonTponbnas pabora: "[lokazarensHas pynkuus. [lokazarensHble ypaBHEeHUS" 1
62 Jlorapudwm guciia. CBo¥icTBa orapugma 1




63 Jlorapudwm uucna. CpoiicTa iorapupma 1
64 Jlorapudm yucna. CroiicTBa jorapudpma 1
65 JlecATUYHBIE U HATypaJIbHBIE JTOTapH(PMBbI 1
66 JlecATUYHBIEC ¥ HATypaJIbHBIE JTOTapH(PMBbI 1
67 [IpeobOpazoBanue BhIpaXEHUN, COIEPKAIINX JTOTApU(MBI 1
68 [IpeoOpazoBaHue BBIpaXKEHUH, COIEPIKAITUX JTorapu(MbI 1
69 [IpeobOpazoBanue BhIpaXEHUN, COIEPKAIINX JTOTApU(MBI 1
70 Jlorapudpmuueckas GyHKIuUs, €€ CBOWCTBA U TpaduK 1
71 Jlorapudmuueckas Gpynkuus, e€ cBoricTBa U rpapuk 1
72 Hcnonp3oBanue rpaduka GyHKIMK I pEHICHUs] ypaBHEHUH 1
73 Hcnonb3oBanue rpaduka GyHKIUU A pelIeHUs] ypaBHEHUI 1
74 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JTOTapU(PMUIECKUX YpaBHEHHI 1
75 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/Ibl PEILICHHUS JIOTApU(PMUIECKUX YPaBHEHHH 1
76 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX YpaBHEHHI 1
77 PaBHOCHIIbHBIE TEPEXO/Ibl B pEIIEHUH JOrapu(pMUUECKUX YpaBHEHUN 1
78 PaBHOCHUIIbHBIE TEpEXObl B PELICHUH JIOTapU(PMUUECKUX ypaBHEHUI 1
79 KonTponbnas padora: "Jlorapudpmuueckas ¢pynkuus. Jlorapupmudeckue ypaBHeHHUs" 1
80 Cunyc, KOCHHYC, TAHT'€HC M KOTAaHI€HC YMCIOBOTO apryMeHTa 1
81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YMCIIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC M apKTaHI€HC YHCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO apryMeHTa 1
84 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAETICHUE TPUTOHOMETPUIECKUX (PYHKIUI YUCIOBOTO 1
aprymMeHra
85 Tpuronomerpuveckast OKpy>KHOCTb, ONIPEACIICHIE TPUTOHOMETPUIECKUX (QYHKITUI YHUCITIOBOTO 1
aprymMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1




87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
90 [IpeoOpa3oBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
91 [IpeobOpazoBaHye TPUTOHOMETPHUUECKUX BBIPAKCHHUI 1
92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH 1
93 [IpeobOpazoBaHye TPUTOHOMETPHUUECKUX BBIPAKCHHUI 1
94 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
95 Pemennie TpUroHOMETPUUECKUX ypaBHEHUI 1
96 Perienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1
97 Pemennie TpUroHOMETPUUECKUX ypaBHEHUI 1
98 Perienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1
99 Pemennie TpUroHOMETPUUECKUX ypaBHEHUI 1
100 Perienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1
101 KontponbHas pabdota: "TpuronoMmerpuyeckre BEIpaXKEHUS] U TPUTOHOMETpUYECKHEe ypaBHeHU" 1
102 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATENLHOCTEH. MeTo1 MaTeMaTHIECKOM 1
WHAYKIUH
103 MOHOTOHHBIE U OTPaHUYEHHBIE TTOCIIEA0BATENFHOCTH. VicTOpHs aHann3a 0ECKOHEYHO MaITbIX 1
104 Apudmernueckas nporpeccus 1
105 I'eomerpuueckas mporpeccus 1
106 beckoneuHoyObIBatoIIasi reOMeTpUYEcKas Mporpeccus 1
107 CyMMa GeckOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TTPOTPECCHH 1
108 JIMHENWHBIN U SKCIIOHEHIMANBHBIN pocT. Uncio e. PopMyiia CII0KHBIX IIPOLEHTOB 1
109 JIMHENHBIN ¥ SKCIOHEHIMAIBHBINA pocT. Yncio e. @opMyra CII0KHBIX ITPOLIEHTOB 1
110 Vcnonb30BaHue NpOrpeccuu Ui PelieHns pealbHbIX 331a4 MPUKIATHOTO XapaKTepa 1
111 Kontponbnas padota: "[locinenoBarenbHOCTH U TpOrpeccuu’ 1




112

HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

1
113 Touka pa3spbeiBa. AcCUMITOTHI rpaduKOB PYHKITUI 1
114 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
115 CaoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 Metoa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1
117 Meroa UHTEPBAJIOB ULl PELLICHUS HEPABEHCTB 1
118 Metoa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1
119 [TpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKINHN IS PEIICHHS 33124 1
120 [IpumeHneHue CBOMCTB HEMPEPHIBHBIX (DYHKIUH JIJIs1 peIIeHUs 3a/1a4 1
121 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU 1
122 OrnpeneneHne, reOMETPUYECKUM CMBICI IIPOU3BOAHON 1
123 Onpenenenne, GU3NIECKUN CMBICI IPOU3BOIHON 1
124 VYpaBHeHHe kacaTenbHOU K rpaduky QyHKIIUU 1
125 VYpaBHeHHE KacaTeNbHOU K TpapuKy (YHKIIHH 1
126 ITpon3BoiHbIE ANIEMEHTAPHBIX (PYHKIUN 1
127 [Ipon3BoIHbIE 37IEMEHTAPHBIX (PYHKIIMA 1
128 [Ipon3BoHas CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUU (YHKITUI 1
129 [Tpou3BoHas CyMMBI, TPOU3BEICHHS, YACTHOT'O M KOMIO3ULIUU (PYHKIIUI 1
130 [Ipon3BoiHAast CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUU (YHKITUI 1
131 Konrtponsnas padora: "[Ipoussoanas” 1
132 [ToBTOpeHME, 0000IIeHNE, cHCTeMaTH3alus 3HaHui: ""Y paBHeHUs" 1
133 [ToBTOpeHnue, 060061meHne, cucTeMaTu3anus 3HaHui: "Oyakun" 1
134 WroroBas koHTpoJibHasE paboTa 1
135 HToroBast KOHTpOJIbHAs paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIUs 3HAHUT 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KJIACC

Koan4gecTBO 4acoB

Ne n/m Tema ypoka
Bcero
1 [IpuMeHeHne MpOM3BOTHOM K UCCIICTOBaHMIO (DYHKIIMI HA MOHOTOHHOCTD U DKCTPEMYMBI 1
2 [IpuMeHeHne MPOM3BOTHON K UCCIIETOBAaHUIO (DYHKIIMA HA MOHOTOHHOCTD U DKCTPEMYMBI 1
3 [TpuMmeHeHne TPOU3BOTHON K HCCIISIOBAHUIO (DYHKIIUI HA MOHOTOHHOCTh M SKCTPEMYMBI 1
4 [IpumeHneHne MpoOU3BOHON K HCCIIeI0BAaHUIO (DYHKIIUIT HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
5 [IpuMeHeHHEe TPOU3BOTHON K HCCIICTOBAHUIO (DYHKITUH HA MOHOTOHHOCTD U AKCTPEMYMBI 1
6 [IpumeHneHne MpoOU3BOHON K HCCIIeI0BAaHUIO (DYHKIIUIT HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
7 Haxoxaenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAYCHHSI HETIPEPHIBHOW (DYHKIIMK HA OTpE3Ke 1
8 Haxoxaenne HaubobIero 1 HaMMEHbIIEro 3HaYeHHsI HeMIPePhIBHON (DYHKIIMU Ha OTpe3Ke 1
9 Haxoxaenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAYCHHSI HETIPEPHIBHOW (DYHKIIMK HA OTpE3Ke 1
10 Haxoxaenne HanbombI11ero 1 HaMMEHbILIEr0 3HAYCHHSI HETIPEPHIBHOW (PYHKIIMK HA OTpe3Ke 1
11 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKIIMHM HA OTPE3KE 1
12 Haxoxaenne HaubombIIero 1 HaMMEHbIIIEr0 3HAYCHHsI HETIPEPHIBHOW (DYHKIIMM Ha OTpe3Ke 1
13 [TpuMmeHeHHEe TPON3BOTHON JUTSI HAXOXKACHHS HAMTYYIIErO PEIICHUS B TIPUKIIATHBIX 3a1a9aX 1
14 [TpumeHeHne MPOU3BOTHOMN /IS HAXOXKACHUS HAWTYUILIEro PEeIIeHUs B MPUKIIAHBIX 3a1a4ax 1
15 [IpuMeHeHne MPOU3BOTHOM JIJIst OTIPEIETICHUSI CKOPOCTHU U YCKOPEHHS TIpoliecca, 3aIaHHOTO 1
dbopmynoit unu rpadpukoM
16 [IpuMeHeHne MPOU3BOTHOM JIJIst OTIPEIETICHUSI CKOPOCTHU U YCKOPEHHS TIpoliecca, 3aIaHHOTO 1
dhopmymnoit uiu rpagukom
17 Kommosurus ¢pyHkImit 1
18 Kommnosumus pyakmmit 1
19 Kommosurus ¢pyHkImit 1
20 I'eomeTpruyeckne oOpa3sl ypaBHEHNUH HA KOOPIWHATHOM IJIOCKOCTH 1




21 I'eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
22 Kontposbnas padota: "Uccnenopanue GyHKIHMA ¢ TOMOIIBIO TPOU3BOIHON" 1
23 [TepBooOpasHasi, 0CHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1
24 [lepBooOpazubie aneMeHTapHbIX QyHKIMIA. [IpaBuia HaxoXIeHNsT IEPBOOOPA3HBIX 1
25 [TepBooOpasubie aneMeHTapHbIX GyHKIUN. [[paBria HaX0XKAECHUS IEPBOOOPA3HBIX 1
26 Wurerpan. ['eomeTpruyeckuii cMpIca MHTETpaja 1
27 Brruucnenue onpeaenénHoro uHTerpana mno hopmyine Herotona-Jleiionuma 1
28 Brruucnenue onpenenénnoro uaterpaia mno ¢hopmyne Herotona-Jleitonuna 1
29 [Ipumenenue nHTErpana g HaX0XKACHUS TIoHIaIel TUIOCKUX PUTyp 1
30 [TpumeHeHne UHTETpaa A1l HAXOKACHUS 00bEMOB reOMETPUIECKHUX T 1
31 [Tpumeps! pemenuit AuddepeHnrnalbHbIX YpaBHEHHMA 1
32 [Tpumeps! pemeHnit qudpepeHraIbHbIX YpaBHEHUN 1
33 MaremMaTHueckoe MOJCIMPOBAaHUE PEATIbHBIX MIPOLIECCOB ¢ NOMOIIBIO AU depeHnanbHbIX 1
ypaBHEHUH
34 KontponsHas pabora: "[leppooOpa3Has u uarerpan” 1
35 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu 1
36 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
37 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu 1
38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
39 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 1
40 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH 1
41 OT160p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHH ¢ MOMOLIBIO0 TPUTOHOMETPUUYECKON OKPYKHOCTH 1
42 OT00p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH 1
43 OT160p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHH ¢ MOMOLIBIO0 TPUTOHOMETPUUYECKON OKPYKHOCTH 1
44 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1
45 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1




46

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

47 Perienue TpUroHOMETpUUECKUX HEPABEHCTB
48 Konrponsnas padora: "['paduku Tpuronomerpuueckux GyHkuuid. TpuroHomerpuueckne 1
HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHBIX HEPABEHCTB 1
50 OCHOBHbBIE METO/IbI PELLIEHUs T0Ka3aTeIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHbBIE METO/IbI PELLIEHUs T0Ka3aTeIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METO/bI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
54 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
95 OCHOBHBIE METO/IbI PEeIICHUS JIOTapU(PMUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
o7 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB 1
58 OCHOBHbBIE METO/1bl PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
59 OCHOBHbBIE METO/IbI PELICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
60 OCHOBHBIE METOJIbI PEIICHHS HPPAIIIOHAILHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl peLIeHNs UPPAllMOHATIBHBIX YPaBHEHUN 1
62 I'paduueckue METOIBI PEIICHNS UPPAIIMOHATBHBIX YPaBHEHHN 1
63 I'paduueckue MeTo bl pelIeHHs oKa3aTeIbHbIX YpaBHEHUN 1
64 I'padmueckue MeToabl pereHus MoKa3aTebHbIX HEPABEHCTB 1
65 I'paduueckue MeTo bl pelIeHNs JOrapuPpMUUECKUX YpaBHEHU I 1
66 I'paduueckue MeTOIBI pEeICHHS JTOTAPHPMHUECKIX HEPABESHCTB 1
67 I'paduueckue MeTo bl peLIeHNs JOrapuPpMUUECKIX HEPABEHCTB 1
68 I'padnyueckue MeTobl pereHus MoKa3aTeNbHbIX U JIOTApU(PMUUYECKUX YpaBHEHUHN 1
69 I'paduueckue MeTOIbI peLIeHNs TOKa3aTeNbHbBIX U JOrapu(pMUUECKUX YpPaBHEHUN 1
70 I'padrueckue MeToabl pereHus MoKa3aTeNbHbIX U JIOTapu(MUYECKIX HEPABEHCTB 1




71 I'paduueckue MeTOIbI PELICHNS TOKA3aTEIbHBIX U JIOTapU()MUIECKUX HEPABEHCTB
72 Kontponbnas padota: "UpparnmonaibHble, TOKa3aTeIbHbBIE U JIoTapu(pMUIecKne HepaBeHCTBA"
73 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKasi (POPMBI 3aIHCH KOMITJIEKCHOTO 1
qucna
72 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHYECKask OPMBI 3aIHCH KOMILJIEKCHOTO 1
qrcia
75 Apudmernueckue ornepanuy ¢ KOMIJIEKCHBIMU YMCIIAMH 1
76 Apudmernueckue onepaniy ¢ KOMIICKCHBIMH YHCIaMU 1
77 N3o0pakeHne KOMIUICKCHBIX YHCET Ha KOOPIUHATHOM IIOCKOCTH 1
78 N300paskeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOH MJIOCKOCTH 1
79 ®opmyna Myaspa. Kopau n-oii cTeneHn U3 KOMILIEKCHOTO YnCia 1
80 dopmyna Myaspa. Kopau N-0if cTeneHN U3 KOMILIEKCHOTO YHCiIa 1
81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN IS pelieHus (PU3NIECKUX B TEOMETPHUUECKUX 3a1a4 1
82 Kontponbras padota: "KommiekcHbie uyncia' 1
83 HatypanbHble U eTpIeuuciia 1
84 HarypanbHble u niensieuucna 1
85 [IpuMeHeHne NPU3HAKOB ACIUMOCTH LEIbIX YHCEI 1
86 [TpuMeHeHne NPU3HAKOB IETMMOCTH LIEIIBIX YUCEN 1
87 [Ipumenenue npusHakoB aeaumocty 1enbix yucen: HOJ u HOK 1
88 IIpumenenne npusHakoB aeaumocty nensix yncen: HOJl u HOK 1
89 [TpuMeHeHne TPU3HAKOB JIETMMOCTH IEITBIX YUCEI: OCTATKH MO MOJTYJTIO 1
90 [TpuMeHeHne TPU3HAKOB JIETMMOCTH IIEIBIX YUCEI: OCTATKH MO MOJTYJIIO 1
01 [TpumMeHeHre TPU3HAKOB IETMMOCTH TIEITBIX YUCEIT: alropuT™M EBKIHIa [T penieHns 3a1a4d B 1
LEBIX YUCITaX
92 KontpomnsHas pabdora: "Teopwust nenbix yncen”
93 Cuctema 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHUS




94 Cucrtema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CJICACTBUS 1
95 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUN 1
96 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH MPPAIIMOHAIBHBIX YPaBHEHHI 1
97 OCHOBHBIE METO/IbI PELICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeNbHBIX YPaBHECHUN 1
98 OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U COBOKYITHOCTEH MMOKa3aTeNbHbIX YPaBHEHUN 1
99 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOrapu(pMHUUECKUX ypaBHEHUN 1
100 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHCHUM 1
101 [IpuMeHeHne CHCTEM K PelICHUI0 MaTEeMaTHUECKUX 331a4 M 3a]1a4 U3 PA3IMYHbIX 00JIacTel HAyKu 1
Y peIbHOM KHU3HH, UHTEPIPETALUS TOTYIEHHBIX PE3yIbTaTOB
102 [IpuMeHeHMe cHCTEM K pelIeHUI0 MaTeMaTUYeCKUX 3aay U 3aJa4 U3 pa3IMuHbIX 00jacTell HayKu 1
U peaJIbHOM KU3HH, UHTEPIPETALUS TOITYYEHHBIX PE3yIbTaTOB
103 [TpumMeHeHre HEpaBEHCTB K PEIICHUIO MaTeMAaTHIECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 001acTeit 1
HAyK{ U peasibHOW )KM3HU, UHTEPIPETALUS MOIY4YE€HHBIX PE3yIbTaTOB
104 Kontponbnas padota: "Cuctemsl palinoOHaIBHBIX, HPPAIMOHAIBHBIX TTOKA3aTEIbHBIX U 1
Jorapu(pMHUUECKUX ypaBHEHUM"
105 PanmonasbHbIe ypaBHEHUs ¢ TapaMeTpamMu 1
106 ParmonanbHbIe HEpaBEHCTBA C TapaMeTpaMu 1
107 PanmonaneHble cucTeMBI ¢ MapaMeTpaMu 1
108 WppatmonansHble ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu 1
109 HppanmoHaibHbIe CHCTEMBI ¢ TapaMeTPaMHU 1
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1
111 [TokazaTenbHBIE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPaBEHCTBA C TapaMeTpaMu 1
113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1
114 Tpuronomerpruyeckue ypaBHEHH C NapamMeTpamMu 1
115 TpuronomeTpuyeckre HEPABEHCTBA C TAPAMETPAMHU 1




116 TpuronomeTpuueckre CUCTEMBI € TapaMeTPaMHu 1
117 [TocTpoenue u nccaeao0BaHUE MATEMATHIECKUX MOJIeTIEH PeaIbHBIX CUTYaIlUi ¢ TTOMOIIIBIO 1
YPaBHEHUH € ITapaMeTpamMu
118 [TocTpoenue u uccaea0BaHUE MATEMATHICCKUX MOJIETIEH PeaIbHBIX CUTYAIU C TTOMOIIBIO 1
CHUCTEM ypaBHEHHH C mapaMeTpamMu
119 [TocTpoenue u UcciieJOBaHHE MATEMATHUECKUX MOJIENICH PealTbHBIX CUTYAIUH C IIOMOIILIO 1
CUCTEM YpaBHEHUU C mapaMeTpaMu
120 KonTponbnas pabora: "3anauu ¢ napamerpamu" 1
121 [ToBTOpeHME, 0000IIeHNE, cucTeMaTH3alus 3HaHui: ""Y paBHeHus" 1
122 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3aIMs 3HaHU: "Y paBHEeHUS " 1
123 [ToBTOpeHue, 060061meHne, cucTemaTi3anus 3Hanui: "YpaBHenus. Cuctemsl ypaBHEeHUI" 1
124 [ToBTOpeHmEe, 006001eHNe, cucTeMaTH3anus 3Hannii: "HepaBencra" 1
125 [ToBTOpeHmEe, 0600IIeHNE, cCcTeMaTH3anus 3Hanui: "HepaBencTaa" 1
126 [ToBTOpeHme, 0600mEeHNe, cucTeMaTh3aius 3Hanuii: "HepaBencTsa" 1
127 [ToBTOpenue, 0606meHne, cuctemaTu3amnus 3Hanuii: "[IponsBoaHas u e€ npumeHeHue" 1
128 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "[Ipou3BoaHas u e€ npuMmeHeHune" 1
129 [ToBTOpenue, 0606meHne, cuctemaTu3anus 3Hanuii: "[IponsBoaHas u e€ npumeHeHue" 1
130 [ToBTOpenue, o6o0mIeHNE, cucTeMaTH3alus 3HaHui: "MHTerpan u ero npuMeHeHue" 1
131 [ToBTOpenue, 060061meHne, cucreMaTu3anus 3HaHui: "Oyakiun" 1
132 [ToBTOopenue, 0000IeHNE, cUCTEeMaTH3aIMs 3HaHUH: "OyHKIUN" 1
133 [ToBTOpenue, 060061meHne, cucreMaTu3anus 3HaHui: "OyHkun" 1
134 WroroBas koHTpoJsibHas paboTa 1
135 HToroBast KOHTpOJIbHAs paboTa 1
136 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUs 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOT0 aHalln3a, reoMeTpus. Anredpa u
Hayajia MateMatudeckoro anannsa, 10-11 ximaccel/ Anmumos 1. A., Komsarua F0.M., Tkauesa
M.B. u apyrue, AxunonepHoe o6mectBo «3narensctBo «lIpocBemenuer»

* Marematuka. AnreOpa U Havyajla MaTeMaTHYecKoro ananusa, 10 kimace/ Mep3msk A.T.,
Homuposckuii JI.A., Ilononckuii B.b., SAxup M.C.; nox penakuueit [Togonsckoro B.E.,
OO011eCTBO ¢ OTpaHUUYEHHOM OTBETCTBEHHOCTHIO M3narenbckuit ientp «BEHTAHA -
I'PA®y»; AxunonepHoe obmectBo «HM3narensctBo «lIpocBemenuey

* Marematuka. AnreOpa 1 Hadajia MaTeMaTH4YecKoro aHanusa, 11 kmace/ Mepzmsk AT,
Homuposckuii JI.A., Ilononckuii B.b., SAxup M.C.; nox penakuueii [lononsckoro B.E.,
OO0111eCcTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO M3marenbckuit ientp «BEHTAHA -

I'PA®y»; AxunonepHoe obmectBo «HM3narenscTBo «lIpocBemenues

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

1) Maremaruka: anreOpa u Hauasia MmaremaTuyeckoro aHanu3za. 10 knace. Jlugaktuueckue
Mmatepuaisl (0a30Bblil ypoBeHb)/ Mep3isik A.L'., [lononckuit B.b., Pabunosuu B.M.,
OO11ecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCThIO 3narensckuii nentp «BEHTAHA -
I'PA®»; Kopriopanus «Poccuiickuii yueOHUK»

2) Maremaruka: anrebpa 1 Hauaia MaTeMaTHueckoro aHanusa. 11 kiacc. Jlugaktuaeckue
Matepuaisl (0a30oBblil ypoBeHb)/ Mep3insik A.I'., [lononckuit B.b., Pabunosuu B.M.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA -

I'PA®»; Kopriopanust «Poccuiickuil yaueOHUK»



3) H. E. ®&noposa, M. B. TkauéBa. Anrebpa 1 Hauana MaTeMaTHYECKOTO aHAIIN3A.

Metoauueckue pekomenaauuu. 10-11 xnacesl. U3narenscrso "IIpocsemenue”

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1) 1C:Ypok: bubnnoreka HHTEpaKTHBHBIX MaTepHAIOB
https://urok.1c.ru/library/mathematics/

2) Skysmart Kinacc https://edu.skysmart.ru/

3) O6pa3zoBaTenbHBIN MOPTaT Ha 0a3€ UHTEPAKTUBHOM TIAT(GOPMBI 17151 00yUeHUS AeTei
https://uchi.ru/

4) Marepuansl uis nogarorosku k EI'D http://www.fipi.ru/



