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MNOSACHUTEJIbBHASA 3AIINCKA
PaGouas nmporpamma yueOHOTo Kypca «Anredpa U Hayajga MaTeMaTHYeCKOTo
aHanau3a» 0a3oBOro ypoBHs it oOydaronuxcsi 10 —11 kmaccoB pa3pabotaHa Ha
ocHoBe DenepanbHOro rocy1apCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEAHETO
oOmiero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbSBIAEMbIX K MAaTEMAaTHYECKOMY OOpa30BaHUIO, U TPATUIUNA POCCHUIUCKOTO
oOpa3zoBanud. Peanuzaiusi mporpamMmbl OOECHEYMBAET OBJAJIEHUE KIIOUEBBIMU
KOMIETEHIIUSIMH, COCTABISIONIMMU OCHOBY JII CaMOPA3BUTHUSI U HEMPEPHIBHOTO
oOpa3oBaHus, IEIOCTHOCTh OOMIEKYJIBTYPHOTO, IUYHOCTHOTO M TIO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O00YUYaIOIIHUXCS.
Pabouas nporpamma coctaBieHa B cooTBeTcTBUH ¢ [Iporpammoit BociutaHus
MAOY «I1Ikomna Ne 69 «Ilentp pa3Butus o0pazoBaHus» MOayJb «II1IKoIbHBIM
ypok». Peanu3zanuys BoCMTaTeIbHOTO MOTEHIIMAIA YPOKa MaTeMaTrKa
IpernoiaraeT cieayrolee:
- YCTAHOBJICHHUE JOBEPUTEIHHBIX OTHOIICHUN MEXIY YUYUTEIEM U €ro YYeHUKAMH,
CIIOCOOCTBYIOIIUX TMO3UTUBHOMY BOCIPHUSATHIO yYallUMHCS TpeOOBaHUN U TPOCHO
yUUTEeNs, TPUBICYCHUIO WX BHUMaHUS K OOCYXJTaeMoi Ha ypoke HH(POpPMAIINH,
AKTUBU3AIlMM WX TO3HABATEIHHOU JEATEIHHOCTH (MCIOJIb30BAaHME HA YpOKaXxX IWTAT,
ahopu3MOB, MMOCIOBUI] U TIOTOBOPOK KaK SMUTPAPOB K YPOKY WM KaK HEOOBITHBIX
MPUBETCTBUH TSI MOTUBAIIMH YIAIIIUXCS);
- TOOY>K/IEHUE IIKOJIBHUKOB COOJIIOJIaTh HA YPOKE OOIICPUHSATHIE HOPMBI ITOBEICHMUS,
npaBuiia OOIIEHHUS CO CTapIIMMU (YUUTENSIMH) U CBEPCTHUKAMH (IIKOJbHUKAMH),
IPUHITUIBI Y9eOHOH AUCIMIUIMHBI M1 CAMOOPTaHHU3aITIH;
- TIPUBJICYCHWC BHUMAHUS IIKOJBHHKOB K IIEHHOCTHOMY AacCIEKTy H3y4aeMbIX Ha
ypOKax SIBJIGHUM, opraHu3alus HX paboThl C MOIy4yaeMOWl Ha YpPOKE COLHAIbHO
3HAUMMOM HHGpOpMallMe — WHUIMHUPOBAHUE €€ OOCYXJIECHUS, BbICKa3bIBAaHUS
y4YalMMUCS CBOET0 MHEHHS IO €€ TOBOJY, BBIPAOOTKH CBOETO0 K HEW OTHOIICHUS
(pellieHKe Ha YPOKaX MPAKTUKO-OPHUEHTUPOBAHHBIX 33/1a4);
- UCIOJIb30BAaHUE BOCIHTATEIBHBIX BO3MOXHOCTEH COAEpX)aHUS Yy4eOHOTO MpeaMeTa
yepe3 AEMOHCTPAUIO JIETAM MPUMEPOB OTBETCTBEHHOI'O, TPAXKIAHCKOIO MOBEJICHMUS,
IPOSBJICHHS YEJIOBEKOIO0U U 10OPOCEPAECYHOCTH, Yepe3 0I00p COOTBETCTBYIOIIUX
TEKCTOB JIJIsl UYTCHUS, 3a]a4 JIJIsl pELeHUs], TPOOJIEMHBIX CUTYyallui i 0OCYyXKJEHUS B
kinacce ((denukcoyiornyecckas Mo3ulids B pabore yuuTens («(hemuKc»-cuacThe).
Yuutens oO0ydaeT, BOCHUTHIBACT, pa3BUBaeT. YUWUTENIb HACTpauBaeT JeTed Ha
CO3UATENIbHYIO IeATeIbHOCTh Ha OJIaronoiayyue CTpaHbl);
- TpUMEHEHHWE Ha YPOKE  MHTCPAKTHUBHBIX (OpM  pabOTBl  y4alluXcs:
UHTEJUICKTYaJbHBIX ~ WUIP,  CTUMYJUPYIOIIUX  MO3HABATENbHYIO  MOTHBAIIMIO
IIKOJIbHUKOB; JTUIAKTUYECKOrO Tearpa, TJie TMOJy4YeHHble Ha YpOKe 3HaHUs
OOBITPBHIBAIOTCS B TE€ATPAIbHBIX MOCTAHOBKAX; JUCKYCCHUM, KOTOPHIE MAIOT YYalIUMCS
BO3MOXHOCTh TMPUOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOTO JHAJIOTa; TPYIIOBOMN
paboThl WM pabOThl B Mapax, KOTOpbIE y4yaT IIKOJHPHHUKOB KOMAaHJIHOW paboTe u
B3aMMOJICHCTBHIO C IPYTUMH JICTHMH;



- BKJIOUYEHHE B YPOK WIPOBBIX MPOUEAYpP, KOTOPHIE MOMOTAIOT MOJIEPKaTh
MOTHBAIIMIO  JeTed K  TMOJYyYCHUI0 3HAHUM, HaJaXUBAHUIO  MO3UTHBHBIX
MEXKJIUYHOCTHBIX ~ OTHOLIEHMM B  Kjacce, TMOMOTalT  YCTAHOBICHUIO -
no0poxkenaTenbHO aTMochepbl BO BpeMst ypoka (YypOKH — COPEBHOBAaHUA);
- opranm3anus medcTBa MOTUBHPOBAHHBIX WM HPYJIUPOBAHHBIX YUalIUXCS HaJ HUX
HEYCIIEBAIOIIMMHU OJHOKJIACCHUKAMH, JAIOUIEr0 IIKOJbHUKAM COLMATbHO 3HAYHUMBIN
OMBIT COTPYAHUYECTBA M B3aMMHON MOMOIIM (Ha ypoKax HCHOJIb30BaTh padoOTy B
napax, paboTy B rpymnmnax);
Ha ypoxkax nro6oro tumna
MO>KHO U HY>KHO BKJIFOUATh BOCIIUTATEIbHBIN KOMIIOHEHT B IPOIIECC O0yUEHUS.
OPUMEHATH BJIAJCHUE YUUTEIEM PEUbl0, MUMHKOM, CUEHUYECKUM MAaCTEPCTBOM.
UCIIOJIb30BaTh (PU3KYJIbTMUHYTKH WM JTUHAMUYECKHE TIay3bl — COXPAaHCHHE
3I0POBbS  yYaIIUXCsl.
MPOBOIUTH MUHYTKA Oe3onacHocTH — [1/1]], mpaBuia muuHOM 6€30MacHOCTH.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOrO aHajiu3a» SIBJISETCS OJHUM U3
HauOojiee 3HAUMMBIX B MPOrpaMMe CTaplield UIKOJIbI, IOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0€clneuyuBaeT HHCTPYMEHTaJIbHYIO 0a3zy s M3yYeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMUPYET JOTHUYECKOE U
a0CTpaKTHOE MBIIICHUE Y4Yalluxcs Ha YpOBHE, HEOOXOAMMOM [UIsli OCBOEHHUS
KypcoB HH(OPMATHUKH, OOIECTBO3HAHMS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOI'O Kypca ydalllecs OBJIAJACBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMN
HayKHu, KOTopas (popMyJIUpyeT CBOU JOCTHKEHHSI B MaTEMaTHUYECKOM opMme.

Kypc anreOpsl 1 Hayan MaTeMaTHYECKOro aHaIN3a 3aKJIaJbIBAET OCHOBY IS
YCHELIHOTO OBJIAJACHUS 3aKOHaMU (PU3UKHU, XUMHUH, OHOJOTHH, TOHUMAHUS
OCHOBHBIX TEHJCHIMM HSKOHOMHUKM U OOIIECTBEHHON JKU3HHU, I103BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh MX B ITOBCEIHEBHOM XKU3HMU. B TOXKE Bpems OBIaJcHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMU MaTeMAaTUYECKUMHU KOHCTPYKIMSIMU
pa3BUBAaE€T YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue U
aHAJIOrUI0, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MbIIIEHUE. B Xone n3yuenus
anreOppl W Hayal MaTEeMaTHYECKOro aHajlu3a B CTapuliel MIKoJie ydyaliuecs
[IOJIyYarOT HOBBIM OINBIT PELICHWS IPUKIAIHBIX 3aJad, CaMOCTOSATEIBHOIO
ITIOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH PEaNbHBIX CHUTyallMi M WHTEPIpETalUU
IIOJIyYECHHBIX  PELICHHWM, 3HAKOMATCA C  [pPUMEPAMU  MAaTEMATHYECKHUX
3aKOHOMEPHOCTENM B IPUPOAEC, HAyKe M B MCKYCCTBE, C BBbLAAIOIIAMMUCS
MaTEeMAaTU4YECKUMU OTKPBITUSAMHU U UX aBTOPAMH.



Kypc obmagaer 3HaUMTENbHBIM BOCIUTATENIbHBIM MOTEHLUAIOM, KOTOPBIH
peanu3yercsl Kak 4yepe3 y4eOHbI Marepuas, CIoCOOCTBYIOMIMM (HOPMHUPOBAHUIO
HAay4YHOTO MHPOBO33PEHMs, Tak M 4Yepe3 crneuuduky ydyeOHOU AesITeNbHOCTH,
TpeOyrole CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, MPOJIOJKATEIBHOM
KOHLIEHTPalMy BHUMAaHHs U OTBETCTBEHHOCTH 3 MOJYYEHHBIN pe3yJbTarT.

B ocHoBe Mertomuku oOydeHuss aireOpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIK3a JISKUT JAeSTEIbHOCTHBIN MPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOTO aHAJIN3a» BKIIIOYAET
CIIEIyIOIUE COJEPKATEIbHO-METOIUYECKHE JIMHUN: «Yucaa W BBIYHACICHUS»,
«Dyukuuun  u rpaduku»y, «YpaBHEHMS W HepaBeHCTBa», «Hauana
MaTeMaTU4eCcKoro aHanusza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEJIbHO-METOIUYECKUE JIMHUM M3YYalOTCS HA MPOTSIKEHUU JBYX JIET
oOyueHusi B CTaplleil 1IKoJie, €CTECTBEHHO JOMOJHSASA APYTr Apyra U MOCTEIEHHO
HAChIIAsiCh HOBBIMM TE€MaMu W pazfenamu. [laHHbIE Kypc  SIBIETCS
MHTErPAaTUBHBIM, TIOCKOJIbKY OOBEAMHSET B ce0e COJep:KaHHe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCLUIUIMH: alredpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAIM3,
Teopusi MHOXKeCTB M JAp. [lo mMepe Toro kak ydaiuecs: OBiIaJeBaloT BCE Oolee
MIUPOKUM MaTeMaTUYECKUM alllapaToM, y HUX MOCIeA0BaTeIbHO (GOPMUPYETCS U
COBEpULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYI0 MOJIEIb PEaIbHON
CUTyalluM, TPUMEHSATh 3HAHUSA, IOJYyYEHHbIE B Kypce «Auredpa M Hayana
MaTEeMaTHYECKOTO aHaIN3a», Uil PEeLICHHUs] CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOM
MaTE€MAaTHUYECKOM 3a/1auu, a 3aTEM MHTEPIIPETUPOBATH MMOJTYYECHHBIN pe3yJIbTaT.

ConepxkaTenbHO-METOANYECKAsA JTUHUA «YUucna W BBIUKMCIECHUS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BAHMS JAEHUCTBUTENIBHBIX YHCEI, KOTOPOE OBLIO
HAa4aTO B OCHOBHOW miKoje. B crapmieit mkone ocoboe BHUMaHUE YACHSIECTCS
(GOpPMHPOBAHUIO TPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJIb30BAaHUE PA3IMYHBIX (QOpPM 3amucu JEUCTBUTENBHOTO YHWCIA, YMEHUE
pPalMOHAIIBHO BBIIOJNHATh JCHCTBUS C HUMH, J€NIaTh NPUKUAKY, OLICHHBATh
pe3ynbraT. OOydarommuecs MOIY4YalOT HABBIKM NPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJIHEHUSI JEUCTBUN C 4YHUCIaMH, 3alUMCaHHBIMU B CTaHAapTHOM (dopwme,
MCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAKEHUM.

JIuans «YpaBHEHHS M HEPABEHCTBA» PEATM3YETCS Ha NPOTSIKEHUU BCETO
oOyueHusi B cCTaplield IIKOJE, IMOCKOJbKY B KaXXJIOM pasfele IporpaMMbl
NPEeIyCMOTPEHO pEelIeHUE COOTBETCTBYIOMMX 3aaad. OOydaroniuecs: oBlIaJIeBalOT
pa3IUYHBIMU METOJAaMU PEIICHUS UENbIX, PalMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOTApU(PMHUYECKUX U  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPaBEHCTB U X cUcTeM. [loaydeHHbIE YMEHHS HCIOIB3YIOTCS PU UCCIIEA0BAHUH
(GyHKUMNA C TTOMOIIBI0O TIPOW3BOJHOM, PEIICHUH MPUKIAJHBIX 3a]ad W 3a/]ad Ha
HAaXOXXJE€HUE HauOOJBIIMX W HAUMEHbIIMX 3HaueHu GyHkuuu. JlanHas



coJepKaTeslbHas JIMHUS BKIIOYaeT B ce0s Takxke (OpPMUPOBAHUE YMEHUI
BBIIOJIHATH pacu€Tel Mo QopMmyiiaM, NpeoOpa3oBaHMs LEIbIX, pPAlMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CTENeHH W Jiorapudmbl. braromaps u3ydeHHIO alredpanyeckoro
Marepuaja  IOPOUCXOAWUT  JAJBHEWINEEe  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPakTHOrO MBILIUICHUSI Yy4YalluXxcs, (QOPMUPYIOTCS HAaBBIKU JI€AYKTUBHbIX
paccykJeHuid, paboTbl C  CHUMBOJBHBIMM  (popmMamMu,  MpeacTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHMOCTEH B BHJIE PAaBEHCTB W HEpPABEHCTB. Airedpa
npeparaeT 3()QPEeKTUBHbIE HHCTPYMEHTBI JJIsi PEUICHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduUKU» TECHO
NEPEIUIETAeTCA C IPYTUMHU JIMHUSAMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a4a€T
IIOCJIEI0BATEIBHOCTD U3Y4YECHUS MaTepuaa. N3yuenue CTEIIEHHOM,
MOKa3aTesIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWCTB
U rpaMKoB, UCHOJb30BaHUE (DYHKIMI JUIsl PEIICHMs 3a1ad U3 JIPYTruX y4eOHbIX
IIPEJAMETOB U PEAIIBHON KU3HU TECHO CBSI3aHO KAK C MAaTEMaTUYECKUM aHAIM30M,
TaKk U C pElIeHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3Tom Oosbllioe BHHMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIEAOBATh IMOJYYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3TOH cofep:KaTeNbHON JTMHUN HAIEJeH Ha Pa3BUTHE YMEHUI
U HAaBBIKOB, ITO3BOJISIOIIMX BBIPAXXKATh 3aBUCUMOCTH MEXKIYy BEIMYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, Tpaduyueckoil U ciaoBecHOW. Ero mszyuenue
CIOCOOCTBYET Pa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K
0000IIIEeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHass nuHuA «Havana mMareMaTnyeckoro a”ajns3a» IO3BOJISIET
CYILIECTBEHHO PAaCHIMPUTh KPYT KaK MAaTeMaTHYeCKHX, TaK U MPUKIAJHBIX 3a]1ad,
JOCTYIHBIX 00yYaromUMCs, Y KOTOPBIX MOSIBISETCS BO3ZMOXHOCTb MCCIIEIOBATh U
CTpouTh Tpaduku (YHKIUH, ONpeneNsITh HX HAWOONbIINE W HANMEHBIIIHE
3HAYEHMsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TEN, HAXOAUTHh CKOPOCTH U
YCKOpeHHsl TpolieccoB. JlaHHas colep)kareibHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOYKHOCTH TOCTPOEHUS MaTeMaTHYEeCKUX MOJENeN pealbHbIX CHUTyaluH,
HaXOXKJIEHUS HaWIy4dllero PEIIeHHs B NPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-
HDKOHOMHMYECKHUX, 3a]a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTH4YECKOTO aHaIM3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMATIbHO-JIOTMYECKOTO0 U KPEATUBHOTO
MBIILJIEHUS, (OPMUPOBAHUIO YMEHHMI pACIO3HABaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HaykKe, TeXHUKe U uckyccTBe. OOydarommuecs y3HAIOT O
BBIIAIOIIMXCA PE3YJIbTATax, IOJIYYEHHBIX B XOJAE pPa3BUTHS MATEMATHKU Kak
HAyKH, U UX aBTOpax.



CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA  DJIEMEHTaM  TEOPHH  MHOXECTB. |E€OpETHKO-MHO)KECTBEHHBIC
MIPEICTABIICHHUS TTPOHM3BIBAIOT BECh KypC IIKOJIBHOWM MaTeMaTHKH M IPEIJIararoT
HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIIONTNN BCE pa3eibl MATEMATHKU U €€
MPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MATEMATHUECKHE JUCIHMIUIMHBI B €UHOE
nemnoe. [1oaTroMy Ba)XHO JaTh BO3MOKHOCTH IIKOJBHUKY IOHUMAaTh TEOPETHUKO-
MHO>XCCTBEHHBIM SI3bIK COBPEMEHHOW MaTEMaTUKH W HCIIOIh30BaTh €ro JUIs
BBIPKECHUSI CBOUX MBICIICH.

B kypce «Anrebpa m Hadama MaTEMaTHYECKOTO aHajIn3a» MPHUCYTCTBYIOT
TakK€ OCHOBBI MaTeMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPHIE MPHU3BAHBI
c(hOpMHPOBATh HABBIKU TTOCTPOSHUS MOJICIICH peaJbHbIX CUTYaIlUi, UCCIICTOBAHUS
ATHX MOJENIed C MOMOIIBIO ammapara anreOpbl 1 MaTeMaTHYeCKOrO aHalu3a |
WHTEPIPETAUNA TIOTYYCHHBIX PE3yNbTaToB. Takue 3a7aHus BIUIETCHBI B KaXKIIbIH
U3 pa3aesioB MPOrpaMMBbI, IIOCKOJIbKY BECh MaTepHall Kypca IMUPOKO UCTIONb3YETCsI
JUTSL peIeHUsT IPUKJIAAHBIX 3a71a4. [Ipy peleHnn peanbHbIX MPAKTHICCKUX 3a1ad
ydamiiecs: pa3BUBAIOT HAONIOAAaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HWCIONB30BATh AHAIOTHIO, 0000MAaTh M KOHKPETH3UPOBATH
npobiemy. JlesaTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB DPEIICHUS MPUKIIATHBIX
3aJa4 OpraHu3yeTcs B MPOIECCe M3YUCHHUs BCEX TeM Kypca «AnreOpa M Hayana
MaTEeMaTUYECKOTO aHaTTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha M3ydeHHE Kypca anreOphl M Hadal MaTeMaTH4eCKOro
aHaiu3a Ha 0a30BOM YpoBHE O0TBOJUTCS 3 yaca B Heaento B 10 kimacce; 102 yaca B
rO/I.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonansupie yncna. OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, MPOIEHTHI,
OeCKOHEYHbIE  IMepUoguYecKre  ApoOu.  ApupMeTHYEeCKHe  Olepaluu  C
palMoOHAIbHBIMU YUCJIaMU, TPeo0pa3oBaHus YUCIOBBIX BhIpaxkeHUH. [Ipumenenue
IpoOeil U MPOIEHTOB ISl PEIICHUs NMPUKIAJHBIX 3a]ad U3 Pa3IMYHbIX OTpaciei
3HaHUM U PEATbHOM KU3HH.

JlelictBuTeNbHBIE 4YMCHA. PalMoHanbHbIE W HUPpPALMOHAIBHBIE YHCIIA.
ApudmMernyeckue ornepanuud ¢ JACHCTBUTENbHBIMH uuciIaMu. [Ipubnumxénnble
BBIYMCJIEHUS, IPABWIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Cremmenpb ¢ menbiM  mokaszareneM. CranmaptHas  (Qopma  3ammcu
JeHCTBUTENBHOTO 4Hucia. lcmonb3oBaHue MOAXoAsmiel  (Gopmbl  3amucu
JNEUCTBUTEIIBHBIX YHCEN Ui PEUICHUs] NPAKTUYECKUX 3a4ad U IMPEICTaBICHUS
JAHHBIX.

Apudpmernueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leifictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATYypaJbHOM CTETICHH.

CHHyC, KOCMHYC M TaHT'€HC YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
aApPKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHMUsL.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHU . OcHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHEeHHE, KOpEHb YypaBHEHMs. HepaBeHCTBO, peEIICHHUE HEPAaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHneHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7ad
M 33]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeasibHOM KU3HHU.

DYyHKIUHN U TPaPUKU

OyukIus, cnocoObl 3amanus ¢GyHknun. [padux  dyakmum. BzammuO
oOpaTHbIe (PYHKITUH.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHuM ¢yHkuuud. Hymu dyHkumm.
[IpomesxyTku 3HaKONOCTOAHCTBA. UETHBIE N HEUETHBIE (DYHKIIUH.

CreneHHas (pyHKIMS ¢ HATypaJbHBIM U LIEJIBIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpPHS 1-OW CTEIEHHU.



TpuroHomeTpudeckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(G yHKITUH 9MCIIOBOTO apryMEHTA.

Hayaja MaTeMaTHY€CKOI0 aHAJIN3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJJaHUs IOCJIeJOBATEIbHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIBHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBarommast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIEH TeOMETPUYECKON
nporpeccun. Dopmysia CIOXKHBIX MPOUEHTOB. Mcmonb30BaHHWE Hporpeccuu s
pEIIEHUS peaIbHBIX 3a7a4 MPUKIAJHOIO XapaKTepa.

MHoKecTBa U JIOTHKA

MHOK€eCTBO, omnepanuyd HajJ MHOXXecTBaMu. Juarpammsl Oinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il OMUCAaHUS PeaIbHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 JIPYTUX YICOHBIX IIPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.



ININIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yweOHOro mnpeaMmera «MaremaTuka» JOJDKHO OOecrneunBaTh
JOCTIKEHNE Ha YPOBHE CPEHETO 00IIEro 00pa3oBaHus CIEAYIOMUX JINYHOCTHBIX,
MeTarpeAMETHBIX U MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MPOrpaMMbl Yy4e€OHOIro MpeaMera
«MaremaTrka» XapakTepU3yHTCS:

I'paxxnaHckoe BOCIMTAaHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUK 00YYAIONIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOIIEeCTBA, MPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
(YHKIUSIMU 1 HA3HAYCHHUEM.

[TatpuoTnyeckoe BOCIUTAHHKE:

c(hOpPMHPOBAHHOCTHIO POCCUICKON TPak)TAHCKON HIACHTHUYHOCTH, YBAKCHHUS
K IPOIIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTUKH, [ICHHOCTHBIM OTHOLICHUEM
K JOCTHKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4eCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JOTUYECKOTO TIOBEICHWS,
CBSI3aHHOT'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAJIa B OCTPOEHUE YCTOMYMBOTO Oy AYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aJad, PEIIEHU, paccyxICHUH;
BOCTIPMMMYHMBOCTBHIO K MAaTEMaTUYECKUM aCIleKTaM pa3jMyHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCTIMTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
MHTEpPECcax 370pOBOro U 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHITUU U

OT/bIXa, peryJisipHast dusnueckas AKTUBHOCTB); (du3nUecKoro
COBEPILIEHCTBOBAHU, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieii mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTreMaTHYecKoMy OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUHN NIPAKTUYECKUX 3a]1a4 MaTEMATHYECKON HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COIIMATIbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpoldIieM;
OpHEHTAalMell Ha IPUMEHEHUE MATEMATHUYECKMX 3HAHUM I PELICHHs 3a1ad B
o0lacTh OKpyXKawlled cpeabl, IJIaHUPOBAaHUS IOCTYNIKOB M OIEHKH HUX
BO3MOKHBIX MTOCJIEACTBUMN JJIs1 OKPYKAIOLIEH CPEBI.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM M  OOIIECTBEHHON NPAKTHKH, IOHUMaHUEM
MaTEMaTUYECKON HayKd Kak c@epbl YeNIOBEUECKOW JIeATeTbHOCTH, JTaloB €&
pa3BUTHA M 3HAYMMOCTH I Pa3BUTHS LMBWINW3ALWU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM W MAaTeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUA MUDAa;
TOTOBHOCTBIO OCYILECTBJIATh INPOEKTHYI0 M MCCIEAOBATENBCKYIO NESITEIbHOCTD
WHIVBHUIYaJIbHO U B TPYMIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvnvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 0Oyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe2o0  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBpie nornueckue AenUCTBUS:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKK MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpENeICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MPHU3HAK
KIaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTCPUH
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIINE;
YCIIOBHBIE;

BBEISIBIIAITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

JeNaTh BBIBOJABI C HMCIOJB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHHH 110 aHAJIOTHH;
MIPOBOIUTH CaMOCTOSATEIILHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEP)KJICHUH (MPSMBIE U OT MPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIIOCOO pemieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOOJIEe MOAXOMAINNA C YYIETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBrle ncciienoBarenbCKue IEHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKANA UHCTPYMEHT MO3HAHUS;
(bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLIUE MPOTUBOpPEUYHUE, MpoOJIeEMYy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

MIPOBOIUTH CaMOCTOATEIHHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
Oo0OBEKTa, SABJICHHS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAY
00BbEKTaMHU, SIBIICHUSIMU, IPOIIECCAMU;

CaMOCTOATENTHLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOEHUS, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE MPOLECCA, a TAKKE BBIIBUIATh
MIPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIAATH J1e(PUIMTHI MHQOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELICHUS 3a1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOPMAIUIO
pPa3IUYHBIX BUJAOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEICTABISTh €€ B PA3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpadUUuecKy;



2)

OLICHUBATH HaJIEKHOCTh uHbopMaIu o CaMOCTOSITEJIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.
Vuueepcanonvie  KoMMyHuxamueuwle  Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCTIL COYUATBHBIX HABLIKOS 00YUAIOUUXCSL.
OO0wieHue:

BOCIIpUHUMATh U  (OPMYJIUPOBATH CYXICHHUS B COOTBETCTBUM C
YCJIOBHUSIMHU U LIEJIIMHU OOILEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, J1aBaTh IMOSCHEHUS IO
XO/ly pelIeHus 33]1a4l, KOMMEHTUPOBATH IMOJTYYEHHBII pe3yJIbTaT;

B X0/ OOCYJEHHUS 3a/1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYkAaeMOI TEMBI,
npoOsIeMbl, peraeMoi 3aJ1auu, BbICKA3bIBATh U/IEH, HAIIEJICHHbBIE HA MOUCK
pELICHMs; CONOCTaBIATh CBOU CYXIEHHUA C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaTbl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTa,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/]1a4 MPE3eHTAlUN U OCOOEHHOCTEHN ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCHOJNb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
MHIUBUYAJIbHOM pabOThI PY PEIICHUH YYEOHBIX 3a]a4; IPUHUMATh 1IEJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (hopMax padoThl (00CYyKIeHUs, 0OMEH MHEHUIA,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATb CBOM JIEHCTBUS C JAPYTMMH YJ€HAMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
c(OpMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

Vuusepcanvnuvie  pecynamueHnvie  Oelicmeus, obecneyusaiom

Gdopmuposarue cCMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanusi:

COCTAaBJIATH IIJIaH, aJITOPUTM PCHICHHA 3ada4U, BBI6I/IpaTB CIoco0 pemcHus C

y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaLUy.
CaMOKOHTPOJIB:

BJIAJETh HABbIKAMU TI03HABAaTEIbHOM pe(daeKcUH KaK OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU M MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJETh CHOCO0aMU  CaMOINPOBEPKHM, CAMOKOHTPOJS Ipolecca U
pe3yJabTara peleHnss MaTEMaTUIECKOM 3a/1auu;



e TMPEABUACTh TPYAHOCTH, KOTOPbIE MOIYT BO3HHKHYTh IIpH PELIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B [EATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHUMBAaTh COOTBETCTBUE pe3yjbTaTa IEIH U YCIOBHUSIM, OOBACHSITH
MPUYHHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHI

OcBoeHne yueOHOro Kypca «Anredpa U Havyajla MaTEMAaTUYECKOTO aHau3ay
Ha YPOBHE CpeIHEro oO0IIero oopa3oBaHHs JOJKHO OOECIEeYMBATH JTOCTHXKCHHE
CJICIYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB:

10 KJTACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TOHATUSAMM: pALUOHAIBHOE M JCHCTBHUTEIBHOE YHUCIO,
OOBIKHOBEHHAsI M IECATUYHAsS IpOOb, MPOIECHTHI.

Beimonuare  apudmernyeckue  onepauud ¢ pAMOHAIBHBIMU U
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BoimonHsaTh puOIMKEHHBIE BBIUMCICHUS, UCIIONB3YS MIpaBuila OKPYTJICHHS,
JIeNaTh MPUKHUIKY U OLEHKY PEe3yJIbTaTa BHIYUCICHUMN.

OnepupoBaTh MNOHSATHUSIMU: CTEMEHb C LEJIbIM IOKAa3aTeIeM; CTaHIApTHAas
dbopma 3ammMcu JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPAJIbHOW CTEITICHH,
MCIIOJIb30BaTh MOAXOSIIYI0 (OpMY 3aITUCH JEHCTBUTEIBHBIX YUCET JUIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U IPEJCTABJICHUS TaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
MCITOJIB30BaTh 3aMKMCh MPOU3BOJILHOTO yTiia Yepe3 OOpaTHbIe TPUTOHOMETPHUCCKHE
GbyHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUAMHU: TOXKIAECTBO, YPABHEHHE, HEPABECHCTBO; LEJIOE,
palMOHAIBbHOE, HPPALIMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BreinmonuaTe npeoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUW M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimoHSTh  TpeoOpa3oBaHMs IEIBIX, PAMOHATBHBIX W HPPAIMOHAIBHBIX
BBIDOKCHUM U pelaTh OCHOBHBIE  THUIIBI  LEJIBIX, pPAlMOHAIBHBIX U
UPpalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHTh YpaBHEHHSI 1 HEPABEHCTBA JJISI PELICHUSI MATEMaTUYECKUX 3a]1a4
Y 33J1a4 U3 PA3INYHbIX 00JIaCTe HAYKH U PEATbHON KU3HH.



MopnenupoBaTh peaibHblE CHUTyallud Ha s3bIKe aiureOpbl, COCTaBIATh
BBIPAQXKEHMSI, YpPaBHEHMs, HEPaBEHCTBAa [0 YCIOBUIO 3aJauyd, HUCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DYyHKIUN U TPAPUKHU

OnepupoBath MOHATUAMH: (PYHKIHS, CIOCOOBI 3afaHusl (YHKIMH, 00J1acTh
ONpe/ieNICHUs] M MHOXXECTBO 3Ha4eHM (yHKuuMu, rpaduk (QyHKUHH, B3aHMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUSAMHU: UYETHOCT W HEUYETHOCTh (PYHKIHMH, HYIH
GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN AJIs PELIEHUS] YpaBHEHUI.

Crpoutb M unTaTh rpaduKu JTUHEHHON (DYHKIMM, KBaJAPAaTUUHOW (HYHKIIHH,
CTENEHHOW (PYHKIMU C LIEJIBIM [IOKA3aTEeJIEM.

Hcnonp3oBath rpaduku (QyHKUIMHA JUIS HCCIENOBAaHUS TMPOIECCOB U
3aBHCUMOCTEN NpU pElIeHUH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB U PeasbHOM
’KU3HU; BBIpAXKaTh (POpMyrIamMu 3aBUCIMOCTH MEX]Ty BETUIHHAMH.

Hauyana mateMaTHyeckoro aHajausa

OnepupoBaTh NOHATHUAMHU: TOCIEAOBATENbHOCTh, apUPMETHUECKas U
reoMeTpUYECKasi IpOrpeccui.

OnepupoBaTh TMOHIATHAMH: OECKOHEUHO YOBIBAIOMIas TeOMETpUYecKas
Iporpeccusi, CcyMMa 0€CKOHEYHO yOBIBatOIIEH Tr€OMETPUUECKON MPOTPECCUM.

3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATEIBHOCTEN U MPOTPECCUM JUIsSl PEIICHUS
peanbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OmnepupoBaTh MOHATUSIMH: MHOXKECTBO, ONlEpaIlMH HaJ] MHOKECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JUisi  ONMCaHUus
pealbHBIX TPOIECCOB W SIBICHUH, MPH PEIICHHH 3aJad M3 JAPYTUX Y4eOHBIX
MPEIMETOB.

OnepupoBaTb  NOHATUSAMHU: omnpejieNieHue,  Teopema,  CJEJICTBHUE,
J0Ka3aTeNbCTBO.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB u TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbneie | - lpaxtireckie o0pa3oBaTebHbIE
padoThI padoThI pecypest
MHokecTBa pallMOHAJIbHbBIX U
1 JNEHUCTBUTEBHBIX yncen. PanmonaibHble 14 1
YpaBHEHUS U HEPABEHCTBA
) Oynkiun 1 rpaguku. CTeneHsb ¢ 1enbM 15 1
II0Ka3areseM
3 Apudmerrueckuii KOpeHb N—0i CTETIEHHU. 25 1
HppanmonaneHele ypaBHEHUs] U HEPABEHCTBA
DopmyJibl
4 TpuroHomeTpun. Tpuronomerpuueckue 32 2
YpaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOIPECCUH 9
6 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 7 |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoabhbie

Bcero
padoThbI

IIpakTnyeckn
e padoThbI

JlaTa
U3yYeHHs

OnpezneneHue YUCIOBOH QYHKIIMU U
CIIoCco0BI ee 3a1aHus

Onpenenenue 4YUCI0BOM QyHKIMU U
CHocoO0BI ee 3a/laHus

Omnpenenenue YUCaI0BOM PyHKIUU U
CIIOCOOBI ee 3aJaHus

CaoiicTBa (yHKIUI

CgoiicTBa (hyHKIMH

CgoiicTBa (pyHKIMH

OGpartHas GyHKIUS

OOpatHas pyHKIMS

Nl el BN B o) W IV, T RN N

Ob6partHas pyHKUUSA

Konrponsnas padora Nel mo treme «Hucnosbie
GyHKIUN»

11

YucnoBast OKpYKHOCTb

12

YucnoBast OKpY’KHOCTb

13

YucnoBast OKpY>KHOCTh Ha KOOPAMHATHOM
MJIOCKOCTH

14

YucnoBast OKpY>KHOCTh Ha KOOPAMHATHOM
TUIOCKOCTH

15

YucnoBas OKpYKHOCTb Ha KOOPAHMHATHOMN




IIJIIOCKOCTHU

16 Cunyc 1 kocuHyC. TaHreHC 1 KOTaHT€HC 1

17 Cunyc 1 kocuHyc. TaHT€HC U KOTaHI'€HC 1

18 Cunyc u kocuHyc. TaHT€HC M KOTaHI'€HC 1

19 Tpuronomerpudeckre GyHKIHUN YUCIOBOTO |
apryMeHTa

20 Tpuronomerpruyeckue GyHKIUH YUCIOBOTO |
apryMeHTa

21 Tpuronomerprudeckue GyHKIMH YIIIOBOTO |
aprymeHra

2 Tpuronomerpuueckue GyHKIHUN YTIIOBOTO 1
aprymeHra

23 DopMyIibl IPUBEACHUSA 1

24 ®opmyJibl TPUBEICHUS 1

25 DopMyIIbl IPUBEAECHUS 1

26 @OyHKIMs y = sinx, ee CBOHCTBA U rpaduk 1

27 @OyHKIMS y = sinx, ee CBOHCTBA U rpaduk 1

28 DYHKIUSA y = COSX, €€ CBOWCTBA U rpaduk 1

29 @OyHKLHA Y = COSX, €€ CBOMCTBA U rpadux 1

30 [TepuonuunocTh GYyHKIMK y = SinX, COSX 1

31 [TpeoOpa3oBanus rpadukoB |
TPUTOHOMETPUYECKUX (YHKLUI

1 [TpeoOpa3oBanus rpaduxos |
TPUTOHOMETPUYECKUX (YHKLUI

13 OyHKIMY y = tgX, y = CtgX UX CBOMCTBA U |

rpaduKu




OyHKIMH y = tgX, Y = CtgX UX CBOWCTBA U

34 rpaduku !

35 Kontponbhas padotaNe2 mo teme |
«Tpuronomerpuyeckue QyHKIMN»

36 APKKOCHHYC U pEllIeHHE YPaBHEHUS COSX = a 1

37 APKKOCHHYC U PELLIEHUE YPAaBHEHUS COSX = a 1

38 ApPKCUHYC U pellleHue YpaBHEHHS SinxX = a 1

39 ApPKCHHYC U pEIlIeHHE YpaBHEHHUS SiNX = a 1

40 APpKTaHT€HC U pelIeHHe YpaBHEHUS tgX = a 1

ADPKKOTaHT€HC U pellieHHe YpaBHEHHS CtgX = a
A1 APpKTaHI€HC U pellieHHe ypaBHEHUs tgX = a 1
APKKOTaHT€HC U pELICHHE YPAaBHEHHUS CtgX = a

42 TpuronomeTpuyeckre ypaBHEHHUS 1

43 TpuronomeTpuieckre ypaBHEHUS 1

44 TpuronomeTpuyeckre ypaBHEHHUs 1

45 TpuroHomeTpuyeckre ypaBHEHHUs 1

46 TpuronomeTpuyeckre ypaBHEHHUs 1

47 TpuronomeTpuieckre ypaBHEHUS 1

48 TpuronomeTpuyeckre ypaBHEHHUs 1

49 Konrponsnas padoraNe3 no reme 1
«TpuroHomeTpuyecKre ypaBHEHHUsD»

50 CuHYyC 1 KOCHHYC CyMMBI U Pa3HOCTH 1
apryMeHTOB

51 CHHYC 1 KOCHHYC CyMMBI U Pa3HOCTH |
apryMeHTOB

5 CHHYC 1 KOCHHYC CyMMBI U Pa3HOCTH |

apryMeHTOB




CHHYyC ¥ KOCHHYC CYMMBI U Pa3HOCTH

53 1
apryMEHTOB

54 TaHreHc CyMMBI M Pa3HOCTH apTryMEHTOB 1

55 TaHreHc CyMMBI U Pa3HOCTH apryMEHTOB 1

56 ®dopMyIIbl JBOMHOIO apryMeHTa 1

57 dopmyIibl JBOWHOTO apryMeHTa 1

58 dopmyIbl JBOWHOTO apryMeHTa 1
[IpeoGpa3oBaHue CyMM B IIPOU3BEICHHE.

59 [peoGpaszoBanue BeIpakeHust A sinx + B cosx 1
K BUY C sin(x + t)
[Ipeobpa3zoBaHme CyMM B IIPOU3BE/ICHHUE.

60 [IpeobpasoBanue BepaskeHust A sinx + B cosx 1
K BUIY C sin(x + t)
[Ipeobpa3zoBaHKe CyMM B IIPOU3BE/ICHHUE.

61 [IpeoGpaszoBanue BeipakeHust A sinx + B cosx 1
K BUJTY C sin(x + t)
[Ipeobpa3zoBaHKe CyMM B IIPOU3BE/ICHHUE.

62 [IpeobOpazoBanue BoipakeHus A sinx + B cosx 1
K BUILY C sin(x + t)
[Ipeobpa3zoBaHre CyMM B IIPOU3BE/ICHHUE.

63 [IpeoGpaszoBanue BeipakeHus A sinx + B cosx 1
K BUILY C sin(x + t)
[IpeobpazoBaHme CyMM B IIPOU3BE/ICHHUE.

64 [IpeobOpazoBanue BoipakeHus A sinx + B cosx 1
K BUITY C sin(x + t)

65 [IpeoOpazoBanue Mpou3BeACHHI 1
TPHUTOHOMETPUYCCKUX (PYHKIMHI B CyMMy

66 [TpeoOpa3oBanue nNpou3BeIeHUN 1
TPHUTOHOMETPUYCCKUX (PYHKIMI B CyMMy

67 Kontponbnas pabota Ne4 o teme 1




«IIpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKCHUID)

68 OmnpeneneHne MPOU3BOIHOM 1

69 Onpenenenre Mpou3BOAHON 1

70 Brruncienre npou3BOIHBIX 1

71 Bbruucnienre mpou3BoIHbIX 1

72 Brluncienne npon3BOIHBIX 1

73 Berurciienue mpou3BOAHBIX 1

74 Brrunciienre npon3BOIHBIX 1

75 VYpaBHeHHe KacaTelbHOM K TpaduKy QyHKIHH 1

76 VYpaBHEeHUE KacaTelnbHOHN K TpaduKy QyHKIUU 1

77 YpaBHeHHEe KacaTeabHOH K TpapuKy QyHKIIHN 1

78 VYpaBHeHHE KacaTelbHOM K TpaduKy (QyHKIHH 1

79 [IprmeHeHre mporu3BOAHOM IJIs1 UCCIEA0OBAHUS 1
GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI

30 [IprmeHeHre npOru3BOAHOM ISl UCCIEAOBAHUS 1
(GyHKIMIA HA MOHOTOHHOCTB U DKCTPEMYMBI

81 [IprmeHeHre Mpor3BOAHOM IJIs1 UCCIEA0OBAHUS 1
(GYHKIMI HA MOHOTOHHOCTH M 9KCTPEMYMBI

82 [IprmeHeHre nporu3BOAHOM ISl UCCIAEA0OBAHUS 1
(yHKIMIA HA MOHOTOHHOCTb U O9KCTPEMYMBI

33 IIpumeHeHne MpOU3BOJHON 111 UCCIIETOBAHMS 1
(GYHKIMI HA MOHOTOHHOCTH M 9KCTPEMYMBI

84 [IprmeHeHre mporu3BOAHOM ISl UCCIEA0BAHUS 1
(G yHKIMIA HA MOHOTOHHOCTb U OKCTPEMYMBI

85 [IpumeHeHre mpor3BOAHOM IJIs1 UCCIEAOBAHUS 1
(GYHKIMI HA MOHOTOHHOCTH M 9KCTPEMYMBI

86 [Moctpoenue rpapukoB 1




87

[Toctpoenue rpadukoB

88 [MToctpoenue rpadhuKkoB

89 [Moctpoenue rpapukoB

90 33.,[[3‘-11/1 Ha OTBICKAHWE HAWOOJBIINX U
HAUMCHBIIINX BCIINYUH

91 332[3‘11/1 Ha OTBICKAHUC HaI/I6OJ'II)HIPIX n
HAaMMCHBIIINX BCINYHUH

92 3amauy Ha OTBHICKAHWE HAUOOJBIINX U
HAUMCEHBIINX BEINYUH

93 33}13‘11/1 Ha OTBICKAHUC HaI/I6OJ'II)HII/IX n
HaAaMMCHbIIINX BCINYUH

94 3ajaun Ha OTHICKAHUE HAMOOJBIIMX U
HAaMMCHBbIIINX BCINYHNH

95 KoHTponbHas paboTa N25

96 [ToBTOpPEHUE

97 [ToBTOpPEHUE

98 [loBTOpPEHUE

99 [ToBTOpPEHUE

100 KoHTponbHas paboTa N26




101

[loBTOpPEHUE

102

[ToBTOPEHUE

Bcero

102







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1) Aunrebpa u nHawama anammza. 10-11 xmaccel. A.I'. Mopakosuy, I1.B.
CemeHoB, yueOHUK 111 oOmieoOpasoBat. yup. 9-¢ uza. M. : MHemo3uHa,
Mocksa 2019;

2) Anrebpa u Hayama ananmmza. 10-11 xmaccel. A.I'. Mopakosuy, I1.B.

CemeHOB, 3a1auHMK NI 001IeoOpa3oBat. yup. 9-e uza. M. : MHemo3uHa,
Mockaa 2019;

METOINYECKHUE MATEPHUAJIbBI UISA YYUTEJIA

1) Anre6pa m nHavanma anmamusa. 10-11 xmaccel. A.I'. Mopakosuu, I1.B.
CemeHoB, yueOHUK aiig  00meoOpazoBar. yup. 9-e uzn. M. : MHemo3uHa,
Mocksa 2019;

2) Anrebpa u Hauvanma ananmuza. 10-11 wmaccel. A.I'. Mopakosuu, I1.B.
CemeHOB, 3aauHUK 171 001Ieo0pa3oBat. yup. 9-e¢ uza. M. : MHemo3uHa,
Mocksa 2019;

3) Anekcanapona JI.A. AnreOpa u Hadana aHanu3a 3a 10 ki1
CamocrosTenbHble paboThl:  TTOcOOUE A 00111e00pa30BaTeIbHbBIX
yupexaeHuit (moa pea. Mopakosuua A.I'.-M.: Muemo3una. Mocksa 2008;

4) A.T. Mopaxosuy, E. E. Tynpunnckasi. Anrebpa u Havana ananusza. 10-11
KJIaCCBl.

5) EnuHbli rocy1apCTBEHHBIN 3K3aMEH: MAaTEMATHUKA: KOHTPOJIbHBIE
m3meputenbHbie Matepuansl: 2023.- M.IIpocBeuienue

6) ExenenenbHoe yueOHO-METOIMYECKOE IPHIIOKEHHE K TazeTe «llepBoe
ceHTa0ps» Maremaruka



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

LIOK (undppoBoit obpasoBaTenibHbI KOHTEHT): Yuun.py, AKnacc
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