


NNOACHUTEJIbBHAS 3AIINCKA

OBIIASI XAPAKTEPUCTUKA YUEBHOTI'O 6a3oBoro kypca "MATEMATHKA"

Pabouas mporpamma mo mpeamery "Maremaruka" 0a3oBbld Kypc s oOydwaromuxcst 11 kmaccos
pa3paboraHa Ha ocHoBe DeneparbHOr0 rocylapcTBEHHOrO 00pa30BaTENBHOTO CTAHAAPTa OCHOBHOTO
oOmiero o6OpazoBaHusi C Y4ETOM U COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUM, MPEABABISAEMBIX K
MaTeMaTHYECKOMY OOpa30BaHMIO, U TPAIUIMA POCCHICKOrO 00pa3oBaHMs, KOTOpPHIE OOECIIEUMBAIOT
OBJIaJICHUE KIFOYEBBIMU KOMIIETCHIIUSAMHU, COCTABIISIFOIIIMMU OCHOBY JJIsl HEIIPEPHIBHOTO 00pa3oBaHUs U
CaMOpPAa3BHUTHSA, & TAKXKE IEIOCTHOCTh OOLIEKYIbTYPHOTO, TUYHOCTHOTO M TO3HABATEILHOTO Pa3BUTHS
oOyuaromuxcs. B mporpamme yuteHsl ujen u nosnoxenuss KoHIenuuu pa3BUTHS MaTeMaTUYECKOTO
oOpasoBanus B Poccuiickoit @enepanuu. B snoxy mudposoii TpaHchopmannu Bcex chep ueroBeuecKoi
NESTEIbHOCTH  HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4eJOBeKOM 0e3  0a30Boii
MaTEMaTUYECKOM MOATOTOBKU. YK€ B IIKOJIE MAaTEMAaTHKa CIIYXKUT OIIOPHBIM IIPEIMETOM AJIsl U3yUEHUS
CMEXHBIX JIUCHUUIUIMH, a IOCJIE IIKOJbl peallbHOM HEOOXOJUMOCTHIO CTAaHOBUTCS HEMpPEPHIBHOE
oOpa3oBaHue, YTO TpeOYET MOTHOIEHHONW 0a30BOM 00IIe00pa30BaTEIFHON MMOATOTOBKH, B TOM YHCIIE H
MaTeMaTHYeCKOM.

[IpakTuueckas TOJE3HOCTb MaTeMaTUKH OOYyCJIOBJIEHA TEM, 4YTO €€ NPEeIMETOM SIBIISIFOTCS
dbyHIaMeHTalbHbIE CTPYKTYpbl HAIIero MUpa: MPOCTPAHCTBEHHbIE (OPMBI U  KOJIWYECTBEHHBIE
OTHOLIEHUSI OT IMPOCTEHIINX, YCBAUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXKHBIX,
HEOOXOIUMBIX JJI PA3BUTHUS HAYUHBIX U MPUKIAIHBIX UeH. be3 KOHKpeTHhIX MaTeMaTUYECKUX 3HAHUN
3aTpyJHEHO TOHUMAaHKE PUHIUIIOB YCTPOMCTBA U UCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKU, BOCIIPUITHE
U MHTEpOpeTanusi pa3sHOOOpa3HOM COLMATBHOM, SKOHOMUYECKOW, MOJIUTHYECKON uHpopManuu,
Mano3((peKkTrBHA TOBCEIHEBHAS IMPAKTHUYECKas NESTEIbHOCTh. KaXIoMy YelloBeKy B CBOCH KU3HHU
MPUXOJIUTCS BHIMOIHATH PACUETHI U COCTABIIATH AITOPUTMBI, HAXOUTH U IPUMEHITH (OPMYJIbI, BIAICTh
NPaKTUYECKUMU TNPHUEMAaMU T'€OMETPHYECKUX HW3MEPEHUH U MOCTPOSHHH, YUTaTh HH(OpPMAIHIO,
IPEJICTABICHHYIO B BHJAE TaONUI], quarpamMm U TpaduKoB, KUTh B YCJIOBUSAX HEOMPEICIEHHOCTH U
NOHMMATbh BEPOSTHOCTHBIN XapaKkTep CIydalHbIX COOBITHIA.

OnHOBpEMEHHO C pacuIMpeHueM cpep MPUMEHEHHs MaTeMaTHKU B COBPEMEHHOM OOIEeCTBEe BCE
0ojee BaKHBIM CTAHOBHUTCS MaTEeMaTMYECKUN CTUJIb MBIIUICHUS], MPOSBISIIOIINNICA B ONpPEAeEHHBIX
YMCTBEHHBIX HaBbIKax. B mponecce n3ydeHus MaTeMaTHKU B apceHall IPUEMOB M METOJOB MBIIICHUS
YyeJIoBEKa €CTECTBEHHBIM 00pa30M BKJIHOYAIOTCS MHIAYKIMS U IEAYKIHs, 00001eHne U KOHKpPETU3allus,
aHallM3 M CHHTe3, KiacCUpUKAIMs W cUcTeMaTu3alus, adcTparupoBaHue M aHajgorus. OObEeKTbI
MaTeMaTUYECKUX YMO3AKIIOUEHUH, TpaBUila X KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX
IOCTPOCHUH, CIOCOOCTBYIOT BBIpAaOOTKE YyMEHHs (OPMYIMPOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh
CYXKJCHMSI, TEM CaMbIM pa3BHBAIOT JIOTUYECKOE MBIIUIEHHE. Benymiast poias NpuHaaIeKUT MaTeMaTHKe
U B (OPMUPOBAHUY AJITOPUTMHUYECKONH KOMIIOHEHTHI MBILIJICHHUS U BOCIIUTAHUM YMEHUH efiCTBOBATH 110
3a/laHHBIM aJTOpUTMaM, COBEpPUICHCTBOBATH W3BECTHbIE M KOHCTPYyHpOBaThb HOBbIE. B mporecce
peleHns 3a7ady — OCHOBOHM yueOHOH JesTeIbHOCTH Ha ypOKax MaTeMaTHKU — Pa3BUBAIOTCS TaKkkKe
TBOpYECKasi U MPUKJIAHAS] CTOPOHBI MBIIIIJICHUSI.

OOyueHne maremMaTuke Ja€T BO3MOXKHOCTb pa3BUBAaTh Y OOy4aroIIMXCs TOUHYIO, PAllMOHAIBHYIO U
MH(OPMATUBHYIO peYb, yMEHUE OTOUpaTh HauOoJjiee TMOIXOISIINE S3BIKOBBIE, CHMBOJIHYECKUE,
rpaduvecKre CpeiCcTBa IS BBIPAKEHUS CYKACHUN U HATJISAHOTO UX MPEICTABICHMS.

HeoOxonuMbIM KOMIIOHEHTOM oOOmIel KyJabTyphl B COBPEMEHHOM TOJKOBAaHUM SBISIETCS o0O1Iee
3HAKOMCTBO C METOJaMH IIO3HAHUS JEHCTBUTEIBHOCTH, NPEJCTABICHUE O IpPEAMETEe M METOoJax
MaTeMaTUKH, UX OTIIMYUN OT METOJIOB JPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTAX
OpUMEHEHUs MAaTeMaTHUKW JJIs pEeLIeHHs Hay4YHbIX UM TPUKIAIHBIX 337ad. TakuM oOpazom,
MaTeMaTH4ecKoe 00pa30BaHHE BHOCUT CBOM BKJIaJ B pOpMHUpPOBaHUE OOIIEH KyJIbTyphl UeJIOBEKa.

M3yueHne MaTeMaTHKH TaKXe CHOCOOCTBYET 3CTETHUECKOMY BOCIHTAHMIO YEIOBEKa, MOHUMAaHHUIO
KpacoThl U U3SIIECTBa MaTEMAaTHUYECKUX PACCYKIEHUHN, BOCIIPUSATHIO TEOMETPUUYECKUX POPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "MATEMATHUKA"



Marematuka Ha 0a30BOM YpOBHE CPEIHETO OOIIEro 0oOpa3oBaHHS SIBISETCS OJHUM U3 OMOPHBIX
KypcoB: OHa OOECHeuyMBaeT W3YyYE€HHE JPYTUX TUCLHUIUIMH, KaK €CTeCTBEHHOHAyYHOTO, TaK U
ryMaHUTapHOro 1ukIoB. E€ ocBoeHne HEOOX0IUMO 11 IPOAOIIKEHHsI 00pa30BaHMs U B IOBCEIHEBHOM
KHU3HH, (OPMHUPOBaHUSA Yy OOy4aromUXCS KYJIbTYpBl, CaMOCTOSTEIbHOCTH, HWHHUIMATUBHOCTH,
CIIOCOOHOCTH K YCIEIIHOM conuanu3anuu B 00LIecTBe; oOecredyeHue OO0yJarolUMCsl PpPaBHBIX
BO3MOXHOCTEH JJIs1 WX TOCIEAYIOUIero MpoQecCHOHAIBLHOr0 00pa3oBaHMi M NPOQPECCHOHATHHON
NEeSITEeIbHOCTH, B TOM 4YHCIE C y4€TOM peallbHbIX INOTpeOHOCTEeH pblHKAa Tpyna. Pasurue y
00y4aromuXxcst HAyYHBIX MPEACTABICHUIN O MIPOUCXOKICHUN U CYITHOCTH ajreOpandeckux adCcTpakuui,
crioco0e OTpa)KeHHs MaTeMaTHYeCKOM HayKOM SIBIEHUH U NPOLECCOB B IPUPOJE U OOLIECTBE, POJIU
MaTeMaTHYECKOTr0 MOJCIMPOBAHMS B HAYYHOM MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHHIO
Hay4YHOTO MHPOBO33PEHHUS U KauecTB MBILIUICHHUS, HEOOXOOUMBIX MJs aJanTallid B COBPEMEHHOM
gpoBoM obmiecTBe. V3yueHne MaTeMaTuKU €CTECTBEHHBIM 00pa3oM 00eCrieunBaeT pa3BUTHE YMEHUS
Ha0Jr01aTh, CPABHUBATh, HAXOUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTUUHOCTH MBILUIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JICHCTBHSI M BBIBOJBL, (HOPMYITUpPOBATh YTBEPXKICHUS.
OcBoeHne Kypca MaTeMaTHKU OOeclie4MBaeT pa3BUTUE JIOTUYECKOTO MBIIUIEHUS O0YYarolUXCs: OHU
UCIOJB3YIOT JI€AyKTHBHBIE U MHJIYKTHUBHBIE pACCYXJEHUS, O0000IIEHHEe M KOHKPETU3aLUIO,
abctparupoBaHue u aHajgoruto. OOyueHMe MaTeMaTUKe MpearojaraeT 3HAUYUTENIbHBIA 00BEM
CaMOCTOSITENIbHOM ~ JIESATENbHOCTH  OOy4aroUuMxcs, I[OITOMY CaMOCTOATEIbHOE pelleHHe 3ajad
€CTECTBEHHBIM 00pa3oM SIBIISITCS peanu3alueil 1eTeIbHOCTHOTO IPUHIUIA 00yUeHHUSL.

M3yuenne mareMaTHKH B CTaplied MIKoje Ha 0a30BOM YpOBHE HampaBieHO Ha (OpMHUpOBaHUE
npecTaBiIeHui 00 uIesX M METoJax MaTeMaTHKH; O MaTeMaTHKe KaK YHMBEPCAJIbHOM S3bIKE HayKH,
CPEJCTBE MOJICIMPOBAHUS SBJICHUH U MPOLIECCOB; OBJIAIEHUE YCTHBIM U MUCbMEHHBIM MaTeMaTUYECKUM
A3bIKOM, MaT€MaTHMYECKUMM 3HAaHUSAMHM U YMEHHUSAMH, HEOOXOAMMBIMU ISl W3YYEHUS ILIKOJBHBIX
€CTECTBEHHO - Hay4yHbIX AUCLUMIUIMH, s HIPOAODKEHHS O0Opa3oBaHUS U OCBOEHMSI H30paHHOM
CHELMATbHOCTH Ha COBPEMEHHOM YpPOBHE; pa3BUTHE JIOTMUECKOTO MBILIUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaXEHUS, Pa3BUTHE MAaTEMAaTUYECKOTO MBINUICHUS W MHTYWLUH, TBOPYECKUX CIIOCOOHOCTEH Ha
YPOBHE, HEOOXOAMMOM JUIsl MPOJOJDKEHUs OOpa3oBaHUS U AJIS CaMOCTOSTENIHOW JEATEIbHOCTU B
00JIaCTH MaTEMAaTUKH U €€ TPUIIOKEHUH B Oyaymiei mpodecCHOHATbHON AeATeIbHOCTH.

B crpykType mnporpammel ydeOHOro kypca «MaremaTHka» B cpelHeM o0meM o0pa3oBaHUH
OCHOBHOE MECTO 3aHHMAIOT coepiaTenbHo-MeTomndeckue aunun: JEVMCTBUTEJIBHBIE UNCIIA;
Axcuomel crepeomerpun U ux ciaenctsusi, YMCJIOBBIE ®YHKINWH, IlapannensHOCTh NpSAMBIX U
miockoctet, [lepnennuxynsapaocts npsmbix U wiockocter, TPUTOHOMETPUUYECKUE ®YHKIINUN,
TPUT'OHOMETPUYECKUE YPABHEHUA 154 HEPABEHCTBA, MHororpaHHHKH,
IIPEOBPA3OBAHUE TPUTOHOMETPUUYECKUX BBIPAXKEHU, ITPOU3BOHAS, Bektops! B
npoctpaHcTBe.  Kaxnaas U3 3THX cofepKaTeJIbHO-METOAUUYECKUX JTMHUM Pa3BUBAETCS HA MPOTSHKEHUN
JBYX JIET U3Y4YEHUs Kypca, €CTECTBEHHBIM 00pa3oM IEperuieTasich U B3aUMOJEUCTBYS C IPYTMMH €ro
AUHUAMU. B Xoze u3ydeHus Kkypca oOydarolmMMes IPUXOAUTCS JIOTHYECKH PacCyXk/1aTh, UCIOIb30BATh
TEOPETUKO-MHOXKECTBEHHBIN 3bIK. TakuM 00pa3oM, MOXHO YTBEpXkAaTb, YTO COJAEP’KATEIbHON H
CTPYKTYPHOM OCOOEHHOCTBIO YIiyOJieHHOro Kypca «MaTeMaTuka» SIBISIETCS €ro MHTErpUpOBaHHBIHM
Xapakrep.

Copepxanne nuHUM «Yucaa W BBIYMCIEHUS» CIYKAT OCHOBOM JJIsl JANBHEHIIET0 H3y4YeHUS
MaTeMaTUKH, CHOCOOCTBYET DPAa3BUTHIO Y OOYYArOMIMXCS JIOTUYECKOTO MBIIUIEHUS, (HOpMHPOBAHHUIO
YMEHUS MOJIb30BATHCS AJITOPUTMAMHU, a TaKkKe NMPHOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIsL TOBCEITHEBHOM KU3HU. Pa3BuTHE MOHATHS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C palliOHATbHBIMU
U UPPALMOHATIBHBIMU YHUCIAaMH, (OPMHUPOBAHUEM TPEACTABICHUH O JCHCTBUTENBHOM YHCIE.
3aBeplIeHre OCBOCHUS YMCIIOBOM TMHIUHM OTHECEHO K CTapUIeMy 3BeHY O0IIero 00pa3oBaHusl.

Conepxanue JBYX ainreOpamveckux JHMHUN — «AnreOpandeckue BBIPAKCHHUS» U «YpaBHEHUS H
HEPAaBEHCTBa» CMOCOOCTBYeT (OpMHpOBaHUIO Yy OOY4YalOIIMXCS MaTeMaTH4YecKoro armapara,
HE00XO0IMMOTO JUIs pelIeHus 3a7jad MaTeMaTHKU, CMEKHBIX MPEAMETOB M MPAaKTUKO-OPHUEHTHPOBAHHBIX
3ana4. B ocHOBHOI mIkosie y4eOHBIN MaTepuan TpYIIUPYETCs BOKPYT pallMOHAIbHBIX BBIPAKEHUH.
Anrebpa JEeMOHCTpPUpPYET 3HAaUEHHWE MAaTeMaTHKM KakK s3blKa JJIs1 THOCTPOCHUS MaTeMaTH4YEeCKHUX
MoJIeJIeH, OMICaHUs ITPOLIECCOB U ABJIEHUH peaibHOro Mupa. B 3amaun o6ydyenus anreOpe BXOAST Takke
JanpHeiee pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAUMOro, B YAaCTHOCTH, JUI OCBOCHHS



Kypca WH(GOPMATHKH, W OBJIAJACHHEC HAaBBIKAMU JEAYKTHBHBIX paccyxiaeHuid. IIpeoOpasoBanue
CHUMBOJIBHBIX ()OPM BHOCHUT CBOH crenm(uuecKuil BKIaa B pa3BUTHE BOOOpaKeHUs, COCOOHOCTEH K
MaTeMaTH4EeCKOMY TBOPUYECTBY.

Conepxanue (HyHKIMOHAIBHO-TPAQUUECKON JTMHUYU HAIEJICHO Ha IMOJyYeHHE MIKOJIbHUKAMU 3HAHUN
0 (QYHKIMAX KaKk BaKHEHIIEH MaTeMaTHYeCKOM MOJAENM JUIi ONHMCAaHWS W HCCIEeNOBaHUS Pa3HO
00pa3HBIX MPOLECCOB U SIBJICHUHN B Mpupojae u obmecTse. M3ydeHue 3Toro Marepuana cnocoOCTBYET
Pa3BUTHIO y OOY4YaIOIIMXCS YMEHHUS HCIOJNb30BaTh pA3JIMYHBIC BHIPA3UTENbHBIE CPEICTBA S3bIKA
MaTeMaTHKH — CJIIOBECHBIE, CHMBOJHMYECKHE, TpauuecKkue, BHOCUT BKJIaA B (OPMHpPOBAHUE
IPE/ICTaBICHNIN O POJIM MaTEMAaTUKHU B Pa3BUTUH UBIIM3ALUHI U KYIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo y4yeOHoMmy muiany B 11 kimaccax m3ywaercst yueOHBIH Kypc «Maremaruka» Ha 0a30BOM
YpOBHE, KOTOPBIA BKJIIOYAET M3y4YEHUE NMPEAMETOB «Airedpa M Haudaja aHanuzay, «l'eomerpusi». B
COOTBETCTBUHU C 3THUM COCTaBJICHO TEMATHYECKOE IUIAHWPOBAHHME: HA W3YYCHHE aireOpbl M Haval
MaTeMaTuyeckoro ananusza B 11 kimaccax 6a30BOro ypoBHSI OTBOAMTCS IO 2 y4eOHBIX 4yaca B HEEIIO,
Ha M3y4YEHHUE T€OMETPHUU 10 2 Yy4eOHBIX Yaca B HeAeN0. TemMaTuiyeckoe MIaHUPOBAHUE COCTABICHO Ha
136 yaca B rox B 11 kiacce.

COJEPKXAHUE YYEBHOI'O KYPCA "MATEMATHKA 11 KJIACC"

AJITEBPA (68 yacoB)
OYHKIMHN

Oynaknuu. OO6nacTe omnpeneneHuss U MHOXKECTBO 3HaueHudd. ['padux Qynkmuu. I[loctpoenue
rpadukoB (QYHKIUH, 3aJaHHBIX pa3aMuHbIMU crocobamu. CBoiicTBa (QYHKUUH: MOHOTOHHOCTB,
YETHOCTh M HEYETHOCTh, MEPUOJUYHOCTh, OTPAaHUYEHHOCTh. [IpOMEXyTKH BO3pacTaHusi U YOBIBaHHUS,
HauOoJpIlIee U HaUMEHbILEE 3HAUEHUs, TOUKU HKCTpeMyMa (JIOKAJbHOTO MakCUMyMa M MHUHUMYMA).
Boinyknocts gynkiuu. I'paduyeckas untepnperanus. [IpuMeps! (yHKIMOHAIBHBIX 3aBUCUMOCTEN B
peanbHbIX Mpoueccax U siBiaeHusax. CroxHas QyHkius (koMnosunms QyHkuuil). BzaumMHo obpaTHble
byakuun. OO6macth ompeaeneHuss U 00JacTh 3HauYeHW oOpatHoM ¢yHkuuu. ['padux oOpaTHOI
¢ynkunu. Haxoxnenune ¢yHkiuu, oOpaTHOil gaHHOW. BepTHukanbHble U TOPU3OHTAIbHBIE ACHMOTOTHI
rpaduxoB. ['paduku npoOHO-nMHENHBIX (yHKUIUNA. OOpaTHbBIE TPUTOHOMETPUYECKHE (DYHKIHUH, UX
CBOWCTBA U IpadyKu.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

[TonsiTue o HenpepbIBHOCTH GyHKINK. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX QyHKUUAX. [ToHATHE
o mpenene (yukiuu B Touke. [loBenenue ¢yHKUM Ha OeckoHedHOCTH. AcumnTOoThl. [loHsATHE O
npou3BoHONW (QyHKIUU. [Ipon3BOIHBIE CyMMBI, Pa3HOCTH, NMPOU3BEACHHUS M 4YacTHOro. I[IponsBoaHbIe
OCHOBHBIX  3yieMeHTapHbIX (yHKuui. IlpousBoanas cioxHoW  ¢GyHKiuu. Duznueckud U
TreOMETPUYECKUI CMBICI POU3BOJHOM. Y paBHEHUE KacaTelbHOU K rpaduKy QyHKIHH.

Bropas npousBogHas u ee pusudeckuii cmpicia. [IpousBonnas oOpatHoit Gpynkuuu. [Ipumenenue
IIPOM3BOIHON K UCCIIEOBAaHUIO (YHKIMN M MOCTPOEHUIO rpadukoB. Mcrnonp30BaHie MPOU3BOIHBIX TPH
pelIeHUH YpaBHEHUH M HEPAaBEHCTB, TEKCTOBBIX, (PM3MUECKUX U T€OMETPUYECKHX 3a/lad, HaXO0XKJIEHUU
HauOONBIINX W HaMMEHbIIUX 3Ha4deHuH. [IpuMepbl HMCIONB30BaHMS MPOM3BOMHOW IS HAXOXKICHUS
HAWIy4Ilero pelieHusi B NPUKIAAHBIX 3adadax. HaxokaeHue ckopocTu sl mpolecca, 3aJaHHOTO
bopmynoit unm rpadukom.

[TepBooOpasnbie smeMeHTapHbIX (yHKIui. [IpaBuia Beaucinenus mnepBooOpasHbIx. [lmomrans
KpuBOJHHEHHON Tpameuuu. Ilonste o6 ompenenenHom uHTerpaine. @opmyna Herorona-JleitOnuma.
[Tpumepsl MpUMeHEeHHs UHTEerpaia B (pU3UKE U T€OMETPHUH.

YPABHEHUSA U HEPABEHCTBA



PaBHOCHMIIBHOCTh ypaBHEHUH, HEPaBEHCTB, CHUCTEM. PellleHMe CUCTeM YpaBHEHUW C JAByMS
HEU3BECTHbIMU. PellleHHe CUCTEM HEpaBEHCTB C OJHOM IepeMEHHOM. JloKa3aTeinbCTBa HEPABEHCTB.
HepaBeHCTBO 0 cpeHEM apu(pMETHYECKOM U CPEAHEM I'€OMETPUUYECKOM JBYX uucell. Mcnonb3oBanue
CBOWCTB M rpadukoB (GYHKUMHA TNpPU pEIICHUH YpaBHEHHH W HEpaBEeHCTB. METOA HHTEpPBaJOB.
N300pakeHre Ha KOOPAMHATHOHN IUIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH M HEPaBEHCTB C JBYMs
NEPEMEHHBIMU M UX cUCTeM. OCHOBHBIE IPUEMBI PELIEHUS CUCTEM YpPAaBHEHUM: I10ACTAHOBKA,
asireOpanyecKkoe CIO0XKEHHE, BBEJICHHE HOBBIX NEepeMEHHbIX. I[IpMMeHeHue MaTeMaTH4eCKUX METOA0B
JUIS PEUICHUs] COACPIKATENbHBIX 33Ja4 M3 Pa3IMYHbIX 00]acTeil HAayKW W MpakTUKU. MHTeprperarus
pe3yJbTaTa, y4eT PeabHbIX OTPaHUYEHUH.

3JEMEHTBI KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU BEPOSITHOCTEHA
DneMeHTapHbIe U CIIOKHBIE COOBITHS. PaccMoTpeHne ciydaeB M BEpOSTHOCTH CYMMBI HECOBMECTHBIX COOBITHH,
BEPOSITHOCTh  MPOTHBOITOJIOKHOTO COOBITHA. IloHATHE O HE3aBUCHMOCTH COOBITHH. BeposTHOCTh U
CTAaTUCTUYCCKAaA 4aCTOTa HACTYIIJICHHUA coOnITHs. Pemienne MPAKTUYCCKHUX 3aa4 C IPUMCHCHHUEM BCPOATHOCTHBIX
METOJIOB.

I'EOMETPUAI (68 1uacos)

BexTopbl B nmpocTtpancTBe. MeTo] KOOPAMHAT B mpocTpaHcTBe. Bekropsl. Monynb BekTopa.
PaBenctBo BekTOpOB. Ci10KEHNE BEKTOPOB U YMHO)KEHHE BEKTOpa Ha unciio. KoMiiaHapHble BEKTOPBI.
PaznoxxeHne mno TpeM HEKOMIUIAHApHBIM BeKTOpaM. JlekapTOBbI KOOpJIMHAThl B MPOCTPAHCTBE.
Koopaunarsl Bektopa. @opMyisia pacCTOSHUSA MEXAY [BYMS TOUKaMHU. YTOJ MEXIY BEKTOPaMHU.
CkansipHoe mpou3BeicHne BeKTOpoB. DopMyria pacCTOSHUS OT TOYKH J0 TUNIOCKOCTH. Y paBHEHHE CEpHI
Y TUIOCKOCTH.

JBukenust. IloHstue o cuMMeTpuM B HIPOCTPAHCTBE (LIEHTpaJibHAs, OCEBas, 3€pKaJIbHAsd,
napauiensHelii nepeHoc). CedeHuss MHororpaHHukoB. [loctpoenue ceuenuid. OceBble CeueHHs U
CEYEHUs NapauIeIbHbIE OCHOBAHUIO.

Tesia 1 noBepxHocTH BpameHusi. [{unuuap n konyc. YcedeHHbI KoHyc. OCHOBaHME, BBICOTA,
OOKOBas TOBEPXHOCTh, oOOpa3ymolas, pa3BepTka. (OceBble CEUEHHS] W CEUYEHMs] NapaulesbHbIC
ocHoBaHHIO. DopMynbl IUIOMAAM HOBEpXHOCTEH LmuHApa U KoHyca. lllap u cdepa, ux cedeHus.
Onnunc, runepOona, mapaboiia kak cedeHus KoHyca. KacarenbHas tuiockocth K cdepe. Cdepa,
BIIMCAaHHAas B MHOTOTPAaHHUK, cdepa, ONUCaHHas OKOJI0O MHOrorpaHHuka. Lunuuapuyeckue u
KOHUYECKHE MTOBEPXHOCTH.

O0bemMbl Te1 U IUIOIIAAM MX NMoBepxHocTel. [TonaTue 06 o6beme Tena. OTHOLIEHHE 00BEMOB
no00HbIX Ten. dopmynsl oObeMa KyOa, mapamienenunena, npusmsl, uiMHapa. @opmynbl o0bema
nupamubl 1 Konyca. @opmyiiel 00beMa mapa u 1miomaam chepsl.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoenne yuebOHoro mpenmera «Martematuka 10-11» pomkHO obecrmeunBaTh AOCTHXKEHHE Ha
0a30BOM YpOBHE CpeaHero oOmiero o0pa3oBaHUs CIAEAYIOIIMX JMYHOCTHBIX, METANpPEeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHs MporpamMmbl ydeOHoro mpeamera «MaremaTtuka» 10 kiacc
XapaKTepU3yIOTCS:

IIarproTnyeckoe BoCIMTaHHUE:

MPOSIBIEGHUEM MHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCUHCKONM MaTeMaTHKH, LEHHOCTHBIM
OTHOLIEHHEM K JIOCTHIKEHUSAM POCCUICKHX MAaTEMaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJBI, K
UCIIOJIb30BAaHUIO ATHX JOCTHKEHUI B IPYTUX HayKax W MPUKIAJHBIX chepax.

I'paxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00S3aHHOCTEN rpaskJaHIHA U Peaiu3allii €ro Mpas, IPeCTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (YHKIMOHMPOBAHUS  PA3IUYHBIX CTPYKTYp, SBICHHH, MpoOLETyp
rpa)XAaHCKOro o01IecTBa (BBIOOPHI, OMPOCHI U TIp.); TOTOBHOCTBIO K OOCYXJACHUIO STHUECKUX MPOOIIEM,
CBS3aHHBIX C NPAKTUYECKUM INPUMEHEHHEM JOCTH)KEHMH HAyKH, OCO3HAHUEM Ba)KHOCTH MOPAJIBHO-
STUYECKHUX MPUHLIUIIOB B I€ATEIbHOCTU YYEHOTO.



TpynoBoe BocnuTanue:

YCTAaHOBKOM HAa AaKTUBHOE YYacTHE€ B pEIICHUH MPAKTHUECKUX 3ajad MaTeMaTHYeCKOM
HalpaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MaTeMaTH4EeCKOro 0Opa30BaHUsS Ha MPOTSHKEHUU BCEH KU3HU
JUTSI YCTICTITHOM MPOQeCCHOHATBHON ACSITEIFHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUN;

OCO3HaHHBIM BHIOOPOM M MOCTPOEHUEM HHAMBHUIYAIbHOH TPAeKTOpUU OOpa30BaHUSA U JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHHE!

CIOCOOHOCTBIO K 3MOIMOHAIBHOMY M OSCTETHYECKOMY BOCIPHUSATHIO MAaTEeMAaTHYECKUX OOBEKTOB,
3ajiay, pelieHNH, pacCy AeHUH; YMEHHUIO BUJIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI'0 O3HAHUS:

OpHEHTAlel B JESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBIECHUI 00 OCHOBHBIX
3aKOHOMCPHOCTAX pPa3BUTUA YCJIOBCKA, MMPHUPOABLI U O6IJ.I€CTBa, IMOHMMaHHUEM MaTeMaTHYeCKOM HAayKHn
Kak c¢epbl 4YeIOBEUECKOW MAEATENbHOCTH, JTaloB €€ pa3BUTUA M 3HAYMMOCTH JJI Pa3BUTHUS
LUBHIN3AIINH,

OBJIa/ICHUEM S3BIKOM MAaTEMAaTUKU U MaTEMAaTUYECKON KyJIbTYPOH Kak CpeicTBOM MO3HAHUS MUPa;

OBJIAJICHUEM HpOCTGfIIHHMPI HaBbIKaMH PICCJIGI{OBB,TCJII)CKOI;'I JACATCIIBHOCTH.

dusnyeckoe BocnUTaHue, (opMUpPOBaHHEe KYJBTYPbl 310pPOBbS H 3MOLHOHAJBLHOIO
Os1aronosyqus:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYeCKue 3HaHHWA B MHTEpecax CBOErO 370pOBbs, BEICHHS
3I0pOBOTO 00pa3a JKWM3HU (370pOBOE TNHTaHWE, COATAaHCUPOBAHHBIM PEXUM 3aHITHUH M OTIBIXA,
peryisipHas pu3ndeckas akTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pediiekcry, TPU3HAHKEM CBOETO MTpaBa Ha OMIMOKY U TaKOTO XKe TpaBa
JPyroro 4ejaoBeKa.

JIKOJOrHYeCKoe BOCIIUTAHNE:

OpHEHTalel Ha MPUMEHEHHE MaTeMaTUYeCKIX 3HaHUH AJIs pelleHus 3a/1a4 B 00JIaCTH COXPaHHOCTH
Oprn(anmeﬁ Cpcabl, IUIAHUPOBAHUA TIOCTYIIKOB W OLCHKHW MHX BO3MOXHBIX HOCJI@I[CTBI/Iﬁ JJIsA
OKpY’Karollel cpebl;

OCO3HAHHMEM TJI00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIEM H ITyTEH UX peIIeHus.

JInyHOCTHBIE pe3yJbTaThl, 0O0ecleYHBAIOLINE ANANTALMIO 00y4arolerocsi K M3MeHAIOUMCH
YCJIOBUSIM COIMATBLHOM U NPUPOIHOIi cpeabl:

. TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBUSIX HEOIPEIENEHHOCTH, MOBBIICHUIO YPOBHS CBOEH

KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO0 JeATeNbHOCTh, B TOM 4YMCJIE€ YMEHHUE YUUTBCS Yy APYTUX

Joei, mpuoOpeTaTh B COBMECTHOM /1€ATE€IbHOCTH HOBBIE 3HAHMSI, HABBIKA U KOMIIETEHIIUHN U3 ONbITa
APYTHX,

. HEO0OXOIUMOCThIO B ()OPMUPOBAHMU HOBBIX 3HAHUH, B TOM u4Hcle (HOPMYJIHPOBATh HJIEH,
MOHATHSI, TUIOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM 4YHCIIE paHee HE HU3BECTHBIX, OCO3HaBaTh
Ne(PUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PA3BUTHE;

. CHOCOOHOCTBIO K KPEaTHMBHOMY MBIIUIEHUIO, HHUIIMATUBE, HAXOAYMBOCTH, (OPMYJIHUPOBaTh U
OLICHUBATb PUCKHU U MTOCJIEICTBU, IPUHUMATh CAMOCTOSATEIbHOE PELICHUE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeIMeTHbIE pPe3yJIbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOro mpeamera «MaremaTHKa
XapaKTEePU3YIOTCS OBJIAJICHUEM VHUBEPCAIbHLIMU HO3ZHABAM ETbHBIMU OCUCMBUSIMU,
VHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OClICBUAMU U VHUBEPCANbHbIMU — Pe2yIAMUBHBIMU
oeticmeusmu
1) Vhusepcanvhvle noznasamenvhwie oelicmeus obecneuusaiom gopmuposarue 0az06bix
KOZHUMUBHBIX NPOYEcco8 00yHarwuxcs (0CeoeHue Memoo08 HNO3HAHUS OKPYICAOWe20 Mupd;
npUMeHeHUe 102UYeCKUX, UCCTIe008aAMeNbCKUX Onepayull, ymeHuu pabomams ¢ uHgopmayuetr).
Ba3zoBble uccie1oBaTe/bCcKue JIeHCTBUS:

e YMEGHHUS BHJETh NMPUIOKCHHUS MOJYYCHHBIX MAaTEMATHYCCKUX 3HAHWUN JUIS OMUCAHUS M PEIICHUS
npo0JIeM B APYruX AUCHUIUINHAX, B OKPYXKAIOIIEH JKU3HU;



e B (OPMUPOBAHMHU HHTEIUICKTYaJIbHON KYJIBTYpPBI, BBIPAXKAIOMIEMCS! B Pa3BUTHUH aOCTPAaKTHOTO U
KPUTUYECKOTO MBIIIJICHUS, YMEHHHM pPaclo3HaBaTh JIOTMYECKH HEKOPPEKTHbIE BbICKa3bIBaHUS,
OTJIMYATh TUNOTE3y OT (aKTa, MPUMEHITh MHAYKTHBHBIC M JEIYKTHBHBIE CIIOCOOBI PacCyXKICHUH,
CIOCOOHOCTH SICHO, TOYHO M TPAMOTHO (POPMYJIMPOBATH U APTYMEHTHPOBAHHO M3JIaraTh CBOU MBICIIH
B YCTHOW M MMCHbMEHHOH peyr, KOPPEKTHOCTH B OOILICHUH;

e B (hopMupoBaHUH WHPOPMALMOHHOMN KYJIbTYPhI, BEIPAKAIOIIEMCSI B YMEHUH OCYIIECTBIIATH MOUCK,
oTOOp, aHaNM3, CHCTEeMaTH3alUI0 W KIacCUPHUKANWI0 HH(POPMAIUMH, HCIOJIB30BaTh pa3IndHbIC
UCTOYHUKY UH(POPMALIUH [T PEIICHUS y4eOHBIX MpoOIeM;

e B (OPMHPOBAHMM YMEHHs BHICTH pPa3IUYHBbIC CTPATETHH pEIICHHWsS 3ajgad, IUIAaHWPOBaTh MU
OCYILECTBIISITH JIEATEILHOCTh, HAPABJICHHYIO Ha UX PELICHHE, IPOBEPSTH U OIICHUBATH PE3YJIbTATHI
JeATEIILHOCTH, COOTHOCS MX C ITOCTaBJICHHBIMU IETSIMUA U JINYHBIM JKU3HEHHBIM OITBITOM, a TakK kK€
NyOJIMYHO MPEJICTABIIATE €€ PE3YIbTATHL;

. UCIIONIb30BAaTh BONPOCHI KaK MCCIICAIOBATENBCKUI HWHCTPYMEHT IO3HaHUS; (HOpMYIUpOBATh

BOIIPOCHI, (DPUKCHPYIOLIME HPOTHBOpPEUYHE, MPOOJIeMy, CaMOCTOSTEIBHO YCTaHABIMBATh HCKOMOE U
naHHoe, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UIIHIO, MHECHHE;

. HPOBOJIUTH 110 CAMOCTOSITEIILHO COCTABJICHHOMY ILJIaHY HECIIOXHBIH IKCIECPUMEHT, HEOOJIBIIOEe
UCCIIEZIOBAaHNE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBeKTa, 3aBHCHMOCTEN
00BEKTOB MEXKIY COOOM;

. IPOrHO3MPOBATh BO3MOYKHOE PA3BHTHE IPOLECCA, & TAKKE BBIIBHUIATh HPEIIOIOKECHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

PatGora ¢ undopmanmeii:
. YMETb IPUHUMATh PEIICHHUE B YCIOBUIX HEMOJHON U N30BITOYHON MHPOpMALIIH;
. BBIOHpATh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIIHIO PA3IMUHBIX

BUJIOB U ()OPM IIPECTABICHMUS;

. BBIOMpaTh (opMy TMpeacTaBieHHss HHOOPMAMK H WIUTIOCTPUPOBATH pEIIaeMble 3aJauu
CXeMaMH, AHarpaMMaMu, HHOHM rpadukoil 1 MX KOMOMHAIUAMHU;

. OLICHMBAaTh HAJIEKHOCTh HHGOPMALlMU MO KPUTEPHUSM, MPEUIOKEHHBIM YUHUTEIEM WU
c(OpMYyJINPOBAHHBIM CAMOCTOSATEIBHO.

2) VHueepcanvhvle KOMMYHUKAMUGHbLE OelicmEus. 00eCne usaom cHopMUpoSaHHOCMb COYUATbHBIX
HABIKO8 00YUAIOUWUXCAL.
O0uienue:

o BOCHpI/IHI/IMaTI) nu q)OpMYJ'II/II)OBaTB CY)KIIGHI/IH B COOTBCTCTBUU C YCJ'IOBI/H[MI/I U UcjisiMu O6HI€HI/I$[;

SAICHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX W IMHCbMCHHBIX TCKCTaX, JaBaTb
MOSICHEHHUS 110 X0y PEUIEHUs 3a/1a4i, KOMMEHTHUPOBATh MOJIYYeHHBIA PE3YNIbTAT;

. B Xxole OOCYXKIeHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOIEeMBbl,
pemiaemMoil 3ajauyu, BBICKA3bIBaTh WJEH, HAIEJICHHbIE HA IOUCK PEIICHMs; CONOCTAaBISATh CBOU
CYXKICHHUSI C CYKIEHUSMHU JAPYTrUX YYaCTHUKOB JHAllora, OOHApYXHBaTh pazlU4Me U CXOICTBO
TTO3UIINI; B KOPPEKTHOU (hopme hOopMyIHMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS;

[ NpEACTABIATE PE3YJIbTAThl PCHICHUA 3ada4dd, OKCIICPUMCHTA, MCCICIOBAHUA, IIPOCKTA,
CaMOCTOATENIbHO BBIOMpaTh (hOpMaT BBICTYIUICHUS C Y4E€TOM 3a/1ad Mpe3eHTAIMd U 0COOCHHOCTEH
ayJIUTOPHH.

CoTpyaHun4ecTBo:
. MOHMMATh W HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBHIYaJIbHOM pabOTHl MpH

pPEIICHUA y’—Ie6HBIX MaTEMaTUYCCKUX 3aJ1a4,

. IMPUHHUMATDh LCJIb COBMECTHOM ACATCIIbHOCTH, IIJIAHUPOBATH OpTraHU3alUIO COBMECTHOM pa60TBI,
pacnpeaciisitTb BUbL pa60T, A0roBapuBaThbCA, o6cy>1<z[aTL nmponecc u pe3yybTar pa60TBI; 0606H_IaTL
MHCHUA HCCKOJBKHNX HIO,Z[Cﬁ;



¢ y4aCTBOBATh B IPYIMITOBBIX PopMax paboThl (00CYKAeHUsA, 0OMEH MHCHHUSIMHU, MO3TOBBIE IIITYPMBI);

¢ BBITIOJIHATH CBOIO HAaCTh pa6OTI:I U KOOPAWHUPOBATH CBOU HeﬁCTBHﬂ C APYIrviMHU WICHAMU KOMAaHIbI;

e OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPHUTEPHUSIM, CHOPMYIUPOBAHHBIM
yY4aCTHUKaMU B3aHMOHCﬁCTBHﬂ.

3) Vuueepcanvhvle pecynamuenvie delicmaus 0b6ecneuusaronm Gopmuposanue CMbLCI08bIX YCMAHOBOK U
JHCUSHEHHBIX HABbIKOS NUYHOCHIU.

Camoopranuszanms:

CaMOCTOSITENIHO COCTAaBJIATH IUIaH, AJTOPUTM pEUICHUs 3ajadd (WM €ro 4acTh), BBHIOMpATh CcHocol
peleHuss ¢ y4€TOM HMEIOIIMXCSl PeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

. BJIAJCTh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS TMpoLecca W pe3yibTaTa pelieHus

MaTeMaTHUYECKOM 3a1a4u;

. NPEABUIECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NIPU PELICHUU 3a/Ja4d, BHOCHUTH
KOPPEKTUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMJICHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

. OLICHUBATh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTH IOCTABJICHHOM LEIHM U  YCIOBHSM,
OOBSICHATh MPUYUHBI JOCTHIKCHUS WIM HEJOCTHKEHMsS 1I€JM, HaXOJUTh OMIMOKY, /1aBaTh OILICHKY
PUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATHBI

OcBoenune yuebHOro kypca «Marematuka» 11 kmacc Ha 6a30BOM YpOBHE JIOJKHO OOECIEeYMBATH
JOCTIDKEHUE CIICIYIONINX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:
YucioBble U OyKBeHHbIe BhIpaskeHus. Hayana MaTeMaTH4ecKOro aHaIu3a.

e BBINIOJHATH apu(MeTHYECKUe NEHCTBUS, coueTasi yCTHbIE U MUChbMEHHbIC MPUEMBI, TIPUMEHEHUE
BBIYUCIIUTCIIBHBIX YCTpOfICTB; HaxXOIWUTh 3HAUYCHUC KOPHA HaTypaJ'IBHOI\/II CTCIICHU, HCIIOJIb3Yyd
pu HEOOXOJUMOCTH BBIYUCIUTENBHBIE YCTPOICTBA; MOIH30BATHCS OIICHKOW M MPUKUIAKON MpH
MPAKTUYCCKUX pvaéTax; BBITIOJIHATH HeﬁCTBHﬂ C KOMIINICKCHBIMH 4YHCJIaMHU, II0JIbB30BaTHCsS
TEOMETPUUECKON HHTepIpeTanreil KOMIUIEKCHBIX YHUCENl, B MPOCTEHIINX CIy4yasX HaxOoIuTh
KOMIUIEKCHBIE KOPHU YPABHEHUH C IeHCTBUTENBHBIMU KOI(PPHUIIECHTaAMHU.

e TIPOBOJUTH IO U3BECTHHIM (hOopMysaM U IpaBHiIaM IpeoOpa3oBaHUs OYKBEHHBIX BBIPAXKEHUH,
BKJIIOYAIOIIUX CTENIEHU U TPUTOHOMETpHUUECKUE (DYyHKIUY;

e BBIYHUCIISTH 3HAUYCHUS YUCIIOBBIX U 6YKB€HHI>IX BBIpa)KeHHﬁ, OCYIICCTBIIAA H€06XOI[I/IMBI€
MOJICTAHOBKH U peoOpa3oBaHUs.

YpaBHeHHus1 M HEpaBEHCTBA

Pemats TpUroHOMETPUYECKUE YPABHEHUS U UX CUCTEMBL.

CocTaBiATh YpaBHEHUS ¥ HEPABEHCTBA 10 YCIOBHIO 331a4H.

Hcnonb3oBath A5 NPUOIMIKEHHOTO PEIIeHUs] YpaBHEHUH U HEpaBEHCTB IpauuecKuil METOI.
N300paxaTh Ha KOOPJUHATHOM MJIOCKOCTH MHOKECTBA PELICHUM MPOCTEHIINX YpaBHEHUH U UX CHUCTEM.
Hcnonp3oBaTte NMpuOOpeTEHHbIE 3HAHMS M YMEHHUS B MPAKTUYECKOM NESATEILHOCTH U IOBCETHEBHOM
JKU3HM JIJIS1 TOCTPOEHUS U UCCIIEA0BAHMS IPOCTENIINX MATEMAaTHYECKUX MOJIENEH.

DOyHKIUM U TPadUKH

Omnpenensats 3HaueHHe (YHKIMM MO 3HAYEHUIO apryMeHTa IMpH pPa3IMYHBIX CIIOCO0ax 3alaHus
bynKmm;

CTPOUTH TPaPUKH U3YYEHHBIX (PYHKIIHIA.

OnuceiBaTh Mo rpa@uKy ¥ B MPOCTEHIIMX ciay4yasx MO (GopMmyse MOBEIEHHE U CBOWCTBA (DYHKIIMIA,
HaXOJUTh 10 rpaduky GyHKIIUN HanboblIee U HAUMEHbIIIee 3HAUCHMS;



Pemates ypaBHEHUS, TPOCTEHIITHE CUCTEMBI YPAaBHEHHM, UCIIOIB3YsS CBOMCTBA (DYHKITMI U X TPaPUKOB.
Hcnonp3oBate NpuOOpeTEHHbIE 3HAHHMS M YMEHHUS B MPAKTUYECKOW NEATEIBHOCTH U TOBCEIHEBHOMN
KHU3HM JUIS OMIMCAHUS C IIOMOINBI0 (DYHKIMHM pa3nuyHbIX 3aBUCUMOCTEH, IpPEICTABICHUS HX
rpadu4ecKu, ISl HHTepIpETaluy rpaduKoB.

I'eomerpus
OnuchIBaTh B3aUMHOE PACIIOIOKEHNE TPSAMBIX U TUIOCKOCTEH B IIPOCTPAHCTBE, aprYMEHTUPOBATH CBOU
CYXKICHHS 00 3TOM PaCIOIOKEHUH.
Pacrio3naBaTh Ha yepTekax M MOJEIAX MPOCTPAHCTBEHHBIC (POPMBI.
AHaM3UPOBATh B MPOCTEHIIMX CIy4Yasx B3aUMHOE PaCIlONIOKEHNE 0ObEKTOB B IPOCTPAHCTBRE.
N300paxkaTh OCHOBHBIC MHOTOTPAHHHKH; BBITIOTHITH YEPTEKU 110 YCIOBHIM 3a/1a4.
Ctpouth cedeHus Kyda, MPU3MBI, THPAMUJIBI.
Pemarp crepeomeTpuuecKkne 3aJauyd Ha HAXOXKJIEHHE TI'E€OMETPHUYECKHX BEJIWYMH (IUIMH, YTIIOB,
TJI0IAJIEH ).
[IpoBoaUTH TOKa3aTeIbHBIC PACCYKICHUS B XOJC PEIICHUS 3a]1a4.
Hcnonp3oBaTh MpUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOW AESITETbHOCTH M IMOBCEIHEBHOMN
JKU3HU JUJISL WICCIICOBAHUS HECIIOKHBIX MPAKTHUYECKUX CHUTYallMid HA OCHOBE W3YYCHHBIX (DOpPMYN U
CBOMCTB (pUTYp, BBIUMCICHHS IUIOMIAJICH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI TMPU PEIICHUU
MPAKTHYECKHX 3a7ad.

COJAEP/KAHUE KYPCA.

OcHoBHas 6a30Bas mporpamma AnreOpa U Havalla aHaJIM3a

IToBropenue. Pemienne 3agad ¢ MCHIONB30BAHHEM CBOWCTB YHCEI M CUCTEM CUHCIICHHS,
JEIUMOCTH, JOJIed M 4acTeH, MPOLEHTOB, MOAYJel 4yucesl. PemieHue 3agad ¢ HMCHOJIb30BaHUEM
CBOMCTB CTENEHEH W KOpHEW, MHOTOYICHOB, NPeoO0pa3oBaHUil MHOTOWIEHOB U JPOOHO-
palMOHAIbHBIX BBIPAXKEHUH.

Pemenue 3a1a4 ¢ uCronap30BaHUEM IpagyCHON MeEPHI yriia. Moy 4ucia U €ro CBOMCTBA.

Pemenue 3a1au Ha JBUKEHHE U COBMECTHYIO Pa0OTY € MOMOIIBIO TUHEHHBIX U KBaIPATHBIX
YpaBHEHUH U UX cucTeM. PemeHne 3a1a4 ¢ MOMONIBIO YHUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OIHO epeMeHHOM!, C MPUMEHEHHEM U300paKEHNS YUCIOBBIX IPOMEKYTKOB.

Pemenue 3amau ¢ uMCrosb30BaHMEM YUCIOBBIX (DYHKIUH U uX rpadukos. VcnonabszoBanue

CBOMCTB M rpadUKOB JIMHEHHBIX U KBaJIPATUYHBIX q)yHKuvLﬁ; oOpaTHOM MPONOPLUUOHATIBHOCTU U

¢ynkuuu Y = . I'paduueckoe perieHne ypaBHEHUH U HEPABEHCTB.
TpuroHomerpuieckass OKPYXHOCTb, paduannas mepa yena. CUHYC, KOCHUHYC, TaHTEHC,
Komaneenc TPOU3BONIbHOTO yria. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO M CIICJACTBHS W3 HEro. 3HAYCHUS TPUTOHOMETPUUECKUX (DYHKITHI
st yramos 0°, 30°, 45°, 60°, 90°, 180°, 270°

T T T
(0, —, —,—, — pan). Popmynvl cLOKHCEHUS MPULOHOMEMPUYECKUX DYHKYULL, OPMYIbL NPUBEOeHUs,
dopmynsl 0801IHO20 apeymenma.
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Hymu ¢yHkimmu, nmpomMexyTKu 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH. Hambonbiiee u
HauMeHblee 3HadeHue ¢GyHkiuu. [lepuomnueckue GyHKIMU. YeTHOCTh M HEUETHOCTH (YHKITHI.
Crooicuble pynxkyuu.

Tpuronomerpuyeckue QyHKIIUN

y=C0SX,y=sinX,y=tgX. @yuxyus y = ctgx . CBoiicTBa U rpaQiKi TPUTOHOMETPHUCCKIX

GbyHKIU.



ApPKKOCHHYC, apKCHUHYC, apKTaHIeHC 4ucia. Apkkomawneenc uucaa. llpocreiimme
TPUTOHOMETPUYECKHE YpaBHEHUs. PerieHre TpuroHoMeTpuyecKux ypaBHEHHH.

Obpammuvie mpuecoHomMempuyeckue @yukyuu, ux ceoticmeéa u ecpaguxu. Pewenue

npocmenuux mpueoHOMempuiecKUx HepaeeHCcms.

CreneHp ¢ JEHCTBUTENIBHBIM IIOKa3aTelieM, CBOWcTBa cTeneHu. IIpocreitmune
MoKa3arebHble ypaBHEHUS U HepaBeHCTBa. [lokazarenbHas GyHKIMS U ee CBOMCTBA U rpaduK.

Jlorapu¢pm umcna, cBoicTBa Jorapudma. JlecsaTuunelii jorapudm. Yucio e.
Hamypanvhwii nocapupm. [IpeobpazoBanue Jorapu(pMUIECKIX BBIPAYKECHHUIA.
Jlorapudmuueckie ypaBHeHUs U HepaBeHCTBA. Jlorapudmuueckas (GyHKIUS U €€ CBOWCTBA U
rpaduxk.

Crenennas pyHKIUS U ee CBOMCTBa U rpaduk. pparroHaibHble ypaBHEHHS.

Memoo unmepsanos 0ns peutenuss Hepa8eHCms.

Ilpeobpazosanus epaguxos Gyukyuil: cosue 8001b KOOPOUHAMHBIX OCell, PACMAlICEeHUe
u cocamue, ompagdiceHue OMHOCUMENbHO KOOpOuHamHulx ocel. I paguueckue memoowvl
peulenus ypaeweHuu u Hepaeencms. Pewienue ypaenenuil U HepAGeHCmMSE, COOEPHCAUUX
nepemeHHy0 oo 3HAKOM MOOYJIAL.

Cucmemvl nOKA3aMENBbHLIX, N02APUPMUYECKUX U UPPAYUOHATLHBIX VPAGHEHUU.

Cucmemvl noxazamenvHulx, 102apu@dmMuuecKux HepaseHcms. Bzaumno obpamuvie

@ynxyuu. I'paguru e3aummno obpamuuvlx Qyuxyuil.

Ypasuenus, cucmemst ypasnenuii ¢ napamempom.

[TpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky Gyaknun. ['eomerpuyeckuii u
¢busnueckuif cMmbici Tpou3BoAHON. [IpomsBogHble snemMeHTapHBIX (yHKUMN. [Ipasuna
oughghepenyuposanusi.

Bmopas npoussoonas, ee ceomempuyeckuti u hpusuyecKuti cMulciL.

[TonsiTne 0 HenmpepbIBHBIX (YHKIUAX. TOUKH dKCTpeMyMma (MakCUMyMa ¥ MHUHHMYMA).
HccnenoBanue sneMeHTapHbIX (YHKIUN Ha TOYKU SKCTpEMyMa, HauOoJbIlee U HauMEHbIIIee
3HaYeHWE C TIOMOIIBI0 TPOM3BOAHOH. [locmpoenue epagurkos @GYHKYull ¢ HOMOubIO
npou3800HuIX. [Ipumenenue npouzso0HOl npu peuieHuu 3a0ady.

[TepBooOpa3zHas. Ilepsoobpasnvie 9NeMEeHMAPHbLIX @dynxyuil. Inowaow

Kpusonunetinoti mpaneyuu. Dopmyna Heromona-Jletionuya.

Onpedenennviil unmezpan. Bvluucienue niowadeu niockux gueyp u oovemos men 8pawjeHus ¢
NOMOWbIO UHMe2paa.

I'eomerpus

[ToBTOopenue. Pemenne 3a1a4 ¢ NpUMEHEHHEM CBOMCTB (PUTYp HA MIIOCKOCTHU. 3a/1auu Ha
JI0KA3aTeNIbCTBO U IOCTPOCHUE KOHTPHPUMEpOB. lcnonb3oBaHue B 3aJayax IPOCTEUIINX
JOTHYECKUX MpaBwil. PemeHne 3agad ¢ HCHOJIB30BAaHUEM TEOPEM O TPEYTrOJIbHUKAX,
COOTHOIIEHUH B MPSMOYTOJIBHBIX TPEYTOJIbHUKAX, (AKTOB, CBSI3AHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenue 3agau ¢ ucnoiab3oBaHueM (PaKTOB, CBA3AHHBIX C OKPYXHOCTAMU. Pemenue 3amay Ha
M3MEpEeHUs] Ha IUIOCKOCTH, BBIYHCIEHUE UIMH W Iulomaned. Peuwtenue 3adau ¢ nomowwvio
8EKMOPO8 U KOOPOUHAM.

Harnsnnas crepeomerpus. ®Purypsl U ux uzoOpaxkeHus (KyO, mupamuaa, MpU3Ma).

OcHoeénbie noHamus cmepeomempuu U ux Ce0uUcmed.
Ceuenus Kyba U TeTpaszapa.

Touka, npsiMasi ¥ MIOCKOCTh B MPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPUU U CIEJICTBUS U3
HUX. B3anMHOe pacrnosiokeHne MpsMBIX U IUIOCKOCTEM B mpocTpaHcTBe. IlapamienbHOCTH
MPSIMBIX U IJIOCKOCTEN B POCTpaHCcTBe. M300paskeHre NpoCcTeHInX MPpOCTPAaHCTBEHHBIX PUTYP
Ha TUIOCKOCTH.

PaccTosHust Mexay urypamu B mpoCTpaHCTBE.

Vbl B ipoctpadcTse. [lepneHauKynspHOCTb MPSMBIX U IIJIOCKOCTEN.

[Tpoexuust Qurypsl Ha MIOCKOCTh. [IpH3HaKM MEPHEHAUKYISIPHOCTH TMPSAMBIX U
IJIOCKOCTEHN B MPOCTpaHCTBE. Teopema 0 Tpex NEpIEHINKYIIIpax.



Muororpannuku. Ilapamnenenunen. CBoiicTBa MNPsIMOYTOJIBLHOIO MapajUielenunea.
Teopema Iludaropa B mnpoctpanctBe. Ilpusma u nupamupga. [lpaBunpHas mnupamuga u
npaBWiIbHAs npu3Ma. [IpsMas mupamuga. DIeMeHThI IPU3MbI U THPaAMUIBL.

Tena BpameHus: IUIMHAP, KOHYC, cdepa W map. OCHOBHBIE CBOWCTBA NPSIMOTO

KPYroBOro IWJIMHJpA, MPSAMOTO0 KPYroBOro KOHYCA.

N300pakeHue Tel BpalleHUs Ha TUIOCKOCTH.

Ilpeocmaenenue 06 yceuenHom KOHyce, ceyeHus KOHyca (napaiieibHoe OCHOBAHUIO U
npoxoosiujee uepe3 BePUIUHY), CeYeHUs YUIUHOPA (NApaileibHO U NePReHOUKYIAPHO OCU),
ceyenus wapa. Paseepmka yununopa u konyca.

Ilpocmetiwue KoMOUHAYUU MHOSOCPAHHUKO8 U Mel 6PAWeHUsT MeHcOy ool
Brruncnenue 371eMeHTOB MTPOCTPAHCTBEHHBIX (huryp (pedpa, TuaroHaiu, yribl).

[lnomanp TOBEPXHOCTH TPABWIBHOW NHpaMHIbl W TpsMON TpusMel. [lnomans
MOBEPXHOCTH MPSIMOTO KPYTrOBOTO LUJIMH/IPA, IPSMOTO KPYTOBOTO KOHYCA | IIapa.

[Tonsitue 06 oobeme. OObEeM MUpPaMHIBI U KOHYCA, TPU3MBI U IWunHApa. O0beM mapa.

Ilooobnvie mena 6 npocmparcmee. COOTHONICHHUST MEXAY TUIOMIAJSIMH MMOBEPXHOCTEH U

o0BeMaMU TOTOOHBIX TEIL

Heudcenus 6 npocmpancmee: NAPALIENbHbIL NEPEHOC, YEHMPAIbHAsS CUMMempUs,

CUMMEmPUsL OMHOCUMENbHO NIOCKOCMU, HOBOPOM.

Ceoticmea osudicenutl. IIpumenenue 08udiceHull npu peteHuy 3a0au.

Bektopsl 1 koopauHathel B npoctpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
9HCII0, YroJd MEXIy BekTopamu. KollMHeapHble W KOMIUIAHAPHBIE BEKTOPBI. CKaisipHoe
npoussedenue 6ekmopos. Teopema o0 pasznodceHuu 6eKmopa no mpem HeKOMNIAHAPHbIM
gexkmopam. CranapHoe npouszgeedenue 6eKmopos 6 koopounamax. llpumenenue 6ekmopog npu
peueHul 3a0a4 Ha HaxoxcoeHue paccmosHull, OIuH, niowaell U 00vemos.

VYpasnenue nnockocmu 6 npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee.
Dopmyna 015 8bIYUCTIEHUSL PACCOSIHUSL MeHCOY MOUKAMU 8 NPOCIPAHCMEE.

BepositHocTh M cTaTucTHKA. PaGoTa ¢ JaHHBIMM

[ToBTOpenwue. Pemenne 3amad Ha TaOIM4YHOE M rpadryueckoe MpeacTaBlIeHUE TaHHBIX.
Hcnonb30BaHre CBOMCTB M XapaKTEPUCTUK YHCIOBBIX HAOOpPOB: CPEIHUX, HAWOONBIIETO U
HaMMEHBIIET0 3HAYEHUs, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpeodenenue uacmomsi u
geposimHocmu coovimuil. Beiuucienue 6eposmuocmeti 8 OnvlmMax ¢ PABHOBOIMONCHLIMU
eMeHmapueiMu  ucxooamu.  Pewenue  3a0au ¢ npumenenuem KOMOUHAMOPUKU.
Pewenue 3adau Ha evluucnenue @eposmHocmel He3ABUCUMBIX COObIMUL, NpUMEHeHUe
Gopmynvl  croocenus eeposimuocmell. Pewenue 3a0au ¢ npumenenuem ouacpamm Jiinepa,
oepesa seposimuocmetl, hopmynvl bepuynnu.

Yenosnas eeposmmocmeo.  Ilpasuno ymmoowcenus eeposmuocmeu. Dopmyna noaHou

8EPOSIMHOCTIU.

Huckpemnvie cayuaunvie eenuuuHvl U - pacnpedenenus. Hezasucumvie cayuaiinvie
genuuuHvl. PacnpedeneHue cymMmvl U NpouU3BeOeHuss He3d8UCUMbBLX CIYUAUHBIX GeIUYUH.

Mamemamuueckoe odcudanue u oucnepcusi cayuanHou eenudunvl. Mamemamuueckoe

odicudanue U OUCNEpPCUst CyMMbl CLYYAUHBIX BETUYUH.
I'eomempuueckoe pacnpeodenenue. bBunomuanvrhoe pacnpeoenenue u e2o c6ouUcmaa.

Henpepuvignuvie cnyuatinvlie eenuuunvl. Ilonamue o niomuocmu

eepossimnocmu. Pagenomepnoe pacnpedenenue. Ilokazamenvroe

pacnpeoenenue, e2o0 napamempeul.

llonamue o HopmanvHom pacnpedenenuu. llapamempol HOpMATbHO2O pacnpeoeneHus.
Ilpumepvr  cnyuauinblx — 6equdUH,  NOOYUHEHHBIX — HOPMANLHOMY 3AKOHY  (NO2peuHoCmb
usMepenuti, pocm 4esoeeKa,).

Hepagencmeo Yebdviwesa. Teopema bepuynnu. 3axon oOonvuwiux yucen. BvibopouHuviil
Memoo uzmepenus eeposmuocmetl. Ponv 3akona bonbuiux yucen 8 Hayke, npupooe u obuiecmae.

Kosapuayus oeyx cnyuatineix eenuuun. Ilonamue o xrosgpguyuenme Kopperayuu.

Cosmecmuvie HabMOOEHUsE 08YX CHYUAUHBIX BETUUUH.
Buvibopounwiii koa¢hpuyuenm xoppenrayuu.



TEMATHYECKOE INTAHUPOBAHUE KYPCA MATEMATUKHA

1. NEPEUYEHD OBA3ATEJIbBHBIX OHEHOYHBIX ITPOLHEAYP
B paznene npuBeneH mepedeHb 00s13aTeNnbHbIX OLEHOUHBIX npoueayp (OOII), mo3BossOmUX ONPENEIUuTh YPOBEHb OCBOEHHS IPOIPAMMBI
OCHOBHOI'0 0011ero oopazoBanus o maremMatuke. KoHTposibHO-U3MepUTeNbHbIE MaTepHuaisl, Bxoaduie B nepededb OOII, ¢ onucanuem Kputepuen
OLIGHKU YTBEPKAAIOTCS HA 3aCEAAHUN METOINYECKOTO OObEIMHEHUS YUUTEIICH MAaTEMaTUKH €KETOTHO.

KoauyecTBo KoauyecTBo .
Kuaace HanmeHoBaHMe 011eHOUYHOI POLEAYPHI dopma KOHTPOJISA
4acOB B HeJIeJIK0 | YacCOB 32 Ioj
KonTponbhas padota «Tpuronomerpudeckue GyHKIUN KonTponbhas pabora
Kontponbnas padora «IpumeHeHne npon3BoHON K UCCIICOBAHUIO
11 4 136 pol p p p A a KonTponbnas padora
GbyHKIHID
Hroroas koHTposIbHAsS paboTa Kontposnbnas padota

2. TEMATHYECKOE INTAHUPOBAHHUE KYPCA MATEMATHUKM, 10-11 KJTACCbI

B naHHOM pasgene NpHBEIEHO TEMAaTHYECKOE IIJIaHMpOBaHUE YpokoB Ha 11 kiaccoB. B rpade «lIpumeuanue» yka3aH nepedeHb
CaMOCTOSITENIHBIX M KOHTPOJBHBIX pabOT, KOTOpbIE MEJAaror MOXKET MHCIOJIb30BaTh NPH IUIAHUPOBAHMU YPOKOB. TEKCThI CaMOCTOSITEIbHBIX H
KOHTPOJIbHBIX paboT (kpome Bomenmux B mnepedeHb OOIIl) Oepyrcst u3 pexkoMeHIoBaHHBIX MuHucrepcTBoM [IpocBenieHust AMIAKTUYECKUX
cOOpHUKOB. TeKCThI KOHTPOJIBHBIX PadoT, Bomeamux B nepeueHs OOII, exxeroqHo yTBepxkaaoTcs Ha 3acegannu MO yuutesneil MaTeMaTHKH.

Temarnueckoe miIaHUPOBAaHKE [0 MATEMATUKE COCTABJIEHO C y4eTOM paboueil mporpaMmbsl BoCIUTaHUsl. BocuTaTenbHbIM NOTEHIMA JaHHOTO
y4eOHOT0 npeMeTa 00eCeunBaeT peaan3aliio CIeIyoIHX eJeBbIX MPUOPUTETOB BocnuTanus ooydaronmuxcs O0O0:

CO3/1aHHE OJIATOMPUATHBIX YCIOBUH JJISl pa3BUTHSI COLIMATIBHO 3HAYMMBIX OTHOLLIEHUH IIKOJIBHUKOB U, IPEXkKE BCEr0, IEHHOCTHBIX OTHOUIEHU:

— K 3HaHMIM KaK MHTEJJIEKTYaJIbHOMY pecypcy, obecreunBaronieMy Oy/yliee yenoBeKka, Kak pe3ysbTaTy KpOMOTJINBOro, HO yBJIEKATEIbHOIO
y4eOHOTO0 Tpyaa;

— K KyJbTYype KaK JyXOBHOMY OOraTcTBY OOIIECTBAa U Ba)XKHOMY YCJIOBHIO OIIYIIEHHUS YEJIOBEKOM MOJHOTHI MPOKMBAEMOW XKU3HU, KOTOPOE
JAl0T EMY YTE€HUE, MY3bIKa, HCKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKEHUE.




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

HI.A.AnmumoB u ap. Anrebpa u Hadana mMatemarmueckoro ananmusa 10-11 kmaccel 6a30BbIN U
yrayonennsiii yposau M: [Ipocsemenue 2017 r.,
AtanacsH JI.C. u np. I'eomerpus 10-11 k. M.: IIpocBemenue, 2017 r.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®enoposa H.E., Tkauea M.B. AnreOpa 1 Hauasia MaTeMaTiiecKoro anams3a. MeromdecKie peKoMeH Al .
10-11 xrmacchbr

b.I'. 3uB. /Iunaktuueckue marepuans mo reomerpun st 10, 11 kmacca. Mockaa.
ITpocsemenne.2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://math100.ru/

https://fipi.ru/
https://ege.sdamgia.ru/
https://statgrad.org/
https://media.prosv.ru/fg/
https://resh.edu.ru/

MATEPHAJBHO-TEXHUYECKOE OBECITEYEHHUE OBPA3OBATEJLHOI'O
MMPOIIECCA

YYEBHOE OBOPYJAOBAHHUE

Harnsagneie mocobusi: MoJenu cTepeoMeTpuIecKux QUryp;
MynbsTUMeauiiHOe 000py10BaHKE: MHTEPAKTUBHAS J1I0CKA UM SKpaH, IPOEKTOP.
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