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HOACHUTEJBHASA 3AIIUCKA

[IporpaMmma 1Mo maTeMaTHKe Ha YpPOBHE cpeaHero oOIero oOpa3oBaHHs
pazpadorana Ha ocHoBe DPI'OC COO ¢ y4yéToM COBpPEMEHHBIX MHPOBBIX
TpeOOBaHU, MPEABIBIAEMbIX K MATEMAaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN
poccuiickoro  oOpa3oBaHus. Peanuzauus nporpaMMbl 1O MaTe€MaTHKE
o0ecrneurBaeT OBJIQJICHUE KJIIOUEBBIMU KOMIICTCHIMSIMU, COCTaBJISIONIMMU
OCHOBY JUISI CaMOPa3BUTHUS U HENPEPHIBHOIO 00pa30BaHMsI, IEITOCTHOCTh
OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEJIILHOTO PAa3BUTUSA JIMYHOCTHU
oOyuaromuxcsa. B mporpamMMe mo MaTeMaTHKE YUYTEHbl HIIEU M TOJIOKEHHS
Konnenuuu pa3BuTusi MaTeMarudyeckoro oOpa3oBaHusi B  Poccuiickoii
Oenepanuu. B cOOTBETCTBMM C Ha3BaHUEM KOHIIENIUH, MaTeMaTH4YeCKOe
o0pa3oBaHHE JOJKHO, B YACTHOCTH, NPEIOCTABIIATh KaXKIOMYy OOYyYaroIemMycs
BO3MOKHOCTb JOCTHXKEHUSI YPOBHSI MAaTEMAaTUUYECKUX 3HAHUM, HEOOXOAUMOTO JIJIst
TajdbHEHIeld yCTEIIHOW KU3HU B oOmiecTBe. IMEHHO Ha pelieHue 3TOW 3aj1adu
HalleJIeHa MporpaMma I0 MaTeMaTuke 0a3oBoro ypoBHsA. B smoxy mudpoBoi
TpanchopManuu Bcex cdep YEeIOBEUECKOW ACSATEIIbHOCTH HEBO3MOXHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOl MaTeMaTH4YEeCKOU
MOJATOTOBKU. YK€ B IIKOJE MaTeMaTUKa CIIYXKUT OMOPHBIM MPEIMETOM st
U3YyUYECHUS CMEXHBIX JWCHUIUIMH, a B JKA3HU IIOCJA€ IIKOJBl peaIbHOU
HEOOXOJUMOCTBbIO CTAHOBUTCS HEMpEephIBHOE oOOpa3oBaHue, dYTO TpeOyeT
MIOJIHOLICHHOW 0a30Boi 0011e00pa30BaTeIbHOM IOATOTOBKH, B TOM 4YHCJIE U
MaTeMaTu4ecKod. OTO OOYCIOBJIEHO TE€M, 4YTO B HaIlld JHU PACTET YMCIIO
CIIELIMAIBHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MATEMAaTHKHU:
U B chepe PKOHOMHKHU, U B OM3HECE, U B TEXHOJOTMUECKUX 00JIACTSIX, U JaXe B
rymaHuTapHbeix cdepax. Takum oOpazoM, Kpyr 0OydaromIMXCs, IS KOTOPBIX
MaTE€MAaTHKa CTAHOBUTCS 3HAYMMBIM MPEAMETOM, CYIIECTBEHHO PACIIUPSIETCS.

[IpakTuyeckass TOJIE3HOCTh MAaTeMaTUKUM OOYCIOBJIE€HA TeM, 4To €€
OpeIMEeTOM  SBIAIOTCS  (DyHIaMEHTaldbHBbIE CTPYKTYpbl  HAIIEro  MHUpa:
IIPOCTPAHCTBEHHBIE (OPMBI M KOJUYCCTBEHHBIC OTHOIICHHUS OT IPOCTECHINHX,
yCBAaMBaE€MbIX B HEMOCPEJICTBEHHOM ONBITE, JO JOCTATOYHO CIJIOXKHBIX,
HEOOXOIUMBIX JUISI Pa3BUTHS HAay4YHBIX M TEXHOJOTMUECKHUX wuaeh. bes
KOHKPETHBIX MAaTeMaTUYECKUX 3HAHWUU 3aTPYJHEHO TOHUMAHHE MPUHITUIIOB
YCTPOWCTBA W  HUCIOJb30BAaHUS COBPEMEHHOM TEXHUKH, BOCHPUSTHE U
UHTEpIpETaIldsd Pa3HOOOPa3HOM COIMAIBHOM, SKOHOMHYECKOH, IMOJIMTHYECKON
uHpopMmaruu, ManodheKTUBHA TMOBCEIHEBHAS NPAKTUYECKAsl JAESTEIbHOCTb.
KaxnoMmy denoBeKy B CBOEH XKWU3HU HPUXOJUTCA BBINOIHATH JIOCTATOYHO
CJIOKHBI€ PACy€Thl U COCTAaBIATH HECIOXKHBIC AITOPUTMBbI, HAXOJIUThb HY>KHbBIC
(bopMyIBl U IPUMEHSATD UX, BIAJACTh MPAKTUICCKUMU TPUEMAMU TEOMETPUIECKUX



U3MEPeHU M TOCTPOEHUH, 4YuTaTh WH(POPMAIUIO, TPEICTABICHHYIO B BUAY
Ta0Nuil, AuarpaMM HM TpaQUKOB, KUTb B YCJIOBHUSX HEONPENEIEHHOCTH U
NOHMMAaTh BEPOSTHOCTHBIA XapakTep CIy4alHbIX COOBITUH. OIHOBPEMEHHO C
pacimiipeHueM cdep MPUMEHEHHUs MaTeMaTUKH B COBPEMEHHOM OOIIECTBE BCE
Oomee  BaXXHBIM  CTAHOBUTCS ~ MAaT€MaTHYECKUH  CTWJIb  MBIIUICHHUSA,
NPOSIBIISIONINICS B ONMpeaelEHHbIX YMCTBEHHBIX HaBbIKax. B mporecce nzydenus
MaTEeMaTUKH B apceHasl NPUEMOB U METO/IOB MBILIICHHS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKIIIOUAIOTCS MHAYKIUS M JEAyKUusA, 00O00IIeHHE M KOHKpeTH3alus,
aHANMM3 W CHUHTE3, Kiaccuukanus W CUCTEMaTu3alus, a0CTparupoBaHUE U
aHanmorusa. OOBEKTHI ~MaTeMaTHUECKUX  yMO3aKIIOUEHWH, TpaBWila HX
KOHCTPYMPOBAHUSI ~ PAacKpbIBalOT ~ MEXaHW3M  JIOTHUECKHUX  IOCTPOCHHIA,
CIOCOOCTBYIOT ~ BBIpaOOTKE yMEHHS (OpMyIHpoBaTh, OOOCHOBBIBaTH U
JIOKa3bIBaTh CYXKJEHHS, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MBIIIJICHHE.
MaremaTuke TPUHAICKUT Beaylias posib B (GOPMHUPOBAHUN AITOPUTMHYECKON
KOMIIOHEHTHl MBINUICHUSI W BOCIUTAHWU YMEHHH JeHCTBOBATH MO 3aJaHHBIM
QIrOpUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE M KOHCTPYMPOBaTh HOBbIE. B
npolecce pelleHrus 3aJad — OCHOBHOM Y4YeOHOW JesTeNbHOCTH Ha YpOKax
MaTeMaTUKH — Pa3BUBAIOTCS TBOpPYECKas W MPUKIAAHAS CTOPOHBI MBIIUICHUS.
OO0yuenue maTeMaTuke Aa€T BO3MOXKHOCTh Pa3BUBAaTh y 00YYAIOIIUXCSl TOUHYIO,
palMOHAIIBHYIO U WH(MOPMATUBHYIO peudb, yMEHUE OTOuparh Haubosee
HNOJXOASIINE  SI3bIKOBBIE, CHMBOJHMYECKHE, Tpaduyeckue Ccpeacrsa s
BBIPAXCHHUSI CY)KJICHUH M HATJISITHOTO UX TPECTABJICHUS.

HeoOXxoaumMbpIM ~ KOMIOHEHTOM  OOIIEH  KyJIbTYpbl B  COBPEMEHHOM
TOJIKOBAaHUM  SIBJISIETCS  oOIlee  3HAKOMCTBO C  METOAaMH  TO3HAHUS
JCHCTBUTEIHHOCTH, MPEACTABICHHE O TpPEAMETe M METOJIe MaTeMaTHKH, €ro
OTIIMYHUSL OT METOJIOB €CTECTBEHHBIX M TYMaHUTApHBIX HAyK, 00 OCOOEHHOCTSX
NPUMEHEHUs] MaTeMaTHKHU JUIS PElICHUS HAYYHBIX U NMPUKIATHBIX 3a7ad. Takum
o0pa3oM, MaremaTHueckoe oOpa3oBaHME BHOCHUT CBOHM BKJIaa B (hOpMUPOBaHUE
oOmiell  KyJnbTypsl — 4YenoBeka.  M3ydeHue  maTeMaTHKU  CIIOCOOCTBYET
ACTETUYECKOMY BOCIHMTAHUIO YENIOBEKa, MOHUMAHHUIO KPAacOThl U H3SIIECTBA
MaTEMaTUYECKUX PACCYKICHUN, BOCTIPUITHIO T€OMETPUUECKUX (HOPM, YCBOCHHIO
UJIeU CUMMETPUU.

[IpuoputeTHpiMu 1ensiMu oOydenust maremarnke B 10-11 kmaccax Ha
0a30BOM ypOBHE SBIISIIOTCS: (OPMHUPOBAHUE IEHTPAIBHBIX MaTEMaTUYECKUX
NOHATUH (YKCI0, BEMIMYNHA, TeOMETpUIecKas PUrypa, nepeMeHHas, BeposITHOCTbD,
byHKIMA),  OO0ECNEeYMBAIOIMIUX  MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTD
MaTeMaTH4YeCKOro oOpa3oBaHHUs OOY4YaIOIIMXCS; MOJBEACHUE OOyYaroOlUXCi Ha
JOCTYIIHOM JJIi HUX YPOBHE K OCO3HAHHIO B3aMMOCBA3M MAaT€MaTUKU U



OKPYXAIOIEero MHpa, MOHMMAaHWE MAaTEMaTUKH KaK YacTh OOIeld KyJIbTypbl
YeJIOBEUECTBA; PAa3BUTHE WHTEIUIEKTYaldbHBIX W TBOPYECKUX CIOCOOHOCTEN
OOyJaroIMXcs, IMO3HABATEIbHOW AaKTUBHOCTH, WCCIEAOBATEILCKUX YMEHUH,
KPUTUYHOCTH MBIIICHHS, HHTEpeca K M3YYCHUI0 MaTeMaTuku; (popmMupoBaHue
(GYHKIIMOHAIPHOW ~MaTEMaTHYeCKOH TpaMOTHOCTH: YMEHHS paclio3HaBaTh
MaTEMaTUIECKHE aCTIeKThl B PeabHBIX KU3HCHHBIX CUTYAIMSIX U MPU W3yICHUH
IPYruX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3BIKE MATEeMATHKHA M CO3/1aBaTh MaTeMaTHYEeCKUE
MOJIETI, TPUMEHSATH OCBOCHHBIM MaTEeMaTHMUYECKUU ammapaT [Js pelieHus
NPAKTUKO-OPUCHTUPOBAHHBIX  3a/lad, HMHTEPIPETHPOBATH W OIICHUBATh
NOJTy4eHHBIC pe3ynbTaThl. OCHOBHBIMU JTUHUSMU COJIEPKaHUS MaTeMaTUKu B 10—
11 xnaccax sBusroTCS: «Yucnaa U BeUUCIEHUsD», «Anredpay («Anredpandeckue
BEIpOKCHUS», «YpaBHEGHHS W HepaBeHCTBa»), «Hadama wmaremMaTH4ecKoro
ananmmza», «['eomerpusin» («['eomerpuyeckue GUTypbl W UX CBOWCTBAY,
«I3MepeHne TeOMETPUYECKHX BEIHYHUHY»), «BEposSTHOCTh W CTAaTUCTHKAY.
JlanHble JHMHUHM PA3BUBAIOTCA MApAICNbHO, KaXaas B COOTBETCTBUU C
COOCTBEHHOMW JIOTMKOHM, OJHAKO HE HE3aBHUCHUMO OJHA OT JPYroi, a B TECHOM
KOHTaKTe © B3amMojehCcTBUU. Kpome »3Toro, mx OOBEIUHSET JIOTHYECKas
COCTaBJIAIONIAs], TPATUIIMOHHO TPHUCYIIash MaTeMaTUKE W IPOHU3BIBAIOIIAS BCE
MaTeMaTHYeCKUe KypChl WM cojepkarenbHble auHuUU. ChopmMynmupoBaHHOE B
OI'OC COO TpeboBaHUE «BIAIEHHE METOJAMH JOKA3aTENbCTB, AITOPUTMaMU
penieHus 3a1ad, ymeHue (hopMyaupoBaTh ONPEICICHUS, aKCHOMBI U TCOPEMBI,
NPUMEHSTH UX, IPOBOJIUTH JTIOKA3ATEIbHBIE PACCYXKIACHUS B XOJ€ PEIICHUS 32129
OTHOCUTCS KO BCeM Y4YeOHBIM Kypcam, a (OpMHUpPOBAHUE JIOTMUECKUX YMEHUH
pacmpenensieTcss Mo BCeM TojaM OOY4YeHHS Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHUs.

B coorBerctBun ¢ ®I'OC COO wmaremaTuka SBIsIETCS 0053aTEIbHBIM
IpeIMEeTOM Ha JaHHOM YypoBHE oOpaszoBanms. [Iporpammoli mo maremaTuke
npenycMaTpUBaeTcsi M3ydeHue ydeOHoro mpenmera «MaremaTtwka» B pamKax
TpEX YUYeOHBIX KypcoB: «Airebpa M Hauyajla MAaTEMaTUYECKOTO aHaIu3an,
«"eomerpusy, «BeposTHOCTL U cTaTHCTHKa». DOpPMUpOBAHUE JOTUYECKUX
YMEHUH OCYIIECTBISICTCS Ha TPOTSIKCHUU BCEX JET OOyYeHHs Ha YpOBHE
CpemHero o0Iero oopa3oBaHus, a AJIEMEHTHI JOTUKH BKIIIOYAIOTCS B COJICPKaHUE
BCEX HA3BaHHBIX BbIIIE y4eOHbIX KypcoB. OOlmiee YUCIO  YaCOB,
PEKOMEHIOBAHHBIX I u3ydeHus mareMatuku — 340 gacos: B 10 xmacce — 170
gacoB (5 4yacoB B Henento), B 11 kiacce — 170 yacoB (5 4acoB B HEZEIIO).



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUSA
N3yyenue mMaTreMaTUKHA HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsl HAIPABIEHO
Ha JIOCTWXKEHUE O0YYaroIIMMUCS JTUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
o0OpazoBaTelbHBIX Pe3yJbTaToB ocBoeHUs yueOHoro npeamera. JIMYHOCTHBIE
PE3VJIbTATBI B pe3ynbrate u3ydeHHs MaTEMaTUKHM Ha YpPOBHE CPEIHEro
obmero oOpa3zoBaHusi y oOydaromierocss OyayT chOpMUPOBaHbBI CIEAYIOIINE
JUYHOCTHBIE DPE3yabTaThl: 1) Tpa)XTaHCKOTO BOCIUTAHUS: C(HOPMHPOBAHHOCTH
Ipa)/1aHCKON MO3UIMK 00yYarollerocss Kak akTUBHOTO M OTBETCTBEHHOI'O 4JIEHA
poccuiickoro  oOmmiecTBa, NPEACTaBICHWE O MaTeMaTUYECKUX  OCHOBaX
(YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUM, MPOIENYyp TPa)kIaHCKOIO
oOmecTBa (BBIOOpPHI, OMPOCHI M JPYroe), yMEHHWE B3aUMOJCHCTBOBATH C
COLIMATbHBIMUA MHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIHMSIMH M Ha3HAUYCHUEM;
2) maTpUOTUYECKOTr'0 BOCIIUTAHUSA: CPOPMUPOBAHHOCTh POCCUICKOM TpaXaaHCKOM
UICHTUYHOCTH, YBOKEHUS K MPOILIOMY M HACTOSIIIEMY POCCHICKON MaTeMaTHKH,
[IEHHOCTHOE OTHOIIEHHWE K JIOCTM)KEHUSIM POCCHICKMX MaTEMaTHUKOB U
POCCHUHCKON MaTeMaTHYeCKOW IIIKOJbI, HWCIOIb30BAHUE OSTUX JOCTIKEHUH B
JIPYTUX HayKaxX, TEXHOJIOTHSIX, cepax 3KOHOMHKH; 3) ITyXOBHO-HPABCTBEHHOTO
BOCIIUTAHUSI: OCO3HAHME JyXOBHBIX IIEHHOCTEM POCCHUUCKOrO  Hapoa,
chOPMUPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHMA, JTHYECKOTO  IOBEACHMUSA,
CBA3aHHOTO C  MPaKTUYECKUM TPUMEHEHHEM JOCTI)KEHUH HayKu U
JCSITENFHOCThIO  YIEHOTO, OCO3HAaHWE JIMYHOTO BKJIaJa B  IOCTPOCHHUE
ycToiiunBoro Oyaymiero; 4) SCTETHYECKOTO BOCIUTAHUS: 3CTETHYECKOE
OTHOIIEHUE K MUPY, BKJIIOYas ACTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB,  3a7ay,  pEUIeHHH,  pacCYyXIEHHH,  BOCIPUMMYUBOCTH K
MaTeMAaTUYECKUM acCIeKTaM pa3JIndHbIX BUJIOB UCKYCCTBA;

5) ¢usnueckoro BocnUTaHUs: CHOPMHUPOBAHHOCTH YMEHHUS MPUMEHSTh
MaTeMaTUYeCKue 3HAHUSl B MHTEpecax 3/I0pOBOr0o U O€30MacHOro oopasza >KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3J0pOBbIO  (370pOBOE IMHUTAHUE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATUA U OTAbIXa, perynspHas ¢uznyecKas
aKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHWE TIPU 3aHATHUSIX CHOPTHUBHO-
03/IOPOBUTENBHON IEATEIBHOCTHIO; 6) TPYIOBOTO BOCHHUTAHHS: TOTOBHOCTH K
TPYydy, OCO3HAHWE IIEHHOCTH TPYAOIIOOUS, WHTEpEC K pa3IuuHbIM cdepam
npodeccuoHaIbHON  ACSATENIBHOCTH, CBSI3aHHBIM € MaTeMaTHMKOM U eé
NPWIOKEHUSIMH, YMEHUE COBEPLIATh OCO3HAHHBIN BBIOOp Oyayllen npodeccuu u
peann30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IJIaHbl, TOTOBHOCTh U CIIOCOOHOCTH K
MaTEMaTUYECKOMY OOpa30BaHUI0O M CaMOOOpPa30BaHUIO HA MPOTSHKEHUHU BCEH
KU3HU, TOTOBHOCTh K aKTHMBHOMY YYacTHIO B PELICHUH MNPAKTUYECKUX 3ajad



MaTEMaTUYECKOM  HANpaBJIEHHOCTH; 7)  DKOJOIMYECKOrO0  BOCHHUTAHMSL:
c(OpMHPOBAHHOCTh  JKOJOTUYECKOW  KYyJIbTYpbl, I[OHUMAHUE  BIUSHUS
COLMATIbHOOKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IMPUPOJHONW U COLMAIBbHOU
Cpelbl, OCO3HaHHWE TJI00AJBHOIO  XapakTepa HSKOJOTHYECKHX  MpoliieM,
OpUEHTallMs Ha MPUMEHEHUWE MATEMaTHYECKUX 3HAHUU JUIsl peuieHus 3aaad B
00JacTH OKpyXarowenl cpeapl, IUIAHUPOBAHUWE IIOCTYNKOB U OLEHKA HX
BO3MOKHBIX TOCJIEICTBUI I OKpYXarollel cpeapl; 8) HEHHOCTH Hay4HOro
NIO3HAHMUSL: c¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTUSI HAyKM M OOILECTBEHHOW MpPaKTUKH,
NOHMMaHUE MaTeMaTHYEeCKOW HayKH Kak c(epbl YeIOBEYECKOM AESITeIbHOCTH,
3TanoB €€ pa3BUTUSA M 3HAYMMOCTH I Pa3BUTUS LMBUWIM3ALHH, OBJIAJCHUE
A3BIKOM MAaTEMAaTUKM U MAaTEMAaTHYECKOM KYyJbTYpOH Kak CPEICTBOM IO3HAHUSA
MHpa, TOTOBHOCTb  OCYLIECTBIISITh IPOEKTHYIO M  HCCIEAOBATEIBCKYIO
NeATeNbHOCTh  MHAuBUAyanbkHo u B rpynmne. METAIIPEJMETHBIE
PE3VJIBTATDBI B pe3ynbrare 0cBOEHHUSI IPOrpaMMBbl 110 MaTEMATUKE HA YPOBHE
OCHOBHOT0 001mero oOpa3oBaHus y oOydaromierocss OyayT chopMUpOBaHbI
MeTarpeaMETHbIE pE3yJbTaTHI, XapaKTEePU3YIOIINECS OBJIaZICHUEM
YHUBEPCAIbHBIMU MI03HABATEIbHBIMU JEUCTBUSAMH, YHUBEPCAIbHBIMU
KOMMYHUKAaTUBHBIMU  JIEUCTBUAMU W  YHUBEPCAJbHBIMU  PETYISATUBHBIMU
neiictBusmu. Ilo3HaBaTenbHble yHUBEpcaldbHble ydeOHble nedcTBUsS ba3oBbie
JIOTUYECKUE ACUCTBUSA: BBIABIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TMOHSATUH, OTHONIEHUH MEXIy MOHITHSIMHU,
(dopMynupOBaTh ONpEICIICHUS MOHATHI, YCTaHABINBATH CYIIECTBEHHBIN MPU3HAK
KJaccu(UKaMy, OCHOBaHMUS i OO0OOUIEHUS W CpaBHEHUSA, KPUTEPUU
IIPOBOJIMMOTO aHAJIU34;

BOCIIpUHUMATh,  (OPMYJIUPOBaTH U  IPeoOpPa3OBbIBATh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIUE, YCIOBHBIE;
BBISIBJISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTUBOPEUYUS B
dakTax, JaHHBIX, HAOJIONEHUAX W YTBEPKICHUAX, Npeliararb KpUTEPUU IS
BBISIBJIEHUS 3aKOHOMEPHOCTEW W  NPOTUBOPEUMid; JelaTh  BBIBOABI  C
UCIIOJIb30BAHUEM  3aKOHOB  JIOTMKHM,  JEAYKTUBHBIX W  HHAYKTHUBHBIX
YMO3aKJIKOYEHN N, YMO3AKIIOUYEHNUN 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
yTBEPXKJIECHUN (MpsMble M OT MPOTHUBHOIO), BBICTpAaUBATh apryMEHTAIMIO,
IPHUBOJUTH MPUMEPHI U KOHTPIIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE CYXICHUS
U BBIBOJIbI; BHIOMPATH CIIOCOO perieHus: yueOHou 3a1aun (CpaBHUBATh HECKOIBKO
BApUMAHTOB  pEIIEHHUSA, BbIOUpAaTh Haubonee NOAXONAIUNA €  y4ETOM
CaMOCTOSITETILHO ~ BBIJIECIICHHBIX KpUTEpHeEB). ba3oBble uHccaenoBaTENbCKUE



JEUCTBUS: MCIIOIB30BaTh BOMNPOCHI KAaK HCCIEIOBATENbCKUA HWHCTPYMEHT
no3HaHus, GOpMyJIUPOBATH BOMPOCH], (PUKCUPYIOIINE MPOTUBOpEUNE, TIpodIeMy,
yCTaHABJIMBATh MCKOMOE W JIaHHOE, ()OpMHUPOBATh TUIIOTE3Y, apryMEHTUPOBATH
CBOKO TMO3WUIMIO, MHEHHE;, MPOBOAUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN
AKCIIEPUMEHT, UCCIIEIOBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTEeMaTHUYECKOTO
00bEKTa, SIBJICHUS, MPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEX]Yy OOBEKTaMH,
SBJICHUSIMU, TIPOIIECCAMM; CaMOCTOSITEIBHO (QopMynupoBaTh 0000IIEHUS U
BBIBOJIBI IO PE3yJibTaTaM MPOBEAEHHOTO HAOIIOICHUS, UCCIIEIOBAHMS, OIIEHUBATh
JIOCTOBEPHOCTh  IIOJIYYEHHBIX  PE3yJbTaTOB, BBIBOJIOB M  0OOOIICHUI;
MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHUE MPOIECCA, a TakKKE BbIJIBUTaTh
IPEATIONIONKEHNS O €ro Pa3BUTHHM B HOBBIX yciaoBUsX. Pabora ¢ mHpopmarmeii:
BBISIBJISITH  ICPUIIUTHl MHGOPMAIIUM, JAaHHBIX, HEOOXOIWMBIX JJii OTBETa Ha
BOIIPOC W I pEUIEHUs 3aJlauyd; BbIOUpaTh HHQPOPMAIMIO M3 HCTOYHUKOB
Pa3IUYHBIX THUIOB, AHAJIM3UPOBATH, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
nH)OpPMAILIMIO Pa3IUYHBIX BUAOB U (OPM TMPEACTABICHUS; CTPYKTYpPHUPOBATH
uHQOpMaILMIO, TPEACTABIATh €€ B pasIWYHbIX (GopMax, HILIFOCTPUPOBATH
rpaduyecKk; OIEHHMBATh HAAEKHOCTh HMH(POPMAIIMM IO CaMOCTOATEIbHO
c(hopMyIHPOBAHHBIM KPUTEPHUAM, CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHUKaTHBHBIE YHUBEpCAIbHbIC YYeOHBIC JNEHWCTBHUS: BOCIIPUHHMATH U
bopMyIUpPOBaTh CYXKIEHUSI B COOTBETCTBUM C YCIOBHSIMU U LIENISIMHU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIp@)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NMMCbMEHHBIX
TEKCTaX, JaBaTh IOSICHEHWA IO XOJAYy pEIIeHUd 3aJa4d, KOMMEHTHUPOBATH
MOJIYYEHHBIM pEe3yJbTaT; B X0/ OOCYXIEHUsl 3aJaBaTh BOMPOCHI IO CYIIECTBY
o0cyXaaeMol TeMbl, MPOOJIEMBbI, pEIIaeMOM 3aJayd, BBICKA3bIBaTh WJIEH,
HAIICJICHHBIC HA MOUCK PEUICHUS, COMOCTABIISITh CBOU CYXIEHUS C CYXKIACHUSIMHU
JIPYTrUX YYaCTHHUKOB JIHAJIOTa, OOHAPYKMBATh Pa3IMUuMe M CXOACTBO MO3HUIIMH, B
KOppeKkTHOUW  opMe  (GOpMyIHUpPOBaTH  pa3HOTJACUS, CBOM  BO3PAKCHUS;
MPEJICTABIATh PE3YyJAbTaThl PEMICHUS 3aJadd, SKCIEPUMEHTA, HCCIIEIOBaHHUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpaTh (opMar BBICTYIICHUS C Y4ETOM 3ajad
MPE3CHTAIIMU U OCOOCHHOCTEHN ayIUTOPHUHU.

PerynsatuBHple yHHBepcanbHble ydeOHbIe neicTBUsS CamMoopraHu3aus:
COCTaBJISITh IUIAH, AJITOPUTM pEUICHUs 3aJlaud, BBIOMpPATh CMOCOO PEIICHUS C
YYETOM MMEIOIIUXCS pecypcoB 151 COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUpPOBaTh U KOPPEKTUPOBATHh BapUAHThl PEHICHUN C Y4ETOM HOBOM
uHpopmar. CaMOKOHTPOJIb, SMOITMOHATLHBIN MHTEIUICKT: BJIaJCTh HAaBBIKAMU
MO3HABATEIbHON pedIeKCMHM KaK OCO3HAHUSI COBEPINAEMBbIX JEUCTBUH U
MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh CIIOCOOAMU CaMOMPOBEPKH,
CaMOKOHTpOJISI TpOLECCa W PeE3yJibTaTa pPEIICHUs MaTEeMaTU4YeCKOM 3aj]1auu;



NPENBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TP PEIICHUH 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HAWJICHHBIX OIMUOOK, BBISBICHHBIX TPYAHOCTEH; OIICHMBATH COOTBETCTBHUE
pe3ynbpTaTa IeId W YCJIOBHSM, OOBSCHATh TMPUYUHBI JTOCTHOKCHHUS WIH
HEIOCTIIKEHUSI PEe3yabTaTOB JIEATEIHHOCTH, HaXOAUTh OLIMOKY, JaBaTh OLIEHKY
npuodpeTréHHOMY onbITy. COBMECTHAs IEATEIbHOCTh: IOHUMATh U UCIOIb30BaTh
NPEeUMYIIECTBa KOMAH/IHOW UM MHAUBUIYAIIbHOW pabOThl MpU PEHICHUH y4eOHBIX
3a/1a4, MPUHUMATH 1[EJIb COBMECTHOW JESATENbHOCTH, TUIAHUPOBATh OPTraHU3aIINIO
COBMECTHOM PaboThI, pachpenensTh BUABI padOT, JOroBapuBaThCS, OOCYKIATh
mpolecc M pe3yiabTar paboThl, 00001aTh MHEHUS HECKOJbKUX JIIOACH;
y4acTBOBAaTh B TPYMNIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHUH,
«MO3TOBbI€ HITYPMbD» W HWHBIE), BBINOJIHATH CBOIO YacTb pabOThl U
KOOPJIMHUPOBATh CBOMW JICUCTBHS C JAPYTUMU WICHAMH KOMAaHJbI, OIICHHBATH
KayeCTBO CBOETO BKJIaJa B OOUIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKAMHU B3aUMOICHCTBHUSI.

[MPEAMETHBIE PE3VJIBTATBI IlpenMerHble pe3yiabTarbl OCBOCHHS
porpaMMBbl 10 MaTeMaTWKe Ha 0a30BOM YPOBHE Ha ypOBHE CPEIHETO OOIIEero
o0pa30oBaHus MPEACTABIEHBI MO TOJaM O0OYYEHHs B PaMKaX OTIEIbHBIX YUEOHBIX
KYPCOB B COOTBETCTBYIOIIMX pa3jiefiax MporpaMMbl IO MaTeMAaTHKeE.

PABOYAS TIPOTPAMMA
(ID 7136273)

yueOHOro npeaMera «AJjredpa U HaYaJIa MAaTeMATHYECKOT0 aHAJIM3A.
ba3oBblii ypoBeHb»
s ooygaromuxcs 10-11 kimaccos
MNOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma y4ebHOro Kypca «Airedpa U Hadajla MaTeMaTHYECKOTro
aHanmm3a» 0a30BOro ypoBHs aisi oOydarommxcsi 10 —11 kxmaccoB paspaboraHa Ha
ocHOBe DenepallbHOTO TOCYIaPCTBEHHOT'0 00pa30BaTEIBLHOTO CTAHAApTa CPETHETO
obmero oOpa3oBaHus, C YyY4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBABIACMBIX K MaTEMaTHYCCKOMY OOpa30BaHUIO, W TPAIUIIMNA POCCHUCKOTO
oOpazoBanms. Peanmmzaiusi mporpaMMbl OOECTIEUMBAET OBIAICHHE KITFOUYEBBIMU
KOMIIETEHIUSMH, COCTABISIOIIUMH OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPBIBHOTO



o0pa3oBaHusl, LETOCTHOCTh OOIIEKYJIbTYPHOr 0, JMYHOCTHOIO M MO3HABATEIBHOI O
Pa3BUTHUS JIMYHOCTU 00YYaOIINXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Hauana MaTeMaTHYE€CKOTO aHalv3ay SBISETCA OAHUM W3
HauOosiee 3HAUUMMBIX B IPOrpaMMe CTapllied IIKOJbI, IOCKOJIbKY, C OJHOM
CTOPOHBI, OH OO€CHeuyuBaeT HHCTPYMEHTAJIbHYIO 0a3y i HU3Y4eHHS BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYyrod CTOPOHBI, (POPMHPYET JOTHUYECKOE U
a0CTpaKTHOE MBIIUIEHUE Yy4YalluXxcsi Ha YPOBHE, HEOOXOAMMOM [Jisi OCBOCHHS
KypcoB HMHGOPMATHUKH, OOIIECTBO3HAHMS, HCTOPUH, CJIOBECHOCTU. B pamkax
JAHHOIO Kypca Y4YallMecs OBJIAJIEBAIOT YHHMBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopasi GOpMyIHUpyeT CBOM TOCTHKEHHUS B MAaTEMaTU4YeCcKoil (hopme.

Kypc anreOpsl n Hauan MaTeMaTHyeCcKoro aHaiau3a 3aKJaJbIBa€T OCHOBY IS
YCIIELIHOTO OBJIQJICHUsI 3aKOHAMU (PU3UKHU, XUMHUH, OHOJIOTMH, IOHUMAaHUS
OCHOBHBIX TEHJEHIMI SKOHOMHMKHM M OOLIECTBEHHOM JKHW3HH, MO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW *W3HHU. B TOXe Bpems oBiajieHuE
aOCTpakTHBIMM M JIOTMYECKM CTPOrMMHM MaTeMaTMYECKUMHU KOHCTPYKLUSMHU
pa3BUBAaE€T yMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEP)KIEHUS, UCIOIb30BaTh 0000LIEHNE U KOHKPETU3aLUI0, adCTparupoBaHue 1
aHAJIOrulo, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MbllieHue. B xone u3yuenus
anreOppl M Hayajl MaTeMaTHYECKOro0 aHalu3a B CTaplied IIKOJE Yydalluecs
NOJyYarOT HOBBIA ONBIT pENIEHUS MPUKIAAHBIX 33J1a4, CaMOCTOSITEIbHOIO
NOCTPOEHUS] MAaTEMaTUYECKUX MOJIENEH peajbHbIX CUTYyallMii M HMHTEpIpeTanun
NOJYYCHHBIX  PEIIeHHM, 3HAKOMSTCS C  OpUMEepaMH  MaTEMaTUYECKUX
3aKOHOMEpPHOCTEM B MPHUPOJIE, HAYKE M B MCKYCCTBE, C BBLIAIOLIUMUCS
MaTEMaTUYECKUMH OTKPBITHSIMHU U KX aBTOPAMH.

Kypc oOnagaer 3HAUMTENbHBIM BOCHUTATEIbHBIM MOTEHLHMAIOM, KOTOPBII
peanu3yercsl Kak depe3 y4eOHbIM MaTepuan, CIOCOOCTBYIOIIMM (OPMUPOBAHUIO
HAyYHOI'0 MHPOBO33PEHMsI, TaK W dYepe3 crneuuduky ydeOHOM AesaTenbHOCTH,
TpeOyrorei CaMOCTOATEIIbHOCTH, aKKypaTHOCTH, IPOJOJIKATENBHOM
KOHUEHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYEHHBIA PE3YNIbTaT.

B ocHoBe Mmeroauku oOydeHus aiareOpe M HadyajaM MaTeMaTH4eCKOro
aHaJIN3a JISKUT AESITeIbHOCTHBIN NPUHIUI 00yUYeHUS.

CrpykTypa Kypca «Airedpa 1 Hauyaja MaTeMaTUYECKOI0 aHaJIN3a» BKIIIOYAET
CIEIYIOLIUE COJIepKATEIbHO-METOANYECKUE JIMHUM: «YHciIa W BBIYMCICHUS,
«PyHkuuu v rpadukuy», «YpaBHeHMsT U HepaBeHcTBa», «Hauana
MaTEMaTUYECKOrO  aHanu3a», «MHOXecTBa U Joruka». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCSd Ha MPOTSKEHUH JIBYX JIET



oOy4eHMs B CTapllIel IIKOJIe, €CTECTBEHHO JOMOJIHSASA APYr APYra U MOCTENEHHO
HACBHIIAsICh HOBBIMHM TeMaMu W  pazaenamu. JlaHHBIA Kypc — sBISIETCS
WHTETPaTUBHBIM, TIOCKOJIbKY OOBEIUHSIET B cebe coJepKaHue HECKOJbKUX
MaTEeMaTUYECKUX JAUCIUIUIMH: alredpa, TPUTOHOMETPHUSI, MAaTeMAaTHUECKUI aHaIIN3,
Teopusi MHOXKeCTB U JAp. [lo Mepe Toro kak ywamuecs OBJaaeBarOT Bc€ Ooiee
IIUPOKUM MaTEMaTHYECKUM armnapaToM, Y HUX MOCIEI0BaTeIbHO (hopMUpYyETCS U
COBEPIIECHCTBYETCS yYMEHHE CTPOUTh MATEeMAaTHYECKYI0 MOJElb peajbHOM
CUTyall¥, TPUMEHSATh 3HAaHUSA, TOMYyYCHHBIE B Kypce «Aurebpa W Havana
MaTeMaTUYECKOT0 aHAJINU3ay, I PEHICHUS CaMOCTOSITENFHO CHOPMYITUPOBAHHOMN
MaTeMaTHYECKOM 3a/1auu, a 3aTeM UHTEPIIPETUPOBATDH MOTYUCHHBIN pe3yJIbTar.

CopepkaTenbHO-MeTOAMYECKass JTUHUA «Yuciia ¥ BBIYUCIICHUS» 3aBepIIaeT
dbopMupOBaHNE HABBHIKOB MCTIOIB30BAHMS JICHUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikoje. B crapmieill mikoiie oco0oe BHUMAHHUE YENSIETCS
(GbOpMUPOBAHUIO MPOYHBIX BBIUMUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJIb30BaHUE PA3NUYHBIX (OpM 3amucu JEeHCTBUTEIHHOIO YMHCIA, YMEHUE
palMOHAIbHO BBINOJHATh JIEUCTBUS C HHUMH, JI€JaTh NPUKUJIKY, OLICHUBATH
pesyabtar. OOyuaronuecs TMOMY4YalOT HaBBIKM MNPUONIMKEHHBIX BBIUYMCICHUM,
BBITIOJIHEHUSI JICUCTBUU C 4YMCIIaMH, 3alMCaHHBIMH B CTaHIapTHOW dopme,
UCITOJIb30BAHUSI MATEMAaTUYECKNX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BHIPAYKECHUI.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSKEHUH BCETO
oOy4yeHus B CTapliel IIKoJe, TMOCKOJBbKY B KaXIAOM paszjene porpaMMbl
PEeyCMOTPEHO pEelIEHUE COOTBETCTBYIOHMX 3aaad. OOydaroniuecs: oBJaJ€BaloT
pPa3IMUYHBIMU METOJAMHU PEUICHUS LEJIbIX, PALUOHAIBHBIX, HUPPALUOHAIbHBIX,
MOKA3aTEeNbHBIX, JIOTApUOMHUUECKUX W  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lomydeHHbIe yMEHUS UCTIONb3YIOTCS IPU UCCIIEI0BaHUN
GyHKIMNA ¢ TTOMOUIBIO TPOM3BOJIHOM, PEIIeHUHM MPUKIAJHBIX 3a/lady W 3a7ad Ha
HAaXOXJCHUE HauOONBIINX W HAUMEHBIIMX 3HayeHUuW QyHkuu. JlanHas
colepKaTeNbHass JIMHWS BKJIIOYaeT B ceOs Takke (QopMUpoBaHHE YMEHUM
BBITIOJIHATh Pacy€Thl Mo (opmysiaMm, NpeoOpa3oBaHUsSl LEbIX, PALMOHAJIBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKkKe BBIPAKEHUH,
collepKalux cTerneHu W Jorapudwmel. brarogaps u3ydeHuio ainreOpanveckoro
Marepuaga MPOUCXOAUT  JajbHEWIlee  pa3BUTHE  AJITOPUTMHUECKOTO U
a0CTPaKTHOIO MBIIUICHUSI ydalluxcs, (OPMUPYIOTCS HABBIKU JETYKTHBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMH  (opMaMu,  TPEJICTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPAaBEHCTB. AureOpa
npemyiaraer  3QQGEeKTUBHbIE HWHCTPYMEHTHI JUISI  PEIICHHUS] TPAKTUYECKUX U
€CTEeCTBEHHO-HAYUHBIX 3aJ1a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK
SI3bIKa HAYKH.



ConepxarenbHo-meToanueckass JauHug «DyHkuuu u rpaduku» TECHO
NEPEIUIETAETCA C APYTUMU JIMHUASMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATENBHOCTh U3YYECHHUS Marepuaa. N3yuenne CTENEHHOU,
MOKAa3aTeIbHOM, JIorapu(PMUUECKOM ¥ TPUTOHOMETPUUECKUX (PYHKITUH, UX CBOWUCTB
U rpaduKoB, UCTIONb30BaHUE (DYHKUIUN JUIsI PElIeHUs 3a4a4d U3 JPYTrux ydeOHBIX
IIPEAMETOB U PEANBHOM KU3HHU TECHO CBS3aHO KaK C MAaTEMAaTHYECKHM AHAIM30M,
TaKk M C pEIIeHHEeM YpaBHEHUU U HepaBeHCTB. [lpu 3TOM Oosbllloe BHUMaHUE
ynensiercs (GOpMHUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJIaMu 3aBHCHMOCTH MEXKIY
pa3sTUYHBIMUA BEJIUYMHAMH, HCCIEI0BaTh TOJIyYCHHbIE (QYHKIWUA, CTPOUTH HX
rpaduku. Matepuan 3Tol coliepKaTeIbHON JTMHUY HalleJICH Ha pa3BUTHE YMEHUU
Y HaBBIKOB, IMIO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTHM MEXAY BEIUYMHAMHU B
paznu4yHOl ¢dopMe: aHATUTHYECKOU, Tpaduueckoir u ciaoBecHOW. Ero m3yuenue
CIOCOOCTBYET Pa3BUTUIO  ANTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTHIA.

ConepxarenbHas nuHUs «Hadama MaremMaTH4ecKOro aHaiu3ay» I03BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MAaTEeMaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JOCTYMHBIX 00YYaAIOIIUMCS, Y KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh UCCJIEA0BATh U
ctpouth Trpaduku (QYHKIUNA, ONpeAensTh HX HauOOJbIINE W HaUMEHBIINE
3HAUEHHUS, BBIYUCITH IUIOMAAu (QUryp u o0ObEMBI Te, HaXOAUTh CKOPOCTH U
yCKOpeHus TpoiieccoB. JlaHHas copaepkarelbHasi JIMHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUSI MATEMATHYECKUX MOJENIEH pealbHbIX CHUTYyallHi,
HAaXOXJCHHUS HAWIYYIIETO PELICHUS B MPUKIAIHBIX, B TOM YHCIJIE COIMAIIbHO-
SKOHOMHYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOr0 aHaliu3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMANBHO-JIOIHUECKOTO U KPEaTUBHOTO
MBIIIUICHUS, (POPMHUPOBAHUIO YMEHUM pacro3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTUKH B Hayke, TEXHUKe U HucKyccTtBe. OOydyaroniuecss Yy3HAIOT O
BBIJAIOIINXCA PE3YyJbTaTaX, MOJYYEHHBIX B XOJAE€ pa3BUTHS MaTEMAaTHKU Kak
HAyKU, U UX aBTOpax.

ConepxarenbHO-MeToIMuecKas TuHUST «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBAILIEHA  3JEMEHTaM TEOPUM  MHOXKECTB. [€OpEeTUKO-MHOKECTBEHHBIE
NPEACTaBICHUS MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTUKHU WU Mpeiarator
Han0OoJee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONIMN BCE pa3Jeibl MATEMATHKU U €€
MPUIIOKEHUM, OHU CBS3BIBAIOT PAa3HbIE MATEMATUYECKUE AUCLMIUIMHBI B €IUHOE
uenoe. [foaToMy BaKHO AaTh BO3MOYKHOCTH IIKOJBbHHKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIpaKEHUSI CBOUX MBICTIEH.

B kypce «Anrebpa u Havajla MaTeMaTUYECKOrO aHalM3a» MPUCYTCTBYIOT
TaKk)k€ OCHOBBbl ~MAaTEMaTHUYECKOTO MOJEIUPOBAHUS, KOTOPbIE MPHU3BAHBI
chopMHpPOBATh HABBIKU MTOCTPOEHUS MOJIEICH peaTbHbIX CUTYAIlUN, UCCIIETOBAHUS



ATUX MOJENEel C MOMOIIbI amnmapara aiareOpbl U MaTeMaTHYEeCKOro aHalu3a U
MHTEPIPETALNN TOJYUYCHHBIX PE3yNbTaToB. Takue 3aJaHusl BIUIETEHbI B Ka)KIbIA
U3 pa3/ieJioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepuai Kypca IMHUPOKO UCIIONb3yeTCs
JUISL pelleHus] IPUKIAAHbIX 3a4a4. [Ipy penieHun peaabHbIX NPAKTHUUECKUX 3a/1ad
ydanirecss pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCs, HCIOJIB30BATh AHAIOIHIO, 0000IIAaTh M KOHKPETU3UPOBATh
npobsemy. JlesTenbHOCTh MO (HOPMUPOBAHUIO HABBHIKOB PEHICHUS MPUKIATHBIX
3aJlay OpraHu3yeTcs B MpOIecce M3YUEHHUs BCEX TeM Kypca «Anredpa M Havaia
MaTEMaTUYECKOIO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM rmuiaHe Ha M3ydYeHHE Kypca aireOpbl M Hayajl MaTEeMaTHYEeCKOIo
aHaju3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Hezento B 10 kiacce u 3 yaca B
Heznento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEPXAHME YYEBHOI'O KYPCA
10 KIJACC

Yucia 1 BBIYMCICHUA

PaunonanbHpie uncna. OOBIKHOBEHHBIE M JI€CATUYHBIE NPOOU, IMPOLIEHTHI,
OecKkOHEUHble  mepuoAudeckue aApodu. ApudmeTuyeckue  onepanud C
paloHaIbHBIMU YUCIIaMU, TPE0Opa30BaHusl YUCIOBbIX BhIpakeHul. [Iprmenenne
Ipo0eill M MPOUEHTOB JUIsl PELICHUs MPUKIAJAHBIX 3a/1ad U3 Pa3IM4HbIX OTpaciien
3HaHUU U PEANbHOM KU3HH.

JelictBuTenbHble uKcia. PanvoHanmbHbIE W UppalMOHAJBHBIE YHCIIA.
Apudmernueckue onepanuud ¢ ACUCTBUTENbHBIMU YHciaamMu. [lpubmmxéHnbie
BBIYMCIICHUS, ITPABWIIA OKPYIJIEHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUN.

Crenenr ¢ uensiM  mnokazateneM. CranpaptHas  Qopma  3amucu
neicTBuTenbHOr0 yucia. Mcnonb3oBaHue —moaxonsmied  (GopMbl  3amUCH
JEHUCTBUTENBHBIX YHUCEN Ui PELICHMs IPAKTUYECKUX 3a4a4 U INPEICTABICHUSA
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTtBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYPaJbHOM CTETICHHU.

CHHYC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHUHYC,
ApPKTAHI€HC YMCIOBOTO apTyMEHTA.

YpaBHeHUs] U HEPAaBEHCTBA

ToxkaecTBa U TOKIECTBEHHBIE MPEe0Opa30BaHUsI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHHE, KOpE€Hb YypaBHEHHUs. HepaBeHCTBO, pelleHue HepaBeHCTBaA.
Meron nHTEpPBAIOB.

Pemenue uenbix u JpoOHO-palliOHABHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanvoHaIbHBIX YPAaBHEHU U HEPABEHCTB.

Pemienre TpuroHOMETPUYECKUX YPABHEHU .

IIpruMmeHeHne ypaBHEHUMM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3aJay
M 3a71a4 U3 Pa3IMYHBIX 00JIacTel HAYKH U PeaTbHOM KU3HU.

DOYyHKIUHN U TPAPUKHU

OyHkums, crnocodbl 3amanus ¢QyHkuuu. ['padux  ¢GyHkumu. BzaumHo
oOpaTtHbie (DYHKITHH.

Ob6nacTe ompeneneHds U MHOXECTBO 3HadeHH (yHkumu. Hymm dyHkumu.
[TpomexxyTkH 3HAaKONOCTOSAHCTBA. YETHBIE U HEUETHBIE (PYHKITUU.

CrenenHas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa u rpauK KOpPHS n-Oi CTENEHHU.



Tpuronomerpudeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(yHKIMI YUCIIOBOTO apryMEHTA.

HauaJyia MmaTeMaTH4eCKOr0 aHAJIU3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJI€N0BaTEIbHOCTEH.
MOHOTOHHBIE TOCJIEN0BATEIBHOCTH.

Apudmernyeckas U reomerpudeckas nmporpeccuu. beckoHeuHo yObIBaroiast
reoMmerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBaIOIIEH TeOMETpUYECKOM
nporpeccun. Dopmysia CIOXKHBIX NPOLEHTOB. lcronp3oBaHue mporpeccur s
pELICHHS PEabHBIX 3a7a4 MIPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHOX€eCTBO, omepanuu HajJ MHOXXecTBaMu. Jluarpammbl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEATbHBIX
MIPOLIECCOB U SIBJIICHU, MPU PELICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, J0KA3ATEIbCTBO.

11 KIIACC

Yucaa u BBIYMCICHUS

HarypanesHble u nensie yncna. IIpu3Haku 1eITMMOCTH LIEIbIX YUCEIL.

CreneHpb C pallMOHAIBHBIM MoKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncina. JlecITUUHbIE U HATYpaJIbHbIE JTOrapU(PMBI.

YpaBHeHUs] U HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXKEeHUM, COIEPIKALINX JOrapu(MBbI.

[IpeoOpa3oBaHre BBIpRXXEHUH, COAEPKAIIUX CTEHNEHH C palUOHAIbHBIM
NIOKAa3aTEeNEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypAaBHEHUS U HEPABEHCTBA.

JlorapupmMuyeckue ypaBHEHHUsI 1 HEPaBEHCTBA.

Cucrtempl TMHEWHBIX YpaBHEHMN. PeleHne MpuKIaaHbIX 3a1a4 C MOMOIIbIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3ajlad W3 pa3judHbIX 00JlacTel HAayKU W peanibHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

Oyukuus.  I[lepuonnueckne  ¢QyHkumu. I[IpoMeXyTKM  MOHOTOHHOCTH
¢yHkuuu. Makcumymbl U1 MUHUMYMbl (QyHKUuu. HaunOosnbliee U HanMeHblliee
3HaYeHHE (PYHKIIMU HA IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIINN, X CBONCTBA U TpadUKH.

[TokazarenbHast u gorapudmMuyeckas QyHKIUN, X CBOWCTBA U TPAQUKH.



Wcnonb3oBanue rpaukoB PyHKUUNA 711 PEIIEHHs] YPABHEHUM M JIMHEHHBIX
CUCTEM.

Wcnonb3oBanue rpapukoB (QYHKUIUN JUIsI UCCIENOBAaHUS MPOIECCOB U
3aBHUCHUMOCTEHM, KOTOpblE€ BO3HUKAIOT NPHU PEIICHUH 3aJady U3 JPYTUX Y4eOHbIX
MPEIMETOB U PEATHHON KU3HHU.

Havana mareMaTH4ecKOro aHajm3a

HenpepoiBabie pyHKIMH. MeToa UHTEPBAJIOB JJIs PEIICHHUs] HEPABEHCTB.

[Ipomsponnas  ¢yHkuuu. ['eomerpudeckuii u  Qu3MUECKUH  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  d7MeMEHTapHBIX  (QyHKIUH.  DopMynbl  HAXOXKICHHS
IPOU3BOIHON CyMMBI, TPOU3BEAEHUS U YACTHOT'O (DYHKITHIA.

[Ipumenenre MPOU3BOAHON K UCCIEAOBAHUIO (DYHKITMIT HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHne HauOobIIero 1 HAaMMEHbIIEro 3HaYyeHus1 QyHKLIUH Ha
OTpE3KE.

[IprumeHeHne TPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
OPUKJIAJHBIX 3a/Jadax, Ui ONpENeNeHUs CKOPOCTH INPOLEcca, 3aJaHHOIrOo
(dopMynoi nian rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HBIX.

WNurerpan, ero reoMmerpuyeckuid U (Qu3myeckuid cmbich. Bwraucienue
uHTerpaia no gopmyne Hetorona—Jlelibuuna.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue ydebHOro mpenMera «Maremaruka» JOMKHO 00€CIIeUnBATH
JTOCTHKEHUE HAa YPOBHE CPEJIHETO 00111er0o 00pa3oBaHus CICIYIOMMNX JTUYHOCTHBIX,
METaNpeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS TMPOrpaMMbl y4eOHOr0 MpeaMeTra
«MaremMaTuKa» XapaKTepU3yITC:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOM MO3UIIMKU 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOro 00IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Opoleayp TpaxAaHCKOro oOImiecTBa (BbIOOPBI, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICMCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIMAMHA U Ha3HAYEHHUEM.

[TarpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXAaHCKOW UJICHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKON MaTEMaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUNCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K HCIIOJIb30BAHUIO JTUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'O BOCTTUTAHUS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
c(OpMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C NMPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U JAEATEIbHOCTHIO
y4€HOr0; OCO3HAHMUEM JIMYHOI'0 BKJIa/Ia B MOCTPOCHUE YCTOMYMBOIO OyyIIero.

DCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAsi ACTETUKY MaTEMaTHYEeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ad4, peleHuH, paccyXIcHUM;
BOCIIPUMMYHNBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE!

c(OPMHPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTeMaTHYEeCKHUE 3HAHUS B
MHTEpecax 370pOoBOro u 0e3onacHoro odpasa >KW3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3/IOPOBBIO (370pOBOE MUTAHUE, COATIAHCUPOBAHHBIM PEXUM 3aHATUN U

OT/IbIXa, perynsipHas busnueckas AKTUBHOCTB); bu3nYecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHAIX CIIOPTUBHO-03/I0POBUTEITHHOM
JeSITENEHOCTBIO.

TpynoBoe BOCIIUTAHUE:



TOTOBHOCTBIO K TPYIY, OCO3HAHWUEM IIEHHOCTH TPYIOTIOOMSI; MHTEPECOM K
pasnmuyHeiM  chepaM  TIPOPECCHOHAIBHONW  JCATEIBHOCTH,  CBS3aHHBIM  C
MaTEeMAaTUKOW M €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymielr npodeccun W pealM30BBIBATH COOCTBCHHBIC JKM3HCHHBIC ILIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTreMaTHYeCKOMY OOpa3oBaHHUIO U
caM0OOpa30BaHUI0 HAa TPOTSIKEHUU BCEH JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEHICHUHN MIPAKTUICCKUX 33J1a4 MaTEMaTUIECKOM HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTMYECKOW KYJIbTYpbl, IOHUMAHUEM BIIASHUS
COIMAJIbHO-D)KOHOMHYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATLHOMN
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKHX  Ipo0JIeM;
OpHEHTallMell Ha MNPUMEHEHHE MAaTeMAaTHYeCKMX 3HAHHMH JJIS pPEIICHHUS 3a1ay B
00JaCTH  OKpY)KArOIIeH cpennl, IUIAHUPOBAHMUSI TIOCTYIIKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUISI OKPYKAIOIIEH CPEeIbI.

[{eHHOCTH HAyYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  pa3BUTHA HAyKH H  OOIICCTBCHHOH TNPAKTUKH, IOHHMMaHHEM
MaTEMaTUYCCKON HayKh Kak cdepbl YeIOBEUECKOW JEITCIBHOCTH, ITAloB ¢€
pPa3BUTUS M 3HAYUMOCTH JUUIS PA3BUTHS I[MBUIM3ALMN, OBJAIACHHUEM S3BIKOM
MaTEeMAaTUKH W MaTeMaTHYeCKOW KyJIbTYpOW KaK CpEJICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO M HCCIIEAOBATEIBCKYIO NESITEIbHOCTh
WHIMBH/IyaJIbHO M B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOSHHUS IMPOrpaMMbl yu4eOHOTo MpeaMera
«MaremaTuka XapaKTepU3yTCs OBJIAJCHHEM YHUBEPCATbHBIMH
NO3HABAMESIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmsusiMuU, YHUBEPCAlIbHbIMU PecyIAMUBHBIMU OeUCTNBUIMU.

1) Vuusepcanvnvie  no3znasamenvhvle  Oeticmeus, obecneyusawom
Gdopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECco8 o0byuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYdcarwe2o0  Mupa,  HpPUMEHEHUe  JI02UYECKUX,
ucciedosamenbCcKux onepayuil, ymeHutl pabomams ¢ unHgopmayuei).

ba3oBbie nornueckue JeMCTBUS:

e BBIABIIATH U XapaKTePHU30BaTh CYIICCTBEHHBIC NMPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITUPOBATH
ONpEeNeNeHUs] TOHSTHH; yCTaHABIMBAaTh  CYHIECTBEHHBIH  MPU3HAK
KJIaccu(UKaIMd, OCHOBAHUSA JJIsi OOOOIICHUS W CPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;



BOCIPUHUMATh, (OPMYIUPOBATh M  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHbIE U OTPULATENbHBIC, €IMHUYHBIC, YACTHbIE W OOIIUE;
YCIIOBHBIE;

BBIBISITH ~ MAaTEMATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTUBOpEUMsT B (aKkTaxX, AaHHBIX, HAONIONEHUSX U YTBEPKIACHUSIX;
npenjiaraTb ~ KpUTEpUM  JJI8  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHUI 110 aHAJIOT U H;
IPOBOJUTH CaMOCTOSITEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIPsIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BbIBOJIBI;

BBIOMpATh C€rnoco0 pelieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BBIOMpaTh Haubosiee MNOAXOASIIIMNA C Y4ETOM
CaMOCTOSITEIIBbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrIe nccnenoBaTenbLCKIue JSHCTBUS:

UCTIOJIb30BaTh BOIPOCHI KAaK HMCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOUIHME TMPOTUBOPEUUE, MpoOIeMy,
yCTaHaBIMBaTh HMCKOMO€ M  JaHHoe, (OpMUpPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO TO3HIINIO, MHEHUE;

IPOBO/IUTH CaMOCTOSITETTLHO CTUTAHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHUS, TPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BbEeKTaMH, SABICHUSMH, MPOIIECCAMU;

CaMOCTOSATEIBHO (POpMYNIHPOBATH 0000IIEHHS U BBIBOJBI MO Pe3yJibTaTam
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBAHMS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000ILIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIABUTATH
MPEATNOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCJIOBHSIX.

PaGota ¢ undopmarnuei:

BBISBJISITH JIeUITUTHI MH(OpPMAILIMK, JAHHBIX, HEOOXOAUMBIX /JIsI OTBETa
Ha BOIIPOC U JJIsI pELICHU 3aa4U;

BBIOMpaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM IPEACTABICHHUS;

CTPYKTYpPHpPOBaTh MH(MOpMAIMIO, MPEACTABIATH €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduyecky;



2)

OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSITEIIbHO
c(OpMYITHUPOBAHHBIM KPUTEPUSIM.
Yuusepcanonuvie  KomMmynuxamueHnwvle  Oeticmsus,  o0becneuusaom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00OVHAIOUUXCSL.
OO1enue:

BOCIIPHHUMATh ¥  (POPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBHU C
YCIOBUSIMU U LESIMU OOIIECHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO
XOJy pelIeHus 3a/1a4u, KOMMEHTHPOBATh TIOJTYYCHHBIN PE3yJIbTaT;

B X0JIe 00CYXKICHHUsI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBI, pelraeMoi 3a/1a4un, BHICKa3bIBATh HJICH, HAIlCJICHHBIC HA ITOUCK
pEIICHHsI; COIOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXWUBATh PA3JIMUME W CXOJCTBO IO3UIIHHA; B
KOPpEKTHOU popme (hopMyTUpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEJCTaBISITh  pPE3yNbTaThl  pEIICHHs  3aJladd,  OKCIIEPUMEHTA,
UCCJICIOBaHUS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIIICHUS C YUIETOM 3aJ71a4 TPE3CHTAINN U OCOOCHHOCTEH ayTUTOPHUH.

CoTpyaHUYECTBO:

3)

NMOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHANBUYaTbHON PabOThI MPY pPEIICHNH YIEOHBIX 3a71a4; TPUHUMATH 11eITh
COBMECTHOU JEATEIbHOCTH, IUIAHUPOBATh OpPraHU3aIMI0 COBMECTHOMN
paboThI, pacrpenensTh BUAbl paboT, J0roBapuBaThCs, 00CYK1aTh MPOLECC
U pe3yJbTat paboThl; 0000IaTh MHEHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» M WHBIC); BBINOJHATh CBOK 4YacTh pPaOOTBI H
KOOpJIMHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH 4YJ€HAaMU KOMAaHJBI,
OLICHMBAaTh KAa4eCTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposarue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranu3zanus:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3a/1a4Hu, BBI6I/IpaTB CIT0Cc00 pemicHuA C

y4€TOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN ¢ y4€TOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU TO3HABaTENbHOM pediaekcuu Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJ€Th CHOCOOAMM  CaMOINpPOBEPKH, CaMOKOHTPOJS IHpolecca U
pe3yapTara pelieHus MaTeEMaTUYECKOU 3a1a4H;



e TMPEIBUACTh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PELICHHUH
3a1a4d, BHOCHTh KOPPEKTHUBBI B [EATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OILICHHWBAaTh COOTBETCTBHE pe3yNbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JTOCTHKEHHUS WIM HENOCTHKECHMS DPE3YJIbTATOB JEATEIBHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa U Hayama MaTeMaTHUYECKOrO aHAIHM3ay
Ha YPOBHE CpPEIHEro o0IIero oOpa3oBaHUsl JOHKHO OOecHedYrBaTh JOCTHKEHUE
CJIEIYIONTUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciaa v BbIYMCICHUS

OnepupoBaTh NOHATHUSAMH: PALUOHAIBHOE W JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JECATUYHAsS APOOb, MPOLIEHTBHI.

Boimonusate  apudMernyeckue — omnepaludd € palMOHAJbHBIMU U
JNENCTBUTEIBHBIMU YHCIAMU.

BomonusaTe npulmkEHHBIE BHIYUCIICHUS, UCTIONB3Ys MPaBUIa OKPYIJICHUS,
JenaTh MPUKHUIKY U OLICHKY PE3YJIbTAaTa BHIYUCICHH.

OnepupoBaTh MOHATUSMHU: CTENEHb C LEIBIM IOKAa3aTeNeM; CTaHIapTHas
dopma 3amucu  JEHCTBUTENBHOTO 4HCIA, KOPEHb HATypalbHOM CTENECHH;
UCTIOIb30BaTh MOIXOIAIIYI0 (POPMY 3alUCU JEHCTBUTEIBHBIX YHCET JUISl PELICHHUS
NIPaKTUYECKUX 3a]1a4 U MIPEACTABICHUS 1aHHBIX.

OneprpoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YTJIa;
UCTOJIb30BaTh 3alMCh MPOU3BOJIIBLHOIO yria uepe3 00paTHbIE TPUTOHOMETPUUECKHE
GyHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; ILEJIOE,
palMOHAIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

Boinonusate npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUW W pelaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BomonusaTe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W HPPAlMOHAIbHBIX
BBIDQ)KEHUA W pelmaTb  OCHOBHBIE THIIBI  LENbIX, PpPAalMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELIEHUSI MAaTEMAaTUYECKUX 3a/1a4
W 3aJ1a4 U3 Pa3INYHbIX 00JIacTel HAYKU U PEAIbHON KU3HHU.



MopnenupoBarh peajibHbIE CUTyalldd Ha S3bIKE aure0pbl, COCTaBISATh
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BATh
NOCTPOEHHBIE MOJIEJIN C UCIIOJIb30BAHMEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATHSAMH: (PYHKIIHS, CIIOCOOBI 3alaHusi (YHKIUHU, 00JIaCTh
OTpEeNeHUs] U MHOXKECTBO 3HaueHM (QyHKUUH, Tpaduk (QyHKIHH, B3aUMHO
oOpaTtHbie (DYHKITUH.

OnepupoBaTh MOHATUAMU: UYETHOCT U HEUETHOCTh (QYHKIUH, HYJIU
(GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpa@uku GyHKIMM 1715 pellieHrus ypaBHEHUH.

Crpouth U 4uTaTh rpaQuKu JUHEHHON (QYHKIMH, KBaJpPATUYHON (PYHKLMH,
CTENEHHON (PYHKIMU C LIEJIBIM NTOKA3aTENEM.

Ucnonw3oBath rpadukyd QyHKIMA I KCCIEAOBAaHMUSI TMPOIIECCOB U
3aBUCUMOCTEN MpPHU pElIeHUH 3a/1ad U3 JPYruX y4eOHBIX MPEIMETOB U PeaibHON
KU3HU; BBIpaXaTh (popMynamMu 3aBUCUMOCTH MEXY BETUUMHAMU.

Havajia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSMHU: IOCJIENOBATEIBHOCTh, apudmernueckas u
reoMeTpuyecKas Mporpeccumu.

OnepupoBaTh MOHATUAMH: OECKOHEUYHO YOBIBAIOIIAs TI'€OMEeTpUYEecKas
nporpeccusi, cymma 0eCKOHEUYHO YOBIBaIOIIEH T€OMETPUYECKOM TPOrPECCU.

3anaBaTh MOCIEN0BATENLHOCTH PAa3IMUYHBIMU CIIOCOOAMU.

Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBLHOCTEN U MPOTrPECCUM I PEIICHUS
peasIbHBIX 3a]a4 PUKIIAJHOIO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, ONlEpAllMU HaJl MHOXECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — anmapar Uil ONMCaHUs
peasbHBIX MNPOLECCOB M SIBJICHUH, NpPU pPELICHUU 3aJad W3 JPYrHX y4eOHbIX
IPEIMETOB.

OnepupoBarb  MOHATHUAMM: ONpEJCNICHHE,  TEOopema, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yucaa u BBIYMCICHUS

OnepupoBaTh MOHATUSAMM: HATypajdbHOE, LEJIOE YHCIO; HCIOIb30BATh
IOPU3HAKH JIETMMOCTH LIEJIBIX YHCEJI, Pa30KEHUE Yucia Ha IPOCThIE MHOXKHUTEIN
IUI peLLIeHUs 3aauy.

OnepupoBath MOHATUEM: CTEIIEHD C PALMOHAJIBHBIM IIOKA3aTEJIEM.

OnepupoBaTh NOHATHUAMHU: JIOrapudM 4Yucia, JECATHUUHBIE UM HATypajbHbIE
Jaorapu(pMsl.



YpaBHeHUsS U HEPABEHCTBA

[IpumeHsT,  CBOWMCTBA CTENEHM ISl NPeoOpa3OBaHUS  BBIPAXKEHUI;
ONEPUPOBATH TOHATUSAMM: TOKA3aTEIbHOE YpaBHEHHWE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI ITOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Boinonuate npeoOpa3oBaHUs BBIPAKEHUM, COJEpXKalUX Jorapudmsi;
OIepUpPOBaTh MOHATUAMU: JOrapu(pMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI TOTapu(MUUYECKUX YPaBHEHUI 1 HEPABEHCTB.

Haxonuts pemienust npoCTEUINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHSATUSIMHU: CUCTEMa JIMHEHHBIX YpaBHEHHUU U €€ pelIeHue;
WCIIOJIb30BATh CUCTEMY JIMHEWMHBIX YPABHEHUH JJIs1 PEIICHUS TPAKTUYECKUX 3a7ad.

Haxoaute pelieHuss npocTelnx CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX
YPaBHEHUW U HEPABEHCTB.

MonenupoBarb peajibHbIe CUTyallud Ha S3bIKE aure0pbl, COCTaBIATh
BBIDQXEHUS, YPABHEHHMs, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHUIO 3a/1a4H,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM aIllapaTa ajareopsl

DOyHKUUM U rpaduku

OnepupoBaTh  MOHSTUSMH: TepuoAMYEcKass  (QYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMM, TOYKM JKCTpeMyMa (QyHKUIUM, Haubojblee U
HauMEHbIIee 3HA4YeHUS (PYHKIMHU Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
uccienoBanus (pyHKITNH, 3aJaHHONU TPaPUKOM.

OnepupoBaTh MOHIATUSMH: TpapuUKH TOKa3aTENbHOH, JorapuMUUecKord u
TPUTOHOMETPUUECKUX (DYHKIIMIA; n300paxkaTh UX HAa KOOPJAWHATHOW TUIOCKOCTH U
VICIIOJIb30BATh ISl PELICHUS] YPABHEHUM U HEPABEHCTB.

N300paxatb Ha KOOPJAMHATHOMN IIOCKOCTU IrpaUKH JMHEHUHBIX YpaBHEHHUI
Y UCTOJIb30BATh UX JIJIsl PELICHUS] CHCTEMBI IMHEWMHBIX YPaBHECHUM.

Ucnonb3oBath rpaduku (QYHKIUNH JUIsi  UCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX yUEOHBIX TUCIUTIINH.

Hayvajia MmaTeMaTH4€CKOr0 aHAJIU3A

OnepupoBaTh MOHATUAMU: HENPEpPbIBHAS (DYHKIMS;, MTPOU3BOIHAS (DYHKIUU;
UCIIOJIb30BaTh TEOMETPUUECKUNA U (PU3UMUECKHUIN CMBICI MPOU3BOAHON JJIsl pEIICHUS
3aaad.

HaxoauTs npou3BoiHbIE 3JIEMEHTAPHBIX (YHKIIMMI, BEIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHUSI, YACTHOTO (YHKIIHH.

Hcnonb3oBaTh MPOU3BOAHYIO JIs UCCIEeAOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
¥ DKCTPEMYMBI, IPUMEHSThH PE3yJIbTAThl UCCIEOBAHUS K TIOCTPOCHUIO TPA(UKOB.

Hcnonp30BaTh NPOM3BOAHYIO Il HAXOXKIACHUS HAWIY4YLIEro PEIICHUS B
NPUKJIAHBIX, B TOM YHCJIE COUUATbHO-3KOHOMUYECKHUX, 3a/1a4aXx.

OnepupoBaTh TOHATHSAMHU: TEpBOOOpa3Hasi W  MHTErpall; TOHUMATH
TreOMETPUIECKUN U (PU3UUECKUIN CMBICI HHTETpaa.



Haxonute mepBooOpa3Hbie dJIeMEHTAPHBIX (DYHKIHH; BBIYHCIATH MHTETPA
no ¢popmyinie Hetorona—JIeitbHuma.

PemaTe mpukimagHbie 3a7a4d, B TOM YHUCJIE COIMAIBHO-DKOHOMHUYECKOTO U
dbusznyeckoro xapakrepa, CpeICTBaMU MaTeMaTUYECKOT'0 aHaJU3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3ieoB 4 TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypcbl
MHoOXecTBa palliOHAIBHBIX U
1 CUCTBUTEIBbHBIX UKCEN. PalnoHabHbIE 14 1 bubmmorera [IOK
A - ral https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oyukuuu U rpaduku. CTeneHs ¢ LeabM 6 bu6nmoreka [IOK
[oKas3arejieM https://m.edsoo.ru/1568aba3
3 ApupmeTnueckuii KOpeHb N—Oi CTETIeHHU. 13 1 bu6mmoreka [IOK
HppanroHanbHbIe YpaBHEHUs U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyibl
4 UroHOMETpUHU. T pUroHOMETpUYECKUE 22 1 bubmmorexa HOK
P TPHH-IP P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 IlocnenoBaTebHOCTU U IPOTPECCUU 5 bubmmorexa [IOK
A poTp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AITHIS 3 | bu6mmorexa [IOK
3HaHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB 110 I[TPOIT'PAMME 68 4 0




11 KUIACC

Kosn4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3iesioB U TeM (uudgposbie)
Kontpoabusie | IlpakTnuyeckue
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypcbl
CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeIEM.
1 [loxazarenbHast pynkuus. [lokazarenbHbie 12 1 bubamorexa [OK
YHKIHA. https://m.edsoo.ru/f11c4afd
YpPaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas KLU,
2 HorapniMquCKHe (by:BHHCHI/ISI u 12 bubmmorexa [IOK
p P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudyeckue KITUU U UX
3 r pa(pm(n T iFOHOMCT(bIZ;IeCKI/Ie 9 1 bubmmorexa LOK
p 1P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
but6mmoreka [IOK
4 IT T i 24 1
POUSBO/IHAZ. LIPHMCHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bub6moreka [IOK
5 nu 9
HITCrpaj i ero HpHMEHCHHIA https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
6 C 5 12 1
MCTEMBT YpaBHCEHHIH https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK
H
7 ATYPAIBHBIC M LICTIBIC HHC1a 6 https://m.edsoo.ru/f11c4afd
g [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aIUs 18 ) but6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME 102 6 0




IHOYPOYHOE IIVTIAHUPOBAHUE

10 KJIIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
mudpoBbIe
Nenn/m | Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchbl
| MHO)eCTBO, ONEpaIy HaJl MHOKECTBAMHU. | bubnuoreka [IOK
Huarpammel Oiinepa—BenHa https://m.edsoo.ru/746d5dce
Panmonaneueie yncna. OOBIKHOBEHHBIC U
2 €CSITUUHBIE TPOOH, IPOLIEHTHI 1 bubamorera LOK
A APODIL TIP ’ https://m.edsoo.ru/be888093
OECKOHEUYHBIE IEPUONUECKUE IPOOH
ApudmMernyeckue orepanuu ¢
3 apI_II/Iq())HaHLHBIMI/I qncnzMH npeoOpa3oBaHus 1 bubmmorexa [IOK
p TaMi, Tpeodp hitps:/m.edsoo.ru/4d7f95fe
YHUCJIOBBIX BBIPAKEHUN
ITpumenenne npoOeii U IIPOIIEHTOB I
4 fmeHI/m 1| I/IKJII)a HBIX 3ap a4 U3 Pa3IMYHbIX 1 bubamorexa [IOK
p 1 HIPHIIaZ AT I3 P hitps://m.edsoo.ru/44dd1046
oTpaciieil 3HaHUI U peanbHOM KU3HU
IIpumenenne npoOeii U IIPOLEHTOB IS
5 epmeHI/m I I/IKJ}:I)a,I[HBIX 3a§laq W3 pa3JInYHBIX 1 bubmmorexa [OK
p 1 Lpuivia ‘3P hitps://m.edso0.ru/d99d8c74
oTpaciieil 3HaHUI U peaTbHOU KU3HU
6 JeiictBuTenbHbIC yncia. Pannonansabie U | bubnnoreka [IOK
HppalioHaIbHbIE YHCIIa https://m.edsoo.ru/2f36a36f
. Apudmernueckue ornepanum c | bubnmoreka [JOK
JIEMCTBUTEIIBHBIMU YUCIAMH https://m.edsoo.ru/a97al12d9
[TpubnmxEHHbBIE BEIYUCICHUS, TPABUIA
bu6nuoreka [IOK
8 OKpYIJIEHUS, IPUKUKA U OLIEHKA pe3yibTaTa 1

BEIUMCIICHUN

https://m.edsoo.ru/cb723fbd




ToxaecTBa U TOXKJICCTBEHHBIC

bu6mmoreka [IOK

9
npeoOpazoBaHus https://m.edsoo.ru/3a23acl5
10 VYpaBHeHue, KOPEHb YPAaBHEHUS brbmorexa LOK
p » KOp yp https://m.edsoo.ru/1 1ac68be
11 HepaseHncTBo, penieHre HepaBeHCTBa bubmmorexa [IOK
P P P https://m.edsoo.ru/S0bdf26d
bu6nmmoreka [IOK
12 Meton nHTEpBaIOB
AL MHTEp https://m.eds00.ru/775f5d99
13 Pemenue nensix u IpoOHO-paIMOHATBHBIX bubnnoreka [IOK
YPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/6ec7al07
KontponbHast paboTa o Teme "MHOXecTBa
14 AMOHAJIBHBIX U JEUCTBUTEIBbHBIX YHCEN bubmorexa LOK
patt g - https:/m.edsoo.ru/1914a389
PanmonanbHble ypaBHEHUS U HEPABCHCTB
15 OyHKIHA, CIOCOOBI 3aJaHUS PYHKIIUU. bubmuorexa [IOK
Bzaumno oOpaTHbIe GyHKIIHH https://m.edsoo.ru/226eeabf
I'paduk pyakmun. O6macTs onpeneneHus u
16 MHOKECTBO 3Ha4YeHHUN QyHKIMU. Hynm bubmotexa HOK
i Y https://m.edsoo.ru/763e75ee
¢dbysaxun. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA
bu6nuoreka [IOK
17 YETHbIE U HEUETHBIC KIUU
ymKi https://m.edsoo.ru/ff4564ad
CreneHs ¢ 1eJIBIM ITI0Ka3aTeIEM.
18 CrangaprtHas (hopMa 3armcu bubmmorexa [IOK
anaap p https://m.edso0.ru/66446d3e
JNEHCTBUTEILHOTO YnCia
HcnonszoBanue noaxoasmieit popmsl
19 3aIICH JeHCTBUTENBHBIX YHCEN JIIS bubmuorexa [IOK
peIIeHNs IPaKTUIECKUX 3a1a4 U https://m.edsoo.ru/6eadc6f1
MIPEICTABIICHUSI IAHHBIX
20 CrenenHast GyHKIUS C HATYPaJIbHBIM U bub6nmorexa [IOK




1enbM nokazateneM. EE cBoiicTBa u rpaduk

https://m.edsoo.ru/3f25a047

ApudmeTnueckuil KOpeHb HaTypaIbHON

bubmuorexa [IOK

21 CTEIICHU https://m.edsoo.ru/d82c36d4
2 Apudmernueckuil KOpeHb HATypaIbHON bubnnoreka [IOK
CTEIICHU https://m.edsoo.ru/fe7fc4db
3 CRoiicTBa apu(PpMETHIECKOTO KOPHS bubnmnoreka [IOK
HaTypaJIbHOM CTEIIEHU https://m.edsoo.ru/d0f0b260
CaoiicTBa apu(hMETHUECKOT0 KOPHS bubnnoreka [IOK
24 .
HATypaJIbHOU CTEIIEHU https://m.edsoo.ru/c3389865
CaoiicTBa apu(pMeTHYECKOro KOpHs bubnmoreka [JOK
25 .
HATYpaJIbHOW CTENIEHU https://m.edsoo.ru/444c4b9c
26 JleiicTBus ¢ apupMETHUECKUMHU KOPHIMH N— bu6nmorexa [IOK
OH CTENEeHU https://m.edsoo.ru/54b815¢5
7 HeiictBus ¢ apudpMeTHUECKUMH KOPHSIMH N— bubnmoreka [IOK
O#l CTENeHn https://m.edsoo.ru/83105a0e
JleiicTBus ¢ apupMETHIECKUMHU KOPHIMH N— bu6nmorexa LIOK
28 .
OH CTENICHU https://m.edsoo.ru/2ablc7bc
JleticTBus ¢ apuMeTHUSCKUMHU KOPHAMHU N— bubnmoreka [JOK
29 .
OU CTEIIEHU https://m.edsoo.ru/eacb053c
JleiicTBus ¢ apu(pMETUIECKUMU KOPHIMH N— bu6numorexa [IOK
30 .
OH CTEIECHU https://m.edsoo.ru/8aSadaS1
Pemienne nppaniuoOHaIbHBIX YPaBHEHUN U bubnmoreka [JOK
31
HEPABEHCTB https://m.edsoo.ru/69106ae7
Pemenne nppanMoHaIBHBIX YPABHEHUN U bub6numorexa [IOK
32
HEPaABEHCTB https://m.edsoo.ru/9362fea9
13 Peuienne nppanimoHaIbHBIX YPaBHEHUN U bubnmoreka [JOK
HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenue nppaunoHaIbHBIX YPABHEHHUN U bubnmoreka [JOK




HCEPABCHCTB

https://m.edsoo.ru/de7ca33e

Pemenue nppaninoHaIbHBIX YPABHEHUN U

bubmuorexa [IOK

35
HEPaBEHCTB https://m.edsoo.ru/87e5e52d
. . bubnmoreka [JOK
36 CaoiicTBa U rpauk KOpHS N-0ii CTETIEHU hitps:/m.cdsoo.ru/eb0ccSe3
bu6nmmorexa [IOK
37 Caoid -oi
BOIICTBa U rpauk KOpHS N-0if cTEereHu hitps:/m.cdsoo.r/5129b9b5
KonTponbhas pabora 1o teme
13 "ApudmMeTnueckuit KOpeHb N—Oi CTETEHH. bu6nmorexa [IOK
HppauvioHanbHbIe ypaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHCTBA"
39 CuHyC, KOCUHYC M TAHT€HC YUCJIOBOTO bubnmnoreka [IOK
aprymeHra https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCUHYC M TAHT€HC YUCJIOBOTO bubnuotexa [IOK
aprymeHra https://m.edsoo.ru/ec9f4d78
A1 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC bubnunoreka [JOK
YHUCJIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
4 ApKCHUHYC, apKKOCHHYC M apKTaHT'€HC bubnnoreka [IOK
4YHUCIIOBOTO aprymMeHTa https://m.edsoo.ru/f1{f9220
TpuronomeTrpuyeckas OKpy>KHOCTb,
43 0111) e enem:ep HFOHOMepqueCKHx buommorera HOK
DE/CIICHHE TP P https://m.eds0o.ru/6df195a0
(yHKINH 9UCIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpy>KHOCTb,
44 05 e eJ'IeHI/Iep I/IFOHOMepyI/I‘IeCKI/IX bubamorera LOK
PEACTIEHHE TP P https://m.edsoo.ru/6b61c578
(yHKIMI YMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI buoamorera LOK
p p PMY. https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI bubnunoreka [IOK




https://m.edsoo.ru/fcdd2a2e

47 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI bubamorera LOK
https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI bubmmorexa HOK
https://m.edsoo.ru/12d1413c¢
49 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX bubmmorexa [IOK
BBIPAYKEHHI https://m.edsoo.ru/e248c5fc
50 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX bubnmorexa LIOK
BBIPAKECHUN https://m.edsoo.ru/09baSb3d
51 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX bubnnoreka [IOK
BBIpaXEHU https://m.edsoo.ru/1f4655da
57 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX bu6nuorexa LIOK
BBIPAKECHUN https://m.edsoo.ru/76ce9958
53 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX bubnnoreka [IOK
BBIPAKEHUI https://m.edsoo.ru/8fa598b5
54 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUN bubamorera LOK
https://m.edsoo.ru/6baefe19
55 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI buoamorera LOK
https://m.edsoo.ru/alf8d141
56 Pemenne TpUroHOMETPUYECKUX YpaBHEHUM bubmmorexa [IOK
https://m.edsoo.ru/65a0f2d0
57 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM buommorexa HOK
https://m.edsoo.ru/0d8a770d
58 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI buoamorera LOK
https://m.edsoo.ru/cec28774
59 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI bubamorera LOK
https://m.edsoo.ru/ebeec650
60 O606menue o remMaM "OCHOBHBIC bubnmoreka [JOK




TPUTOHOMETpHUUYECKUE (HOPMYIIBI.
Tpuronomerpuieckue ypaBHeHUA"

https://m.edsoo.ru/ae44acdc

KonTponbhas pabora no teme "®opmyssl

61 TPUTOHOMETPUH. TPUTrOHOMETPUUECKUE 1 bu6nmoreka [IOK
ypaBHeHus'"/Bcepoccuiickas mpoBepoyHast https://m.edsoo.ru/b46a8228
pabota

& Hrorosas xoHTposbHas padoTa / | bubnumorexa [IOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/188bbf6c
O06001enue, cucTeMaTu3amysd 3SHAHUH 3a

63 Kypc aiareOpsl ¥ Hayaa MaTeMaTH4YeCKOTro 1 brbmrorexa LIOK

P P https://m.edsoo.ru/33e6629¢
aHanu3a 10 knacca
ApudmeTrueckast 1 TeOMETpPHUSCKAs

64 nporpeccuu. Mcnosib30oBaHue Iporpeccuu | bu6nmorexa [IOK
JUIS pEeLIEHUs peajlbHbIX 3a7a4 [IPUKIIaJIHOTO https://m.edsoo.ru/d36669f8
xXapaxkrepa
BeckoHeuHO yOBIBaromas reoMeTpudecKas

65 porpeccust }é Ma 6H;CKOHe‘-IH§p 1 bubmmorexa HOK

porp . M . https://m.edsoo.ru/1cbf72bl
yOBIBaIOIIEeH r€OMETPUIECKOM MTPOrPECCUU
bu6nmoreka [IOK
66 o 1
OPMYTIa CIIOMHPIX HPOErTOn https://m.edsoo.ny/538fc437
bubmuorexa [IOK
67 o 1
OpMYJa CJIOXHBIX IIPOLCHTOB https://m.edsoo.ru/c2627eca
O0001Ienne, cucTeMaTH3alysa 3SHAaHUH 3a
68 Kypc anareOpsl ¥ Hayaa MaTeMaTHUYeCKOTro 1 brbnrorexa LIOK
P P https://m_edso00.ru/49f1b827
aHanu3a 10 knacca
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




11 KUIACC

KoandecTBo 4acoB DJIeKTPOHHBbIE
Ne nugposbie
Tema ypoka Kontpoabubie | IlpakTHuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
1 CrelneHs ¢ palMoOHAILHEIM ITOKa3aTeIeM 1 bubmorexa HOK
pall https:/m.eds00.ru/a52939b3
bu6mmoreka [IOK
2 CBoiicTBa cTemne 1
BOHCTRA CTenehi https://m.edsoo.ru/ff601408
3 IIpeoOpa3oBaHue BbIpaKEHUH, COACPIKALIUX | bubnnoreka [IOK
pauroHaJIbHBIE CTENIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpazoBanue BhIpaKEHUH, COIEPIKAIINX | bubnmnoreka [JOK
palurOHAIILHBIE CTETICHU https://m.edsoo.ru/343c6b64
5 IIpeoOpa3oBanue BeIpaKEHUH, COAEPIKALLINX | bubnnoreka [IOK
pauuoHaJIbHBIE CTENIEHU https://m.edsoo.ru/4064d354
6 TlokazaTensHble ypaBHESHUS U HEPABEHCTBA 1 bubmorexa HOK
M P https://m.edsoo.ru/be76320c
7 IlokazaTenbHBIE YpaBHEHHSA U HEPABCHCTBA 1 bubmorera [IOK
P P https://m.eds0o.ru/3d408009
8 Iloka3zaTensHBIC ypaBHEHHU U HEPABEHCTBA 1 bubmorera [IOK
yp p https://m.edsoo.ru/bd5ff0ec
9 Iloka3aTennpHbIE ypaBHEHUS U HEPABEHCTBA 1 buGmorera [IOK
M p https://m.edsoo.ru/cebf10c6
10 IlokazaTenbHble ypaBHEHUSA U HEPABESHCTBA 1 bubmorexa HOK
yp p https://m.edsoo.ru/536de727
1 [TokazaTenpHas GyHKIIMA, €€ CBOWCTBA U | bubnunoreka [JOK

rpaduk

https://m.edsoo.ru/85bc8132




Konrtponsnas padora no teme "Crenens ¢
panMoHaIbHBIM MoKa3aTeseM. [lokazaTenpHast

bubmuorexa [IOK

12 ¢bynkuus. [TokazarenbHble ypaBHEHUS U https://m.edsoo.ru/58e8e2{2
HepaBeHCTBa"
bubnmnoreka [IOK
13 Jlorapu¢w tmexa https://m.edsocl)_.[ru/3e3230d4
14 JlecsiTUUHBIE U HATYpaJIbHBIE JTOTapUPMBbI bubamorera LOK
https://m.edsoo.ru/1ea72162
15 IIpeoOpa3oBanue BbIpaXXEHHM, COEPIKALLINX bu6nmorexa [IOK
norapupMsl https://m.edsoo.ru/da48154c¢
16 [IpeoOpaszoBaHue BhIpaKEHUH, COACPIKAIITIX bubnmoreka [JOK
aorapu(pMsl https://m.edsoo.ru/4beff03b
17 IIpeoOpa3oBanue BbIpaXEHHM, COEPIKALINX bu6nmorexa [IOK
JorapuQmsI https://m.edsoo.ru/fe189f2d
18 [IpeoOpa3oBanue BbIpaKEHUIl, CoEepKAILIUX bubnmoreka [JOK
aorapupMsl https://m.edsoo.ru/fadb8aas
19 Jlorapugmuueckue ypaBHEHHsI U HEPABEHCTBA buommorexa LOK
https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA bubamorera LOK
https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckune ypaBHEHHUSI 1 HEPABEHCTBA bubmorera [IOK
https://m.edsoo.ru/9e3{4bc9
22 Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA bubmorexa OK
https://m.edsoo.ru/15bclctb
3 Jlorapudmuueckas QyHkius, e€ cBOWCTBA U bubnmoreka [JOK
rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas QyHKIus, €€ CBOHCTBA U bubimoreka IIOK

rpadux

https://m.edso0.ru/9d102051




)5 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA bubnnoreka [IOK
u rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA bubnuorexa LIOK
U TpaduKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuyeckue GyHKIMU, UX CBOHCTBA bubnmoreka [JOK
U TpaduKu https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA bubnumorexa LIOK
U TpauKu https://m.edsoo.ru/24ab3c53
29 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB buoamorera LOK
https://m.edsoo.ru/5272b9al
30 [Ipumeps! TPUTOHOMETPUYECKUX HEPABEHCTB bubamorera LIOK
https://m.edsoo.ru/0c837397
31 IIpumeps! TPUTOHOMETPUYECKUX HEPABEHCTB buoamorera LOK
https://m.edsoo.ru/e6e1901f
32 [IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB bubmmorexa [IOK
https://m.edso0o.ru/0f903c75
KonTponbhas pabora o teme
"Jlorapudmuueckas QyHKITUS.
13 Jlorapugmuueckue ypaBHeHUs U bubnuoreka [IOK
HepaBeHCTBa. T puronomerpuueckue QyHKIUU https://m.edsoo.ru/10130727
u ux rpaduxu. Tpuronomerpuueckue
HepaBeHCTBaA"
bu6nuorexa [IOK
34 Henpepeisibic dymkum https://m.edsoo.ru/403bfb0d
35 Meto1 MHTEpPBAJIOB AJIsl PEIICHUSI HEPABEHCTB bubmmorexa [IOK
https://m.edsoo.ru/6db0b423
36 MeTtoa MHTEpBaJIOB ISl pELIEHNs HEPABEHCTB buommorexa HOK

https://m.edsoo.ru/Oadbcelb




bubmuorexa [IOK

37 Tpomssonas dynicuun https://m.edsoo.ru/0731ad3d
bubnnoreka [IOK
38 TpouseonHas pyHKimn https://m.edsocI)_.[ru/723dd608
39 I'eomeTpuueckuit 1 HU3NYECKHIA CMBICIT bub6nmorexa [IOK
MIPOU3BOJIHOMN https://m.edsoo.ru/6¢8d36ff
40 ['eomeTpuueckuii 1 GU3HUESCKUI CMBICIT bubnmnoreka [JOK
MPOU3BOJIHOMN https://m.edsoo.ru/a413eca9
41 [Ipou3BoaHBIE 3TIEMEHTAPHBIX (YHKLIUI buoamorera LOK
https://m.edsoo.ru/c7550e5f
42 [Tpou3BogHBIC ATIEMEHTAPHBIX () YHKIIHHA f:f:j;lr?:(iigrou}f dab3cdb
43 [IpousBoanas CYM\lj/[bI, MPOU3BECHHS, bubnnoreka [IOK
YaCTHOTO (yHKITHIA https://m.edsoo.ru/c12a0552
44 IIpousBoaHas CyMMBI, IPOU3BEICHHUS, bubnnoreka [IOK
4acTHOTO (YHKITUN https://m.edsoo.ru/d598f201
45 [IpousBogHast CyMMBI, IPOU3BEICHMUSI, bubnmnoreka [JOK
9acTHOTO (DYHKIMIA https://m.edsoo.ru/1de34d4d
46 IIpumeHeHne MPOU3BOAHOM K UCCIIEIOBAHUIO bubmmorexa [IOK
(hyHKIIMI HA MOHOTOHHOCTB U OKCTPEMYMBI https://m.edsoo.ru/17af2df9
47 [IpumeHeHne MpoOU3BOJHON K UCCIIETOBAHUIO bub6nmoreka LIOK
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI https://m.edsoo.ru/a8caSad4
43 IIpumeHeHne MpOU3BOAHON K UCCIIETOBAHUIO bubnnoreka [IOK
(yHKIIMI HA MOHOTOHHOCTb U DKCTPEMYMBI https://m.edsoo.ru/0Ob411edd
49 [IpumeHeHre npou3BOAHON K UCCIIEI0BAHUIO bu6nuorexa LIOK
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI https://m.edsoo.ru/caf9bd2f
50 Haxoxnenre HauboIbI1Iero 1 HAUMEHBIIIETO bubmuotexa [IOK

3Ha4YCHUA CbYHKI_II/II/I Ha OTPE3KE

https://m.edsoo.ru/fac78f05




Haxoxnenue HauOOIBIIETO U HAUMEHBIIIETO

bu6mmoreka [IOK

31 3Ha4YeHHS QYHKIIUU HA OTPE3KE https://m.edsoo.ru/fbb6a8acf
50 HaxosxaeHnre HanOobIIEero ¥ HAMMEHBIIIETO bubmuorexa [IOK
3HaueHUs! (YHKIIMH Ha OTPE3KE https://m.edsoo.ru/cffcb7e5
53 HaxoxneHue HauboIbIIero 1 HANMEHBIIIETO bubnmoreka [JOK
3Ha4YeHMS QYHKIIMU HA OTPE3KE https://m.edsoo.ru/d9469916
54 Haxoxnenrne HanOoJIbIIETO 1 HAMMEHBIIIETO bubmuorexa [IOK
3HaueHUs! (YHKIIMH Ha OTPE3KE https://m.edsoo.ru/ad15000e
55 HaxoxneHre HauboIbI1Iero 1 HAUMEHBIIIETO bubmuotexa [IOK
3Ha4YeHHS QYHKIIMU HA OTPE3KE https://m.edsoo.ru/86adcbfd
[IpumeHeHne MpOU3BOAHOM ISl HAXOKIACHUS
HaWJTy4IIETrO PEIICHHS B IPUKIATHBIX
56 SaHaIz:x, JUTSt I())npez[eneHI/If CKOpf)[CTI/I bubmmorexa [IOK
HpoILecca, 3aaHHOro GOPMYIION 1K https://m.edsoo.ru/13205d80
rpadukoM
57 Kontponbnas padota no teme "llpousBoanas. bubnunoreka [JOK
IIpumenenne nponszBogHON" https://m.edsoo.ru/f8ed5f99
58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX ft?fs?/ljr?:;igrou}fﬁﬂed%
59 [TepBooOpaznas. Tabnuia mepBooOpa3HBIX ngj;ﬁf{iigggoc%mb
60 WuTterpai, reoMeTpuueckuil 1 (pu3ndecKui bubnuoreka [IOK
CMBICII HHTETpaIa https://m.edsoo.ru/391272c9
61 WuTerpan, reoMmerpuueckuil U Gpu3nYeCcKuit bubnmoreka [JOK
CMBICJI HHTETpaJIa https://m.edsoo.ru/d359fb5f
& WuTerpai, reoMeTpuuecKuil 1 (pu3nYecKui bu6nmorexa [IOK
CMBICJI HHTETpajia https://m.edsoo.ru/07eb464b
63 Brruucnenue uaTerpana no gopmyie bubmuorexa [IOK




Hrrorona—Jleiouauia

https://m.edso0.1ru/b9b225¢3

64 Breruucnenue unTerpana no gopmyse bubnmnoreka [IOK
Herorona—JleiiOnumna https://m.edsoo.ru/b800deb4

65 Brruncnenue uaTErpana no gopmyie bubnnoreka [JOK
Herorona—JleiiOnuna https://m.edsoo.ru/fSeed075

66 Breruucnenue unTerpana no gopmyse bubmuorexa [IOK
Herorona—Jleiibauma https://m.edsoo.ru/41da431a

67 CucreMbl TMHENHBIX YpaBHEHUN brbmrorexa LIOK

https://m.edsoo.ru/b648235a

68 CucrteMbl TUHEUHBIX YpaBHEHUI bubmorexa OK

https://m.edsoo.ru/5ab83864

69 Pemenne npukitagHeIxX 3a/1a4 ¢ IOMOIIBIO bub6nmorexa [IOK
CUCTEMBI JINHEWHBIX YPaBHEHUN https://m.edsoo.ru/a4d65eeS

70 Pemenue npuknaaHeix 3a1a4 ¢ HOMOILIBIO bu6mmoreka [IOK
CHUCTEMBbI JINHEHHBIX YpaBHECHUM https://m.edsoo.ru/aa5962e1
CucreMbl ¥ COBOKYITHOCTH IIEJIBIX,

71 palrOHAIbHBIX, UPPALUOHAJIBHBIX, bubnnoreka [IOK
MOKa3aTeIbHBIX, JOrapuPMHUUECKUX https://m.edsoo.ru/48190472
YpPaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH 1I€JIBIX,

7 palrOHAIBHBIX, UPPALlMOHAJIBHBIX, bub6nmoreka LIOK
MOKa3aTeIbHBIX, JIOTapH(PMUIECKIX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
Cucrembl 1 COBOKYITHOCTH LIETIBIX,

73 paloHaIbHBIX, HPPALMOHAIIBHBIX, bub6nuorexa LIOK
MOKA3aTeIbHBIX, JOrapuPMIUIECCKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUI U HEPABEHCTB

74 CucrteMbl 1 COBOKYIMHOCTH ILIEJbIX, bu6nmmoreka [IOK




palrOHANbHBIX, UPPALMOHAIbHBIX,
MOKa3aTeJIbHbBIX, JOrapu(PpMUUECKUX
YpaBHEHUH U HEPABEHCTB

https://m.edsoo.ru/81cccfe9

Hcnonb3oBanue rpadukoB GyHKIUN 1715

bu6nmmoreka [IOK

7 pELICHNUS YPaBHEHUW U CUCTEM https://m.eds00.ru/039949bf
76 Hcnonws3zoBanue rpadukoB GyHKIUH A5 bubnmoreka [JOK
peleHust ypaBHEHU U CUCTEM https://m.edsoo.ru/a7d95{79
IIpumeHeHne ypaBHEHUH, CUCTEM U
77 HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX bubnnoreka [IOK
3a/1a4 W 3aJ1a4y U3 pa3InIHbIX 00JlacTel HAyKH https://m.edsoo.ru/ca878deb
U pealibHOU KU3HU
73 Kontponbnas padota o teme "UnaTerpan u bubnnoreka [IOK
ero npuMeHeHus. Cucremsl ypaBHeHU" https://m.edsoo.ru/471c735b
79 HarypaneHble u 1enble yncia B 3aa4ax u3 bu6mmoreka [IOK
peaIbHOM JKU3HU https://m.edsoo.ru/3ceel1327
20 HatypanbHble u nienble yncia B 3aa4ax u3 bu6nuorexa LIOK
peanbHOMN JKU3HU https://m.edsoo.ru/a35al131d
81 HatypanbHble u 11en1b1€ yKciia B 3a7a4ax u3 bubnmoreka [JOK
peaIbHOM JKU3HU https://m.edsoo.ru/ef10c4{9
82 [Ipu3HaKu AETMMOCTH LEIBIX YHCEI buGmuorexa [OK
https://m.edsoo.ru/51696a67
83 [Ipu3Haku AeIUMOCTH LETBIX YUCEN bubmmorexa [IOK
https://m.edsoo.ru/fab81cOe
84 [Ipu3HaKky AETMMOCTH LEIBIX YUCEI bubmorexa LOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS bu6mmoreka [IOK
3HaHUU. YpaBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AITIS bu6nuorexa LIOK




3HaHUil. YpaBHEHUS

https://m.edsoo.ru/247d2fe7

[ToBTOpeHme, 06001IEHNEe, CUCTEMATH3ATIHS

bubmuorexa [IOK

87 3HAHUU. YpaBHEHHUS https://m.edsoo.ru/e8b87729

28 [ToBTOpenue, 0000IIEHNE, CUCTEMATU3ALIIS bu6nmorexa [IOK
3HAHUW. YpaBHEHHUS https://m.edsoo.ru/1bf2{b98

29 HOBTOPCHI/IG, 000011IeHNEe, CHCTEMAaTH3AINS bu6nuorexa LIOK
3HaHUU. YpaBHEHUS https://m.edsoo.ru/9c44cbeca

90 [ToBTOpenue, 0000IIEHNE, CUCTEMATU3ALIUS bubmmorexa [IOK
3HaHUU. YpaBHEHUS https://m.edsoo.ru/337aad59

01 [ToBTOpenue, 006061IeHNE, CCTEeMaTH3aLuUs bubnmoreka [JOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/a86014¢1

9 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aLUs bu6mmoreka [IOK
3HaHui. HepaBeHcTBa https://m.edsoo.ru/5c45a60a

03 [ToBTOpenue, 060061IeHNE, CCTeMaTH3alIUs bubnmoreka [JOK
3HaHui. HepaBeHcTBa https://m.edsoo.ru/19304aba

94 [ToBTOpenue, 0000IIeHNE, CUCTEMATU3ALIS bu6numorexa LIOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282

95 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3ATIHS bubnmoreka [JOK
3HaHui. CrucTeMbl ypaBHEHUI https://m.edsoo.ru/a20b8adc

96 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aLUs bu6nmmoreka [IOK
3HaHUU. CrucTeMbl ypaBHEHUN https://m.edsoo.ru/a012476d

97 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aLuUs bubnmoreka [JOK
3HaHui. DyHKIKH https://m.edsoo.ru/d620c191

08 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3 AN bu6nmoreka [IOK
3HaHui. OyHKUKH https://m.edsoo.ru/7017196f

bubnnoreka [IOK
99 HtoroBas koHTposbHas paboTa https://m.edsocl)_.[ru/S 1369889

100 Wtorosas koHTposibHAs paboTa bubmmoreka [IOK




https://m.edsoo.ru/2276973

O6061enue, cucteMaTu3alys 3HaHU 3a Kype

101 anreOpbl U HaYall MATEMATHYSCKOTO aHATN3a 1 bubmmorexa [IOK
P https://m.edso0.ru/3330f7ef
10-11 kiaccoB
O06o0uienne, cucTeMaTu3anus 3HaHUK 3a Kype
bubmuorexa [IOK
102 anreOpsl ¥ HaYal MAaTEMAaTHYEeCKOTO aHaIu3a 1
https://m.edsoo.ru/cead345e
10-11 xmaccoB
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




INPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero o0pa3zoBanus
pe3yJibTarTa
1 Yucna 1 BBIYUCICHUS
. OneprpoBaTh NOHATHUSAMU: PALUOHAIBHOE M JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS IPpOOb, IPOLIEHTHI
15 BremonHaTe  apudMeTHueckue  Omepanud ¢ PalUOHAIBHBIMH U
' JIEWCTBUTEIIbHBIMU YUCIIAMHU
13 BomonHaTe  npuOMIKEHHBIE  BBIYMCICHHSA,  HUCIONB3YS  IpaBHIa
' OKpYTJICHUS, J1eJaTh IPUKUAKY U OLICHKY pe3yJbTaTa BIYHCICHUN
OnepupoBaTh MOHATHSIMH: CTENIEHb C IIEJIBIM [MOKa3aTeIeM, CTaHAapTHas
14 ¢dopma 3amucH IEHCTBUTENBHOTO YMCIA, KOPEHb HATYPaJIbHON CTETICHHU;
' HCIOJIb30BaTh MOAXOAAILYI0 (OpMY 3alUCH JIEHCTBUTENbHBIX YHCEN IS
pelieHus: MPakTUYECKHUX 3a/1au U MPEJICTaBICHUS IAHHBIX
OnepupoBath MOHATUSMH: CHUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO
1.5 yria; HWCIONb30BaTh 3alMCh MPOU3BOIBHOTO yIiia dYepe3 OOpaTHBIC
TPUTOHOMETpHUECKHE (DYHKIIUU
2 VYpaBHEHUS U HEPABEHCTBA
OmnepupoBaTh MOHATHIMH: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO, 1IEJI0E,
2.1 palMOHAIBHOE, HppalUOHAIBHOE YpaBHEHHE, HEpPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE
55 BoimonHsaTe  mpeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUU U
' peniaTh TPUrOHOMETPUUYECKHUE YPAaBHEHUS
BrImonHATE TpeoOpa3oBaHus MENbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX
2.3 BBIDAXKEHUM M peliaTh OCHOBHBIE THIBI LENbIX, PAIlMOHAIBHBIX U
MPPALMOHANIBHBIX YPABHEHUN U HEPABEHCTB
y [IpuMeHATh ypaBHEHHs] U HEPABEHCTBA MAJIS PEIICHHUS MAaTeMaTHYECKHX

3a/1a4 U 3aJ1a4 U3 pa3InYHbIX 00JacTeil HayKH U pealibHOM KU3HU




MonennpoBaTh peajbHble CUTyallMd Ha fA3bIKE aureOpbl, COCTaBIATH

2.5 BBIpA)KEHUS, YPABHEHHUS, HEPABEHCTBA IO YCIOBHUIO 3a/1a4H, HCCIIE0BAThH
MOCTPOSHHBIE MOJIEIIH C MCIIOJIb30BAaHUEM arrapara areopbl
3 @OynHkyu u rpaduku
OnepupoBarh MNOHATHAMHU: (QYHKLHUSA, CIOCOOBI 3ajaHus (YHKIIMH,
3.1 o0acTh ONpeNeNeHUsT M MHOXECTBO 3HaueHU QyHKIMH, Tpadux
b yHKIMH, B3aUMHO 0OpaTHbIE (YHKIIHH
39 OnepupoBaTh MNOHATHSMH: YETHOCTh M HEUETHOCTh (DYHKLUHU, HYIU
' (GyHKLUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA
33 Hcnonp3oBaTh rpaduku GyHKIUN A pelICHUs] ypaBHEHHM
34 Crpoute u uyHuTaTh TIpaduKu JUHEHHOW (QYHKIUHM, KBaJpaTUYHOMN
' (GyHKIMY, CTETIEHHOW ()YHKIIMHU C LIETBIM TTOKa3aTeIeM
Hcnonb3oBaTh rpapukd (QYHKUIUH [ HCCIENIOBaHHUSA IPOLECCOB H
Y 3aBUCUMOCTEH MpHU pEUIeHHMH 3a7ay U3 APYruX Yy4eOHBIX MPEIMETOB U
' peanbHOM  JKU3HHU, BbIpaXaThb (opMynaMH  3aBHCUMOCTH  MEXIY
BEJIMYMHAMU
4 Havana matremaTnueckoro aHaiansa
i1 OmnepupoBaTh TMOHATHUSMHU: TIOCIEIOBATEIBHOCTD, apU(PMETHUYeCKas H
' reoOMEeTpUYECKasi IIPOTPECCUH
OnepupoBarh MOHATUAMHU: OECKOHEYHO YyOBIBaIOUIasi T'€OMETPHUECKas
4.2 mporpeccusi, CcyMma OECKOHEUHO  YyOBIBAIOIIEH TIE€OMETPUUYECKOU
porpeccuu
4.3 3anaBaTh [OCIEN0BATEILHOCTH PA3IMYHBIMU CLIOCOOAMU
4 Hcrnonb3oBaTh CBOICTBA MOCIEAOBATEIBHOCTEM U MPOTPECCHM  AJIA
' pelLleHMs] pealbHbIX 3a]a4 IPUKIIAJHOTO XapaKTepa
5 MHo:xecTBa U JOrMKa
5.1 OmnepupoBaTh MOHSATHSIMH: MHOXKECTBO, OTIEPAIlH HAl MHOYKECTBAMU
Hcronb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM —ammapar Juisi ONHCaHHA
52 peanpHBIX NPOLIECCOB W SBICHHUM, NPU peIIeHUH 3a7ady M3 APYrux
yueOHBIX IPEAMETOB
s3 OnepupoBaTh  MOHATUSAMHU:  OIpENEIEHUE, Teopema,  CJIEICTBHE,

J0Ka3aTCJIbCTBO




11 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yIbTAThI OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbHOI NPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

1

Yucna ¥ BEIUUCIIEHUS

1.1

OHepI/IpOBaTB NOHATUAMU: HATYPAJIBHOC, IECJIOC YUCIIO;, HUCIIOJIb30BATb
INPpU3HAKKU ACIUMOCTH HCJIbIX YHUCCI, PA3JIOKCHHC 4YHUC/Ia Ha IIPOCTBLIC

MHOXHUTCIHU OJIA PCHICHHA 3a/1a4

1.2

OHepI/IpOBaTB IIOHATHUEM: CTCIICHD C PAllMOHAJIbHBIM ITOKA3aTCJIEM

1.3

OnepupoBaTh  MOHATUSAMHU: JorapudM  4YHucla, JECATHYHBIE U

HaTypaJIbHbIE JIOTapU(pMBbI

YpaBHEHHsI U HEPABEHCTBA

2.1

[lpumeHsaTh CBOMCTBA CTENEHH I TNPeoOpa3oBaHHS BBIPAKCHUH,
ONEPUPOBATh IOHATHUAMH: IOKA3aTEIbHOEC YPaBHEHHE M HEPaBEHCTBO;

peuraTb OCHOBHBIC THUIILI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BbinonHATe npeoOpa3oBaHUs BBIPAXKEHUH, COAEPIKAIIUX JIOrapu(Msl;
OIIEpUPOBATH MOHATHIMMU: JIOrapUPMHUUECKOE YPaBHEHUE U HEPABEHCTBO;

pemaTh OCHOBHBIE TUITBI JJOrapU(PMHUUECKUX YpaBHEHUM U HEPABEHCTB

23

Haxonute pemieHus npocTedInmnx TPUroHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSMHU: CHUCTEMA JIMHEMHBIX YpaBHEHMM u €€
peleHue; UCIoNb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHM IS PEILICHMS

MPaKTUYCCKHUX 3aJiayq

2.5

Haxoauth peuicHu-d HpOCTCﬁHIHX CHUCTEM n COBOKYHHOCTCI‘/’I

palMoOHaJIbHBIX YPAaBHEHUN U HEPABEHCTB

2.6

MO,Z[GJ'II/IpOBaTB PCAJIbHBIC CUTyallUM Ha A3BbIKE anre6p51, COCTaBJIATH
BBIPAXXCHHA, YPABHCHUA, HCPABCHCTBA U CUCTCMBLI 110 YCJIOBHUIO 3aJ/la4H,
HCCIEA0BaTh IIOCTPOCHHBIC MOJACIW C HCIIOJB30BAaHHEM allllapara

anredpsl

OyHKIMH U TpaduKH

3.1

OnepupoBaTh MOHATHAMHU: TEpUONMYECKast (DYHKIMSA, MPOMEXYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpeMyMma (DyHKIIMH, HAauOOIbIIee U
HauMeHblllee 3HaueHUs (PYHKIMU Ha MPOMEKYTKE; MCIOIb30BaTh UX JUIs

uccnenoBanus (pyHKIUH, 3a1aHHOM rpad KoM




OnepupoBaTh NOHATUSAMH: TPAPUKU IMOKA3ATEIBLHOM, TOTapUPMUISCKON U

3.2 TPUTOHOMETpUYECKNX (YHKIWH, H300pakaTh WX Ha KOOPAMHATHOM
IUIOCKOCTH M MCITOJIB30BATh IS PEIICHUS] YPABHEHUI U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpauKH JIMHEHHBIX
3.3 YPAaBHEHUN M UCIOJB30BaTh MX JJI PELIEHUS CHUCTEMbl JMHEWHBIX
YpaBHEHUI
34 Hcnonb3oBate rpaduku (yHKUMH U1l HUCCIENOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX IUCIUILINH
4 Hauvana maTemMaTHuecKkoro aHaamsa
OnepupoBaTh NOHSTUSAMH: HENpepbiBHASA (QYHKIMS, POU3BOIHAS
4.1 (YHKIIMM; HCIIOJIb30BaTh TE€OMETPUYECKUN W (PU3NYECKUIl CMBICIT
IIPOU3BOJHON JUIS PEIICHMS 3a1a4
42 HaxonuTh OpOM3BOAHBIE  3JIEMEHTApHBIX  (DYHKIMHA, BBIYUCIATH
. MIPOU3BOJIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO (DYHKLIUH
Hcnonb3oBaTh NPOM3BOAHYIO U UCCIENOBaHUS  (QYHKUMH Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3YyIbTaThl UCCIEAOBAHUS K
MOCTPOEHHIO rpahuKOB
44 Hcnonp3oBaTh MpOU3BOAHYIO JUISl HAXOXKICHUSI HAUTYYIIIETO PEIICHUs B
' MIPUKJIAJHBIX, B TOM YHCJIE COLMAIIBHO-I)KOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTh MOHATUSAMU: IE€pBOOOpa3Hasi W HHTErpajig; IOHUMATh
' TreOMETPUIECKUN M (PU3MUECKHUI CMBICT HHTETpajIa
46 Haxonute mepBOOOpa3Hble 3JEMEHTapHBIX (DYHKIUH, BBIYUCIATDH
' uHTerpai no gopmyne Hetorona — JleitOnuma
47 Pematp npuknaaHbele 3a7a4d, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKOTO

n (1)I/ISI/I‘I€CKOFO XapakKTepa, CpeACTBAMH MAaTCMATUUICCKOI'O aHaJIn3a




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 Hucna 1 BBIYUCICHUS
Pamonanehple  ynciaa. OOBIKHOBEHHbIE M JECSATUYHBIE JIPOOM, TPOLIEHTHI,
OecKOHEeuHble  MepuoAuuecKkue  Apodu.  Apudmernueckue  omepamum ¢
1.1 palMoOHAIBHBIMU YHCIIaMH, IPeoOpa3oBaHUs YUCIIOBBIX BblpaxkeHuil. [IpuMeneHue
IpoOel W MpPOLEHTOB JJIs PElIeHUs NPUKIAJHBIX 3a7ad U3 pa3lIM4YHbIX OTpaciieil
3HAHUM U peaIbHOM JKU3HU
JeiicTBuTenbHble  uyMcia.  PalnoHanbHblE WM HppAlMOHAIBHBIE  YHUCIA.
1.2 ApudmeTnueckue omnepauuud ¢ JAeUCTBUTENbHBIMU uuciaamu. [IpuOmmxEHHbIe
BBIUMCJIEHUS], TPaBUJIa OKPYIJICHNUS, IPUKHJIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUN
Crenenp ¢ menbiM mokaszareneM. CrtangapTHast (opma 3amucH JeHCTBUTENBHOTO
1.3 yucia. Vcmonb3oBaHue moaxofsimei GopMbl 3alHCH JACHCTBUTEIbHBIX YHCEN IS
pelIeHNs TPAaKTUYECKUX 3a7a4 U IPECTaBICHUS JaHHBIX
14 ApudmeTrnueckuil KOpeHb HaTypajbHOM creneHH. JleWcTBus ¢ apuMeTHUECKUMHU
' KOPHSIMHM HaTypaJbHON CTEIICHH
15 CuHyC, KOCHMHYC M TaHI€HC WYHCJIOBOTO AapryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTaHI€HC YHACIIOBOrO apryMeHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxnecTBa 1 TOXK/IECTBEHHBIE TPE0Opa30BaHNUs
59 [TpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpHUUYECKUE (POPMYIIBI
53 VYpaBHEeHHE, KOpeHb ypaBHEHHMs. HepaBeHCTBO, peleHHE HepaBeHCTBA. Meron
' HUHTEPBAJIOB
2.4 Pemenue nensix u ApoOHO-pAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanMoHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemenuie TpUroHOMETpUUECKUX YPAaBHEHHM
57 IIpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMaTHUECKUX 3aad U 3a7a4

N3 pa3JINYHbIX obOmacreit HAayKU U pCaHBHOﬁ KHU3HHU




3 OyHKIMYU U rpaduxu
31 @ynkus, crocoObl 3amanus Qyskmmu. ['paduk dyHkumu. B3ammso oOpatHbIe
. byHKIIH
32 OOnactp ompenereHUs W MHOXKECTBO 3HaueHuil ¢ynkumu. Hymn ¢dyHxoum.
' [TpoMeXyTKH 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKITUH
13 CrenenHass (QyHKUMS C HaTypaJbHbIM W IIeNbIM Moka3aTeneM. EE cBoiicTBa u
' rpacduk. CBoiicTBa U rpaduK KOpHS 1-0i CTEEHU
34 Tpuronomerpuyeckas OKpPY>KHOCTb, ONpEEIeHHe TPUTOHOMETPUUYECKUX (PYHKIUM
' YHCIIOBOTO apryMeHTa
4 Hauana matemaruueckoro aHainusa
i1 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs MOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' II0CJIEI0BATEIBbHOCTU
Apudmernueckass U TeoMeTpHuUecKas mporpeccuu. beckoHeyHO yObIBaroIias
42 reomeTpuueckass nporpeccus. Cymma OecKOHEUHO YObIBaroliel reoMeTpHuecKon
' nporpeccurd. @opmyna CIOXKHBIX MPOLEHTOB. Mcmonap30BaHUE NPOTPECCUU IS
pElIeHUs peallbHBIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHuoxxecTBO, omepanuu Haja MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEeOpPETUKO-MHOKECTBEHHOTO ammapara JJJisi OINMCAaHUS pealbHbIX
MPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33/]]a4 U3 IPYIUX YIeOHBIX IPEIMETOB
52 Omnpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 Hatypanbhbie u nienbie yncna. [Ipu3Haku AeNMMOCTH HETbIX YUCE
1.2 Crenens ¢ pauroHaNbHBIM MOKa3aTenaeM. CBONCTBA CTENIEHU
1.3 Jlorapudm uncna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MbI
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 [IpeoOpa3oBanue BEIpAKESHUH, COACPIKALIMX JIOTApU(MBI
55 [IpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKALIUX CTENIEHH C PAL[IOHAIBHBIM
' [I0Ka3aTeIeM




2.3

[Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB

24 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmudeckue ypaBHEHHS U HEPAaBEHCTBA
Y CucreMpl JHMHEWHBIX YypaBHEHMH. PemeHue NpUKIagHBIX 3aad C [OMOULIBIO
' CHUCTEMBI JINHENHBIX YPaBHEHUM
2.7 Cuctembl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUI 1 HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a7a4
' Y 33724 U3 pa3IM4HbIX 00JacTel HayKH U peaslbHOM KU3HU
3 OyHKMH U rpaduKu
Oynknus. Ilepuogmueckue ¢GyHkuuu. I[IpoMexyTkM MOHOTOHHOCTH ()YHKIIHU.
3.1 MakcumMymMbl U MUHUMYMBI (QyHKUuMH. HaunGomnbinee W HauMeHblIee 3HAYCHHE
(GyHKLIMU HAa IPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduKu
3.3 [TokazaTenpHas u orapudmMudeckas GyHKIIUU, KX CBOMCTBA U IPaPUKH
34 Hcnonp3oBanue rpadukoB GyHKIUH I pEIICHUs] YpaBHCHUM W TMHEWHBIX CHCTEM
Ucnonp3oBanne rpadukoB  (QyHKIUE IS HWCCIETOBAHUS  MPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpBIE€ BO3HUKAIOT NPHU PELIEHUHM 3alad W3 JIPYIHX Y4eOHBIX
MPEIMETOB U PeabHOM KU3HU
4 Hauvana maTemaTnueckoro aHaausa
4.1 HenpepsbiBable pyHKIMN. MeTOa HHTEPBAIOB AJIS PEIICHUs] HEPaBEeHCTB
4.2 [TpousBoaHas ¢pyHkmu. ['eomeTpuueckuii 1 GU3NIECKUI CMBICT TTPOU3BOTHOM
43 [TpousBogHbIe 3neMeHTApHBIX (GYHKIUNA. DOPMYIBl HAXOXKIEHHUS TMPOU3BOTHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIMMA
[lpumeHeHne TPOW3BOAHON K HCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTb H
4.4 skcTpeMyMbl. HaxoxeHne HanOOJbIIEro U HAMMEHbBIIEro 3HAa4eHUs (QYHKIUHU Ha
OTpE3Ke
IIpuMeHeHre NpOU3BOIHOM I HAX0XKJIEHUS HAWTYYILIEro pelieHUs] B IPUKIIAIHbIX
4.5 3ajadax, JJIS ONpeleNieHHs CKOpOCTH TIpoliecca, 3aJaHHOTO (opMmynoid win
rpaduxom
4.6 [lepBoobpaznas. Tabnuia nepBooOpa3HbIX
47 Hurerpas, ero reoMmeTpudeckuii M pu3nUecKuii CMBICH. BeIduciieHre nHTerpaia mo

dbopmyne Hertotona — JleliOnura




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K IPeIMETHBIM pPe3yJbTaTaM OCBOCHUS
NMPOBEPSAEMOT0 OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero
TpeOOBaHUSA o0pa3zoBaHust

Bnagenne meTomamMu J0Kas3aTeNbCTB, aIrOPUTMaMU pEUICHMs 3aad;
yMeHHe (OpMynHpoOBaTH U OINEPUPOBATH MOHATUSIMU: OIpEAesICHuE,
akcuoma, Teopema, CJIEACTBHE, CBONCTBO, INPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYITHPOBKU; IPUMEHSTh UX; YMEHUE (HOPMYIUPOBATh
00paTHOE M TPOTUBOIIOJIOKHOE YTBEP)KIEHHE, NMPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTUYeCKOM WHAYKLNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHMS IpPU pPELIEHUU 3a]ad,
1 OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PACCYKICHHWM; yMEHUe
ONIEpUPOBATh MOHATHAMH: MHO)KECTBO, MOJMHO)KECTBO, ONEpPALMU HaJ
MHOKECTBAMHU; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar [l OIIMCaHUsl peabHBIX MPOLECCOB U SIBICHUHN U NIPU PEIICHUH
3aJa4, B TOM 4YHCIE€ M3 JpYyrux Yy4eOHbIX NPEIMETOB; YMEHHE
OIlepUpOBaTh MOHATHAMM: rpad, CBA3HBIA rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb W OIHUCHIBaTh Ipadbl Ppa3InYHBIMU

crocobaMu; UCII0JIb30BATh I'padbl MpU PELICHUH 3314

VYMeHne onepupoBaTh MOHATUSAMHU: HATyPaIbHOE YHCIO, LEJI0E YHUCIIO,
CTENEHb C LEJIBIM [10Ka3aTeIeM, KOPEHb HAaTYpaJbHOW CTENEHH, CTENEHb
C palMOHaJIbHBIM  [IOKa3aTeleM, CTENeHb C  JIEWCTBUTEIBHBIM
nokaszateneMm, JorapudM YHCIa, CHHYC, KOCHHYC M  TaHI€HC
IIPOM3BOJIBHOIO YMCJIA, OCTaTOK I10 MOAYJIO, PAalMOHAJIbHOE YUCIIO,
UPPAalMOHAIIBHOE  YHCJIO,  MHOXECTBA  HATypajbHBIX,  ILIEJIBIX,
2 palMOHAIbHBIX, JECUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BATh
NPU3HAKU J1€IMMOCTH, HAaUMEHbLIMHA OOIMI AenuTenh U HauMEHbIIee
ob1iee kpaTHoe, adropuT™ EBKiMaa npu perieHny 3a1ad; 3HaKOMCTBO €
pa3IMYHBIMM  TO3ULUOHHBIMH  CHUCTEMaMHU  CUHCIIEHUS;  yMEHHE
BBITIOJIHATH BBIYMCIICHUE 3HAYEHUI W MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHs MU M JorapupmMaMu, mpeodpazoBaHusl IPOOHO-pAllMOHATBHBIX

BBIPDA)KCHUM; YMEHHE OIEPHUPOBATh MOHATHUAMHU: IOCIEI0BATEIbHOCTD,




apudMeTHIecKas mporpeccusi, reoMeTpuyuecKas nporpeccus,
OCCKOHEUHO YOBIBAMOIIAs TEOMETPUYCCKash IPOTPECCHs; yMEHUE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpHUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJIYJIb U apTYMEHT KOMIUIEKCHOTO
gucna, ¢GopMa 3amucu  KOMIUIEKCHBIX —uucen  (FeoMeTphuecKas,
TPpUTOHOMETpHYECKass U  ainreOpawdeckasl); yMeTh  MPOU3BOAWTH
apudmeTnueckue AEUCTBUA C KOMIUIEKCHBIMH YHUCJIAMH; TMPUBOIUTH
MpUMEPBl  HCIOJIL30BaHMS  KOMIUICKCHBIX — YHCEJ;  ONEpPHpPOBATH
MOHATUSMM: MaTpuua 2xX2 u  3X3, onpeaeiauTedb  MaTpPHIIbI,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATHAMU: PalMOHAIbHBIE, UPPALMOHAIbHBIC,
MOKa3aTeJbHble, CTENEHHbIE, JIOTapu(MUUECKHE, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPAaBEHCTBA, HUX CHUCTEMBbl, YMEHHE OIEpUPOBATH
MOHATUSMH: TOXIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUI M HEPaBEHCTB, PaBHOCHUJIBHOCTb
YpaBHEHHUI, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YPaBHEHMS,
HEPABEHCTBA M CHCTEMBbI C IMOMOILIBIO Pa3JIMYHBIX MPUEMOB; pEIIAThH
YPaBHEHHUS, HEPABEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHSITH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI U PELICHHs MaTeMaTUYECKUX

3ala4v U 3a1a4 U3 pa3JINIHbIX obmnacreit HAYKU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMU: (DYHKIUS, 4YETHOCTh (QYHKIMH,
HNEPUOUYHOCTh (DYHKIIMM, OTPaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIbllIee U HAaUMEHbIlIEe 3HAUCHUS
(GYHKIIMKM Ha IPOMEXKYTKE, HETPEPbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
GbyHKIMY, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIUHU, TE€OMETPUICCKHUNA U
¢u3nyecKkuil CMBICIT TPOU3BOJHOW, MepBOOOpa3Hasi, OINpeaAeaEéHHbIN
MHTETpaj; YMEHHE HaXOIUTh ACUMMOTOTHI Tpaduka (QYHKIUH;, YMEHHE
BBIUMCIATh IPOU3BOAHBIE CYMMBI, IIPOU3BEACHMS, YAacCTHOIO U
KOMIO3ULUN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelIbHOH K rpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh IMPOU3BOAHBIE 3JEMEHTapHBIX (YHKLUH;
YMEHHE UCIOJIb30BaTh IPOM3BOJIHYIO ISl HCCIENOBaHMUA (DYHKIIHH,
HaXO/JUTh HauOOJbIIME M HAUMEHbIIME 3HA4YEHUS (QYHKLUUH; CTPOUTH
rpaMKi MHOTOWIEHOB C HCIOJIb30BAHUEM amlapaTa MaTeMaTHYeCKOTo
aHanu3a; IMPUMEHATh IPOU3BOJAHYIO JUIsl HAXOXKICHHUS HaWIydIlero

pEeICHHA B MNPUKIAAHBIX, B TOM YHCJIC COLHAJIBHO-DKOHOMHWYCCKUX H




(UBUYECKUX 3a/1auax; HaXOJIUTh IUIOMIAAN U 00BEMBI (PUTYD C TOMOIIBIO
HUHTCrpajia; MnmpuBOAUTL NPUMEPbBI MAaTEMATUYCCKOrO MOACIIMPOBAHUA C

noMoIeio auddepeHnranbHbIX ypaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: Tpaduk QyHKIUH, OOpaTHas
GbyHKLIMSA, KOMIO3UIMS (QYHKUMH, JuHeHHas (yHKIMS, KBaIpaTH4Has
byHKLMS, painoHagbHas byHKIHA, CTETICHHAs byHKIMS,
TPUTOHOMETpUYECKUE  (QYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GbyHKUMYU, TOKa3aTeiabHas M Jiorapudmudeckas GYHKLUUU; yMEHUE
CTPOUTH TpapUKH H3YYEHHBIX (QYHKUUH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpadukoB GYHKITUH, UCIIOIB30BaTh TPa(UKHU IS U3yUEHHUS MPOIECCOB U
3aBHCUMOCTEH, NpU peIlleHUH 3afad U3 APYruX y4eOHBIX HMPEIMETOB U
3aJa4 U3 pealbHOM JKU3HU; BIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIONB30BaTh CBOHCTBA W TpapuKu QYHKIHHA IS
peleHus ypaBHEHHIA, HEPABEHCTB M 3a/1a4 ¢ TapamMeTpamMu; n300pakaTh
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXKECTBA PpEIICHUA ypaBHECHMHI,

HCPAaBCHCTB U UX CUCTCM

VYmenue peiuaTb TCKCTOBBIC 3ada4d PpPa3HbIX THIIOB (B TOM 4YHCJIIC Ha
MPOUCHTHI, AOJIM U 9YaCTH, HAa IBUIKCHUC, pa60Ty, CTOUMOCTb TOBAapOB U
yCJyr, HaJIOT'HU, 3aa4i U3 obiactu YIIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(I)I/IHchaMI/I); COCTABJIAATh BBIPAKCHUS, YpPABHCHHA, HCPABCHCTBA U HX
CUCTEMBI I10 YCJIOBHUIO 3aJayd, HCCIICA0OBATH IIOJTYYCHHOEC PCIICHHUEC U
OLICHUBATH HpaB,I[OHOI[O6HOCTB pE3YJIbTAaTOB, YMCHHC MOICIINPOBATDH
pPC€alIbHBIC CHUTyallMM Ha A3BIKC MAaTCMATUKH, COCTABJISATH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA W HMX CHCTEMBI 110 YCJIOBHIO 3aJayu,
HCCIICA0BAaThL IMOCTPOCHHBIC MOJACIM C HCIIOJIB30BAHHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATH OTYYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpellHee apupMeTHnIecKoe, MeanaHa,
HauOoyblllee W HAauWMEHbIee 3HA4YeHUs, pasMmax, JUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yYMEHHE H3BJIEKaTh,
HUHTEPIPETHPOBaTh WHGOpPMAIIMIO, MPEACTABICHHYIO B TaOnuIax, Ha
auarpaMmmax, rpaukax, OTpa)xarollyto CBOMCTBA pealbHbIX MPOLECCOB U
SIBJICHUH; TPEACTaBIATh UH)OPMALIMIO C TOMOIIBIO TAOJIUIl U AUATPAMM;
UCCIIEeIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM
rpauueckux METOJIOB M  JJIEKTPOHHBIX CPEICTB; TIpaduyuecku
UCCJIeIOBaTh COBMECTHbIE HAOJIOAEHHS C TOMOILNBIO JHarpaMm

paccenBaHus M JINHEWHOW PErPEeCCHU




YMeHue onepupoBaTh MOHATHSAMU: CIYYaWHBIA ONBIT W CIy4ailHOE
cOOBbITHE, BEPOSATHOCTb CIIyYalHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJb30BaHUEM TIpapUUECKUX METOJO0B; MPUMEHATH
(GOpMyNBI CIIOKEHHUSI M YMHOXEHHUSI BEPOSTHOCTEH, (HOopMyiny HOITHOMN
BEpOSATHOCTH, (popmyny bepHymmm, komOnHATOpPHBIE (GaKTHl U (HOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH pealbHBIX COOBITHI; YMEHHE OIEepPHpPOBATH
MOHATUSAMM: CIydailHass BEJIMYMHA, paCIpEelesICeHHe BEPOSTHOCTEMH,
MaTeMaTHYeCKOe OKUJAHWE, TUCIEPCUs M CTAHJAPTHOE OTKJIOHEHHUE
CIy4ailHO! BenWYMHBI, (QYHKUUU paclpelneieHuss W  IUJIOTHOCTH
PaBHOMEpPHOT0, TIOKAa3aTeJIbHOTO W HOPMAJbHOTO paclpeeeHHi;
YMEHHE HCMOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacCHpelesieHud JUis
pelleHns 3ajay; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH OOJBIIUX YHCeN,
METOJIbl BBIOOPOYHBIX HCCJEIOBAHUN; yMEHHE MPHUBOIUTH MPUMEPHI
MIPOSIBJIEHUS] 3aKOHA OOJIBIIMX 4YMCEN B NMPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHE ONEepUPOBATh MOHATUSMU: COYETAHHUE, IEPECTAHOBKA,
YUCJIO COYETAHUM, YMCIIO TEepecTaHoBOK; OuHOM HbioTOHA; ymeHue
MIPUMEHATh KOMOMHATOPHBIE (PAaKThl U PACCYXACHUS ISl PEIICHUS 3a/1a4;
OLIEHUBATH BEPOSTHOCTH peaJIbHBIX COOBITHIA; COCTaBJISAITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPECTUPOBATH HOJIy‘-ICHHLII\/'I pe3yiabTaTt

YMeHue omnepupoBaTh MOHATUSIMU: TOYKa, MpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yIJa, IUIOCKUM yrou,
JNBYTPAHHBIN yroj, TPEXTPAaHHBIA YroJ, CKPELIMBAIOIIMECS MpPSMBIE,
MapajuIeIbHOCTh U NMEPHEHAUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJ
MEXIy MNPSMBIMH, YTrOJI MEXAY HPSIMOM M IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU; YMEHHE HCIOIb30BaTh IPU
pelIeHny 3aJlad U3y4eHHbIE (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHUE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIN C IIOMOIIBIO TI'E€OMETPUYECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU IIPAKTUYCCKUC 3a1a4YUn
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIALL (QUTYpbl, 00BEM (GUTYpHI,
MHOTOI'PaHHUK, MMPAaBUJIbHBIII MHOTOTPAHHUK, CEYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenuneja, npusMma, HupaMmuna, (urypa U THOBEPXHOCTH
BpallleHus, IWIMHAP, KOHYC, IIap, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU NUPAMU[BI, MPHU3MBI, KOHYyca, LWIMHIpa, 00bEM KyoOa,

MIpAMOYT'OJIBHOI'O IapaJuICiiCumneaa, mnupaMuabl, HIpPU3Mbl, HUIXHIOpPA,




KOHyCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CECUYCHUS KOHYCa M LWIMHAPA,
MapajulelIbHbIE OCH WM OCHOBAHHWIO, CEUYEHHE 1Iapa, IJIOCKOCTh,
Kacamomasica cgepbl, LUIUHApPA, KOHYCa; YMEHUE CTPOUTb CEUYEHHE
MHOTOTpaHHHUKa, U300paxkaTbh MHOTOTPAHHUKH, (PUTYpPHl U MOBEPXHOCTH
BpALCHUs, UX CEYCHMs], B TOM YHCJIE C IOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOWCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
(bopMyIHpOBaTH ONPEACICHUS U3y4aeMbIX (UTyp, BBIABUIaTh TUIIOTE3bI
O CBOMCTBaxX M NPU3HAKAX T'€OMETPHUECKUX (PUryp, 0OOCHOBHIBATH MIIU
OlpoBepraTb MX; YMEHHE IPOBOJIUTH Kiaccuukauuoo ¢uryp mo
pa3IMYHBIM NPU3HAKaM, BBIIOJHATH HEOOXOJIUMBIE IOINOJHUTEIbHbIE

IMOCTPOCHUA

11

VYMeHue omnepupoBaTh IMOHATHAMHU: JBW)KEHHE B  IPOCTPAHCTBE,
napaijiesIbHbIi EePeHOoC, CUMMETPHsI Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHHE 10100Us, MONO0OHBIE (UIYpBl; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXMTEKTYpE; MHCIIOJIb30BATh I'€OMETPUUECKHE OTHOLICHMS
npu pemicHUMU 3aaa4; HaXOAHUTb TI'COMCTPHYCCKUC BCIUMYMHBI (I[JII/IHa,
yroj, IUIOWAAb, OOBEM) NpU pELICHUM 3a1ad M3 APYruxX YueOHbIX
MIPEIMETOB U U3 PEalbHON KM3HU; YMEHUE BBIUUCIISATH F€OMETPUUECKHE
BEJIMYMHBI (AJIMHA, Yroji, IUIOAAb, O0bEM, IJIOUIA[b MOBEPXHOCTH),
UCHOJb3ysl H3Yy4eHHbIE (OPMYJbl MU METOAbI, B TOM 4YHCJE: IUIOMA/Ab
MOBEPXHOCTU MHUPAMHUbI, PU3MBI, KOHYCa, LWINHIPA, TUIOMAb ChEpHl;
00bEM Ky0a, MpSIMOYTOJIHOTO MNapajienenunena, TUpaMyubl, MPU3MBL,
LWINHIpPA, KOHYCa, IlIapa; YMEHHE HaXOJUTh OTHOLIEHHE OOBEMOB

oJJOOHBIX HUTYp
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YMeHue onepupoBaTh MOHATUAMU: NIPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpPAa Ha 4YHCIIO, pa3lioKEHHE BEKTOpa Mo Oas3ucy,
CKAJLIPHOE IIPOU3BEICHUE, BEKTOPHOE IIPOM3BEICHHUE, YIOI MEXAY
BEKTOPAMM; YMEHHUE HCIOJb30BaTh BEKTOPHBIA U KOOPAUHATHBIA METOJ
JUIs  pellleHus TeOMeTpUYEeCKMX 3afad M 3a7ad JApPYrux y4eOHbIX

npeaAMEeTOB
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YMmenue BbIOMpaTh TOOXOMAIIMM METOA JUiS pelIeHHs 3aauu;
MMOHUMAHWE 3HAYUMOCTH MATEMaTUKH B HW3YYCHUU TPHUPOAHBIX U
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHWH; YMEHHE paclo3HaBaTh

IMPOABJICHUEC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHC IIPUBOAUTH




NpUMEpPbl MATEMAaTUYECKHUX OTKPBITUH POCCUHUCKONM W  MHUPOBOH

MaTeMaTHYECKOU HayKH




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA EI'D
IO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbubie u nenbie yncina. [Ipu3Haku A€IMMOCTH LEJIBIX YHCEN
15 Pammonaneubie  ymucina. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCcKOHEUHbIe IEPUOTUUECKUE IPOOH
13 ApupmeTrnueckuil KOpeHb HaTypalbHOH creneHu. JlefcTBus ¢ apupMeTHUeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ uenbiM nokazareneM. CTeneHb ¢ paluoHaIbHBIM NoKa3areneM. CBOMCTBa
' CTEIEHU
Ls CuHyCc, KOCMHYC M TaHI€HC 4YHUCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
. apKTaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHble U HaTypaJbHbIE JOraprudMbl
JleiicTBUTENbHBIE YHUCHA. ApH(PMETHUECKHE Olepaluu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnmkE€HHbIE BRIYUCICHUS, TIPaBUIIa OKPYTICHUS, IPUKUAKA U OIIEHKA
pe3ynbTaTa BEIYUCICHUN
1.8 [IpeobpazoBaHue BbIpaX)eHHIA
1.9 KommnekcHsle uncna
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 [enbie 1 TpoOHO-pAIMOHATBHEIC YPAaBHEHUS
2.2 HppaunoHaiibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOorapuMUUECKUe ypaBHEHUS
2.5 Llensie 1 poOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HNppanmonanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpru4ecKue HEPABEHCTBA
29 CucreMbl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHHN. OnpeeauTenb MaTPUILIbI




3 DyHKIUU U TpaduKu
31 Oynkims, cnocoOwsl 3amanust pyskumn. ['paduk ¢ynkumu. Bzanmuo oOpaTHBIE
. ¢ynkuun. YétHbie 1 HeuéTHbIEe pyHKuuu. [leprnoanueckue GpyHKIIH
OOnactb ompeneneHUs W MHOXKECTBO 3HaueHUM Qynkmun. Hymm ¢yskuoum.
30 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKLHUHU.
' MakcumymMbl U MHUHUMYMBI ¢QyHKuuu. HaumOosbliee M HauMeHbIIEe 3HAYCHUE
(GYHKLIMHU Ha IPOMEXKYTKE
33 CrenenHass (QyHKIHMS C HaTypajdbHBIM W IIE€JbIM TOKaszateineMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS n-0l CTENIEHU
34 Tpuronomerpuyeckre GyHKIMU, UX CBONCTBA U TpapuKu
35 [ToxazarenbHas u norapudmuueckas pyHKINHU, X CBOMCTBA U IrpadUKu
16 Touku paspbiBa. AcuMnToTel rpaduxoB ¢yHkuuil. CpoiicTBa  (QyHKUIUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIE0BATEIbHOCTEN
3.8 Apugpmernueckas 1 reoMmeTpudeckas nporpeccun. @opmyrna ClI0XXHBIX POLEHTOB
4 Hayaya MmaTremaTH4eCcKOro aHain3a
4.1 [TpouzBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKUINN
[IpuMeHeHne mNPOU3BOAHON K HCCIENOBaHHIO (YHKUUMH HAa MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. Haxoxnenne HauOONbIIET0O ¥ HAaUMEHBLIETO 3HAYCHUS (YHKIMH Ha
OTpe3Ke
43 [lepBoo6pasnas. MuTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHo»xecTBO, onepalyi HaJ MHOXecTBaMu. [luarpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Terna ¥ MOBEPXHOCTH BPALLEHUS




7.5

Koopaunatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

A. I'. Mopakosuy, II. B. CemenoB. AnreOpa u Hayana ananusa 10-11 kmacc.
Vuyebnuk - M.: Muemo3nna2021 r. Hacte 1, yacts 2.;

METOIUYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

e Mopakosuy, CemeHoB: AnreOpa 1 Hauajga MmaTemMaTudeckoro aHanmza.10-11
kJjaccel. ba3zoBelil ypoBenb. Meroguueckoe nocooue. I'OC

e AnreOpa u Hauana aHanu3a. 10-11 knaccel. 3aaHus Ha TOTOBBIX YepPTEKaX.
®I'OC Munosano Hukomaii FOpeeBuu

e [loypounsie pa3paboTku 1o anreOpe u HadanaMm aHanu3a. 11 kiace (k YMK
A. T. MopakoBuua u n1p. (M.: Muemo3una)) | Mummuna TaTbsiHa
I'eoprueBna, MacnennukoBa Upruna AJiekcaHIpoBHA

e Mopakosud anredpa 10-11 kimacc MeToguyeckoe mocooue sl yIuTels

e KontponbHbie pabotsl | MapnaxaeBa Enena JIbBoBHa | D1eKTpOHHAS] KHUTA
e MopnkoBuy, CemeHOB - AnreOpa 1 Hauajga MaTeMaTU4ecKoro anaimsa. 11
kjacc. Meroguueckoe nocodue st yuurens | MopakoBuy Ajekcasiap
I'puropseBuu, Cemenos [laBen BnagumupoBuu

o Anekcanaposa JI.A. Anrebpa u Havana ananu3za. 11 ki CamocTosTenbHbIe
paboThI: mocodue 11t 001e00pa30BATENbHBIX YUPEKICHUM/ O, PEl.
Mopakouua A.I'.-M.: Muemo3una,2010r.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET

e http://school-collection.edu.ru/

e http://www.mon.gov.ru

e http://www.school.edu.ru

e https://resh.edu.ru/

e http://school- collection.edu.ru

e http://www.math.ru

Bugeoypoku no anrebpe
https://videouroki.net/video/matematika/10-class/alghiebra-10-klass/



PABOYAS ITIPOTPAMMA
(ID 7136363)

yueOHoro npeamera «l'eomerpusi. ba3oBblii ypoBeHb»
s ooygaromuxcs 10-11 kimaccos

HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro OOIIero o0pa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TMPEHBABISIEMBIX K
MaTEMaTUYECKOMY OOpa3OBaHHWIO, ¥ TPAAMIMA POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus nporpammel o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUS M HENPEPHIBHOIO 0Opa30BaHMUS,
IEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIUYHOCTHOTO U TIO3HABATENLHOIO pPa3BUTHUSA
JUYHOCTHU O0YYarOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TEOMETpHH HAa YPOBHE CpPETHEro OOIIero
oOpa3oBaHHs OOYCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METaNpeIMETHBIX |
NPEIMETHBIX PE3YJbTaTOB OOyYEHMsS] T€OMETPUU B HAIPABICHUH JUYHOCTHOIO
pa3BuTHs oOyyaromuxcsi, ¢GopMupoBaHusi (YHKIMOHAIBLHOM MaTeMaTHiecKou
TPaMOTHOCTH, U3YYCHHS PYTrUX yIeOHBIX AUCIHUIUIMH. Pa3BuTHe y 00ydaromumxcs
NIPABWIBHBIX TPEICTABICHUN O CYIIHOCTH M TPOUCXOKICHUU TCOMETPUUYCCKUX
a0CTpaKIii, COOTHOIIEHUH PEATbHOIO0 M HUIACAIBHOr0, XapaKTepe OTPaXEHUs
MaTeMaTU4YeCKOW HAyKOW SBJIEHUM M NPOLECCOB PEAJIBHOIO MHpPA, MECTE
T€OMETPUHU B CHCTEME HayK U POJIM MAaTEMAaTHYECKOTO MOJICITUPOBAHUS B HAYIHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MHPOBO33PCHHUSI
yyYaluxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaliu B
COBPEMEHHOM OOIIECTBE.

['eomeTrpust sBisieTcsl OMHAM W3 0Aa30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
o0irero oOpa3oBaHuUsl, TaKk Kak o0O0ecleyrMBaeT BO3MOXKHOCTh H3YUYECHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH, TaK M TYMaHUTAPHOM.

Jlorndyeckoe wMbInIieHue, (HOpMHUPYEMOE TPH HM3YYCHHH OO0 YyYarOIIMMUCS
TOHSITUIHHBIX OCHOB T€OMETPHH U TTOCTPOCHUH IEMOYKH JIOTHIECKUX YTBEPKICHUI
B XOJI€ PpEIICHUS TEOMETPUYECKUX 3aJad, YMCHHE BBIABUTATh M OMPOBEPraTh



TUIOTE3bl HETIOCPECTBEHHO HCIOJB3YIOTCA MPH PEIICHWH 3a]ad €CTECTBEHHO-
HAy4YHOT'0 IIMKJIa, B YACTHOCTHU U3 Kypca (PU3HKH.
YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX AESATENIbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
IPOCTPAaHCTBE — HEOOXOIUMOE YCIOBHE €ro COMHAIbHOrO ObITHs, Qopma
OTPaKEHHUSI OKPYXKAIOIIETO MHpA, YCIOBHE YCIEITHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH.  OmnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIWHSAET pa3HbIE BUABI yUYEOHOM W TPYIOBOM NESITEIBLHOCTH,
ABIIIETCS. OJHMM M3 MPO(PECCHOHANIBHO BAXKHBIX KAdeCTB, MOITOMY aKTyalbHa
3a7a4a (OpMUPOBAHUS Y OOYUYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHUS — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON ACSITEIHPHOCTH TT0 MHOTUM HAIIPaBICHUSIM.
Llenp ocBoeHus mporpaMMmbl ydeOHOro Kypca «l'‘eomerpusi» Ha 06a30BOM
ypoBHE 00yuyeHuss — o001eo0pa3oBareabHOE W OOLIEKYJIbTYPHOE pPa3BUTHE
oOydarommxcs  4yepe3  oOecrieyeHHe  BO3MOXKHOCTH  MpUOOpeTeHuss o
VCIIOJIb30BAHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHWMM W JECUCTBU,
CHEeU(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAOHKEHNU 00pa30BaHMs
M0 CIIEIMAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOJIb30BAHUEM T'€OMETPHH.
[Iporpamma 1o reomeTpuu Ha ©0a30BOM yYpOBHE IIpeIHA3HAYEHA JIJIst
OOyJarOIINXCS CPEIHEHN IIKOJIBI, HE UCIBITHIBABIIMX 3HAUYNUTEIBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOTO oO0Iero oopazoBanus. Takum oOpazom, oOydaroniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTHYEeCKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKoil reoMeTpuu U HEOoOXOAUMBIE /s JKU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HW3YYHTh T'€OMETPHUIO Ooee
ri1yOOKO, eclii B JallbHEHIIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHUX
3HAHMSIX B MPOPECCUOHAIBHON JAESTEIbHOCTH.
JlocTikeHrue 1enM OCBOCHUS MPOTrpaMMbl  OOECIIEYUBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3aday. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBISIFOTCS:
e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YaCTH MHPOBOUH
KYJIbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opMHpOBaHHME TPEICTAaBICHUS O MHOTOTPAaHHUKAX M TeJaxX BpalleHUs
KaK O BOXHEHIIMX MaTeMaTHYECKHX MOJCINSX, MO3BOJISIONINX OIKMCHIBATH
Y U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHre yMeHHS paclo3HaBaThb Ha YepTEXKaxX, MOJACIAX U B

pETbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIaJICHUE METOJAaMH PEIICHUS 3a/1a4 Ha TMOCTPOCHHS Ha M300paKEHUSIX

MIPOCTPAHCTBEHHBIX PUTYD;



e (opmMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMU O
MHOTOI'paHHHMKaX U TeJlaxX BPAILEHUsl U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QITOPUTMAMHU  pEIIEHUs]  OCHOBHBIX  THUIIOB  3aJlay;
¢bopMupoBaHHE YMEHHUS TPOBOAUTH  HECIIOXKHBIE  JIOKA3aTElIbHbIC
paccyKJIeHusl B XOJAE pPELICHUS CTEPEOMETPHUUYECKMX 3aJad M 3aaad C
MIPAKTUYECKUM CO/IEPKAHUEM;

e pa3BUTHE MHTEJUIEKTYa IbHbIX U TBOPYECKHUX CHOCOOHOCTEM
oOyyarouiuxcs, IO3HABaTEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEbCKUX
YMEHHM, KPUTUUHOCTH MBIIIICHHUS,

e (opmupoBaHUE (G yHKITMOHATBHOM rPaMOTHOCTH, peIeBaHTHOU
reOMETpUN: yMEHHUE PACIIO3HABAaTh MPOSBICHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTYyallUIX W MpPU HU3YyYEHUU JPYTrUX y4eOHBIX MNPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMYIMpOBaTh HX HaA S3bIKE
reOMETPUHU U CO3/1aBaTh F€OMETPUUECKHE MOEINHU, IPUMEHITh OCBOSHHBIN
r€OMETPUYECKUI armapaTr JUisl PEleHUs IMPAKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4y, MTHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIIbTATHI.

OTAn4uTenbHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBISIETCS BKIIIOUEHHUE B KYpC
CTEpEOMETPUM B HAyalle €ro M3yd4eHHs 3ajay, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHMSI, U ONpe/IeIEHHBIM 00pa3oM OpraHH30BaHHAsi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBIIIJIEHUS], CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
INPAaKTUYECKON J1eATeNbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEICTABICHUMN Yy
yyaluxcss B Kypce CTEpEOMETPUU MPOBOJUTCS 3a CUET pelIeHHs] 3ajad Ha
CO3JaHME€  NIPOCTPAHCTBEHHBIX  0O0pa3oB M  3aJady HA  ONEpPHPOBAHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMNOpPOM Ha
HarjasiAHOCTh, @ OIEpUpPOBAaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIAITHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE copepskarenbHble TUHUA Kypca «l'eomerpun» B 10-11 kimaccax:
«MHororpaHHuku», «lIpsiMmble U TIIOCKOCTH B MPOCTPaHCTBEY, «Tena BpaleHus»,
«BexTopsl U KoOpaAMHATHI B pocTpaHCcTBeY. DopMuUpoBaHHE JTOrMUECKUX YMEHUI
pacnpenensiercss He TOJBKO I10 COJAEP)KATENbHBIM JIMHMSM, HO W IO ToJaM
o0y4eHHUs Ha YPOBHE CpEHEro 001Iero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOILIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpammbl, pacnpeldeNnéHHbIM 10 TojaM oOydyeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJICHUE TI'E€OMETPUUYECKUMHU



MOHSTUSMH W HABBIKAMH OCYIIECTBIISUIOCH MTOCIIEIOBATEHHO M TIOCTYIATENBHO, C
COOJTI0/ICHEM TIPHUHIIMITA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIyI0 CHCTEMY T'C€OMETPHUYCCKUX MPEACTABICHUN OOYYaIOIIUXCS, PaCIIUpss |
yrayosis e€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpuun orBoaurcs 2 yaca B Henenmo B 10 kinacce u 1 4ac B
Hezento B 11 kacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.

COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMerpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKCHOMATHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnonoxeHue NpsIMBIX B IIPOCTPAHCTBE: IEPECEKaroluecs,
napajulelibHble U CKpeluBaromuecs npsambsle. [lapaiuenbHOCTs NpAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: MAPAJUICIbHBIE IMPSMBIE B  IPOCTPAHCTBE,;
MAPAVIENBHOCTh TPEX MPAMBIX; NAPAJUICIbHOCTh MPSIMOW U IUIOCKOCTH. YTJbI C
COHAIIPABJICHHBIMM CTOPOHAaMH; YIoJd MEXAY NpsMBIMU B IIPOCTPAHCTBE.
[TapamienbHOCTD IJIOCKOCTEM: [apajuIe/IbHbIE IJIOCKOCTH; CBOWCTBA
napajuiefbHbBIX MiockocTed. IlpocTeiimine mnpocTpaHcTBeHHBIE (UTYypHl Ha
IUIOCKOCTHU: TETpa’ip, KyO, napaiesenunea; NIoCTPOCHUE CEYEHUH.

[lepneHAUKYIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIECHAUKYIISPHBIE MPSIMBIE B
IIPOCTPAHCTBE, MPsAMBIE IAPAJUICIbHBIE W IEPIEHAUKYJSAPHBIE K IUIOCKOCTH,
IPU3HAK TEPNEHAUKYISAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O IpSAMOU
NEPIICHAUKYJIIPHON IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: Yroj MEXAY INPAMOU U
IUIOCKOCTBIO;  JABYI'PAHHBIM  Yroj, JIMHEWHBIM YroJ JBYIPAaHHOrO  yrija.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  MHPOEKUUs  (GUryppl Ha  IUIOCKOCTb.
[lepneHaAUKyIAPHOCT,  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYIAPHOCTH  JBYX
II0CKOCTEN. TeopeMa 0 TpEX MePIEHAUKYIISIpax.

MHororpaHHuKu

[IoHATHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIMYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOrOrpaHHuka. Ilpusma: n-yrosnpHas
npu3Ma; TpaHU U OCHOBAHUS NMPU3MBL; MpsiMasi U HAKJIOHHAsI MPU3MbI; OOKOBas U
IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYT OJIbHBIN



napajuleJienane] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TPaHH U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€éHHasg MNHpaMHaa. OJEMEHTbl Npu3Mbl W nupamunbl. lIpaBusibHbIE
MHOTOTPAaHHUKH: MOHATHE MPABUIBHOIO MHOTOIPAaHHHKA; NPABWIbHAS NpHU3Ma U
OpaBWIbHAS NUPAMHIA; MPABWIbHAS TPEyrojibHas NUpamMuaa M HPaBUIbHBIN
TeTpadsip; KyO. IlpencraBieHne o mpaBUWIBHBIX MHOTOIPAHHHUKAX: OKTad3p,
nojexasrp u ukocasnp. CeueHust npu3Mbl U IMPAMHUJIBI.

CumMmerprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPUHM B NHUpPAaMHIAX, [apaJuIeIeInIenax,
IIPaBUJIbHBIX MHOTOTPaHHUKAX.

BbrunciaeHue 3J1eMEHTOB MHOTOTPaHHUKOB: péOpa, [uaroHajid, YIJbl.
[Inomaas OOKOBOI MOBEPXHOCTHM U TOJHOW MOBEPXHOCTU MPSIMON TPU3MBI,
IUIONIalb OCHOBaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH HPSIMOU MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTH MPaBUIBHOM MNUpaMUIbL,
TeopemMa O IUIomanu yceu€HHoW mnupamunabl. Ilonarue o6 o6béme. OOBEM
NUPAMUJIBI, IPU3MBI.

[lonoOHbie Tena B mpocTtpaHcTBEe. COOTHOWIEHUS MEXAY IUIOMIaAsIMHU
NOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEJI.

11 KJIACC

TeJsia BpameHus

[unuaapryeckas MIOBEPXHOCTH, obpazyromue THHIPUYECKOH
MOBEPXHOCTH, OCh IWJIWHIPUYECKOW TMOBEpPXHOCTU. I[lwnuHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONMIAJb OOKOBOM M MOJHOMN
TIOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXHOCTU. KOHyC: OCHOBaHUWE U BEpIIMHA, 00pa3yroIasi
U OCh;, IUIOMAAb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
00pa3ymoInye 1 BbICOTa; OCHOBAHHS U OOKOBast IOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, IUAMETpP; IUIOMAAh MOBEPXHOCTH C(hephl.
B3aumHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
I0Ab CQepBhl.

N300paxkeHre Te BpallleHus Ha TUIOCKOCTH. Pa3BépTka mUIMHApa 1 KOHYca.

KomOwHanmu Ten BpalmieHWs ¥ MHOTOTPAaHHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BONHCAHHAS B MHOTOTPAHHUK, WM TEJO
BpaIlCHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME
IpsIMOYTOJIHOTO TMapajuieNienuiena u ciaenctsus u3 He€. OO0bEM IWIMHIpA,
koHyca. OO0BEM 11apa u miomaab chepsl.



[lonoOHbie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOIIAIIMU
NOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEIL.

Ceuenuss mwiMHIapa (mapajUiebHO W TEPHEHAMKYJISIPHO OCH), CEUYCHHUS
KOHyca (TapajuleIbHOE OCHOBAaHHUIO U MPOXOJALIEE YE€pe3 BEPLIMHY), CEUECHHS
napa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha IMII0CKOCTH U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agad, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWI JCHUCTBUM € Bekropamu. IlpsAmoyroneHas cucrema
KoopauHaT B mnpocrtpaHcTBe. Koopamuartel Bekrtopa. Ilpocreiimume 3amadnd B
KOOpAMHATax. YTon Mexay Bekropamu. CKalspHOE IPOHU3BEIECHUE BEKTOPOB.
Brruncnenne yrioB Mexay MPSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METO/ IIPH PELICHUHU F'€OMETPUYECKUX 3a]1a4.

IINTAHUPYEMBIE PE3YJIBTATBI

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUSA MPOrpaMMbl y4yeOHOrO IMpeaMmeTa
«MaremaTuka» XapakTepU3yITCs:

I'pa:xknanckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKM 00YYaIOIIEerocsi KaKk aKTUBHOT'O
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOro 00IlecTBa, MpeACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
npoleayp TpaxaaHCKOro oOImecTBa (BbIOOPHI, OMNPOCHI U TpP.), YMEHHEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C HX
GYHKIUAMY 1 Ha3HAYCHHUEM.

IIaTpuoTrn4yeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXAaHCKOW UJICHTUUHOCTH, YBAKCHHUS K
MPOIIJIOMY U HACTOSIEMY POCCUICKONM MAaTEMATHKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHYKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM LIKOJIBI,
K HCIIOJNIb30BAHUIO JTHUX JOCTHKEHUH B JAPYTMX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHHUEM JyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(hOpMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHWSI, OTUYECKOTO  IMOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOI0 BKJIaJa B IOCTPOCHHUE YCTOMUMBOIO OYIYIIETO.

JcTreTnyecKoe BOCIUTAHME:



ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKIIOUYas 3CTETUKY MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, peLIeHN, pacCyKIeHUN;
BOCTIPUUMYHMBOCTBHIO K MATEMAaTHYECKIM aCIIEKTaM Pa3IMYHBIX BUIOB HCKYCCTBA.
du3nyeckoe BOCIUTAHUE:
cOPMUPOBAHHOCTHIO yMEHHMS TNPUMEHATH MaTeMaTHYECKHEe 3HAHUS B
UHTEpecax 370pOBOro U 0€30MacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, perynsipHas buszngeckas aKTHUBHOCTH); dbusnuecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHSIX CIIOPTUBHO-03/I0POBUTEITHHOM
JeSITebHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYHONIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESATENIBHOCTH,  CBA3AHHBIM  C
MaTEeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil mnpodeccuu U peanu3oBbIBATh COOCTBEHHbIE JKU3HEHHBIE IUIAHBI;
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K  MaTeMaTUYecKOMY OOpa3oBaHMIO U
CcaMOOOpPa30BaHUIO HAa MPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
Y4aCTHIO B PELICHUN NPAKTUYECKHUX 3a]1a4 MAaTEMAaTUYECKOU HAIIPABJIEHHOCTH.

IKOJIOTMYECKOe BOCIIMTAHHE:

c(OPMUPOBAHHOCTBIO SKOJIOTMYECKOH KYJIbTYphbl, TMOHUMAHUEM BIUSHUS
COLMAJIBHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOAHOM U COLIMATIBLHOU
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa HSKOJOIMYECKUX  Mpo0ieMm;
OpUEHTAalMell Ha IPUMEHEHUE MATEMaTHUYECKUX 3HAHUM I pELlEHHs 3a1ad B
00JacTH OKpy)Karolleldl cpeapl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOJKHBIX ITOCJIEICTBUMN JJIsl OKPYKAIOLIEN CPELbI.

IleHHOCTH HAYYHOI'O ITO3HAHUA:

c(OPMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKH ©  OOIIECTBEHHONM NPAKTUKH, MOHUMaHHUEM
MaTEMaTUYECKON HAyKH Kak c@epbl YEIOBEUECKOW MEATeNbHOCTH, ATAaloB €&
pa3BUTHA WM 3HAYUMOCTH JUI1 Pa3BUTHUS UUBWIM3ALKH, OBJIAJCHUEM SA3BIKOM
MAaT€MAaTUKA M MAaTeMaTH4YECKOW KYJIbTYpOM Kak CpPEICTBOM IIO3HAHUSA MUDPA;
FOTOBHOCTBIO OCYLIECTBJIATh IPOCKTHYKD U HCCIEAOBATEILCKYI IEATEIbHOCTD
VHJHUBUYaJbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJbTaTbl OCBOCHHUSA MPOrpaMMbl YYEOHOro MpeaMmeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIaICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMu, YHUBEPCANbHbIMU Pe2yIamMUSHbIMU 0eUCTNEUAMU.



1)

YHueepcaﬂbele no3naeamesibnble deﬁcm@uﬂ, obecnevyusarom

Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yuanwuxcs (oceoeHue

Memooos NO3HAHUA OKpYyatcarouieco mupa, npumeHerue J02UYECKUX,

ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueii).

Ba3oBble Jijoruueckue JelcTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, IOHSATHM, OTHOLIEHMH MEXAY HOHATUAMH; (OPMYIUPOBATH
ONpEACIICHUs]  IOHATUM; YCTAHABIMBATH  CYIIECTBEHHBIA  NPHU3HAK
KJIACCU(PHUKAIIMU, OCHOBaHHUS sl OOOOIICHHS U CpaBHEHHS, KpUTEPUU
MIPOBOJIMMOTI0 aHAIM3a;

BOCIIpUHUMATh, (QOPMYJIUpPOBaTh U  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPULATENbHBIE, €IMHUYHBIEC, YaCTHbIE U OOLIME;
YCIIOBHBIE;

BBISIBJISITh ~ MAaTEMAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OPOTUBOpEUMsl B (paKTaxX, JAaHHBIX, HAONIONECHUSX U YTBEPKIACHUSIX;
npenjaraTb  KpUTEPUM  JUIL  BBIABICHHS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEYHNIA;

JIeNaTh BBIBOJIbI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX U
VMHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (IIPSMBbIE U OT MPOTHUBHOI0), BHICTPAUBATh apryMEHTALIHIO,
NPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKII€HUS U BBIBOJBL;

BBIOMpATh croco0 pelieHus y4yeOHOW 3aaadu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB peElUICHUs, BBIOMpaTh HauboJIee NOAXOAANUNA C Yy4ETOM
CaMOCTOSITEIIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue JeiCcTBUA:

MCIIOJIb30BaTh BOINPOCHI KAK HMCCIEI0BATEIIbCKUNA MHCTPYMEHT IO3HAHMS,
(GbopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
yCTaHaBJIMBaTh HMCKOMOE U  JaHHoe, (OpMHUpOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENLHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro
Oo0BbeKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00bEeKTaMHU, SABJIEHUSIMH, MPOLIECCAMU;

CaMOCTOSITEILHO (OPMYIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOI0 HAOJIOJEHUS, WCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJbTAaTOB, BEIBOJOB M 0000IICHUII;



IMPOrHo3upoOBaTh BO3MOKHOC PA3BUTUC IIPOHCCCA, a TAKKC BbIABUI'ATb
MPCAIIOIOXKECHHUA O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSAX.

Pabora ¢ unpopmanueii:

2)

BBISBJISITh 1eUUMTH MH(DOpPMAIMK, TaHHBIX, HEOOXOAUMBIX JUJIsl OTBETa
Ha BONPOC U IS PEIICHUS 3aa4H;
BbIOMpaTh  MHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U (OPM MpE/ICTaBICHHUS,
CTPYKTYpUPOBaTh MHPOPMAIUIO, MPEACTABIATh €€ B pa3iIndHbIX (popmax,
WUTIOCTPUPOBATh TpaduyecKy;
OLIEHUBATh Ha/1EKHOCTD UHpOopMauH o CaMOCTOSITENIBHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

Yuueepcanvnuvie  KoMMyHukamuenvle Oeucmeus, obecheuusaiom

chopmMupoB8aHHOCMb COYUATILHBIX HABLIKOG 00)YAIOUJUXCHL.
Oo0menue:

BOCIIPHHUMATh ¥  (QOPMYIHPOBATH CYXKJIEHHUS B COOTBETCTBHU C
YCIIOBUSIMU U LIEJISIMH OOILIEHHSI; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pELICHUS 3aa4i, KOMMEHTUPOBATh NIOJIYyYEHHBIN PE3YJIbTaT;

B X0/ OOCY>KIEHHs 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CY>KIaeMON TEMBI,
npo0JIeMbl, perIaeMoi 3aJ1auu, BbICKA3bIBATh UIEH, HAIICIICHHBIE HA MOUCK
pEUICHUS; COMOCTABIATh CBOM CYXKIECHUS C CYXKICHUSIMU JPYTUX
YYaCTHUKOB JHaJiora, OOHApY>XMBATh PA3IMUME W CXOJICTBO IO3UIIUMA; B
KOppeKTHOH popme GpopMyarpoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3ydbTaThl  pElIEHHs  3aJaud,  DKCIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1ay MPE3eHTAIMN U OCOOCHHOCTEN ayIUTOPHH.

CoTpyanuyecTBo:

MOHWMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW |
WHIUBUIYAJILHON pabOThI MPH pPElIeHUH YIeOHBIX 3a/1a4; PUHUMATH IIeITh
COBMECTHOM JCSTEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThl, pactpenensTh BUABI padoT, JOTOBApUBATHCSA, 00CYKIaTh MPOIIECC
U pe3ysbTaT padoThl; 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHUsI, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbI» W WHBIC); BBIMOJHITH CBOK YacTh pPabOTBI H
KOOpJIWHUPOBATh CBOM JICHCTBHUA C JPYTMMH YiI€HAMH KOMAaHJIbI,
OILICHMBAaTh KAa4€CTBO CBOCTO BKJaJa B OOIIMA MPOIAYKT IO KPHTEPHUSIM,
cOopMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



3) Ynueepcanvnvie  pecynamuenbvie Oelicmaus, obecneyugarom
G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.

Camoopranuzanus:

e COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOMPATh CIIOCOO pelieHus
C y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4ETOM HOBOM
uHopMaIuu.

CaMOKOHTPOJIb:

e BIAJACTh HABBIKAMHU IIO3HABATEIbHOMW pe(pIEKCMH KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUH U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJETh CHOCOOAMU  CaMOTPOBEPKH, CAMOKOHTPOJSA TMporecca |
pe3yJbpTara pelieHrs MaTeMaTUIeCKOM 3a/1auu;

e TMpPEABUACTb TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IPH PEIICHUH
3a/layd, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUAM, OOBSICHATH
NPUYUHBI JTOCTUKEHUS WIM HEIOCTHXKEHUSI pPEe3ybTaTOB JI€ATEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, PAMas, INIOCKOCTb.

[IpyuMeHAT, aKCUOMBI CTEPEOMETPUU W CJICIACTBHUS M3 HUX IPU PEIICHUU
F€OMETPUYECKHX 3a]1a4.

OnepupoBaTh MOHATUSMU: MAPALICIBHOCTh U NEPHEHIUKYISIPHOCTD MPAMBIX
U TIOCKOCTEM.

KimaccupunupoBars B3aMMHOE pacHoOOXKEHHUE NPSAMBIX M IIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh TOHATUSIMH: JBYTPAHHBIM yTOJ, TPaHU JBYIPAaHHOIO YIJIa,
pebpo NBYrpaHHOIO yrjia; JUHEWHBIM yroJ JBYTPAHHOI'O yrja; rpagaycHas Mepa
JBYTPAHHOIO YTJa.

OnepupoBaTh MNOHATUSIMUA: MHOTOTPAHHUK, BBIMYKJIBII W HEBBITYKJIBINA
MHOT'OTPAHHUK, 3JIEMEHThl MHOTOTPAHHUKA, TPABWILHBI MHOTOIPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMuia; MpuU3Ma,
IPSIMOYTOJIEHBIN TapaJiIeNIeUIe I, KyoO).

Knaccudunuposats MHOTOI'PaHHHUKH, BbIOWpas OCHOBaHUSI IS
Kiaccuukanuyu (BBIMYKJIbIE W HEBBIMYKJIbIE MHOT'OTPAHHUKH; TIPaBUJIbHBIC
MHOTOTPaHHUKH;, MPSIMbI€ U HAKJIOHHBIC MPU3MbI, apajIeICIUIIC/IbI).



OneprpoBaTh NOHATUAMU: CEKYIIAs IIOCKOCTh, CEYHEHHE MHOTOTPAHHUKOB.

OOBACHITH TPUHIUIIBI TOCTPOCHUS CEUEHU M, UCTIONB3YSl METO/T CEO0B.

CTtpouth Cce€U€HMSI MHOTOTPAHHUKOB METOJIOM  CJIE€AOB, BBIMOJHSTH
(BBIHOCHBIE) IUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uUryp: BuA
CBEpXyY, COOKY, CHH3Y.

Pemiats 3agaun Ha HAXOXKAECHUE T€OMETPUUECKUX BEJIMYMH MO o0pasiiaM WiIH
aNrOpuTMaM, NPHUMEHSS W3BECTHBIC AHAIUTHUYECKHE METOABl MPH PEIICHUU
CTaHJAPTHBIX MAaTEMAaTUUECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUUA MEXAY JBYMS
TOYKAMH, OT TOYKH JO TPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS NPSIMBIMHU.

PemaTe 3a1a4un Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYMH MO 00pa3iiam Wiu
aNropuTMaM, IPUMEHSS W3BECTHBIC AHAJIUTHUYECKHE METOABl IIPU PEIICHUU
CTaHIAPTHBIX MATEMAaTHYECKUX 3aJa4d Ha BBIYMCICHUE YIJIOB  MEKIY
CKPCIIMBAIOIIUMUCA MPAMBIMHA, MEXIY NPSIMOA U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IByTPaHHBIX YIJIOB.

Boraucisate 00bEMBI U TUIOMIAAN TTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma,
nupamMyjia) ¢ TpUMEHEHHEeM (OopMys; BBIYUCHATH COOTHOIICHUS MEXKIY
TJIOLIA ISIMU TTIOBEPXHOCTEH, 00BEMaMH MOI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETpPUS B IPOCTPAHCTBE; ILIEHTP, OCh U
IUIOCKOCTh CHMMETPHH; IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (DUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBATE M UHTEPIPETUPOBATH HHPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX I'e€OMETPUYECKUX (pUrypax, MmpeACTaBICHHYIO Ha 4YepTexax U
PHUCYHKAX.

[IpumensaTe TeoMeTpudeckue (akThl ISl PEIICHUS CTEPECOMETPUUECKHX
3a71a4, MPEANnoJararouuXx HECKOIBKO IArOB PEMICHHUS], €CJIN YCIOBUS IPUMEHEHUS
3a/1aHbl B SIBHOU (opMe.

[IpumenaTs nOpocTediMe OPOrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPY PEIICHUU CTEPEOMETPUUYECKHUX 3a7aY.

[IpuBOoAMTE NpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKU3HM, pACIO3HABATH POSIBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBbIE 3HAHUSI HA MPAKTUKE: aHAIU3UPOBATH pPEAJIbHBIC
CUTyalluu W TMPUMEHATh W3YUYCHHBIC TIOHATUS B IMPOLIECCE IMOWCKA PEIICHUA
MaTreMaTu4yecku CcGOpMYJIUPOBAHHOW TPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh TMOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TIOHITHI M TEOPEM, anmapara ajareOpsl; penaTh
MPAKTUYECKUE 3a]]a4H, CBS3aHHbBIE C HAXOXKIEHUEM IT'€OMETPUUECKUX BETUYMH.



11 KJIACC

OnepupoBaTh MOHATUSAMHU: LWIMHAPUYECKAss TOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKOM  TOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKas  MOBEPXHOCTH,
o0pa3yrolue KOHHYECKON MOBEPXHOCTH, KOHYC; c(hepruyecKkas MoBepXHOCTb.

Pacnio3sHaBaTh Tena BpaleHus (LWINHIAP, KOHYC, cepa U map).

OOBACHATH CIIOCOOBI MOTYYEHHUS TE BPAIICHHUS.

KnaccudunmpoBars B3auMHOE pacnoyioxkeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMMU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CJIOSI, BBICOTA IIAPOBOIO CIOS;
11apOBOU CEKTOP.

Boruncnate  00bEMBI M MJIOIIAJM  TMOBEPXHOCTEH Tl  BpalleHus,
reOMEeTPUYECKUX TEJ C IPUMEHEHUEM (HOpMYyIL.

OnepupoBaTh MOHATUAMM: MHOTOTPAaHHHUK, BIHMCAHHbIE B chepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAallCHHUS.

Bb4ucasTh COOTHOLIEHHS] MEXIY IUIOIAASIMU MOBEPXHOCTEH M 00bEMaMHU
NOI00HBIX TEJl.

N300paxarh u3zydyaemble (QUIypbl OT PYKHM M C MNPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIOTHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: Bu1 cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3BnekaTb, HMHTEPIPETUPOBATH M MNPeoOpa3oBbIBaTh HMHPOPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTABICHHYIO Ha uepTeXax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE  JE€HCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHHMS BEKTOPOB U
YMHOXEHHSI BEKTOpA Ha YUCIIO0, OOBSICHITh, KAKUMHU CBOMCTBAMHU OHU 00JI1a1At0T.

[IpuMeHATh MpaBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yrojl MEXIY
BEKTOpPaMH, CKAIIIPHOE NIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHbIE
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YIOJl MEKIY
BEKTOpaMH, CKaJIIpHOE NPOMU3BEIEHUE, pPacKIaJblBaTh BEKTOpP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIMHAT.

[IpumeHsATh TeoMeTpuueckue QakTbl JUIsl PELICHUS CTEPEOMETPUUECKUX
3a/1a4, MpeANnoIaraloxX HECKOJIbKO IAroB PElIeHUs, €CJIM YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOU (opMe.



Pemate mpocreinmme reoMeTpuyecKue 3aadyd Ha INPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemiate 3amaun Ha [10Ka3aTenbCTBO MATEMAaTHUYECKUX OTHOLUIEHUH W
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUYMH MO 00pa3laM WK aaropuTMaM, NPUMEHsS
U3BECTHBIC METO/BI IIPU PELLIEHUHU CTAHAAPTHBIX MAaTEMATUYECKUX 3a1ay.

[IpumeHaTs nOpocTedIMe IPOrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUUECKUX 3a/1a4.

[IprBOOUTE HpUMEpPBl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PacIIO3HABATh IPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpumeHATh MMONy4YEeHHBIE 3HAHUS Ha IIPAKTHUKE: aHAJIU3UPOBATh DPEaJIbHbIC
CUTyallud U IPUMEHATb HW3YYEHHBIE IIOHATHUS B IIPOLIECCE IIOMCKA pELICHUs
MaTEeMaTUYECKH C(HOPMYJTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh PEATBHBIE
CUTyallud Ha A3bIKE T'E€OMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TIOHATHI U TEOpEM, anmapara aareOpsl; pemarhb
IIPAKTUYECKUE 331441, CBA3AHHBIC C HAXOXKIECHUEM I'€OMETPUUYECKUX BEINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n MpOorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypcbl
bubmuoreka [JOK
1 B 1
BC/ICHHC B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [IpsiMBbI€ U TUIOCKOCTH B IMPOCTPAHCTBE. 12 | bubnuotexa [JOK
[TapanneabHOCTh NPSAMBIX U IJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHAUKYISAPHOCTD MPSIMBIX U 12 bubnuoreka [IOK
IJTIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 10 1
VYTrbl MeXAy IPSIMBIMH U INIOCKOCTSMHU hitps-//m.edsoo.ru/1 €209¢37
5 MHororpaHHukH 11 1 bubmmorexa HOK
https://m.edsoo.ru/1c209e37
bub6moreka [IOK
N 1
6 OBbEMBI MHOTOrpaHHHKOB ? https://m.edsoo.ru/1¢209¢e37
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YTJIbI 4 1 bubmorexa OK
P ' P r https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5 0




11 KUIACC

Kogn4yecTBO 4acosB DJIeKTPOHHBIE
HanmeHoBaHHe pa3aeoB U TEM nudpoBbIe
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
but6mmoreka [JOK
1 T 12
¢J12 BpaILCHIA https://m.edsoo.ru/1¢209e37
. bubmuorexa [IOK
2 1
ObbempL TEN > https://m.edsoo.ru/1c209e37
3 BekTophl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmmorexa [OK
P pA pocTp https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHue, 0600IIEHNE, 7 | bu6nunorexa LIOK
cUCTeMaTH3alus 3HaHUU https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0




IHOYPOYHOE IIVTIAHUPOBAHUE

10 KJIIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
mudpoBbIe
Nenn/m | Tema ypoka Konrtpoabubie | IlpakTuueckue
Bcero o0pa3oBaTejibHbIC
padoThI padoTsbI
pecypchbl
OcHOBHBIEC IOHATHS CTEPEOMETPHUU: TOUKA,
npsiMasi, INIOCKOCTh, MPOCTpaHcTBo. [IpaBuna
M300paKeHUs Ha PUCYHKAX: H300pakeHUs 1 bubmmorexa [IOK
p . pHcyHKax: p https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapaiebHbIX MPSIMBIX
(OTpe3KOoB), CepeauHbI OTpe3Ka
[lonsTus: nepecekaronmecs IIOCKOCTH, | bu6mumorexa [IOK
IIEPECEKAIOIINECS MTPSIMas U ITIOCKOCTD https://m.edsoo.ru/2d8a9¢99
[lonsTHs: nepecekarolyecs MI0CKOCTH, | bubnmoreka [IOK
IepeCceKaroIIecs IpsiMas 1 III0CKOCTh https://m.edsoo.ru/db685¢e73
3HAKOMCTBO C MHOI'OTpaHHUKaMH,
M300paKeHNEe MHOTOIPaHHUKOB Ha 1 bubmmorexa [IOK
p p https://m.edso00.1u/a63959%d
PUCYHKAX, Ha MMPOCKIIMOHHBIX YePTEKAX
HauanpHble cBeieHus 0 KyOe U nmupamu/e,
UX pa3BEpPTKU U Mozenu. CedeHus 1 bubmmorexa LOK
passep ' hitps://m.edsoo.ru/b30df38
MHOTOTPaHHUKOB
HauaneHbie cBeieHus 0 KyOe U MUpamMHuIe,
UX pa3BEéPTKU U Moaenu. CeueHus 1 Bubmorexa HOK
Paspep ‘ https://m.edsoo.ny/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTre 06 akCHOMATHYECKOM TTOCTPOCHUHT
bu6nuorexa [IOK
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U 1

CIICACTBHA U3 HUX

https://m.edsoo.ru/Occ5cdfe




ITonsiTre 00 aKCHOMAaTHUYECKOM IMOCTPOCHUUN

bu6mmoreka [IOK

8 CTEpPEOMETPHUH: AaKCHOMBI CTEPEOMETPHUH U
p p p P https://m.edso00.1ru/239c¢8cb4
CJIEICTBUS U3 HUX
[TonsiTre 06 akCHOMAaTHYECKOM TTOCTPOCHUHU
9 CTEPEOMETPHUH: AaKCUOMBI CTEPEOMETPUHN U bubmmorexa LOK
PEOMETPHH: pEOMETh hitps://m.eds00.ru/65¢6b106
CIIEICTBUS U3 HUX
[TonsiTne 06 aKCHOMATHIECKOM TIOCTPOCHHUH
10 CTEPEOMETPHUHN: AKCHUOMBI CTEPEOMETPUN U bubnnorexa LOK
PEOMETPIH: PEOMETD https://m.eds00.ru/258fc245
CIIEICTBUS U3 HUX
B3anmHoe pacrnonoxxeHue npsiMbIX B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECS bubmmorexa LOK
poctp - 1iep : https://m.cds0o.ru/1a2520f6
napasuiesIbHbIE M CKPEIIUBAIOIINECS MPSMbIE
[lapauienbHOCTB IPSMBIX U IUIOCKOCTEH B
12 MIPOCTPAHCTBE: MapajlieNbHbIE PSIMbIE B bubmuorexa [IOK
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapamienbHOCTh NPSIMBIX U TUIOCKOCTEH B
13 npoctpanctse: [lapanmensHOCTE IPIMOI U bubmmorexa [OK
poctp -1ap p https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
14 VTIIBI ¢ cOHAIIpaBIEHHLIMU CTOPOHAMU bubmorexa LOK
P P https://m.eds00.ru/9f407 19
15 Yron Mexay IpsIMBIMU B IPOCTPAHCTBE bubmorexa LOK
yip poctp https://m.edsoo.ru/fe733862
16 VYron Mexay IpsIMBIMU B IPOCTPAHCTBE Bubmorexa ITOK
yp pocIp https://m.edso00.1ru/2935a9a0
17 [TapaytenbHOCTB TUIOCKOCTEN: bu6nuorexa [IOK
IapajuIeIbHBIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajjiebHbIX IIOCKOCTEH bu6nmoreka [IOK




https://m.edsoo.ru/e504d656

19 [Ipocreiimme mpocTpaHCTBEHHBIC (GUTYPHI HA bubnmnoreka [IOK
TUTOCKOCTH: TETPAdAp, KyO, Mapajuieenumne https://m.edsoo.ru/4a28dc02
bubmuorexa [IOK
2 I1 i
0 OCTPOCHIE CeteHit https://m.edsoo.ru/1d434dOF
bubmuorexa [IOK
21 I1 i
OCTPOCHHE CERCHHH https://m.edsoo.ru/ec26fe5d
Kontponbnas padota no teme "lIpsmbie u
22 IJIOCKOCTH B TPOCTPAHCTBE bubmmorexa [IOK
poctp ’ o https://m.edsoo.ru/9a0a9%e56
[TapamienbHOCTh OPSIMBIX U TUIOCKOCTEN
[lepnenaAuKyIsIPHOCTD MPSAMOM U TUIOCKOCTH:
23 e pl'IeH WK ynﬂ pHI)IG I ﬂf/lble B bubmmorexa [IOK
PHEHIHIY BIPHBIC T https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
24 [IpsiMble napannensHble U bubnuoreka [IOK
MEPIEHAUKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95
)5 [Ipsimble napasuienbHbIe U bubnumorexa LIOK
MEPIEHINKYIISIPHBIE K IIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3HaK NepneHIuKyIIPHOCTH IPIMOU U bubnuoreka [IOK
IJIOCKOCTHU https://m.edsoo.ru/f85bfc46
7 [Ipu3HaK NepneHANKYIIPHOCTH TPSIMOU U bu6nunoreka [IOK
IUIOCKOCTHU https://m.edsoo0.ru/79165d15
)3 Teopema o psAMOi EPIIEHIUKYISIPHON bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsiMOii IEPIIEHAUKYISIPHON bu6nmnoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa 0 IpsAMON NEPIIEHAUKYIISIPHON bu6nuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7d18834b
31 [TeprieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE bubmuorexa [IOK




OT TOYKH JO INIOCKOCTH, PACCTOAHUEC OT
HpHMOﬁ J0 INNTOCKOCTH

https://m.edsoo0.1ru/33¢c477d3

[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT buoamorexa LOK
. A - P https://m.edsoo.ru/66fefadd
MPSAMOM 10 INTIOCKOCTH
[lepnenauKymnsip U HAKJIOHHBIE: PACCTOSIHUE
33 oT IT)OLIKI/I oynnr(;CKocm aCCTOSI[)HI/Ie oT bubamorexa [HOK
. o P https://m.edsoo.ru/a5b7b8e3
MPSAMOM 10 IITIOCKOCTH
[lepnenauKyIsip U HAKJIOHHBIE: PACCTOSIHUE
34 oT I;quI/I Oyl'IJ'II())CKOCTI/I aCCTO}I;)HI/Ie oT brommorera LOK
. a -P https://m.edsoo.ru/dbee22bc
MPSIMOM A0 MJIOCKOCTH
35 VYTriabl B IPOCTPAHCTBE: YIOJl MEXKIY MPAMO bu6nnoreka [IOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBII yroi, TUHEHHBIN yrom bub6mmorexa [IOK
JBYTPAHHOI'O yriia https://m.edsoo.ru/5fa0b3ce
17 JIByTrpaHHBII yroJl, JMHEHHBIA yTOI bu6nuorexa LIOK
JIBYT'PaHHOI'O yIja https://m.edsoo.ru/c7c777ed
13 [TeprieHAMKYAAPHOCTD IIIOCKOCTEM: ITPU3HAK bubmmorexa LIOK
MEePIEHANKYISIPHOCTH JBYX IIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHauKyIsIpHOCTD MIJIOCKOCTEMN: IPU3HAK bu6nuorexa [IOK
MEPIEHIUKYIIIPHOCTHU ABYX IIJIOCKOCTEN https://m.edsoo.ru/ed9e2ale
40 [lepnenaAUKyISPHOCTD MJIOCKOCTEM: MpU3HAK bubnmoreka [JOK
MEePNEHAUKYISIPHOCTH JBYX ITIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 TeopeMa o TpEX nmepneHANKYIIpax bubmorexa LIOK
P P p JHKYIAD https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nepHeHANKYIApax buoamorera LOK
P P PHCHIHAIYIAP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepneHANKYIIpax bubmuotexa [IOK




https://m.edsoo0.ru/9f246736

KontpomnbHas pabota o remam
"IlepneHIUKYISPHOCTD MPSIMBIX U

bubmuorexa [IOK

4 wiockocTe" u "YTibl MeXAY IPSIMBIMU U https://m.edsoo.ru/5b971ef3
MJI0CKOCTSIMU"
[loHsiTHE MHOTOT'PAHHHUKA, OCHOBHbIE

45 3JIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIBIC U bubmuorexa [IOK
HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OTpaHHUKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U

46 OCHOBaHUS IPU3MBI; TIPsIMasi 1 HaKJIOHHAs bubnmoreka [IOK
MIpU3MBbL; OOKOBAs U MOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

A7 [Napamtenenumnen, IpsAMOYTOJIbHBIN bubnuoreka [IOK
MapauyIesenuIie] U ero CBOUCTBa https://m.edsoo.ru/8a7be683
[Mupamuga: n-yroiapHas mupaMuja, TpaHu U

43 OCHOBaHUE MHPaAMUJIbI; OOKOBAs U TOJTHAS bu6nuoreka [IOK
IIOBEPXHOCTh ITUPaMUbL; IPABUIIBHAS U https://m.edsoo.ru/fblcdOaS
yCceu€HHasi mupamuaa
[IpaBunbHBIE MHOTOTPAaHHUKU: TIOHSTHE
MPaBUIILHOTO MHOTOTPAHHHKA; TPABUIIbHAS

49 IIPpU3Ma U NIpaBUIIbHAS IUPAMHUJIA; brbmmorexa LIOK

https://m.edsoo.ru/074c8865

MpaBUJIbHAsL TPEYroJIbHASI MUPAMUIA U
MIPaBWIBHBIN TeTpadIp; KyO
[IpencraBnenue o NpaBUIBHBIX

50 MHOTOIPaHHUKAX: OKTa’p, NOJCKa’aAp U bubmmorexa HOK

https://m.edsoo.ru/a0fdd5bf

HKOCa’Ip.

51 CummeTpHsi B IPOCTPAHCTBE: CUMMETPUS bubnmorexa [IOK

OTHOCHUTCJIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

https://m.edsoo.ru/b9e777d9




OneMeHThI CUMMCTPUHU B ITUpaMUaX,
napajuieCnuieaax, mpaBUJIbHBIX
MHOTI'OrpaHHUKax

Brruncienue 3J1IeMEHTOB MHOT'OI'paHHUKOB:

bu6mmoreka [IOK

52
pEOpa, AMaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 6OKOBOM MOBEPXHOCTH M MOTHOM
53 MOBEPXHOCTU NPSIMOM MPU3MBI, IIOIAh bubnuorexa LIOK
OCHOBaHUH, TeopemMa 0 OOKOBOH https://m.edsoo.ru/37d84157
MMOBEPXHOCTH MPSIMOU TPU3MBI
[Tnomaas GOKOBOM MOBEPXHOCTH H
54 ITOBEPXHOCTHU MTPAaBUIILHON MUPAMUIBI, bubnmnoreka [IOK
Teopema O IJIOMAau OOKOBOM MOBEPXHOCTH https://m.edso00.1ru/5603e30b
YCEYEHHOU MUPAMUIBI
55 Konrtponsnas pabota o teme bub6mmorexa [IOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
. bubnmorexa [IOK
I1
36 onsTie 06 0bbeme https://m.edso0.ru/7ad0020b
bu6nuoreka [IOK
7 N
> OOnEM mupamu el https://m.edsoo.ru/235171b3
N bu6mmoreka [IOK
58 06
DEM THpaMUAH https://m.edsoo.ru/f47dfefd
bubmuorexa [IOK
59 O06Bé
DEM THPaMIAR https://m.eds00.ru/79¢10312
N bubmuorexa [IOK
60 OOnEM mupamu et https://m.edsoo.ru/2faadc3f
N bubnuotexa [IOK
1
6 OOBEM mpH3MbI https://m.edsoo0.1ru/79853608
62 OO0BEM TTPU3MBI bubmorera [IOK

https://m.edsoo.ru/1e053890




bubmuorexa [IOK

63 0bé 1
OOBEM MpH3MEI https://m.edsoo.ru/482d3f51
64 Kontponsnas padora no teme "OO0bEMBI | bu6nuorexa LIOK
MHOTOTpaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 06001IeHNe CUCTEMATHU3AIIHS
65 3HaHui. [locTpoenue ceuenuii B 1 bubmmorera [IOK
’ P https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpeHnue, 0000IIEHNE CHCTEMATH3ALIUS
3HaHUU. BpluuciaeHue pacCTOSHUM: MEXIY
66 BYMsI TOUKaMH, OT TOUKHU 10 IPSIMOM, OT 1 bubmmorexa [IOK
HBYM ’ 70 1P ’ https://m.eds00.1u/f7792ba9
TOYKH JI0 TJIOCKOCTH, MEKIY
CKPEIIUBAOIIUMUCS TTPSIMBIMU
bu6nmuorexa [IOK
67 n 0 1
TOTOBAS KOHIPOILHAL pabota https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 06001IeHNEe CUCTEMATHU3AIIHS
3HaHUU. BeIUnCIIeHUE YyII0B: MEXKIY
68 CKPEIIMBAIOIITUMHUCS TTPSIMBIMH, MEXK, 1 bubmorexa OK
P mv . P ’ o https://m.edsoo.ru/56765e8b
MIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTII0B MEXKAY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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KoauuecTBo yacoB DJIeKTPOHHBIE
ungposbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTuyeckue p
Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl

| Cdepa u map: ueHTp, paauyc, IuameTp; | bubnmoreka [JOK
TJIOIA b TIOBEPXHOCTHU Chephl https://m.edsoo.ru/0341bc2b
B3aumHoe pacronoxxeHue chepsl u

bu6nunorexa LIOK
2 ILIOCKOCTH; KacaTellbHasl MIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; momanas cheps

3 N3o6pakenue cdepsl, mapa Ha MIOCKOCTH. | bubnnoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15{7f2
Hunuuapudeckasi MOBEPXHOCTb,

4 o0pasyromue UINHIPUYECKON | bubnnorexa [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8¢c1
MMOBEPXHOCTHU
Hunmuap: ocHOBaHMS U OOKOBasI

5 IIOBEPXHOCTH, 00Pa3yIOIasi U OCh, 1 bubmorexa LHOK

P > OOPASYIONIA H OF; https://m.edsoo.n/1886216
o1 OOKOBOW U MOJTHON MOBEPXHOCTH
N3o0pakeHune muiMHIpa HA TIOCKOCTH.

6 Pa3zsépTka nununapa. CedeHus UIMHAPA | bubmuorexa [JOK
(MJI0CKOCTHI0, apaIeIbHON WIIN https://m.edsoo.ru/016e25¢eb
MEPIEeHIUKYIIPHON OCH IIUITUH/IPA)

Konunueckas noBepXxHOCTh, 00pa3yroiue
. P PASYIO bubmuorexa [IOK
7 KOHUYECKOU MOBEPXHOCTU, OCh M BEPIIIUHA 1
. https://m.edsoo.ru/c94ba09b
KOHHUYECKOU MOBEPXHOCTU
8 Konyc: ocHOBaHuE U BepIINHA, 1 bubnmnorexa [JOK




o0pa3ymolas 1 och; oAb OOKOBOM U
MTOJTHOW TTOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

VYceu€HHbIi KOHYC: 00pa3yIoNINe U BHICOTA;

bubmuorexa [IOK

9
OCHOBaHHUS U OOKOBast MOBEPXHOCTD https://m.edsoo.ru/1468bab3
N300paxeHne KoHyca Ha TUIOCKOCTH.

Pa3BépTka konyca. CeueHus KOHyca
10 (TUTOCKOCTHIO, MapaJIeIbHOW OCHOBAHUIO bubmorexa OK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IPOXO/ISIIEH Yepe3
BEpILHHY)

1 KomOunanwms Ten BparieHus u bubmuorexa [IOK
MHOTOI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OTIMCAaHHBIN OKOJIO c(hepsr;

12 cdepa, BMCaHHAsE B MHOTOI'PAaHHUK WUJIH B bubamorera LOK

pa, p https://m.edsoo.ru/0b136158
TEJIO BpalleHus

13 [Tonsatue 06 00bEMe. OCHOBHEBIEC CBOMCTBA bubmuorexa [IOK
00BEMOB T https://m.edsoo.ru/26a03fb7

bubnuorexa LIOK

14 O0BéM UIHHIIpa, KOHYyCa

HILTHIIpA, KOHY hitps://m.edsoo.ru/5513d87b
N bu6nmorexa [IOK
15 06
BEM LIApa H ILIOLALD ChepE https://m.edsoo.ruw/d189bde2
[TomoOHbBIE TeNa B MPOCTPAHCTRBE.
16 CoOTHOILIEHUS MEKY TUIOIIAISIMU bubmorexa OK
. ,I_[y il https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TET

17 KonTponbhas pabora o temam "Tena bubnmoreka [JOK
BpamieHus" u "O0bvembr Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha III0CKOCTH U B IPOCTPAHCTBE bubmmorera OK

p poctp https://m.edsoo.ru/5caefclb

19 CnoxeHue ¥ BbIYUTAaHUE BEKTOPOB bubnnoreka [JOK




https://m.edsoo.ru/23f4f089

bu6nmoreka [IOK

20 YMHOKEHHE BEKTOpa Ha YUCIIO
P https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o Tpém
21 HEKOMIUIaHApHBIM BeKTOpaMm. [IpaBuio bubmmorexa [IOK
P pam. 1ip https://m.edsoo.ru/a28fd74e
napajienenuneaa
Pemenne 3amad, CBI3aHHEIX C
22 MPUMEHEHUEM IIPaBUJI JEUCTBUM C bubmmorexa [OK
p P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
3 KoopanHaTHO-BEKTOPHBIN METOJ ITPU bubnnorexa [IOK
peLUIEHNH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTeMa KOOpIUHAT B
24 HpOCT ZI;{CTBG Koopannatsl BpeKTO a bubmmorexa [IOK
POCTPARCTBE. ROOPA pa- hitps://m.edsoo.ru/48db7058
[Ipocreiiive 3a1aun B KOOpAUHATaX
)5 VYron mexnay Bektopamu. CKaasipHOE bubnmoreka [JOK
NPOU3BEACHUE BEKTOPOB https://m.edsoo.ru/725¢effc4
2% Brrunciienue yrioB Mexay nIpsMbIMH U bubnnoreka [IOK
IUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
7 KonTponbhas pabota o teme "Bektopsl u bubnuorexa [IOK
KOOPJMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHwme, 06001IeHNE 1
)3 cucreMartusanus 3HaHuil. OCHOBHbBIE bubnuorexa [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPUHI
[ToBTOpenue, 06001IEHNE U
29 cucreMartusaius 3HaHuil. OCHOBHbBIE bu6muoteka LIOK

¢burypsl, ¢pakThl, TEOpEMBbI Kypca
TUTAHUMETPUH

https://m.edsoo.ru/078cd184




[ToBTOpenue, 0600IIeHNE U

30 cUcTeMaTH3alus 3HaHui. 3agadu 1 Bubmorexa IIOK
I - Al https://m.edsoo.ru/7491efe0
TUTAHUMETPUHU B METOJIBI X PEIICHUS
[ToBTOpeHwue, 06001meHNE 1
31 cHUCTEMaTHU3allis 3HaHUi. 3amauu 1 Bubmaorexa ITOK
H - Al hitps:/m.edsoo.ru/4dffda97
IJITAHUMETPUHU ¥ METOJIBI MX PEIICHUS
[ToBTOpenue, 0600MIEHNE U
1 cucreMartusanus 3HaHuil. OCHOBHbBIC | bu6muoteka [IOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepeoMETpUU
but6mmoreka [JOK
33 u §] 1
TOroBas KOHTpOIbHAA paboTa https://m.edsoo.ru/ec24dfc2
14 [ToBTOpenue, o0o0IICHNE 1 | bubnuorexa [IOK
cUCTeEMaTHU3anusg 3HaHUN https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34




INPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

10 KUIACC
Kon "
IIpoBepsiemble mpeaMeTHBIE Pe3yJabTAThI OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl CpPeIHero 001ero o0pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUIMU: TOUKA, IPsIMAas, INIOCKOCTh
5 IIpuMeHATH aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPHU PELICHUN
' reOMEeTPHUECKUX 3a7a4
73 OnepupoBaTh MNOHATHAMH: MApPALICIBHOCT, M MEPHEHAUKYISIPHOCTH
' MPSAMBIX U IJIOCKOCTEN
"4 KnaccudummpoBats B3anMHOE pacroioXeHHE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIM Yrojl, TPaHU ABYI'PAHHOIO YIJIa,
7.5 peOpo ABYrpaHHOTO yIiia, JMHEWHBIN yroJl JBYrpaHHOIO yria, rpagycHast
Mepa JIByTpaHHOIO yria
ay OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIIbII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHHKA, TPABHIIbHBIN MHOTOTpaHHUK
7 Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MHpaMuia, NpuU3Ma,
' MPSIMOYTOJIBHBIN TTapauIeenume]], Ky0)
KnaccudummpoBath  MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIs
. knaccuukanuu  (BBINYKIBIE W HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' [IPaBWJIbHbIE ~MHOTOTPAHHHUKH, TpPSMbIE M  HAKJIOHHBIE IIPU3MBIL,
napauieNenumne;/Ibl)
9 Omnepuposatb MOHATHAMM: ceKyas IIJIOCKOCTB, CCUYCHHE
' MHOTOTPaHHUKOB
210 OOBACHATH NPUHLUIBI TIOCTPOEHUS  CEYEHUH  MHOTOTPAHHUKOB,

WCIIONIB3YS METO]T CIIEJIOB

7.11

CTpOI/ITI) CCUYCHHA MHOI'OrpaHHUKOB METOJAOM CJICJOB, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HAXOXKIACHUE TEOMETPHUECKUX BEJIIMUMH MO 0Opas3liaM
WM aJrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJIMTHUYECKUE METOAbl MpHU
peUIeHUU CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3a7ady Ha BBIYUCIICHUE
pacCTOSTHUN MEXIYy ABYMs TOUKaMHU, OT TOUYKH JI0 IPSIMOM, OT TOYKHU J0

IJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMUCH ITPAMBIMHA

7.13

Pematp 3a1aun Ha HAXOXJIECHHUE T€OMETPUUECKUX BEJIMUYMH MO o0pa3iam
WIK alrOpUTMaM, MPUMEHSS HU3BECTHBIC AHAIUTUYECKUE METOIbI MpHU
pElIeHNH CTaHAAPTHBIX MaTEeMaTHYECKHX 3a/lad Ha BBIUMCJIICHHE YIJIOB
MEXY CKPEIIMBAIOIIUMUCS MPSMBIMU, MEXAY NPSIMOH U IJIOCKOCTHIO,

MEX1Y IJIOCKOCTSMH, ABYIPAHHBIX YIJIOB

7.14

Boruucisate 00bEMBI M JIOMIAM  TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHHeM (GOPMYJI, BEIYUCIATH COOTHOIICHUS
MEXIY TUTOIIAISIMA MMOBEPXHOCTEM, 00bEMamMu 0T0OHBIX

MHOT'OI'paHHUKOB

7.15

OHCpI/IpOBaTL NOHATUAMU: CUMMCETpPUA B IMPOCTPAHCTBC, LHCHTP, OCbh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OChb U IIIIOCKOCTh CUMMCTPHUN (bI/Il“prI

7.16

W3Bnekatp, mpeoOpazoBbIBaTh U HHTEPIPETHPOBATH HH(POpPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MPEACTABICHHYIO Ha

YepTekKax U pUCYHKAX

7.17

[IpumenaTy reoMerpuueckue (HaxkTbl JJIs PELIEHUS CTEPEOMETPUUECKHUX
3a1a4, IPEINOJIaralolMX HECKOJIBKO INAroB DEIIEHUs, €CIU YCIOBHS

MIPUMEHEHHUS 32/1aHbI B SBHOU (hopMe

7.18

[IpumeHsATs DpOCTEHINNE MPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

HpI/IBOI[I/ITB IpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOJAC U

JKU3HU, PACIIO3HABATH MMPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpumeHsTh MosydyeHHbIE 3HAaHUS HA PAKTUKE: aHAJIM3UPOBATh peasbHble
CUTyallUh W MPUMEHATh H3Y4YECHHBbIE IOHATHS B IpOLECCE IIOMCKa
pemenus MaTE€MaTHYECKU chopMyIUPOBaHHOM npo0JIeMBl,
MOJIETUPOBATh peajbHbIE CUTYallMM Ha SI3bIKE T€OMETPUHU, HCCIIEA0BATh
MIOCTPOCHHBIE MOJIEJIN C HCIOJIb30BAaHUEM TI'€OMETPUUYECKUX MOHATUHA U
TEOpeM, amrnapaTa ajareopbl, pelaTh NPakKTUYECKUE 3a/1a4u, CBI3aHHbBIE C

HAaXOXXACHUCM I'COMETPUICCKUX BECJINYNH
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Koz IIpoBepsiemble MpeIMeTHbIE Pe3yaIbTATHI OCBOEHUSI OCHOBHO
NpoBePSIEMOr0 .
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBath NMOHATUAMU: HWIHHAPUIECKAs TTOBEPXHOCTh, 00pasyromue
61 HWIMHIPUYECKOH TOBEPXHOCTH, LUIMHAP, KOHHYECKas MOBEPXHOCTb,
. oOpa3ylomye  KOHMYECKOM  IOBEpXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBath Tena BpaieHus (IIMHAP, KOHYC, cepa U 1map)
6.3 OOBACHATH CITOCOOBI TOJTYUICHHSI TEJT BpAIICHUS
6.4 KinaccudunmpoBaTh B3aMHOE pacroyioxkeHue chepbl U MIOCKOCTH
OnepupoBaTh TMOHATUSMHU: IIAPOBOH CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CETMEHTa, IIApOBOM CIJIOH, OCHOBaHME IIAPOBOIO CJIOS, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI W IMJIOMIAAM TOBEPXHOCTEH Tel BpalleHUs,
' T€OMETPUUECKHX Tell C MPUMEHEHUEM (opMyT
OnepupoBaTh NOHATHUAMU: MHOTOTPAHHMK, BIIMCAaHHBIM B cdepy u
6.7 OIMCaHHBIN 0KOJI0 cepsl, chepa, BMcaHHAS B MHOTOIPaHHUK WJTU TEJIO
BpaIlIeHUS
6.8 BpIUHCIISATE COOTHOWIEHUS MEXAY IUIOMIAASIMH TMOBEPXHOCTEH U
' 00bEéMamMu OJJOOHBIX TEJl
6.9 N300paxkaTh m3ydaemble QUTYpBl OT PYKH M C MPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUryp: BUJA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUYECHHUS Tell
BpaIICHUS
W3Bnekatb, MHTEpPHPETUPOBATH M MIPEOOpPa3OBbIBATH HH(OPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MpPEJICTaBICHHYIO Ha
yepreXkax U pUCYHKax
[IpumensaTe reomeTprueckue (aKThl IS PEHICHHUS CTEPEOMETPUICCKUX
6.12 3a7a4, MPEIIOIararliuX HECKOJIBKO IIAroB PEUIEHHUs, €CIU YCIIOBHS
MIPUMEHEHUS 3a7aHbl B SBHOU opMme
6.13 OnepupoBath MOHIATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimmonmaaTs I[GﬁCTBHfI CJIOKCHHUS BCKTOPOB, BBbIYWTAaHHA BCKTOPOB U
YMHOXKCHH BCKTOpa Ha 4YHCIIO, O6’I>$ICH$ITI>, KakMMH CBOHCTBaAaMHM OHH

00J1a1aroT

6.15

IIpumeHATh paBUIIO NapaAJICNICIIUIIENA [IPU CIIOKEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATHSAMH: JE€KapTOBbl KOOPJIWHATBI B IMPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXIy BEKTOpaMH, CKaJIPHOE IPOU3BEJICHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMITIIAHAPHBIEC BEKTOPEI

6.17

Haxoauth cyMMy BEKTOpOB U IMpPOU3BEACHHE BEKTOpa Ha YUCIO, YroJ
MEX1y BEKTOpaMH, CKaJIIpHOE MPOU3BEICHUE, PACKIIaAbIBATh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BEKTOpPaAM

6.18

3aI[aBaTB IJIOCKOCTb YPAaBHCHUCM B HeKapTOBOfI CUCTCMEC KOOpAUHAT

6.19

Pemiate mpocTeiimime reoMeTpUYECKHME 3aJayd  Ha PUMEHEHUE

BCKTOPHO-KOOPAWMHATHOI'O MCTO/1a

6.20

Pemrate 3amaum Ha J0Ka3aTCJIbCTBO MATECMATUYCCKUX OTHOIICHUN U
HaXO0XKICHUC I'COMCTPHUUICCKUX BCIUYHUH I10 o6pa3uaM I aJIrOpUTMamM,
IIPUMCHSS HU3BCCTHBIC MCTOABI Ipu pemieHun CTaHAAapPTHBIX

MaTEMAaTHYCCKHUX 3aJa4

6.21

[lpumensaTs mnpocTelMe NporpaMMHBIE CPEACTBA U BJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPHUICCKUX 3a1a1

6.22

HpI/IBO,Z[I/ITL MNpUMEPbI MAaTEMATUYICCKUX SaKOHOMepHOCTCﬁ B IIpUpoOAC U

JKM3HU, PACIIO3HABATH NPOSABIICHUC 3aKOHOB I'COMCTPUHN B UCKYCCTBC

6.23

[IpumeHsTh MONy4YeHHBIE 3HAHWSA Ha TMPAKTUKE: aHaJIU3UPOBATH
peanbHble CHUTyallud M TMPUMEHSITh W3y4YEHHBbIE TOHATHUSA B TpoOIecce
MOKWCKA pEeIIeHUsT MaTeMaTH4YeCKH CGHOPMYIUPOBAHHONW MPOOIEMBI,
MOJIETUPOBATh peajbHbIE CUTYallMU Ha SI3bIKE T€OMETPUH, UCCIET0BAThH
MTOCTPOCHHBIE MOJIEIH C UCIOJIB30BAaHUEM T€OMETPUUYECKUX TMOHATHI U
TeopeM, arnapara aareopbl, pemaTh NpakTHUYeCKHe 3a7aul, CBI3aHHbIE C

HaXOXIACHUCM I'€COMETPHUICCKUX BEJINYHNH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OCHOBHBIE TOHATUS CTEpEOMETpUHU. Touka, HpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCHOMAaTHYECKOM  IOCTPOCHHHM  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3auMHOe pacnonoxkeHue NOpAMBIX B IPOCTPAHCTBE:  MEpPECEKaIOIIHEcs,
napajuleNibHble M CKpeuiuBarouecs: mnpsiMble. [lapanienbHOCTh MNPSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajUlelibHble NpsMble B  IPOCTPAHCTBE,
MapajIeNIbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMOM M IJIOCKOCTU. YTJbl C
COHANPABJICHHBIMA CTOPOHAMH, YTOJI MEXIYy NPSIMBIMH B TIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapauleNbHble MIIOCKOCTH, CBOWCTBA MapaliesIbHbIX
wiockoctei. [IpocTeiiimme mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPa’dap,

KyO, mapaJuiesienumnes, IoCTpPOeHUE CeYeHU

7.3

[leprieHAUKYIApHOCTh MPSAMOM M IUIOCKOCTH: IEPHEHAUKYJISPHbIE TPSMbBIE B
IIPOCTPAHCTBE, NPSIMbIE NapajuIECIbHbIE U IEPIEHANKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIPHOCTU IPSAMOM U INIOCKOCTHU, TEOPEMA O IPAMOM NEPIEHANKYIIPHON
IUIOCKOCTH. YTIUIbI B IPOCTPAHCTBE: YIrojd MEXKAYy IMpsMOM U IUIOCKOCTBIO,
JBYIpaHHBIA yrojl, JMHEHHBIH Yyros JAByrpaHHoro yriua. Ilepnenaukynsap u
HaKJIOHHBIE: PAcCTOSIHME OT TOYKH JO IUIOCKOCTH, PAacCTOSTHHME OT HpsSAMOMl 10
IUIOCKOCTH, MPOEKLHUs (PUrypbl HA IUIOCKOCTh. [leprneHauKyIsIpHOCTh MIOCKOCTEN:
IpU3HAK  [EPHEeHIUKYIIPHOCTH  JBYX  Iulockocted. Teopema o  Tpéx

MEePIEeHIUKYIIApax

7.4

[lonsaTie MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOTOIPDAaHHHUKA, BBINYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKH, pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosibHas
npu3Ma, TpaHH U OCHOBAHMS IPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBasi U
IIOJIHAs ITIOBEPXHOCTH Npu3Mbl. [lapasuienenunen, NpsMOyroibHbIN ITapauIesICIINIIE]
u ero coictsa. [lupamuna: n-yroiapHas nupamMuaa, rpaHd ¥ OCHOBAaHUE MHPaMUIIBL,
OOKOBasi M IMOJIHAsI MMOBEPXHOCTh MUPAMMIbI, IPABUIIbHAA M yCEUEHHAs MUpPaMUa.

OneMeHTEI NpusMbl W IIHPaMHUBI. HpaBI/IJ'IBHBIe MHOI'OI'PaAHHUKHU: IIOHATHC




IIPABWJIBHOTO MHOTOTpPaHHMKA, INpaBUibHAS INPU3Ma M IpaBWIbHAS NHpPaMUIA,
IIpaBWJIbHAs TPEYroJjibHAs MUpaMUAa U MPaBUIbHBIA TeTpa’ap, Kyo. Ilpencrasnenue
O NPaBWJIbHBIX MHOTIOIPAHHUKAX: OKTa’Jp, AoAeKa’aAp U ukocadapyrue CeueHus

MMPU3MBI 1 THPAMUBI

7.5

CI/IMMeTpI/IH B NOPOCTpPAHCTBE: CHMMCETPUA OTHOCUTCIIBHO TOYKH, Hp}IMOﬁ,
IUIOCKOCTH. DJIEMCHTBI CUMMCTPHUHU B IMUpaMUJax, MapaJluICJICIuIcaax, nmpaBuIbHbIX

MHOT'OrpaHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: péOpa, auaroHanu, yribl. [linomans
OOKOBOM TIOBEPXHOCTH M TIOJIHOH TMOBEPXHOCTH TPSIMOM TPHU3MBI, ILJIOMIATh
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsAMOH mpu3Mel. [lnomaas 60koBoMH
MOBEPXHOCTU M TIOBEPXHOCTH MPABWIBHOM MUpaMHIbl, TeopeMa O IUIOHIAIn

yceu€HHoi nupamuabl. [lonstue 06 06béMe. O0BbEM NUpamMubl, IPU3MbI

7.7

ITonoOHbIe Tena B mpocTpancTBe. COOTHOIIEHHS MEKIY IUIOIMIAIIMU TIOBEPXHOCTEN,

00BEMaMU ITOTO0HBIX TENT

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

I_II/IJII/IHI[pI/I‘leCKaH IMOBCPXHOCTD, 06pa3y101111/Ie HHHHHHpH‘ICCKOﬁ MMOBEPXHOCTHU, OCb
HHHHHHqueCKOﬁ IMOBCPXHOCTH. ]_[I/IJ'II/IHZ[pZ OCHOBaHMSI U OOKOBas MIOBCPXHOCTD,

oOpa3yromas 1 0Ch, TUIOIIAa b OOKOBOM U TIOJHOM TTOBEPXHOCTH

6.2

Konunueckas noBepXHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKoi moBepxHOCTH. KoHyc: ocHOBaHME W BeplIMHA, o0Opa3yolas U OCh,
ionaab OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUYEHHBIM KOHYC: 0Opasyrouue u

BbBICOTA, OCHOBAHHUA U OokoBast MMOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paguyc, JMamerp, IIoab MOBEpPXHOCTH cdepbl. B3aumHoe

PacCIIOJIOKCHHUC C(I)epbl N IIJIOCKOCTH, KacaTCJibHas IIIOCKOCTH K C(bepe, Imiomanab

cdepsl

6.4

N3o6pakenue Ten BpalieHus: Ha I0CKOCTU. Pa3BépTka nMiIMHIpa U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUS W MHOT'OI'PAaHHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(l)epLI, ccbepa, BIIMCAHHAs1 B MHOT'OI'PAHHUK, UJIW TCJIO BpallICHUA

6.6

[Tonstue 06 o6béMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaljienenuneaa M ciueactBus w3 He€. OObEM HUIMHIpA,

KoHyca. O0BEM 1apa u miomaab chepsl




6.7

[Tomo6ubie Tema B mpoctpaHcTBe. COOTHOIICHUS  MEXAY  IUIOMAIIMHU

MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI

6.8

6.9

Ceuenust nunuHApa (MapajjielbHO M MEPIEHIUKYISPHO OCH), CEUEHHUs KOHyca

(mapanneabHOE OCHOBAHUIO U MPOXO/sIlee Yepe3 BEPIINHY), CEUEeHUs 11apa

Bektop Ha mockoctd M B mpocTtpaHcTBe. ClIO)KEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. PemeHwe 3amad, CBA3aHHBIX €

MMPUMCHCHHUECM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMu

6.10

[IpsimoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
[IpocTeiimue 3amayn B KOOpAMHATaX. YTon MexAy Bekropamu. CkanspHoe
MPOU3BEJICHUE BEKTOPOB. BhIuuCIEHUE YITIOB MEXAY MNPSAMBIMH U IUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIN METO/ ITPH PELIEHUH F€OMETPUUECKUX 3a]a




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K IPeIMETHBIM pPe3yJbTaTaM OCBOCHUS
NMPOBEPSAEMOT0 OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero
TpeOOBaHUSA o0pa3zoBaHust

Bnagenne meTomamMu J0Kas3aTeNbCTB, aIrOPUTMaMU pEUICHMs 3aad;
yMeHHe (OpMynHpoOBaTH U OINEPUPOBATH MOHATUSIMU: OIpEAesICHuE,
akcuoma, Teopema, CJIEACTBHE, CBONCTBO, INPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYITHPOBKU; IPUMEHSTh UX; YMEHUE (HOPMYIUPOBATh
00paTHOE M TPOTUBOIIOJIOKHOE YTBEP)KIEHHE, NMPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTUYeCKOM WHAYKLNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHMS IpPU pPELIEHUU 3a]ad,
1 OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PACCYKICHHWM; yMEHUe
ONIEpUPOBATh MOHATHAMH: MHO)KECTBO, MOJMHO)KECTBO, ONEpPALMU HaJ
MHOKECTBAMHU; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar [l OIIMCaHUsl peabHBIX MPOLECCOB U SIBICHUHN U NIPU PEIICHUH
3aJa4, B TOM 4YHCIE€ M3 JpYyrux Yy4eOHbIX NPEIMETOB; YMEHHE
OIlepUpOBaTh MOHATHAMM: rpad, CBA3HBIA rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb W OIHUCHIBaTh Ipadbl Ppa3InYHBIMU

crocobaMu; UCII0JIb30BATh I'padbl MpU PELICHUH 3314

VYMeHne onepupoBaTh MOHATUSAMHU: HATyPaIbHOE YHCIO, LEJI0E YHUCIIO,
CTENEHb C LEJIBIM [10Ka3aTeIeM, KOPEHb HAaTYpaJbHOW CTENEHH, CTENEHb
C palMOHaJIbHBIM  [IOKa3aTeleM, CTENeHb C  JIEWCTBUTEIBHBIM
nokaszateneMm, JorapudM YHCIa, CHHYC, KOCHHYC M  TaHI€HC
IIPOM3BOJIBHOIO YMCJIA, OCTaTOK I10 MOAYJIO, PAalMOHAJIbHOE YUCIIO,
UPPAalMOHAIIBHOE  YHCJIO,  MHOXECTBA  HATypajbHBIX,  ILIEJIBIX,
2 palMOHAIbHBIX, JECUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BATh
NPU3HAKU J1€IMMOCTH, HAaUMEHbLIMHA OOIMI AenuTenh U HauMEHbIIee
ob1iee kpaTHoe, adropuT™ EBKiMaa npu perieHny 3a1ad; 3HaKOMCTBO €
pa3IMYHBIMM  TO3ULUOHHBIMH  CHUCTEMaMHU  CUHCIIEHUS;  yMEHHE
BBITIOJIHATH BBIYMCIICHUE 3HAYEHUI W MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHs MU M JorapupmMaMu, mpeodpazoBaHusl IPOOHO-pAllMOHATBHBIX

BBIPDA)KCHUM; YMEHHE OIEPHUPOBATh MOHATHUAMHU: IOCIEI0BATEIbHOCTD,




apudMeTHIecKas mporpeccusi, reoMeTpuyuecKas nporpeccus,
OCCKOHEUHO YOBIBAMOIIAs TEOMETPUYCCKash IPOTPECCHs; yMEHUE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpHUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJIYJIb U apTYMEHT KOMIUIEKCHOTO
gucna, ¢GopMa 3amucu  KOMIUIEKCHBIX —uucen  (FeoMeTphuecKas,
TPpUTOHOMETpHYECKass U  ainreOpawdeckasl); yMeTh  MPOU3BOAWTH
apudmeTnueckue AEUCTBUA C KOMIUIEKCHBIMH YHUCJIAMH; TMPUBOIUTH
MpUMEPBl  HCIOJIL30BaHMS  KOMIUICKCHBIX — YHCEJ;  ONEpPHpPOBATH
MOHATUSMM: MaTpuua 2xX2 u  3X3, onpeaeiauTedb  MaTpPHIIbI,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATHAMU: PalMOHAIbHBIE, UPPALMOHAIbHBIC,
MOKa3aTeJbHble, CTENEHHbIE, JIOTapu(MUUECKHE, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPAaBEHCTBA, HUX CHUCTEMBbl, YMEHHE OIEpUPOBATH
MOHATUSMH: TOXIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUI M HEPaBEHCTB, PaBHOCHUJIBHOCTb
YpaBHEHHUI, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YPaBHEHMS,
HEPABEHCTBA M CHCTEMBbI C IMOMOILIBIO Pa3JIMYHBIX MPUEMOB; pEIIAThH
YPaBHEHHUS, HEPABEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHSITH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI U PELICHHs MaTeMaTUYECKUX

3ala4v U 3a1a4 U3 pa3JINIHbIX obmnacreit HAYKU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMU: (DYHKIUS, 4YETHOCTh (QYHKIMH,
HNEPUOUYHOCTh (DYHKIIMM, OTPaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIbllIee U HAaUMEHbIlIEe 3HAUCHUS
(GYHKIIMKM Ha IPOMEXKYTKE, HETPEPbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
GbyHKIMY, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIUHU, TE€OMETPUICCKHUNA U
¢u3nyecKkuil CMBICIT TPOU3BOJHOW, MepBOOOpa3Hasi, OINpeaAeaEéHHbIN
MHTETpaj; YMEHHE HaXOIUTh ACUMMOTOTHI Tpaduka (QYHKIUH;, YMEHHE
BBIUMCIATh IPOU3BOAHBIE CYMMBI, IIPOU3BEACHMS, YAacCTHOIO U
KOMIO3ULUN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelIbHOH K rpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh IMPOU3BOAHBIE 3JEMEHTapHBIX (YHKLUH;
YMEHHE UCIOJIb30BaTh IPOM3BOJIHYIO ISl HCCIENOBaHMUA (DYHKIIHH,
HaXO/JUTh HauOOJbIIME M HAUMEHbIIME 3HA4YEHUS (QYHKLUUH; CTPOUTH
rpaMKi MHOTOWIEHOB C HCIOJIb30BAHUEM amlapaTa MaTeMaTHYeCKOTo
aHanu3a; IMPUMEHATh IPOU3BOJAHYIO JUIsl HAXOXKICHHUS HaWIydIlero

pEeICHHA B MNPUKIAAHBIX, B TOM YHCJIC COLHAJIBHO-DKOHOMHWYCCKUX H




($bU3MYeCKUX 3a7a4dax; HAXOAUTh IUIOMAAN U 00BEMBI QUTY C MTOMOIIBIO
I/IHTCFpaJ'Ia; HpI/IBO)II/ITB HpI/IMCpBI MATEMATHYCCKOT O MOI[CJ'II/IpOBaHI/Iﬂ C

noMoIeio auddepeHnranbHbIX ypaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: Tpaduk QyHKIUH, OOpaTHas
GbyHKLIUSA, KOMIO3UIMS (QYHKUMH, JuHeHHas (yHKIMS, KBaIpaTH4Has
byHKLMS, painoHagbHas byHKIHA, CTETICHHAs byHKIMS,
TPUTOHOMETpUYECKUE  (QYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GbyHKUMYU, TOKa3aTeiabHas M Jiorapudmudeckas GYHKLUUU; yMEHUE
CTPOUTH TpapUKH HM3YYEHHBIX (QYHKUUH, BBIIOJIHATH MpPeoOpa3zoBaHUs
rpadukoB GYHKITUH, UCIIOIB30BaTh TPa(UKHU IS U3yUEHHUS MPOIECCOB U
3aBHCUMOCTEH, NpU peIlleHUH 3afad U3 APYruX y4eOHBIX HMPEIMETOB U
3aJa4 U3 pealbHOM JKU3HU; BIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIONB30BaTh CBOHCTBA W TpapuKu QYHKIHHA IS
peleHus ypaBHEHHIA, HEPABEHCTB M 3a/1a4 ¢ MapaMeTpamMu; n300pakaTh
Ha KOODJAMHATHOM IUIOCKOCTM MHOXKECTBA PpEIICHUM YypaBHECHHH,

HCPAaBCHCTB U UX CUCTCM

VYmenue peiuaTb TCKCTOBBIC 3ada4d PpPa3HbIX THIIOB (B TOM 4YHCJIIC Ha
MPOUCHTHI, AOJIM U 9YaCTH, HAa IBUIKCHUC, pa60Ty, CTOUMOCTb TOBAapOB U
yCJyr, HaJIOT'HU, 3aa4i U3 obiactu YIIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(I)I/IHchaMI/I); COCTABJIAATh BBIPAKCHUS, YpPABHCHHA, HCPABCHCTBA U HX
CUCTEMBI I10 YCJIOBHUIO 3aJayd, HCCIICA0OBATH IIOJTYYCHHOEC PCIICHHUEC U
OLICHUBATH HpaB,I[OHOI[O6HOCTB pE3YJIbTAaTOB, YMCHHC MOICIINPOBATDH
pPC€allbHBIC CHUTyallMM Ha A3BIKC MAaTCMATUKH; COCTABJIATH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA W HMX CHCTEMBI 110 YCJIOBHIO 3aJayu,
HCCIICA0BAaThL IMOCTPOCHHBIC MOJACIM C HCIIOJIB30BAHHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATH OTYYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeiHee apu(MeTHIecKoe, MEIraHa,
HauOoyblllee W HAauWMEHbIee 3HA4YeHUs, pasMmax, JUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yYMEHHE H3BJIEKaTh,
HUHTEPIPETHPOBaTh WHGOpPMAIIMIO, MPEACTABICHHYIO B TaOnuIax, Ha
auarpaMmmax, rpaukax, OTpa)xarollyto CBOMCTBA pealbHbIX MPOLIECCOB U
SIBJICHUH; TPEACTaBIATh UH)OPMALIMIO C TOMOIIBIO TAOJIUIl U AUATPAMM;
UCCIIEeIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM
rpauueckux METOJIOB M  JJIEKTPOHHBIX CPEICTB; TIpaduyuecku
UCCJIeIOBaTh COBMECTHbIE HAOJIOAEHHS C TOMOILNBIO JHarpaMm

paccenBaHus M JINHEWHOW PErPeCcCHA




YMeHue onepupoBaTh MOHATHSAMU: CIYYaWHBIA ONBIT W CIy4ailHOE
cOOBbITHE, BEPOSATHOCTb CIIyYalHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJb30BaHUEM TIpapUUECKUX METOJO0B; MPUMEHATH
(GOpMyNBI CIIOKEHHUSI M YMHOXEHHUSI BEPOSTHOCTEH, (HOopMyiny HOITHOMN
BEpOSATHOCTH, (popmyny bepHymmm, komOuHATOpHBIE (GaKTHl U (HOPMYJIBL;
OLIEHUBATh BEPOSTHOCTH pealbHBIX COOBITHI; YMEHHE OIEepPHpPOBATH
MOHATUSAMM: CIydailHass BEJIMYMHA, paCIpEelesICeHHe BEPOSTHOCTEMH,
MaTeMaTHYeCKOe OKUJAHWE, TUCIEPCUs M CTAHJAPTHOE OTKJIOHEHHUE
CIIy4ailHON BeNWYMHBI, (QYHKUUU paclpeleieHuss U  IJIOTHOCTH
PaBHOMEpPHOT0, TIOKAa3aTeJIbHOTO W HOPMAJbHOTO paclpeeeHHi;
YMEHHE HCMOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacCHpelesieHud JUis
pelleHns 3ajay; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH OOJBIIUX YHCeN,
METOJIbl BBIOOPOYHBIX HCCJEIOBAaHUMN; yMEHHE MPHUBOAUTH IPUMEPHI
MIPOSIBJIEHUS] 3aKOHA OOJIBIIMX 4YMCEN B NMPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHE ONEepUPOBATh MOHATUSMU: COYETAHHUE, IEPECTAHOBKA,
YUCJIO COYETAHUM, YMCIIO TEepecTaHoBOK; OuHOM HbioTOHA; ymeHue
MIPUMEHATh KOMOMHATOPHBIE (DAaKTHl U PACCYXACHUS ISl PEIICHUS 3a7aY;
OLIEHUBATh BEPOATHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPECTUPOBATH HOJIy‘-ICHHLII\/'I pe3yiabTaTt

YMeHue omnepupoBaTh MOHATUSIMU: TOYKa, MpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yIJa, IUIOCKUM yrou,
JNBYTPAHHBI yToJd, TPEXTPAaHHBIA YroJ, CKPEIIMBAIOUIMECS IMPSMBIE,
MapajuIeIbHOCTh U NMEPHEHAUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJ
MEXIy MNPSMBIMH, YTrOJI MEXAY HPSIMOM M IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU; YMEHHE HCIOIb30BaTh IPU
pelIeHny 3aJla4 U3y4eHHbIE (aKThl U TEOPEMBbI INIAHUMETPUU; YMEHUE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIN C IIOMOIIBIO TI'€OMETPUYECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU IIPAKTUYCCKUC 3a1a4Yn
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YMeHue onepupoBaTh MOHATHSAMM: IUIOIAAL (GUTYpbl, 00BEM (GUTYpHI,
MHOTOI'PaHHUK, MMPAaBUJIbHBIII MHOTOTPAHHUK, CEYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenuneja, npusMma, HupaMmuna, (urypa U THOBEPXHOCTH
BpallleHus, IWIMHAP, KOHYC, IIap, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU NUPAMUJBI, MPU3MBL, KOHYyca, IWIMHApA, 00BEM Kyoda,

MIpAMOYT'OJIBHOI'O IapaJuICiiCumneaa, mnupaMuabl, HIpPU3Mbl, HUIXHIOpPA,




KOHyCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CECUYCHUS KOHYCa M LWIMHAPA,
MapajulelIbHbIE OCH WM OCHOBAHHWIO, CEUYEHHE 1Iapa, IJIOCKOCTh,
Kacawomasica cgepsl, HWIMHApPA, KOHYCA; yYMEHHE CTPOUTbh CEUYCHHE
MHOTOTpaHHHUKa, U300paxkaTbh MHOTOTPAHHUKH, (PUTYpPHl U MOBEPXHOCTH
BpALCHUs, UX CEYCHMs], B TOM YHCJIE C IOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOWCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
(bopMyIHpOBaTH ONpPEACICHUS U3y4aeMbIX (UTYp, BBIABUIaTh TMIIOTE3BI
O CBOMCTBaxX M NPU3HAKAX T'€OMETPHUECKUX (PUryp, OOOCHOBHIBATH MIIU
OlpoBepraTb MX; YMEHHE IPOBOJIUTH Kiaccudukauuoo ¢uryp mo
pa3IMYHBIM IPU3HAKaM, BBIIOJHATH HEOOXOJIUMBIE IONOJHUTEIbHbIE

IMOCTPOCHUA

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napaijiesIbHbIi EePeHOoC, CUMMETPHsI Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHHE 10100Us, MONO0OHBIE (UIYpBl; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXMUTEKTYpE; HCII0JIb30BaTh I'€OMETPUYECKUE OTHOLICHMS
npu pemicHUMU 3aaa4; HaXOAHUTb TI'COMCTPHYCCKUC BCIUMYMHBI (I[JII/IHa,
yroj, IUIOWAAb, OOBEM) NpU pELICHUM 3a1ad M3 APYruxX YueOHbIX
MIPEIMETOB U U3 PEalbHON KM3HU; YMEHUE BBIUUCIISATH F€OMETPUUECKHE
BEJIMYMHBI (AJMHA, Yroj, IUIOMaab, OO0BEM, IUIOIIAJbL IMOBEPXHOCTH),
UCHONb3ysl H3Yy4eHHbIe (HOPMYJBl MU METOAbI, B TOM 4YHCJE: IUIOIMA/Ab
MOBEPXHOCTU MHUPAMHUbI, PU3MBI, KOHYCa, LWINHIPA, TUIOMAb ChEpHl;
00bEM Ky0a, MpSIMOYTOJIHOTO MNapajienenunena, TUpaMyubl, MPU3MBL,
IWINHApPA, KOHYCa, Ilapa; YMEHHUE HaXOOUTh OTHOIIEHHE OOBEMOB

oJJOOHBIX HUTYp
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YMeHue onepupoBaTh MOHATUAMU: NIPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpPAa Ha 4YHCIIO, pa3lioKEHHE BEKTOpa Mo Oas3ucy,
CKAJLIPHOE IIPOU3BEICHUE, BEKTOPHOE IIPOU3BEIACHHUE, YOI MEXAY
BEKTOPAMM; YMEHUE HCIIOJb30BaTh BEKTOPHBIH U KOOPAMHATHBIA METOJ
JUIs  pellleHus TeOMeTpUYEeCKMX 3afad M 3a7ad JApPYrux y4eOHbIX

npeaAMEeTOB
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YMmenue BbIOMpaTh TOOXOMAIIMM METOA JUiS pelIeHHs 3aauu;
MMOHUMAHWE 3HAYMMOCTH MAaTEMaTUKH B W3YYCHUH TMPUPOJHBIX U
OOIIIECTBEHHBIX MPOIECCOB W  SBJIEHWH; YMEHHE pPaclo3HABATh

IMPOABJICHUEC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHC IIPUBOAUTH




NpUMEpPbl MATEMAaTUYECKHUX OTKPBITUH POCCUHUCKONM W  MHUPOBOH

MaTeMaTHYECKOU HayKH




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA EI'D
1O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbubie u nenbie yncina. [Ipu3Haku A€IMMOCTH LEJIBIX YHCEN
15 Pammonaneubie  ymucina. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCcKOHEUHbIe IEPUOTUUECKUE IPOOH
13 ApupmeTnueckuii KOpeHb HaTypaibHOH creneHu. JleHcTBUA ¢ apupMeTHUYECKHUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ uenbiM nokazareneM. CTeneHb ¢ paluoHaIbHBIM NoKa3areneM. CBOMCTBa
' CTEIEHU
Ls CuHyCc, KOCMHYC M TaHI€HC 4YHUCJIOBOIO aprymMeHTra. ApKCHUHYC, apKKOCHHYC,
. apKTaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHble U HaTypaJbHbIE JOraprudMbl
JleiicTBUTENbHBIE YHUCHA. ApH(PMETHUECKHE Olepaluu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnmkE€HHbIE BRIYUCICHUS, TIPaBUIIa OKPYTICHUS, IPUKUAKA U OIIEHKA
pe3ynbTaTa BBIYUCICHUI
1.8 [IpeobpazoBaHue BbIpaX)eHHIA
1.9 KommnekcHsle uncna
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 [enbie 1 TpoOHO-pAIMOHATBHEIC YPAaBHEHUS
2.2 HppaunoHaiibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOorapuMUUECKUe ypaBHEHUS
2.5 Llensie u ApoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HNppanmonanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpru4ecKue HEPABEHCTBA
29 CucreMbl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. OnpeennuTesb MaTPUIIbI




3 DyHKIUU U TpaduKu
31 Oynkims, cnocoOwsl 3amanust pyskumn. ['paduk ¢ynkumu. Bzanmuo oOpaTHBIE
. ¢ynkuun. YétHbie 1 HeuéTHbIEe pyHKuuu. [leprnoanueckue GpyHKIIH
OOnactb ompeneneHus W MHOXKECTBO 3HaueHWH ¢yHknun. Hymum ¢yHkuumu.
30 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKLHUHU.
' MakcumymMbl U MHUHUMYMBI ¢QyHKuuu. HaumOosbliee M HauMeHbIIEe 3HAYCHUE
(GYHKLIMHU Ha IPOMEXKYTKE
33 CrenenHass (QyHKIHMS C HaTypajdbHBIM W IIE€JbIM TOKaszateineMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS n-0l CTENEHU
34 Tpuronomerpuyeckre GyHKIMU, UX CBONCTBA U TpapuKu
35 [ToxazarenbHas u norapudmuueckas pyHKINHU, X CBOMCTBA U IrpadUKu
16 Touku paspbiBa. AcuMnToTel rpaduxoB ¢yHkuuil. CpoiicTBa  (QyHKUIUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBatenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEI0BATEIbHOCTEN
3.8 Apugpmernueckas 1 reoMmeTpudeckas nporpeccun. @opmyrna ClI0XXHBIX POLEHTOB
4 Hayaya MmaTremaTH4eCcKOro aHain3a
4.1 [TpouzBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKUINN
[IpuMeHeHne mNPOU3BOAHON K HCCIENOBaHHIO (YHKUUMH HAa MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. Haxoxnenne HauOONbIIET0O ¥ HAaUMEHBLIETO 3HAYCHUS (YHKIMH Ha
OTpe3Ke
43 [lepBoo6pasnas. MuTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHo»xecTBO, onepalyi HaJ MHOXecTBaMu. [luarpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Terna ¥ MOBEPXHOCTH BPALLEHUS




7.5

Koopaunatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

I'eometpus, 10-11 knaccwl/ Atanacsa JI.C., byty3oB B.®., Kagomies C.b. u
npyrue, AkuuonepHoe obuiectBo «M3aarensctBo «lIpocBemienue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1 Teomerpust, 10—11: Yueb. nus obmeoOpazoBarenbHbix yupexaennit/ JI.C.
AranacsH, B.®. byry3os, C.b. Kagomues u np. — M.: IIpocsemienne, 2019r.

2 T'eomerpus. 10-11 xmaccsl. [loypounsie pa3paboTku K yaeOHUKY ATaHacsHA -
Caaksn C.M., byry3os B.®.

3 b.I'. 3uB. /IluakTrueckre maTepuaiisl o reomerpun st 11 knacca. — M.
[Ipocsemenune, 2012

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1 www.edu.ru (caiit MOuH P®).

2 www.school.edu.ru (Poccutickuii 0011e00pa3oBaTebHbIN MOPTaN).

3 www.fipi.ru (caiiT @enepanbHOT0 MHCTUTYTA MEAArOTMYECKUX H3MEPEHUH ).
5 www.math.ru (MHTepHeT-noAAep* Ka yuureneid MaTeMaTUKH).

6 www.som.fsio.ru (cereBoe 00beIMHEHUE METOAUCTOB)

7 www.math.ru/lib (351ekTpoHHass MaTeMaTudeckasi OndIuoTeKa).



PABOYAS ITIPOTPAMMA
(ID 7136313)

yueOHOro npeamera «BeposiTHOCTh U CTATHCTHKA.
ba3oBblil ypOBeHb»
st o0yvatomuxcsa 10-11 kiaccos

HOACHUTEJIBHASA 3AIIMCKA

PaGouass nporpamma yueOHOro kypca «BeposSTHOCTH M CTaTUCTHUKA»
6azoBoro ypoBHs s oOydaromuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
®denepanibHOTO TOCYAAPCTBEHHOT'O 00PAa30BaTENbHOIO CTaHAApPTa CPEIHETrO
obmero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEeIbABIAEMbIX K MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAJULUNA POCCHUKCKOTO
oOpa3oBaHus. Peanuzaiusi mporpamMmbl 00ECNEUMBAET OBJIAJICHHUE KIIOUYEBBIMU
KOMITETEHIIUSIMH, COCTABJSIOIIMMH OCHOBY JUISI CaMOpAa3BUTHUS U HENPEPBIBHOIO
o0pa3oBaHusl, LEIOCTHOCTh OOIIEKYJIBTYPHOT'O, JIMYHOCTHOI'O M MO3HABATEIBbHOIO
Pa3BUTHS JINYHOCTH O0yYaOIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYuebHbiii kypc «BepoSATHOCTH M CTaTUCTHKa» 0a30BOTO YpPOBHSI SIBISETCS
NPOAOJIKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOW miKonbl. Kypc mpenHasHaueH st (OpMHUPOBAHUS y OO0YyYarOIIUXCS
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUS POJIM TEOPUH BEPOSATHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JUIsl U3YUYCHUS CIIy4alWHBbIX COOBITH, BEIMUUH U
npoueccoB. [lpu m3yueHum kypca oOoramaroTcsi NMPEACTaBICHUS YYalluxcs O
METOJIaX MCCIEAOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS IOHUMAHUE 3HAYUMOCTH
U OONTHOCTH MaTEMaTHYECKUX METOJNOB IMO3HAHUS KaK HEOThEMIIEMOW YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepkaHue Kypca HanpaBJI€HO HAa 3aKpEIUICHUE 3HAHUM, MOJYYEHHBIX MPH
V3y4YEHUU Kypca OCHOBHOW IIKOJIbI U HA Pa3BUTHUE MPEJICTABICHUN O CIyYalHBIX
BEJIMYMHAX W B3aMMOCBS3SX MEXIY HHMHM HAa BAXKHBIX NPUMEPAX, CHOXKETHI
KOTOPBIX TOYEPIHYTHI U3 OKPYKAIOIIET0 MUpa.

B coorBercTBUM C YyKa3zaHHBIMH LIETISIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» CPEIHEW IIKOJIbI Ha 0a30BOM YPOBHE BBIJICICHBI
CIENYIOIIME OCHOBHBIE cojiepkKaTenbHble JUHUU: «ChnydailHple COObITUS U
BEPOSTHOCTHY, «CiTydaiiHble BEJIMUMHBI U 3aKOH OOJIBIIINX YUCET.



Baxnyro d4acte Kypca 3aHMMAaeT M3y4€HHE TE€OMETPUYECKOTO W
OMHOMMANILHOTO pacIpeiesieHnid 1 3HAKOMCTBO C MX HENPEPhIBHBIMU aHAJIOraMU
— II0KA3aTeJIbHbIM U HOPMAJIbHBIM PACIPEIECIEHUSMH.

Conepxxanne nuHuUM «CioyyaiiHble COOBITHS M BEPOATHOCTHY»  CITYKUT
OCHOBOW 711 (pOpMUpPOBAHMSI TPEACTABICHUA O PACIPENEICHUNA BEPOSTHOCTEH
MEXIYy 3HAUYECHUAMH CIIy4alHbIX BEJIMYMH, & TaK)Ke 3Ta JIMHUA HEoOXoAauma Kak
0aza a1 M3ydeHUs 3aKOHa OOJBIIMX YHCen — (PYyHIAMEHTAlIbHOI'O 3aKOHA,
JNEUCTBYIOLIETO B MPUPOJE M OOIIECTBE W MMEIOUIEr0 MaTeMaTUYECKYIO
dopmanmmzanmo. Cam 3aKOH OONBIIMX YHUCEN MPEANAraeTcs B O3HAKOMHUTEIHHOU
(dbopMe ¢ MUHUMAJIbHBIM MCIIOJIb30BaHUEM MaTEMaTUYECKOro (hopmaliu3ma.

Tembl, CBsi3aHHBIE C  HENPEPBIBHBIMU  CIy4YalHBIMM  BEIMYMHAMH,
AKICHTUPYIOT BHMMAHHE IIKOJHbHUKOB HA ONKMCAHUM W H3YyYEHUHU CIy4alHbBIX
SABJICHUM C MOMOILBIO HENpepbIBHBIX (QYHKIMH. OCHOBHOE BHHUMAaHUE YJIEISAETCA
NIOKa3aTEIbHOMY M HOPMAJbHOMY DPaCHpEACIICHUSAM, IIPU 3TOM MPEAIONIAraeTcs
O3HAKOMMTEJIPHOE M3yuyeHUE MaTepuana ©Oe3 JOKa3aTebCTB MPUMEHSIEMBIX
(paxToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wmsyuenue xypca «BepoATHOCTh W CTAaTUCTHKA» Ha 0a30BOM YpOBHE
OTBOAUTCS | yac B HENENI0 B TEUEHHUE KaXJOro roja oOydeHus, Bcero 68
y4€OHBIX YacoB.



COJEPXAHME YYEBHOI'O KYPCA
10 KUIACC

[IpencraBnenre nAaHHBIX C TOMOIIBI0 Tabmuu u jpuarpamm. Cpennee
apupMeTHIecKoe, MennaHa, HauOoJbIllIee W HAWMEHBIIEE 3HAYCHHUS, pa3Max,
JUCTIEPCHSI U CTAaHJIAPTHOE OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

Crny4aliHble SKCIIEpUMEHTHI (OMbITHI) U CIy4allHble COOBITHS. DJIEMEHTapHbIE
coObITHS (MCX0Bl). BeposaTHOCTH CIIydaitHOTO COOBITHSA. BIM30CTh YacTOTHI U
BEPOSTHOCTH  coObITH.  Ciy4yaiiHble  ONBITBI C  PaBHOBO3MOXXHBIMU
JJIEMEHTAPHBIMU ~ COOBITUSAMH.  BepoSTHOCTH  COOBITMI B ONBITaX  C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Onepauuu HaJl COOBITUSIMU: TIEpeceYeHUe, 00beIMHEHNE, POTUBOIOI0KHbBIC
coObITus. J{narpammer Ditiepa. @opmyiia CI0KEHUS BEPOSTHOCTEH.

VYcioBHas BEPOSITHOCTH. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBO cCiyd4anHOro
skcnepumenTa. @opmyia noiaHoi BeposTHocTU. HezaBrcumblie cOOBITHS.

Kom6unaTopHnoe npaBuino ymHoxkeHus. [lepecranoBku u ¢akropuan. Yucno
coueranuil. TpeyronsHuk Ilackans. ®opmyna 6unoma HeroToHa.

bunapHbIil ciiydaliHbIil ONBIT (MCIIBITAHKE), yeeX U Heyaaya. HezaBucumbie
ucnbiTanua. Cepusi HE3aBUCHUMBIX HCHOBITAaHUW A0 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCTIBITAHUN bepHyin.

Cnyuaiinass  BenuuuHa. Pacnpenenenue  BeposTHocTe.  Jumarpamma
pactpenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCJIE, T'€OMETPUYECKOE U
OMHOMMAILHOE.

11 KJIACC

UucnoBble  XapaKTEpPUCTHKHA  CIYYaWHBIX  BEIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, IHUCIIEPCHUs M CTAHAAPTHOE OTKIOHEHHE. [Ipumepsl npuUMEHEHMs
MAaTEMATUYECKOr0 OXKHUAAHUSA, B TOM YMCIIE B 3aJadax U3 MOBCEAHEBHOW KU3HHU.
MaremaTtuueckoe OkUJaHHE OMHAPHOM Cly4dailHON BenMWYMHBI. MaremaTH4eckoe
OKHJAQHUE CYMMBI CIYy4ailHBIX BEJIMYMH. MaremMaTudyeckoe OXHUAAHWE U
JUCIIEPCHS TEOMETPUUYECKOr0 U OMHOMUAIBHOTO pacpeiesICHUM.

3akoH OOJBIIMX 4YHUCEl M €ro pojib B HayKe, NPUPOAE M OOILECTBE.
Br10opouHbIit METO/ UCCIEOBAHUM.

[Ipumepsl HENMPEpBIBHBIX CIy4YaWHbIX BeNWYMH. lloHATHE O IUIOTHOCTH
pacupeneneHus. 3agady, IPUBOALIME K HOPMAJIIBHOMY pacnpeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeeICHUN.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNbTAaThl OCBOCHUS MPOTPAMMBI y4eOHOTO TMpeaMeTa
«MaremMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnnuTanme:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKOM MO3UIIMHM 00YYaIOIIEerocs Kak aKTUBHOTO
U OTBETCTBEHHOTO WICHA POCCHUICKOTO 0O0IIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
OpoUeayp TpaXIaHCKoro oOuiecTBa (BBIOOpPHI, OMNPOCHl WU Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJbHBIMA MHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

ITaTpuoTHyecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaXKAaHCKOM UJICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY U HACTOSIIEMY POCCUMCKONW MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUMCKOM MaTeMaTHYECKOM IIKOJIbI,
K HCIOJBb30BAHUIO ATUX JOCTIKCHHM B JPYyrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoAa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOrO0  TMOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATEIbHOCTHIO
y4EHOr0; OCO3HaHUEM JIMYHOTO BKJIaJla B IOCTPOEHHUE YCTOMUMBOIO OYIyIIIEero.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKJIIOYash ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHUI, pacCyXICHUH;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHYE€CKUM acCIleKTaM pa3jdyHbIX BUJIOB HCKYCCTBA.

duznyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTUYeCKUe 3HaHHUS B
MHTEpecax 370pOBOro U 06e30macHoOro odpasa KHU3HU, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMUTaHKE, COATAHCUPOBAHHBIA PEXUM 3aHSATUU U

OT/IbIXa, peryiusipHas duznueckas aKTUBHOCTB); bu3nYecKoro
COBEpIICHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03J0POBUTENBHOM
JESITENIbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JESATENIbHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW U e TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccnrt W peamu3OBBIBATH COOCTBEHHBIC >KM3HCHHBIC ILIAHBI,



TOTOBHOCTHIO U  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000Opa30BaHUI0 HA TPOTSHKEHUU BCEH JKU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MIPAKTUYCCKUX 33J1a4 MAaTEMaTHIECKOW HAIPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTBIO AKOJIOTHYECKON KYyJIbTYphl, TMOHWMAaHHEM BIIHSHUS
COIMAJIEHO-D)KOHOMHYECKHUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATIBLHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa dSKOJOTHYECKHX MpoliieM;
OpHEHTaIlMell Ha TPUMEHEHHE MAaTeMaTHUYeCKHX 3HAHHWM JJIS pEIIeHUs 3a1ad B
00J1aCTH  OKpY)KAroOIIeH Cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIECHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOT'O TIO3HAHMS :

c(hOpMHPOBAHHOCTBI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEMaTHYECKON HayKH Kak cdepbl UYeIOBEUECKOW JESATCIBHOCTH, STalloB ¢
Pa3BUTUS M 3HAYUMOCTH [UJISl PAa3BUTHs [UBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKOM KYJIbTYpOW Kak CpEICTBOM II03HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCJIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYaJLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka» XapaKTepU3yIOTCA OBJIaJICHUEM YHUBEpCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusiMu, YHUBEPCANbHbIMU Pe2yIamMUSHbIMU OeUCTNEUAMU.

1)  Vuusepcanonuvie  nosmaeamenvmvie  Oeticmeus,  obecneuusarom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 0OYUAOWUXcs (0ceoeHUe
Memo0o8  NO3HAHUA ~ OKpYXCalowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueii).

Ba3oBble Jiornyeckue J1eiicTBU:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITUPOBATH
ONIpPECIICHUS]  TOHSATUH;  YCTAHABIMBATh CYIICCTBCHHBIM  NpPHU3HAK
KJaccu(uKauy, OCHOBaHUA i OOOOIIEHHS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATh, (opMynupoBaTh W  MNPEOOPaA30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTtuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX U YTBEPKICHHSIX;



npenjaraTb ~ KpUTEpPUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEM  H
IIPOTUBOPEUNL;

e JleNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKIFOUCHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBLHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO penieHust y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Haubojgee NOAXOAANUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciieaoBarejabCKHue AelicTBUSA:

e HCIOJB30BaTh BONPOCHI KaK MCCIENI0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME TMPOTUBOPEUYUE, MpOOIEMYy,
yCTaHaBJIMBaTh HCKOMOE MW  JaHHoe, (OpMHUpOBATH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MMO3UIUI0, MHEHHUE;

e MPOBOJHUTH CaMOCTOSITENBHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJIEHUS, TNPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00bEeKTaMH, SABJICHUSIMH, MPOLIECCAMU;

e CaMOCTOSITENHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOI0 HAOJIOJEHUS, HCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIECHHIA;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE NpPOLECCA, a TAKXKE BbIABUTATh
MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmeii:

e BBIABIATH JACPUIMTHI UHPOPMALIUU, JTAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONPOC U I PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHHUS,

e CTPYKTYpHUPOBaTh MH(POPMALIMIO, IPEJICTABIATh €€ B PA3IUYHBIX (POpMaAX,
WUTIOCTPUPOBATh TpadUyecKy;

e OIICHUBATH HaAEKHOCTh uHdopmauu o CaMOCTOATENbHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie KomMmynukamueHvle Oelicmeus,  obecneuusarom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUWUXCHL.

OOenue:



BOCIPUHUMAaTh M (POPMYJIHpPOBAaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M MHUCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO
X0y pelIeHHs 3a1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pPE3yibTaT;

B X0/ OOCY>KIEHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIaeMON TEMBI,
npo0JieMbl, perraeMoi 3aj1aum, BbICKa3bIBaTh UECH, HAIICJICHHbIE HA MTOUCK
pPELIEHUs; COIMOCTABIISITh CBOM CYXKICHHS C CYXICHUSMH JPYyTrUX
YYaCTHHKOB JUaJIOra, OOHapy»XMBaTh PA3JIMUME U CXOJCTBO IO3WULIUH; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJAbTaThl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4decTBo:

3)

NMOHMMaTh W HWCIOJB30BaTh  IMPEUMYINECTBA  KOMAHIHOW |
WHIUBUIYAJILHON paOOThI MPU PEUIeHUH YIeOHBIX 3a/1a4; MPUHUMATH IIeITh
COBMECTHOM JCSTEIbHOCTH, IUIAHUPOBATh OPraHU3AIMi0 COBMECTHOU
paboThl, pactpenensTh BUABI padoT, JOTOBApUBATHCSA, 00CYKIaTh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHHUS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYKIeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» M WHBIC); BBIIOJHATh CBOK YacTh pPabOThl U
KOOPJIWHUPOBATh CBOM JICHCTBHA C JPYTMMH YiI€HAMH KOMAaHJIbI,
OILICHMBATh KAa4eCTBO CBOCTO BKJajJa B OOIIMH MPOIYKT MO KPUTEPHSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranusanus:

COCTaBJIATh IJIaH, aJITOPUTM PELICHUS 3a/1a4H, BIOMPATh CIOCOO pELIeHUs ¢
Y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTHPOBATh BAPUAHTHI PEUIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TIO3HABaTEIbHOW pediaekcuu Kak OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCOOaMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca |
pe3yJibTaTa pelIeHUs] MATEMaTUYECKON 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH
3a7a4i, BHOCHUTb KOPPEKTHUBBI B [I€ATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OHOCHHUBATH COOTBCTCTBUC PC3yJibTaTa MNCIN H YCIOBUAM, 00BACHSATH
MNPHUYXHBI AJOCTHUIKCHUSA WM HCAOCTHUIKCHUSA PE3YJIbTATOB ACATCIBHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OLOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

Yurarh ¥ CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBaTh  MOHATHAMH:  cpeAaHee  apupMETHUYECKoe,  MeAMaHa,
HanOoublee, HAaMMEHbIIIee 3HaU€HUE, pa3Max MacCHBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIYYalHBIM SKCIIEPUMEHT (OMNBIT) U CIy4alHOe
COOBITHE, DIIEMEHTApHOE COOBITHE (PJIEMEHTApHBIM MCXOJ) CIIy4allHOTO OIIbITa;
HaXO/UTh BEPOSITHOCTH B OMbITAX C PABHOBO3MOKHBIMH CIIy4alHBIMH COOBITUSIMH,
HaXOJWTh W CpaBHUBATh BEPOSTHOCTU COOBITMA B M3YYEHHBIX CIIy4alHBIX
JKCIIEPUMEHTAX.

Haxogute u QopmynupoBaTh COOBITHS: IepeceueHne U OOBbEANHEHUE
JaHHBIX  COOBITHM, COOBITHE, MPOTUBOMOJOXKHOE JaHHOMY  COOBITHIO;
N0JIb30BaThCSl TUarpaMmamMu Oisepa U (popMyJIoil CI0KEHHUsSI BEPOSTHOCTEN MpHU
penieHny 3aaad.

OnepupoBaTh MOHATUSAMM: YCIOBHAs BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJIWUTh BEPOSATHOCTHU C IOMOLIBIO INPAaBWJIa YMHOKEHUSA, C IIOMOIIBIO JEpeBa
CIIy4alHOr 0 OMbITA.

[IpuMeHsATh KOMOMHATOPHOE PABUIIO YMHOXKEHHUSI PU PEIICHUH 3aa4.

OnepupoBaTh MNOHATHAMM: HCIBITAHUE, HE3aBUCUMBIE HUCIBITAHMS, CEPHS
UCTIBITAaHUM, yclexX M HeyJada; HaXOAWTbh BEPOSATHOCTH COOBITUH B CEpHUH
HE3aBUCUMBIX HCIBITAHUHI JI0 NIEPBOTO yCIeXa; HAXOAUTh BEPOSTHOCTU COOBITUH B
CepUHU UCTIIbITAHUU bepHyiu.

OnepupoBaTh  INOHATUSAMM:  ClydaiiHas  BEJIIMYMHA,  PACIPEACIICHHE
BEPOSITHOCTEH, IarpaMMa pacIlpeeneHusl.

11 KJIACC

CpaBHUBAaTH  BEpPOSITHOCTM  3HAYEHUM  CIydYallHOM  BEIWYMHBI IO
PaCIpENENEeHUIO WIH C IIOMOLIBIO TUATPaMM.

OnepupoBaTh NOHATHEM MATEMATUYECKOT O OXKUJIAHUS; TPUBOJUTH IIPUMEDPHI,
KaK IPUMEHSETCS MaTEMaTHYECKOE OKMJAHHUE CIy4ailHOM BEIMYMHBI HAXOJIUTH
MaTeMaTHYECKOE OKUIAHUE 110 JTAHHOMY PACIIPEAEICHHUIO.

Nmeth npeacTaBieHne 0 3aKOHE OOJIBIINX YHCEIT.

NwmeTs npencraBiieHne 0 HOpMAJIbHOM pacpeaeICHNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/ieJioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsbie | IlpakTHnyeckue (1upp )
NMPOrpamMMblI Bcero odpa3oBaTejbHbIE
padoThI padoTsI
pecypchl
| [IpencraBieHue JaHHBIX U ONUCATENIbHAS 4 bu6bnuorexa [IOK
CTAaTUCTHUKA https://m.edsoo.ru/e0b7b0f1
CiygaliHbIe OIIBITBI M CITyYaliHBIE COOBITHS,
2 OHI?:“BI c aBHOBO3MO>KH}I:?MI/I 3 1 bubmorexa OK
P https:/m.eds00.ru/e0b7bOf 1
3JIEMEHTAPHBIMU UCXOaAMH
3 Omnepanuu Hajl COOBITHSMH, CII0KEHUE 3 bubnuorexa [IOK
BEPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcaoBHast BEpOSITHOCTb, IEPEBO
4 CITy4alHOTO OombITa, (opMyra TOTHOM 6 Bubmorexa OK
ya » QOPMY. § hitps://m.eds00.ru/e0b7bOf1
BEPOSITHOCTH M HE3aBUCHUMOCTh COOBITUIN
bubmuorexa [IOK
4
> DTIEMEHTEL KOMOUHATOPHICH https://m.edsoo.ru/e0b7b0f1
6 Cepun nocie0BaTeIbLHBIX UCIILITAHUI 3 1 buomiorexa HOK
P A https://m.eds00.ru/e0b7bOf 1
7 CnyJaiiHble BEIUYUHBI M PACIIPEACICHUS 6 buGmmorera [IOK
i pactipeld https://m.edsoo.ru/eQb7b0f1
bu6nmunorexa LIOK
8 0600 i 5 2
ODHICHHE H CHCTEMATHSAINT SHAIH https:/m.edso0.ru/e0b7bOf 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 2




11 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbIe
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
| Marematnueckoe OXUAAHUE CITydalHON 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbec5dcl
Jucnepcust v CTaHIApTHOE OTKIOHEHUE bubnnorexa [IOK
2 o . 4 1
CIIy4YalHOU BEJIMYNHEI https://m.edsoo.ru/5fbcSdcl
bu6numorexa [IOK
3 3 0 3 1
QO DOJBIITIX HHECH https://m.edsoo.ru/5fbeSdcl
4 HenpepsiBHBIE Cl1ydaliHbIE BEITMYHUHBI ) bubnmorexa LIOK
(pacnpenenenus) https://m.edsoo.ru/5fbeSdcl
bubmuorexa [IOK
5 H 2 1
OPMATILHOE pacTipeAcIeHit https://m.edsoo.ru/5fbeSdcl
6 [ToBTOpenmE, 0600MIEHNE 1 19 ) bubnnoreka [JOK
CHUCTeMaTH3alMs 3HAHUI https://m.edsoo.ru/5fbe5dcl
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3







IHOYPOYHOE IIVTIAHUPOBAHUE

10 KJIIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
Ne i/ Tema ypoka Kontpoabubie | IlpakTuyeckue tiposLie
Bcero o0pa3oBaTeJibHbIE
padoThI padoThI pecypenI

[IpencraBineHue JaHHBIX C TOMOLIBIO 1 bu6nuorexa [IOK

TaOJIUI U TUAarpaMM https://m.edsoo.ru/25¢6d12b

Cpennee apudmeTHueckoe, MeuaHa,

HauOOJIbIIICEe U HAUMEHBIIIEE 3HAUCHHUS, | bubmuorexa [IOK

pasMax, 1ucnepceus, CTaHIapTHOE https://m.edsoo.ru/dd00738d

OTKJIOHCHHE YUCJIOBBIX HAOOPOB

Cpennee apudmeTrueckoe, MeIuaHa,

HauOOJIbIIICEe U HAUMEHbBIIICE 3HAUCHHUS, | bu6mmorexa LIOK

pa3max, TUCIepcus, CTaHIaAPTHOE https://m.edso0o.ru/98645t6¢

OTKJIOHCHHE YUCJIOBBIX HAOOPOB

Cpennee apudmeTHuecKoe, MeIMaHa,

HauOOJIbIlICe U HAUMCHbIIICEe 3HAUCHHUS, | bu6mmoreka LIOK

pa3max, TUCIepcusl, CTAaHIaAPTHOE https://m.edsoo.ru/7¢9033a8

OTKJIOHCHHE YMCJIOBBIX HAOOPOB

CrnyuaiiHble SKCIIEPUMEHTHI (OIBITHI) U

CITy4aifHble COOBITUS. DIeMEHTapHbIC 1 bubmmorexa [IOK
https://m.edsoo.ru/347c1b78

COOBITHS (MCXOIBI)

BeposiTHOCTB citydyaliHOTrO COOBITHSI.

BeposiTHOCTH COOBITUH B OIBITAX C 1 bu6nuorexa LIOK

PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU
COOBITUSIMU

https://m.edsoo.ru/64d75244




BeposiTHOCTB c1y4aifHOTO COOBITHS.

bu6mmorexa LIOK

7
[IpakTuueckas pabora https://m.edsoo.ru/Se8fa94a
Omneparuu HaJl COOBITHSIMU: TIEpECEUCHUE,
g 00beIMHEHHE COOBITHH, bubnuorexa [JOK
MIPOTUBOIOJIOKHBIE COOBITHA. J{narpaMmbl https://m.edsoo.ru/221c622b
Diinepa
Omneparuu HaJl COOBITHSMU: TIEpECEUCHHE,
9 00BenMHEHNE COOBITHH, but6mmoreka [IOK
MIPOTUBOIOJIOKHBIE COOBITHA. J{narpaMmbl https://m.edsoo.ru/cc10cle2
Olinepa
10 dopmyna cioKeHNsI BEPOITHOCTEH bubmorexa [OK
pMY p https:/m.edso0.ru/3057365d
YcnoBHas BEpOSTHOCTh. Y MHOXKEHHE
11 BE OHTHOCTCII;I JlepeBo ciydaitHOro bubamorera TIOK
P $ P ya https://m.eds00.ru/9a408d25
3KCHEPUMEHTA
YcnoBHas BEpOSTHOCTh. Y MHOYKEHHE
12 BEpOsITHOCTEH. JlepeBo ciydaiiHOTO bubmmorera [IOK
p Sas yi https://m.edsoo.ru/ble76d3a
JKCHEPUMEHTA
VYcoBHas BEpOATHOCTh. Y MHOKEHUE
13 BEpOSTHOCTEH. JlepeBo ciydaiitHOTO buomorera [IOK
P s i https:/m.edsoo.ru/47fb6b1 1
JKCTIEPUMEHTA
14 dopmyna MoaHOM BEPOITHOCTH bubmorexa LHOK
PMY P https://m.edsoo.1u/15941bec
15 dopmyna moIHOH BEPOITHOCTH bubmmorexa [OK
PMY p https://m.edsoo.ru/a9ec13c8
16 dopMyita MOIHOU BEPOATHOCTH. bu6nuorexa LIOK
HezaBucumsbie coOBITHS https://m.edsoo.ru/e3dd5ac9
17 KontpomnsHas padota bub6mmorexa [LIOK




https://m.edsoo0.ru/29dc6cb9

18 KomOunaTopHO€ MpaBUiio YMHOKEHUS bubnrorexa LIOK
p P ™ https://m.edso00.ru/2270cf70
bu6mmorexa LIOK
19 I1
CpCECTAHOBKH 1 q)aKTOpHaH https://m.edsoo.ru/d58cebdl
bubnunorexa LIOK
20 q i
HEI0 CORCTati https://m_eds00.ru/7904dfb0
)1 Tpeyronbuuk [lackana. @opmyna OuHoma bubmmorexa LIOK
HeroTona https://m.edsoo.ru/fa47998f
bunapHslii cirydaiiHbIi ONBIT (UCIIBITAHKE),
” ycnex 1 Heyaada. HeszaBucumbie bubnnorexa [HOK
ucnbiTanus. Cepusi HE3aBUCUMBIX https://m.edsoo.ru/2e1{2368
WCTBITAHUH 70 MEPBOTO yCIexa
3 Cepust HE3aBUCUMBIX UCIIBITAHUMA bu6mmoreka LIOK
bepnymn https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX UCIIBITAHUM.
24 [TpakTHdeckas padoTa ¢ UCTIOIB30BAHUEM Bubmmoreka [OK
P P https://m.edsoo.ru/f4al5al4
ANEKTPOHHBIX TAOJIHII
bubnunorexa LIOK
2 .
> Cryaiinas penninna https://m.edsoo.ru/639be9aa
26 Pacnpenenenue BepositHocTel. JlnarpamMmma bubnnoreka [JOK
pacnpenaeseHus https://m.edsoo.ru/6dc7{f39
7 CyMMa U Ipou3BeJIEHUE CITy4yalHbIX bubmuoreka LIOK
BEJINYNH https://m.edsoo.ru/51b7ed5f
)3 CyMMa 1 Ipou3BeICHUE CITy4aiHbIX bubnmnoreka [JOK
BEJIMYUH https://m.edsoo.ru/c2757cc3
29 [Ipumepsl pacupeesIeHuid, B TOM YHCIIe bubnuorexa [IOK

TCOMETPUICCKOC U OMHOMHAIIBHOE

https://m.edso0.ru/91e08061




30 [Ipumepsl pactipeiesIeHHi, B TOM 4KCIIe | bubnnorexa [IOK
r€OMETPUUECKOE U OMHOMHAIBHOE https://m.edsoo.ru/SafffO5f
31 [ToBTOpenue, o6oOIICHNE U | bubmuorexa [IOK
cUCTEeMaTHU3alusl 3HAaHUN https://m.edsoo.ru/0f4d3cd7
0 [ToBTOpenue, 00o0IIEHNE U | bubmmorexa [LIOK
CUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/e0la3dc4
33 Wrorosas koHTpoJsibHas paboTa 1 brbamorexa HOK
https://m.edsoo.ru/a985ae79
14 [ToBTOpenue, o6o0IICHNE U | bubnuorexa [IOK
cucTeMaTHu3alis 3HaHuH https://m.edsoo.ru/1ddca5Se0
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 KUIACC

KoanuyectBo yacos DJIeKTPOHHBIE
uugposbie
Ne i/t Tema ypoka Konrtpoasubie  IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchl
[ToBTOpenme, 0600IIEHNE,
cuctemarusanus 3Hanuil. Ciyyaiinbie
. bubnuoreka [IOK
1 OIIBITHI ¥ BEPOATHOCTH CIIy4alHBIX 1
. https://m.edsoo.ru/430d330a
coObITuil. Ceprn HE3aBUCUMBIX
HCTIBITAHUIN
[ToBTOpenwue, o600IIEHNE,
cuctemarusanus 3Hanuil. Ciyyaiinble
g bubnuorexa [IOK
2 OTIBITHI M BEPOSITHOCTHU CITY4alHBIX 1
. https://m.edsoo.ru/a573a292
coObITHil. Ceprn HE3aBUCHUMBIX
HCTIBITAHUIN
[ToBTOpenwme, o600IIEHNE,
cuctemarusanus 3Hanuil. Ciyyaiinbie
g bubnuorexa [IOK
3 OTIBITHI M BEPOSITHOCTHU CITy4alHBIX 1
. https://m.edsoo.ru/07a5e861
coObITuil. Ceprn HE3aBUCUMBIX
WCTIBITAHUI
[loBTOpenue, 06061IeHKE,
cuctemaTtusanus 3Hanuil. Ciryuaiinble
. bubmuorexa [IOK
4 OIIBITHI ¥ BEPOSATHOCTH CIIy4alHBIX 1
. https://m.edsoo.ru/32bc29bf
coObITuil. Cepun HE3aBUCHMBIX
WCIIBITAHUI
5 [Ipumeps! IpUMEHEHHs] MATEMATUYECKOT O 1 bu6nuorexa LIOK
OKHJ1aHus (CTpaxoBaHUe, JOTepes) https://m.edsoo.ru/ea27084d
6 MareMaTuueckoe 0XKUAaHUE CYMMBI 1 bu6nunorexa LIOK




CJIy‘IEIfIHBIX BCJINYHMH

https://m.edsoo.ru/Oadefe9e

MatemaTtnyeckoe OXUgaHue

bu6mmoreka [IOK

7 reOMeTqueCKc:ro ¥ OMHOMHAJILHOTO hitps-//m.edsoo.ru/20de2fc?
pacnpeeneHui
Marematuueckoe 0xKuaIaHUE
8 reOMETPUUECKOro 1 OMHOMHAILHOTO bubamorera LOK
. https://m.edsoo.ru/17b0e769
pacnpeneneHui
9 Jucnepcus U cTaHJapTHOE OTKJIOHEHUE bubamorera TIOK
https://m.edsoo.ru/bcc67f76
10 Jucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHHUE bubmmorexa [IOK
https://m.edsoo.ru/bf78aad6
1 Jucnepcuu reoMeTpUIeCcKOro 1 bubnmnoreka [JOK
OMHOMHUATBHOTO PACIIPEICIICHUS https://m.edsoo.ru/4b5a495e
12 [IpakTudeckas paboTa ¢ UCIOIB30BAaHUEM bubnnorexa [HOK
AIEKTPOHHBIX TaOJIHIIL https://m.edsoo.ru/a53cd884
13 3akoH 60apmMX yucesn. BeioopouHsbIii bubnmnoreka [JOK
METO/I UCCJIEIOBAHUI https://m.edsoo.ru/94ddc34a
14 3akoH OonbiIKX yrcesn. Beibopounslii bubnnorexa [IOK
METOJI UCCIETOBAHUHN https://m.edsoo.ru/cf23b369
15 [IpakTrueckas pabora ¢ UCHOIB30BAaHUEM bubmmorexa LIOK
3JIEKTPOHHBIX TaOJIUIL https://m.edsoo.ru/6c1d11a6
bubnunorexa LIOK
16 HroroBas koHTponbHas paboTa hitps-//m.edsoo.ru/7e379F8f
[IpuMepbl HEMPEPBIBHBIX CIyYANHBIX
17 Benu4rH. OyHKIKS UIOTHOCTU bubmmorexa LIOK
pacnpenenenusi. PaBHomepHoe https://m.edsoo.ru/9f5b423d
pacnpeeNieHue U ero CBOWCTBA
18 [Ipumepsl HENMPEPBIBHBIX CIYYailHBIX bubnmnoreka [JOK




Benn4YnH. OyHKIUS TUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpenesieHUe U €ro CBOMCTBA

https://m.edsoo.ru/bl1c2712e

3ajauu, IpUBOASIINE K HOPMAIILHOMY

19 acrpenencHuro. OyHKINUA II0THOCTH U bubnuorexa [OK
p “p YR https://m.edsoo.ru/97¢19£59
CBOMCTBAa HOPMAJIBHOTO paCIIpeCIICHHS

20 [IpakTrueckas paboTta ¢ UCIOIB30BAaHUEM bubmmorexa LIOK
3JIEKTPOHHBIX TAOJIUIL https://m.edsoo.ru/1f1f9ad9
[ToBTOpenwue, 06001eHNE 1

21 cucrteMaTtn3anys 3Hagui. OnucarenbHas bubmmorexa [IOK

' https://m.edsoo.ru/72953f4c

CTAaTUCTHUKA
[ToBTOpenwue, 06001eHNE 1

22 cucTeMaTu3anysa 3HaHui. OnucarenbHas buGnuorexa [IOK

' https://m.edsoo.ru/b699ad0c

CTaTUCTHKA
[ToBTOpEeHme, 0600MIIEHNE U

73 cuctemMaTu3aiys 3HaHui. OTBITHI C bubmuorexa [IOK
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fcbacf9
COOBITHSIMH
[ToBTOpEHME, 0000MIIEHNE 1

24 cuctemMaTu3aiys 3HaHui. OIBITHI C bubmuorexa [IOK
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITHAMA
[ToBTOpEHME, 0000IIEHNE 1
cucTeMaTh3aIs 3HaHui. Berancienue

)5 BEPOSITHOCTEHN COOBITUI C MPUMEHEHHEM bubmmorexa LIOK

(dhopMyI u TpadUIECKUX METOIOB
(xoopauHaTHAs mpsimMast, AEPEBO,
auarpamMma Jumiepa)

https://m.edso00.1ru/272910f5




[ToBTOpenue, 060061IeHNE 1
cucTeMaTh3als 3HaHui. Beraucienue
BEPOSTHOCTEH COOBITHH ¢ TPUMEHEHHEM

bubmuorexa [IOK

26
(dhopMyI u TpadUIECKUX METOI0B https://m.edsoo.ru/dc9ad6ea
(koopauHaTHas npsiMasi, €PEBo,
nuarpamma Jiepa)
[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3alurs 3HaHui. Beruucnenue
7 BEPOSTHOCTEH COOBITHI ¢ IPUMEHEHHEM bubnuorexa [IOK
dbopMyn u rpadUIECKUX METOI0B https://m.edso0.ru/5964£277
(xoopauHaTHas mpsimMasi, JepeBo,
auarpamma Jumiepa)
[ToBTOpenwue, 06001eHNE 1
crucTemMaTu3alvs 3HaHui. Beruucnenue
)3 BEPOSITHOCTEH COOBITUI ¢ MPUMEHEHHEM bubnnorexa [HOK
dhopmyn u rpadUUECKUX METOIOB https://m.edsoo.ru/e71debed
(xoopauHaTHas npsiMasi, JepeBo,
auarpamma Jusiepa)
[ToBTOpenue, 06061eHNE 1
29 cucteMaTtus3anus 3Hanui. CirydaliHble Eubmorexa HOK
s https://m.edsoo.ru/00b2efb3
BEJIMYMHBI U pacTpe/eIeHUs
[ToBTOpenwue, 06001IeHNE 1
30 cucteMaTusanusa 3Hanui. CirydaliHele bubmorexa LOK
ik https://m.edsoo.ru/1cc2df8f
BEJIMUMHBI U paclpeieNieHus
[ToBTOpenwue, 0600IIEHNE 1
. bubnuorexa [JOK
31 cucTemMaTu3aluys 3HaHuil. MaTtemaTudyeckoe
.. https://m.edsoo.ru/aeal 298¢
O’KHJIaHHUE CITy4YalHON BETUYMHBI
0 IToBTOpenue, 06o0IIEHNE U bubmmoreka [IOK

cucTeMaTh3anys 3HaHuii. MateMaTuueckoe

https://m.edsoo.ru/640a8ebf




OXHUIaHHUC CHy‘l@.ﬁHOfI BCIINYHHBI

33 Hroroas koHTpobHAs paboTa 1 E;I:sjzjlljr?:cll(signg%ﬁw
14 [ToBTOpenue, o6o0IICHNE U | bubnuorexa [IOK
cucTeMaTHU3alus 3HaHu! https://m.edsoo.ru/5006273¢
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemblie npeAMeTHBIE Pe3yIbTAThl 0CBOCHHUS OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl CpPeIHero 001ero o0pa3oBaHus
pe3yJabTara
6 Teopust BeposTHOCTEH U CTaTUCTUKA
6.1 YuraTh U CTPOUTH TAOIUIBI M JUATPAMMBI
OnepupoBaTh MOHATHAMHU: CpelHEe apU(pMeTHdYecKoe, MeauaHa,
6.2 HauOoJiplllee, HaMMEHbIIEE 3HAYEHUE, pa3MaX MaccHBa YHCIOBBIX
JTaHHBIX
OnepupoBaTh MOHATHSAMH: CIy4alHBIM 3KCHEpUMEHT (OHBIT) U
cilydaifHoe cOOBITHE, 3JIEMEHTAapHOE COOBITHE (IJIIEMEHTApHBIA HCXOJ)
6.3 CIIy4allHOTO  ONbITa;  HAaXOAUThb  BEPOATHOCTM B  ONBITaX C
PaBHOBO3MOXHBIMH CIyYalHBIMU COOBITHUSIMHU, HaXOIUTh U CPAaBHUBATH
BEPOSITHOCTH COOBITUI B U3YUEHHBIX CIyYaiHbIX SKCIIEPUMEHTaX
Haxonute u QopmynupoBaTh COOBITHS: MepeceueHre U 0O0beINHEHHE
64 JAHHBIX COOBITHH, COOBITHE, MPOTHBONOJIOXKHOE TaHHOMY COOBITHIO;
' NOJIB30BAThC  AMarpaMMamu  Oiepa U QopMysol  cioxeHus
BEPOSATHOCTEH IIPU PELIEHUN 33134
OnepupoBaTh TOHATUSMHU: YCJIOBHAs BEPOSTHOCTh, HE3aBUCHUMBIE
6.5 COOBITHS; HAXOJAUTh BEPOSTHOCTH C IOMOIIBIO MPaBUJIa YMHOKEHUS, C
IIOMOILBIO JIEpEBa CIIy4alHOI'O OIbITA
6.6 [TpumeHsITh KOMOMHATOPHOE MPABHIIO YMHOXKEHHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATHSAMU: UCTIBITAHUE, HE3aBUCUMbBIC HCIIBITAHUS, CEpUs
P UCTIBITAHUH, yCIIeX M Hey/aya; HaXOJUTh BEPOSATHOCTH COOBITHH B cepun
' HE3aBUCUMBIX HCIBITAHUHA O MEPBOro yclexa, HaXOIUTh BEPOSITHOCTU
coOBITHH B cepuu UCTbITaHni beprysum
6.8 OnepupoBaTh MNOHATUSMH: CllydailHas BeJIMYMHA, paclpeieeHue

BEPOSATHOCTEH, AMarpaMma pacrpeeeHus

11 KJIACC




Kon

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM

NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl cpeaHero o0o1ero 0opa3oBaHus
pe3yJabTara
5 Teopust BeposATHOCTEH U CTaTUCTHKA
s 1 CpaBHMBaTh BEpPOSITHOCTU 3HAYEHUH ClOy4alHOW BENIMYMHBI 110
' pacrpeielIeHUI0 WK C TOMOIIIBIO JHarpaMm
OnepupoBaTh TOHSATHEM MaTEMaTHYECKOTO OXHJIAHUS, MPHUBOINUTH
- OpUMEPBl  TOTO, KaK TIPUMEHSETCS MaTeMaTH4eCKoe OXHIaHHe
' CIIyYailHOH BEJIMYUHBI, HAXOJWTh MaTEMAaTUYECKOE OXHUIAHHE TI0
JTAHHOMY pacipe/ieIeHUI0
5.3 HmeTs mpecTaBiIeHne 0 3aKOHE OOJBIINX YUCE
54 Hwmets npeacraBieHue 0 HOPMaJIbHOM PACIPENEICHUN




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC
IIpoBepsieMblii 3JIEMEHT COACPKAHUS
Kon
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[lpencraBinenne JaHHBIX C MOMOMmBI0 Tabmury wu  aumarpamMm.  Cpennee
6.1 apudmernyeckoe, MeauaHa, HawOOJIbIIICE ¥ HAWUMEHbBIEE 3HAUYCHUS, pa3Max,
JUCTIEPCHS U CTaHAAPTHOE OTKIOHEHHUE YMCIIOBBIX HAOOPOB
CnyyaiiHple SKCIEpUMEHTHI (OMBITHI) U CHy4dailHble COOBITHS. DJIEeMEHTapHbBIE
coObiTusa (ucxonel). BeposTHOCTh ciydaiiHOro coObiTus. binM3ocTh 4acTOTHI |
6.2 BEPOSATHOCTH COOBITUN. CiydaifHbIE OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObiTuAMH. BepodTHOCTH  cOOBITHII B ONBITAX C  PaBHOBO3MOKHBIMU
AJI€MEHTAPHBIMUA COOBITUSIMHU
63 Onepauuu HaJx COOBITUSIMU: IE€peceuyeHue, OOBbEIUHEHHE, MPOTHBOIIOJIOKHbIE
' coObITud. Jlnarpammsl Ditnepa. @opmyiia clI0XKEHHUs] BEPOSTHOCTEN
6.4 VYcenoBHas  BEPOATHOCTb. YMHOXKEHHME  BEPOATHOCTEH. [lepeBo  CilydaliHOrO
' skcnepumenTa. dopmyrna nomHoi BeposTHOCTH. He3aBrcuMble COOBITHS
6.5 KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxropuan. Ywucio
' couetanuid. TpeyronbHuk [lackans. ®opmyna 6uHoma HeroToHa
bunapHpIii cnydaifHBId ONBIT (MCHBITaHHWE), yClex W Heynada. HeszaBucumebie
6.6 ucnbiTanusl. Cepus HE3aBUCUMBIX HCIBITAaHUM 10 T1iepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCTIbITAaHNN bepHyin
67 Crnyuaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J(uarpamma pacmupeeneHusl.
' IIpumeps! pacnpeesnieHnii, B TOM YHCIIE TEOMETPUUIECKOE U OMHOMUAJIBHOE
11 KJIACC
Kox IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BeposATHOCTEN U CTATUCTUKA
5.1 UucnoBble XapaKTEPUCTUKH CIy4alHbIX BEJIMYMH: MATEMaTUYECKOE OKUJIaHUE,




JIACIIEpCUsl U CTAHIAPTHOE OTKJIOHEHME. [IpuMepsl npruMeHEHUsT MaTEMaTUYECKOTIO
0XMJAHWsI, B TOM YHCJIE€ B 3aJayax M3 MOBCEIHEBHOW XWU3HU. MaTeMaTHdyeckoe
OXHJaHUEe OWHAPHOW CIIy9aliHOW BEIIMYMHBL. MaTeMaTHYecKOe OXKHIAHUE CYMMBI
CIy4alHBIX BEJIWYMH. MaTeMaTH4eCKOE OXKUJAHUE U TUCIEPCUS T€OMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIpe/eIeHui

3aKkoH OOJBIIMX YMCEN M €r0 PoJib B HayKe, MpUpoje U obiiecTBe. BriGopouHbIit

5.2

METO/JI UCCIIEI0BAHUI

[Ipumepsl  HENmpepbIBHBIX  CIOy4YallHbIX BedMuuH. lloHsTHE O TUIOTHOCTH
5.3 pacnpenenienus. 3aaaqu, IPUBOIAIIME K HOpMaJIbHOMY pactipenenenuto. [Tonarue o

HOpPMAaJIbHOM pacrpeaeeHuN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJJTHET'O OBIIIET'O OGPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl CpeHEro o01ero
o0pa3oBaHus

Bnagenne MeromamMm JOKa3aTENbCTB, QJITOPUTMAMHU pEUICHMs 3a/1ay;
yMeHue (GOpMYNIHpPOBaTH M ONEPUPOBATH TOHATHSIMU: OIpEAETICHHE,
aKkcuoma, TEeOopeMa, CIEACTBHE, CBOMCTBO, IPHU3HAK, [OKa3aTEJbCTBO,
paBHOCUIIbHBIE (OPMYIUPOBKH; MPUMEHATh UX; YMEHHE (HOpMYIHpoOBaTh
oOpaTHOE€ M TPOTHBOIIOJIOKHOE YTBEPKIEHUE, MPHUBOJUTH HPUMEPHl U
KOHTPIIPUMEPHI, HCIOJB30BaTh METOJ] MaTeMaTUYeCKOM MHIYKINU;
IPOBOJIMTH OKA3aTEIbHbIE PACCYXICHUS MPHU PELIEHUU 3a]a4, OLEHUBATh
JIOTUYECKYI0  MpPaBUJIBHOCTh  pPACCYKAEHUH; YMEHHE  ONEpPUpPOBATH
MNOHATUSMU: MHOXECTBO, IOJMHOXKECTBO, OINEpaluy HaJ MHOXXECTBaMU;
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl OIMUCAHUs
peanbHbIX MPOLECCOB U ABJICHUN U NPU PELIEHUM 3a/ay, B TOM UYHUCIE U3
JIpyrux y4eOHBIX NPEAMETOB; YMEHHE OIEPHPOBATH MOHATHAMHU: Tpad,
CBSI3HBIA Tpad, AepeBo, IMKI, rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh U
OMUCHIBATh I'padbl pPa3IUYHBIMU CIIOCOOAMH; HCHOJIB30BaTh Ipadbl Mpu
pelIeHnu 3a1au

YMeHue omnepupoBaTh MOHATUSMHU: HATypajJbHOE YHCIO, LEJI0E YUCIIO,
CTEeTeHb C IIeNIbIM TOKa3aTesieM, KOPeHb HATypalbHOW CTENEHHU, CTETCHb C
paloHaIbHBIM TOKa3aTelieM, CTETNEeHb C JCMCTBUTEIBHBIM IOKAa3aTeNeM,
jgorapudm 4YuCia, CHUHYC, KOCHHYC M TaHT€HC IPOU3BOJBHOTO 4YHUCIHA,
OCTaTOK IO MOJYJI0, palUOHAJIbHOE YHCJIO, HPPALUOHAIBLHOE YHUCIIO,
MHO>KECTBA HATyPaIbHBIX, LIEJIbIX, PAIMOHATBHBIX, JCHCTBUTEIHHBIX YHUCET;
YMEHHE WHCIIOJIb30BaTh MPHU3HAKU JEIMMOCTH, HAaUMEHBIINH OO0Imui
JIenuTeah W HauMeHblllee oOliee KpaTHoe, anroput™ EBkimuaa npu
peIICHUH 3a/1ad; 3HAKOMCTBO C Pa3IUYHBIMU TMO3UIIHOHHBIMH CHUCTEMaMH
CUHCIICHUS; YMEHHUE BBIIOJIHATH BBHIYHCICHUE 3HAYCHUH M MPeoOpa3oBaHUs
BBIPQXCHUI CO CTEMEeHSIMH W Jorapudmamu, mpeoOpa3oBaHus IpOOHO-
paloHANbHBIX  BBIPAKEHUH;  YMEHHE  ONEpPUpPOBaTh  MOHATHUSMHU:
MOCNe0BaTeIbHOCTh, apudmMeTnyeckass MpoOrpeccusi, TeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YObIBalOllas TeoOMETpUYecKas Mporpeccus;
YMEHME 3aJlaBaTh IIOCJIEIOBAaTEIbHOCTH, B TOM YHCIE C IOMOUIbIO
PEKYPPEHTHBIX (POPMYI; YMEHHE ONEPHPOBATH MOHSATUSMU: KOMIUIEKCHOE
YHUCIIO, COMPSOKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJAbh H apryMeHT
KOMIUIEKCHOTO  uucia,  ¢opMa  3amUCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUYECKass |  anreOpandeckas); yMeEThb
MPOU3BOIUTH apU(PMETHUSCKHE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;




IPUBOJIUTH MPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHMCEN;, ONEPUpPOBAThH
HOHATUAMM:  MaTpuma 2x2  wu  3%3,  omnpenenuTenb  MaTpULBL,
TE€OMETPUYECKHUM CMBICIT OTIPEAEIUTEIS

YMeHne onepupoBaTh NOHATUSMH: palHOHAIbHBIE, WPPALMOHAJIBHEIC,
NOKa3aTelbHbIE, CTENEHHbIE, JOrapu(pMUUYECKUE, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH NOHIATUAMU:
TOX/IECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKE, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMAa YPaBHEHHH UM HEPABEHCTB, pPABHOCWIBHOCTH YypaBHEHUII,
HEPABEHCTB M CUCTEM; YMEHHUE PEIlaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO PA3JIMYHBIX NPUEMOB; PEIIATh YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI C IIApaMeTPOM; IIPUMEHATh YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBbI
JUId pelIeHHs MaTeMaTHUeCKuX 3afad M 3ajjad M3 pasiMyHbIX oOjacteit
HAyKH U PEAJIbHOM KU3HU

YMeHue onepupoBaTh MOHATHSAMH: (YHKIMSA, YETHOCTh (YHKLUH,
NePUOTUYHOCTh (DYHKIMHM, OTPAaHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTb
(GyHKIMHU, 3KCTpeMyM (YHKIMH, HauOoJblllee W HauMEHbIIee 3HAUCHUS
(YHKIMU Ha MPOMEXYTKe, HelpepblBHAs (DYHKIMs, aCUMITOTHI rpaduxa
(GyHKUIMU, NepBas U BTOpasl MPOU3BOJAHAS (YHKLUHM, I€OMETPUYECKUN U
¢u3nueckuid CMBICT TMPOU3BOJHOHM, mepBooOpa3Has, OIpeneaEHHbIN
UHTErpajl,; YMEHHE HaXOIUTh AaCUMITOTHl Tpaduka (YHKIUU; yMEHHUE
BBIYHMCIISATH IPOU3BOJIHBIE CYMMBI, IPOU3BEICHNS, YACTHOTO U KOMIO3HUIIUU
(GyHKUIUH, HAXOIUTh YpaBHEHUE KacaTeIbHOHM K rpaduky pyHKINU; yMEHHUE
HaXOJIUTh TPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIWH; YMEHHE HCIIOJIB30BaTh
NPOM3BOJIHYIO ISl WCCIEOBAaHUA (YHKIUH, HAXOJUTh HAaWOOJIBIINE U
HaVMEHbIINE 3HaueHWs (QYHKUWH; CTPOUTHh TpapuKd MHOTOWIECHOB C
UCIOJIb30BAaHUEM amnmapara MaTeMaTHYecKOro —aHaiu3a; HPUMEHSTbH
HPOM3BOJHYIO Ul HAaXOXKJICHMs HAWIY4IIEro PelIeHHs B MPUKIAIHBIX, B
TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX U (PU3MUECKUX 3a/ayax; HaXOAWUTh
TUIOIIAAN U 00BEMBI (PUTYp C TIOMOIIBIO WHTETpajia; MPUBOAUTH PUMEPHI
MaTeMaTHYECKOTO MOJICIMPOBAaHUS C TIOMOLIbI0  JU(PepeHIHATBHBIX
ypaBHEHUN

YMeHne onepupoBaTh MOHATUAMU: rpaduk QyHKIUH, oOpaTHas ¢GYHKIIHS,
KOMITO3HMIMSA (YHKUWN, JuHEHHas QYHKIOUSA, KBajapaTudHas (yHKIWA,
pamMoHanbHas (QYHKIHS, CTENEeHHas (QYHKIHS, TPUTOHOMETPHUYECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKUE (QYHKIUH, IMOKa3aTelbHas |
ngorapudmuueckas (GYHKIUUA; YMEHHE CTPOUTh TpadUKu HU3YYEHHBIX
(yHKIMIA, BBITIOJHITH MPeoOpa3zoBaHus rpa@uKoB (HYHKIIHMMA, UCIIOIH30BATh
rpaduKy JUIS U3y9EeHHUsS MPOLECCOB M 3aBUCHMOCTEH, MIPU pPEIICHUH 3a7ad
U3 JIPYyruxX y4eOHBIX MPEIMETOBH 3aJad U3 peajlbHOW >KU3HU; BHIPAKATh
(dhopMynaMu 3aBUCUMOCTH MEKIY BETUYMHAMHM;, HCTIOJIB30BaTh CBOIMCTBA U
rpaduku QyHKUMNA A7 peuieHUs ypaBHEHMIA, HEpaBEHCTB W 3aJay C
nmapaMeTpaMu; H300pakaTh HAa KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA
pELICHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, JOJM WU YacTH, Ha JBUXKEHHE, padOTy, CTOUMOCTb TOBApPOB U
yCIyT, HAJOTH, 3a7auyd U3 O0JaCTU YIpaBJIEHUs JUYHBIMU U CEeMEHHBIMU
(uHaHCaMU); COCTaBJIATh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBl TIO YCJOBHMIO 3aJaud, HCCIEAOBATHh IOJIyUEHHOE pEeIIeHue |
OLIGHUBATh MPaBAONOJOOHOCTh PE3yJbTaTOB; YMEHHE MOJEINPOBAThH
peanbHbIE CUTYyallud Ha $3bIKE MAaTEMAaTUKH; COCTAaBJISATh BBIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO 3aJauH, UCCIEA0BaTh
IOCTPOCHHBIE ~ MOJENM C  HUCIOJb30BaHHEM  ammapata  anreOpsl,
HMHTEPIPETUPOBATH MOTYYEHHBIN pe3yabTaT

YMeHue omepupoBaTh MOHSATUSMU: CpeaHee apu(pMeTHYecKoe, MeauaHa,
HauOoJbIllee U HAMMEHbIIEE 3HAYCHHS, pa3Max, JUCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHUE YHCJIOBOTO HA0Opa; yMEHHE H3BJICKaTh, HMHTEPIPETUPOBATH
nH(OpMaINIO, MPEICTABICHHYI0 B TaOJUIAX, HA JAMarpamMMmax, rpadukax,
OTPaXKAIOIIYI0 CBOHCTBA PEAbHBIX IMPOIIECCOB M SIBICHHIA; MPEACTABIATH
nHDOpMALIMIO € TOMONIBIO TaOJIWII W JAWAarpamMM; HCCIEAO0BaTh
CTaTHCTUYECKHE TaHHbIe, B TOM 4YHCIIE€ C TNpPUMEHEHUEM Tpaduueckux
METO/IOB M 3JICKTPOHHBIX CPEJICTB; rpapuyecku McciaeI0BaTh COBMECTHBIC
HAOJTIOJICHUS C TIOMOIIBIO TUarpaMM pacCEeUBaHUS M IUHEHHOM perpecCuu

YMeHue onepupoBaTh IOHATUSMH: CIIy4alHBIM ONBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C MCIIOJB30BaHMEM TIpaUUYecKUX METOJOB; HPHUMEHSThH
(GOpMyJBI CIIOKEHHUS] W YMHOXCHHS BEpOATHOCTEH, (QOpMyny IOITHOM
BeposTHOCTH, (popmyny bepHymim, komOuHAaTOpHBIE (aKThl U (GOPMYIIBI;
OLICHUBATh BEPOSITHOCTU PEANBHBIX COOBITHI; YMEHHE OIEepUPOBAThH
HNOHATHAMM:  CllydyaliHas  BEJIMYMHA, pacHpeiesieHue BEPOSTHOCTEH,
MaTeMaTUYeCKOe OKUJAHUE, JAMUCIEepCUs W CTAaHAAPTHOE OTKJIOHEHUE
ClyyallHOM  BEJIWYMHBI, (YHKUMU  pacupeleseHuss U IUIOTHOCTH
PaBHOMEPHOT0, MOKAa3aTeIbHOTO0 M HOPMAJIBHOTO PACHpenesIeHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBAa M3YyYCHHBIX PACHpeeNICHUN I pelIeHus 3a/ay;
3HAaKOMCTBO C TOHSTHSMM: 3aKOH OOJIBIIMX YHMCEJ, METO/AbI BBIOOPOUHBIX
UCCIIEIOBaHUI; YMEHUE IIPUBOIUTH NPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX
4ucea B HNPUPOAHBIX M OOLIECTBEHHBIX SIBICHMAX; YMEHHE OIEPUPOBAThH
NOHATHSMH: COYETaHWE, TIePECTAHOBKA, YHCIO COYETAaHWH, YHUCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMeHHE MNPUMEHATh KOMOMHATOPHBIE
(bakTel M paccyKIeHHMs sl PELIeHUs 3a]ad; OLEHHBATh BEPOSATHOCTHU
peaibHBIX ~ COOBITUH;  COCTaBISATH  BEPOSTHOCTHYIO  MOJEIb U
MHTEPIPETHPOBATH TTOIYICHHBIN pe3yabTaT

YMeHue omnepupoBaTh NOHATHUAMU: TOYKA, IpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUNHA yIja, INIOCKUI yroJj, ABYIPaHHBIN
yrojl, TpEXTPaHHbIM YToJ, CKpELIMBAIOLIUECs MPsMble, MapauIeIbHOCTh U
MEPHEeHIUKYJIIPHOCTD MPSAMBIX M IUIOCKOCTEH, Yroia MeXay MpsIMbIMU, YOI
MEXy MPSMOI U MJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSIMHU, PaCCTOSIHUE OT




TOYKHU OO0 INIOCKOCTHU, PACCTOAHHUEC MCXKAY IPSAMBIMH, PACCTOAHHUC MCKIY
IJIOCKOCTAMHU, YMCHHUC HCIOJIB30BATH NpPU PCHICHUU 3ada4 H3YUCHHBIC
(l)aKTLI U TCOPEMBI INIAHUMCETPHUU, YMCHUC OLICHUBATH PA3MCPhLI 00BEKTOB
OKpyXKarmero Mupa, CTpOUTb MAaTEMaTHYCCKUC MOACIIM C IIOMOIIBIO
TCOMETPUUICCKHUX NOHATUH U BCJIIMYMH, pPCIIaTb CBA3aHHBIC C HHUMU
IMMPAKTUYCCKUC 3a1avdr

10
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YMeHue onepupoBaTh MOHATHAMU: IUIOIAAb (GUrYpbl, 00BEM (GUTYpHI,
MHOTOTPaHHHK, NPAaBWIbHBIH MHOTOTPAaHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, Napajulelenunesn, NpuU3Ma, NuUpamMuaa, ¢GHUrypa M TOBEPXHOCTb
BpallleHUs, LIWINHIP, KOHYC, Imap, cdepa, 1wiomane cdepsl, MmIomaIs
MOBEPXHOCTH THPaMHJIbI, TPU3MBI, KOHYyCa, LWIMHIpA, O0BEM Kyoa,
NPSMOYTOJIBHOTO —MapajvieNienunena, MTUPaMHIbL, TPU3MBI, LHIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHyca W IIMJIMHApA,
napajuleJIbHble OCH WM OCHOBAaHHMIO, CEYEHHE INapa, IUIOCKOCTS,
Kacaromasicss cQepsl, IHIMHIPA, KOHYCa; yMEHHE CTPOUTH CeueHHe
MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHUKH, (UTYpBl M TIOBEPXHOCTH
BpAIlIEHUsI, UX CEYCHUs, B TOM YHUCIE C IOMOIIBIO AIICKTPOHHBIX CPEJICTB;
yYMEHHE IMPHUMEHSTh CBOWCTBA T'€OMETPHUYECKHX (HUTYp, CaMOCTOSTEIBHO
(bOpMyITUpPOBAThH ONMPEACICHUS N3y4aeMbIX (UTYp, BBIIBUTATh TUIOTE3BI O
CBOWCTBAaX M TPU3HAKAX T'€OMETPUYECKHX (UTYp, OOOCHOBHIBATHUIH
OmpoBepraTh MX; YMEHHE MPOBOAMUTH KiaccHu(uKauuioo Quryp 1o
pPa3MUYHBIM TPU3HAKAM, BBIOJIHATH HEOOXOAWMBIC JIOTIOJHUTEIbHBIC
HOCTPOCHHS

YMeHune OIICpHUPOBATH IIOHATUAMU: JABHMIKCHUC B IIPOCTPAHCTBC,
MapajuieabHbIi MEPEHOC, CUMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
HOBOPOT, IpeoOpazoBaHMe 10A00MsA, NOJNOOHBIE (UIYpbI, yMEHHE
pacro3HaBaTh paBHBIE W TOAOOHBIE (HUIYPHl, B TOM YHCIE B IPUPOJE,
HICKYCCTBE, apXHUTEKType; UCIIOIb30BaTh T€OMETPUIECKUE OTHOIICHHS NPU
peICHUN 3aJad; HAXOJUTb TCOMETPUUYCCKUC BCIIMYUHBI (IIJ'II/IHa, yrouJa,
II0IAAb, 00BEM) MIPU PELICHUHU 33J1a4 U3 APYTUX y4EOHBIX NPEAMETOB U U3
peanbHOM JKU3HU; YMEHHUE BBIYMCIATH T€OMETPUYECKHE BEIHMUMHBI (JIIMHA,
yroj, IUIomaab, 00bEM, IUIONIaas MOBEPXHOCTH), MCIIONB3YS H3yYCHHBIC
GbopMynIBl M METOABI, B TOM YHCJE: IUIONIA/Ib IOBEPXHOCTH IMHUPAMHIBI,
NpU3MbI, KOHycCa, LWIWHApa, IUomans cdepsl; 00bEM  Kyda,
IPSAMOYIOJIBHOTO Iapajule/IenuIlea, NIUpaMHUAbL, IIPU3MBI, LHIUHIPA,
KOHYCa, I1apa; yMEHHEe HaXOUTh OTHOILIEHHE 00BEMOB MOJOOHBIX (DUTYD

12

YMeHue onepupoBaTh NOHATHSAMU: IMPSIMOYIOJIbHAs CHUCTEMa KOOPAMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpa Ha YHCIO, pa3JIoKEHHE BeKTopa Mo 0Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE NPOU3BEIAECHUE, YIOJd MEXIY
BEKTOPAaMHU; YMEHUE MCIOJIb30BATh BEKTOPHBIN U KOOPJAMHATHBIN METO s
pelIeHus TeOMETPUUYECKHX 3a/1ad U 33714 IPYTUX y4eOHBIX TPEIMETOB

13

YMeHune BI)I6I/IpaTI) HOI[XOI[?IHII/Iﬁ MCTOH AJid pCHICHUS 3aaa4u; IMOHUMAaHUC




3HAYUMOCTH MATEMATHKH B W3YYCHHH MPHUPOJHBIX U OOIIECTBEHHBIX
IPOLECCOB U SIBJICHUH; YMEHHE paclo3HaBaTb IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHl MaTEMaTUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTeMaTHUYE€CKON HAYKH




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COIEePKAHUS

Kon
1 Hucna 1 BBIYUCICHUS
1.1 | HarypanbHble u 1ienble yncna. [IpusHaku AeTMMOCTH LEIbIX YUCE
12 Pammonansubie  uucina. OOBIKHOBEHHbIE W JACCATHYHBIC JApPOOHM, TPOILICHTHI,
' OeCKOHEYHBIEC IEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypajbHOH creneHHu. JleWcTBUs ¢ apuMeTHUECKUMHU
' KOPHSIMHU HaTypajIbHON CTETIEHU
14 Crenensb ¢ nensiM nokasareseM. CTeneHb ¢ palMOHANBHBIM MoOKa3aresieM. CBolcTBa
' CTETEHH
15 CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOIO apryMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHTe€HC YHUCIIOBOT'O apTryMeHTa
1.6 | Jlorapudm uucna. JlecsiTuuHble U HATYpaJbHbIE JOrapu(pMbl
JeiicTBuTenpHble yncaa. ApudmMeTnueckue onepanuy ¢ JAeHCTBUTEIbHBIMUA YHCIAMH.
1.7 | TlpubnuxEHHBIC BHIYMCICHUS, IPABUIA OKPYTIICHUS, IPUKUAKA U OIEHKA pe3yabTaTa
BBIYMCIICHUI
1.8 | IIpeobOpazoBaHue BeIpaKEHUN
1.9 | KommiekcHble uncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [enbie 1 1pOOHO-paLIMOHANBHbBIE YPaBHEHUS
2.2 | HppaumoHanbHbIE ypaBHEHUS
2.3 | TpuroHomerpuueckue ypaBHEHUs
2.4 | Tloka3zaTtenbHbIC U JOorapu(hMHUUECKUE YPABHECHUS
2.5 | lensie u xpoOHO-paliMOHATIBFHBIC HEPABEHCTBA
2.6 | HppaumoHanbHble HEPAaBEHCTBA
2.7 | Tloka3arenbHble U JorapuMuiyeckre HepaBeHCTBA
2.8 | TpuroHomeTpu4eckre HEPaBEHCTBA
2.9 | Cuctemsl ¥ COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 | VYpaBHEHUs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 | Marpuua cucTeMbl JJMHEHHBIX ypaBHEHUU. OnpeaeInTebr MaTpUIlbl
3 OyHKIMY U TpaduKu
31 Oynkius, crnocodbl 3amanus QyHkiuu. ['paduk ysknumu. B3ammuo oOpaTHBIE
' ¢ynkuuu. YétHble 1 Heu€éTHBIe pyHKuuU. [lepuoanueckue GpyHKIMM
OO6macth ompenencHUss W MHOXKECTBO 3HaueHWH ¢yHKkuuu. Hymum  ¢dyHKImm.
3.2 | TlpoMexyTku  3HAKONOCTOSHCTBAa.  [IpOMEXyTKM  MOHOTOHHOCTH  (QYHKLUH.

Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbosnpiiee u HanMeHblee 3HaueHHE ()yHKIMN




Ha IIPOMEXKYTKE

CrenenHas (pyHKIMS ¢ HaTypaJbHBIM M IIeNBIM IOKa3aTeneM. E€ cBoiicTBau rpadux.

33 . .
CBoiicTBa 1 rpauk KOpHS n-oi CTETIEHU
3.4 | Tpuronomerpuueckue QyHKINHU, UX CBOMCTBA U IrpapuKu
3.5  lloka3arenbHas u norapupmMudeckas GyHKINHU, UX CBOMCTBA U rpaduku
36 Touku paspbiBa. AcuMnTOTH rpadukoB GyHKImMi. CBoicTBa (PyHKIMI, HEPEPHIBHBIX
' Ha OTpE3KE
3.7 IlocnenoBaTenbHOCTH, CITOCOOBI 3aJJaHHUS ITOCJIEJ0BATEILHOCTEN
3.8 | Apudmernyeckas u reoMeTpruecKas mporpeccu. @opmysna cIoKHBIX POILIEHTOB
4 Hauvana maTemMaTnyeckoro aHaausa
4.1 [TpousBoanas ¢pynkumu. [Ipon3BoHbIE 3IeMEHTAPHBIX (PYHKITHI
[IpumeHeHrne TNPOM3BOAHON K UCCIENOBAHMIO (YHKIMH HAa MOHOTOHHOCTb U
4.2 | oskctpemyMmbl. Haxoxnenue HauOOJBIIEr0 M HAaWMEHBLIETO 3HAYEHUS (DYHKIMU Ha
OTpE3Ke
4.3 | TlepBooOpa3Has. aTerpan
5 MHokecTBa 1 JIOTHKa
5.1 MHoecTBO, onepaluyu HaJl MHOKecTBaMu. J{narpamMmMsl Diinepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnwucarenpHas CTAaTUCTUKA
6.2 | BeposTHOCTBH
6.3 = KomOunatopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 | 1lpsAMBIE U IIIOCKOCTH B POCTPAHCTBE
7.3 | MHoOrorpaHHuKu
7.4 | Tena u NOBEpXHOCTH BpPALLCHUS
7.5 Koopaunatsl 1 BEKTOPHI
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noctyma: https://ptlab.mceme.ru/ (mara odpamenus: 01.10.2022).
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