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PabGouast mporpamma 1o ydeOHOMY mpeamery «Marematuke» (06a30BbIi
ypoBeHb) s 10 kimacca paspaboTraHa Ha OCHOBe denepalbHON paboueit
nporpaMmbel Mo ydeOHOMYy mpenMery «MaremaTuka», BXOJIAIIEH B COCTaB
obpazoBarensHOi mporpammbl MOY COII Ne31. Ilporpamma COOTBETCTBYET
TpeboBanmsM K pesyiabTatam ocBoeHust OOIT OOO, npencraBienabix B GI'OC
00O, a takxe MIAHUPYEMbIM pe3yjibTaTaM TyXOBHO-HPABCTBEHHOI'O pa3BUTHS,
BOCIIUTAHUSI W COLMANIM3AIMU O0y4YaroIuXcs, MPEeICTaBICHHON B denepalbHON
paboueit mporpaMme BOCITUTaHUSI.

VYuebubiii npenmer «MaremaTuka» COCTOUT U3 y4eOHOTo Kypca Auredpa,
yuebHoro kypca ['eomeTpusi, yueOHOTO Kypca BeposiTHOCTh U CTaTUCTHKA.

[To ocHOBHOI1 00pa30BaTEILHOI MTPOrpaMMe IIKOJIbl HAa U3YYEHUU MaTeMaTHKa
Ha 6a3zoBoM ypoBHe orBoguTcs 170 waca (5 yaca B Henento). B cooTBeTcTBHHM C
«l'onoBbiM kanenaapHbiM rpagpukom MOY COIIl Ne31l» paGouas mporpamma
coctapieHa Ha 170 gaca (5 gaca B HEACIIO).

[IpemycMOTpEeHO BHIMOTHEHNE 8 KOHTPOIBHBIX padoT.

COAEPKXAHUE YYEBHOI'O ITPE/IMETA
Y4eOHblii Kypc AJdredpa

YucJia 1 BBIYUCIEHUSA

Panmonanbabie uncia. OOBIKHOBEHHbIE U JACCSATUYHBIE IAPOOHU, MPOIEHTHI,
OCCKOHEUHBIE  TIepUOAMYECKHE  JIpobu. ApudmeTrhyeckue  omeparud ¢
paloHaJIbHBIMU YK CIIAaMH, TTPe00pa30BaHUs YUCIOBBIX BhIpakeHul. [IpumeHenne
JIpoOeil U MPOIEHTOB JJIsSI PEIICHUs NMPUKIAIHBIX 3a/1ady U3 Pa3IM4YHbIX OTpacien
3HAHWUU U PEajbHOU KU3HU.

JlencTBuTENbHBIE 4YMCIIA. PalMOHaNbHBIE W UPPALMOHAJIBHBIE YHCIIA.
Apudmernyeckue omnepanuu ¢ ACHCTBUTEIBHBIMU uuciaaMu. [IpuOmkEéHHBIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BBIYMCIIEHUMN.

Crenenp ¢ 1ensiM  mokazareneM. CrangaptHas ¢dopma  3amucu
JNeUCTBUTEIbHOTO yucia. Vcnonb3oBanue moaxoxsiiedt  ¢GopMbl  3allUcH
JICUCTBUTEJILHBIX YHCE JUISI PEUICHUS MMPAKTUYECKUX 3aJa4 W MPEACTaBICHUS
JIQHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypaibHOW  cremeHu.  JleiictBus ¢
apupMETHIECKUMH KOPHSIMU HAaTYpaIbHON CTEIICHH.

CuHyC, KOCMHYC M TaHT'€HC YUCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTaHTE€HC YHCIIOBOTO apryMEHTa.



YpaBHeHMs U HEpaBeHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE TPEOOPA3OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. Meton
UHTEPBAJIOB.

Pemenne nensix u JpoOHO-pallMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Peuiennie nppaliOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pelienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHUE ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7a4 U
3aJlay U3 pa3auvHbIX 001acTel HAyKH U PealbHOW XKU3HH.

@OyHkuuu U rpadpuku

OyHkius, crnocoObl 3amgaHus GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIE PYHKIUU.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpauK KOpHsS N-Oi CTENEHHU.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCcKOro aHajaimn3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEA0BATEIIbHOCTEH.
MOHOTOHHBIE OCIEN0BATEIBHOCTH.

ApudmeTrnueckas 1 reoMeTprUecKas nporpeccuu. beckoneuHo yObiBaromast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. lcronp30BaHME MPOTrpecCHH s
pelIeHus peajbHbIX 3a]1a4 TPUKIIAIHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHoOk€ecCTBO, omnepanuyd HajJ MHOXXecTBamu. Jluarpammsl Jiliepa—BeHHa.
[IpuMeHeHne TeopeTUKO-MHOXXECTBEHHOIO armapaTta JJis OINUCAaHUS peajbHBIX
MIPOLIECCOB U SIBJICHUM, TPU PEUICHUU 33]1a4 U3 APYTUX y4eOHbIX MPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, JOKA3aTEIbCTBO.

Y4eOnblii kypc I'eomeTpust

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSTHS ~ CTEpeOMETpuu. Touka, TpsiMas, IJIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM TIOCTPOCHHUU CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPHUU U CIECTBUS U3 HUX.



B3auMHOe pacnonoxkeHue MpsMBIX B MPOCTPAHCTBE: IE€peceKarolIrecs,
napajyielbHble W CKpelmBaromuecs mnpsMble. [lapannenbHOCTs OPSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajUIeNIbHbIE MpsSMbIE B  MPOCTPAHCTBE;
NapaJIENbHOCTh TPEX MPSAMBIX; NAPALIEIBHOCTh MPSAMON U IIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; yroJd MEXJIy MNpsAMbIMH B IIPOCTPAHCTBE.
[TapamienbHOCTh MIIOCKOCTEN: apaJieIbHbIE TUIOCKOCTH; CBOMCTBA MapalIeIbHbIX
wiockoctel. [Ipocreiimue mpocTpaHCcTBEHHbIE (GUTYPHI HA MJIOCKOCTH: TETPa’p,
KyO, napajuiesenunes1; NOCTPOCHUE CEUEHUH.

[lepneHAMKYIJISIPHOCTD IPSIMOM U IIJIOCKOCTH: NEPIEHAUKYIISIPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, MpsMBIC I1APAJUICIBHBIE W NEPIECHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPIEHINKYJIAPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSAMOM H
IUIOCKOCTBIO;  JIBYTPAaHHBIA  YroJI, JIMHEWHBIA Yrojl JBYIPAHHOIO  yTJa.
[lepneHaMKyIISlp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 110 MIIOCKOCTH, POEKIUS (PUTYPBI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYIIPHOCTH JIBYX IUIOocKocTed. Teopema o Tpéx
NEPHEeHANKYJIIApaXx.

MHoOrorpaHHuKH

[IoHsiTHE MHOTOIpPaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbI; OOKOBas U
IOJIHAS IOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, IPSIMOYTOJIBHBIN
napajuieNenunes U ero cpoicrsa. Ilupamupa: N-yronpHas nupamuaa, I'paHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEeHTbl npu3Mbl U nupamuisl. [IpaBunbHbIE
MHOTOTPAHHHUKU: TOHSITHE MPAaBUJIBHOIO MHOTIOTPAHHMKA; MpaBWiIbHAS NpHU3Ma U
npaBWiIbHAs NUPaMHUAA; MPaBWIbHAS TPEyrojbHas NUpamMuAa M IPABHIbHBIN
TeTpadap; KyO. IlpeacraBieHne O MpaBUIIbHBIX MHOTOIPAHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMUIBL.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTH. DIE€MEHTHI CAMMETPHH B MUPAMUJIAX, TapaJlIesIenune1ax, paBuiIbHbIX
MHOTOI'paHHHKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: p&Opa, JuaroHalv, YIJIblL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJHOW MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOLIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM Mpu3Msl. [ lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
wionaau yceu€unoil nupamusl. [loustue 06 06péme. OOBEM NMUpamMuabl, IPU3MBIL.

[TomoGubie Tena B mpoctpaHcTBe. COOTHOMIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.



Y4eOHblil Kypc BEepPOSITHOCTh U CTATHCTHKA

[IpencraBieHne naHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apupMeTHyecKoe, MeauaHa, HauOoJsblllee W HAaWMEHbIIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHs (MCXO/bI). BeposaTHOCTh ciydaifHOTo CcoOOBITHS. BinM30cTh 9acTOThI |
BEPOATHOCTH cOOBbITHIA. CiryyaiiHbIE OTBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUsIMU. BeposTHOCTHM  COOBITUH B ONBITAX C  PaBHOBO3MOXXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSAMU: NIEpEceUeHue, 00bEAUHEHNE, TPOTUBOMIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

VYciloBHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydarHOro
skcniepuMenTta. dopmyna nonHoi BeposiTHocTU. HezaBucumblie cOOBITHS.

KomMOunaropHoe npaBuino ymHoxkenus. IlepecranoBku u ¢paktopuan. Uucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydailHbIi ONBIT (MCNIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

Cnyuvaitnas  BenuuuHa. Pacnpenenenne  BeposdTrHoctel.  Iuarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIIE, I'€OMETPUYECKOE U
OMHOMHAJILHOE.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH ciacayromux JUIHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4E€OHOTO THpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

I'paknanckoe BocnMTaHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SBIICHHM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE!

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYrUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYHUBOTO OYyIIIETO.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCIPUUMUYHUBOCTHIO
K MAaT€MaTUYE€CKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 30poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U
OT/IbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOU JESATEIBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W € TMPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBINH BBIOOD
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAIPABJICHHOCTH.

JKOJOTHIECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTALIMEX HA NPUMEHEHUE MAaTEMAaTUUYECKHWX 3HAHUM ISl PEIICHUs 3a1ad B
00JIaCTH OKPY’KAIOIIEH Cpe/ibl, IJITAHUPOBAHUS MOCTYIKOB U OLICHKU X BO3MOXKHBIX
IIOCIICICTBUU [T OKPY’KAIOLLIEN CPEbI.

[{leHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM M  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KaK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILECTBISATh IMPOEKTHYK) M HMCCIEAOBATEIBCKYIO NESITEIBHOCTD
VHJIMBUIYaJIbHO U B ITPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oelicmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJcamwe2o  Mupa;  npumMeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBuA:

e BBIABIISATh U XaPaKTEPU30BATh CYIIECCTBEHHbIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpe/eNieHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTh MW  TIPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHsl B (akTax, NaHHBIX, HAOMIONEHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOJBL

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4E€TOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOpPEUYUE, MPOOIeMy,
yCTaHaBJIMBaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CTUJTAHUPOBAHHBIN DKCIICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOMEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(hULUTHI HTHGOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOIIPOC U JUJIS PEILLICHUS 3a/1a4u;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh UHPOPMAIUIO, MPEACTABIATH €€ B Pa3InYHBIX Qopmax,
WLUTIOCTPUPOBATH TpapuiecKH;

OLICHUBATH HaJEXKHOCTD uH(bOopMaIuu 10 CaMOCTOSITEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanonuvie KoMMyHukamuenwvle Oelicmsus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
OoOmenue:

BOCIPUHUMATh U (hOPMYJIUPOBATh CYKJEHHUS B COOTBETCTBUU C YCIIOBUSMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IUCBMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAaT;

B X0JI€ 00CYKJEHHS 3a7]aBaTh BOIPOCHI IO CYIIECTBY O0CYKIAEMON TEMBI,
po0JIeMBbl, pelaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHbIE HA IIOUCK
pELEHUsI; CONOCTAaBIATH CBOM CYXKIECHUA C CYXACHUAMHU JPYyIUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMuue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU PopMe (HhopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIICHUS
C YYETOM 3aja4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

MMOHUMATh M UCITOJIH30BATh IPEUMYIIECTBA KOMAaHTHOW U MHANBUIYATHEHON
paboThl MpHU penieHuu Y4eOHBIX 3a/lay; MPUHUMATH I€Jh COBMECTHOMN
NEeSATEeTbHOCTH, IJIAHUPOBATh  OPraHW3alldI0  COBMECTHOM  paboTHhI,
pacmpenensaTh BHIbI paboT, JAOrOBapuBaTHCSA, OOCYKIATh TPOIECC H
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJILKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJajga B OOMMA MPOAYKT TIO KPHUTEPHSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vhusepcanvuvie pecynsamugnuie deticmausi, obecnevusaronm Gopmuposatue
CMBICI0BbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU T[O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIaJIETh CIIOCOOaMM CaMOIPOBEPKHU, CAMOKOHTPOJIS IIPOLiecca U pe3ysibTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPH PELIEHUH 3a0a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJAEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCJIOBUAM, OOBSCHSTH
IIPUYUHBI JTOCTIKEHHUS WIM HEIOCTHXKECHUS PE3YJIbTAaTOB ACATEIBbHOCTH,
HAXOAWUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OceoeHue yuebHo2o Mooy «Aneebpa u Hayaa MamemamuiecKko2o aHatu3ay
Ha YypoeHe cpedHe2o 0bwe2o 0opazo8anust 00NNHCHO 0Oecneyusams 00CMUICEHUE
CEOVIOWUX NPEOMEMHBIX 00PA308AMENILHBIX PE3YIbMAMO8.

Yuciaa v BBIYMCICHUA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JeCSITUYHAs APOOb, IPOIEHTHI.

BelnonHAT,  apupMETUYECKUE  ONepaludd € palUOHAIBHBIMH U
JNEWCTBUTEIbHBIMU YUCIIAMU.

BbimonHsaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOJB3YS MpaBUiia OKPYIJICHHUS,
JIeJaTh IPUKUAKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IIOKA3aTENEM; CTaHIAapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
WCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCU IEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOIO YIJIA;
MCITI0JIB30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palrOHAIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BemonusaTe npeoOpa3oBaHus LEIbIX, PAMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIPAKEHU U PENIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUs U HEPABEHCTBA I PELICHUS MATEMATUYECKUX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.
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MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUs, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAHUEM arapara ainreopsl.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl (QYyHKIUH, 00JIACTh
OTpEe/eNIEHNs] M MHOXECTBO 3HadeHWi (yHKuuu, rpaduk (QyHKUINUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKIMH, HYJIH (PYHKIINH,
MIPOMEKYTKHN 3HAKOIIOCTOSHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A pEIICHUS] YpaBHEHUI.

Crpouth M ynTaTh TpadUKu JUHEHHON (PYHKIMU, KBAAPATUYHON (PYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnonp3oBate rpaduku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAsI IIPOIPECCUMU.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaloLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOIPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 IPUKIAIHOTIO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIapaT Il ONMCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUH, P PEIICHNUH 33]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

OnepupoBaTth  MOHATHSAMH: OINpENIEIICHHUE, Teopema, CIIECTBUE,
JI0Ka3aTEIbCTBO.

OcsoeHnue yuedHnoeco mooyasa «leomempus» Ha yposHe cpedneco 00we2o
00pa3z08aHUst OO0JIICHO 0becneuusams O00CMUIICEHUE CNeOVIOWUX NPEeOMeNHbIX
00pazo6amenbHbIX pe3yibmamos:

OnepupoBaTh NOHATUSIMU: TOUKA, MIPAMas, INIOCKOCTb.

[IpUMEHATP AKCHOMBI CTEPEOMETPUU M CIIEACTBUS W3 HUX IPU PEILIEHUU
F€OMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHATUSAMHU: MAPATIIETBLHOCTh U NEPHEHAUKYISPHOCTD MPSIMBIX
U TNIOCKOCTEHM.
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KnaccuduimpoBaTe B3aUMHOE pAaCIONIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATHUAMM: JABYTPaHHBIA yIoJ, FpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrIjla; JMHEWHBIA Yrojl ABYTPAHHOIO yIJa; rpajycHas Mmepa
JIBYTPAHHOI'O yTJIa.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIH
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMIa; IPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUId
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE PU3MBI, apajlIeIeIUIEAbl).

OnepupoBaTth MOHATUSMHU: CEKYIIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUYEHUH, CIIOJIb3YSl METO/I CJIEJIOB.

CtpouTh c€YeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHHUBY.

Pemmarsb 3aaun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 337a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMS
TOYKaMH, OT TOYKA JO MNpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MTPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJIUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIUHMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupamuza) c i(puMeHeHUEM (POpMYJT; BEIUUCISATH COOTHOLLIEHUS MEXTY TIIOIAIMU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTth MNOHATUSIMHU: CHMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh reomeTpudeckue (HakThl A PEHICHUS CTEPEOMETPHUUECKHX 3a/1ad,
IIPEANOJIAraloIMX HECKOIBKO IIaroB PEIIEHUs, €CJIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opMe.
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[IppuMeHATs  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeEHATh IONY4YEHHBIE 3HAHUS HA IPAKTUKE: aHAJIU3UPOBATh pPEAbHBIC
CUTyallud W NPUMEHATb HU3YYCHHBIE IOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE T'E€OMETPHUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, ammapaTa aareOpsl; pemarhb
IIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEINYUH.

Oceoenue yuebHoco Kypca «Beposmmocms u cmamucmuxa» Ha yposHe
cpedHe20 0bue2o 06paz068anUsi OOIHCHO 0beCnedusams 00CMUNCEHUE CLeOVIOUUX
npeoMemHbIX 00Pa308aAMENbHBIX PE3YIbMAaAmo8:

UutaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh NOHIATHAMU: CpeiHee apudMeTHIecKoe, MeIMaHa, HaubobIIee,
HauMEHbIIIee 3HAaUCHHUE, pa3MaX MacCUBA YUCIIOBBIX JIAaHHBIX.

OnepupoBaTth MOHATUSMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CiIy4dailHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (DPJIEMEHTAPHBIM HMCXOJ) CIYy4ailHOTO OIBITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMH COOBITHSIMH,
HaXOJWTh W CPaBHUBATh BEPOSTHOCTU COOBITUA B HU3YUYEHHBIX CIyYalHBIX
HKCTIIEPUMEHTAX.

Haxoaute u hopmMyIupoBaTh COOBITHS: TIEpeCceUCHUE U 00bEIMHEHUE JaHHBIX
COOBITHH, COOBITHE, IPOTUBOIIOJIOKHOE JAaHHOMY COOBITHIO; TI0JIb30BaThCS
auarpaMMmamu Jisepa u GopMyIoN CIIoKeHHsST BEPOITHOCTEN TIPH PEIICHUH 3a71a4.

OnepupoBaTh MOHSTUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C MOMOIIBIO MpaBWJIa YMHOXKEHHUS, C TTOMOIIBIO JepeBa
CJIy4allHOTO OIBITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABMIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MOHSATUAMH: HCHBITAHUE, HE3ABUCHUMBIC WCIBITAHUS, CEpUs
UCTIBITAHUM, yCIeX W HeyJauya, HaXOIUTh BEPOATHOCTU COOBITHMH B CEpUU
HE3aBUCUMBIX UCIBITAHUHN JI0 TIEPBOTO yCIIeXa; HaXOJAUTh BEPOATHOCTH COOBITUM B
CEpUHU UCTIIbITAHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yailHass  BEJIIMYMHA,  paclpejesieHue
BEPOSITHOCTEH, TMarpaMMa pacrpeiesieHus.
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TEMATHYECKOE IINTAHUPOBAHHUE

Y4eOHblil Kypc AJredopa

Ne
n/n

Tema, pa3nes Kypca

MHuoxkecTBa
palMOHAIBHBIX U

HGﬁCTBI/ITGJ'[BHBIX YHUCCJI.

PanmnonanbHbIe
YpPaBHEHUSA U
HEpPaBEHCTBA

Koanue
CTBO
JacoB
no OII

14

Kouuue
CTBO
JacoB
no
paGoue
i
nporpa
MMe

14

Mertonsl u
(popmbl
OpraHu3aluu
o0yuyeHusl.

XapakTepucTHK

a 1eiTeJIbHOCTH
odyuyawuuxcs
(c yueToMm
pabdoueii
MPOrpaMMblI
BOCIIUTAHUA)

OnepupoBatb
MOHATHSIMU:
mernoe,
panroHaiIbHOE,
JIEACTBUTEIILHO
€ 4HcIo,
GyHKIMS,
CrocoOb!
3aJJaHHs
GyHKIMH,
B3aHMHO-
oOpaTHbIe
GyHKIHH,
o0acThb
orpeJieNieHus 1
obnactb
3HAYECHUU
GyHKIHH;
IlepeBoguts ¢
MOMOIIHIO
MIPOTPECCUH
OEeCKOHEYHbIE
NEPUOTUYECKHUE
JECSITUYHBIE
IipoOu B
OOBIKHOBEHHBIC
apobwu,
¢dopmynmpoBar
b CBOMCTBA,
CTPOUTH U
YUTaTh TpapuK
KOpHS M-0i

DJIeKTPOHHBIE

(uudposbie)
odpa3oBaTebHbIE

pecypchbl

bubmuorexa [{OK Mos
IIKOJIA,

DNEeKTPOHHBIN
o0pasoBaTebHbIN
pecypce "lomainue
3amanus. CpenHee
oO1ree oOpazoBaHue.
Anre6pa", 10 - 11
knacc, AO
N3narenscTBO
"IIpocBemienue",
Tpenaxep "O0nako
3HaHuit". Maremaruka.
10 xmacc, Karanor
Poccuiickoro
0011e006pazoBaTeIbHOT
0 mopra’na -
http://www.school.edu.r
u Karanor
«O06pa3oBaTenbHbIC
pecypchl ceTH
Wutepuer s o61iero
00pazoBaHH -
http://catalog.iot.ru
denepanbHbII HEHTP
nH(pOPMAIIMOHHOO0PA3
OBaTEIbHBIX PECYPCOB -
http://fcior.edu.ru
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CTEIEeHN; Enunasa Komnexmus

pemaThb U (POBBIX
OCHOBHBIC 00pazoBaTebHBIX
THHZI - pecypcoB -
HPPAMOHAILIL - b f/school -

BIX YPaBHEHUI
Y HEPaBEHCTB

collection.edu.ru

¢dopmynuposar
b H
WILTIOCTPUPOBA
Th rpauUIecKu
CBOMCTBa
CTEIEHHOMN
(yHKIIHIA,
DyHK1MA,
CrocoOBbl
3a/1aHus
GyHKIUH.
I'paduk
GyHKIUH.
B3aumMHuo
obOpaTHbIe
GyHKIUH.
OyHKIUYU U TpapUKy. perarhb
2 Crenens ¢ 1ensM 6 6 CHCTEMBI U
IoKa3areyieMm COBOKYITHOCTH
paMOHATIBHBIX
YpaBHEHUH U
HEepaBEHCTB;
HNPUMEHSTH
3HaHUS 00
ypaBHEHHSX,
cucTeMax
HEepaBEeHCTBaX K
PELICHUIO
MaTeMaTHYeCKH
X 33/1a4 ¥ 337134
U3 pa3InuHbIX
obnacreii
HayKH U
peanbHOU
JKH3HU.
®opmynrpoBaT
Apudmernueckuit b, 3QIUCHIBATh
3 KOpEHb N—Ol CTENEHHU. 18 18 B

Wppanmonanbusie CHMBOJIYECKO
it hopme m




ypaBHEHUS U
HEPaBEHCTBA

WJUTIOCTPUPOBA
Th IPUMEPaMU
CBOMCTBa
KOpHs N-0¥
CTETICHHU.
Brinonssate
npeoOpa3oBaHu
s
HppaloHaIbH
BIX BBIPOKEHUHN
. Pemats
OCHOBHBIE
TUIIBI
MppaloHalIbH
BIX YPaBHEHUI
Y HEPABEHCTB .
IIpumensTs s
peLeHus
Pa3IYHBIX
3aJaulppaLioH
aJbHBIC
YpaBHEHUS U
HEPaBEHCTBA .
Ctpouts,
YUTATh IpapuK
KOpHs N-0it
cTerne- HU .
Ucnonb3oBath
¢ poBkIe
pecypchl s
MOCTPOCHUS
rpa¢puKoB
(GyHKIMHA 1
U3yUYCHHSANX
CBONCTB

4

DopMyiibl
TpUroHOMeTpuu. TpUroHo
METPUYECKUE YPABHEHUS

22

22

TPUTOHOMETPUY
eckue QyHKIUU
y=COS X,y =
sin X, y =tg x.
Oynkuus y = ct
g X .3HaTh
3HAYCHUS
OCTpBIX YIJIOB;
YMETh
MPUMEHSTh
IpaBuiIa
3HAKOB,

16



BBITIOJIHSTD
npeoOpa3oBaHH
s
TPUTOHOMETPUY
€CKHUX
BBIpAYKEHUH,
UCTIONB3YS
OCHOBHBIE
TPUTOHOMETPUY
ecKue
TOKIECTBA,
BBITOJIHS T
mpeoOpazoBaHU
A
TPUTOHOMETPUY
€CKHuX
BBIPAKCHUH,
UCTIONB3YSI
(bopmyIbl
IIPpUBEACHUA,
CIIOXKEHHS U
YMHOXXEHHUS
TPUTOHOMETPUY
ECKHUX
byHKuMi;
3HATh
OCHOBHBIC
TPUTOHOMETPUY
ecKHe

(bopMyIIbI.

TlociemoBaTenbHOCTH U
MPOTPECCUU

OnepupoBath
HOHATHSMU:
MOCJeI0BaTeNh
HOCTb,
apupmMeTHIecK
as
reoMeTpuyecKa
Sl IPOTPECCUH;
OeCcKOHEUHO
yOBIBaro1ast
reoMeTpryecka
s Iporpeccus,
cyMMa 0ecKo-
HEYHO
yOBIBatomei
reOMEeTPHYECKO
1 mporpec-cuu .

17



3anaBaTh
MOCIIEe0BATEIb
HOCTH
Pa3TMYHBIMUCTT
ocobamu .
[TpumeHsTH
dopmyiy
CIIOXHBIX
MPOIICHTOB JJIst
pemieHus 3aga4d
U3 peaIbHOU
MIPAKTHKU
(cucmnop30BaH
uem
KaIIbKYIIATOPA)
. Ucnions3oBath
CBOICTBa
MOCIIEI0BATEIb
HOCTEHU U
porpeccuit
JUTSL pEIIeHUS

peanbHBIX
3aaq
MPUKIIAHOTO
XapakTepa
OBIIEE KOJIMYECTBO 68 68
YACOB I10 ITPOTPAMME
Yueonsblii kype I'eomeTpus
Tema, paznen kypca | KoandectB KoauvectB | MeToasbl u (popMbl
0 4acoB MO0 O YaCOB M0 OpraHu3anun
on paboueii o0y4enus. JJIeKTPOHHBIE
Ne nporpaMmM = XapaKTepHCTHKA (uudposbIe)
n/
¢ ACHTEALHOCTH o0pa3oBaTe/ibH
n odyuaromuxcs (¢
. bl€ pecypchbl
y4ueToM padouei
NMporpamMMmsl
BOCIIMTAHMS)
1 Beenenue B 10 10 ®opmynupoBath bubnmoreka [JOK
CTEPEOMETPUIO OCHOBHBIC Mos mikona,

18



[Ipsimble 1
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamiensHOCTB
MPSMBIX U
IJI0CKOCTEN

[TepnienauKynsspHOC
Tb pr[MI)IX )41
IJIOCKOCTEN

12

12

12

12

MOHSATHS U
ONPEACIICHNUS;
3HaTb aKCHOMBI O
B3aHMHOM
PpacIoNOKEeHUN
TOYCK, IPSIMBIX H
IJIOCKOCTEH. 3HATH
JIBE TEOPEMBEI,
JI0Ka3aTeIbLCTBO
KOTOPBIX OCHOBaHO
Ha U3y4YeHHBIX
aKkcuoMax
CTEPEOMETPHHU.
YMeTh pemarb
3a7a4u Ha
MIPUMEHEHNE
aKCHUOM
CTEPEOMETPHUH U UX
CIICJICTBHUA.

3HATh IIOHATHE
napauieIbHBIX U
CKPEITUBAIOIIHUXCS
MIPSIMBIX, B3aMHOE
pacmnonoxeHue
JIBYX TIPSIMBIX B
IIPOCTPAHCTRBE.
Cdopmuporars
HAaBBIKH 110
MIPUMEHEHUIO
M3YYE€HHBIX TEOpPEM
IIPH PEIICHUU
3a7ad.

YMeTs pemats

3aaa4d Ha
HUCITIOJIB30BAHUC
HU3YUCHHBIX TCOPEM

3HaTh onpeeneHue
MEPIEHINKYIIAPHBIX
IUIOCKOCTEH,
MIPU3HAK
HEPIEHAUKYIISIPHOC
TH JIBYX
IUIOCKOCTEN. YMETh
pemarTh 3aJadd Ha
MIPUMEHEHUE
HU3yYECHHBIX CBOMCTB
IJIOCKOCTEH

ONEKTPOHHBIN
o0pazoBaTenbHbBIN
pecypc
"Jlomanaue
3aganus. Cpegnee
ob1iee
oOpa3oBaHmHe.
I'eomerpusa”, 10 -
11 knacc, AO
HN3natenncTBO
"[IpocBemienue",
Tpenaxep
"Oo6nako 3HaHuK".
Marematuka. 10
KJ1acc

19



Vel Mexay
MPSMBIMA U
IUIOCKOCTSIMU

10

10

CdopmupoBatb
HaBBIKM  pEILEHUs
3a1a4, B KOTOPBIX
HCIIONIB3YETCS  YrOll
MEXIy IpsAMOU W
IIJIOCKOCTBIO, a
TaKkKe 3aJad  Ha
MIpUMEHEHUE
TEOpPEMBL O Tpex
MIEPIEHIUKYIIIpax.
YMeTh NpUMEHATh
HA3YYEHHBIN
TEOpPETUYECKU I
MaTepHan Ha
MPaKTHUKE. 3HaTh
MOHATHUSA
JIBYTPAHHOTO M €T0
JMHEWMHOro  yria,
YMETh pemarth
3a1a4u Ha
NPUMEHEHUE  3THUX
MTOHATHM.

MHororpanHuku

O0BEMBL
MHOTOTPaHHUKOB

11

11

3HaTh NOHATHE
MHOTOTPaHHHUKA,
MIPU3MBI U HX
3JIEMEHTOB. Y METh
pemiate 3a1a4u Ha
MIpUMEHEHUE
dhopMynbl ISt
BBIYHCIIEHUS

IO AN
ITOBEPXHOCTHU
MHOTOTPaHHUKOB

3HaTh MOHATHE
00BEMa
MHOTOTpaHHHKA.
YMeTs pemarb
3a/1aux Ha
MIPUMEHEHUE
(dhopmynbl ISt
BBIYUCIICHHS
00BéMa
MHOTOTPaHHUKOB

IToBTOpEHME:
CCUCHUA,
PacCCTOAHUA U YTJIbI

3HaTh
TEOPETUYECKUI
MaTepuai, yMeTh
ero 0000ImaTh u
CHCTEMAaTHU3UPOBa
Tb, & TAKXKE YMETh

20



pelaTh 3a7a49u 1o
TeMe «AKCHOMBI
CTEPEOMETPHH U
UX CIEJCTBHU.

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

68

68

YuebOHblil Kypc BeposiTHOCTH U CTATHCTHKA

Tema, pasnesa kypca = Kosmdects | Kosmyects | MeTtoas! n popmMbl DJIeKTPOHHBIE
0 4acoB [0 O 4acoOB IO OpraHu3aumnu (uudposbie)
o1 patGouei o0y4eHus. o0pa3oBaTeJIbHBI
Ne nporpamMe  XapakTepHCTHKA e pecypcsbl
n/ JeATeJbHOCTH
n o0y4aromuxcs (¢
y4ueToM padouei
MPOrpaMMbI
BOCIIUTAHUA)
[Ipencrasnenue N3Bnexatp bu6mmoreka [IOK
JMAHHBIX U uHpOpMALIHIO 13 Mos mKona,
1 4 4 Ta0JINI U
omnucareyibHas Tpenaxep
Jrarpamw,
CTaTUCTHUKA HCIIOJIB30BATh "OGHaKO 3HaHui".
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TaOIHUIBL U
JUarpamMMBbl JiIs
MIPEACTABIICHUS
CTaTUCTHYECKUX
JAHHBIX.
Haxoants
omnucaTeJbHbIE
XapaKTePUCTUKH
JAHHBIX.
BrinBurars,
KPUTHKOBATh
TUIOTE3BI O
XapakTepe
CIIy4aiiHOM
HM3MEHYNBOCTH U
ONPEACIISIOUX €€
(dakTopax

Crny4aiiabie
OTIBITHI U
CIly4alHbIE
COOBITHSI, OTBITHI C
PaBHOBO3MOKHBIM
U DJIEMEHTapHBIMU
HCXOJIaMH

Brigensats Ha
puMepax
CIly4aliHble
COOBITHS B
ONHMCaHHOM
CIIy4yallHOM OIIBITE.
DopMynMpoBaTh
YCIIOBUS
MIPOBEJCHMUS

CITy4aitHOT O OIIbITA.

Haxonguts
BEPOATHOCTH
COOBITHIA B OITBITAX
c
PaBHOBO3MOXXHBIM
1 CXOJIaMHU.
MopenupoBaTh
OTIBITHI C
PaBHOBO3MOXHBIM
1 DJIEMEHTAPHBIMHU
HCXO0JIaMHU B XOJI€
MPAaKTUYECKON
paboTsI

Oneparuu Haj
COOBITHSIMU,
CIIOXKEHHUE
BEPOATHOCTEM

Hcnonb3oBaTh
JHArpaMMbl
Ditnepa u
CJIOBECHOE
onucaHue
COOBITHN 1A
(hOpMyYITHPOBKHU H
HM300paKeHHS
00BbeIUHEHUS U
nepeceyueHust

Maremaruka. 10
KJacc
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6

YcnoBHas
BEPOSTHOCTb,
JIepeBO
CIIy4aitHOTO
ombITa, popmyna
MOJTHOM
BEPOSTHOCTH H
HE3aBUCHMOCTh
cOOBITHI

DneMeHTbI
KOMOMHAaTOPUKHU

Cepun
OCJIEIOBATEIbHEI
X UCOBITAaHUH

coObIThii. Pemmath
3a71a4u ¢
HCTOTb30BaHHEM
(hopmybt
CIIOKEHHUS
BEPOSTHOCTEM

Pewate 3agaun Ha
HaXO0XJICHUE
BEPOATHOCTEN
COOBITHH, B TOM
YHCJIEC YCIOBHBIX C
MTOMOIIIBIO JIEpPEBa
CIIy4al{HOr'O OIbITA.
Ornpeaensarsb
HE3aBUCUMOCTD
COOBITHH TTO
dhopmyiie u 1o
OpraHMU3alnn
CIIy4allHOrO OIbITa

Hcmons3oBaTh
MIPaBUIIO
YMHOXEHHS 151
MIePEeYUCICHUS
COOBITHII B
CITy4ailHOM OIIBITE.
ITons30BaThCA
dhopmyiioit u
TPEYTOJIBHUKOM
TTackamns ms
oTpeIeTICHUS
YpciIa COYETaHUM

Pa30OuBartn
CJIOKHBIE
AKCIIEPUMEHTHI Ha
OTJICIIbHBIC
HCITBITAHM.
OcBauBath
MMOHATHSA:
WCIIBITaHUE, CepUsl
HE3aBHUCHMBIX
HUCIIBITAaHUH.
ITpuBoguTs
MIpUMEpBI CEpUit
HE3aBHUCHMBIX
HCITBITAaHUH.
PemraTe 3amaun
Ha IOMCK
BEPOATHOCTEN
COOBITHII B

cepun
HUCIBITAHUN 1O
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Crny4aiiabie
BEJTUYHHBI U
pacnpeseneHus

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

11

34

11

MIEpBOTO

ycrmexa U B
cepusax
HCTIBITAHU I
bepuymnu.
N3yuats B x011€
MPaKTUYECKON
paboThI C
HCIIONTb30BaHUEM
3IEKTPOHHBIX
Ta0IIUIY
BEPOSITHOCTH
COOBITHI B CEpUSIX
HE3aBHCHUMBIX
HCTIBITAaHUIN

OcBauBaTh
MOHSTHS:
ciayvaiHas
BEJIMYMHA,
pacrpenencHue,
TabIuIa
pacmpeneneHus,
JrarpamMma
pacrpenencHusl.
[IpuBoauts
MpUMEPHI
pactnpeieNieHui, B
TOM YHCIIe
Te€OMETPUIECKOTO U
OMHOMUAJIBHOTO.
CpaBHUBATH
pacnpeneneHus
CITy4ailHbIX
BEJIMYUH
Haxoauts 3Ha4ueHus
CYMMBI U
MIPOU3BEICHUS
CITy4JalHBIX
BEJIMYMH.
Crpoutsb u

pacro3HaBaTh
FEOMETPUYECKOE U
OMHOMUAJIBHOE
pacrpeneneHue

34
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