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Егор Беседин


IHosicHuTEIbHAA 3aNIMCKA

B coBpemeHHOM Mupe cdeppl TpUMEHEHUS MATEeMAaTUKHU PACIIUPSIOTCSA, IMOATOMY
MaTeMaTHYeCKUEe 3HAHUS, KaK 1 MaTEMaTUYECKUH CTHIb MBIIUIEHHUS CTAHOBITCS OY€Hb Ba)KHBIMU, a
HEKOTOPBIX HAIPABJICHUSAX JEATEIBHOCTH KIIOYEBBIMH, OTKyJa BBITEKaeT HEOOXOIUMOCTH Ooee
WHTEHCUBHOTO ¥ TIIyOOKOTO MOTYYCHHSI MAaTeMaTHYeCKUX 3HAHUH, a TAK)KE PEIICHUs HECTaHIaPTHBIX
U WJICUWHBIX 3a7ad. B mporecce u3ydeHUss MaTeMaTuKN B apceHaN MPUEMOB U METOIOB MBIIIUICHUS
YellOBEeKa ECTECTBEHHBIM O0pa30oM BKIIOYAIOTCS HWHAYKIHMS W JACAYKIHs, 0000meHue u
KOHKPETH3allMs, aHAIM3 W CHUHTE3, KIaCCH(PUKAIUS M CHCTEMaTh3alus, a0CTparupoBaHUE H
AHAJIOTHSL.

OcHOBOI TOHMMaHMA 000 HAayKH SBISETCS HE MPOCTO HU3YYCHHE TEOPETHUECKOro
Marepuaia, HO U yCIIeIIHOe IPUMEHEHHE €ro Ha MPAKTHUKE, CAMOCTOSTEIbHOE IOCTPOECHUE BHIBOJIOB
U WCIOJb30BAaHUE DPA3MUYHBIX METOAOB, Ui TMONy4YeHHs pe3yabrarta. lIpakThka pelieHus 3aaad
pa3BUBAET JIOTHUECKOE MBIIUICHUE, HACTOWYMBOCTh M KPEaTUBHOCTH. B paMkax Kypca o0ydaronmcs
OyneT HEOOXOAMMO pellaTh pa3M4Hble IO CIOKHOCTH M LENM 3a7a4yd, HalpaBJCHHbIE Ha
pacupeHe Kpyro3zopa, IpaBuIbHOCTh IOCTPOEHUS BBHIBOAOB, 3aKpeIUICHUE IPOIIEHHOTO B paMKax
IIKOJIFHOW TpOrpaMMbl Marepuaia. Takoil Buj paOOThl HIKOJIBHUKOB IO3BOJIUT MM HPUMEHHUTH
3HAHUS U YMEHHMS, NPUOOPETCHHbIE HA YPOKaX, a TAKKE COBEPIIMTH CAMOCTOSTENIBHO OTKPBITHS,
JEMOHCTPHUPYIOIIEE KpPacoTy MaTeMaTHYeCKOH MBICIM M T03BOJISIONIEE MEPEXHUTh pPaToCThb
TBOPYECTBA M YOBOJILCTBUE OT MHTEIUICKTYaJIbHOW NesTeabHOCTH. CaMOCTOSTENFHO MOTYyYeHHbIC
BBIBO/IBI B XOJI€ Kypca CO3MAIOT NMPOYHBIM (D)YHIAMEHT IJs JaJbHEHIIEro riIyOOKOro H3y4eHHUs
MaTeMaTUKU U PACHIMPSIOT BOSMOXKHOCTH OOYyYaIOLIUXCS B paMKaxX peleHus 0ojiee MPOCThIX 3a1a4.
Kypc HampaBieH Ha pa3BUTHE Yy KaxJIOro peOeHKa TMOKOCTHM MBIIIJICHUS, BOOOPa)KCHHS,
CaMOCTOSITENIbHOCTH, TBOPUECKHUX CIOCOOHOCTEH, a TakXKe MOBBIIIACT MHTEpPEC K MareMaTuke U
YPOBEHb MaTeMaTu4eCcKOM MOJArOTOBKH.

Kype «IIpakTukym Mo MaTeMaTHKe» I03BOJIHUT OOyYaromUMCs yIIyOJIEHHO pPacCMOTpPETh
TEMbI HIKOJIBHON MPOTrPaMMBI, TO3BOJIUT OOYyYaIOUIMMCS Ha HAIVISIAHBIX IIPUMEpax 0CO3HATh LIHUPOTY
IIPUMEHEHUs MaTeMaTu4eCcKuxX 3HaHu|. [IIKOJIBHUKN CMOTYT CaMOCTOSTEIbHO BBIBOAUTD IIPABUIIA U
TEOopeMbl, HeOOXOAMMBIE JUI JaJIbHEHIIIEro U3y4eHUs] MAaTEMAaTHKH, YTO TIO3BOJIUT HOIYYUTH OIIBIT B
HCCIIENOBAHUAX U CO3JaTh IOJIOKUTEIIBHBIE YMOLMH, IO3BOJIAIOLINE ABUIAaThCS IO MPOrPaMMeE C
JHTY3UMa3MOM M IpOsBIIsI MHUIMATHBY B HOBBIX HCCIENOBaHMAX. B xome Kypca, HIKOJIBHUKHU
paccMOTPSAT 3a7a4u, PaCIIUPAIOIINE UX apCEHAll 3HAHUM U YMEHUM, a TAKXKE MO3BOJIAIOIINE CIEIaTh
BBIBO/IbI 00 ONTHMHU3ALMU paHEe MOJYYCHHBIX pelieHui. JlaHHbBI Kypc Takke co3mact 6aszy s
NPOEKTHOMH paldOoThl IIKOJHHUKOB B MAaTeMaTHUYECKOM BEKTOpE WM TO3BOJIUT  CO3JaTh
MeTarpeIMEeTHbIE CCIIEAOBAaHMS B SKOHOMUKE, HH(OpMATUKE U (PU3HKE, YTO MOJTOKUTEIBHO BIHUSIET
Ha BCECTOPOHHE Pa3BUTHUE U NO3BOJIUT 3aKPEIIUTh 3HAHNS HA IPAKTUKE.

[enpro kypca «lIpakTukyM 10 MareMarTuke» SBISIETCS BBEACHUE ITOCTOSHHOU
MaTeMaTU4YECKOM NPAaKTUKU ywamumcsa 10 Ki1accoB, OpUEHTHMPOBAHHON Ha 3aKpEIUICHHE 3HAHMM,
MOJTYYECHHBIX Ha YPOKaX, a TAK)KE Pa3BUTHE MOTUBALIUH, MBIIIJICHHS, TBOPYECKHX CIIOCOOHOCTEH U 32
CUET ATOT0 — JIOCTHXKEHHE OoJiee BBICOKOTO YPOBHS HX OOIIeH MareMaTH4ecKOol MOATOTOBKH.
KonnenryanpHas uiest JaHHOTO Kypca COCTOUT B TOM, YTOObI HA OCHOBE CHCTEMHO-/I€ATEIIbHOCTHOTO
MoAXo/a pa3paboTaTh MENarorn4ecKuii MHCTpyMeHTapuil (ydueOHOe coaepikaHue, TEXHOJOTHH,
METOANKH, METOANUYECKOE 00ECIIEYeHNE) HENPEPBIBHOM MMOATOTOBKH 10 MareMaTruke B 10 u nanee B
11 knacce.

MeTononoruueckoii OCHOBOM peanu3aliy IOCTABICHHOM LENU SBISIOTCA CIEAYIOLINE
MPUHLIMIIBI:

— [IpuHuun pa3BUTHA, KOTOPBIA COCTOMT B TOM, YTO INOJATOTOBKA JOJDKHA OBITH HalleJeHa



peKAC BCCro Ha CO3JaHUC YCJIOBI/II)JI AJI1 BCCCTOPOHHCTO PAa3BUTHA MBIIIJICHUA W JIMYHOCTHBIX
Ka4CCTB KaXKJ0T'0 YUCHHKA, 4 HC OT'PpaHUYINBATHCA TPCHUHI'OM B OCBOCHHUU UMW MCTOAOB MATCMAaTHKH.
CYTB 9TOT0 MNPpHUHIUIIA MOXHO KpAaTKO BBIPA3UTH TC3UCOM: «PA3BUTHUC CPCACTBAMU MATCMATHKU
KaKa0ro y4CHHKa».

— IlpuHuun «BBIpAIIMBAaHUS) COCTOMT B COBMEIICHUH, C OJHOM CTOPOHBI, BHYTPEHHEU
AKTUBHOCTH YUYEHUKA, €TI0 LICJICHAIIPABICHHBIX IIONBITOK PACKPBITh U PEaIn30BaTh CBOM IIOTCHIUA,
a ¢ Ipyroi CTOPOHBI, BHELIHEH OPraHU3alMU 3TOM aKTUBHOCTU CO CTOPOHBI YUUTEI B paMKaxX TOU
KE LICIIH.

— [IprHIHN yCIIEITHOCTH COCTOUT B AKLIEHTUPOBKE HA YCIIEITHOCTD, TO €CTh B CO3aHUHU TaKOI
Cpenpbl, TJie K OINOKE OTHOCSTCS KaK K CTYIIEHbKE POCTa, a HE TIOBOAY JJIsl OTOPYEHUS U MTOPHUIIAHUS,
r7€e IEHUTCS W TMOJJICPKUBACTCS YCIEX KaXKAOr0 YYEHHMKAa OTHOCHUTENBHO ceOs, HEe3aBUCHMO OT
HAYaJIbHOTO YPOBHS €T0 MOATOTOBKH U MaTeMAaTHYECKHUX CIIOCOOHOCTEI.

IInanupyemblie pe3ybTaThbl 0CBOCHHUS Kypca
OcBoenue yuebnoro kypca «lIpaktukym o maremaruke» B 10 kinacce odecriedrBaeT MoMoIb

B JOCTUIKCHUU CIICAYIOIIHX MPECAMCTHBIX 06pa30BaTeJIbHBIX PE3yJIbTAaTOB IO OCHOBHOMY y‘-IQGHOMy
npeaMCTy «MaremaTukay:

AureOpa ¥ Ha4YaJ1a MaTeMaTH4eCKOr0 aHAJIM3a
Yuciia 1 BLIYUCJICHUA

CBOOOIHO OmepUpOBaTh MOHATHUSAMHU: PANMOHAIBHOE YHCIIO, OCCKOHEYHAs MEePHOANYECKas
Ipo0b, MPOIICHTHI; UPPAIMOHAILHOE YHCIIO0; MHOXKECTBA PAIIMOHANBHBIX U JCHCTBUTEIBHBIX YHCEIT;
MOZYJb AEACTBUTEIBHOIO YUCIIA.

[TpuMeHATH ApoOM M MPOIEHTHI AJIS pEIIeHUs MPUKJIAAHBIX 33734 U3 Pa3IMUHBIX OTpaciieit
3HAHUH U PEAIbHOM KU3HU.

[TpuMeHATs TPUOMMKEHHBIC BBIYUCICHHS, TMpaBHJIA OKPYIJICHHs, NPUKUAKY U OICHKY
pe3yJibTaTa BBIYUCICHUN.

CBO60ILHO ONnCprUpOBaTh MOHATUCM: CTCIICHbL C NCJIbIM II0KAa3aTcIeM; HCII0JIb30BaTh
MOoAXOASAIIY O (I)OpMy 3aIIucu HeﬁCTBHTCHLHBIX qucesl il PpCHICHUSA IMPAKTHYCCKHUX 3adad U
NpCaACTAaBJICHUA JaHHBIX.

CB00OOIHO OTIEpHPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HaTYpaJbHON CTEIICHH.
CB00OOIHO OTIEPHPOBATH MOHATUEM: CTEIICHb C PALIMOHATIBHBIM ITOKA3aTEIICM.

CB0oOOIHO ONEpHpPOBATh TMOHATHAMHU: JIOTapu(M dHcIa; NECATHYHBIE M HATypajbHbBIC
JorapupMBsl.

CB0oOOIHO oOmMepUpoOBaTh MOHATHUSAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YHCIIOBOTO
apryMeHra.

OnepupoBarh NOHATUAMU: APKCUHYC, apPKKOCHHYC U apKTaHT€HC YHCIOBOI0 apryMEHTAa.

YpaBHeHHUS M HEPaABEHCTBA

CBO60ILHO ONCPpHUPOBATL NMMOHATUAMU: TOKACCTBO, YPABHCHUC, HCPABCHCTBO, PAaBHOCUJIBHBIC
YpaBHCHHA U YPABHCHUA-CIICACTBUA, paABHOCUJIbHBIC HCPABCHCTBA.

[TpuMeHATh pa3nuyHBIE METOABl PELICHUS pPALIUOHANIBHBIX M JPOOHO-pAIlOHAIBHBIX
YPaBHEHUH; IPUMEHATH METOJ NHTEPBAJIOB ISl PEILICHUS HEPABEHCTB.

CBoOOHO oOmepupoBaTh MOHATHUSMHU: MHOTOYICH OT OAHON NEpEMEHHOH; MHOTOWIEH C
HEJIBIMUA KO3 PHUIMEHTaMH, KOPHU MHOTOWICHA; IPUMEHSATH JieJIeHHEe MHOTOWIEHa Ha MHOTOWIEH C

OCTaTKOM, TeopeMy besy u teopemy Buera nis pemienus 3agaud.

CBoOonHO omepupoBaTh MOHATHUSMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MarpHIa,



OIIPENETUTEINb MATPULIBI 2 X 2 ¥ €70 T€OMETPUUECKUI CMBICIT; UCII0JIb30BaTh CBOMCTBA ONPENEIUTENSA
2 X 2 11l BBIYMCIIEHUS €T0 3HAYEHUS, IPUMEHSTH OIPENEIUTENN AJIs PEILIEHUS CUCTEMBI JTMHEHHBIX
YPAaBHEHUH; MOJAEIUPOBATh PEAIbHbIE CUTYallu! C IOMOIIBIO CUCTEMBbI JUHEHHBIX YPABHEHUH, UC-
CJIEI0BaTh IIOCTPOCHHBIE MOJEIN C IOMOIIBIO MaTpULl U ONpPEACIIUTENEH, HUHTEPIPETUPOBAThH
IIOJIyYEHHBIN pe3yJIbTaT.

Mcnonb30BaTh CBOWCTBA ICHCTBUN C KOPHAMHU I TpeoOpa3oBaHus BHIPAKCHUH.

BemmonHaTe npeoOpa3oBaHMs — YHMCIOBBIX — BBIDRXKEHUH, COAEpXKALLIUMX  CTENEHU C
palMOHAIBHBIM I1I0KA3aTEIIEM.

Hcnonb30Barh cBOCTBA JorapuMoB Ui IpeoOpa30BaHus JorapupMUUECKUX BHIPAKCHUH.

CBoOOHO  omepupoBaTh  HOHATHIMH: UPpALMOHAIIBHBIE,  IIOKAa3aTelbHBIE U
JorapupMHUECKUE YpaBHEHH; HAXOAUTh UX PELICHHUs C MIOMOIIBIO PAaBHOCHIBHBIX MIEPEXOA0B UM
OCYILECTBIISASI IPOBEPKY KOPHEH.

[IpuMeHATH  OCHOBHBIE  TpUTOHOMETpHUeckue  (opmynsl  ans  mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN.

CBoOOIHO OMEpUpPOBATh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, TPUMEHATH
HEOOXouMbIe (POPMYJIIBI JJISl PEIICHUS! OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX YPABHEHUI.

MonenupoBaTh peajbHble CUTyalllu Ha SA3bIKE aIreOpbl, COCTABIAThH BEIPAXKEHUS, yPaBHEHUS,
HEPaBEHCTBA IO YCIOBHIO 3aJ1a4H, UCCIIEA0BATh MOCTPOCHHBIE MOJETH C MCIIOIb30BaHUEM amrapara
anreopsol.

DyHKUMH U TPaPUKH

CBoOOHO oOmepUpoBaTh MOHATHAMH: (PYHKIHS, CHOCOObI 3a7aHus (YHKUUH; B3aUMHO
oOpatHble (yHKIMU, KOMIIO3ULMS (GYHKIMN; Tpaduk QyHKIMU; BBIOIHATH JIEMEHTApHbIE MPEe0d-
pazoBaHus rpadukoB QyHKIHA.

CB0OOIHO oOmepUpOBaTh MOHATUSAMH: O00JacTh ONpENENICHUS U MHOXKECTBO 3HAYEHUH
byHKUIMY, HYyTH (QYHKLINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CBoOomHO omepupoBaTh MOHATUSAMHU: YETHbIE W HEUETHBIC (DYHKIUH, NEPUOAMYECKUE
(byHKLIMHY, TPOMEXKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBbI I MUHUMYMBI (DyHKIMH, HAanOOIIbIIIEe
Y HauMEHbIlIee 3HaYCHNE (QYHKIIUH HA TIPOMEXKYTKE.

CBoOoOHO oOmepupoBaTh MHOHATHAMM: CTENeHHass (YHKIMS C HaTypajbHbIM U LEJIBIM
rokasareseM, rpaduK CTeNeHHON (DYHKIMU ¢ HaTypaJIbHBIM M IEJIBIM TOKazaTeneM; rpaduK KOpHs
n-0# CTEeTeHU KaK (PyHKIIUH 0OpaTHOW CTETIEHH C HAaTypaJbHBIM MTOKA3aTeNIeM.

OnepupoBaTh TMOHATHAMU: JIMHEHWHas, KBaJIpaTHYHAs W JApPOOHONMHEHHas (QYHKUUY;
BBITOJIHATH 3JIEMEHTApHOE UCCIIEIOBAaHNUE U MTOCTPOCHHUE X TPaPHKOB.

CB0OOIHO OmEepHpOBaTh MOHATHAMHU: TOKa3aTeslbHas M Jorapupmuueckas (YHKLIUH, UX
CBOMCTBA U Tpa(UKH; UCIIOIB30BATh UX IPa)UKU JJIS pEIICHUS YPaBHEHUIA.

CBoOOIHO oOmEepUpOBaTh MOHATHUSAMH: TPUTOHOMETPUYECKAs OKPYXKHOCTh, OIpENeIeHUE
TPUTOHOMETPUYECKUX (PYHKLUH YUCIOBOTO apTyMEHTA.

Hcnonws3oBarh Tpaduku (QyHKIUNA UIsI UCCICAOBAHUS IMPOIECCOB M 3aBUCUMOCTEH TpH
pelieHNH 33734 M3 APYTruX Y4eOHBIX NPEAMETOB M peajbHON KHU3HM; BBIpaXKaTb (GOpMyIamMH
3aBHCUMOCTHU MEXKIY BEIMUMHAMH.

Hayajga MaTeMaTH4eCcKOro aHajm3a

CBoOOIHO oOmepHpOBaTh MOHATUSAMH: apH(MeTHUecKas U TeoMeTpHUYecKas Mporpeccus,
0eCKOHEUHO YOBIBAIOIIasi FTeOMETPUUECKas TPOrPECCHSL; IMHEHHBIN 1 SKCTIOHEHIMAIBHBIN pocT, (Gop-
MyJIa CIIOKHBIX ITPOLEHTOB; UIMETh MPECTaBICHHE O KOHCTAHTE e.



Hcnonb30BaTh NpOrpeccuu IS PEIICHMs PeAJIbHBIX 3a1a4d IPUKIAIHOIO XapaKTepa.

CBOOOIHO  omepupoBaTh  MOHSATHUSMHU:  TOCIEAOBATEIBHOCTh,  CIOCOOBI  3aJaHUA
MOCJIEJIOBATEIPHOCTEH, MOHOTOHHBIE U OTPaHUYCHHBIC TOCIEAOBATEIILHOCTH; MOHUMATh OCHOBBI
3apOXKACHHS MaTEMATUISCKOTO aHAJIM3a KaK aHalln3a OECKOHEYHO MaIbIX.

CB0OOIHO OMEpUpPOBATh MOHATHAMM: HENpPEpbIBHbIC (YHKLIMHU; TOUKHM pa3pbiBa rpaduka
(byHKIMY; aCUMOTOTHI rpaduka GyHKIUH.

CBoOoOHO oOmepHpoBaTh MOHATHEM: (YHKIUS, HENpPEepbIBHAs Ha OTPE3Ke; NPUMEHATH
CBOWCTBA HENPEPHIBHBIX (DYHKIIHMIA IJIs1 peIIeHuUs 3a/1a4.

CB00OOIHO OTIEpHPOBATH MOHATUAMU: TIEpBasi U BTOpast IPOU3BOIHbIEC (DYHKIINH, KacaTelbHas
K rpaduKy QyHKUIUU.

BbIuucnare mpou3BogHbIE CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMITO3UIIMU JIBYX (DYHKLIUH;
3HATh MIPOU3BOTHBIC JTEMEHTAPHBIX (PYHKITHIA.

Hcnonb30BaTh reOMETpUUYECKUN U (PU3UYECKUI CMBICT IPOU3BOAHOM I PELIeHUs 3a/ad.
MHo:xecTBa U JIOTHKA
CB00OOIHO OTIEPHPOBATH MOHATUAMU: MHOXKECTBO, ONEPALIUH HAJl MHOXXECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar [uisi OIIMCAaHUs PeabHBIX IIPOLECCOB U
SBJICHUH, TIPH PEIICHNH 3a/1a4 U3 APYTUX YUEOHBIX IIPEIMETOB.

CBoOonmHO omepupoBaTh MOHATUSMH: OIPENEICHUE, TEOpeMa, YpaBHEHHUE-CIIEICTBUE,
CBOWCTBO MareMaTu4eckoro o0beKTa, 10Ka3areIbCTBO, PABHOCHIIbHBIC YPAaBHEHUSI M HEPABEHCTBA.

I'eomeTpus

CB0OOIHO OMEpPUPOBATH OCHOBHBIMH TOHATUSAMHU CTEPEOMETPUM MPH PEIICHUH 3a1ad U
IIPOBEICHUM MATEMAaTUYECKUX PACCYXKIACHUM.

IIpuMEHATH aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PEIICHUH I'€OMETPUYECKHUX
3a1ad.

KnaccupummpoBars B3aMHOE pPACIIONOKEHUE MPSIMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B
IIPOCTPAHCTBE; MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

CB0OOIHO OMEpUpPOBATh HOHATHSAMHM, CBA3aHHBIMH C YIIAMH B MPOCTPAHCTBE: MEXIY
IIPSAMBIMU B IIPOCTPAHCTBE; MEXKAY MPSAMOH U IUIOCKOCTHIO.

CBO60I[HO OICPHUPOBATH MMOHATHAMU, CBA3aAHHBIMU C MHOT'OT'paHHUKAMMU.

CBoOOHO pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IpuU3Ma, MNHUpaMUja,
NPSMOYTOJIBHBIN Mapasuienenumnes, Kyo).

KnaccugunmpoBars MHOTOTpaHHUKH, BEIOUpAst OCHOBAHUS [T KJIacCU(DUKAIIUH.

CBO60ILHO OINCpHUpoOBaTL TMOHATHAMH, CBA3aHHBIMA C CCUCHUCM MHOTIOTPAaHHUKOB
IIJIOCKOCTBIO.

BeimonuATe mapaniensHoe, HEHTpPaJIbHOE M OPTOrOHAJIBHOE IMPOEKTHpOBaHWE (GUTYp HA
TUIOCKOCTB; BBIMTOJHATH N300paskeHUs (GUTyp Ha IMIIOCKOCTH.

CTpouTh ce4YeHUS MHOTOTPAHHUKOB DPA3JIMYHBIMM METONAMH, BBINONHATH (BBIHOCHBIC)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

BbluMcnaTe  IulomiaaM  MOBEPXHOCTEW  MHOTOTPaHHMKOB  (TpuU3Ma,  IIUPaMMJIa),
reOMETPHUYECKUX TEJI C MPUMEHEHUEM (popMyt.

CB00OOIHO OTNEpUPOBaTh MOHATHIMU: CHMMETpPHUS B IPOCTPAHCTBE; LIEHTP, OCh U TUNIOCKOCTh
CUMMETPHHU; EHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPHI.

CBO60I[HO OIICpHUPOBATL MOHATUAMHU, COOTBCTCTBYIOIIMMH BCKTOpAM MW KOOpJAUWHATAM B



MPOCTPAHCTBE.
BpInonHATE AENCTBUS HAJl BEKTOPAMMU.

Pemats 3aJa4u Ha J0Ka3aTCJIbCTBO MATCMATHUYCCKHX OTHOILICHUU H HaXoXJICHUC
rCOMCTPUYCCKUX BCIIMYUH, NPUMCHAA U3BCCTHBIC MCTOMAbI IIPpU PCHICHUHW MATCMATUYCCKUX 3aJaqd
MOBBIIICHHOT'O XU BBICOKOTO YPOBHSA CJIOKHOCTH.

IIpuMeHATH npoCTEHIINEe NPOrpaMMHBIE CPEICTBA M IEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1ad.

W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYECKUX (PUTypax, MPEeACTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

[IpuMeHsATh MOMYyYEHHBIE 3HAHMS HA MPAKTUKE: CPABHUBATh M AHAJIM3UPOBATH PEAJIbHBIC
CUTyallud, IPUMEHATh HW3YUYCHHBIC IIOHATUS B IPOLECCE IIOMCKA PELICHUS MaTeMaTU4eCKU
c(hOopMyTHUpPOBAaHHOW MPOOJIEMBI, MOJCIUPOBATH pPEANbHBIE CUTyalldd Ha SI3bIKE TCOMETPHH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJEIHM C HCIOJIb30BAHUEM T€OMETPUYECKHX IOHITUH U TEOPEM,
ammapara anreOpbl; pemiarh MPaKTHYEeCKUE 3a/1a4M, CBS3aHHBIC C HAXOXKICHHEM TeOMETPHUYECKHX
BEJIMYMH.

Wmets mpencraBieHus 00 OCHOBHBIX 3Talax pPa3BUTUS TEOMETPUH KaK COCTABHOW 4acTH
¢byHaaMeHTa pa3BUTHUS TEXHOJIOTHIA.

BeposiTHOCTB U CTATHCTHKA

CBobOonHO omnepupoBaTh MOHATHAMU: rpad, MIOCKUW rpad, cBA3HBIA Trpad, myTh B rpade,
e, ITUKII, IEPEBO, CTENICHb BEPIIUHBI, IEPEBO CIYYAHHOTO HKCIIEPHUMEHTA.

CB0OOOHO OTIEPUPOBATH MOHATUSMU: CIIyIalHBIN SKCIIEPUMEHT (OTIBIT), CIIy4aifHOE COOBITHE,
AIIEMEHTapHOE ClydailHOe COOBITHE (IJIEMEHTAPHBIN UCXOA) CIIy9allHOTO OIBITAa; HAXOAUTH BEPOSIT-
HOCTH COOBITHI B OMIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Haxomute u ¢opmynupoBarh COOBITHS: NepeceueHue, OObEAMHEHUE ITaHHBIX COOBITHH,
COOBITHE, TPOTUBOIIONIOKHOE TAHHOMY; HCIIONB30BaTh TUarpaMMbl Diiiepa, KOOPAUHATHYIO MIPSIMYIO
JUISL peIICHUs 3a/1a4; MOJIb30BaThesl (POPMYIION CIOKEHUS BEPOSTHOCTEH Uil BEPOATHOCTEH NIBYX U
TPEX CIyyailHbIX COOBITHI.

OnepupoBarh MOHATUSIMU: YCIIOBHAS BEPOATHOCTh, yMHOKEHUE BEPOATHOCTEN, HE3aBUCUMBIE
COOBITHSL, IEPEBO CITyYaHHOTO IKCTIEPUMEHTA; HAXOAUTh BEPOSITHOCTH COOBITHIA C TOMOIIBIO TPaBHIIa
YMHOXEHHS, JepeBa CIy4YailHOTO ONbITa, MCIIOIb30BaTh (POPMYITY IOJIHOW BEPOSTHOCTH, POPMYITY
baiieca npu pemeHnn 3aa4; onpeaensiTh He3aBUCUMOCTb COOBITHI 10 (OpMyJIe U MO0 OpraHU3aluu
CIIy4alHOT'O 3KCIICPUMEHTA.

[TpuMeHATH H3y4eHHBIE KOMOMHATOPHBIE OPMYJIBI IS IEPEUUCICHHUS IEMEHTOB MHOXKECTB,
AIIEMEHTAPHBIX COOBITUI CIy4aifHOTO OIBITA, PELICHHUS 33134 [0 TEOPHH BEPOSTHOCTEH.

CBoOOHO ornepupoBaTh MOHATUAMH: OMHAPHBIN CIIy4alHBIH ONBIT (MCHBITAHHUE), yCIIEX U
HeyJa4ya, He3aBUCHMbIE UCTIBITAHUSA, CEPHs UCIIBITAHHI; HAXOAUTh BEPOSTHOCTH COOBITHI: B CepUU
HCIIBITAaHUH J10 IIEPBOTO YCIIEXa; B CEPUU UCIIBITAHUN bepHyIuIn; B ONbITE, CBI3aHHOM CO CIIy4YalHbIM
BBIOOPOM M3 KOHEYHON COBOKYITHOCTH.

CB00OOIHO OTIEpPHPOBATH MOHATUAMU: ClydailHas BEIMYMHA, PACHpeAeTICHUE BEPOSTHOCTEH,
JrarpaMma pacrpeesneHus, OuHapHas ciaydaiiHasi BeIMUMHA, TeOMETpUIecKoe, OMHOMUAIBHOE pac-
IIpeeIeHne

Conep:xanune npeamera

Yuciia 1 BLIYUCJICHUA

Panmonaneueie uyucia. OOBIKHOBEHHBIC W JICCSITHYHBIC IPOOH, MPOLEHTHI, OCCKOHEUHBIC



nepuoanueckue poou. [Ipumenenue apoOeil U MPOLEHTOB U PEUICHUs MPUKIATHBIX 3a71a4d U3
Pa3JIMYHBIX OTpAcied 3HAHUM U PeabHOMN KU3HU.

JelicTBuTeNnbHbIE 4yuCia. PanuoHanbHBIE W HppalMoHATIbHBIE YHcTa. ApUpMETHICCKUE
omepauuMd C JACUCTBUTEIBHBIMU YHCIAaMU. Monaynb JEHCTBUTEIBHOIO YHCIA M €ro CBOMCTBA.
[TpubnmxEHHBIC BRIYUCIICHUS, IPABUIIA OKPYIJICHHS, IPUKUIKA H OI[CHKA Pe3yJbTaTa BHIYUCICHUH.

Crenenb ¢ 1enbM nokazareneM. bunom Herotona. Mcmonb3oBanue momxonsimieil hopMel
3alMCU JEUCTBUTEIBHBIX YUCE JUISl PEIICHUS MPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS TaHHBIX.

Apudmernuecknii KOpeHb HaTypaIbHOM CTETIEHU U €r0 CBOICTRA.

Crenenb C palMOHAJIBHBIM TIOKa3aTeleM U €€ CBOMCTBA; CTENEHb C JEHCTBUTEIbHBIM
OKa3aTeeM.

Jlorapudm uncna. Coiictsa norapudma. JlecaTuunble 1 HaTypaJbHbBIE JOTrapu(pMBI.

CuHyC, KOCHMHYC, TQHI'€HC, KOTAHI'€HC YHMCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC H
apKTaHI€HC YUCJIOBOTO apryMeHTa.

YpaBHeHHUS M HEPaBEHCTBA
ToxnmecTBa W TOXKAECTBEHHBIE IpPeoOpa3oBaHUSA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIC ypaBHEHUS U ypaBHEHUA-CIIEACTBY. HepaBeHCTBO, pelleHuEe HEPABEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS LENbIX M APOOHO-PAMOHATIBHBIX YPAaBHEHUI W HEPABEHCTB.
MHorouseHsl 0T OJHOM IepeMEeHHOM. JleneHre MHOTO4JIeHa Ha MHOTOYWIEH ¢ OcTarkoM. Teopema
besy. MHorouseHsl ¢ 1iensiMu Kodddunrentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUMN, COACPIKAIIUX CTEIIEHU U KOPHHU.

Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHHS HPPALlMOHATBHBIX YPaBHEHUH.

[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHUS TOKA3aTeNIbHBIX YPAaBHEHUM.

[TpeoOpa3oBanue BbIpaKEHUH, COEPKALINX JIOTAPU(PMBI.

Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIE METOIbI PEIICHUS JIOTAPUPMUIESCKUX YPABHEHUH.

OcHoBHBIE TpurOHOMETpHUeckne ¢Gopmynbl. [IpeoOpa3zoBaHHe TPUTOHOMETPUUECKUX
BBIpa)KEHHUI. Perenne TpuroHoOMeTpU4eCKUX YPaBHEHUM.

Pemenue cucreM JMHEHHBIX YpaBHEHHMH. Marpuna CHUCTEMBI JIMHEMHBIX YPaBHEHUU.
Omnpenenurens MaTpULbL 2 X 2, €ro FeOMETPUUYECKUN CMBICIT U CBOMCTBA; BBIUMCIIEHUE €70 3HAYCHHUS,
IIPUMEHEHHUE ONPENEIIUTEN Ul PELICHUS. CUCTEMBI JIMHEHHBIX YpaBHEHMM. Pelenue npukinaaHbix
3a7a4 C IIOMOIIBIO CUCTEMBI JIMHEHMHBIX ypaBHeHUHM. lccienoBaHue NOCTPOEHHOM MOJEIU C
IIOMOILBIO MaTPHUILl U OIIPEIEIUTEIICH.

IlocTpoeHne MareMarTM4eCKUX MOJENIEH pealbHOM CUTyallMd C IIOMOIIbI0 YpPAaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHeHUI M HEPABEHCTB K PELICHUIO0 MaTeMaTHYeCKUX 33134 U 33134 U3
pa3NUYHBIX 00JIACTEH HAYKH U PEaTbHOMN JKU3HU.

DyHKUMH U TPaPUKH

Oyukiys, crnocodbl 3amaHus QyHKuH. B3aumao oOparHble ¢yHkumu. Kommosuius
¢ynkuuii. ['paduk pyHkunu. DnemMeHTapHble mpeodpa3zoBanus rpapuKoB QyHKITHA.

OO6nacte ompeneneHuss 1 MHOXKECTBO 3HaueHM (ynkimu. Hymn ¢ynkuuu. I[IpomexyTku
3HAKOMOCTOsIHCTBA. UE€THble M Heu€THble ¢yHKuuu. llepumoamyeckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (YHKUUH. MaKCUMyMbl M MHHUMYMbI QyHKUuU. HaunGonbpliee M HauMeHbIIee
3HaueHMs! (PyHKIIMU Ha IPOMEKYTKE.

Jlunelinasi, KBaJpaTu4yHasi U JPOOHO-TUHEHHAs (QyHKIMU. DIeMEHTapHOE UCCIEIOBaHUE U
MOCTPOEHUE UX TPA(PUKOB.

Crenennas (yHKUIMS C HaTypaJbHbIM M LEJbIM Toka3zareneM. EE cBoiicTBa u rpaduk.



CpoiictBa M rpaduk KOpHS #-OM CTENEHH Kak (YHKIMH OOpaTHOM CTEMEHHW C HaTypalbHBIM
MIOKa3aTelieM.

[ToxazarenbHas u norapudgmuyeckas (QpyHKIMH, UX CcBOicTBa M rpaduku. Mcnonap3zoBaHue
rpaduKoB GYHKUUH IS peIliCHHs] ypaBHEHHH.

Tpuronomerpuyeckasi OKpPY)KHOCTb,  OIpEICIIEHHE TPUTOHOMETPUYECKUX  (YHKUUH
YHUCJIOBOIO apryMEHTA.

@DyHKIIMOHANbHBIE 3aBUCUMOCTH B peajbHBIX Ipoleccax U sBieHusX. [paduku peanbHbIX
3aBUCUMOCTEM.

Hayajga MmaTeMaTH4eCcKOro aHajm3a

ITocienoBaTeILHOCTH, CIIOCOOBI 3aJaHHMs IOCJEIOBaTEILHOCTEH. MeTon MareMaTuyecKou
MHAYKIMUA. MOHOTOHHBIE W OrpPaHUYEHHBIE IOCJIEN0BATENBHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTeMaTHIEeCKOI0 aHaaM3a Kak aHajln3a O€CKOHEYHO MAaJIbIX.

Apudmernueckass W TeoMeTpuyeckas  mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas mporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH TeOMETPUYECKONW MPOrPECCHH.
JIMHENHBIN U SKCIIOHEHIHAIBHBIN pocT. Yucno e. @opmyra CIOKHBIX NMPOLEHTOB. Mcnonbs3oBanue
IIPOrPECCUN JUIsl PELICHUS PEaIbHBIX 3a]1a4 IIPUKIIAJHOTO XapaKrepa.

HenpepbiBHble QyHKIMM U UX cBoMcTBA. TOUKM pa3pbiBa. ACUMITOTH IpaduKoB (HyHKIIMH.
CpoiicTBa (PyHKIMI HENpEephIBHBIX Ha OTpe3ke. MeToJ HMHTEepBAIOB JUIsl PELICHHUS HEpPaBEHCTB.
[TpuMeHeHne CBOMCTB HEMIPEPBHIBHBIX (DYHKIUH I peLIeHus 3a1ad.

[TepBast u BTOpas npousBonHbe (GyHKUMU. Onpenenenue, reoMeTpudeckuii U pusnyeckuit
CMBICJI IPOU3BOAHOM. YpaBHEHHUE KacaTeNbHON K TpaguKy (PyHKIUH.

[TpousBoaHbie neMeHTapHBIX (QyHKIMA. [Ipon3BoaHAsS CyMMBI, TPOU3BEACHUS, YACTHOTO U
KOMIO3ULNU (PYHKITUH.

MHo:kecTBa M JJOTHKA

MHoXxecTBO, onepanuu HaJl MHO)KECTBAMH U UX CBoOicTBa. Jlnarpammsl Jinepa — Benna.
IIpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO amnmnapara i OIMCAaHUs PEAbHBIX IIPOLECCOB U
SBJICHUH, IIPH PEIIECHNH 33/1a4 U3 APYTUX YUEeOHBIX IIPEMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTEeMAaTUIECKOTO O0bEKTa, CIEICTBUE, TOKA3aTeIbCTBO,
PaBHOCUJIbHBIE YPABHEHHSI.

IIpsiMble ¥ IIOCKOCTH B IIPOCTPAHCTBE
OcHOBHBIE TOHATHUS CTepeoMeTpur. Touka, mpsiMasi, INIOCKOCTh, MpocTpaHcTBO. [loHsTHE 00
AKCHOMAaTHYECKOM IIOCTPOCHUM CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUH U CIIEIACTBUS U3 HUX.

B3auMHoe pacronokeHue MpsIMBIX B MPOCTPAHCTBE: MEPECEKAIONIUECs, MapajUlebHbIe U
CKpelurBaonuecs: npsmele. [Ipu3Haku CKpemuBaromuxcs npsaMbix. [lapannensHocTh MpsIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapalljieNbHbIe MpPsSMble B MPOCTPAHCTBE; MapajjIeIbHOCTh TPEX
NPSMBIX; MapaJUIeTbHOCTh NMPSAMON U TIOCKOCTH. [lapamienbHoe U IEHTpalbHOE MPOESKTUPOBAHHE,
n3zo0paxxkenne Guryp. OCHOBHBIE CBOMCTBA MapajlIeIbHOTO MPOEKTHpOoBaHus. M300paxenue ¢puryp
B NapajUICIbHOM MPOEKIUH. YINIbI ¢ COHANPABICHHBIMU CTOPOHAMH; YTOJ MEXIY NpPSIMBIMH B
npocTpancTBe. [lapamieabHOCTh IOCKOCTEH: mapaieNibHble MII0CKOCTH; CBOMCTBA MapasuIeIbHbBIX
iockocteil. [Ipocreiimume npocTpancTBeHHBIE (GUTYPBI HA TUIOCKOCTH: TETPadp, Mapajuleenunes;
MOCTPOCHUE CEYEHUN.

[lepneHqUKyIAPHOCTD NPSMON U IVIOCKOCTH: NMEPIEHAUKYIISPHBIE IIPSIMBIE B IIPOCTPAHCTBE,
IIPSIMBIE NTapajuIeIIbHbIE U NEPICHAUKYIISPHBIC K IUIOCKOCTH, IPU3HAK NEPICHAUKYIISIPHOCTH IIPIMOM
U INIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHANKYIAPHON MIIOCKOCTU. OPTOroHaIbHOE MPOEKTUPOBAHUE.



[lepnieHuKyIIsIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKM O INIOCKOCTH, PACCTOSIHUE OT IPSIMOU 10
IUIOCKOCTH, TPOEKIHS (QUIypsl HA IUIOCKOCTh. llepneHauKymsIpHOCTh IUIOCKOCTEH: NpU3HAK
NEPIEHIUKYIIIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX MEepIeHIUKYIISpaXx.

VIl B IPOCTPAHCTBE: YIOd MEXKAY IPSIMOM U IUIOCKOCTBIO; JABYI'PAHHBIN YTOJI, JIMHEHHBINA
yrojl JABYIpaHHOro yria. TpéXrpaHHelii M MHOrorpaHHele ymibl. CBOHCTBa IUIOCKMX YIVIOB
MHOrorpaHHoro yria. CBOICTBa IUIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopemsl
KOCHUHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKHU

Bubl MHOTOrpaHHUKOB; pa3BEPTKAa MHOTOTpaHHUKA. [Ipu3ma: n-yroiapHas nmpusMa; npsaMas u
HaKJIOHHAsi IPU3MbI; OOKOBasi M MOJHAs MOBEPXHOCTh NMpU3MbL. [lapamienenumnen, npsMOyTroibHbINR
napajulesienunes U ero cpoicrBa. Kparuaiimme myTd Ha NOBEPXHOCTM MHOrOrpaHHHKa. Teopema
Oitnepa. [IpoctpancTBennas Teopema Iludaropa. [Tupamuna: n-yroiapHas nupaMuia; MpaBUiIbHAS U
yceu€HHasi nupamusl. CBoiicTBa pébep U OOKOBBIX I'paHEll MpaBUIbHON mupamMusl. [IpaBuiibHbIC
MHOTOI'DAaHHMKU: IIpaBUJIbHAs IpHU3Ma U IIpaBUJIbHAs IHMPAMUJA; IPAaBUIIbHAs TPEYTOJIbHAS
MUpaMy/Ia U IPaBUIIbHBIN TeTpadap; KyO. [IpencraBnenue o mpaBMIIbHBIX MHOTOIPAaHHUKAX: OKTAIP,
JOAEKA3AP U UKOCAIP.

Bbrunciienue »MeMEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yriasl. [lnomans GokoBoit
MOBEPXHOCTH M MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOLIAb OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU TPpsAMOM mpu3Mbl. [lnmomians OGOKOBOHM MOBEPXHOCTH M IMOBEPXHOCTH IPaBHIBHOU
IApaMUJIbl, TEOpEMa O IUIOIAAU YCECUEHHON TUPAMUIBI.

CuMMeTpusi B IIPOCTPAHCTBE. OJIEMEHTHl CHMMETPHM IIPABWIBHBIX MHOTOI'DAaHHUKOB.
CuMMeTpuss B IIPaBWIBHOM MHOIOTPaHHMKE: CHUMMETPHsI Mapajulesienunena, CHUMMETpUs
MIPaBUJIBHBIX NIPU3M, CHMMETPHS IPABUIIBHON NTUPaAMUJIBIL.

BekTops! M KOOPAMHATEI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE; HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOIO BEKTOPA; BEKTOPbI
KOJJIMHEApHbIC, COHANPABICHHBIE W IIPOTUBOIIOJIOXKHO HAIIPaBICHHBIE BEKTOpbl. PaBEeHCTBO
BEKTOPOB. [[eliCTBY ¢ BEKTOPAMU: CJIOKEHHUE U BBIYUTAHUE BEKTOPOB; CyMMa HECKOJIBKMX BEKTOPOB;
YMHO)KEHUE BeKTopa Ha uucio. CBoicTBa clI0kKeHHUs BEKTOpoB. CBOMCTBA YMHOXEHMsI BEKTOpa Ha
yucno. [loHaTne xoMmiiaHapHble BEKTOpbI. [Ipu3Hak KOMIUTaHApHOCTH TPEX BEKTOpOB. IIpaBmiio
napalenenumnena. Teopema O pasnoXKeHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpsmoyronpHas cucreMa KoopAMHAT B mpocTpaHcTBe. Koopaunatel BekTtopa. CBsA3b MEXIY
KOOpJIMHATaMH BEKTOpa U KOOPIAMHATaMH TOYEK. YTOJI MeXy BeKTopaMu. CKaJsipHOE IPOU3BEACHHE
BEKTOPOB.

BeposiTHOCTB U CTATHCTHKA

I'pad, cBsasublil rpad, mytu B rpade: nukiasl U nenu. CreneHb (BaJIEHTHOCTh) BEPIIUHBI.
I'padsr Ha mmockocTH. JlepeBbsl.

CrnyyaiiHble SKCIIEPUMEHTHI (OMBITHI) M CIIydailHbIe COOBITHA. DIEMEHTapHbIE COOBITHS
(ucxompl). BeposTHOCTH ciydallHOTO COOBITHS. BIM30CTH YacTOTBI U BEPOATHOCTH COOBITHIA.
Ciy4aiiHbIe OTIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Omneparuu Hajx COOBITHSMHU: TepeceueHHe, OObeAWHEHHE, MPOTUBOIOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia CI0KEHUS BEPOSATHOCTEN.

VYcnoBHAsE BEPOATHOCTh. YMHOXKEHUE BEPOSATHOCTER. J[epeBO CIlydalHOrO AKCIEPUMEHTA.
®opmyna nonaHo# BeposTHOcTU. Dopmyna baiieca. HezaBucumbie cOOBITHS.

buHapHbIll ciydaiiHbIN ONBIT (MCHBITaHUE), yCIeX M Heyjnada. HeszaBucuMble HCIIBITaHMS.
Cepus HeE3aBHCHMBIX HUCHBITAaHMNA [0 mepBoro ycmexa. IlepectaHoBku u Qaxropuan. Ywucio



coueranuii. Tpeyronpuuk [lackans. ®opmyna 6mHoma HeroToHa.

Cepust He3aBUCHUMBIX ucnblTaHui  bepHymmm. CoydaiiHelii  BbIOOp M3  KOHEYHOM
COBOKYITHOCTH.

Cnyualinas BenuuuHa. Pacnpenenenue BeposiTHOcTed. JlmarpamMma pacrpeneieHusl.
Onepauun Hajg ciaydyallHBIMH — BeIWYMHAMM. buHapHas ciydaiiHas BenuduHa. [Ipumepst

pacripeielieHuil, B TOM YUCIIe TEOMETPUIEeCcKOe U OMHOMHUAIBHOE.

TemaTuueckoe IVIAaHUPOBAHME MpPeaAMETA

10 xiacc (68 1)
K
Ne | HaumeHoBaHMe pa3jiesia / TeMbl OJ;T:ZCTBO Ccbliaka na 0P
1 Yucaa 1 BLIYACTICHUA 8 . htty ://SChOf)l- .
collection.edu.ru/collection/matematika/
http://school-
2
YPaBHEHMUI i HEPABeHCTEA 8 collection.edu.ru/collection/matematika/
http://school-
()]
3 YHKIUIH U rpagii 8 collection.edu.ru/collection/matematika/
4 Hauajia MaTeMaTH4€eCKOro 8 http://school-
aHAJIN3a collection.edu.ru/collection/matematika/
5 MHo:KecTBA U JJOTHKA 4 . by ://SChO.Ol- .
collection.edu.ru/collection/matematika/
6 IIpsiMble U MJIOCKOCTH B 1 http://school-
NMPOCTPAaHCTBE collection.edu.ru/collection/matematika/
http://school-
M
7 HOTOTpaHicH 8 collection.edu.ru/collection/matematika/
3 BekTopbl M KOOPAUHATHI B 4 http://school-
NMPOCTPAaHCTBE collection.edu.ru/collection/matematika/
http://school-
9 BeposiTHOCTB M CTAaTHCTHKA 8 . _IM .
collection.edu.ru/collection/matematika/
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Y4eOHO-MeTOANUECKOE 00ecTieueHne 00Pa30BaTeILHOIO Npoiecca
Oo0s3aTeIbHBIC MATEPHAJIBI VI YYCHUKA

1. Maremaruka: anreOpa 1 Hauaja aHajiu3a, reomeTpusi. Anreopa u Hadana aHanu3a. 10 kiacc.
VYueOHuK 17151 00111e00pa3oBaTeIbHbIX OpraHn3anuil (0a30BbId U yrTyOineHHbINH ypoBHH). B 2 u./ [A.
I'. Mopakosuu u z1p.]; nox penakuueit A. I Mopakosuua. - - M.: MHeMo3uHa.

2. Maremaruka: anreOpa v Hauasia aHanusa, reometpust. [eomerpus. 10 - 11 xnaccel: yaeOHUK
s 001e00pa3oBaTeIbHBIX OpraHu3aluii: 6a3oBblii n yrryonennslid yposuu. / [JI. C. AranacsH u
ap.]. - M.: IIpocsenenue.

Indpossie o0pazoBaTenbHbIe pecypebl ceTn UHTepHET
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1.Mudpopmannonnas cucrema "EnuHoe OKHO gocTtyma K oOpa3oBaTelbHBIM pecypcam' -
http://window.edu.ru;

2. Enunas xomiekius 1udpoBBIX  00pa3oBaTENBHBIX — pecypcoB  -http://school-
collection.edu.ru;

3. ®enepanbHblii HEHTP UH(DOPMAIIMOHHO-00pa3oBaTEeIbHBIX pecypcos -http://fcior.edu.ru.

4. ONEeKTPOHHBIN apXuB Hay4HO — HOIYJIIPHBIX JKypHAJIOB
http://library.controlchaostech.com/bel/

5. Coucok CaI>'ITOB, PCKOMCHAOBAHHBIX  UIA  HUCIIOJIb30BAHUA OGy‘-IaIOH_II/IMI/ICSI u
npenoaaBaTeJIsIMU AJid JOCTYIIa K BBICOKOKAQUCCTBCHHBIM 20P

http://www.mon.gov.ru/ - MuauctepcTBo o0Opa3oBanus u Hayku Poccuiickoit @enepanuu
http://www.uznai-prezidenta.ru/ - [lerckuii caiit Ilpesnnenra Poccuiickoit deneparyn
http://www.eidos.ru/olymp/ - Bcepoccuiickue qUCTaHIIMOHHBIE 3BPUCTUYECKHE OTUMITHA BT
http://www.en.edu.ru - EctecTBeHHOHaY4YHBII 00pa30BaTeIbHbIN MOpTA

http://ege.edu.ru- Ilopran uHPOPMALMOHHOW TOAAEPKKH EMMHOrO rocynapcTBEHHOTO
IK3aMeHa

http://www.school.edu.ru - Poccuiickuii 061eo0pa3oBaTenbHbIN MOpTaT
http://vschool.km.ru - Bupryansnas mixona Kupunna u Medoaus
www.school-collection.ru - Enqunas komnexius nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
http://www.edu.ru - @enepanbblit mopran «Poccuiickoe o6pazoBaHue»

http://school-collection.edu.ru/collection/matematika/ — MaTepuanbl MO MaTeMaTHKE B
Enunoii komekuu mugpoBbeIX 00pa3oBaTeIbHBIX PECypCOB

http://www.maht-on-line.com — 3aHumaTenbHas MaTeMaTHKa — IIKOJIbHUKAM (OJUMITHA/IBI,
UTPBI, KOHKYPCBHI TI0O MaTEMaTHKE)

http://www.mathkang.ru — MexayHapoIHbIif MaTeMaTHYECKUI KOHKYpC «KeHrypy»

http://http://ege2011.mioo.ru — MOCKOBCKUH MHCTUTYT OTKPBITOTO OOpa30BaHUs, CUCTEMa
Cratl'pan



