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PaGouvast mporpamma coctaBieHa Ha OCHOBAHHH:

denepanbHBIN 3aK0H «00 oOpazoBanuu B Poccuiickoit denepammmy No273-D3 ot 29.12.2012 ¢ U3MEHEHUSIMU, B TOM UHCIIC
®3 Ne371 — @3 ot 24.09.2022.

IIpukasser Munucrepersa npocsemnienns Poccurickon denepanyu:

OO0 ytBepxkaeHuu (heneparbHOro rocy1apCTBEHHOT0 00pa30BaTebHOrO CTaHAapTa HAYaJIbHOTO O0IIEero 00pa3oBaHus: OT
31.05.2021 No286 (B neiicTBYIOIIEH pelaKIIIH)

OO0 yTBepxkaeHuu (heneparbHOro rocy1apCTBEHHOI0 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 00111ero oOpazoBaHus: ot 31
Mas 2021 r. Ne 287 (B nelcTBYIOIIEH pEIaKIIIM)

OO0 ytBepxxaeHuu denepaabHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPT CPEHEro 001Iero oopazoBanus: oT 17
Mas 2012 r. Ne 413 (B aeiicTByIOIIEH peaKilim);

O06 ytBepxkaeHuu (enepanbHON 00pa3zoBaTEILHON MPOTPAMMbl HaUaJIbHOTO 001Iero oopa3zoBanus: oT 18.05.2023 Ne 370
(meiicTByIOIIAS PEAKIIHS)

OO0 ytBepxkaeHuu (enepanbHOl 00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 0011ero oopa3zoBanust: oT 18.05.2023 Ne 371
(meiicTByIOIIAS PEAKIIHS)

OO0 ytBepxaeHun (enepanbHON 00pa3zoBaTEIbLHON MPOTPAMMBbI CpeIHETo 0011ero oopazoBanus: oT 18.05.2023 Ne 372
(meicTByIOIIAS peaKIs)

O BHeceHUU U3MEHEHHI B HEKOTOPBIE MpHKa3bl MUHUCTEPCTBA MpocBelieHus: Poccuiickoit deaepaiuu, Kacaromuecs
(dhenepanbHbIX 00pa30BaTEIBHBIX MPOrPAMM Ha4aIbHOTO 00IIIET0, OCHOBHOTO 00I1IeT0, CpeIHEr0 00111ero 00pa3oBaHus: OT
09.10.2024 Ne 704



[Tonoxenue o paboueil mporpamme yueOHOTO IpeaMeTa, yaeOHOro Kypca (B TOM 4Hcie Kypca BHEYPOUHOH IS TEIbHOCTH)
MOY CHI Ne83 IlenTpanibHoro paitona Boarorpama»



HOACHUTEJBHASA 3AIINCKA

Anrebpa SBISICTCS OJHUM U3 OTIOPHBIX KypPCOB OCHOBHOTO OOIIET0 00pa3oBaHMs: OHA OOSCIICUNBACT U3yUEHUE JPYTHX
JUCIMIUIAH, KaK €CTECTBEHHO-HAyYHOro, TaK M TYMaHUTAPHOTO ILIMKIJIOB, €€ OCBOCHHME HEOOXOIUMO ISl MPOJIOJKEHUS
oOpa3oBaHMs U B IOBCETHEBHOM KHU3HU. Pa3BuTHE y 00yUaronmxcs HayYHbIX MPEACTABICHUIN O MPOUCXOXKICHUH U CYITHOCTH
anredpanveckux abCTpaKIHii, crroco0e OTpaKEHUsT MaTeMaTHYeCKON HAayKOH SBICHUI U MPOIIECCOB B MPUPOC U OOIIECTBE,
pPOJIM MaTeMaTHYECKOI'0 MOJEIUPOBAHMS B HAYYHOM IMO3HAHWU M B MPAKTUKE CHOCOOCTBYET (POPMHPOBAHHIO HAYYHOTO
MHUPOBO33PEHUSI U KAYECTB MBILUICHUS, HEOOXOIUMBIX AJI aJalTallud B COBPEMEHHOM Iu(poBoM oOuiectBe. M3yueHue
anreOpsl 0OecTeunBaeT pa3BUTHE YMEHHS HAOIIOAaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH
MBIIJICHHSI, CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHUS M BBIBOJBI, (DOPMYIHPOBATH YTBEPXKICHUS.
OcBoeHue Kypca anredpbl 00eceurnBaeT pa3BUTHE JJOTUYECKOTO MBIIUIEHUS 00YYarOIIUXCsl: OHU UCHOJb3YIOT A€1yKTUBHBIE
U HHIYyKTUBHBIE pacCyXJIeHus, 00O0OIIeHHEe M KOHKpeTu3aluio, abcTparupoBaHue MU aHajoruto. OOydeHue anredpe
IpeJnoiaraeT 3HaYUTeNIbHBIM 00BEM CaMOCTOSITETFHOU ACSITENFHOCTA 00YUYaOIIUXCS, TTIOITOMY CaMOCTOSITENTEHOE PEIICHUE
3a]1a4 SIBIIACTCS peau3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00yICHHUS.

B ctpykType nmporpamMmsl yueOHOTo Kypca «Aaredpa» uisi OCHOBHOTO 001Iero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT
COJIEpKaTENbHO-METOANYECKHE JHUHUK: «YHcna W BBIYUCIEHUS», «AlreOpanueckue BbIpAXKEHUs», «YpaBHEHUS W
HepaBeHCTBa», « DyHkuumn». Kaxxnas U3 3TuX colepkaTeibHO-METOUUYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET
M3YYEeHHS Kypca, B3aUMOJEHCTBYS C APYTUMHU €T0 JUHUAMH. B Xo/e n3ydeHust yueOHOro Kypca 00yJaromuMes TPUX0TUTCS
JIOTUYECKH PacCyXJ1aTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B MporpaMMmy ydeOHOTO Kypca
«AnreOpa» BKJIIOYEHbl HEKOTOpPBIE OCHOBBI JIOTMKH, IPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3/ieiaX MaTeMaTH4ecKOro
oOpa3oBaHMsI M CIOCOOCTBYIOIIME OBJAJACHUIO OOYYalOIIMMHUCS OCHOB YHHUBEPCAJBHOTO MAaTEeMaTHUECKOIO sI3bIKa.
ConeprkaTenbHON B CTPYKTYPHON 0OCOOEHHOCTHIO yUeOHOTO Kypca « AnreOpay sIBISICTCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanne THHUH «YUClIa U BBIYUCICHUS» CITY>KUT OCHOBOM I JAIBHEHIIIETO U3YUSHHS] MATEeMaTUKH, CIIOCOOCTBYET
pa3BUTHIO y OOYYaIOMIMXCSl JIOTHYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHS TOJB30BAThCS QITOPUTMAMH, a TaKKe
MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX AJI MOBCEAHEBHOW *U3HU. PazBuTHE MOHATHUSA O YMCIIE HA YPOBHE
OCHOBHOTO 001ero o0Opa3oBaHUSl CBSI3aHO C palMOHAJIBHBIMU UM HMPPAlMOHAIBHBIMU 4HCIaMH, (HOPMHpPOBAHHEM



MPEJICTaBICHUA O JIEHCTBUTEIBHOM YHKCie. 3aBEpIICHHE OCBOCHHS YMCIOBOM JIMHUU OTHECEHO K CpelHeMy O0IIeMy
00pa30BaHUIO.

CopepxaHue ABYX aireOpavdecKux JHMHUNA — «AJreOpanyeckue BBIPAKEHUS» U «YPABHEHHS U HEPABEHCTBA»
CHocoOCTBYeT (POPMHUPOBAHUIO Yy OOy4aroUMXcsd MaTEeMaTHMYECKOIo ammapara, HEOoOXOAMMOIO s peuleHHs 3a]ad
MaTEMaTHKH, CMEXHBIX MPEIMETOB M MPAKTUKO-OPHUEHTUPOBAHHBIX 3a7ady. Ha ypoBHe OoCHOBHOrO 0oOImIero oopazoBaHUs
y4eOHBI MaTepHall TPYNIUPYETCS BOKPYT PAIMOHAIBHBIX BhIpaKeHUH. AnreOpa 1eMOHCTpUPYET 3HAUCHHE MaTEMaTHKU KaK
A3bIKa JUISl IOCTPOEHUSI MaTEMaTHUYECKUX MOJIENIEH, ONKUCaHus MPOLECCOB U SIBJICHUN peaibHOro mupa. B 3amaun oOyueHus
anreOpe BXOAAT TaKKe JalibHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUIEHUS,, HEOOXOIUMOT0, B YACTHOCTH, JUIsl OCBOCHMUS
Kypca HH(GOpMAaTUK{, M OBJIAJECHUE HABBIKAMU JEIYKTHUBHBIX paccyxkaeHuil. IIpeoOpazoBanue cHUMBOJIBHBIX (DopMm
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CITIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHAIBHO-TpaUUECKON TUHUN HAIEJICHO Ha MOJyYeHHe 00y4YaromMUMUCs 3HaHUM 0 (PYHKIUAX Kak
BaKHEHIIEH MaTeMaTUYECKON MOJAENH JJIsl ONMCAHUS U UCCIIEeI0OBaHUS pa3HOOOpa3HbIX MPOLIECCOB U SIBICHUN B IPUPOJE U
obmiectBe. M3yueHne wmaTepuana CrHocoOCTBYET pa3BUTHIO Yy OOydarolUXCs YMEHHUS HCIOJIb30BAaTh pa3INYHbIE
BBIPA3UTENBHBIC CPEICTBA SI3bIKA MATEMATHKHU — CJIIOBECHBIC, CHMBOJIMUECKUE, TpadudecKkue, BHOCUT BKJIal B (POPMUPOBAHNE
MPEICTAaBICHUA O POJIM MATEMATUKH B PA3BUTHU [TUBUJIN3AIUN U KYJIbTYPHI.

CornacHo ydyeOHOMY IIaHy B 7—9 Kilaccax u3ydaeTcsi yuyeOHbI Kypc «Anredpa», KOTOpbIA BKIIOYAET CIETYHOUIUE
OCHOBHBIE pa3fieibl coaepkaHus: «Hucna u BEIUMCICHUS», «ANTreOpanyecKkrue BhIpaXEHUs», « YPaBHEHUS U HEPaBEHCTBAY,
«DOyHKIUN.

Ha usyuenue yue6Horo kypca «Anredpa» orsoaurcs 306 yacos: B 7 knacce — 102 yaca (3 yaca B Hezieno), B 8 kiacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HEZIEIO).



COIEPXAHUE OBYYEHUA
9 KUIIACC

Yucia ¥ BIYMCICHUSA

PanmonaneHpie 4ncna, UppaloHaJIbHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE [ECATUYHBIE ApoOu. MHOXKECTBO
JIEHCTBUTENBHBIX YUCEl, IEHCTBUTENIbHBIE YK CIIa KaK 0ECKOHEUHbIE JeCITUUHBIE ApoOu. B3auMHO 0/THO3HAYHOE COOTBETCTBUE
MEK1y MHOXKECTBOM JIEUCTBUTEIBHBIX YACEII U KOOPAUHATHOM MPSMOU.

CpaBHeHHE EUCTBUTENBHBIX YUCEN, apU(PMETHUECKHUE NEUCTBUS C IEWCTBUTEILHBIMU YUCIIAMH.

Pa3mepbl 00bEKTOB OKpPYKAIOLIEr0 MUPA, IITUTEIBHOCTD MPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpuOnmxE€HHOE 3HAUEHUE BEIMYMHBI, TOUHOCTh NpUOIKeHus. Okpyrienue yucen. [Ipuknuaka u oneHKa pe3yinbTaToB
BBIYMCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHO€E ypaBHEHME. Pemenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOASIIMXCS K KBaapaTHbIM. bukBaapartHoe ypaBHeHHeE. lIpumepsr
pELICHUS] YPABHEHUM TPETHEU U YETBEPTOU CTENICHEN PA3JIOKEHUEM HA MHOXKUTEIIH.

Pemenue npoOHO-palMOHANIbHBIX ypaBHEHUH. PelieHne TeKCTOBBIX 3a/1a4 alnreOpaniyeckuM METOIOM.

VYpaBHeHuUE ¢ AByMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucrem qByX JTMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU.
Pewenue cucrem AByX ypaBHEHUM, OTHO U3 KOTOPBIX JIMHEMHOE, a Ipyroe — BTOpoi crenenu. I'paduyueckas nuHTEpnperanus
CUCTEMBI YPAaBHEHHM C IByMs IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a71a4 ajaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHON. Pelienre cucTeM JIMHENHBIX HEPAaBEHCTB C OJJHON IIEPEMEHHOM.
KBaapatneie HepaBeHCTBA. ['paduueckas HHTEpIIpeTanusi HEPaBEHCTB U CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMH.

DyHKUNHA



KBampatnunas Qynkuus, e€ rpadux u cBoiicTBa. IlapabGona, KOOpAMHATHI BEPIIMHBI MapabOJbl, OCh CUMMETPUU
napadoJIbl.

I'padukn pynxumit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x|, ¥ HX cBoiicTBa.

Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOIPEeCCHHU

[ToHsiTHE YMCIOBOW MOCIEN0BATENBHOCTH. 3a/IJaHUE TIOCIE0BATEIbHOCTH PEKYPPEHTHOM (hopmysol u Gopmysoi n-ro
YJICHA.

ApudmeTrrueckas U reoMeTrpuueckas nporpeccur. P@opMmysibl n-ro 4jeHa apu(PMETHUECKOH U TEeOMETPUUYECKOU
MIPOTPECCHil, CYMMBI IIEPBBIX # YJICHOB.

N3o0paxkeHne 4iaeHOB apu(pMETHUUECKON M TEOMETPUYECKONW MPOTrpecCUid TOYKAaMHM Ha KOOPAMHATHOM IUIOCKOCTH.
JIMHEWHBINA U SKCIOHEHIUAIIBHBIN POCT. CIOKHBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INPOI'PAMMbBLI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3yJibTaThl OCBOCHHUS MMPOTPAMMBI Y4EOHOTO Kypca «Anredpa» XapaKTepHu3yrTCs:

1) maTpuoTnyeckoe BOCIUTAHHE:

NPOSIBIECHUEM MHTEpPECa K MPOLLIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHMCKON MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S/3aHHOCTEH rpakjaHuHa U peau3alliy ero npas, IPeJACTaBICHUEM O MaTeMaTHYECKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD, SBIICHHH, MPOIEAYpP TPaKJaHCKOTo OOIIecTBa (HAmpuMep, BBHIOODHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJEHUIO 3TUUECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JTOCTHKCHUN HAYKH,
OCO3HAHHUEM BaYKHOCTU MOPATbHO-3TUYECKUX IMIPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad MaTeMaTHYECKON HaIrpaBJI€HHOCTH, OCO3ZHAHHUEM
BAXXHOCTH MaTeMAaTHUYECKOro 00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl yCIENTHON MPoeCcCUOHANILHON IESITEILHOCTH U
pa3BUTHEM HEOOXOJUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM W MOCTPOCHHEM HHAUBUIYATbHON TPACKTOPUM OOpA30BaHUS U
YKU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U JCTETUYECKOMY BOCHPHUSITHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3aj]ad, PEIICHHM,
paccyXJaeHul, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTAalle! B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHWNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Y€JIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYECKOW HAYKU Kak c(ephl YeIIOBEUECKON NESITEIIbHOCTH,



ATanoB €€ pa3BUTUSA M 3HAUYUMOCTH JUJISl Pa3BUTHUS LIMBWIM3AIMHU, OBIAJCHUEM S3BIKOM MAaTEMaTUKH W MaTeMaTHYEeCKOU
KyJBTYypO# KaK CpEJICTBOM TO3HAHUS MUPA, OBJIAJICHUEM MTPOCTCUIITUMHU HABBIKAMH HCCIICIOBATEIHCKOM NEITEITHOCTH;

6) pusuyeckoe BocnuTanue, GOPMUPOBAHNE KYJILTYPHI 310POBbSI M IMOLMOHAJIBHOTO 0JIArONOJIyYnsi:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECAaX CBOETO 3/I0POBbs, BEACHUS 30pPOBOr0 00pasa >KU3HU
(3mopoBoe mUTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATHUM M OTAbIXA, peryisgpHas (Qu3nyeckas AaKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKA peiIeKCHH, MPU3HAHMEM CBOETO MPpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpHEHTalel Ha TPUMEHCHHE MAaTeMAaTHYECKHX 3HAHWHA TSl PEIICHUS 3a7a4 B 00JACTH COXPAHHOCTH OKPYIKaIOIIeH
Cpenbl, IJIAHUPOBAHHUS TOCTYNKOB W OILIEHKH HMX BO3MOXHBIX TOCIEJICTBUN I OKPYXKAIOIIeH Cpeibl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOJIeM U MyTel UX pelIeHHUs;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSIM COIUAJILHOI U NMPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOINPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH dYepe3
MPAKTUYECKYIO JIEATEILHOCTh, B TOM YHCJIC YMEHHE YUUTHCSA y APYTHX JIIOJEH, MPUOOpPETaTh B COBMECTHOU NIEATEITLHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCJI€ (JOPMYITHUPOBATH UJIEH, TOHSATHUS, TUTIOTE3bI 00 00bEeKTaxX
U SBJICHHWSIX, B TOM YHCJIC paHee HEHM3BECTHBIX, OCO3HaBaTh ACHUIIUTHI COOCTBEHHBIX 3HAHWH W KOMIIETCHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOIIHIA
KOHTpPMEDP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHUS U NEUCTBUS, (HOPMYIUPOBATh U OIEHWBATH PUCKU W TOCIECACTBUS,

(hopMHUPOBATH OIBIT.
METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Ba3oBble Jijornyeckue 1eicTBHA:



BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIC NPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB, OHATUN, OTHOIIEHUN MEXIy
MNOHATUSMH, (DOPMYIHPOBATH OINpPEACNEHHUS TOHATHUN, yCTaHABIMBATh CYLICCTBEHHBIH MpPHU3HAK KiacCHU(pUKALUH,
OCHOBaHUS JJ1s1 0000IICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAJIH3a;

BOCIIPUHUMATh, (POPMYJIUPOBATh U MPEOOPa30BHIBATE CYKICHUS: YTBEPAUTEIbHBIE U OTPULIATENbHbIE, CIUHUYHBIE,
YaCcTHBIE U 00LIUE, YCIOBHBIE;

BBISIBJISITH MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IMPOTUBOpEUMs B (paKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSX, TPeAaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEYUH;

JenaTb BBIBOJABl C MCIOJbB30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHUBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUEHHUH 110 AaHAJIOTHH;

pa3bupath J0Ka3aTeNbCTBA MATEMAaTUUECKUX YTBEPKACHUH (IIpsIMbIE U OT MPOTUBHOIO), MPOBOJIUTH CAMOCTOSITENIHO
HECJIOKHBIE JIOKA3aTeJIbCTBA MaTEMaTUYECKUX (PAKTOB, BBICTpAaMBaTh APTryMEHTALMIO, MPUBOAUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BBIOMPATh CHOCO0 pemeHus yueOHOM 3anauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELIEHUs, BbIOMpaTh Hauboisee
HNOAXOSIINN ¢ YYETOM CaMOCTOSATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrlie ucciieqoBarebCKue 1eCTBUSA:

MCITOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUSI, ((OPMYIUPOBATH BOMPOCHI, (DUKCUPYIOIIHE
MPOTHBOPEYHE, MPOOJIEMYy, CaMOCTOSTEILHO YCTAaHABIIMBaTh HWCKOMOE U JIaHHOE, (OpMUpOBaATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UITUIO, MHEHUE;

IPOBOJUTH MO CAMOCTOSTEIFHO COCTaBIIEHHOMY IUJIaHY HECJIOXHBIM 3KCIEPUMEHT, HEOONBIIOE MCCICIOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOTO0 00bEKTa, 3aBUCUMOCTEH 00bEKTOB MEXTy COOO;

CaMOCTOSITeNIbHO (D OpMyIMpoBaTh OOOOIIEHUS U BBIBOJABI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
MCCJICIOBAHMUS, OIICHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIIICHHUIA;

MIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHUE TMPOIIECCA, a TAKKE BBIIBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIABJIATH HEAOCTATOYHOCTH U N30BITOYHOCTD I/IH(l)OpMaI_II/II/I, JaHHBIX, H€O6XOI[I/IMBIX AJI1 pCIICHUS 3ada4u;



BHIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATh MH(OPMALHUIO PA3IMYHBIX BUAOB U (Bopm
MIPEICTABIICHHS;

BBIOMPATH (OpMY MpeACTaBICHUS HH(POPMAITUN U HILTIOCTPUPOBATH PEIIaeMble 3a/1a4l CXEMaMH, TuarpaMMaMu, HHOM
rpaduKoi U MX KOMOMHAIIUSAMU;

OIICHWBATh HAA&KHOCTh WH(OOPMAIMK IO KPUTEPUSAM, MPEAJIOKEHHBIM YYHUTEIEeM Wi CHOPMYJINPOBAHHBIM
CaMOCTOSITEITLHO.

KOMMyHHKaTI/IBHbIe YHuUBEpPCAJIbHbIC yqeﬁﬂme HeﬁCTBHﬂ:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBHUU C YCJIOBHSIMU M ILEJIAMH OOILIEHHS, SCHO, TOYHO,
I'PaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHMS B YCTHBIX M IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS IO X0y PELICHUs
3aJ1a4l, KOMMEHTHUPOBATh MOJYUYEHHBIN PE3yJIIbTaT;

B XOJ€ OOCYXKIEHHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMbI, pEIIaeMON 3aJauH,
BBICKA3bIBaTh WJIEH, HAICJICHHbIE HAa IOWCK PEIICHHUS, COMOCTaBIIATh CBOU CYKJEHUSA C CYXKICHUSMH JPYyruX
YYaCTHUKOB JHAJIOTa, OOHApyKUBaTh pa3IMYUE M CXOJICTBO MO3ULMUH, B KOpPpPEKTHOU (opme (PopMyInpoBaTh
Pa3HOIJIACHS], CBOU BO3PAKEHUS;

IOPEICTABIATh PEe3yJIbTaThl PEIICHUS 3aJayd, dKCIIEPUMEHTA, UCCIEIOBaHMs, MPOEKTa, CAMOCTOSITEILHO BBIOMpATh
(opMat BBICTYIUIEHHS C YUETOM 3a/1a4 IPE3ECHTALMU U OCOOEHHOCTEN ayAUTOPHUH;

MOHUMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHAMBUAYAJIbHONH pabOThl MpU pEUIEHUH Y4eOHBIX
MaTeMaTHUYeCKUX 3a/1ay;

OPUHMUMATh LI€JIb COBMECTHOM JESTENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThl, pacpeesiTh BHUIbI
paboT, JOroBapuBaThLCs, 00CYKAATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYyNNoOBBIX (popmax paboTel (0OCYykJeHHsA, OOMEH MHEHHUSIMH, MO3TOBbIE€ IITYPMbI U JpYyTrue),
BBINIOJIHATh CBOIO YacTh paOOThl M KOOPAMHHUPOBATH CBOM ACHCTBUS C APYTrMMHU 4JI€HaMH KOMAaHJIbI, OIIEHUBATh
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHUSL.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



e CaMOCTOSITEIBHO COCTABJIATH TUIAH, aITOPUTM PEHICHHUS 3a]1a4H (MK €T0 9acTh), BRIOUPATh CITOCO0 PEIICHUs ¢ yUETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C
y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

e BIAJICTH CIIOCOOAMH CAMOTIPOBEPKH, CAMOKOHTPOJIS MTPOIIecca M Pe3ysIbTaTa PelieHIs] MaTeMaTHIeCKON 3a/1a4H;

e TIPEIBHJETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPHU PEIICHUH 3a7a91, BHOCUTh KOPPEKTUBHI B JCATCILHOCTD Ha
OCHOBE HOBBIX OOCTOSITEIIbCTB, HAWICHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE peE3yJbTaTa NEATCIBHOCTH IIOCTABJICHHOW IIETM M YCJIOBHSAM, OOBSICHATH MPUUYUHBI
JOCTHKEHUSI UM HEJOCTKEHUS 1IeTTH, HAXOAUTh OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xon1ry oOyuenus B 9 kiaacce 00ydarOnIUiics MOIYUUT CISTYIONIAE MPEIMETHBIC PE3YIbTaThI:

YucJia 1 BLIYUCIEHUSA

CpaBHMBATH M yHIOPSAOUYMBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Bemmonuare apudMernueckue ACHCTBUS C pPalMOHAIBHBIMH YHCIIAMH, COYeTas YCTHBIE W IHMCbMEHHBIC NPHEMBI,
BBITIOJIHATH BRIYUCIICHUS C UPPALIMOHAIBHBIMU YHCIIAMU.

Haxonuts 3HaueHUs CTENEHEN ¢ LEIbIMU MOKA3aTENSIMA U KOPHEW, BBIYUCIISATh 3HAUEHUS YUCIIOBBIX BBIPAKEHHM.

OKpyTJIATh JEUCTBUTEIIBHBIE YUCIIA, BHIMOJIHATh PUKUIKY PE3YJIbTATa BHIYUCICHUMN, OLICHKY YUCIIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

Pemrares nuHeWHBIE W KBaJpaTHBIC YPaBHEHHS, YPAaBHEHUS, CBOISIIMECS K HUM, MPOCTEHIINE APOOHO-paAIlMOHATbHBIC
YpPaBHEHHUS.

PemaTte cuctemsl ABYyX JMHEUHBIX YPABHEHHUU C JIByMsI MIEPEMEHHBIMU U CUCTEMBI ABYX YpPaBHEHUW, B KOTOPBIX OJHO
YPaBHEHHE HE SABJISAETCS JIMHEUHBIM.

Pemate TekcTOBBIE 3aauM alreOpandecKrM CIOCOOOM C TOMOINBIO COCTABJICHHUS YPAaBHEHHUS WM CUCTEMBI JIBYX
YPaBHEHHM C ABYMs IEPEMEHHBIMU.



[IpoBoauTh mpoCTEilINE UCCAEA0BAHNS YPAaBHEHUN U CUCTEM YPaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM IpapUUecKux
MIPEACTABICHU (YCTaHABIMBATh, UMEET JIM YPABHEHHE WM CUCTEMA YPABHEHUH PEIICHMS, ECITH UMEET, TO CKOJIBKO, U ITpoYee).

PemaTe nuHeiHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, N300pakaTh PEICHUE HEPABEHCTB HA YMCIIOBOM MPSIMOIA,
3aMMCBIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemarh cuctembl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300paKaTh
pELICHUE CUCTEMBI HEPAaBEHCTB HAa YUCIIOBOM IIPSIMOM, 3aIIMCBhIBATh PEILIEHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 331a4.

DOYyHKIUU

Pacnio3naBaTh (hyHKIMHM H3ydeHHBIX BUAOB. [IOKa3bIBaTh CXEMATUUYECKU PACHOJI0KEHHE HAa KOOPAMHATHOW IJIOCKOCTH

rpadukoB byHKImi Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HaUYCHUIA
K02 PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth M u300paXkaTh CXEMaTHYECKU TpauKyd KBaJApaTUYHBIX (DYHKIIMI, ONUCHIBATH CBOWCTBA KBaJpPaTHUHBIX
GyHKIMIA 110 UX rpaduKam.

Pacno3naBaTh kBajpaTUuHyI0 (YHKIHUIO MO (opmylie, MPUBOJAUTH MPUMEPHI KBaApPaTUYHBIX (PYHKIHMN U3 peaibHOM
KU3HU, QU3UKU, TEOMETPHUH.

Yucaosble MOCJIEI0BATEILHOCTH U IPOrPecCun

Pacnio3naBaTh apu(pMETHIECKYIO U TEOMETPUUECKYIO MTPOTPECCHH MPU PA3HBIX CIIOCO0aX 3a/1aHus.

BBINOMHATH BBIUUCICHHS C UCMOJb30BaHUEM (POPMYJ N-ro ujieHa apu(METHYECKOW U T€OMETPUUECKON MPOrpeccui,
CYMMBI TIEPBBIX N YJIECHOB.

N300paxkath 4sieHbl MOCIEI0BATEILHOCTH TOUKAMU Ha KOOPJIMHATHON MJIOCKOCTH.

Pemiars 3amaun, CBsI3aHHBIE C YHMCJIOBBIMHM IOCJIEAOBATEIBHOCTSMH, B TOM YHCJE 3aJlaud U3 PealbHOM KU3HU (C
WCIIOJIb30BAaHUEM KAIIbKYJIATOPA, TU(DPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Yucna cienus. Jleic e e
1 e 9 https://m.edsoo.rt/E9QJ7TONTB
qucia
Y LY
2 paBIjeHIM 5 Hepaia CHOTRE. ¥ pABHCHIL © 14 1 https://m.edsoo.ru/LLGLQKIU2
OJIHOM TIEPEMEHHOM
3 ypaBHeHHjI  HepaencTsa. CHeTeMbl 14 1 https://m.edsoo.ru/UTNAJAKLP
ypaBHEHUH
4 VYpaBuenus u HepaBeHcTBa. HepaBencrna 16 1 https://m.edsoo.ru/ZFUMLNDJK
OyHKIMU 16 1 https://m.edsoo.ru/SYHPVCOAU
6 HucnoBble OCIEN0BATENBHOCTH 15 1 https://m.edsoo.ru/LT2RT120J
IToBTOpEHue, 0000IIEHHE,
7 p H . 18 1 https://m.eds00.ru/YMZ3IOUNQ
CUCTEMaTHU3als 3HAHUM
OBUIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME



https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ

IHOYPOYHOE IIVTAHUPOBAHUE
9 KJIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

PamnmonansHabIe yncna,
HMppauroOHaJIbHbIC YUCIIA,
KOHEYHBIE U OECKOHEUYHbBIE
JECATUYHBIC TpOOH

https://m.edsoo.ru/ XMSH0621G

MmuoxecTBO I[Cf/iCTBHTG.HI)HI)IX
YUCCII, HeﬁCTBHTeJ’IBHBIe quciia
KaK 6eCKOHe‘IHI)Ie JCCATUYHBIC
npobu

https://m.edsoo.ru/BQOLSTKWF

BzanumHo 01HO3HAYHOE
COOTBETCTBUE MEKTY
MHOKECTBOM JIEUCTBUTEIbHBIX
YHUCEI U MHOXKECTBOM TOUYEK
KOOPJIMHATHON IIPSAMOM

https://m.edsoo.ru/POMI6 YFSQ

CpaBHEHHE TEUCTBUTEIBHBIX
ymcel, apupmMeTndeckue
JNEUCTBUS C NEUCTBUTEILHBEIMUA
YUCTaMH

https://m.edsoo.ru/6SP37YSD2

[Tpubnmxénnoe 3HaYeHNE
BEJINYMHBI, TOYHOCTH
NpUOIKEHUS

OkpyriieHue yucen

https://m.edsoo.ru/WKUW3QKEX

https://m.edsoo.ru/ET3D57CST

OkpyriieHne yncen

https://m.edsoo.ru/BWZVTB5DJ



https://m.edsoo.ru/XMSH0621G
https://m.edsoo.ru/BQ0LSTKWF
https://m.edsoo.ru/P9MI6YFSQ
https://m.edsoo.ru/6SP37YSD2
https://m.edsoo.ru/WKUW3QKEX
https://m.edsoo.ru/ET3D57CST
https://m.edsoo.ru/BWZVTB5DJ

[Ipukuaka u oueHka

palMOHAIBHBIX YPABHEHUN

8 . https://m.edsoo.ru/WVO01A6KD
pe3yabTaTOB BBIUUCICHUN

9 Tpukuka u ouerka . https://m.edsoo.ru/IPAVMMRI1G
pe3yJbTaToOB BBIYUCIIEHUN
JIuneitHoe ypaBHEHUE.

10 Peuienue ypaBHeHuUi, https://m.edsoo.ru/DK66HREF7A
CBOJSIIMXCS K JIMHEHHBIM
JIuneitHoe ypaBHEHUE.

11 Pewienue ypaBHeHui, https://m.eds00.ru/0IMXQ3X10
CBOJSIINXCS K JIMHEHHBIM
KBanparHoe ypaBHeHueE.

12 Pewenne ypaBaenui, https://m.edsoo.ru/MPKRBOOMI
CBOJSIINXCS K KBaIpaTHBIM
KBanparHoe ypaBHeHueE.

13 Pemienue ypaBHeHui, https://m.edsoo.ru/TOFNICR99
CBOJIAIIUXCS K KBaJPaTHBIM

14 bukBanpaTHble ypaBHEHUs https://m.edsoo.ru/QXCIFFE10

15 bukBapaTHble ypaBHEHUS https://m.edsoo.ru/XF60O0O7BCU
IIpumepsl pelieHns: ypaBHEHUI

16 TPEThE U YETBEPTOM CTETICHEN https://m.edsoo.ru/YHNY70IEX
pa3ioKeHUueM Ha MHOXKHUTEIH
IIpumepsl pelieHns: ypaBHEHUI

17 TPEThEN U YETBEPTOM CTEIIEHEN https://m.edsoo.ru/§8BGTFX748
pa3I0KEHUEM Ha MHOKUTEIN
Pemenue npoOHo-

18 N https://m.edsoo.ru/GZ3EJ6MRZ
palMOHANbHBIX YPAaBHEHUI

19 Pewerine xpoGHo- https://m.edsoo.rw/TH2TLTBFQ



https://m.edsoo.ru/WVO01A6KD
https://m.edsoo.ru/1PAVMMR1G
https://m.edsoo.ru/DK66HRF7A
https://m.edsoo.ru/0IMXQ3X1O
https://m.edsoo.ru/MPKRB0OMI
https://m.edsoo.ru/T9FNICR99
https://m.edsoo.ru/QXCIFFE10
https://m.edsoo.ru/XF6OO7BCU
https://m.edsoo.ru/YHNY7OIEX
https://m.edsoo.ru/8BGTFX748
https://m.edsoo.ru/GZ3EJ6MRZ
https://m.edsoo.ru/TH2TLTBFQ

20

Pemenne TeKCTOBBIX 3aj1a4
anreOpanv4ecKuM METO0M

https://m.edsoo.ru/HCIMPNWRI

21

22

Pemrenue TekcTOBBIX 3a0a4
anredpandeckuM METOI0M

Penrenne TekCTOBBIX 3aJa4
aJ'II‘G6paI/I‘I€CKI/IM METOAOM

https://m.edsoo.ru/Z47DS5UJB

https://m.edsoo.ru/3A6DPJJ38

23

KonTtponbHas pabora o Teme
"YpaBHeHUs C OJTHOU
nepeMeHHoi"

https://m.edsoo.ru/ATISIDSTM

24

25

26

VYpaBHEHUE € IByMs
NEPEMEHHBIMH U €T0 Ipaduk
VYpaBHeHUeE ¢ IByMs
HepEeMEHHBIMH U €ro rpaduk
Cucrema 1ByX JIMHEHHBIX
yYpaBHEHUII ¢ IByMs
NEPEMEHHBIMU U €€ pelIeHne

https://m.edsoo.ru/JHZMQ4PTA

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

https://m.edsoo.ru/ XENMBOTFG

27

Cucrema 1ByX JIMHEHHBIX
YpPaBHEHUU C JBYMsI
IIEPEMEHHBIMU U €€ pELICHUE

https://m.eds00.ru/O4Z0ZGKLQ

28

29

30

Cucrema 1ByX JIMHEHHBIX
YpPaBHEHUH C JIBYMsI
IIEPEMEHHBIMU U €€ pELICHUE
CucremMa 1ByX JINHEHHBIX
YPaBHEHUU C ABYMs
IIEPEMEHHBIMU U €€ peLIeHUE
Pewenne cucreM nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX

https://m.edsoo.ru/63N1UYVBI

https://m.edsoo.ru/LRW651 EWM

https://m.edsoo.ru/ZSSID5DZM



https://m.edsoo.ru/HCIMPNWRI
https://m.edsoo.ru/Z47DS5UJB
https://m.edsoo.ru/3A6DPJJ38
https://m.edsoo.ru/ATI8JD5TM
https://m.edsoo.ru/JHZMQ4PTA
https://m.edsoo.ru/1GZT0LNSD
https://m.edsoo.ru/XENMBOTFG
https://m.edsoo.ru/O4ZOZGKLQ
https://m.edsoo.ru/63N1UYVBI
https://m.edsoo.ru/LRW651EWM
https://m.edsoo.ru/ZSSID5DZM

JIMHENHOE, a Ipyroe — BTOPOU
CTENEHU

31

Pewenne cucrem nByx
YpPaBHEHUH, OJJHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe — BTOPOU
CTENEHU

https://m.edsoo.ru/P1SQ3EIMQ

32

33

34

35

Pemienue cucrem aByx
YpPaBHEHUH, OJJHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe — BTOPOU
CTEINeHU

Pemienune cucrem nByx
YPaBHEHM, OJJTHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe — BTOPOU
CTCIICHU

['paduueckas uHTEpIIpEeTALUSL

CHCTCMbI ypaBHeHI/Iﬁ C AByM:A
MEPpEMCHHBIMU

Pemrenne TekcTOBBIX 3a/1a4
anreOpanyeckuM crnocooom

https://m.edsoo.ru/LYSALKMN?2

https://m.edsoo.ru/6KM1CHULC

https://m.edsoo.ru/MAT4BIOAV

https://m.edsoo.ru/SJESFU1QU

36

37

38

Pemrenue TeKCTOBBIX 3a0a4
anredpandeckuM crnocodom
KonrtponbHas pabora no reme
"CucreMbl ypaBHEHUN "

YHucnoBble HEPABEHCTBA U UX
CBOMCTBA

https://m.edsoo.ru/IWWGN4KRZ

https://m.edsoo0.ru/K8C2FKRRQ

https://m.edsoo.ru/P6YOWW28A

39

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

https://m.edsoo.ru/R35XAWXDW



https://m.edsoo.ru/P1SQ3EIMQ
https://m.edsoo.ru/LY8ALKMN2
https://m.edsoo.ru/6KM1CHULC
https://m.edsoo.ru/MAT4BIOAV
https://m.edsoo.ru/SJE8FU1QU
https://m.edsoo.ru/IWWGN4KRZ
https://m.edsoo.ru/K8C2FKRRQ
https://m.edsoo.ru/P6Y9WW28A
https://m.edsoo.ru/R35XAWXDW

40

JInneliHbIe HEpABEHCTBA C
OJHOM EPEMEHHON U UX
perieHue

https://m.edsoo.ru/HUSOTS57HD

41

JInnelinble HEpAaBEHCTBA C
OJHOM NEPEMEHHON U UX
pelenue

https://m.edsoo.ru/79GGPFENE

42

43

44

JIuHeitHble HEpaBEHCTBA C
OJHOM NEPEMEHHON U UX
pelieHue

CucTeMbl JJUHENHBIX
HEPaBEHCTB C OJTHOU
MIEPEMEHHOMN M MX PEIICHHE

CucTeMbl JJUHENHBIX
HEPaBEHCTB C OJTHOU
MIEPEMEHHOMN M MX PEIICHHE

https://m.edsoo.ru/CP52RS87K

https://m.edsoo.ru/W8377RGLW

https://m.edsoo.ru/3IA8D2SP9

45

CucreMsl JIMHEHHBIX
HEPABEHCTB C OJHOMN
MEPEMEHHOM U UX pelIeHne

https://m.edsoo0.ru/ROT5SPDELY

46

47

KBa,]lpaTHI)IC HCPaBCHCTBA U UX
penieHue
KBaznparHbie HepaBeHCTBA U UX
perieHue

https://m.edsoo.ru/4FGR6IKIR

https://m.edsoo.ru/INLE13GIW

48

KBa,]lpaTHI)IC HCPaBCHCTBA U UX
perieHue

https://m.edsoo.ru/RK25YELSG

49

50

KBa}IpaTHI)Ie HCPaBCHCTBA U UX
penieHue
KBanparHbie HepaBeHCTBaA M UX
perieHne

https://m.edsoo.ru/PIF9WFM33

https://m.edsoo.ru/0S9TR40K3



https://m.edsoo.ru/HUSOT57HD
https://m.edsoo.ru/79GGPFENE
https://m.edsoo.ru/CP52RS87K
https://m.edsoo.ru/W8377RGLW
https://m.edsoo.ru/3IA8D2SP9
https://m.edsoo.ru/R0T5PDELY
https://m.edsoo.ru/4FGR6IKIR
https://m.edsoo.ru/INLE13GIW
https://m.edsoo.ru/RK25YELSG
https://m.edsoo.ru/PIF9WFM33
https://m.edsoo.ru/0S9TR4OK3

51

I'paduueckas uaTEpIIpETAIIUSL
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C IByMs
HepeMEeHHBIMH

https://m.edsoo.ru/WOYDJ87ZW

52

I'paduueckas uHTEpIIpETAIIUSI
HEPaBEHCTB U CHCTEM
HEPaBEHCTB C IByMs
HepeMEeHHBIMH

https://m.edsoo.ru/GAC1INSNL

53

54

55

KonTtponpsHast pabora o Teme
"HepaBenctpa"

KBanparuunas ¢pynkius, eé
rpaduk U CBOWCTBA

KBanparuunas ¢pynkius, eé
rpaduk U CBOKCTBA

https://m.edsoo.ru/OK35FY66P

https://m.edsoo.ru/S147BCQ0Z

https://m.edsoo.ru/P3IBSGXZI14

56

57

58

KBanparuunas ¢pynknus, eé
rpaduk 1 cBOMCTBA

[Tapab6omna, KoOpIUHATEI
BEPLIMHBI TapaloJIbl, OCh
CUMMETPUHU NapaboJIbl
[Tapab6omna, KoOpIUHATEI
BEpPLIMHBI 1apaloJIbl, OCh
CUMMETpPHUHU NapadoIIbl

https://m.edsoo.ru/YTHEWPX28

https://m.edsoo.ru/DFOT899AF

https://m.edsoo.ru/OFISW5KQ3

59

[Tapabomna, KOOpAUHATEI
BEPILUHEI Mapaboibl, 0Ch
CUMMETPHUU TTapa0OIIbI

https://m.edsoo.ru/L7IN6W1704

60

[Tapabomna, KOOpAUHATHI
BEpILKHBI Tapadoibl, 0Ch
CUMMETPUU NTapaboJIbl

https://m.edsoo.ru/KQINUK8O4



https://m.edsoo.ru/W0YDJ87ZW
https://m.edsoo.ru/GAC11N8NL
https://m.edsoo.ru/OK35FY66P
https://m.edsoo.ru/S147BCQ0Z
https://m.edsoo.ru/P3BSGXZI4
https://m.edsoo.ru/YTHEWPX28
https://m.edsoo.ru/DFOT899AF
https://m.edsoo.ru/0FI5W5KQ3
https://m.edsoo.ru/L7N6W17O4
https://m.edsoo.ru/KQ9NUK8O4

[Tapabosna, kKoOpAUHATEI

61 BEPIITMHBI ITapadoJIbl, OCh https://m.edsoo.ru/PMX9IEGOI4
CUMMETPHUH TTapaboJIbI
[Tapabosna, KoOpAUHATHI

62 BEPILINHBI TapadoIbl, OCh
CUMMETpPHUHU NTapadoIIbl
r n:y=k =

63 paguKu pymxuuit: y =kx, y https://m.eds00.1u/Q0GBIDSBM
kx + b, y=k/x, y=x3, y=vX, y=[X|
r n:y=kx,y=

64 paguKu Gymicii: y Y https://m.edsoo.ru/DCKOEAVOT
kx +b, y=k/x, y=x*, y=vX, y=[X|
r i: y=kx,y=

65 pauxn Gynxuuii: y =kx, y https://m.edsoo.ru/61HH6Y77L
kx + b, y=k/x, y=x3, y=vX, y=[X|
r n:y=kx,y=

66 paguKu Gymiii: y Y https://m.edsoo.ru/FQHWP793N
kx + b, y=k/x, y=x3, y=vX, y=[X|
r n:y=kx,y=

67 paguKu Gymicii: y Y https://m.edsoo.ru/3UFDYKQAR
kx + b, y=k/x, y=x3, y=vX, y=[X|
T n:y=k =

68 pagmxu Gynrumi: y =kx, y https://m.edsoo.ru/OF§BHX6HC
kx + b, y=k/x, y=x3, y=vX, y=[X]
K

69 " OHTpOHHiaﬂ paora ro Teme https://m.edsoo.ru/SVEDGZ5XI

OyHKIUU

n o

70 OHATHE HHCIOBOR https://m.edsoo.ru/GZQK36ZHN
MMOCJIEAOBATEILHOCTH
3agaHue MociIeq0BaTEIbHOCTH

71 peKyppeHTHOU popMyion u https://m.edsoo.rW/EEWSZOMYQ
dbopMyII0ii n-ro WieHa
A

72 pudueTHiccKas u https://m.edsoo.ru/METF6IDAC

reoMeTpHYECcKasi IPOrpeccHu



https://m.edsoo.ru/PMX9EG0I4
https://m.edsoo.ru/Q0GB9DSBM
https://m.edsoo.ru/DCK0EAV0T
https://m.edsoo.ru/61HH6Y77L
https://m.edsoo.ru/FQHWP793N
https://m.edsoo.ru/3UFDYKQAR
https://m.edsoo.ru/OF8BHX6HC
https://m.edsoo.ru/5VEDGZ5XI
https://m.edsoo.ru/GZQK36ZHN
https://m.edsoo.ru/E8WSZQMYQ
https://m.edsoo.ru/METF6IDAC

73

Apudmernueckas u
reOMEeTPUYecKas MPOrPeCcCUu

https://m.edsoo.ru/S1LIPB1LF

74

DopMyJIbl N-TO YICHA
apuMeTHIeCcKOi 1
reOMETPUYECKON ITPOrPECCUH,
CYMMBI IIEPBBIX N YWICHOB

https://m.edsoo.ru/YQ4MB6EA9

75

76

77

78

79

80

®opMyJIbl N-Io YieHa
apuMeTHIeCcKOi 1
reOMETPUYECKON ITPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB

®opMyJIbl N-Io wieHa
apu(MeTHUECKON U
reOMETPUYECKON ITPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB

®opMyJIbl N-ro wieHa
apupMeTHUECKON U
F€OMETPUYECKON MTPOrPECCU,
CYMMBI IIEPBBIX N YWICHOB

DopMyIbl N-TO YICHA
apupMeTHIeCKOn U
F€OMETPUYECKON MTPOrPECCU,
CYMMBI IIEPBBIX N YWICHOB

H300paxeHne 4IeHoB
apupMeTHIECKON U
T€OMETPUYECKON MTPOrpeCCUit
TOYKaMH Ha KOOPJAMHATHOMN
IIJIOCKOCTH

N300paxkeHne 4ieHoB
apu(METHUECKON U

https://m.edsoo.ru/1GIHMMC8X

https://m.edsoo.ru/V6FB5SHWJ

https://m.edsoo.ru/GQLQEOQVM

https://m.edsoo.ru/8T6SBEWFD

https://m.edsoo0.ru/2Q028MKE1Y

https://m.edsoo.ru/K10ZY2J0A



https://m.edsoo.ru/S1LIPB1LF
https://m.edsoo.ru/YQ4MB6EA9
https://m.edsoo.ru/1GIHMMC8X
https://m.edsoo.ru/V6FB5SHWJ
https://m.edsoo.ru/GQLQEOQVM
https://m.edsoo.ru/8T6SBEWFD
https://m.edsoo.ru/2Q28MKE1Y
https://m.edsoo.ru/K10ZY2J0A

r€OMETPUYECKON MTPOrpeECCUi
TOYKaMH Ha KOOPJAMHATHON
IUIOCKOCTH

81

82

JIunelHsIil 1
AKCHOHEHUHAIBHBIN POCT

CrnoxHbIC IIPOLCHTEI

https://m.edsoo.ru/ZTYQAOSMP

https://m.edsoo.ru/T1BTUUIN9

&3

Cro’xHbI€ NTPOLIEHTHI

https://m.edsoo.ru/RZA3CVWOK

84

85

86

87

88

KoHTpoinbHas pabora 1o Teme
"YuciioBeie
[I0CJIE0BATEIbHOCTH "

IToBTOpEHME, 0000IICHUE 1
CHCTeMaTU3alys 3HAHH.
3anuch, CpaBHEHUE, IEUCTBUS C
JIEUCTBUTEILHBIMH YUCIIAMU,
YHUCIIOBAs TPSIMast

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlus 3HaHUH.
[TpoIIeHThI, OTHOIICHHUS,
POTIOPIHU

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlus 3HaHUH.
OxpyriieHue, NpudInKeHuUE,
OIICHKA

[ToBTOpeHnue, 0600ImIEeHNE U
CHCTeMaTH3allns 3HaHUH.
Pemienne TekcTOBBIX 3a/1a4
apru(METHUECKUM CIIOCOO0M

https://m.edsoo.ru/B7XTGB8CZ

https://m.edsoo.ru/BN7HUCQKO

https://m.edsoo.ru/G5JZXNITJ

https://m.edsoo.ru/QSHOIDECN

https://m.edsoo.ru/FPN5SH&8882



https://m.edsoo.ru/ZTYQAO8MP
https://m.edsoo.ru/T1BTUUIN9
https://m.edsoo.ru/RZA3CVWOK
https://m.edsoo.ru/B7XTGB8CZ
https://m.edsoo.ru/BN7HUCQK0
https://m.edsoo.ru/G5JZXNITJ
https://m.edsoo.ru/QSHOIDECN
https://m.edsoo.ru/FPN5H8882

&9

[ToBTOpeHue, 0600IICHNE 1
cUcTeMaTH3aIHs 3HaHUH.
Penrenue TekcToBBIX 33724
apupMETHYECKUM CIIOCOOOM

https://m.edsoo.ru/SDKM9VKEU

90

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.
Penrenue TekcToBBIX 33724
apuhMETHYECKUM CIIOCOOOM

https://m.edsoo.ru/NHA1GHDUA

91

[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHU.
[IpeobpazoBanue
anredpanvdeckux BHIPAKEHUH,
JOTYCTUMbIE 3HAYCHUS

https://m.edsoo.ru/3VPFKI2QS

92

[ToBTOpeHue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHU.
[IpeobpazoBanue
anredpanvdeckux BhHIPAKEHUH,
JOTTYCTUMbIE 3HAYEHUS

https://m.edsoo.ru/2M3XQKP2H

93

[ToBTOpenue, o6obIIeHNE 1
CHUCTeMaTU3alus 3HaHH.
[IpeobpazoBanue
anredpanvdeckux BhHIPAKEHUH,
JOTTYCTUMbIE 3HAYEHUS

https://m.edsoo.ru/ WWI9RIP1XL

94

[ToBTOpenue, o6odIIEHNE 1
CcHUCTeMaTU3als 3HaHW.
[IpeoOpazoBanue
anreOpanvdecKux BHIPAKEHUH,
JOTTYCTUMbIC 3HAYCHUS

https://m.edsoo.ru/IUXIIMO9C



https://m.edsoo.ru/8DKM9VKEU
https://m.edsoo.ru/NHA1GHDUA
https://m.edsoo.ru/3VPFKI2QS
https://m.edsoo.ru/2M3XQKP2H
https://m.edsoo.ru/WW9RIP1XL
https://m.edsoo.ru/IUXIIMO9C

95

[ToBTOpeHue, 0600IICHNE 1
CUCTEeMaTH3al¥sl 3HAaHUH.
OYHKIMH: IOCTPOCHHE,
CBOMCTBA M3YUYEHHBIX (PYHKITUI

https://m.edsoo.ru/ML2RTZA7H

96

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.
OYHKIMH: IOCTPOCHHE,
CBOMCTBA M3YUYEHHBIX (PYHKITUI

https://m.edsoo.ru/32J8M2ZWR

97

[ToBTOpeHue, 0600IICHNE 1
cucTeMaTu3alus 3HaHUM.
DyHKIHHU: IOCTPOCHHUE,
CBOICTBA U3YUYCHHBIX (PYHKIIMI

https://m.edsoo.ru/735D8X6WY

98

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHU.
DyHKIHHU: IOCTPOCHHUE,
CBOMCTBA M3YUYCHHBIX (PYHKIIHIA

https://m.edsoo.ru/6H8HXX0Z3

99

100

101

[ToBTOpenue, 06001IeHUE U
cHUCTeMaTU3alus 3HaHH.
I'paduueckoe pemenue
YPaBHEHUH U UX CUCTEM
[ToBTOpenue, 06001IeHUE U
CHUCTeMaTU3alus 3HaHH.
I'paduueckoe pemenue
YPaBHEHUH U UX CUCTEM

Hroropas KOHTpPOJIbHAA pa60Ta

https://m.edsoo.ru/ WNTU78GWK

https://m.eds00.ru/65GS2YW62

https://m.edsoo.ru/UXA4QSFSO

102

O00011eHNEe U CUCTEMATU3ALIS
3HaHUN

https://m.edsoo.ru/M5SBR20HEQ



https://m.edsoo.ru/ML2RTZA7H
https://m.edsoo.ru/32J8M2ZWR
https://m.edsoo.ru/735D8X6WY
https://m.edsoo.ru/6H8HXX0Z3
https://m.edsoo.ru/WNTU78GWK
https://m.edsoo.ru/65GS2YW62
https://m.edsoo.ru/UXA4QSFSO
https://m.edsoo.ru/M5BR20HE0

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOTPAMME



IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

IMPOI'PAMMBI
9 KJIACC
Kon . .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'O
TpOBEPAEMOTO 001ero oopazoBaHus
pe3yJbTara
1 Ywucna u BEIYUCICHUS
1.1 CpaBHMBATh U yNOPSAA0YMUBATh PALIMOHAIBHBIE U UPPALIMOHAJIbHBIC YHCIIA
1 BreimonusaTe apudmMernyeckue NEHCTBUS C pallMOHAIBHBIMH YUCIAMU, COUYETasl YCTHbIE U MUCHbMEHHbBIE MPUEMBI,
' BBITNIOJIHSITH BBIUUCIIECHUS C UPPALMOHATIBHBIMU YHCIIAMU
1.3 HaxonuTth 3HaueHMs CTENEHEH C LeJIbIMU NTOKa3aTeNIIMU U KOPHEW, BEIYMCIIATh 3HAYEHUS] YHCIIOBBIX BbIPAKEHUIN
1.4 OKpyTJISTh IEHCTBUTENIbHBIE YHUCIIA, BRIMOIHATh TPUKUJIKY PE3yJIbTaTa BEIYUCICHUM, OIIEHKY YHCITOBBIX BHIPAXKEHUM
2 YpaBHEHHUS 1 HEpABEHCTBA
51 Perats nuHeiHbIC U KBaJpaTHbIC YpaBHEHUS, YPaBHEHHsI, CBOISIIIMECS K HUM, IPOCTEHIIIIE IPOOHO-paIliOHATbHBIE
' ypaBHEHUS
55 Pemate cucteMbl IByX JIMHEWHBIX YPaBHEHUM C ABYMsI IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUM, B KOTOPHIX OHO
' ypaBHEHUE HE SIBISIETCS JTUHEHHBIM




Pemrate TexcToOBBIE 3aJa4un aJIFC6paI/I‘IeCKI/IM CII0co0OM ¢ IIOMOIIBIO COCTaBJICHUA YPaBHCHHA MW CHUCTEMBbI JIBYX

= YPaBHEHMH C IByMsI IEPEMEHHBIMU
[IpoBoauTh NpOCTEHIIME WCCIECIOBAHUS YPAaBHEHUW W CHUCTEM YPABHEHUN, B TOM YHCIE C IIPUMEHEHUEM
24 rpadu4ecKux MpeCTaBIeHUH (HanpuMep, yCTaHaBJIMBaTh, UMEET JIM YPaBHEHHE WK CHCTEMa YpaBHEHUH peleHus,
€CJIM UIMEET, TO CKOJIBKO)
55 Periath nuHeliHbIe HEpaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, H300pakaTh pellieHNe HEPaBEHCTB Ha YMCIIOBOM NPSAMOI,
' 3allUCBIBATh PEIIEHUE C TIOMOIIbIO0 CUMBOJIOB
"y Pemath cucreMbpl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOUIME KBaJApPaTHOE HEPABEHCTBO,
' n300pakaTh peleHre CUCTEMbl HEPAaBEHCTB Ha YMCIIOBON IPSMOM, 3aIIUChIBATh PELLICHUE C IIOMOLIbIO CHMBOJIOB
2.7 Hcnonp30BaTh HEpaBEHCTBA IPU PELICHUH PA3JIMYHBIX 3a1a4
3 DyHKIMH
Pacnio3HaBaTh (YHKIMH H3yYeHHBIX BHJIOB. I[lOKa3bIBaTh CXEMaTHYECKHM pAacIOIOKEHHE Ha KOOPAMHATHOM
3.1 wiockocTd TpadukoB ¢yHkumid Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTM OT 3HauCHH
KO3 (UIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIUN
35 [Toka3bIBaTh CXeMAaTUYECKH PACIIONOKEHHE HA KOOPAMHATHON TNIOCKOCTH rpadukoB GyHKIMH Buaa y = VX, y = x| 1
' ONMCHIBAaTh CBOMCTBA (DyHKLINH
33 Crpouth U u300paXkaTb CXEMaTHUECKU TpapuKH KBaJApPaTUYHBIX (DYHKIMHA, OMUCHIBATH CBOMCTBA KBaJIpaTHYHBIX
' byHKIui o ux rpadukam
34 Pacno3naBate kBajpaTuuHyto (GyHKIHIO 0 GopMysie, IPUBOANUTH IPUMEPBI KBAJPATHUHBIX (QYHKIMNA U3 pealbHON
' KHU3HU, (PU3NKU, TEOMETPUHU
4 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu




4.1

Pacno3naBath apuMeTndyecKyo U reOMETPUUECKYIO TPOrPECCUH MPU Pa3HBIX crloco0ax 3a/laHus

BBINOAHATE BEIYUCIEHHS C HCIIOJIB30BAaHUEM (DOPMYIT 71-TO WieHa apu(PMETHIECKON U T€OMETPHUECKON POrpeccuil,

4.2

CYMMBI ICPBBIX N YJICHOB
4.3 N300paxaTh 4iaeHbl IOCIEN0BATEIBHOCTH TOUKAMU Ha KOOPUHATHON INIOCKOCTH

Pemare 3amaum, CBSI3aHHBIE C YMCIOBBIMHU IOCIIEAOBATEIBHOCTSMH, B TOM YHCIIC 33Ja4dl M3 PEalbHOU KU3HH (C
4.4

UCTIOJIB30BaHUEM KAJIBKYJISATOPA, UPPOBBIX TEXHOJIOTHIN)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

9 KUIIACC
Kona IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna 1 BBIYUCICHUS
1.1 PanmonarnbHbIe UnciIa, MPPAMOHATBHBIE YHCIIA, KOHEYHBIE M OECKOHEYHBIE IECATHYHBIE IPOOH
- MHOXecTBO JeMCTBUTENIBHBIX YUCEN, ACHCTBUTEIbHBIE YUCIa Kak OECKOHEUHbIE AeCATUYHbIE ApoOu. B3auMHO oHO3HAaYHOE
' COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENBHBIX YUCENl U KOOPAUHATHON npsiMoil. CpaBHEHHE AEMCTBUTEIbHBIX YHCE
1.3 ApudmeTndeckue EHUCTBHS ¢ JSHCTBUTEILHBIME YUCIIAMHU
W3mepenus, npulnmxeHus, olieHKH. PazMepsl 00bEKTOB OKPYIKAIOLIEr0 MUPA, IUTEILHOCTD IPOLIECCOB B OKPYIKAIOIIEM MUPE.
1.4 [TpubnnxEéHHOEe 3HAUE€HUE BEJIWYMHBI, TOYHOCTh NpuOMKkeHus. OxpyrieHue uucen. lIpukuika U OIEHKAa pe3ysbTaToB
BBIYMCIICHUI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 YpaBHEHHUsI C OHON TEPEMEHHON
2.2 JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIINUXCS K JINHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHM, CBOASIIIUXCS K KBaPATHBIM
24 bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHns ypaBHEHUN TPETbEU U YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-palMOHANIBHBIX YPAaBHEHUI
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk




2.8

Pemenue cuctem ByX TUHEHHBIX YpaBHEHHM ¢ ABYMS ITE€PEMEHHBIMU

2.9 Pewrenue cucreM IByX ypaBHEHHM, OAHO U3 KOTOPBIX JIMHEHHOE, a PYroe€ — BTOPOU CTEIICHU

2.10 I'paduueckas MHTEpIIPETAIIUSA CUCTEMBI YPAaBHEHUH ¢ ABYMS IIEPEMEHHBIMU

2.11 Pemenne TeKCTOBBIX 33124 aNredpandeckuM crmocooom

2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 Pemrenne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.14 Pemenne cucreM TMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.15 KBanpartHbie HepaBeHCTBa

2.16 I'paduueckas MHTEpIIpeTaUsl HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU
3 OyHKIUU

3.1 KBagparuunas ¢pynkuus, e€ rpaguk u coiictsa. [Tapabosna, KoopAHHATH BEPLUIMHBI 1apabosIbl, OCb CHMMETPUH 11apaldoJIbl

3.2 I'paduxu Gynkuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku pynkunmit y=~k/x, y = x° u ux cBoiicraa

34 I'paduku pyHKuMii , 1 UX CBOWCTBA
4 YucnoBsle OCIE10BATEIBHOCTH

il Omnpenenenre 1 crioco0bl 3aJaHUs YUCIIOBBIX TOCIEI0BAaTEIbHOCTEN. 3aJaHue MTOCIEI0BaTEIbHOCTH PEKYPPEHTHOM (popmyIoit
' 1 GOpMyIIOH n-TO wieHa

4.2 Apudmerndeckas nporpeccusi. DopmyIisl #-ro wieHa apupMETUIECKON MPOrpecChut, CyMMBI MIEPBHIX 71 YICHOB

4.3 I'eomeTrpuueckas nporpeccusi. @opmyiisl #-ro 4ieHa TeOMETPUUYECKON TPOTrPECCUN, CYMMBI IIEPBBIX 71 YIEHOB

44 N300paxeHnue 4ieHOB apu(METHUECKON 1 T€OMETPUUECKON MPOrpeccHii TOUKaMi Ha KOOPIAUHATHON TIOCKOCTH. JIMHEHHbIN 1

AKCIOHEHIINAIbHBIN pocCT




4.5

Cl10’KHbI€ TTPOLEHTHI




HHPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUSA

Kon
NMpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM Pe3y/1bTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NPorpaMMbl OCHOBHOI0 0011ero o0pa3oBanust Ha ocHoBe PI'OC

YMeHnue onepupoBaTh IOHATUAMU: MHOKECTBO, IIOJAMHOXKECTBO, OIIEPAllMU HAJl MHOKECTBAMU; YMEHUE OIIEPUPOBATH
NOHITHSIMH: Tpad, CBA3HBIA Tpad, MepeBO, MUK, MPUMEHSATh MX NPU PEHICHUH 3a/]ad; YMEHHUE HCIIOJIb30BaTh
rpaduueckoe mpeacTaBieHne MHOXKECTB JJIsl OMKMCAHUS PEAIbHBIX MPOILIECCOB U SIBICHUM, IPHU PEIICHUU 3a/1ad U3

JpyTUX y4eOHBIX IPEAMETOB

YMmenue OIICpHUPOBAThL IMOHATHUAMU: OIPCACICHUC, aAKCHMOMa, TCOpEMa, AOKa3aTCJIbCTBO, YMCHUC paCliO3HABAThb
HCTHUHHBIC 1 JIO’KHBIC BBICKA3bIBAHUSA, IPUBOANUTD HPUMEPBI U KOHTPIIPUMEPDLI, CTPOUTDL BBICKA3bIBAHHA U OTPpULAHUS

BBICKA3bIBAaHUU

YMeHue onepupoBaTh MOHATUSMU: HATypaJlbHOE YHUCIO, MPOCTOE M COCTABHOE YMCIIO, AEIMMOCTbh HATypajbHBIX
qucell, IPU3HAKH JISIMMOCTH, 11eJ10€ YK CII0, MOJTyJIb YHCIIa, OOBIKHOBEHHAS IpO0b U JIeCITUYHAsI 1pO0b, CTaHIapTHBIN
BUJl 4YMCJIA, PAlMOHAJIBHOE YHUCIO, HPpAIMOHAIbHOE 4YHCIIO, apu(MeTHYecKUi KBaJpaTHBbIH KOPEHb;, yMEHHUE
BBITOJIHATH JICHCTBUS C YHMCIaMM, CpPaBHUBATh U YIHOPSIOYMBATh YHCIA, MPEACTABIATh YHUCIA HAa KOOPAMHATHON

IIPSAMOM, OKPYIJIATh YNCJIA; YMEHHE JI€TaTh IPUKUAJKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh MOHATHSMH: CTENEHb C IIEJIbIM IIOKa3aTeseM, apu(pMETHUYEeCKU KBaJpaTHBI KOpEHb,
MHOTOWJIeH, anredpanyeckas 1podb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHH OOJIbIlle eIUHUIIBI;
YMEHHE BBINOJHATh pacd€rhl Mo Qopmyiam, MpeoOpa3oBaHUs LEIbIX, APOOHO-PALIMOHAIBHBIX BBIPAXKEHUH U
BBIPa)KEHUI C KOPHSAMHU, pa3jioKeHnEe MHOTOWIeHa Ha MHOYKUTEIH, B TOM YHUCIIE C UCTI0Ib30BaHNuEM (OpMYJI pa3HOCTH

KBaapaToB U KBaJgpaTra CyMMBI U Pa3HOCTH




VYMeHue onepupoBaTh NOHATUSAMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOW NIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IEPEMEHHOW; yMEHHE pellaTh JIMHEHHbIE W KBaApaTHbIC YPaBHEHUS, IPOOHO-paIlMOHAIbHBIC
YPaBHEHHUs C OJHOW NEPEMEHHOM, CUCTEMBI JABYX JMHECHHBIX YPaBHEHUM, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIC U JPOOHO-palMOHATFHBIE HEPABEHCTBA C OJHOW NMEPEeMEHHOW, B TOM YHCJE NPU PEIICHUH 337134 U3
JpYruX IPEIMETOB M IPAKTHYECKHUX 3a7ad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO NPSMYK) M KOOPIMHATHYIO

IUIOCKOCTB /17151 U300pakeHUs PEILICHUI YpaBHEHU, HEPaBEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUSAMH: QYHKIHSA, rpaduK QyHKINMU, HYIH (YHKIHH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
NPOMEXYTKH BO3pacTaHus, yObIBaHWs, HAMOOJIbIIEe W HAWMEHbIEe 3HAUYCHUS (DYHKIMH;, YMEHHE OIEePUPOBATH
HNOHSATHUSAMH: TpsAMas TMPONOPHUOHANBHOCTh, JHHEHHas (QyHKIMSA, KBaapaTudHas (yHKOus, oOpaTHas
IPOTNOPIHMOHATBFHOCTD, Mapadoa, rurnepOoia; yMEeHHe CTPOUTh rpaduku (yHKIMNA, UCTOIB30BAaTh TPAPHUKH IS
OIIpEJICTICHUS] CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, JUIS PELICHHS 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U peaIbHOU

JKU3HH, YMCHUC BbIPAKATDH (1)OpMyJIaMI/I 3aBUCUMOCTH MCXKY BCIIMUMHAMU

YMeHue onepupoBaTh MOHATUAMU: TOCIEI0BATEIIBHOCTD, apu(pMETHUECKas U TEOMETpUYECKasi IPOrpecCuu; yMEHUe
UCIIOJIb30BaTh CBOMCTBA MOCIIEe10BATEIbHOCTEN, (HOPMYJIIBI CyMMBI M OOLIETO YeHa IIPH PEIIeHUH 3ajiay, B TOM YHCIIe

3a/1a4 U3 JIPYTUX YYeOHBIX MPEAMETOB U PEATHHOM KU3HU

YMeHue pemiars 3aJja4uy pa3HbIX TUIIOB (B TOM YHCII€ Ha IPOLEHTHI, 10JIM M YaCTH, ABM)KEHHE, padoTy, IEeHY TOBapOB
U CTOMMOCTB IMOKYIIOK M YCIIyT, HAJIOTH, 33Ja4d U3 OOJIACTH YIpaBJIEHUs JIMYHBIMU M CEMEWHBIMU (pUHAHCAMH);
YMEHHE COCTABIIATH BBIPAKEHUS, YPABHEHMs, HEpPABEHCTBA W CHUCTEMBbl IO YCJIOBHUIO 3a/ay, HCCIEN0BaTh
MOJIyYeHHOE PelleHHEe U OI[EHUBATH MPaBAONOJOOHOCTh MOJyUYE€HHBIX PE3YJIbTaTOB

YMeHue omnepupoBaTh MOHATUAMHU: (QUrypa, TOUKA, OTPE30K, MHpsMas, Jyd, JIOMaHas, Yrojl, MHOTOYTIOJbHUK,
TPEYroJbHUK, PAaBHOOEIPEHHBIH M PaBHOCTOPOHHUN TPEYTrOJbHHUKH, MPSAMOYTOJIbHBIA TPEYrojbHHUK, MeJIuaHa,
OuccekTpuca M BBICOTA TPEYrOJbHHMKA, YETHIPEXYTOJBHUK, MapajuiesorpaMM, poMO, MPSMOYTOJIbHUK, KBajparT,

Tparneuus; OKpyHOCTb, KpYyT, KacaTeJabHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHUE pelIaTh 3a7auH,




B TOM 4YHCIIC U3 HOBCGHHCBHOﬁ KHU3HHM, Ha HAXOXIACHUC I'COMCTPUYCCKHUX BCIWYHMH C IMMPUMCEHCHUCM HU3YUYCHHBIX

CBOWCTB Quryp u pakToB

10

YMeHue onepupoBaTh MOHATHSAMH: PaBEHCTBO (UTYp, PaBEHCTBO TPEYroOJIbHUKOB; MapajulebHOCTh U
NEePIEHANKYISAPHOCTD MPSAMBIX, YTOJI MEXIY MPSMBIMH, MEPICHINKYIISP, HAKIOHHAs, MPOEKIus, mogooue duryp,
MOJOOHBIE TPEYTOJbHUKHU, CHUMMETpPUS OTHOCHUTENIBHO TOYKH M MPSMOM; yMEHHE paclo3HaBaTh pPaBEHCTBO,

CUMMETPHUIO U ITo100ue (pUryp, NapajiebHOCTh U MEPIEHIUKYIISIPHOCTD MPSAMBIX B OKPY>KaIOILIEM MUDPE

11

12

YMeHue onepupoBaTh MOHATHIMU: ITTUHA, PACCTOSIHUE, YToJI (BEJIMYMHA yTila, CHHYC U KOCUHYC yTjla TPEYTOJIbHUKA),
IUIONIA/Ib; YMEHUE OLIEHUBATh pa3Mephl MPEAMETOB U 00BEKTOB B OKPYIKAIOIIEM MUPE; YMEHHUE IPUMEHSATH (POPMYIIbI
nepuMeTpa M IUIOMAAM MHOTOYTOJIBHUKOB, IJIUHBI OKPYXKHOCTH W IUIOIIAAU Kpyra, o0beMa MPsSMOYrOJbHOTO
napajuiefienurnena; yMEeHHe NPUMEHATh NPU3HAKKM PAaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrosibHuKa, Teopemy Iludaropa, TpUroHOMETPUUECKHUE COOTHOIICHHUS ISl BBIYMCICHHUS JIMH, PACCTOSHHM,
Iomanaeu

YMenue n3o0paxaTh MIIOCKHE (GUTYPHl U MX KOMOWHAIMH, MPOCTPAHCTBEHHBbIE (PHUTYpPHI OT PYKH, C TTOMOIIBIO

qepTé}KHBIX HHCTPYMCHTOB U JJICKTPOHHBIX CPEACTB 110 TCKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO

13
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YMmenune OINCpHUPOBATHL IMOHATHUAMU: IMPAMOYIroJibHasd CHUCTEMAa KOOPAWHAT, KOOPAWMHATBI TOYKH, BCKTOpP, CyMMa
BCKTOPOB, IPOU3BCACHNEC BECKTOPA HAa YUCII0, CKAIIIPHOC ITPOU3BCACHUEC BEKTOPOB; YMCHUC HCII0JIb30BAaTh BEKTOPHI U
KOOpAUWHATHI IJIA NPEACTABIICHUA JaHHBIX N PCIICHWA 3a1a4, B TOM YUCJIC U3 APYTUX yLIC6HI)IX npeaAMETOB U peaanoﬁ

KHN3HHU

YMeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE W KPYTOBBIE JUArpaMMbl, TaOJHUIbI, cperHee apu(MeTHUecKoe,
MearaHa, HauOoJiblllee U HauMEHbIIee 3HaYeHHs, pa3Max YuCI0BOro Habopa; yMeHHe U3BJIeKaTh, UHTEPIPETUPOBATh
U 1peobpa3zoBbiBaTh MH(OPMALINIO, MPEICTABICHHYI0 B TaOMMIAX M Ha JMarpaMMax, OTPa)karollyl0 CBOMCTBa U
XapaKTEPUCTUKHU PEAJIbHBIX MPOLIECCOB U SIBICHUN; YMEHUE paclo3HaBaTh U3MEHUYMBBIE BEIMUMHBI B OKPYKaIOIIEM

MUpE
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YMeHue onepupoBaTh MOHATHSAMH: CIy4YalHbIA OMNBIT (CIy4alHBI HKCIEPUMEHT), JJIEMEHTapHOEe COObITHE
(97eMEeHTapHBI WCXOJ) CIY4YallHOTO OMbITa, CIydailHOEe COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHE HAXOIWTh
BEPOATHOCTH CIy4YailHBIX COOBITHI B OMbITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU; YMEHHUE PEllIaTh
3a/1aud METOJOM OPraHM30BaHHOIO Mepedopa M C HMCIOJb30BAaHUEM IpaBUjIa YMHOXEHHUS, YMEHHUE OICHUBATH
BEPOATHOCTH pEAlbHBIX COOBITUN U SBICHHM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHHIX
COOBITHIA B OKPY’KAIOIIEM MHUPE U B )KU3HH; 3HAKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM

OOIBIINX YHCET U €ETO POJIBIO B MACCOBBIX ABJICHHUAX
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YMmenue BI)I6I/IpaTI) HOI[XOI[?IHII/Iﬁ I/I3y‘~I€HHI>II71 MCTOJ JIA PCIICHUA 3aJa4u, IPUBOAUTE HNPUMEPBI MATCMATHYCCKUX
3aKOHOMepHOCTCI>'I B MIpHUPOAC U KHU3HHU, PACIIO3HABATDH IIPOABJIICHHUEC 3aKOHOB MATCMATHKU B UCKYCCTBC, OIIUCBHIBATDH
OTACJIbHBIC BBIAAOIINUECA PE3YyJIbTAThl, IOJTYYCHHBIC B XOJA€ PAa3BUTUA MATCMATHKU KaK HAYKH, IIPUBOANUTH IPHUMEPLI

MAaTEMATUYCCKHUX OTKpBITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HCTOpUHU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D ITIO MATEMATHUKE

Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA

1 Uucna v BBIYUCICHUS

1.1 Harypanbnslie u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2 OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE MIEPHOANIECCKHIE APOOH

1.3 PanmonanbHele uncia. ApupmMeTnyeckue onepanuy ¢ palioHaIbHBIMU YHCIaMU

1.4 JlelicTBUTENbHBIE YUCIa. APH(PMETHIECKHE OTIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH

1.5 [TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHUIIa OKPYTJICHHS, TIPUKH/IKA M OIICHKA PE3yJIbTaTa BEIYHMCICHUH
2 AnreOpandecKkue BbIpaKCHUS

2.1 BykBeHHble BbIpakeHUsI (BbIPaXXKEHUS C IEPEMEHHBIMU )

2.2 Crenens c 1enbIM nokaszareneM. CTeneHb ¢ pallioHaIbHBIM Mmoka3areiaeM. CBOMCTBa CTETICHU

23 MHorouneHst

2.4 Anrebpanyeckas 1po0b

2.5 ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JlelicTBrs ¢ apupMeTHYeCKUMU KOPHIMU HaTypalbHON CTETIEHU
3 VYpaBHEHMSI U HEPABEHCTBA

3.1 Lenble u poOGHO-panrioHaNbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI

3.2 Henble u 1poOGHO-panioHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

33 Pemenne TekcTOBBIX 3a7a4
4 Yucnosle NOCIIET0BATEIBHOCTH




4.1

HOCJ’IGHOB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJaHusA HOCHCHOB&TCHLHOCTCﬁ

4.2 Apudmerndeckas U reoMeTpudeckas nporpeccuu. @opmysa CI0XKHbBIX POIIEHTOB
5 OyHKIUU
OyHKUA, crocoos! 3amanus GyHkuun. ['paduk ¢ynkuun. OOGIacTh ONpeneIeHUs U MHOXKECTBO 3HaYeHH ¢yHKuuu. Hymm
5.1. ¢bynkuu. [IpoMexyTku 3HaKomoctossHCTBA. [IpoMexyTk MOHOTOHHOCTH (DYHKUMU. MaKCHUMyMbl 1 MUHUMYMbI (DYHKIIHU.
Haubonpiiee n HanMeHblee 3HaYeHUE (PYHKIIUN HA TPOMEKYTKE
6 Koopaunatsl Ha npsiMO#l ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexkapTOBbI KOOPAMHATHI HA TIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue Gpurypsl u ux cBoiicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojibsHUKH
7.4 OKpyY>KHOCTb U KPYyT
7.5 N3mepenne reoMeTpu4eCKuX BEIUYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BepositHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Komb6unaropuka




8.4

MmuoxecTBa

8.5

I'pads




YYEBHO-METO/INYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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IHHOACHUTEJBHASA 3AIINCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX pa3JelIOB IIKOJbHOM MaTEMaTHKH, UMEIOLIUI CBOEH LIENbI0 00ECIEYUTh U3yUYEeHUE
CBOMCTB U pa3MepOB (PUTYpP, UX OTHOIICHUN U B3aUMHOE PACIIOI0KEHHUE, ONIUPAETCS Ha JIOTHYECKYIO, I0Ka3aTEIbHYIO JIUHUIO.
[{eHHOCTH M3y4YEeHHS TEOMETPUH HA YPOBHE OCHOBHOTO OOLIET0 00Opa30BaHUS 3aKIH0YAETCA B TOM, YTO OOYYAIOIIUNCS YUUTCS
MIPOBOJIUTH JOKA3ATEIbHBIE PACCYXKACHHS, CTPOUTH JIOTHUYECKHE YMO3AKIIOUYEHUS, TOKA3bIBaTh UCTUHHBIE YTBEPXKICHHS W
CTPOUTh KOHTPIPUMEPHI K JOXKHBIM, MPOBOJUTH PACCYXKACHHUS «OT MPOTUBHOTO», OTIMYATH CBOMCTBAa OT IPU3HAKOB,
(dbopMyUpoBaTh 0OpaTHBIEC YTBEPHKICHUS.

BTopoii 1enbro n3ydeHns TeOMETPHUH SIBIISIETCS UCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA IIPH PEIICHUH KaK MaTEMaTHYECKHUX,
TaK M MPAKTUYECKUX 3a/1ay, BCTPEUAIOIIUXCA B pealbHOM XU3HU. OOydarolmuics TOJDKEH HAyYWUThCS OIpPEAeSnTh
r€OMETPUYECKYIO QUTYPY, ONUCATH CIIOBAMH JAHHBIA YEPTEXK WU PUCYHOK, HANTH IJI0IIA/Ib 3€MEIBHOTO y4acTKa, PACCUUTATh
HEO0OXOAMMYIO JITTMHY ONTOBOJIOKOHHOTO KaOels uiu Tpedyemble pa3Mephl rapaxka JJjii aBTOMOOHIIL. ITOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTEIbHAS JUHUS B M3yueHUU reomeTpuu. [Ipu permieHunu 3agad npakTHUECKOIO XapakTepa oOydJaromuics
YUYUTCSI CTPOUTH MATEMATHYECKHE MOJENIA PEAIBbHBIX JXKU3HEHHBIX CHUTyallWid, IMPOBOJWTH BBIYMCIECHHUS W OLICHUBAaTh
aJIeKBAaTHOCTD MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaXHO MOAYEPKUBATH CBSI3M F€OMETPUM C APYTMMH y4€OHBIMHU IMpeAMETaMH, MOTHMBUPOBATH HCIOJb30BaTh
OTIpe/ieNICHUs] TEOMETPUUECKUX (PUTYP U MOHATHH, AEMOHCTPUPOBATh NPUMEHEHHUE MOTYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE.
OTu cBsA3u Haubosiee sIPKO BHUIHBI B Temax «Bekropb», «TpuroHomerpuueckue COOTHOIICHUS», «MeEToJl KOOpAUHAT» U
«Teopema I1udaropay.

VYueonslii kypc «I'eoMeTpus» BKIIOYAET CAEAYIOIINE OCHOBHBIE pa3zielbl coaepkanus: «['eomerpuueckue Gpurypsl u ux
CBOMCTBay», «/3MepeHrne reoMeTpruuecKux BEIUUYHHY», «JleKapTOoBbl KOOPJAMHATHI Ha IJIOCKOCTH», «BekTopb», «JIBrkeHus
miockocTny, «IIpeobpazoBanust OIO0MS.

Ha u3ydenue yue6Horo kypca «I'eomerpus» orBogutcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJIen0), B § Kjacce
— 68 yacoB (2 yaca B HeJeN0), B 9 ki1acce — 68 yacoB (2 yaca B HEJIETIO).



COIEPXAHUE OBYYEHUA

9 KUIIACC

Cunyc, kocunyc, TanreHc yriaos oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUECKOE TOXK1ECTBO. DPOPMYIIbI IPUBEACHHUS.

Pemenue tpeyronbHUKOB. TeopemMa KOCUHYCOB U TEOpEMA CUHYCOB. PellleHre NpakTUYeCKUX 3a/1a4y ¢ UCIOJIb30BAHUEM
TEOPEMBI KOCHHYCOB Y TEOPEMBI CHHYCOB.

[IpeoOpa3zoBanue nonodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 TpPOU3BEACHUH OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB CEKYIIHUX, T€OpeMa O KBaapare
KACaTEJIbHOM.

BekTtop, amuHa (MOJyJib) BEKTOpa, COHANpaBICHHBIE BEKTOPBI, IPOTUBOMOJIOKHO HAMpaBICHHbIE BEKTOPBI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALINX Ha/l BEKTOpaMu. Pa3noxenne BEKTopa Mo ABYM HEKOJUIMHEAPHBIM
BekTopaM. KoopanHatel Bekropa. CkaasipHOE IPOU3BEICHNE BEKTOPOB, IPUMEHEHUE JUUISl HAXOXKIAECHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IFIOCKOCTU. Y PABHEHHUSI PSIMOU U OKPY>KHOCTH B KOOPJIMHATAX, IEPECEUEHUE OKPYIKHOCTEN
U IpsIMBIX. MEeTOJT KOOpJIMHAT U €r0 MPUMEHEHHE.

[IpaBunbpHBIE MHOIOYIOJIBHUKH. [[nMHaA OKpyXHOCTU. I'pagycHas W pajMaHHas Mepa yria, BBIYUCICHHE [JIMH YT
OKpyxHocTtel. [Inomane kpyra, cekropa, CerMeHTa.

JIBUKEHUsl TUIOCKOCTH U BHYTPEHHUE CUMMETpUHU QUryp (snemeHTapHble npenctaBieHus). [lapamienbHbiil nepeHoc.
[ToBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI YU4eOHOTO Kypca «I'eoMeTpusy XapaKTepu3yIOTCs:

1) maTpuoTnyeckoe BOCIUTAHHE:

NPOSIBIECHUEM MHTEpPECa K MPOLLIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHMCKON MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S/3aHHOCTEH rpakjaHuHa U peau3alliy ero npas, IPeJACTaBICHUEM O MaTeMaTHYECKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD, SBIICHHH, MPOIEAYpP TPaKJaHCKOTo OOIIecTBa (HAmpuMep, BBHIOODHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJEHUIO 3TUUECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JTOCTHKCHUN HAYKH,
OCO3HAHHUEM BaYKHOCTU MOPATbHO-3TUYECKUX IMIPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad MaTeMaTHYECKON HaIrpaBJI€HHOCTH, OCO3ZHAHHUEM
BAXXHOCTH MaTeMAaTHUYECKOro 00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl yCIENTHON MPoeCcCUOHANILHON IESITEILHOCTH U
pa3BUTHEM HEOOXOJUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM W MOCTPOCHHEM HHAUBUIYATbHON TPACKTOPUM OOpA30BaHUS U
YKU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U JCTETUYECKOMY BOCHPHUSITHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3aj]ad, PEIICHHM,
paccyXJaeHul, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTAalle! B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHWNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Y€JIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYECKOW HAYKU Kak c(ephl YeIIOBEUECKON NESITEIIbHOCTH,



ATanoB €€ pa3BUTUSA M 3HAUYUMOCTH JUJISl Pa3BUTHUS LIMBWIM3AIMHU, OBIAJCHUEM S3BIKOM MAaTEMaTUKH W MaTeMaTHYEeCKOU
KyJBTYypO# KaK CpEJICTBOM TO3HAHUS MUPA, OBJIAJICHUEM MTPOCTCUIITUMHU HABBIKAMH HCCIICIOBATEIHCKOM NEITEITHOCTH;

6) pusuyeckoe BocnuTanue, GOPMUPOBAHNE KYJILTYPHI 310POBbSI M IMOLMOHAJIBHOTO 0JIArONOJIyYnsi:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECAaX CBOETO 3/I0POBbs, BEACHUS 30pPOBOr0 00pasa >KU3HU
(3mopoBoe mUTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATHUM M OTAbIXA, peryisgpHas (Qu3nyeckas AaKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKA peiIeKCHH, MPU3HAHMEM CBOETO MPpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpHEHTalel Ha TPUMEHCHHE MAaTeMAaTHYECKHX 3HAHWHA TSl PEIICHUS 3a7a4 B 00JACTH COXPAHHOCTH OKPYIKaIOIIeH
Cpenbl, IJIAHUPOBAHHUS TOCTYNKOB W OILIEHKH HMX BO3MOXHBIX TOCIEJICTBUN I OKPYXKAIOIIeH Cpeibl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOJIeM U MyTel UX pelIeHHUs;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSIM COIUAJILHOI U NMPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOINPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH dYepe3
MPAKTUYECKYIO JIEATEILHOCTh, B TOM YHCJIC YMEHHE YUUTHCSA y APYTHX JIIOJEH, MPUOOpPETaTh B COBMECTHOU NIEATEITLHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCJI€ (JOPMYITHUPOBATH UJIEH, TOHSATHUS, TUTIOTE3bI 00 00bEeKTaxX
U SBJICHHWSIX, B TOM YHCJIC paHee HEHM3BECTHBIX, OCO3HaBaTh ACHUIIUTHI COOCTBEHHBIX 3HAHWH W KOMIIETCHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOIIHIA
KOHTpPMEDP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHUS U NEUCTBUS, (HOPMYIUPOBATh U OIEHWBATH PUCKU W TOCIECACTBUS,
(hopMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jijornyeckue 1eicTBHA:



BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHbBIE NMPU3HAKM MATEMATHUYECKUX OOBEKTOB, MOHATHI, OTHOIIEHUNH MEXITY
NOHATUSMH, (HOPMYIHPOBATH OMpPEEICHUS TOHSATHM, yCTaHABIMBATh CYIIECTBEHHBIM MNpPU3HAK KIACCH(PHUKAIUH,
OCHOBaHMs 1J1s1 0000IIEHNS U CPAaBHEHM I, KPUTEPUHU ITPOBOJIMMOIO aHAJIN34;

BOCIIPUHUMATh, (POPMYIMPOBATh U MPEOOPA30BBIBATH CYKICHMS: YTBEPAUTENIbHBIE U OTPULIATENIBHBIE, €UHUYHBIE,
YaCcTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHUBOpEUMsl B (PaKTax, JAHHBIX, HAOIIOJEHUSIX U
YTBEPKICHUSIX, IPEeAaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN M MPOTHUBOPEUYUH;

JIeNaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUECHUN
10 AHAJIOTUH;

pa3bupath J10Ka3aTeabCTBA MAaTEMATUUECKUX YTBEPKIACHUM (MPSIMbIE U OT IPOTUBHOIO), IPOBOJUTH CAMOCTOSTEIBHO
HECJIO)KHBIE JO0Ka3aTeIbCTBA MATEMAaTHYECKUMX (PAKTOB, BBICTpaWBaTh apryMEHTAlMI0, MPUBOJUTH HPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;

BBIOMPATh CIOCOO pelleHrs ydyeOHOH 3ahaud (CpaBHUBATh HECKOJIBKO BapHUAaHTOB pEIICHHs, BBIOMpATh HamOoJee
HNOAXOJSIINNA ¢ YYETOM CaMOCTOSATENIBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrlie ucciieqoBarebCKue 1eCTBUSA:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIIbCKUN MHCTPYMEHT MO3HAHUs, (POPMYIMPOBATh BOMPOCHI, (PUKCUPYIOLIKE
MPOTUBOpEYHE, NPOOIEMY, CAMOCTOSTEIBHO YCTAHABIMBATH HCKOMOE M JaHHOE, (OpMUPOBaTh THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

IPOBOJUTH TI0 CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOJbIIOE HCCIEJOBAaHUE IO
YCTaHOBJIEHHIO 0COOEHHOCTENH MaTEMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXAY CO0O0i;

CaMOCTOSTENbHO POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOEHNS, UCCIICIOBAHUS,
OLICHUBATh JOCTOBEPHOCTb MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000OLIECHUN;

IIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IMPOLECCA, & TAKKE BBIABUTATh MPEANOJOKEHHUS O €ro Pa3BUTUH B HOBBIX
YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIABJIATH HEAOCTATOYHOCTD U M30BITOYHOCTH I/IH(i)OpMaI_II/II/I, JaHHBIX, H€O6XOI[I/IMBIX AJI1 pCIICHUS 3aa4u;



BBIOMpaTh, AHATU3UPOBATh, CHCTEMATU3WPOBATh M HHTEPIPETUPOBATh MHQPOPMAIMIO PAa3IMYHBIX BHIOB U (opm
MIPEICTABIICHHS;

BBIOMPATh (PopMy MpeacTaBiaeHUs HHGOOPMAITIN M WIUTIOCTPUPOBATH PEIIacMbIC 3a/1aUl CXeMaMHU, TharpaMMaMu, HHOU
rpadKoi U MX KOMOMHAITUSAMU;

OIICHMBATh HAA&KHOCTh HMHPOPMAIMHM IO KPUTEPHUSAM, TNPEUIOKCHHBIM YUYUTEIIeM WIH CPOPMYTUPOBAHHBIM
CaMOCTOSITEITLHO.

KOMMyHHKaTI/IBHbIe YHuUBEpPCAJIbHbIC yqeﬁﬂme HeﬁCTBHﬂ:

BOCITPUHUMATH U (POPMYITUPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBUSAMH H IIEJISIMU OOIIIEHHUS, SICHO, TOYHO, TPAMOTHO
BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS IO XOJy PEIIEHHUs 3a/ayd,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTaT;

B X07I¢ 00CYKICHHS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, IPOOJIEMBI, pEIIaeMO 3a7a9H, BLICKA3hIBATh
WJICU, HAIICJICHHBIE Ha MOWCK PEIICHUS, COIMOCTABIIATh CBOM CYXKICHUS C CYKICHUSMHU APYTHX YYaCTHUKOB JHAJIOTA,
0oOHapyXMBaTh Pa3IUIKE U CXOJICTBO IMO3UIINI, B KOPPEKTHON opMe POopMyTHPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
MPEICTABIATh PE3YJIbTAThl PEIICHUs 3a7add, DKCIIEPUMEHTA, MCCIEAOBAHMS, MPOEKTa, CAMOCTOSITEIbHO BBIOUPATH
(dbopMat BBICTYIUICHHSI ¢ YIETOM 3a/1a4d IPE3EHTAIIMU U OCOOCHHOCTEH ayUTOPHUH;

MOHUMAaTh M HWCIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHAYaJIbHOW pabOThI MPH PEIICHUH YUeOHBIX
MaTeMaTHYECKHX 3a]1a4;

MPUHUMATh 1IEJIb COBMECTHOM JIEATETbHOCTH, INIAHUPOBATh OPTaHU3AlUI0 COBMECTHOU PabOThI, paclpeaeisaiTh BUIbI
paboT, JOroBapuBaThLCs, 00CYKAATh MPOIIECC U PE3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYNMNOBBIX (Gopmax padboThl (0OCYXKIeHUs, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U JpPYTHE),
BBITIOJTHATH CBOIO YaCTh PA0OTHI 1 KOOPIMHUPOBATH CBOU ICUCTBUS C IPYTUMH YJICHAMHU KOMAaH/IbI, OIICHUBATh KA4eCTBO
CBOETO BKJIaJIa B OOIINH MTPOIYKT MO KPUTEPUIM, CPOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aHMMO,ICHCTBHSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzanus:



e CaMOCTOSITEIIBHO COCTAaBJIATH IUIAH, AITOPUTM PEIICHHUs 33ja4uu (WM €r0 9acTh), BRIOUPATh CIIOCO0 PEIICHHS ¢ yIETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C
y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

e BIQJETH CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MTPOIIecca M Pe3ysIbTaTa PelieHIs] MaTeMaTHISCKON 3a/1auH;

e TIPEIBHUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH 33]1a4¥, BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAWICHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJIbTaTa JCATCILHOCTH ITOCTABICHHOW ICNM W YCIOBUSAM, OOBSICHSATH NPUYUHBI
JOCTHKEHUSI UM HEJOCTKEHUS 1IeTTH, HAXOAUTh OIITHOKY, /1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xon1ry oOyuenus B 9 kiaacce 00ydarOnIUiics MOIYUUT CISTYIONIAE MPEIMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YTJIOB, HAXOAUTH C UX MOMOIIBIO PA3JIUYHBIC SJIEMEHTHI TPSIMOYTOJIBLHOTO
TPEyTOJIbHUKA («pEIICHUE MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonuTh (C MOMOIIBI0 KAIBKYJISTOPA) JJIUHBL U YTJIBI TS
HEeTAOJINYHBIX 3HAYEHUH.

[Tons3oBaThes  (OpMyJIaMH TIPUBEICHHS W OCHOBHBIM TPHTOHOMETPHYECKHUM TOXKICCTBOM I HAXOXKICHUS
COOTHOIIEHUIN MEXK]Ty TPUTOHOMETPUUECKUMHU BETUYNHAMMU.

Ucnonb3oBaTh TE€OpeMbl CUHYCOB M KOCHMHYCOB JUISl HaXOXKJACHUS PA3IMYHBIX JJIEMEHTOB TPEYroJbHUKA («pEIICHHE
TPEYTOJLHUKOBY ), MPUMEHSTh UX MPHU PEIICHUU T€OMETPUUECKUX 3a/1au.

Brnaners moHsATHSMHU TpeoOpa3oBaHHs IMOJ00MSA, COOTBETCTBEHHBIX JJIEMEHTOB IMMOJ00HBIX ¢uryp. I[lomb3oBaThes
CBOMCTBaMHU MOAO0OMS MTPOU3BOIBHBIX (DUTYP, YMETh BBIUYUCIIAThH JJIMHBI M HAXOAUTH YIJIbl y MOA00HBIX puryp. [IpuMeHsaTs
CBOMCTBA MOI00MS B MPAKTUUECKUX 3a]a4ax. Y METh IPUBOJUTH MPUMEPHI MOJOOHBIX (DUTYDP B OKPYKAIOIIEM MHPE.

[Tonp3oBaThCd TEOpEMaMU O TPOU3BEACHUU OTPE3KOB XOPA, O MPOU3BEACHUM OTPE3KOB CEKYIIHUX, O KBaJpaTe
KacaTeJabHOM.



[Tonb30oBaThCsd BEKTOpAMU, MOHMMAaTh HMX TEOMETPUYECKUH M (PU3UYECKUM CMBICH, TPUMEHSATh UX B PEIICHUH
TCOMETPUYECKUX U PU3HUSCKUX 3a/1a4. [[pUMEHATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB JJISI HAXOXKICHUS JIJTMH U YTJIOB.

[Tonp30BaThCA METOJIOM KOOPAMHAT HA TJIOCKOCTH, NPUMEHSTH €T0 B PEIIICHUU T€OMETPUUECKUX U MPAKTUYECKUX 3a7ad.

BrageTs noHATUSIMY TPaBUIILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JTUHBI IYTH OKPY>KHOCTHU U paIMaHHON MEPHI
yTiia, YMETh BBIYUCIIATH MIIOMIAIb Kpyra U ero yacteid. [I[puMeHsTh nmoydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1ayax.

Haxonuth ocu (WK HEHTPB) CAMMETPUH GUTYP, IPUMEHSTH IBMXKEHHS TUIOCKOCTH B IMIPOCTEUIIINX CITydasiX.

[IpuMeHsATh MOMy4eHHBbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTeMaTHYECKUE MOJCIM JJIsl 3a/lady peaibHOW >KU3HU U
MPOBOAUTH COOTBETCTBYIOIINE BBIUMCICHHUS C MPUMEHEHUEM IMOJ00MS U TPUTOHOMETPUUYECKUX (PYHKIUN (MOIB3YACH, TIe
HE00XO0MMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIE (LM POBbHIE)

Ne i/ Konrpoabnbsie IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 TpHroHoMeTpi. Teopemst kocHHycos 16 1 https://m.edsoo.ru/5172BY40V
U CUHYCOB. Penienue TpeyrojabsHUKOB
[IpeoOpazoBanue moa00wms.
2 Metpudeckrue COOTHOIIEHUS B 10 1 https://m.edsoo.ru/TS8CWSWSF
OKPY>KHOCTH
3 Bekrops! 12 1 https://m.edsoo.ru/X4JFWORCL
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 https://m.edso00.ru/ISQMGS5AFT
[IpaBuiibHBIE MHOTOYTOJILHUKH. [[THa
5 OKPY>XHOCTH U ILIOIIAAb Kpyra. 8 https://m.edsoo.ru/BMBZSAEUS
Brruncnenue mnomanein
6 JIBU>KEeHUS MIIOCKOCTH 6 https://m.edsoo0.ru/SHUMOCSCI
7 g;iiﬁ:;:;;;iofizi;e’ 7 2 https://m.edsoo.ru/VYL6CQRS8P
OBHLIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P

IHOYPOYHOE IIVTAHUPOBAHUE

9 KUIIACC
KonuyecrBo 1yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTebHbIEC peCypcChl
padoThI padoThI
Ornpenernenue
1 TPUTOHOMETPHUYECKUX (YHKIIUN 1 https://m.edsoo.ru/CD1X6AAL2
yriioB ot 0° o 180°
2 DopmyJibl IPUBEACHUSA 1 https://m.edsoo.ru/0BNBY3J20Q
3 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/RHIDMBXJ5
4 Teopema KOCMHYCOB 1 https://m.edsoo.ru/KOM41J37R
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/JUPIR2ISZ
6 Teopema cuHyCcOB 1 https://m.edsoo.ru/ANH6PTII7
7 Teopema cuHycOB 1 https://m.edsoo.ru/4ALWCLZGKB
8 Teopema cuHyCcOB 1 https://m.edsoo.ru/6NO2CEWIN
HaxoxzaeHnue JUIMH CTOPOH U
9 8 8 P 1 https://m.edsoo.ru/3ILX8ICNG
BEJIMYMH YTJIOB TPEYTOJIbHUKOB
10 Pemenue TpeyrojibHUKOB 1 https://m.edsoo.ru/KJ8891JVV
11 Pemenue TpeyroibHUKOB 1 https://m.edsoo.ru/ASEP9BMXS
12 Pemienne TpeyronbHUKOB 1 https://m.eds00.ru/992MSU6ZU
13 Pemenue TpeyrojsbHUKOB 1 https://m.edsoo.ru/DH52RQGDI
[IpakTnyeckoe npuMeHEHNE
14 P P 1 https://m.edsoo.ru/6N7QYFLH7
TEOPEM CHHYCOB M KOCUHYCOB
IIpakTHueckoe MpUMEHEHHE
15 1 https://m.edsoo.ru/JXOUN27RH

TEOpEM CHHYCOB 1 KOCUHYCOB



https://m.edsoo.ru/CD1X6AAL2
https://m.edsoo.ru/0BNBY3J2Q
https://m.edsoo.ru/RHIDMBXJ5
https://m.edsoo.ru/K9M41J37R
https://m.edsoo.ru/JUPIR2ISZ
https://m.edsoo.ru/ANH6PT9I7
https://m.edsoo.ru/4LWCLZGKB
https://m.edsoo.ru/6NO2CEW1N
https://m.edsoo.ru/3ILX8JCNG
https://m.edsoo.ru/KJ889IJVV
https://m.edsoo.ru/A8EP9BMX8
https://m.edsoo.ru/992MSU6ZU
https://m.edsoo.ru/DH52RQGDI
https://m.edsoo.ru/6N7QYFLH7
https://m.edsoo.ru/JXOUN27RH

16

KonTtponbHast pabora o Teme
"Pemenue TpeyroJbHUKOB"

https://m.edsoo.ru/TK6LFSOQC

17

18

[onsarue o npeoOpazoBaHNH
no00us

CoOOTBETCTBEHHBIC JICMECHTHI
moA00HBIX puryp

https://m.edsoo.ru/WPA4QONZN

https://m.edsoo.ru/6 WZ4YFOAQ

19

COOTBETCTBEHHBIE JIIEMEHTHI
noA00HBIX uryp

https://m.edsoo.ru/LFK1UZATS

20

Teopema o mpousBeaeHUN
OTPE3KOB XOp/I, TEOpEMa O
MIPOU3BEJICHUU OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJpare
KacaTeJIbHOHU

https://m.edsoo.ru/KLRALI11S8

21

Teopema o mpousBeaeHUN
OTPE3KOB XOp/I, TEOpEMA O
MPOU3BEJCHUH OTPE3KOB
CEKYIINX, TEOpEMA O KBaJpaTe
KacaTeJbHOM

https://m.edsoo.ru/LYNT6HMDS

22

Teopema 0 mpousBeaeHUN
OTPE3KOB XOp/I, TEOpEMA O
MPOU3BEJCHUH OTPE3KOB
CEKYIINX, TEOpEMA O KBaJpaTe
KacaTeJbHOM

https://m.edsoo.ru/UJOEI9T2A

23

[IpumeHeHne TeopeM B
pELIEHNN TEOMETPUUYECKHUX
3a1a4y

https://m.edsoo.ru/TOB48A8CV



https://m.edsoo.ru/TK6LFSOQC
https://m.edsoo.ru/WPA4QQNZN
https://m.edsoo.ru/6WZ4YF0AQ
https://m.edsoo.ru/LFK1UZATS
https://m.edsoo.ru/KLRAL11S8
https://m.edsoo.ru/LYNT6HMD8
https://m.edsoo.ru/UJ0EI9T2A
https://m.edsoo.ru/TOB48A8CV

24

[IpumeHnenue Teopem B
PELIEHUU T€OMETPUIECKUX
3aj1a4

https://m.edsoo.ru/RTSQ4CQSP

25

[IpumeHneHnue Teopem B
pEeLIEHUN T€OMETPUYECKUX
3a1a4y

https://m.edsoo.ru/VULVGR288

26

27

28

29

KonTponbhas pabota no teme
"IIpeoOpa3oBanue mogoous.
Metpuueckre COOTHOLIEHHUS B
OKpy>kHOCTH"

Ornpenenenne BEKTOPOB.
duznyecKkuil u
F€OMETPUYECKUN CMBICIT
BEKTOPOB

CrnoxeHne U BEIYUTaHHUE
BCKTOPOB, YMHOXXCHHUC BECKTOPA
Ha 9YruCJIO

CrnoXeHHE U BIUNTAaHHUE
BCKTOPOB, YMHOXXCHHUC BEKTOPA
Ha 9YruCJIO

https://m.edsoo.ru/0949L1L15C

https://m.edsoo.ru/J3CES39AE

https://m.edsoo.ru/KGY&I1BY7

https://m.edsoo.ru/LDRAMZ9Y7

30

Clo)XKeHHe U BEIYUTAHUE
BEKTOPOB, YMHOXCHHE BEKTOPA
Ha 4UCIIO

https://m.eds0o.ru/DOG68804Y

31

32

Pa3znoxxenne BekTopa 1o 1ByM
HEKOJUJTMHEAPHBIM BEKTOpaM

KOOp,[[I/IHaTLI BCKTOpa

https://m.edsoo.ru/J2TDGKREQ

https://m.edsoo.rw/IITYKUMLBW



https://m.edsoo.ru/RTSQ4CQSP
https://m.edsoo.ru/VULVGR288
https://m.edsoo.ru/0949LL15C
https://m.edsoo.ru/J3CES39AE
https://m.edsoo.ru/KGY8I1BY7
https://m.edsoo.ru/LDRAMZ9Y7
https://m.edsoo.ru/DOG688O4Y
https://m.edsoo.ru/J2TDGKRE0
https://m.edsoo.ru/IJYKUMLBW

CkansipHO€ ITPOU3BEIECHNE

33 BEKTOPOB, €r0 MPUMEHEHUE JIJIs https://m.edsoo.ru/OUDML31UP
HAXOX/ICHUS JUIUH U YTJIOB
CkansipHO€ ITPOU3BEIECHNE

34 BEKTOPOB, €r0 IPUMEHEHUE IJIs https://m.edsoo.ru/AADOETIFV
HAXOX/ICHUS JIJTUH U YTJIOB

35 Pelenne 3a1ia ¢ HOMONILKO https://m.edsoo.ru/2JR4517A1
BEKTOPOB

36 Pemterite 372 C IOMOMIEH0 https://m.edsoo.ru/AMZ5CARLT
BEKTOPOB

37 Hpmvetiertite BekTOpoB s https://m.eds00.ru/XJGOFOJII
peeHus 3a1a4 QU3NKA

38 }'{OHTPOHB?M pabota o Teme https://m.edsoo.rt/XRYOSPMOO

Bexkropsl

39 JleKapTOBEI KOOpAHMHATEI TOMEK https://m.edsoo.ru/MHQLIZYYO
Ha IJIOCKOCTH

40 YpaBHeHHE NpSIMOit https://m.edsoo.ru/9IUZRULTD

41 YpaBHeHUE NPAMOU https://m.edsoo.ru/8I0UXVNZK

42 YpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/94M1DDAX9
Koopaunarsl Touek

43 [IEPECEUCHHS OKPYKHOCTH U https://m.edsoo.ru/DRGH38D3G
IPSAMOi
Meroa koopauHAT IpH

44 pELIEHUH T€OMETPUUECKUX https://m.edsoo.ru/IAMXQI157N
3a/1a4, TPaKTUYECKUX 3a]1a4
Meron koopauHaT Ipu

45 pELIEHUH TEOMETPUIECKUX https://m.edsoo.ru/XFTU86021

3aia4, MPaKTUYCCKUX 3aaa4d



https://m.edsoo.ru/0UDML31UP
https://m.edsoo.ru/AADOETIFV
https://m.edsoo.ru/2JR4517AI
https://m.edsoo.ru/AMZ5CARLT
https://m.edsoo.ru/XJGOFOJ9I
https://m.edsoo.ru/XRY0SPMO0
https://m.edsoo.ru/MHQLIZYYO
https://m.edsoo.ru/9IUZRULTD
https://m.edsoo.ru/8I0UXVNZK
https://m.edsoo.ru/94M1DDAX9
https://m.edsoo.ru/DRGH38D3G
https://m.edsoo.ru/1AMXQ157N
https://m.edsoo.ru/XFTU86O2I

Meron koopauHaT Ipu

46 pEUICHUHN T€OMETPUUECKUX 1 https://m.edsoo.ru/SS4ULS6P3
3aja4, MPaKTUUECKUX 3aau
KonTtponpHast pabora o Teme

47 " JlekapTOBbI KOOPAUHATHI HA 1 https://m.edsoo.ru/ WRGPEQB3J
MJI0CKOCTH"
[TpaBuiIbHBIE MHOTOYTOJIBHUKH,

48 1 https://m.edsoo.ru/DOLCSQMPG
BBIYHCIICHUE UX DJIEMEHTOB

49 Yucino n. [InHa OKpyKHOCTH 1 https://m.edso0.ru/2T61GISCK

50 Yucno n. JInuHa OKpyKHOCTH 1 https://m.edsoo.ru/9D2XNUVZB

51 JnuHa 1yru OKpyKHOCTH 1 https://m.edsoo.ru/SOYASAM3K

52 Paagnannas mepa yria 1 https://m.edsoo.ru/693M9FRD2
[Tnomane kpyra, cekTopa

53 tHazh Kpyra, pé, 1 https://m.edsoo.ru/SERUOYOF5
CerMeHTa
ITmomane Kpyra, cexTopa,

54 Hath Kkpy p 1 https://m.edsoo.ru/8TYSLUQXO0
CerMeHTa
ITmomia a, CEKTOopa,

55 JIOmaZkE KpyT KTop 1 https://m.edsoo.ru/YMASESDLX
CcerMeHTa
[lonsiTHE O NBM>KEHUHN

56 A 1 https://m.edsoo.ru/4ZNZMHHVZ
MJIOCKOCTH
[TapamiensHbIM IEPEHOC,

57 1 https://m.edsoo.ru/ WWY INSIZE
MOBOPOT
ITapamensHBIHN IIEPEHOC,

58 P P 1 https://m.edsoo.ru/F1QISOWZA
MOBOPOT
[TapannensHBIN TIEPEHOC,

59 P P 1 https://m.edsoo.ru/D51X77IR 1
MOBOPOT
[TapannenpHBbIi EpeHoC,

60 1 https://m.edsoo.ru/GMG7L5683

HIOBOPOT



https://m.edsoo.ru/SS4ULS6P3
https://m.edsoo.ru/WRGPEQB3J
https://m.edsoo.ru/D0LCSQMPG
https://m.edsoo.ru/2T61GISCK
https://m.edsoo.ru/9D2XNUVZB
https://m.edsoo.ru/SOYASAM3K
https://m.edsoo.ru/693M9FRD2
https://m.edsoo.ru/5ERUOY0F5
https://m.edsoo.ru/8TYSLUQX0
https://m.edsoo.ru/YMASE5DLX
https://m.edsoo.ru/4ZNZMHHVZ
https://m.edsoo.ru/WWY1N8IZE
https://m.edsoo.ru/F1QJ8OWZA
https://m.edsoo.ru/D51X77IR1
https://m.edsoo.ru/GMG7L5683

61

[IpuMeHeHue NBUKEHUI ITpU
pellIeHnN 3a1a4

https://m.edsoo.ru/WRRE97U1Q

62

KonTtponbHas pabora mo Temam
"IIpaBuiibHBIE
MHOTOYTOJIbHUKH.
OKpyXHOCTb. JIBHKEHUS
IJIOCKOCTH"

https://m.edsoo.ru/RNUG3USAL

63

[ToBTOpeHnue, 06001ICHNE,
cUCTEeMaTH3aIHs 3HaHUMH.
H3mepenune reoMeTpu4aecKux
Benu4uH. TpeyroabHuKu

https://m.edsoo.ru/MDGLRIQ00

64

65

66

67

[ToBTOpEHME, 0000IICHUE,
CHCTEMAaTH3aIus 3HAHUMA.
[TapannenpHble 1
MEPIICHIUKYJISIPHBIC TIPSMBIC

[ToBTOpEeHmE, 0000IICHNE,
CHCTeMaTH3alus 3HaHUH.
OKpYyXHOCTb M KPYT.
I'eomeTpuueckue nocTpoeHus.
VYrabl B OKpYKHOCTH
[ToBTOpenue, 06001IEHNE,
CUCTEeMAaTH3aIHs 3HAHWM.
Brucannsle 1 onucaHHbIe

OKPYKHOCTU MHOTI'OYT'OJIbHUKOB

Hroropas KOHTpPOJIbHAA pa60Ta

https://m.edsoo.ru/EFTNXPQ2E

https://m.edsoo.ru/BV4CRATOO

https://m.edsoo.ru/M0GX4Y GON

https://m.edsoo.ru/EU9L.2Q7GV

68

[ToBTOpenwue, 0600IIEHNE,
cUCTeMaTH3alus 3HaHuH

https://m.edsoo.ru/0GT7I13W64



https://m.edsoo.ru/WRRE97U1Q
https://m.edsoo.ru/RNUG3U5AL
https://m.edsoo.ru/MDGLRIQ00
https://m.edsoo.ru/EFTNXPQ2E
https://m.edsoo.ru/BV4CRATOO
https://m.edsoo.ru/M0GX4YGQN
https://m.edsoo.ru/EU9L2Q7GV
https://m.edsoo.ru/0GT7I3W64

OBIIEE KOJIMYECTBO YACOB I10

[IPO'PAMME o8



IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

MNPOI'PAMMBI
9 KUIIACC
Kon N .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTe1bHOI NPOrpaMMbl OCHOBHOI'O
TpOBEPAEMOTO 001ero oopazoBaHus
pe3yJabTarta
6 I'eomeTpus
3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJVIOB, HAaXOAUTh C MX IOMOLIbIO pa3JIUYHbIC 3JIEMEHTHI
6.1 IPSIMOYTOJIBHOTO TPEYroJbHUKA («pEHIeHHE TMpSAMOYIOJbHBIX TpPEyroibHUKOB»). Haxoauts (¢ momorisko
KaJIBKYJISITOpA) JJIMHBI U YTJiIbl AJ11 HeTaOJUYHbBIX 3HAUYEHUIN
62 [Tonb3oBarbest (popMmynamMu THPUBEAECHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM JUISI HAXOXKICHUS
' COOTHOILIEHUI MEXy TPUTOHOMETPUUECKUMHU BEITMUYNHAMU
63 Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXO0XKJIEHUS! Pa3IMUHBIX 3JIEMEHTOB TPEYTOJIbHUKA («peleHue
' TPEYrOJIbHUKOBY ), IPUMEHSATh UX MIPH PEIICHUN T€OMETPUUECKUX 3a/1a4
Bnaners monsTHSAMH TpeoOpa3oBaHUs 1M0100Ms, COOTBETCTBEHHBIX 3JEMEHTOB MOJ00HBIX (uryp. ITomp3oBarbes
64 CBOMCTBaMM MOJOOUS MPOU3BOJBHBIX (UTYP, YMETh BBIUMCIATH AJIUHBI U HAXOJUTh YIJIbl y MOAOOHBIX (GUTYD.
' [IpumeHsTh CBOMCTBa MOAOOMS B MPAKTUYECKMX 3ajadyax. YMeTh MNPUBOAUTH MPUMEPHI MOAOOHBIX (uUryp B
OKpYXarolleM MUpe




6.5

6.6

6.7

6.8

6.9

[Tonp30oBaThbcs TeOpeMamMu O MPOU3BEICHUU OTPE3KOB XOPHA, O MPOU3BEIACHHH OTPE3KOB CEKYIIHUX, O KBajpare
KacaTeJIbHOM

[Tonb30BaThcsl BEKTOpAaMH, MOHUMATh MX T€OMETPHUUYECKUNW W (DU3MUECKUN CMBICH, MPUMEHSATh WX B PEHICHUH
reOMEeTpUUYECKHX U (pu3ndeckux 3anad. [IpuMeHsATh CKasIpHOE MPOU3BEICHHUE BEKTOPOB ISl HAXOXKACHUS JJIUH U
YIJIOB

[Tonp30BaThbCs METOJIOM KOOPJWHAT Ha IJIOCKOCTH, MPUMEHSTh €r0 B PEIICHUU T€OMETPUUYCCKUX U MPAKTHUSCKHUX
3a1a4

Bnaners moHATHSMU MPaBHUIBHOTO MHOTOYTOJIBHUKA, IJTUHBI OKPY>KHOCTH, JIJTMHBI YT OKPYKHOCTU U PaIHaHHOU
MEpbI yIia, YMETh BBIYUCIATH IUIOMIAAL Kpyra M ero yacteil. IlpuMeHaTh mojgyuyeHHbIe YMEHUS B MPAKTHUUECKUX

3aJadyax

Haxoauts ocu umm LHCHTPbI CUMMCTPHUHA (1)1/11" Yp, IPUMCHATH ABUXKXCHUS IJIOCKOCTU B HpOCTefIHIHX clydasax

6.10

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHUA Ha NPAKTHUKE — CTPOUTH MATCMATHUYCCKUC MOJCIN JIA 3ada4 peaHBHOfI KHU3HU U
MMPpOBOAUTH COOTBCTCTBYIOIINEC BHIMUCIICHUA C IPUMCHCHUCM HO)IO6I/I$I U TPUT'OHOMCETPHUICCKUX (I)}’HKI.IHI’I (HOHL3y5{CB,

r7ie He0OX0IUMO, KAJIbKYJISITOPOM)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6 I'eomeTpust

6.1 Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXK1€CTBO. DOPMYIIbl IPUBEACHUS

62 Pemenne tpeyronbHuKOB. Teopema KOCHMHYCOB M TeOopeMa CHHYCOB. PelieHue mpakTHUeCKUX 3ajad C HCHOJIb30BAHHUEM
' TEOpPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB

6.3 [IpeobpazoBanue momodus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB

6.4 Teopema o mpou3BeIEHUH OTPE3KOB XOP/I, TCOPEMBI O IIPOU3BENICHIH OTPE3KOB CEKYIINX, TEOPEMa O KBapaTe KacaTeIbHOM

65 Bekrop, nnuHa (MOAYIb) BEKTOpA, COHANIPABICHHBIE BEKTOPHI, MPOTHBOIIOIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh
' BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluy HaJl BEKTOpaMu. Pa3ioxkeHne BeKTOpa Mo JBYM HEKOJUIMHEApHBIM BEKTOpaM

6.6 Koopaunats! BekTopa. CKansipHOE IPOU3BEACHNE BEKTOPOB, IPUMEHEHUE [T HAX0XKICHUS UIMH U YTIIOB

6.7 JlekapTOBbI KOOPJIUHATHI Ha MJIOCKOCTH. Y PaBHEHUS NPSIMOM M OKPYKHOCTH B KOOPJMHATaX, MepecedeHue OKpyKHOCTEH U
‘ pSIMBIX. MeTOT KOOPIMHAT ¥ €T0 IPUMEHEHNE

6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKHI

6.9 JlnuHa oKpyXHOCTHU. ['pajycHas U paguaHHas Mepa yria, BbIUMCIEHUE UIUH AyT OKPY>KHOCTEH

6.10 [Inomane kpyra, cekTopa, cCerMmeHTa

6.11 JIBI>KEHMS IIJIOCKOCTH M BHYTPEHHHE CUMMETpUU GUryp (ieMmenTapHsle npeacrasienus). [lapamiensusrii nepenoc. IloBopot




HHPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUSA

Kona
NMpoBepsieMoro
TpeboBaHUs

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM Pe3y/IbTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NPorpaMMbl OCHOBHOI0 0011ero o0pa3oBanust Ha ocHoBe PI'OC

YMeHnue onepupoBaTh IOHATUAMU: MHOKECTBO, IIOJAMHOKECTBO, OIIEPAllMU HAJl MHOKECTBAMU; YMEHUE ONIEPUPOBATH
NOHITHSIMH: Tpad, CBA3HBIA Tpad, MepeBO, MUK, MPUMEHATh MX NPU PEHICHUH 3a/]ad; YMEHHUE HCIIOJIb30BaTh
rpaduueckoe mpeacTaBieHne MHOXKECTB JJISl OMKMCAHUS PEAIbHBIX MPOIIECCOB U SIBICHUM, MIPHU PEIICHUU 3a/1ad U3

JpyTUX y4eOHBIX IPEAMETOB

YMmenue OIICpHUPOBATL IMOHATUAMU: OIPCACICHUC, AKCHMOMa, TCOpCMa, AOKa3aTCJIbCTBO, YMCHUC pacCllO3HAaBAThb
HNCTHUHHBIC U JIOJKHBIC BBICKA3bIBAHUS, IPUBOJAUTH NPUMEPBI U KOHTPIPUMECPBI, CTPOUTDH BBICKA3bIBAHUA U OTPHULIAHUA

BBICKA3bIBAaHUU

YMeHue onepupoBaTh MOHATUSMU: HATypaJlbHOE YHUCIO, MPOCTOE M COCTABHOE YMCIIO, AEIMMOCTbh HATypajbHBIX
qucell, IPU3HAKH JISIIMMOCTH, 11eJ10€ YK CII0, MOJTyJIb UHCIIa, OOBIKHOBEHHAS IpO0b U JIeCITUYHAsI 1pO0b, CTaHIapTHBIN
BUJl 4YMCJIA, PAlMOHAJIBHOE YHUCIO, HPpaIlMOHAIbHOE 4YHCIIO, apu(MeTHYecKUi KBaJpaTHBIH KOPEHb;, yMEHHUE
BBITOJIHATH JICHCTBUS C YHMCIaMM, CpPaBHUBATh U YIHOPSIOYMBATh YHCIA, NPEACTABIATh YHUCIA HAa KOOPAMHATHON

IIPSAMOM, OKPYIJIATh YNCIIA; YMEHHE JI€JaTh IPUKUAJKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C IIEJIbIM IIOKa3aTeseM, apu(pMETHUYEeCKU KBaJpaTHBIM KOpEHb,
MHOTOWJIeH, anredpanyeckas 1podb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHH OOJIbIlle eIUHUIIBI;
YMEHHE BBINOJHATh pacu€rhl Mo Qopmyiam, MpeoOpa3oBaHMs LEIbIX, APOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPa)KEHUI C KOPHSAMHU, pa3jioKeHnEe MHOTOWIeHa Ha MHOYKUTEIH, B TOM YHUCIIE C UCTI0Ib30BaHNuEM (OpMYJI pa3HOCTH

KBaapaToB U KBaJgpaTra CyMMBI U Pa3HOCTH




VYMeHue onepupoBaTh NOHATUSAMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOW NIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IEPEMEHHOW; yMEHHE pellaTh JIMHEHHbIE W KBaApaTHbIC YPaBHEHUS, IPOOHO-paIlMOHAIbHBIC
YPaBHEHHUs C OJHOW NEPEMEHHOM, CUCTEMBI JABYX JMHECHHBIX YPaBHEHUM, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIC U JPOOHO-palMOHATFHBIE HEPABEHCTBA C OJHOW NMEPEeMEHHOW, B TOM YHCJE NPU PEIICHUH 337134 U3
JpYruX IPEIMETOB M IPAKTHYECKHUX 3a7ad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO NPSMYK) M KOOPIMHATHYIO

IUIOCKOCTB /17151 U300pakeHUs PEILICHUI YpaBHEHU, HEPaBEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUSAMH: QYHKIHSA, rpaduK QyHKINMU, HYIH (YHKIHH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
NPOMEXYTKH BO3pacTaHus, yObIBaHWs, HAMOOJIbIIEe W HAWMEHbIEe 3HAUYCHUS (DYHKIMH;, YMEHHE OIEePUPOBATH
HNOHSATHUSAMH: TpsAMas TMPONOPHUOHANBHOCTh, JHHEHHas (QyHKIMSA, KBaapaTudHas (yHKOus, oOpaTHas
IPOTNOPIHMOHATBFHOCTD, Mapadoa, rurnepOoia; yMEeHHe CTPOUTh rpaduku (yHKIMNA, UCTOIB30BAaTh TPAPHUKH IS
OIIpEJICTICHUS] CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, JUIS PELICHHS 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U peaIbHOU

JKU3HH, YMCHUC BbIPAKATDH (1)OpMyJIaMI/I 3aBUCUMOCTH MCXKY BCIIMUMHAMU

YMeHue onepupoBaTh MOHATUAMU: TOCIEI0BATEIIBHOCTD, apu(pMETHUECKas U TEOMETpUYECKasi IPOrpecCuu; yMEHUe
UCIIOJIb30BaTh CBOMCTBA MOCIIEe10BATEIbHOCTEN, (HOPMYJIIBI CyMMBI M OOLIETO YeHa IIPH PEIIeHUH 3ajiay, B TOM YHCIIe

3a/1a4 U3 JIPYTUX YYeOHBIX MPEAMETOB U PEATHHOM KU3HU

YMeHue pemiars 3aJja4uy pa3HbIX TUIIOB (B TOM YHCII€ Ha IPOLEHTHI, 10JIM M YaCTH, ABM)KEHHE, padoTy, IEeHY TOBapOB
U CTOMMOCTB IMOKYIIOK M YCIIyT, HAJIOTH, 33Ja4d U3 OOJIACTH YIpaBJIEHUs JIMYHBIMU M CEMEWHBIMU (pUHAHCAMH);
YMEHHE COCTABIIATH BBIPAKEHUS, YPABHEHMs, HEpPABEHCTBA W CHUCTEMBbl IO YCJIOBHUIO 3a/ay, HCCIEN0BaTh
MOJIyYeHHOE PelleHHEe U OI[EHUBATH MPaBAONOJOOHOCTh MOJyUYE€HHBIX PE3YJIbTaTOB

YMeHue omnepupoBaTh MOHATUAMHU: (QUrypa, TOUKA, OTPE30K, MHpsMas, Jyd, JIOMaHas, Yrojl, MHOTOYTIOJbHUK,
TPEYroJbHUK, PAaBHOOEIPEHHBIH M PaBHOCTOPOHHUN TPEYTrOJbHHUKH, MPSAMOYTOJIbHBIA TPEYrojbHHUK, MeJIuaHa,
OuccekTpuca M BBICOTA TPEYrOJbHHMKA, YETHIPEXYTOJBHUK, MapajuiesorpaMM, poMO, MPSMOYTOJIbHUK, KBajparT,

Tparneuus; OKpyHOCTb, KpYyT, KacaTeJabHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHUE pelIaTh 3a7auH,




B TOM 4YHCIIC U3 HOBCGHHCBHOﬁ KHU3HHM, Ha HAXOXIACHUC I'COMCTPUYCCKHUX BCIWYHMH C IMMPUMCEHCHUCM HU3YUYCHHBIX

CBOWCTB Quryp u pakToB

10

YMeHue onepupoBaTh MOHATHSAMH: PaBEHCTBO (UTYp, PaBEHCTBO TPEYroOJIbHUKOB; MapajulebHOCTh U
NEePIEHANKYISAPHOCTD MPSAMBIX, YTOJI MEXIY MPSMBIMH, MEPICHINKYIISP, HAKIOHHAs, MPOEKIus, mogooue duryp,
MOJOOHBIE TPEYTOJbHUKHU, CHUMMETpPUS OTHOCHUTENIBHO TOYKH M MPSMOM; yMEHHE paclo3HaBaTh pPaBEHCTBO,

CUMMETPHUIO U ITo100ue (pUryp, NapajiebHOCTh U MEPIEHIUKYIISIPHOCTD MPSAMBIX B OKPY>KaIOILIEM MUDPE

11

12

YMeHue onepupoBaTh MOHATHIMU: ITTUHA, PACCTOSIHUE, YToJI (BEJIMYMHA yTila, CHHYC U KOCUHYC yTjla TPEYTOJIbHUKA),
IUIONIA/Ib; YMEHUE OLIEHUBATh pa3Mephl MPEAMETOB U 00BEKTOB B OKPYIKAIOIIEM MUPE; YMEHHUE IPUMEHSATH (POPMYIIbI
nepuMeTpa M IUIOMAAM MHOTOYTOJIBHUKOB, IJIUHBI OKPYXKHOCTH W IUIOIIAAU Kpyra, o0beMa MPsSMOYrOJbHOTO
napajuiefienurnena; yMEeHHe NPUMEHATh NPU3HAKKM PAaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrosibHuKa, Teopemy Iludaropa, TpUroHOMETPUUECKHUE COOTHOIICHHUS ISl BBIYMCICHHUS JIMH, PACCTOSHHM,
Iomanaeu

YMenue n3o0paxaTh MIIOCKHE (GUTYPHl U MX KOMOWHAIMH, MPOCTPAHCTBEHHBbIE (PHUTYpPHI OT PYKH, C TTOMOIIBIO

qepTé}KHBIX HHCTPYMCHTOB U JJICKTPOHHBIX CPEACTB 110 TCKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO

13

14

YMmenune OINCpHUPOBATHL IMOHATHUAMU: IMPAMOYIroJibHasd CHUCTEMAa KOOPAWHAT, KOOPAWMHATBI TOYKH, BCKTOpP, CyMMa
BCKTOPOB, IPOU3BCACHNEC BECKTOPA HAa YUCII0, CKAIIIPHOC ITPOU3BCACHUEC BEKTOPOB; YMCHUC HCII0JIb30BAaTh BEKTOPHI U
KOOpAUWHATHI IJIA NPEACTABIICHUA JaHHBIX N PCIICHWA 3a1a4, B TOM YUCJIC U3 APYTUX yLIC6HI)IX npeaAMETOB U peaanoﬁ

KHN3HHU

YMeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE W KPYTOBBIE JUArpaMMbl, TaOJHUIbI, cperHee apu(MeTHUecKoe,
MearaHa, HauOoJiblllee U HauMEHbIIee 3HaYeHHs, pa3Max YuCI0BOro Habopa; yMeHHe U3BJIeKaTh, UHTEPIPETUPOBATh
U 1peobpa3zoBbiBaTh MH(OPMALINIO, MPEICTABICHHYI0 B TaOMMIAX M Ha JMarpaMMax, OTPa)karollyl0 CBOMCTBa U
XapaKTEPUCTUKHU PEAJIbHBIX MPOLIECCOB U SIBICHUN; YMEHUE paclo3HaBaTh U3MEHUYMBBIE BEIMUMHBI B OKPYKaIOIIEM

MUpE
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YMeHue onepupoBaTh MOHATHSAMH: CIy4YalHbIA OMNBIT (CIy4alHBI HKCIEPUMEHT), JJIEMEHTapHOEe COObITHE
(97eMEeHTapHBI WCXOJ) CIY4YallHOTO OMbITa, CIydailHOEe COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHE HAXOIWTh
BEPOATHOCTH CIy4YailHBIX COOBITHI B OMbITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU; YMEHHUE PEllIaTh
3a/1aud METOJOM OPraHM30BaHHOIO Mepedopa M C HMCIOJb30BAaHUEM IpaBUjIa YMHOXEHHUS, YMEHHUE OICHUBATH
BEPOATHOCTH pEAlbHBIX COOBITUN U SBICHHM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHHIX
COOBITHIA B OKPY’KAIOIIEM MHUPE U B )KU3HH; 3HAKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM

OOIBIINX YHCET U €ETO POJIBIO B MACCOBBIX ABJICHHUAX

16

YMmenue BI)I6I/IpaTI) HOI[XOI[?IHII/Iﬁ I/I3y‘~I€HHI>II71 MCTOJ JIA PCIICHUA 3aJa4u, IPUBOAUTE HNPUMEPBI MATCMATHYCCKUX
3aKOHOMepHOCTCI>'I B MIpHUPOAC U KHU3HHU, PACIIO3HABATDH IIPOABJIICHHUEC 3aKOHOB MATCMATHKU B UCKYCCTBC, OIIUCBHIBATDH
OTACJIbHBIC BBIAAOIINUECA PE3YyJIbTAThl, IOJTYYCHHBIC B XOJA€ PAa3BUTUA MATCMATHKU KaK HAYKH, IIPUBOANUTH IPHUMEPLI

MAaTEMATUYCCKHUX OTKpBITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HCTOpUHU
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IHHOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM HH(PPOBOM MHpE BEPOATHOCTh U CTATUCTUKA MPUOOPETAIOT BCE OOJBIIYI0 3HAYMMOCTh, KaK C TOUKH
3peHUs MPAKTUYECKUX MPUIIOKEHHUH, TaK U UX POJid B 00pa30BaHMM, HEOOXOAMMOM KaXKJIOMY 4esoBeKy. Bo3pacraer uuciio
npodeccui, Ipy OBIaIEHUU KOTOPBIMU TpeOyeTcs Xopolas 0a30Basi MOAT0TOBKA B 00JaCTH BEPOSITHOCTU U CTATUCTUKH, TaKast
MOJIFTOTOBKA BayKHA JIJIS1 TIPOIOJKEHUST 00pa30BaHUs U ISl YCIEIIHON MPOoPeCcCHOHANTBHON Kaphephl.

Kaxxap1ii 4enoBeKk MOCTOSHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIIMXCS y HErO JAaHHBIX. A Uii 000CHOBaHHOTO
NPUHSATHS PEILICHUS B YCIOBUSIX HEOCTaTKa UM U30bITKAa HHPOPMAIIMK HEOOXOIMMO B TOM YHUCIIE XOPOLIO COPMUPOBAHHOE
BEPOATHOCTHOE U CTATUCTUYECKOE MBIILUICHHUE.

NMeHHO MOo3TOMY OCTpO BCTajga HEOOXOAMMOCTh CHOPMHPOBATH Y O0YydYalOMIUXCA (PYHKIMOHAIBHYIO I'DPaMOTHOCTD,
BKJIIOYAIOIYI0 B ce0si B Ka4eCTBE HEOTHEMJIEMOHM COCTABIISIONICH YMEHHE BOCIPUHUMATh M KPUTUYECKH aHAIM3HPOBATH
uH(GOPMAaIINIO, TIPECTABICHHYIO B PA3TUYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PEAIbHBIX MPOIECCOB U
3aBHCHUMOCTEH, MPOU3BOUTH MPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMHU NMPUHIMIaMH cO0pa, aHaIn3a U MPeICTaBICHUS JaHHBIX U3 Pa3IMUHBIX chep
’KU3HU OOIIECTBA M TOCYIapCcTBa MPUOOIIAeT 00yJaroImuXcs K 00IIECTBEHHBIM HHTEepecaM. V3ydeHrne 0CHOB KOMOMHATOPHKHU
pa3BHUBAET HABBIKUA OpraHU3aIlMU Niepedopa 1 MmoacuéTa Yrcia BApHaHTOB, B TOM YHCIIE B MPUKJIAAHBIX 3a/1adaX. 3HAKOMCTBO
c ocHoBamu Teopuu rpadoB cO3MaéT MareMmaruueckuil (GyHaamMeHT it (GOPMHPOBAHUS KOMIIETEHIIMH B OO0JacTH
uHbOpMaTUKU U LUPPOBBIX TexHONOrWW. [Ipy HM3yuyeHUM CTATHUCTUKM M BEPOSTHOCTH OOOralllaloTCs MpeACcTaBIICHUS
oOyJaromuxcst 0 COBpEMEHHOM KapTHHE MHpa U METO/Iax €ro UCCieI0BaHusl, ((OPMUPYETCs IOHUMaHUE POJIM CTATUCTUKU KaK
MCTOYHHUKA COLMATFHO 3HAYUMON MH(OPMAIIUY U 3aKJIaBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBITIICHUSI.

B cooTBeTCTBUM ¢ TaHHBIMU IETSIMU B CTPYKTYpe MPOTrpaMMbl y4eOHOTO Kypca « BeposiTHOCT U CTaTUCTHKA» OCHOBHOTO
oOuiero oOpa3oBaHMs BBIIEICHBI CJIEAYIOLIME COJep)KaTelbHO-MeToauueckue nuHuu: «llpencraBneHue NaHHBIX U
onucaTelbHasi CTATUCTHKAY, «BeposTHOCTEY, « DJeMeHThl KOMOUHATOpUKWY», « BBeneHue B Teoputo rpadoBy.

Copepxanne nuHuM «lIpencraBneHne NaHHBIX W OMHCATENbHAs] CTATUCTUKA» CIY>KUT OCHOBOW Mt (hOpMHUpOBAHHS
HABBIKOB pabOTHI ¢ HH(GOpMaIIME: OT YTEHUS U UHTEepIpeTaluy HHGOPMAIUH, MPEACTaBICHHON B TaOIUIIaX, HA AUarpaMMax



u rpadukax, 10 cOopa, NpeACTaBICHUS U aHAIN3a JAHHBIX C UCIOJIb30BAHUEM CTATUCTUYECKUX XAPAKTEPUCTUK CPETHUX U
pacceuBanus. PaboTas ¢ JaHHBIMH, OOydYalOIIWECs Y4YaTCs CYHTHIBATH W HWHTEPIPETUPOBATH JIaHHBIC, BBIJBHUTATh,
apryMEHTUPOBATh U KPUTHKOBATH MPOCTEHIITNE TUIIOTE3bI, Pa3MBIILIATh HaJ (PaKTOPaMH, BHI3BIBAIOIITUMU U3MEHUNBOCTD, U
OIICHUBATh UX BJIMSHUE HA pacCMaTPUBAEMbIC BEJIMUUHBI U IPOLECCHI.

NHTYyUTHBHOE IPEACTABIECHUE O CIIyYallHOW N3MEHUYUBOCTH, UCCIIEOBAHUE 3aKOHOMEPHOCTEN U TEHICHIIMI CTAHOBUTCS
MOTUBHPYIOIIEH OCHOBOW IS MU3YYEHUsS TEOPUU BEPOSITHOCTEN. Bonplioe 3HAYEHHE WMMEIOT MPAKTUYECKHUE 3aJaHus, B
YaCTHOCTH OMBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJICIISIMH.

[ToHsTHE BEPOSTHOCTH BBOAUTCSA KaK Mepa MPaBIoNoAoOusi ciydalHoro coObitus. [Ipu m3yueHun yueOHOro Kypca
oOydJaronecs 3HAKOMATCS C MPOCTEHIIMMH METOJAMH BBIYMCIICHHS] BEPOSITHOCTEM B CIIy4ailHBIX OSKCIEPUMEHTaX C
PAaBHOBO3MOXHBIMH DJIEMEHTAPHBIMU HCXOJIaMH, BEPOSATHOCTHBIMH 3aKOHAMH, IMO3BOJISIONIMMU CTaBUTh W pemiaTh Oolee
CIOXHbIE 3a7auu. B ydeOHBIM Kypc BXOJAT HadalbHbIE MPEACTABICHHUS O CIyYallHBIX BEIMYMHAX W HMX YHCIIOBBIX
XapaKTePUCTUKAX.

B pamMkax yueOHOTro Kypca OCyIIECTBISECTCS 3HAKOMCTBO 00YUYaIOIIUXCSl C MHOKECTBAMU U OCHOBHBIMU OIE€paliusiMU Hal
MHO>KE€CTBAaMHU, PACCMATPUBAIOTCS NPUMEPH MNPUMEHEHHUs i1 PEIICHHs 3aJlad, a TakKKe MCIOJIb30BAHUS B JIPYTHX
MaTeMaTUYeCKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax uzyuaercs yueOHbIN Kypc « BeposiTHOCTh U CTaTUCTHKA», B KOTOPBIM BXOAAT pasaeisl: «IIpencrapienue
JTAHHBIX U ONKCaTeIbHAsl CTATUCTUKA», «BepOosSTHOCTEY, « DIeMEeHThl KOMOMHATOPUKNY, « BBeneHue B Teoputo rpadoBy.

Ha uzydenune yue6HOro Kypca «BepositHocTh U cTatuctrka» orBoautcs 102 gaca: B 7 kinacce — 34 yaca (1 4yac B Hezelno),
B 8 kitacce — 34 vaca (1 yac B Henento), B 9 kitacce — 34 yaca (1 yac B Henento).



COIEPXAHUE OBYYEHUA

9 KUIIACC

[IpencraBieHne JaHHBIX B BUIE TAOIUII, TUarpamm, rpa@ukoB, MHTEpIpETalMs JaHHBIX. UTeHre U MOCTpOeHUE TaOJIHIl,
auarpamm, rpauKoB 1Mo peajbHbIM JaHHBIM.

IlepecranoBku u ¢akropuan. Coueranuss u uyucino coueraHuil. TpeyronpHuk Ilackans. Pemenue 3amau ¢
MCIIOJIb30BaHNEM KOMOWHATOPHUKH.

['eomeTpuyeckas BepossTHOCTb. CilydailHblii BEIOOP TOUKU U3 (PUTYpHI HA IIJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

HcnbiTanune. Yenex n Heypaya. Cepust UCnbITaHUM 110 nepsoro ycnexa. Cepus ucnbeitannid beprymm. Bepostaoctn
cOOBITHH B cepuM UCTIbITAaHUHN bepHyiu.

CrnydaiiHas BeIMYMHA M pACIpENENICHHE BEpOATHOCTEH. MaremMartmyeckoe oxupaHnue u aucrepcus. [Ipumepsl
MaTeMaTUYECKOT0 OKUIaHMS KaK TEOPETUYECKOI0 CPEAHETO 3HAYCHUS BEJIMYMHBL. MaTeMaTHuyecKoe O)KUIaHUE U JUCTIEPCUs
CIIy4allHOW BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUM UCTIBITAaHUN bepHymmy.

[TousiTre o 3aKoHe OonbIIMX YKcen. M3mepenue BeposITHOCTEN ¢ MOMOIIBIO YacTOT. POk 1 3HaUeHHE 3aKOHA OOJIBIITNX
YHCeJ B MPUPO/JIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTDHB N
CTATUCTUKA» HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMBI Y4eOHOTO Kypca «BeposiTHOCTh U CTaTUCTHUKA) XapaKTEPHU3YIOTCS:

1) maTpuoTnyeckoe BOCIUTAHHE:

NPOSIBIECHUEM MHTEpPECa K MPOLLIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHMCKON MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S/3aHHOCTEH rpakjaHuHa U peau3alliy ero npas, IPeJACTaBICHUEM O MaTeMaTHYECKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD, SBIICHHH, MPOIEAYpP TPaKJaHCKOTo OOIIecTBa (HAmpuMep, BBHIOODHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJEHUIO 3TUUECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JTOCTHKCHUN HAYKH,
OCO3HAHHUEM BaYKHOCTU MOPATbHO-3TUYECKUX IMIPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad MaTeMaTHYECKON HaIrpaBJI€HHOCTH, OCO3ZHAHHUEM
BAXXHOCTH MaTeMAaTHUYECKOro 00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl yCIENTHON MPoeCcCUOHANILHON IESITEILHOCTH U
pa3BUTHEM HEOOXOJUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM W MOCTPOCHHEM HHAUBUIYATbHON TPACKTOPUM OOpA30BaHUS U
YKU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U JCTETUYECKOMY BOCHPHUSITHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3aj]ad, PEIICHHM,
paccyXJaeHul, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTAalle! B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHWNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Y€JIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYECKOW HAYKU Kak c(ephl YeIIOBEUECKON NESITEIIbHOCTH,



ATanoB €€ pa3BUTUSA M 3HAUYUMOCTH JUJISl Pa3BUTHUS LIMBWIM3AIMHU, OBIAJCHUEM S3BIKOM MAaTEMaTUKH W MaTeMaTHYEeCKOU
KyJBTYypO# KaK CpEJICTBOM TO3HAHUS MUPA, OBJIAJICHUEM MTPOCTCUIITUMHU HABBIKAMH HCCIICIOBATEIHCKOM NEITEITHOCTH;

6) pusuyeckoe BocnuTanue, GOPMUPOBAHNE KYJILTYPHI 310POBbSI M IMOLMOHAJIBHOTO 0JIArONOJIyYnsi:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECAaX CBOETO 3/I0POBbs, BEACHUS 30pPOBOr0 00pasa >KU3HU
(3mopoBoe mUTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATHUM M OTAbIXA, peryisgpHas (Qu3nyeckas AaKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKA peiIeKCHH, MPU3HAHMEM CBOETO MPpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpHEHTalel Ha TPUMEHCHHE MAaTeMAaTHYECKHX 3HAHWHA TSl PEIICHUS 3a7a4 B 00JACTH COXPAHHOCTH OKPYIKaIOIIeH
Cpenbl, IJIAHUPOBAHHUS TOCTYNKOB W OILIEHKH HMX BO3MOXHBIX TOCIEJICTBUN I OKPYXKAIOIIeH Cpeibl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOJIeM U MyTel UX pelIeHHUs;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSIM COIUAJILHOI U NMPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOINPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH dYepe3
MPAKTUYECKYIO JIEATEILHOCTh, B TOM YHCJIC YMEHHE YUUTHCSA y APYTHX JIIOJEH, MPUOOpPETaTh B COBMECTHOU NIEATEITLHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCJI€ (JOPMYITHUPOBATH UJIEH, TOHSATHUS, TUTIOTE3bI 00 00bEeKTaxX
U SBJICHHWSIX, B TOM YHCJIC paHee HEHM3BECTHBIX, OCO3HaBaTh ACHUIIUTHI COOCTBEHHBIX 3HAHWH W KOMIIETCHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOIIHIA
KOHTpPMEDP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHUS U NEUCTBUS, (HOPMYIUPOBATh U OIEHWBATH PUCKU W TOCIECACTBUS,

(hopMHUPOBATH OIBIT.
METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Ba3oBble Jijornyeckue 1eicTBHA:



BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHbBIE NMPU3HAKM MATEMATHUYECKUX OOBEKTOB, MOHATHI, OTHOIIEHUNH MEXITY
NOHATUSMH, (HOPMYIHPOBATH OMpPEEICHUS TOHSATHM, yCTaHABIMBATh CYIIECTBEHHBIM MNpPU3HAK KIACCH(PHUKAIUH,
OCHOBaHMs 1J1s1 0000IIEHNS U CPAaBHEHM I, KPUTEPUHU ITPOBOJIMMOIO aHAJIN34;

BOCIIPUHUMATh, (POPMYIMPOBATh U MPEOOPA30BBIBATH CYKICHMS: YTBEPAUTENIbHBIE U OTPULIATENIBHBIE, €UHUYHBIE,
YaCcTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHUBOpEUMsl B (PaKTax, JAHHBIX, HAOIIOJEHUSIX U
YTBEPKICHUSIX, IPEeAaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN M MPOTHUBOPEUYUH;

JIeNaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUECHUN
10 AHAJIOTUH;

pa3bupath J10Ka3aTeabCTBA MAaTEMATUUECKUX YTBEPKIACHUM (MPSIMbIE U OT IPOTUBHOIO), IPOBOJUTH CAMOCTOSTEIBHO
HECJIO)KHBIE JO0Ka3aTeIbCTBA MATEMAaTHYECKUMX (PAKTOB, BBICTpaWBaTh apryMEHTAlMI0, MPUBOJUTH HPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;

BBIOMPATh CIOCOO pelleHrs ydyeOHOH 3ahaud (CpaBHUBATh HECKOJIBKO BapHUAaHTOB pEIICHHs, BBIOMpATh HamOoJee
HNOAXOJSIINNA ¢ YYETOM CaMOCTOSATENIBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrlie ucciieqoBarebCKue 1eCTBUSA:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIIbCKUN MHCTPYMEHT MO3HAHUs, (POPMYIMPOBATh BOMPOCHI, (PUKCUPYIOLIKE
MPOTUBOpEYHE, NPOOIEMY, CAMOCTOSTEIBHO YCTAHABIMBATH HCKOMOE M JaHHOE, (OpMUPOBaTh THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

IPOBOJUTH TI0 CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOJbIIOE HCCIEJOBAaHUE IO
YCTaHOBJIEHHIO 0COOEHHOCTENH MaTEMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXAY CO0O0i;

CaMOCTOSTENbHO POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOEHNS, UCCIICIOBAHUS,
OLICHUBATh JOCTOBEPHOCTb MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000OLIECHUN;

IIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IMPOLECCA, & TAKKE BBIABUTATh MPEANOJOKEHHUS O €ro Pa3BUTUH B HOBBIX
YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIABJIATH HEAOCTATOYHOCTD U M30BITOYHOCTH I/IH(i)OpMaI_II/II/I, JaHHBIX, H€O6XOI[I/IMBIX AJI1 pCIICHUS 3aa4u;



BBIOMpaTh, AHATU3UPOBATh, CHCTEMATU3WPOBATh M HHTEPIPETUPOBATh MHQPOPMAIMIO PAa3IMYHBIX BHIOB U (opm
MIPEICTABIICHHS;

BBIOMPATh (PopMy MpeacTaBiaeHUs HHGOOPMAITIN M WIUTIOCTPUPOBATH PEIIacMbIC 3a/1aUl CXeMaMHU, TharpaMMaMu, HHOU
rpadKoi U MX KOMOMHAITUSAMU;

OIICHMBATh HAA&KHOCTh HMHPOPMAIMHM IO KPUTEPHUSAM, TNPEUIOKCHHBIM YUYUTEIIeM WIH CPOPMYTUPOBAHHBIM
CaMOCTOSITEITLHO.

KOMMyHHKaTI/IBHbIe YHuUBEpPCAJIbHbIC yqeﬁﬂme HeﬁCTBHﬂ:

BOCITPUHUMATH U (POPMYITUPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBUSAMH H IIEJISIMU OOIIIEHHUS, SICHO, TOYHO, TPAMOTHO
BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS IO XOJy PEIIEHHUs 3a/ayd,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTaT;

B X07I¢ 00CYKICHHS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, IPOOJIEMBI, pEIIaeMO 3a7a9H, BLICKA3hIBATh
WJICU, HAIICJICHHBIE Ha MOWCK PEIICHUS, COIMOCTABIIATh CBOM CYXKICHUS C CYKICHUSMHU APYTHX YYaCTHUKOB JHAJIOTA,
0oOHapyXMBaTh Pa3IUIKE U CXOJICTBO IMO3UIINI, B KOPPEKTHON opMe POopMyTHPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
MPEICTABIATh PE3YJIbTAThl PEIICHUs 3a7add, DKCIIEPUMEHTA, MCCIEAOBAHMS, MPOEKTa, CAMOCTOSITEIbHO BBIOUPATH
(dbopMat BBICTYIUICHHSI ¢ YIETOM 3a/1a4d IPE3EHTAIIMU U OCOOCHHOCTEH ayUTOPHUH;

MOHUMAaTh M HWCIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHAYaJIbHOW pabOThI MPH PEIICHUH YUeOHBIX
MaTeMaTHYECKHX 3a]1a4;

MPUHUMATh 1IEJIb COBMECTHOM JIEATETbHOCTH, INIAHUPOBATh OPTaHU3AlUI0 COBMECTHOU PabOThI, paclpeaeisaiTh BUIbI
paboT, JOroBapuBaThLCs, 00CYKAATh MPOIIECC U PE3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYNMNOBBIX (Gopmax padboThl (0OCYXKIeHUs, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U JpPYTHE),
BBITIOJTHATH CBOIO YaCTh PA0OTHI 1 KOOPIMHUPOBATH CBOU ICUCTBUS C IPYTUMH YJICHAMHU KOMAaH/IbI, OIICHUBATh KA4eCTBO
CBOETO BKJIaJIa B OOIINH MTPOIYKT MO KPUTEPUIM, CPOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aHMMO,ICHCTBHSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzanus:



e CaMOCTOSITEIIBHO COCTAaBJIATH IUIAH, AITOPUTM PEIICHHUs 33ja4uu (WM €r0 9acTh), BRIOUPATh CIIOCO0 PEIICHHS ¢ yIETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C
y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

e BIQJETH CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MTPOIIecca M Pe3ysIbTaTa PelieHIs] MaTeMaTHISCKON 3a/1auH;

e TIPEIBHUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH 33]1a4¥, BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAWICHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJIbTaTa JCATCILHOCTH ITOCTABICHHOW ICNM W YCIOBUSAM, OOBSICHSATH NPUYUHBI
JOCTHKEHUSI UM HEJOCTKEHUS 1IeTTH, HAXOAUTh OIITHOKY, /1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koHI1y 00yueHus B 9 kjacce 00yyaronuiics Moy4duT CeIyrolInue MpeIMeTHbIE PE3YyJIbTaThl:

N3Bnekath 1 mpeoOpa3oBbIBaTh HHPOPMALIKIO, TPEICTABICHHYIO B Pa3JIUYHBIX HCTOYHHUKAX B BUAE TAOJIHULI, TUArpaMm,
rpauKoB, IPEICTABIATh JaHHbIE B BUAE TAOIUL, 1UarpamMmm, rpa)ukoB.

Pemarp 3amaun opraHM30BaHHBIM IN1EPEOOPOM BapHUaHTOB, @ TAKXKE C HCIOJIb30BAHHEM KOMOWHATOPHBIX MpaBUI U
METOJIOB.

Hcnonb30BaTh onucaTeabHble XapaKTEPUCTUKH JJII MAaCCUBOB YMCJIOBBIX JAHHBIX, B TOM YHCJIE CPEAHUE 3HAYEHUS U
Mepbl PACCEUBAHMUS.

HaxonuTth 4acToThl 3HaYE€HUN U 4aCTOTHI COOBITHS, B TOM YHCIIE MOJb3YACh pe3yJibTaTaMH MPOBEIEHHBIX U3MEPEHUN U
HaOJII0ICHU.

HaxoauTh BepoOsSTHOCTH CIIy4alHBIX COOBITHI B M3yYEHHBIX OIBITaX, B TOM YHCJE B ONbITAX C PAaBHOBO3MOXXHBIMHU
AJIEeMEHTapHBIMU COOBITUSIMU, B CEPUSAX UCTIBITAHUI J0 MEPBOTO ycrexa, B Cepusix ucnbiTaHuii bepuynu.

HNmets npencrasiieHUe O CIy4alHOM BEJIMYUHE U O PACIPEACICHUN BEPOSTHOCTEM.

HmeTs mpencTaBieHe 0 3aKOHE OOMBIINX YUCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B CITy4ailHOM M3MEHYMBOCTH U O
POJIN 3aKOHA OOJIBIIUX YHUCEI B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
9 KUIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

JaekTpoHHbIe (HU(POBHIE)

Ne n/m Konrposbuble IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI

1 [ToBTOpenue kypca 8§ kinacca 4 https://m.edsoo.ru/F1SB2Q6TK
2 DneMeHThl KOMOMHATOPUKH 4 1 https://m.edsoo.ru/OTVIFYMO08
3 ['eomeTpuueckas BEpOATHOCTH 4 https://m.edsoo.ru/JRA02MMJ7
4 Hcnbitanusa beprymm 6 1 https://m.edsoo.ru/PVPMDGFCN
5 CrnydaifHasi BeTMYMHA 6 https://m.edsoo.ru/PC35SFWECN
6 O600611eH1e, KOHTPOIIb 10 1 https://m.edsoo.ru/BBETYCMQO

OBILIEE KOJIMYECTBO YACOB I10 34 1 )
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https://m.edsoo.ru/F1SB2Q6TK
https://m.edsoo.ru/OTVIFYM08
https://m.edsoo.ru/JRA02MMJ7
https://m.edsoo.ru/PVPMDGFCN
https://m.edsoo.ru/PC35FWECN
https://m.edsoo.ru/BBFTYCMQ0

IHOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC
KosmuecTBo yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 IIpencraBnenue qaHHBIX 1 https://m.eds00.ru/Q947AEIUQ
2 OnucaTenbHasi CTaTUCTUKA 1 https://m.edso00.ru/Q4B57ES0Z
3 Onepanuu Haj COOBITUIMU 1 https://m.eds00.ru/Z5QESNCFP
4 HezaBucumocTts coObITHI 1 https://m.edsoo.ru/1IXWOP3B8X
KomMb6unaTtopHoe npasuiio
5 1 https://m.edsoo.ru/JHM41LVOS
YMHOXKCHHS
[IepectanoBku. daxkropual.
6 CoueTaHus U YMCIIO 1 https://m.edsoo.rt/WHVL7QVEF
COYETaHUI
7 Tpeyronsnuk [Tackans 1 https://m.edsoo.ru/GJCER7TYH
[IpakTuueckas pabora
"Brruncienue BeposiTHOCTEH
8 C UCIIOJIL30BAaHUEM 1 1 https://m.edsoo.ru/AAFG7UT95
KOMOMHATOPHBIX (QYHKLIUH
JJIEKTPOHHBIX TAOIHIT"
I'eomerpuueckas
BEpOSATHOCTh. CiTy4alHbII
9 BBIOOp TOUKH U3 (PUTYPHI HA 1 https://m.eds00.ru/6AZ5SBG32Y
IJIOCKOCTH, U3 OTPE3Ka, U3
JIyTU OKPY>KHOCTHU
I'eomeTpuyeckas
10 1 https://m.edsoo.ru/PPDIXX8L7

BEpOATHOCTb. CirydaiiHbIH



https://m.edsoo.ru/Q947AEIU0
https://m.edsoo.ru/Q4B57ES0Z
https://m.edsoo.ru/Z5QE5NCFP
https://m.edsoo.ru/1XW0P3B8X
https://m.edsoo.ru/JHM41LV0S
https://m.edsoo.ru/WHVL7QVEF
https://m.edsoo.ru/GJCER7TYH
https://m.edsoo.ru/AAFG7UT95
https://m.edsoo.ru/6AZ5BG32Y
https://m.edsoo.ru/PPDIXX8L7

BBIOOp TOUKH U3 (PUTYPHI HA
IIJIOCKOCTH, U3 OTpE3Ka, U3
JyTH OKPY>KHOCTHU

11

I'eomerpuueckas
BEpOATHOCTb. CilydaiiHbIN
BBIOOp TOUKH U3 (PUTYPHI HA
IUIOCKOCTH, U3 OTPE3Ka, U3
JIyTH OKPYKHOCTH

https://m.edsoo.ru/4AMRUNOS97

12

I'eomerpuueckas
BEpOATHOCTb. CilydaiiHbIN
BBIOOp TOUKH U3 (PUTYPHI HA
IUIOCKOCTH, U3 OTPE3Ka, U3
JyTH OKPYKHOCTH

https://m.edsoo.ru/AGLCRU6DJ

13

HcneiTanue. Ycenex u
Heyaaua. Cepus UCTIBITAHUN
JI0 TIEPBOTO ycIexa

https://m.edsoo.ru/SOVIMEHS5R

14

15

16

Hcnbrtanue. Ycnex u
Heymaua. Cepus UCTIBITAHUHN
JI0 TIEPBOTO ycIexa
Hcnbrtanue. Ycnex u
Heynava. Cepust UCTIBITAHUI
JI0 TIEPBOTO ycIexa
Hcnbrranus beprymn.
BepositHOCTH COOBITHI B
cepuu ucnblTanuii beprymm

https://m.edsoo.ru/HY X7MOR3W

https://m.edsoo.ru/ XUASD75FY

https://m.edsoo.ru/CYMRVA42W

17

Wcnerranus beprymm.
BepostHOCTH COOBITHI B
cepuu ucnblTanuii beprymm

https://m.edsoo.ru/4P3N&JB15



https://m.edsoo.ru/4MRUN0S97
https://m.edsoo.ru/AGLCRU6DJ
https://m.edsoo.ru/8OV1MEH5R
https://m.edsoo.ru/HYX7MOR3W
https://m.edsoo.ru/XUASD75FY
https://m.edsoo.ru/CYMRVA42W
https://m.edsoo.ru/4P3N8JB15

18

[IpakTuyeckas pabora
"UcnwiTanusa bepnymin"

https://m.edsoo.ru/190PK3F1Y

19

20

21

CrnyyvaifHast BeIMYMHA U
pacnpenesieHue BEpOSTHOCTEN

Matematuueckoe 0Xu1aHue
U IUCTIEPCHS CITydaltHOM
BEJIMYUHBI

HpI/IMepBI MaTeMaTU4YCCKOIo
OXHAaHHUA KaK
TCOPETUYCCKOI'O CPCAHECTO
3HA4YCHU BCIIMYMHBI

https://m.edsoo.ru/OG4UJZH68

https://m.edsoo.ru/565PLHG90

https://m.edsoo.ru/DO6HCR46S

22

TTonsaTHE 0 3aK0HE OOIBIINUX
qucen

https://m.edsoo.ru/DOO6YSTLB

23

24

H3mepenue BepoaTHOCTEN €
ITOMOII[LI0 YaCTOT
[TpumeHneHue 3akoHa
OOIBIINX YUCET

https://m.edsoo.ru/GL55Z7UT2

https://m.edsoo.ru/24VNG3P7W

25

O06006111EH1E, CHCTEMATU3ALIHUSA
3HaHuil. [IpeacraBnenne
JTAHHBIX

https://m.edsoo.ru/6WOF2YHCJ

26

O06006111EH1E, CHCTEMATU3ALIUSA
3gaguil. OnmcareibHas
CTAaTUCTHKA

https://m.edsoo.ru/C2M2RAS2E

27

O0001IeHNEe, CHCTEMATA3 AU
3HaHuil. [IpeacraBnenne
maHHbeIX. OnucarenpHas
CTATHCTHKA

https://m.edsoo.ru/82BZREYI8



https://m.edsoo.ru/19OPK3F1Y
https://m.edsoo.ru/OG4UJZH68
https://m.edsoo.ru/565PLHG9O
https://m.edsoo.ru/DO6HCR46S
https://m.edsoo.ru/DOO6YSTLB
https://m.edsoo.ru/GL55Z7UT2
https://m.edsoo.ru/24VNG3P7W
https://m.edsoo.ru/6WOF2YHCJ
https://m.edsoo.ru/C2M2RAS2E
https://m.edsoo.ru/82BZREYI8

28

O0001enne, cucTeMaTA3aIUsA
3HaHu. BeposTHOCTH
CIIy4aifHOTO COOBITUS

https://m.edsoo.ru/8SOKEW1RB

29

O0001enue, cucTeMaTA3aIus
3HaHUU. BeposaTHOCTH
CIIy9aifHOTO COOBITHS.
DneMeHTbl KOMOMHATOPUKH

https://m.edsoo.ru/ONNZKNTC3

30

31

32

33

O0001enue, cucTeMaTA3aIus
3HaHHUH. DJIEMEHTHI
KOMOMHATOPUKHU

O00011eH1Ee, CHCTEMAaTA3 AL
3HAHHUH. DJIeMEHTHI
KoMOuHaTopuku. CiydaiiHble
BEJIMYMHBI U pacpeiesieHus

O00011eHNEe, CHCTEMAaTA3 AL
3HaHui. Ciryyaiinble
BEJIMUMHBI U pactpeaeeHus

HToroBast KOHTpOJIbHAS
pabota

https://m.edsoo.ru/5940HH585

https://m.edsoo.ru/F2L1AQ705

https://m.edsoo.ru/K2QA3L023

https://m.edsoo.ru/QY01QWKO9J

34

O06006111EH1E, CUCTEMATU3ALIUSA
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34

https://m.edsoo.ru/EMUIIQEWN



https://m.edsoo.ru/8S0KEW1RB
https://m.edsoo.ru/0NNZKNTC3
https://m.edsoo.ru/5940HH585
https://m.edsoo.ru/F2L1AQ7O5
https://m.edsoo.ru/K2QA3L023
https://m.edsoo.ru/QY01QWK9J
https://m.edsoo.ru/EMU1IQEWN

IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

MNPOI'PAMMBI
9 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O
MPOBEPIEMOTO 0011ero oopa3oBaHus
pe3yJbTara
5 BeposTHOCTh 1 cTatucTHKa
5 W3Bnexats u npeoOpa3zoBbIBaTh HH(GOPMALIMIO, IPEICTABIECHHYIO B Pa3IMUHbIX HCTOYHHUKAX B BUJE TAOIHUL, TUarpamm,
' rpauKoOB, IPEJICTABIAThH JaHHbIE B BUJE TaOIUL], JUarpaMm, rpaukoB
5o Pemiate 3a1aun OpraHu30BaHHBIM [1€peOOPOM BapHUaHTOB, a TaKXKe C MCIIOJIb30BAaHHMEM KOMOWHATOPHBIX MpaBWI U
' METO/I0B
53 Hcnonb3oBath onucaTenbHbIE XapaKTEPUCTUKU /11 MACCUBOB UMCJIOBBIX JaHHBIX, B TOM YHCJE CPEJHUE 3HAUEHUS U
' MEpBI pacCEeUBaHUS
54 HaxoauTh yacTOThl 3HaU€HUHN U YaCTOTHI COOBITHSI, B TOM YHCII€ MOJIb3YSICh pe3yIbTaTaMU IPOBEAEHHBIX U3MEPEHUH U
. HaOIIOAEHUH
ss HaxoauTe BEpOSITHOCTH CllydallHbIX COOBITUM B M3YyYEHHBIX ONBITAX, B TOM YHCJIE B OIBITAX C PAaBHOBO3MOKHBIMU
' 3JIEMEHTAPHBIMH COOBITUSIMH, B CEPUSAX UCIBITAHUN J0 MEPBOTO ycIiexa, B CepHsX UcnbITanuil beprymm
5.6 HMeTp npeacTaBieHue O CIy4aiiHOM BETUYMHE U O PACIPEIETICHUN BEPOSITHOCTEN
57 Wmetsb mpeacrapiaeHne o 3aKoHe OOJIBIINX YHCEIT KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B CIIy4aifHON M3MEHYMBOCTH U O
' pOJIU 3aKOHA OOJIBIIUX YKCEI B IPUPOJIE U O0IIEeCTBE




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

9 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

5 BeposiTHOCT 1 cTaTUCTHKA

51 [IpencraBnenne NaHHBIX B BHUJIE TaONHWI, AMAarpamm, rpadukoB, MHTEPIPETANUs JAaHHBIX. UTEHHE W MOCTPOCHHE TaOJIHII,
' Juarpamm, rpauKoB 10 peabHbIM JaHHBIM

5.2 [TepecTanoBku u pakTopua

53 CoueTaHus U 4UCIIO COYETAHUI

54 Tpeyronsauk [Tackans. Pemenue 3a1au ¢ ucnonp30BaHMEM KOMOMHATOPUKH

5.5 I'eomeTpuueckas BepoaTHOCTb. CiydaiiHbIM BHIOOP TOUKHU U3 GUTYPHI Ha MJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH

5.6 Ucneitanue. Yenex u Heyaaya. Cepus UCHIBITAaHUHN 10 IEPBOTO ycrexa

5.7 Cepus ucnbitanuit beprnynnu. BepositHocTi coObITHH B cepun ucnblTaHuil beprynnu

5.8 CrnyuaiiHas BeJIMYMHA U paclpesiesieHue BEposiTHOCTEN

59 Matematuueckoe oxunanue u gucnepcus. [lpuMepsl MaTeMaTnyeckoro 0XMJIaHusl Kak TEOPETHUYECKOr0 CPEJHEro 3HaAUeHUs
' BEJIMYHHBI

5.10 MaremaTnueckoe 0XKUIaHNuE U IUCIIEPCHs] CIIy4ailHOW BEJTMYMHBI «9HUCIIO YCIIEXOB B CEpUU UCIIBITAaHUI bepHymn»

s11 [TonsiTre o 3akone OospMX yucen. M3mepenue BepoITHOCTEN ¢ MOMOIIBIO YacToT. Posb 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEI
' B IIPUPOJIE U OOILECTBE




HHPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOTrPaMMbI
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

YMeHue ONeprupoBaTh HNOHATUAMH: MHOXCECTBO, IHOJMHOXKXCECTBO, OIICpAllMd HAA MHOXCECTBAMHU; YMCHUC OIICPUPOBATH
IIOHATUAMMU: rpacb, CBSI3HBIN rpa(b, ACPECBO, UKL, IPUMCHATDH UX IIPHU PCIICHHUU 3a/id4; YMCHHUEC HUCIIOJIb30BATh rpa(queCI(oe
NpeaACTaBJICHHUC MHOKCCTB [JIA OIIMCaHUA PCAJIbHBIX IIPOLECCOB H ﬂBJ'IeHHﬁ, IIpu pCHICHUHN 3alda4 HU3 APYIux y‘{e6HLIX
npeaIMCTOB

YMmenue OIICPHUPOBATH MMOHATHUAMU: ONIPCACICHHUE, AKCHMOMA, TCOPEMA, J0KA3aTCIIbCTBO, YMCHHEC paClio3HaBaTb KCTUHHBIC U
JIOKHBIC BBICKA3bIBaAHUS, IPUBOAWUTDL ITPUMCEPBI U KOHTPIIPUMCPBI, CTPOUTH BBICKA3bIBAHUSA U OTPULAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUAMM: HATYPAIBHOE YMCIIO, MIPOCTOE U COCTABHOE YHUCIO, ACIMMOCTh HAaTypaJbHBIX YHUCEl,
MPU3HAKU JICIMMOCTH, 11€JI0€ YUCII0, MOJYJIb YhClia, OOBIKHOBEHHAas! ApoOb U JIeCATUYHAsA Ipo0b, CTAHJAPTHBIN BUJ YKcIa,
PalMOHATILHOE YMCJIO, UPPALMOHAIBHOE YHMCIO0, apU(PMETUUECKUN KBaJpaTHBIM KOPEHb; YMEHUE BBIIOJIHATH JIEHCTBUS C
YUCJIaMH, CPAaBHUBATh U YIIOPSAA0YMBATH YUCIIA, IPEACTABIATh YHCIIA HA KOOPANHATHON IPSIMOM, OKPYTJIATh YHMCIIA; YMEHUE
JienaTh NPUKUIKY U OLICHKY pe3ysbTaTa BbIYACICHUN

YMeHne onepupoBaTh MOHATHSIMU: CTETICHB C IEJIBIM TMOKa3aTejaeM, apuhMEeTUUECKHil KBaJPAaTHBIH KOPEHb, MHOTOYJICH,
anreOpandeckas ApoOb, TOKAESCTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTETIEHU OOJIbIIE €TUHUIIBI; YMEHHE BBITIOIHATh
pacu€tel o QopmynaMm, TpeoOpa3oBaHMs MLENbIX, JAPOOHO-PAIMOHANIBHBIX BBIPAXKEHUNW M BBIPAXKEHUNW C KOPHAMH,
pasiioKeHue MHOTOYJIEHA HA MHOYKUTEIH, B TOM YHCIIE C UCTIOJIb30BaHHEM (DOPMYIT pa3HOCTH KBAJIPATOB U KBAApaTa CyMMBI
Y Pa3HOCTH

YMeHHe oneprupoBaTh IMOHATHAMM: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOM IEPEMEHHOM, YHMCIOBOE HEPABEHCTBO,
HEPABEHCTBO C MEPEMEHHON; YMEHHE pelaTh JUHEHHbIE U KBaJApaTHbIE ypaBHEHUs, IPOOHO-pallMOHANIbHBIE YPaBHEHHUS C
OJIHOI MepeMEeHHON, CUCTEMBI IBYX JINHEHHBIX ypaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U JPOOHO-
panoHaIbHBIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM, B TOM YHUCJIE IIPU PELLIEHUH 3a]1a4 U3 APYTUX IIPEIMETOB U IPAKTUYECKUX




3aa4; yMEHHE HCIOJIb30BaTh KOOPAWHATHYIO MPSAMYI0 U KOOPAMHATHYIO IUIOCKOCTh MAJii H300pakeHUs pellieHui
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATHAMU: (yHKIMS, rpaduk (QyHKIUH, HyId (YHKIHH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
POMEXYTKH BO3pacTaHMs, yObIBaHU, HanOOJIbIIee U HAaNMEHbIIIee 3HaueHHs (PYHKIMH; yMEHUE OTIEPUPOBATH OHATHSIMHU:
npsMasi IPONIOPIUOHANBHOCTD, THHEHHas (QYHKIMS, KBagpaTHuHas (GyHKIHS, 0OpaTHAs MPOIOPLUHUOHAIBHOCTD, apadoda,
runepOona; yMeHue CTpouTh Tpadukn (QyHKIMH, HMCHONB30BaTh TpadUKH Ui ONPEENICHHUS CBOWCTB IPOIECCOB U
3aBUCHMOCTEH, JUUIsl PELICHUs 3a/ad U3 IPYyruX Y4eOHBIX IPEIMETOB U pealbHOM JKH3HH; YMEHHE BBIpaXaTh (popMyiaaMu
3aBUCHMOCTH MEXY BETHUNHAMU

YMeHue onepupoBaTh IMOHATHAMH: IIOCIEAOBATENILHOCTh, apu(MeTHYecKass M T'eOMETPHUYEcKash MPOTPECCHH; YMEHHE
UCIIOJIb30BaTh CBOICTBA IOCIIEN0BATEILHOCTEN, (POPMYJIbI CyMMBI M OOILIEr0O YiI€HA IPU PELICHUH 33/ia4, B TOM YHUCIIE 3a/1a4
U3 APYTUX y4eOHBIX MPEIMETOB U pealbHON )KU3HU

YMeHue pemarpb 3a/a4d Pa3HbIX THIOB (B TOM YMCIIE Ha MPOLEHTHI, IOJU M 4YacTH, JABIKEHHE, padOTy, IIEHy TOBApOB U
CTOMMOCTh TIOKYTIOK M YCIYT, HAJIOTH, 33Ja4d M3 OOJacTH YIpaBJICHHs JHMYHBIMH M CEMEHHBIMU (PMHAHCAMH); YMEHHE
COCTABJISITh BBIPAXKEHUS, YPABHEHMS], HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33/1a4, UCCIIEIOBATh NIOJyYEHHOE PEIICHUE U
OLICHUBATh MPaBA0N0100HOCTh MOTYUYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh NOHATUAMU: QUTYpPaA, TOUKA, OTPE3OK, MpsMas, Jyd, JOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK,
PaBHOOEIPEHHBIN M PaBHOCTOPOHHUN TPEYTOJbHUKH, MPSIMOYTOJbHBIM TPEYroJbHUK, MEAMAaHa, OMCCEKTpHCa U BbICOTA
TPEeYyrojbHUKA, YETHIPEXYTOJBHUK, Mapajuiesorpamm, pomO, NpsIMOYTOJNBHHUK, KBaJapaT, Tpameuus; OKPY>KHOCTb, KpYT,
KacaTelbHasl; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMH (UTypaMy; yMEHHE pellaTh 3aJauyd, B TOM YHUCJE U3 MOBCETHEBHOU
JKU3HU, HAa HAXOXKJCHHE F€OMETPUUECKUX BEJIIMYUH C IPUMEHEHHEM U3YUEHHBIX CBOMCTB QUTYp U (DaKTOB
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YMeHue onepupoBarh MOHIATUSIMH: PaBEHCTBO (UTYP, PAaBEHCTBO TPEYTOJIbHUKOB; NapaJlIeIbHOCTh U MEPIEHANKYISIPHOCTh
HPSIMBIX, YTOJl MEXAY NPSAMBIMH, MEPHEHAUKYJSAp, HAKIOHHAs, MPOeKuUs, nojgodue ¢uryp, momoOHbIE TPEyroiIbHHUKH,
CUMMETpUS OTHOCUTEJIbHO TOYKM M TMPSMOM; yMEHHE pacro3HaBaTh PaBEHCTBO, CUMMETPUIO M Mojaodue uryp,
MapaJJIEIbHOCTh U MEPIIEHINKYIIAPHOCTD MPSAMBIX B OKPY’KAOIIEM MHUpE

YMeHue onepupoBaTh MOHATHUSAMH: JUIMHA, PACCTOSIHME, Yroj (BEIMYMHA YIJa, CHHYC M KOCHHYC YIJla TPEYTroJbHHKA),
IUIONIA/lb; YMEHHUE OLIEHHWBATh pa3Mephl MPEJIMETOB U OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHUE MPUMEHSITh (POPMYJIbI
nepuMerpa M IUIOUIAJM MHOTOYTOJIbHUKOB, JUIMHBI OKPYXXHOCTH M IUIOMIAAM Kpyra, oObeMa MpSIMOYTOJbHOTO




napajuieJienune1a; yMeHue MPUMEHSTh MPU3HAKH PABEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHKA,
teopemy [Iudaropa, TpuroHomMeTpudecKkie COOTHOIICHUS /I BHIYUCIICHUS ITNH, PACCTOSHUH, ILTOIIAAeH
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YMmenne nu300paxars miockue GUrypbl 1 uX KOMOMHALIMHU, TPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C IIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB I10 TEKCTOBOMY WJIM CUMBOJIBHOMY OIMCAHUIO

YmMmenue OIICPHUPOBATE MOHATUAMMU: IPAMOYI'OJIbHAA CUCTEMA KOOpAMWHAT, KOOPJAWHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB,
IMPOMU3BCACHUEC BEKTOPA HA YHUCJIO, CKAJIAPHOC MPOU3BCACHUEC BEKTOPOB, YMCHUEC HUCIIOJIL30BAaTh BEKTOPBI U KOOPAUHATHI JIA
MNpEaACTaBIICHUA JaHHBIX U PCIICHUSA 3a/1a4, B TOM YHCJIC U3 APYTUX y‘IG6HI)IX npeaMETOB U peaJIBHOﬁ JKHN3HHU

YMeHue OIICPHUPOBATDH IMOHATHAMM: CTOJIONKOBBIE U KpYTOBLBIC JUATI'PAMMBI, Ta6J'II/II_IBI, cp€aHee apI/I(I)MeTI/I‘ICCKoe, MCAHaHa,
HauOobIIeeE YW HaUMEHbIIIEe 3HAYCHHA, pasMax YHUCIIOBOIO Ha60pa; YMCHUC H3BJICKATb, HWHTCPHPECTUPOBATL U
Hp606paSOBBIBaTB HHCbOpMaHPIIO, MNPpEACTABJICHHYIO B Ta6J'II/II_IaX U Ha Juarpammax, OTpaxKarouryro CBOMCTBA H
XApaKTCPUCTUKH PCAJIbHBIX IIPOLIECCOB U HBHCHHﬁ; YMCHHUEC paCIIO3HABATh U3MCHYHNBBIC BEJIMUUHBI B OKPYXKAOIMIEM MUPC

YMeHue onepupoBaTh NOHATUSAMHU: CITyYalHBINA OMBIT (CIy4alHBIN SKCIIEPUMEHT), SIIEMEHTApHOE COOBITHE (DJIEMEHTapHBII
UCXOM) CIIy4allHOTO OINBITa, ClIy4dailHOe COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HAXOIUTh BEPOATHOCTH CIIy4YalHBIX
COOBITHIA B OIIBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMH; YMEHHE PEIaTh 337]a4i METOJOM OPTaHU30BaHHOTO
nepedopa U ¢ HCMOIb30BAaHUEM MPaBUIIa YMHOXKEHUS; YMEHHE OLIEHWBATh BEPOSITHOCTU PEAbHBIX COOBITHI U SBICHUH,
MMOHUMATh POJIb MPAKTHYECKH JTOCTOBEPHBIX W MAJOBEPOSITHBIX COOBITHH B OKPY>KAIOIIIEM MHUPE M B KU3HHU; 3HAKOMCTBO C
MOHSITUEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEI U €r0 POJIBI0 B MACCOBBIX SIBIICHUSAX

YMeHue BbIOMpaTh MOAXOJAMIMNA H3YyUEHHBIH METOJ JJs peIlIeHUs 3a/Ja4d, NPUBOAUTH MPUMEpPhl MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B IPUPOAEC M KU3HM, PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, OIUCHIBAThb
OTJEIIbHBIE BBIIAIOLIMECS PE3YJIBTATHI, IOJYYEHHBIE B XOJ€ Pa3BUTHS MAaTEMaTUKU KaK HAyKH, IPUBOIUTH IIPUMEPHI
MaTE€MaTUYECKNX OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D ITIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 HatypanbHblie u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEell

1.2 OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHThI, OECKOHEUHbIE IEPUOAUYECKUE IpOOU

1.3 PanmonansHele uncia. ApupMeTnuecKkue onepanuy ¢ paloHaIbHbIMU YUCIIAMHU

1.4 JeiicTBuTenpHbIC Yncia. ApUPMETHIESCKHIE OTIEPALNU C JEHCTBUTEIILHBIMU YNCIaAMHU

1.5 [TpubnnxKEHHBIE BEIYUCICHUS, IPABUIIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BbIYMCIICHUI
2 AnrebpanuecKue BEIPAKCHHS

2.1 BykBeHHbIE BbIpaXKeHUS (BBIPAXKEHHSI C IEPEMEHHBIMHU)

2.2 Crenens c 1enbM okaszareneM. CTeneHb ¢ palldoHaIbHBIM Moka3areneM. CBOMCTBA CTEICHU

23 MHorousneHsl

24 Anrebpanueckas 1pooOb

2.5 ApudmeTnuecknii KOpeHb HaTypajdbHOU cTeneHu. JleficTBUs ¢ apupMeTUUeCKUMU KOPHSIMH HAaTypajJbHOU CTEIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA

3.1 Lensle 1 1poOHO-palrioHanbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHHI

3.2 Llenbie u 1poOHO-paliOHANIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYTTHOCTH HEPaBEHCTB

33 Pemenne TeKCTOBBIX 3aa4
4 YucnoBbsle OCIEN0BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEMN

4.2 Apudmerndeckas 1 reomeTpuueckas mporpeccuu. @opmyiia CI0XKHBIX MPOLIEHTOB
5 OyHKINA




Oynknus, crnocoObl 3aganus ¢yHkuuu. ['padux ¢ynknuu. O6macTh onmpeneiaeHUs W MHOXKECTBO 3HadYeHMd (yHkiuu. Hymm

5.1. ¢ynkuuu. IlpomexxyTku 3HaKomocTosHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MHUHUMYMbI (QYHKIHH.
HauOosnpiiee 1 HauMeHblee 3HaYeHNE (PYHKLIUU Ha IPOMEKYTKE

6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPIMHATHI HA INIOCKOCTH
7 I'eomeTpus

7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoicTBa

7.2 TpeyronbHUK

7.3 MHOroyrojasHuKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 HN3mepeHne reoMeTpuiecKuX BEJTUYNH

7.6 Bexrtopsl Ha I0CKOCTH
8 BeposTHOCTB M cTaTUCTHKA

8.1 OnucarenbHasi CTaTUCTHKA

8.2 BeposTHOCTB

8.3 Komb6unaropuxka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. BeposTHOCTb U cTaTUCTUKA: 7 - 9-€ Ki1acchl: 0a30BbId YPOBEHb: YUEOHUK: B 2 yacTsX; 1-0e U3gaHue

Bricorkmii U.P., Slmenko U.B.; mox penakmueit Amenko 1U.B. Aknuoneproe o6mectBo «M3marensctBo «IIpocBenienney

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJISA
MaremaTtuka. BeposTHOCTh U cTaTUCTHKA : 7—9-€ Ki1acchl : 0a30BBIM YpoBeHb :M34 MeToIuuecKoe mocooue K

MpEAMETHON JTMHUHU YYEOHUKOB 10 BepoATHOCTH U cTatucTtuke U. P. Briconkoro, . B. Amenko nox pen. Y. B. Smenko.

— 2-e u3x., crep. — Mocksa : [Ipocsenienue, 2023.— 38 c¢. ISBN 978-5-09-108881-6.

HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
dI'C "Mog Ulkona"
Poccuiickas 3JIeKTpOHHAs ITKOJIa

bubnanoreka I{OK



		2026-09-01T07:58:51+0300
	Добрынина Алевтина Викторовна




