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1 MACHOPT PABOYEM ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA
MATEMATUKA

1.1 O0J1acTh NpUMEHEeHHUs! IPOrpaMMbl

Peanuzamus cpegnero obmero oOpazoBanus B mpeaenax OIl CIIO mo mporpamme
MOJArOTOBKM CHELUAJINCTOB CPEAHEro 3BeHa Mo creuuanbHocTd 15.02.10 Mmexarponuka u
MoOWIbHas poOoToTexHuka B coorBeTrcTBUM ¢  DI'OC CIIO 1o cnenuanbHOCTH
15.02.10mexarpoHrKa u MOOWIIbHAS POOOTOTEXHUKA ¢ ydeToM TpeboBanuit ®I'OC cpennero
o01m1ero o6pazoBaHusi, yTBEpPKIEHHOTO MprKa3zoM MunobpHayku Poccuu ot 17.05.2012 Ne 413(B
pen. [IpukazoB Muno6puayku Poccun ot 12.08.2022 Ne732) u denepanbHOii 00pa3oBaTenbHOIM
nporpammbl CITO, yTBepkaeHHON pukazoM MuHoOpHayku Poccun ot 18.05.2023 Ne371.

1.2 OO0mas xapakTepucTHKa y4eOHOro npeamera MaremaTuka

MareMaTHKa CIIy>KAT OTIOPHBIM TPEAMETOM JUTS M3yYSHHS CMEXHBIX JTUCIHILINH, a B
KU3HU TOCJIE MIKOJBI PeabHOM HEOOXOJUMOCTHI0O CTAHOBUTCS HEMPEPBHIBHOE 00pa3oBaHUE, YTO
TpeOyeT TMONHOIEHHOW 0a30Boi 001Ie00pa3oBaTeIbHON TOATOTOBKHM, B TOM 4YHUCIE U
MaTeMaTH4ecKod. DTO OOYyCIOBJIEHO TE€M, YTO B HAIIM JHU PACTET YHCIO CIEUAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBCHHBIM NPUMEHEHHEM MAaTeMaTHKH: W B cdepe SKOHOMHUKH, U B
Ou3Hece, U B TEXHOJOTHYECKHX O0NACTAX, W JaXKe B TyMaHUTapHBIX chepax. Takum oOpazom,
Kpyr oOydJamomuxcs, A KOTOPhIX MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM MPEIMETOM,
CYILIECTBEHHO PACIIUPSIETCS.

[TpakTUdeckast MOJIE3HOCTh MaTEMATUKU O0YCIIOBJIEHA TEM, YTO €€ IPEMETOM SIBIISTFOTCS
(GyHIaMeHTalbHbIE CTPYKTYPhI HAIIETO MHUpA: MPOCTPAHCTBEHHBbIE (POPMBI U KOJIUYECTBEHHBIC
OTHOIICHHUS OT NPOCTEHIINX, YCBAaMBa€MbIX B HEMOCPEJACTBEHHOM OIBITE, 0 JOCTATOYHO
CIIOKHBIX, HEOOXOAUMBIX IJI Pa3BUTHsI HAYYHBIX U TEXHOJIOTHYECKUX HaeH. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHWH 3aTPyJHEHO MOHWMAaHHE NMPHUHIMIIOB YCTPOHCTBA M HCIIOIB30BAHHS
COBPEMEHHOM TEXHHKH, BOCIPHUSATHE M HMHTEPHpETanuss pa3HOOOpa3HOW CoLMaIbHOM,
HKOHOMHYECKOM, MOTUTHYECKOW MH(OpMAIH, Matod(PPEeKTHBHA TOBCEIHEBHAS MPAKTUYECKAs
NesTeNbHOCTh. KaXXIoMy 4YelnoBeKy B CBOEH JKHU3HHM MPHUXOIUTCS BBINOJHATH JOCTATOYHO
CIIO)KHBIE pAcu€Thl M COCTABISATH HECIOXKHBIC AITOPUTMBI, HAXOOUTHh HYXHbIE (OPMYJBI U
MIPUMEHSITh UX, BIAJIETh MPAKTUYECKUMU MTPUEMAMU T€OMETPUYECKUX U3MEPEHHUI U TTOCTPOCHMUIA,
YUTaTh UHPOPMALIUIO, TPECTABICHHYIO B BUy Ta0JIUII, AUArpaMM U Tpa(HKOB, KHUTb B YCIOBHUIX
HeonpeAenEHHOCTHA U TIOHUMATh BEPOSTHOCTHBIN XapakTep ClIydaHbIX cOObITUH. OHOBpEMEHHO
¢ pacmmpenueM chep mpuMEeHEHUsT MATEMAaTUKH B COBPEMEHHOM OOIIeCTBE BCE OOsIee BAKHBIM
CTAaHOBUTCS MATEMaTUYECKHUI1 CTHIIb MBIIIIICHUS, TPOSBIISIOLIUICS B ONPEIEIEHHBIX YMCTBEHHBIX
HaBBIKax. B mporiecce u3y4eHuns MaTeMaTHKH B apCeHal MPUEMOB U METOZOB MBIIIUICHUS YeJI0BEKa
€CTECTBEHHBIM 00pa30oM BKJIIOYAIOTCS MHAYKLUUA U JEAYyKIHs, 0000IIeHHe U KOHKpEeTH3alus,
aHaM3 M CUHTE3, KJaccu(uKalus U cucTeMaTH3anus, abcTparupoBanue u aHajaorus. OObeKThI
MaTeMaTHYeCKUX YMO3aKIIOUYEeHHUH, MpaBuia MX KOHCTPYHPOBAHMSI PACKPHIBAIOT MEXaHU3M
JIOTHYECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHS (POPMYIUPOBATH, 0OOCHOBHIBATH H
JOKa3bIBaTh CYXJEHHSA, TEM CaMblM pPa3BUBAIOT JIOTUYECKOE MBIILIeHHEe. MaremaTuke
NPUHAIISKUAT BeAylIast posib B (GOPMUPOBAHUU AJNTOPUTMHUECKOW KOMIIOHEHTHI MBIIIJICHUS H
BOCIIUTAaHUM YMEHUU EWCTBOBATH 0 33/IaHHBIM aJIrOPUTMaM, COBEPILIEHCTBOBATh N3BECTHHIE U
KOHCTPYHMpPOBaTh HOBbIE. B mpoliecce pemieHus 3aja4 — OCHOBHOM yueOHOU N1eATebHOCTH Ha
ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TBOPUYECKAs U MPUKIAIHAS CTOPOHBI MbliieHus. OOyueHue
MaTeMaTUKe MAaéT BO3MOXHOCTh pa3BHUBaTh y OOYYAIOUIMXCS TOYHYIO, PAlMOHAIBHYIO H
MH(OPMATUBHYIO pedb, YMEHUE OTOMpaTh HauboJiee MOAXOMAIINE S3bIKOBbIE, CUMBOJIMYECKHE,
rpaduuecKkue CpeiCTBa JUIS BBIPAXKEHHUS CYXKICHUH W HArJSIIHOTO WX TPEICTaBIICHUS.
Heo0OxonuMbpiM KOMIIOHEHTOM OOII€H KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHUM SBIIETCS OOIlee
3HaKOMCTBO C METOJaMH IMO3HAHUS JACUCTBUTEIBHOCTH, MPEJCTABICHUE O MPEIMETe U METOME
MaTeMaTHKH, €ro OTJIMYUS OT METO/0B €CTECTBEHHBIX U



TYMaHHUTapHbIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHHs] MaTeMaTHKH JJsl PELICHUS HAy4YHBIX H
MPUKIAIHBIX 3a1ad. Takum oOpa3oM, MaTremMaTH4eckoe 00pa3oBaHUME BHOCHT CBOW BKIJIAJ B
¢dopmupoBaHue oOmeld KyJIbTyphl —dYenoBeka. V3ydeHue MaTeMaTHKH CIIOCOOCTBYET
ACTETHUYECKOMY BOCIUTAHHUIO YeJIOBEKa, MOHMMAHUIO KPAcOThl U M3SIIECTBA MaTeMaTHYECKHX
paccyXIeHHU, BOCIIPUATUIO T€OMETPUUYECKUX (POPM, YCBOCHHIO HJIEH CUMMETPHH.

1.3 Ilesin u3yvyenus yueOHOro npeamera Maremaruka

[IpuoputeTHBIMH  LEASIMH  OOy4YeHHMST MaTeMaTHKE SBIAIOTCS:  (opMHpOBaHHE
LHEHTPATBHBIX MaTEMaTUYECKUX TOHATUH (YHUCIIO0, BEJIMYWHA, TeoMeTpudeckas Qurypa,
MepeMEHHas1, BEPOSITHOCTh, (DYHKIIHUS), 00ECTIEUNBAIOIINX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh
MaTeMaTHYeCKOT0 00pa30oBaHus 00YUaIONMIUXCS; TTOABEACHIE O0yJarOIIMXCS Ha JOCTYITHOM ISt
HUX YpPOBHE K OCO3HAHHMIO B3aMMOCBSI3M MAaTEMaTHUKU U OKPYXKAIOIIETO MUpa, MOHUMAaHHE
MaTeMAaTHKH KaK YacTH OOIIed KyJIbTypbl YEJIOBEUECTBA; PA3BUTHE HMHTEIUICKTyaTbHBIX H
TBOPUYECKUX CIOCOOHOCTEH 00yYaromuxcs, MO3HABATEIbHON AaKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIIUICHUS, WHTEpeca K H3YyYCHHIO MaTeMaTHuku;, (opmMupoBaHUE
(YHKIIMOHATTFHOM MAaTEeMaTU4YeCKOW TIpaMOTHOCTH: YMEHHsI paclo3HaBaTh MaTeMaTHYECKUe
aCrMeKThl B pPEaJbHBIX XU3HCHHBIX CUTYAlMSIX W MPU W3YUYEHUU JIPYTUX YUEOHBIX MPEIAMETOB,
MIPOSIBIICHUS] 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpMYyIUPOBATh MX HA SI3bIKE MAaTEMATHKU U
CO3/1aBaTh MaTEMATHYECKUE MOJEJIHM, MPUMEHITh OCBOCHHBIM MaTeMaTUYECKUH ammapar it
peuieHusl MpakTUKO-OPUEHTHUPOBAHHBIX 337a4, MHTEPIPETUPOBATh U OLEHUBATH IOJIYYEHHBIE
pEe3yAbTaTHI.

14 MecTto yueoHnoro npeamera Maremartuka B ctpykrype IHHIICC3:

VYueOublii npeamer Martemaruka sBIsSeTCS Y4e€OHBIM HPEIMETOM 00s3aTeNbHON
npeameTHoi obinactu «MaremaTrka 1 uHpopmaruka» PI'OC cpeanero oOiiero o0pa3oBaHusl.

B yue6nom mnane IIIICC3 yueOnsbiit npeqmer OYIL.04 MaremaTuka BXOJUT B COCTaB
o0mux o00meoOpa3oBaTeNbHBIX YYE€OHBIX NPEAMETOB, (OPMHUPYEMBIX M3 00s3aTeNbHbBIX
npeameTHbix obnacteir ®I'OC cpennero obmero odpazoBanus. [Ipu 3ToM u3ydeHue mpeamera
IPEeJyCMOTPEHO Ha MNPOQUILHOM YypOBHE M HANpPaBICHO Ha JOCTHXKEHHE JUYHOCTHBIX H
MeTarnpeIMETHBIX PE3yIbTaTOB 00yUeHHsI, BBITIOJHEHNE TPEOOBAHUH K MPEIMETHBIM Pe3yJIbTaTaM
o0y4eHusl.



2 IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITIPEJIMETA
MATEMATHUKA

JIMUHOCTHBIE PE3YJIbTATBI

B pesynpraTe M3ydeHHs MaTEeMAaTHKH Ha YPOBHE CpETHEro oOImero oOpa3oBaHUS Y
oOyuJatorerocst OyayT chOpMHUPOBAHEI CIEAYIONINE JIMIHOCTHBIC PE3YIbTATHI:

1) TpaxmaHCKOro  BOCHHTAHUSA: CHOPMHUPOBAHHOCTH  TPAXKITAHCKOW  TIO3HIIMH
o0ydJaromierocs Kak akTHBHOTO M OTBETCTBEHHOT'O Wi€HA POCCUHCKOTO 00OIIEeCTBA, MPEICTABIICHUE
0 MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBJIECHUH, MPOLETYp
rpaKAaHCKOro oOmecTBa (BBIOOPBI, OMPOCHl U JAPYroe), yMEHHE B3aHUMOJECHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBHHU C UX (QYHKUIMSIMU U HA3HAYCHUEM;

2) TaTPUOTHYECKOTO BOCMIUTAHUSA: CHOPMUPOBAHHOCTh POCCUHCKON TpaKIaHCKOM
WJEHTUYHOCTH, YBAXKEHMS K MPOIUIOMY M HACTOSLIEMY POCCHMCKON MaTEMaTHUKH, IEHHOCTHOE
OTHOIIIEHUE K JJOCTUKEHHSIM POCCUMCKUX MAaTEMATHKOB U POCCUMCKON MAaTEMATUYECKOW IKOJIbI,
UCIIOJIb30BAHUE ITUX AOCTHKEHUH B APYTHX HAyKaX, TEXHOJOTHX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI: OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUHUCKOTO
Hapoja, c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUUECKOIO MOBEJIEHUS, CBSI3aHHOTO C
MPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH W JESITEIbHOCTBIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHBOTO Oy IyIIEro;

4) 3CTETUYECKOT0 BOCIUTAHUS: ICTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAS ICTETHKY
MAaTEMAaTUYECKUX  3aKOHOMEPHOCTEM, 00BEKTOB, 3a7a4,  PELICHUH, pacCyXIEHHUI,
BOCIIPUUMYHUBOCTH K MATEMATHUECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢usmaeckoro BocuTaHus: cHOPMHUPOBAHHOCTh YMEHHUS MPUMEHSITh MaTEMATHICCKHEC
3HaHUS B MHTEpecax 370pOBOT0 M Oe30macHOro obpas3a »KU3HMU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHTAaHHWE, COATAHCHUPOBAHHBIA PEKHUM 3aHITHH U OTIbIXa,
perynsipHas (u3MuecKkas aKTHUBHOCTh), (HU3MUYECKOE COBEPIICHCTBOBAHME IIPH 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIILHOM JESITEIBHOCTHIO;

6) TpyIOBOTO BOCHHTAHHS: TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU TPYAOTIOOUS,
HHTEpPEC K pa3InuHbIM chepam mpodeccHoHaATbHON AeITeTbHOCTH, CBI3aHHBIM C MATEMATHKON U
e TMPHIOKEHHSIMM, YMEHHE COBEpILIaTh OCO3HAHHBIM BBHIOOp Oynymeidl mnpodeccun u
peaM30BBIBaTh  COOCTBEHHBIC JKM3HEHHBIE IUIaHBI, TOTOBHOCTH W  CIIOCOOHOCTH K
MaTeMaTH4eCKOMY 00pa30BaHUIO M CaMOOOPa30BAHMIO HA MPOTSHXKEHUH BCEH KU3HHU, TOTOBHOCTD
K aKTUBHOMY YYaCTHIO B PEIIEHUU MPAKTUYECKHUX 33/1a4 MAaTEMAaTHIECKON HAIIPaBICHHOCTH,

7) DSKOJOTMYECKOro BOCHUTAHUS: C(HOPMHUPOBAHHOCTH 3KOJOTHYECKOW KYJIBTYpHI,
MMOHUMAHUE BJIUSHUSA COLMAIBHO-)KOHOMUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHON H
COLIMATILHOW CpeJlbl, OCO3HAaHKE TTI00aTbHOrO XapaKTepa SKOJOTHUYEeCKUX MpoOiieM, OpHEeHTAUs
Ha MPUMEHEHUE MAaTeMaTUYeCKUX 3HAHUU NI pelIeHUs 3a[a4 B 00JacTH OKPYXKAIOIIeH Cpelibl,
IJITAHUPOBAHUE MOCTYIIKOB M OLEHKH X BO3MOKHBIX MOCJIEACTBUM AJI OKPY>KAIOIIEH Cpeibl;

§)  LEHHOCTM  HAy4YHOrO0  IO3HAHUS: c(OPMUPOBAHHOCTh ~ MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOM NPAKTUKH,
MMOHUMAaHUE MaTEMaTUYECKOW HAyKH Kak c(depbl YeIOBEUYECKOW IesATEIbHOCTH, ITAmoB €€
pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHS LUBHUIIM3ALMM, OBJIAJICHUE S3BIKOM MAaTEMaTUKU M
MAaTeMaTUYECKOW KyJIbTYpOM KakK CpEICTBOM IO3HAaHUS MHpPA, TOTOBHOCTh OCYILECTBIATH
MPOEKTHYIO U UCCIEN0BATENbCKYIO AESITEIbHOCTh UHIMBUIYaIbHO U B TPYIIIIE.



METANPEJIMETHBIE PE3YJIbTATHBI

B pesynbraTte OCBOEHHS MpOTrpamMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHust y oOy4aromierocss OyayT cGhOpPMHUPOBAHBI METANPEIMETHBIE PE3yJbTaThI,
XapaKTCPUIYIOIIHUCCA OBJIaICHUEM YHUBCPCAJIbHBIMU IIO3HAaBAaTCIIbHBIMU IlGﬁCTBPISIMI/I,
YHUBCPCAIBHBIMU KOMMYHHWKATUBHBIMHA )ICI‘/’ICTBI/ISIMI/I U YHUBCPCAJIBHBIMH PETYJIATHBHBIMU
nerictBusmMu. [lo3HaBaTeIbHBIC YHUBEPCATBHBIE YUeOHBIC IEHCTBHS.

OgJ1aleHNe YHUBEPCAJIbHBIMH II03HABATEIbHBIMH el CTBUAIMM:

ba3oBble nornueckue AeMCTBYS: BBIABIIATh U XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, MOHATHH, OTHOLICHUH MEXIy HOHATHIMH, (HOPMYyITUpOBAThH
OTIpeIeJICHUs] TIOHATHH, yCTaHABIMBATh CYLIECTBEHHBIH MPU3HAK KJIACCHU(PHUKAIMKA, OCHOBAHHUS
111 0000ICHUS ¥ CPABHEHUS!, KPUTEPHUHU ITPOBOIMMOTO aHAIN3a; BOCIIPUHUMATD, (HOPMYITUPOBATH
U Mpeo0pa3oBbIBATh CYKJEHUS: YTBEPAUTENIbHbIE M OTPHUIATEIbHBIC, €JUHUYHbIE, YACTHBIC U
o011ue, yCIOBHBIE; BBISABIATE MaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIONEHUSAX M YTBEPXKICHUSX, MpenngaraTb KPUTEPUM Ui BbISBICHUS
3aKOHOMEPHOCTEH M IPOTHBOPEUMi; JielaTh BBIBOJbl C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH,
JNENYKTUBHBIX U WHAYKTHBHBIX YMO3AKIIOUEHHM, YMO3AKIIOUEHHUH IO AHAJOTUH; IPOBOJUTH
CaMOCTOSITENIBHO JJOKa3aTEJIbCTBA MAaTEMATHUECKUX YTBEPKACHUM (TPSAMBIE U OT IPOTHUBHOIO),
BBICTPaMBaTh AapryMEHTALMIO, MPUBOJUTH MPUMEPHl M  KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXKICHHUSI U BBIBOJBI; BRIOMPATh CIIOCOO pelieHus y4eOHOH 3amadu (CpaBHHBAThH
HECKOJIbKO BapHUaHTOB pEILIEHUs, BRIOMpaTh HanboJiee MOAXOIAINM ¢ yUETOM CaMOCTOSATEIbHO
BBIIEJIEHHBIX KpUTEpHeB). ba3oBble nccienoBaTeNbCcKie IEHCTBUSA: UCIIOJIb30BATh BOIIPOCHI Kak
UCCIIEIOBATENIbCKUI  MHCTPYMEHT IO3HaHMs, (OpMyJIHpOBaTh BONPOCHI, (PUKCHPYIOLIUE
IpoTHBOpeuUre, NpoOieMy, YCTaHaBIMBATb HCKOMOE W JaHHOe, (OpPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIMI0, MHEHHE; IMPOBOJIUTH CAMOCTOSTEIbHO CIUIAHUPOBAHHBIN
HKCHEPUMEHT, HCCIEIOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEeKTa,
SIBJICHHSI, TIPOLIECCa, BBISIBICHUIO 3aBHCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH, IPOIECCaMH;
CaMOCTOSITENIHO (hOopMyNTUpoBaTh OOOOWIEHUS M BBIBOABI IO pE3yjibTaTaM MPOBEAEHHOTO
HaOJIIOACHNS, UCCIIEIOBAaHMS, OIICHUBATh JJOCTOBEPHOCTD MOJYYCHHBIX PE3yJIbTAaTOB, BHIBOJIOB H
00001IeHNH; MPOTHO3UPOBAaTH BO3MOXKHOE pPAa3BUTHE IIpoliecca, a TaKkKe BbIABUTATh
IPEIMNON0KEHNsT O €ro pa3BUTUM B HOBBIX ycloBHsX. Pabora ¢ uH(popMmaiuen: BBIABIATH
neguuuTh ”HPOPMALIMK, TAaHHBIX, HEOOXOJUMBIX I OTBETA HA BONPOC U JUISl peILIeHHs 3a/1auH;
BbIOMPATh MH()OPMALMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIIOB, aHAIU3UPOBATh, CUCTEMAaTU3UPOBATh
Y MHTEPIPETHUPOBATH HH(OPMALIMIO PA3TUUHBIX BUAOB U (HOPM MIPECTABICHUS; CTPYKTYpUPOBATh
nH(OPMAIINIO, TPEJCTABIATH €€ B pa3INYHbBIX (hopMax, WILTIOCTPUPOBATH TPaPUUECKH; OLICHUBATD
HAAEKHOCTh ~ MHPOPMALMK IO  CAMOCTOSTENBHO  CPOPMYJIHMPOBAHHBIM  KPUTEPHUSM,
c(OpPMYITHPOBAHHBIM CAMOCTOSITEIHHO.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM Y4eOHbIMH JIeCTBHAMM:
BOCIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCJIOBUSMHU U LIETSIMU OOLICHMUS,
SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MIUCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHUs MO XOAY pElIeHUs 3aJayd, KOMMEHTHpPOBATh IOJYYEHHBIH pE3yibTaT; B XOJ€
o0CyXKJIeHUSI 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMON TeMbl, MpPOOJIEMBbI, perraeMon
3a/1auu, BBICKA3bIBaTh WJI€U, HAIICJICHHBbIC HA MOMCK PEIICHUS, COMOCTABIATh CBOU CY>KIEHUS C
CYXKICHHUSIMHM JPYTHX YYaCTHHKOB JTMANOra, OOHAPYXUBATh Pa3lIMYMe W CXOJCTBO TO3HIIHMA, B
KOPPEKTHOH opme (GOpMyJIMPOBATH PA3HOTIIACHS, CBOU BO3PAXKECHHUS; TPEICTABIIATE PE3YIIbTATHI
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peleHus 3a/1auu, SKCIIEpUMEHTa, UCCIIEI0BaHMs, IPOEKTA, CAMOCTOSTENIbHO BEIOUpATh opmar
BBICTYIUICHHS C YYETOM 3a/1a4 MIPE3CHTAIIMU U OCOOCHHOCTE! ayIUTOPUH.

OgiaieHHe YHHBEPCAJbHBIMHU PeryISTUBHBIMH Y4eOHBIMH el CTBUAMU:
Camoopranm3anusi: COCTaBJIATh IUIAH, aJTOPUTM pELICHMs 3aJladyM, BbIOMpATh
crnocod pemieHuss € y4€TOM HMMEIOIIMUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHNH C y4ETOM HOBOI MH(pOpPMAIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIN MHTEJUIEKT: BJIAJIETh HABBIKAMU MI03HABATEIBLHOU
peduiekcuu Kak OCO3HAHMS COBEPINAEMBIX JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HX
pE3yabTaTOB, BIAAETh CIOCOOAMM CAMOIPOBEPKH, CAaMOKOHTPOJSA IIpoLecca M pe3ysbraTa
peuieHuss MaTeMaTUYeCKOr 3aJayy; IPEeABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU
pelIeHNnr 3aJlaud, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
JAHHBIX, HallJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH; OLIEHUBATh COOTBETCTBUE pe3yJbTaTa
LHeJW M YCIOBUAM, OOBSACHATH NPUYMHBI JIOCTUKEHHUS WM HEJAOCTHKEHMS pEe3yJIbTaToB
JesITeIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATeJIbHOCTD: IOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHHOM U
WHAUBUAYATbHOW pabOThl MpH pelieHnH YYeOHBIX 3a/ad, MNPUHUMATh IIellb COBMECTHOU
NEeSATENIbHOCTH, TUIAHUPOBATH OPraHU3aIlMI0 COBMECTHOW palOTHI, paclpeiemsiTh BHILI padoT,
JIOTOBApUBATHCS, OOCYXKIAaTh IMPOIECC U pe3yibTaT paboThl, 0000IMATh MHEHUS HECKOJIbKHX
JIIOJIeH; y4acTBOBATh B IPyMMoOBHIX (hopMax padboThl (00CYyXaeHHsl, 0OMEH MHEHHM, «MO3TOBBIC
HITYPMBD» ¥ UHBIE), BBITOJIHATH CBOIO YacTh PA0OTHI M KOOPIMHUPOBATH CBOU JICUCTBUS C IPYTUMU
YJIeHaMUd KOMaH/]Ibl, OLIEHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATBI

Yucna 1 BBIUMCIIEHUS: OIEpUPOBATh MOHATUSAMU: HATYPAIBHOE, 1IEJI0€ YUCII0, UCII0Ib30BaTh
IIPU3HAKYU JEIMMOCTH LIEJIbIX YUCET, PA3JIOKEHUE YUCIIA HA IPOCTbIE MHOKUTEIU Ul PELLEHUs
3a/a4; ONEpPUPOBATh IIOHATHEM: CTENEHb C PALMOHAJIBHBIM II0KA3aTelieM; OIEepUpPOBATH
MOHTHUSIMU: JIOTapU(M UUCIIa, JECITUYHBIE U HATYpaJIbHbIE JIOTapU(PMBI.

VYpaBHEHHsI W HEPAaBEHCTBA: TNPUMEHSTH CBOWCTBAa CTENEHW IS TpeoOpa3oBaHUs
BBIPQ)XCHUM, ONEPUPOBATh IOHATUSAMM: IIOKA3aTEJIbHOE YPABHEHUWE W HEPABEHCTBO, pellaTh
OCHOBHBIE THIMbI IIOKA3aTEIbHBIX YPAaBHEHMH M HEPABEHCTB; BBHINOJIHATH MPeoOpa3OBaHUA
BBIPXKEHUH, COAEPKAIIMX Jorapu(mbl, OIEpUPOBATh MOHATUAMU: JIOTapU(PMHUUECKOE YpaBHEHHE
U HEpPAaBEHCTBO, HAXOAUTh PELICHHUS NPOCTEHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;
OIIEpUPOBATH MOHATHSAMU: CUCTEMA JINHEHHBIX YPABHEHUH U €€ PELIEHHUE, UCII0JIb30BATh CUCTEMY
JMHEUHBIX YpPaBHEHUU ISl PELICHUS MPAKTHUECKUX 3a7ay; HAXOAUTh PELIEHUs MPOCTEUIINX
CUCTEM U COBOKYIHOCTEH pPalMOHAIBHBIX YPAaBHEHWM M HEPABEHCTB; MOJEIUPOBATH pEajIbHBIC
CUTyalluu Ha SI3bIKE aireOpbl, COCTABIIATH BHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCIJIOBHUIO 3a/1a4H, UCCIIEI0BATh IOCTPOEHHBIE MOJIEIH C UCIIOJIB30BaHUEM amrapaTa anreOpbl.

OyHKIMU U TpaUKU: ONEPUPOBATh MOHATHSIMU: MEpHOANYEcKass QYHKLUSA, TPOMEKYTKU
MOHOTOHHOCTH (YHKIIMHU, TOYKU SKCTpeMyMa (pyHKIMH, HauOoJjblllee U HaUMEHblIee 3HAUCHUS
(GyHKIIMU Ha POMEKYTKE, UCIIOJIb30BaTh UX JUIS MCCiIeoBaHus (PyHKINH, 3a1aHHOM rpadukoM;

OTIepUPOBATH MOHATUAMU: IPaUKU MOKA3aTENbHOM, TOTapuMUIECKON U TPUTOHOMETPUIECKUX
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¢byHKIMH, n300paXkaTh UX Ha KOOPAMHATHOMN IJIOCKOCTU U UCIIOIB30BATh JUIsl PELICHUS YpaBHEHHH
U HEPaBEHCTB; M300pa)kaTb Ha KOOPAMHATHOM IJIOCKOCTH TpauKH JHMHEHHBIX ypaBHEHHHA M
WCTIOJIB30BATh UX JIJIs PEIICHHUS] CUCTEMBI JINHEHHBIX YpaBHEHHIA; HCIIOIB30BaTh rpaduku GyHKINH
JUISL KCCJIeI0OBaHUS MPOIIECCOB U 3aBUCUMOCTEN U3 IPYTHX YUYEOHBIX TUCIUILIMH.

Havana mMaTemaTHueckoro aHaiusa: ONEpUPOBATh MOHITUSIMH: HENpepbIBHAsS (DYyHKIHA,
Mpou3BoHAs (PYHKLNHU, UCTIOIB30BaTh FEOMETPUUECKUN U (PU3NUECKUI CMBICI IPOU3BOIHOM [Tt
pelleHrs 3a7ay; HaXOJIUTh NMPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIHMM, BBIYUCISTH MPOU3BOIAHbBIC
CYMMBI, MPOU3BEACHUS, YaCTHOTO (DYHKIMI; MCIOIB30BaTh MPOU3BOAHYIO AJIS HCCIEIOBAHUS
(GyHKIIUY HA MOHOTOHHOCTH U SKCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl HCCIEA0BAHUS K TOCTPOCHUIO
rpauKOB; UCIOJIb30BaTh MPOU3BOJHYIO JUI HAX0XKJICHHUS HAWITYYIIETrO PEHIeHUs B IPUKIIAIHBIX,
B TOM YHCJI€ COLMAIBbHO-I3KOHOMHUYECKHUX, 3aj[ayax; ONepHUpOBaTh MOHATHAMM: NIEPBOOOpa3Has U
UHTETpaj, IOHWMATh TCOMETPUYECKUA ¥ (HU3MUECKUMH CMBICH HMHTErpayia; HaXxOIUTh
NEpBOOOpA3HbIE  AJIIEMEHTAPHBIX  (YHKIMWA,  BBIYMCIATH  WHTErpan  1mo  (Gopmyne
Herorona—Jleitbnuna; pemars NpUKIaaHbIC 33]]a9H, B TOM YUCJIE COIMATbHO-9KOHOMUYECKOTO U
(bu3MYeCKOro Xxapakrepa, CpeICTBAMU MaTEMAaTUYECKOT0 aHATN3a.

OnepupoBaTh NOHATUAMU: IIMIIMHAPUYECKAsl TIOBEPXHOCTh, 00pa3yroliue HUINHIPHIECKON
MOBEPXHOCTH, UWIMHJP, KOHHYECKas MOBEPXHOCTh, OOpa3yrolllhe KOHUYECKOH MOBEPXHOCTH,
KOHYC, cpepuueckasi MOBEPXHOCTh; PACIO3HABATh TeJla BpalleHUs (LMIMHAP, KOHYC, cdepa u
map); OOBSACHATH CHOCOOBI TOJYYEHHs TeNl BpalleHUs; KIaCCU(PHUIMPOBATh B3aUMHOE
pacrosioskeHue cepbl U TIOCKOCTH; ONEPHUPOBATh MOHATHIMM: IIAPOBOI CErMEHT, OCHOBaHME
CErMeHTa, BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOI0O CIIOS,
LIapOBOM CEKTOP; BBIYUCIATH 00BEMBI U TUIOIIA/IU TOBEPXHOCTEH TEJ BpAILLIEHUS], FTEOMETPUUECKUX
TeJ ¢ IpUMEHeHHueM (OpMyJl; ONEepUPOBATh MOHITUSIMH: MHOTOI'PAaHHUK, BIIUCAHHBINA B chepy U
OTMMCaHHBIN 0KOJIO cepsl, cepa, BUCaHHAS B MHOTOIPAaHHUK HIIM TEJIO BPAIllEHUs; BRIYUCIISTD
COOTHOIIEHUS MEXAY IUIOIMAIIMU MOBEpXHOCTEH W 00bEMaMU TMOAOOHBIX TeN;, H300paxarh
n3y4yaemble GUTYPBI OT PYKH U C MPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB; BHITIOTHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXy, COOKY,
CHM3Y, CTPOUTH CEUYCHHs TeNl BpAIICHUS; M3BJIEKAaTh, MHTEPIPETUPOBATH M MPEeoOpPa3OBHIBATH
MH(POPMALIHIO O TIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MPeICTaBICHHYIO HA YepTexax U
PUCYHKax; OIEpUPOBAaTh IOHATHEM BEKTOpP B NPOCTPAHCTBE; BBINOJIHATH JACUCTBUS CIIOKECHUS
BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHHSI BEKTOPA Ha YUCII0, OOBSICHSTH, KAKUMU CBOHCTBAMU
OHM 00J1aJaI0T; MPUMEHATh MPABUJIO MapaljiesieNuIesa; OnepupoBaTh MOHATUSAMU: JEKapTOBBI
KOOPJMHATBl B IPOCTPAHCTBE, BEKTOpP, MOJYJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI
BEKTOpAa, YroJl MEXAY BEKTOpaMH, CKaJspHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILUIAHAPHBIE BEKTOPBI; HAXOAUTh CYMMY BEKTOPOB U IIPOU3BEJEHUE BEKTOpPA HA YUCIIO, YIOJl
MEXKy BEKTOpaMH, CKaJsIPHOE IPOU3BEACHUE, PACKIAAbIBATG BEKTOP M0 ABYM HEKOJUIMHEAPHBIM
BEKTOpaM; 3aJaBaThb IUIOCKOCTb YPAaBHEHUEM B JIEKapTOBOM CUCTEME KOOPAMHAT, IPUMEHATH
reoMeTpuueckre (akThl Ui PELICHUS] CTEPEOMETPUUYECKUX 3a/1ad, IPENO0JIaratoliuX HECKOIbKO
1IaroB peUIeHMs], €CIM YCJIOBUS NPUMEHEHUs 3aJaHbl B SIBHOW (opme; pemaTh MpoCcTeuine
TF€OMETPUYECKHE 3a/1a4ul Ha NPUMEHEHHE BEKTOPHOKOOPJIMHATHOIO METOJA; PEeIlaTh 3aJadd Ha
JI0KA3aTeJIbCTBO MAaTEMaTUYECKMX OTHOLIEHWM M HAaXO0XJICHHE TI'€OMETPUYECKHX BEIUYHMH I10
oOpa3naM WM anropuTMaM, NPUMEHSS HM3BECTHBIE METOAbl MPH PEUICHUH CTaHIapPTHBIX
MaTeMaTUYECKUX 3a/1a4; MPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
JKU3HM, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB I'€OMETPUM B HUCKYCCTBE; NPUMEHATH IOJy4YECHHbIE
3HaHUS Ha IPAKTHKE:



AQHAJIM3UPOBATh PEAJIbHBIC CUTyallUd U INPUMEHATH W3yYCHHBIC IOHATUA B IIPOLIECCE IIOMCKA
peleHusi MaTeMaTH4ecKu chopMyInpOBaHHON MPOOJIEMBI, MOJICIMPOBATh pEANIbHBIE CUTYalluU
Ha S3bIKE TE€OMETPHUU, UCCIEA0BATh OCTPOCHHBIE MOJIEIN C UCIOJIB30BAHUEM TI'€OMETPUYECKUX
MOHSTHH U TEOPEM, alrapaTa ajreOpsl, pelath NPakTUYECKUE 3a]Ja4, CBSI3aHHbIE C HAXOXKICHUEM

TrCOMETPUICCKUX BCINYHH.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA MATEMATHUKA

3.1 O0bem yueOHOro npeamera MaremaTuka U BUAbI Y4eOHOH padoThI

Buj yueOHoii padoTnl

O0beM 4acoB

O0beM pabdoThl 00y4aIOIINXCS B AKAJeMHYECKHX Yacax (Bcero)

296

O0beM paboThl 00y4alOMIUXCS BO B3aMMOAEHCTBMH C NpenogaBaTejieM
(Bcero)

272

B TOM YUCJIC:

JICKIIUU

116

MNPAKTHUYCCKUC 3aHATHUA

156

71a00pPaTOPHOE 3aHATHE

CamocrosiTesibHasi paboTa o0ydaronierocs (Bcero) ¢ 000CHOBaHUEM pacyeTa
BpeMEeHH, 3aTPAYHBAEMOI0 HA ee BbINIOJIHEHH e

B TOM 4UCJIC:

M3y4eHHE Y4eOHOTO/TEOPETHUECKOr0 Marepuana (M0 KOHCIIEKTaM JICKIWH),
U3y4eHHe OCHOBHOM U JIONIOJIHUTEIbHOM JINTEpaTyphbl

MOJAr0OTOBKA K ITPAKTHYCCKHUM U J'Ia60paTOpHI)IM 3aHATHAM

BBITTIOJTHCHHUEC MHIAUBHUAYAJIbHOT'O MJIN I'PYIIIIOBOI'O 3aJaHHA

MOJTOTOBKA K MPOMEKYTOYHON aTTeCcTalllui, KOTopasi MpoBoaUTCS B popme aud.
3ayera

NuauBuayaJabHbIH NPOEKT

KoncyabTanumn

ITIpomexkyTouHas arrectanus B (hpopme

1 cemecTp — 3K3aMeH, B TOM YHCIIE:
HOATOTOBKA K IK3aMEHY,
MMpeaA3K3aMCHAlTUOHHAA KOHCYJIbTallusd,
poLeaypa cauH SK3aMeHa

12

2 CCMCCTP — 3K3aMCH, B TOM YHUCJIC:
MoATrOTOBKA K 5K3aMCHY,
MNpeadK3aMCHAlTMOHHAA KOHCYJIbTallusd,
npoucaypa ¢cgadm 5K3aMCHa

12
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3.2 TemaTn4yecknii MUIaH U coePKaAHNE Y4eOHOI0 MPpeIMeTa MaTeMATHKA

OcHOBHEIE BHUABI 1€ATCJIbHOCTH

TemaTnueckue 0JJOKH, TEMbI OcHOBHOe cofiep:kaHue O61bem yacoB
00y4Jaionerocst
1 2 3 4

Pa3nen 1. Pa3BuTHe MOHSITHS 0 YHCJIe, MHOKECTBA. 26

Tema 1.1. MHOXeCTBO, CozepxaHue JIEKIUH HUcnoan3oBaTth

orepanyy HaJl MHOXKECTBAMHU. 1. MHOX€eCTBO, Oepaliiy HaJ MHOXKecTBaMu Jluarpammbl Dittepa—BenHa. 2 TEOPETHKO-MHOXKCCTBCHHBIN ammapat s
OTIHCAHUSI XOJ]a PEIICHHUS MaTeMaTHIeCKAX
3aa4, a TaKXKe pealbHBIX IPOIECCOB M
SIBIICHUH, TIPHU PEIICHUH 3a1a4 H3 APYTHX

Tema 1.2. CozeprKaHue JCKILHK Y4IeOHBIX TIPEAMETOB.

JlelicTBUTENBHBIC U 1 IetictButenbHble uncia. OOBIKHOBCHHBIC U JCCATUUHBIC IPOOH, IPOIICHTEI, 2 Onepuposatn VHOH”T""M“:

UppaIHOHATIbHBIE YHCITA OECKOHEUHBIE TIEPUOAMYECKHUE IPOOH. pallMoOHaTIbHOE  9HCJIO0,  JCUCTBUTCIbHOC

2 ToxecTBa ¥ TOK/AECTBEHHbIE ITpeo0pa3oBaHus. Y paBHEHHE, KOPEHb YPaBHEHUSI. 2 4HCII0, OOBIKHOBEHHAs JPOOb, JecATUYHAs

JIpOOb, MPOIICHTHI.
BuInoHATH apu@MeTHYeCKUe ONepaluu ¢
pallMOHATBHBIMH U JICHCTBHUTEIBHBIMU

HCDaBeHCTBO, PCHIICHUC HCPABCHCTBA. MCTO,H NHTCPBAJIOB.
HpaKTI/I‘{GCKI/Ie 3aHATHA

L. fleficTBus ¢ ApobaMu. 2 qHuCcIaMH; TPUONMKEHHBIE BBIYMCIICHHUS
2. [Iprmenenne npobeli 1 MPOLIEHTOB IS PEIICHIUS MPUKIIATHBIX 2 I/ICHOJ‘ILS};SI MpABHITA OKpYTICHHIS ’
3a71a4 U3 Pa3JIMYHbIX OTpaciied 3HaHUW U peaIbHOU KU3HHU. JleaTh MPHKHIKY H OHEHKY I;ezynLTaTa
3. IpubnmkEHHBIE BEIYUCICHNS, TPaBUIa OKPYTIICHHS, TPUKHUIKA U OLIEHKA 2 .
. BBIUHCIICHUIN.
€3yJibTaTa BbIYHUCJIICHUHU.
pesy . OmnepupoBaTh NOHATHSIMH: TOXIECTBO,
4. Perenne 1easx ¥ JpoOHO-palMOHAIBLHBIX YPABHECHUH M HEPABCHCTB 2
ypaBHEHHE, HEpPaBeHCTBO; IeJoe U
aIlMOHAIEHOE ypaBHEHHE, HEPaBEHCTBO.
Tema 1.3. ApudmeTnaeckuii Coznepxanue neKuu pall yp » HEp
o ” " " BoinoaHATE npeo0pa3oBaHUs LEIBIX U
KOpPEHb N—0i1 CTETIeHH. 1. Apudmernueckuii KOpeHb HaTypanbHOH cTeneHu. CBoHCTBa U TpadK KOPHS 2 PAITHOHATEHEIX BEIPAKCHHH
HppanroHaiabHbIe ypaBHEHHS U | n-0H CTENEHH. '
v Pematn OCHOBHBIC THUIIBI EJIbIX
HEPABEHCTBA 2. Metoibl pelieHys HppalioHAIBHBIX YPAaBHEHUH U HEPABEHCTB. 2 N
T HppalioHaIbHBIX YpPaBHEHHU "
PaKTHYECKUE 3aHATHUSL HEPABEHCT.
IIpuMeHsITH panioHAJBHBIE YPAaBHEHUS U
HEepaBeHCTBa JUTSL peueHus

MaTeMaTHYeCKUX 3aja4y M 3a7ad W3
pasNUUHBIX OOJIaCTEell HAyKW W peabHOMH

JKU3HM.
DopMyTUPOBATD, 3aNMChHIBATH B
CHMBOJIMYECKOI dopme "

HJJIIOCTPUPOBATh NMPUMEpPaMH CBOMCTBa
KOpHS N-OU CTETIEeHH.

BoinoanaTs npeodpa3oBaHus
UppalMOHATIBHBIX BEIPAKEHUI.

Pemats OCHOBHBIE THUIIBI
MPpaLMOHATIBHBIX ypaBHEHUH u
HEPaBEHCTB.

IIpuMeHsiTH 1JI8 pelleHHs] Pa3TMYHBIX
3ala4  MppalMOHAIBHBIE ypPaBHEHHA U
HEPABEHCTBA.




)

1. leficTBus ¢ apuMETHIECKUMH KOPHSIMH N—OH CTETICHH. CTpouthb, 4YMTaTh rpaguK KOpHSI nN-Oif
2.PenieHre nppanioHaNbHBIX YpaBHEHHI U HEPABEHCTB. CTEIIeHHU.

3. PelueHue nppanroHanbHBIX ypaBHEHUI U HEPABEHCTB PA3IMYHBIMUA METOAMH. 2 | Ucnoan3oBaTh mu¢)poBbie pecypehl JUIs
nocTpoeHuss  rpadukoB  QYHKOMH |
M3y4YEHUS X CBOMCTB

[\




| Kountpoabnas padora Nel

Pazgen 2. ®ynknun u rpadguku. CTeneHs ¢ mejbiM nokasareaeM. CTeleHb ¢ pAllHOHAJIbHBIM II0KA3aTEIeM. 10
Tema 2.1. ®yukuus, crniocods | Conepianue JeKIUu OnepupoBarh TNOHATUSAMHU: (QyHKIHS,
3aganus GyHkiuu. Crenens ¢ | 1. @yukiws, cnocoObl 3ananust Gyuxuun. I'paduk Gysxnun. B3anMuo obparibie crocoObl  3amaHusi  (QYHKUUHM, B3aUMHO
nenbM nokaszatenem. Crenenb | ¢ynkiun. O0nacTh ONpeAeICHNs] 1 MHOXKECTBO 3HaUeHUH GpyHkuun. Hynn oOpaTHble QyHKIUH, 001aCTh ONpeaeIeHUs
C palOHaIbHEIM MOKasaTeneM. | ¢yHkimu. [TpoMexXyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HeU&THBIC (PYHKIINH. W MHOKECTBO 3Hau€HHMH (YHKIHH, rpaduk
2. CteneHHast )yHKIIUS C HATYPAILHBIM, IISJIBIM U PAI[MOHAILHBIM TOKa3ateseM. Eé GbyHkuum;  4€THOCTH U HEYETHOCTH
CBOHCTBa U rpaduk ¢yHKIMKM, HynmH GYHKIUH, TPOMEXYTKH
[TpakTHyeckue 3aHsATHS 3HAKOIIOCTOSIHCTBA.
1. Haxox/enue 3Ha4eHUI BEIPAKEHUH ¢ PAIlOHAIBHBIM TTOKA3aTeIeM CTEIICHH. BrinosnsT npeodpasosanus crenenei ¢
2. 'padux dynkimu. Bzaumuo obparabie Gpynkuun. O0nacTs ONpeneIeHus u UebiM - mokasateneM.  Mcnonmbsosarh
MHOXeCTBO 3HaueHuit GpyHkunn. Hynu dpyrkuun. IIpomMexyTKH 3HAKOIIOCTOSHCTBA. CTaH/IAPTHYIO topmy sammcen
YérHble U HEUETHBIE PYHKIIUU JACUCTBUTCIIBHOTO YHCIa.
o ®opMyaupoBaTHh H MU TPUPOBATH
3. CrangaptHas opma 3anHcH JeHCTBUTENBHOrO yncia. Vcrnons3oBanue OpMy/IHpOBA ! WILTICTPHPOBATD
. . rpaduyeckn CBOMCTBa CTETIeHHOU
MOAXOSIIEeH (HYOPMBI 3aIUCH IEHCTBUTENBHBIX YHCEI IS PELICHHS TPAKTHIECKUX
(yHKIMH. Beipaxarsb $hopmynamu
3aJa4 U IPeJICTAaBICHNS JaHHbIX.
3aBUCHMOCTH MEX]ly BEIMUNHAMH.
Hcnosn3oBate nuppoBeie pecypesl A1
nocTpoeHuss  rpadukoB  QYHKOUH |
M3YUYCHUSI UX CBOMCTB
Pazgen 3. llokazaTenbHast GyHKIAsA 18
Tema 3.1. [loka3zarenbHas Cogepxanue JCKIUU DopMyIHPOBATD, 3aliChIBATD B
(i)yHKIIHSI, €€ CBOMCTBA U 1.IToka3zaTenbpHas GyHKIHS, €€ CBOICTBA U IpaduK CHUMBOJIMYECKOM ¢opme "
rpaduk [TpakTHyeckue 3aHATHS WJIIOCTPUPOBATh TIPUMEpPaMH CBOMCTBa
1. TTocTpoenue rpadHKOB MOKA3aTENbHBIX (YHKIINI. CTCIICHMU.
IIpumensiTe  cBOMCTBA  CTENEHM IS
Tema 3.2. TTokasaresbHble Coneprkanne eKIpn MpeoOpasoBari BEIPAKCHHH.
YpaBHEHHs U HEPABEHCTBA. 1. [TokasaTenbuble ypapHeHus. OCHOBHBIE MPHUEMBI MX PENICHHSL., 1(“1)(;I()])]fd}i{tpclﬁglnaTcl;OﬁpclTB:ﬂHnlggE:ng::z;
2. IlokazaTenbHbIe HepaBeHCTBA. OCHOBHBIE ITPUEMBbI HIX PEIICHUSL. p
hyHKIUH,
[TpakTryeckue 3aHsATHs
= PemiaTth OCHOBHBIE THITBI ITOKa3aTENbHBIX
1.Penienne nokaszaTebHbIX YPaBHEHHH. o
= YpaBHEHHH 1 HEPaBEHCTB.
2. Pelienue noka3arenbHbIX YPaBHEHHUH
Hcnosb3oBate nmuppoBeie pecypenl As
3. PemeHne nmoka3aTebHBIX HEPABEHCTB nocrpoennst  rpadukoB  (GyHKUMHA  H
N3y4YEHUs X CBOMCTB
4. Pemmenne nmokazaTeIbHBIX HEPABEHCTB
KountpoabsHnasi padora Ne 2
Pa3nen 4. Jlorapudmuueckasi pyHKIus 22
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Tema 4.1. Jlorapudm uucia. Conepxanue JIEKIMH DopMyIHPOBATh, 3aNMChIBATh B
JlecsiTuuHble U HaTypaibHbIE 1. JTorapudm uuncna. JlecATHUHBIC U HATYPaIbHBIE TIOTapU()MBI. 2 CHMBOJIHYECKOI ¢opme "
norapudwmsl. [IpeodpazoBanue | 2. Jlorapudmuueckas pyHkims, e€ CBOWCTBA U rpaduk 2 WIIOCTPUPOBATH NMPHMepPaMHu CBOMCTBa
BBIPAXKEHUH, CoepIKaILUX IIpakTryeckue 3aHsATHs norapu¢ma.
JOrapuQmeL. 1. Penrenue 3aianuii Ha MPUMEHEHHE OIPEICIICHHUs JIorapu(Ma, OCHOBHOTO 2 BbIlIO.JIHSH:’b npeodpazoBanust
JI0rapu(pMUIECKOr0O TOKAECTBA M CBOMCTB JIOrapr()MOB. BBIPAKCHHH, COIEPKALTUX JIOTapHDMBI.
2. TIpeo6pa3oBaHne BEIPAKEHHI, COAEPIKAIIHX JTOTapH(pMBEL. 2 | @opmyIHpoBaTE M WILIIOCTPHPOBATH
= rpa¢guyecKu CBOICTBA JOTapUPMHIECKON
3. [IpeoOpa3oBaHue BBIPAXKCHHUIA, COJICPKANTUX JTOTapuMbI. DyHKIHH.
2 Pemats OCHOBHbIE THUIIBI
Tema 4.2 Jlorapudmuueckue ConepiKanue JEKIHHA norapu(pMHYECKUX ypaBHEHHIA u
YpABHEHHUS 1 HEPABEHCTBA. 1. Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE IPHEMBI UX PELIECHHS. 2 HEPABEHCTB.
Hcnoan3oBaTth nmupoBbie pecypebl st
2. Jlorapudmudeckue HepaBeHCTBA. OCHOBHBIE IIPHEMBI HX PELICHHS 2 nocTpoeHuss  rpadukoB  QYHKOUH |
N3y4YEeHUS UX CBOUCTB.
[MpakTHyeckue 3aHATHSL 3HAKOMHUTBCSI € HMCTOPHMell Pa3BUTHA
1. IToctpoenue rpadukos orapupMUICCKUX HYHKIHH. 2 | MaTeMaTHKH
2 .Pemenue norapu(MUIECKUX YPaBHEHUI. 2
3. Penrenue nmorapuMuYeCKux HEPABEHCTB 2
KonTpoabsnas padora Ne 3 2

Pazgen 5. ®opmyJibl Tpuronomerpun. TpuronoMerpnyeckue ypaBHeHHsl 1 HepaBeHCTBA. TpUroHOMeTpUYecKHe
(yHkuuu u ux rpapukn.
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Tema 5.1. CuHyc, KOCHHYC H
TaHTE€HC YHUCIIOBOTO apryMEHTa.
ApKCHHYC, apKKOCHHYC H
apKTaHI'€HC YHCIOBOTO
apryMeHra.

CoJiep)kaHue JCKIUU

1. TpuronomeTpuyeckast OKpYKHOCTb, OTIPEICICHNE TPUTOHOMETPUIECKUX (DYHKITUH
YHCJIOBOTO apIyMEHTa, UX CBOWCTBA

Tema 5.2. OcHOBHEBIE
TPUTOHOMETPHUYCCKHE

(hopMyIBIL.

CojiepkaHue JCKIUU

1. 3aBUCHMOCTH MCKAY CUHYCOM, KOCUHYCOM U TAHI'€HCOM OJJHOI'O U TOI'O 7K€ yIJid.
(OCHOBHBIE TPUTOHOMETPHUYCCKHUE TOXKICCTBA.

2. OCHOBHEBIEC TPUTOHOMETPHUCSCKUE (POPMYITBL.
3. ®opMyIIbI IPUBEICHUS.

HpaKTI/I‘{CCKI/Ie 3aHATHA

1. IIpeoOpazoBaHue TPUTOHOMETPUIECKUX BBIPKEHHUII.

2. [Ipeobpa3oBaHue TPUTOHOMETPHUECKUX BEIPAKEHHUH.

TemaS.3. TpuroHoMeTpuIecKie
ypaBHEHHUS

ConepxaHue JEKINN
1. IIpocreiilre TPUrOHOMETPHUECKUE YPABHCHHUS.

2. TpUroHOMETPHUYECKUE YPABHEHU S, CBOISIIIUECS K KBaJpaTHbIM. OJHOPO/IHbIC
TPUTOHOMETPUYECKUE YPABHEHHUS 11 M 21 CTENEeHU

3. T]:)I/IFOHOMeTpI/I‘leCKI/Ie YpPaBHCHU:, pCIIaCMbIC PA3JIO)KCHUEM Ha MHOXKUTCIIN.

[TpakTrdeckue 3aHATHS

1.Penienue npoCcTeHIIMX TPUTOHOMETPHUECKUX YPaBHEHUI.

[\

Z.HpI/IMCHeHI/IC OCHOBHBIX MCTOAOB PCHICHUSA TPUT'OHOMETPHUYCCKUX ypaBHeHHﬁ.

[\

3. PenieHre TPUrOHOMETPUYECKHUX YPABHEHHM.

Tema 5.4.
Tpuronomerpuueckue
HEpPaBEHCTBA

CojiepkaHue JCKIUU

1 IIpocTeiinire TPUroHOMETPUYECKUE HEPABCHCTBA

[IpakTrdeckue 3aHsATHS

1. Pemenune TPUTOHOMCTPHYCCKUX HCPABCHCTB

Tema S.5.
Tpuronomerpuueckue
(hyHKIMA U UX TpaduKu

CojiepkaHue JeKIUU

1. Tpuronomerpuueckue HyHKIUH, KX CBOWCTBA M TPa(hUKH.

IIpakTuueckue 3aHATHS

1.ITocTpoenne rpauKOB TPUTOHOMETPUIECKHX (DYHKLIUH.

Konrtpoabnas padora Ned

OnepupoBath  NMOHATHAMU: CHHYC,
KOCHHYC M TaHTEHC NPOHU3BOJBHOIO YIJIA,
nepruoaAndecKkast QyHKIHSL.

Hcnonb30BaTh 3anMCh NPOU3BOJIBHOTO

yria yepes oOpaTHbIe
TPUTOHOMETPUYECKHE (QYHKIIHH.
BoInoaHsaThH npeodpa3oBaHus

TPUTOHOMETPUUYECKUX BBIPAXKEHUH.
CTponTs, aHATU3HPOBATh, CPABHUBATH
rpa¥Ki TPUTOHOMETPHUYECKNX (DYHKITHHA.
@opMyIMPOBATh W MWIIIOCTPHPOBATH
rpauyecku CBOIiCTBa
TPUTOHOMETPUYECKHUX (PyHKIHUH.
Hcnoab3oBarh rpapukm g pelieHus
TPUTOHOMETPUYECKHX HEPABEHCTB.

Pemarnb OCHOBHBIC THUIBI
TPUTOHOMETPHUECKUX ypaBHEHUH,
MpOCTenIIme TPUTOHOMETPUUECKUE
HEPaBEHCTBA.

Pa3znen 6. [locsienoBaTeIbHOCTH M POTPECCHU.
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Tema 6.1.
TTocnenoBaTeIbHOCTH U
MPOTPECCHH.

CojiepxaHue JeKIuu

1. HOCHCHOB&TCJ’ILHOCTI/I, CITOCOOBI 3aJlaHuA HOCHCI[OBaTeJII)HOCTCﬁ. MOHOTOHHBIE
I10CJICJOBATCIILHOCTH. ADH(bMeTquCKaH 1 rCOMECTPHUUYCCKAA IIPOIPECCUM.

HpaKTI/I‘{CCKI/Ie 3aHATHA

1. Beckoneuno yObIBato1as reomerpuueckas nporpeccusi. CyMmma 6€CKOHEUHO
yOBIBarOIIEH reOMETPUIECKOM mporpeccuu. GopMyina CII0KHBIX MPOICHTOB.
Vcnonp30BaHUE IPOTPECCH s PEIICHHUS PeabHBIX 3a/1a4 MPUKIATHOTO XapaKTepa.

OnepupoBatb TMOHATHIMHU:
MIOCJIEI0BATENIFHOCTD, apU(pMeTHYecKass M
reoMeTpUYecKasl MPOTPeccHr; OECKOHEUHO
yOBIBatOIasi reOMETpUIECKasi MPOTPECCHS,
cyMMa 0ECKOHEUHO yObIBaromeit
TeOMETPUYECKON IIPOTPECCHUH.

3apaBaTh MOCTIEeI0BATEIBHOCTH
Pa3IUYHBIMH CTIOCO0AMU.

IIpumeHsaTH dhopmyay CJIOKHBIX
NPOLEHTOB VISl pelIeHus 3a7a4 U3
peanpHOM MPAaKTUKU (C HCIONB30BaHUEM
KaJIBKYJIATOPA).

Hcnoab3oBats CBOIICTBa
MOCIE0BATENBHOCTE U HPOrpeccuil ams
pelleHys] peanbHBIX 3afay NPHUKIATHOIO
Xapakrtepa

Pasnen 7. Beenenue B crepeomerpuio. IIpsimbie U IJIOCKOCTH B IPOCTPAHCTBE.

20

Tema 7.1. OcHOBHBIE IOHATHS
cTepeoMeTpuH. 3HAKOMCTBO C
MHOI'OTrpaHHUKaMH,
n300pakeHre MHOTOI PAHHUKOB
Ha PUCYHKaX.

CopeprkaHue JIEKIIUU

1.OcHOBHBIE TOHATHS cTepeoMeTpu. [IpaBuia n300paskeHnsI Ha pUCYHKAX:
n300pakeHNs TUIOCKOCTEH, MapayIeNbHBIX MPSIMBIX (OTPE3KOB), CEpPEANHBI OTPE3Ka.

[MTonsiTre 006 aKCHOMATHYECKOM IIOCTPOSHUH CTEPEOMETPHHN: aKCHOMBI CTEPEOMETPUH
U CIEJCTBUSI U3 HUX.

2. 3HaKOMCTBO C MHOTI'OTpaHHHUKaMU, 1/1306pa>1<eH1/Ie MHOT'OI'pPaHHUKOB Ha PUCYHKax, Ha
MPOCKIIMOHHBIX YCPTCIKAX. HavansHeie CBCIICHHA O Ky6€ H nupamMuae, ux paBBépTKI/I u
MOJICJIN. CeueHust MHOI'OI'PAaHHHKOB.

[IpakTrdeckue 3aHATHS

1.3a1a41 Ha NOCTPOSHHE CEUCHU I TIOCTPOCHUE CEYCHHUSI METOJIOM CJIE/IOB, KPATKO
3aIMUCBIBATH Iarvu MOCTPOCHUA CCUCHUS.

Tema 7.2. IIpsimble u
IJIOCKOCTH B IPOCTPAHCTBE.

CoJiepkaHue JCKIUU

1. B3aumHoOe pacrnoioskeHre NPSIMBIX, MPSIMOM U TIIOCKOCTH, TNIOCKOCTEH B
IIPOCTPAHCTBE.

2. IlepneHuKyIAp U HAKJIOHHBIE: PACCTOSHUE OT TOUKHU JI0 MJIOCKOCTH, PACCTOSTHHE
OT IPAMOM 10 TNIOCKOCTH.

3. Yruel MeX Iy IPSIMBIMH, MEKAY IPSIMBIMU M IUIOCKOCTSIMH, JBYT'PaHHBIE YTJIBI.
4. TeopeMma 0 Tpex NEPIEHIUKYIIPAX.

H'paKTI/I‘ICCKI/IG 3aHATHA

AKTyaJu3upoBaTh (akTel W METOJBI
IUITAHUMETPHH, peIeBaHTHBIC TEMe.
Houyuars MIPEICTABICHUS o
MPOCTPAHCTBEHHBIX (UTrypax, pa3OupaTh
MpOCTEHIINE NpaBUiIa M300pPaKEHUS 3THX

duryp.

HN300paxkaTh mpsaMyl0 M IUIOCKOCTh Ha
PHCYHKE.

Pacno3naBath MHOTOTPaHHUKH,

nupaMuay, KyO, Ha3blBaTh HMX DJIEMEHTHI.
Jenatp  pucyHok Kyba, TIHpamuIbl,
HaxOJaUTh OILINOKU B HEBEPHBIX
N300paKECHAAX.

3HAKOMHTBCS C CCUCHHSIMH, C METOIOM
CIISNIOB; HCIIOJB30BAaTh I IIOCTPOCHHUS
CEeUYEHMs METOJ| CJICIOB, KPATKO 3aIHCHIBATh
IIary MocTpoeHus ceyenus. Pacno3naBarp
BUJI CEUCHUS] M OTHOIICHHWH, B KOTOPBIX
CeUeHHe JeNUT pedpa KyOa, HaXOAUThH
TUIOIIA b ceuenus. Ucnosb30BaTh
noxoOMe TpU  pElICHWH — 337ad  Ha
IIOCTPOCHHE _CEYCHHUIl. 3HAKOMHUTbCH C
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1. HpI/IMeHCHI/IC TCOPEMBI O TPEX NEPIICHAUKYIAPAX K PCHICHUTIO 3a1a4.

AKCHOMATUYECKUM MOCTPOEHUEM
CTepeoMeTpuH, c aKCHOMaMH
CTEPEOMETPUH W CIEICTBHSAMH W3 HHX.

HNnnocTpupoBaTh akCHOMBI PHCYHKaMH U
MIPUMEPaMH U3 OKPYKaIOIIeH 00CTaHOBKA

AKTyaqm3upoBaTh (akTel U METOXBI
IUITAaHUMETPHH, peeBaHTHBIE TeMe,
MIPOBOANTH AHAJOTUH.

Ilepeuncasitb  BO3MOXKHBIE  CIIOCOOBI
pacToIoKeHUs JBYX TIPSIMBIX B
MPOCTPAHCTBE, WUIIOCTPUPOBATh HMX Ha
pUMepax.

JlaBaTh ompenesieHMe CKPEIIMBAIOIINXCS
TPSMBIX, (opMyITHpOBaTH TIPHU3HAK
CKPEIIMBAIONINXCS NPSIMBIX ¥ HPUMEHATH
€ro MU PeIIeHUH 3a/1au.

PacnosnaBatrh mpusMmy, Has3blBaThb €€
JJIEMEHTBHI.

CTpouTh cedeHMs NpPU3MBI Ha TOTOBBIX
yepTexax.

Ilepeuncasite  BO3MOXHBIE  CIIOCOOBI
B3aUMHOTO PACIHOJNIOKCHHS NPSAMON |
IUIOCKOCTH B IIPOCTPAaHCTBE, IPHBOAUTH
COOTBETCTBYIOIINE NPHUMEPHI U3 PeabHOU
AKU3HH.




2. Haxoxnenue yriia MEXKIY IJIOCKOCTAMMU, ITOCTPOCHUC HpOGKHI/Iﬁ MpsAMBIX Ha
IIJIOCKOCTbD.

JlaBaTh omnpeaejeHHe TMapaUIeIbHOCTH
IPSIMOM U TIIOCKOCTH.

DopMyJIHPOBATH NPU3HAK
HNapayIeIbBHOCTY OPSMOM M IJIOCKOCTH,
YTBEpKIECHHUE O MPSIMOH IepecedeHnst IByX
TUTOCKOCTEH, TIPOXOSIINX qyepes
MapaJuIeNbHbIE IPSIMBIE.

Pemate  mpakTHdecKMe  33jaud Ha
MOCTPOEHHE  CEYCHHH  MHOTOIPaHHHUKA.
O0BACHATH clly4au B3aUMHOT'O
PacIoIOKEHHs MII0CKOCTEH.

JaBaTh  omnpeaeqeHne  TMapauIeIbHBIX
IUIOCKOCTEH; TNPHUBOAUTH MpPHUMEPH U3
peaNbHOM  XKU3HU W OKpyXarouleu
00CTaHOBKH, WILTIOCTPUPYIOLINE
[apajuIeIbHOCTh MJIOCKOCTEN.
Hcnonp30BaTh NpH3HAK MapaluICIbBHOCTH
JIByX INIOCKOCTEMN, CBOMCTBA MapaljIesIbHbIX
IUIOCKOCTEH TIpW pemeHuH 3a1ad  Ha
MIOCTPOCHHE.

OO0bACHATD, 4TO Ha3bIBACTCS
MmapajyieIbHBIM TIPOEKTUPOBAHHEM MU Kak
BBITIOJIHSACTCS [TPOCKTUPOBaHUE (uryp Ha
IUIOCKOCTb.

N300pakaTe B napauieNbHOM NPOEKLUU
pasNuuHBle  TeOMETpPUYECKHEe  (PUTYPBL
MopeaupoBaTh peanbHblE CHTyallUd Ha
SI3bIKE TEOMETPHH, HCCIIeI0BATh
MIOCTPOEHHBIE MOJENN C HCIIOJIb30BAHHEM
TEOMETPUYECKHIX MOHATHH.

Hcnonp30BaTh THpH pEIICHWH 33734 Ha
MIOCTPOEHHE CEYCHUI TIOHSITHE
MapajyieIbHOCTH, MPHU3HAKW M CBOWCTBA
HapajyIeNIbHBIX MPSIMBIX HA IUIOCKOCTH
AKTyaau3upoBaTb (GakTbl U METOJbI
IUITAHUMETPHH, peIIeBaHTHBIC TeMe,
IPOBOJUTH AHAJIOTUH.

OO0BsiICHAITB, Kakoll yroi Ha3bIBaeTCS

yTJI0M MEKIY NIepeceKaroIUMUCs
NPSIMBIMH, CKPEIMBAIOIINMHUCS TPSIMBIMU B
MPOCTPAHCTBE.

JlaBaThb ompeneneHue NepneHIUKyJISIPHBIX
IPSAMBIX W TPSMOM, NEPHEeHANKYISPHOH K
wiockoctd. HaxoauTes  yriasl  MeXIy
CKPEIINBAIOIINMUCS TPAMBIMH B KyOe u
HpaMHJE.
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IIpuBoauTs mnNpuMepbl U3 pealbHOU
KU3HA W OKpy)Karomeil oOCTaHOBKH,
WITIOCTPUPYIOIINE  MEPHCHIUKYIIPHOCTh

HPSAMBIX B MPOCTPAHCTBE u
MEePIIEHANKYISIPHOCTD psIMOit K
ITOCKOCTH.

DopMyJIHPOBATH MpU3HaK
HNEepHEeHAUKYIIAPHOCTH npsMoi u

IUIOCKOCTH, NMPUMEHSTh €r0 Ha MPaKTHKE:
OOBSICHATD  MEPHEHANKYISPHOCTh pedpa
KyOa ¥ naroHajiy ero rpaHu, KOTopasi ero
HE COAEPXKHT, HAXOANUTh AJMHY AUaroHaIn

KyOa.

Beruncaars BBICOTY [IpaBUJIBHON
TPEYTOJIbHOM u MPaBUJIBHON
YEThIPEXYTOIBHON MNHpaMHA MO JJIUHAM
péodep.

Pematnp 3a1a4yn Ha BBIYUCJICHUS,
CBSI3aHHBIE  C  MEPHEHIUKYISIPHOCTBIO
NPSIMON UM TUIOCKOCTH, C HCHOJB30BAaHUEM
MPHU PENICHUU IUIAHUMETPUIECKUX (HaKTOB
U METOJIOB.

OO0OBbACHATD, qTO Ha3BIBAIOT
TIEPIICHANKYIIIPOM U HAKIOHHOH M3 TOYKH
K IJIOCKOCTH; IPOEKLUMEH HaKIOHHOM Ha
TUTOCKOCTb.

OO0OBACHATD, 4TOo Ha3bIBACTCA
paccTossHHEM: OT TOYKH JO IUIOCKOCTH;
MCXKIY napajjicJIbHbIMU IIJIOCKOCTSAMHU,
MEXIy TpsAMOM ¥ mHapaiensHOH e
IJIOCKOCTBIO; MEXAY CKPEUIUBAIOIIUMHUCS
TIPSIMBIMHU.

Haxoauth 5Tu paccTOsiHUSL B MPOCTHIX
crydasx B KybOe, mmHpamuie, MpU3Me.
MopneaupoBaTs peanbHBIE CHTyalldd Ha
SI3BIKE TEeOMETpHUH, HCCIIEIOBATh
MTOCTPOCHHBIE MOJIENI C HCIOJIH30BAHUEM
F€OMETPUUECKUX MOHATHH.

Hcnonb3oBaTh MpU pEIICHWH 3a1ad Ha
MoCTpocHHE ceueHuit Teopemy Iludaropa,
CBOMCTBAa IPSAMOYT'OJIBHBIX TPEYIOJbHUKOB
AxTyanmsupoBath (akThl U METOJBI
TUTAHUMETPHH, pereBaHTHbIE TeMe,
MIPOBOJUTH aHAJIOTUHU.

JaBaTpb onpeaenenue yria MexIy npsMon
U IUIOCKOCTBIO, (hOPMYIIHPOBATE TEOPEMY O
TpéX MEPIEHAUKYIIIPaX 1 00PATHYIO K HEM.
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Haxomute yron Mmexnay mpsMoil u
IUIOCKOCTBIO B MHOTOIPaHHUKE,
paccTosiHU€ OT TOYKM JO MpsIMOM Ha
IUIOCKOCTH, HUCHONB3ys TEOpeMy O TpEX
MIepIICHINKYIISIpax.

IIpoBoauTH Ha uYepTeKe MEPIEHIUKYIP:
U3 TOYKM Ha TpPSIMyI0; M3 TOYKH Ha
IUIOCKOCTb.

JlaBaThb omnpejeseHle IBYTPaHHOTO yIJa U
€ro JJIEMEHTOB.

OOBsICHATH PaBEHCTBO BCEX JUHEHHBIX
YIJIOB JABYT'PAaHHOI'O yIja.

Haxomuth Ha yepTexe OBYTpaHHBINA yron
npu pebpe MUPaMUBI, MPU3MBI,
napauienenunesaa.

JlaBaTh  ompedeeHMe  yriia  MEXIy
TUIOCKOCTSIMH.

JaBatpb onpeaesienne 1 GopmMyaupoBaTh
NPU3HAK  B3aMMHO  IEPHEHAMKYISPHBIX
IUIOCKOCTEH.

HaXOI[I/lTL Yribl MEXKAY IUIOCKOCTAMHU B
KyOe u nupammue.

Hcnoan3oBaTh Ipu  pemleHHH 33434

OCHOBHBIC TCOPCMBI n METOAbI
IIAaHUMCETPHUU.

MOIIeJIHpOBaTL pCajibHbIC CUTyallUu Ha
SA3BIKC reoMeTpuu, HCCaeaoBaTb

MTOCTPOCHHBIE MOJIENIA C HCIOJB30BaHUEM
TEOMETPUIECKUX MTOHATHH.

Hcnosib30BaTh TIpH pEHmICHWH 3agad Ha
MOCTPOCHUE CEUYCHHWH COOTHOIICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.




Kontpoabnas paGora NeS

Pa3nen 8. BekTopbl H KOOPAUHATHI B MPOCTPAHCTBE.

18

Tema 8.1. BexTops! B
IIPOCTPAHCTBE.

CojiepskaHue JeKIUU

1. BexTop Ha IIOCKOCTH U B IpocTpa”cTBe. Moayns BekTopa. ClioxkeHue 1
BBIUMTaHHE BEKTOPOB. Y MHOJKCHHE BEKTOPA Ha YHCIIO.

2. KonnnHeapHOCTh BEKTOPOB. PAaBEHCTBO BEKTOPOB. PasioskeHne BeKTopa o Tpém
HEKOMIUTaHAPHBIM BeKTopaM. [IpaBuiio mapajuienenunesa.

HpaKTI/I‘-IeCKI/Ie 3aHATHA

1. PenreHure 3a1a4, CBSI3aHHBIX C MPUMEHEHUEM TIPABHJT ISHCTBUH C BEKTOPAMHU.

2. PaznosxeHue BeKTOpa M0 HampaBJeHUsIM. Perienne 3a1a4 Ha BHITIOJTHEHUE JACHCTBHIMA
HaJl BEKTOpPaMH.

Tema 8.2. [IpsmoyronsHas
crcTeMa KOOp/IMHAT B
IPOCTPAHCTBE.

CojiepkaHue JCKIUU

1. IIpsiMoyronbHast cicTeMa KOOPJAMHAT B TPOCTPAaHCTBE. CBSI3b MEXKILY
KOOPJMHATaMH BEKTOPOB ¥ KOOPANHAT TOUCK.

2. Ipocreiimmue 3aga49u B KOOpIAUHATAX. YTOI MEX Iy BekTopamu. CKasipHOE
IPOMU3BEICHUE BEKTOPOB.

HpaKTI/I‘-IeCKI/Ie 3aHATHA

1. HpOCTeﬁH.IHe 3ala4i B KOOpJWHaTax.

2. KoopanHaTHO-BEKTOPHBII METOA MIPH PEIICHNH T€OMETPHUIECKHX 3a/1a4.

AKTyanm3upoBath (GakThl U METOMbI
IUTAaHUMETPHH, peJieBaHTHBIC TeMme,
MIPOBOJUTH AHAJIOTHUH.

OmnepnpoBaTh  MOHATHEM  BEKTOpP B

MPOCTPAHCTBE.
®opMyIHPOBATH TIPaBUIIO
napaJulesIeuIe1a npu CIIOKEHUH
BEKTOPOB.

CkaaabiBaTh,  BBIYMTATh  BEKTOPEI,

YMHOKaTh BEKTOD HA YHCIIO.
HN3yyaTh OCHOBHBIE CBOICTBa  3THUX
onepanui.

JaBatp ompenejieHHe IPSMOYTOJbHOU
CUCTEMBl KOOpJIMHAT B IPOCTPAHCTBE.
Boipa3zuTh KoOpIMHATBI BEKTOpa 4epes
KOOPJAMHATHI €0 KOHLIOB.

BeiBoauTh, HMCHOAB30BATHL  (HOPMYITY
JUIMHBl BEKTOpa U PACCTOSHUS MEXIy
TOYKaMH.

BeipaikaTe  CKalsipHOE  IPOU3BEACHUE
BEKTOPOB  4epe3  HX  KOOpAMHATHI,
BBIYUCIIATH YTOJ MEXKIY ABYMs BEKTOPaMH,
JBYMS IIPSIMBIMU.

Haxogute yrom Mexay nOpsIMod H
IJIOCKOCTBIO, yroi MEXIY JBYM
IUIOCKOCTSIMH aHATMTUYECKUMHU METOJaMHU.
BoiBoauTh, WHMcmoIb30BaTHL  (HOPMYIY
paccTosIHUS OT TOYKH JIO INIOCKOCTH
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KonTtpoabnas padora Ne6

Paznen 9. llpousBoanas GyHKIMHU U ee MPUMEHEHHUE. 36
Tema 9.1. IIpousBoanas ConepxaHue JTeKIUN
(yuxuuu. I'eomerpuyeckuit u 1. HenpepsiBable ¢pynxuuu. IIpoussonnas ¢pyHkuun. IIpou3BogHbIe 3IeMEHTapHBIX 2
(hM3UYECKHUN CMBICIL. dyekmid. [Ipon3BogHAS CYMMBI, IPOU3BEICHHUS, YACTHOTO (DYHKITHIA OnepupoBaTh NOHATHAMM: HEMPEPLIBHASL
npou3BoHoi. [Iponssonnbie 2. TIpou3BoaHas CIOKHON (BYHKIIUH. 2 bynkuus, NPOM3BOIHAS byHKIMH.
SMEMEHTAPHBIX QYHKIUTH. 3. TeomeTpuueckuii 1 QU3MYECKHUT CMBICT IPOM3BOIHOM. Y paBHEHHE KacaTeIbHOI 2 HcnoabzoBaTe  reomerpuueckuii  u
IIponsBonHas CymMmBl, rpabuKy byHKIMH. (u3uueckuii  CMBICT NPOM3BOMHOM ISt
MPOU3BE/ICHNS, TACTHOTO TIpaKTHUCCKHE 3aHATHS peuieHus 3a1a4.
hyHKIHH 1. HaxosK/aeHne Mpon3BOHBIX by HKIWIH. > | HaxoauTh npou3BOJHBIE 3IEMEHTAPHBIX
2. HaxoskieHHe IPON3BOAHBIX PA3IHIHBIX (DYHKIHH. 2| bysKumi,  BBIMMCIATE  MPOM3BOIHBIC
3. Haxox/IeHHe TPOU3BOIHOM CIIOKHOM (pyHKIUH. 2 | CYMMEL TIPOU3BCACHIA, HacTHoOro
4. HaxoxaeHne MPOU3BOIHOM CI0XKHON (hYHKIIUU. 2 byHKUH.
5. Hanmcanue ypaBHEHHs KacaTeIbHOM K TpaduKy (QYHKIHH. 2 Ucnoak3osats, TPOUSBOIHYIO oL
= v HCCllefoBaHuA (DYHKIIMA HA MOHOTOHHOCTH
6. ®U3NYECKUI CMBICI IPOU3BOTHOM. 2
U OKCTPEMyMBI, TPUMEHSTH pPe3yJIbTaThl
KonTpoannas pabora Ne7 2 | uccnenoBanus K MOCTPOEHHIO TPadHKOB.
Tema 9.2. [Ipumenenune CozeprkaHue JeKIMH IpumeHsTH MIPOU3BOTHYIO JUISL
IPOU3BOAHOM. 1. MOHOTOHHOCTB U AKCTPEMYMbI (DYHKIIHH. 2 HAXOXKICHUSA HAWIy4llIero pelleHus B
2. HaxoeHne HanOOoIbIIero M HANMCHBIIECTO 3HAYCHUS (DYHKITMH HA OTPE3Ke. 2 NPUKIAAHBIX, B TOM WYHCIE COIHATBHO-
3. IlpuMeHeHne TPOU3BOIHON K NCCIIETOBAHMIO (DYHKITHIA. 2 SKOHOMHUECKHX, 331a9aX.
ITpakTHyeckue 3aHATHSA 3HaKOMHTBbCA C HUCTOpUEll  pa3BUTHA
1. [IpuMeHeHne TPON3BOTHON K MCCIICTOBAHIIO (DYHKITHIA. 2 | MaTeMaTHYeCKOTO aHaIHn3a
2. IToctpoenue rpauikoB (PYHKIIMH C TOMOIIBIO €€ HCCIICIOBAHMS. 2
3. Pemenue 3aa4d Ha HAXOXKACHHE HAMOOJIBIIETO M HANMEHBIIIETO 3HAUCHHI. 2
4. ITpuMepsI NCTIOTH30BaHUS TIPOU3BOIHOM /IS HAXOXKICHUS PaIlOHAIEHOTO 2
pemIeHsI B MPUKIIAIHBIX 3a/1a9aX.
KonTpoabHasi paéota Ne7 2
Pa3znen 10. UHTEerpaj u ero npuMeHeHusl. 20
Tema 10.1. ITepsooGpasHas. Cozeprkanue JeKuum
1. ITepBooOpa3Hast 1 ee TeOMETPHUIECKUN CMBICT U OCHOBHOE CBOHCTBO, ITPABHIIO 2 OnepupoBaTh MOHATUAMM:
HaxoxieHus. Tabauia mepBooOpa3HbIX. nepBooOpasHas, HHTerpall.
2. HeonpeneneHHbIi HHTErpal, MpaBuiia HaXOXKICHUSI. 2 HaxoauTs 1nepBooOpasHbIe dJIEMEHTapHBIX
TIpaKTHYECKHUE 3aHATHA (YHKUMIA;  BBIYUCISATE — WHTErpaj 110
1. Haxox1eHue nepBoo0pasHEIX (PyHKIUH. 2| $opmyzne HBmTOHi‘_ﬂeﬁ(SHHHa'
2. HaxoxxeHre HeolpeeIieHHOr0 HHTerpaia. 2 3naxomuThen ¢ uctopueii  passuTuA
MaTEeMaTHYECKOTO aHaTi3a
Tema 10.2. OnpeneneHHbIN Coneprxanue JeKInuu
HMHTETpall. 1. Onpenenennblii naterpan. ®opmyna Hetotona-JleliOHuma. 2
2. KpuBonuHeitHas Tpanenus U ee Iionlaib, Inockas GUrypa u ee Iioniab. 2
IIpakTryeckue 3aHATHS
1. Beruucnenue onpeneiacHHoro uarerpaia. ®opmyna Hetorona-JlenOnua. 2




2. HaxosxaeHue miomnaan KpuBOJIMHEHHOM Tparenuu.

3. Haxox1eHue ImIoIa i miocKoi (GUrypel.

Koutpoabnas paéora Ne§

Pa3ngesn 11. MHoOrorpaHHUuKH.

20

Tema 11.1. I[Tousrue
MHOTOTPaHHHKA.

CoxeprkaHue JISKIINN
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1. TloHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA, BBIMYKIIbIE U
HEBBIMYKJIbIe MHOTOTPaHHUKHU; pa3BEPTKA MHOTorpanHuka. [IpaBuibHbIe
MHororpanHuku. @opmyna Ditnepa.

2. Ilpu3ma: n-yrojipHasi IpU3Ma; TPaHU M OCHOBAHUS MPU3MBI; IIPAMast 1 HAKJIOHHAS
npu3Mbl; OOKOBas M MOJTHAs IIOBEPXHOCTH pU3MEL. [lapamenenunen,

MPSIMOYTOJIBHBIN MapaieNeuIe, ero JIeMEHTH 1 cBoicTBa. [1nomans 60KoBOM
TMOBEPXHOCTH U ITOJIHOW MOBEPXHOCTH MPSIMON IPU3MBI.

3. [upamupga: n-yrompHasi MMpaMUAa, TPAaHH U OCHOBaHUE ITUPAMHUJIBL; OOKOBAs H
TIOJTHASI TOBEPXHOCTH MUPAMHUIBL; IPABIIIbHAS B ycedEHHAs mupamua. [Lomanp
OOKOBOI TOBEPXHOCTH M ITOJIHOH TIOBEPXHOCTH IMTHPAMHJIBI.

[IpakTrdeckue 3aHATHS

1. Beruucienue 5J1eMeHTOB MPU3MBI, HAXOXKJIEHUE €€ TUIOMIAIH. 2
2. BeIunciieHue 3J1eMEHTOB UPaMHU/IbI, HAXOXKICHUE €€ TUTOIIATH. 2
3. CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOUKH, IPSIMOHT, 2
IIJIOCKOCTH. SHCMCHTBI CUMMCTPHUH B TMpaMUaax, napauiCJaCciumeaax, mpaBuIbHbIX
MHOTI'OTpaHHHKAX.

Tema 11.2. O6beMbl CozepkaHue JIEKLUU

MHOTOTPaHHHUKOB. 1. IToustre 00 00bEMe. DopMybl 00BEM MHUPAMHUIBI, TPH3MBI.
IIpakTHUecKre 3aHATH
1. HaxoxaeHne 00beMa MPU3MEL. 2
2. Haxoxnenne oobema mupaMuibl. 2

AxTyanmsupoBath (akThl U METOIBI
[JIaHUMETPUH, perneBaHTHbIE TeME,
MIPOBOJUTH aHAJIOTUH.

JaBath ompeaeneHue napajuieienuiena,
pacmo3HaBaTb €ro BHIABl H  HW3y4YaTh
CBOICTBA.

JaBathb omnpesesieHUue MTUPaMU/IbI,
pacrno3HaBath BUJIBI MUpaMHU/I,
dbopmynupoBaTh cBoiicTBa p&dep, TpaHeit
BBICOTHI HpaBHHBHOﬁ IUpaMUuabI.

HaxoguTh Imomazsr IMOJMHONH W OOKOBOI
HOBerHOCTl/I Hl/lpaMl/lZ[I)I.

JaBatp omnpeneaeHne yCeuE€HHOI
MUPaMUIbI, Ha3bpIBaTh €€  3JCMCHTHL
@DopMyTHPOBATH TEOPEMY O IUIOIATH
OOKOBOI [IOBEPXHOCTH MpaBUJIbLHON
yCeu€HHOM MUpaMuIbL.

Pemat,  3amaum  Ha  BBIYHCICHUE,
CBSI3aHHBIE C MMMPAMUAAMU, a TAKXKE 3a1a4H
Ha [MOCTPOCHUE CEUCHUN.

JlaBaTh omnpenejieHne MIPU3MBI,
pacmo3HaBaTh BUIbI MPH3M, H300pa)kaTh
HpI/I3MI)I Ha qepTe)Ke.

HaxoauTth miomajsr MOJHON HiIn OOKOBOM
MOBEPXHOCTU MPU3MBI.

M3yuaTs cooTHOLEeHUs Dilniepa i yucia
pEOep, rpaHell W BepIIMH MHOTOTPaHHHUKA.
H3yuyath BHIBI TIPaBUITEHBIX
MHOTOTPaHHHKOB, WX  Ha3BaHWs W
KOJIMYECTBO IPAHEH.

HN3yyaTh CHMMETPHIO MHOTOTPAaHHHKOB.
OOBSACHATh, KaKWe€ TOYKH Ha3BIBAIOTCS
CI/IMMeTpI/I'-IHBIMI/I OTHOCHUTCJIIBHO )IaHHOfI
TOYKH, HpHMOﬁ HJIn IJIOCKOCTH, qTo
Ha3bIBAIOT LEHTPOM, OCBIO WU
IJIOCKOCTBIO CUMMETPHU (burypsi.
[puBoanTh TpPUMEPHl CUMMETPUYHBIX
(uUryp B apXHTEKType, TEXHHKE, HIPUPOJIC.
MopeaupoBaTs peanbHBIC CHTYalldd Ha
SI3BIKE TCOMETPHH, HCCJIeI0BATh
MOCTPOCHHBIE MOJIENIA C HCIOJIH30BAHUEM
TEOMETPUYECKUX TIOHSATHHA, WCIOIH30BAThH
1101001€ MHOTOIrPAaHHKMKOB.




AKTYyaJu3upoBaTh (akTel U METObI
IUTAHUMETPHH, pElIeBaHTHEIE TeME.
OO0BSCHATH, KaK U3MEPSIFOTCS 00BEMBI Tell,
OPOBOIS  AHAJIOTUI0 C  HU3MEPEHUEM
e S MHOTOYTOJIbHHKOB.
®opMyIUpPOBAaTh OCHOBHBIE  CBOMCTBA
00BEMOB.

N3yuars, BbIBOAUTH (opMynbl. 00BEMa
MPSAMOYTOIBHOTO napasuieNnenumnesa,
MPU3MBI U TUPAMU/IBL.

Borancisite 006EM NMPU3MBI M IHPAMUJIBI
IO UX IEMEHTaM.

IIpumensite  00BEM AN pelIeHus
CTEpEOMETPUYECKUX  3adad W JUId
HaXOXXJECHHUS TEOMETPUYECKUX BEIUYUH.
MopaeaupoBaTh pealbHbIE CHTYallUd Ha
A3BIKE TeOMETPHH, Hceae10BaTh
MIOCTPOCHHBIE MOJIENI C HCIOJIb30BaHUEM
TeOMETPHYCCKUX MOHATHH.

KonTpoabHasi pa6ota Ne9

Pa3znen 12. Tesa Bpamenns.

14

Tema 12.1. Hununmp.

CopeprkaHue JIEKIIUU

1. Hunuuapuveckast HOBEPXHOCTh, 00Pa3yIOIUe IIMITUHAPUIECKON TOBEPXHOCTH, OCh
LUTHHIPUYECKOI MOBepXHOCTH. LMIHHIp: OCHOBAaHUS U OOKOBAst TOBEPXHOCTH,
00pa3yromnias ¥ 0Ch; IIIOIAh OOKOBOW M MOJHOM MOBEPXHOCTH. DopMysia oObeMa.

[IpakTrdeckue 3aHATHS

1. N300pakenne MUIMHApPA Ha TWIOCKOCTH. Pa3zBépTka mummHapa. CedeHns OriInHIpa
(TITOCKOCTBIO, MTapaJUIeNbHON WITH MEePIeHANKYISIPHON ocH mnHApa). Haxoxnenne
obbema.

Tema 12.2. Konyc.

CojepkaHue JeKIUU

1. Konnueckasi IOBEpXHOCTh, 00pa3yIoline KOHUYECKOW IIOBEPXHOCTH, OCh U
BepIIMHA KOHHYECKOi moBepxHocTH. KoHyc: ocHOBaHMeE U BeplnHa, 00pasyomnias 1
0CB; IIOIIA(b OOKOBOI ¥ TIOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylomue 1
BBICOTA; OCHOBaHUsI M OOKOBast IOBEPXHOCTb. 1300parkeHne KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHust KOHyca (TUIOCKOCTHIO, TAapaJlIeIbHONH OCHOBAHUIO, U
TUTOCKOCTBI0, IPOXOIsIIe uepe3 Bepiuuny). Popmyna o0bema.

HpaKTI/I‘{GCKI/Ie 3aHATHA

1. BelumcieHnue 31eMeHTOB KOHYCa, TIOCTPOSHHE CEYEeHHH, HaX0XkKIeHnEe 00bemMa
KOHycCa.

Tema 12.3. Illap u ctepa.

CogeprxaHue JIEKIUU

AKTYaJu3upoBaTh (aKTel M  METOJBI
TUTAaHUMETPHH, peieBaHTHBIC TeMe,
MIPOBOAUTH AHAJOTUH.

JaBate ompeneneHust cdepsl n mapa, uX
LIEHTpa, pajuyca, JUaMeTpa.

OnpeneasTh chepy Kak Gpurypy BparieHus
OKPY>XHOCTH.

HccaenoBate B3aUMHOE PACIHOIOXKEHUE
cheppl M  IUIOCKOCTH, JBYX  cdep,
WILIIOCTPUPOBATh 3TO HA UepTexax U
pHCYHKaXx.

DopMyJIMPOBATH onpejaeseHne
KacaTeIbHOH IIOCKOCTH K cdepe, CBOMCTBO
1 TIPU3HAK KacaTeIbHON TIIOCKOCTH.
3HaKOMHUTbCS c Te0/1e3UUECKIMHU
nuHusIMA - Ha  cdepe. OOBSICHITH, 4TO
Ha3bIBAIOT HUIMHAPOM, Ha3bIBaThb €ro
OJICMCHTBI.

N3yyaTh, O00BACHATb, KaK IOJYyYUTh
LMJTHH/IP nyTéM BpallleHus
IPSIMOYTOJIBHUKA.

BeIBOIUTH, NCHOJIB30BATH Q)opMynmﬁ;{

BBIYHCIIECHUS IUIOIIAIN OOKOBOM




1. Cdepa u map: neHTp, paanyc, JHaMeTp; IIIOMAab ToBepXHOCTH cepbl. B3anMHoe
pacronoxxeHue chepbl U MIOCKOCTH; KacaTeIbHas IIOCKOCTh K cdepe; miomanb
cdepsl. U306paskenne cdepsl, mapa Ha miaockocTr. Cedyenns mapa. Popmyina oobema
mapa.

MOBEPXHOCTH WJIMHIPA.
HN3yuarb, pacno3HaBaTb  pPa3BEPTKY
HWIAHApA.

HN300paxkaTh LUIMHAP U €ro CeYeHus
IJIOCKOCTBIO, MPOXOSIIEH Yepe3 ero ock,
napajuieIbHOM WM MEepPIEHAUKYISPHON
ocHu.

HaxoauTh 1iomaad dSTHUX  CEYECHUM.
MopenupoBaTh peanbHbIE CHTyallMd Ha
SI3BIKE reoMeTpuH, HCCIEeI0BaTh
MMOCTPOCHHBIE MOJIENI C HUCIOJIb30BAHUEM
FEOMETPUUECKUX MOHATHH.

OO0bsicCHATH, Kakoe Telo  Ha3bIBAIOT
KpYrOBBIM  KOHYCOM,  Ha3blBaTb  €ro
JJIEMEHTHI.

Hzyuath, 00BACHATH, Kak MOIY4YHUTh
KOHYC IyTEM BpalleHUs NPSIMOYTOJIBHOIO
TPEYTOJIbHUKA.

HN300pakaTh KOHYC M €ro Ce4eHHUd
IJIOCKOCTBIO, IMPOXOISLIEN uYepe3 och, U
IJIOCKOCTBIO, TEPHEHAMKYJSIPHOH K OCH.
H3yuyarb, pacno3HaBaTh  pPa3BEPTKY
KOHYyCa.




[IpakTuyeckoe 3aHsATHE

1. Berancnenue ameMeHToB cepbl ¥ apa, OCTPOSHHE CEUCHUH, HaXOKACHHE
obbeMa mrapa.
Kontpoabnas pa6ora Nel0

BbIBOAUTB, HCHOJIB30BATH (POPMYIIBI I

BBIYHCIICHUS TUTOLIA N OOKOBOM
MTOBEPXHOCTH KOHYCA.
Haxoautnb TUIOIIA TN CCUCHMI,

MPOXOJIAIINX Yepe3 BEpPIIMHY KOHyca WU
MePIEeHIUKYISIPHBIX €T0 OCH.

OO0BSICHATb, Kakoe¢ TeJI0 Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

HN3yuyaTh, 00bACHATH, KaK €ro IMONYUYHUThH

myTEM BpaIICHUS MIPSMOYTOJIBHON
Tpanenuy.

BoIBOAUTBL, NPUMeHATH GOPMYITy A
BBIYHCIICHUS TUTOIIAN 60K0BOM
MIOBEPXHOCTH YCE4EHHOTO KOHYyca.
AKTyaJlM3MpoOBaTh (GakTel W METOJIBI
TUIAHUMETPHH, pelieBaHTHBIC Teme,

IMPOBOAUTH aHAJIOTUH.

Pemarnb CTCPCOMETPUYCCKUC 3ajJga4u,
CBsA3aHHBIC C TCIaMH BpalicHusd,
MOCTPOCHUEM CEUCHMI Tel BpalicHus, ¢
KOMGI/IHaHI/IHMI/I TCI BpalicHusd nu

MHOTOTPaHHHUKOB Ha HaXO0X/ICHHUE
TeOMETPUYECKHUX BEITHIHH.

HUcnonb3oBarb npu peleHnn
CTEPEOMETPHUECKUX 3a7aq

IUIAHUMETpHYeCKne (aKTBl U METOABI
3a/1a4M Ha BBIYHCIICHHE U JOKa3aTEeNIbCTBO.
MogaeaupoBaTh peajbHble CHUTyallUd Ha
SI3BIKE reOMEeTpHH, UCCIIeIOBATh
MOCTPOCHHBIE MOJIENIU C HCIOJIb30BaHUEM
TeOMETPUYECKUX TIOHSTHH.
AKTyaau3upoBaTb (QakTbl W METOJIbI
TUTAHUMETPHH, pEJIeBaHTHEIE TeMe,
MIPOBOANTH AHAJIOTHH.

BoIBOAUTBL, HCHOJIB30BATH  (HOpMyIIEI
00BEMOB: TIPU3MBI, NWIMHIAPA, TUPaAMUIbI,
KOHyCa;  yCE4€HHOM  mupamMuabl U
YCE4EHHOIO KOHYCa.

Pemats  crepeomMeTrpuueckue  3amaym,
CBA3aHHBIC C  BBIYHUCICHHUCM 06’béMOB.
@DopMyIHPOBATHL ONPENEICHUE IapOBOrO
CErMeHTa, IapoBOTo.
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[pumeHaTshopmyIsl Ui HaxO0XIe
00BEMOB  IAPOBOTO  CETMEHTA,  IIAPOH
CEKTOpa CJIos, IIAPOBOTO CeKTopa. Pemr
CTEPCOMETPUYCCKIE  3a/laud, CBSI3aHHBIC
00béMOM TIAapa W IUIOMAABI0  Cdg
MojaenupoBaTth peaibHble CUTYAllMH Ha s3
TeOMETPHUH, HUCCIEe0BATh NOCTPOSHHBIE MOJT
C HCIOJIb30BAHUEM T'€OMETPHUYECKHUX MOHST
AKTyaJIM3MPOBaTh (haxTeI " MET
IUTAHUMETPHH, PEJICBAHTHBIC TEMe, POBOI
aHaJIoOruu.

Pemats  crepeoMeTpuyecKkue — 3aaud,
CBSI3aHHBIE C COOTHOLIEHHEM OOBLEMOB U

MOBEPXHOCTEN MOJ0OHBIX Ten B
MPOCTPAHCTBE.

MoaenupoBaTh peabHbIE CHTYallMd Ha
SI3BIKE TEOMETPHH, HCCIEN0BaTh

TIIOCTPOCHHBIE MOJECIN C HCIOJIB30BAHUEM
TCOMCTPHUICCKUX ITOHSTHH.

Pazgen 13. Cucremsl ypaBHEHUIA.

18

Tema 13.1. CucteMbl
YPaBHEHHH.

CopeprkaHue JIEKIIUU




1. CucTeMbl JINHEHHBIX, PAIIHOHAIBHBIX, UPPAIIMOHATBHBIX YPaBHEHHI. 2 OnepupoBaTh NOHATHAMH:  CUCTEMA
2. CHCTEMBI ¥ COBOKYITHOCTH IIOKA3aTENILHBIX, JIOTapU(DMUUCCKUX YPABHCHUI. 2 JIMHEMHBIX YPaBHEHMH M €€ pEIleHHE.
3. CuUCTEeMBI U COBOKYITHOCTH ITOKA3aTEIbHBIX, JIOTApU(PMUICCKUX HEPABCHCTB. 2 Hcnoan3oBarh cUcCTEMY JIUHEHHBIX
3. Micnonb3oBanue rpapuKoB GyHKLUMIHA 1718 peIIeHHs] YPaBHEHHH M CHCTEM. 2 YPaBHCHHH JUIsi PCIUCHHUS MPAKTHYCCKHUX
IIpakTrdeckne 3aHATHS 3aja4.
1. PemieHue cucTeM JINHEHHBIX YpaBHEHHH. 2 | HaxonuThb pemieHusi MpOCTEHIIMX CHCTEM
2. Pellienue cucTeM MoKa3aTelbHbIX, JOrapu)MUYECKMX YPaBHEHMUIA. 21" COBOKYIHOCTCH PpallMOHAIIEHBIX
ABHCHHY Y HEPABEHCTB.
3. Pemenue cuctem nokasaTelIbHBIX, Jorapu(PMHUECKUX HEPABEHCTB. 2| YP P N
Hcnonp3oBath rpaduku (QyHKUMH 1015
~ ~ CLICHHS YPABHEHUM.
4. Pemenue MPUKIAIHBIX 3a/1a4 C MIOMOIIbIO CUCTEMbI IMHCUHBIX YPABHCHUM. 2 p yp
o MopeaupoBaTs peanbHBIE CHTYalldd Ha
IIpumeneHnue ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 33184
. . SI3BIKE  aNITeOpBI, COCTABIIATH BBIPAXKCHUS,
W 3a/1a4 U3 PA3JIMYHBIX 00JIaCTel HAYKU U PEaTbHOM KU3HU
ypaBHEHHsI, HEPaBEHCTBA M CHUCTEMBI IIO
YCIIOBHIO 3a1a4H, HCCIIEIOBATh
MOCTPOCHHBIE MOJIENI C HCHOJIB30BAHUEM
armapara ajareopsl
KonTpoabHasi padora Nell 2
Paznen 14. DieMeHTbl KOMOMHATOPHKHU, TEOPUH BEPOSITHOCTEH, MaTEeMATHYECKOH CTATHCTHKH. 14
Tema 14.1. DiieMeHTHI CopeprxkaHue JIEKIIUU
KOMOMHATOPHKH.
1.OcHOBHBIE TIOHATHS KOMOMHATOPHKH. KOMOMHATOPHOE MTPaBUIIO0 YMHOKEHUSI. 2 Hcnosib30BaTh TPaBWIO YMHOKEHHS IS
[lepecTanoBku, pa3menienus, coueTanns u ¢pakropuai. Tpeyroxpank [lackamns. MEPEYNCICHNUSI COOBITHA B  CIy4alHOM
Dopmyiia buaOMa HploTOHA. OTIBITE.
IIpakTuueckue 3aHATH IHoan30BaThCs (bopmynoit 5
1. TlpocTeiimue 3a1a4u Ha MOJICYET YHCIIA PA3MEIICHHMN, TEPECTAHOBOK, COUSTAHUH. 2 | TpeyronbaukoM Ilackans 1ist onpeneneHus
Tema 14.2. DileMeHTH TeOpHH ConepkaHue JCKIUI YHClia COYETaHUM.
BEPOSTHOCTI 2 Beimensite Ha TpuMepax — CiTydaifHbIC
1. Co0ObITHE, KOMOMHAITHSI COOBITHIA, BEPOSTHOCTH COOBITHS, CJIOKECHUE U YMHOKCHHE COOBITHA B ONMCAHHOM CIy4aiiHOM OIIBITE.
BEPOSTHOCTEH. @DopMyTUPOBATH YCIOBHUS IPOBEACHUS
ITpakTHyeckue 3aHATHA CIIyMauHOrO OIBITA.
1. YcnoBHast BEpOSTHOCTh. Y MHOXKEHHE BEPOSITHOCTEH. JlepeBo ciydyaitHoro 2 HaxouTh BepoATHOCTH COOBITHE B OTIBITAX
skcrepuMmenTta. opMya moaHol BeposTHocTH. He3aBucrumble COOBITHSL. Ii’[ PaBHOBO3MOKHBIMU MCXONIAMH.
- 01eIMPOBATH OTIBITHI c
2. Onepanuu HaJ COOBITHUSAMU: TIepecedeHre, 00 beAMHEHNE COOBITHH, 2 AP
. PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH.
MPOTUBOIOJIOKHBIE COObITHL. [lnarpammbl Ditnepa. PopMyna cioxeHus .
o HCXOJaMHU B XOJ¢ IPAKTHYCCKOH padOTHI.
BEPOSITHOCTEH - i
11 b30BaThb 5t MMBbI )58 u
Tema 14.3. DreMeHTHI CoJieprkaHue JIeK LN CHOIL3OBATL  Harpa epa
. CIIOBECHOC  OMHCAHWE  COOBITHHA  JUIs
MaTeMaTH4E€CKON CTaTUCTHKH. 1. [IpeacraBneHne NaHHBIX C MOMOIILIO0 TaOIUIl U nuarpamMm. Cpennee 2
(hopMyITUpOBKH u n300paKeHHS
apudmMeTHueckoe, MeIMaHa, HauOOoJIbIIeE U HAUMEHBIIICE 3HAYCHUS, pa3Max, N
OOBCIMHCHUS W TEPECCUYCHUS COOBITHH.
JIUCIICPCHS, CTAHJIAPTHOE OTKJIIOHCHUE YMCIOBBIX HA0OPOB.
B Pemats 3amaun ¢ HCHOJB30BAHUEM
PAKTHHCCKUC SAHATIA (hOpMyYIIBI CITO’KEHHSI BEPOSTHOCTEH.
1. luctiepcus u cTaHAapTHOE OTKIOHEHHE. J{HCIIepCH TeOMETPHYECKOTO U 2 | Pematsn

OMHOMHAIHLHOTO paclpeieIeHusl.

3aJadyd  Ha  HaXOXICHHE
BEPOSATHOCTEH COOBITHI, B TOM YHCIE
YCIIOBHBIX C TIOMOIIBIO JIEPEBA CIIy4alHOTO
OIIBITA.

OnpenensiTh HE3aBUCUMOCTh COOBITHH 1O
dopMmylie M 1O OpraHM3alliH_CIy4aiiHOTO
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ombiTa. M3Bnexars nH(pOpMAIHIo 13 Tabuuiy
W JMarpamMM, HCHOJB30BaTh TaOJHMIBl M
JuarpaMMsl JuIs MIPEICTABICHHUS
CTaTUCTHYECKUX  JaHHbIX.  Haxoauthb
ONHCATENbHBIE XapPAKTEPUCTUKH JaHHBIX.
BeiaBuraTh, KpUTHKOBATBH THIIOTE3Bl O
XapakTepe CIy4alHOM W3MEHYMBOCTH U
onpenensonmx e€ hakropax.

BeigensaTe Ha npuMepax — ciydaiiHble
CO6IJITI/I$I B OIMMCAaHHOM CHy‘IaﬁHOM OIIBITC.
@opMyIUPOBATL YCIOBHS IPOBEACHUS

CITy4aifHOTO OIIBITA. Haxoauts
BEPOSATHOCTH COOBITHH B  ONBITaX C
PaBHOBO3MO>KHBIMU HCXOJaMH.
MonenaupoBarts OIIBITHI C
PaBHOBO3MOXHBIMHU AIIEMEHTAPHBIMH.
HCXOJaMH B XOJ€ NPaKTUIECKOH pabOTHI.
OcBauBarthb TOHATHSA: JHCTICPCHS,

CTaHAAPTHOE  OTKJIOHEHHME  Cily4allHOH
BEJIMYMHBIL.

Haxoauts nucniepcuto o pacipeneneHulo.
HaxoauTh 1o wu3BecTHBIM (hopMysiam
JUCTIEPCHUIO TEOMETPUIECKOTO u
OMHOMHAIIBHOTO PACTIPECICHNUS.
3HAKOMHUTBCSI C BBIOOPOYHBIM METOJIOM
HCCIICIOBAaHUS ~ COBOKYITHOCTH  JAaHHBIX.
M3yuats B Xoze NMpakTHYECKOH paboThI C
HCTIONB30BaHUEM  JJIEKTPOHHBIX  TabIIHI
IIpUMEHEHUE BBIOOPOYHOTO MeToza
HCCIIE/IOBAaHUH.




4 YCJIOBUA PEAJIMBAIIUUA YYHEBHOT'O IIPEJIMETA MATEMATHUKA

4.1 TpeOoBaHus K MATEPUATBHO-TEXHUYECKOMY 00ecIrie4eHU 10
Peanmzamus yueOnoro mpeamera Martemaruka TpeOyeT Hanwuus y4yeOHOrO KaOMHeETa
MaremaTuku.

O6opynoBanue yuebHoro kabruHera: padbodyee MeCTO mpernoaaBaress (CTol, CTyJ); padbodne MecTa
o0yyaromuxcs (CTOJIbL, CTYJIbs1); KOMIUIEKT Tabuuil: "AnreOpa u Hadana aHanusa. [IponsBonnas u
nepBoobOpasHaa"; « DyHKIuU U rpaguxmy; «@opMyJsIbl COKPAILIEHHOTO YMHOKEHUS,;
«Crepeometpusi», «MeToa KOOPAMHAT B MPOCTPAHCTBE»; «OCHOBHBIE TPUTOHOMETPHUYECKHUE
TOKJECTBA U (HOPMYJIbDY; MAKEThl MHOTOI'PAaHHUKOB U T€J BpAIlleHUs W3 METajljla U KapTOHa,
HA0OP YEPTEKHBIN JIsI KIIACCHOM JTOCKHU.

Texuuueckue cpeacrra obyuenus: Mynsrumeana-npoekrop Infocus IN114 x Full 3D;
sKkpaH HacTteHHbIN Lumien Eco Picture Mftte White; mepconanbHbIN KOMIIBIOTED C
ycranoBneHHbIM 10, noaxmrouennsiit k cetu Marepuet(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. IlepeyeHb  HOPMATHUBHBLIX NPABOBBLIX  [JOKYMEHTOB, OCHOBHOW U
JAOMOJIHUTE/ILHOM y4eOHOll JuTepaTypbl, HeO0OX0AUMOM /1JIs OCBOEHHS Y4eOHOI0 MpeaMeTa
MaremaTuka

a) Hopmamueno-npaeoevie akmul:

1.Ilpuka3 Munobpuayku Poccum ot 17.05.2012r. Ne 413 «O6 ytBepxkaeHun ¢eaepaibHOro
roCyJJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHIApTa CpeaHero oobimiero oOpazoBaHus» (B pell.
npuka3zoB MunoOpHayku Poccun ot 27.12.2023 Ne1028);

2.Ilpuxaz Ne371 Munobpuayku Poccun ot 18.05.2023r. «OO6 yTBepxkaeHuu QenepaabHOi
00pa3oBaTeNbHOI MPOrpaMMbl CpeTHETO MPOGECCHOHATHLHOTO 00pa30BaHUM.

3.Ilpuka3z Munnpocsemenuss Poccun ot 02.08.2022r. N 653 "O6 yrBepxaeHuu ¢eaepaabHOro
MEepeyHsl AIEKTPOHHBIX 00pa30oBaTEeNbHBIX PECYPCOB, MOMYILICHHBIX K HCIONb30BAHUIO MPU
peanu3alid MMEIOIIMX TOCYAApCTBEHHYIO aKKPEIUTAlMI0O 00pa30BaTEbHBIX MPOrPaMM
HAYaJbHOTO O0IIIero, OCHOBHOT'O 00IIIEro, CpeHero ooiero oopazoBaHus'.

4.Ilpuxaz Munnpocsemnienusi Poccun ot 21.09.2022 N 858 "OO0 yTBepkaenun henepaibHOTo
nepeyHss y4eOHUKOB, JOMYIIEHHBIX K HCIHOJb30BAHUIO TMPH  peaTu3allid  HWMEIOIUX
TOCYJapCTBEHHYIO aKKPEIUTALNIO 00pa30BaTEeNbHBIX MMPOrpaMM HAYaJIbHOTO OOIEro, OCHOBHOTO
o011ero, cpegHero ooIero 0opa3oBaHusl OpraHU3aUsIMHU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
JIESITEIIBHOCTh M YCTAHOBJICHUS PEACIIEHOTO CPOKA MCTIONH30BAHUS UCKITFOUCHHBIX YUSOHUKOB'".

0) OcHnoenas tumepamypa:

1.MartemaTuka: anreOpa W Hadajla MaTeMaTHYCCKOTO aHAIM3a, TeoMeTpus. AnreOpa W Havaia
Marematnueckoro aHammsa: 10-11 kimaccel: 6a30BbIN U yriayOna€HHBIN ypoBHU : yueOHuk / 1. A.
Anumos, 0. M. Komsirun, M. B. Tkauésa [u ap.]. — 12-e uzg. — Mockaa : [Ipocsemenue, 2020.
— 464 c¢. — ISBN 978-5-09-112136-0. — TekcT : 3JEKTPOHHBIA // DIEKTPOHHBIN pecypc
mudpoBoir  obOpazoBatenpHoi  cpensl  CIIO  PROFo6pasoBanme : [caiit]. — URL:
https://profspo.ru/books/149004

2.MaremaTuka: anredpa M Hayajga MaTeMaTHYECKOro aHaiusa, reomerpus. ['eomerpusa: 10-11
KJ1acchl: 0a30BbIM U yrayOn€uueiii ypoBau : yueOnuk / JI. C. AranacsH, B. ®@. byry3os, C. b.
Kanomues [u np.]. — 12-e uza. — Mocksa : IIpocsemenue, 2020. — 288 c¢. — ISBN 978-5-09-
116447-3. — TekcT : 3NeKTPOHHBIN // DNEKTPOHHBIA pecypc mU(poBOii 00pa30BaTEIBLHON CpPEIbI
CIIO PROFo6Gpazoanue : [caiir]. — URL: https://profspo.ru/books/149002
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4.3. IlepeueHb NPOrpaMMHOr0 obOecmevyeHHUsi, NMPO(ecCHOHAIBHBIX 0a3 JaHHBIX,
HH(OPMAIIMOHHBIX CIIPABOYHBIX cucTemM pecypcosB HH(OPMALIMOHHO-
TeJIeKOMMYHUKAIMOHHOH ceTH «AHTepHeT», He00OXOAUMBIX /1JIsl OCBOECHHSI Y4eOHOT 0
npeamera MaremaTuka

Jlunensnonnoe nporpamMmmHoe obecrieuenue: Microsoft Office Word 2013/2007 Microsoft Office
Excel 2013/2007 Microsoft Office Power Point 2013/2007
HNHTepHeT- pecypcebl:
1.Ilepeyenb UGPOBBIX (ANIEKTPOHHBIX) OUOINOTEK:

-bubnmmoreka 3P PROFo6pa3oBanue https://profspo.ru/
-DnexTpoHHO-00pa3zoBaTenbHast cuctema FOpait https://urait.ru/

- DOnexrponnas 6ubauorexa BI'TY https://bibl.cchgeu.ru/catalog/

- HOb — HanmonanwsHas anekTponHas 6ubmuoreka https://rusneb.ru/
2.KoncynpsrantlIntoc https://www.consultant.ru/

3.0¢punmansuslii caiit OO0 «Mupoypok» https://infourok.ru/

4. Cant OTKpBITBIN KOJUTeK. MaTemaTtuka http:/ www.mathematics.ru

4.4. Oco0eHHOCTH peasu3aluu yueOHOro npeamera MarteMaTuka 1J151 00y4aomuxcst
W3 YMCJIa HHBAJHIOB U JIHI ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 310POBbSI

[Tpu oOyueHuU JIHIl ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 370POBbsI, MPEAYCMaTPUBACTCS
WHIUBUTy ATBHBINA TpauK 00yUdeHUSI.

WMHBanuap! 1 U1a ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 00€CTICUCHBI ITEYaTHEIMHU
¥ JIGKTPOHHBIMHU 00pa30BaTEIbHBIMH pecypcamu B (popMax, alanTHPOBAHHBIX K OTPAHUYCHUSIM
UX 3JI0POBBSI.

Jnist ocylecTBICHHS TPOLEAYP TEKYIIETO KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOU
aTTecTallud OOyYaromIUXCsl, CO3MAOTCS (OHIIBI OIEHOYHBIX CPEICTB, aAalTUPOBAHHBIC IS
WHBAIUIOB U JIMII C OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 3J0POBBSI U TMO3BOJISIONINE OIICHUTH
JOCTHKEHUE WMU 3aIUIAHUPOBAHHBIX B OCHOBHOW 00pa30BaTeIbHON MpOrpaMMe pe3yJIbTaToB
00y4YeHHs ¥ YPOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIICTEHIIHM, 3asBJICHHBIX B 00pa30BaTeIbHON
nporpamme.


https://profspo.ru/
https://urait.ru/
https://bibl.cchgeu.ru/catalog/
https://rusneb.ru/
https://www.consultant.ru/
https://infourok.ru/
http://www.mathematics.ru

5 KOHTPOJIb W OLEHKA JOCTW)XKEHMIA
OCBOEHUS YYEBHOT'O IIPEJIMETA MATEMATHKA

PE3YJIbTATOB

Pe3ynbraTel 00yueHHs

O1ieHKa pe3yJIbTaToB
((opMBI M1 METOIBI)

JIMYHOCTHBIE PE3VJIBTATBI

1) rpask1aHcKOro BOCIUTaHUs: C(HOPMUPOBAHHOCTD
Ipa)kAaHCKOW MO3UIKHU 00y4aroIIerocs Kak akTUBHOI'O U
OTBETCTBEHHOT'O YJIeHa POCCUICKOI0 00LIeCTBa,
IpeJICTaBICHHE O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYD, SBJICHUH,
MpOLIelyp IPa)kIaHCKOT0 001IecTBa (BEIOOPHI, OPOCHI U
Jpyroe), yMEHUE B3aUMOJIEHCTBOBATh C COLIMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C X (PYHKIUSIMH U
Ha3HAuYCHHUEM;

2) MaTpuOTHIECKOTO BOCIIUTAHUS: C(HOPMUPOBAHHOCTH
POCCHICKOM IpaXJaHCKON UICHTUYHOCTH, YBAXKEHHS K
IPOIUIOMY U HACTOSIIIEMY POCCUICKOM MaTeMaTUKH,
[EHHOCTHOE OTHOILIEHHE K IOCTHXKEHUSM POCCUICKUX
MaTEeMaTHUKOB M POCCUUCKON MaTeMaTUYeCKON IIKOJIBI,
WCIOJIb30BaHUE ITHX JOCTHKCHUHN B APYTUX HAyKaX,
TEXHOJIOTHUSIX, c(pepax SIKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS: OCO3HAHUE
JIyXOBHBIX LIECHHOCTEN POCCUICKOTO HApoAa,
c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO
MOBE/ICHUS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHHUM HAYKH U JIEATEIbHOCTHIO YI4EHOT0, OCO3HAHHE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYUBOTO Oy IyIIEro;
4) 5CTETUUYECKOT0 BOCIIUTAHUS: 3CTETUYECKOE OTHOLLIEHUE K
MUDY, BKIFOUYasi 3CTETUKY MaTEeMAaTUYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 33a1a4, peIICHU,
paccykaeHH, BOCHPUMMUYUBOCTb K MATEMaTHUYECKUM
acHeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢puznyeckoro BOCIUTAHUA: CPOPMUPOBAHHOCTh YMEHUS
MIPUMEHSTh MaTeMaTH4YeCKHe 3HaHUs B MHTEepecax
3JI0pOBOTO U 6€30MacHOro 00pasa JKU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0pPOBBIO (3I0pPOBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, PETYISIpHAS
¢u3nveckas akTUBHOCTBD), PU3NUECKOE COBEPIICHCTBOBAHHE
IPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON
JESITETbHOCTBIO;

6) TpyZA0OBOIr0 BOCIUTAHUS: TOTOBHOCTH K TPY/y, OCO3HAHHE
LIEHHOCTH TPYIO0JIIOOMsI, HHTEpEC K Pa3InYHbIM chepam
npohecCHOHANBEHOM NeSTEIbHOCTH, CBSI3aHHBIM C
MaTeMaTHKON U €€ MPUII0KEHUSIMH, YMEHHE COBEPIIIATh
0CO3HaHHBIN BbIOOp Oynymieil mpodeccun 1 peaan3oBbIBaTh
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COOCTBEHHBIC KU3HEHHBIC TUTAHBI, TOTOBHOCTh U
CIIOCOOHOCTH K MaTeMaTHYeCKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA TPOTSHKCHUU BCEH )KU3HM,
TOTOBHOCTb K aKTUBHOMY YUYaCTHIO B PEIICHUU
MPAKTUYECKHUX 337]a4 MaTEMaTUYECKON HAPaBICHHOCTH;

7) 3KOJIOTUYECKOTO BOCIIUTAHUS: C(POPMUPOBAHHOCTH
9KOJIOTHYECKOH KYJbTYpbl, IOHUMAaHUE BIUSHUS
COLIMAJIbHOPKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHHE
MPUPOJIHOM U COLIMATTEHOM CpeIbl, OCO3HAHME III00aIBLHOTO
XapakTepa dKOJOTHYECKUX MPOoOsieM, OpUeHTAIIHSI Ha
MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUM JUIsl pelieHus 3a1a4
B 00JIaCTH OKpY’KaroIlel cpeibl, INIAaHUPOBAHKE ITOCTYIIKOB
Y OIICHKU UX BO3MOXHBIX MTOCJIEICTBHUM JIJIs1 OKPY>KAIOIIEH
cpeabl;

8) IIEHHOCTH HAYYHOTO MMO3HAHUS: CPOPMUPOBAHHOCTH
MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH,
MMOHMMAaHKHE MAaTEMATHUECKON HAYKH KaK Cepbl
YEJI0OBEYECKOM JEATEIbHOCTH, ITANOB €€ pa3BUTHUS U
3HAQYMMOCTH JUIsl pa3BUTHUS IUBUIIN3AIINH, OBJIa/ICHHE
SI3BIKOM MaTEMAaTHKU U MAaTEMaTHUECKOM KYJIbTYpOU Kak
CPEICTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATh
MIPOEKTHYIO U MCCIIE0BATEIbCKYIO AESITEIbHOCTD
WHAMBUIYAJIbHO U B TPYIIIIE.

METAIIPEJIMETHbIE PE3YJIbTATBI




OBnajeHue yHuBepcaabHbIMU IO3HABATEIbHBIMU
IEUCTBUSIMU:
bazoBrle noruueckue 1eMCTBUS: BBISIBIISITE U

XapaKTEepPU30BaTh CYIIECTBEHHBIE MPU3HAKU
MaTeMaTHYEeCKUX OOBEKTOB, IOHATHA, OTHOIIICHUH MEKTY
MOHATHSIMH, (HOPMYITHPOBATH ONPEEICHUS TOHATHI,
yCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK KIaccu(pUKaIIH,
OCHOBaHUS AJis1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH
MIPOBOAMMOT0 aHATIN3a; BOCIPUHUMATH, (HOPMYIHPOBATH U
peoOpa3OBhIBATE CYKACHUS: YTBEPAUTEIbHBIE U
OTpUIaTENIbHbIC, CIMHUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIE;
BBISIBJIITH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U
Y IpOTUBOpEYHs B (DaKTax, TaHHBIX, HAOTIOACHUAX 1
YTBEPKACHUSIX, IIpeilaraTb KpUTEPUHU JIJIS BBISIBICHHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUUIL; JIeN1aTh BHIBOJDI C
UCIOJIb30BaHUEM 3aKOHOB JIOTUKH, ACTyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOYEHUH IO
AHAJIOTUU; IPOBOJIUTH CAMOCTOSITEILHO JI0Ka3aTeJIbCTBA
MaTeMaTHYECKUX YTBEPKJAEHUH (TIPSIMBIE U OT IPOTUBHOTO),
BBICTpPaNBaTh apTyMEHTALIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBI; BEIOMPATh CIIOCOO pelIeHus y4eOHOU 3a/1auun
(cpaBHHBATh HECKOJIBKO BAPHAHTOB PEILICHUs, BBIOUPATh
Haubosee MOAXOIAUINI ¢ yUETOM CaMOCTOATEIHHO
BBI/ICTICHHBIX KPUTEPHEB).

ba3zoBble ucciie1oBaTENbCKHE TEUCTBUS: UCIIOJIb30BaTh

BOIIPOCHI KaK MCCIEeI0BATEIbCKHI HHCTPYMEHT MTO3HAHMUS,
(hopMyIpoBaTh BOIPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHE,
npo0eMy, yCTaHaBIUBAaTh HICKOMOE U JaHHOE,
(hopMHPOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIHIO,
MHEHUE; TPOBOJUTH CAMOCTOSATEIHLHO CIUTAHMPOBAHHBIH
9KCTIEPUMEHT, HCCIICAOBAHNE 110 YCTAaHOBJICHHIO
0COOCHHOCTEH MaTeMaTn4ecKoro 00beKTa, SBICHHS,
npoliecca, BhISBICHUIO 3aBUCUMOCTEH MEX 1y 0OBbeKTaMHu,
SBJICHUSIMU, IPOLIECCAMU; CAMOCTOSTENILHO (POPMYITNPOBATH
0000111eHUS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO
HaOJII0JICHNS], UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
TIOJYYCHHBIX Pe3yJIbTAaTOB, BBIBOJIOB M 0000IICHNUH;
MIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOIIECCa, a TAKXKE
BBIJIBUTATh MPEINOI0KEHHS O €r0 Pa3sBUTUHU B HOBBIX
YCIIOBHSIX.




PaGora ¢ nuHdopmanmei: BeIIBIATh ASPUIUTHI

uHpoOpMaInH, TaHHBIX, HEOOXOIUMBIX Ul OTBETA HA
BOTIPOC U JUUISl PEIICHUS 3a1a9H; BRIOMPATh HHPOPMAIIHIO U3
WCTOYHHUKOB Pa3IIMYHBIX TUIIOB, aHATU3UPOBATH,
CHCTEMaTH3HPOBATh U MHTEPIPETHPOBATH HH()OPMAITHIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS;
CTPYKTYPHUPOBATh HH(POPMAIIHIO, IPEIICTABIISATH €€ B
Pa3IMYHBIX POpPMaX, WILTIOCTPUPOBATH TPAPHUCCKH;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMHU 110 CAMOCTOSATENILHO
c(OpMYIMPOBAHHBIM KPUTEPHSIM, CHOPMYITUPOBAHHBIM
CaMOCTOSATEINBHO.

OBnazneHne yHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU
y4eOHBIMH JISHCTBUSMU: BOCTIPUHUMATH 1 JOPMYITHPOBATH
CY’KJICHHsI B COOTBETCTBHHM C YCIOBHUSIMU U LEISIMU
00111eHus, ICHO, TOYHO, IPAMOTHO BBIPAXkAaTh CBOIO TOUKY
3peHUs B YCTHBIX U IUCbMEHHBIX TEKCTaX, AABATh
NOSICHEHHUS 110 X0y PELICHHs 3a1a4l, KOMMEHTUPOBATh
HOJYYEeHHBIH pe3yibTaT; B X0J1e 00CYKJICHHS 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI,
pelaeMoi 3aaauu, BbICKa3blBaTh UJEH, HALIEJICHHBIE HA
IIOUCK pELICHUS, COIIOCTABIIATE CBOU CYKICHHUS C
CYX/ICHUSIMH IPYTHX YYaCTHUKOB JIMAI0ra, 00HApyKUBATh
pasnuyuue U CXO/ACTBO MO3UIIMM, B KOPPEKTHOH Gopme
(opMyIMpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHNUS;
IIPEICTaBIISATh PE3yIbTATHI PEIICHUS 3aJa4H, SKCIIEPUMEHTA,
UCCIIEI0BaHMsl, IPOEKTA, CAMOCTOSITENIbHO BEIOUPATh
(opmar BBICTYIICHHS € YYETOM 3a/]1a4 IPE3CHTALMU U
0COOEHHOCTEH ayIUTOPUH.
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OBnazieHre yHUBEPCATbHBIMU PETYISTUBHBIMU yUSOHBIMU
JICHCTBUSIMU:

Camoopranmzanus: COCTaBJIsATh MJIaH, AITOPUTM PEIICHHS
3aJ1a4¥, BEIOUPATh CIIOCO0 PENICHHS ¢ YIETOM UMEIOIIUXCS
pecypcoB 1 COOCTBEHHBIX BO3MOXKHOCTEH, apTYMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOM
UH(GOPMAIINH.

CaMOKOHTPOJIb, SMOUMOHAIbHBIA UHTEIICKT: BIAJAECTh
HaBBIKaMU MMO3HABATEIHHOU pedIECKCHUU KaK OCO3HAHUS
COBEPILIAEMBIX JIEUCTBHUI U MBICIIUTEIbHBIX IPOLIECCOB, UX
PE3YNIBTATOB, BIAJIETh CIIOCO0AMU CAMOIIPOBEPKH,
CaMOKOHTPOJISI IPOIIecca U pe3yibTaTa PeIIeHUs
MaTeMaTHYEeCKOU 3aJ1a4M; IPEABUIETh TPYAHOCTH, KOTOPHIC
MOT'YT BOSHUKHYTh IIPH PEIICHUH 33/1a4i, BHOCUTh
KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAWIEHHBIX OIIMOOK, BBISBIEHHBIX
TPYJIHOCTEH; OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LIEJIU U
YCIIOBUSIM, OOBSICHSITh IPUYUHBI TIOCTHXKEHUS WIIN
HEJOCTUKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh
OIIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
CoBMecTHas ACSATEIbHOCTD: IOHUMATh U UCIIOJIb30BATh

PEUMYIIECTBA KOMAHTHOW ¥ MHANBHUIYAIBHON PabOTHI IPU
pelIeHnN yUeOHBIX 3a/1a4, IPUHUMATh I1eJTh COBMECTHOM
NESATCIIbHOCTH, TUTAHUPOBATh OPraHU3aINI0 COBMECTHON
paboThI, paclpeaesaTh BUABI padoT, JOrOBAPUBATHCS,
00CyKaTh MPOLIECC U pe3ybTaT paboThl, 0000IIATH
MHEHUSI HECKOJIbKHX JIFO/ICH; y4acTBOBATh B TPYIIIOBBIX
(dhopmax paboThl (00CYKIeHUSI, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBD) U UHBIE), BBIIIOJHATH CBOIO 9acTh PabOTHI U
KOOPJIMHUPOBATH CBOU JCUCTBUS C APYyTUMH WICHAMH
KOMAaH/IbI, OLIEHUBATh KA4€CTBO CBOEIO BKJIA[a B OOIIUIA
MPOIYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMU
B3aUMOJEUCTBUSL.

[NPEAMETHBIE PE3VYJIbTATbBI

Ywucaa u BBIYMCIICHUA: OneprupoBaTh IIOHATUAMMU:

HaTypajabHOE, LEN0e
JETUMOCTH LIEJIBIX YMCEN, Pa3IOkKEeHHWE 4HCia Ha IpPOCThIE
MHOXHTENIN JAJS pPeleHHs 3a7ad; ONEepUpOBaTh MOHATHEM:
CTENIEHb C palMOHAJIBHBIM IIOKa3aTelleM; OIEepUpOBAaTh

IIOHATHUAMMU: J'IOFapI/I(I)M qucia, ACCATUYHBIC U HATYpPAJIbHbIC

YUCII0, HCIOJb30BATh IIPHU3HAKHU

aorapu(Msl.
VYpaBHEHUsI M HEpPAaBEHCTBA: INPUMEHATh CBOMICTBA
CTETEeHU sl MpeoOpa3oBaHUsl BBIPAKEHUH, ONEPUPOBATH

IMOHATHUAMU: TI0Ka3aTCJIbHOC YPAaBHCHHUEC U HCPABCHCTBO,

peiaTb OCHOBHBLIC THIIBI IMOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ )41

Habmonenue u OLICHKa
pe3yJIbTaTOB paboTsl Ha
MPaKTUYECKUX 3aHATHUSX;
IpoBEpKa pe3yJIbTaToB
CaMOCTOSITEJIbHON paboTHI;
OLIEHKA YPOBHS 3HAHUI
CTYJECHTOB Ha
KOHTPOJIbHO-YUCTHOM 3aHATHHU,
KOHTpOJIbHAasE ~ paboTra MO
pazneny




HEPaBEHCTB; BBINOJIHATH IPeOOpa30BaHUs  BbIPAXKECHUH,
colepXkalux  JIoTapu(Mbl, ONEpPHUPOBATH  MOHATHIMH:
JOrapu(pMHUECKOE YypaBHEHHE M HEpPAaBEHCTBO; HAXOIUThH
pelieHns MPOCTEUIINX TPUTOHOMETPUUYECKUX HEPaBEHCTB;
ONEpUPOBATh MOHATUSIMH: CHCTEMA JIMHEMHBIX YpaBHEHHUH U
€€ pellIeHne, UCIIONIb30BaTh CUCTEMY JIMHEHHBIX YPABHCHMMN
JUI PEIICHUs NPAKTUYECKHX 3a7ad; HaXOOUTh pEIICHHUs
IPOCTEHIINX CHCTEM M COBOKYIIHOCTEH pPallMOHAJIBHBIX
YpPaBHEHHII W  HEPABEHCTB; MOJEIUPOBATb PEAJbHBIE
CUTyallud Ha $3bIKE anreOpbl, COCTAaBJIATH BBIPAKCHHUS,
YpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbI IO YCIOBHIO 3a/ayM,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM
anmnapara ajreopsl.

OyHKIMM U TpaQUKU: ONEpUpPOBaTh IMOHATHIMHU:
nepuoanueckas (QyHKIUS, MTPOMEXKYTKM MOHOTOHHOCTH
(GyHKOMM, TOYKH SKCTpeMyMa (QYHKIUHA, HauOOJIbIIee W
HaVMEHbIllee  3HA4YeHUS  (QYHKUUHM HAa  IPOMEXKYTKE,
UCITONIb30BaTh UX [UI HCCIENOBaHUS (YHKIMH, 3aJaHHOU
rpaduKoMm; OIEepUpOBATH MOHSTHAMMU: rpaduky]
MOKa3aTeIbHOM, JOrapu(pMUIECKONH U TPUTOHOMETPHUECKUX
¢GbyHKIMid, n300pakaTh MX Ha KOOPIWHATHOHM TIOCKOCTH H
UCIIOJIb30BaTh JUISl PEIICHUS YPaBHEHUH U HEPABEHCTB;
n3o0paxaTb Ha KOOPAMHATHOW IUIOCKOCTH  Tpaduku
JVHEWHBIX YPAaBHEHUH M HCIOJB30BaTh MX ISl PELICHHS
CHUCTEMBbl JIMHEHHBIX YpPaBHEHMH; HCIOIb30BaTh TIpaduku
(GyHKUMH 17151 UCCIIEIOBAHUS MTPOLIECCOB M 3aBUCUMOCTEH U3
JPYTUX y4eOHBIX AUCIUILIUH.

Hagama MaremMaTudeckoro aHajiu3a: OIEPUPOBATH
MOHATUSAMU: HeTIpephIBHAS (PYHKIMS, TPOU3BOAHAS (PYHKLIUH,
UCTOJNB30BAaTh TEOMETPUYECKHH U  (PU3MYECKUI CMBICH
IIPOM3BOJHON NIl PEIIEHUs 3a/1ay; HaXOJUTh ITPOU3BOIHBIE
JJIEMEHTAPHBIX (DYHKIIHA, BEIYUCISATH MPOU3BOIAHBIE CYyMMBI,
MPOU3BEACHUSA,  YacTHOTO  (YHKIMH;  HCIOIb30BaTh
MIPOU3BOJIHYIO AJIS MCcCIel0BaHUs (DyHKIIMA HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHATH PE3yJIbTAaThl MCCICNOBAHUSA K
IOCTPOCHUIO TPaUKOB; HCMOIb30BATh IMPOU3BOAHYIO JUIs
HAXO0XJACHHUs HAaWJIY4lIEero peuleHHs] B NPUKIAJHBIX, B TOM
YHCJIE COLMAIBHO-)KOHOMMUYECKUX, 3a/Jayax; ONEpUpOBaTh
NOHATHSIMH:  TIepBOOOpa3Hasi W  HHTErpaj, IOHUMATh
TeOMETPUYECKUI U PU3UUECKUIT CMBICIT HHTETpaIa; HaXOIUTh
NEepBOOOpA3HbIE  JJEMEHTAPHBIX  (PYHKIMH, BBIUUCIATD
uaterpan  no ¢opmyne Hprorona—JlelOHuma; pemarsb
IOPUKJIAJHBIE 3aJadd, B TOM 4HCIE COLIMAJIBbHO-,
9KOHOMHYECKOr0 U (PU3MYECKOrOo
XapakTepa, CpeACTBaMU MaTEMAaTUYECKOI0 aHAJIN3a.
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OnepupoBarb MOHSTHUAMMU: LWIMHIPHYECKas
MOBEPXHOCTh, 00pa3yloIue UINHIPUIECKONH TTOBEPXHOCTH,
IWINHAP,  KOHUYECKass  I[OBEPXHOCThb,  oOpa3yrolue
KOHUYECKOU MIOBEPXHOCTH, KOHYC, cepuueckas
MMOBEPXHOCTh; paclo3HaBaTh Tejla BpalleHus (LWIHHID,
KOHYC, cdepa U 1ap); oOBACHATH CIIOCOOBI MOJTYyYCHHUS Te|
BpallleHus; KJIacCHU(PHUIMPOBATh B3aUMHOE PACIIOIIOKEHUE
chepbl U TIOCKOCTH; OINEPUPOBATH MOHATHIMH: IIAPOBOM
CErMEHT, OCHOBAHHUE CETMEHTA, BBICOTA CETMEHTA, I1apOBON
CJIOM, OCHOBAaHME LIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CJOA,
IIAPOBOM  CEKTOp; BBIYUCIATH OOBEMBI M TUIOINAAH
IIOBEPXHOCTEH TeJl BpallleHUs, TEOMETPUYECKUX Tl ¢
npuMeHeHueM  (Gopmysi;  omepupoBaTh  HOHATHUAMU:
MHOTOTPaHHUK, BIHMCAHHBIM B cdepy M ONMHUCAHHBIM OKOJIO
chepsl, chepa, BHHCaHHAE B MHOTOTPAHHUK WJIM TEJO
BpAILICHUS; BBIYUCIATH COOTHOIICHHMSI MEXKAY IUIOMIAIIMU
noBepXHOCTeH M 00bEMaMU MOJOOHBIX Ted; H300paxarb
u3ydaemble (UIypsl OT PYKH M C IPUMEHEHUEM IPOCTHIX
YepTEKHBIX THCTPYMEHTOB; BBIIIOJIHATH (BBIHOCHBIE) IIJIOCKHE
YepTe)KM W3 PHUCYHKOB NPOCTHIX OOBEMHBIX (UTryp: BUA
CBEpXy, COOKYy, CHHU3Y, CTPOMTHb CEUEHHs TeJl BpallleHUusd;
W3BJIEKaTh,  UHTEPIPETUPOBaTH U  NPeoOpa3OBbIBATH
nH(OPMALIMI0O O  TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, MpeACTaBICHHYI0O Ha 4YepTeKax U PHUCYHKAX;
OTIEpUPOBATH MOHSATHEM BEKTOP B IIPOCTPAHCTBE; BBHIIIOIHATH
NEHCTBUS CJIOXKEHHSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOXKEHUSI BEKTOpa Ha 4YHCIO, OOBSCHATH, KaKHUMH
CBOWCTBAMH  OHHM  OONAJAIOT; NPUMEHSTH  MPABHUIIO
napajuleJienunes1a; ONepUpoBaTh MOHATHUSAMHU: JEKapTOBBI
KOOpIMHATHl B IMPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yrojl MEXIY|
BEKTOPaMH, CKaJIsipHOE MIPOU3BEICHUE BEKTOPOB,
KOJUTMHEapHbIE U KOMIUTAHAPHBIE BEKTOPBI, HAXOUTh CyMMY
BEKTOPOB M IMPOU3BEACHUE BEKTOpPA HA YMCIO, YTOJ MEKIY
BEKTOpaMHU, CKaJSIPHOE MPOU3BEICHHE, PACKIIAbIBATH BEKTOP
[0 JIByM HEKOJJIMHEApHBIM BEKTOpaM; 3aJaBaTh IUIOCKOCTb
YpaBHEHUEM B JIEKapTOBOI cucTeMe KOOPAUHAT; MPUMEHSTh
reoMerpuueckue (GaxkThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEIoJaraioliuX HECKOJIbKO I1aroB PeleHUs], eCiu
yCIIOBUSI TIPUMEHEHUS 3aJaHbl B SBHOW ¢opMme; peuiathb
npocTeillliie TeoMEeTpUYecKHue 3aJadyd  Ha MPUMEHEHHE
BEKTOPHOKOOPAMHATHOTO METOJA; pelaTh 3aJadyd  Ha
JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOILIEHUI U HAXOKCHHUE
TE€OMETPUUECKUX BEIWYMH 1O 00paslaM WIH alropuTMam,
IPUMEHSST U3BECTHBIE METObl IIPU PEIIEHUU CTaHIAAPTHBIX




MaTeMaTHYECKHUX 3azay; IIPUBOJUTH IIPUMEPBI
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B MPUPOAE U >KHU3HH,
pacrno3HaBaTh IPOSBICHHE 3aKOHOB T'€OMETPUU B UCKYCCTBE;
NPUMEHSTh  IOJyYEHHblE  3HAHUS  Ha  TPAKTUKE:
aHAIM3UPOBATh  pEajibHbIE  CHUTyallUd M IPUMEHATH
N3y4YCHHBIE TIOHATUS B IIPOLECCE IOMCKA PEUICHUS
MaTEeMaTU4ECKU c(OpMyIUPOBAHHON pooJIeMBl,
MOJIEJIMPOBaTh peajbHbIE CUTYallUd Ha SI3bIKE I'€OMETPHH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJENM C HCIOJIb30BAaHUEM
TreOMETPUYECKUX MMOHATUH M TEOopeM, ammapara anreopsl,
pelaTth NpakTUYECKUE 3a/1adyM, CBA3aHHBIE C HAXOXKICHUEM
Tre€OMETPUUECKUX BEJIUYHUH.
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padoueii nporpaMMbl y4eOHOro npeamera Maremaruka

JIMCT AKTYAJIM3ALLUN

/1

Haumenosanue
snmemenTa OII,
paszena, myHKTa

IIyHKT B ipeapIayLIen
penaKkumn

HYHKT C BHCCCHHBIMH
N3MCHCHUAMU

PexBu3uTHI
3acemaHusl,
YTBEPAUBLIETO
BHECEHUE
W3MEHEHUH
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