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1 MACHOPT PABOYEM ITPOTPAMMBI YYEBHOTI'O ITIPEJIMETA
MATEMATHUKA

1.1  O6aactb npuMeHeHHs MPOrPAMMBI

Peanuzamus cpennero o6mero oOpasoBanus B mpenenax OII CITO mo mporpamme
IIOATOTOBKM CIIELIMAJIUCTOB CpeAHero 3BeHa 1o crnenuanbHocT 34.02.01 cectpuHckoe nenno B
cootrBercTBUU ¢ ®I'OC CIIO mno cnenuansHocty 34.02.01 cecTpuHCKOE J€710, YTBEPKIACHHOTO
npukazoM MunoOpHayku Poccun ot 04.07.2022 Ne 527 ¢ yuetom tpeboBanuit ®I'OC cpeanero
oOmero oOpazoBaHus, YTBEPKIEHHOT0 TprKazoM MunoopHayku Poccun ot 17.05.2012 Ne 413(B
pen. IlpukazoB MunobpHayku Poccun ot 12.08.2022 Ne732) u denepanpHON 00pa3oBaTeabHON
nporpammbl CI1O, yTBepkaeHHon nmpukazom MuHoOpHayku Poccun ot 18.05.2023 Ne371.

1.2  OO0mas xapakTepucTHKa y4eOHoro npeamera MaremaTuka

MareMaTHKa CIyXKHUT ONOPHBIM IPEAMETOM JJIsi U3yYEHUs CMEKHBIX TUCLMIUIMH, a B
YKU3HU T10CJIE IIKOJIbl peaJbHOW HEOOXOAMMOCTBIO CTAHOBUTCS HENIPEPHIBHOE 00pa3oBaHUE, UYTO
TpeOyeT MOJHOLIEHHOM 0a30Boil 001e00pa3oBaTeIbHON MOATOTOBKM, B TOM 4YHCIE U
MaTeMaTH4eCKOi. DTO OOYCIIOBJIEHO TEM, YTO B HAIIM JAHM PACTET YUCIO CHELMAIBHOCTEH,
CBSI3aHHBIX C HENOCPEJCTBEHHbIM NPUMEHEHUEM MaTeMaTUKU: U B cepe SKOHOMHUKH, U B
Ou3Hece, ¥ B TEXHOJOTHUECKUX 00JIacTAX, U IaXKe B TyMaHUTapHBIX cepax. Takum oOpazom, Kpyr
o0yyaromuxcs, Uil KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAUUMBIM IPEIMETOM, CYILIECTBEHHO
pacimpsiercs.

[TpakTHyeckas noJae3HOCTh MaTeMaTUKHU 00YCIIOBIICHA TEM, YTO €€ IPEAMETOM SIBIISIOTCS
(byHIaMeHTaJIbHBIE CTPYKTYpPbI HAIIEro MHpa: MPOCTPAHCTBEHHBIE ()OPMBI M KOJIUYECTBEHHBIC
OTHOILICHHUSI OT HPOCTEHIINX, YCBAaHBAEMbIX B HEMOCPEACTBEHHOM OIbITE, O JOCTATOYHO
CIIOKHBIX, HEOOXOAUMBIX JJI Pa3BUTHUS HAYYHBIX U TEXHOJOTMYECKHX HjJeill. be3 KOHKpeTHbIX
MaTEMaTUYECKUX 3HAHWW 3aTPYAHEHO NMOHMMAaHHUE IPHUHILMIIOB YCTPOMCTBA M HCIOJIb30BAHUS
COBPEMEHHOM TEXHHUKH, BOCIPHUSATHE M MHTEpHpEeTanus pa3sHOOOpa3HON COLUaIbHOMH,
HKOHOMHYECKOM, MOJUTHYECKON HH(popManuu, Manod3(deKTrBHa MOBCETHEBHAS MPaKTHUECKas
NesTeNbHOCTh. KakaoMy dYenoBeKy B CBOEM JKM3HM MPUXOJUTCS BBIIOJHATH JOCTATOYHO
CIIO)KHBIE pacu€Thl U COCTaBIATh HECIOXHBIE AITOPUTMBI, HAXOAUTh HY)KHbIE (OPMYNBI U
MIPUMEHSTH UX, BJIaI€Th MPAKTUYECKUMU MPUEMaMU T€OMETPUUECKUX U3MEPEHUN U TTOCTPOESHUI,
YUTaTh UHPOPMALIMIO, IPEACTABICHHYIO B BUY TaOJUIL, TUarpaMM U rpaukoB, 5KUTh B YCIOBHSIX
HeoMnpeAeNEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep clydaiHbIX cOObITHI. OTHOBPEMEHHO
C pacuMpeHreM cdep NPUMEHEHUs MaTeMaTUKH B COBPEMEHHOM O0IIecTBe BCE 0osiee BaKHBIM
CTaHOBUTCS MATEMaTUYECKHUI CTUIIb MBILUIEHUS, IPOSIBIIIOIININCS B ONPEEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce M3ydeHMs MaTeMaTHMKH B apceHal NPUEMOB M METOJOB MBIIUICHUS
YesloBEeKa EeCTECTBEHHBIM O0Opa3oM BKJIIOYAIOTCS MHIYKIUS M JAEAyKIUs, 0000IIeHHne u
KOHKpETH3allisi, aHalu3 U CUHTE3, Kiaccu(UKalus M CHUCTeMaTu3alus, a0CTparupoBaHHe WU
aHasiorusd. OOBEKThl MaTeMaTHUYECKHUX YMO3aKJIIOUEHUH, TMpaBuWiIa HX KOHCTPYHPOBAHMS
pPacKphIBalOT MEXaHM3M JIOTUYECKUX IOCTPOEHHUH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHUs
(dbopMynrpoBaTh, 000CHOBBIBATh U JIOKA3bIBaTh CYXJAECHUS, TEM CaMbIM Pa3BUBAIOT JIOTMUECKOE
MBILIUIEHHE. MaremMaTuke NPUHAJISKUT Beaylias posib B (OPMHUPOBAHUHM aITOPUTMUUYECKON
KOMITOHEHTHI MBIIUIEHUS M BOCHUTAaHUM YMEHHMM JeHCTBOBATh MO 3aJlaHHBIM aJropuTMawm,
COBEpILICHCTBOBATh H3BECTHBIE M KOHCTPYHpOBaTh HOBbIE. B mporecce pemenus 3agad —
OCHOBHOH y4eOHOIl AeSITeNTbHOCTH Ha YpOKax MaTeMaTUKH — pa3BUBAIOTCS TBOpYECKas U
NPUKIIAJHAsS CTOPOHBI MblnuleHUs. OOyueHHe MareMaThke TaéT BO3MOXKHOCTb pa3BUBATh Y
o0yyaroluxcsi TOYHYIO, PAllMOHAIBHYIO M MH(POPMATUBHYIO pedb, YMEHUE OTOMpaTh Hambosee
MOJIXO/SIIUE S3BbIKOBBIE, CUMBOJIMUECKUE, TpapUUeCKUue CPEeCTBA ISl BBIPAKEHHS CYXIAECHUH U
HarJIsiIHOTO uX MmpecraBieHus. HeoOXoquMbpIM KOMIIOHEHTOM 00111ei KyJIbTYphl B COBPEMEHHOM
TOJKOBAaHUM  SIBISIETCA  OOINee 3HAKOMCTBO C  METOJAaMH  IO3HAHHSA



JNENUCTBUTENBbHOCTH, MPEACTABICHUE O MPEIMETE U METOE MATEMATUKH, €70 OTJIMYUS OT METO/I0B
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX IPUMEHEHUSI MAaTEMAaTUKH [Tl pEIICHUs
HAYYHBIX M NPUKIAIHBIX 3a7ad. Takum oOpa3om, MareMaTHYecKoe 0Opa3oBaHHE BHOCHT CBOM
BKJIaJ B (opMUpoBaHHE OOIIEH KyIbTyphl uenoBeka. M3ydeHue MareMaTHKHU CIIOCOOCTBYET
ACTETUYECKOMY BOCIMTAHHUIO YEJIOBEKA, OHMMAHUIO KPACOThl U H3SILIECTBA MAaTEMaTHUYECKUX
paccyXIeHUi, BOCIPUATUIO TEOMETPUUYECKUX POPM, YCBOCHUIO UJIEU CUMMETPHH.

1.3 lenu usydyenusi yaeoOHOro npeamera MaremaTuka

[TpuoputeTHpiMu  HensiMH ~ OOydeHHs  MaTeMaThke  SBISOTCA:  (OPMUPOBAHUE
[EHTPATbHBIX MAaTEMaTHYECKMX TOHATUN (YUCIIO, BEIUYHMHA, TeoMeTpudeckas durypa,
MepeMEeHHas1, BEPOSITHOCTh, QYHKIIHS), 00ECIIeYNBAIOLINX MPEEMCTBEHHOCTh U NMEPCIEKTUBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHusl 00YJAIOIINXCS; TOABEIeHIEe 00yJarOIUXCsl HA TIOCTYITHOM JJIst
HUX YpOBHE K OCO3HAHHUIO B3aMMOCBS3M MaTE€MaTHKH M OKPYXKAIOUIEro MHpa, MOHUMaHUE
MaTeMaTHUKU KaK 4acTH oOOIIed KyJbTypbl 4YEJIOBEYECTBA; PA3BUTHE HHTEIUIEKTYaIbHBIX U
TBOPUYECKUX CHOCOOHOCTEH OO0ydwaronuxcs, Mmo3HaBaTelIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHHM, KPUTHYHOCTH MBIIUICHUS, WHTEpPeca K H3YyYCHUI0 MaTeMaTUKd;, (OPMHUPOBAHUE
(GYHKIIMOHATBPHOW MaTeMaTHYeCKOW TPaMOTHOCTH: YMEHHUS pPAaclo3HaBaTb MaTeMaTHYECKHe
ACIEeKThl B PEAIbHBIX KU3HEHHBIX CUTYAIUAX W MPH MU3YYCHHUH JIPYTUX y4EOHBIX MPEAMETOB,
MIPOSIBIICHUS] 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpMYyIUPOBaTh UX Ha A3bIKE MAaTEMAaTUKH U
CO3/1aBaTh MaTeMaTHYECKHE MOJENU, MPUMEHSATh OCBOEHHBIM MaTeMaTHYeCKUH armapar Jyis
pelleHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATh U OLIEHHWBATH MOJyYCHHBIC
pe3yIbTATHI.

14  Mecto yuyeoHnoro npeamera Maremaruka B ctpykrype IIICC3:

V4eOnblii npenmer MaremaTnka sBIsSE€TCS Y4eOHBIM IpeIMETOM 00s3aTeIbHON
npeameTHoi obnactu «Marematuka u uHpopmaruka» OI'OC cpeanero odiiero oo6pa3oBaHusl.

B yueOnom mnane IITICC3 yuebnsiii npeamer OVIL.04 Martemaruka BXOAUT B COCTaB
o0mux 00meo0pa3oBaTeNbHbIX Y4YEOHBIX MPEIMETOB, (OPMHUPYEMBIX M3 00s3aTeNbHBIX
npeameTHbix obnacteir ®I'OC cpegnero obmiero oopazoBanus. [Ipu 3ToM H3ydeHHe npeaMera
IPEeJyCMOTPEHO Ha NpO(UIBHOM YpPOBHE M HANpaBIEHO HA JOCTHXKEHHE JMYHOCTHBIX H
METAaIpeIMETHBIX PE3yIbTaTOB 00yUESHHsI, BRITIOJTHEHUE TPEOOBAaHUH K TPEIMETHBIM pe3yJIbTaTaM
o0OyueHusl.



2 IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPEIMETA
MATEMATHUKA

JUYHOCTHBIE PE3YJIBTATBI

B pesynbrare m3ydeHus MaTeMaTHKH Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS Y
oOy4arorerocs 0ynyT chopMHUPOBaHBI CIETYIONINE TUIHOCTHBIE PE3yIbTaThI:

1) rpakmaHCKOrO  BOCIHUTAHHS: CPOPMHPOBAHHOCTh  TIPAKIAHCKOHW  MTO3UIMH
00ydJaromierocs Kak akTHBHOTO M OTBETCTBEHHOT'O YeHA POCCHICKOTO OOIIECTBA, TPEACTABICHUE
0 MaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS DPAIUYHBIX CTPYKTYp, SBICHHM, MPOIEAYP
Tpa)XTaHCKOro 00mecTBa (BBIOOPBI, OMPOCH W JAPYroe), yMEHHWE B3aMMOJCHCTBOBATH C
COLIMAJIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C X (DYHKIIUSIMHU U Ha3HAUCHHUEM;

2) TATPUOTHUYECKOTO BOCIUTAHHS: CHOPMHPOBAHHOCTH POCCHUHCKONW T'PaXKIaHCKOM
WJIEHTUYHOCTH, YBAKECHUSI K MPOLUIOMY M HACTOSILIEMY POCCUMCKOW MaTe€MaTUKH, LIEHHOCTHOE
OTHOIIIEHUE K JOCTHKEHUAM POCCUHUCKMX MAaTEMAaTUKOB M POCCUHUCKON MaTeMaTHYECKOM IIKOJIbI,
WCIOJIb30BaHUE ITHX JOCTH)KEHUN B APYTUX HAYKaX, TEXHOJOTHIX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'O BOCIMTAHMS: OCO3HAHUE JTyXOBHBIX IIEHHOCTEH POCCHUICKOTO
Haposa, chOPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYCCKOTO TOBEACHHS, CBSI3aHHOTO C
MPAKTUYECKUM NPUMEHEHUEM JOCTHUKEHHM HAYKHM M JESITEIbHOCTBIO YUYEHOr0, OCO3HAHUE
JIMYHOTO BKJIAJIAa B IOCTPOCHUE YCTOMYMBOTO OYTYIIIETO;

4) 3CTETHYECKOT0 BOCIUTAHMS: ICTETUYCCKOE OTHOIICHHE K MHPY, BKIIOYAs 3CTETUKY
MAaTEMaTUYECKUX  3aKOHOMEPHOCTEM, 00BEKTOB, 3aaa4, pElIeHN,  pacCyKICHUH,
BOCIIPUMMYHUBOCTb K MATEMATUYECKUM acClE€KTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) ¢usnveckoro BocnuTaHus: CPOPMUPOBAHHOCTh YMEHHS MPUMEHSATh MAaTEMATHICCKUE
3HaHHUSA B MHTEpecax 3J0pOoBOTrO M Oe3omacHOro obpasa KM3HH, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBbIO (370pOBOE MHTaHUE, COANAHCHPOBAHHBIM PEKUM 3aHATHA W OTIbIXA,
perynsipHasi (uU3WYECKass AaKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHUE TIPH 3aHSITHSIX
CITOPTUBHO-03/I0POBUTEIIBHON €S TETbHOCTHIO;

6) TpymOBOro BOCIHUTAHHS: TOTOBHOCTH K TPYAY, OCO3HAHUE IEHHOCTH TPYIOIIOOMS,
HMHTEPEC K Pa3IMYHbIM cepam npodhecCuoHATBHOU NeATeTbHOCTH, CBSI3aHHBIM C MATEMATUKON U
e€ TpUIIOKEHUSMHU, YMEHHE COBeplIaTh OCO3HAHHBIA BBIOOpP Oyaymieir mnpodeccun u
pean30BbIBaTh  COOCTBEHHbIE JKM3HEHHBIE IIJIaHbl, TOTOBHOCTh U  CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHIKEHUH BCEH JKU3HH, TOTOBHOCTh
K aKTUBHOMY YYaCTHIO B PEIIECHUU MTPAKTUYECKUX 3324 MAaTEMATUYECKOW HAIIPaBJIECHHOCTH;

7) DKOJOTHYECKOTO BOCIHUTAHHSA: CHOPMHUPOBAHHOCTH HKOJOTHUYECKON KYIBTYPHI,
MOHUMAaHUE BIIUSHUSA COLMAIBHO-3KOHOMUYECKUX IMPOLECCOB HA COCTOSHHE TMPUPOTHON U
COIMAIBHON CPEeJIbl, OCO3HAHHE TII00aJTbHOTO XapaKTepa AKOJOTHYECKUX TPOOIeM, OpUEHTAIUS
Ha IPUMEHEHNE MaTEeMaTHYECKUX 3HAHUN IS PEIICHHS 3a7a4 B 00JIaCTH OKPYIKAIOIIEH CPEJIbl,
IJITAHUPOBAHUE MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IIOCJIEACTBUN JIJIs1 OKPYKAIOILEH CPEIbL;

8) LICHHOCTH HAay4YHOTO MO3HAHUSA: c(hOpMHUPOBAHHOCTh MHPOBO33pEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M OOIIECTBEHHON MPaKTHKH,
MOHMMAaHUE MaTeMaTUYeCKOW HayKH Kak cdepbl YeIOBEYECKOW AeSITeTbHOCTH, JTamoB e€
pa3sBUTHS M 3HAYMMOCTHU JUIA PA3BUTHSA LMBUJIM3ALUM, OBJIAJACHUE SA3BIKOM MAaTEMATHKU U
MaTeMaTUYECKON KyJIbTYypOll Kak CpEICTBOM TMO3HAHHS MHPA, TOTOBHOCTHh OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IETEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynpTaTe OCBOEGHMs MporpamMmbl IO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBaHusi y oOyuvaromerocs OyayT chOpMUPOBAHBI METANpPEAMETHbIE PE3yIbTaThl,
XapaKTepU3ylolluecs  OBJaJIEHUEM  YHHUBEpPCAJIbHBIMU  IO3HABaTENbHBIMH  JIEHCTBUSIMH,
YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU M YHHUBEPCAIbHBIMU PETYISITUBHBIMU
neiicrBusimu. [lo3HaBaTenbHbIE yHUBEPCAIbHBIE YdeOHbIe TEHCTBUS.

Ogy1ajeHne yHUBepPCAJIbHBIMHU MT03HABATEIbHBIMH 1CHCTBUAMM:

ba3oBble 10rM4ecKkue NeUCTBUA: BBIABIIATE U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, IIOHATHH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBAThH
OIpeJIeJIEHUs] TIOHATHH, yCTaHaBJIMBaTh CYIIECTBEHHBIM NPU3HAK KJACCU(MKALMU, OCHOBAHUS
111 00001IEHNs ¥ CPABHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3a; BOCIIPUHUMATh, (POPMYIUPOBATH
1 TpeoOpa3oBBIBaTh CYKICHHS: YTBEPAMTEIbHbIE W OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC H
o01ue, YCIOBHBIC; BBISIBIATH MATEMAaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IIPOTHBOPEUUS
B (hakTax, NaHHBIX, HAOMIOACHUSIX W YTBEP)KICHUSX, IpeliaraTb KPUTEPUHU JJIsl BBISABIICHUS
3aKOHOMEPHOCTEN W NPOTUBOPEUMii; JeNaTh BBIBOJbBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH,
JNENYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOYEHHH, YMO3AKJIIOUEHUH IO aHaJOIMH; MPOBOJIUTH
CaMOCTOSITENIbHO JI0KA3aTeJIbCTBA MAaTEMaTHUYECKUX YTBEP)KIACHUN (IIpsMble U OT MPOTHBHOIO),
BBICTPaMBaTh AapryMEHTAlMIO, MPUBOJUTH IpPUMEPHl M KOHTPIPHUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYX/IE€HUS U BBIBOJIbI, BBIOMpATh CIIOCOO pelieHust yueOHOM 3a1auu (CpaBHUBATh
HECKOJIbKO BapUaHTOB peEILIEHUs, BbIOMpaTh HauboJiee MOAXOMAUIMNA ¢ YIETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KpUTepueB). bazoBele nccienoBaTebCKUE AEMCTBUS: UCIIOJIb30BaTh BOIPOCH! KaK
WCCIICIOBATENIbCKUI  MHCTPYMEHT TIO3HaHUs, (OpPMyIUpOBaTh BOIMPOCH, (PUKCHPYIOIINE
MIPOTUBOpEYNE, MpoOJeMy, YCTaHaBIMBATh HCKOMOE U JaHHOE, (OpMHpOBaTH TUIOTE3Y,
apryMEHTHUPOBATh CBOIO TO3WLIMI0, MHEHHUE; MPOBOAUTH CaMOCTOSITENBHO CIUIAHWPOBAHHBIN
HKCHEPUMEHT, HCCIEIOBAaHHUE I10 YCTAHOBIIEHHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa,
SIBJICHUSI, TIPOLIeCCa, BBIABICHHUIO 3aBUCUMOCTEH MEXJy OOBEKTaMH, SIBICHUSMHM, MPOLIECCAMU;
CaMOCTOSITENIbHO (OpMYIHpPOBaTh OOOOIIEHUS M BBIBOABI 110 pe3yiabTaTaM HPOBEIEHHOTO
HaOJI0ICHNUS, UCCIIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTD MOIYYEHHBIX PE3Y/IbTaTOB, BHIBOJIOB U
000011IeHNI; TPOrHO3UPOBATh  BO3MOXKHOE pa3BUTHE TIIpoliecca, a TakXKe BbIIIBUraTh
MIPENIOJIOKEHUST O €ro pa3BUTHMM B HOBBIX ycloBHsX. Pabora ¢ umHpoOpmamueil: BBIABIATH
nepuuTH UHGOPMAIUK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC U /ISl PELLIEHUS 3aauu;
BbIOMpATh MH(POPMALIMIO U3 UCTOUHUKOB PA3JINYHBIX TUIIOB, AaHAIU3UPOBATh, CUCTEMATU3UPOBAThH
Y MHTEPIPETHPOBATh HH(POPMALIMIO PA3THUHBIX BUI0B U (POPM IPEACTABICHUS; CTPYKTYPHPOBAThH
uHpOpMalMIO, TPEACTABIATh €€ B pas3iMyHbBIX (OpMax, WILIIOCTPUPOBATh TI'padUUeCcKu;
OLIEHUBATh HAAEKHOCTh HMH(OPMAIMU IO CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIM KPHUTEPHSM,
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIHHO.

OBilaleHHe YHHMBEPCAJBHBIMH KOMMYHHMKATHBHBIMH YYeOHbIMH /1eHCTBUSIMU:
BOCIPUHUMATH U (POPMYITUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBHSIMH U IEISIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, /1aBaTh
MOSICHEHUSI TI0O XOJY pEIICHHS 3a/ladyd, KOMMEHTHPOBATh IOJYYEHHBIM pE3yJabTaT; B XOJIe
oOCYXXJIeHUsI 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKTAaeMOW TeMbl, MPOOJEMBbI, penraeMoit
3a/1auy, BBICKA3bIBaTh WJIEH, HAIIEJICHHBIC HA MOUCK PEIICHUSI, COTTOCTABISATh CBOU CYXKICHHS C
CYXACHUSIMH IPYTHX YYaCTHMKOB JUANOra, OOHapyXHUBaTh pa3jvyue M CXOJCTBO MO3ULUH, B
KOppeKTHON ¢opme (GopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS; MPEACTABIATH
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pe3yibTaThl PELICHMS 3aJa4d, DKCIEPUMEHTAa, HCCIIEIOBAaHHUs, IIPOEKTA, CAMOCTOSTEIbHO
BbIOMpPATh (pOpMaT BEICTYIJICHUS C YUETOM 3aJ1au MPE3eHTAlMN 1 OCOOCHHOCTEH ayIuTOPHH.

OBiajjeHne yHUBEPCAJbHBIMU PeryJIATHBHBIMH Y4eOHBIMH /I CTBUSIMM:
Camoopranm3anusi: COCTaBIISATh IUIaH, allTOPUTM pELICHUS 3a/JayH, BbHIOMpaATh
croco0 pemeHuss ¢ Yy4E€TOM HMMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN MHTEJUIEKT: BJIAJETh HaBBIKAMH IIO3HABATECIBHON
pediiekcun Kak OCO3HAHUS COBEPLIAEMbIX JEWCTBUI M MBICIMTENBHBIX IIPOLIECCOB, HX
pe3yabTaTOB, BIAJETh CIIOCOOAMHM CaMONPOBEPKU, CAMOKOHTPOJS IIpolecca U pe3yibTara
pelIeHnsT MaTEeMAaTHYECKON 3alauy; NPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTH IIPH
pelIeHnH 3aJlaud, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB,
JAHHBIX, HAWJCHHBIX OMIMOOK, BBISABICHHBIX TPYIHOCTEH; OIEHHBATH COOTBETCTBHE PE3yJIbTaTa
eI W YCIOBUAM, OOBSICHATH TNPUYMUHBI JOCTHUKEHHUS WM HEJOCTUKEHHSI pPE3yJIbTaTOB
NeSTeIbHOCTH, HaXOAUTh OIINUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITeJILHOCTD: TIOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOU U
UHIUBUAYAJIbHONH pPabOThl IpU pelIeHWH Y4eOHBIX 3ajady, HNPUHMMATh LEJIb COBMECTHOM
NeSTENIbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThl, paclpeneisTh BUIbl padorT,
JIOTOBAPUBATHCS, OOCYXKIATh MPOLIECC U Pe3yibTaT padOThl, 0000IIaTh MHEHUS HECKOJIbKHX
JIOJIeH; y4acTBOBATh B IPYNIOBBIX (opMax paboThl (0OCYKIAeHHS, 0OMEH MHEHUN, «MO3TOBbBIE
LITYPMBI» ¥ HHBIE), BBIIIOIHSITH CBOIO 4aCTh pabOThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHaMHd KOMaH/Ibl, OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPHUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIbTATbBI

Umucina u BEIYUCIEHUS: ONIEPUPOBATh MOHATUAMU: HATYpaIbHOE, LIEI0E YHUCIIO, UCIIOIb30BaTh
MIPU3HAKU JEIUMOCTH LEIBbIX YUCEN, PA3JIOKEHUE YHCIIA HA MTPOCTHIE MHOXKHUTENH IS PELICHUS
3a/1a4; ONEPHUPOBATh IOHATUEM: CTENEHb C pPalUMOHAIBHBIM II0KA3aTEJIEM; OIEpUPOBaTh
MOHATUSAMU: JIorapu(M YUCIIa, IECATUYHBIE U HATYpaJbHbIC JJOTapU(MBI.

VYpaBHeHMsI M HEpaBEHCTBA: IPUMEHATh CBOICTBa CTENEHU JUIsl NpeoOpazoBaHUs
BBIPA)KCHM, OINEpUPOBATh MNOHATUSMH: I0KA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO, pEIIATh
OCHOBHBIE THIIbl TIOKa3aTEJIbHBIX YPaBHEHWH W HEPABEHCTB; BBINOJHATH MPeoOpa3oBaHUS
BBIpQ)XEHUH, CO/IeprKaIlIUX JIorapu(MBbl, OTIEPUPOBATH MOHATHUAMHU: JIOTapU(PMUIECKOE YpaBHEHHUE
U HEPaBEHCTBO; HAXOIWUThb PEIICHUS MPOCTEUINIUX TPUTOHOMETPUYECKUX HEPABEHCTB;
OIIEpPUPOBATH MOHATUAMU: CUCTEMA JIMHENHBIX YPAaBHEHUU U €€ peLIeHUE, UCIIOJIb30BaTh CUCTEMY
JIMHEWHBIX YPABHEHUW JUIsI PELIEHUs IMPAaKTUYECKHMX 3a/1ad; HAaXOJIWUTh PEIICHMS MNPOCTEUIINX
CUCTEM M COBOKYITHOCTEH DPAIlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB; MOJEINPOBATh PEAIbHBIE
CUTYalluu Ha sI3bIKe aJreOphl, COCTABIATH BbIPAXKEHUS, YPABHEHMsI, HEPABEHCTBA M CUCTEMBI I10
YCIIOBUIO 3a/1a4M, UCCIIEIOBATh IIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAHUEM arapaTa anreOphl.

OyHKIMM U TpaUKU: ONEpUpPOBaTh MOHIATUIMU: NEepUOANYEcKas (YHKIUS, TPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOUKH SKCTpeMyMa (yHKIMH, HauOoJblllee U HAUMEHbIIEe 3HAUEHUS
(YHKIHMU Ha IPOMEXYTKE, HCIIOJIb30BaTh UX JUIS MCCeloBaHus (PYHKIUH, 33JaHHON rpadukom;
OIIEPUPOBATH MOHATHAMHU: TPAPHUKH MOKA3ATEILHON, TIOTapu(HPMUIECKON U TPUTOHOMETPUIECKUX
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¢byHKIMH, n300paXkaTh X Ha KOOPAMHATHOM IUIOCKOCTH U UCTIOJIBb30BATH JUIsl pEILICHHs ypPaBHEHU
U HEPaBEHCTB; M300pa)xkaTh HA KOOPAMHATHOM IUIOCKOCTH TIpadUKd JIMHEHHBIX YpaBHEHHH U
MCTOJI30BATh UX JUIS PEIICHUS CHCTEMbI TMHEHHBIX YPAaBHEHUH; UCTIONIB30BaTh TpapuKu GyHKIUH
U1 MCCIIeI0BaHUs IIPOLIECCOB U 3aBUCUMOCTEN U3 APYruX y4eOHBIX AUCLUILIMH.

Hauvana MaTemMaTu4eckoro aHajm3a: ONEpUPOBATh MOHATUAMHU: HETpepbiBHASA (DYHKITHS,
MPOU3BOIHAS (PYHKIIMH, UCIIOIB30BATh TEOMETPHUECKUI U (PU3MUYECKHUI CMBICI TPOU3BOAHOM JUIs
peleHusl 3a1a4; HaXoIUTb MPOU3BOJHBIC AIEMEHTAPHBIX (DYHKIMM, BBIYUCIATH MPOU3BOAHBIC
CYMMBI, NPOU3BEJCHMS, YAaCTHOTO (DYHKIIM; HCIIOJIB30BaTh IMPOM3BOJIHYIO JJISI HUCCIIEAOBAaHUS
(GYHKLIMN HA MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHSTh Pe3yIbTaThl UCCIIEIOBAHNUS K IOCTPOCHUIO
rpaMKOB; MCII0JIb30BaTh IPOU3BOAHYIO JIs1 HAXOKJICHHS HAaWIyUIIero PeleHHsl B IPUKIAJHbIX,
B TOM YHCJIE€ COIUAIbLHO-I)KOHOMHUYECKHUX, 33/a4ax; ONEpUpOBaTh MOHIATUAMU: IIEPBOOOpa3Has U
UHTETpaj, T[OHWMATh TEOMETPUYECKUH H (U3UYECKH CMBICI HWHTErpaja; HaXOAWUTh
MepBOOOpPA3HbIE DJIEMEHTAPHBIX (DYHKIMHA, BBYUCIATH HHTErpan mo ¢opmyne HproTona—
JleliOHuIa; pemaTh NPUKIAAHBIE 3aJa4d, B TOM YHCJIE COLHAIBbHO-d)KOHOMHYECKOTO W
(bU3MYEeCKOro Xxapakrepa, CpeicCTBaMi MaTeMaTUYeCKOIro aHajIu3a.

OnepupoBaTh MOHATUAMU: LWIMHIPUYECKAs TIOBEPXHOCTb, 00pa3yrolye HINHIPUIECKON
MIOBEPXHOCTHU, IMJIMHIAP, KOHUYECKas IOBEPXHOCTb, OOpa3yloIMe KOHUYECKOW IMOBEPXHOCTH,
KOHYC, c(heprueckasi OBEPXHOCTh; PAaCHO3HaBaTh Tejla BpalleHus (UMIMHIpP, KOHYC, chepa u
map); OOBICHATH CIIOCOOBI TONYYEHHUS TeN BpalleHHs; KiIacCU(UIUPOBATh B3aWMHOE
pacrionioskeHre cepbl U IIOCKOCTH; ONEPUPOBATh MOHATHAMU: IIAPOBOW CETMEHT, OCHOBAaHHE
CETMEHTA, BBICOTA CETMEHTA, IIAPOBOMU CJIOM, OCHOBAHUE IIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CJOA,
LIapOBOM CEKTOP; BBIYUCIIATH O0BEMBI U IUIOIAIN TOBEPXHOCTEHN TEJ BpallleHUs, TEOMETPUUECKUX
TeJ ¢ MpUMEHeHUeM (opMyJ; ONepUpOBaTh MOHATUSMU: MHOTOTPaHHUK, BIMCAHHBINA B chepy U
OIMCaHHBIN 0K0JI0 chepbl, cepa, BIUCAHHAS B MHOTOI'PAaHHHMK WJIM TEJIO BpAIllEHUs; BHIYUCIATD
COOTHOILEHUS] MEXIY IUIOMAIsIMHU TOBEPXHOCTEH M 00bEMaMM MOAOOHBIX TeJN; M300pakaTh
u3ydaemble GUTyphl OT PYKU U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB; BBIIIOJIHATD
(BBIHOCHBIE) IJIOCKHE YEPTEXH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIyp: BUJA CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUEHHUs TeNl BpallleHUs; U3BJIEKAThb, MHTEPIPETHPOBATh U IMPEOOpPa3OBHIBATH
MH(OPMALIHIO O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAaxX; ONEpPUPOBATh IOHATHEM BEKTOP B IIPOCTPAHCTBE; BBIIOJHATH JEHCTBHS CIOKEHHUS
BEKTOPOB, BBIYMTAHMSI BEKTOPOB M YMHOXXEHHS BEKTOpa Ha YHCIO, OOBACHATH, KaKUMU
CBOWCTBaAMM OHM 00JIa[a0T; MPUMEHATh MPABWIIO MapajuleeNuIeaa; ONepupoBaTh MOHATHIMHU:
JE€KapTOBbl KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPDAMHATBI BEKTOPa, YroJll MEXKIY BEKTOPAMM, CKAIAPHOE IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPBI; HAXOAUTh CYMMY BEKTOPOB U IIPOU3BEAECHUE BEKTOPA
Ha 4YHCIIO, YTOJ MEX]IYy BEKTOpaMH, CKaJSIPHOE IMPOWU3BEIAECHUE, PACKIIAbIBaTh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM; 331aBATh INIOCKOCTh YPABHEHUEM B ICKAPTOBOU CUCTEME KOOPIMHAT;
MIPUMEHSTh TeoMeTprudeckre (akThl AJIs PeIIeHUs] CTEPEOMETPUUYECKUX 3a/1ay, MPeIoIararoninx
HECKOJIbKO MIaroB pelIeHHs, €ClU YCIOBUS NpPUMEHEHHUs 3aJaHbl B SBHOM Qopme; pemiarh
MIPOCTEUIIINE TE€OMETPUUECKHE 3a1a4H Ha IPUMEHEHUE BEKTOPHOKOOPAMHATHOIO METO/A; PEIlaTh
3a/laud Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLICHUHM M HAXO0XKICHHE TIE€OMETPUUYECKUX
BEIMYMH MO oO0pa3liaM WM aIroOpUTMaM, HPUMEHSS HW3BECTHBIE METOAbl NpPU pEIeHUH
CTaHJApPTHBIX MAaTEMaTUYECKUX 3a1a4; IPUBOJAUTH MPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE U )KU3HU, PACIIO3HABATh MPOSIBJICHUE 3aKOHOB I'€OMETPHUHM B HCKYCCTBE; NPUMEHATH
IIOJIyYCHHBIE 3HAHUS Ha INPAKTUKE:
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AQHAJIM3UPOBATh PEAJIbHbIC CUTyallUd W IPUMEHATb HU3Y4YEHHBIE IOHATHS B IPOLIECCE IOUCKA
peleHHst MaTeMaTHYeCKU C(OPMYITHMPOBAHHON MPOOIEMBI, MOJIETIUPOBATH PeabHbIC CUTYAIlMH Ha
S3bIKE T€OMETPHUH, MCCIENOBATh IOCTPOCHHBIE MOJEIU C HCIIOIb30BAHMEM TI'E€OMETPUUYECKUX
IIOHATUH U TEOPEM, anmnapara anreOpsl, peraTh MPaKTUYECKHUE 3a/1a41, CBA3aHHBIE C HAX0XKJICHUEM
F€OMETPUYECKHUX BEIUYHH.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA MATEMATHUKA

3.1 O0bem yueOHOro mpeamera MaTteMaTHuKa U BU/bI Y4eOHOH padoThI

Bup yueOHoii padoTnl O0bem
4acoB
O0beM paboThl 00y4aIOIIMXCS B AaKAJeMHYECKHX Yacax (Bcero) 194
O6beM paboThl 00yYarHIMXCS BO B3aMMOJAEHCTBHH ¢ NpemnogaBaTeieM 194
(Bcero)
B TOM YHCJIE:
JIEKIIAU 78
IIPaKTUYECKUE 3aHATHUS 116

nabopaTopHOE 3aHATHE

CamocrosiTeabHas paﬁoTa oﬁyqaloluerocsl (Bcero) ¢ 000CHOBaHHEM pacuera
BPEMECHH, 3aTPAYNBACMOI'0 HA €€ BBINOJHCHUE

B TOM 4YHCJIC:

U3y4yeHHe Y4eOHOIro/TeOpeTHYecKoro Marepuaiga (M0 KOHCHEKTaM JIEKLHUH),
M3y4EHUE OCHOBHOM M JIONIOJHUTEIBHOM JINTEPATyPhI

IIOAr0TOBKA K ITPAKTUYCCKUM H HaﬁopaTOpHHM 3aHATHUAM

BBIITOJIHCHHUC MHAUBUAYAJIbBHOT'O WJIH I'PYIIIIOBOTO 3a1aHUA

MOJITOTOBKA K MMPOMEKYTOYHOM aTTeCTaIliU, KOTOpast TPOBOAUTCS B hopme mud.
3a4era

NuaauBuayanbHbIA MPOEKT

Koncyabranuu

IIpomeskyTouHas arrecranus B (popme

1 cemecTp — apyrue GopMbl KOHTPOJIS

2 CEMECTP — 3a4€T C OLICHKOM
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3.2  TemaTrnueckuii NJIaH U coAepKaHUe Y4eOHOT0 MpeIMeTa MATEeMaTHKA

TemaTnueckue 0J10KH, TEMbI OcHoBHOe co/iep:kaHue O0Bem yacoB OCHOBHBIE BUILI AEHTENLHOCTH
o0y4alonierocst
1 2 3 i
Pa3znen 1. PazBuTHE NOHATHSI 0 YK CJIe, MHOKECTBA. 16
Tema 1.1. MHOXeECTBO, ConeprkaHue JeKIUu Hcnouab3oBaTh TEOPETHUKO-
oreparyu HaJl MHOKECTBAMHU. 1. MHOKeCTBO, OTlepaliiy HaJl MHOKecTBamu J{uarpammebr Ditiepa—BeHHa. 2 MHO)KECTBEHHBIN amnmapar s OIMHCaHUs
XO/la PEILICHUs] MaTeMaTHYeCKUX 3a/ad, a
TAK)Ke PeaNbHBIX TMPOIECCOB W SIBICHUM,
MpY PEelICHUH 3a7a4 U3 IPYTUX y4eOHbBIX
Tema 1.2. CopepxaHue JEeKIUU TIPEIMETOB.
JleficTBUTENBHBIE U 1 erictButenbubie uncia. OOBIKHOBEHHBIE U IECATHYHbIE IPOOH, TIPOIIEHTHI, 2 Onepuposath _HMOHATHAMM:
MPPaLMOHAJILHbIE YUCIIa OecKkOHeUHbIe Ieproguueckue apoou. ToxKIECTBA ¥ TOXKIECTBEHHbIE PallHOHAIBHOC ~ HUCIIO,  ACHMCTBUTCIBLHOC
npeoOpa3zoBanus. YpaBHEHUE, KOPEHb ypaBHeHus. HepaBeHCTBO, peleHre 9HCII0, OOBIKHOBCHHAs APOOE, NCCATHUHAS
HepaBeHCTBA. MeTo/1 HHTEPBAJIOB. JPOOE, POLIEHTE.
TIpaKTHIECKIE 3AHATHA BbINOJHATH apH(bMemqecFHe OTeparyy ¢
1. JletfictBus ¢ npoOsamu. [Ipumenenne 1poOeii 1 MPOIICHTOB IS PEIICHUS 2 | PALMOHATLHBIMKI -~ M~ JCHCTBHTC/ILHRIMH
MPUKJIAJHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciied 3HaHUN U peaIbHOW KU3HMU. HHUCIAMH;  IPUOIMKEHHbIE  BBIMHCICHHS,
[pubnmKkEHHBIC BEIYMCICHUS, IPABHUIa OKPYTIICHUS, IPUKUIKA U OLCHKA HUCHOMB3Y3 HpaBIIIA OKPYTJICHHA.
DE3y/IhTATA BEIYHCICHHI. JlenaTh MPHKHAKY M OHEHKY pesysbrara
2.Pelienye uemblX U ApoOHO-PALMOHANLHBIX yPABHEHHUI M HEPABEHCTB 2 | BbIMHCICHAH.
OnepupoBaTh NOHATHSIMH: TOXJECTBO,
Tema 1.3. Apudmernieckuii | COAEpIKaHHE JEKLHU YPABHCHHE,  HEPABCHCTBO, HEJoc M
5 . = = paunoHallbHOE YpaBHEHHE, HEPaBEHCTBO.
KOpEHb N—0# CTeIeH . 1. Apudmernueckuii KOpeHb HATYpaIbHOH creneHn. CBOHCTBA U Tpa)UK KOPHS n- 2 BBITOHSITS MPeOGPA3OBAHMS LETBIX H
HppaunoHanbHble ypaBHEHUA U | O CTeleHH. METO/IbI PelleHrs HPPAI[MOHAIBHBEIX YPABHEHHI M HEPABEHCTB. DAIHOHATHHBIX BHIPAKCHHIH.
HepaBeHeTBa Pemiath  OCHOBHbIE  THIBI  IIEJIBIX
[lpakTitecKkue 3aHsTHs UpPPalMOHATBHBIX ypaBHeHHit u
1. [leiicTBus ¢ apu)METHUECKUMH KOPHSIMH N—O0¥ CTENeHH. 2 | HEpaBeHCTB.
2.Pemienne uppallMOHAJIBHBIX YPAaBHEHUN U HEPaBEHCTB. Pelenue 2 | IIpuMeHATH palMOHAbHBIE YPABHCHUS W
UPPAIOHATIBHBIX YPABHEHUH U HEPABEHCTB PA3THMYHBIMUA METOIAMH. HEepaBeHCTBA JUTSI petieHus
MaTeMaTH4YeCKUX 3afad ¥ 3aJa4 U3
pa3Iu4HBIX oOJacTell HaykKd W peanbHOU
WKHU3HH.
DopMyIHpOBATH, 3aMUChIBATH B
CHMBOJIHYECKOI dhopme "
WJIIOCTPUPOBATh NMPUMEpPaMH CBOMCTBa
KOPHSI N-0ii CTEMEHH.
BoinosHsitn npeoGpa3zoBaHust
HUPPALUOHATIBHBIX BHIPAKCHUIA.
Pemars OCHOBHbIE THIIBI
HPPAIMOHATBHBIX ypaBHEHU "
HEPaBEeHCTB.
[puMeHsiTh JJIs pelIeHusi Pa3JIHuYHBIX
3a1a4  MppalOHAJbHbIE YPaBHEHUS U
HEpaBEHCTBA.
Ctpoutb, 4yuTaTh TpaduK KOPHSI n-oi
CTEIEHH.
Hcnonb3oBaTh HuppoBbIe pecypehl Uis
mocTpoeHust  TpahukoB  QyHKOIMHA |
WU3YUYCHUS UX CBOHCTB
KonrpoabHas padora Nel 2
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Paznen 2. ®ynkuuu n rpadukn. Crenens ¢ neabiM nokasareneM. CTeneHb ¢ paliOHATBHBIM IOKa3aTeJIeM. 6
Tema 2.1. ®ynkuus, cnocoosl | ColepikaHue IeKUUK OnepupoBath NOHATUAMM:  (QYHKIHA,
3aganud QyHkiuu. Crenens ¢ | 1. @yHkws, ciocoOsl 3ananus GyHKimu. I paduk GyHxuun. Bzaumuo obparHsie CIOCOOBl  3aJaHusl (YHKIMH, B3aHUMHO
ueneiM nokasareneM. Crenedb | dynkuuu. OGIaCTh ONpeNeIeHHs © MHOXKECTBO 3HaueHu# Qynkimu. Hymnu oOpaTHbIE (DYHKINH, 00JIaCTh ONPEACICHUS
C palOHAaJIbHBIM MOKa3aTeneM. | GyHkiuu. [IpoMexyTkn 3HAKONOCTOSIHCTBA. UETHBIC U HEeuETHBIC PYHKIIUU. Y MHOXECTBO 3Ha4eHUH (yHKIUH, TpaduK
Crenennas (yHKLUS C HATYpaJIbHBIM, LIEJIBIM U PallMOHATILHBIM TTOKa3aTeneM. E€ ¢yHKIMKM;  9ETHOCT M HEYETHOCTH
CBOMCTBa U rpaduk ¢yHKIMM, HYyTM (QYHKOUH, TPOMEXYTKH
IIpakTHyeckue 3aHsTHs 3HAKOTIOCTOSTHCTBA.
1. HaxoxeHue 3HaYCHNH BRIPAYKCHHUH C PallMOHATIBHBIM ITOKa3aTeIeM CTETICHH. 2 | BeinmousTh npeodpasoBaHus CTCIICHEH C
I'padux Gpyukiun. Bzaumuo odpatabie GyHkiun. O6IacTh ONPENSICHUS U LEJIbIM TOKa3aTeseM. Hcnons3oBaTh
MHOeCTBO 3HaueHuH ¢pyHkunu. Hym pynkunu. [IpoMeKyTkr 3HAKOMIOCTOSTHCTBA. CTaHIAPTHYIO opmy 3anucu
2. Yérnpie u HeuéTHbIe (yHKIMU. CTaHnapTHas GopmMa 3amucu IeHCTBUTEILHOTO 2 | ACHUCTBHUTCIBLHOTO YHCIIA.
gmcia. Vcrnonp30BaHne MOAXOIAMIEH (GOPMEI 3aIUCH IEHCTBUTEIEHBIX YUCET IS DopmyMpoBaTH H HITI0CTPpHPOBATh
pelIeHUs TPaKTUUECKHX 33724 U MPEJICTABICHUS JaHHbIX. rpaduIecKu CBOMCTBA CTCIICHHON
GbyHKIHH. Beipaxkarhb hopmynamu
3aBUCHMOCTH MEX/y BEININHAMHU.
Hcnonb3oBaTh HuppoBbie pecypebl JUis
NOCTpOeHHsT  rpadUKoB  (QYHKUIMH U
W3y4YCHUS HX CBOMCTB
Pa3gex 3. Iloka3arenbHasi pyHKIUA 12
Tema 3.1. [lokazarenbHas ConeprkaHue JEKLIMH DopMyJIHPOBATh, 3alUCBIBATH B
¢yHKIMA, €€ cBOicTBa 1.TToka3arenbHast pyHKIMsI, €€ CBONWCTBA U rpaduK CHMBOJIHYECKOI dopme "
rpadux IIpakTHUecKue 3aHATHS WIIOCTPUPOBATh TpUMEpaMH CBOICTBa
1. ITocTpoeHue rpauKOB TOKA3aTEIBEHBIX (DYHKITHIH. 2 | cremeHu.
IIpuMeHSTE CBOMCTBA CTEHNEHU Ui
Tema 3.2. [Toka3aTensHbIe Cozepxanue JeKuuu npeobpasoBanHs BBIDAKCHHH.
YPaBHEHHs! 1 HEPABECHCTBA. 1. lMokasatesnbHble ypaBHeHust. OCHOBHbIE PUEMbI X petuenus. [lokasaTesnbHble @opmy.IHpPOBaTL H WILIIOCTPHPOBATh
nepasencTBa. OCHOBHBIE PUEMBI UX PEIICHHUSL. rpapuuecKn  CBOWCTBA  TOKA3aTENbHOH
TIpaKTHUECKHE 3aHATHS dyHKIIH.
1. Pellie N 0Ka3aTeNbHBIX YDABHCHHIL, 77| Pemarh OCHOBHBIC THITBI MOKA3aTETbHBIX
2.Pemenne noka3aTelbHBIX HEPABEHCTB 2 I}:IpaBHeHHH 11 HCPABCHCTB.
CIO0JIL30BaTh IH(POBBIE pecypehl Uit
mocTpoeHuss  rpadukoB  QYHKIUH |
W3Yy4YE€HHUs UX CBOMCTB
Kontpoabnas padora Ne 2 2
Paznen 4. Jlorapudpmuyeckas GpyHKums 18
Tema 4.1. Jlorapudm uucna. ConepxaHue JIEKIMN ®opmMyIHPOBATh, 3aMHCHIBATH B
JlecsiTuuHBIE U HATypaJlbHbIE 1. Jlorapudm uncna. lecstuanasie U HaTypanbHbIe TorapudMmsl. Jlorapudmugeckas CUMBOJIMYECKOM dopme "
norapu¢msl. [IpeoOpazoBanue | yHkiws, e€ cBoicTBa U rpaduK WLTIOCTPUPOBATH NMPUMEpPAMM CBOWCTBA
BBIPXKCHUI, COIEPKALINX IIpakTryeckue 3aHATHS norapudma.
JOrapuMeL. 1. Pemenue 3aiaHuii Ha IPHMEHEHHE ONPEAENICHNS JOrapu(mMa, OCHOBHOTO 2 | Bemosmsare npeodpasoBanus
JIOTapU(PMHYECKOTO TOXKIECTBA U CBOHCTB JIOTapuU(MOB. BBIP@KCHHIA, COCPIKAIIUX JIOrapU(pMBIL.
2. [IpeoOpa3oBaHue BRIPAKCHHIA, COICPIKAIIUX JIOTAPHUPMEL. 2 q)OPMyH“pOBaTI{' H WLTIOCTPpUPOBATh
Tema 4.2 Jlorapudmudeckue CogeprkaHue JICKLIHH gpaqm'iecml CBOFICTBA JIorapH(pMuHecKoit
) YHKIHH.
YPaBHCHMA M HEPABCHCTBA 1. Jlorapupmudeckue ypaBHeHHs. OCHOBHbIE TIPHEMBI HX PEILICHUS. Pemars OCHOBHBIC —
5 0 norapupMHIECKUX YpaBHEHUH n
. JJorapupmuueckne HepaBeHCTBa. OCHOBHBIC IPHEMBI X PEIICHUS HEPABEHCTE.
Hcnonb3oBaTh Hu(ppPOBbIe pecypchl I
[lpaxTirieckue 3aHATHA nocTpoeHuss  rpadukoB  QYHKUMH H©
1. Iloctpoenue rpaduxos gorapupMudeckux QyHKITHH. 2 | m3y4eHust ux CBOMCTB.
2.Pemenue norapuMuuecKux ypaBHEHUH U HEPABEHCTB. 2 | 3HaKOMHUTbCSI € MCTOpHeill  pPa3BUTHUA




3. Pemierne morapu(MHUUECKHUX HEPABEHCTB. 2 | matemaruku
KonTpoasHasi pagora Ne 3 2
Pazgen 5. @opmyasl TpuroHoMerpuu. Tpuronomerpuyeckue ypaBHeHHsI U HepaBeHCTBA. TpUroHoMeTpuieckne 24
(yHkuuu U MX rpaguKu.
Tema 5.1. Cunyc, KOCHUHYC U ConeprkaHue JICKIUN OnepupoBarhb NOHATUAMM: CUHYC,
TaHIEHC YUCIIOBOro apryMmenTa. | 1. TpuroHomerpudeckas OKpYKHOCTb, OIpeIeTICHAE TPUTOHOMETPHIESCKHX () yHKITHN KOCHHYC M TaHT€HC IMPOU3BOJIBHOTO YTIa,
ApKCHUHYC, apKKOCUHYC U YHCIOBOrO apryMeHTa, UX CBOWCTBA neproandecKast QyHKIUSL.
apKTaHT€HC YUCIIOBOTO Hcnoab3oBarh 3anuch MPOU3BOILHOIO
apryMeHTa. yria yepes oOparHble
Tema 5.2. OcHOBHBIE ConeprkaHue JEeKIHN TPUTOHOMETpUIECKHE (PYHKIINH.
TPUTOHOMETPHIECKHE 1. 3aBHCHMOCTB MEXAY CHHYCOM, KOCHHYCOM M TaHI€HCOM OJHOTO U TOTO K€ yIJia. BrmonusTe npeodpasoBaHus
(hopMyIBL OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKAeCTBA. OCHOBHBIE TPUTOHOMETPUUECKHE TPUTOHOMETPUYECKUX BBIPAKEHHH.
(I)opMynH. (DopMyJ'[H NIPUBEICHHUSL. CTpOl/lTb, AHAJIU3UPOBATh, CPAaBHUBATH
HpaKTI/I‘IeCKI/Ie 3aHATUS Fpa(i)I/IKI/I TPUTOHOMETPUUICCKUX (I)yHKIlHIZ.
1. IIpeoOpa3oBaHme TPUTOHOMETPHUYECKUX BBIPAKCHHH. 2 | PopmyaupoBarh M H/TIIOCTPUPOBATH
Tema5.3.Tpuronomerpuueckue | ConepkaHue JEKIMA rpaguueckn _ cBouCTBa
YpaBHEHUs 1. Ilpocreiimue TpUroHOMETPUIECKHUE YPABHEHHUS. TPUTOHOMETPHICCKHX (yHKIIHIA.
2. TpuroHoMeTpuyueCKHe YpaBHEHHs, CBOJSIIHECS K KBaapaTHbIM. OTHOPOAHBIE Mcnonn3oBaTh rpaQUKE UM pelIeHHs
TPUTOHOMETPUYECKHE YpaBHEHUsI 11 u 21 cTeneHu TPUTOHOMETPIICCKIX HCPABCHCTB.
3. TpuroHOoMeTpHIECKHEe YpaBHEHUsI, peIIacMble Pa3IOKEHUEM HA MHOXKUTEITH. Pemar, OCHOBHBIC THIRL
p Tp yp > P p
TPUTOHOMETPUIECKUX YpaBHEHUI],
[IpaxTuieckue sanaTus npocTeiiime TPUTOHOMETPHYECKUEC
1. Pemienyie npoCTENIUX TPUTOHOMETPUYECKUX YPABHEHUM. _ 2 | HepaBeHCTBa.
2.IIpuMeHeHNEe OCHOBHBIX METOAOB PELICHUS] TPUTOHOMETPUUECKUX yPaBHEHUI. 2
Pemienue TpuroHOMETpUYECKUX ypaBHEHUM.
Tema 5.4. CopepxaHue JEeKUUU
Tpuronomerpuueckue 1 Ilpocreiinine TpPUTOHOMETPHUECKHE HEPABCHCTBA
HEpaBEHCTBA IIpakTudeckue 3aHATHS
1. PemieHre TpUrOHOMETPHUYECKHX HEPABEHCTB 2
Tema 5.5. COZ[Gp)KaHI/IC JIEKIIUA
Tpuronomerpuueckue 1. Tpuronomerpuyeckre QyHKIUH, UX CBOHCTBA U rpaduki.
¢GyHk¥K U1 uX rpaduku IIpakTudeckue 3aHATHS
1.ITocTpoenne rpa)uKoB TPUTOHOMETPUIECKUX (DYHKIIHH. 2
KonTposbHas padora Ne4d 2
Pa3znea 6. [locienoBaTeIbHOCTH M IPOTPeCCHH. 4
Tema 6.1. CopepxaHue JEeKLUU
IMocnenoBarensHOCTH U 1. ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUsI ITOCIIeJ0BaTeIbHOCTEH. MOHOTOHHBIE OnepupoBathb MOHATHAMU:

MPOrPECCHHU.

MIOCJIEI0BATENIFHOCTH. ApudMeTHIecKasi M TeOMEeTPHUYEeCKasi MPOTPECCHH.

HpaKTqucxne 3aHATUA

MOCJIEI0BATEILHOCTD, apu(MeTu4ecKas u
reoMeTpuyecKas Mporpeccuu; OECKOHEYHO
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1. BeckonewHo yObIBaromas reoMerprdcckas nporpeccus. CyMMma OECKOHEYHO
yOBIBaloIel reoMeTpruIecKoil mporpeccui. @opmyina CI0KHBIX TPOIICHTOB.
Hcnonb3oBaHue Mporpeccuu Ajsl pelieHus peaibHbIX 3a/1a4 NPUKIAJHOTO
Xapakrepa.

yOBIBatoOIasi TeOMETpHYECKasl MPOrPeccHs,
cymMma OCCKOHEYHO yObIBaromei
TeOMETPUUECKON MPOrpecCUm.

3anaBarb MOCIEN0BATENBHOCTH
Pa3INYHBIMH CIIOCOOaMH.

IIpumeHaTH dopmyny CJI0’KHBIX
NPOLEHTOB [JIsl pelleHHs] 3aJad U3
peanbHON NPakTHKH (C HMCIONB30BAHUEM
KaJbKyJIsITOpa).

Hcnonb3oBars CBOMCTBA
MOCJIEA0BATENbHOCTE U IPOrPEecCUuil A
pelleHHs peanbHBIX 3aJa4 NPUKIAIHOTO
Xapakxrepa

Pa3nen 7. BBenenne B crepeomerpuio. IlpsiMblie H MJIOCKOCTH B IPOCTPAHCTBE.
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Tema 7.1. OcHOBHBIE TTOHITHS
CTepeOMEeTpUH. 3HAKOMCTBO C
MHOTOTPaHHUKAMH,
U300paKeHNEe MHOTOTPAaHHUKOB
Ha PUCYHKaX.

Coz(epn(aHI/Ie JICKITNHU

1.OcHOBHBIE IOHATHA cTepeoMeTpun. [IpaBria n300pakeHUS Ha PUCYHKaX:
HU300paKeHHS TUIOCKOCTEH, MapaJlIeabHBIX MPSMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka.
[TonsiTHe 06 aKCHOMAaTUYECKOM TTOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUN
U CTICIICTBUS U3 HUX.

2. 3HaKOMCTBO C MHOTOrpaHHUKAMH, I/I306pa)KCHI/IC MHOTOIpaHHUKOB Ha pUCYHKAX,
Ha MPOCKIIMOHHBIX YEPTEKaAX. HauanbHble cBeIeHUS O Ky6e " nmupamMuae, ux
pa3BépTKI/I 1 MOJCIIN. CeueHns MHOTI'OI'paHHUKOB.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

1. 3az[al11/1 Ha MMOCTPOCHUC CCUCHUI: MOCTPOCHUC CCYCHUA MCTOAOM CJICAOB, KPATKO
3alMCbIBATDH HIarv MOCTPOCHUS CEYCHU .

Tema 7.2. [Ipsimble u
IUIOCKOCTH B IIPOCTPAHCTBE.

ConeprxaHue JeKIIN

1. B3anmHOe pacroioxkeHue NPsIMbIX, IPSIMOH 1 TNIOCKOCTH, IIIOCKOCTEH B
MPOCTPAHCTBE.

2. IleprieHOUKYIAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JIO TFIOCKOCTH, PACCTOSTHHE
OT NPSIMOM JI0 IVIOCKOCTH.

3. Vb1 MeXIY IPSIMBIMH, MEKIY MPSIMBIME | TUTOCKOCTSIMH, TBYTPaHHBIC YTIIBL.
Teopema o Tpex nepreHIuKyJspax.

HpaKTI/I‘ICCKI/IG 3aHATHUA

1. IIpumeHeHue TeopeMBl O TpEX NEPHEHIUKYISIPaX K PELICHUIO 3ajau.
Haxoxxnerne yria Mexay II0CKOCTSAMH, TOCTPOCHHE ITPOEKITNIl IPSIMBIX Ha
TUIOCKOCTb.

AKTyaau3upoBaTh (akTel W  METOJBI
IUITAHUMETPHH, pelieBaHTHBIE TeMe.
MonyuaTts TIPE/ICTABICHNUS 0
NPOCTPAHCTBEHHBIX (Urypax, paz0ouparh
MpocTeHIye MpaBmiia N300paKEHUS 3THUX
¢uryp.

HN3o06pakaTs npsMyl0 M IUIOCKOCTH Ha
pHUCYHKe.

PacnoznaBaTth MHOTOTPaHHUKH,
nupaMuy, KyO, HasblBaTh MX 3JIEMEHTHI.
Jenats  pucyHok KyOa, mNupamuipl,
HaXOHUTh OmMOKH B HEBEPHBIX
N300paKEHUSIX.

3HAKOMHUTBCH C CEUCHUSIMH, C METOJIOM
CIIEZIOB; HCIOJB30BaTh I IMOCTPOCHUS
CeYEHHS METO  CJEZOB, KpAaTKO
3aMMCHIBAaTh IATH MOCTPOCHMS CEYEHUS.
PacnoznaBath BUJL ceyeHus u
OTHOIICHUH, B KOTOPBHIX CEUCHHE HCITUT
pebpa kyba, HaXOIUTh IUIOMIA/b CEUCHHUS.
Hcnosb3oBaTrh momoOue NpU pEIICHUH
3ama4 Ha MIOCTpOEHHE CEUYEHHH.
3HAKOMUTBCA c AKCHOMAaTHYECKUM
MIOCTPOEHHUEM CTEPEOMETPHH, C AKCHOMAMU
CTEpEOMETPUN M CICACTBUSMH W3 HHX.
HNnmocTpupoBaTh akCHOMBI PUCYHKaMU 1
IpUMEpaMH U3 OKPY’KaroIIei 00CTaHOBKH
AKTyaqm3upoBaTh (akTel W METOABI

TUTAHUMETPHH, pelleBaHTHEIE TeMe,
MIPOBOANTH AHAJIOTHH.

IlepeuncaaATb  BO3MOXHBIE  CIIOCOOBI
PacHONOKEHUS IBYX HPSIMBIX B

MPOCTPAHCTBE, WLTIOCTPUPOBATh HMX Ha
prMepax.

JlaBaTh ompeneeHHe CKPCIIUBAIOIIMXCS
TIPSIMBIX, (hopMynHpOBaTH TIPU3HAK
CKPCIIMBAIOIIUXCS MPSAMBIX U IPUMCHSITH




€ro Ipu pelIeHuH 33a4.
PacnosnaBaTrh mpu3My, HasblBaTh €€
JJIEMEHTHI.

CTpouTh cedeHUs NPU3MBl Ha TOTOBBIX
yepTeKax.

Ilepeuncasitb  BO3MOXHBIE  CIIOCOOBI
B3aUMHOTO  DPACIOJIOKCHUS TPSIMOM U
IUIOCKOCTH B IPOCTPAHCTBE, IPUBOAUTH
COOTBETCTBYIOIINE MIPUMEPHI U3 PEaTbHON
JKU3HU.

JlaBaTh omnpejesieHMe TapaJUICIbHOCTH
IIPSIMOM U INIOCKOCTH.

DopMy.IUPOBATH NPU3HAK
HapanaeNbHOCTH MNPsIMOM M IIOCKOCTH,
YTBEpKJICHHUE O TPSAMON NepeceueHus AByX
TUTOCKOCTEH, MPOXOISIINX qyepes
napanjesbHbIe TIpsMBIE.

Pemate  mpakTHueckue — 3agaud  Ha
MOCTPOCHHE CEYEHMH MHOTOTPaHHHUKA.
OO0bsACHATH ciyvau B3alMHOI'0
PacCTIONOXKEHUs MII0CKOCTEH.

JlaBaTb  ompeJesieHHe  TIApaJIEIbHBIX
IUIOCKOCTEH; MPHUBOAUTH TPUMEPHl U3
peanbHOM  KM3HM M OKpY’Karolei
00CTaHOBKH, WUTIOCTPUPYIOIINE
napaJuieIbHOCTh IUIOCKOCTEH.
HcnoJsib30BaTh MPHU3HAK MapaJlIETbHOCTH
JBYX IUIOCKOCTEH, CBOMCTBa
HapanjieNbHBIX TJIOCKOCTEH MpPU pelIeHUn
3aj1a4 Ha MOCTPOCHHE.

OO0bIACHATD, qTo Ha3bIBACTCS
MapaJulebHBIM  TIPOEKTHPOBAaHUEM M Kak
BBITIOJIHSIETCSL IPOEKTHpPOBaHHE (GHUIYp Ha
TTOCKOCTb.

H3o6pakaTs B napamienbHOM NPOEKLUU
pasiuuHble  IeoOMeTpUYecKHe  (Urypbl.
MoaennpoBaTh pealbHbIE CHUTyallMd Ha
S3BIKE TeOMeTpHH, HCCIIeIOBATh
MIOCTPOEHHBIE MOJIENIN C HUCIONb30BaHHEM
TEOMETPHUYECKUX MOHATHIH.

Hcnosib3oBaTh mpHu pelieHuH 3ajad Ha
IIOCTPOCHUE CEYCHHI TIOHSITHE
MapajuIeIbHOCTH, TPU3HAKU U CBOMCTBa
MapaijieNbHBIX TOPSAMBIX Ha IUIOCKOCTH
AKTyaau3upoBaTh (akTel W METOJbI
TUTAHUMETPHH, pelieBaHTHEIE Teme,
MIPOBOJUTH AHAJIOTUH.

OO0BsICHATH, KaKkOW Yrod Ha3bIBAETCS
yriaom MEXTy NePeCeKaroUMUCS
MIPSAMBIMH, CKPEIIMBAIOIIUMHUCS TPSIMBIMA
B [IPOCTPAHCTBE.

JaBatp onpeneieHue
TIEPIICHANKYIAPHBIX TPSMBIX H TPSIMOH,
MEePHEeHIUKYIISIPHOI K MJIOCKOCTH.
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Haxonuts YIIIBI MEXKITY
CKPCIIMBAIONINMUCS TPSIMBIMH B Ky0Oe u
MUpaMUE.

IIpuBoauTs mnNpuUMepbl U3 pEATBHOU
KM3HM M OKpyXKamoomed 00CTaHOBKH,
WITIOCTPUPYIONINE  HEPIEHANKYISIPHOCTD

HPAMBIX B MIPOCTPAHCTBE u
MIEPIEHANKYIIPHOCTD IpAMON K
TUIOCKOCTH.

DopMy.IUPOBATH TIpU3HAK
HEepPHEeHAUKYISAPHOCTH IpsAMOH u

IUTOCKOCTH, TIPUMEHATH €r0 Ha TPaKTHKE:
OOBSCHITh TMEPICHANKYIAPHOCTE pebpa

Ky0a U IMaroHajy ero rpaHH, KOTOpas ero
HE COMEPKUT, HAXOINUTh JTHHY JTHATOHAIH
KyoOa.

Bopruucasarb BBICOTY NpaBUJIbHON
TPEYroJbHOU u MIpaBUIbHON
YETBIPEXYTONBHON MUpaMUA MO IJIUHAM
pEodep.

Pemats 3amaun  Ha  BBIYHCIICHUA,
CBS3aHHBIE C  TEPHEHIUKYISIPHOCTHIO
MPSIMOM ¥ TUIOCKOCTH, C HCIIONB30BaHHEM
IpU PElICHUH IUIAHUMETPUUECKUX (HaKTOB
¥ METOJIOB.

OO0bICHATD, 4TO Ha3bIBAIOT
MIEPIICHANKYIISPOM U HAKIIOHHOH U3 TOYKH K
IUIOCKOCTH; TPOEKIMEN HAKJIOHHOM Ha
TIOCKOCTb.

OO0BACHATD, qTo Ha3bIBAETCS
paccTOSHHEM: OT TOYKH IO IUIOCKOCTH;
MEXIy HapaleIbHBIMH  IIIOCKOCTSMU;
MEXAYy NpAMOM M MapajjielibHOM el
TUTOCKOCTBIO; MEXAY CKPEIIMBAOIIIMUCS
TIPSIMBIMHU.

HaxoauTs 3TH paccTOSIHAS B IPOCTHIX
ciydasx B Kybe, mnmpamuae, Ipu3Me.
MogaeaupoBaTh peaibHbIE CUTyallUd Ha
S3BIKE TeOMeTpHH, HCCIIeIOBATh
MIOCTPOEHHBIE MOJIENIN C HUCIOJIb30BaHHEM
TEOMETPHUYECKUX MOHATHIH.

Hcnoab3oBaTh Mpu pelieHUM 3a7ad Ha
MOCTpOCHUE ceueHuid Teopemy I[ludaropa,
CBOWCTBA MPSIMOYTONBHBIX TPEYrOIBLHUKOB
AKTyanu3upoBaTh (GakTel W  METOJBI
IUTAHUMETPUH, peneBaHTHbBIE TeMe,
MPOBOJUTH aHAJIOTHH.

JaBaTe  ompeaeqeHne yria  MexXIy
OpAMOM W IUIOCKOCTBIO, (OPMYIHPOBAThH
TeopeMy O TpEX MEepHeHAUKyIspax H
00paTHYI0 K HEH.

Haxomuts yron Mexay mOpaMoil u
IIOCKOCTBIO B MHOT'OTPaHHUKE,
paccTossHME OT TOYKM OO0 NpsSIMOA Ha




IJIOCKOCTH, HUCIONB3YysS TEOpeMy O TpEX
TIEPIICHIUKYISIpax.

IIpoBoauTs Ha yepTexke MNEPHEHIUKYISP:
W3 TOYKM Ha MPAMYIO; W3 TOYKH Ha
IUIOCKOCTb.

JlaBaTh onpejejieHHe JBYTPAHHOTO yIia |
€ro 2JEMEHTOB.

OO0bsACHATHL PAaBEHCTBO BCEX JMHEWHBIX
YIJI0B ABYT'PaHHOTO yTIa.

HaxoauTrb Ha uyepTexe ABYI'PAaHHBIA yrou
npu pebpe MIUpPaMUJBI, MIPU3MBI,
rapajuieIeue ia.

JlaBaTh  ompenesieHHMe  yria  MeXIy
TUTOCKOCTSIMH.

JaBatb onpeaesienne u GpopmMyaupoBaTh
NpU3HAK  B3aWMHO  MEPHEHIUKYIISPHBIX
MJIOCKOCTEH.

HaXO}]l/ITB yrjbl MEXIAY IUIOCKOCTSAMU B
KyOe U mupaMuie.

Hcnosib30BaTh MpH  pelleHUH  3ajad

OCHOBHBIC TEOPEMBI " METOJIBI
TUTAaHUMETPHH.

MoaennpoBaTh pealbHBIE CHUTyalUH Ha
S3BIKE reoMeTpuH, HCe1e10BaTh

TIOCTPOEHHBIE MOJENIH C HCIOIb30BAaHUEM
TeOMETPUUECKUX MOHATHIA.

Hcnoab3oBaTh Mpu peuieHUM 3a7ad Ha
MIOCTPOECHHUE CEYEHUN COOTHOUIEHUS B
MPSAIMOYTOJILHOM TPEYT OJIbHUKE.

KontpoabsHas padora NeS

Pa3znes 8. BekTOpbI M KOOPAWHATHI B IPOCTPAHCTBE.
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Tema 8.1. Bektops! B
HPOCTPAHCTBE.

ConeprkaHue JICKIHN

1. BekTop Ha IJIOCKOCTH U B IIpOCcTpaHCcTBe. Moayib BekTopa. CioxxeHHe u
BBIUUTAHUE BEKTOPOB. YMHOXKEHUE BEKTOPA Ha YHCIIO.

2. KonnnHeapHOCTh BEKTOPOB. PABEHCTBO BEKTOPOB. PaznoskeHne BeKTopa 1o Tpém
HEKOMILIaHapHBIM BekTopam. [IpaBuio napamienenumnesa.

IIpakTuueckue 3aHATHA

1. Pemrenne 3a/1a4, CBA3aHHbIX C IPUMCHCHHUCM IIPaBUJI I[CﬁCTBHﬁ C BEKTOpaMHu.

2. Pa3noxkeHue BEKTOpa 10 HAIIpaBIeHUAM. PeneHre 3a1aq Ha BHIIIOJTHEHUE
JICWCTBUI HaJl BEKTOPaMH.

Tema 8.2. [IpsimoyronbHas
crcTeMa KOOp/AMHAT B
HPOCTPAHCTBE.

CopepxaHue JEeKLUU

1. IIpsimoyrosbHast cucTeMa KOOpJIMHAT B IpocTpaHcTBe. CBA3b MEXITY

KOOpAWHATAMU BEKTOPOB U KOOPAUHAT TOYCK. HpOCTGﬁIIIHG 3aJa4v B KOOpAUHATAX.

Yron Mmexay BekTopamu. CKasipHOE MPOU3BEACHHE BEKTOPOB.

IIpakTiueckue 3aHATHA

1. [TpocTeiimue 3a1a9u B KOOPIMHATAX.

2. KOOpL[I/IHaTHO'BeKTOpHHﬁ METOA IPU PpCIICHUUN T'COMETPUICCKUX 3adal.

AxTyaauzupoBath (GaxkThl ¥ METOJbI
TUIAHUMETPHH, pelneBaHTHbIE TeMe,
MPOBOJIUTH AHAJIOTHH.

OmnepupoBarhb  TOHSATHEM  BEKTOp B
HPOCTPAHCTBE.

®opmyaupoBaThH TIPaBUIIO
Hapajuiesienunea pu CIIO’KEHUH
BEKTOPOB.

Cki1aabIBaTh, BBIYUTATh  BEKTOPBHI,
YMHOKATh BEKTOP Ha YHUCIIO.

HU3yyaTrs OCHOBHBIE  CBOWCTBAa  ATHX
onepanui.

JdaBatb omnpenejieHHe OPSIMOYTOJIbHON
CHUCTEeMBl KOOPAWHAT B MPOCTPAHCTBE.
BbIpa3uTs KOOpIWHATHI BEKTOpa 4epes
KOOPJIMHATHI €r0 KOHIIOB.

BeiBoauTh, HCHOAB30BaTH  Qopmymy
JUIMHBI BEKTOpPa W PACCTOSHUS MEXKIY
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TOYKAMHU.
BeipaxkaTh  ckalsipHOE  NPOU3BEICHHE
BEKTOPOB  4epe3  HX  KOOPIWHATHI,
BBIYHCIIATH YIOJI MEXKAY JBYMS BEKTOPAMH,
JBYMSI IIPSIMBIMHU.

Haxoaurh yronm Mexay HOpsIMOA U
IUIOCKOCTBIO,  yTOI ~ MEXIy  JIByMs
IUIOCKOCTSIMU aHAJIMTUYECKUMHU METOLAMM.
BbiBoaMTB, HCHOJB30BATHL  (opMyITy
paccTOsHUA OT TOYKU JI0 IJIOCKOCTU

Kontpoasnas padora Ne6 2
Paznen 9. llpou3BogHasi pyHKIIMU U ee IPUMEHEHHE. 26
Tema 9.1. [IpousBogHast ConeprxaHue JEKLIMH
¢ynknun. 'eomeTpudeckuii n 1. HenpepsiBuble pynkuun. Ilponssoauas Gpyukumu. [Ipon3BonHbIe 31eMEHTapHBIX
(u3MYeCKUii CMBICII. ¢ynkiuii. [Ipon3BogHas CyMMBI, IPOU3BEACHNUS, YacTHOTO QyHKIMi [Ipon3BogHas OnepupoBaTh NOHATHSIMHU: HETIPEPBIBHAS
npon3BoHOH. [Ipon3BonHbIe CJIOKHOM (DYHKIIHH. GbyHKIHS; MPON3BOIHAS ($yHKIHH.
3JIEMEHTAPHBIX (QyHKIHMH. 2. T'eoMeTpuieckuii 1 GU3MYESCKHUI CMBICIT TPOU3BOIHOM. Y paBHEHUE KacaTeIbHON Hcnoan3oBarhb reoMeTpUUECKUI u
IIpousBoHas CyMMBI, rpaduKy QyHKIHH. ¢u3MYECKUi CMBICT TIPOM3BOIAHOW  IUIS
NPOM3BEICHM, YACTHOTO ITpakTnyeckue 3aHATHS peuicHus 3a/1ad.
q)yHKHI/Iﬁ 1. Haxo)](;[eHI/]e TPOMU3BOTHBIX Q)YHKL[I/II/I. 2 Haxozmn, MMPOU3BOAHBIC 3JICMCHTAPHBIX
2. HaxoxeHue Ipon3BOJHOHN CI0KHOHM (DYHKITHH. 2| ynxuwmii, BBIYHCIIATH IIPOM3BOJHEIC
3. Hanncanue ypaBHeHHs KacaTeabHOH K rpaguky QyHKImu. 2 | CyMMBl,  IpOU3BEACHMI, HacTHOIO
Kountpoanuas padora Ne7 2| Dymxuuii.
Tema 9.2. [[pHvcHeHHE Conepskatie JIeKIn Hcnonb3oBaTh TIPOU3BOTHYIO JULst
MIPOU3BOTHOM. 1. MOHOTOHHOCTb M IKCTpeMyMbI pyHKIMH. HaxoxaeHre Hanbombuiero u MCCENIOBAHIA (YHKIHH Ha MOHOTOHHOCTh
HaMMEHBIIETr0 3HaYeHHs (YHKIIMH Ha OTPE3Ke. M OKCTPEMYMbI, - IPUMCHATE  PC3yAbTATbI
3. [IpuMeHeHne MPOU3BOHOM K UCCIIeJOBaHNIO (DyHKIMH. Il’I_ICCHeHOBaHm K TIOCTPOGHHIO TPaduKOB.
[IpakTHueckue 3aHsTHs PUMEHATD TPOHM3BOJIHYO A
1. [IpuMeHeHre IPOU3BOJHON K UCCIICIOBAHUIO (DYHKITHIA. 7| HAXOAVICHIG — HAMIYHIICTO  PCIICHIA B
P P a A YH NPUKJIAIHBIX, B TOM YHCJIE€ COLHAIBHO-
2. TToctpoenue rpadukoB QYHKITHH C TOMOIIBIO €€ UCCIICOBAHUSL. 2 SKOHOMHYECKHX, 33/[2UAX.
3. PerieHue 3a/1au Ha HaxOJX/IeHHE HAaNOOJIBIIIET0 M HAMMEHBILIEr0 3HAYSHHH. 2 3HAKOMHTBCH G HCTOpHGH  PasBHTHA
= MaTeMaTH4ecKOro aHaln3a
4. ITpumeps! UCTIONB30BaHUS IPOU3BOIHOM /IJIs1 HAXOXKACHUS PallMOHAIBHOTO 2
peuIeHust B IPUKJIAIHBIX 33/1a4ax.
Kourpouabnast paéora Ne7 2
Pa3nexn 10. MaTerpas u ero npuMeHeHns. 14
Tema 10.1. [TepooGpa3zHast. ConeprkaHue JeKIHN
1. [lepBooOpazHast ¥ ee TeOMETPUUYECKUIT CMBICT M OCHOBHOE CBOWCTBO, IIPABHIIO OnepupoBarts TIOHSTHSIMU:
HaxoxaeHus. Tabauma mepBooOpa3HbIX. nepBooOpa3Has, MHTETPall.
HeonpeneneHHsli nHTErpa, NpaBuiia HAXOXKICHUSL. HaxoanTs nepBooOpasHbIe 31eMEeHTapHbIX
IIpakTHyecKue 3aHsTHsI GyHKUMIA;  BBIYMCIATH — MHTErpajl 1o
1. HaxoxneHne nepBooOpa3HbIX (QYHKIHH. 2 | dbopmyne Hororona—JleliOnuna.
2. Haxox/IeHHe HeolpeIeIeHHOT0 HHTErpaJia. 2 | 3HaKOMHTBCSL  C  WCTOpHCH  pa3BUTHs
MaTeMaTH4ecKOro aHalm3a
Tema 10.2. OnpeneneHHbli ConeprkaHue JeKIHN
WHTETpal. 1. Onpenenennsiii uaTerpai. @opmyna HetotoHa-Jleitbanma. KpuBonuHeitaast
Tpanenust 1 ee MIOoMaab, MIoCcKas GUrypa U ee IIIONIaIb.
IIpakTiueckue 3aHATHA
1. Beruucnenue onpeneiaeHHoro narerpana. @opmyna Herotona-JleniOauIa. 2




2. HaxoxieHue ionaay KpUBOJIMHEHHOH Tpanern. Haxoxnenue miomanu
TJIOCKOH (UTYPBHL.

KonTposabHasi padora Ne§

Pa3gen 11. MHOrorpaHHUKH.

10

Tema 11.1. ITousarune
MHOTOTpaHHHKA.

CopepxaHue JEeKIUU

1. ITonsiTHie MHOTOTPaHHNKA, OCHOBHBIE 3JIEMEHTHI MHOTOT'PAHHHUKA, BBITYKJIBIC U
HEBBITYKJIbIe MHOTOTPaHHUKH; Pa3BEPTKA MHOrorpanHuka. IIpaBuibHble
MHororpaHauku. ®opmyna Ditnepa.

IIpu3ma: n-yronapHast pu3Ma; rpaHu U OCHOBAHUS NMPU3MBI; IpsiMast U HAKJIOHHAsS
MPU3MBI; OOKOBAs M MOJHAS MOBEPXHOCTh MPU3MEL. [lapamnenenunen,
HPSMOYTOJBHBIIN NapajuIesIeHIIe T, €ro AJIEMEHThI U cBocTBa. [1nomans 60koBO#
MOBEPXHOCTU U MOJHON MOBEPXHOCTH MPSIMOU NIPU3MBI.

[Mupamupga: n-yrosipHas IMpaMuia, TPaHd U OCHOBAHUE MMUPAMHUIBI; OOKOBAs U
TMOJTHAsI HOBEPXHOCTh IMPAMU/IBL; TPAaBWIIbHAS U ycedEHHast mupamua. [lnomans
00KOBOI TOBEPXHOCTH M NTOTHOH NOBEPXHOCTH MUPAMUIBL.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

1. Beluucienue 3J1¢MEHTOB MPU3MBbI, HAXOKACHUC €C TUIOMAAN. Beraucienue
3JIEMCHTOB NMUPaAMH/Ibl, HAXOXKACHUEC €€ TIJIoIIa/Iu.

CI/IMMeTpI/ISI B IPOCTPAHCTBE: CUMMCETPHSA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IINIOCKOCTH.
DJIEMEHTHI CUMMCTPHUHU B MHUPpAMUAAX, MMApAJIICIICIINIICAAX, ITPABUIIbHBIX
MHOTI'OI'paHHHKaXx.

Tema 11.2. OGbeMsbl
MHOTOTPaHHUKOB.

Coz(epn(aHI/Ie JICKITNHU

1. Ilonarue 00 06bpEMe. DopMyIbl 00BEM THPAMUJIBL, TPHU3MBEIL.

[IpakTrueckue 3aHATUSA

1. Haxoxnenue oobpeMa npu3Mbl. HaxoxxneHne ooObeMa mipaMuIpl.

AKTyanu3upoBaTb (GakTel W  METOJBI
IJIaHUMETPUH, pENieBaHTHBIE TEME,
NIPOBOJIUTH AHAJIOTUHU.

JlaBaTh ompeneseHue MapajulelielUIena,
pacno3HaBaTb €ro BHJIbl W  H3y4aTb
CBOMCTBA.

JaBatb onpejejieHHe MTUpaMUABI,
pacno3HaBaTh BUJIBI HUpaMHUI,
(opmynupoBaTh cBoiicTBa pébep, TrpaHel n
BBICOTHI HpaBUIBHON MTUPaMUJIBI.

Haxoaures I1wromans IMOJHOW M OOKOBOM
MOBEPXHOCTH MTUPAMU/IBI.

JaBatb ompejaegeHue yCeu€HHOI
MUpaMUJIbI, Ha3blBaTb €€  HJIEMEHTHI.
@opMyIHPOBATH TEOPEMY O IUIOMIAAN

60KoBOI MTOBEPXHOCTHU IIPaBUIBHOM
yCeu€HHOM MHpaMUABL
Pemate  3amaum  Ha  BBIYHCIICHHE,

CBsI3aHHBIC C MUPAMHUIAMH, a TAKKE 3aJa9n
Ha MOCTPOEHUE CEYEHUH.
JaBaTh ompernesieHne TIPHU3MEI,
pacmo3HaBaTh BHIBI NPHU3M, HU300pakath
MIPU3MBI Ha YEePTEKE.
Haxoaurs 1uiomaas MoJHOM Wi OOKOBOI
MOBEPXHOCTH TIPU3MBI.
H3yuars cooTHOIIEHU Dilnepa Ui yucia
pé6ep, rpaHel U BEPUIUH MHOTOTPAHHHKA.
H3yuarb BUJIBI TIPaBUIIEHBIX
MHOTOTPaHHHKOB, WX  Ha3BaHUSA U
KOJIMYECTBO TPaHEii.
HN3yyaTh CHMMETPUIO MHOTOTPAaHHHKOB.
OO0bsACHATH, KakuMe TOYKH Ha3bIBAIOTCS
CUMMETPUYHBIMA OTHOCHUTENBHO JaHHOU
TOYKHM, TPSAMOH WM TUIOCKOCTH, UTO
Ha3bIBAIOT LIEHTPOM, OCBIO WIH
IIOCKOCTBIO CUMMETpUHU ¢burypsi.
IIpuBOAUTL TpPUMEPHl  CHMMETPHYHBIX
¢buryp B apxXuTeKType, TEXHUKE, TPUPOJIC.
MopenupoBath pealibHbIE CHUTyallUd Ha
SI3BIKE TEOMETPHH, HCCJIe10BaATh
TIOCTPOCHHBIE MOJETH C HCIIOIB30BAHUEM
TCOMETPUYCCKUX IOHATUH, HCIOIh30BAThH
mo1o0Me MHOTOTPaHHHUKOB.
AKTyanu3upoBaTh (akTel M METOABI
IUTAHUMETPUH, peneBaHTHbBIE TeMe.
OO0BACHATD, KaK H3MEPSIOTCS 00BEMBI TET,
MPOBOJAS  AHAJNOTHIO C  HM3MEpPEHHEM
101 MHOTOYTOJIbHUKOB.
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®opMyJIHMPOBATH OCHOBHBIE  CBOMCTBa
00BEMOB.

H3y4yatpb, BBIBOIUTH (GopMysbl. 00BEMA
MIPSAMOYTOIHHOTO rapaIeseunesa,
HPU3MBI U TIHPaMUIBL.

BbryucasiTe 00bEM IPU3MBI U TTHPaAMUIBI
0 MX DJIEMEHTaM.

IIpumensitb  00BEM I pemieHHA
CTCpCOMETPUYECKUX  3a7ad W JIA
HaxXOXJCHUSI TEOMETPUYECKUX BEIHYHH.
MopesqmpoBaTh peanbHBIE CHUTYyaIllMd Ha
S3BIKE TeOMETpHH, Hceae10BaTh
MOCTPOCHHBIE MOJIENIU C HCIIOJIb30BAHUEM
TEOMETPHUIECKUX TOHATHI.

Kontpoasnas padora Ne9

Paznen 12. Tena BpameHus.

14

Tema 12.1. Humuamgp.

CopepxaHue JeKIUU

1. unmuHapuyeckast MOBEPXHOCTh, 00pa3yONIUe HMINHAPHUICCKON TOBEPXHOCTH,
0Ch IIWIMHAPUIECKOI moBepXHOCTH. LIMmuHIp: ocHOBaHMS 1 OOKOBasI IIOBEPXHOCTB,
o0OpasyroIas 1 0Ch; IJIOMAah OOKOBOM M MOJHON oBepXHOCTH. Dopmyna oObeMa.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

1. U3006paxkeHre UIMHAPA Ha IUIOCKOCTH. Pa3sépTka mununapa. CeueHus MHIHHApa
(TTOCKOCTBIO, TAPAIUIEIFHON WITH MEPIIEHINKYIIAPHOM ocH IMnHIpa). Haxoxnenue
o0BeMa.

Tema 12.2. Konyec.

Coz(epn(aHI/Ie JICKITNHU

1. Korndeckast mOBepXHOCTh, 00pa3yromlie KOHMYECKOH TTOBEPXHOCTH, OCh H
BEpIINHA KOHNYECKOil moBepxHocTH. KOHYC: OCHOBaHME U BepIINHA, 00pa3yromas u
0Cb; TUIONIa/lb OOKOBOI! 1 MTOTHOM TTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yromue 1
BBICOTA; OCHOBAaHMS M OOKOBas IIOBEPXHOCTh. 11300paxkeHre KOHyca Ha IIOCKOCTH.
Pa3BépTka xonyca. CeueHnust KoHyca (TIIOCKOCTHIO, TApaJIeTbHOW OCHOBAHUIO, U
TUTOCKOCTBIO, MTPOXOAAIIeH Yepe3 BepmuHy). Dopmyrna oObema.

[IpakTrueckue 3aHATUS

1. Breruncnenue 31eMEHTOB KOHYCa, IOCTPOCHHE CEUCHHH, HaX0XKIeHHE 00beMa
KOHYca.

Tema 12.3. [llap u chepa.

ConeprxaHue JeKIHN

1. Cdepa u map: ueHTp, paguyc, TMaMeTp; TUI0Ia b TOBEPXHOCTH chephl. Bzanmuoe
pacroiosxkeHue cepsl U INIOCKOCTH; KacaTelIbHask INIOCKOCTH K cepe; IIoImaib
coeprl. U300paxenue cdepsl, mapa Ha wiockoctd. Cedenus mapa. opmyna
o0beMa 1mapa.

IIpakTuueckoe 3aHsaTHE

1. Beluucienue 31eMeHTOB cepsl U apa, HOCTPOSHUE CEYEHHH, HaX0XK/ICHHE
obbpema mrapa.
KonTponbnas padora Nel0

AKTyajau3upoBaTh (akTel W METOBI
TUTAHUMETPHH, peneBaHTHBIE TeMe,
MPOBOJUTH aHAJIOTHH.

JaBate ompeneneHus cdepbl M mapa, ux
LIEHTpa, pajguyca, AMaMeTpa.

OnpeneasTh chepy Kak GUrypy BpalleHHS
OKPY>KHOCTH.

HccienoBarh B3aUMHOE PacloIOKEHHE
cheppl ®  IUIOCKOCTH, JBYX  cdep,
WITIOCTPUPOBATh 3TO HA dYepTexax u
pHCYHKaXx.

DopMy./IUPOBATH omnpeneneHne
KacaTeJbHOH INIOCKOCTH K cepe, CBOMCTBO
Y TIPU3HAK KacaTeIbHON TIOCKOCTH.
3HAKOMHUTBCH c Te0JIe3NYECKUMHU
nuHUAMH  Ha chepe. OOBACHATH, dYTO
Ha3bIBAIOT MWJIMHAPOM, Ha3blBaTh €0
SIIEMEHTHI.

HU3yuyarh, OOBSICHATB, KaK IOJY4YHUTbH
LIJTHHIP nyTéM BpAIICHUS
MPSIMOYTOJIbHUKA.

BbIBOAUTH, HCNOJB30BATH (HOPMYIIBI IS

BEIYHCIIEHHS TUIOIIATA OOKOBOM
MOBEPXHOCTH LIMIHHPA.

H3yuaTs, pacmo3HaBaTh  Pa3BEPTKY
ITHHIPA.

HN306paxkaTs UWIMHIP U €ro CEYCHHUS
TUIOCKOCTBIO, TIPOXOJSIIEH Yepe3 ero och,
napajuyieNIbHON WM NEepIeHIUKYJISIpHOU
OCH.

Haxoauty momaad dSTHUX  CEUEHHH.
MogaeaupoBaTh peaibHbIE CUTyallUd Ha
SI3BIKE TEOMETPHH, HCCIIENOBATD
TIOCTPOCHHBIE MOJIEIH C WCIIOIh30BAaHUEM
TeOMETPUYECKHUX TOHATUH.




OO0BsICHATh, KaKoe TEJIO0  Ha3bIBAIOT
KPYTOBBIM  KOHYCOM,  Ha3bIBaTb  €ro
3JIEMEHTEL.

H3yyaTh, OO0BACHATH, KaK MOJIYIHUTH
KOHYC MYTEM BpalleHHs] MPSIMOYTOJBHOTO
TPEyTOIbHUKA.

HN306paxkaTh KOHYC M €ro Ce4YeHHUs
TUIOCKOCTBIO, TPOXOJSIIeH uepe3 ocChb, U
IUIOCKOCTBIO, TEPHEHANKYISAPHON K OCH.

H3yuars, pacno3HaBaThb  Pa3BEPTKY
KOHyca.

BbIBOIUTH, HCNOJIB30BATH (HOPMYIIBI IS
BBIYHMCIIEHHS IUTOIIA TN OOKOBOM
MOBEPXHOCTH KOHYCA.

Haxoautsb TUIOIIAIU CCUCHUH,

MPOXOJSIINX Yepe3 BEPIIUHY KOHyCa WU
TIEPIICHANKYISAPHBIX €T0 OCH.

OO0BsICHATh, KaKoe TEJI0 Ha3bIBAeTCs
YCEYEHHBIM KOHYCOM.

HN3yuyaTh, 00BACHATH, KaK €0 MOIYYUTh

Iy TéM BpAIICHHUA MIPSMOYTONBHON
Tparnemuy.

BeiBoauTh, NpuUMeHATH (opMyry It
BBIYUCIICHUS IUTOIIAH 60K0BOH
TTOBEPXHOCTH yCedEHHOTO KOHYyca.
AKTyaau3upoBath (GakTel U  METOJbI
TUITAHUMETPHH, peneBaHTHbIE TeMe,

MpOBOAUTH aHAJIOTUH.

Pemarnb CTCPCOMETPUYCCKUEC 3aJga4u,
CBsA3aHHBIC C TCI1aMH BpalicHus,
MOCTPOCHUEM CEUCHHI Tell BpaleHusa, ¢
I(OM6I/IHaL[I/I$[MI/I T BpalicHus n

MHOT'OI'PaHHHKOB Ha HaXOXXICHUE
reOMETPUYECKHX BEIHIHH.

Hcnoan3oBarh npu peleHu
CTEpEOMETPHUYECKUX 3a/1a4

TUIAHUMETPUUICCKUEC q)aKTI)I n METOAbI
3a/1a4ydl Ha BBIYUCIIEHUE U J0Ka3aTeNbCTBO.
MopenupoBath pealibHbIE CHUTyallUd Ha
SI3BIKE FEeOMETPHH, HCCIIEI0BATh
TIOCTPOCHHBIE MOJIETH C HCIIOIB30BAaHUEM
TEOMETPUUECKUX MIOHATHI.
AKTyaqau3upoBatb (akTbl W METOIBI
MJIaHUMETPUH, peneBaHTHbIE TeME,
IMPpOBOAUTH aHAJIOTHH.

BeIiBOOUTH, HCHOJB30BATH  (QPOPMYIIBI
00BEMOB: MPU3MBI, MWIHHJPA, TUPAMUIBI,
KOHyca;  yCeu€HHOM  mupamuabl U
yCeYEHHOTO KOHYCa.

Pemars  crTepeoMeTpuyUeckue  3aladd,
CBS3aHHBIC C BBIYHCICHHEM OOBEMOB.
@DopMyTHPOBATH OTPEEICHUE MapOBOr0O
CErMeHTa, apoBOro.

lpumensaTy GopMyIsl I HAXO0XKIC

HW
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00BEMOB  IIAPOBOTO  CETMCHTA,  IIAPOB
CEKTOpa CJI0s, IMapoBOro cekropa. Pemma
CTePCOMETPUYCCKHE  3a/Ia4d, CBSI3aHHBIC
o0péMOM mmapa W  Iwomameio  cde
MopempoBaTh peaibHBIC CUTYAIH Ha 3
TreOMETPHUH, UCCIIEA0BATh MTOCTPOCHHBIE MO
C WCIOJIb30BAaHHEM T'€OMETPHUCCKUX MOHSAT
AKTyaJu3upoBaTh (akThI U MeT(
IUIAHUMETPHH, PENICBAHTHBIC TEME, MPOBO
aHaJIOTHH.

Pematp  crepeoMeTpHuecKue  3ajadd,
CBSI3aHHBIE C COOTHOIIEHHEM OOBLEMOB U

TIOBEPXHOCTEH MOJOOHBIX Tel B
HNPOCTPAHCTBE.

MoaennpoBaTh peanbHBIE CHUTyalnd Ha
S3BIKE reOMETPUH, HCCIIeI0BATh

TIOCTPOEHHBIE MOJEIH C HCIONb30BAaHHEM
TeOMETPUYECKUX MOHITHIA.

oro
T

pBL.
bIKE
e
W,
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WUTh

Pazpen 13. Cucrembl ypaBHEHUIA. 6
Tema 13.1. CucreMsbl CopepxaHue JEeKLUU
YpaBHEHUH. 1. CucTeMbl TMHEWHBIX, PAllMOHABHBIX, HPPALMOHAIBHBIX YPaBHEHUI. OnepupoBarp NOHSATHAMH:  CHCTEMA
CucTeMbl 1 COBOKYITHOCTH ITOKA3aTeNbHBIX, JOTapU(YMUIECKUX YPAaBHECHUH. JMHEVHBIX YpaBHEHUH U €€ pellIeHue.
CucteMbl M COBOKYITHOCTH TTOKa3aTeNIbHbIX, JJIOTapU(PMUIECKIX HEPABEHCTB. Hcnonp30BaTh  cHCTEMY  JIMHEHWHBIX
Vcnonb3oBanue rpadukoB GYyHKIMNA IS PEIICHHS YPABHCHUN U CUCTEM. YpaBHEHUU [JIsl pEIICHUS] MPAKTUUECKUX
[IpakTrueckue 3aHATUS 3a7a4. 5
1. Pemenne cucteM THHEWHBIX ypaBHEHHH. PelieHne cucTeM rmoka3aTelbHbIX, Haxoauts pelenus MpOCTENIINX CHCTEM
JIOTApU(PMHUYCSCKUX YPaBHECHUI. n COBOKYITHOCTCH palnoHaIBHBIX
PellieHue CUCTEM MOKA3aTENbHbIX, JJOrapu()MUIECKUX HEPABEHCTB. Pelenue YPaBHCHHUH 1 HEDABCHCTB. .
NPUKJIaHBIX 33/[a4 C MOMOMIBIO CHCTEMBI JIMHEHHBIX yPaBHEHMIA. Wcnosbsosarh rpadukn  yHKImMH A
TpuMeHeHKe YpaBHEHHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTHIECKHX 3aa4 DCLICHHS ypaBHEHHH.
¥ 33124 U3 Pa3IHYHBIX 00JacTell HAYKH U PEabHOM KU3HU MozenpoBarh peaibHbie CHTyalun Ha
SI3BIKE  AJIT€OpBI, COCTABJIATH BBIPAYKEHUS,
ypaBHEHHS, HEPAaBEHCTBA M CHCTEMBI MO
YCJIOBHIO 3a/1a4Hu, HCCIIeIoBaTh
TIOCTPOEHHBIE MOJIENIN C HCIOJIB30BaHUEM
amnmapara anreopsbl
KontpoabsHnas padora Nell
Paznen 14. DieMeHTHI KOMOUHATOPUKH, TEOPHH BEPOSITHOCTEH, MATEMAaTHY€CKOI CTATHCTHKH. 12

Tema 14.1. DnemeHTHI
KOMOWHATOPUKH.

CopepxaHue JEeKIUU

1.OcHOBHBIC OHATHS KOMOUHATOpUKU. KOMOMHATOPHOE TIPABUIIO YMHOXKEHUS.
IlepecranoBku, pasmMerieHus, couetanus U pakropuan. Tpeyronpauk [Tackais.
®dopmyna 6uHomMa HeroTOHA.

HpaKTqucxne 3aHATUA

1. IlpocTeiimmue 3a1a4u Ha TIOJCYET YMCIIa Pa3MEIICHUHN, TIEPEeCTaHOBOK, COYCTAHUH.

HcnoJsib30BaTh MpaBUIO YMHOXEHUS IS
TePeUnCIICHsI COOBITUH B CIydyaltHOM
OTIBITE.

IHoab3oBaThes dopmyon u

TpeyroasHUKOM [lackaist ams onpeneneHns




Tema 14.2. DnemeHTHI TEOpUH
BEPOSITHOCTEH.

ConeprxaHue JISKIIUN

1. CoObITHE, KOMOWHAITUS COOBITHH, BEPOSITHOCTH COOBITHS, CIIOXKEHHE U YMHOKEHUE
BEPOSATHOCTEH.

IIpakTuueckue 3aHATH

1. YcnoBHas BEpOATHOCTb. Y MHOKEHUE BEpOSATHOCTEH. [lepeBo ciaydaitHOro
akcriepuMenTa. @opmyia moyiHoH BeposTHOCTH. HesaBrcumbie coObITHs. Onepanuu
HaJl COOBITHSIMHU: TICpECcCeUcHIe, 00bETMHECHUE COOBITHI, IPOTHBOIOIOKHEIC
coObIThs. Jluarpammel Diinepa. @Popmyia CIOKEHHS BEpPOITHOCTEH

Tema 14.3. DiteMeHTHI
MaTeMaTU4YECKON CTATUCTUKH.

CopepxaHue JEeKIUU

1. [IpeacraBieHne qaHHBIX C MOMOIIIBIO TabuIl U quarpamm. CpeaHee
apudMeTHIecKOe, MeAnaHa, HanOOoJIbIIee M HAaNMEHBIIIee 3HAUCHNUS, Pa3Max,
JIMCTIEPCHs, CTAHIAPTHOE OTKJIOHCHHUE YKMCIIOBBIX HA0OPOB.

IIpakTuueckue 3aHATH

1. lucniepcus U cTaHAAPTHOE OTKIOHEHHE. J[ucnepcun reoMeTpuaeckoro u
OMHOMHAIHHOTO paclpeIeIeHuUs.

yycia COYeTaHU.

BoigensaTe Ha npuMmepax — ciydaiiHble
COOBITUSI B OTIMCAHHOM CIIyJaifHOM OTIBITE.
®opMyIHPOBATL YCIOBUSA TPOBEACHUS
CJIy4aiHOT'O OIIBITA.

HaxomuTh  BEpOSATHOCTH  COOBITHI B
OIBITAX C PABHOBO3MOXXHBIMH HCXOJaMH.
MopeupoBaTthb OTIBITHI c
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU.
UCXOAaMHU B XOJIe IMPaKTHYECKOil paboThI.
Hcnosb30BaTh jamarpaMMbl  Jiinepa H
CIIOBECHOE  OIMCaHHWEe  COOBITMH  JuIs
(hopMyIHPOBKHI " N300paskeHUS
O00bEAMHEHNS] W TepecedyeHHs COOBITHIA.
Pemate 3amauum Cc  HCNOJIB30BaHHEM
(hopMyIIBI CIIOKEHHST BEPOSITHOCTEH.
Pemare  3amaun  Ha  HaXoOXXACHHUE
BEPOSITHOCTEH COOBITHH, B TOM 4HCIIE
YCIIOBHBIX C MTOMOIIBIO JIepeBa CIyd4aifHOro
OIIBITA.

OnpenensasTh HE3aBUCUMOCTH COOBITHIA 1O
¢dopMyne M MO OpraHU3alUH CIIy4alHOTO
ombiTa. M3Bnekate uHpOpMAIUIO U3
TadMuI, W AWarpaMM,  HCIHOJb30BaTh
Ta6J'II/IIlbI u AuarpamMmbl AJIsL
MIPEACTABICHUS] CTATUCTUYECKUX NaHHBIX.
HaxoauTh onucarenbHble XapaKTepUCTUKH
JIAHHBIX.

BbiaBMraTh, KPMTHKOBATh THIIOTE3B O
XapakTepe CilyJyaiHOW W3MEHYMBOCTH W
onpenesonmx eé haxkropax.

BblgeasitTb Ha npuMepax —CllydaiHble
COOBITUSI B OIMKMCAHHOM CJ'Iy‘-IafIHOM OIIBITE.
®opMyIHpPOBATH YCIOBUS IIPOBEICHMS

CIly4aifHOTO OITBITA. Haxoguts
BEPOSITHOCTH  COOBITUH B  OMBITaX C
PaBHOBO3MOKHBIMH HCXOJaMH.
MopaeanpoBarhb OMBITHI c
PaBHOBO3MOXKHBIMH 3JI€eMEHTapHBIMU.
WUCXOJaMH B XOJI¢ MPAKTHUECKOH paboTHI.
OcBauBaThb TIOHSTHS: qucnepcust,

CTaHJApPTHOE  OTKJIOHEHHE  ClIy4ailHOM
BEJIMYUHBI.

Haxonuts JIACTIEPCHIO o
pacipeeneHuIo.

Haxoauts 10 w3BeCTHBIM  (opmymnam
JIACIIEPCUIO F€OMETPUYECKOTO u

OMHOMMAIBHOTO pPacpe/IeIICHUs.
3HAKOMHUTBCA C BBHIOOPOYHBIM METOJIOM
HCCIICIOBAHUSI  COBOKYIMHOCTH  JIaHHBIX.
H3yuyaTh B X0/¢ MPaKTUICCKON paboOTHI C
HCIIOJIb30BAHMEM  DJICKTPOHHBIX  TabJIHIl
MIPUMEHEHNE BBIOOPOYHOTO MeTroja
HCCIIeIOBaHMH.
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4 YCJOBUSA PEAJIMZAIIMU YYEBHOI'O IPEIMETA MATEMATHUKA

4.1 TpeGoBaHusi K MATEPHATIBLHO-TEXHHYECKOMY 00ecriedeHHI0
Peanusamnus yueOHoro mpeamera Matemartuka TpeOyeT Hanuuus ydeOHOro kaOuHeTa
Maremaruku.

ObopynoBanue yueOHOro kabuHeTa: pabouee MECTO MpemnoaaBaTelis (CTo, CTy); paboune
MecTa 00yJaronuxcs (CTOMbI, CTYJbs); KOMIUICKT Ta0uil: "Anredpa u Havana aHaau3a.
[TpousBoanas u nepBoodOpasHasn"; «OyHkIuu U rpadhukn»; «PopMysbl COKPAIIEHHOTO
yMHOXEHU; «CTepeomMeTpus», «MeTo] KOOpAUHAT B IPOCTPAHCTBE»; «OCHOBHBIC
TPUTOHOMETPHYECKHE TOXKIECTBA U (OPMYJIIbI»; MAKEThl MHOTOTPAHHUKOB U TEJ BPAILlEHUS U3
MeTaJula ¥ KapTOHA, HA0OP YePTEKHBIN ISl KIIACCHOU JOCKH.

Texnunueckue cpenctBa odyuenus: Mynstumenua-npoekrop Infocus IN114 x Full 3D;
sKkpaH HacTteHHbIH Lumien Eco Picture Mftte White; mepcoHaabHBII KOMIIBIOTED C
ycranoBieHHbIM [10, moakmtouennslii k cet Matepaer(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2, Ilepeuennb HOPMATHBHBIX NPAaBOBBIX JOKYMEHTOB, OCHOBHOM )
JAOTOJIHUTEILHOI y4eOHOli JuTepaTypbl, He00X0AMMOM /1JIsi 0CBOEHHSI Y4eOHOI0 MpeaMeTa
MaremaTuka.

a) Hopmamueno-npaeosvie akmul:

1. Tlpuxa3z MunoO6pnayku Poccun ot 17.05.2012r. Ne 413 «OG0 yrBepkenun QeaepaibHOTO
roCy/1IapCTBEHHOT'0 00pa30BaTeNIbHOTO CTaHIapTa CPEeIHEro O00IIero 0opa3oBaHusy (B pel.
npukazoB MunoOpHayku Poccun ot 27.12.2023 Ne1028);

2. llpuka3z Ne371 MunoOpHayku Poccunm ot 18.05.2023r. «OO0 yTtBepkaeHun QeaepaibHON
00pa30BaTeIbHON MPOTrPaMMBI CPETHETO MPOPECCHOHATEHOTO 00Pa30BAHUSY.

3. TIpuka3z Munnpocgerienust Poccun ot 04.10.2023 N 738 "O0 yrBepkaeHUN Qe/iepalbHOTO MEpeUHs
OJICKTPOHHBIX O6pa3OBaTe.HBHBIX pPeCypCOB, AOMYMICHHBIX K MCIIOJIB30BAHHUIO IIpHU pealu3alvun
UMEIOIINX TOCYJapCTBEHHYIO aKKPEAWUTALUIO 00pa30BaTEIbHBIX MPOIpaMM HAdaIbHOTO OOIIEro,
OCHOBHOT0 00111ero0, cpefHero odIero oopaszoBaHus"

4. Tlpuka3 Munnpocsemienus: Poccun ot 21.09.2022 N 858 "O6 yrBepkaeHN (enepabHOTO epeyHs
y4eOHHMKOB, JOMYIIEHHBIX K HCIOIB30BAHUIO IPU PEANTN3AIMU UMEIOLIHX TOCY1apCTBEHHYTO
aKKpeANUTALUI0 00pa30BaTeIbHBIX IPOrPaMM Ha4aIbHOTO O0IIEro, OCHOBHOTO OOLIETO, CPEIHETO
o6mrero 06pa3oBaHus OpraHU3aIMAME, OCYIIECTBISIOIIMMHI 00pa30BaTEIbHYIO AESTEIbHOCTD U
YCTaHOBIICHUS MTPEAETBHOTO CPOKA UCTIONB30BAHNS HCKITIOYSHHBIX YI€OHUKOB" .

0) Ocnoenan numepamypa:

1.

Maremaruka: anredpa ¥ Hadaia MaTeMaTHYECKOT0 aHalIu3a, TeOMeTpusi. AnreOpa v Havaa

MaTeMaTrueckoro ananusa: 10-11 kiaccsl: 0a30BbIN U YriayOnE€HHBIN YpoBHU : yueOHuk / L. A.
Amumos, 0. M. Konsarun, M. B. Tkauésa [u np.]. — 12-e u3n. — Mocksa : [IpocBemenue, 2024.
— 464 c. — ISBN 978-5-09-112136-0. — TekcT : 21eKTpOHHBIH // DIeKTpOHHBIH pecypc
nudposoit oopazoBarensHol cpenbl CITO PROFo6pa3oBanue : [cait]. — URL:
https://profspo.ru/books/149004

2.

Matemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOT0 aHalu3a, reometpus. 'eomerpus: 10-11

KJ1acchbl: 0a30BbIN U yriryOnéHHbIi ypoBHH : yueOHuk / JI. C. AtanacsH, B. @. byrysos, C. b.
Kamowmres [u ap.]. — 12-e u31. — Mocksa : [Ipocsemenue, 2024. — 288 ¢. — ISBN 978-5-09-

1

16447-3. — TeKcT : 3IeKTPOHHBIH // DIEeKTPOHHBIN pecypc HU(PpoBoi 00pazoBaTEIbLHON Cpebl

CIIO PROFob6pazoBanwe : [caiit]. — URL: https://profspo.ru/books/149002
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4.3. Ilepeyens mnporpamMmHoro oodecmeveHusi, NpogeccHOHAJbHbIX 0a3 [JaHHBIX,

HH}pOPMATMOHHBIX CIPaBOYHBIX CHCTEM pecypcoB HHGpOpPMAIMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTu « MHTepHeT», He0OXOAUMBIX /IJIsl 0CBOEHUS Y4eOHOI0 mpeaMeTa
MartemaTnka

JInuensuonHoe nporpammuoe obecreuenne: Microsoft Office Word 2013/2007 Microsoft Office Excel
2013/2007 Microsoft Office Power Point 2013/2007

HNnuTepHeT- pecypcesbl:
1.Ilepevens unppoBbIX (3MEKTPOHHBIX) ONOINOTEK:

-bubnuorexa P PROFob6pasosanue https://profspo.ru/
-DexTpoHH0-06pa3oBareabHas crcreMa FOpaiit https://urait.ru/

- Dnextponnas 6ubnroreka BI'TY https://bibl.cchgeu.ru/catalog/

- HOB — HaumonaneHas 3ekrponHas 6ubnuoteka https://rusneb.ru/

2 .KoncynerantlLiroc https://www.consultant.ru/

3.0durmanshsiii caiir OO0 «Mudoypox» https://infourok.ru/

4. Caiit OTkpbITHIH KOJUTEK. MaTemaTuka http://www.mathematics.ru

5. http://www.iprbookshop.ru/ DnekrponHo-0ubOIMOTEUHAs cCHCTeMa. (MaTeMaTHKa B

MOMOIIIb CTYJICHTY U IIKOJILHUKY — TecTbI Online)

4.4. OcobeHHOCTH peanu3anuu yueOHoro npegmera MaremaTuka J1Jis1 00y4aomuxcsi U3 4Yucia
HHBAJIM/IOB U JINI[ C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

[Ipu oOydeHMHU JHIl C OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI, IIPEIyCMaTPUBACTCS
WHIUBUAYAIbHBIN rpaduk 00ydeHus.

WNuBanupl u nuia ¢ orpaHUYeHHBIMA BO3MOKHOCTSMH 3/I0POBbsi 00€CIIeUeHbl IIeYaTHBIMU
1 JJIEKTPOHHBIMU 00pa30BaTEeIbHBIMH pecypcaMu B popMax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM
WX 3]I0POBBSL.

Jlist ocyiecTBI€HUST TIPOLIEYp TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOUHOU
aTTecTallii OOyYarolMXcs, CO3/Jal0Tcsl (DOHABI OIEHOYHBIX CPEACTB, AAANTUPOBAHHBIC IS
WHBAJIUJIOB U JIUI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI U TIO3BOJISIONINE OIEHUTH
JOCTHKEHHE MMH 3allJIJaHMPOBAaHHBIX B OCHOBHON 00pa3oBaTENIbHON Mporpamme pe3ylbTaToB
0o0y4eHHsI U1 YPOBEHb CPOPMUPOBAHHOCTH BCEX KOMIIETECHITUH, 3asBJICHHBIX B 00pa30BaTeIbHON
MporpaMMme.


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/
http://www.iprbookshop.ru/

5 KOHTPOJIb #W OIEHKA JOCTHXEHUHA
OCBOEHMA YYEBHOTI'O IPEJIMETA MATEMATHKA

PE3YJIbTATOB

Pe3ynbrarel 00yueHus

OnenHka pe3yabTaToB
(dbopMbI 1 METOTBI)

JIMYHOCTHBIE PE3VYJIBTATHI

1) rpaxIaHCKOTrO BOCIIUTAHHs: CHOPMUPOBAHHOCTh
IpakJaHCKOU MO3ULMH 00YYaroIerocsi Kak akTHUBHOI'O U
OTBETCTBEHHOI'0 WIE€Ha pOCCUIICKOro o0I11ecTBa,
IIPE/ICTAaBICHUE O MATEMAaTUYECKIX OCHOBAX
(YHKIMOHUPOBAHUS PA3TIMYHBIX CTPYKTYP, SBICHHIA,
MPOIIEeTyp TPaXkKIaHCKOTO 00IIecTBa (BBIOOPHI, OIPOCHI U
Jpyroe), yMEHHE B3aUMOJIEHCTBOBATH C COLIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHUHM € UX (PYHKLUUAMU U
Ha3HA4YEHUEM,;

2) NaTpUOTHYECKOTO BOCIIUTAHHS: CHOPMUPOBAHHOCTh
POCCHUICKON I'PaykJaHCKOW UIEHTUYHOCTH, YBaKEHHUS K
IIPOLUIOMY U HACTOSLIEMY POCCUMCKON MaTeMaTHKH,
LIEHHOCTHOE OTHOILLIEHUE K JIOCTHKEHUSM POCCUNCKUX
MAaTeMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
HCIOJIb30BaHUE 3TUX JOCTHKEHUHN B APYTUX HayKax,
TEXHOJIOTHUSIX, Chepax YKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS: OCO3HAHUE
ITYXOBHBIX IIEHHOCTEH POCCUICKOT0O HApOAa,
c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO
MIOBE/ICHHUS, CBA3aHHOIO C PAKTUYECKUM IIPUMEHEHUEM
JNOCTH>KEHHUI HAYKH U IEATEIIBHOCTBIO Y4EHOI0, OCO3HAHUE
JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy IyIIEro;

4) 3CTETUYECKOr0 BOCIIUTAHUS: ICTETUIECKOE OTHOIICHHE K
MUDY, BKJIIIOYasi 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 33a/1a4, peIIeHHH,
pacCcyX1eHHUI, BOCIPUUMYHMBOCTb K MaTEMaTHUYECKUM
aCIeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoro BocnuTaHus: CHOPMUPOBAHHOCTH YMEHHUSI
IIPUMEHSITh MAaTEMaTHUECKHE 3HAHUSI B UHTEPECax
3I0pOBOTO M 0€30MMacHOT0 00pa3a )KMU3HU, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0POBBIO (3I0POBOE MUTAHUE,
cOamaHCUPOBAaHHBIN PEKUM 3aHATUN U OTAbIXA, PETyJIspHast
(bu3nuecKkas akTUBHOCTB), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATHUAX CHOPTUBHO-0310POBUTEIIBHOM
JESITENBHOCTHIO;

6) TpyIOBOTO BOCITUTAHUS: TOTOBHOCTB K TPYIY, OCO3HAHUE
LEHHOCTH TPYIOJIIO0HS, HHTEpPEC K pa3InyHbIM chepam
npodeccnoHaNbHOM 1eATEIbHOCTH, CBSI3aHHBIM C
MAaTE€MAaTUKOU U €€ MPUIIOKCHUSIMU, YMEHHUE COBEPILIATh

29






OCO3HaHHBIH BEIOOp Oyay1iel npodeccuu 1 peaan30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIaHbI, TOTOBHOCTH U
CIIOCOOHOCTh K MAaTEMaTUYECKOMY 00OPa30BaHUIO U
caM000pa30BaHMIO HA POTHKEHUH BCEH KU3HMU,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEILICHHH
NPaKTHYECKHX 3a]a4 MaTeMaTHYECKOI HaIPaBICHHOCTH;

7) DKOJIOTHYECKOTO BOCIIUTAHHS: CHOPMHUPOBAHHOCTh
9KOJIOTMYECKON KYJIbTYpHI, TOHUMAaHNE BIUSHUS
COIMATbHOIKOHOMHYECKUX MIPOIIECCOB HAa COCTOSIHNE
MPUPOJHOM U COIUATIBHON CPEJibl, 0CO3HAHUE TI00aTBHOTO
XapakTepa 3KOJOrHYeCKUX Mpo0IeM, OpHEeHTAIHS Ha
PUMEHEHHE MaTeMaTHUECKUX 3HAHUH [T pelIeHHs 3aa4
B 00J1aCTH OKPY>KaloIel Cpeabl, MJIaHUPOBAHUE OCTYIIKOB
Y OLICHKU MX BO3MOXKHBIX ITOCIIEICTBHI JUISI OKpYKaroIen
Cpenbl;

8) eHHOCTH HAYYHOTO MMO3HAHUs: C(HOPMUPOBAHHOCTh
MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOHN MPaKTHKH,
MMOHMMaHNE MaTEeMaTHYECKON HAyKH Kak c(hepbl
YeJI0OBEYECKOH JICATEIIbHOCTH, 3TAIOB €€ Pa3BUTHS U
3HAYMMOCTH JJIsl Pa3BUTHUS [IMBUIIM3AIMH, OBJIA/ICHUE
SI3BIKOM MaTEMaTHKU U MAaTEMaTHYECKOH KyIbTypOr Kak
CPEIICTBOM ITO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIIATh
MIPOEKTHYIO U MCCIIEJOBATENbCKYIO 1€ATEIbHOCTh
WH/AUBUYaJIbHO U B TPYIIIE.

METAIIPEJIMETHBIE PE3YJIbTATDBI

OBnazeHue yHuBepcalbHbIMU TO3HABATEIbHBIMU
JIEUCTBUSIMHU .
ba3oBrle Jornyeckue AeiiCTBUA: BBIABIATE U

XapaKTEepPU30BaTh CYIIECTBEHHBIE IPU3HAKH
MaTeMaTHYeCKUX OOBEKTOB, MOHATHH, OTHOIIEHUN MEXIyY
MOHATUIMH, (HOPMYIUPOBATH ONPEIEICHUSI TOHATHIH,
yCTaHaBJIMBATh CYIIECTBEHHBIHN MPU3HAK KJIacCU(UKaLINY,
OCHOBAHUS JJIs1 0000ILEHHsI U CPAaBHEHHSI, KPUTEPUU
MIPOBOJIMMOI0 aHAJIN3a; BOCIPUHUMATh, (POPMYJINPOBATH U
peoOpa3oBHIBATh CYXKACHUS: YTBEPIAUTEIbHBIE U
OTpHILIaTENIbHBIC, €MHUYHbBIE, YACTHBIE U 0OIIIHE, YCIIOBHBIE;
BBISIBJIATh MATEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H
Y IpOTUBOpeYHs B (paKTax, JAHHBIX, HAOIIOJEHUSIX U
YTBEPKICHUSX, TPEUIaraTb KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHI; 1€TIaTh BEIBOJBI C
HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1E€IYKTUBHBIX U
VMHYKTUBHBIX YMO3AK/IOYCHUH, YMO3AKIOYEHUH 110
AHAJIOTUU; IPOBOJUTH CAMOCTOSATEIbHO JOKA3aTEIbCTBA
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MaTEeMaTHYECKUX YTBEPKICHUH (TIPSMBIE U OT TPOTUBHOTO),
BBICTpanBaTh apryMEHTAINI0, TPUBOTUTH PUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKIICHUS U
BBIBOJIBI; BBIOUPATH CIIOCOO peIIeHUs YIeOHOM 3a1aun
(cpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHUS, BBIOUPATH
HanOoJIee MOAXOAIINN C YUETOM CAMOCTOSTEIILHO
BBIJICTICHHBIX KPUTEPHUEB).

basoBbie uccieoBaTeabCKUe ICHCTBHS: NCTIOIb30BATh

BOIIPOCHI KaK MCCIIEI0BATEIbCKUH HHCTPYMEHT TIO3HAHMSI,
(bopMyIHpOBaTH BOIPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUHE,
po0sieMy, YCTaHABIMBATh HCKOMOE U JAHHOE,
(hopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIIHIO,
MHEHUE; TIPOBOJIUTH CAMOCTOSITEIILHO CILUIAHUPOBAHHBIH
AKCIEPUMEHT, UCCIICIOBAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEH MaTEMATHYECKOTO OOBEKTA, SIBICHUS,
IpoIiecca, BhISIBJICHUIO 3aBUCUMOCTEH MEXTy 00 bEKTaMH,
SIBIICHUSIMHU, TIPOIIECCAMH; CAMOCTOSITEIILHO (DOPMYyITUPOBATH
00001IIeHNS ¥ BBIBOABI TIO PE3yJIbTaTaM IMPOBEIEHHOTO
HAOJII0ICHUSI, MICCIICOBAHMUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 00OOIICHNUI;
MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MIPOIIECCa, a TAKKE
BBIJIBUTaTh IPE/IIIOI0KEHHUSA O €0 Pa3BUTHU B HOBBIX
YCIIOBHSIX.

PaGota ¢ nuHdpopMmaIme: BHIABIATH ASPHUIUTHI
nH(pOpMaIIUHY, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA
BOIPOC U JJIsl peIeHUs 3a]]a4i; BEIOUpaTh HH(OPMAIIUIO U3

HMCTOYHUKOB PA3JIMYHBIX TUIIOB, AHAJTU3UPOBATb,
CHUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IMYHbIX BUJOB U (POPM MpEICTaBICHHUS;
CTPYKTYpUPOBATh HH(OPMALINIO, IPEICTABIATH €€ B
pa3nuyHbIX (hopMax, HWUTIOCTPUPOBATE TPaPHUUECKH;
OLIEHUBATh HAIEKHOCTh HH(OPMAIIMU IO CAMOCTOSITENIEHO
c(OpMyYIHPOBAHHBIM KPUTEPHSIM, CHOPMYIUPOBAHHBIM
CaMOCTOSITENIBHO.

OBilaieHNEe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHU
y4eOHBIMU IEUCTBUSMU: BOCIPUHUMATH U ()OPMYITUPOBATH
CYXXJIEHUS B COOTBETCTBHUH C YCIOBUSIMHU H LEISIMU
o01eHus, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY
3pEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAaX, 1aBaTh
MOSICHEHUS 110 XOAYy PELICHUS 3a/1a4l, KOMMEHTUPOBATh
TIOJIYYEHHBIN PE3YNbTaT; B X07e 00CYKIEHUs 33a]]aBaTh
BOIPOCHI IO CYIIECTBY O0CYKAaeMO TEMBI, TPOOIEMBI,
pelaeMoi 3a1a4u, BbICKa3bIBaTh UJIEH, HALICIICHHBIE HA
MOWCK PEIIEHUs, COTTOCTABIISITH CBOM CYXKIECHHS C
CYXACHUSIMH JPYTUX YYaCTHUKOB JAMAJIora, OOHapyKUBaTh
pa3nuyue ¥ CXOJICTBO MO3ULIUH, B KOPPEKTHOH dopme




(bopMyIIHpPOBATH Pa3HOTJIACHS, CBOU BO3PAKCHUS;
NpCACTABJIATDH PC3YJIbTAThI PCILICHUA 3a1a4H, SKCIICPUMCHTA,
HCCIIEIOBaHMsI, IPOCKTA, CAMOCTOSTEIILHO BEIOUPATH
(dhopMaT BBICTYIUICHHUS C YIETOM 33]1a4 MTPE3ECHTAIUH
O0COOCHHOCTEH ayTUTOPHH.

OBnazieHue YHUBEPCATBHBIMH PETYJISTUBHBIMU Y4€OHBIMU
JEUCTBUSAMU:
CamoopraHu3aiys: COCTaBJIATh IJIaH, AITOPUTM PEIICHHS

3a7a4M, BBIOMPATH CIIOCO0 peIIeHHs C YUETOM NMEIOIINXCS
pecypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHHH C
y4€TOM HOBOH HH(OpPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTEIUICKT: BIIA/IETh

HaBbIKAMU IIO3HABATEJILHON peIeKCHu Kak OCO3HAHUS
COBEpIIAEMbIX ACHCTBUI U MBICIUTENBHBIX POLIECCOB, UX
pe3yJbTaToB, BIaJeTh CIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIs IIPOLIecca U pe3yJibTaTa peleHus
MaTeMaTUYECKOH 3a7jauu; IpeIBUIETh TPYIHOCTH, KOTOPBIE
MOTYT BO3HMKHYTb TP PEIIEHUH 33]]a4l, BHOCUTb
KOPPEKTUBBI B A€ATEILHOCTh HA OCHOBE HOBBIX
0OCTOSITENLCTB, TaHHBIX, HAWJCHHBIX OITUOOK, BBISIBICHHBIX
TPYAHOCTEH; OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U
YCIOBUSAM, OOBACHATH IPUUUHBI JOCTHKEHUS WIN
HEJOCTHIKEHUSI PE3YJIBTATOB JIEATENBHOCTH, HAXOJUTh
OLIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
CoBMecTHas J1eATeNbHOCTh: TOHUMATh U UCIOJIb30BaTh

MIPEUMYIIIECTBA KOMaH/HON W HHINBUyaTbHOU paOOTHI IIPH
pelIeHny yueOHbBIX 3a/1a4, MPUHUMATH [1e7Th COBMECTHOM
NeSTEIbHOCTH, TUTAHUPOBATH OPTraHU3aINI0 COBMECTHOMN
paboThI, pacrpenesaTh BUABI padoT, JOTOBAPUBATHCS,
o0cyXIaTh MpoIiece U pe3yibTaT paboTsl, 0000IIaTh
MHEHUS HECKOJIBKHX JIIOJIeH; y4aCTBOBATh B IPYIIIOBBIX
dbopmax paboTsl (00CykIeHUS, 0OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U UHBIE), BBIOTHITH CBOIO YacTh pabOThI U
KOOPJIMHUPOBATH CBOM JCHCTBHSI C PYTUMHU WICHAMHU
KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIINIA
MPOYKT IO KPUTEPHUM, CHOPMYITHPOBAHHBIM YIACTHHKAMHU
B3aUMOJICHCTBHSIL.

[NPEAMETHBIE PE3VJIbTATEI
Uucma ©  BBIYKCIEHHS:  ONEPUPOBATH

jiSA (6] HUCIIOJIb30BaTh
ACIIUMOCTH LCJIbIX YUCCII, PA3JIOKCHUC YUCIIa Ha MPOCTHIC
MHOXXUTCII JIA PCIICHHUA 3ala4; OICPHUPOBATH IOHATHCM:

IIOHATHUAMU:

HaTypaJIbHOC, qucCio, IMPU3HAKN

CTENEHb C palUOHAJIBHBIM IIOKa3aTeJeM; OIEepUPOBATh
MOHATUAMHU: JIorapudM 4ucia, AeCATUYHbIC U HATYpajIbHbIE

JorapuQmel.

Habmroneune n OILIEHKA
pe3yabTaToB  pabOThl  Ha
MPAKTUYECKUX 3aHATHSX;
IIpOBEpKa pe3yabTaToOB
CaMOCTOATEIbHON paboTHI;
OLICHKA YpOBHS 3HaHUN
CTYAEHTOB Ha KOHTPOJIBHO-
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VpaBHEHHsI Y HEpPaBEHCTBA: MPHUMEHSTh CBOMCTBA
CTENEHU i1 NpeoOpa3oBaHMs BBIPAKEHHH, ONEpUPOBATH
MOHATUAMM: IIOKA3aTeIbHOE YPaBHEHHUE M HEPABEHCTBO,
pelaTh OCHOBHBIE THIbI I10KA3aTEJIbHBIX YPaBHEHUH U
HEpaBEHCTB;  BBINOJHATH MPEOOpa30BaHUs  BBIPAKCHUH,
COAEp)KaIlMX  JIorapu(Mbl,  ONEPHPOBATH  MOHATHAMHU:
Jorapu(MHUECKOe ypaBHEHME U HEPABEHCTBO;  HAXOIUTh
pelIeHns NPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
OIIEpUPOBATh MOHATUSAMU: CUCTEMA JIMHEWHBIX YPaBHEHUH U
e€ peuieHue, UCIoNIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUI
JUI pELICHMs INPaKTUYECKUX 3a7ayd; HaXOAWTh PELICHUs
IIPOCTEHIINX CHUCTEM M COBOKYNHOCTEM pallMOHAIBHBIX
YpaBHEHUI W  HEPaBEHCTB, MOJEIUPOBAaTh  pealibHbIC
CUTyallUl Ha s3bIKE alureOpbl, COCTABIATh BbIPAKEHMUS,
YpaBHEHHUsI, HEPAaBEHCTBA M CUCTEMbI IO YCIOBHIO 3aJayH,
UCCIIENIOBAaTh IIOCTPOCHHBIE MOJENHA C MCIIOJIB30BaHUEM
anmnapara ajareopsl.

@yakiuyr W TpaduKU:  ONMEpUpOBaTh  MOHATHIMU:
nepuoandeckass (QYHKIUS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKINK, TOYKM SKCTpeMyMma (QYHKIWH, HauOoibliee Hu
HauMeHblllee  3HAueHHUs  (QYHKIMH HA  IPOMEKYTKE,
WCTOJIB30BaTh WX JJIS MCCIENOBaHUS (DYHKUIUH, 33aJaHHOU
rpadukom; OIIEpUPOBATH HOHATUSAMMU: rpaduku
MIOKa3aTeIbHOMU, JTOrapupMUIeCKO U TPUTOHOMETPHUECKUX
¢byHKIMH, U300paxaTh UX HAa KOOPJMHATHOW IUIOCKOCTH H
UCIOJIb30BaTh Ui PELICHHUs YpPaBHEHUII U HEPABEHCTB;
n300pakaTh Ha  KOOPAWHATHOW  IUIOCKOCTH  Tpaduku
JUHENHBIX YpPaBHEHUH W HCIIOJIB30BAaTh WX JUISl PELICHUS
CHCTEMBbl JMHEWHBIX YpaBHEHMH; MCIIOIb30BaTh TIpaduKu
GbyHKIMR U MCCIeI0BaHUs MTPOLIECCOB U 3aBUCUMOCTEH U3
JIPYTUX Y4eOHBIX JUCHUILINH.

Hauvana MaTemaruueckoro asanusa: OINEpUPOBAThH
MOHATUSMU:  HENpepbiBHAs  (QYHKOMS,  IPOU3BOJHAs
(GYHKIIUHM, HCIIOJIb30BATh T'€OMETPUYECKUN U (PU3HMUECKUIl
CMBICJI TIPOM3BOAHOM JUIi pELIEHMs 3a7ay; HaXOIUTh
MIPOU3BOJIHBIE  DJIEMEHTApPHbIX  (QYHKIMHA,  BBIUUCIATH
MIPOU3BO/IHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO (DyHKIMH;
UCMOJIb30BaTh MPOU3BOAHYIO JUIS MCCIEAOBAaHUS (DyHKIUU
Ha MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHATH Pe3yJIbTaThl
UCCIIEIOBAaHUsI K TIOCTPOCHUIO TpauKOB; HCIOJIB30BATH
MIPOM3BOJIHYIO U HAXOXK/IEHUS HAWJIYYIIEero pEelIeHUs B
MPUKJIAJHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX,
3aayax; OINEpUpOBaTh MOHSTHUSAMHU: TMEpBOOOpa3Has U
MHTErpa, NOHUMATh FeOMETPUUYECKUN U (PU3NUECKUN CMBICI
UHTErpajla; HAXOAWTh IMEPBOOOpPA3HBIE  AJIEMEHTapHBIX

YU4ETHOM
KOHTPOJIbHAS

pazzaeny

3aHATHH;

pabora
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GbyHKUIMH, BBIMUCIATH HMHTErpan mo Qopmyne HproToHa—
JleitbHuIa; pemarh TNPUKIATHBIE 3a7add, B TOM YHCIE
COLIMAJIBHO-9)KOHOMHYECKOTO ¥ (PU3NYECKOTO XapakTepa,
CpeACTBaMHU MaTEMaTUYECKOTO aHaIN3a.

OmnepupoBatb HOHSATHSIMH: WINHAPUYECKAs
MOBEPXHOCTh, 00pa3yoIIue HMIHMHAPUIECKON MOBEPXHOCTH,
WINHADP,  KOHHWYECKas  IMOBEPXHOCTh,  OOpasyrolnue
KOHHYECKOM MOBEPXHOCTH, KOHYC, cepuieckas
MOBEPXHOCTh; PACIO3HABaTh Tejla BpalleHUus (LWIHHID,
KOHYC, cepa u map); oObSICHATh CHOCOOBI MOJYYCHHS TEI
BpAILlICHHS;, KIaCCU(PUIMPOBATh B3aMMHOE PACIIOI0KEHUE
cepbl U IJIOCKOCTH; ONEPUPOBATh MOHATUSAMU: HIAPOBOM
CeTMEHT, OCHOBAaHHME CErMEHTa, BBHICOTA CETMEHTa, IIapOBOM
CIJIOH, OCHOBAaHHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS,
[IAPOBOM  CEKTOp; BBIYUCIATH OOBEMBI W IUIOMIAU
MOBEPXHOCTEH TeJ BpAICHHS, TEOMETPUYECKHX Tel C
npUMEHEHHEeM  (QOopMyll;  ONEpUpOBaTh  IMOHATHUSIMHU:
MHOTOI'PaHHHK, BIUCAHHBIA B Cepy M OINUCAHHBIH OKOJIO
chepel, chepa, BHHcaHHasT B MHOTOTPAHHUK WU TEIIO
BPAILICHHS, BBIYUCIATH COOTHOUICHUS MEXAY IJIOUIAIIMHU
MOBEPXHOCTEH W 00BEMaMH TOAOOHBIX TEN; H300pakaTh
u3zydaemble (PUTYpBI OT PYKH M C NMPUMEHEHHEM IPOCTHIX
YepTEKHBIX ~ MHCTPYMEHTOB;  BBINOJNHATH  (BBIHOCHBIC)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYp:
BUJ| CBEPXY, COOKY, CHU3Y, CTPOUTh CEUCHHsI Tell BpallleHHs;
U3BJIEKaTh,  MHTEPIPETUPOBATH M  MPeoOpa3OBbIBAThH
uHGOpPMALMI0O O  MPOCTPAHCTBEHHBIX TI€OMETPUUYECKUX
¢urypax, TpeNCTaBICHHYI0 Ha 4YepTeXax M PHUCYHKaX;
OTIEPUPOBATH MOHATHUEM BEKTOP B IIPOCTPAHCTBE; BHIMOIHATH
JEWCTBUSI CIIO)KEHUSI BEKTOPOB, BBIUMTAHHUS BEKTOPOB U
YMHOXKEHUS BEKTOpa Ha YHCIO, OOBSCHITH, KAaKHUMHU
CBOWCTBAMM OHM  OONagarOT, MPUMEHATh  IMPaBUIIO
napajulefienunena; ONepupoBaTh MOHITUSIMU: JEKapTOBBI
KOOp/JMHATBl B MPOCTPAHCTBE, BEKTOp, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOpaMH, CKaJISIpHOE MIPOU3BEIICHHE BEKTOPOB,
KOJUTMHEApHbIE ¥ KOMIUTAHAPHBIE BEKTOPHI; HAXOIUTh CYMMY
BEKTOPOB W TMPOU3BEACHNE BEKTOpa Ha YHUCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJISIPHOE MPOU3BEICHHE, PACKIIAIBIBATE BEKTOP
MO0 JIByM HEKOJUTMHEAPHBIM BEKTOPaM; 3aaBaTh IUIOCKOCTh
ypaBHEHHMEM B JEKapTOBON CHCTEME KOOPAMHAT; MPUMEHSTh
reoMeTpruecKue (GakThl A PEHICHUS CTEPEOMETPUUYECKUX
3aJa4, IPENoaraloliiX HECKOIBKO IIaroB penieHus, eciu
yCJIOBUS TpPUMEHEHHs 3aJaHbl B sBHOM (opme; periath

MPOCTEHIINE TEOMETPUYECKUE 3a0aU
Ha MPUMEHEHHE BEKTOPHOKOOPIMWHATHOTO METO/A; pellaTh
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3aJjaud Ha JI0KA3aTeJIbCTBO MATEMAaTHUYECKUX OTHOIICHHH U
HaX0XKJCHUE TeOMETPUUYECKHX BEIWYMH MO o0paslaM HIu
ITOpUTMaM, TMPUMEHSS M3BECTHBIE METOJbI MPH PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTUYECKUX 3a/1a4; MPUBOAUTH PUMEPHI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJAE U JKU3HH,
pacro3HaBaTh MMPOSBICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE;
OPUMEHATh  TOJYYEHHbIE  3HAHWA  Ha  INPAKTUKE:
AaHATM3MPOBATh  peaJbHbIE  CHUTyallMd ¥  IPUMEHATH
U3y4eHHBIE TOHATHA B IPOIECCe TIIOMCKA  PELICHUS
MaTeMaTU4YECKU copMyTpPOBAHHOMN poOIeMBbl,
MOJICIMPOBATh pealibHbIe CUTYallMd Ha S3bIKE T€OMETpUH,
UCCIIE0BaTh IIOCTPOCHHBIE MOJEIH C MCHOJIb30BAaHHEM
TE€OMETPHUECKUX MOHATHH W TeopeMm, ammapara aireOpel,
penate MpakTUYeCKUe 3aJadyd, CBS3aHHBIC C HAXOXKICHUEM
T€OMETPUYECKUX BEITHMYHH.
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paboueii nporpaMMbl yueOHOro nmpeaMmera MaremaTuka

JIMCT AKTYAJIM3ALLUN
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penakuuu

IIyHKT C BHECEHHBIMU
U3MEHEHUSAMHU
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