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1 IMMACIHOPT PABOYEM IMPOI'PAMMBI YYUEBHOI'O ITPEIMETA
MATEMATUKA

11 ObsacTh NPUMEHEHUsI MPOrPaMMBbI

Peanuzamust cpennero ob6miero oOpaszoBanust B npenenax OII CIIO mo mporpamme
MOJTOTOBKH CHELIUAIMCTOB CPEeAHEro 3BeHa Mo creuranbHocTH 15.02.10 mexaTpoHuka u
MoOmiIbHas pobotoTexHuka(mno orpacisiMm) B coorBerctBur C ®I'OC CIIO no cneuuansHOCTU
15.02.10 mexatpoHHKa 1 MOOHIIbHASI pOOOTOTEXHHUKA(TIO OTPACIISIM) c Y4E€TOM
tpeboBanuiit ®I'OC cpennero oduiero odpazoBanus, yrBepxaeHHoro [Ipukazom MunoOpHayKu
Poccun ot 17.05.2012r. Ne 413(B pea. npukazoB Muno6praayku Poccun ot 27.12.2023 Ne1028 u
¢benepanbHOl oOpazoBarenbHO mporpammbl CIIO, yTBepkIeHHON mpukazoM MuHOOpHAYKH
Poccuu ot 18.05.2023 Ne371).

1.2 OO0masi xapakTepucTHKA yueOHOro npeamera MartemaTuka

Matemaruka CIyKUT OIIOPHBIM MPEAMETOM I U3YUYEHUSI CMEXHBIX TUCLUIUINH, a B
KHM3HH IOCJIE ILKOJIbI pealbHONM He0OXO0AUMOCTBIO CTAaHOBUTCS HENpEephIBHOE 00pa30BaHUE, UYTO
TpeOyeT TMONHOIEHHOW 0a30BO 00IIe00pa30BaTEIIbHON TOATOTOBKHM, B TOM 4YHUCIEC U
MaTeMaTHYeCKOM. DTO OOYCJIOBIEHO TEM, YTO B HAIIM JHM PACTET YUCIO CHELHAIbHOCTEH,
CBSI3aHHBIX C HENOCPEJICTBEHHBIM NPUMEHEHHUEM MaTeMAaTUKH: U B cepe PKOHOMHUKHU, U B
Ou3Hece, M B TEXHOJOTHYECKUX O0JIACTSIX, U Ja)xke B I'yMaHMTapHbIX chepax. Takum obpazom,
Kpyr O0OydYamoIuxcsi, s KOTOPbIX MaTeMaTHKa CTaHOBUTCS 3HAUUMBIM IPEIMETOM,
CYIIECTBEHHO PacIIUpPsIETCS.

[IpakTuueckast oJI€3HOCTh MAaTEMAaTUKHU 00YCIIOBJIEHA TEM, YTO €€ PEAMETOM SIBIISIFOTCS
(GbyHIaMeHTaJIbHbIe CTPYKTYpPbI HAIIEro MHpa: MPOCTPAHCTBEHHBbIE (OPMBI M KOJIUYECTBEHHbIC
OTHOIIEHUS OT IMPOCTEHIIMX, YCBAaHUBAaEMbIX B HEMOCPEICTBEHHOM OIIBITE, /0 JOCTATOYHO
CJIO’KHBIX, HEOOXOUMBIX JJIsl Pa3BUTHS HAyYHBIX M TEXHOJOTMUYECKUX HJeH. be3 KOHKpeTHbIX
MaTeMaTHYeCKUX 3HaHWW 3aTPyAHEHO MOHUMaHHWE MPUHLUIIOB YCTPOWCTBA M HCIOJb30BaHUS
COBPEMEHHOM TEXHUKH, BOCHpPUATHE W HMHTEpIpeTalus pa3HOOOpa3HOW COLMAIBHOM,
SKOHOMMYECKOH, MOoIuTHUECKON nHpopmanuu, Mano3((eKTUBHA MOBCEIHEBHAs MpPaKTUYECKas
nesTenbHOCTh. KakJoMy YenoBeKy B CBOEH JKU3HU MPUXOJUTCS BBIIOJIHATH JIOCTaTOYHO
CIIO)KHBIE PAcu€Thl U COCTABJIATH HECJIOXKHBIE AITOPUTMBI, HaXOAWUThb HYXHbIE (QOPMYJIBl U
OPUMEHATh MX, BJIaJeTh NPAKTUYECKUMU MNpUEMAMH TE€OMETPUUYECKHX W3MEpPeHHH U
MIOCTPOCHU, YUTaTh MHPOPMAIUIO, MPEACTABICHHYIO B BUy TaOJuUL, JUarpamMm U rpadukxos,
KHUTb B YCIIOBHSX HEOIPEAeJIEHHOCTH M IOHMMATh BEPOSTHOCTHBIM XapakTep ClydaifHbIX
coObpITui. OZHOBPEMEHHO C pacuIMpeHueM cdep NPUMEHEHHs] MATeMaTUKU B COBPEMEHHOM
ol1ecTBe BcE 60siee BaXKHBIM CTAHOBUTCS MATEMaTUYECKUH CTHIIb MBIIIICHHS, TPOSBIISIOIUICS
B OIpENENEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3yyeHus: MaTeMaTUKH B apceHall IpUEMOB
U METOJIOB MBIIUICHHUS YeJIOBEKa €CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCS MHAYKIUS U ACTYKIHA,
0000IIeHNe W KOHKpEeTH3allus, aHajdu3 M CHHTE3, KiaccuHUKamus W cucTeMaTH3alus,
abctparupoBanue u aHanorus. OOBEKTHl MaTeMaTHMYECKHX YMO3AKJIIOUEHHUH, IMpaBHia HX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXaHHU3M JIOTUYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BhIpabOTKE
yMeHusi (HopMyaupoBaTh, OOOCHOBBIBATH M JIOKa3bIBaTh CYXJAEHHUS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOe MbIIUIeHHe. MaTemaTuke MNpUHAJIeKUT Beaymas poib B (OpPMUPOBAHUU
AITOPUTMUYECKON KOMIOHEHTH! MBIIIJICHUS M BOCOHUTAHUM YMEHMH JEWCTBOBATH MO 33JaHHBIM
aJIrOpUTMaM, COBEpPIIEHCTBOBATh M3BECTHBIE M KOHCTPYHMPOBaTh HOBbIE. B mporiecce perieHus
3aJ]a4 — OCHOBHOW y4eOHOM JeATeNbHOCTH Ha YPOKaX MAaTEMAaTUKU — Pa3BUBAIOTCS TBOpPUYECKAs U
MpUKJIaaHas CTOPOHBI MblIeHUs. OOydyeHne maTreMaTuKe AaéT BO3MOXKHOCTb pas3BUBATh Yy
o0yyJaromuxcs TOYHYIO, PallMOHANIBHYIO U UH(OPMATUBHYIO pedb, YMEHUE OTOMpaTh Hamboee
MOAXOJIALINE SA3BIKOBBIE, CHMBOJIMYECKUE, TpapUuecKue CpeCTBa JJIsl BBIPAXKEHUS CYKIACHUHN U
HarJsIHOTO UX mpeactaBieHus. Heo6XouMbIM KOMIIOHEHTOM O0IIEH KyJIbTypbl B COBPEMEHHOM
TOJIKOBAaHUM sBJIseTCA oOOIIee 3HAKOMCTBO C METOJaMM IIO3HAHMs JEHCTBUTEIBHOCTH,
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IIPEICTABICHUE O IIPEIMETE U METOAEC MATEMAaTUKH, €ro OTJINYMS OT METOJOB €CTECTBEHHBIX U
TYMaHHUTapHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHS MAaTEeMAaTUKU Ui PEIICHHs HAy4HBIX U
INPUKIAAHBIX 3afad. TakuM oOpa3oM, mMareMaTHueckoe oOpa3oBaHHME BHOCUT CBOM BKJaJl B
¢dopmupoBanue oOmed KyIbTyphl 4YeloBeka. V3ydeHHWe MaTeMaTWKH CIOCOOCTBYET
JCTETUYECKOMY BOCIUTAHHUIO YEJIOBEKA, NOHMMAHMUIO KPACOThl M M3SIIECTBA MAaTEMaTHYECKHX
paccyXIeHH, BOCIPUATHIO T€OMETPUYECKHX (POPM, YCBOCHHIO UIEH CUMMETPHH.

1.3 Heau u3yvyeHus: yueoHoro npeamera MareMaTuka

[IpuopuTeTHbIMM  LETSIMH  OOYYEHHST MaTeMaTUKe  SBIAIOTCS:  (OPMHUpPOBAHHE
LEHTPAJIbHBIX MaTeMaTUYeCKUX MOHATHHM (YuCllo, BEIMYMHA, TIeoMmeTpuueckas urypa,
NIEpEMEHHAsA, BEPOSATHOCTh, (PYHKIHS), 00€CIIEUNBAIOIINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTD
MaTeMaTH4eCcKOro o0pa3oBaHus 00yJaroIUXCs; NOJBEAEHUE 00YyUaIOIMXCs Ha JTIOCTYITHOM IS
HUX YpPOBHE K OCO3HAaHHIO B3aMMOCBS3M MATEMATHKUA W OKPYXKAIOIIEr0 MHpA, ITOHUMaHUE
MaTeMaTUKU KaK 4YacTH OOILeH KyJIbTypbl YeJIOBEUYECTBA; PA3BUTHUE HHTEIEKTYalbHbIX W
TBOPUYECKUX CHOCOOHOCTEH OOyuaroluxcs, M03HABAaTEIbHONW aKTHUBHOCTH, UCCIIEOBATEIbCKUX
YMEHUH, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K H3YYEHHI0 MaTeMaTuKu; (opMupoBaHue
(GYHKIMOHATHPHOH MaTeMaTHYeCKOW TIPaMOTHOCTH: YMEHHS paclo3HaBaTb MaTeMaTHYECKHe
acIleKThl B PEaJbHBIX XKU3HEHHBIX CUTYaLUsAX U MPU U3YUEHUU JAPYIMX Y4EOHBIX MPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (OpMYyIUPOBATh UX HA SI3bIKE MAaTEMAaTUKU U
CO3/1aBaTb MAaTe€MaTH4YECKUE MOJEIU, NPUMEHATh OCBOCHHBIM MAaTeMaTH4eCKUH ammapar i
peuIeHusl NPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh U OLICHUBATH ITOJYYECHHBIC
pe3yJIbTaThI.

14 Mecto yuyeOnoro npeamera Maremaruka B crpykrype IHHIICC3:

VYuebublii npeamer MareMaTnka SBISETCS Y4YEOHBIM IpeIMETOM 00s3aTelbHOM
npeaMeTHoM obnmactu «Matematuka u uapopmarukay OI'OC cpeanero odirero oopa3oBaHusl.

B yue6nom mutane IITICC3 yueGnblit npeamer OVYIIL.04 MartemaTtuka BXOJUT B COCTaB
o0mmx 001eo0pa3oBaTeNbHbIX YU4E€OHBIX MPEIMETOB, (OPMHUPYEMBIX M3 00A3aTEIbHBIX
npeametHeix obnacteit @I'OC cpeanero obmero oOpasoBanus. [Ipu 3ToM u3yueHue mpeamera
MPEeIyCMOTPEHO Ha OPOGUILHOM YPOBHE M HANpaBlI€HO Ha JOCTHKEHHME JIMYHOCTHBIX H
METaNpeIMETHbIX pe3yJIbTaTOB OOY4YEHHUs, BBIOJHEHHE TPeOOBaHUN K MpPeAMETHBIM
pe3yibpTaTaM OOy4eHHs.



2 TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITIPEAMETA
MATEMATUKA

JIMUHOCTHBIE PE3YJIBTATDBI

B pesynpTare u3ydeHus MaTeMAaTHKH Ha YPOBHE CpeIHEro oOmiero odopazoBaHUs y
oOyuatomerocsi 0yayT chOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI:

1) rpakmaHCKOrO  BOCIUTAHUA:  CPOPMHUPOBAHHOCTH  TIPAKIAHCKOW  MO3UIMU
oOyJaromerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O HYJIEHA POCCHUUCKOTrO OOIIECTBA, OCO3HAHUE
CBOWX KOHCTHTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA M ITPABOIIOPSIKA; IPUHSATHE
TPaTUIIMOHHBIX HAIIMOHATLHBIX, OOIICYEIOBEUECKUX TYMAHUCTHYECKUX U JIEMOKPATHUECKUX
[IEHHOCTE; TOTOBHOCTh IPOTHBOCTOSTh MICOJIOTHU SKCTPEMU3Ma, HallMOHAIN3Ma, KceHOPoOHH,
JTUCKPUMUHAIINY 110 COITMAIIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM IIPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTH B HMHTEpecax TPa)IaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABIICHUH B 00IIE00pa30BaTEIIFHON OPTaHU3AIMH U JICTCKO-FOHOIIECKHIX
opranm3anuvsiax; YMCHHC B3aI/IMOIleI\/JICTBOBaTI) C COUMAJIbHBIMU UHCTUTYTAaMH B COOTBETCTBUH C UX
(GyHKIMSAMU ¥ Ha3HAYEHUEM; TOTOBHOCTh K TYMAaHUTAPHON M BOJIOHTEPCKOH e TEIbHOCTH;

2) TATPUOTHYECKOTO BOCIHMTAHHS: OCO3HAHHE CPOPMHUPOBAHHOCTH POCCHUCKON
TPOXIAHCKOW HMJICHTHYHOCTH, TMATPUOTHU3Ma, YBAXKEHUsS K CBOEMY Hapojy, YYyBCTBa
OTBETCTBEHHOCTH Iiepe] PoinHoi, ropiocT 3a CBoM Kpaii, cBOr0 PotnHy, CBO SI3bIK U KYJIBTYPY,
NPOILIOE M HACTOSIIEE MHOTOHAIMOHAIBLHOTO Hapoja Poccuu; IIEHHOCTHOE OTHOIICHHE K
rOCy/IapCTBEHHBIM CUMBOJIAM, HCTOPHUYECKOMY U TIPUPOTHOMY HACIIEIHIO,

MaMATHUKAM, TpaJuliuiaM HapOJ0B POCCI/II/I, JOCTUKCHUAM Poccun B HayKe, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYJE; UAeHHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXEeHHUIO H 3ammuTte OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CYIh0Y;

3) 1yXOBHO-HPABCTBEHHOT'O BOCIMTAHUS: OCO3HAHHE JTyXOBHBIX IEHHOCTEH POCCHUICKOTO
Hapoja; cOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, ITHUECKOTO MOBEIEHUS; CIIOCOOHOCTh
OLICHWBATh CUTyallMI0 ¥ TPUHUMATh OCO3HAHHBIE  PEIICHUs, OpPUEHTHPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;, OCO3HAHHE IMYHOTO BKJIaJa B TOCTPOCHUE
yCTOMYMBOrO OyAyIIEro; OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM W (UIH) JAPYTUM
YJ€HaM CEMbH, CO3JaHHI0 CEMbH HAa OCHOBE OCO3HAHHOIO MPHUHATHSA LIEHHOCTEW CEMEWHOU
JKM3HH B COOTBCTCTBHHU C TpaJULIUAMU HAPOIAOB POCCI/II/I;

4) 9CTETUYCCKOI'0 BOCIIMTAHUA: 3CTETUYCCKOC OTHOICHUEC K MUPY, BKIIIOYasd 3CTCTUKY
6I)ITa, HAaY4YHOT'O U TCXHUYCCKOI'o TBOPYECTBA, CIIOPTA, TPyda U O6HI€CTB€HHI)IX OTHOMGHHﬁ;
CIOCOOHOCTh BOCIIPUHUMATH Pa3IMuYHbIE BHUJIBI MCKYCCTBA, TPAJUIIMKA M TBOPUECTBO CBOETO U
JIPYyTUX HApPOJOB, OIIYIIAaTh SMOIMOHAILHOE BO3JCHCTBHE HCKYCCTBA; YOEKIECHHOCTH B
3HAYUMOCTH I JMYHOCTH U OOIIECTBA OTEUECTBEHHOTO M MUPOBOTO UCKYCCTBA,

ATHUYECKHUX KYIbTYPHBIX TPATUIUI U HAPOJHOTO TBOPUYECTBA; TOTOBHOCTH K CAMOBBIPAKEHHUIO B
Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUC ITPOABJIATE Ka4ECTBA TBOp‘—IeCKOﬁ JIMYHOCTH,

5) ¢usnveckoro BocmuTaHusA: CHOPMHUPOBAHHOCTD 3J0POBOTO M O€30mMacHOro odpasa
KHN3HH, OTBCTCTBCHHOI'0O OTHOIICHUA K CBOCMY 3I0POBBIO; HOTpe6HOCTI) B (i)I/ISI/I‘ICCKOM
COBCPUICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-O3}10p0BHTeJ’IBHOI71 ACATCIIBHOCTBIO, AKTHUBHOC
HEMPHUITHE BPEIHBIX MMPUBBIYEK U MHBIX (OPM MPUIHNHEHHS Bpeaa PU3nIecKoMy U
MICUXHYECKOMY 3/I0POBBIO;

6) TpyaOBOr0 BOCIHTAHHS: TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTepPCTBa,
TpyAOIIOOMe; TOTOBHOCTh K AaKTHBHOH JCATEIBHOCTH TEXHOJIOTMYECKOH U  COLMAIBHOM
HATPaBJICHHOCTH, CIIOCOOHOCTh HHHUIIUMPOBATH, TUIAHUPOBATh M CAMOCTOSTEIBHO BHIMOIHSTH
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TaKyl0 JAEATeIbHOCTb, HMHTEpPeC K pa3IuuHbIM chepam NpodeccHoHaTIbHON IesITeIbHOCTH,
YMEHHE COBEpILaTh OCO3HAHHBIM BBIOOp Oyayiiei mpodeccuu U peaqu30BBIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHUI0O W CamMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEW JKU3HU;

7) DKOJOrMYECKOro BOCHHTAHHS: CHOPMUPOBAHHOCTH 3KOJIOTUYECKON KYIBTYPBI,
NOHUMAHHUE BIMSHUS COLHAIbHO-9KOHOMUYECKUX IIPOIECCOB HAa COCTOSIHUE NPUPOTHON |
COIIMAJBbHOW  Cpeabl, OCO3HaHME TJIOOAIPHOTO XapakTepa OSKOJOTHYECKHX  IPOOJIeM;
IUTAHUPOBAHKE M OCYILIECTBICHUE JCUCTBHI B OKPY’KaIOIIEH cpe/ie Ha OCHOBE 3HAHMS IIeJIel
YCTOWYHMBOTO PAa3BUTHs YEIOBCUECTBA; AKTUBHOE HENPHUATHE JCHCTBHUH, NMPHHOCAIIMX BpE.
OKpY>Kalollel cpesie; yMeHUe MPOrHO3UPOBaTh HEOIArOMPHUITHBIE YKOJIOTHUECKUE MOCIIEICTBHUS
NpEeINPUHIMAEMBIX JICMCTBUHM, NPEAOTBpAlIaTh HX; pPACHIMPEHHE OIBbITa JCeSITEIbHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH;

8) IEHHOCTH HAy4YHOrO IMO3HaHUs: CHOPMHUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKl M OOLICCTBEHHOW NPAKTHKH,
OCHOBAaHHOTO Ha JHaJiore KYJIbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MeECTa B
MOJHMKYJIBTYPHOM MUPE; COBEPILICHCTBOBAHHE SI3HIKOBOI M YNTATEIILCKOW KYJIBTYPhI KaK CPEACTBa
B3aUMOJACUCTBHS MEXAy JIOJbMH U TIO3HAaHUS MHpPA; OCO3HAHUE LEHHOCTH HAyYHOU
JESITeTBbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO W HCCIEAOBATEIBCKYIO NEATEILHOCTh
WH/IMBUYAJIBHO U B TPYIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

B pesynbraTte OCBOEHHS MpOrpamMMbl 10 MaTéMaTHKE HAa YPOBHE OCHOBHOTO OOIIETo
oOpazoBanust y oOyd4aromerocss OyayT c(hOpPMUPOBAHBI METaNpeIMETHBIE PE3yIbTaThl,
XapaKTEepPU3YIOIIHECs  OBJIAJACHUEM  YHHBEPCAIbHBIMH  IIO3HABATEIbHBIMU  JICHCTBUSIMH,
YHUBEPCAJTbHBIMA KOMMYHHKATHBHBIMHA JICHCTBUSIMH M YHHUBEPCAIBHBIMH PETYISTHBHBIMU
nevictBusiMu. [lo3HaBaTenbHbIE YHUBEpCAIbHbIE YUeOHbBIE IEHCTBHUS.

OBgJajleHNe YHUBEPCAIbLHBIMH MO3HABATEIbHBIMU /1€ CTBUSIMM:

a) 0a30BbIE JIOTMUECKUE JIEHCTBUS: CAMOCTOSTENBHO (POPMYIHPOBATh U aKTyaJIM3UPOBATh
npobieMy, paccMaTpuBaThb €€ BCECTOPOHHE; YCTAHABJIMBATH CYIIECTBEHHBIM IPU3HAK WIH
OCHOBAHUA JIs1 CpaBHCHUA, KJ'IaCCI/I(bI/IKaHI/II/I n O606HI€HI/I${; ONpeaAcCIAThL UCIU ACATCIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUH UX JOCTHXKEHHMS; BBIBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS
B pacCMaTpUBAEMBbIX SBJICHHSX; BHOCUTh KOPPEKTUBHI B 1€ TEbHOCTh, OLIECHUBATh COOTBETCTBHE
pe3yabTaTOB II€NsM, OLEHUBATh PUCKU IOCIEACTBUM JEATENbHOCTH; pPa3BUBATh KpEaTHBHOE
MBILIUIEHUE MTPU PELLICHUN )KU3HEHHBIX MTPO0JIeM;

0) 0a30BBIE HCCIIENOBATEILCKUE NENCTBUA: BJIAJIETH HaBBIKAMHA
y4e0HO-HCCIIeIOBATEIbCKOW M MPOEKTHOM JEsTeNTbHOCTH, HAaBBIKAMU pa3pelieHHs] MpoosieM;
CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIbHOMY IMOHCKY METOJOB pPEIICHUs MPaKTHYECKUX
3aaa4, NPpUMCHCHHUIO Pa3JIMYHBIX MCETOJ0B IIO3HAHUWA; OBJAACHHUC BUAAMH JCATCIBHOCTH I10
MOJIYyUEHUI0O HOBOTO 3HAHUS, €ro MHTEpHpeTaluu, NOpeoOpa3oBaHUI0O U TNPUMEHEHHIO B
Pa3NUYHBIX Y4EOHBIX CUTYyallUsAX, B TOM YHUCIIE IIPH CO3JJaHUU YUEOHBIX U COIUAIBHBIX TPOEKTOB;
(opMHpOBaHHE HAYYHOI'O THUIIA MBIIUICHUS, BIaJIeHUE HAYYHOH TEPMUHOJOTHEH, KIIIOUEBBIMU
MOHATUSIMH U METOAAMH; CTaBUTh M (POPMYyTUpOBaTH COOCTBEHHbIE 3a/1aul B 00pa30BaTebHON
NESITeIbHOCTH M KU3HEHHBIX CUTYAaIUsX; BBIABIATH HPUYMHHO-CIEICTBEHHbIE CBSI3U H
AKTyaJIMU3UpOBATh 3aJady, BBIABUI'aTb THUIIOTE3Yy €€ PCIICHUA, HAXOAUTb ApPTYMCHTBI JId
JI0Ka3aTelnbCcTBA CBOMX YTBEPXKIEHHMH, 3ajJaBaTh IapaMeTpbl W KPUTEPUU DPELICHHUS;

AHAJIIM3UPOBATh MOJYYCHHBIC B XOJAC PCIICHUA 3aJa4dn PE3YyJIbTaThl, KDUTUUCCKN OLUCHHUBATH HX
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JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCJIOBHUSX; JaBaTh OIEHKY HOBBIM
CUTyallUsM, OLCHMBATh MPUOOPETEHHBIN ONBIT, pa3padarbiBaTh IUIAH PEIICHUS MPOOIEMBI C
y4ETOM aHaJM3a HUMEIOIIUXCS MaTepUATbHBIX W HEMAaTepPHAJbHBIX PECYPCOB; OCYILECTBIISATH
LIEJICHAIIPABJICHHBII MTOUCK IEPEHOCa CPEICTB U CIIOCOOOB JEHCTBUS B IMPOQECCHOHAIBHYIO
cpeay; YyMeThb TEPEHOCUTh 3HAHWUS B TIO3HABATEIBHYID M MPAKTHYECKYI0 001acTu
KU3HEACATENIPHOCTH; YMETh WHTETPUPOBATh 3HAHUS U3 pasHbIX IPEIMETHBIX oObiacTeii;
BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTh OPUTHHAIBHBIEC TOJXO0/IbI U PEIICHHS; CTABUTH MTPOOIEMBI U
3a7a4, IOMYCKAIOUINE aJIbTEPHATHBHBIC PEIICHHUS;

B) pabota ¢ uH(popManueil: BiIaaeTh HaBbIKAMU MOJTYYeHHS HHPOPMAIIMH U3 HCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IIOMCK, AaHalu3, CHCTEMAaTH3alHI0 M|
MHTEPHpETani0 HHPOPMALUK PA3IMYHBIX BUJIOB U ()OPM NPEACTABICHUS; CO37aBaTh TEKCTHI B
pa3nuyHBIX (QopMarax C y4eToM Ha3HaYeHHS HH(OpManuu M IeNCBOW ayIUTOPHH, BBHIOHpas
ONTUMANBHYI0  (OpMy TpPEACTaBICHHS ¢ BH3yaIM3allM{; OICHWBAaTh JIOCTOBEPHOCTb,
JETUTUMHOCTh MH(OPMAIMU, €€ COOTBETCTBUE IPABOBBIM M MOPAIBHO-3TUYECKUM HOPMaM;
UCIIOJIB30BATh CPENCTBA MH(OPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTUH B PELICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTaHM3alMOHHBIX 33/1a4 C COOJIOZCHUEM TpeOOBaHUI
OPrOHOMHKH, TEXHUKH 0E30IaCHOCTH, TUTHUEHBI, PECYpCOCOEPEKEHNUS, IPABOBBIX U STHYECKHX
HOpPM, HOpM HH(OPMAIIMOHHON 0€30MacHOCTH; BJIAACTh HABHIKAMHU PACIIO3HABAHUS U 3aAIIUTHI
nHpopManuy, HHOOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgJajieHne YHUBEPCAIbHBIMH KOMMYHHMKATHUBHBIMH Y4eOHBIMH AeiiCTBUSIMH:

a) oOIIeHHe: OCYHIECTBIATh KOMMYHHKAIIMM BO BceX cdepax >KU3HH; paclO3HABATh
HeBepOalbHBIE CPEICTBA OOLICHHS, MOHUMATh 3HAUYEHHE COLMANBHBIX 3HAKOB, PACIO3HABATh
NPEANOCHUIKM KOH(JIUKTHBIX CUTYallMd M CMAr4ath KOH(IMKTBI, BIIQJACTh PAa3TUYHBIMU
criocobamMu OOIIEHUS U B3aUMOJICHCTBUSA; apryMEHTHUPOBAHHO BECTH AMAJIOr, YMETh CMSAT4aTh
KOHQUIMKTHBIE CHUTYyalldd; pa3BEpPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3peHHUs C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) COBMECTHas JeSITeIHHOCTh: MIOHMMATh M MCIIOIB30BaTh MPEUMYIIECTBA KOMAHIHOW U
WH/IMBUYAIEHOW pa0OThI; BHIOMpATh TEMAaTHKy M METOABl COBMECTHBIX JEHCTBUH C y4eTOM
OOIIMX MHTEPECOB U BO3MOKHOCTEH KaXKJOTO WIeHA KOJUIEKTHBA; PUHUMATh eI COBMECTHOM
JesITeTbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JIEHCTBHSA MO €€ JTOCTHKEHUIO: COCTaBIISAThH
TUTaH JCWCTBUH, paclpeneNsaTh PO ¢ y4eTOM MHEHHUH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOH paboThl; OLIEHMBATh Ka4eCTBO CBOETO BKJIQJAa M KaKJOI'O yYaCTHHKAa KOMaH[bl B
00K pe3ynpTaT o pa3paboTaHHBIM KPUTEPHSIM; MIpeylaraTb HOBbIE IPOEKTHI, OLIEHUBATH UJIEH
C TMO3UIMUM HOBU3HBI, OPUTHMHAJIBHOCTH, TPAKTHUECKOW 3HAUYMMOCTH; KOOPAMHUPOBATH U
BBIMOJIHATE  pabOTy B  YCIOBUSX pPEATbHOTO, BHUPTYaJbHOTO U  KOMOMHHMPOBAHHOTO
B3aMMOJICHCTBHSI, OCYIIECTBISITh IO3UTHBHOE CTPATETHYECKOE IIOBEIEHHE B Pa3IMYHBIX
CUTYaIHSX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, OBITh HHUIIMATHBHBIM.

OgJaieHne YHUBEPCAJIBLHBIMH PeryJissTUHBHBIMH YUeOHBIMH JI€iiCTBUSIMU:

a) CaMOOpPraHM3aIMs: CaMOCTOSTEIBHO OCYIIECTBIATh IT03HABATEIHHYIO
JeSITeTbHOCTh, BBIABIATH NPOOJIEMBI, CTaBUTh M (HOPMYITHpPOBATH COOCTBEHHBIC 33/7a4d B
00pa3oBaTeNbHON JEATETBHOCTH M )KM3HEHHBIX CUTYallUsAX; CAMOCTOSTENILHO COCTABIATH IUIaH
pemeHust MpoOJeMBl C Y4YETOM HMEIOIIUXCS PECcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
NPEINOYTEeHUH; 1aBaTh OLIEHKY HOBBIM CUTYAIUSM; PACIIUPATh paMKH y4yeOHOro npenMeTa Ha
OCHOBE JIMYHBIX IPEINOYTCHUH; JenaTh OCO3HAHHBIM BBIOOP, APryMEHTUPOBATh €ro, OpaTh
OTBETCTBCHHOCTh 32 pEIICHHE; OLCHHWBAaTh MNPUOOPETCHHBIH OIBIT; CIOCOOCTBOBATH



(OpMHUPOBAHUIO U TIPOSBICHUIO MIMPOKOH SPYAULIMU B PA3HBIX OOJIACTIX 3HAHWUMN, MMOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBECHbD;

0) CaMOKOHTpOJIb: JaBaTh OICHKY HOBBIM CHUTYyal[UsiM, BHOCHUTh KOPPEKTHUBHI B
NESTEIbHOCTh,  OLIEHWBAaTh  COOTBETCTBME  pE3YyJbTAaTOB  LIENSAM;  BIAJETh  HaBbIKaMU
MO3HABATEIBHON pe(IeKCHH KaKk OCO3HAaHUS COBEPINAEMBIX JECUCTBHUH W MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3yJbTAaTOB M OCHOBAHUH; HCIIOJIB30BaTh NMPUEMbl pe(IeKCHM Ui OLIEHKU
CUTYyalluH, BbIOOpPA BEPHOI'O pEIIECHUS; YMETh OLCHMBATH PUCKU U CBOEBPEMEHHO NPUHUMATH
peLeHHs 10 UX CHUXKEHUIO;

B) SMOLMOHAIbHBIM MHTEUIEKT, IPEANonaralomuil copMIUPOBAHHOCTb: CAMOCO3HAHMS,
BKJTIOYAIOIIETO CITIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHHE, BHJICTh HAINPAaBICHUS
pa3BUTHs COOCTBEHHOW SMOLMOHAIBHOM Cepbl, OBITh YBEPEHHBIM B ce0e; caMOperyIMpOBaHus,
BKJIIOYAIOILLIETO CAaMOKOHTPOJIb, YMEHUE IPUHUMAaTh OTBETCTBEHHOCTb 3a CBOE IIOBEJICHUE,
CIOCOOHOCTh aJaTHPOBATHCS K AMOIMOHAIBHBIM MU3MEHEHUSM U TPOSBISATH THOKOCTH, OBITh
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTpEeMIICHNE K JOCTHKEHUIO 1IeJU U
ycrexy, ONTUMHM3M, UHUIMATUBHOCTh, YMEHHE JIeHCTBOBATh, UCXO/S U3 CBOUX BO3MOXHOCTEH;
SMIIATUH, BKIIIOYAOILEH ClTIOCOOHOCTh HOHUMATh SMOILMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh
€ro Npu OCYLIECTBICHUM KOMMYHHUKAIMH, CHOCOOHOCTh K COYYBCTBHIO M COIEPEKHUBAHUIO;
COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTh BBICTPAUBAaTh OTHOILEHUS C JAPYrUMHU
JIOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3pemiaTh KOHMIUKTHI;

I) TpUHATHE ceOsi W APYTUX JIIOJACH: MPUHUMATH CceOs, TIOHUMAsi CBOM HEIOCTaTKU M
JIOCTOMHCTBA; MPUHUMATh MOTHUBBI M apryMEHThl JAPYruX JIIOJEH NIpU aHAINU3E PEe3yIbTaToOB
NeSITeNbHOCTH; IpH3HABaTh CBOE IMPaBO M MpaBO JPYTrUX JIOJeH Ha OIIMOKH; pa3BUBATh
CIOCOOHOCTh MOHMMATh MUP C MO3HMLIUU JAPYrOro YeloBeKa.

INPEAMETHBIE PE3YJIbTATBI

1) BnameHWe MeETOJAMHM J[0KA3aTENIbCTB, AITOPUTMAMHU PELICHUS 3a/1a4; YMEHHUE
(hopMyIIMpOBaTh ONpPENIEIECHUSI, aKCHOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH J1I0Ka3aTeIbHbIE
paccyX/1eHUs B X0/I€ pelIeHUs 3a]1a4; YMEHHUE ONepUPOBATh MOHATUSMU: ONpE/IeTICHUE, aKcuoMa,
TeopeMa, CIIEJICTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTelIbCTBO, PABHOCWIIbHBIE (DOPMYIUPOBKU;
yMeHue (hopMyaupoBaTh 00paTHOE M MPOTHBOIOIOKHOE YTBEpXKIEHHUE, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEDPBI, UCIIOIb30BaTh METOJ MaTeMAaTUYECKOM MHIYKIUHU; IPOBOJNUTH JOKA3aTEIbHbIE
paccyXIeHHUs IPU PELIEHUH 33]1a4, OLICHUBATh JIOTUYECKYIO MTPaBUIIBHOCTD PACCyKICHUI;

2) yMEHHE OTIepHPOBATh MOHITUSMH: CTEIICHb YHCIIA, CTETICHb C IIEIBIM TOKa3aTeseM,
KOpeHb HAaTypaJbHOW CTENEeHM, CTEeNeHb C pPAlUOHAIbHBIM IIOKa3aTeleM, CTelNeHb C
NEHCTBUTENBHBIM (BELIECTBEHHBIM) IOKa3aTeleM, Jorapudm uucia;, yMEHHE BBINOJIHATH
BBIUMCJICHHE 3HAUEHUH U TpeoOpa3oBaHMsl BBIPAKEHMH CO CTEMEHSAMH M Jorapudmamu,
peoOpa3oBaHus JIPOOHO-PALIMOHANBHBIX BBIPAKEHUHN; ) yMeHHUEe CBOOOJHO ONEpUPOBATH
MOHATUSAMMU: JIorapu(M YUCIIa, CHHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YUCIIA;

3) yMeHHe OIepupoBaTh MOHATUSME: PAllMOHABHbIE, HPPAIlHOHATIbHEIC, IIOKA3aTeIbHBIC,
CTENEeHHbIE, JTorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) ymMeHue OonepupoBaTh MOHATHAMHU: (QYHKIUS, HENpepbiBHAS (DYHKIHMS, POU3BOIHAS,
nepBooOpasHas, ONpeAeNeHHbI HHTEerpall; yMEHHE HaXOAWTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKLIMH, UCIIOB3Ys CIPABOYHbIE MaTepHalIbl; UCCIEN0BATh B MIPOCTEHIINX CIydasX (QyHKLIUU
Ha MOHOTOHHOCTb, HAXOJUTh HAWOOJBIINE W HAUMEHbIINE 3HAYEHUS (DYHKIUI; CTPOUTH
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rpadMKd MHOTOYJIEHOB C HCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYECKOro aHaiu3a; MPUMEHSTb
IIPOU3BOJIHYIO IIPU PELIEHUU 3a/lay Ha JIBUYKEHUE; PEIlaTh MPAKTUKO-OPUEHTUPOBAHHBIE 331a4l
Ha HauOOJbIIME M HAUMEHBIUIME 3HAYCHHS, HA HAXOXKJICHHE IyTH, CKOPOCTH U YCKOPECHHS;
YMEHHUE MCIONB30BaTh CBOMCTBA M Ipaduku (GYHKIMN A7l pelIeHHs] YpaBHEHU, HEpaBEHCTB U
3a7a4 ¢ TMapaMeTpamy; H300pakaTh HA KOOPAMHATHON IUIOCKOCTH MHOXKECTBA pPELICHUH
YPaBHEHHM, HEPABEHCTB U UX CUCTEM;

5) yMeHue onepupoBaTh MOHATHAMHE: PAllOHANbHAs (QYHKIHS, TIOKa3aTenbHast GYHKINS,
cTeneHHast (GyHKUHMs, Jorapupmuueckass QyHKIUS, TPUTOHOMETpUYECKHEe (PYHKIUH, 0OpaTHbIE
(GyHKLIMU; YMEHHME CTPOUTh TIpadUKM H3y4eHHbIX (YHKLUUH, HCIOJIb30BaTh TIpaduKku Mpu
M3YYEHHUH TMPOIECCOB M 3aBHCUMOCTEH, NMPH PEIICHUM 337a4d U3 APYruX y4eOHBIX MPEAMETOB H
3a]a4 U3 peaIbHOM KHU3HH; BEIPAXKaTh (POPMYIIaMU 3aBUCUMOCTH MEXK]Ty BETHUYUHAMU;

6) yMeHHe pelath TeKCTOBBIC 33/[a4ll pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOLCHTHI, 10U U
4acTH, Ha JBUXKEHUE, pabOTy, CTOMMOCTh TOBapOB M YCIYI, HAJIOrH, 3aJadd M3 o0JacTu
yIpaBJIeHUs] JIMYHBIMM M CEeMEHHbIMM (DUHAHCAMHU); COCTABIATH BBIPAKEHUs, YpaBHEHMUS,
HEPABEHCTBA M MX CHCTEMBl II0 YCJIOBUIO 3a/aud, HMCCIENOBATH IIOJIY4YCHHOE DEIIEHUE U
OLIEHUBATh IIPABJIONOL00HOCT PE3YIILTATOB;

7) yMEHHE ONepUupoBaTh MOHATHAMH: CpeiHEe apUPMETHIECKOe, MeInaHa, HanOOJIbIIIe 1
HaVMEHbIIee 3HAYECHUs, pa3Max, AWUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
YMEHHE W3BIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOJHMIaX, Ha
auarpammax, TrpaduKax, OTPaKaloIIyl0 CBOHCTBA pEAIbHBIX MPOIECCOB U  SIBJICHHIA;
MPEJCTAaBIATh UH(GOPMAIMIO C TIOMOIIBIO TAONHIl M JUarpaMM; HCCIEI0BATh CTATUCTHUYECKHUE
JIaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM I'papueCKUX METOO0B U 3JIEKTPOHHBIX CPEJICTB;

8) yMmMeHue omnepupoBaTh IOHSATUSMH: CIy4allHBI ONBIT M CiIydaiiHOe COOBITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHS; yYMEHHE BBIUYUCIATH BEPOSTHOCTh C HCIIOJIBb30BaHUEM
rpadMuecKux METOJIOB; NPUMEHATh (OPMYJIBI CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (QakThl U (HOPMYJIbl IPU PEIIEHUH 33/a4; OLIEHUBATh BEPOSITHOCTU PeabHBIX
COOBITHI; 3HAKOMCTBO CO CIy4YallHbIMU BETMYMHAMU; YMEHHE PUBOIUTH IPUMEPHI MTPOSBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIAHBIX U OOLIECTBEHHBIX SIBICHUSX;

9) yMmeHuWe OmnepHUpOBaTh MOHATHAMHU: TOYKA, MpsAMasl, IJIOCKOCThb, MPOCTPAHCTRBO,
JIBYTpaHHBIA Yroj, CKpEIIMBAIOIIMEcs TNpsMble, MapajuIebHOCTh W IMEpPHEeHIUKYISIPHOCTh
IPSMBIX U IUIOCKOCTEM, Yrojl MEXKIAY NPSIMBIMH, Yrojl MEXKAY IpSMONH M INIOCKOCTBIO, YIroJl
MEXNY IUIOCKOCTSIMH, PacCTOSHHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY HpSIMBIMHU,
paccTosiHiE MEX/1y IJIOCKOCTSAMHU; YMEHHE UCITIOIb30BaTh MPH PELICHUH 33/1a4 U3y4YeHHbIE (PAKThI
Y TEOPEMBI TUIAHUMETPHH; YMEHUE OLIEHUBAThH pa3Mepbl 00bEKTOB OKPYKAIOIET0 MUPAa;

10) ymeHue onepupoBaTh MOHIATUSMH: MHOTOTPAHHUK, CEUCHHE MHOTOTPAaHHUKA, KO,
napajuiefienunes, npu3Ma, nupamuza, purypa u NOBepXHOCTh BpalLLlEHUs, IMIUHAP, KOHYC, 11ap,
cepa, cedeHus (UIYpbl BpalleHUs, IUIOCKOCTb, Kacaromascs cepbl, LHUIMHIPA, KOHYCA,
II0LIa/1b TOBEPXHOCTH MUPAMM/JIbI, IPU3MBI, KOHYCA, [WJIMHPA, II0Maab chepbl, 00beM Ky0a,
MPSIMOYTOJIBHOTO Mapajiesienumeia, TUpaMuibl, MPU3Mbl, [UJIMHApPA, KOHYyca, 1Iapa; yMEHHue
n300pakaTh MHOTOTPAaHHUKH U TOBEPXHOCTH BPALICHUS, WX CEUYEHHUS OT PYKH, C MOMOILBIO
YEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHWE paclo3HaBaTh MPAaBUIbHbIE MHOTOTPAHHUKH; YMEHHE CBOOOIHO
OIIEpUPOBATh MOHATUSAMU: JIBUKEHUE, NMApAJUIEIbHBIM NEPEHOC, CUMMETPUSI Ha IJIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT, Npeodpa3oBaHKue MOJ00Ms, TOJOOHBIE (PUIYPBI; YMEHHE PAaCIO3HABAThH
paBHbIE M IOJOOHBIE (UTYpbI, B TOM 4YHCIE€ B NPHUPOJAE, HCKYCCTBE, apXUTEKType; yMEHHE

HCIIOJIB30BAaTh I'COMCTPUUCCKHUE OTHOLICHHA, HAXOAUTb I'COMCTPUUYCCKHE BCIMYMWHBI ()IJ'II/IHa,
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yroJ, TUIoIaab, 00bEM) MPHU PELICHUH 3a1ad M3 JPYruX y4eOHBIX MPEeIMETOB U M3 peabHOU
KU3HU;

11) ymeHue ornepupoBaTh MOHATHSIMU: IBH)KEHHE B IIPOCTPAHCTBE, MOA00HBIE (UTYpHI B
MIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIIEHHE IUIOMIAACH IMOBEPXHOCTEH M OO0BEMOB MOJOOHBIX
¢buryp npu perieHuu 3aaad;

12) ymeHHEe BBIYHCIISATH F€OMETPUYCCKUE BEIMYHMHBI (JUIMHA, YroJ, IUIOUIaAb, 00BEM,
IUIOIIA/b TIOBEPXHOCTH), UCIOJb3Yys U3yUEHHbIE (POPMYJIBI U METO/BI;

13) ymeHue onepupoBarh MOHATHAMHE: IPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT, KOOPAWHATHI
TOYKH, BEKTOP, KOOPIAUHATBI BEKTOPA, CKAIIPHOE IIPOU3BEICHUE, YTOJI MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEICHWE BEKTOpPA HA YHCJIO; HAXOAUTh C MMOMOINBI0 H3YYEHHBIX (opmyr
KOOpJMHAThI CEPENHBI OTPE3KA, PACCTOSIHUE MEXKY ABYMsI TOUKaMHU;

14) ymeHnue BbBIOMpAaTh TOIXOMAIIMN WM3YYCHHBI METOA JUIs PELICHUS 3a/1a4H,
pacrio3HaBaTh MaTeMaTHyeckue (akThl M MaTeMAaTUYeCKHe MOJAETH B IPHPOIHBIX |
OOIIIECTBEHHBIX SIBIICHUSX, B MCKYCCTBE; YMEHHME IPHUBOJUTH IMPUMEPbl MaTeMaTUYECKHX
OTKPBITUHA POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH;

15) ymeHue omnepupoBaTh MOHATHSIMH: MHOXECTBO, IOJMHOXKECTBO, OIEPAIMU HAJ
MHO>KECTBAMH; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar [Uisl ONHUCaHUs
peanbHBIX TPOLECCOB W SIBJICHUW MpPH PEIICHHH 3a/a4, B TOM 4YHCIE M3 APYTrUX Y4eOHBIX
IIPEIMETOB;

16) yMmeHHe OonepupOBATh MOHATHAMH: HATYPAIBHOE YUCIIO, LIEJI0e YHCIIO, OCTATOK I10
MOJYJII0, PallMOHAIbHOE YHCII0, HPPALMOHAIBEHOE YU CII0, MHOXKECTBA HATypaJIbHbIX, LENbIX,
paloHaIbHBIX, JEHCTBUTEIBHBIX YUCET; YMEHHE UCII0JIb30BATh IPU3HAKHU JAE€TUMOCTH,
HAaMMEHBIINNA 00NN AETMTENh U HAaMMEHbIIee o01Iee KpaTHoe, anroput™ EBkinna npu
pEILIeHNH 3a]1a4; 3HAKOMCTBO C pPa3JIUYHBIMU MO3UIIMOHHBIMUA CUCTEMAaMH CUHCIICHUS;

17) ymeHue onepupoBaTh MOHATUSIMH: TOXKICCTBO, TOXKICCTBEHHOE MTpeodpa3oBaHue,
YPaBHEHNUE, HEPABEHCTBO, CUCTEMAa YPAaBHEHUI U HEPABEHCTB, PABHOCUIILHOCTh YPaBHEHUH,
HEPABEHCTB U CUCTEM, PallMOHAJIbHBIE, UPPALIMOHAIIBHBIE, TI0KA3aTEIbHbIE, CTETIEHHBIE,
JorapupMUUEcKue, TPUTOHOMETPUUYECKHE YPaBHEHMsI, HEpAaBEHCTBA U CUCTEMbI; YMEHHE pellaTh
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB; PEIIaTh YPABHEHMSI,
HEPAaBEHCTBA U CUCTEMBI C TApAMETPOM; IIPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHrs MaTeMaTHYeCKUX 3ajad ¥ 3a7a4d U3 pa3IMyHbIX o0acTell HAayKU U peaibHOM JKU3HU;

18) ymenune cBOOOHO ONEPUPOBATH OHITHSIMU: TOCIIEI0BATEILHOCTD, apu()MeTHUECKAs
nporpeccusi, reoMeTpudeckas rmporpeccus, 0eCKOHeYHO yObIBaroIasi reoMeTpuuecKas
IIPOrpeccusl; YMEHHUE 3a/1aBaTh IIOCIIEN0BATENBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (HOopMyI.

11



3 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IIPEJIMETA MATEMATHKA

3.1 O0bem yueOHOro npeamera MaremMaTuka v BUAbl y4eOHOH padoThI

Bun yueOHo# padoThbl

O0BeM 4acoB

O0bem padoThI 00Yy4AIONIUXCH B AKAIeMHUYECKHX Yacax (Bcero)

298

O0bem padoTHI 00yYAKIIMXCA BO B3aMMOJEHCTBMU € MpenogaBaTesieM
(Bcero)

274

B TOM 4HUCIJIC:

JIEKIIUHU

114

MMPAKTUYCCKUE 3aHATUA

156

1ab0opaTopHOE 3aHSATHE

CamocrosiTesibHasi paboTa o0yyaronierocsi (Bcero) ¢ 000CHOBaHHEM pacyeTra
BpPEeMeHH, 3aTPA4MBA€MOr0 Ha ee BbINOJHEHH e

B TOM YHCJIC:

U3yYeHHE YYeOHOTrO/TEOpPeTHYEeCKOro Marepuaia (Mo KOHCIIEKTaM  JICKIIHiA),
M3Y4YE€HHUE OCHOBHOM U JOTIOJHUTEIHHON JIUTEPATYPhl

IMOAr0TOBKA K ITPAKTHUYCCKHUM U HaﬁopaTOpHHM 3aHATHUAM

BBITIOJITHCHUC HHAUBUAYAJIbHOT'O WJIN I'PYIIIIOBOT'O 3a1aHUA

MOJTOTOBKA K MPOMEKYTOYHOU aTTeCTalllu, KOTOpas IpoBOAUTCS B popme nud.
3ayera

NupuBuayaabHbIil NPOEKT

Koncyabranun

HpOMe)KyTO‘IHaﬂ arrecranud B (l)OpMe

1 CEMECTP — OK3aMCH, B TOM YHUCIJIC:
MMOATOTOBKA K 5K3aMCHY,
MMpEeAdK3aMCHAIIMOHHAA KOHCYJIbTallus,
Ipoucaypa cadu 5K3aMCeHa

12

2 CEMECTP — OK3aMCH, B TOM YUCJIC:
MMOATOTOBKA K 5K3aMCHY,
MMpEeAdK3aMCHAIIMOHHAA KOHCYJIbTallus,
rnpoacaypa ciadm 5K3aMCHa

12

12




3.2 TemaTHyecKui IVIAH U cOJeprKaHue Y4eOHOI0 MpeaMeTa MaTeMaTHKA

OcHoOBHBbIE BU/IBI IeATEIHHOCTH
TemaTH4yeckne 0JI0KH, TEMBI OcHOBHOe coIep:KaHNe O0beM yacoB
00y4aronierocst
1 2 3 4

Pa3zgen 1. Pa3zBuTHE NOHATHS 0 YHCJI€, MHOKECTBA. 26




Tema 1.1. MHOXeCTBO,
omepaly HaJ MHOYKECTBaMHU.

Coneprxanue JEKITUH

1. MHoecTBO, orepaliuy HaJ MHOKecTBaMu Jluarpammel Diinepa—BeHHa.

Tema 1.2.
JleiicTBUTEILHEIC U
HppanroHaJbHEIC YHCIIa

Conep:kaHue JEKIUU

1 JletictBuTenpHbIe yucia. OOBIKHOBEHHBIC U ICCATHYHBIC JPOOHU, MTPOICHTHI,
OCCKOHECUHBIC TIEPHOANISCKHC TPOOH.

2 ToxecTBa U TOXKICCTBEHHBIC TPe0Opa3oBaHus. Y paBHEHUE, KOPCHb YPABHCHHS.
HepaBeHcTBO, penieHne HepaBeHcTBa. MeTo 1 MHTEPBAJIOB.

[IpakTuueckue 3aHATH

Hcnoas3oBatrh
TEOPETUKO-MHOKECTBCHHBIA armapaT s
OTIMCAHMS XOJa PEIICHUS MaTeMaTHIECKUX
3amad, a TaKKe pealbHBIX IPOLECCOB U
SABIICHUH, TIPU PEUICHUU 3aJad U3 JIPYTHUX
y9eOHBIX TIPEMETOB.

OnepupoBatb TMOHATHSIMH.
palMoHambHOE  YHCJIO, JCHCTBUTEIBHOE
YHUCII0, OOBIKHOBEHHAS NIPOOb, JECATHYHAS
JIPOOB, MPOLICHTHI.

BBINOJIHATH apu(METHYCCKUE OTICPALIUH C
palMoOHANBHBIMA W JICHCTBUTEILHBIMHU

1. JefictBus ¢ apo0sMu. 2 .
5 é[ P Sei 5 YHCIaMH; TPUONKEHHBIC BBIYHCICHUS,
IIpumenenue apobeii  MPOLEHTOB AJISl pELICHUs] IPUKIJIATHBIX 3a/1a4 U3
p Apobe port JUiA p P a a HCIIOJIB3YS MIPaBWIIa OKPYIJICHUS.
Pa3IUYHBIX OTpaC/Iey 3HAHUU U pealbHOU XKU3HU.
. JesaTp NpUKMAKY UM OLEHKY pe3ysibTaTa
3. [IpubnmxEHHBIC BEIYUCIICHUS, IPABUIIa OKPYTIICHUsL, IPUKUIKA U OLICHKA 2 o
. BBIYHCIICHUH.
€3yJIbTaTa BbIYUCIICHUN.
pesy . OnepupoBaTh NOHATHAMM: TOXAECTBO,
4. PereHne 1eNbIX U JpOoOHO-paMOHANBHEIX YpaBHEHIA 1 HEPABEHCTB 2
YpaBHEHHE, HEpPAaBEHCTBO;  LEJIOE U
= AlMOHAJIbHOE ABHEHUE, HEPABEHCTBO.
Tema 1.3. Apudmerndeckuit ColepxaHue NeKLUHI P P > Hep
o » » = BbinosiHATE npeo0pa3oBaHus LEIBIX U
KOpPEHb N—OU CTETICHH. 1. Apudmernyeckuii KOpeHb HaTypasibHOI crenienu. CBoiicTBa U rpaduK KOPHS o
. palUMOHANIBHBIX BEIPAXKEHUH.
UppaunonanbHble ypaBHEHUS U | N-OM CTETICHH.
. Pemarn OCHOBHBIE THUIIBI LETBIX
HEPaBEHCTBA 2. Mero/p! pelieHHs: HppaluoHaIbHBIX yPAaBHEHUH U HEPABEHCTB. N
I UppaLMOHAIBHBIX ypaBHEHUA u
PaKTUYECKUE 3aHATHU HepaBeHCTB.
1.216120TBI/I$[ C apI/I(bMeTI/I'-IeCKI/IMI/I KOpHIAMHA N—oi1 CTEIICHMU. 2 HpﬂMeHﬂT], panuoHanbHBIC YpaBHECHHUS H
2. Penienuie nppaliioHaIbHBIX YPABHEHUN U HEPABEHCTB. 2 HEPaBEHCTBA TUISL peLeHust
3. Pemienue HppaquOHaJIbHBIX ypaBHeHHﬁ 1 HCPABCHCTB PA3JIMYHBIMU METOJaMU. 2 MaTeEMaTUYECKUX  3aja4y u 3ama4y U3
pa3IMYHBIX OONacTell HAYKH W peabHOM
SKU3HMU.
®opMyJIHPOBATh, 3anuchbIBaTh B
CUMBOJIHYECKOH dopme U
WLIIOCTPUPOBATh NPHMEPaMH CBOMCTBa
KOpH$ N-Oi CTEIEHU.
BbInoaHaTs npeodpa3oBaHus
HppanroOHaIbHBIX BEIPAKCHUH.
Pemarnb OCHOBHBIE TUTIBI
HUPPALMOHAIILHBIX ypaBHEHUIT u
HEPaBEHCTB.
IIpumeHsTH ISl pelleHMs] PA3JIHYHBIX
3aJa4  MppalUOHANIbHBIE YpaBHEHUS U
HEPaBEHCTBA.
Ctpoutb, 4yuTaTh TrpaduK KOPHSA nN-Oi
CTEIEHHU.
Hcnoab3oBarh nudpoBbie pecypebl s
nocTpoeHust  rpadukoB  QYHKIUH U
M3yUYCHUsS UX CBOWCTB
Konrpoabnas paora Nel 2

14




Paznen 2. ®yuxunu u rpaduxn. CTeneHsb ¢ mejabIM nokasarejeM. CTeneHb ¢ pAIMOHATBHBIM MOKa3aTelIeM.

10

Tema 2.1. ®yHkiys, crocoOb
3amanus pyHkiun. CreneHs ¢
nensiM nokasareneMm. Crenens
C palMOHAIbHBIM [TOKA3aTeIIeM.

ConeprkaHue JIEKIAH

1. ®dynkiwms, cnocoOs! 3aganust GyHkuud. ['paduk pynknun. Bzanmuo oOpaTHbie
¢ynkpn. O6sacTs onpeneNieHns: 1 MHOKECTBO 3HaueHuH GpyHkunu. Hynn
Crenennast QyHKIUS C HATYPaJIbHBIM, IIEJIBIM M PAllHOHANBHBIM ITOKa3zaTeneM. E€
cBoiicTBa u rpaduk GpyHkumu. [TpomexyTkn 3HaKonoctostHCTBa. YETHBIE N
HeuETHBIC (PYHKIHH.

IIpakTuueckue 3aHATHS

1. Haxoxnenue 3Ha4eHHi BBIPaXKEHUH C PallIOHAIBHBIM TI0Ka3aTeIeM CTETICHH.
2. I'paduk dpynxmrm. Bzanmuao obpaTtaeie GpyHKmM. O01acTh ONMpeaeneHus u

MHOXecTBO 3HaueHnH QpyHKImn. Hymn ¢pyaknmu. [IpoMexyTKi 3HAaKOTIOCTOSTHCTBA.

Y&rHple 1 HeUETHBIE QYHKIMN

3.CrannapTtHas (hopMa 3amMCcH AEHCTBUTEIBHOTO Yncia. Mcrnonp3oBanne
MOAXOASIIECH (POPMBI 3aIIMCH AEHCTBUTENBHBIX YHCEI IS PEIICHUS IPAKTHIECKUX
3a/1a4 U NPeICTaBICHHs JaHHBIX.

OnepupoBars NOHATHAMH: (QyHKIUS,
crocoObl 3amaHusi  (QYHKIUM, B3aUMHO
obpatHble QYHKIMH, 007TaCTh ONPEISIICHIS
W MHOXECTBO 3Ha4eHHH (yHKUIHH, Tpaduk
¢yHKIMK;  9ETHOCT W HEYETHOCTH
¢GyHKOMN, HynmH (QYHKIOUHA, TPOMEXKYTKH
3HAKOIIOCTOSTHCTBA.

BeinoJsiHATH npeodpa3oBaHusl CTEIEHEN C
LenplM ~ TokasaTteneM.  lcmonb3oBaTh
CTaHAAPTHYIO bopmy 3aMucH
JIeHICTBUTENILHOTO YUCIA.
@opMyIHPOBATh H HMLIIOCTPHPOBATH
rpaduuecKu CBOICTBa CTETICHHOU
byHKIMY. Beipaxkarthb $hopmynamu
3aBUCHMOCTH MEXy BEITMUNHAMH.
Hcnonb3oBath nupoBble pecypebl s
MOCTPOCHUA  TIpadUKOB  (QYHKIUH |
N3YUYCHUS HX CBOHCTB

Pa3gen 3. [loka3zaTeabHas QpyHKIUSA 18
Tema 3.1. [lokazarenbHast CoznepxaHue JeKLIUHU DopMyIHpOBaTh, 3alUCBIBATH B
¢byHKIMsA, €€ cBOiCTBA U 1.TToka3arensHas QpyHKIUS, €€ CBONWCTBA 1 rpaduK CHUMBOJIMYECKOM dopme U
rpaduk [IpakTiueckue 3aHATHA WIIOCTPUPOBATHL IIPUMEPaMH  CBOICTBa
1. IToctpoenue rpaKOB IMOKA3aTENBHBIX (YHKIIHIL. CTCIICHH.
IlpumensTe  cBoiicTBA  CcTEleHM  JUIA
Tema 3.2. Toxasatensrnie Conepane Aok lg)(f ngﬁz]gil::[n) U nnﬂmjfplf )K()e::”ll“/l];
ypABHEHHUS U HEPABEHCTBA. 1. IMokasatesnbHble ypaBHeHUs. OCHOBHBIE IPHEMBI HX PELICHHS. ap Y ecp 5 pup b
2. ITokazaTtenbHble HepaBeHCTBA. OCHOBHBIE ITPUEMBI X PEIICHUSI. TpaguuecKH  CBOHCTBA TIOKA3aTeNbHON
[IpakTHueckue 3aHATHA byrxumm.
" PemaTte OCHOBHBIC THITBI MTOKa3aTENbHBIX
1.Pemenye oka3aTenbHBIX YpaBHEHHUIL. o
= YpaBHEHH U HEPaBEHCTB.
2. Pemenye moka3saTenbHbIX YpaBHEHUH
HUcnonb3oBath nuppoBble pecypebl s
3. Pemenne nokasarenbHbIX HEPaBEHCTB noctpoenns  rpadukoB  QyHKumi W
HU3y4YEHHUS UX CBOMCTB
4. PerieHne 1oka3aTeIbHBIX HEPABCHCTB
KonrpoabHnasi pagora Ne 2
Pa3nen 4. Jlorapupmuyeckast GyHKIMA 22




Tema 4.1. Jlorapudm gucna. ConepraHue JEKIUH DopMyJIHPOBATH, 3aMUCBIBATH B
JlecATHYHBIE M HATYpallbHBIE 1. Jlorapudm gncna. JlecsiTHIHBIC M HATYpaTbHBIE JIOTAPUPMBIL. CHMBOJIHYECKOT dopme "
norapudmsl. [IpeobpazoBanue | 2. Jlorapupmudeckas GyHKIHs, €€ CBONCTBA U IpaduK WITIOCTPUPOBATh NPHMepaMH CBOMCTBa
BBIPa)KEHUI, COEepIKALINX IpakTHyecKue 3aHATHS Jorapuma.

JTorapuQMBbL. 1. Peurenne 3a1aHuii Ha MPUMEHEHUE ONPE/IENCHHs IorapudMa, OCHOBHOTO 2 | BoimoamnsTs npeodpaszosanus
JOrapu(pMUIECKOr0 TOXKASCTBA H CBOICTB JOrapru(hMoB. BBIP@KCHHH, COZICPKALINX JIOTAPHMBL.
2.TIpeoOpasoBaHue BBIPAKEHUH, COMEPKALIMX JIOTapUPMBI. 2 | ®opmMyaHpoBaTL M HIIIOCTPHPOBATDH

- rpauuecKku CBOICTBA JIOrapuPMUIECKON
3. Ilpeobpa3oBanne BeIpaXKEHHUH, COAEPKALINX JIOTAPUPMBL. ) byHKIIH.
Pemars OCHOBHBIC THIIBI

Tema 4.2 JlorapupMudeckue Conepranue JeKiuu JOrapu(pMUIECKUX ypaBHEHUIH u

YPABHEHHS 1 HEPABEHCTBA. 1. Jlorapudmudeckue ypasHeHus. OCHOBHBIE IPUEMBI MX PEILEHHUS. HEPABEHCTB.

Hcnoab3oBath nuppoBbie pecypebl A
2. Jlorapudmnaeckue HepaBeHCTBA. OCHOBHBIE IPHEMBI HX PEILICHUS nocrpoenus  rpagukoB  QyHkiuuMit  u
W3yYCHHS UX CBOKCTB.
[IpakTudeckue 3aHATHL 3HAKOMHUTBCSI € MCTOPUEH pa3BUTHS
1. IToctpoenue rpadukoB orapuPpMuIecKux QyHKIHH. 2 | MaTeMaTHKH
2.Pemenue norapuMu4eckux ypaBHEHUH. 2
3. Perienue norapupMuIecKux HEPaBEeHCTB 2
KonrpoabHnas padora Ne 3 2

Pa3gen 5. @opmysisl TpuronomMeTpun. TpuroHomMerpuyeckue ypaBHeHUs 1 HepaBeHCTBA. Tpuronomerpuyeckue
(pyHkumuu u ux rpaguku.

32

16




Tema 5.1. Cunyc, KOCHHYC U
TaHTEHC YHCIIOBOTO apTyMEeHTa.
ApKCcUHYC, apKKOCUHYC U
apKTAaHT€HC YHUCIIOBOTO

Coneprxanue JEKITUN

1. TpuroHomeTprueckast OKpy>KHOCTb, OIIPEAEIEHUE TPUTOHOMETPUIECKIX (YHKIMH
YHICIOBOr0 apryMeHTa, UX CBOUCTBA

apryMeHTa.
Tema 5.2. OcHOBHEIC CozepxaHue JIEKIMH

TPUTOHOMETPHUYECKUE 1. 3aBHCUMOCTH MEXKTy CHHYCOM, KOCUHYCOM ¥ TAHT€HCOM OJ[HOTO U TOT'O JKE yIJIa.
(bopmyIBL. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKJIECTBA.

2. OCHOBHBIC TPUTOHOMETPHUYECKHE (POPMYIIHI.
3. ®OpMyIIBI IPUBEICHUSL.

[IpakTuueckue 3aHATH

1. IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKECHHH.

2. IIpeoOpa3oBaHne TPUTOHOMETPUIECKUX BBIPAKEHHH,

TemaS.3. Tpuronomerpruueckue
YpaBHEHUS

Cozeprkanue JIeKIUU
1. Ilpocreiinine TPUrOHOMETPUUECKHE YPaBHEHUSL.

2. TpuroHoMeTpHIECKHE YPaBHEHUS, CBOJIINECS K KBaApaTHBIM. OJJTHOPOIHBIE
TPUTOHOMETPUYECKHE ypaBHEHUs 11 U 21 cTeneHu

3. TpuroHomerpudeckue ypaBHEHUs, peliaeMble Pa3IoKeHHEM Ha MHOXKUTEIIH.

IIpakTHueckue 3aHATUSA

1.Pewenue npocTeliinx TPUrOHOMETPUIECKUX YPABHEHUH.

2.IIprMeHeHne OCHOBHBIX METO/IOB PEIICHHS TPUTOHOMETPHUECKUX YPaBHEHUI.

N

3. Pemienne TpUroHOMETPHYECKNX YPaBHEHHH.

Tema 5.4.
TpuroHomerpuueckue
HEPaBEHCTBA

Coneprxanue JIEKITUN

1 IIpocreiinirie TPHrOHOMETPHUYECKHE HEPABEHCTBA

HpaKTI/I‘IeCKI/Ie 3aHATHUA

1. Perenne TpUTOHOMETPHUUECKUX HEPABEHCTB

Tema 5.5.
TpuroHOMeTpHIECKUE
GbyHKIMK ¥ X TpaduKu

ConepmaHHe JICKITNHU

1. TpuroHomerpuueckue GyHKIMHU, UX CBOICTBA U TpauKu.

KonTpoabnas padora Ned

OnepupoBath  NMOHATHSIMHU: CUHYC,
KOCHHYC U TaHT€HC IPOU3BOJBHOIO YIIa,
nepuoandecKkast QyHKIUSL.

Hcnoan3oBaTh 3alMUCh TPOU3BOIBHOIO

yria gepes oOparHble
TPUTOHOMETPUUECKHE (QYHKIIHH.
BbIOJIHATH npeodpa3oBaHust

TPUTOHOMETPUYECKHUX BBIPAKECHUN.
Crpours, aHAIM3UPOBATh, CPABHUBATH
rpaduKy TPUTOHOMETPHYECKUX (YHKIUH.
®opmyMpoBaTh M HILIIOCTPHPOBATH
rpaguiecKku CBOMCTBA
TPUTOHOMETPUUYECKHUX (DYHKIIUH.
Hcnonb3oBark rpapuku i1 pellieHus
TPUTOHOMETPUYIECKUX HEPABEHCTB.

Pemarhb OCHOBHBLIE TUIIBI
TPUTOHOMETPUUECKHUX YpaBHEHUI,
npocTenme TPUTOHOMETPUYECKHE
HEPaBEHCTBA.

Paznen 6. [locienoBaTeIbHOCTH M TPOTPECCHH.




Tema 6.1.
IlocnemoBaTeNbHOCTH K
MIPOTPECCHH.

ConeprkaHnue JIEKIINH

1. HOCHCHOB&TGJ’ILHOCTI/I, CITIOCOOBI 3aJaHus HOCHCZ{OBaTCHLHOCTGﬁ. MoOHOTOHHBIE
I0CJICJO0BATCIIBHOCTHU. ApI/I(l)MCTI/I‘IeCKaﬂ 1 reoMETpruYCCKasi HporpeCCuu.

IIpakTuueckue 3aHATHS

1. beckoHeuHo y6LIBaIOIlIa$[ TeoOMETpHUUICCKasd Nporpeccus. CyMMa OECKOHEUHO
y6bIBaIOH16171 FeOMeTpPI‘-IeCKOﬁ Iporpeccun. CDopMyna CJIOKHBIX IPOIICHTOB.

Hcnonp3oBaHue Nporpeccuy IS PEIIeHNs pealbHbIX 3a/1a9 MPUKIATHOTO XapaKTepa.

OnepupoBarb MOHATHAMU:
MOCJIEI0BATENILHOCTD, apU(pMeTHIecKas Hu
reoOMEeTpUUEeCKas MPOrpeccuy; OECKOHETHO
yOBIBalOIIasi TeOMETPUIECKasi POTPECCHS,
cyMMa OECKOHEUHO yObIBaroteit
TreOMETPUUECKON IIPOTPECCHH.

3anaBaTh MOCJIeI0BATENIBHOCTU
Pa3IUYHBIMU CIOCOOAMH.

IIpumeHsaTh dhopmyay CJIOKHBIX
NPOLEHTOB JUIA PpelleHus 337ad U3
peanpHONH MPAKTHKH (C HMCHOJIb30BAaHUEM
KaJbKyISTOPA).

Hcnonb3oBarh CBOMCTBA
MOCTIEIOBATENBHOCTEH M MPOTPEecCHil UIs
peuicHusa peajibHbIX 3alad MNPUKIAJHOTO
Xapakrtepa

Pasznen 7. BBenenue B CTEepEeOMETPHIO. HpﬂMbIe U IVIOCKOCTH B IIPOCTPAHCTBE.

20

Tema 7.1. OcHOBHBIE TIOHSATHUS
cTepeoMeTpuu. 3HaKOMCTBO C
MHOI'OTpaHHUKaMHU,
n300pa’keHIe MHOTOTPaHHUKOB
Ha PUCYHKaX.

Coz[epxcaHI/Ie JICKOH

18




1.0OcHOBHBIEC IOHATHS cTepeomeTprn. [IpaBuia n300pakeHNs Ha pUCYHKAX:
n300pakeHHs IIOCKOCTEH, MapaIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA.

[MousiTre 00 aKCHOMATUYECKOM MOCTPOSHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHU
U CJICACTBUSI M3 HUX.

2. 3HaKOMCTBO C MHOTI'OrpaHHUKaMH, M306pa>1<eHHe MHOT'OI'paHHUKOB Ha pHUCYHKax, Ha
MMPOCKIIUOHHBIX YCPTCIKAX. HauanbHbIe cBeIeHUS O Ky6€ u nupamMuae, ux pa3BépTKI/I n
MOACIIN. CeueHus MHOT'OI'paHHUKOB.

Hp AKTHYCCKUC 3aHATUA

1.3aga4yn Ha IIOCTPOCHUE CEUCHHUIT: TOCTPOCHUE CEUCHHUS METOIOM CJICIIOB, KPATKO
3aIIMCHIBATD IIard MOCTPOCHHS CEUCHHUSI.

Tema 7.2. [Ipsimbie u
IUIOCKOCTH B IPOCTPAHCTBE.

CopneprxaHue JEKIUU

1. B3anmHOe pacnosiokeHHe MPSIMBIX, IPSIMON U IIIOCKOCTH, TNIOCKOCTEH B
MIPOCTPAHCTBE.

2. [lepnieHAMKYIISAp ¥ HAKJIIOHHBIC: PACCTOSIHUE OT TOYKH /10 TUIOCKOCTH, PACCTOSIHUE
OT TIPSIMOH 0 MIIOCKOCTH.

2. Vbl MEXKIY NPAMBIMU, MEXKIY NPAMBIMH 1 IJIOCKOCTAMU, ABYT'PAHHBIC YTJIBI.
3. Teopema o0 Tpex HepreHANKYIIpax.

IIpakTrueckue 3aHATUSA

1. [IpumeHeHHE TEOpEeMBI 0 TpeX MEePIEeHIUKYIIIpax K PeIICHHIO 3a/1a4.

AKTyaJau3upoBaTh (akThl W METOJbI
TUIAHUMETPHH, peJieBaHTHBIC TeMe.
Hoxyuats NpeJICTaBICHUS 0
NPOCTPAHCTBEHHBIX (urypax, pasoupathb
npocTellne MpaBuiia M300paXKEHUsT ITHUX
¢uryp.

M306paxkaTh TpsAMyI0 U IIOCKOCTH Ha
PHCYHKE.

Pacno3naBaTth MHOTOTPaHHUKH,
MUIpaMuzy, KyO, Ha3plBaTh HMX 3JIEMEHTHI.
JenaTtb  pUCyHOK Ky0a, THpamuIBI,
HaxOIHTh OLTHOKH B HEBEPHBIX
U300paKeHHSX.

3HAKOMUTBCSI C CEYCHUSIMH, C METOJOM
CIEJOB; WUCIOJIB30BaTh JUI1 IIOCTPOCHUS
CEUYECHHUS] METOJI CJIEJIOB, KPAaTKO 3aIiChIBATh
IIary MocTpoeHus ceyeHus. Pacrno3naBarp
BHJ CCUCHHS M OTHOLIEHHH, B KOTOPBIX
CeyeHue JenuT pebpa KyOa, HAXOAUTH
IUIOIIAlb ceuenus. Mcnosib3oBaTh
nojodue  TOpH  pelIeHMH  3a7ad  Ha
MOCTPOCHHE CEYEHHUH. 3HAKOMHUTBCH C
AKCHOMaTHYECKUM MOCTPOEHHEM
CTEpEOMETPHH, c aKCHOMaMH
CTCPCOMETPUU U CICACTBUSAMU M3 HHUX.
HNnnocTpupoBaTh aKCHOMBI PUCYHKAaMH U
MIPUMEpaMu U3 OKPYXKaloIiel 00CTaHOBKH
AKTyanm3upoBatbh (akTel W METOMBI
TUTAHUMETPHH, perieBaHTHBIE TeMe,
TIPOBOANTH AHAJIOTHH.

Ilepeuncasitb  BO3MOXHBIE  CHOCOOBI
PaCIIOJIOXKEHUA ABYX MPAMBIX B
NPOCTPAHCTBE, WJUIIOCTPUPOBATh HX Ha
nprMepax.

JlaBaTh ompejejeHHe CKPEIIMBAIOIIIXCS
MIPSIMBIX, (dopMyIHpOoBaTH MPU3HAK
CKPEIIMBAIONINXCSA TPSIMBIX U NPHUMEHSTDH
€ro MpH pelIeHUH 3a/1a4.

Pacno3naBars 1npusMy, Has3blBaTb €€
DJICMCHTBI.

CTpOl/lTl) CCUCHHUA MNPU3MbI Ha TOTOBBIX
YepTeKax.




2. HaxoxeHue yriia Mex1Iy INIOCKOCTSIMH, ITOCTPOSHIE TIPOSKINH PSIMBIX Ha
TUTOCKOCTB.

Iepeuncasitb  BO3MOXHBIE  CIIOCOOBI
B3aUMHOI'O  DPACIOJIOKEHHUA MPSIMOH U
IJIOCKOCTH B IPOCTPAHCTBE, IPUBOJUTH
COOTBETCTBYIOIIME NPUMEPHI U3 PEAIBHOMI
KU3HU.

JaBaTrb onpegejeHHe MapaIeNbHOCTH
IIPSIMOU U IUIOCKOCTH.

DopMyJIHPOBATH NPU3HAK
MapayIeIbHOCTH NPSAMOW U IIOCKOCTH,
YIBEpKICHUE O MPAMON MepecedeHus AByX
IIOCKOCTEH, MIPOXOASAIINX qepes
napajuiejibHble MPsIMbIE.

Peware  mpakTuyeckue — 3ajadyd Ha
[IOCTPOCHHE  CEUEHUH  MHOIOIPAaHHUKA.
OO0bsicHATH ciy4au B3aMMHOTO
PAacIOJIOKEHUS TUNIOCKOCTEN.

JaBaTtp omnpegeseHHe  MapalIENbHBIX
IJIOCKOCTEH; MPUBOAUTL HPHUMEPHl U3
peanbHOM  KM3HM U OKpYyXarolleu
00CTaHOBKH, WJUTIOCTPUPYIOLINE
napasuieIbHOCTh IJIOCKOCTEH.
Hcnoan3oBaTh MpHU3HAK MapaieTbHOCTH
JIBYX IUIOCKOCTEH, CBOMCTBA MapaJuIeNIbHbIX
IUIOCKOCTEN TMpH pelleHdd 3ajad  Ha
[IOCTPOEHHE.

OO0BbsICHATD, 41O Ha3bIBAETCS
napajuleJibHbIM [POEKTUPOBAHUEM M Kak
BEITIOJTHSACTCS TPOCKTUpOBaHWE (GuUryp Ha
IJIOCKOCTb.

H3o0paxkaTs B mapauielbHON TPOEKIUU
pa3IUYHbIE  TEeOMETpHYEecKHe  (HUTypHI.
MopaenaupoBath pealibHble CHUTYyallMM Ha
SI3BIKE T€OMETpHH, HCCTIeI0BATh
MIOCTPOCHHBIE MOJIEJI C HCHOJIB30BAHUEM
TE€OMETPHUUECKUX TTOHATHH.

Hcnoan3oBaTs mpu pelieHMd 3a7ad Ha
HOCTPOEHHE CEUeHUN TIOHSITHE
HapayIeIbHOCTH, MNPHU3HAKH M CBOICTBa
MapayielbHBIX  MPSIMBIX HA  IUIOCKOCTH
AKTyaaum3upoBaTb (akTel W METOJbI
IUTAHUMETPHH, pelleBaHTHEIE TeMme,
MIPOBOJIUTH AHAJIOTHH.

OO0bscHATBL, Kakoil yrom Ha3bIBaeTcs
YIJIOM MEXAY NepeceKaroMMHCs
HPSIMBIMHU, CKPEILUBAIOIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE.
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JlaBaTh onpeaeneHue nepreHINKYISIPHBIX
HOPSIMBIX U TPSAMON, NEPHEHIUKYISIPHOH K
mwiockoctd. HaxoauTe  yriael  Mexay
CKpPEIINBAIOIIMMHUCS TPSIMBIMH B KyOe u
UpaMuze.

[puBoauTe npuMepbl U3 pealbHOU
KU3HH M OKpyKamomed 00CTaHOBKH,
WITIOCTPUPYIOIINE  NEPHEHIUKYISPHOCTD

MPAMBIX B MPOCTPAHCTBE "
MEPIEHANKYISIPHOCTD TIPSAMOH K
IUIOCKOCTH.

DopMyJIHPOBATH MIPU3HAK
NepHEeHIUKYIAPHOCTH TpsIMOiA u

IUIOCKOCTH, MPUMEHSATh €r0 Ha MpPAKTHKE:
OOBSICHATD  NEPHECHIMKYISIPHOCTH pedpa
Ky0a ¥ TUaroHajM ero rpaHu, KOTopas ero
HE COACPIKUT, HAXOJAUTH NJIMHY AUaroHain

KyOa.
Beruncasarb BBICOTY NpaBUWIbHON
TPEYTOJIbHOM u [IPaBUILHON
YeTBIPEXYTOJNBHOW IHpaMHA 10 JIHHAM
péodep.

Pemarn 337241 Ha BBIYHCIICHUS,
CBSI3aHHBIE C  MEPHEHIUKYISIPHOCTHIO
MPSIMOM ¥ TUIOCKOCTH, C HCTOJIh30BAaHHUEM
MIpU PENICHUU TUTAHUMETPHUYECKUX (PaKTOB
W METOJIOB.

OO0BICHATD, 4TO Ha3bIBAIOT
MEPIICHANKYIISIPOM U HAKJIOHHOHM M3 TOYKH
K TUIOCKOCTH, TPOCSKIMeH HAKJIOHHOH Ha
IJIOCKOCTb.

OO0DBSICHATD, 9TO Ha3bIBaCTCS
paccTosiHIEM: OT TOYKH JO IUIOCKOCTH;
MEXAy MNapajUleIbHBIMU  IUIOCKOCTSIMH;
MEXAYy INpsAMOHM M IapajsIelIbHON  ei
IJIOCKOCTBIO; MEXAY CKPEIIMBAIOIIMMHUCS
TIPSIMBIMH.

HaxoauTh 53TH pacCTOSHUS B IPOCTHIX
ciaydasx B KyOe, mnmpamuje, TMpHU3ME.
MoaenaupoBath pealibHble CHUTYyallMM Ha
SI3BIKE TEOMETPUH, HCCIICIOBATH
[IOCTPOCHHbIE MOJENN C HCHOJIb30BAHUEM
F€OMETPUUYECKUX MOHSATHUH.




Hcnoab3oBaTh mpu pEHICHMH 3a7ad Ha
nmocrpoeHne cedeHuit Teopemy Iludaropa,
CBOWCTBA NPSAMOYTOJIbHBIX TPEYTOJIEHUKOB
AKTyanu3upoBatb (akTbl ¥ METOJBI
IUTAHUMETPHH, pelleBaHTHEIE TeMe,
MIPOBOJUTH AHAJIOTUH.

JlaBaTh onpefesieHne yria MexXIy NpsMoi
U TUIOCKOCTBI0, (GOpMYIINPOBATH TEOPEMY O
TpEX MEepHeHANKYISIPaX U 00paTHYIO K HEH.
Haxogure yron Mexay NOpsaMOd U
IJIOCKOCTBIO B MHOT'OTpaHHHUKE,
paccTosiHHE OT TOYKH 10 TMpsSMOH Ha
IUIOCKOCTH, HCIONB3Yysl TEOpeMy O TpEX
HNEPHEHANKYISApax.

IIpoBoauTe Ha uepTexe NMEPHEHAUKYIP:
U3 TOYKM Ha INpsAMYH0; U3 TOYKH Ha
IJIOCKOCTb.

JlaBaTh onpenaeseHne ABYTPAaHHOTO yIJia U
€r0 JIEMEHTOB.

OO0BsCHATL PaBEHCTBO BCEX JHMHEHHBIX
YTJIOB IBYTPAHHOIO yIJa.

Haxoauth Ha uepTeke ABYI'PAaHHBIA yroi
pu pebpe MUPaMHIBL, MIPU3MBI,
napaJulenenumnesaa.

JaBare  ompeneneHue  yria  MEXAY
IIOCKOCTSIMH.

JaBatb onpenesienne u GopmMyaupoOBaTH
INPU3HAK B3aUMHO  IEPNEHAMKYISIPHBIX
IJIOCKOCTEH.

Haxoauth yriasl MeXAy IJIOCKOCTSIMH B
KyOe U mupaMuze.

Hcnonb3oBare 1npu  pelleHUU  3a1ay

OCHOBHBIE TEOPEMBI u METOBI
IUTAaHUMETPHH.

MoaennpoBaTh pealbHblE CHTYallMd Ha
SI3bIKE reOMETpHH, HCCJIEI0BATh

IIOCTPOCHHBIE MOJECIU C MCIOIb30BaHUEM
FeOMETPUUECKUX TTOHSATHH.

Hcnoan3oBaTh mpu pelleHUH 3a7ad Ha
MOCTPOCHHE CEYEHUH COOTHOIIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
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KonTposabnas padora NeS

Pa3gen 8. BekTopbl H KOOPAUHATHI B MPOCTPAHCTBE.

18

Tema 8.1. BexTops! B
MPOCTPAHCTBE.

Coz[epxcaHI/Ie JICKOH




1. BexTop Ha INIOCKOCTH U B IpocTpaHcTBe. Moaynb Bekropa. CioxeHue 1
BBIUUTAHUE BEKTOPOB. YMHOKEHHE BEKTOPA HAa YUCIIO.

2. KonnnHeapHOCTh BEKTOPOB. paBEHCTBO BEKTOPOB. Pa3iioskeHne BEKTopa 1o Tpém
HEKOMIITAaHAPHBIM BeKTopaM. [IpaBmio napamurenenumnena.

Hp AKTHYCCKUC 3aHATUA

1. Pemenue 3amay, CBI3aHHBIX C IPUMEHEHHUEM IIPABUII ICHCTBHIA C BEKTOPaMH.

2. Paznosxenue BCKTOpA 10 HAIIPABJICHUAM. Pemenue 3a1a4 Ha BBINIOJIHEHUE JCHUCTBUM
HaJI BEKTOpaMH.

Tema 8.2. [IpsimoyronsHas
cucTeMa KOOPIMHAT B
IPOCTPAHCTBE.

ConepskaHue JEKIUU

1. lIpsimoyronbHas cucTreMa KOOpAWHAT B IpocTpaHcTBe. CBA3b MEXIY
KOOpAMHATAMU BEKTOPOB U KOOPAMHAT TOUEK.

2. IIpocreiimye 3a1a4n B KOOpAMHATAX. YTOI MEXIy BekTopamu. CKamsipHOoe
IIPOM3BEACHIE BEKTOPOB.

IIpakTrueckue 3aHATUSA

1. Ipocreiimue 3aga4n B KOOPAUHATAX.

2. KooparHaTHO-BEKTOPHBIA METOJI IPH PEIICHUH TEOMETPHUYECKHX 3a/1ay.

AxTyaau3upoBath (akThl U METOIbI
IUIAHUMETPHH, pelieBaHTHBIC TEME,
MIPOBOAUTH AHAJIOTHH.

OnepupoBaTrh  [OHATHEM BEKTOp B

TIPOCTPAHCTBE.
DopMy.IUPOBATH IIPaBUIIO
napanienenumneaa pu CIIOKEHUHN
BEKTOPOB.

CkJaaablBaTh,  BBIYATATH  BEKTOPHI,

YMHOKATh BEKTOP HA YHUCJIO.
H3yyaTre OCHOBHBIE CBOilcTBa  3THUX
ornepauui.

JlaBatb ompeaejeHMe OPSIMOYTOJBHOM
CHCTEMBI KOOpDAWHAT B IPOCTPAHCTBE.
BbIpa3utrh KOOpOMHATHI BEKTOpa Uepe3
KOOPJMHATHI €r0 KOHIIOB.

BeiBonuTB, HUCHOJAB30BATH  (HopMyITy
JUIMHBI BEKTOpa M PACCTOSHUA MEXIY
TOYKaMH.

BroipaikaTe  cKalspHOE  IIPOM3BENEHHE
BEKTOPOB  dYepe3  HX  KOOpAMHATHI,
BBIYHCIIATE YTOJd MEXAY ABYMSI BEKTOPAMH,
JIBYMs NPSMBIMH.

Haxoaurs yroa Mexay mOpsIMoOd H
IUIOCKOCTBIO, ~ YrOJl ~ MEXIy  JABYMSA
TUTOCKOCTSIMHM aHAJTUTUYECKHIMU METOIAMHU.
BeiBoauTh, uUcCHOJAB30BATH  (QopMyITy
paccTOsHUS OT TOYKH J0 IUIOCKOCTH

KonTpoabnas paéora Ne6

Pa3gen 9. [IpousBoanas GyHKINH U ee MPUMEHEHHE.

36

Tema 9.1. [IpousBogHas
¢ynkin. ['eomeTpudeckuii u
¢bu3ngecKnii CMBICIT.
npou3BoiHOM. [IpousBoaHbIE
3JIeMEHTapHBIX (yHKIHH.
IIpousBonHas CyMMBI,
MIPOU3BEICHUS, YACTHOTO
GyHKIHIA

Coneprxanue JIEKIUN
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1. HenpepriBabie pynkmun. [TponsBonnas Gyakuuu. [Ipon3BomHbIe 35IEMEHTAPHBIX 2
(byHKHHﬁ. HpOI/I?)BOﬂHaﬂ CYMMbI, IPOU3BCACHUS, HACTHOT'O (i)yHKHI/Iﬁ OﬂepnpOBaTb MOHATUAMM: HEIpEpbIBHAA
2. IlponsBoxHas cioxHON QYHKIHN. byHKIMS; MPOM3BOIHAS ¢$yHKIHH.
3. l'eomerpuyeckuii 1 pu3nUECKHii CMBICI IPOU3BOJHON. Y paBHEHHE KacaTelbHON 2 Hcnospiosars FCOMETPHICCKHHI n
rpaduky yHKIMA. ¢u3udecKnii  CMBICT TPOW3BOTHOM I
IIpakTrdeckue 3aHATHA pelcHuA 3ajad.
1. Haxo/KAeHHE [IPOM3BONHBIX (yHKLIH. 2| HaxoauTh nNpOM3BOIHBIE BIEMEHTAPHBIX
2. HaxosieHHe IPOU3BO/IHBIX PA3IUUYHbIX (YHKIIHH. 2| QyHKuMH,  BHIMMCIATE  IPOM3BOAHBIE
3. Haxo/JeHHe TIPOM3BOIHOM CII0KHOM (YHKITHH. 2| CYMMBL,  HPOM3BEACHUL, 1acTHOro
= = GbyHKUMiA.
4. HaxoxXJIcHHE TIPOU3BOHON CIIOKHOM (DyHKIIUH. 2
m Hcnons3oBaTh MIPOM3BOJTHYIO UL
5. Hammncanme ypaBHEHHS KacaTeIbHON K TpaduKy (YHKITHH. 2
= = ucciaenoBaHus QYHKIMKM Ha MOHOTOHHOCTb
6. dusnyeckuit CMpBICI ITPONU3BOIHOM. 2
U OKCTPEMYMBI, IPUMEHATH PE3yJIbTaThl
Konrposnuasi pagora Ne7 2
UCCJIEIOBAaHNSI K IIOCTPOCHUIO TpadUKOB.
Tema 9.2. Ilpumenenue Conepranne JeKImn IpumensTH HPOH3BOIHYIO VIS
MIPOW3BOIHOM. 1. MOHOTOHHOCTB ¥ 3KCTPEMYMBI (DYHKIINH. 2 HAaXOXIEHHUS HAMJIYYIIErO PpELIEHUS B
2. HaxosxieHre HanOoIIbIEero ¥ HAMMEHbBLIET0 3HaUeHUs DYHKIMH Ha OTPE3Ke. 2 NPUKITAIHBIX, B ToM —
3. [IpuMeHeHne MPON3BOTHON K UCCIICTOBAHHIO (DYHKITHIA. 2 COLMANBHO-IKOHOMUYECKHX, 3a1a4aX.
IIpakTHIeCKHe 3aHATUS 3HAKOMHUTBCA C UCTOpPHEH pa3BUTHA
1. IlpuMeHeHe NPOU3BOAHON K HCCIIECAOBAHUIO (DYHKIIUH. 2 | MaTeMaTHYecKOTo aHaIN3a
2. IToctpoenmne rpadukoB PyHKIIUH C TOMOIIBIO €€ HCCIICTOBAHUSL. 2
3. Pemienue 3a1a4 Ha HaX0XKJIEHUE HAUOOJIBIIETO M HAMMEHBIIETO 3HAYSHHH. 2
4. [Tpumeps! UCIIOIB30BaHMS IIPONU3BOTHOM [T HAXOXKICHHS PALIOHAIBHOTO 2
pELICHNs] B IPUKJIQJIHBIX 33/1a4aX.
KounTpoanuasi padora Ne§ 2
Pa3gen 10. UnTerpan u ero npuMeHeHus. 20
Tema 10.1. [Tepoo6pasHas. Conepxanue JeKIuu
1. ITepBooOpazHast 1 ee TEOMETPHUYECKHI CMBICI H OCHOBHOE CBOICTBO, ITPABUIIO 2 OnepupoBars TIOHSTHMH:
HaxoxjeHns1. Tabmuia nepBooOpas3HbIX. nepBooOpasHas, HHTErpall.
2. HeonpeneneHHblil HHTErpal, npaBuia HaX0XKICHHUS. 2 HaxoauTe nepBooOpasHbIe dIEMEHTapHBIX
TIpaKTHYeCKUe 3aHATHS GYHKIMHA;  BBIYMCIATH — MHTETpal IO
1. HaxoxieHne nepBooOpasHbIX QyHKIHH. 2| dopmyrne Hetorona-JletiGruma.
3HAKOMHUTBCH C HCTOpUEH  pa3BUTHUS
2. Haxoxnenue HeonpeieleHHOTO MHTErpaja. 2
MaTeMaTHYeCKOTo aHalh3a
Tema 10.2. OnpeneneHHbIi CozepxaHue JIeKIUU
HHTErpal. 1. Onpenenennsiit nnterpan. ®opmyna Herorona-Jleiionuna. 2
2. KpuBonnHeHas Tpaneiyst U ee II0Na b, INIOCKast QUIypa u ee IUIoNIaIb. 2
IIpakTrueckue 3aHATUS
1. Beruncnenue onpeaeneHuoro uHrerpana. ®opmyna Heiotona-JIeiibHuma. 2
2. HaxoxaeHure TuIoIain KpUBOJIMHEHHOW TPaTeInu. 2
3. HaxoskaeHue II0Iaau mioCKoi GUrypsl. 2
Konrtpoannast padora Ne9 2




Pa3znen 11. MHororpaHHuKkH.

20

Tema 11.1. ITonste
MHOTOTPaHHHKA.

ConeprkaHue JIEKIINH
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1. IToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE JJIEMEHTH MHOTOTPaHHUKA, BBHITYKIIbIE U
HEBBITYKJIbIE MHOTOI'PaHHUKH; Pa3BEPTKA MHOrorpanHuka. IIpaBunbHele
MHororpanauku. @opmyna Ditnepa.

2. Ilpusma: N-yroapHasi Npu3Ma; TPaHU M OCHOBAHMS MTPU3MBI; IPAMast ¥ HAKJIOHHAsS
npu3Mbl; OOKOBas U MOJIHAsS IOBEPXHOCTH NpU3MEL. [lapamenenunen,

MIPSIMOYTOJIBHBIN MTapauIeNIeIHIe]], €ro 3JIeMEHTH i cBOMCTBA. Ilmomans 60koBO#H
MIOBEPXHOCTH U NOJIHON MOBEPXHOCTH NPSIMOMN NIPU3MBIL.

3. Ilupamuna: N-yrojbpHasi IMpaMuia, TPaHd ¥ OCHOBAaHHE MUPaMUAbL, OOKOBast U
MIOJTHAsI TOBEPXHOCTh IMPaMM/JIbl; IPaBUIbHAS U yceuéHHas nupamua. [lnomans
OOKOBOH MOBEPXHOCTH U IIOJIHOM MOBEPXHOCTH MUPAMUIBI.

Hp AKTHYCCKUC 3aHATUA

1. BerunciieHue >JeMEHTOB IPU3MBbI, HAXOXKICHHE €€ IJIOIIa, 1. 2
2. BeruncreHue 3J1eMeHTOB THPaMU/Ibl, HAXOXKICHHE €€ IIIOIaIH. 2
3. CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCHTEJIFHO TOUKH, IPSIMOH, 2
IUTOCKOCTH. DJIEMEHTHI CHMMETPHH B ITUPAaMUAX, TAPAIIICTICITUIICAAX, TPABUIBHBIX
MHOTOTPaHHHKaX.

Tema 11.2. O6peMbl ColepxaHue NeKLUHU

MHOTOTPaHHHKOB. 1. ITonstue 06 06véme. DopMyasl 00BEM TUPaAMUIIBI, TIPU3MBL.
[MpakTryeckne 3aHATHS
1. HaxoxxpeHue o0beMa IpU3MBbI. 2
2. HaxoxneHue o0beMa mUpaMupl. 2

AKTyanm3upoBaTh (akTel W METOMBI
MJIAaHUMETPUH, peJeBaHTHbIE TEME,
MPOBOJIUTH aHAJIOTHHU.

JlaBaThb ompeaesneHue mnapajiefenunena,
pacmo3HaBaTh €ro BHABI W H3y4yaTh
CBOMCTBA.

JaBatp onpenejieHue MHUPaMHIBL,
pacro3HaBaTh BUIBI HUpaMU,
(hopMynHpoBaTH CBOMCTBA pEOEP, TpaHeH H
BBICOTBI HpaBHIBHOM NHPaMHUABL

Haxoaurh 1wiomanes IOJHON M OOKOBOI
MOBEPXHOCTU MUPAMUIBI.

JaBaTp onpenegaeHne yCeuEHHOU
nupamMuabl, Ha3bIBaTh eé JJICMCHTHI.
®opmMyIHpoOBaTL TEOpeMy O IIIOIMIAIH
60KoBOI MIOBEPXHOCTHU IIPaBUIBHON
YCEUEHHOM NUPaMU/IBbL.

Pemats  3agaum  Ha  BBIYMCIICHHUE,
CBSA3aHHBIE C MUPaMHUIaMU, a TAKXKE 3aJ1a4K
Ha NOCTPOEHUE CEUECHUH.

JaBaTb omnpejaegeHue MIPU3MBI,
pacno3HaBaTh BHIBI IIPU3M, H300pa)kaTh
MPU3MBbI Ha YEPTEIKE.

Haxoaurthb 1momass moHON uiu OOKOBOM
IMOBEPXHOCTH IIPU3MBEI.

H3yyaTh cooTHOmIEHHs Dilepa A dyucia
pébep, rpaHeil M BEpPIIMH MHOTOTPaHHUKA.
H3zyyars BH/IbI MPaBUIILHBIX
MHOTOIDAaHHUKOB, WX  Ha3BaHMs U
KOJIMYECTBO IpaHei.

HU3yyaTrs CUMMETPUI0O MHOTOIPAaHHUKOB.
OO0bsACHATH, Kakue TOYKH Ha3bIBAIOTCS
CUMMETPUYHBIMA OTHOCHUTEJIBHO JaHHOMI
TOYKHM, TPSAMOH WIM IUIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WIH
IUIOCKOCTBIO CUMMETPUHU ¢burypsr.
IIpuBoauThs 1HpUMEPHl CHUMMETPUYHBIX
¢uryp B apxXuTeKType, TeXHHKE, NPHPO/IE.
MopenupoBath pealbHbIE CUTYallMd Ha
SI3BIKE TEOMETPHH, HCCJIeI0BATh
MOCTPOEHHBIE MOJEIHU C HCHOJB30BAHUEM
TeOMETPUYECKHUX TOHSATUH, HCHOJIb30BaTh
110,100MEe MHOTOTPaHHHUKOB.




AKTyanu3upoBaTh (akThl M METOABI
TUTAHUMETPHH, pelleBaHTHEIC TeMe.
OOBACHATH, KaK U3MEPSIIOTCS 00BEMEBI TET,
MPOBOIS  AHAJOTHIO C  H3MEpEeHHEM
TUTOIIA e H MHOTOYTOJIEHAKOB.
®opMyIHMpPOBaTh  OCHOBHBIE  CBOMCTBA
00BEMOB.

H3yuaTh, BBIBOAUTH (HOpMYJbl. 00BEMA
MPSIMOYTOJIBLHOTO napasuiesienunena,
MPU3MBI U TTHPAMHU/IBL.

Boruucasite 00bEM TPU3MBL M TTHPAMUIBI
0 X DJIEMEHTaM.

Ipumensite  00bEM I pemieHHA
CTepEeOMETPUYECKUX  3agad W JUId
HaXOXXICHUS TEOMETPUYCCKUX BEITUYHH.
MopeanpoBaTh peajbHBIE CHTYalldl Ha
SI3BIKE TCOMETPHH, HCCJIEI0BATh
MIOCTPOCHHBIE MOJICJI C HCIOJIb30BaHUEM
F€OMETPUUECKUX MOHATHH.

KonTpoabhas padora Nel0

Paznen 12. Tena Bpamenusi.

14

Tema 12.1. Iuiunmp.

ConeprxaHue JIEKIUU
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1. [lunuHapuyeckas MOBEPXHOCTb, 00pa3yoNINe HIIHHAPUIECKON TOBEPXHOCTH, OCh
LJTMHIPUYECKO oBepxHOCTH. LIMmHAp: ocHOBaHMs 1 OOKOBast HOBEPXHOCTb,
oOpasyroliasl ¥ 0ch; IO OOKOBOW M NOHON noBepxHocTH. PopMyna oObema.

[IpakTuueckue 3aHATHL

1. M3o0paxenue nuiIMHApa Ha IIOCKOCTU. Pa3BépTka muwinHapa. CeueHus UIHHAPA
(TUTOCKOCTHIO, MAPaJUICIFHOW WK MEPICHANKYIIPHON ocu mumHapa). HaxoxaeHue
o0BeMa.

Tema 12.2. Konyc.

ConepskaHue JEKIUU

1. Konnueckas HIoBepXHOCTh, 00pa3ylolne KOHUYeCKOW TIOBEPXHOCTH, OCh U
BEpIINHA KOHMYECKOH moBepxHOCTH. KOHYyC: OCHOBaHHE M BEpIIIHA, 00pa3yromas 1
0CB; TUTOIIaIb OOKOBOI 1 MTOTHOMN MMOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yromye u
BBICOTA; OCHOBAaHUS 1 OOKOBast HIOBEPXHOCTb. M300paskeHne KOHyca Ha INTOCKOCTH.
Pa3Béprka koHyca. CedeHuUs KOHyca (IUIOCKOCTBIO, TapalIeIbHONH OCHOBAHUIO, U
IUTOCKOCTBI0, IPOXOSIIeH uepes BepinHy). Popmyna o0beMa.

IIpakTrueckue 3aHATUSA

1. BerunciieHre 3JIeMEHTOB KOHYCa, TOCTPOCHUE CEUCHHH, HaXOXKICHNE 00heMa
KOHYycCa.

Tema 12.3. llap u cepa.

ConepmaHI/Ie JICKITNHU

1. Chepa u map: neHTp, paauyc, AMaMeTp; MIOIaIh MOBEPXHOCTH Ccephl. B3aumuoe
pacriosioxxeHue chepbl U MIIOCKOCTH; KacaTelbHas IIIOCKOCTh K cdepe; TIomanb
chepnr. M3o06pakenue chepsl, mapa Ha miockoctu. Ceuenus mapa. opmyna oobema
niapa.

AKTyaJu3upoBaTh (aKkTel ¥ METOJbI
TUIAHUMETPHH, pelieBaHTHbIC TeMe,
MIPOBOANTH AHAJIOTHH.

JaBatp ompexnenenus cdepbl W mapa, X
LEHTpa, paJuyca, TuaMeTpa.

OnpenenasaTs chepy Kak GUTYPY BpameHHAS
OKPY>KHOCTH.

HccaenoBarh B3aMMHOE  PaCHONIOKCHHE
chepel H  IUIOCKOCTH, OBYX  cdep,
WITIOCTPUPOBATh 3TO HA 4YepTeXax u
PHCYHKaX.

®dopmyaupoBaTh onpeneJeHue
KacaTeJIbHOH IIIOCKOCTH K cepe, CBOHCTBO
U TIPU3HAK KacaTelIbHON MIOCKOCTH.
3HAKOMHUThCA c reoie3nYeCKIUMHU
JuHUSIMA - Ha  cdepe. OOBACHATH, UYTO
Ha3bpIBAlOT I[MJIMHIAPOM, Has3bIBaTh €ro
JJIEMEHTHI.

HU3yuyarb, O00BACHATH, Kak MOJYYUTh

LVTHHAD yTéM BPAILCHUS
MPSIMOYTOJIBHUKA.

BbIBOAUTH, HCNOJIB30BATH (HOPMYIIBI I
BBIYHCIICHUA IUTOIIAIH 00KOBOIA
MOBEPXHOCTH LMIMHAPA.

H3yyaTh, pacmo3HaBaTh  Pa3BEpPTKY
IIHHIpPA.

H300pakaTh IWUIMHIP U €ro CEUEHHS
TUIOCKOCTBIO, TPOXOJISIIIEH Yepe3 ero och,
MapayuieIbHOW WU TIePICHIUKYIISPHOM
OCH.

Haxoauty 1mrom@aaud dSTHX  CEUYEHUIA.
MopesnpoBaTh peaJbHBIC CHTyallMd Ha
SI3BIKE T€OMETPHH, HCCJIEI0BATh
MOCTPOEHHBIE MOJEIHU C HUCHOJIb30BAHUEM
TEOMETPUYECKHUX TTOHATHUH.

OO0BSICHATh, KakKoe TEJIO0  Ha3bIBAIOT
KpYrOBbIM  KOHYCOM,  Ha3blBaTh  €ro
3JICMCHTBI.

HN3yyaTh, OOBSACHATH, KaKk IMOJYYUTh
KOHYC TyTEM BpaIlEHUS TPSIMOYTOJILHOTO
TPEyroJibHUKA.

M300pakaTh KOHYC U €ro CcedeHus
IJIOCKOCTBIO, TMPOXOJALIEH dYepe3 och, U
IJIOCKOCTBIO, TEPHNEHAUKYISIPHOA K OCH.
H3yuars, pacno3HaBaTb  Pa3BEPTKY
KOHYyCa.




TIpaktryeckoe 3aHsTHE

1. BrruucieHue 31eMeHTOB cepbl U apa, IOCTPOCHHUE CEYESHUH, HaX0XKICHUE
obbeMa mrapa.
KonrtpoabHas pagora Nell

BbIBOIUTH, HCNOJIB30BATh (OPMYJIBI IS

BBIYHCIICHUS ILIOIIAAN OOKOBOM
MTOBEPXHOCTH KOHYCA.
Haxoautn TUIOIIAIHU CCUCHUH,

MPOXOISAIINX Yepe3 BEPLIMHY KOHyca HIH
MEPIECHANKYISPHBIX €TO OCH.

OO0BsicHATBL, Kakoe Telo Ha3bIBaeTcs
YCEUEHHBIM KOHYCOM.

N3yyaTh, 00BSACHATD, KaK €ro MOJYyYUTh

nyTEM BpalleHUs IPSIMOYTOJIbHOI
Tpaneuuu.

BriBoauTH, NPUMEHATH GOpPMyITy A
BBIYHCIICHUS IUIOIIAH 6oKOBOM
MOBEPXHOCTHU YCEYEHHOTO KOHYCa.
AKTyaJau3upoBaTh (akTel W METOIBI
IUTAHUMETPHH, pENEeBaHTHEIE TeMe,

MIPOBOAUTH aHAJIOTUH.

Pemarnb CTCPCOMECTPUYCCKUEC 3aga4u,
CBsA3aHHBIC C TCIaMH BpalicHus,
TMOCTPOCHUEM CEUCHMI Ten BpaliceHus, ¢
KOM6I/IH3HI/ISIMI/I TCI BpalicHuA u

MHOTOI'PaHHHUKOB Ha HaXOXXICHUE
TreOMETPHUUYECKUX BEJINYHH.

Hcnoan3oBaTh TIpu pereHnn
CTEPEOMETPUUIECKUX 3aj1a4

IUTAHUMETPHYeCKUEe (AKTBI W METOJBI
3a/la4i Ha BBIYMCIIEHHE U JJOKA3aTeNbCTBO.
MopenupoBaTh peajbHble CHUTyallMd Ha
SI3BIKE TEOMETPUH, HCCIIEZIOBATh
IIOCTPOCHHBIE MOJENU C HUCIOJIb30BaHUEM
T€OMETPUUECKUX MIOHATHIA.
AKTyanu3upoBatb (akTel W  METOJBI
IJIAHUMETPUH, pEeBaHTHBIE TeMe,
IIPOBOJUTH aHAJIOTUMU.

BoiBoauTh, ucCHOAB30BaTH  (POpMYIIBI
00bEMOB: TIPU3MBI, LWIMHAPA, MTUPAMUIbL,
KOHyca;  yCe4EHHOM  mHpaMuisl U
YCE4EHHOI'O KOHYCa.

Pemars  crepeomerpuyeckue  3amaud,
CBSI3aHHBIE C BBIYUCICHHEM OOBEMOB.
DopMyIHPOBATh ONPEICIICHUE IAPOBOrO
CErMeHTa, 111apoBOro.
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[pumensaTshopmynsl  UIst HaXO0XKIE
00BEMOB  IIAPOBOTO  CETMEHTA,  MIAPOH
CEKTOpa CJos, IIapOBOr0 CeKTopa. Pemn
CTePCOMETPUYCCKHE  3aJlaud, CBS3aHHBIC
00béMOM  mIapa W IUIOHIAZBI0  Ccde
MopaenupoBaTh peaibHble CHTYallMd Ha sI3
TEOMETPHUH, UCCIIEA0BATh IIOCTPOCHHBIE MO
C HCIOJIb30BAHUEM T'€OMETPUYECKHUX MOHST
AKTyaIM3upoBaTh (bakTbI u MET
TUIAHUMETPHH, PEJICBAHTHBIE TeMeE, MPOBOJ
aHaJIOTUH.

Pemate  crepeoMeTpHuecKHe — 3aavu,
CBSI3aHHBIE C COOTHOLIEHHUEM OOBLEMOB U

MOBEepXHOCTEH MOJOOHBIX Tel B
MIPOCTPAHCTBE.

MopeaupoBaTh peajbHbIE CHUTyallUd Ha
SI3BIKE TeOMETpHH, HCCIIeI0BATh

MOCTPOCHHBIC MOACIN C HCIIOJB30BAHHUCM
TFCOMCTPUICCKUX TTOHSTHH.

Paznen 13. Cucremsbl ypaBHEHUH.

18

Tema 13.1. CucreMsl
YpaBHEHUIL.

ConeprkaHue JIEKINU




1. CucteMbl THHEHHBIX, pAIIMOHATBHBIX, HPPAITHOHAIBHBIX YPaBHEHHUIL.

2. CucTeMbl B COBOKYITHOCTH ITOKa3aTeIbHBIX, JJOTapu(MUIECKAX YPaBHEHHH.

3. CucteMbl U COBOKYITHOCTH TIOKA3aTENbHbBIX, JOrapu(hMUICCKUX HEPABEHCTB.

3. Vcnonp3oBanue rpadukoB GyHKIUH I PEIICHHUS YPABHECHHM M CHCTEM.

NN

IIpakTuueckue 3aHATHS

OnepupoBaTh MNOHATHSIMHM:  CHCTEMa
JIMHEWHBIX ypaBHEHUH U €€ pelieHue.
HUcnoab3oBaTh CHUCTEMY JIMHEWHBIX
YpaBHEHHWH MJI pEIICHUS TPaKTHYECKIX
3azad.

1. Pemenne cucteM TMHEHHBIX YpaBHEHHIH. 2 | Haxoaurp pemieHus: IPOCTECHINNX CHCTEM
2. Pelienue CUCTEM MOKA3ATENBHBIX, TOrapu(pMUIECKUX YPABHEHHIA, 2|1 COBOKYIHOCTCH pallMoHaJILHBIX
aBHEHUIl ¥ HEPABEHCTB.
3. PelieHue cucTeM MOKA3aTENbHBIX, TOrapU()MUUIECKHX HEPABEHCTB. 2| P p .
Hcnonb30oBark rpaQukd  QyHKIMA 101
" = pELICHNs yPaBHEHHUI.
4. PellleHre NPUKIIaIHBIX 3a/1a4 ¢ TOMOMIBIO CHCTEMBI JIMHEHHBIX ypaBHEHMUIA. 2
o MoneupoBaTh peajbHble CUTYallud Ha
IpuMeHeHYE YPaBHEHUH, CHCTEM M HEPABEHCTE K PENIEHMIO MAaTEMaTHYECKHUX 33124
o N A3bIKE ANreOphl, COCTABIATH BHIPAKEHUS,
¥ 33/1a4 M3 PasJM4HbIX 00J1aCTeH HAYKH U PealbHOM KU3HU
YPAaBHEHHs, HEPABEHCTBA U CHCTEMBI TIO
YCIIOBHIO 3a/1a4H, HICCIIENIOBATh
IIOCTPOEHHBIE MOJIEJN C HCIOJIb30BAHHEM
anmnaparta ajreopbl
KouTtpoabHnas padora Nel2 2

Paznen 14. DneMeHTHI KOMOMHATOPUKH, TEOPHU BEPOATHOCTEH, MATEMATHYECKOH CTATHCTHKH.

14

Tema 14.1. DieMeHTHI
KOMOHMHATOPHKH.

Copeprxkanue JIeKIUU
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1.OcHOBHBIE TOHATHS KOMOMHATOpUKH. KOMOMHATOpHOE TTPABHIIO YMHOXKEHHUSI.
[epecranoBky, pazmenieHus, coueTanus u ¢pakropuai. Tpeyronsuuk Ilackas.
®opmyna 6unoma HeloToHa.

[IpakTuueckue 3aHATHL

1. IIpocteiimue 3a1a9u Ha MOJCYET YHCIA Pa3MEIICHUH, IIepeCTaHOBOK, COYCTAHMUI.

Tema 14.2. DneMeHTH TeOpUA
BEPOSATHOCTEM.

ConepskaHue JEKIUU

1. CoObITHE, KOMOMHALUS COOBITHIA, BEPOSITHOCTD COOBITHSI, CJI0KEHHE U YMHOKEHHE
BEPOSATHOCTEH.

[IpakTuueckue 3aHATH

1. YcnoBHas BeposSTHOCTh. Y MHOXKEHHE BeposTHOCTEH. JlepeBo ciyyaifHOTO
skcriepuMenTa. @opmyrna nosHoi BepositHocTH. HezaBrcnumble cOOBITHSI.

2. Omiepanuy Hax COOBITHAMMU: IIepecedeHre, 00bEeMHEHNE COOBITHH,
MIPOTHBOMOJIOKHEIE COOBITHA. [{narpammel Ditnepa. @opmyra cIoKeHus
BEPOSTHOCTEH

Tema 14.3. DieMeHTEI
MaTeMaTH4YeCKOM CTATUCTHUKH.

ConepmaHI/Ie JICKITNHU

1. IlpeacrapneHune NaHHBIX C MOMOIIBIO TaOIuIl U nuarpamM. Cpennee
apudMeTHICCKOE, MeTHaHa, HAauOOJIbIIICE U HAMMEHBIIICE 3HAYCHUS, pPa3Max,
JIMCTIEPCHsl, CTAHAAPTHOE OTKJIIOHEHHE YHCIOBBIX HAOOPOB.

Hp AKTHYCCKUEC 3aHATUA

1. I[I/ICHepCI/Iﬂ 1 CTAHAAPTHOC OTKIIOHCHUC. HI/ICHepCI/II/I TCOMCTPHUICCKOIO U
OHHOMHAIBHOTO pacnopeacjacHus.

Hcnosib30BaTh NpaBUIIO YMHOXKEHHS JUIS
NepeuucieHus] CcoOBITHH B CIydailHOM
OTIBITE.

ITosb30BaThCH bopmyoii u
TpeyroapHuKOM Ilackans s onpeneneHus
YHCIIa COYETAHUN.

BbigeasitTb Ha npuMepax — ciaydailHble
COOBITHS B ONMCAaHHOM CIy4ailHOM OIIBITE.
®opmMyIHPOBATL YCIOBHS NPOBEICHHS
CIIy4aiHOTO OIIBITA.

HaxoauTh  BeposATHOCTH COOBITHMH B
OMBITaX C PaBHOBO3MOXKHBIMU HCXOJaMHU.
MopeaupoBarthb OTIBITHI c
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU.
UCXOJIaMH B XOJ€ NPaKTHYECKOH paboTHI.
Hcnosb3oBaTe auarpaMmbel  Diiepa U
CIIOBECHOE  ONHCaHHWEe  COOBITMH s
(hopMyIpOBKHI u n300pakeHNS
OOBEAMHEHNSI W TIepecedcHus] COOBITHH.
Pemare 3ajaun ¢ HCHOIB30BAHUEM
(hOpMyIIBI CIIOKEHHST BEPOSITHOCTEH.
Pemars 33Ja4d  Ha  HaxOXJIEHHE
BEPOSATHOCTEH COOBITMH, B TOM dYHCIE
YCIIOBHBIX C TIOMOIIBIO JiepeBa CIIydailHOro
OTIBITA.

OnpeaensiTb HE3aBUCUMOCTH COOBITHI MO
¢opMyse W TO OpraHW3alHUU CIy4alHOTO
omebITa. M3BrekaTs HHGOPMALIHIO U3 TaOIUI]
W JMarpamMM, HCHOJb30BaTh TaONHMIBl M
JUarpaMMbl JUIst HpeJCTaBICHHUS
CTaTUCTHYECKMX  JaHHbIX. Haxoaurts
OIHUCaTeIbHbIE XapaKTEPUCTUKH JAHHBIX.
BeiaBHraTh, KPHUTHKOBATH TUIOTE3BI O
XapakTepe CIy4alHOM W3MEHUUBOCTU H
ompeensomux eé hakTopax.

BbigeasitTb Ha mpuMepax — ciydailHble
COOBITHS B ONMCAHHOM CITy4aifHOM OIIBITE.
@DopMyaUpPOBATh YCIOBHS IPOBEICHHS

ClIy4aitHoro OIbITA. Haxonuts
BEPOSTHOCTH COOBITUH B  OMNBITaX C
PaBHOBO3MOKHBIMU HCXO/IaMHU.
MopenupoBarb OTIBITHI c
PaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMHU.
HCXO/aMU B XOJI¢ MPAKTUYECKOH PabOTHL
OcBauBaTh MIOHSITHS: Jucnepcus,

CTaHAapTHOC OTKJIOHCHHC CHy‘IaﬁHOﬁ
BCJIMYMHBI.




HaxoauTh JucepcHIo 1o pacupeeIeHHIo.
Haxonuts 10 u3BecTHBIM (opMysIam
JIACTIEPCHIO TeOMETPUYECKOrO U
OMHOMHANIBHOTO PacIpeeIeHHs.
3HAKOMHUTBCA C BBIOOPOYHBIM METOIOM
UCCIICIOBAaHNSI  COBOKYITHOCTH  JIaHHBIX.
M3yuars B X0ze IMpakTHYECKOH paboThl ¢
UCIIONIb30BAaHUEM  JJIEKTPOHHBIX — TaOJIHIL
NpUMEHEHHE BBIOOPOYHOTO MeToJa
HCCIICI0BaHHU.
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4 YCJIOBUA PEAJIMZAIIMU YYEBHOI'O IPEIMETA MATEMATHUKA

4.1 Tpe6oBaHusi K MATepPHATbHO-TEXHUYECKOMY 00eCneYeHH 0
Peanu3amnus yueObHoro mpeamera Matemartuka TpeOyeT Hamuuus ydeOHOro kaOuHeTa
Maremaruku.

OOopynoBanue yueOHOro kabunera: pabouee MeCTo IpernoaBaresis (CTo, cTyn); paboyue Mecta
oOyyaromuxcs (CTOJBI, CTYJIbs1); KOMIUIEKT Ta0muil: "AnreOpa u Havana ananu3za. [IpousBoanas u
nepBooOpasHas'; «DyHKIH U rpadukm»; «OopMyIIbl COKPAIICHHOTO YMHOXKEHUS,
«Crepeometpusi», «MeToj KOOPAMHAT B MPOCTPAHCTBEY; «OCHOBHBIE TPUTOHOMETPHUECKHUE
TOXKAECTBA M (DOPMYJIbI»; MaKeThl MHOTOI'PAHHHKOB U TEJI BpAIllEHHs U3 METaJUIa M KapTOHa,
Ha0Op YEPTEKHBIN JIs KIIACCHOM JOCKHU.

Texuuyeckue cpesicTa 00yuenus: Mynerumenua-nipoexrop Infocus IN114 x Full 3D;
sKkpaH HacTeHHbI Lumien Eco Picture Mftte White; nepcoHanbHBIN KOMITBIOTED C
ycranoBiieHHbIM [10, moakirouenHsii k cetn Matepaer(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. IlepeyeHb  HOPMATHBHBIX MNPAaBOBBIX IOKYMEHTOB, OCHOBHOW U
JIOTIOJIHUTEIbHOI Y4eOHOH JuTepaTypbl, He00X0AUMOIi /18 OCBOEHHUSI Y4eOHOr0 mpeaMeTra
Maremaruka

1. Tlpukazom MunoOpuayku Poccuu ot 17.05.2012r. Ne 413 «OG6 yTBepKaeHUH
denepanbHOro rocyAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAapTa CPETHETO OOIIETO
obpa3zoBanus» (B pex. npuka3zoB MunoopHayku Poccun ot 27.12.2023 Ne1028);

2. Ilpuka3z Ne373 Muno6pnayku Poccuu ot 18.05.2023r. «O6 yrBepxaeHuu ¢eaepaibHOR
00pa30BaTebHON MPOTPaMMEBI CPEIHETO MPOPECCHOHATHHOTO 00pa30BaHU.

OcHoBHasi 1uTepaTypa

1. BammakoB M.A. MaremaTuka [D1ekTpoHHbIi pecypc] : yueonnk / Bammaxos M.U.
— Mocksa : KnoPyc, 2020. — 394 ¢. — URL: www.book.ru/book/935689.

2. Anumos I A., Koasrun 10.M., Tkauéa M.B. u ap.
MaremaTuka: ajredpa 1 Ha4yaja MaTeMaTH4eCKOIro aHaIn3a, reomerpus. 'eomerpus 10-11
kJacc. ba3oBblii M yriy0JIEHHbINH YPOBHU.
DuIeKTpoHHas (hopma yueOHHMKA.

3. Aranacsan JI.C., Byry3os B.®., Kagomues C.b. u ap.
MartemaTuka: aaredpa 1 Ha4aJa MATEeMaTHYeCKOI0 AHAJIU3Aa, TeoMeTpus. Ajredpa u
HavyaJa MaTemaTudeckoro anajausa 10-11 kiaacc. bazoBblii ¥ yriry0JéHHbIN YPOBHHU.
DJlIeKTpoHHas1 popma yuyeOHHKA.

4.3. Ilepeuyenb mporpamMMHOro odecmneyeHusi, NpogeccHOHAIbHBIX 0a3 JaHHBIX,
HHPOPMALHOHHBIX CIIPABOYHBIX cucTeM pecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTH «UHTEepHeT», HE00XOAUMBIX ISl
ocBOeHMsA y4yeOHOro npeamera MaremaTrnka

JIuuensuonHoe nporpammHoe obecriedenue: Microsoft Office Word 2013/2007 Microsoft Office
Excel 2013/2007 Microsoft Office Power Point 2013/2007

HNuTtepHeT pecypcesl.

www.fcior.edu.ru (nadopManmoHHbIE, TPDEHUPOBOYHBIC U KOHTPOJIbHBIE MATEPHAIIbI)
www.school-collection.edu.ru (eauHble KoJUIEKIIUH HU(POBBIX 00PAa30BaTEIBHBIX PECYPCOB)

http://metodist.lbz.ru/iumk/mathematics/ec.php (37aeKTHBHBIC KYPCHI IO MATEMATHKE)



http://www.book.ru/book/935689
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://metodist.lbz.ru/iumk/mathematics/ec.php

http://www.iprbookshop.ru/ DnexTpoHHO-OMOIMOTEYHASI CHCTEMA.
http://mathtest.ru (MaTemaTnka B IOMOIIb CTYACHTY M IIKOJILHUKY — TecThl ONline)

4.4, OcoOeHHOCTH  peajM3anuM  y4eOHOro mpeaMera MaremMaTuka IJs
00y4aoImuXcs U3 YUCJIa HHBAJIUIOB U JIMI[ ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS

[Ipu oOydYeHHMH JUI] ¢ OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBS, MPEAyCMaTPUBACTCS
WH/IMBUIYAJIbHBINA TpaduK 00ydeHHUs.

WHBaIMIbI ¥ JIMIA ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbsI 00SCIICUEHBI ITEYaTHBIMU
U DJICKTPOHHBIMU 00pa30BaTEIbLHBIMU pecypcaMu B (hOpMax, aJlaliTHPOBAHHBIX K OTPaHHUYCHUSIM
UX 3JI0POBBS.

JUJiss ocyIecTBiICHHS MPOLEAYp TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOM
aTTecTalid OOyJarolmUXCs, CO3MAa0TCs (DOHIBI OLEHOYHBIX CPEJCTB, aaalTHPOBAHHBIC IS
WHBAJIWJIOB W JIAI C OTPAHHMYCHHBIMA BO3MOXXKHOCTSIMU 37IOPOBBSI M TIO3BOJISIONIUE OILICHUTH
JOCTHDKEHUE MMM 3aIUITAHMPOBAHHBIX B OCHOBHOM 00pa30BaTeNIbHOW MPOrpaMMe pe3yJbTaToB
00ydYeHUs ¥ YpOBEHb COPMUPOBAHHOCTH BCEX KOMITETEHITUH, 3asiBJICHHBIX B 00pa30BaTeIbHON
porpaMme.
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5 KOHTPOJIb M OIEHKA JOCTWXEHWH PE3YJILTATOB
OCBOEHMUSA YYEBHOI'O ITPEJIMETA MATEMATHKA

Onenka pe3ynbTaToB

PesynbraTel 00ydeHus
Y Y1 (dbopmbI 1 METO/IBI)

JIMYHOCTHBIE PE3YJIBTATBI:

1) rpaxIaHCKOTO BOCIIUTAHUS: CPOPMUPOBAHHOCTh
IpakIaHCKON TO3ULIUHU 00y4JaroLIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOr0 00111eCTBa, OCO3HAHUE
CBOMX KOHCTUTYLIMOHHBIX MTPaB U 00s13aHHOCTEH, yBa)KEHUE
3aKOHa ¥ MPABOIOPSAKA; IPUHATHAE TPAAULIMOHHBIX
HAI[MOHAJILHBIX, 00IEUEI0BEYECKUX T'YMAaHUCTHUECKUX U
JNEMOKPAaTUYECKUX

LIEHHOCTEN; TOTOBHOCTB IPOTUBOCTOSITH UIEOJIOTHH
HKCTpEMHU3Ma, HAI[MOHAIN3Ma, KCEHO(POOHH,
JUCKPUMMHALIMY 110 COLMAIbHBIM, PEJIMTUO3HBIM, PACOBBIM,
HallMOHAJIbHBIM IPU3HAKAM;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpECaX
Ipa)IaHCKOT0 00IIeCTBa, yYaCTBOBATh B CAMOYIIPABIICHUH B
0011e00pa3oBaTeIbHON OpraHU3ad U JETCKO-IOHOIIECKUX
OpraHu3alMsIX; YMEHHUE B3aUMOCICTBOBATh C
COLIMAJIbHBIMA HHCTUTYTaMHU B COOTBETCTBUU C UX
(YHKIMSMU U Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTApHOU
BOJIOHTEPCKOM 1€ TEIbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS: OCO3HAHUE
c(hOpMHUPOBAHHOCTH POCCUICKOM TpakIaHCKOM
UJIEHTUYHOCTH, IATPUOTU3MA, YBAKEHHS K CBOEMY HAPOAY,
YyBCTBA OTBETCTBEHHOCTH niepen PoauHoN, ropiocTu 3a
CBOM Kpaii, cBOXO PoanHy, CBOM SA3BIK U KYJIBTYPY, IIPOLLIOE
1 HacTosillee MHOTOHAIIMOHAIBHOTO Haponaa Poceny;
LIEHHOCTHOE OTHOIIEHHUE K TOCYIAPCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M IPUPOJHOMY HACIIEUIO,

MMaMATHUKAM, TPaJAULIMAM HapogoB Poccuu, TOCTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIIE;
uzelHas yoexxJIeHHOCTb, TOTOBHOCTD K CITY>KEHHIO U 3aIUTe
OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CYIb0Y;

3) IyXOBHO-HPaBCTBEHHOTO BOCITUTAHHS: OCO3HAHUE
JyXOBHBIX LICHHOCTEH POCCUMCKOTO HAPOIa;
c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMU S, STUYECKOTO
MOBE/ICHHUS; CIIOCOOHOCTh OLIEHUBATh CUTYAIUIO U
IIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U [IEHHOCTH; OCO3HAaHNE
JIUYHOTO BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy IyIEro;
OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJUTEIISAM U (UIIN)
JPYTUM 4IEHAaM CEMbH, CO3JaHUI0 CEMbU HA OCHOBE




OCO3HAHHOTO IPUHATHS LIEHHOCTEW CEMENHOM )KU3HU B
COOTBETCTBHUH C TpaauLUsIMU Hapoaos Poccuu;

4) 3CTETUYECKOTO BOCITUTAHUS: 3CTETUYECKOE OTHOILICHUE K
MUDY, BKII0Yast 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOILICHUI;
CIOCOOHOCTh BOCHPUHUMATD Pa3JIMYHbIC BUJIbl HCKYCCTBA,
TpaJMLINU ¥ TBOPYECTBO CBOETO U APYTUX HAPOJOB,
OLLYIAaTh SMOLMOHAILHOE BO3JIEHCTBUE UCKYCCTBA;
yOeXIeHHOCTh B 3HAUUMOCTH ISl JINYHOCTH U 0011ecTBa
OTEYECTBEHHOI'O U MUPOBOI'0 UCKYCCTBA,

STHUYECKUX KYJIbTYPHBIX TPAAULIUNA U HAPOAHOTO

TBOPYECTBA; FOTOBHOCTH K CAMOBBIPAKEHUIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHUE IIPOSBIISATH KaUeCTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnueckoro Bocnutanus: cHOPMUPOBAHHOCTh
3JI0pOBOTr0 U 6€3011aCHOr0 00pa3a JKU3HU, OTBETCTBEHHOTO
OTHOILIEHUS K CBOEMY 3/10pPOBbIO; IOTPEOHOCTD B
(U31YEeCKOM COBEPILIEHCTBOBAHUH, 3aHITUSIX
CIIOPTUBHO-03JOPOBUTEIBLHON JEATEIIBHOCTBIO; AKTUBHOE
HENPUITHE BPEIHBIX MPUBBIUEK U UHBIX (POPM NIPUUUHEHUS
Bpena GpU3nuecKkoMy u
IICUXUYECKOMY 3/10pPOBBIO;

6) TPyZI0BOr0o BOCIUTAHHS: TOTOBHOCTD K TPY/y, OCO3HAHHUE
LIEHHOCTU MAacTEPCTBA, TPYAOI00UE; TOTOBHOCTD K
AKTUBHOM JI€ATENBHOCTH TEXHOJOTNYECKON U COLMAIbHON
HampaBJIeHHOCTH, CIOCOOHOCTh MHULIMUPOBATb,
IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJHSATh TAKYHO
NeSITeNIbHOCTh; UHTEPEC K Pa3IM4HbIM cepam
npodeccroHaNbHOM 1eATEIbHOCTH, YMEHHE COBEPILIAThH
OCO3HaHHBIH BbIOOp Oyny1iel npopeccuu U peaau30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TJIaHbl; TOTOBHOCTh U
CIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHMIO Ha
IIPOTSKEHUH BCEH KU3HU;

7) 9KOJIOTHYECKOTO BOCIIUTAHHS: C(HOPMHPOBAHHOCTh
9KOJIOTHYECKOM KYJIbTYphl, TOHUMaHUE BIUSHUS
COLIMAJIbHO-9KOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE
MIPUPOJIHOM U COLIMANILHOM Cpefibl, OCO3HAHME III00aIbHOTO
XapakTepa 3KOJOTHYECKUX MPo0iieM; IUIaHUPOBaHUE U
OCYIIIECTBJIEHUE JEUCTBUI B OKPY>KAIOIIEeH Cpejie Ha OCHOBE
3HaHUA LeNei
YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA; AKTUBHOE HENPUSITHE
JENCTBUN, IPUHOCALLUX BpEJ OKPYKAIOIIEH Cpele; yMEHue
MIPOTHO3UPOBATh HEOIArONPHUATHBIE YKOJIOTHIECKUE
ITOCJIE/ICTBHS MPEITPUHUMAEMBIX JICHCTBUH,
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IIPEOTBPALLATH UX; PACIIUPEHUE ONIBITA IEATEINBHOCTH
9KOJIOTMUYECKOI HAIpaBIEHHOCTH;

8) LIEeHHOCTH HayYHOTO MIO3HAHUS: CHOPMUPOBAHHOCTD
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOILECTBEHHOM MPAKTUKH,
OCHOBAHHOT'O Ha JIMAJIOre KyJIbTYp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;
COBEPLICHCTBOBAHNUE S3bIKOBOM U YUTATEIBCKON KYIbTYPBI
KaK CPEJICTBA B3aUMOJEHCTBUSA MEXKAY JIIOJbMH U IIO3HAHUS
MUpa; OCO3HAHHUE LIEHHOCTU HayYHOU JeSATEIbHOCTH,
TFOTOBHOCTb OCYIIECTBIISATh IPOEKTHYIO U
HCCIIEI0BATENbCKYIO 1€ATE€IbHOCTh NHIUBUAYAIbHO U B

rpymie.

METAIIPEJMETHBIE PE3YJIbTATBI




B PE3YIbTATC OCBOCHUA IMPOrpaMMBbI ITO MATCMATHKE
HAa ypOBHE OCHOBHOTO  0Omero oOpa3oBaHHs Y
oOyudatomerocsi OyayT CQOPMHUPOBAaHBI METANPEIMETHEIC
pe3yabTaTHI, XapaKTePU3YIOIINECS OBJIaJICHUEM
YHUBCPCAJIbHBIMUA II0O3HaBaTCJIIbHbBIMHN I[ef/'ICTBI/ISIMI/I,
YHHUBEPCAJTbHBIMH KOMMYHHKATHBHBIMH ~ JICHCTBHSAMU U
YHUBEPCATLHBIMU PETYJISATUBHBIMH JCUCTBUSMH.
[To3HaBarenbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHUSI.

OsJianenne YHHBEPCAJIbLHBIMHA
MO3HABATEJIbLHBLIMH JeHCTBUIMM:

a) 06a30BbIE JIOTUYECKHUE JCHCTBHS: CAMOCTOSTEIILHO
(dhopMyIMpoBaTh u aKTyaJIU3UPOBAThH npooiiemMy,
paccMmarpuBaTh ee BCECTOPOHHE; YCTaHABIINBATh
CYIICCTBEHHBIN MPU3HAK MM OCHOBAaHUS ISl CPaBHEHUS,
KiIaccupukanuu W 00O0OIICHUS;  ONPEACNATh  LETH
NCATCILHOCTH, 3ajaBaTh IapaMeTpbl M KPUTCPUH HX
JOCTHKCHHS; BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBJICHHSX; BHOCHTH KOPPEKTHUBHI B
NeSATeNILHOCTh,  OICHUBATh COOTBETCTBHE  PE3YJbTAaTOB
[[EJIsIM, OILIGHWBAaTh PHUCKHA TIOCICICTBUN JIEATCIBHOCTH;
pa3BHBAaTh  KPEATUBHOE  MBIIUICHUE TIPH  PEIICHUU
KU3HEHHBIX IPo0IeM;
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0) 0a3oBBIC HCCIEAOBATEIBCKUE JCHCTBHS: BIIAJCTh
HaBBIKAMU  y4eOHO-UCCIIEIOBATEILCKOW W MPOEKTHOU
JIeSITETbHOCTH, HaBbIKaMHU paspenieHus npooem;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB PEUIEHUs MPAKTUYECKUX 33734, NPUMEHECHHIO
pa3IMYHBIX METOJOB IIO3HAHUA;, OBJAJACHUE BUIAMU
JEATEIbHOCTH 1O TOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIpETaIi, MpeoOpa3oBaHUI0O U TMPUMEHEHUIO B
pa3IMYHBIX Y4YEOHBIX CHUTyallUsAX, B TOM YHCIE TpH
CO3JaHUM y4eOHBIX u COLMATBLHBIX MPOEKTOB;
(dbopMUpOBaHHE HAyYHOTO THIIA MBIIIJICHUS, BIIAJCHHUE
HAYyYHOM TEPMHHOJIOTUEH, KIIOUYEBBIMU TMOHATUAMH U
METOJIaMH; CTaBUTh U (hOPMYJIUPOBATH COOCTBCHHBIC 33291
B 00pa3oBaTeIbHON  JCITCIBHOCTH W JKU3HEHHBIX
CUTYyallUsIX; BBISABIATH MPUUYMHHO-CIECJICTBEHHBIC CBSI3U M
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€ pEUICHUs,
HaxoJUTh  apryMEHTbl JJis  JOKa3aTelbCTBA  CBOUX
YTBEPKJICHUM, 3a7]aBaTh MMapaMeTpbl U KPUTEPUU PEILICHMUS;
AHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ PELICHUS 3aJayu
pe3yJIbTaThl, KPUTHYECKH OLEHHUBATh HUX JIOCTOBEPHOCTb,
MPOrHO3UPOBATh M3MEHEHHUE B HOBBIX YCIOBMSX; J1aBaTh
OIICHKY HOBBIM CHUTYyallUsIM, OIICHUBAThb MPUOOPETECHHBII
OTIBIT; pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI C yU4ETOM
aHaJIM3a MMEIOIIMUXCSA MaTepUANIbHBIX U HEMaTepHaIbHBIX
PECYpPCOB;  OCYLIECTBIIATh  LEJICHANPABICHHBIA  ITOMCK
IIEpeHOca  CPEACTB 51 croco0oB JIEUCTBUS B
MpoECCHOHAIBHYIO CPENy; YMETh NEPEHOCUTH 3HAHUS B
MMO3HABATEIIbHYIO u MPAaKTHYECKYIO obmactu
KU3HEJEATCIIbHOCTH; YMETh MHTErPUPOBATh 3HAHUS W3
pPa3HBIX TPEAMETHBIX 00JIaCTEH; BBIJIBUTATh HOBBIC HJICH,
npeasiaraTh OpPUTrMHAJIbHBIE MOJXOJbl U PEIICHUS; CTABUTh
mpoOieMbl ¥ 3ajaud, JOMYCKAIOUIUMEe albTepPHATUBHBIC
peLeHus;




B) pabora c¢ wuHpopMamMel: BIaJeTh HaBBIKAMU
nojy4yeHuss MH(OpPMAIMM M3 HCTOYHUKOB DPA3HBIX THUIIOB,
CaMOCTOSITENTLHO OCYILIECTBIISITh TIOUCK, aHaJm3,
CHCTEMAaTH3allMi0 M UHTEpPHpeTanuilo  HUHPOpPMaLUU
pa3NUYHBIX BUAOB U (OpPM TpEACTABICHUS; CO37aBaTh
TEKCTBl B Pa3IM4YHBIX (hopMarax € y4eTOM Ha3HAUYCHHS
uHpOpMAIMM M [EJEBOW  ayAWTOPHM,  BBIOMpas
ONTHMANbHYI0 (OpPMY TPEACTABICHUS W BHU3yAIN3aINH;
OLICHMBATh JIOCTOBEPHOCTB, JISTUTUMHOCTh HH(OpManuy, ee
COOTBETCTBHE IMPABOBBIM M MOPATBHO-3TUYECKUM HOPMaM;
UCIIOJIb30BATh cpeacTBa MH(POPMALMOHHBIX u
KOMMYHHUKAITHOHHBIX TEXHOJIOTHi B peleHnn
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3allMOHHBIX
3ama4 ¢ coOMoIeHneM TpeOOBaHUN 3PTOHOMUKH, TEXHHUKH
0€301acHOCTH, TUTUEHBI, PECYpCcOoCOepPEeKEHNUS, IPABOBBIX U
3TUYECKUX HOPM, HOPM HMH(OPMALMOHHOH 0e30macHOCTH;
BJIAJICTh HABBIKAMU PACIIO3HABAHMS U 3alIUTHI HH(OpMAaLny,
MH(POPMAIIMOHHOW 0€30IIaCHOCTH JINYHOCTH.

OsJjagenne YHUBepPCATbHBIMH
KOMMYHHMKATHBHBIMH Y4eOHbIMH IeiCTBUSIMH:

a) 00IlIeHME: OCYIIECTBIATh KOMMYHHUKAIIUU BO BCEX
chepax KHU3HH;, paclo3HaBaTh HEBEpOAJIBHBIE CPEICTBA
OOIleHNS, TOHUMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
pacrio3HaBaTh HNPEANOCHUIKM KOHQUIMKTHBIX CUTYyallMid u
CMST4aTh KOH(DIUKTHI; BIAJETh PA3JIMYHBIMH CHOCOOAMHU
OOIIEeHUs U B3aUMOJCHCTBUSA; APTYMEHTUPOBAHHO BECTH
IMajor, yMETh CMST4aTh KOH(IUKTHBIE  CHUTYaIlUH,
pa3BEepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C
WCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB;
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0) coBMecTHas  JEATEIbHOCTh: IOHUMAThb U
UCII0JIb30BATh IIPEUMYILECTBA KOMaHIHON u
WHAWBUYAIbHOW pabOoThl; BHIOMpPATh TEMATHKY U METOJbI
COBMECTHBIX JICHCTBUH C y4yeTOM OOIIMX HWHTEPECOB U
BO3MOXXHOCTEH Ka)XIOro YjeHa KOJUIEKTHBA; IPUHHUMATh
LEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJAMHHUPOBATH JACUCTBUSA MO €€ JOCTUKEHHIO: COCTABIIATh
IJIaH JACHCTBUM, pacrpeiensaTh pojd C y4eTOM MHEHUH
YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl COBMECTHOW PaldOTHI;
OLICHMBATh KAaue€CTBO CBOETO BKJIaJa U KaKJOr0 y4acCTHHMKA
KOMaHJIbl B OOMmMHMN pe3yiabTaT 1Mo pa3paboTaHHBIM
KpUTEPUSIM; TIpelaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJEH C
MO3ULMM  HOBU3HBI, OpPUTMHAIBHOCTH, IPAKTHUYECKON
3HAYUMOCTH; KOOPAMHUPOBATH M BBHINOJIHATH pPabOTy B
YCIOBUSIX peaibHOr0, BUPTYaIbHOTO U KOMOWHHUPOBAHHOTO

BSaHMOﬂeﬁCTBHH; OCYIICCTBJIATH IIO3UTHUBHOC
CTPATCTUYCCKOC TIIOBCACHUC B PA3JIMYHBIX CUTyallUAX,
IIPOABJIATDb TBOPYCCTBO nu B006pa)KeHI/I€, OBITh
WHHUIIMAaTUBHBIM.

OBJlaileHHe YHUBEPCAJbHBIMHM PeryJsTUBHBIMH
yueOHBIMU AeHCTBUAMM:
a) CaMOOpraHM3alus: CaMOCTOSITEIIBHO
OCYUIECTBJISATh IO3HABATENIbHYIO JEATEIbHOCTh, BBISBIATH
MpoOJIeMbI, CTaBUTh U OPMYTUPOBATH COOCTBEHHBIE 3a7aUn
B 00pa3oBaTeNbHON  JIEATEIBHOCTH M JKU3HEHHBIX
CUTYalMsIX; CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH PELICHUS
MpoOJIEMbI ¢ yU4E€TOM HMMEIOUIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH W TPEANOYTCHUM; aBaTh OLIEHKY HOBBIM
CUTyallMsIM; PaCHIMPITh PaMKA YYEeOHOro TpeaMeTra Ha
OCHOBE JIMYHBIX MPEANOYTEHUW; JeJIaTh OCO3HAHHBIN
BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peLIeHHUE; OLICHUBATh MPUOOPETEHHBIH OIIBIT;
croco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIUPOKOI
SPYAMIIMM B pa3HbIX O00JacTAX 3HAHUH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHb;
0) CaMOKOHTPOJb: JaBaTh  OIEHKY  HOBBIM
CUTyalllsiM, BHOCHTb KOPPEKTHUBBI B  JI€ITEIbHOCTb,
OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEISAM; BIAIETh
HaBBIKAMH TIO3HABATEIHHON pe(IIeKCUU KaK OCO3HAHMS
COBEpILIAEMBIX JEHCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX
pe3yJbTaTOB M  OCHOBAaHMH; MCIIOJb30BaTh  MPHUEMBI
pediekcun IS OLIEHKM CHUTYyallud, BbIOOpa BEPHOTO
pellIeHKs; YMEThb OLEHHUBAaTh PUCKU U CBOEBPEMEHHO
MPUHUMATh PEUIEHUS 10 UX CHUKEHUIO;




B) SMOIMOHAIbHBIA MHTEJUIEKT, MPEANnoararonimil

c(OPMHPOBAHHOCTH: CaMOCO3HaHUs, BKJIIOYAIOIIETO
CIIOCOOHOCTh ITOHMMATh CBOE SMOLMOHAIBHOE COCTOSHUE,
coOCTBEHHOM
cebe;

CaAMOKOHTPOJIb,

BUACTH HaIltpaBJICHUA

cdepsl,
caMOpeTyJINPOBaHUS, BKJIFOYAFOIIEr0
yMEHHE NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEIICHHUE,
aJanTHUPOBATHCS K
W3MEHEHUSM W TPOSBIATH THOKOCTh, OBITh OTKPBITHIM
BKJTFOYAIOIICH

pa3BUTHSA

SMOLMOHAIBHOU OBITh YBEpEHHBIM B

CIOCOOHOCTD OMOIMOHAJIbHBIM

HOBOMY;, BHYTPECHHEHN MOTHBAIUH,
CTpeMHeHI/Ie K JOOCTHMXXCHHIO ILCIIN H YCHGXY, OIITUMMU3M,
HWHHUIIUATUBHOCTD, yMeHI/Ie ﬂeﬁCTBOBaTB, HUCXO0Od N3 CBOUX
BKJIFOYAIOIIEH CIIOCOOHOCTH

BO3MOXKHOCTEH;, HSMIATHH,

IIOHUMATb 3MOLUMOHAJIBHOC COCTOAHUC APYIrUX, YUUTBIBATH
€ro 1pu OCYHICCTBJIICHHMHM KOMMYHUKAIHUU, CIIOCOOHOCTH K
COYYBCTBUIO U COICPCIKHBAHUIO, COLMUAJIBHBIX HABBIKOB,
BKIIIOYAaOIIUX CIIOCOOHOCTH BBICTPpAUBATb OTHOLICHHUA C
APYruMu JIHOAbMU, 38.6OTI/ITBC$I, INPOABIATL HHTCPEC H

pa3peraTth KOHQIHKTHL;

r) npuHATUE cebs 1 apyrux noaen: NpUuHMMaThb cebs, NoHnmas
CBOW HEOOCTAaTKN N OOCTOUHCTBA, NPpUHUMATb MOTUBbI U
aprymMeHTbl Apyrux nojaen npv aHanvse pesynbTaToB
AEeATEeNIbHOCTU; NPpU3HaBaTb CBOE NMpaBo U NpaBo Apyrunx mop,eﬁ
Ha OLIJI/I6KVI; pa3BunBaThb CNocobHOCTb NOHMMATb MUp C no3nunn
LOpyroro 4yenoBeka

I[MPEJAMETHBIE PE3YJIbTATDBI

1) BnajgeHne METOIaMH TIOKA3aTeNbCTB, AITOPUTMAMH
peleHus 3a/1a4; yMeHue (popMyIupoBaTh ONpeaeseHus,
aKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IIPOBOJUTH
JIOKa3aTENIbHBIE PACCYKICHUS B XOJ1€ PELICHUSI 3a/ay;
YMEHHE OIepUpPOBaTh MOHITUSIMHU: OIIpE/IeJICHHE, aKCUOMa,
TEOpeMa, CIIEICTBUE, CBOMCTBO, IIPU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKHU; YMEHHUE (HOPMYIUPOBAThH
00paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJAUTH
MIPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIB30BATH METO/
MaTeMaTHYeCKOM MHAYKIUH; TPOBOAUTH J10Ka3aTeIbHbIE
paccyXeHUsl IPU pEIIeHNH 3a/1a4, OLIEHUBATh JIOTHYECKYIO
MPABUIBLHOCTH PACCYKICHU;

2) yMEHHE OTNIepUPOBATh MOHITUSIMHU: CTSIICHb YHCIIA,
CTETIEHb C LIEJIBIM [1I0Ka3aTeNeM, KOPEHb HaTypalbHON
CTETEeHHU, CTETIEHb C PallMOHAIBHBIM IT0Ka3aTeJIeM, CTEIeHb C
JeWCTBUTENBHBIM (BELIECTBEHHBIM) ITOKa3aTeNeM,
Jorapu@m 4ucia; yMeHHE BBIIOIHATH BEIUMCIICHNE
3Ha4YeHUH U MpeoOpa30BaHUs BBIPAKEHUN CO CTETIEHAMH U
norapudmamu, mpeodpa3oBaHus APOOHO-PAITTOHATHHBIX
BBIPQKEHUH; ) YMEHUE CBOOOIHO ONIEPHPOBATH IIOHATUSIMH:
Jorapu@m 4yucia, CHHyC, KOCUHYC M TaHT'€HC
IIPOU3BOJILHOTO YHCIIA;

Habmronenue u OLICHKa
pe3yJIbTaTOB paboTsl Ha
MPaKTUYECKUX 3aHATHSIX;
IIpOBEpKa pe3ynbTaToB
CaMOCTOSITEIbHOU paboTHI;
OLIEHKA YPOBHS 3HAHUU
CTYJIEHTOB Ha
KOHTPOJIbHO-YUCTHOM 3aHATHUH,
KOHTpOJbHasE ~ paboTra MO
pazneny
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3) yMeHHE ONepUpPOBaTh MOHATHSIMHU: PALUOHAIBHBIC,
UppaLUOHAIIbHBIE, MOKa3aTeNbHbIEe, CTEIICHHBIE,
norapuMHUUECKUE, TPUTOHOMETPHUECKUE YpaBHEHUS U
HEPaBEHCTBA, MX CHCTEMBI;

4)  yMeHWe  ONepupoBaTh  MOHATUAMH:  (YHKIUS,
HenpepbiBHasE (QYHKLUS, NPOU3BOJHAS, IEepBOOOpa3Hasd,
OIpeJIeJIEHHBI UHTErpaji; yMEHHE HAXOIUTh IPOU3BOJHbBIC
JIEMEHTAapHbIX  (QYHKIMHA,  UCHONB3ys  CIpaBOYHbBIE
MaTepHallbl; UCCIEeI0BAaTh B IPOCTEHIINX Cilydasx QyHKLIHUN
Ha MOHOTOHHOCTbH, HaXOAWTh HAWOOJBIINE W HAUMEHBIINE
3Ha4eHUs (YHKIMHA; CTPOUTh TpadUKd MHOTOUJICHOB C
WCIOJB30BAHMUEM amIapara MaTeMaTU4YeCKOro aHalln3a;
OPUMEHSTh TPOM3BOJAHYIO TIPUM pPEUIICHHHM 3a]ad  Ha
JBMDKEHUE; pellaTh MPaKTUKO-OPUEHTHPOBAHHBIE 33a/1aul Ha
HauOoJIbIIME M HAUMEHbIIME 3HAa4YEeHUs, Ha HaXOXKICHUE
IIyTH, CKOPOCTH U YCKOpPEHHs; yMEHHE HCI0JIb30BaTh
cBocTBa M rpaduku (YHKUMH U pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady C [apamMeTpamH; u300pakaTb Ha
KOOPAMHATHOU IIJIOCKOCTH MHOKECTBA peueHuin
YpaBHEHH, HEPABEHCTB U MX CHCTEM;

5) yMmeHue omepupoBaTh HOHATHAMH: PalMOHATbHAS
GbyHKIMsA, TOKa3arenbHas (YHKIHSA, CTETIeHHas (QYHKIUS,
norapupmuyeckas byHKIM, TPUTOHOMETPUUYECKHE
¢byHkuuu, obpaTHble (YHKIHMH; YMEHUE CTPOUThH TpapuKu
U3YYEHHBIX (YHKIMHA, HCHOIb30BaTh Tpapuku  Opu
M3YyYEHHUH MPOLIECCOB M 3aBUCUMOCTEH, MIPU PELICHNH 3a]a4
W3 JIpyruX Yy4eOHBIX TPEAMETOB U 3aJad W3 peajbHOM
KW3HH, BBIpAXaTh (OpMylaMH 3aBHCHUMOCTH  MEXIY
BEJIMYNHAMU;

6) yMeHHe penath TeKCTOBBIC 3aJ1a4M PA3HBIX THIIOB (B TOM
qucie Ha MPOLEHTHI, JOJIM U YacTH, Ha JABH)KEHHE, PadoTy,
CTOMMOCTh TOBapOB M YCIYT, HAJOIH, 3aJaud U3 00jacTu
yIpaBJIeHUs] JIMYHBIMM U CEeMEHHbIMM  (PUHAHCAMH);
COCTABIISITh BBIPAXKEHUS, YPAaBHEHMS, HEPABEHCTBA U HUX
CHCTEMBI IO YCIIOBHIO 3aJau, HMCCIENOBATh IONy4eHHOE
peleHre U OIEHUBATh PaBIONOI00HOCTh Pe3yIbTaTOB;

7)  yMeHHE  ONepUpOBaTh  MOHATHSMHU:  CpeIHee
apudMeTHYecKoe, MeauaHa, HauOOJbIIE W HaUMEHbIIIEE
3HA4YCHUs, pa3Max, AHMCIEPCHUs, CTaHIApTHOE OTKIIOHEHHE
YHCIOBOTO HaOOpa; yMEHHE W3BIIEKaTh, HHTEPIIPETUPOBATH
uHbOpMalMIO0, TpPEACTAaBICHHYI0 B  Tabiuuax, Ha
auarpammax, rpaukax, OTpaXkarollyl0 CBOMCTBA peabHBIX
NPOIIECCOB M SBJICHUN; NPEACTaBIATh HHPOPMALUIO C
MOMOINBI0  TaONMUI] W  JWarpamw; HCCTIEIOBATh




CTaTUCTUYECKUE JAHHBIE, B TOM YHCIE C NPUMEHEHUEM
rpadMuecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

8) ymeHue omepupoBaTh MOHATHIMHU: CIAYYaWHBIA OMBIT U
cllyyailHOe COOBITHE, BEPOSITHOCTH CIYyYalHOTO COOBITHS,
YMEHHUE BBIYHUCIATH BEPOATHOCTb C HCIOJIb30BaHUEM
rpaduuecKux METOAOB; MPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXXEHUSI BEpOSTHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMysbl IpU pelIeHUM 3a/ad; OLEHUBATh BEPOSATHOCTU
peanbHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4alHBIMU
BEIMYMHAMHU; YMEHHE MPUBOAMUTH MPHUMEPHI HPOSBICHUSI
3aKOHA OOJIBIIMX YHCEeN B TMPHUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX;

9) yMeHHe ONEpPUPOBATh IOHATUSMH: TOYKA, MpsIMasi,
IUIOCKOCTb, IPOCTPAHCTBO, JIBYI'paHHBIN yrod,
CKPELIMBAIOIUECS psMbIe, napajiesIbHOCTh U
NEePIEHAUKYIIIPHOCTD MPSAMBIX U IUIOCKOCTEH, yroyl MexIy
HPSIMBIMM, YTOJI MEXKAY NPSAMON U IIIOCKOCTBIO, YOIl MEXKAY
IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKU JO IUIOCKOCTH,
paccTosiHue MEXAYy MpSMBIMH, pPAacCTOSHUE  MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IPU PEIICHUU 3a]ad
u3yuyeHHble (AKTBI W TEOpEMBbl IUIAHUMETPHH; yMEHUE
OLICHHUBATbh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MUPA;

10) ymeHue omepupoBaTh MOHATHUSMH: MHOTOIPAHHHK,
CeyeHHe MHOTOI'paHHHKa, KYO,

napajiesienunes, pusma, nupamuia, urypa u
MOBEPXHOCTb BpallleHUs, IUIUH]IP, KOHYC, 11ap, chepa,
ceueHMst (PUrypbl BpalleHus, MI0CKOCTb, KaCaroIascs
cdepbl, HIUIUHAPA, KOHYCA, IJI0LIaAb TOBEPXHOCTH
MUpaMU/JIbl, IPU3MBI, KOHYCa, IUJIUHAPA, II0UIa1b CPepsl,
o0BbeM Ky0a, MPSIMOYTOJIbHOTO Mapalielenunea,
MUpaMUJIbl, IPU3MBbI, HWIMH]IpA, KOHYCAa, 111apa; yMEHNe
n300pakaTh MHOTOTPAHHUKHU M TOBEPXHOCTU BPALIEHUS, UX
CEUeHMsI OT PYKH, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U
JJEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATH CHMMETPHIO B
MIPOCTPAHCTBE; YMEHUE Paclo3HaBaTh MIPABUIIbHBIE
MHOTOTPaHHUKH; yMEHUE CBOOOIHO ONEpPUPOBATh
MOHATHUSIMU: IBUYKEHUE, apajIeNbHbIN epeHoc,
CUMMETpHS Ha MJIOCKOCTU U B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3zoBanue noo0us, mogo0HbIe GUTYPHI; YMEHHE
pacro3HaBaTh paBHbIE ¥ IOJOOHBIE (PUTYPHI, B TOM YHCIIE B
IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHHUE UCIIOJIb30BATh
re€OMETPUUYECKNE OTHOIIECHHUS, HAXOAUTh FEOMETPUUECKUE
BEJIMYUHBI (JUIMHA, YTOJl, IJIOLIa](b, 00bEM) IIPH PELICHUN
3a/1a4 U3 IpYrux yueOHBIX MPEIMETOB U U3 PeaTbHOU
KHU3HHU;
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11) ymeHHe onepupoBaTh MOHITUSMH: IBHKCHUC B
MIPOCTPAHCTBE, MOAOOHBIE (PUTYPHI B IPOCTPAHCTBE;
HCIIO0JIB30BaTh OTHOLICHUE IIJI0IIA/IEH IIOBEPXHOCTEU U
00BEMOB MOAOOHBIX (DUTYpP TPHU PEIICHUH 3a/1a4;

12) ymeHue BBIYUCIAT TEOMETPUYCCKUE BEIMYMHBI (JUIMHA,
yroJi, Maoua s, 00beM, II0IIAlb TOBEPXHOCTH), UCHIOIIb3YSI
U3y4eHHbIE (OPMYJIBI U METOABI;

13) ymeHue onepupoBath MOHATHIMHE: IPIMOYTOJIbHAS
CHUCTEMa KOOpJAUHAT, KOOPJUHATBI TOUKH, BEKTOD,
KOOpJMHATBl BEKTOPA, CKAJISIPHOE IIPOU3BEACHUE, YTOI
MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpA Ha YHUCJI0; HAXOIUTH C IIOMOILBIO U3YYEHHBIX
(bopMyIT KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHHE
MEXy IBYMsl TOUKAMH;

14) ymenue BbIOUpATh NOAXOASAIINI H3YUCHHBIH METO AJISI
peleHus 3a7jauu, paclio3HaBaTh MaTreMaTHyeckue (hakThl U
MaTeMaTH4eCKHUe MOJEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTHYECKOU HAYKH;

15) ymeHue onepupoBaTh MOHITUSIMH: MHOXKECTBO,
IIOJIMHOKECTBO, OIIEpALMX HaJ MHOXKECTBAMU; YMEHUE
UCIIO0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar i
OIMCAaHUs PEATBHBIX NIPOLIECCOB U SBJIEHUH NIPU PEILIEHUN
3aJa4, B TOM YHCJIE U3 JPYTUX YU4eOHBIX IPEAMETOB;

16)  ymeHHe OonepupoOBaTh MOHATHAMHE: HATYPAIbHOE
YHUCIIO, LEJI0€ YUCIIO, OCTATOK IO MOAYJII0, PALIMOHAIBHOE
4HCII0, UPPALlMOHATIBHOE YUCIIO, MHOYKECTBA HATYpaJIbHbIX,
LENbIX, PAllMOHATbHBIX, JECTBUTENBHBIX YHCEN; YMEHUE
WCIIO0JIH30BaTh MIPU3HAKH JIETUMOCTH, HAUMEHBIITHN OOIIIHIA
JIeTUTENh U HauMEeHblIee o0111ee KpaTHOE, allrOpUTM
EBkinia npu periennu 3ajay; 3HaKOMCTBO C Pa3JIMYHBIMU
MO3UIIMOHHBIMHU CUCTEMaMU CUUCIICHMUS;

17) ymeHHe oneprpOBaTh MOHATHIMH: TOXKIECTBO,
TOXJIECTBEHHOE NpeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO,
CHCTEMa ypaBHEHUU U HEPABEHCTB, PaBHOCHJIBHOCTh
YPaBHEHUN, HEPABEHCTB U CUCTEM, PalllOHAIIBHBIE,
MppalMOHAIIbHBIE, IOKA3aTENIbHBIE, CTEIICHHBIE,
sJorapu@mMuuecKue, TPUrOHOMETPUUECKHUE YPABHEHHUS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE pelllaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C IIOMOIIBIO PA3IUNYHBIX IPHEMOB;
peliaTh ypaBHEHHsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPOM;
MIPUMEHSTh YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHns MaTEMAaTUYECKUX 3a/1a4 U 3a]a4 U3 Pa3IM4HbIX
o0JacTeil HayKu M peaabHOM JKU3HH;




18) ymenue cBOOOIHO ONEPUPOBATH MOHATHUSMH:
HOCJIEA0BATENbHOCTD, apuMETHIECKast IPOTrPECCHs,
reoMeTpuyIecKast mporpeccusi, 0eCKOHEUHO yObIBAIOIIAs
reoMeTprYecKast IPOTrPecCcHs; yMEHHE 33/1aBaTh
MIOCJIE0BATEIBHOCTH, B TOM YUCIIE C TIOMOIIBIO
PEKYPPEHTHBIX (GOPMYII.
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paboueii nporpaMmMbl yueOHOro nmpeamMera MaremaTuka

JIMCT AKTYAJIM3ALIUA

/1

Haumenopanue
anmementa OIl,
paszena, myHKTa

[TyHKT B ipeapLayei
penakuun

HYHKT C BHECCHHBIMH
HU3MCHCHUSAMU

PexBu3uTHI
3acemaHus,
YTBEPAUBLIETO
BHECEHUE
W3MEHEHHH
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