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1. I[osichuTenbHAs 3aNIUCKA

[Iporpamma no yue6HOMY npeamMeTry «MaTemaTHuka» pa3paboTaHa Ha OCHOBE:

deneparbHOTO  TOCYIApPCTBEHHOTO  O0OpPa30BaTENbHOTO  CTaHIApPTa CPEAHEro  O0IIero
oOpa3zoBaHus, YTBEpPKICHHOTO MpUKazoM MuHHCTepcTBa 00pa3oBaHus W Hayku Poccuiickoi
Oenepanuu ot 17 mast 2012 1. Ne 413;

IpUMEpHON TporpaMmbl 00IIe00pa3zoBaTeIbHOTO y4eOHOro mnpeamera Maremartuka Juis
npoeCCHOHANBHBIX ~ O00pa30BaTENbHBIX  OpraHu3aluii, pekoMeHaoBaHO  DeaepalibHBIM
rOCYJapCTBEHHBIM  aBTOHOMHBIM  yupexiaeHueM  «®DenepanbHblii  HMHCTUTYT  pa3BUTHUA
obpazoBanus» (PI'AY «DPHPO») B KkadyecTBE NPUMEPHOW MPOTpaMMBbI JJIs peaTH3aluH
OCHOBHOI mpodeccuoHalibHON oOpa3oBaTesnbHOM nporpamMMbl CITO Ha 6aze 0CHOBHOro 00ILEro
o0pa3oBaHus ¢ MOJIyYeHHEM cpeaHero oomero oopasoBanus ([Ipotokon Ne 3 ot 21 urons 2015 .
Perucrparnmonnsrit Homep penien3uun 377 ot 23 utonsg 2015 r. ®I'AY «DUPOy), paciopskeHUI0
Munnpocsemienust Poccun ot 30.04.2021 Ne P-98 «O6 yrBepkaennn Konneniuu npenogaBaHus
0011e00pa30BaTENbHBIX JUCHUIUIMH C YY4ETOM NMPOPECCUOHAIBLHON HANpPaBICHHOCTU MPOrpaMM
cpenHero mpodecCHOHAIBLHOTO O00pa3oBaHMs, peaU3yeMblIX Ha 0a3e OCHOBHOTO OOIIEro
o0Opa3oBaHus», a Takke Npukaza MuHucTepcTBa npocBenieHus Poccuiickoit denepammu Ne 712
or 11.12.2020 r. «O BHeceHWH H3MEHEHHMH B HEKOTOpHIC (QeaepalibHble TOCYJapCTBEHHbBIC
o0Opa3oBaTesibHbIE CTAHIAPTHI OOIIET0 00pa30BaHUs 11O BOIIPOCAM BOCITUTAHUS 00 YUAIOIITUXCS.

MaremaTtuka siBhsieTcss  (yHAAMEHTaIbHBIM  OOIIE00pa30BaTENbHBIM  MPEIMETOM  CO
CIIOKUBIIMMCSI YCTOWYMBBIM COJIEp)KaHMEM M OOIUMHU TpeOOBaHUSIMH K TOJTOTOBKE
00y4Jaromuxcs.

Peanuzanus oOmux 1eneil u3ydeHus: MaTeMaTUKH TPaJUIMOHHO (OPMUPYETCS B UYETHIPEX
HaIpaBJICHUSIX — MeToAudeckoe (olIiee mpeacTaBieHHe 00 HUIeSsX M METOoAaX MaTEeMaTHKH),
MHTEJUIEKTYallbHOE  pa3BUTHE, YTWIMTApHO-TIparMaTHYEeCKOe  HampapiieHue  (OBJaJeHue
HEOOXOJUMBIMU KOHKPETHBIMU 3HAHUSIMH M YMEHHUSIMHU) M BOCIHTATENIbHOE BO3JeicTBHE. B
CBS3M C OJTUM JaHHas TIporpaMma ydeOHOTO npenmera «MareMmartuka)» OpHUEHTHpPOBaHA Ha
JOCTHKEHHE CIEAYIOIINX L eJIeH:

1) B Hanpasnenuu MUHHOCMHO20 PA3GUMUSL:

dhopmMupoBaHUE MPEICTABICHUN O MaTeMaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPEJICTBE
MOJIETTUPOBAHUS SBJICHUI U TTPOIIECCOB, 00 MIESIX U METOJ]aX MaTEeMAaTUKH,

pa3BUTHE JIOTUYECKOT'O MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHHUsS, aITOPUTMUYECKOU
KyJIbTYpbl, KPUTUYHOCTH  MBIIUICHUS Ha  YpPOBHE, HEoOXogumMoMm i Oyayiien
npodeccuoHanbHON AESTEIBHOCTH, IS POJAOHKEHHSI 00pa30BaHMs 1 caMOOOpa30BaHUS;

BOCIIUTAHHE CPEJICTBAMU MATEMAaTHUKU KYJbTYPbl JIMYHOCTU: OTHOIICHUS K MaTEeMaTHKE Kak
YacTH OOIIEYeNIOBEYECKOW KYJNbTYphl: 3HAaKOMCTBO C UCTOPHEH pa3BUTHS MAaTEMaTHKH,
ABOJTIOLIUECH MaTeMaTHYECKUX WJeH, MOHUMaHUsl 3HAYUMOCTH MAaTEMaTHUKH JJIsl OOIIECTBEHHOTO
nporpecca;

2) B .MemanpeoMemHom HanpaeieHul.

TJITAHUPOBAHUS M OCYIIECTBICHUS alTOPUTMHUYECKON JEATeTbHOCTH, BBIMIOJHEHUS 3a/IaHHBIX U
KOHCTPYUPOBAHUSI HOBBIX aJITOPUTMOB;

pelIeHrs Pa3HOOOPa3HBIX KJIACCOB 3a/1a4 M3 PA3IUMYHBIX Pa3fesioB Kypca, B TOM YHCIE 3a/ad,
TPeOYIOIINX MOKCKA MyTH B CIIOCOOOB PEIICHMUS;

UCCIEAOBATENILCKOM  JIEATENIbHOCTH, Pa3BUTUA  HMJACH, TPOBEACHUS  SKCIEPUMEHTOB,
0000111eHNs1, TOCTAHOBKH U (hOPMYIUPOBAHUS HOBBIX 33/1a4;

SICHOTO, TOYHOTO, TPAMOTHOTO M3JI0KEHHsI CBOUX MBICIEH B YCTHOM M MHUCHMEHHOW peuH,
WCIIONB30BaHUS  PA3JUYHBIX  S3BIKOB ~ MaTeMaTHKA  (CIOBECHOTO,  CHUMBOJHYECKOTO,
rpaguueckoro), CBOOOJHOrO IepexojJa C OJHOIO S3blKa Ha JPYrol Jid WUIIOCTPALUH,
WHTEpIpeTaluy, apryMeHTalllH U JI0Ka3aTeIbCTBRA;

NPOBEJICHUSI JTOKA3aTENbHBIX PACCYKICHUH, apryMEHTallud, BBIJBMKEHUS THUIOTE3 M UX
000CHOBAHHS;

MOWCKA, CHUCTEMATU3allMM, aHalu3a M Kiaccudukanmuy WHOOPMAIMK, WMCTOIb30BAHUS
pa3zHooOpa3HbIX HH(OOPMAIIMOHHBIX HCTOYHUKOB;



3) B npeomemHoM HANPABICHULL:

OBJIQZICHUE MAaTEeMaTHMYECKUMHU 3HAHUSIMU U YMEHUSMH, HEOOXOAMMBIMH B IOBCEIHEBHOU
KU3HU, I WM3yYCHHsS MIKOJIBHBIX E€CTECTBEHHBIX [WCIUIUIMH Ha 0a30BOM ypOBHE, IS
NoJiyueHHus o0Opa3oBaHHMd B 00JacTsIX, HE TpeOYIOIIMX YIUIYOJIEHHOM MaTeMaThu4ecKon
HOJIrOTOBKH;

pa3BUTh TMPEICTABICHUS O YHUCIE W POJM BHIYHACICHHW B YEJIOBEYECKOW TMPAKTUKE;
copMHUpPOBaATh MPAKTUIECKHE HABBIKM BBHITOJHEHHS YCTHBIX, MTUCHbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIUMCIIEHUH, pa3BUTh BBIUMCIUTENbHYIO KYJIbTYPY;

OBJIQJIETh CUMBOJIMYECKHM  SI3BIKOM  anreOphl, BbIpadOTaTh (OpMalbHO-ONEPATUBHBIE
anreOpanyecKue yYMEHUSI M HAy4UThCS TPUMEHITh WX K PEHICHHI0O MaTeMaTUYeCKHX |
MPAKTUYECKUX 33]1aY;

U3y4yUTh CBOMCTBA M TpadUKU 3JIEMEHTAapHbIX (YHKIHUH, HAay4yUTbCS MHCIIOJIb30BaTh
byHKIMOHANBHO-TpapUUECKUEe TPEACTABICHUS Ui ONUCAaHWS W aHalu3a  pealbHBIX
3aBUCUMOCTEH;

pa3BUTh MIPOCTPAHCTBEHHBIE MPEICTABICHUS U NU300pa3uTeNIbHbIe YMEHUS, OCBOUTH OCHOBHBIE
(bakThl U METO/BI IJITAHUMETPHH, TO3HAKOMUTBCS C MPOCTEHIINMU MPOCTPAHCTBEHHBIMU TEJIaMU
¥ UX CBOMCTBaMH; TOJYYHUTH MPEACTABICHHUS O CTATHCTUYECKHX 3aKOHOMEPHOCTSAX B PEaTbHOM
MHpE U O Pa3INYHbIX croco0ax UX U3y4yeHus, 00 0COOEHHOCTAX BBIBOJOB U MPOTHO30B, HOCSAIIUX
BEPOSTHOCTHBIN XapakTep;

Pa3BUTh JIOTHYECKOE MBIIIICHHE W Pedb — yMEHHWE JIOTHYECKH OOOCHOBBIBATH CYXKICHHS,
MPOBOJIUTh HECIOXKHBIE CHCTEMAaTH3allH, MPHBOJUTH TNPUMEPHI W KOHTP TPUMEDHI,
UCIOJIb30BaTh PA3JINYHbIC SI3BIKM MAaTEeMAaTUKU (CIIOBECHBIM, CUMBOJIMYECKUHN, rpaduueckuil) 1is
WUTIOCTPALlUHU, UHTEPIIPETALNH, APTYMEHTALUU U JI0Ka3aTeJIbCTBA;

chopMHUpOBaTh NPEACTABICHHUS OO0 W3y4aeMBIX MOHATHUAX M METOAaX KaK BaXHEUIIUX
CpeICTBaxX MaTeMaTHIECKOTO MOJICIIMPOBAHUS PEATHHBIX MPOIIECCOB U SBJICHHIA.

OCHOBY NpOrpaMMBbl COCTABIISIET COZEPKAHNE, COTTIACOBAHHOE ¢ TPeOOBaHUSIMH (heiepaibHOTro
KOMIIOHEHTAa TOCYIapCTBEHHOTO CTaHAapTa CpPEIHEro oOIIero oOpa3oBaHUS YIIyOJIEHHOTO
ypoBHs. Ilpm wm3yuenumnm yueOHOoro mpeamera «MaTemaTtuka» Ha YrIyOJICHHOM YpOBHE
MPOAOJDKAIOTCS M TOJYYaroT pa3BUTUE COJEpKaTeNbHbIe JHHUU: ajredpandeckas, TEOPETHKO-
(byHKIMOHANbHAS, IMHUS YPAaBHEHUN U HEPABEHCTB, FT€OMETPUYECKas, CTOXaCTHYECKasi, BBOJUTCS
nnaAsS «Hauanma MaTeMaTH4ecKoro aHaIu3ay.

B paMkax ykazaHHBIX CO/IEP)KaTENBbHBIX JIMHUN PEIIAOTCs CICIYIOIINE 3ad0auu.

— CHCTEeMaTHu3alusl CBEJCHUI O YHciax; U3yuyeHHe HOBBIX BUIOB YHCIIOBBIX BBIPAKEHUH U
¢dbopMyn; COBEpIIEHCTBOBAHME MPAKTHUYECKUX HABBIKOB U  BBIUYUCIUTEIBHOM  KYJIBTYpHI,
paciumpeHne U COBEPIICHCTBOBAHKE aNTreOpandecKoro amnmapara, ChOpMHUPOBAHHOTO B OCHOBHOM
IKOJIe, ¥ €T0 MPUMEHEHHE K PEIICHHIO MaTEMaTHUECKUX U HEMAaTeMaTHIEeCKHX 3a/1a4;

— pacumiMpeHHe W CHUcTeMaTh3alus OOIIMX CBEACHWHA O (QYHKUHMAX, MOIMOJHEHHE Kiacca
M3ydaeMbIX (DYHKIUH, WITIOCTPAIUS IIMPOTHI IPUMEHEHUS (QYHKUIUN JUIsl OMCAHUS U U3YUCHUS
peabHBIX 3aBUCMOCTEH;

— U3yYEHHE CBOWCTB NPOCTPAHCTBEHHBIX TeJ, (OPMUPOBAHHE YMEHHS MPUMEHATH
MIOJTyYCHHBIC 3HAHMS [Tl PEILICHUS MPAKTUUYECKUX 33/1a4;

— pa3BUTHE TPEACTABICHUH O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX B
OKpYXKalollleM MHpE, COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX M PEUEBBIX YMEHUH IyTeM
o0oraIeHus MaTeMaTHIeCKOTO SI3bIKa, PA3BUTHS JIOTUYECKOTO MBIIUICHUS;

— 3HaKOMCTBO C OCHOBHBIMH HJI€SIMU M METOJIaMU MaTeMaTHYECKOTO aHAIIN3a.

Wzydenne yuebHoro mpeamera «MaTemaTtnka» Kak NpPOQHILHOTO, OPUEHTHPOBAHHOTO HA
TEeXHUYECKHUH npoduis, yauebHOro nmpeameTa ooecrneunBaeTcs:

— BbIOOPOM pa3IUYHBIX MOJAXOJOB K BBEJCHHUIO OCHOBHBIX MOHSATHH, OPUEHTHPOBAHHBIX Ha
TEXHUYECKYIO COCTABIISIOUIYIO;

— yueOHbIE 3a/JaHUs, OPUEHTHPOBAaHBI Ha 3((PEKTHBHOE OCYIIECTBICHNE BBIOPAHHBIX
LIEJIEBBIX YCTAHOBOK;



— CHEKTp 3a/JaHuil OpPUEHTUPOBAH HAa JESITEIbHOCTHBIE  XapaKTEPUCTUKHU BBIOpPAaHHOU
CHELUATbHOCTH.

[Ipenmer «MaremaTuka» TECHO CBSI3aH C TaKUMU y4yeOHbIMU nIpenMeramu kak YIIB.03.V
«Mudopmatuka», OIL.02 «OcHOBbI TOBapOBEAEHHUS MPOU3BOJACTBEHHBIX ToBapoB», OII. 05.
«OCHOBBI KaJIbKYJISILIUU U yUETay.

[IpodunbHas cocTaBisionias OTpakaeTcsi B TpeOOBaHMUAX, K IMOATOTOBKE O0O0ydaromuxcs B
YacTH:

oOuIeil cucTeMbl 3HaHUN: COAEPKATEIbHBIE IPUMEPHI UCIIOIb30BAHUS MAaTEMaTUYECKUX HJIEH
U METO/I0B B IPO(ECCUOHAIBHOM eI TEIbHOCTH;

YMEHUI: OpUEHTALUS HA AJITOPUTMUYECKUI CTHIIb I03HABATEIBHOM J1EATEIbHOCTH;

MPAKTUYECKOT0 HCIOJIb30BaHUSI MPUOOPETEHHBIX 3HAHMM W YMEHUH: HHJIWBHUYaJbHOIO
y4eOHOT0 OmbITa B IOCTPOCHUM MAaTeMAaTUYECKHX MOJeNell, BBIMOJIHEHUU WHIMBUAYaJIbHBIX
UCCIIEZIOBATENbCKUX IPOEKTOB.

OcoOeHHOCTH OpraHu3anuu ydyeOHOro Impolecca mno npeamery «MaTemaTuka»: ypodHas
cUCTeMa.

OcHOBHBIE (OpPMBI OpraHumzalnudu y4dyeOHOro mporecca — (GpOHTaIbHAs, TpYIIOBasd,
WHIUBUIYyaJbHAas.

B nanHOM Kypce BenymMMH METOJAaMU OOYy4Y€HUs MPEAMETY SIBISIOTCA: OOBSCHUTEIHHO-
WUTIOCTPATUBHBIA U PEeNPOAYKTUBHBIM, XOTS UCHOIb3YETCS M YaCTUYHO-TTIOMCKOBBII.

CamocrositensHas paOoTa sBiISeTCSs OAHMM M3 BHUIOB y4yeOHbIX 3aHsATHH. [Ipu m3ydeHuun
ydeOHoro npeamera «MaTeMaTuKa» OHa MIPOBOJUTCS C LIETBIO:

— CHUCTEMAaTH3allMM U 3aKPEIUICHUS TOJTYYEHHBIX TEOPETUYECKUX 3HAHUN M MPaKTHUECKHX
YMEHUH 00y4aronmxcs;

— yriyOJieHUs ¥ pacIlupeHUs: TEOPETUYECKUX 3HAaHUM;

— (QopmMupoBaHHS YMEHHI HCIOJB30BATH CIIPABOYHYIO U CHEIHAIBHYIO JTUTEPATYPY;

— pa3BUTHS MO3HABATEIBHBIX CIOCOOHOCTEH W AKTHMBHOCTU OOYYaroOUIUMXCs: TBOPUECKOU
WHUIMATUBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OPraHW30BAHHOCTH;

— (opMUpPOBaHUS  CAMOCTOATEIBHOCTH  MBIIIJICHHUS, CIOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPIICHCTBOBAHUIO M CAMOPEATIN3ALINY;

—  pa3BUTHS HCCIEAOBATEILCKUX YMEHHM.

B mporpamme yueOHoro npeamera «MaTtemaTuka» MnpeayCMOTPEHbI TaKue BUABI U (POPMBI
BHEAYTUTOPHOM CaMOCTOATENbHON paboThl 00ydYaloImUXcs Kak: BBINOJHEHUE TPYIIOBBIX,
WH/IMBUIyaJIbHBIX IPOEKTOB, HAIlMCaHHE TBOPYECKUX pPabOT (AOKIAN0B, COOOIICHUN),
COCTaBJIEHME U pEIICHHE MAaTeMaTUYECKUX KpPOCCBOPAOB HAa MaTeMaTHUECKHE TMOHATUA WU
OIpe/ieIeHUs], BBINIOJHEHUE 33/JIaHUi IO aJTOPUTMY, COCTaBJICHHWE U 3allOJHEHUE TaOmuIl is
CHUCTEMAaTH3allMl y4yeOHOro Marepuana, M3rOTOBICHHE MOJENed TIeOMETPHUECKUX Tell,
WHIMBHUAyaJbHbIC JOMAIIIHUE 3a7aHus, paboTa ¢ yueOHOM TuTepaTypoil u pecypcamu Internet.

KouTpoias u ouneHka pe3yiabTaTOB OCBOCHHS Y4YEOHOro MpeaMeTa OCYLIECTBISETCS
IperojaBaTeieM B TPOIECcCce TMPOBENEHUS TMPAKTUUYECKUX 3aHATHH, KOHTPOJBHBIX padoT,
JIMAarHOCTUYECKOTO TECTUPOBAHUS, a TAKXKe BBIIIOJHEHHUS OOYYarOIIMMUCS WHIMBUAYaIbHBIX
3aJlaHui, MPOEKTOB, UCCIICJOBAHUH.

«Matematuka» B MpodecCHOHATBHOW 00pa30BaTENbHON OpraHM3aIMd H3y4aeTcs C y4eTOM
TEXHOJIOTUYECKOTO MPO(HIS MOTydyaeMoro oOpa3oBaHUs, yriryOleHHO. B cBsi3u ¢ HU3KHM
YpPOBHEM 3HAHMM M T[IO3HABATEIBHOM AaKTUBHOCTH CTYACHTOB, /JI1 AaKTHUBU3alUW 3HAHWUU
BbIJICJICHBI Yachl JIsl IOBTOPEHMSI paHee U3YYEHHOTI'0 MaTepHara.

[Iporpamma y4eOHOTO MpeaMeTa pacCUMTaHa Ha MAKCUMAaJIbHYIO y4eOHYIo Harpys3ky — 320
4acoB, B TOM YHUCJIE!

YJackl 00s3aTEIPHON ayIUTOPHOU ydeOHOM Harpy3ku — 320 yacos,

9achl MPAKTUIECKUX 3aHATHI — 26 9acoB,

9achl KOHTPOJIBHBIX paboT — 9 vacos,

HTOroBbIii KOHTPOJIb OCYLIECTBIIAETCS B OPME MUCBMEHHOI'O HK3aMEHa.



2. OO6masi XapaKTepUCTHKA Y4e0HOro mpeaMeTa, Kypca

MaremaTika BXOAWUT B NpeaMETHYI0 oOnacTh «MaremMaTtuka MU MHPOpMATUKa» U JOJDKHA
o0ecrne4nTh:

— c(OpMUPOBAHHOCTh TPEJCTABICHUN O COIMAIBHBIX, KYJIBTYPHBIX U HCTOPHUYECKHUX
(bakTopax CTaHOBJICHUS MaTEMAaTHKH;

— c(OpMUPOBAHHOCTH OCHOB JIOTUYECKOTO, QJITOPUTMUYECKOTO M MaTeMaTHYECKOIo
MBIIIJICHUS;

—  c(opMUPOBAHHOCTh YMEHUH MPUMEHSATH MOJTYYEHHbIC 3HAHUS MPU PEHICHUH Pa3IHYHbIX
3azay;

— c(OpMHUPOBAHHOCTh NPEACTABIEHUNH O MaTeMaTHKE KaK 4YacTH OOLIeYeT0BEeYECKON
KyJbTYpbl, YHUBEPCAJIIBHOM S3bIKE HAayKH, IO3BOJISIOLUIEM OINKCHIBATh U H3Yy4aTh pEaJbHBIC
IIPOLIECCHI U SBJICHUS.

—  c(opMUPOBAHHOCTH MIPEICTABICHUI O BIMSHIUN MHGOPMAIIMOHHBIX TEXHOJIOTUH Ha KU3Hb
YyeloBeka B OO0IIecTBe, TMOHUMAaHHE COIMAIBHOTO, SKOHOMHUYECKOTO, TOJUTHYECKOTO,
KyJIbTYpHOTO,  IOPUAMYECKOr0,  HPHUPOJHOIO,  SPrOHOMUYECKOTO,  MEIUIUHCKOIO U
(U3HOIOTHYECKOT0 KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTUH.

[Ipenmer «MartemMatrka» cHocoOCTBYyeT (OPMUPOBAHHMIO Y CTYIEHTOB MAaTEMaTHYECKOTO
anmapara Ui pelieHHsl 3aJad M3 PpPa3HbIX pa3/esioB MaTeMaTHKH, CMEXHBIX IIPEIMETOB,
OKpY>KaloIIeil peaqTbHOCTH. SI3BIK aireOphl MOAUYEPKUBACT 3HAUYCHUE MAaTeMAaTHKU KaK S3bIKa JIJIs
MOCTPOCHHSI MAaTeMAaTUYECKUX MOJIENIe MPOILIeCCOB M SBICHUN pealbHOTO MHpa. B 3amaun
M3Y4YeHHs anreOphl BXOAAT TAKXKE Pa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JJIsi OCBOEHHA Kypca HH(POPMATUKH, OBJIAJICHUE HABbIKAMU JEAYKTUBHBIX
paccyxaenuil. [IpeoObpazoBanre CUMBOIBHBIX (JOPM BHOCUT CHELM(PUUECKUI BKJIAJ B pa3BUTHE
BOOOpa)keHHsI 00YYaIOIINUXCS, UX CIMOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYECTBY. B OCHOBHOI
HIKOJIe, KOTOPYIO YX€ MpOUUIM OOydaroluecs TEXHUKyMa, MaTepuall TpYIIUPYeTcs BOKPYT
palMOHANIbHBIX BBIPAKEHUH, a BOT BOMPOCHI, CBA3aHHbIE C UPPAIIMOHAIBHBIMU BBIPAKEHUSIMH, C
TPUTOHOMETPUYECKMMHU (QYHKIMAMU M TpPeoOpa3oBaHMSIMM, BXOIAT B COJAEp)KaHUE Kypca
MaTEeMaTUKU CPEJTHETO 001Iero o0pa3oBaHus B Ipejieiax OCBOSHUSI 00pa30BaTEIbHBIX MPOTPaAMM
cpenHero npodeccuoHaIbHOTO 00Opa30BaHMSL.

Peanuzanus ydeOHOro mpeamera MpeanosiaraeT BO3MOXKHOCTh MPUMEHEHUS JUCTaHIIMOHHBIX
00pa30BaTEeNbHBIX TEXHOIOTHI B cOOTBETCTBUU ¢ TpeboBanusmu OI'OC CIIO, ®I'OC COO,
OIIOII, YcraBoM M JIOKQJIBHBIMM aKTaMU TEXHMKYMa, B T.4. PEIVIAMEHTUPYIOIIMMU YCIOBUSA U
MOPAJIOK IPUMEHEHHSI IMCTAaHIMOHHBIX 00pa30BaTeNbHbIX TeXHOoJIorul npu peanusanuu OITOIL.

[Ipu peanuzammu yuyebHOro mnpenmera «MaremaTHKay HCIONb3YeTCs CMELIaHHAs MOJEINb
OUCTAHIIMOHHOTO  OOy4YeHMs, TIpU  KOTOpPOM  ayJWTOPHBIE  3aHATUS  COYETAKOTCA  C
JUCTAHIIMOHHBIMH. J{ucTaHIIMOHHBIE OOpa30BaTENbHbIE TEXHOJOTHH MO MPEIMETy MOTYT OBITh
UCTIOJB30BaHbl TNPH TPOBEACHUHM YYEOHBIX 3aHATHI, TEKYIIEro KOHTPOJS YCIIE€BAEMOCTH,
KOHCYJbTALlMH, a TakkKe JUIsl OpraHu3alll CaMOCTOSTENbHOW paboThl  00y4aromHMXxcs.
MeTtonuyeckoe obecrneueHrue AUCTAHLIMOHHOTO OOYYEeHHs] B TEXHUKyME OCYIIECTBISETCS Ha
OCHOBE HCITOJIb30BaHUS pecypcoB LudpoBoil oOpa3oBarenbHoil miatdopmbl «Akagemusi-Meaus
3.5»

Baxubiii paznen «®yHknuH, MX cBoiicrBa W rpaguxkm». ConaepkaHue 3TOro pasjena
HalleJIeHO Ha TIOJyYeHUE CTYJIEeHTaMU KOHKPETHBIX 3HAaHUW O (YHKIMHM KaK BaKHEWIIEeH
MaTeMaTUYeCKOW MOJIEIH JJIsl OMIMCAaHUs U UCCIIEOBAHUS pa3HOOOpa3HbIX MpoueccoB. M3yuenue
3TOr0 MarepHaja CIOCOOCTBYET Pa3BUTHIO y CTYJACHTOB YMEHHUS HCIIOJNB30BAaTh Pa3IUYHbIC
S3bIKM  MaT€MaTUKH (CJIOBECHBIM, CHMBOJHMYECKHI, Trpaduueckuii), BHOCHUT BKJIag B
dbopMupoBaHHEe MPEACTABICHUHN O POJIM MATEMATUKH B PA3BUTHH LIMBMIIM3AIUN U KYJIbTYPHI.

Paznensl «KomOuHatopuka», «CTaTHCTHKA M TEOPHS BEPOSITHOCTH» — 00s3aTeNIbHbBIN
KOMIIOHEHT CpEIHero oOmiero oOpa3oBaHMs, YCHJIWBAIOIIUN €ro MPHUKIATHOEC U MPAKTUYECKOE
3HaueHue. [lpu momydeHuu mnpodecCHOHANBHOTO 00pa30BaHMs ATOT MaTepHall HEOOXOIUM,
IpeXxae Bcero, A GopMUpoBaHHUS (PYHKIMOHATHLHONW TPAMOTHOCTH — YMEHHSI BOCIPUHUMATh H
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KPUTHUYECKH aHAIM3UpPOBaTh HHGOpMAIMIO, KOTOpass MpeACTaBlI€Ha B pa3IM4YHBIX (opmax,
IIOHMMAaTh BEPOSATHOCTHBIA XapaKTep MHOTUX peajbHBbIX 3aBUCHUMOCTEH, NPOU3BOJIUTH
IIpOCTEHIINE BEPOATHOCTHBIE pacyeThl. M3ydeHne ocHOB KOMOMHATOPUKHU MO3BOJIUT CTYJIEHTaM
OCYIIECTBJIATh PACCMOTPEHHUE CIlydaeB, NepeOop M MOJACYET Yucia BapUAaHTOB, B TOM YHCIE B
IIPOCTEHIINX MPUKIAJHBIX 3a/1a4ax.

[Ipy WM3y4eHUM CTATUCTUKHA M BEPOSITHOCTU OOOralatoTCs MPEJCTaBICHHS O COBPEMEHHOU
KapTUHE MHpa U METOJaxX €ro MCCielnoBaHus, GOpMUPYETCS MOHUMAHUE POJIM CTATUCTUKHU KaK
UCTOYHMKA COLHUAJIBHO 3HAYMMON MHGpOpMAIMM, U 3aKIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIJIEHUS.

[Ipenmer «MaremaTtuka» TECHO CBf3aH C TaKUMHM ydyeOHbIMH mpeameramu kak YIIB.03.V
«Uudopmatuka», OIL.02 «OcHOBBI TOBapoOBEAEHUS NPOU3BOJACTBEHHBIX ToBapoB», OII. 05.
«OCHOBBI KaJlbKYJSIMM U y4eTa» MO3TOMY NpPU M3YyYEeHUH HEOOXOAMMO oOpaliaTh BHUMaHHE
CTYJEHTOB Ha €€ MNPUKIAJHOM XapakTep, Ha TO, TJ€ W KOI/la H3y4yaeMble TEOPETHUYECKUE
MIOJIOKEHMSI M TPAKTUYECKUE HABBIKA MOTYT OBITh UCIIOJIb30BaHbI B IPAKTHUECKON AESITEIIbHOCTH.
W3ydenune wmatepuasia HEOOXOAMMO BecTH B (opMe, JOCTYNHOW IOHMMAHUIO CTY/IEHTOB.
HeoGxomumo cobOmoaTh MPEeeMCTBEHHOCTh B OOYYEHUH, €IUHCTBO TEPMHUHOJOTHUU H
0003HAYeHUI B COOTBETCTBUU C JACUCTBYIOIIMMHU (eaepabHBIMU TOCYIapCTBEHHBIMU
craugaptamu. [lpm mnpoBegeHHM 3aHATHI CIeAyeT HCNONb30BaTh Yy4yeOHbIE MOCOOMUS,
TEXHUYECKHE U HarjsJHble CpelcTBa OOydeHHus, II0JIb30BAaThCA MPH  HEOOXOAMMOCTH
KaJIbKYJISITOPOM.

B yueOHOM mporiecce HCOIb3YIOTCS CIEYIOUINE earoTHYeCKUE TEXHOIOTHH:

—  TEXHOJIOTHUS MPOOIEMHOT0o 00ydeHus, € LIeJIbl0 MOMOYb 00YYarOIIKUMCS TOJIHEE MPOSBUTD
CBOM CIIOCOOHOCTH, pa3BUBaTh CAMOCTOATEIbHOCTb, WHUIMATHBY, TBOPUYECKHM IOTEHIIMAI,
HCCIIEI0BATEIbCKUE HABBIKY;

— TexHojorus auddepeHIupoBaHHOTO OOYYEeHHUs, C IEeNbI0  OOYyYEeHHS OOYyYarouIuxcs
TUTAHUPOBATh CBOE BPEMs JUIS BBITIOJHEHUS 331aHNH, BEIOUPATh YPOBEHb MOATOTOBKH HAa TAHHOM
JTare;

— TEXHOJIOTUSl MPOEKTHOrO OOYUYEHHUs, C LIETbI0 (POPMUPOBAHUS y OOYUYaAIOLIMXCS YMEHMM
MOCTPOCHMSI MATEMAaTUUECKUX MOJIEJIe U3 pa3IMYHbIX TPo(dheccCuoHaNbHbBIX chep;

— uHGOPMAIMOHHO-KOMMYHUKALIMOHHBIE ~ TEXHOJOTUH, C  LEJIbl0  AKTUBU3UPOBATH
MO3HABATEIbHYIO JESTENbHOCTD, CIIOCOOCTBOBATH PA0OTE B CAMOCTOSITEILHOM PEXKUME.

B pesynbrare nuzyuenus yuebHoro npeamera «MaTtemaTrka» CTyACHT HAYUUTCS IOHUMATh!

— 3HAUYE€HHE MATEeMaTUYEeCKON HayKu Jid peuleHHs 3aJady, BO3HUKAIOIIUX B TEOpUU U
MPAKTUKE; MIUPOTY U B TO K€ BpeMsl OTPaHMUECHHOCTh IPUMEHEHUSI MaTeMaTHYECKUX METOJ0OB K
aHaJM3y U UCCIICJIOBAHHUIO MTPOLIECCOB U SIBICHUN B PUPOJIE U OOIIECTBE;

— 3HAY€HHE MPAKTUKHU U BOIPOCOB, BOSHUKAIOLIUX B CAMOW MaTeMaTuke ajisi GOpMHUpOBaHUS
W pa3BUTUS MaTEeMaTUYECKOM HayKH; HCTOPUIO pa3BUTHSA TMOHATUS 4YHCIA, CO3JaHUS
MaTEMaTUYECKOr0 aHaJIN3a, BOSHUKHOBEHMS M PA3BUTHSI T€OMETPUU;

— YHUBEpCAJIbHBI XapakTep 3aKOHOB JIOTMKM MAaTE€MaTUYECKUX PACCYXACHHM, UX
IIPUMEHUMOCTD BO BCEX 00JIACTAX YETOBEUECKON JEATEIBHOCTH;

—  BEpOSITHOCTHBII XapakTep pa3uyHbIX MPOIECCOB OKPYKAIOIIET0 MUPA.

«AJITEBPA»

OBianeer yMeHUSIMU:

— BBINOJIHATH apuMeTHueckue ACUCTBHs HaJ YHMCIaMHU, cOueTas YCTHbIE M MHUCbMEHHbIE
MpUEeMbl; HaXOJUTh MPUOJIMKEHHbIE 3HAYEHUs BEJIMYMH M TOTPEUIHOCTH BBIYUCICHUMN
(abcomtoTHast U OTHOCHUTENIbHAS ); CPABHUBATH YKMCIIOBBIE BBIPAKEHUS;

— HAXOAWThH 3HAYEHUS KOPHS, CTETNEHH, Jorapu(pma, TPUTOHOMETPUYECKUX BBIPAXKEHUH Ha
OCHOBE OIIPEACNICHUs, MCIHOIb3Ysd IPU HEOOXOIMMOCTH HHCTPYMEHTAJBHBIE CPEACTBA;
M0JIb30BAThCSI MPUOIMKEHHOM OLIEHKON IPU NPAKTUYECKUX PACUETAX;

— BBINOJHATH IPeoOpa3oBaHUS  BBIPAKEHUH, MNPUMEHssT (QOpPMYyJbl, CBSI3aHHBIE CO
CBOWCTBaMU CTEIIEHEH, Jorapu(MoB, TPUTOHOMETPUIECKUX () YHKITHIA;



Oy/eT MUCnoJib30BaTh NPHOOPETeHHbIE 3HAHUA U YMEHHUS B PAKTHYECKOH /1eATeJIbHOCTH
U NOBCEAHEBHOM KU3HHU JJIS:

— TPaKTHYECKUX pacdyeTroB Mo QopmyrnaM, BKIOUYas (OpMyInbl, coAepiKamlue CTeTeHH,
paaMKanbl, JorapuMbl M TPUTOHOMETpUYECKUE (YHKLUUHU, HCIOIB3YS IPH HEOOXOAUMOCTH
CIpaBOYHBIE MaTEepHAIIbl M MPOCTEHUIIINE BEIYUCITUTENBHBIE YCTPOMCTBA.

«®YHKIUU U TPAOUKN»

OBJageeT yMeHUSIMU:

— OmpelessaTh 3HaueHHe (YHKUMU MO 33JaHHOMY 3HAYEHHIO apryMEHTa IpHU Pa3IMYHBIX
crioco0ax 3a1aHus GyHKIINH,

—  OmpelessTh OCHOBHBIE CBOWCTBA YUCIIOBBIX (DYHKIIMIA, HITIOCTPUPOBATH UX Ha rpaduKax;

— CTpOUTh TpauKH M3YyYEHHBIX (QYHKIMM, WIIIOCTPUPOBAaTh MO TpaduKy CBOWCTBA
AJIEMEHTAPHBIX (YHKLNNT;

—  HCIOJIb30BaTh MOHATHE (DYHKIIUU IS OMUCAHUS U aHAJIM3a 3aBUCUMOCTEN BEJTMYMH;

Oy/JeT MCnoJib30BaTh NpPHOOpeTeHHbIE 3HAHUS U YMEHHS B NPAKTHYECKOM 1eiTeJIbHOCTH
U MOBCEIHEBHOM KU3HHU IJIs1:

— JUIs ONHUCAHUS C TMOMOIIbIO (PYHKIMI pa3iIuyHBIX 3aBUCUMOCTEH, IMpenCTaBlIECHUs HUX
rpaduyecku, MHTEpIpeTauuu rpapuKoB.

«YPABHEHUS U HEPABEHCTBA»

OBianeer yMeHUSIMU:

— pemiatb palMOHAlIbHbIE, IIOKa3aTelbHbIE, JIOTapU(PMUUYECKUE, TPUTOHOMETPUUECKHE
yYpaBHEHHUS, CBOJSIINECS K JIMHEWHBIM W KBAJpPATHBIM, a TAaK)Ke aHAJIOTMYHBIE HEPABEHCTBA U
CUCTEMBI;

— HCIMOJb30BaTh AJI MPUOJMKEHHOTO pELIeHHs] ypaBHEHUN W HEPaBEHCTB TIpaduyecKuit
METO/T;

— u300paxkaTh Ha KOOPAWHATHOHN IJIOCKOCTH PELICHUs YpaBHEHUil, HEPABEHCTB U CHUCTEM C
JBYMsI HEU3BECTHBIMU;

—  COCTaBJIAITh U PellaTh YpaBHEHUS U HEPABEHCTBA, CBS3bIBAIOIINE HEM3BECTHbIC BETUUMHBI
B TEKCTOBBIX (B TOM YHCJI€ MPUKIAIHBIX) 3a7adax.

Oy/AeT MCcnoJib30BaTh NPHOOpPeTeHHbIE 3HAHUS U YMEHHS B NPAKTHYECKOH 1eATeJIbHOCTH
U MOBCEAHEBHOM KU3HU JJI5:

—  JUIs IOCTPOEHUS U UCCIIEIOBAaHUS IPOCTEHIIINX MaTEMAaTUHYECKUX MOJIEIIEH.

«HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

OBianeer yMeHUSIMU:

— BBIUMCIATH MPOU3BOJHBIE UM TEPBOOOpPA3HBIC D3JIEMEHTAPHBIX (DYHKUUH, HCIONb3YS
CIIpaBOYHbIC MATEpPUAIbI;

—  HCIOJIb30BaTh MPOU3BOIHYIO /ISl U3YUYEHUS CBOWCTB (DYHKIIMI U TOCTPOCHHUS TpauKOB;

— NPUMEHSATH NPOU3BOAHYIO JJIsl MPOBEACHUS MPUOIMKEHHBIX BHIYMCICHUHN, pellIaTh 3aaun
MPUKIIAIHOTO XapaKTepa Ha HaXOXK/IeHUE HANOOIBIIIETr0 U HAWMEHBIIIETO 3HAYCHHUS;

— BBIYUCIIATH B TMPOCTEHUINUX CIy4asX IUIOMIAd ©U OO0BEMBI C HCIHOJIB30BAHUEM
OTIpeIeIECHHOTO UHTErpaa;

Oy/AeT MCNoJib30BaTh NPHOOPETeHHbIE 3HAHUA U YMEHHUS B PAKTHYECKOH /1eATEeJIbHOCTH
U MOBCEHEBHOM KU3HU JJIS:

—  pelIeHHs MPUKIATHBIX 33/1a4, B TOM YHCIIe COIUATBHO-IKOHOMUYECKUX U (PU3NYECKUX, HA
HauOOJbIINE U HAUMEHbIIIUE 3HAYCHHS], HA HaXO0XKJIEHUE CKOPOCTH U YCKOPEHHUS.

«KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEW»

OBJageeT yMeHUSIMU:

— pemiath TMpocTedIIMe KOMOWHATOPHBIE 3aJadyd METOJOM Iepedbopa, a Takke ¢
MCIOJIb30BAHUEM U3BECTHBIX (HOPMYIT;

— BBIYUCIIATH B MPOCTEHIIMX CIy4asXx BEPOSTHOCTH COOBITUH Ha OCHOBE IMOJICUETa YHUCIa
HCXO/IOB;



Oy/JeT UCnoJib30BaTh NPHOOpPEeTeHHbIE 3HAHUA U YMEHHSI B MPAKTHYECKOH /IeATeJbHOCTH
U MOBCETHEBHOM KU3HU JJIs1:

— JUIS aHaM3a pealbHBIX YHCIOBBIX JAHHBIX, TPEJACTABICHHBIX B BHUAC JHArPAMM,
rpaduKoB;

— aHanu3a HH(OPMAIIMK CTATUCTUYECKOTO XapaKTepa.

«'EOMETPUS»

OBJageeT yMeHUSIMU:

— pacmo3HaBaTh Ha 4YePTeKax M MOJENAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpeXMEpHBIE 0OBEKTHI C UX OMUCAHUSIMU, H300pAKECHUSIMU;

—  ONUCHIBATh B3aMMHOE PACIIOJIOKEHHE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE,

— aHaIu3UpoBaTh B TMPOCTEUIIMX CIydasX B3aUMHOE paCIOJIOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

— m300pakaTb OCHOBHBIC MHOTOTPAHHUKH W KpPYTJIBIE TeEJa; BBIMOJNHATh YEPTEKHU IO
yCIIOBUSIM 3a]1ay;

— pemiath IUIAHUMETPUYECKUE U MPOCTEHINE CTEePEOMETPUUYECKUE 3aJaul Ha HAXOXKICHUE
T€OMETPUUECKUX BEIUYHH (JJIUH, YTJIO0B, MIIOMIaAeH, 00HEMOB);

— HCIONB30BaTh MPH PEHICHUH CTEPEOMETPHUCCKHX 3a/ad IUIAaHUMETpUYecKue (PakTel |
METO/IbI;

— TPOBOJUTH JAOKa3aTENbHBIC PACCYKICHUS B X0JI€ PEIICHHUs 3a/1ay;

Oy/JeT UCnoJib30BaTh NPHOOpeTeHHbIE 3HAHUS U YMEHHS B MPAKTHYECKOW /1eATeJIbHOCTH
U MOBCEIHEBHOM KU3HU JJI51:

— Ui uccienaoBaHus (MOJETUPOBAHUS) HECIIOKHBIX MPAKTUYECKUX CHUTYyalluid Ha OCHOBE
M3y4YEHHBIX (OPMYJ U CBOKCTB (puTyp;

—  BBIYUCIICHUS 00BEMOB M ILIOMIAJICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MPH PEIICHUH
MPAKTUYCCKUX 3a7a4, HCIOJB3ys IPU HEOOXOAMMOCTH CIPABOYHHKH W BBIYUCIIHTEIBHBIC
YCTpPOMCTBA.

3. MecTo y4eGHOIr0 NpeaMeTa B y4eOHOM IJIaHe

YueOublii mnpeamer «MaTemaTHkay SBISETCA y4eOHBIM TPEIMETOM  00s3aTelbHOU
npeamMeTHOM obnactu «Matematuka u uHbopmaTukay OI'OC cpegnero o6mero oopasoBaHusl.

B mpodeccnonanbHbIX 00pa3oBaTENBbHBIX OPTaHU3ANMUAX, PEATM3YIONINX 00pa30BaTEIHHYIO
nporpamMmy cpeanero oOmiero ooOpaszoBanust B mpenenax ocBoenus OIIOIT CITIO na 6aze
OCHOBHOTO oOmiero oOpa3zoBaHus, ydeOHBIH mpeamer «Marematuka» H3y4yaerca B
obmeobpazoBarenbHoM 1ukie ydeOHoro miaana OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHus ¢ mojgyueHueM cpenuero obmiero oopazosanus (IITIKPC, ITIICC3).

B yuebnpix mmanax IIIIKPC, IIICC3 yuebusii mpeamer «MaTemaTtnka» BXOAWT B COCTaB
oOumx oOueo0pa3oBaTeNbHbBIX YYEOHBIX MPEAMETOB, (POPMUPYEMBIX U3 00s3aTEIbHBIX
npeameTHeix obmactert PI'OC cpemnero obmero oOpaszoBanusi, mis npodeccuit CIIO
COOTBETCTBYIOIIETO MPOGHIIst MpodeccnoHaIbHOro 00pa3oBaHMUs.
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4. JIuuHOCTHBIE, MeTANIPeIMETHbIE U NPeIMETHbIE Pe3yJIbTATHI OCBOCHHS Y1eOHOT0
npeaMeTa, Kypca

OcBoenmne cozaepkanusi ydeOHoOro mpeamera «MaTemaThka» OOECIeUMBaeT JIOCTHKCHHUE
CTYJCHTaMH CIEAYIOIUX PE3yIbTaTOB:

®  JIUYHOCHHBIX:

— c(hOpMUPOBAHHOCTh NPEACTABICHUA O MaTeMaTHKE KaK YHHBEPCAJIbHOM SI3bIKE HAaYyKH,
CpEeICTBE MOJIETIMPOBAHMS SIBIICHUI U IIPOLIECCOB, UAEAX U METOaX MaTeMaTUKH;

— TIOHMMaHWe€ 3HAYMMOCTH MaTEeMaTHKH Ui  HAyYHO-TEXHHYECKOrO  Iporpecca,
c(OPMHUPOBAHHOCTH OTHOIICHHUS K MAaTEMATHUKE KaK K YaCTH OOIIEYEeTIOBEUECKON KyIbTypHl Yepes
3HAaKOMCTBO C UCTOpUEN pa3BUTHS MAaTEMATHUKH, HBOJIIOLUEH MaTeMaTHUECKUX UIeH;

—  Ppa3BUTHE JOTUYECKOTO MBIIUICHUS, POCTPAHCTBEHHOTO BOOOPaKEHUS, AITOPUTMUYECKON
KyJIbTypbl, ~KPUTHUYHOCTH  MBIIUICEHUS HAa  YpPOBHE, HEOOXOAMMOM JuIs  Oymymien
npo¢eCcCUOHATBHOM AESATEIBLHOCTH, JIJISl TPOIOHKEHUST 00pa30oBaHus U CaMOOOpa30BaHNS,

— OBJIQZICHHE MAaTEMaTHUYECKUMH 3HAHUSIMH U YMEHHMSIMH, HEOOXOAMMBIMU B IIOBCETHEBHOU
KU3HH, JUII OCBOGHHS CMEXKHBIX €CTECTBEHHO-HAyYHBIX MpPEIMETOB U  JUCHMILIUH
npodeccuoHaNnbHOrO LHMKIA, 1 MONydeHHs oOpa3oBaHUsI B 00JIacTAX, HE TPEOYIOIIUX
yTIyOJIeHHOW MaTEMaTHYECKON MOITOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHMUIO, B TOM YHCIIE CAaMOOOPAa30BaHUIO, Ha MPOTSKEHUH
BCEW JKM3HM; CO3HATENILHOE OTHOILIEHHE K HEMPEPhIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIEIIHOM
poheCCUOHAIBHOM 1 OOIIECTBEHHOM JIeSTEILHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW M  OTBETCTBEHHOU
NesITeTbHOCTH;

— TOTOBHOCTh K KOJUJICKTUBHOW paboTe, COTpYyIHHUYECTBY CO CBEPCTHUKaMU B
o0pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIeA0BaTENbCKOM, MPOEKTHOM U APYTUX
BUJIAX JICATEIHHOCTH;

— OCO3HaHHBIK BBIOOp Oymymiel mpodeccu W BO3MOXKHOCTH pealli3allid  COOCTBEHHBIX
’KM3HEHHBIX TUIAHOB; OTHOILICHHE K MPO(ECCHOHATIBLHON JIESITEIbHOCTH KaK BO3MOXKHOCTH y4acTHs B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TIPOOJIEM,;

* memanpeomemmuuix:

—  YMEHHE CaMOCTOSATENILHO ONPEETSTh LENU JeATEIbHOCTH U COCTABIISITH IJIaHbI JICSITEIbHOCTH;
CaMOCTOSITEIIFHO OCYILECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTHPOBATH JIESTEILHOCTD; UCIIOIb30BaTh
BCC BO3MOXKHBIC PECYpCHl ISl JIOCTIDKCHHUS TIOCTaBJICHHBIX IIEJIEH W peann3aliy IUIaHOB
JEATETHPHOCTH; BBIOWPATh YCIICITHBIE CTPATETHH B PA3IMIHBIX CUTYAIHIX;

— yMEHHME TNPOAYKTHBHO OOLIaThCd M B3aWMOJAEHCTBOBaTH B IPOLIECCE COBMECTHOM
JEATETbHOCTH, YYUTHIBATh MO3UIMU JPYIHX YYaCTHUKOB JESTENBHOCTH, 3(P(EKTHBHO pa3periaTh
KOH(ITUKTBHI;

— BJaJCHUE HAaBBIKAMH  IIO3HABATEIBHOM, y4eOHO-MUCCIIEOBATEIILCKOH H  TPOCKTHOM
JEATETHbHOCTH, HaBBIKAMH Pa3peleHus! Mpo0ieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHHS MPAKTUUECKUX 33144, TPUMEHEHHIO PA3IMYHBIX METOJIOB ITO3HAHMS;

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITETIbHOW — WH(OPMAIMOHHO-TIO3HABATEIILHOM
JEATETHbHOCTH, BJIaJICHUEC HABBIKAMH TOJYYCHHUS] HEOOXOAMMON WHQOpMAIMK U3 CIOBApPEH Pa3HBIX
THUIIOB, YMEHNE OPUEHTHPOBATHCS B PA3TIMYHBIX HCTOYHUKAX WH(POPMAIIUU, KPUTHYECKU OLICHUBATh
MHTEPIPETUPOBATH MHPOPMALIMIO, TOITYYaeMyI0 U3 Pa3IHMYHbIX HCTOUYHHUKOB,

— yYMEHHE WCIONb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHIA
(manmee - MKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpPTaHM3AIlOHHBIX 3a/ad C
coOroIeHneM TpeOOBaHWN SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TMTHEHBI, PecypcocOepekeHusl,
MPABOBBIX U STUYECKUX HOPM, HOPM UH(POpMALIMOHHOI O€301MacHOCTH;

— YMEHHME CaMOCTOSITEIbHO OLEHHMBaTh U IPUHUMATh PELIECHUs, ONPEAEISIONME CTPATETHIO
MOBE/IEHUS, C YUETOM IPaXIaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

—  BJaJICHUE SI3BIKOBBIMH CPEACTBAMH - YMEHHE SICHO, JJOTUYHO M TOYHO HM3JIararb CBOIO TOUKY
3pEHUs], HCIIOJIb30BATh a/IEKBATHBIE S3BIKOBBIE CPEICTBA;
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—  BJIaJICHHE HABBIKAMU TO3HABATENbHOU pedieKCUM Kak OCO3HAHUs COBEPIIAEMBIX NEHCTBUI U
MBICTUTENILHBIX TPOILIECCOB, UX PE3YJILTATOB U OCHOBAHWIA, TPaHMIl CBOErO 3HAHUS W HE3HAHMS,
HOBBIX [TO3HABATEIIBHBIX 33]1a4 U CPEJICTB UX JIOCTUKCHHUSI,

—  IIEeNIEYCTPEMJICHHOCTh B TMOMCKAX W MPHUHSITUW PEIICHUM, COOOPa3UTEIbHOCTh U WHTYHUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUI; CIIOCOOHOCTh BOCIIPUHUMATh KPAacOTy M TapMOHHIO
MUpA;

®  NPeOMemHbIX:

—  c(OpMHUPOBAHHOCTH MPEJCTABICHUI O MaTeMaTUKE KaK YaCTh MUPOBOU KYJIbTYPHI U O MECTE
MaTeMaTUKAd B COBPEMEHHON IMBWIM3AIMU, O CHOCO0aX OMUCAHHUA HAa MAaTEMaTHYECKOM SI3bIKE
SIBJICHUHN peaIbHOrO MUPA;

—  c(hopMUPOBAHHOCTh TPEACTABICHUNA O MaTeMAaTUYEeCKUX TMOHITUSAX KaK O BaKHEHMIIMX
MaTeMaTUYECKUX MOJEIISX, MO3BOJISIONIMX OIMUCHIBATh U W3ydaTh pa3HbIC MPOIECCHl U SIBJICHUS;
MMOHUMAaHUE BO3MOXKHOCTH aKCHOMATHUECKOTO IMOCTPOCHUSI MATEMaTHUECKUX TEOPHIA;

— BIAQJICHHE METOJIaMH JIOKa3aTeJbCTB M AJITOPUTMOB DEIICHUS; YMEHHUE WX IPUMEHSTD,
TIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 33/1a4;

— BIAJCHHE CTAHJAPTHBIMA TIPUEMaMH pPEIICHUS PAlMOHATIBHBIX W HUPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, CTETMECHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHU W HEPABEHCTB, WX CHUCTEM;
WCTIOJIb30BAaHNE TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM, B TOM YHCIE ISl TIOMCKA IMyTH PEUICHUS U
WUTIOCTPALIMU PEIlICHNs] YpaBHEHHI 1 HEPABEHCTB;

—  CcOPMHPOBAHHOCTh TPEACTABICHUNA 00 OCHOBHBIX TMOHSATUAX, HIACIX U METoJax
MaTeMaTUYECKOTO aHalin3a; BIAJCHUE YMEHHUEM XapaKTepU30BaTh TMOBEACHUE (YHKIIMIA,
WCTIOJIb30BAHUE TTOTyYSHHBIX 3HAHUH ISl ONMCAHMSI M aHAJIN3a PEaTbHBIX 3aBHCUMOCTEIH;

— BIAQJICHHWE OCHOBHBIMH TIOHSTHSAMH O TIUIOCKUX M TIPOCTPAHCTBEHHBIX T'€OMETPHUUYECKUX
(durypax, MX OCHOBHBIX CBOMCTBax; C(OPMUPOBAHHOCTh YMEHHS pACMO3HABAaTh Ha YEPTEXKaX,
MOJIETSIX U B pPEaTbHOM MHUpPE TeOMETpUYecKhe GUTyphbl; TPUMEHEHHE H3yYCHHBIX CBOWCTB
reoMeTpudeckux puryp u Gopmys s penieHus reOMEeTPUYECKUX 3a/1a4 U 337a4 C MPAKTUIECKUM
COZIepIKaHUEM;

—  c(OPMHPOBAHHOCTh MPEACTABICHUN O MPOIECCaX W SBICHUSIX, UMEIOIINX BEPOSATHOCTHBIN
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHUpPE, OO0 OCHOBHBIX TOHSTHUSAX
AJIEMEHTAPHON TEOPUU BEPOSTHOCTEW; YMEHUN HAXOJUTh U OLEHUBATh BEPOSTHOCTH HACTYIUICHUS
COOBITUH B MPOCTEHINNX TMPAKTUYECKUX CHUTYaIMsIX U OCHOBHBIC XapaKTEPUCTUKU CIy4YailHBIX
BEJIMYMH;

— BJIQJICHHE HaBBIKAMU HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMMm IpHU pPEUICHUU

3a1a4.
[Inanupyemble TUYHOCTHBIE PE3YyJIbTAaThl IPOrPaMMBbl BOCIIUTAHUS
HaunmeHoBaHue y4eGHOro npeamera Kox  JMYHOCTHBIX  pe3yJbTaTOB  peaju3alUuu
MPOrpaMMbl BOCIIUTAHUS
Maremarnka JIP4, JIP7, JIP13, JIP19, JIP20, JIP21
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Nurerpanus obmeoOpa3zoBaTenbHON U MpohecCHOHAIBHON MOATOTOBKH TPEEMCTBEHHOCTD
NpeIMETHBIX Pe3yJIbTaTOB y4eOHOro MpeAMETa ¢ pe3yJibTaTaMu JUCIUILINH

obmenpodeccnoHaIbHOTO UKIA U mpodeccnoHanbHbIX Moayieit (MIK) B pamkax

peanuzanuu OITOIT CI1O

Kon

IIpeaMeTHbIe Pe3yabTATHI OTPAMKAIOT:

HaumenoBanue OK u IIK coriaacuo ®I'OC
C11o0

I1P1

chOpMHPOBAHHOCTH [PEICTABICHUI 0
MaTEMaTHKE KaK 4aCTH MHUPOBOM KYJbTYPHI U O
MecTe MaTeMaTUKU B COBPEMEHHOM
LMBUIM3AIMK, O CIOOCO0ax ONMCaHus Ha
MaTeMaTHYECKOM SI3BIKE SIBJICHHH PEasbHOro
MHpa

OK 1. BreiOuparh criocoObl pemieHust 3aaad
npodecCHOHATLHOM NeSITeNLHOCTH,
NPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM
OK 2. OcymecTBisTh NOWUCK, aHAIW3 U
MHTEpIpeTanio HHpOopMaIu, HeoOX0IMMON
JUTSL BBITIOJIHEHUSI 3a]la4 MPOQecCHOHATBHON
JeSITeIIbHOCTH

OK 9. Hcnons3oBaTh
TEXHOJIOTUU B
JIESITCIIBHOCTH

UH(POPMALIMOHHBIE
npodeccroHanbHON

I1P2

c(OpMUPOBAHHOCTb Mpe/ICTaBICHUI 0
MaTEMaTHUECKUX TMOHATUSX KaK O BayKHEHIIMX
MaTeMaTUYECKUX  MOJENAX,  IMO3BOJISIOIIMX
ONMUCHIBATh M W3Yy4aTh pa3HbIC IMPOIECCHl U
SBJICHUS, MTOHUMAaHUE BO3MOXKHOCTH
AKCHOMAaTHUYECKOTO TIOCTPOCHUS] MAaTEMAaTHIECKUX
TEOpUi

OK 3. [IlnanupoBaTh U peann30BbIBAThH
cobcTBeHHOE TMPOGECCHOHATBPHOE M JIMYHOE
pa3BuUTHE

OK 2. OcymecTBiasiTh IOUCK, aHAIU3 MU
MHTEpIpEeTani0 HHPOpMaIUU, He0OOX0IUMO
JUIS BBITIOJIHEHUS 3a/1a4 MPO(decCHOHATEHON
JIESITEIIbHOCTH

I1P3

BIaJICHUE  METOJaMU  JIOKAa3aTeNIbCTB U
ITOPUTMOB pEIICHUS; YMEHHE WX MPUMEHSTh,
MIPOBOJIUThH JIOKA3aTENIbHBIE PACCYKICHHS B X0
peleHus 3a1a4

OK 1. Bribupare crocoObl pemieHust 3aaad
npoQeCCHOHAIBHON NEeSITeTbHOCTH,
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM
OK 4. Paborath B KOJJIEKTHUBE M KOMAaHJE,
3¢ heKTHBHO B3aUMO/IECTBOBATh c
KOJUIETaMH, PYKOBOJICTBOM, KITHCHTAMU

I1P4

BJIQJICHUE CTAaHJAPTHBIMU IIPUEMAaMU PELICHUS
PpaLMOHATIBHBIX u UPPaLOHATIBHBIX,
MOKA3aTeNbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKHUX YPABHEHUM Y HEPABEHCTB,
ux CHUCTEM; UCIIOJIb30BaHKE TOTOBBIX
KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIE JUIA
MIOUCKA ITyTH PELICHUS U WIIKOCTPALMU PELLICHHUS
YPaBHEHHUI M HEPABEHCTB

OK 3. [IlnanupoBaTh U peaIM30BHIBATH
cobcTBeHHOE TMPOGECCHOHATBPHOE U JUYHOE
pasBuUTHE

OK 9. MHcnons3oBarb
TEXHOJIOTUU B
JIeSITEIIbBHOCTH

nH(pOpMaLIOHHbIE
npodeccnoHanbHOM

I1P5

c(OpMHPOBAHHOCTh IIPEACTaBICHNI 00
OCHOBHBIX  MOHATHAX, MIEIX M  Merojaax
MaTeMaTUYECKOr0 aHAIM3a; BIIAJICHUE YMEHUEM
XapaKTepu30BaTh TIOBE/ICHNE (hyHKIHH,
WCMOJb30BaHUE  TOJYYEHHBIX  3HAHUU  JUIA
OIMCAHU U aHAJIN3a PeATbHBIX 3aBUCUMOCTEI

OK 1. BpiOupaTh crocoObl pemeHus 3anad
po¢eCCHOHATBHON NeSTETFHOCTH,
IIPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTAM

I1P6

BJIAJICHHE OCHOBHBIMHU MOHSTHSAMH O IJIOCKHUX H
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (HTypax,
UX OCHOBHBIX CBOMCTBaX; C(OPMHPOBAHHOCTD
YMEHHS pacrio3HaBaTh Ha YepTekax, MOJICIIX U B
pealbHOM MHpE TeOMeTpudecKre (urypsr;
IpHMEHEHUE M3YYCHHBIX CBOWCTB
reOMETPUYECKUX (GHUryp U (GopMys Il perieHus
TeOMETPHYECKHX 3aJ1a4 M 337134 C MPaKTHYECKIM
CoZIepKaHHEM

OK 3. [IlnanupoBaTh M peanu30BBIBATH
cobcTBeHHOE TMPOGECCHOHATBPHOE W JUYHOE
pa3BUTHE

OK 4. PaGorath B KOJJIGKTHBE M KOMAaHJIE,
3¢ (heKTHBHO B3aUMO/ICCTBOBATh c
KOJIJIEraMH, PYKOBO/ICTBOM, KIIMEHTaMU

I1P7

cOpMHPOBAHHOCTH MPEICTABICHUI O TIpOIeccax
n SABJICHUAX, UMCHOIINX BepOHTHOCTHBIﬁ
XapakKTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B

OK 1. BpiOuparh crocoObl perieHust 3amad
npodeccHoHaATBLHOMI JeSITebHOCTH,
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM
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peambHOM Mupe, 00 ocHOBHBIX moHATHAX | OK 3. IlnanupoBarh u  pealn30BBIBAThH
SIIEMEHTAPHOW TEOPHU BEPOSITHOCTEH; yMEHHi | COOCTBEHHOE NPOPECCHOHATBLHOE M JIMYHOE
HaXOIWTh U OLICHUBATb BEPOATHOCTH | PA3BUTHE

HACTYIUIGHHS ~ COOBITMH B TPOCTEHIIMX
IPAaKTUYECKUX  CHUTyallUsIX WU OCHOBHBIC
XapaKTEPUCTHUKHU CITyYaiHbIX BEJIMYMH,;

TIPS BJIaJICHUE HaBBIKaMH HUCIIOJIb30BAHUS OK 2. OcymecTBisaTh TMOUCK, aHalu3 H
TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM Mpu WHTEPIIPETANNIO HHPOPMAITUU, HEOOXOTUMOMA
peIIeHUH 3a71a4 JUIS BBITIOJIHEHMsI 3a7a4 MpodecCHOHaTbHOM
JIeITCIbHOCTH

OK 9. Hcnonp3oBaTh HWHGOPMAIIMOHHBIC
TEXHOJIOTUHU B npodeccuoHaIbHON
IeITEIIbHOCTH

5. Coaep:xanue yueOGHOI0 mpeaMera

IToBTOpenue. Beeaenne (204.)

OcCHOBHBIE TIOHATHUS, OMpECTCHUs, (POPMYNBI 3a KypC OCHOBHOW (HETMOJHOM) UIKOJBI.
Marematrika ¥ Hay4YHO-TEXHUYECKHIl Tmporpecc. MaremaTuka B Hayke, SKOHOMHUKE,
WH(OPMAIIMOHHBIX TEXHOJOTHSX M TMPaKTUYECKOW nesrenbHocTH. CoBpeMeHHas 3JIEKTPOHHO-
BBIUMCIIUTENIbHAA TEXHUKA U €€ TPUMEHEHUE B pEaIbHOM KU3HHU.

JloJKeH 3HaTh: OCHOBHBIE MOHSATHUS U ONPEAENICHUS 3a KypC OCHOBHOM (HETIOHOM) MIKOJBI.

JlokeH yMeTh: MPUMEHSTh OCHOBHBIE ()OPMYJIBI 32 KypC OCHOBHOM (HEMOJHOM) MIKOJIBI TPU
pELICHNH 3a4a4.

Konmponwvnuaa paooma Ne 1. Bxoonoii Konmpons

Paznen 1. PazButue nousitus o uucie (10 4.)

JleficTBUTENbHBIE YHCIIa; MPUOIMKEHUE JIEHCTBUTENBHBIX YHCEN KOHEYHBIMU JI€CATUYHBIMU
IpO0SIMU; TTOTPEITHOCTH MPUOTUKEHUN M BBIYUCICHUHN; MPAKTUUECKUE MPUEMBI BBIUUCICHUN C
MPUOMIKEHHBIMA  JAHHBIMU; BBIYMCICHHUS] C TIOMOIIBI0 MHKPOKAIbKYISTOPOB; BBIUMCICHUS
3HAYEHUW BBIPAXKEHU; YPABHEHHSAX U HEPABEHCTBA C OJTHOW MEPEMEHHOM.

JlolokeH  3HaTh: MCTOPUIO Pa3BUTHUS 4ucia, OOO3HAUEHHS LEJbIX, pPalUOHAIbHbIX,
JCHUCTBUTENBHBIX M KOMILJIEKCHBIX YHUCEN; ONpeeseHUuE JEHCTBUTENBHOIO Yncia, aOCOIIOTHON U
OTHOCUTEIIbHOW TOTPEIIHOCTH TNPUOMIKEHUN; TMPAKTUYECKUe TMPUEMBI BBIYHCICHUNH C
NpUOTMKEHHBIMU JTAHHBIMU; CIIOCOOBI PEIIeHN JTMHEHHBIX YpaBHEHUN W HEPABEHCTB C OJHOMN
IIEPEMEHHOM, KBaIPATHBIX YPABHEHUI U HEPABEHCTB, UPPALlMOHAIBHBIX YPABHEHUM.

JloJbKeH yMeTh: BBHITIONHATH apu(pMETUUECKUue ACHCTBUS HAJ YHMCIaMH, COYeTash yCTHBIE U
MUCbMEHHBIE TPHUEMBI, HAXOAWTh NUPHOMMKEHHBIE 3HAYCHUS BEJIMYMH ¢ TOTPEIIHOCTH
BBIYUCIICHUH (a0COMIOTHAsI ¥ OTHOCUTENIbHAS); CPABHUBATH UMCIOBBIC BBIPAXKCHHUS; BBITIOIHSITH
npeoOpa3oBaHUsl BBIpAXKEHUN, TpPUMEHsAS (OPMYJbl, CBSI3aHHBIE CO CBOWMCTBAMH YHCEII,
MOJIB30BATHCS MPUOIMKEHHOMN OIEHKOW MPH MPAKTUYECKUX pacyeTax.

UCNONb308aMb  NPUOOPEmENHbIEe 3HAHUA U YMEHUS 6 NPAKMUYecKou OesamenbHOCmU U
NOBCEOHeBHOU J#CU3HU. JUISI TPAKTUYECKUX pPAcu€TOB IO TMpaBujaaM u QopMmynam, s
BBICTPAWBAHUs apryMEHTAIMU TP JI0KA3aTeJIbCTBE U B IHAJIOTE, /I PACIIO3HABAHUS JIOTUUECKHU
HEKOPPEKTHBIX PACCYXKICHHM.

IIpaxmuueckoe 3anamue Ne 1. /lericmeus ¢ uppayuoHaibHbIMu U YeavlmMu Yuciamu

Ilpaxmuueckoe 3anamue Ne 2. Jleticmeusi HA0 KOMNAEKCHbIMU YUCTAMU

Paznen 2. Kopuu, crenenu u jsorapugmsbi (30 4.)

[IpeoOpa3oBanue anreOpamuecknx BbIpakeHHd. KOpeHb n-oil CTENEHW W €ro CBOWCTBA.
Crenenb C JeHCTBUTEIBHBIM TOKazaTteaeM M ee cBoiicTBa. [IpeoOpa3zoBaHue BBIpaXKEHUH,
CoJIeprKalluX CTerneHu U pajaukaibl. Jlorapudmsel u ux cBoiicta. [IpaBuna norapudpmMupoBaHus.
[IpeoOpa3oBaHue BBIPAKEHUI, COACPKAIIMX CTEIEHU U JIorapudMbl. IMeTh mpejicTaBiIeHHe O
CTETEeHH C MPOU3BOJIbHBIM JICHCTBUTENIBHBIM MTOKa3aTeIeM U €€ CBOMCTBAX; O MpeoOpa3oBaHUAX U
BBIUMCIICHUU 3HAYEHUN TOKa3aTeJIbHBIX BBIpAKEHUN; O Jsorapudmax U HUX CBOMCTBAaX; O
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HaTypalbHBIX Jorapudmax; o AECITHUYHBIX Jorapudmax, O MpeoOpa3OBaHUU U BHIYHMCICHUU
3HaYEHUH JIorapu(PMUUECKUX BbIPAKECHUM.

JloJbKeH 3HaTh: TMOHSTHE CTENEHH C JICMCTBUTENBHBIM IIOKa3aTelieM W €€ CBOMCTBA;
olpezieNieHne KOpHs, Jorapudma, ©X OCHOBHBIX CBOMCTB; O MaT€MaTUYECKUX METOAAX PELICHUS
COJIepKaTeIbHBIX 3aJja4aX U3 Pa3IN4HbIX 00JIacTel HAyKU U MPAKTUKY;

JloJoKeH yMEThb: BBINOJHATh JEHCTBUA HAJ CTENEHSMH, HaXOAUTh 3HAYEHUS  KOPHS;
BBIYMCIISATh 3HAYEHUS MOKA3aTEIbHBIX BBIPAKEHUI; BBIUMCIIATh 3HAUEHUE JJorapupMa Ha OCHOBE
OTpe/IeNieHUs], HCIONb3Ysl MNP HEOOXOJWMOCTH HWHCTPYMEHTAJIbHbIE CPEJCTBA; BBIMNOJHATD
npeoOpa3oBaHusl BBIPAXKEHHUM, TpUMEHssT (OpPMYIbl, CBS3aHHBIE CO CBOMCTBaAMH CTEIEHEH,
Jorapu(MoB; pemaTh IpOCTENIINE UPPAIUMOHATIBHBIE, COJEPKAILUE CTENEHb, JOrapu(pMUIECKUe
YpaBHEHMSI U HEPABEHCTBA, CBOJSIIMECS K JMHEMHBIM M KBaJpaTHBIM; COCTaBIATH M pPEIIaTh
yYpaBHEHHSI 1 HEPABEHCTBA, CBSA3BIBAIOIINE HEU3BECTHBIC BEJIMYMUHBI B TEKCTOBBIX (B TOM YHCIE
MPUKIAIHBIX) 3a]a4ax.

UCNONb306aMb  NpUOOpemenHvle 3HAHUS U YMEHUs 6 NPAKMU4ecKolu O0eamerbHoCmu U
NOBCEOHeBHOU JCU3HU: JUISI TPAKTHUYECKUX pacdyeToB Mo QopmyiaM, BKIOYas (HOpMYyJIbI,
COJIepIKalllue CTETMEeHHU, PaJMuKabl, Jorapu(mbl, UCIONB3YsI MPH HEOOXOIUMOCTH CIPABOYHBIC
MaTepHualbl U MPOCTEHIINE BBIYMCIUTENbHBIE YCTPOICTBA, Ui BBICTPAWBAHMS apryMEHTAIUU
IIPU A0Ka3aTeNIbCTBE U B JUAJIOTE, I PACIIO3HABAHUS JJOTHYECKH HEKOPPEKTHBIX PACCYKACHUM.

IIpaxmuueckoe 3anamue Ne 3. Kopru u cmenernu

lIpakmuueckoe 3anamue Ne 4. Bviuucnenue nocapughmos

Ilpakmuyeckoe 3anamue Ne 5. Pewenue nokasamenvbHulX, J102apUPMUYECKUX YpasHeHuUll,
Hepasencms u Cucmem

Konmponvnas paboma Ne 2. Cmenenu, kopnu u jnozapugpmut

Pa3nean 3. IipsiMble U NJI0CKOCTH B MPoCcTPpaHcTBe (26 4.)

AKCHOMBI CTEPEOMETPUM W MPOCTEUIINE CIEACTBUS M3 HUX. B3aMMHOE pacnoyiokeHue ABYyX
IpSMBIX B IPOCTpPaHCTBE. YToia Mexay npsAMbIMU. [lapamienbHOCTh NpSAMONH M IUIOCKOCTH,
MapajuIeIbHOCTD MIJIOCKOCTEN.

[lapannenbHoe NPOEKTUPOBAHHWE M €ro cBoiicTBa. M3o0paxeHue (uUryp B CTEPEOMETPHH.
[lepnennukynspHocTh mpsiMOM M IuockocTH. CBsA3p  MEXAYy Napajule]bHOCTBIO U
NEPNEHAUKYIIPHOCTBIO  MpSAMBIX M IulockocTed.  OpTOroHanbHOE  IPOEKTHPOBAHUE.
[lepnieHAUKYISIp M HAKJIOHHAsA. YTOJI MEXKY NPSIMOU U INIOCKOCTHIO.

JIByrpaHHBIN yTroja. YTOI MEXAY IIIOCKOCTAMH. [IlepreHInKyIapHOCTh ABYX INTIOCKOCTEH.

Hmets mpencraBieHre o0 akcHMOMax CTEPEOMETPUM U CIEJICTBUSX M3 HUX; O B3aUMHOM
PacCIoJIOKEHUHU JIBYX MPAMBIX, MPSIMOM U MJIOCKOCTHU, JIBYX IJIOCKOCTEN B MPOCTPAHCTBE; O CBSI3U
NapajiyIeIbHOCTH M MEePIEHIUKYISIPHOCTH B IPOCTPAHCTBE; 00 OPTOTOHAILHOM IPOEKTUPOBAHUHY;
O JIBYTPAHHOM YTJIE — YIJI€ MEXAY IUIOCKOCTSMU; O MEPIEHIUKYIISIPHOCTH INIOCKOCTEM.

JIOJKEH 3HaTh: OCHOBHBIE MOHATUS CTEPEOMETPUU; aKCHOMBI CTEPEOMETPUM U CIIEJICTBUS M3
HUX; B3aMMHOE pAaCIOJIO)KEHHE TMPSAMBIX, MPSIMOHM U IUIOCKOCTH, JBYX IUIOCKOCTEH B
IIPOCTPAHCTBE; OCHOBHBIE TEOPEMBI — O MAPAJUICIIBHOCTH NPSIMON U IIOCKOCTH, NMAPAJIIEIbHOCTH
IBYX IUIOCKOCTEH; CBOMCTBAa NapajUIeIbHOIO NPOEKTUPOBAaHUS U MX MPUMEHEHHE IS
n300pakeHus: GUryp B CTEPEOMETPHUH; MOHATHE YIila MEXAY MPSIMBIMU, yria MEXIy NpIMON U
MJIOCKOCTBIO; OCHOBHBIE TEOPEMbl O MEPHEHAMKYISIPHOCTH MPSAMOM M MJIOCKOCTH; MOHATHE
IBYTPAaHHOTO yIJIa, yrida MeXAy IUIOCKOCTSAMHU; TOHATHE JIMHEHHOro YIUa; MpHU3HAK
NEPHEHIUKYISIPHOCTH ABYX IUIOCKOCTEN.

JlokeH yMeTh: YCTaHaBIMBaTh B MPOCTPAHCTBE NapaUIeIbHOCTh MPSIMBIX, NPSIMOUA H
IJIOCKOCTH, ABYX IUIOCKOCTEM, MUCIIONb3Ysl MPU3HAKH U OCHOBHBIE TEOPEMBI O MapaUIEIbHOCTH;
INPUMEHTh MPU3HAK NEPHEHAUKYISIPHOCTU MPSAMOM U IUIOCKOCTH, IPUMEHSATh TEOPEMY O TPEX
MEePIEHAUKYJSApax [UIsl BBIYUCICHHUS YIJIOB U PACCTOSHUI B NPOCTPAHCTBE; BBIUMCIATH YTJIbI
MEXYy MIOCKOCTSMHU.

UCNONIBb306AMb NPUOOPEMEHHbIe 3HAHUA U YMEHUS 6 NPAKMUYecKou OesamenbHOCmu.  JUIs
BBICTpauBaHUs apryMEHTAIUU MPU J10KA3aTEIbCTBE U B JUAJOre, JIJIsl paclio3HaBaHUS JTOTUYECKHU
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HEKOPPEKTHBIX PACCYXKIACHHUM, ISl MPAKTUYECKUX PACUYETOB, MCHOJB3YysS IPHU HEOOXOIMMOCTH
CIIPaBOYHbBIE MATEPUAIIBI.

Ipaxmuueckoe 3auamue Ne 6. BzaumHoe pacnonodicerue niockocmell

lIpakmuueckoe 3ansamue Ne 1. [lepnenouxyniaprocms niockocmet

Konmponvnas paboma Ne 3. IIpamvie u niockocmu 6 npocmpancmee

Pa3znen 4. KomOounaropuka (14 u.)

[IpaBuno npousseaenus. llepecranoBku. Pasmenienusi. Codetanusi 1 ux cBoiicTBa. buHom
Herotona. MmeTs mpejacTaBieHHe O pa3IMYHBIX CIOCO0aX OIMUCAaHUS BCEX BO3MOMKHBIX
AJIEMEHTAPHBIX COOBITHI B pa3IMYHBIX TUMAX CIy4ailHOTO OIBITA; O MEPECTAHOBKE U (paKTopHae
Yuciia; 0 KOMOMHATOPHOM MpaBUJie YMHOXKEHHS U YUCIIE COYETAHUH.

JloJbkeH 3HaTh: TOHSATHS TEPECTAHOBKH, pPa3MEUICHUs, COYETAaHWUS M COOTBETCTBYIOLIUE
dbopMynbl Juisi UX mojcyeTa; (HOPMYITHUPOBKH (Ha TPOCTHIX, MOHSITHBIX W 3alIOMUHAIOIIAXCS
puMepax U3 KU3HU, a HE B (DOPMaAIBHBIX TEPMUHAX MEPECTAHOBOK M COYETAaHUM U T.II.); METOJ]
nmpoctoro mnepebopa MW oOpaimiath BHUMAaHHE, YTO €r0 MOXHO HCIOJb30BaTh [JIsl MOBEPKU
npuUMeHsieMoil popMyITbl, eciu mepedop He BENHK;

JloJKeH yMeTh: YMETh METOJIOM Iepedopa HaXOAUTh OTBEThl B KOMOMHATOPHBIX 3a/1ayax Jyis
HeOoNbIIUX OO0BEMOB TEepedOpa; yMETh BBIYHMCIATH YHUCIO YHOPSIOYEHHBIX Map, MOIb3YSICh
MPaBUIIOM YMHOXKEHUS, YMETh BBIUUCIATH N!; 3HaTh (haKTOpUAIbl HATYPAJIbHBIX yuced 10 5! u
yMETh MOJIb30BaThCcs Tabnuiei (axtopuanoB g0 10!; yMerp HaXOQUTh YUCIO TEPECTaHOBOK

3JIEMEHTOB MTPOU3BOJIBHOIO KOHEUHOI'O MHOKECTBA; YMETh BHIUUCIATH C; , TIOJB3YsICh GOPMYIIOH

Kk _ n!
C, kI(n—k)!
AJIEMEHTAPHBIX COOBITHI HaXOIUTCS KaK YHCIO COUYETaHUMN.

UCNONIBb308AMb  NPUOOPEmeHHble 3HAHUS U YMEHUs 8 NpaKmuieckol O0esameibHOCmu U
NOBCEOHeBHOU HCU3HU: JIJIS BBICTpAaUBaHUSl apryMEHTAlMU [IPU JJ0Ka3aTeIbCTBE U B AUAJIOTE, IS
pacro3HaBaHUs JIOTMUYECKH HEKOPPEKTHBIX PACCYKIEHUU, [Isi pEIIeHUs y4YeOHBIX U
MPAKTUYECKUX 3aj]a4, TPEOYIOIIHUX CHUCTEMATHYECKOro mepedopa BapHaHTOB, JJIsi CPaBHEHUS
IIIAHCOB HACTYIUICHUS CIyYalHBIX COOBITHI.

Ilpakmuueckoe 3ansamue Ne 8. Pewenue npocmetiuux KOMOUHAMOPHBIX 3A0a4

Pazgen S. KoopamHarsl 1 BeKTOPHI (22 4.)

Bekropsl Ha IOCKOCTH M B IIpocTpaHcTBe. [lelicTBUs Hax BeKTOopamu. PasimoxeHne BekTopa
Ha cocTtapisitonue. [IpsiMoyroibHbIE KOOPJAWHATHI HA TJIOCKOCTH U B MpoOCTpaHCTBE. JlecTBus
HaJl BEKTOpaMH, 3aJJaHHBIMU KoopauHaTaMu. DOpMyJbl AJis BBIUMCICHUS JJIWHBI BEKTOpa, yria
MEXy BEKTOpaMHU, PACCTOSHUS MEXAY ABYMs TOukaMu. MIMeTh mpencraBiieHHEe O BEKTOpax Ha
MJIOCKOCTH W B TPOCTPAHCTBE; O JCHCTBUSIX HaJ BEKTOpaMHU; O pa3JIOKEHUU BEKTOpa IO
HaIpaBJICHUSIM; O MPSIMOYTOJIbHBIX KOOPJMHATaX Ha MJIOCKOCTU U B MPOCTPAHCTBE; O MpaBUIaX
JCUCTBUI HaJl BEKTOPAMU B KOOPJAMHATHOU (pOpMe; O BBIYUCICHUH JJIUHBI BEKTOPA, yIia MEXIY
BEKTOPAMH, PACCTOSIHUSI MEXTY TOUKaAMHU.

JlO/KEeH 3HaTh: OmpefesieHue BEKTOpa, ACWCTBHUS HAJl BEKTOPaMH; CBOMCTBA JACUCTBUM HaJ
BEKTOPAaMH; TOHSTHE MPSIMOYTOJbHON JEKApTOBOM CHCTEMBbI KOOPAMHAT Ha IIJIOCKOCTH W B
MPOCTPAHCTBE; MpaBUiia NEHCTBUN HaJ BEKTOpPaMH, 3aJIaHHBIMH KOOpAWHATAMU; (HOPMYIBI IS
BBIYUCJICHUS JUTMHBI BEKTOPA, YIJIa MEK1y BEKTOPAMHU, PACCTOSIHUSI MEXAY JBYMS TOUKAMH.

Jlo/)KeH yMeTh: BBIMOJHATH JICUCTBUS HAJl BEKTOPAMH; pa3jiaraTh BEKTOpP Ha COCTaBIISAIOIIUE;
BBIYUCIISTH YTOJI MEXIY BEKTOPAMH, ITTUHY BEKTOPA;

UCNONb308aMb NPUOOPEMEHHble 3HAHUS U YMEHUS 8 NPAKMUYecKol OesamenbHOCmu: s
MPAKTUYECKUX PACUETOB, UCIIOJB3YS MTPU HEOOXOAMMOCTH CIIPABOYHBIE MATEPUAIIBI.

Ipaxmuuyeckoe 3anamue Ne 9. [leticmeusi Hao éekmopamu

Ipaxmuyeckoe 3auamue Ne 10. Koopounamwi eekmopa. 3adauu 8 Koopounamax

Pasznen 6. OcHoBbl Tpuronomerpun (35 4.)

Pannannoe n3mepenue yriaoB u ayr. COOTHOLIEHUSI MEXIY IpaJyCHOW U pauaHHON Mepamu
yria. CHHYC, KOCHHYC, TAaHT€HC, KOTAHTEHC YHciia. TpuroHoMerpudeckne (yHKIIUU YHCIOBOTO

YMCTH pCUIaTh HpOCTCﬁIHHG 3ala4r, B KOTOPBIX YHCJIO 6HaFOHpI/I$ITCTBy}OH_II/IX
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apryMeHTa, 3Hakud uX 3HaueHud. COOTHOLIEHWS] MEXIy TPUTOHOMETPUUYECKUMH (YHKIMSIMU
ogHoro aprymenrta. ®opmyinsl npuBeleHUs. UETHOCTb M HEUYETHOCTb TPUTOHOMETPUUYECKHX
¢byakmmii. Dopmyner  cinoxerus. DOpMmynbl  IBOMHOTO H  MOJOBHHHOTO — apTryMEHTa.
[IpeoOpa3oBaHusi CymMM TPUTOHOMETPUYECKUX (QYHKIMI B mnpousBeneHus. [IpeoOpazoBanue
IIPOU3BEICHUM TPUTOHOMETPUUECKUX byHKIMH B CYMMBI. [lepuoanuHOCTH
TPUTOHOMETpUYECKUX (YHKIUH. BbluncieHne 3HaYeHUN U TOXKIECTBEHHBbIE NpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BbIpaxkeHUH. OOpaTHble TpUroHOMeTpuueckue QyHkuuu. Hmets
IpeacTaBlieHue 00 €AMHULIAX M3MEPEHUs YIJOB U JIyT; O COOTHOIICHUSAX MEXIY IpaJyCHOH M
paziuaHHON MEpaMH yTIiIOB; O TPUTOHOMETPUUECKUX (PYHKIHUSAX YHUCIOBOTO apryMeHTa, 3HaKaX ux
3HAYEHUH; O COOTHOIIEHUSIX MEXJIY TPUTOHOMETPUYECKUMHU (DYHKIMSIMH OJHOTO apryMEHTa; O
(dbopMynax NpUBEACHUS; O YETHOCTU U HEYETHOCTU TPUTOHOMETPUYECKUX PYHKIUM; O popMyiax
CIIOKEHUs; O (opMynax IBOWHOTO M MOJOBMHHOTO apryMeHTa; O IpeoOpa3oBaHHUSIX CyMM
TPUTOHOMETPUYECKUX (YHKUMA B TNPOM3BEAEHUS; O MpeoOpa3oBaHUU MPOU3BEICHUN
TPUTOHOMETPUYECKUX (PYHKIHMI B CyMMBbI; O NEPUOAUYHOCTH TPUTOHOMETPUUECKUX (DYHKLHUN;
00 0OpaTHBIX TPUTOHOMETPUIECKUX () YHKITHAX.

JloJbkeH 3HaTh: OIpejeieHue pajauaHa, (opMynbl mepeBoja TpagyCHOW Mephl yria B
paAMaHHyl0 U OOpaTHO; OMpENENIEHHs] CMHYCa, KOCHHYCa, TAHT€HCAa W KOTaHI'€HCa, CeKaHca U
KOCEKaHCa  YWCIa;  OCHOBHbIE  (OPMYJbl  TPUTOHOMETPHUM;  TOHSTHS ~ OOpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIIUH;

JlOoJKEeH yMETbh: BBIYMCIIATh 3HAYEHUS] TPUTOHOMETPUUYECKUX (DYHKLIMN C 3aJaHHOU CTENEHBIO
TOYHOCTH; npeoOpa3oBbIBATH TPUTOHOMETPUYECKUE BBIPAKEHUS, UCIIOJNIB3YS
TPUTOHOMETPUYECKHE (POPMYIIBI.

UCNONb308aMb  NPUOOpEmeHHble 3HAHUS U YMEHUs 6 NpPAKmuieckou OesameibHOCmu U
NOBCEOHEeBHOU  HCU3HU: NI TPAKTHUECKHX pPacyeToB, HCIHOJb3ysd HpH HEO0OXOIUMOCTH
CIpaBOYHbIE MaTepHaslbl M TMPOCTEHIINe BBHIYMCIUTENbHBIE YCTPOMCTBA, JJI BBICTPAMBAHUS
apryMeHTalluY NPH J0Ka3aTeIbCTBE U B AMAJIOTE, JUIsl pPaClO3HABAHUS JTOIMYECKH HEKOPPEKTHBIX
pacCyXICHUM.

Ipaxmuueckoe 3ansmue Ne 11. Tpueconomempuueckue gynkyuu y2noe nosopoma

Ipakmuueckoe 3anamue Ne 12. [Ipeobpaszosanue mpuecoHomempuieckux eblpax#ceHuil

IIpakmuueckoe 3anamue Ne 13. Peuwienue mpuconomempuieckux ypagHeHull U Hepagencme

Koumponvnaa paboma Ne 4, Ocnosvt mpuzonomempuu

Pa3znen 7. @yukuuu u rpaduxu (24 4.)

YucnoBass ¢ynkius. CrnocoObl 3amanus ¢yHkiuu. ['paduxu  ynkomit. [Ipocreiimme
npeobpazoBanusi rpagukoB (QyHKUMA. MOHOTOHHOCTb, OrPAHMYEHHOCTb, UETHOCTb U
HEYETHOCTh, NEPUOAMYHOCTh PYHKIIMU. OOpaTHas GyHKIUS.

[TokazaTenpHasi, Jjorapupmuueckas, CTENeHHas (YHKIWH, HUX CBOWCTBA U TpaduUKH.
[Toctpoenue rpadukoB Moka3zaTeNbHBIX, JOTAPU(PMUIECKUX U CTETIEHHBIX (PYHKIUH.

CuHyC, KOCHHYC, TaHT€HC, KOTaHT€HC, 4Yucla. TpUroHoMeTpuyeckue (yHKUHUU YHUCIOBOIO
aprymMeHTa, 3Hakd HuX 3HaueHUH. COOTHOIICHHUS MEXIYy TPUTOHOMETPUUYECKUMHU (DYHKIHUSIMU
ogHOTrO apryMmenTa. [lepHoauuHOCTh TPUTOHOMETPHUUECKUX (PYHKUIMN. Brruncnenne 3HaueHuil u
TOXJIECTBEHHbIE npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH. OO6patHble
TpuroHomerpudeckue ¢yHkuuu. MmeTs mpencraBieHne O MOKa3aTeIbHOM, Jorapu(mMuUuecKo,
CTETeHHOW, (QYHKIUAX, UX BHIAaX, CBOMCTBaX M rpadukax; o MOCTPOCHUH IpapuKOB CTENCHHBIX,
MOKa3aTeNbHBIX U JorapupMuieckux (GyHKUUH; O CHHYCE, KOCHHYCE, TaHT'€HCE, KOTaHIEHCE
qyclia; O TPUTOHOMETPUYECKUX (PYHKIUSAX YHUCIOBOrO aprymMeHTa, 3HAaKaX WX 3HAYCHUH; O
reOMETPUYECKOW MHTEPHpPETALUU B COOTHOUICHUSIX MEXKIY TPUTOHOMETPUUYECKUMU (PYHKIIUSIMU
OJHOTO apryMeHTa; O YETHOCTH M HEYETHOCTU TPUTOHOMETPUYECKHX (YHKIMA HAa OCHOBE
CUMMETPHH;

Jlo/bkeH 3HaTh: CBOWCTBA W TpadUKH IOKa3aTeIbHOW, JIOrapu(MUUYECKOM W CTENEeHHOU
byHKIMIA; mpocTeimue npeodpa3oBanus rpaduKoB (yHKIIHA.

JloJoKkeH yMeTh: HaXOAHWTh 00JacTh ompenesneHus (QYyHKINH, HAXOAWUTh 3HAa4eHHe (HyHKIUH,
3aJaHHOM AHAJINTUYECKM WU IpaduyecKkH, MO 3HAYEHHIO apryMeHTa M HaoOOpoT; CTPOUTH
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rpauKu U3BECTHBIX CTETEHHBIX (PYHKIMIL; 10 rpaduky GYHKIUN YCTAHABIUBATH €€ BaXKHEHUILINE
CBOIicTBa (MOHOTOHHOCTb, OTPAaHUYEHHOCTh, UETHOCTb, HEYETHOCTh, MEPUOAMUYHOCTD,
HEMPEPBIBHOCTH); CTPOUTH TPa(UKN MOKA3ATEIBHBIX, JOrapUPMUIECKIX, TPUTOHOMETPUUECKUAX
GyHKUMI TpU pa3IUyYHBIX OCHOBAHMSX M HAa HHUX WUIIOCTPUPOBATh CBOMCTBA (DYHKIUN;
BBIUHCIISATh 3HA4YeHUS (QYHKIUHN C 3aJJaHHOM CTENEHbI0 TOYHOCTH; TPUMEHSITh FT€OMETPUUYECKUE
npeodpa3oBaHus (CABUT U 1epopMaliIO) IpU TOCTPOEHUH IPauKOB.

UCNONIb306aMb  NPUOOPEMeHHble 3HAHUSL U YMEHUsl 8 NpPAKMU4ecKolu O0esamerbHoCmu U
NOBCEOHeBHOU HCU3HU. TSl BRICTPAUBAaHUsI apTyMEHTAIIMH TIPH J0Ka3aTeIbCTBE U B JUAJIOTE, IS
pacro3HaBaHUsi JIOTUYECKH HEKOPPEKTHBIX DPACCYKICHUU, JUISI TPAKTUYECKUX PpacyeToB,
WCIIONb3Yysl MPU HEOOXOJUMOCTH CIPABOYHBIE MAaTepUalbl M MPOCTEUIINE BBHIYUCIUTEIbHBIE
YCTpPOMCTBA.

Ilpakmuueckoe 3ansamue Ne 14. Ceoiicmea ¢hyukyutii

llpakmuueckoe 3ansamue Ne 15.  Uccneoosanue ¢hynkyuii. [locmpoenue epaguxos ¢hpynkyuii

Pa3nen 8. MHuororpanuuku (22 4.)

[TonsiTHE © TEOMETPUYECKOM Telle M ero TmoBepxHocTU. MHororpannuku. Ilpusma.
[Mapannenenunen u ero cBoiictBa. [lupamuna. CBoiicTBa nmapauieNbHBIX CEUEHUN B MUpPaMHU/IE.
[TonsiTue 0 MpaBUIILHBIX MHOTOTPpaHHUKAX. IMETh IpeicTaBIeHHE O TEOMETPUUECKOM TEJIE U €ro
MOBEPXHOCTH; O MHOT'OTPAHHMKAX: MpU3ME, MapauieJenune e 1 UX CBOMCTBAxX; O MUPAMUJIE; O
CEUYCHUAX B MHOTOTPAHHUKAX; O MPABUIBHBIX MHOTOTPAaHHUKAX.

JlolbkeH 3HaTh: TIOHSTHE MHOTOTPAHHHKA, €ro TOBEPXHOCTH, TIOHATHE MPABUIBLHOTO
MHOTOTpPaHHUKA; OINpEIENICHUs MpPU3Mbl, MapajJieNeNunea; BHUAbBl IPU3M; OIpEeIICHNUE
MUPaMU/IbI, PABUILHON MUPAMUJIBL.

JloKeH yMeTh: BBIUUCIATH M M300pakaTb OCHOBHBIC AJIEMEHTHI MPSIMBIX MPU3M, MUPAMUI,
CTPOUTHh TMPOCTEUINNE CEUEHUS MHOTOTPAHHUKOB, YKA3aHHBIX BBIIIC, BBIYUCIATH ILIOMIAAN
CEUYCHUM.

UCNONIBb308AMb NPUOOPEmeHHble 3HAHUA U YMEHUS 8 NPAKMUYECKOU OesimelbHOCmu: JUIs
MPAKTUYECKUX PACUeTOB, WCIOIb3YysSd MPH HEOOXOJWMOCTU CIPABOYHBIE MaTEpHANbI, s
BBICTPAaWBaHMsI apryMEHTAIMK IIPU J0KA3aTeIbCTBE U B AMAJIOTE, JUIsl PACIIO3HABAHUS JIOTUYECKU
HEKOPPEKTHBIX PACCYKICHUH.

Ipaxmuyeckoe 3auamue Ne 16. Ilpuszma, napannenenuneo

llpakmuueckoe 3ansamue Ne 17. Tlupamuoa

Ilpakmuueckoe 3anamue Ne 18. 3adauu na nocmpoenue ceuenuii

Konumponsnan paboma Ne 5. Muozozpannuxu

Pa3znen 9. Kpyrasbie Teaa (9 4.)

[ToBepxHocTh Bpamenus. Teno Bpamenus. Hunmuaap u konyc. CeueHus: HHIMHAPA U KOHYyca
miockocteo. [llap u cdepa. BzaumHoe pacnonoxeHne Iuiockoctd U mapa. KacarenmbHas
TI0CKOCTh K cdepe. VIMeTh mpejicTaBieHne O MOBEPXHOCTH BpaleHUs, O Telle BPAIICHUS; O
BUJIaX TeJl BpallleHUs: UIMIMHApaX, mapax, cgepax, KoHycax u T.1.

Jlo/KeH 3HaTh: MOHSTHE Tella BPAILEHUsI U TOBEPXHOCTU BPAILCHUS; ONPEEICHUs IUIHH]IPA,
KOHYca, mapa, chepbl; CBOWCTBA MEPEUNUCICHHBIX BBIIIE TEOMETPUIECKUX TEI.

JlolbkeH yMeTh: BBIUHUCIATH W M300pa)kKaTb OCHOBHBIE AJIEMEHTHI TMPSMBIX KPYTOBBIX
UJIUHIPOB, KOHYCA, IIapa; CTPOUTH MPOCTEHIINE CEUYCHHS KPYTIbIX TeJ, YKa3aHHBIX BBIIIIE,
BBIYUCIISITH TUIOIIAU ITUX CEUCHUM.

UCNONb308aMb  NPUOOPEmeHHble 3HAHUS U YMEHUs 6 NPAKMU4eckou O0eameibHOCmu U
NOBCEOHeBHOU  JHCU3HU: NS TPAKTHUYECKHX pPacyeToB, UCIOJb3Yysd NpH HEO0OXOJUMOCTH
CIIPaBOYHBIC MAaTepUaNIbl U TPOCTEHUINNE BBIYMCIUTEIbHBIE YCTPOWCTBA, JUIsI BBICTPAWBAHUS
apryMeHTaluy IIpH JOKA3aTeNIbCTBE U B JUAJIOre, JIJIsl paclio3HaBaHUS JJTOTUYECKU HEKOPPEKTHBIX
pacCcyXICHUM.

Konmponwvnan paboma Ne 6. Kpyznvie mena

Pazngen 10. Hauana matemaTtn4deckoro anajan3sa (30 4.)

IIponsBogHasg, €€ TEOMETPUYECKMM M MEXaHWYECKHM CMbICiI. [Ipom3BomHbIE CyMMBI,
MIPOM3BEACHHS M YaCTHOTO IBYX (QyHKIuH. [IponsBogHas creneHHON (YHKIMM C HATYpaJbHBIM
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nokaszateneM. IlpousBonHas TpuroHomerpuueckux ¢yHkuuid. [IpaBwio muddepenumrpoBanus
CIIOKHOHM M 00paTHOW (yHKIMH. [Ipon3BoIHBIE MOKA3aTEIbHOMN, JJOTapU(MUUSCKOM U 0OpaTHBIX
TpUroHoMeTpuieckux QpyHkuuid. Bropas mpousBoanas, e€ dusmueckuii cmobict. duddepenmman
¢GyHKIMU U ero reoMmerpuueckuil cmeici. [lpunoxenue muddepeHnuana K NpuOIUKEHHBIM
BeluucieHusIM. [locTpoeHne TpauKoOB TPUTOHOMETPUYECKUX (YHKIMM €  IOMOILBIO
MpoOU3BOAHOM. MIMeTh mpencTaBiaeHnEe O MPOU3BOJHOW, €€ T€OMETPUYECKOM U MEXaHHMYECKOM
CMBICIIE; O MPOU3BOAHOW CYMMBI, NIPOU3BEACHUS U YAaCTHOTO ABYX (DYHKUHMN; O MPOU3BOJHOMN
CTENIEHHOW (YHKUMU C HaTypaJbHBIM IOKa3aTelieM; O IPOU3BOAHON TPUTOHOMETPUUECKUX
byHKIMi; 0 mpaBuiIax aTudepeHITUPOBaHUS CIOXKHON W 00paTHOW (YHKIIMH; MOKa3aTelIbHOM,
Jorapu(MUUEecKo U OOpaTHBIX TPUTOHOMETPUYECKUX (YHKUMH; O BTOPOH NMPOU3BOAHON M €&
¢u3nueckoM cMmeiciie; o nuddepennnane GyHKIUU U €r0 FeOMETPUYECKOM CMBICIIE.

[IpusHaku Bo3pacTaHuss M yObIBaHuMd (QyHKIOMH. OkcrpemyM (yHkuuu. HcecnenoBanue
(GyHKIMU Ha 3KCTpeMyM. BBINyKIOCTh M BOTHYTOCTh rpaduka (yHKUMU. Touku mneperuoda.
[IpumeHeHne Npou3BOJHON K MOCTpoeHHIO rpadukoB QyHKuuu. Hambonblnee v HauMeHblee
3HaYeHus (QYHKIMM Ha npoMexyTtke. HaxoskneHue HauOOJBIIEr0 W HAMMEHBUIETO 3HAYEHHUU
(GYHKIMH C TOMOIIBIO NMPOU3BOAHON. MMeTh mpejcTaBieHHME O BO3pAacCTaHUM M YOBIBAHUU
¢byskuuu; 00 skcTpeMyMax (YHKUMHU; O BBINYKJIOCTH W BOTHYTOCTH Ipaduka (yHKIUU; O
TOYKax TMeperuba; O MPUMEHEHHHM MPOU3BOJHON K TMOCTPOCHUIO TpaduKoB (PYHKIUU; O
HauOoJbIIEeM U HAUMEHbIIEM 3HAYeHHsIX  (QYHKIMH Ha TPOMEXKYTKE, O HaXOXICHUU
HauOOJBIIEr0 U HAMMEHbILIEr0 3HaUeHUH (DYHKLIUU C TIOMOUIBIO TPOU3BOIHOM.

Jlo/keH 3HaTh: ONpeaeseHHEe MTPOU3BOJHON, TE€OMETPUYECKMA W MEXAHUYECKUH CMBICHT
OpOU3BOAHOM; mpaBwia u  Qopmynsl auddepeHuupoBaHus  (QYHKIUM;, omnpeiencHue
middepennmana ¢GYHKIMM W €r0 TeOMETPHUYECKOro CMBICJIA; OIpEJeIeHue BTOPOU
MIPOU3BOJIHOM, €€ (PU3HUECKOr0 CMBbICTIA; HEOOXOANMBIE U IOCTATOYHBIE YCIOBHS BO3pacCTaHUs U
yObIBaHHS (DYHKIMH, CYIIECTBOBAHUS HKCTPEMyMa; HEOOXOIHWMbIE M JIOCTATOYHBIE YCIOBUS
BBINTYKJIOCTH M BOTHYTOCTH rpaduka (GyHKIHUU, OMpEeTIeHHe TOYKH repernda; oOIryro cxemy
NOoCTpoeHUs] TpaduKOoB (QYHKIMHA C TIOMOUIBIO MPOU3BOJHOM; MPaBUJIO  HAXOXKICHHS
HauOOJBIIEr0 U HAMMEHbILIET0 3HaUYeHUs1 (PYHKLINU HA IPOMEXKYTKE.

Homxen ymeth: nuddepeHunpoBars GyHKIINHA, UCTIONB3YS TaOIUIy TPOU3BOIHBIX U MpaBUiIa
i QepeHpoBaHysI, HAXOJUTh MPOU3BOJIHBIC CIOXKHBIX (YHKIMH; BBIUUCIATH 3HAYCHHE
MIPOM3BOJIHON (PYHKIIMU B YKa3aHHOM TOYKE; HAXOAWUTH YIJIOBOM KOA(DPUIIMEHT U yroi HaKJIOHA
KacaTeJIbHOM, COCTaBIATh ypaBHEHUE KacaTeJbHOM M HOpMaiu K rpaduky QyHKIMU B JTaHHOU
TOYKE; HAXOIUTh CKOPOCTh HM3MEHEHHMsS (PYHKIHMHM B TOYKE; NPUMEHSTHh IMPOU3BOIHYIO IS
UCCIIEIOBAaHUSl PEalIbHbIX (PU3MYECKUX MPOILECcCOB (HAXOXKAECHUS CKOPOCTH HEPaBHOMEPHOTO
JBWKEHHUSI, YTIIOBOM CKOPOCTH, CHJIBI IEPEMEHHOTO TOKA, IMHEWHOW IJIOTHOCTH HEOJTHOPOJHOTO
CTEPXKHS U T.J.); HAXOJUTh IPOU3BOJHBIE BTOPOTO MOPSAKA, IPUMEHATh BTOPYIO MPOU3BOIHYIO
Ui pelieHust (pU3MUecKux 3ajad; MPUMEHSITh MPOU3BOAHYIO Uil HAXOXKICHHUS MPOMEKYTKOB
MOHOTOHHOCTU M 3KCTPEMYMOB (DYHKIIMH; HAXOJUTh C MOMOIIBIO MPOU3BOJIHON MPOMEKYTKU
BBIYKJIOCTH M BOTHYTOCTU Tpaduka (yHKIWU, TOYKUA Neperuda; MpoBOJUTH HCCIEIOBAaHUS U
CTPOUTH TpaUKNM MHOTOUWIEHOB; HAXOAWTh HAWOOJbIIEe W HAWMEHBIIEE 3HAuCHUS (HYyHKIUH,
HEMpPephIBHOM Ha MPOMEKYTKE; pEIIaTh HECIOXHbIE MPUKIAJAHbIE 33a/Ja4yd Ha HaXO0XJEHUE
HauOOJBIINX U HAMMEHBIINX 3HAYE€HUHN peabHbIX BEJIUYHH.

UCNONb308aMb  NPUOOpemenHble 3HAHUA U YMEHUs. 68 NPAKMUYecKou OesamenbHOCmu U
NOBCEOHEHOU  JCU3HU: NIl TPAKTHYECKUX PACUYETOB, HCHONB3YS TMpPH HEOOXOAMMOCTH
CIpaBOYHbIE MaTEepHAJIbl U MPOCTEUIINE BBIUMCIUTENbHbBIE YCTPOUCTBA.

Ipaxmuuyeckoe sanamue Ne 19. ['eomempuueckuii u mexaHuueckuti cmviCli BPOU3BOOHOL

Ipaxmuueckoe 3anamue Ne 20. Haubonvuiee u Haumenvuiee 3naveHus QyHKyuu

Koumponvnasa paooma Ne (. Ilpumenenue npouzeo0noil K ucciedo8anuio Yynkyuu

Paznen 11. UnTerpan u ero npumeHenue. [leppoodpasnas u unrerpan (20 u.)

Onpenen€HHblii  HMHTErpajl W €ro reomeTpuyeckuid cmbici. (OCHOBHBIE CBOMCTBa
onpeaenéHHoro uHrerpaia. CrnocoObl BBIYMCIEHMS ONpPEAEIEHHOTO MHTErpana. Beruncienue
IUIOIIAJEH MIOCKUX (UIYp ¢ MOMOIIBIO OIpPENeNEHHOr0 UHTerpana. Beruncinenue o0bEMOB Tel
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BpalieHus. PemieHue NpuKIaAHBIX 3a/lad C MOMOIIBIO ONpeenéHHOro HuHTerpana. Mmersb
npeacraBieHue o0 Ompenea€HHOM HHTErpajie, O €ro reoMeTpUYEecKOW HHTepIpeTanuu; o0
OCHOBHBIX CBOMCTBax OMNpPEAEIIEHHOIO0 HMHTErpajia; O Croco0ax BBIYUCICHUS; O MPUMEHEHUU
ONpeIEAEHHOTO UHTErpaia K BEIYMCICHUIO TUIOMIAeH TIIOCKUX (GUryp U 00bEMaX Tell BpallleHHUs.
[Tnomaas MOBEpXHOCTH TreoOMeTpuyecKoro Tena. [lmomans MmoBEepXHOCTH MPHU3MBI, MHUPAMUIBI,
UUIUHApa, KoHyca W mapa. O0béM reomerpuueckoro tena. OObEM MNpPU3MBI, MHPAMUIBI,
UUIUHIpa, KOHyca, mapa. MIMeTh mpeacTaBlieHHe O IJIOMIAJd MOBEPXHOCTU T'€OMETPUUYECKHUX
Tel; 006 00bEMeE Ten, 0 crioco0ax U3MEpeHHs 00bEMOB, O BEIYHCICHHH 00BEMOB.

JoikeH 3HaTh: OMpeJleleHre OMPENeTIEHHOI0 HHTErpajia, €ro reOMETPUYECKUN CMBICI U
CBOMCTBA; CIOCOOBI BBIYKCICHHS OMNPEACIEHHOTO WHTETpaia; TMOHITHE KPUBOJIUHEHHOM
Tpameuuu, CrocoObl BBIYUCICHUS IUIOMIAIEH KPUBOJMHEHMHBIX Tpameuuid ¢ [OMOIIbIO
OTpeIeIEHHOTO HHTErpaja; CrnocoObl BBIYHCICHUS OO0BEMOB Tell BpAILIEHUS C TOMOIIBIO
ONpEeNIeNEHHOTO MHTErpajia; IUIOMIAJd TMOBEPXHOCTU TE€OMETPUYECKOTro Tena; (POpMYyJbl IJis
BBIYUCJICHUS TUIONIAICH MOBEPXHOCTEH T€OMETPUUYECKUX TeJl, MEPEUUCICHHBIX B COJCpPXKAHUU
yueOHOro MaTepuana; MOHATHS 00bEMa TeoMEeTpUYecKoro Ttena; (HOpMysbl ISl BBIUMCICHUS
00BEMOB T€OMETPUUYECKUX Tell, IEPEUUCICHHBIX B COJIEP’)KaHUN yueOHOTO MaTepuaa.

JloJDKeH YMETh: BBIUMCIATH OMPENEAEHHBIH HMHTETpal C MOMOIIBI0 OCHOBHBIX CBOWCTB U
dbopmynel Hprorona-JIeitOHUIIA; HAXOAWTh ITUIOMIATM KPUBOJIMHEHHBIX Tpameuil; HaXOJUTh
00BEMBI TEJ BPAIIEHHUS; PeIIaTh MPOCTEUINE MPUKIIAJIHBIC 3a/1a4H, CBOSIINECS K HAXOXKICHHUIO
WHTErpaia; HaXOJWUTh IUIOMIAIU MTOBEPXHOCTEH MPU3MBI, MUPAMU/IbI, ITUINHAPA, KOHYCA U 11apa;
HaXOJUTh 00BEM MIPSMOM IPU3MBI, TUPAMUIBI, IPSIMOTO KPYTOBOTO IUJIUHIPA U KOHYCA, [Iapa.

UCNONIBb308AMb  NpUOOpEemeHHble 3HAHUS U YMEHUs 68 NPAKMmuieckol O0esameibHoCmu U
NOBCEOHeBHOU JHCU3HU: NS TPAKTHUECKHX pPacyeToB, UCIHOJb3ysd NpH HEO0OXOIUMOCTH
CIIPaBOYHbBIC MAaTEpUAJIbI M MPOCTEUIITNE BEIYUCIUTEIBHBIC YCTPOMCTRA.

Ilpakmuueckoe 3anamue Ne 21.  Buvluucnenue niowadetl niockux gueyp

Ilpakmuyeckoe  3amsamue  Ne  22.  [lpumenenue  unmecpanra  Ofsl  GbIUUCIEHUS
00bEM08

Konmponvnas paboma Ne 8. Hnmezpan u e2o npumenenue

Pa3znen 12. JjieMeHTHI TEOPUM BEPOSITHOCTH M MaTeMaTU4eckoil craTuctuku (11 4.)

CoObiTusi, koMOuWHaNMs coObiTuii. [IpoTHBOMONOKHOE CcOOBITHE. BeEposATHOCTH COOBITHS.
Cnoxenue BepoaTHocTeill. HesaBucumbie coObITHS. YMHOXEHUE BeposTHOCcTe. CiyuaiiHble
BeNUYUHBI. VIMETh mMpencTaBieHUE O CIy4dyalHBIX, TOCTOBEPHBIX M HEBO3MOXHBIX COOBITHUSX; O
COOTHOIIIEHUU TIOHSTHI BEPOSTHOCTU W JOCTOBEPHOCTH; O MpobiemMe BhIOOpa HAWIYYIIETO W3
HECKOJIbKUX BAPUAHTOB PEIICHHUS.

JloJDKeH 3HaTh: KIIACCHMYECKYH0 BEPOSTHOCTHYIO CXEMY; CTaTUCTHUYECKOE M KJIACCHYECKOe
OmpeJieNIeHUsT BEPOATHOCTHU; (OPMYIbI KOMOWHATOPUKHU;, METOABl PEUICHUs MPOCTEHUIINX
BEPOSITHOCTHBIX 3a/1a4.

JlolbKeH yMeTh: TpynmupoBaTh MH(POPMAIMIO B BUJE TAOIUI[, YMETh peliaTh MPOCTEUIne
3a/1aud Ha OTBICKAHWUE BEPOATHOCTEH CIyIalHBIX COOBITHH.

UCNONb308aMb  NPUOOpEmenHble 3HAHUA U YMEHUs 6 NPAKMUYeckou OesamenbHOCmU U
N0BCEOHEeBHOU JicU3HU OJis1: TIPEJICTABIICHHS O CIPABEJIMBOCTA U HECTIPABEUIMBOCTH B UTPaX U B
peabHBIX XU3HEHHBIX KOJUIM3WAX, BBICTPAWBAHMS apryMEHTAIlMU TIPU J0KA3aTelbCTBE W B
JUanore, pacno3HaBaHUs JOTHYECKU HEKOPPEKTHBIX PACCYKICHUM.

IIpakmuueckoe 3anamue Ne 23.  PeweHnue 3a0au mamemamuyeckol cmamucmuKu

Pa3gen 13. YpaBHenus u HepaBeHcTBa (23 4.)

Buapl u criocoOsl pelieHusi ypaBHEHUNM U cucTeM ypaBHeHui. Kopuu ypaBHeHuii. CriocoObl
pelieHusT UppaluoHaIbHBIX YypaBHEeHHU. BuIbl U crnocoObl pelieHusi HEPaBEHCTB C OJHOM
nepeMeHHoOU. ['eomeTpuueckas uHTeprpeTanus pemeHus. [lokazarenbHbie U JorapupMuyecKre
ypaBHeHHs. CrnocoObl pelieHusi NPOCTEHIIMX W CBOASIIUXCS K HUM TOKa3aTeIbHBIX U
norapudmudeckux ypaBHeHui. [lokazaTtenbHble W JorapupMuUYecKue HepaBeHCTBa. PemieHue
MPOCTEUIINX TOKA3aTEIbHBIX W JIOTapU(PMUYECKUX HepaBeHCTB. VIMeTh mpejacraBiieHne 00
YpaBHEHHUSIX, O KOPHIX YpaBHEHUS, O BUJAX U CIIoco0ax penieHusl ypaBHEHH, O HEpaBEHCTBAX C
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OJHOW NEepEeMEHOM, O PpeIIeHWH HEPaBEHCTB, O BUJAX U CHOcOo0ax pelIeHuH HEepaBEeHCTB, O
reOMETPUYECKON MHTEPIPETALUU PEILICHUS.

JloJKEeH 3HaTh: CIOCOOBI PELLIEHUH JIMHEWHBIX YPAaBHEHU U HEPABEHCTB € OJIHOM MEpEMEHHOI,
KBaJIpaTHBIX YpPaBHEHHWU W HEPABEHCTB; CIOCOOBI PEIICHUH HPPALMOHAIBHBIX YPABHEHUM;
CHOCOOBI pEIIeHUs] MPOCTEMIINX IMOKA3aTeNbHbIX U JOrapu(pMUYECKUX YpPaBHEHHI; CIIOCOOBI
pEILICHUs MT0KA3aTeNbHbBIX U JOrapu(pMUUECKIX HEPABEHCTB.

JloJKEeH yMeTh: pellaTh JIMHEWHbIE U KBaJpaTHbIE YPABHEHUS U YPABHEHHUS, IPUBOJAIINECS K
HUM; peuiaTh JIMHEWHBIE M KBaJpaTHbIE HEPABEHCTBA, CHCTEMBl HEPABEHCTB; peEILIaTh
IIPOCTEHIINE UPPALUMOHAIBHBIE YPAaBHEHHS; PEIIaTh HECIOXKHBIE YpPaBHEHUs, NPUBOAMMBIE K
BUJIAM:

- a™=a% a™=h: log, f(x)=log, g (x), log,f (x)=b;

peIIaTh HECI0KHBIE HEPABEHCTBA, IPUBOIUMBIE K BUAAM:

- a'™ > a9 Jog , f (x) > log, g (X).

UCNONbL306aMb  NpUObpemenHvie 3HAHUSL U YMEHUs 6 NPAKMUYeCcKol O0eamerbHoCmu U
NOBCEOHeBHOU JHCU3HU: NS TPAKTHUYECKHX pPacyeToB, UCIOJIb3ysS TMpPH HEOOXOJAUMOCTH
CIpaBOYHBbICE MaTepHaIbl M TPOCTEHINNE BBHIYUCIUTEIbHBIE YCTPONCTBA, JIi BBICTPAMBAHUS
apryMeHTalluM TP JOKa3aTeIbCTBE U B IUAJIOTE, JIJISl PACIIO3HABAHUS JIOTHYECKA HEKOPPEKTHBIX
paccyXJICHUH.

Ipaxmuueckoe 3anamue Ne 24. Pewenue ypasrnenui u cucmem

Ipaxmuueckoe 3anamue Ne 25. Pewenue nepagsencmes

Pasnen 14. Matemaruka B npodeccnn (24 4.)”

JlomkeH 3HaTh: O MaTeMaTHYeCKHMX METOJAaX pEIICHUsS COACPKATENbHBIX 3a7adax U3
pa3IUYHBIX O00JacTell HAYKM W TIPAKTHKH; OCHOBHBIE TIOHATHUSA, OIPEICIICHUS, TEOPEMBI,
dbopmynsl Kypca.

JloJ)KEH yMeTb: MPUMEHSTh MOJIyYEeHHbIE 3HAHUS TIPU BBIMOJHEHUH YIPAXKHEHUN U PEIICHUU
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4.

UCNONb306aMb  NpUOOpemenHvle 3HAHUSL U YMEHUs 6 NPAKMUYecKol O0eamerbHoCmu U
NOBCEOHeBHOU JH#CU3HU: N TPAKTHUECKHX pPacyeToB, UCIHOJIb3yd MpHU HEOOXOAUMOCTU
CIIpaBOYHbIE MATEpUANIbl U MPOCTEHIINE BBIYMCIUTEIbHBIE YCTPOWCTBA, JUISI BBICTPAMBAHUS
apryMeHTalllM TPU JI0KA3aTebCTBE U B JUANIOTE, JIJIS PACTIO3HABAHUS JTIOTUYECKU HEKOPPEKTHBIX
pacCyXICHUM.

Ipaxmuueckoe 3auamue Ne 26. Pewenue npakmuko-opueHmupo8aHHulx 3a0ay

Konumponsnan paboma Ne O. Hmozoeaa konmponvnasn paboma

6. Kpurepuu oueHKH 3HAHU, YMEHUH CTY/EHTOB

Ouenka ycmuulx omeemos

OTBET OLICHUBAETCS OTMETKOM «5» (OTJIMYHO), €CJIU CTYJICHT:

v\ IIOJIHO PacKphUI COJIEp:KaHHWE Marepuaja B 00beME, IPEIYCMOTPEHHOM IMPOrPaMMOi M
y4eOHUKOM,

v\ M3I0XWJI ~ Marepuajd  IPaMOTHBIM  S3BIKOM B ONPENEIEHHON  JIOTMYECKOM
MOCJIEA0BATEIBHOCTH, TOYHO UCITOJIB3YSI MATEMATHUECKYIO TEPMHUHOJIOTHIO U CUMBOJIUKY;

v IpaBWJIBHO BBITIOJIHKI PUCYHKH, YEPTEKH, TPAPHUKH, COIYTCTBYIOIIHE OTBETY;

v\ [oKazal yMEHHE WUIIOCTPUPOBATH  TEOPETHYECKHE  TIOJIOKEHHS  KOHKPETHBIMU
IpuMepamMu, IPUMEHATh UX B HOBOW CUTYAllMH MPU BBIIIOJIHEHUH MPAKTUUYECKOTO 3a/1aHHUS;

v\ IPOJIEMOHCTPHPOBAI  YCBOEHHWE paHee H3YyYEHHBIX  COIYTCTBYIOIIMX  BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOWYHBOCTPH HUCIIOJIB3yEMbIX IMPU OTPAOOTKE YMEHUH M HABBIKOB;

v OTBeYall CaMOCTOSTENBHO 0€3 HABOAAIIMX BOIPOCOB. BO3MOXKHBI O/1HA - JIBE HETOYHOCTH
IPU OCBELIEHWH BTOPOCTENEHHBIX BOMNPOCOB WM B BBIKIAJKaX, KOTOPBIC YYaIIHKMCS JIETKO
HCTIPABUIL.
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OTBeT oOlEeHUBAaETCd OTMETKOW «4» (XOpomo), eciu OH YJIOBJIETBOPSET B OCHOBHOM
TpeOOBaHUSM Ha OLEHKY «5», HO ITPU 3TOM UMEET OJIMH U3 HEJAOCTATKOB:

v\ B U3IIOKEHWH JONYIICHbI HEOOJBIIME IPOOENbI, HE MCKA3MBIIME MAaTEMATHYECKOE
COJIEp>)KaHHUE OTBETA;

v JIONyIIEHbI OJWH - JIBAa HEIOYETa IPH OCBEIIEHUH OCHOBHOIO COJEPIKAHUS OTBETA,
WCIIPABJICHHBIE 110 3AMEYaHUIO MPENO0IaBaATENS;

v\ jomymieHsl OmMOKa WiIM 0olice JBYX HEJIOYETOB IPU OCBEIIEHHH BTOPOCTENECHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIE 110 3aMEYaHHUIO.

OtmeTka «3» (YA10BJETBOPUTEIBLHO) CTABUTCS B CICAYIOUIUX CIydasiX:

v/ HETIOJIHO WJIM HETIOCIIEI0BATENIHHO PACKPBITO COJEPKaHUEe MaTepralia, HO II0Ka3aHo obIee
MOHMMAHHUE BOIPOCAa W TNPOJEMOHCTPUPOBAHBI YMEHHS, JIOCTATOYHbIC MJI JaJIbHEHUIIEro
YCBOGHHUS TpPOrpaMMHOr0o Marepuana (ompezeneHHblie «TpeboBaHHAMH K MaTeMaTHYECKOM
MOATOTOBKE YUAIIUXCSI»);

v\ WMeNWCh 3aTPyAHEHHS WM JONYIIEHH OMIMOKM B  ONpPEAEICHHH  ITOHSATHIA,
MCIOJIb30BAHUN MAaTEMaTUYECKOW TEPMUHOJIOTUH, YePTekKaxX, BBIKIIAIKaX, UCIIPABJICHHbBIE MTOCIIE
HECKOJIbKUX HaBOJISAIIUX BOIIPOCOB;

v oOywarommiics He CIpaBWICS C I[PUMEHCHHEM TEOPHMHM B HOBOW CHTyallUM IpH
BBITIOJIHEHUM TPAKTUYECKOTO 3aJlaHus, HO BBITIOJHWI 3aJaHusl 00s3aTEIHHOTO YPOBHS
CJIOHOCTH TIO TAHHOU TeMe;

v IIpM 3HaHWHM TEOPETHYECKOrO Marepuala BBISBICHA HEIOCTATOYHAS C(POPMHPOBAHHOCTH
OCHOBHBIX YMEHUW U HAaBBIKOB.

OtMmetka «2» (HeyA0BJIEeTBOPUTEIbHO) CTABUTCA B CICAYIOMINX CIydasx:

v He PaCKPBITO OCHOBHOE COJIEpKaHHe YIeOHOr0 MaTepHaa;

v\ 00HApy)KEHO HE3HAHWE WM HEMOHUMaHHE OO0yJarolmmMmcs OoNblIed WM Haubolee
Ba)KHOM 4acTH y4yeOHOIro MaTepHana;

v JlomymieHsl OMIMOKM B ONPENEICHHH IMOHATHH, MPH HMCHOIb30BAHUM MaTeMaTHYECKOM
TEPMHUHOJIOTHH, B PUCYHKaX, YepTEKax WIM rpaukax, B BBIKIAIKaX, KOTOPHIE HE UCIPABICHBI
MOCJIe HECKOJIbKUX HaBOJSAIIMX BOIIPOCOB MPENO1aBaTENsl.

Quenka nucbMeHHbIX pabom

OtMeTKa «5» CTaBUTCS, €CIIU:

v paboTa BBIIIOJIHEHA ITOJIHOCTBIO;
v B JIOTMYECKUX PACCYXACHUAX U 00OCHOBAHUU PEUICHUS HET MPOOEIOB U OLINOOK;
v B PEIICHUH HET MaTeMaTUYECKUX OIIMOOK (BO3MOXKHA OJJHa HETOYHOCTb, OITUCKA, HE

SIBJISIFOILASACS CJICICTBUEM HE3HAHUS WM HEMOHUMAaHUS y4eOHOTO MaTepuania).

OtMmeTKa «4» CTaBUTCS, SCIIH:

v paboTa BBITIOJIHEHA TMIOJIHOCTHIO, HO OOOCHOBAHHS IIIArOB pEIICHHUS He-.
JIOCTaTOYHBI (€cii yMEHUE OOOCHOBBIBATH PACCYXKJEHHUS HE SIBIISIOCH CIEIHAIbHBIM OOBEKTOM
MIPOBEPKHU);

JOMyIleHa OJHA OINMOKa WX JBa-TPM HEIOYeTa B BBIKJIAJIKaX, PUCYHKaX,
yepTekax wiu rpadukax (ecid 3TH BUIBl PabOThl HE SBISUIMCH CIECIHUATBLHBIM OOBEKTOM

MIPOBEPKH).
OtMmeTka «3» CTaBUTCS, €CIIU:
v JIOTIYIIIEHBI OoJiee OMHOM OMMUOKK WK OoJiee TBYX-TPEX HETOUYETOB B BBIKJIAJKAX,

yeprexax Wi rpadukax, HO yJaluics BIaJieeT 00sS3aTeIbHBIMH YMEHHUSMHU TI0 TIPOBEPSIEMOM
TeME.

OTMeTKa «2» CTaBUTCS, €CIIH:

v\ JIONyIIEHBI CYIIECTBEHHBIE OIIMOKH, IIOKA3aBIIME, 4YTO CTYACHT HE  BIAJEET
00s13aTeIbHBIMU YMEHUSIMU TI0 JAHHOHN TeME B TIOJIHON Mepe.
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7. TemaTu4eckuii MJIaH

TemaTuueckuii Iwiad

ydueOHoro npeamera MaremaTtuka

2022 — 2024 yuebHbIii O
I'pynmmal-2,2-2

[Ipodeccus: IloBap, koHauTEp

OO6s3arenbHas yaeOHast
Makec. Harpyska
Ne HaunmenoBanue pa3nenon
TEMBI U TEM yacbuas B TOM THCIIC
Harpyska Beero
3aHATHI nab. 1p. K/p
pab. | pab.
1 kypc 181 181 15 6
1 cemecTp 68 68 5 3
[ToBTOpeHue 20 20 2
1 | Pa3zBurue nouAtus o yucie 10 10 2
2 Kopnu, crenenu un 30 30 3 1
Jorapudmpl
3 [IpsiMbIE U TUIOCKOCTH B 8 8
IIPOCTPAHCTBE
2 cemecTp 113 113 10 3
[IpsiMbIE U TUIOCKOCTH B 18 18 5 1
IIPOCTPAHCTBE
4 | KombunaTopuka 14 14 1
5 | KoopauHaTsl 1 BEKTOPBI 22 22 2
6 | OCHOBBI TPHTOHOMETPHH 35 35 3 2
7 | Oyskyy u rpaguku 24 24 2
2 Kypc 139/24* | 139/24* 11/1* 5/1*
3 cemecTp 74 74 6 3
8 | MHororpanHuku 22 22 3 1
9 | Kpyrasle Tena 9 9 1
10 Hauana maTremaTinueckoro 30 30 5 1
aHamn3a
11 | MHTerpan u ero NpuMeHEHNE 13 13 1
4 cemecTp 65/24* 65/24* 5/1* 2*
11 | MHTerpan u ero npuMeHeHue 7 7 1 1
DJeMeHTHI TEOpUHU
12 | BeposiTHOCTEH U 11 11 1
MaTeMaTHYECKOM CTATUCTHKHI
13 | YpaBHeHUs 1 HEPAaBEHCTBA 23 23 2
14 | Maremaruka B mpodeccun’ 24* 24> 1* 1*
UTOI'O 320/24* | 320/24* 26/1* 11/1*
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8. TemaTnueckoe INJIAHUPOBAHHUE C ONMPEACTCHUEM OCHOBHBIX BU10B y‘lCﬁHOﬁ JACATCIABHOCTH CTYACHTOB

Coaeprxanue y4eOHOro MaTepHuaJia, JJabopaTopHbie paéoThl U

HanmenoBanue O0bem .
NpaKTHYecKHe 3aHATHS, BHEAYIUTOPHAS CAMOCTOATEIbHAS OcHoBHbIE BH/IbI Y4eOHOI /1esiTe TbHOCTH CTY/IEHTOB
pa3/1esi0B U TeM 4acoB
padoTa CTyAeHTOB
1 2 3 4
IToBTOpEHUE Copep:xkanne yueOHOTO MaTepraia 20
O3HakOMJIEHHE C POJII0 MaTEeMAaTHKH B HayKe, TEXHHKE, SKOHOMHKE,
BreneHnue B MmaTeMaTuky 1 MH(GOPMAITMOHHBIX TEXHOJIOTHSIX U TPAKTUICCKOHN JIEATEIIEHOCTH.
O3HaKOMJICHHE C TIETISIMH | 33]]a9aMi U3yUeHHs] MaTeMaTHKH
Brmonnenne npeoOpa3oBaHWi BBIpOXEHHH, TPUMEHSST (OPMYyIBl U3
Kypca anreOphl; pelleHHe airebpandyeckue ypaBHCHHWH M HEPaBEHCTB;
IToBTOpEeHne Kypca anreOpsl ¥ TeOMETPUN 17 yp bl P p © P p ’
MPOBEJICHUE JIOKA3aTEeJbHBIX pacCyXJIEeHHH B XOJe pelleHus 3ajad;
BJIa/ICHE OCHOBHBIMU MOHATHSIMH O TJIOCKUX T€OMETPHYECKHUX (PHUrypax
. Pemenne anrebpandeckue aBHCHMII W HEPaBEHCTB, IPOBEICHHC
Kontpossnas padora Ne 1. BxoaHoit KoHTpOIb 2 p P p > TpoBed
JTIOKA3aTeNIbHBIX PacCyKICHUN B X0J€ peleHus 3a1ad.
BHeaynuTopHasi caMoCTOsITeJIbHASA Pa00Ta CTYy/I€HTOB! 10
N ®opMUpOBaHHE  OCHOBBI ~ CaMOpPa3BUTUS U CaMOBOCIIUTAHHUS.
Pemmenne TeCTOBBIX 3aaHUA. 3 N
Opranuzanus  B3aWMOINPOBEPKY BBINOJHEHHOW paboTel. Bnanenue
Pemenue 3aa4 Ha TOBTOpEHNE Kypca MaTeMATUKH 3
N N OCHOBHBIMH MOHATHSMH O TUIOCKAX TEOMETPHUYECKUX (hUTYypax
PaboTa co cnpaBo4HOI1 auTEpaTYpOi 4
Paznen 1. CopepxaHue yueOHOTro Marepuaia 10
Pa3zBurtne BrmonHenne apudmMeTniecKkux NeHCTBHUIA HAJl YACIAMH, COYETasi yCTHBIC
TOHSITHS 0 YHCJIE Y TUCbMEHHBIC IPUEMBI.
HaxoxxaeHne NpUONMKEHHBIX 3HAYEHWH BEJIMYMH M IOTPEHIHOCTEH
Tema 1. 2. Pa3zBuTue noHATHS O YKCIIE 8 N N .
BEIYMCICHUN (A0CONIOTHOH W OTHOCHTENBHOW); CpPaBHEHHE YHCIIOBBIX
BBIpa)KEHUM.
Haxoxaenue ommboK B MpeoOpa30BaHUAX U BEIUUCICHUSIX
Ipaxkmuueckoe 3anamue Ne [. JleficTBUS C HppallMOHAIBHBIMH H
1 Haxoxnenune ommOoK B mpeoOpa30BaHUAX U BEIYUCICHUSIX
[ENTBIMA YUCIIAMH
Ilpaxmuueckoe 3anamue Ne 2. JIeAcTBUSI HaJ, KOMIUIEKCHBIMU YHCIAMHU 1 Haxoxnenune ommOoK B mpeoOpa30BaHUAX U BEIYUCICHUSIX
BHeaynuTopHasi camocTosiTeIbHAsi padoTa CTYAeHTOB! 5 OneHnBaHre COOCTBEHHBIX YCIIEXOB B Y4EOHOW JIeSTETHHOCTH.
CocTaBrneHue KapTOYKH — KOHCYJIbTAllUM, TaOMUIBl (KpaTKUi 1 [IposiBneHrie MHHOBAIMOHHOTO TIOJAXO/Aa K pEIIEHHIO YYeOHBIX W
CIIPaBOYHBIN MaTepuai, TMPUMEpPhl pEeIIeHUs THUIIOBBIX 3a/IaHUH, MPAKTUYECKUX 3a/1a4.
3alaHusl U1 CaMOCTOSITeNIbHOM pPaboThl) Ha Temy «Yucmay wumm [Nonnmanue wHGOpPMAIUK, MPEACTABICHHON B BHJE TEKCTa, CXEMBI,
3aIl0JTHEHNE TTOATOTOBJICHHOW TPETo1aBaTesieM TaOJHIIbL. TaOIHITBI;, TOTIONHSATH TAOJHIIBI HEAOCTAOIMIUMH NTaHHBIMU. OpraHu3amus
Pemenne mnpakTuueckux 3amaHui, 3agad mo teme «YucrmoBbie 1 B3aMIMONIPOBEPKY  BHIMOJIHEHHOW  pabOThl.  YMEHHE  BBINOJHSATH
MOCIIEI0BATEIIEHOCTIY. apuMeTHYeCKUe ICHCTBYS C YHCITAMH.
[loaroroBka cooOmieHus Ha ogHy wu3 Tem: «lMcropusa 2

IMPOUCXOXKIACHUSA KOMIUICKCHOTO 4YHCJIa» HWIIN ((I/ICTOpI/ISI pa3BUTUA
qucjiay, «HpOLIeHTHBIe BbIYUCJICHHA B JKUZHCHHBIX CUTYallUIX).
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JlopaboTka KOHCIEKTa JIEKIUA ¢ TPUMEHEHHEM ydeOHHUKa, 1
METOJIMYECKOM JIUTEPATYPhI.
Paznen 2. Copepxanue yueOHOTO Marepuaia 30
Kophu, crenenn n O3HakOMJIEHHE C TIOHATHEM KOpPHSA N-il CTENEHH, CBONCTBAMH PaUKaIOB
Jorapudpmbl Y MpaBWJIaMU CPaBHEHUS KOPHEH.
Tema 2. 1. Kopun i crenemn 10 DopmyupoBaHUE ONpE/IENEHNs KOPHS 1 CBOMWCTB KOpHEW. Briuncnenue
U CpaBHEHHME KOpHEH, BBINOJHEHHE MPUKUAKH 3HAUEHUS KOPHS.
OnpeneneHre  paBHOCWJIBHOCTH — BBIPAXEHHM ¢ paauKalaMu.
O3HaKOMJICHHE C TIOHSATHEM CTETIeHH C IEHCTBUTEIHHBIM MTOKa3aTeIeM.
[IpeoOpazoBanue YHCIOBBIX M OYKBEHHBIX BBIPAKECHHH, COAEPIKAITIX
IIpaxmuueckoe 3ansmue Ne 3. KopHu u cTeneHu 1 cTeneH. BrimonHeHue pacdeToB Mo (GopMyiaM, coaepKalluM CTEleHH,
OCYHIECTBIISISI HEOOXOIMMBIE TIOJICTAHOBKH 1 TIPe00pa30BaHusI.
Tema 2. 2. Jorapudmp! 6 O3HakOMJICHHE C TTOHATHEM Jorapudma. [IpumMeHeHre CBOMCTB U MPaBIT
JIorapuQMHUPOBAHHUS JJIsl pelIeHHS 3ajad.
Ipaxmuueckoe sanamue No 4. Boraucienme 10rapudmos 1 Brruucnenune norapudmon. BeimonHenune npeodpa3zoBaHUil BEIPaKEHHH,
MPUMEHSI (DOPMYITBL.
Brmonnenne mpeobpa3zoBaHuii BEIpaXKSHHH, IpUMEHEHHE (OpMYy!I,
CBSI3aHHBIX CO CBOMCTBaMHM CTEICHEH U JIorapu()MOB.
Tema 2. 3. I[lokazatenmpHble W JOrapupMUYECKHE YypaBHEHUS U 10 o 6 N
HepaBCHCTBA MpeselieHne O00JIaCTH  JOMYCTUMBIX 3HaueHUM JIOFapI/Id)MI/I‘-IeCKOFVO
BEIp@XeHHs. PelmeHne mNoKa3aTenbHBIX, JIOTapH(PMHUECKUX YpaBHEHHH,
HEPABEHCTB U CHCTEM.
Ilpakmuuecxoe szanamue Ne 5. Pemienue mnokaszaTeabHBIX, .
. 1 Pemenne noka3aTenbHBIX, TOrapu(MUIECKUX YPaBHEHUH.
JorapupMUIecKuX ypaBHEHHUH, HEPABEHCTB M CUCTEM
BrmonHenne nmpeobpa3zoBaHuii BEIpaXKESHHH, IpUMeHeHHEe (OpMYy!I,
Kontpoasnasi padora Ne 2. Crenienu, KOpHU U JIorapumMbl 1 CBS3aHHBIX CO CBOiicTBamMM cTeneHed wu Jorapupmos. Pemenne
MOKa3aTeNbHBIX, JJOTapU()MHUUECKUX YPABHEHHH.
BHeaynuTopHasi caMOCTOAITe/IbHASA pad0Ta CTYIeHTOB!: 15
CocTaBreHne  KapTOUYKU-KOHCYNbTAIlMH,  TaONWIBl  (KpaTKUH 6
CIIPaBOYHBIN MaTepuai, TNPUMEpPbl pElIeHUs] THUIOBbIX 33/JaHUH,
3aJaHus Ui CaMOCTOSITENbHOM paboThl) HAa OAHY WM HECKOJBKO
TeM: «KOpHM HaTypalbHOM CTENEHM U3 YHUClIa MU HX CBOMCTBay,
«CteneHn ¢ JAEWCTBUTENBHBIMHM TIOKa3aTensmMu», «CTeneHn c @opMHUpOBaHME OCHOB  CaMOpa3BUTHA M  CaMOBOCHHUTaHHA B
palroHaNbHBIMH TIOKa3aTeNsIMA, WX CBOWCTBa», «lIpeoOpa3oBanne COOTBETCTBHHM C OOIIEYEIOBEUECKUMH IEHHOCTSIMH U  HAeaJaMU
anreOpanveckux BbIpaxeHui», «lIpeobpa3oBaHue paHOHATBHBIX H TPaXIaHCKOro 0o0IIecTBa; MOHMMaHUE MH(OpMALWH, MPEICTaBICHHON B
MPpaMOHAIBHBIX BBIPQ)KEHUI, «Jlorapudm. OcHoBHOE BUJIE TEKCTa, CXEMbI, TaOJIHUIBI; NOMOJHEHHWE TaOJIHMIBl HEJOCTAIOLIMMHU
norapu(MUYIECKOe TOXIECTBO», «JlecATHUHBIE W HATypalbHbBIE JIAHHBIMU; BBITIOJTHEHUE apu(DMETHYECKHX JICHCTBUS
norapudmei», «IIpaBuia JorapudMupoBaHUsD).
TBopueckoe 3amaHUeE. CocraBiieHne KpoccBopAa Ha TeMy 5
«CreneHn, KOPHH, JIOTAPUPMBI»
JlopaboTka KOHCIIEKTa JIeKIMA ¢ TIpUMCHEHHEM Y4eOHHKa, 1

MCTO}_II/I‘-ICCKOI;’I JINTCPATYPHI. HOI[FOTOBKa K IPAaKTUYCCKOMY 3aHATUIO.

25




BrimonHenne WHAWBUIyanbHOH paboTel Ha TeMy «CBoiicTBa
JoTapudMOBY.
Pemienue TecTOBBIX 3aJaHUN.

Paznen 3.
IIpsimble u
IUIOCKOCTH B
MPOCTPAHCTBE

Cojneprkanue yueOHOro MaTepuaia

26

Tema 3. 1. [TapamteTsHOCTD TIIOCKOCTEH

DopMyTHpPOBKA U MIPUBEIECHUE T0KA3aTENbCTB MPU3HAKOB MapaJUICTbHBIX
MpsIMBIX H IIOCKOCTe. Pacmo3HaBaHwe Ha dYepTekax W MOJEIAX
napaieIbHOTO PaCIONIOKEHUS MPSIMBIX u MJIOCKOCTEH,
apryYMEHTHUPOBAHUE CBOUX CYXKICHUM.

DopMyIHpOBaHUE OMPEACIICHUM, TPU3HAKOB U CBOMCTB MapalieIbHbIX
IJTIOCKOCTEM.

N3o0paxkeHre Ha yepTexkax U MOJCISX PACCTOSIHUS U 00OCHOBaHUE
cBonx cyxnaenuit. [Ipumenenne GopMmyn u TeopeM IUTAHUMETPUH JUIA
pelieHus 3aaad.

Jugdhdepenyuposannwiii 3auem

Tema 3. 1. [TapamnenbHOCTb IIIOCKOCTEN

DopMyIUPOBKA U IPUBEACHUE J0KA3aTEIbCTB IPHU3HAKOB MapalieIbHBIX
OpsAMBIX M IUIOCKOCTEeH. Pacro3sHaBaHume Ha uepTe)Xax W MOAEIIX
napanieabHOro pacronoKeHus MPSMBIX u IUIOCKOCTEH,
apryMEHTHUPOBAHUE CBOUX CY>KICHUI.

DopMyIHpOBaHUE ONPENECICHUM, MPU3HAKOB U CBOMCTB MapalieiIbHbIX
IJIOCKOCTEM.

N3o0paxkeHre Ha YepTexkax U MOJCISIX PACCTOSIHUSI 1 000CHOBaHHUE
cBoux cyxnaeHui. [IpumeHenne GopMyn W TeopeM IUIAaHHUMETPUH IS
peneHus 3aaad.

Ipaxmuueckoe 3ansimue No 6. B3auMHOE pacrosioxKeHne II0CKOCTeH

Pemenune 3aad Ha BEIYHMCIICHHE TEOMETPUIECKIX BEITHYMH.
IIpumMeHeHne MNpU3HAKOB M CBOMCTB PACIOJIOKEHUS IPSAMBIX U
IUIOCKOCTEH NIPH PELICHHUH 3aaY.

Tema 3. 2. [lepneHANKYIIPHOCTH TIOCKOCTEH

ApryMEHTHpPOBAaHUE CBOUX CYXIEHHUN O B3AUMHOM PACIOJIOKEHUN
MPOCTPAHCTBEHHBIX Quryp. GopmynnpoBaHue U T0OKa3bIBaHHE OCHOBHBIX
TEOpEM O  pAacCTOAHUAX  (TeOpeM  CYIIECTBOBAaHHUS, CBOMCTBA).
DopMynUpoBaHUE OIpENIETICHNH, MIPU3HAKOB u CBOICTB
MEPNEHAUKYIAPHBIX IJIOCKOCTEHM, JBYTpaHHBIX W JIMHEHHBIX YIJIOB.
O3HaKOMJIEHHE C TIOHATHEM MapajuIeIbHOTO IPOSKTHPOBAHNS U €T0
cBoiictBaMH. POpMYyIHpPOBAaHUE TEOPEMBI O IUIOWIAAN OPTOTOHAJIBHOM
MIPOEKIIMU MHOTOYTOJIbHUKA.

IHpaxmuuecxoe 3anamue Ne 7. IlepnieHANKYIPHOCTD TIOCKOCTEH

N3obpaxxeHne Ha pHCYHKaX H KOHCTPYHPOBaHHE Ha MOJEIAX
NEPNEHANKYJIIPOB U HAKIOHHBIX K INIOCKOCTH, IPSIMBIX, HapajuleJIbHbIX
IUIOCKOCTEH, YIJIOB MEXAY MNpsMOH M IUIOCKOCTBIO W OOOCHOBaHHE
IIOCTPOCHHUSL.

Kontpoannas padora Ne 3. [IpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE

[Ipumenenne Teopuu is OOOCHOBAHUS TMOCTPOCHWUH W BBIYMCICHHI.
Omnpeienenre 1 BRIYUCICHUE PACCTOSIHUN B IPOCTPAHCTBE.

BHeaynuTopHasi camocTosiTeIbHAsi pa00Ta CTYAeHTOB:

13

YmMmenne KOHTPOJIMPOBATH MNPOHECC U PE3yJIbTAT CaMOCTOSATEIbHON
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CocraBneHue KapTOYCK-KOHCYIIbTAITHH, Ta0THIT (xpaTkwmii
CIIPAaBOYHBI MaTepuaji, IPUMEPHl pEUICHUS TUIIOBBIX 3aJaHui,
3aJaHus AJIsl CAMOCTOATENILHON paboThl) Ha OIHY U3 TeM: «TeTpasap u
napauienenunen», «llepneHaukynsapHOCTE OPSAMON U IJIOCKOCTH.
PaccrosHue or TOukM OO0 IOCKOCTHY, «lleprneHauKkymsp u
HAaKJIOHHas. YTOJI MEXAy NpAMOM M ILIOCKOCTBIO», «JIByrpaHHbIN
yrosa. Yroin MexAy ABYMS IUIOCKOCTAMU», «llepneHauKkynspHOCTh
JIBYX TIJIOCKOCTEH», «KOOpIUHATHI U BEKTOPHI».

MaTeMaTHYeCKOH  JeATENbHOCTH, (OPMHUPOBAHHWE CIOCOOHOCTH K
SMOILIMOHATFHOMY BOCIIPHATHIO MAaTEMATHYECKUX OOBEKTOB.

[Nonumanue wHGOpPMAIUK, MPEACTABICHHON B BHJE TEKCTa, CXEMBI,
TaOJIUIIBL, TOTIOIHEHUE TaOIUIBI HEJIOCTAOIIUMU TaHHBIMU;

Brimonraerne  apuMETHYECKUX ACHCTBHA ¢ YHCIIaMW;, BIAJCHHC
OCHOBHBIMM  TOHSATHUSMHU O  IUIOCKUX U MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PUTYPax, UX OCHOBHBIX CBOMCTBAX.

Pedepar «IlapamnenbHoe TIPOSKTHPOBAHUE M €TI0 CBOMCTBAY. 5
Pemenne 3amau no teme « IlepneHauKysip M HAKJIIOHHAs» 5
Paznen 4. Copepxanue yueOHOTO Marepuana 14
Kom0unatopuka Wzydenne mpaBuii KOMOWHATOPWKHA W TPHUMEHEHHE WX TIPU DPEUICHUH
KOMOWHATOPHBIX 3a/1a4.
Tema 4. 1. OcHOBHBIC MOHATHSI KOMOMHATOPHUKH 6 O3HaKOMJICHHE C TIOHATUSMH KOMOHMHATOPUKU:  Pa3MCIICHHUSIMH,
COUYCTaHWSIMH, TIEPECTAHOBKAMHU U (POPMYJIAMH JUTS UX BEIYHACICHHUS.
O3znakomieHne ¢ OnHoMoM HeroToHa n TpeyronpankoM llackais.
Penrenne koMOMHATOPHBIX 33124 METOJIOM Tepedopa U 1o MPaBHiLy
Tema 4. 2. PernieHre KOMOMHATOPHBIX 33]1a4 7 yMHOXeHust. OOBsICHEHHE W TpHMEHEHUEe (OpMYJ IS BBIYUCICHHS
pa3MelleHN, IEPECTAHOBOK U COUYECTAHUN MPU PELICHUH 3a/1a4.
Ilpakmuueckoe  3anamue Ne 8. Pemenme  mpocTeHmmx 1 PewreHne nmpakTuyeckux 3aJad C UCHOJIb30BAHMEM MHOHITHM M MOpaBHI
KOMOMHATOPHBIX 3a1a4 KOMOMHATOPUKHU
BHeaynuTopHasi camocTosiTeIbHAsi pa00oTa CTYAEHTOB: 7 KontponupoBanne  mpomecca W pe3yiabTara  CaMOCTOSITEIBHOU
CocTaBiieHue  KapTOYEK-KOHCYNbTalWid,  TaOmur  (KpaTKuii 2 MaTEeMaTHYECKOW JESITEeNhbHOCTH;, (OpPMHUpPOBaHHWE CIIOCOOHOCTH K
CIIPaBOYHBIN MaTepuai, TMPUMEpPhl pemieHNs] THUIOBBIX 3a/IaHUH, SMOIIMOHAILHOMY BOCIIPHATHIO MATEMATHYECKUX O0OBEKTOB, 3a/1ad.
3aJlaHus JJIsl CAMOCTOSTENIbHOM paboThl) Ha oHy U3 TeM: « OCHOBHEIE [Monumanne wHpOpMAIMH, TIPEJCTABICHHOH B BHUJE TEKCTa, CXEMBHI,
MIOHATHSL KOMOMHATOpUKMY, «[lepecTaHoBKH, pa3MeleH s, COYeTaHUS TaOJINIIBL;, TOTIOIHEHUE TaOIUIBI HEAOCTAOIINMH JTaHHBIMHU.
U UX CBOWCTBa». Bremonnenne apudmeTndeckux AeHCTBUN ¢ YHCIaMU
HopaboTka KOHCNEKTa  JIGKIMH C TpUMEHEHHEeM y4eOHMKa, 1
METOJIMYECKOM JINTEPATYPhI.
BrimonHeHNEe TPaKTUYECKWX 3aJaHUil  PENpOIYKTUBHOTO THIIA 4
(O0TBETHI HA BOMIPOCHI, TPEHUPOBOYHBIE YIIPAXKHEHHUS, 33/1a4H, TECTHI).
Paznen 5. CopepxaHue yueOHOIro Marepuaa 22
Koopannatel n [loBTOpeHHE OCHOBHBIX TOHATHA W3 Kypca CpegHEeH  IIKOJIBI.
BEKTOPBI Tema 5. 1. BekTops! B mpocTpaHCTBE 8 O3HakOMJIEHHE C TIOHATHUEM BEKTOpa. VI3yueHune CBONCTB BEKTOPHBIX
BEJMYHWH.
Ipaxmuueckoe 3ansmue Ne 9. JleficTBUs Hajl BEKTOpaMu 1 [IpuMeHeHne Teopry IpY PEIIeHnH 3a7a4 Ha ISHCTBHSI C BEKTOpaMHU.
N3yuenne JekapTOBOM CHUCTEMBl KOOPJIMHAT B  IPOCTPAHCTBE,
MIOCTPOEHUE 10 33JaHHBIM KOOpAMHAaTaM TOYEK M IUIOCKOCTEM,
Tema 5. 2. [IpsMoyrosibHAast cucTeMa KOOPIWHAT B IPOCTPAHCTBE 12 | HaXOXKJEHUE KOOPJAMHAT TOYCK. V3ydeHne CBOMCTB BEKTOPHBIX BEIMYUH,

ImpaBuJI PA3JIOKCHUA BCEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPpaBHII
HaXO0XICHUSA KOOPAWHAT BCKTOPA B MPOCTPAHCTBC, NPAaBUII I[eflCTBHfI C
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BEKTOPaMH, 33JaHHBIMHI KOOPAMHATAMH.

Nzydenune ckangpHOTO MPOU3BEACHHUS BEKTOPOB, BEKTOPHOTO YPaBHEHUS
npsMoil U miaockocTd. O3HAKOMJICHHE C JI0Ka3aTelIbCTBAMH TEOpPEM
CTEPEOMETPUU O B3aUMHOM PACIOJOXKEHUU MPSIMBIX U IUIOCKOCTEH C
WCTIOJIb30BaHIEM BEKTOPOB

Ipakxmuuecxoe 3zansmue Ne 10. KoopauHatbl BekTOpa. 3amadyn B

Haxoxnenue ypaBHEHUI OKPYKHOCTH, Cepbl, TUIOCKOCTH. Brrancienne

KOOpJIWHATaX ! paccTosHUI MEXIY TOUKAMH.
BueayauTopHasi camocTosiTeIbHasi padoTa CTY/IeHTOB: 11 KonrponupoBanne mpomecca W pe3yiabTara  CaMOCTOSTENBLHON
CocraBineHrne  KapTOUYCK-KOHCYIbTAIldH,  TaOJHI (kpaTkuii 2 MaTeMaTHYeCKON  JESITEIbHOCTH; (OPMHUPOBAaHHE CIIOCOOHOCTH K
CIpaBOYHBIN Marepuan, MNOpUMEphl peIIeHUs] THUIOBBIX 3aJlaHHH, SMOLHOHATILHOMY BOCHPHUSATHIO MATEMaTHUECKIX OOBEKTOB, 3a/1a4.
3aJaHus Uil CaMOCTOSITENIbHOM paboThl) Ha OOHY U3 TeM: [Nonumanne wuHpOPMAINM, TPEACTABICHHOH B BHAE TEKCTa, CXEMBI,
«Bomonnenne neiictBuil Han BekTopamm», «lIpocreiimue 3amaun B TaOJIMLIbL;, JOMOJHEHUE TabIMLIbl HEAOCTAIOIIUMH JaHHBIMU.
KoopauHaTaxy, «CKalsipHOE IPOU3BEIECHUE BEKTOPOBY. Brinonnenne apuMeTHUecKuX ASHCTBUN C YUCIIaMH
Coznanue npesenTanuu mo reMe «KoopauHaTel U BEKTOPHI» 6
BrimonHeHne qoManrHeld KOHTPOIBHOU paboThl «BEKTOpEI» 3
Pazpnea 6. Copnepxanue yueOHOro Marepuana 35
OcHoBBI W3yuyeHne paguaHHOTO METOIa U3MEPEHUS YIJIOB BPALICHHUS M UX CBA3U C
TPUTOHOMETPUH rpagycHoii mepoil. M3o0pakeHue YrioB BpalleHUs Ha OKPYKHOCTH,
COOTHECCHHE BEJTMUMHBI YITIa C €r0 PACHOI0KEHUEM.
Tema 6. 1. OcHOBHBIE TPUTOHOMETPUYECKHE MTOHATHS U TOXKIECTBA 9 . .
DopMynTupOBaHUE ONPEACICHUH TPUIOHOMETPUUECKUX (YHKUMH A
YIJIOB TIOBOPOTa M OCTPLIX YIJIOB MPSAMOYTOJBHOTO TPCYrojJbHUKA H
O6T)$ICHCHI/I€ HUX B3aNMOCBA3U
Ipaxmuuecxoe 3anamue Ne [1. Tpuronomerpudeckue (QyHKIUH 1 [IpumeHeHHEe  OCHOBHBIX  TPUTOHOMETPHYECKHX  TOXKIECTB IS
YIJI0B IOBOPOTA BBIYUCJICHHS 3HAUEHUH TPUTOHOMETpHUYECKUX (PYHKIMH 10 OAHOM M3 HUX
W3yuenne OCHOBHBIX (HOPMYNI TPUTOHOMETPHHU: (QOPMYJBI CIOXKCHUS,
YIBOCHUS, NPeoOpa3oBaHHsi CYMMbl TPUTOHOMETpHYECKHX (YHKIUH B
Tema 6. 2. [IpeoOpazoBaHne TPUTOHOMETPUIECKUX BBIPAsKEHUH 10 | mpou3BeneHUE U NPOU3BEICHUS B CyMMY.
O3HakOMJIEHHE CO CBOWCTBAMH CHMMETPHHM TOYEK Ha €IUHHYHON
OKPY>KHOCTH Y IPUMEHEHHE UX JIJIsl BBIBOIa (hOPMYIT TPUBEACHUS
Ipaxmuuecxkoe  sausamue Ne 12 IIpeoGpa3zoBanue 1 [IpumeHeHne mNpH  BBIYKUCICHUM 3HAYEHHUS TPUTOHOMETPHUYECKOIO
TPUTOHOMETPUUECKUX BBIPAKCHUN BBIP)KEHMSI M YIPOLICHHS €r0 OCHOBHBIX ()OPMYJI TPUTOHOMETPHHU
[Ipumenenne o0OmUX METOAOB pEHICHHS HEPaBEHCTB, YpaBHEHUI
(mpuBeneHne K JIMHEHHOMY, KBaJpaTHOMY, METOJl pa3lOoXEeHHS Ha
MHOXHTENH, 3aMEHbl MEPEMEHHOM) NPH PELICHUH TPUTOHOMETPHUECKUX
YpaBHEHHUH U HEPABEHCTB.
Tema 6. 3. TpuronomeTpuiecKkrie ypaBHCHHUS U HEPaBEHCTBA 11 ApKCHHYC, apKKOCUHYC, apPKTAaHTCHC YUCITa
O3HakoMJICHHE C TIOHSATHEM OOPaTHBIX TPUTOHOMETPHUYECKUX (DYHKIMH.
Wzyuenne ompeneneHuil apkCHHYyca, apKKOCHHYCa, apKTaHIeHCa 4HCIa,
dopMynupoBaHHe WX, HW300paKCHWE HA CJMHUYHOW OKPYXKHOCTH,
IPUMEHEHUE IPU PELLICHUH YPAaBHEHUM
Ipaxmuuecxoe sansmue Ne [3. Pemienue TPUTOHOMETPUUECKUX 1 Pemienne mo ¢opmynaM U TPUTOHOMETPHUECKOMY KpYTY MPOCTEHUIIHX
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YpaBHEHUH U HEPABEHCTB

TPUTOHOMETPUYIECKIX YPaBHEHUN

YmeHue OTMEYaTh Ha Kpyre peleHus MPOCTEUIIINX
TPUTOHOMETPUYCCKIX HEPABEHCTB
[lpumenenne  oOMMX  METOJAOB MNPU  BBIYUCIICHUU  3HAYCHUUN
Koutpoabnast padora Ne 4. OCHOBBI TPUTOHOMETPUHU 2 TPUTOHOMETPUYECKUX  BBIPAKEHUH WM PEIICHHH  IPOCTEHIIMX
TPUTOHOMETPUIECKIX YPaBHEHHI HEPaBEHCTB
BHeaynuTopHasi caMmocTosITeIbHAsSI Pad0Ta CTYJAEeHTOB: 16 [IposiBneHre WHHOBAIIMOHHOTO TIOJAXOJa K PEHICHUIO YYEeOHBIX H
PaGora ¢ yueOHON nuTeparypoi mo Tteme «['padux 6 MPaKTUYECKUX 3a/1a4.
TapMOHHYECKOTO KoJeOaHusm», «DOopMyisl OJIOBHHHOTO apTyMeHTa. Brnagenne HaBbIKAMH TIO3HABATENFHOW peduieKCcMd KaK OCO3HAHHA
DopMyIIBI YTIIOBY COBEPIIACMBIX JIEHCTBUI M MBICIUTEIBHBIX TPOIECCOB, UX PE3YJIbTATOB H
Breimonnenue pedepatra Ha Temy: «lcTopusi CTaHOBIICHUS H OCHOBaHUM, I'PaHUI] CBOETO 3HAHMS W HE3HAHMSI, HOBBIX MO3HABATEILHBIX
Pa3BUTHUS TPUTOHOMETPHI. 5 3a[1a4 U CPECTB UX TOCTHKCHHS.
Pemenne  3ama4 = TOBBIIEHHOH ~ CIOKHOCTH  TIO0  TeMe ‘YMeHnue npu3zHaBaTh COOCTBEHHBIE OIIHOKH.
«TpuroHoMeTpuyeckue (PyHKIHUU YUCIOBOTO apryMeHTa», «MeTomabl 5 Pemenne TpUrOHOMETPUYECKHX  YPaBHEHHMM, MCIONB3YS MOJIENb
pelIeHus] TPUTOHOMETPUYECKUX YpaBHeHHI», «lIpuMeHeHne cBOWCTB TPUTOHOMETPUIECKOTO KPyTa.
00paTHBIX TPUTOHOMETPHUYCCKUX GYHKINK», «OTOOp KOpHEH B
TPUTOHOMETPUIECCKUX YPaBHEHUSAXY, «Cucremsl
TPUTOHOMETPUYCCKUX YPaBHCHHID
Pazpen 7. Copnepxanue yueOHOro Marepuana 24
DyHKINU U O3HakoMJICHHE C TIOHSATHEM IEPEMEHHOH, IpUMepaMu 3aBHCUMOCTEH
rpaduxu Mexay nepeMeHHbiMH. (O3HaKOMJICHHE C  MOHATHEM rpaduka,
ornpeiesicHUe NMPUHAICKHOCTH TOYKU rpaduky GyHkuuu. OnpeaeneHue
mo (opMylle IpocTerIel 3aBUCUMOCTH, BHJA ee Tpaduka. BripaxeHue
1o opmyIie oIHOM MEPEeMEHHON Yepe3 ApyTrue.
O3HakOMJICHHE C oOImpejeicHHeM (YHKIUH, (OPMYIHUPOBAHUE €ro.
Tema 7. 1. Ynucnosble QyHKIIUN U UX CBOMCTBA 10 | Haxoxnenue oOmactu ompeaeneHUS W 00MacTh 3HaYeHUH (YHKIUH.
O3HakOMJIEHHE C MpuUMepaMd (YHKIHOHAIBHBIX 3aBUCHMOCTEH B
peanbHBIX MpoleccaX W3 CMEXHBIX JUCHUIUIMH. (O3HakoMmIleHHWe ¢
JI0Ka3aTelIbHbIMU PACCYXKJACHUAMHU HEKOTOPBIX CBOWMCTB JIMHEHHON U
KBaJApaTHYHOW  (QYHKIOMH, TMpOBEIACHWE HWCCICAOBAHUA  JTHHCHHOM,
KYCOYHO-IMHEHHOW, JpOOHO-IMHEHHOW W KBaJApaTUYHOW (DYHKIHI,
MOCTPOCHHUE MX TPAPHUKOB.
Tpaxmuseckoe sansmue Ne 14. Crodctsa byl 1 [loctpoeHue u yreHue rpa<13m<013 dbynkuii. MccnenoBanne QyHKIWU.
BrimmonHenne npeodpa3oBanuii rpaduka GyHKIHH
N3ydenne moHATHS OOpaTHOW (YHKIMH, OIpEICIICHHE BHIA U
nocrtpoeHue rpaduka oOpaTHOW QYHKIUH, HaXOXKICHHE ce OO0JIACTH
onpezeneHus u 00JacT 3HAYCHUH.
Tema 7. 2. CremneHHsle, IOKa3zaTeNbHbIe, Jorapupmuyeckue u .
11 O3HaKOMIICHHE C ITOHATHEM CIIOKHOH (DYHKIIHH.

TPUTOHOMETpPUUECKUE HYHKINN

Brruucnenne 3naueHmid GyHKIUH 10 3HAYEHUIO apTryMEeHTa.
OnpenesneHre MOJNOXKEHUS TOYKM Ha rpaduke MO ee KOOpAWHATaM M
Ha000pOT.
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Hcrnonp3oBanne cBOWCTB (PYHKIIMM T CpaBHEHMsI 3HAUCHUHN CTENICHEH 1
J0Tapru(hMOB.

Ilpakmuueckoe 3anamue Ne 15, Uccnenopanne QyHKINHA.

[Ipumenenne CcBOWCTB (YHKUMHA MpH HCCIEAOBAHUM YpaBHEHHH U

IToctpoenne rpadukoB GpyHKIIHI 1 PCIUCHIH 3a/1a% Ha SKCTPEMYM .
Iloctpoenue rpaduikoB CTENEHHBIX U JIoTapu(pMUIeCKUX QYHKITHA.
Jlugepenyuposannuiii 3auem 1
BHeaynuTopHasi caMmocTosITeIbHAsI Pad0Ta CTYAEeHTOB: 13 [IposiBieHHE WHHOBALIMOHHOTO TOAXOJa K peIIeHHI0 Yy4eOHBIX U
CocTaBiieHue  KapTOYCK-KOHCYJbTaluMi,  Ta0mui  (KpaTKuii 1 MPAKTUYECKUX 3a/1a4.
CIIPaBOYHBIN MaTepuali, TNPUMEpPbl pEemIeHUs] THUIOBbIX 33JaHUH, Brnagenne HaBbIKAaMH TIO3HABATENFHOW peduieKCHd KaK OCO3HAHHA
3alaHus ISl CaMOCTOSATENbHON paboThl) Ha onHy U3 TeM: «CBOHCTBa COBEPIIaeMbIX IEHCTBUI M MBICIUTEIHHBIX TPOIECCOB, MX PE3yIbTATOB H
dbynkuny, «CreneHHas (YHKIMSI, €€ CBOWCTBA U Tpaduky, OCHOBaHUM, I'PaHUI] CBOETO 3HAHMS W HE3HAHMSI, HOBBIX MO3HABATEILHBIX
«lloxazarenpHast ~ ¢yHKOHMA, €€  CBOWCTBA W  Tpadui», 3a[1a4 ¥ CPEACTB UX TOCTHIKCHHUS.
«Jlorapudpmuueckass  (yHKIMA, ee  CcBoWicTBA W Tpaduky, VYMeHne Mpru3HaBaTh COOCTBEHHBIC OITHOKH.
«[IpeobpazoBanust rpapuKOBY. BrimonHenne apuMeTHIECKUX ASHCTBUN C YUCIIAMH
Bremonnenune rpaduueckoit  padortel  «lloctpoenue rpaduxos 3
norapu(MAYECKUX U MIOKA3aTENbHBIX (hYHKITHID.
Homamnsiss  KoHTpoJdbHass  pabora  «CBolicTBa  (hyHKUHWH. 2
Hccnenopanue CBOMCTB (YHKIMH IO TPaQUKy».
Co3manne Tpe3eHTAllMd Ha OAHY W3 TeM: «CBOMCTBa (YHKITHID», 3
«Hcnonp3oBanne CBOHCTB W TpadukoB (QYHKOMA TIpH pPEIICHUN
ypaBHEHHI H HepaBeHCTB», «llocTpoenue rpadukoB (GyHKIHMEA C
MOMOIIbIO TIpeoOpa3oBaHuity, «Jlorapudmer B Hamel KU3HWY,
«Jlorapudmudeckas crupansb. Yto 310?».
Brimonnenne rpaduueckon paboTh «paduxu 4
TPUTOHOMETPUYCCKUX (YHKITHIT.
Pazpnean 8. Copnepxanue yueOHOro Marepuana 22
MHororpaHHuKH Onucanre W XapaKTePUCTHKa MHOTOTPaHHUKA, IIEPEUUCIICHHUE €ro
3JIEMEHTOB U CBOMCTB.
N3o0paxkeHne MHOTOTpaHHMKA W BBINIOJIHEHHE TIOCTPOCHUS HA
Tema 8. 1. Tpusua 6 M300paKEHUSAX U MOJIEIISIX.
XapakTepucTHKa W H300paKeHHe CEUCHHs, pa3BEPTKH, BBIUUCIICHHE
IonaAeil ToOBEpXHOCTEM.
Hcnonp3oBanue MPHOOPETCHHBIX 3HAHWK I HWCCICAOBAHUS U
MOJICTTUPOBAHsI HECIIOXKHBIX 33]1a4.
Onucane W XapaKTepPUCTHKa MHOTOTPAHHUKA, TIEPEUUCICHHE €ro
3JIEMEHTOB U CBOMCTB.
N3o0pakeHne MHOTOTpaHHUKA W  BBHINOJIHEHHWE TIOCTPOSHUS  Ha
Tema 8. 2. [Tapamnenenunen 4
M300paKEHUSAX U MOJICIISIX.
XapakTepucTuka W H300paKEHHE CEUYCHHUS, Pa3BEPTKH, BHIYHCIICHHE
TUIOIIA/ICH IOBEPXHOCTEH.
Ipaxmuuecxoe 3anamue Ne 16. Tlpu3ma, mapajuienenumnes 1 [TpuMeHeHne CBOWCTB CUMMETPUU TIPU pelIeHHWH 3anad. M3o0paxeHue
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OCHOBHBIX MHOI'OI'PaAaHHHMKOB W BBIIIOJHCHUC PHCYHKOB II0 YCIIOBUAM
3a1a4

Tema 8. 3. [Tupamuga

OnucaHue W XapakTepUCTHUKAa MHOTOIpaHHUKA, I[IEPEUYHCICHUE €ro
3JIEMEHTOB U CBOMCTB.

N3o0pakeHne MHOTOTpaHHHKA W
M300pKEHUSIX U MOJICTISX.
XapakTepucTUKa M H300paKCHHE CEYCHUsS, Pa3BEPTKH, BBIYMCICHUEC
IIomaneii mopepxHocTel. M300pa’keHne OCHOBHBIX MHOTOTPAHHHUKOB U
BBITIOJTHEHHE PUCYHKOB I10 YCIIOBHSIM 3a/1a4

BBIIIOJTHCHHUE  IIOCTPOCHHUA  Ha

Ipaxmuueckoe 3anamue Ne 17. Tlupamuna

[IpuMeHeHne CBOMCTB CUMMETPUH MpH pelieHud 3aaad. V3zoOpaskeHue
OCHOBHBIX MHOTOTPaHHHMKOB M BBINOJIHEHHE PHCYHKOB IO YCIIOBHUSIM
3ama4

Ipaxmuueckoe 3ansamue Nel8. 3anaun Ha MOCTPOCHUE CEUCHUIA

[loctpoeHne mpocTedmmx cedeHW Ky0a, TMPU3MBL,
[Tpumenenue GakToB 1 CBeICHUH 13 MJIAHUMETPHH.

ImMpaMUubl.

KonTpoabnas padora Ne 5. MHOTOrpaHHUKH

PaboTta c wenbiMH, pPalMOHANBHBIMH M HPPAMOHAIBHBIME YHCIIaMU,
CpaBHEHHE YHCIIOBBIX BBIPAKEHHI; BBIMONHEHHE IPeoOpa3oBaHUi
BEIp@XCHH, TpUMeHSIS (QOpPMYIbI, CBS3aHHBIE CO CBOMCTBAMH YHCEN,
pelieHrne MaTeMaTHUYeCKUX YpaBHEHU 1 HEPABEHCTB.

[IpumeHneHne TeopeM Ui peleHns MPUKIAIHBIX TeOMETPHUECKUX 3a71ad
B ITPOCTPAHCTBE

Paznen 9.
Kpyrablie Tena

ConeprkaHue yueOHOro MaTepuaia

Tema 9. 1. Hunuuap, koHyc

OzHakoMJIeHHE C BHJAMH TeJl BpamieHus, (OpPMYIHpPOBaHHE HX
ONpeNEICHUI U CBOUCTB.

XapaxkTepucTHKa ¥ H300paKeHHE Tell BPAIEHHS, UX Pa3BEPTKH, CEUCHUSI.
Pemenne 3amady Ha TIOCTPOEHHE CEYEHHI, BBIYHCICHHME JUIMH,
paccrosHuii,  yrioB, 1omaae.  IIpoBegeHue — JoKa3aTEIbHBIX
paccyXJIeHUH NMpu pelIeHny 3a1a4.

Tema 9. 2. lllap, chepa

O3HakOMJIGHHE C BHJAMH Tel BpallleHus, (pOopMyIHpoBaHHE WX
OIpEJIETIEHUN U CBOMCTB.

DopMynMpoBaHHE TEOPEM O CEYSHHH IIapa IJIOCKOCTHIO M TIOCKOCTH,
KacaTeJbHOH K cdepe. XapaKTepuUCTUKa U W300pakeHUe TN BpaIeHWs,
HX Pa3BEPTKH, CEUCHHUS.

Kontpoannas padora Ne 6. Kpyrible tena

IIpumeHeHne CBOWCTB CUMMETpPUM IIpM pELICHMM 3aJad Ha Teja
BpalleHnsl, KOMOWHAIIHIO Tedl.

N300pakeHne OCHOBHBIX KpPYIJIBIX T€1 M BBHIIOJHEHHE PHCYHKA II0
YCIIOBHIO 33Ja4U

BHeaynuTopHasi camocTosiTeIbHasi Ppad0Ta CTYIeHTOB:
CocraBineHue  KapTOUEK-KOHCYJbTAlUKM,  TaOmuu  (KpaTKHid
CIIPAaBOYHBI MaTepuajn, IPUMEPHl pEUICHUS THUIIOBBIX 3aJaHUM,
3aaHusl  JUISL  CaMOCTOSITENIFHOW paboTel) Ha Temy: «DUrypsl
BpaILCHUS.

= O

Bnanenvie HaBbIKaMM IO3HABaTeNbHOW pedlekcuu Kak O0CO3HAaHHUS
COBEPUIAEMBIX JEHCTBHI M MBICIUTEIBHBIX MPOIECCOB, MX PE3YIBTATOB H
OCHOBaHM, IPaHMIL] CBOErO 3HAHMS U HE3HAHUS, HOBBIX IT03HABATEJIbHBIX
3a/1a4 ¥ CPEICTB UX JTOCTHKEHHUS.

YMeHune npu3HaBaTh COOCTBEHHBIE OLTHOKH.
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BrinonHeHne MpakTUYECKUX 3aJaHUA  PENPOAYKTHBHOIO THUIA 1 [MpuMeHeHne W3YyYEHHBIX CBOMCTB TreoMmeTpudeckux Guryp u hopmyr
(0TBETHI HA BOTIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHNUS, 33/1a4H, TECTHI). JUIS pEIICHMs TEOMETPUYECKUX 3aJad M 3aJad C [PaKTUYECKUM
JopaboTka KOHCHEKTa  JIKIMH C MpUMEHEHHeM y4yeOHUKa, 3 COZIepIKaHUEM.
METOJAMYECKON JIUTEpaTyphl, COCTaBieHHEe KpoccBopaa «Durypel
BpaLICHUS.
Paznen 10. Copep:xkanne yueOHOTO MaTeprala 30
Hauana O3HaKOMJICHHE C TIOHSATHEM YHCIOBOH MOCIEI0BATEIILHOCTH, CIIOCO0AMHU
MaTeMaTH4YeCKOro ee 3a/JlaHusl, BBIYUCICHHUSIMH €€ WieHOB. (O3HAKOMIICHHE C TOHATHEM
il_lﬂaﬂma' Tema 10. 1. [TocneqoBaTensHOCTH U MIPEACIHI 4 TIpE/ieaa HoCiICA0BATEIEHOCTH.
POM3BOIHAA O3HaKOMJICHHE C BBIYMCICHHEM CyMMBI OCCKOHEYHOTO YHCIIOBOTO psja,
Ha  T[pUMepe  BBIUMCICHUS CYMMBI  OCCKOHEYHO  YOBIBAaIOIICH
T€OMETPUYECKON IPOrPECCUN.
O3HakOMJIEHHE C TIOHSATHEM MPOU3BOTHOM.
Wzyuenne u ¢GopMynupoBaHHE €€ MEXaHWYECKOTO M I'€OMETPHYECKOTO
CMBICJIa, WU3YYCHHE aJrOpUTMa BBIYMCICHHS MPOU3BOIHOM Ha IpHUMEpe
Tema 10. 2. TipoussoaHas yHKIMK 13 | BblUMCICHHL MTHOBEHHOW CKOPOCTH H yIJOBOTO K03 dummenTa
KacaTelnbHOH.
YcBoenne mpaBun  auddepeHHHpoBaHUS, TaOMUIBI  MIPOU3BOLHBIX
JJNIeMEHTapHbIX  (yHKIUH, mnpuMeHeHWe s AU PepeHITUPOBAHUSL
(YHKIIHIA, COCTaBJICHHS ypaBHEHUS KacaTeIbHOH.
[IpuMeHeHne MEXaHUYECKOTO M T'E€OMETPUYCCKOTO CMBICTA, H3YUCHHE
Ipaxmuueckoe 3anamue Ne 19. Teomerpuueckuii 1 MeXaHHYECKHH 1 ajTopuTMa BBIYHCIICHHS TPOW3BOAHOW HA TIPUMEpPE BHIYHCICHUS
CMBICJI IPOU3BOIHOM MT'HOBEHHOW CKOPOCTH U YTIIOBOTO KOA((HUITHEHTA KacaTeIbHOM.
CocTaBJieHHE YpaBHEHUS KacaTeJIbHOW B O0IIIEM BHJIE.
W3yuenne TeopeM O CBSI3M CBOWCTB (DYHKIMHM W TMPOU3BOJHOHM, HX
Tema 10. 3. IIpumeHeHue NPOW3BOMHOW K WCCIEIOBAHUIO Ha 6 (hopMyITUpOBKA.
MOHOTOHHOCTb U SKCTPEMYMBI YcTaHOBJICHHE CBSI3W CBOWCTB (YHKIIMM M TPOU3BOJHOW TIO WX
rpadpuKam.
Tema 10. 4. OtbickaHue HaWOONBIIMX W HAUMEHBIIMX 3HAYCHUH 4 Wzyuenne TeopeM O CBSI3M CBOMCTB (YHKIMM W TPOWU3BOJHOM,
dhyHKIIIN (hOopMyITUPOBKA UX.
Ilpakmuuecxoe 3anamue Ne 20  HauOonpliee W HaWMEHBIIIee 1 [IpumMeHeHne NPOUZBOMHOM Il pelIeHUs 3aJad Ha HaxOXICHUE
3HAYCHUS PYHKIIUN HanOOJIBIIEr0, HAMMEHBIIIETO 3HAYCHIS M Ha HAXOXKJCHUE SKCTpeMyMa
Koutponabnass paGora Ne 7. IlpumeHeHne NpPOU3BOJAHON K 1 [IpoBeneHre ¢ TMOMOIIBIO IIPOU3BOJHON HCCICAOBAaHUS (YHKIIHMH,
WCCJICIOBAHUIO (DYHKITHH 3aJJaHHON (hOPMYIIOH.
BueaynuropHasi caMmocTOsITeJIbHASA Pa00Ta CTYI€HTOB: 15 OBnajeHue NpaBUIaMi HaAyYHOH OpraHu3aluu TpyAa.
CocraBnenne KapTO4EK-KOHCYJIbTalUH, TabnuI (xpaTkuii 5 HaxoxjeHue Npou3BOAHBIX (QYHKIUI, MOHUMAaHHE, YTO C IOMOIIBIO

CIIPAaBOYHBI MaTepuajn, IPUMEPHl pEUICHUS THIIOBBIX 3aJaHUM,
3aJaHus Ui CaMOCTOSITENIbHOM paboThl) Ha OIHY U3 TeM:
«ITocnenoBarensHoctu. [loHsATHE O Tpezdesne MOCIEAOBATEIHLHOCTI,
«[IpaBuina muddepennupoBanus. [Ipou3BoHAs CIIOKHON (YHKIIUIY,
«I[IpousBoHBIE HEKOTOPBIX JJIEMEHTaPHBIX byHKIHIY,

MIPOM3BOAHON MOXHO OBICTPO U IPOCTO periarh (PU3MUecKue 3a1a4mu.
Bnanenue HaBbIKaMH IIO3HABaTENLHOW pe(IeKCHMH Kak OCO3HAHMS
COBEpIIaeMbIX EHCTBUI M MBICIUTEIBHBIX MPOIECCOB, MX PE3YIbTATOB H
OCHOBaHUi1, TPaHUI] CBOETO 3HAHWS M HE3HAHMS, HOBBIX MO3HABATEIHHBIX
3aJa4 U CPEACTB UX TOCTHUKECHHUS.
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«"'eoMeTpruecKUd CMBICT TIPOU3BOJHON. YpaBHEHHME KacaTelbHOU K
rpaduky GyHKIHI.

‘YMeHne Mpu3HaBaTh COOCTBEHHBIC OMIHOKH

IMoxroroBka mokiagoB M pedepatoB 1o TeMam: «llpunoxeHue 7
(huzmueckux mporeccoBy, «MccnenoBanue PU3NIESCKUX MPOIIECCOBY.
CaMocTosTenbHOE BEITIOJTHEHHE MIPaKTHIECKAX 3a/1aHui 3
PEIPOAYKTUBHOTO THMA (OTBETHI Ha BONPOCHl, TPSHHPOBOYHBIC
yOopaxHeHus, 3amadd, TecThl) 1o TeMme «llpomssomnas. EE
(bU3UYeCKUi 1 TEOMETPUICCKUHA CMBICIDY
Paznen 11. Copep:xkanne yueOHOTO MaTeprala 20
HHTerpan u ero Tema 11. 1. TleprooBpassas 4 O3HakoMmJIeHHE C NOHATHEM nepBooOpasHoit. M3yueHue mpaBmia
NpuMeHeHue. BBIYHCIICHUS TIEPBOOOPA3HOM.
IlepBooOpa3Hast u O3HakOMJIEHHE C TIOHATHEM WHTerpana. M3ydenne reopembl Hprorora—
irerpat Tema 11. 2. UnTerpan 8 JlefiGrmna.
®dopMupoBaHUe TPEJACTABICHUS 00 OCHOBHBIX IOHATHUAX, HACAX U
METOJaX MAaTEMaTHYECKOTO aHAIN3a.
Ilpaxmuuecxoe 3anamue Ne 21. BpluucieHne TUIOMAACH TIOCKAX 1 PewieHne 3agau  Ha [OpUMEHEHUE HHTErpajla [jsl  BBIYUCICHUS
buryp (hM3MYECKUX BEITMYWH M TUIOMIAJEH
OsHakoMmlIeHHE C TMOHATHSAMH IUIOHMAAd KU 00beMa, aKCHOMaMHM U
CBOMCTBaMH.
Uzydenne TeopeM O BBIUYUCICHHH OOBEMOB MMPOCTPAHCTBEHHBIX TEII,
Tema 11. 3. [Inomaap MoBepxXHOCTH Te BparieHus. O0beMbl Tel 5 pellIeHre 3a1a4 Ha TPUMEHEHUE (POPMYIT BEIYUCICHUS 00BEMOB.
Nzyuenue ¢GhopMyn /i BBIYMCICHUS O00BEMOB MHOIOTPAHHHUKOB U Tell
BpalleHusl.
(O3HaKOMJIEHHE C METOJIOM BBIYHCIICHHS TIOMIAIN TIOBEPXHOCTH CQEPHI.
Ilpakxmuueckoe szansmue Ne 22. llpuMeHeHHWe UWHTErpajia s ,
N 1 Pemenwne 3ana4d Ha BeIYHCIeHHE 00BEMOB MTPOCTPAHCTBEHHBIX TEI
BBIYHCIICHHUS 00BEMOB
KoHTpo:bnast pabora Ne 8. VHTerpaj u ero npuveHeHue 1 [Tpumenenue dhopMya Ui BEIYUCICHUS 00bEMOB MHOTOTPAHHUKOB U TEI
BpalleHusl.
BHeaynuTopHasi caMoCTOsITeJIbHASA pa00Ta CTYI€HTOB: 9 KontponmupoBanme  mpolilecca ©  pe3yibTaTa  CaMOCTOSITEIBLHOMN
CocraBnenue KapTOYEK-KOHCYIIbTAIUH, TadJIunIL (kpaTkuit 2 MaTEeMaTHYECKOW  JEATEIbHOCTH, (OPMUPOBAHHUE CIIOCOOHOCTH K
CIIPAaBOYHBIN MaTepuai, MPUMEPhl pPEIIeHUS THUIOBBIX 3aJaHHM, SMOILIMOHAILHOMY BOCIIPHATHIO MATEMATHYECKUX 00OBEKTOB, 3a/1ad.
3aaHus  JUISI  CAaMOCTOSITENILHONH paboThl) HAa OIHY W3 TEM: [Nonumanue wuHGOpPMAIMK, MPESACTABJICHHOH B BHJE TEKCTa, CXEMBI,
«ITepBoobpaznas u WHTETpal. IIpaBuna HaXO0XIEHUS TAOIHITBL; JOTIOTHEHNE TAOIHIIBI HEJOCTAIOMINMHA JAHHBIMH.
nepBooOpa3Hbix», «Beruncinenne wHTerpanos. ®opmyna HeroroHa— BremonHenne apudmeTndeckux AeHCTBUN ¢ YHCIaMU
JleitOuumay, «Beraucienne miomaaei ¢ moMoIIbI0 HHTETpaIa.
Brimonnenune rpaduueckoit paboTsl «Bpraucienne Tmomane ¢ 2
MTOMOIIIBIO HHTETPAIIAY.
Odopmienne BTOpOW YacTu MpoekTHOW pabotel «lllmapramku mo 5
MaTeMmatuke. AnreOpa v Havaja aHajau3ay.
Paznmen 12. Copepxanue yueOHOIro Marepuaia 11
JJIeMeHTBI Tema 12. 1. DnieMeHTHI TEOPUHU BEPOSTHOCTEH 6 W3ydyeHne KIACCMYECKOTO  OMNpEAETEHMs]  BEPOSITHOCTH, CBOMWCTB
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TeopuM BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
BEPOSITHOCTH U PaccMoTperne mpruMepoB BBIUHCICHHS BEPOSITHOCTEH.
MaTeMaTH4eCKOn . O3HakKOMJICHHE C TMPEJACTABICHHEM YHUCIOBBIX JaHHBIX HM  HX
Tema 12. 2. DneMEHTBI MATEMATUIECKOW CTATUCTHKA 4
CTATHCTHKH XapaKTEPUCTUKAMU.
Ilpakxmuueckoe sansmue Ne 23.  PerieHne 3amad MaTeMaTHYECKOM 1 Pemenne mnpakTHuecKuxX 3amad Ha OOPaOOTKY YHCIOBBIX JaHHBIX,
CTaTHCTUKH BBIUHCIICHHE UX XapaKTEPUCTUK
BHeaynuTopHasi caMmocTosITeIbHASI Pad0oTa CTYJAEeHTOB: 7 BrnageHue HaBbIKaMU [O3HABATENBHON pedIiekCMM Kak OCO3HAHHSA
CocraBnenue KapTOYCK-KOHCYJIbTAIUH, TadJIunIL (kpatkwuii 2 COBEPIIACMBIX JIEHCTBUI M MBICIUTEIBHBIX TPOIECCOB, UX PE3YJIbTATOB H
CIIPaBOYHBIN MaTepuali, TNPUMEpPbl pEemIeHUs] THUIOBbIX 33JaHUH, OCHOBaHUi, TPaHUI] CBOETO 3HAHWS W HE3HAHMSI, HOBBIX MO3HABATEIHHBIX
3aIaHMs 11 CAMOCTOSTEIBbHONW paboThl) HA oqHy U3 TeM: «CoOBITHE, 3a/1a49 ¥ CPEICTB UX TOCTIDKCHHS.
BEPOSATHOCTh COOBITUS, CIIO)KEHHE M YMHOXCHHE BEPOSTHOCTCH. BremmonHeHne apupMETHUECKUX JCHCTBUI C 4YHCIaMM;, HaXOXJICHUE H
[lonsiTHe 0 HE3aBUCHUMOCTH COOBITHII», «3amadil MaTeMaTHIeCKOH OIICHWBAaHHE BEPOSITHOCTH HACTYIUIEHUS COOBITHI, (opMUpOBaHUE
CTaTHCTUKW». OCHOBBI CAMOPA3BUTHUS M CAMOBOCITUTAHYISL.
WNnu moarotoBka coOOIEHUS K 3aHATHIO, ITPE3CHTALMU Ha OJHY U3 2
TeMm: «lcTopusi CTaTUCTUKM MW TEOPUM BEpPOATHOCTEW», «Ponb
CTAaTHCTUKA B HAy4YHOM HCCIenoBaHUm», «Bumel nuarpamm
(cTonOuatble, KPyroBble, PAacCEMBAaHUs) M WX HCIOJIb30BAaHHUE IPU
00paboTKe JaHHBIX HAYYHBIX HMCCICAOBAHHMHM IO (DHU3UKE, XHUMHU,
omonornu u reorpadpum», «CiaydaiiHas H3MEHYHMBOCTH B JKHUBOM
TIPHPOJIE.
OdopmieHue YeTBEPTOM yacTH MPOCKTHOH paboThl «llImapranku 3
o MaTE€MaTHKeE. KomOunaropuxa. Cratuctuka. Teopus
BEPOSTHOCTENY.
Paznmen 13. Copepxanue yueOHOro Marepuasia 23
YpaBHeHus u O3HaKOMIJICHHE ¢ TIPOCTEHIIIIMH CBEJICHUSIMU O KOPHAX areOpandecKux
HepaBeHCTBA yYpaBHEHUH, MOHATHSIMH UCCIICIOBAHNS YPABHEHUH U CUCTEM ypaBHEHHIA.
Tema 13. 1. VpaBHeH s 1 CHCTeMbI ypaBHEHHUii 10 Nzydenue Teopur paBHOCHIIEHOCTH YPaBHEHUA U €€ TPHMEHEHHS.
[loBTOpeHME 3ammMcH peIICHUS CTaHJIAPTHBIX YypaBHEHHH, IPHUEMOB
npeoOpa3oBaHus YpaBHEHHMH JIJIsl CBEICHUS K CTAHIAPTHOMY YPaBHEHUIO.
IloBTOpEeHNE OCHOBHBIX MPHEMOB PEIIEHHSI CUCTEM.
Pemenne  panMoOHANBHBIX, HWPPAlMOHANBHBIX, [MOKA3aTENbHBIX W
Ipaxmuueckoe 3ansmue Ne 24. Penienue ypaBHEHUH U CHCTEM 1 TPUTOHOMETPUYCCKUX YpPaBHEHHH U cucTeM. Vcrosib30BaHHE CBONCTB U
rpadukoB QYHKIHIA I penIeHHs ypaBHEHUH.
O3HakoMJIeHHE C OONIMMH BOMPOCAaMH pEIICHUS HEPaBEHCTB U
Tema 13. 2. HepaBeHcta 11 | ucnonp3oBaHWE CBOWCTB W TpauKoB (QYHKIMHA TPH  PEIICHUH
HEPABEHCTB.
Pemmenne HepaBEHCTB U CUCTEM HEPABEHCTB C MPUMEHEHHEM Pa3IMYHBIX
Ipaxmuueckoe 3ansimue Ne 25. Pelienne HepaBeHCTB 1
croco0oB.
BHeaynuTopHasi caMoCTOsITeJIbHAsA pa00oTa CTYI€HTOB: 11 BeinonHenne apupMETHUSCKUX JCUCTBUH € YMCIIaMHU; BIIaJICHHUE
CocraBnenune KapTO4YeK-KOHCYJIbTaIH, Ta0IHIL (kpaTkwuii 3 CTaHJAPTHBIMU NMPUEMAMH PELICHUS PAI[MOHAIBHBIX U MPPALMOHAJIBHBIX,

CHpaBO‘lHBIfI Marcpuajli, MPUMCPLI PCHICHHUA THUIIOBBIX 3aHaHHﬁ,

IMOKAa3aTCJIbHbLIX, CTCICHHLIX, TPUTOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ n
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3aTaHMS IS CAMOCTOSATEIBLHOM paboThl) Ha oqHy U3 TeM: «OCHOBHBIC
MIPUEMBI  PELIEHUS ypaBHEHUIl (paszNoXeHHEe Ha MHOXXHTEINH,
BBEICHNE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA, TpadUIecKuil METON)»,
«Hcnonp3oBaHne cBOMCTB W TpadukoB (YHKIMHA TpU PEHICHUH
ypaBHEHUH U HEpaBeHCTB. MeTojJ HHTEpBaioBy, «PemieHue
MppalOHATbHBIX ypaBHeHHI», «PemeHne moka3aTeNbHBIX
ypaBHeHU#», «Pemenne norapudMuieckux ypaBHeHHR», «Pemienue
CHUCTEM ypaBHEHUI».

HEPaBEHCTB,
MporpaMM, B TOM YHCIIE€ JJISi TIOMCKAa MYTH PEIIeHWS W WUTIOCTPAIUH
pelIeHUs] YPaBHCHHI U HEPABCHCTB.

HUX CHUCTEM, MCIIOJIB30BAHHUE TOTOBBIX KOMIIBIOTCPHBIX

HopaboTka KOHCHEKTa JEKUWHA C TpUMEHEHHeM Y4eOHUKa, 2
METOIUYECKOH JINTEPaTyPHI.
Pemenne TeCTOBBIX 3aJaHUM. 2
CocraBnenne Tecrta «llokazarempHble U JorapuMUIecKue 4
YpaBHEHUS 1 HEPaBEHCTBAY.
Paznen 14. CopepxaHue yueOHOTro Marepuaa 24*
MaremaTuka B [IprmeHeHue npaBuil ASHCTBUS HAall YHCIaMH; UCIIOJIB30BAHNE YCTHBIX U
npodeccun’ MUCbMEHHBIX IPUEMOB,
Marematrka B npodeccun oo% PemeHne  ypaBHEHuMH; COCTaBICHUE U _pemenne 00paTHBIX 321)13‘-1:
[IpoBenenne noka3aTeNbHBIX pACCYXACHUH B XOJA€ pELIeHHs 3aJ]ad;
BJIaJCHUE OCHOBHBIMM IOHSATHAMH O IUIOCKHMX U IPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (PUrypax, MX OCHOBHBIX CBOMCTBAX;
Ipaxmuueckoe  sanamue Ne 26, PemcHEG  NDAKTHKO- . [Ipumenenue HOJI}:‘ICHHI)IX 3HAHUU NPU PEUIEHNUH NMPAKTUYECKUX 3aJaHUN
OPHEHTHPOBAHHbIX 38184 npodecCHOHAIBHOW — HANpaBJICHHOCTH, HCIOJb3YsSd MaTeMaTHYecKHe
3HAHMSI U METOJIbI
Kontpoannas padora Ne 19. Mtorosast KOHTpoJsibHast paboTa 1* IIpuMeHeHne N0JyYeHHbIX 3HAHUM NIPU PEIICHUHA MaTEMAaTUYECKUX 3a1a4
BHeaynuTopHasi camocTosiTeIbHAsi pad0oTa CTYAEHTOB: 12 ®opMHUpOBaHHE  yMEHHS  MOJEIMPOBaTh  peallbHble  CHTYallHH,
Pedepat Ha Temy: «MaTeMaTHUeCKHE PACUETHI B IIOBCEIHEBHOM 3 UCCIIEIOBAHNE TIOCTPOCHHBIX MOJIENEH, HHTEPIPETUPOBAHUE TTOTYUEHHbBIX
KUHI» Pe3yIbTAaTOB, YMEHUE UX IPUMEHSITb.
JloMaiHue npakTH4ecKue 3aJaHusl 1 KOHTPOJIbHbIE PadOThI 6 ®opmMupoBaHHE YMEHHS paclo3HaBaTh Ha 4YepTekax, MOJEISIX U B
Odopmiienrne npoekTHOH padoThl «lllnapraiky mo MaTeMaTuKe» 3 peabHOM MHpE TeOMETpUYECKHe QUTYphl; NPUMEHEHHE H3Y4YEeHHBIX

CBOIICTB
TEOMETPUYECKUX 3a7a4 U 3371a4 C MPAKTUYECKUM COJICPKAHUEM.

reoMerpuueckux Quryp w  dopMmyn IS pelIeHus

BeinosiHenne apu)MeTHIECKUX JICHCTBHN C YHCIIAMH
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9. IlepeueHnb 1a60PATOPHBIX, MPAKTHYECKHX H APYTHX BHIOB padoT

Konuuecmeo pabom:9
Konuwecmeo uacos:11

Ne Ne . Kou-Bo
Ha3Banue KOHTPOJIbHOI padoThI
K/p | pa3aneiaa 4acos
1 Bxoouoit konmpo 2
2 2 CreneHu, KOpHU U Jorapu(msl 1
3 3 [IpsiMble 1 IIOCKOCTH B IPOCTPAHCTBE 1
4 6 OCHOBBI TPUTOHOMETPUU 2
5 8 MHororpaHHuKH 1
6 9 Kpyribie Tena 1
7 10 [TpumeHeHne npon3BOHON K UCCIEAOBAHUIO QYHKITUU 1
8 11 WNHuTterpan u ero npuMeHeHue 1
9 14 HToroBasi KOHTPONIbHAS PaboTa 1*
Konuuecmeo pabom:26
Konuuecmeo uacog:26
Ne Ne KoJa-Bo
Ha3Banue npakTH4eCKOro 3aHATHS
n/p | pa3nena 4acoB
1 1 JISHCTBHSI C MPPAITMOHATBHBIMHU | [EJIBIMUA YHACTAMHU 1
2 JleticTBHS HAJ KOMITICKCHBIMH YHCIIAMH 1
3 Kopnu u crenenu 1
4 9 Boruncnenue norapugmon 1
5 Pemenne mokazaTenbHBIX, JOrapuPMUYECKUX  YpaBHEHHIA, 1
HEPaBEHCTB M CUCTEM
6 3 B3anmHoe pacnonioxkeHne mioCKOCTen 1
7 [lepnieHAUKYIAPHOCTD IIJIOCKOCTEN 1
8 4 Pemenune npocTeiminx KOMOMHATOPHBIX 3a4a4 1
9 5 JleiicTBUs Ha/l BEKTOpaMu 1
10 Koopaunats! BexkTopa. 3agaun B KOOpIUHATAX 1
11 Tpuronomerpuueckre QyHKIMH YIJIOB IOBOPOTA 1
12 6 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUI 1
13 Pemienue mnpocTedIMX TPUTOHOMETPUYECKUX YPABHEHUH U 1
HEPaBEHCTB
14 7 CaoiicTBa pyHKINHU 1
15 UccnenoBanue ¢pynkumii. [loctpoenne rpadukoB GyHKIHA 1
16 [Tpuszma, mapannenenunes 1
17 8 IInpamuna 1
18 3ajjauu Ha MOCTPOCHHUE CEYEHU 1
19 10 I'eomeTpruecknii 1 MEXaHUYECKUM CMBICI IIPOU3BOTHOM 1
20 Haubounpiiee u HauMeHblee 3HaY€HUS] PYHKIIUN 1
21 Brruncnenue miomaneit miockux Guryp 1
99 11 [Tpumenenue UHTETpaja TSt BBIYHCIICHUS 1
00BEMOB
23 12 Penienue 3aga4 MaTeMaTU4eCKON CTaTUCTUKHU 1
24 13 Pemenue ypaBHEHUI U CUCTEM 1
25 Pemenne HepaBeHCTB 1
26 14 Pelnenre NpakTHKO-OPHEHTHPOBAHHBIX 32724 1*
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10. Y4eOHO-MeTOAMYECKOE U MATEPUATBLHO- TEXHHYECKOe o0ecreyeHue
TpeGoBaHusi K MUHMMAJBLHOMY MaTepPUAIbHO-TEXHUYECKOMY 00ecneyeHn 0

Peanu3anust mporpammel rpeaMera TpedyeT HaIuyusi yaeOHOTO KaOMHeTa MaTeMaTHKU.

O6opynoBaHue yueOHOT0O KaOHWHeTa:

Mebenp 1 cTanMoHapHOE O00OPYAOBAaHUE: CTOJNBI U CTYNbSI JJI CTYAEHTOB (IO KOJIUYECTBY
oOyyaromuxcs), A0CKa ayIuTOpHasi, CTOJ MPENOJaBaTENbCKHM, CTYJ MPENnoiaBaTes.

Texuuyeckue cpeacTBa 00ydeHus; npoektop, [1K, mynbrumenua.

CpenctBa 00y4eHuUs:

" A CTYACHTOB: y4e€OHUKH, pabouue TEeTpaau; JEMOHCTPAIMOHHBIE TaOJIMLbI; MAKETHI
reoMeTpuuecKux GUryp; IUAAKTHUYECKHM Marepual (KapTOYKH, TECThl); TEXHHMUYECKHUE CPEICTBA
oOyueHus (MyJIbTUMeINa IPOEKTOP, KOMIBIOTED) AJis UcHoNb3oBaHus Ha ypokax UKT;

* I8 [penojaBaTeNs: KHUTH, METOAMYECKHE PEKOMEHJAIMH, Mporpamma, HOypO4YHOe
IaHupoBanue, kommnetotrep (MuTepHeT).

"  HEKOTOpBIE pa3feNbl MpeAMeTa 3aKperuisoTces nocpeactBoM tectoB Ha [IK. Jlng atoro
UCIOJIb3yeTCs NMakeT npukiaaubix nporpamMm Microsoft Office 1 YMK XXuBas maremaruka — 310
KOMIIBIOTEpHAsl CHCTEMa MOJEJIMPOBAHMS, HMCCIECJOBAHMUS W aHajdW3a IIMPOKOro Kpyra 3aaay
MaTeMaTHKH.

11. Cnucok TuTepaTyphl Il CTYJIEHTOB M MpenojaaBaTes.

Ju1s o0yyarommxcs:

1. bammakoB M. M. MaremaTuka: yd4eOHUK Ui CTYJ. YUPSKIECHUHN cpea. mpod. odpazoBaHUs.
— M., 2018.

2. bammakoB M. M. Maremaruka. 3amadyHuk: ydeO. mocoOue Ui CTyI. YUPESKICHHH Cpel.
npod. oOpazoBanus. — M., 2018.

s npenojaBaTesiei:

1. ®enepanbubiii 3akoH OT 29.12.2012 No 273-®3 «O6 ob6pazoBanuu B Poccuiickoit
Denepanuny».

2. Ilpuxaz MunucrepctBa oOpa3zoBanuss W Hayku P® ot 17.05.2012 Ne 413 «OO0
yYTBEpXKJAEHUU (elepalbHOTO TOCYIapCTBEHHOTO OOpa30BaTENbHOIO CTaHAApPTa CPEIAHEro
(mostHOTO) 001IIer0 0OpPa30BAHM.

3. Tlpuxaz MunucrepctBa oOpazoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHHH
u3meHennii B Ilpukaz MunucrepcTtBa oOpa3oBanusi u Hayku Poccuiickoit ®enepanuu ot
17.05.2012 Ne 413 «*“O6 yTBepxaeHuu (enepaabHOro TOCyJapCTBEHHOTO0 00pa30BaTEIbHOTO
CTaHaapTa cpeaHero (MmoaHoro) obmero oopa3oBanus .

4. Tlucemo J[lemapTameHTa TOCYAAapCTBEHHON MOJMTUKM B cdepe MOATOTOBKH pabouyux
kagpoB u JIIO MunucrepctBa obOpasoBanuss u Hayku P® or 17.03.2015 Ne 06-259
«PexoMeHmanuu 1O OpraHU3alMM TOJIY4YEHHUs CpPEAHEero oO0mero obOpa3oBaHUs B Mpenaeiax
OCBOEHHUS 00pazoBaTeIbHBIX MPOrpaMM CpEJHEro MpoQecCHOHaIbLHOrO 00pa3oBaHHUs Ha 0ase
OCHOBHOTO 0011ero o0pa3oBaHMsl C y4yeToM TpeOoBaHHM ¢eaepaabHbIX TOCYAapCTBEHHBIX
00pa30BaTEeNbHBIX CTAHAAPTOB M TOJNydaeMOW MPOPECCUU WU CIENHUATBLHOCTH CPEIHEro
po¢eCCHOHAIBHOTO 00pa30BaHUM.

5. bammako M. M. MaremaTuka: KH. AJis penojiaBaresis: MeTol. mocodue. — M., 2014

6. bammakos M. U., Lipiranos II. . MeToguueckoe mocodue ajis HOAroToBKH K EI'D. —
M., 2014.

HNuTepHeT-pecypebl
1. http:/lwww.fcior.eduru  (MHOpMalMOHHEIE,  TPEHUPOBOYHBIE W KOHTPOJBHBIE
MaTEepUAIIBI).
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2. http://www.school-collection.edu.ru (Exunas komaexkiuu Iu(pPOBBIX 00pa30oBaTEIbHBIX
pecypcoB).

3. Exponenta.ru  http://www.exponenta.ru  Kommauust ~ Softline.  OGpasoBarenbHbIit
MaTeMaTHYCCKH CalT. Marepuaibl JUIs CTYJCHTOB: 3aJadyd C PCHICHUSIMH, CIPABOYHHK I10
MaTeMaTHKe, JIEKTPOHHBIC KOHCYIIbTAIINH.

4. Tasera «Matemaruka» M3narensckoro goma «Ilepsoe ceHTAOPs»

http://mat.1september.ru

5. Maremaruka B OTkpbITOM KoJutemke http://www.mathematics.ru

6. Maremaruka u obpazosanue http://www.math.ru

7. MOCKOBCKHIi IECHTP HEMPEPHIBHOIO MareMaTndeckoro oopasosanus (MITHMO)

http://www.mccme.ru

8. Allmath.ru — Bcs maTemaruka B ogaoMm Mmecte http://www.allmath.ru

9. EqWorld: Mup maremarnueckux ypasuenuii http://eqworld.ipmnet.ru

10. Bca  osnemenraphas Maremathka: CpemHsss — MareMaTHYecKas  HMHTEPHET-IIKOJIA
http://www.bymath.net

11. 'eomerpuueckuii mopran http://www.neive.by.rul

12. T'paduxu ¢pynxmmit http://graphfunk.narod.ru

13. lupaxtryeckue MaTepHabl 10 HHOOPMATHUKE U MATEMATHKE

http://comp-science.narod.ru

14. uckpernass MaTemaTtwka: anroputmel  (mpoekr Computer  Algorithm  Tutor)
http://rain.ifmo.ru/cat/

15. EI'D no marematuke: MOArOTOBKA K TECTHPOBAHHIO

http://www.uztest.ru

16. 3agaunHuK U1 MOATOTOBKYM K OJMMIIAAIaM 110 MateMmaruke http://tasks.ceemat.ru

17. 3anumarenbHas MaTeMaTHKa — IOKOJbHHKaM (OJMMITHAIBI, WMIPbI, KOHKYPCHI IIO
maTtemaruke) http://www.math-on-line.com

18. Unrepuer-npoekt «3amaun» http://www.problems.ru

19. Maremaruueckue >Troab1 http://www.etudes.ru

20. Marematuka  on-line: cnpaBoyHass ~ uHQoOpMalMs B TOMOIIb  CTYACHTY
http://www.mathem.h1.ru

21. Marematika B TIOMOIIb NIKOJBHUKY W CTydeHTy (TecThl mo Maremaruke online)
http://www.mathtest.ru

22. MareMaTHKa JJIs IIOCTYIAKIMX B BY3kI http://www.matematika.agava.ru

23. Marematrka: KOHCYIBTallMOHHBIM LEHTP TperojgaBareyiecii ¥ BBIIYCKHHKOB MI'Y
http://school.msu.ru

24. Marematuka u mporpammupoBanue http://www.mathprog.narod.ru

25. MaremaTruueckue ouMIMaabl U OJIMMIIMAAHbIE 3aaaun http://www.zaba.ru

26. MesxnyHapoIHbINH MaTeMaTHdeckuii KoHkype «Kenrypy» http://www.kenguru.sp.ru

27. MoCKOBCKasi MaTeMaThuecKkas oJMMIINaaa KoJIbHUKOB http://olympiads.mccme.ru/mmo/

28. PenieOnnk.Ru:  Beicmmass MaremaTka ¥ OKOHOMETpPUKA —  3ajlaud, PEIICHUS
http://www.reshebnik.ru

29. Caiir snemenraproii matematuku Jmutpus [ymmna http://www.mathnet.spb.ru

30. Typuup ropoaoB — MexayHapoaHas MaTeMaTH4YecKas OJHMMIIMana s IIKOJIbHUKOB
http://www.turgor.ru

31. Caiir MOuH P® http://www.edu.ru

32. http://www.mat.ru

33. O6epoccuiickuii MaTemarudeckuii mopran Math-Net.Ru http://www.mathnet.ru

34. Peneturop mo maremaruke: http://ege-ok.ru/category/c2-2012/
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35. EI'D mopran IlonHelii Kypc Teopun ¥ npakTuku i pemenust C2  http://4ege.ru/online-
matematika/3364-polnyy-kurs-teorii-i-praktiki-dlya-resheniya-s2.html

36. Caiir: InternetUrok.ru http://www.interneturok.ru/ru/school/geometry/10-klass/itogovoe-
povtorenie-kursa-geometrii-10-klassa/dvugrannyj-ugol-0

37. Caiir: decTuBaib eIarorn4ecKmux 1501 ()| «OTKpBITHIN YPOK».
http://festival.1september.ru/search/?cx=partner-pub-6780034326581067%3Aeicgkp-
n6ye&cof=FORID%3A9&ie=UTF-
8&q=Yroatmexay+mmiockoctamu&sa=Ilouck&siteurl=festival. 1 septembe

38. TpennpoBouHbIE W auarHoctuueckue paborsi or MHMOO ma 2014-2015 yu.rop.
http://www.ctege.info/chto-nado-znat-0-ege-2013/grafik-trenirovochnyih-idiagnosticheskih-
rabot-mioo-na-2012-2013-uchebnogo-goda-pervoe-i-vtoroe-polugodiya-zadaniya-otvetyi-
kriterii.html

39. Caiitr MU®U: http://live.mephist.ru/show/mathege-solutions/C2/
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http://4ege.ru/online-matematika/3364-polnyy-kurs-teorii-i-praktiki-dlya-resheniya-s2.html
http://4ege.ru/online-matematika/3364-polnyy-kurs-teorii-i-praktiki-dlya-resheniya-s2.html
http://www.interneturok.ru/ru/school/geometry/10-klass/itogovoe-povtorenie-kursa-geometrii-10-klassa/dvugrannyj-ugol-0
http://www.interneturok.ru/ru/school/geometry/10-klass/itogovoe-povtorenie-kursa-geometrii-10-klassa/dvugrannyj-ugol-0
http://festival.1september.ru/search/?cx=partner-pub-6780034326581067%3Aeicgkp-n6ye&cof=FORID%3A9&ie=UTF-8&q=%D0%A3%D0%B3%D0%BE%D0%BB+%D0%BC%D0%B5%D0%B6%D0%B4%D1%83+%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D1%8F%D0%BC%D0%B8&sa=%D0%9F%D0%BE%D0%B8%D1%81%D0%BA&siteurl=festival.1septembe
http://festival.1september.ru/search/?cx=partner-pub-6780034326581067%3Aeicgkp-n6ye&cof=FORID%3A9&ie=UTF-8&q=%D0%A3%D0%B3%D0%BE%D0%BB+%D0%BC%D0%B5%D0%B6%D0%B4%D1%83+%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D1%8F%D0%BC%D0%B8&sa=%D0%9F%D0%BE%D0%B8%D1%81%D0%BA&siteurl=festival.1septembe
http://festival.1september.ru/search/?cx=partner-pub-6780034326581067%3Aeicgkp-n6ye&cof=FORID%3A9&ie=UTF-8&q=%D0%A3%D0%B3%D0%BE%D0%BB+%D0%BC%D0%B5%D0%B6%D0%B4%D1%83+%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D1%8F%D0%BC%D0%B8&sa=%D0%9F%D0%BE%D0%B8%D1%81%D0%BA&siteurl=festival.1septembe
http://www.ctege.info/chto-nado-znat-o-ege-2013/grafik-trenirovochnyih-i-diagnosticheskih-rabot-mioo-na-2012-2013-uchebnogo-goda-pervoe-i-vtoroe-polugodiya-zadaniya-otvetyi-kriterii.html
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IIpunoxenue Ne 1

XapaKTepHCTmca OCHOBHBLIX BU/I0B 1€ATCJIbHOCTH CTYACHTOB

Conep:xkanue XapakTepucTHKA OCHOBHBIX BU/IOB Y4€OHOM 1eATEJIbHOCTH CTYI€HTOB (Ha
o0y4eHuUs YPOBHe y4eOHBbIX AeliCTBHIi)
O3HakOMJIEeHHE C pOJIbI0 MaTeMaTUKU B HayKe, TEXHHUKE, HSKOHOMHKE,
BBeaenue

MH()OPMAIIMOHHBIX TEXHOJOTUAX U MPAKTHYECKON AesTenbHOCTH. O3HAKOMIICHHUE C
LEJSIMU 1 33/1a4aMy U3y4eHUsT MaTeMaTUKHU ITpu ocBoeHuu npodeccuii CI10

AJITEBPA

Pa3BurTue moHsATHSA
0 yuc.jie

Beimonnenue apudmeTrndyeckux JEHCTBUHA HaJ YWCIaMHU, couyeTas YCTHBIE |
IUCbMEHHBIE IpueMbl. HaxoxaeHue NpUONMKEHHBIX 3HAYEHUH BEIUYMH U
MOTPEUIHOCTE  BBIYMCIICHUN (a0COMIOTHOW UM OTHOCUTENIbHOW); CpaBHEHUE
YUCIIOBBIX BhIpakeHHH. HaxoxxneHue om0k B MpeoOpa3oBaHUAX U BBIUMCICHUIX
(OTHOCHUTCS KO BCEM IMYHKTaM IPOIPaMMbl)

Kophn, crenenn,
Jorapugpmsi

O3HakOMJICHME C IOHATHEM KOPHS N-H CTENEHH, CBOWCTBAMHU pAJAMKAIOB MU
IIpaBUJIaMU CPAaBHEHUS KOpHEW. POpMyJIIMPOBAaHUE ONPENECICHUS KOPHS U CBOWCTB
KOpHEW. BbluMcieHue M CpaBHEHME KOPHEH, BBINOJIHEHHE INPUKUIKUA 3HAYCHUS
KopHs. [IpeoOpa3zoBaHne YHUCIOBBIX W OYKBEHHBIX BBIPAKCHHA, COACPIKAIINX
panukanbl. BpimonHeHue pacyeroB 1Mo ¢GopMmyinaM, COAEPXKAIIUM  paJHUKabl,
OCYILECTBIISIE HEOOXOAMMBIE TMOACTAHOBKM U mpeoOpa3oBaHus. OrpeneneHue
PaBHOCHJIBHOCTH  BBIDAKEHUH C pagukajaMu. PenieHne MppaluOHAIBHBIX
YpPaBHEHUU.

O3HakOMJICHME C IIOHSATHEM CTENEHU C JACUCTBUTEIbHBIM  IIOKA3aTEJIEM.
HaxoxxneHne ~ 3Ha4eHMI  CTEIICHH, UCTONB3ys  NpH  HEOOXOIMMOCTH
MHCTPYMEHTAJIBHBIE CPEICTBA. 3allUChIBAHNE KOPHS N-U CTENIEHU B BHUJIE CTEIIEHHU C
JTpOOHBIM MOKa3aTeieM U Ha000POT.

QopMyIMpOBaHUE CBOMCTB CTENEHEH. BBIUMCIIEHHE CTeneHed C paluOHalIbHBIM
II0KA3aTeJIEM, BBINOJHEHHE NPUKUIKH 3HAYEHUs CTEIEHU, CPAaBHEHHE CTEIECHEH.
IIpeoOpa3oBaHue YUCIOBBIX M OYKBEHHBIX BBIPOKEHHH, COJEpXalluX CTENeHH,
MpUMEHsIsT CBOMCTBa. PemieHune mnoka3aTenbHbIX YypaBHeHMH. O3HakOMIIEHHE C
IIPUMEHEHUEM KOPHEHN M CTENEHEN NPH BBIUMCICHUH CPEIHHUX, JEIECHUHM OTPE3Ka B
«30JIOTOM CEYCHHM». Penienne npukiajgHbIX 3a7a4 Ha CI0KHBIE IPOLEHTHI.

IIpeoOpa3oBanue
ajredpanvecKux
BbIPaKEHH I

Beinonnenue npeoOpazoBaHMil BbIpaXeHUH, MpUMEHEHUE (OPMYII, CBA3aHHBIX CO
cBoiicTBaMM cTeneHed u JjorapudgmoB. OmnpeneneHue o01acTU JOMYCTUMBIX
3HaYeHUH  sorapudmuyeckoro  BelpakeHus. Pemenune — norapudmMuyeckux
YPaBHEHUN.

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE
IMMOHATHUA

N3yueHne paanaHHOrO METOJA W3MEPEHHUS YIVIOB BpalleHUsT M HX CBSI3H C
rpagycHoil Mmepoii. M300paxeHne yrioB BpalleHHs Ha OKPYKHOCTH, COOTHECEHHE
BEJIMYMHBI yrila C €ro pacnojoxkeHueM. @DOopMyJIupOBaHHE ONpPEACICHUN
TPUTOHOMETPHUECKUX (YHKIUN Ui YIJIOB TOBOPOTa M OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA M OOBSICHEHHE UX B3aMOCBSI3H.

OcHOBHBIE
TPUTOHOMETPHUYEC
KHe TOKIeCTBa

IIppuMeHEeHHE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKICCTB
3HaYEHUHN TPUTOHOMETPUUECKHUX (PYHKIUH 11O OJTHOM U3 HUX.

JJIs1  BBIYMCIICHHUA

IIpeoOpa3oBanus
NMPOCTEeHIINX
TPUTOHOMETpUYeC
KHX BBIpaKeHHH

W3yueHnne OCHOBHBIX ()OpMYJ TPUTOHOMETPUH: (OPMYJIbI CIOXKEHHS, YIBOCHUS,
peoOpa3oBaHus CyMMbl  TPUTOHOMETPUYECKMX (YHKIUN B NPOU3BENEHUE H
IIPOU3BEACHNUA B CyMMy U IPUMEHEHHME IIPU  BBIYMCIECHUU  3HAYCHMS
TPUTOHOMETPUYECKOTO BBIPDAKEHUS W ynpoumeHusa ero. (O3HakOMIIGHHE CO
CBOMCTBAMM CHMMETPHM TOYEK HAa €IMHUYHOW OKPYXHOCTH M IMPUMEHEHUE UX IS
BbIBOJIA (hOPMYJT IPUBEICHUS.

IIpocreiimmue
TPUITOHOMETPHYEC

Kpyry HpOCTEHIINX
0o0IUX METOJIOB peIIeHUs

Pemenne mo ¢opmynam u
TPUTOHOMETPUYECKUX  YPaBHEHUIL.

TPUTOHOMETPUUECKOMY
[Tpumenenue
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KHe YPaBHEHMS U

ypaBHEHUH (TpUBEICHHE K JUHEHHOMY, KBaJpaTHOMY, METOJ| pPa3lOXKEeHUS Ha

HepaBeHCTBAa MHO>KHUTENH, 3aMEHBI IEPEMEHHOMN ) TIPU PELLIEHUN TPUTOHOMETPUUECKUX YPABHEHUM.
YMeHue oTMedarb Ha Kpyre pemieHHsl MPOCTEHIINX TPUTOHOMETPUUYECKUX
HEPABEHCTB.
A O3HakOMJICHHE C TOHSITHEM OOPATHBIX TPUTOHOMETPHUUECKUX (PYHKIIHIA.
PICHHYC, W3ydyenue omnpeneneHuil  apKCHHyca, apKKOCHMHYCa, apKTaHI'€Hca  4YHCIa,
APKKOCHHYC,

APKTAHI'CHC YUCJIA

(bopMynMpoBaHUE UX, N300pakeHHE HA €MHUYHON OKPYXHOCTH, IPUMEHEHUE NPH
peLIeHUN YPaBHEHMUIA.

®YHKIUU, UX CBOMCTBA U TPA®UKH

O3HaKOMJICHHE C IIOHATHEM HCpCMeHHOﬁ, IIpuMEepamMu 3aBUCUMOCTEH MCKOY

@ nepeMeHHbIMH.  O3HaKOMJICHHME €  TOHSATHEM  Tpaduka,  OIpeneeHue
H(}),:::;:l(.) NPUHAVIEXKHOCTH  TOUKH rpapuxy ¢yskauu. OnpeneneHue 1o (bopMyns
HeNpepbIBHOCTH NpOCTeHIlel 3aBUCHMOCTH, BHAA €e rpaduka. Beipaxenue no Qopmyne oxHON
bymKmum nepeMeHHol uepe3 apyrue. (O3HaKOMJIEHHE C  OIpeJesIeHUEM (byHKuHI/IU,

¢dopmynupoBanue ero. Haxoxxaenue oOnacTH oIpenesieHUss U O0JacTH 3HAYEHUI

byHKIIUU
CpoiicTBa
pyHkumnu. O3HakomiieHHE € MpuUMepaMu (YHKIMOHAJIBHBIX 3aBUCHUMOCTEH B pealbHBIX
I'padguyeckas mpoueccax U3 CMEXHBIX JUCHMIUIMH. (O3HakOMJIEHME C JI0Ka3aTeJbHBIMU
WHTEepNpeTalmusi. | PacCy)KICHUSIMH HEKOTOPbIX CBOMCTB JMHEHHOW U KBaJpaTHUYHOW (YHKIMH,
IIpumepsl IIPOBEJICHUE HCCIIEOBAHMSI JIMHEHHOW, KYyCOYHO-JIMHEWHOM, IpPOOHO-TMHEHHON U
(YHKIMOHAJBHBIX | KBaJIpaTUYHON (QyHKIMI, noctpoeHue ux rpadukoB. Iloctpoenue u uTeHue
3aBHCHMOCTell B rpadukoB ¢ynkuuid. HMccnenoBanne Qynkiuu. CocraBieHue BUAOB (DYHKIHHA 10
peajbHbIX JAHHOMY YCJIOBHUIO, PELIEHHE 3aJau Ha 3KCTpeMyM. BrinonHeHue mpeobpa3oBaHuit
npoieccax u rpaduka GyHKIANA
SIBJICHUSIX

N3ydenue nousaTus oOpaTHOW (YHKIMH, ONIpe/ieJIeHHE BUAA U OCTPOECHUE rpaduka
OopartHbie oOpaTHON (QyHKINH, HAXOXKJEHHE ee OONacTH OmpeeNeHus U 00NacTH 3HAYCHUH.
byHkunn [IpumeHneHue cBOWCTB (YyHKIMI NpU MCCIEAOBAHWU YPAaBHEHUH M PELIEHUH 3a]ad

Ha 3KcTpeMyM. O3HAaKOMJIEHHE C TIOHSATHEM CIIOKHOW (DYHKIIMH.

Brruucnenne 3HaueHuit (QyHKUME 1O 3HaUYeHHUIO aprymeHTa. OmpeneneHue

MOJIOKEHMsI TOYKM Ha Tpaduke Mo ee KOOpJAuHaTaM U HaobopoT. Mcnomb3oBaHue
C CBOMCTB (DyHKIIMH JUIsl CpaBHEHMsI 3HaUEHUM cTeneHel u jgorapudmos. Iloctpoenue

TCNCHHARIC, rpadMKOB CTENEHHBIX U Jorapupmuueckux (QpyHKiuil. PemeHne mokazaTenbHbIX U

ToKa3ATCIBHLIC, Jorapu(MHUUECKUX ypaBHEHHUH M HEPaBEHCTB 110 M3BECTHBIM aJITOpPUTMaM.
Jorapupmuyeckue . .

O3HakomJIeHME C  TIOHATHEM  HENpephlBHOM  mepHoAuYecKod  (yHKLHUH,
" (dbopMynupoBaHHE CBOWCTB CHHyca M KOCHUHYCA, IOCTPOCHHE HX TIpadUKOB.
TPUTOHOMeETpPHUYec o

O3HakoMJIeHME C TIOHATHEM TapMOHMYECKMX KOJIeOaHMH U  IpUMepaMu
g%;g?:;:gn“’ rapMOHHYECKUX KOJeOaHUM JJi ONMCaHMsI MPOIIECCOB B PU3UKE U IPYTHX 00JacTIX

3HaHus. O3HAaKOMJICHHE C TIOHATHEM pPa3pbIBHON MNEpUOIUYecKoil (yHKIHH,
TPUTOHOMETPHYeC

KHe pyHKIUM

(dbopMynMpoBaHHE CBOICTB TaHr€HCa W KOTAHI€HCA, MOCTPOCHHE HUX TIpadUKOB.
[IpumeHeHune CBOMCTB (DYHKIMH A7t CpaBHEHUs 3HAUYEHUH TPUTOHOMETPUYECKUX
GbyHKIUH, peLeHus TPUTOHOMETPUUECKUX YpaBHEHUH. Brimonnenue
npeoOpa3oBaHus rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTeJabLHO
CTH

O3HakOMJIEHHE C TOHSATHEM YHCIOBOW TIOCJIEI0OBAaTeNbHOCTH, CrHocobaMu ee
3aJlaHus, BBIYUCIICHUSAMH e¢¢ wWieHOB. O3HAaKOMJICHHE C TIOHATHEM Ipejaesa
nocneaoBarebHOCTH. (3HAKOMIIEHHE C BBIYHCICHHEM CYMMBI OECKOHEYHOTO
YUCJIOBOTO psifa Ha TPHUMEPE BBIYHCICHHUS CYMMBI OECKOHEYHO YOBIBArOIICH
TeOMETPUUYECKON Tporpeccuu. Pemenue 3amau Ha npuMeHEHHE (OPMYIbI CYMMBI
OCCKOHEYHO YOBIBAIOMICH T€OMETPHUECKOU MPOTPECCUU

IIpousBoanas u ee
NPUMEHeHHue

O3HakoMJICHHME C TIOHATHEM TPOW3BOMHON. M3ydyeHwe u ¢dopMmyaupoBaHUE €€
MEXaHUYECKOTO M T'€OMETPHUYECKOr0 CMBICTA, M3YyYeHHE aIrOpUTMa BBIUYMCICHUS
NPOM3BOAHOW Ha NPUMEPE BBIYUCICHUS MIHOBEHHOH CKOPOCTH U  YIJIOBOTO
kodpdunrenTa kacarenpHoi. CocTaBlIeHNUE YpaBHEHHUs KacaTeJIbHON B 00IIEM BHUJIE.
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VYcBoenue npaBun auddepeHuupoBaHysl, TaOIMLBI MPOU3BOAHBIX 3JIEMEHTapHBIX
¢bynkuuid, mnpumenenue Uit auddepeHpoBaHns  (QYHKIHUHA, COCTAaBICHHS
ypaBHEHHUs KacaTelbHOW. V3ydeHne TeopeM O CBS3M CBOWCTB (YHKIMH U
npou3BoaHOM, (opmynupoBka wux. [IpoBegeHHe ¢ MMOMOIIBIO MPOU3BOIHOM
uccaenoBaHus (QYHKIHMH, 3aJaHHOW (OpMYNOi. YCTaHOBJIEHHWE CBSI3U CBOMCTB
¢byHKIMM W TpoM3BONHOW mO uX rpadukam. [IpuMeHeHHEe TPOU3BOIHOW s
peleHusl 3a7a4 Ha HaXOKIEHHWE HauOOJbIIEro, HaMMEHbBILEro 3HAUYEHUs M Ha
HaXO0XJACHHUE IKCTPEMyMa

IlepBooGpa3nasn
U HHTerpall

O3HakoMJIeHME C IOHATHEM HHTerpajga M IepBooOpasHoW. M3yuenue mnpasuia
BBIUUCIICHUS TIepBOo0Opa3Hoii u TeopeMbl Hptorona— JleiiOnuma. Pemenue 3ai1a4 Ha
CBSI3b [1€PBOOOPA3HOM U €€ MPOU3BOJIHOMN, BEIYUCICHHE TEPBOOOPA3HOM 11 JaHHOM
¢bynkuuu. Pemenne 3aqad Ha IPUMEHEHUE UHTETPaja Ui BEIYUCICHUS (PU3NIECKUX
BEJIMYMH U IUIOIAAeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEeMbI
YPaBHeHH
HepaBencrBa u
CHCTEMBI
HEPaBEHCTB C
ABYMS
nepeMeHHbIMHU

O3HakoMJIeHHME C TPOCTEHINMMH CBEACHUSIMH O KOPHIX alure0panveckux
YPaBHEHUN, TIOHATUSMU UCCIIEJOBAHNS YPABHEHUH U CUCTEM YPAaBHEHUM.

N3yueHnne Teopuu pPaBHOCWIBHOCTH YpPaBHEHHMUM M ee€ npumeHeHus. [loBropenue
3allUCH PEUICHUs CTaHAAPTHBIX YpaBHEHHH, MPUEMOB MPeoOpa3oBaHUs YpPaBHEHUI
JUISL CBEJICHUS K CTaHIaPTHOMY YPaBHEHHUIO.

Pemenne palMOHAIBHBIX, UPPALMOHAJIBHBIX, IIOKAa3aTeJIbHBIX u
TPUTOHOMETPUUYECKUX YypaBHEHHMH M cucteM. Mcnosb30BaHue CBOICTB M rpaduxoB
byHKIMKA 11 pemieHus ypaBHeHHi. [IoBTOpeHHE OCHOBHBIX NPUEMOB PEIICHHS
cucreM. Pemienue ypaBHeHMH ¢ NPUMEHEHHEM BCEX IPHEMOB (pa3lOKEHHUs Ha
MHOYHUTEJIH, BBEICHUSI HOBBIX HEU3BECTHBIX, IMOICTAHOBKH, IPpa)uIecKoro METOa).
Pemienue cucrem ypaBHEHUH ¢ IPUMEHEHHUEM Pa3IMUHBIX cl10cO00B. O3HaKOMIIEHUE
C OOIIMMU BOIIPOCAMH PEIICHUS] HEPABEHCTB U MCIOJIB30BAHUE CBOWCTB U TPaUKOB
GyHKUIMI P pellieHUH HepaBeHCTB. PellleHne HepaBeHCTB M CUCTEM HEPABEHCTB C
MIPUMEHEHUEM Pa3JIMYHbIX CIOCcO00B. [IpuMeHeHne MaTeMaTH4YeCKUX METOAOB IS
pelIeHHs] COAEP)KAaTEeNbHBIX 3a7lady U3 pa3IMYHbIX 00JacTell HayKu W MPAKTHUKH.
WHTepnpeTupoBaHye pe3yinbTaTOB C Y4ETOM pealbHbIX OrPaHUYEHUN

JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKHA

OcHoBHBIE
MOHATHS
KOMOUHATOPUKH

N3yuenne npaBuia KOMOMHATOPUKN U PUMEHEHHUE NIPU peIlIeHMH KOMOMHATOPHBIX
3agad. PemieHne KOMOMHATOpHBIX 3aJad METOAOM Iiepebopa M MO IPaBUILY
yMHOXeHUsl. O3HaKoMJIEHHE C TOHATHAMU KOMOMHATOPHKH: pPa3MELICHUSIMH,
COUYETaHUSIMU, IIEpECTAaHOBKAaMU U (hopMysnaMu JJis UX BbluucieHus. OO0bsicHEeHnE U
npuMeHeHue (GopMyIn Ui BBIYMCICHHS Pa3MELIeHUH, MepecTaHOBOK M COYETaHUM
npu pemieHud 3anad. O3HakomiieHMe ¢ OumHOMOM HbIOTOHa M TPEYroJIbHUKOM
ITackans. PemeHne npakTU4ecKUX 3aJad C MCIOJIB30BAHMEM IOHSITHH U IPaBUII
KOMOMHATOPUKHU

DJIeMeHTHI TeOpHH

W3ydyeHne KIacCUYECKOro OINpEACIEHUsI BEPOSITHOCTH, CBOWMCTB BEPOSITHOCTH,
TEOpEMbl O CyMMe BeposTHOCTe. PaccmoTpeHne mpuUMepoB BBIYHCICHUS

BEpPOSTHOCTEM N o .
BEpOSITHOCTEH. PerieHne 3ajau Ha BEIUMCIIEHUE BEPOSTHOCTEH COOBITUI
IIpeacrasiaenue
AHHBIX (T26.1HIbE O3HakoMJIEHME C TPEJICTABICHUEM YHUCIOBBIX JAHHBIX M UX XapaKTEPUCTUKAMM.
nnar AMMEL "™ Pemenne NPaKTUYECKUX 3a7ady Ha 00pabOTKYy YMCIIOBBIX JAHHBIX, BBIYMCICHHUE HUX
Auarp ’ XapaKTEPUCTHK
rpadpukn)
I'EOMETPUS
Q@opMynMpoBKa M NPHUBEACHUE  JIOKA3aTENbCTB  IPU3HAKOB  B3aHMHOTO
pacroyioKeHusl MpsAMBIX U IUIOCKOCTeH. PacriosHaBaHue Ha yeprekax U MOJEIAX
Mpsivbie 1 pPa3sIMYHBIX CIIy4aeB B3aMMHOIO PpACHOJIOKEHHA NPAMBIX UM INIOCKOCTEH,
mfocxocn[ apryMEHTUPOBAHUE CBOUX CyxKIAeHUN. DOpMYIMPOBAHKUE ONPEIECIICHUM, IIPU3HAKOB

B NMPOCTPAHCTBE

U CBOWCTB MAapaJUIEJIBHBIX M MEPHCHAUKYISPHBIX IUIOCKOCTEH, ABYIPDAHHBIX U
JIMHEWHBIX YIJI0B. BBINOIHEHUE MOCTPOCHUS YIVIOB MEXAY NPAMBIMH, IPSIMOU U
IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU I10 OMMCAHMIO U PACIIO3HABAHUE MX HA MOZCIIAX.
IIpuMeHeHHE NPU3HAKOB M CBOWCTB PACHOJIOKEHUS MPSMBIX M IUIOCKOCTEH IIPHU
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peumiennn 3amad. M3oOpakeHue Ha pPHUCYHKaX M KOHCTPYHMPOBAaHUE Ha MOJENSIX
NEPHNEHAUKYISIPOB M HAKJIOHHBIX K IUIOCKOCTH, NPSMBIX, HapajuleIbHBIX
IJIOCKOCTEH, YIJI0B MEXAy MPSMOM M IUIOCKOCTbIO U OOOCHOBAaHHE MOCTPOCHUS.
Pemenune 3agau Ha BBIYMCIEHWE T'€OMETPUUYECKHUX BeaUMYMH. OnuchiBaHUE
paccTosiHus OT TOYKM JO IUIOCKOCTH, OT TMPAMON JI0 IIJIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXIY CKPEIIMBAIOIIMMHUCS TPSIMBIMH, MEXIY MPOU3BOJIbHBIMU
¢durypamu B npoctpancTBe. PopMyIupOBaHUE U JOKa3bIBAHHE OCHOBHBIX TEOPEM O
paccTosiHusAX (TEOpeM CYIIECTBOBAaHHUSA, CBOMCTBA). M300pakeHne Ha uepTexax u
MOJIETISIX paccTosiHus U OOOCHOBaHUE CBOUX cCyxJeHuid. OmpeneneHue Hu
BBIUMCIICHUE pAcCTOSIHUH B TpocTpaHcTBe. l[Ipumenenue QopMmyn U  Teopem
IUTAHUMETPUM A7l pemieHus: 3agady. O3HaKOMIIEHHE C MOHSATHEM MNapauieIbHOTro
MPOSKTHUPOBAHUS M €ro cBoWcTBamu. llpumeHenue Teopun A OOOCHOBAHUS
[IOCTPOCHUI W BBIYUCICHHUI. APryMEHTHPOBAaHUE CBOUX CYXKACHHUH O B3aHMHOM
PaCTONI0KEHUU POCTPAHCTBEHHBIX (PUTYD

MHOrorpaHHuKH

Onuncanne W XapakTEPUCTHKA PA3IMYHBIX BUJAOB MHOIOTPAaHHUKOB, MEPEUYHCIICHUE
WX DJJEMEHTOB U CBOWCTB. M300pa)keHHME MHOTOIPaHHHMKOB M BBIIIOJHEHUE
MOCTPOCHHUST HAa U300paXKEHUSIX M MOJENSIX MHOTOIPaHHUKOB. Brruncinenue
JUHEWHBIX DJIEMEHTOB W  VyIJIOB B  TPOCTPAHCTBEHHBIX  KOH(MUTYpaAIUsX,
apryMEHTHPOBAHHUE CBOUX CYXICHHMH. XapaKTEepUCTUKA M M300pakeHHUE CEYCHHS,
paseepmku MHO202PAHHUKOS, BBIYUCICHUE Iulomaae nosepxHocreil. [loctpoenue
MPOCTEHIINX cedeHui Ky0a, Mpu3Mbl, mupamMuabl. [Ipumenenrue GpakToB U CBEICHHI
n3 miaHuMeTpuud. O3HaKOMJIEHWE C BHUJAMU CUMMETpPUM B IPOCTPAHCTBE,
dbopMynupoBaHHE OMNpPENETCHU U CBOWCTB. XapaKTePUCTHKA CUMMETPUU Tel
BpallleHUsT U MHOTIOIpaHHUKOB. [IpuMeHeHHe CBOICTB CHMMETPHUH IPU PEIIECHUU
3amay. HMcmonb3oBaHue NPUOOPETEHHBIX 3HAHWM  JJII  UCCIIEOBAHUS |
MOJICIIMPOBAHUS HECIOXKHBIX 3a1ad. V300pakeHre OCHOBHBIX MHOTOIPDAaHHHKOB U
BBITNIOJJHEHUE PUCYHKOB IO YCJIOBUSIM 33]a4

Tenan
NMOBEPXHOCTH
BpAalleHUus

O3HakOMJIEHHE C BHUJAMHU Tell BpalleHus, GOopMyJIHpOBaHHE HUX OINpeAeNeHUN U
cBoiicTB. DOPMYIMpPOBAaHUE TEOPEM O CEYEHHMM IIapa IJIOCKOCTBIO M IUIOCKOCTH,
KacaTelbHOW K cdepe. XapakTepUCTHKa M HW300paKeHHE Tl BpalleHUs, HX
pa3BepTKH, ceueHUs. Pemenue 3ama4 Ha IOCTPOEHUE CEYEHHMH, BBIYMCIEHUE JJINH,
paccTostHuM, yrioB, miomaned. [IpoBeneHne M0Ka3aTeNbHBIX PACCyKIACHUN IpU
pemeHnn 3anad. [IpumeHeHHe CBOWMCTB CMMMETPHUHM IIPH PELICHMM 3a/ad Ha Tela
BpallleHus, KoMOMHanuo Tei. M300paskeHne OCHOBHBIX KPYIJIBIX TN U BHIIIOJHEHHUE
PUCYHKA 10 YCJIOBHIO 3a1a4U

HN3mepenus B
reoMeTrpuu

O3HakOMJIEHHE C MNOHSTHUAMU IUIOUIaJM U O0bEeMa, aKCMOMaMHM U CBOMCTBaMH.
Pemenne 3amau Ha BBIYHMCICHME IUIOMIa/ed IUIOCKUX (GUIYp C NpPUMEHEHHEM
COOTBETCTBYyIOIUX (opMyn U (akToB M3 IIaHUMETpuu. M3ydyeHue Tteopem o
BBIUUCIIEHUM OOBEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHHE 33/7a4 Ha NpPUMEHEHUE
¢dbopMyn BbrunciaeHus: o0bemoB. M3ydyenue (opmyn [Uisi BBIYUCIECHHUS IJIOLIAAEH
MIOBEPXHOCTE MHOTOIPAaHHUKOB M Tell BpauieHus. O3HaKOMJIEHME C METOJOM
BBIUMCJICHUS IUJIOLIAAM TOBEpXHOCTH cdeprl. PemieHue 3agauy Ha BBIYHCICHHE
IJI0UIAa/Ie MOBEPXHOCTU POCTPAHCTBEHHBIX TEJl

Koopaunars! n
BEKTOPBI

O3HakoOMJIEHHE C MOHATHEM BeKTopa. M3yueHune gexkapToBOil CUCTEMBbI KOOPIUHAT B
IIPOCTPAHCTBE, IOCTPOEHHE IO 33JaHHBIM KOOpAMHATaM TOYEK U IJIOCKOCTEH,
HaxXOXJEHHE KOoOpJAuHAT ToueK. HaxokieHue ypaBHEHMH OKPYXHOCTH, cdepbl,
IUIOCKOCTH. Bpluncienne paccrossHUil MexIy Toukamu. I3ydeHune cBOMCTB
BEKTOPHBIX BEJIMYMH, MMPaBUJI Pa3I0KEHUSI BEKTOPOB B TPEXMEPHOM IPOCTPAHCTRBE,
IIpaBWJI HAXOXKJEHHUS KOOPAMHAT BEKTOpAa B INPOCTPAHCTBE, NMPABUI ACUCTBUH C
BEKTOPAMH, 3aJlaHHBIMH KoopauHaTamu. [IpumeHeHne Teopun Ipu pelleHnn 3a1a4
Ha JIeHCTBUS C BeKTOpaMH. l3yueHue cKalsgpHOro IpPOU3BEAEHUS BEKTOPOB,
BEKTOPHOI'O YPAaBHEHH NPSAMOM U IUIOCKOCTH. [IpuMEHEHME Teopun NpH pEeUICHUH
3a/1a4 Ha JIEHCTBUS C BEKTOPAMH, KOOPIAMHATHBIN METOJl, IPUMEHEHUE BEKTOPOB IS
BBIUHCJICHUS BEIWYUH YIJIOB M paccTossHUM. O3HAaKOMIIGHHE C J10Ka3aTelbCTBAMU
TEOPEM CTEPEOMETPUHM O B3aUMHOM pAaCIOJIOKEHUU MPSAMBIX M IUIOCKOCTEH C
VICIIOJIb30BAHUEM BEKTOPOB
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IosicHuTeIbHAA 3aMIMCKA
Jlis mpoBeneHUs MUCHMEHHOTO 5JK3aMeHa MO MpeaMeTy MaremaTHKa HCIOIb3YeTCs
OTKPBITHIN NIEPEUEHb SK3aMEHAIIMOHHBIX padoT. [lepeuenp BKkimrodaeT 96 paboT, COCTABIEHHBIX U3
uznanuit «COopHMKa 3aaHUi U1 IPOBEACHMS MMCbMEHHOI'0 SK3aMeHa [0 MaTeMaTHke (Kypc A)
u anrebpe u Havanam aHanu3a (kypc B) 3a kypc cpennei mkoinbl. 11 xmace» (aBtopsrl: I'.B.

Hopodees, I'.K. Mypasun, E.A. Cenosa, uznarenscto «JIpoday).
O6pazen oopMIIEHUS TUTYJIBHOTO JIUCTA MUCHbMEHHOMN YK3aMEHAIIMOHHON PaboThI
[TuceMeHHas FK3aMeHaIMOHHas paboTa
1o peaMeTy MareMaTuka
00y4aromierocst TPyIIbI
@.1. O.

Bapuant Ne
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Kpurepnu oneHok K nMCbMEHHOM IK3aMeHALMOHHOM padoTe mo npeamMery MaremaTuka

[TuceMeHHas 3K3aMeHalMOHHAs padoTa Mo mpeAaMeTy MaTemaThka COCTOMT W3 JBYX
JacTeu:

Ilepsas uacms (3amanus 1-7) BKIIOYAET MATH 3aJaHUM MO anreOpe ¥ HavajlaM aHaiu3a U
IIBAa TEOMETPUYECKUX 3aJaHUs. YPOBEHb CIOXHOCTH OTUX 3aJaHUM  ONpelensieTcs
«TpeboBaHUAMH K YPOBHIO OJATOTOBKH 00YYAIOLIUXCS», TPETYCMOTPEHHBIMH MPOTPAMMOIA.

3ananus nepBoil 4actu He TPeOYIOT IPOMO3AKUX BBIUMCICHUH, CIIOXKHBIX MPeoOpa3oBaHu
W HECTAaHJApTHBIX YMO3AKIIOYEHHH. [l MX pemeHus A0CTaTOYHO YMETh HCIOJIb30BaTh
OCHOBHBIE OIpe/IeNICHUs], BIa/IeTh MUHUMAIbHBIM Ha0OpoM (GOpMYIT U alrOpUTMOB. 3aJaHus O
TreOMETpPUH TPeOYIOT, MOMUMO 3HaHUS (GOPMYJIT U YMEHHUS UMHU IOJIb30BATHCS, ONPEAEIEHHOTO
YPOBHSI  CTEPEOMETPUYECKHX TMPEACTABICHUM, YyMEeHHS padoTath ¢  HM300paKeHHUSIMHU
MIPOCTPAHCTBEHHBIX KOHUTYypannii. B To ke BpeMsi ypOBEHb JOKA3aTEIHbHOCTH MPU BBHIMOJIHEHUN
3aJlaHui TIPEJIIOJIaraeTCs MUHUMAJIbHBIM.

Bmopas uwacmv >SK3aMeHAIMOHHOW pPa0OTHI MO NpeaMeTy MaremaTthka COCTOWT U3
TEOMETPUUECKOTO 3aJlaHusl (3a7anue 8), 3aJaHus Mo ajredpe W HavajlaM aHainu3a (3agaHue 9) u
3aJlaHus M0 TeMe «DJIEeMEHTBI CTATUCTHKHU U TEOPHH BeposiTHOCTE» (3amanue 10).

Bropast yacTe cocraBieHa W3 CTaHJAPTHBIX 3aJaHUM, YPOBEHb CII0KHOCTH KOTOPBIX
HECKOJIBKO BBIIIIE, YeM B TIEPBOM YaCTH.

Jlnst momyuyeHus: oTMeTKH «3» (YAOBJIETBOPUTENBHO) O0YUYaIOLIUICS, TOJIKEH MPaBUIbHO
BBITIOJTHUTH JIIOObIE TATH 3amaHuil. OTMmeTka «4» (XOpOIIO) BBICTABISETCS IMPHU BBIMOTHECHUH
moObIX cemMH 3amaHui. OTMeTka «5» (OTIMYHO) CTAaBUTCA 3a JIEBSITh BEPHO BBIMOJIHEHHBIX

3aIaHUI.

46



IMucbMeHHasi IK3aMeHAIMOHHAs padoTa o MaTtemaTuke
BapuanTt 1

1. PemuTe HEpaBeHCTBO

X? —3x+2

0
6 + 3X )

2. Pemiute HepaBeHCTBO
log, (1—-3x) < 2.
3. JIoKa’KHTe TOXKIECTBO

1-2c0s’ a
T T —tga-clga
SINa COS
4. ®ynxnus y=f(X) 3agana ceoum rpagukom. YKakure:
a) o0acTh onpeeacHus PyHKIUH;

0) mpu kakux 3HadeHusaX x f(x)>0;

B) MPOMEXYTKH, Ha KOTOPBIX MPOM3BOJHAS MPUHUMAET TMOJOXKHUTEIbHBIC, OTPUIIATEIHHBIC
3HAYCHHUS,

') KOOpJIMHATHI TOUEK rpaduka, B KOTOPHIX KacaTelbHble K HEMY MapaljielbHbl OCH a0CIUCC;

1) HanOoJbIIIee U HAUMEHbIIIEE 3HAUCHUS (PYHKITUU.

5. HaiiTn TOYKH 3KcTpeMyMa QyHKIUH
f(x)=3x"-4x>+2
6. B npaBuiabHON 4YETBIPEXYToOJILHOM NMUpaMuIe MPOBEIEHO CEUYEHUE Yepe3 CEepeluHBbl IABYX
CMEXHBIX CTOPOH OCHOBaHHSI U CEpeAMHY HECMEXHOIro ¢ HuM OokoBoro pedpa. Kakum

MHOT'OYT'OJIbHUKOM ABJEICTCA 3TO ceueHue? Cz[enaﬁTe PUCYHOK MW OTMCTLTC PAaBHBIC
CTOPOHBI MHOTOYT'OJIbHUKA.
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7. Pamuyc ocHOBaHMs KOHyca paBeH 5 cM, a oOpasyomas KoHyca paBHa 13 cm. Haiinmute
o0BeEM KOHYcA.

2
8. Ilmomans ocHoBaHus mupamuabl paBHa | M. IDmockocTh, mapamienbHass OCHOBAHUIO
nUpaMUbl, 1E€IUT €€ Ha ABE paBHOBeIUKHUE yacTh. Haiinure mionmans ceueHuss nupaMubl.

9. Pemurte ypaBHeHUe
3 -3"=2

10. B ¢upme Takcu B gaHHBIA MOMEHT cBoOomHo 10 mammwmH: 5 depHbIX, | xentas u 4
3eneHbIX. [lo BbI30BY Bblexasla OJlHAa M3 MAlllMH, CIy4ailHO OKa3aBIIasics OJIMKE BCEro K
3aka3uuky. Haiiinre BeposITHOCTh TOTO, YTO K HEMY MPUETIET JKEITOE TAKCH.

Kpurepumn ouenku:
OtMmeTKka «3» - MITh JIFOOBIX BEPHO BHITIOJHCHHBIX 33/IaHUH;
OtMeTKa «4» - ceMb JIFOOBIX BEpHO BBITIOJIHCHHBIX 3aJIaHUI;

OtMmeTKka «5» - IeBSITh JIFOOBIX BEPHO BBHITIOJHEHHBIX 3aJIaHUM.
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IIncbMeHHast 3k3aMeHalMOHHAs padoTa no MaremaTruke
Bapuanrt 2

1. Pemute HepaBeHCTBO

(X—6)(4x+7) <0
9-x

2. Pemute ypaBHeHHE

—5x 1 X+
275 _(5)2 1:0.

3. Haiigute KOpHU ypaBHEeHHS

3tgx = —\/g , IpUHAUIeKarue otpe3ky [0;27].
4. ®ynxuus y=f(X) 3a1aHa cBouM rpagukoM. YKaKuTe:
a) o0acTh onpeenacHus PyHKIUH;
0) npu kKakux 3HaueHusnx x f(x)>2;
B) IPOMEXYTKH, BO3PACTaHUS U POMEXKYTKH YOBIBAHUS (PYHKIINH;

T') KOOPJIMHATHI TOYEK rpaduka, B KOTOPHIX KacaTelbHbIe K HEMY MapaliebHbl OCH a0CITUCC;

1) HanOOoJbIIIee U HAUMEHbIIIEE 3HAUCHUS (DYHKITUU.

2 y .
5. JMana ¢pynxuua f(X)=3+5X+3x". Haiinure xoopauHatel Touku eé Tpaduka, B
KOTOPOH yTrII0OBOM KO3 (UIIMEHT KacaTeIbHOM K HEMYy paBeH -7.

6. Touku K, L, M u N mpunamiexar pedbpam, n300paKeHHOW Ha PUCYHKE MHUPAMUJIBI.
Omnpenenure, nepecekatorcs i npsimbie KL u MN, otpesku KN u L M.

49



/. Haiimute muomanp cedyeHus Imapa paauyca 41 CM IJIOCKOCTBIO, IPOBEIEHHON Ha
paccTtostHur 29 ¢M OT LEHTpa MIapa.

8. B mpsMoyronpHHK cO cTopoHamu 12 cM u 8 ¢cM B MEPBBIA pa3 CBEpHYT B BUAE OOKOBOM
MIOBEPXHOCTH INPABUIBHON YETHIPEXYTOJIBHOM IMPU3MbI BBICOTOM 8 €M, a BO BTOpPOH —
MPaBUJIBHON IPU3MBI C TaKOH ke BbICOTOW. CpaBHUTE 00BEMBI 3TUX MPU3M.

9. PemuTe ypaBHeHHE

log,(x+1)+log, x=1

10. B ¢upme takcu B gaHHBIA MOMEHT cBoOoaHO 10 MammH: 5 uepHbIx, | xenras u 4
3eneHbIX. 110 BBI30BY BhIEXaia OJHA U3 MAIIMH, CIYYaifHO OKa3aBIIasicsi OJMXe BCEro K
3aKa3uuKy. Haiiiure BepOsITHOCTh TOTO, YTO K HEMY TPUE/IET 3€JICHOS TaKCH.

Kpurtepuu onenku:
OtmeTKa «3» - MATh JH0O0BIX BEPHO BHINOJHEHHBIX 33/JaHUM;
OtmeTKa «4» - ceMb JTH00BIX BEPHO BHITOJHEHHBIX 3aJJaHUM;

OtmeTKa «5» - IeBATh JTIFOOBIX BEPHO BBITIOJTHEHHBIX 3aJJaHUM.
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Hpuaoxenue Ne 3

I[IpumepHble TeMbl HHAUBHAYAJIbHBIX O00pa30BaTebHBIX TMPOEKTOB MO IpeaMeTy
«MareMaTHKa»

e HenpepsiBHBIE ApOOU.

e [IpumeHeHHE CIOKHBIX MPOLIEHTOB B 3KOHOMUYECKUX pacyeTax.
e [lapannenbHoe NPOEKTHUPOBAHUE.

e (CpenHue 3HaYEHMS U UX IPUMEHEHHUE B CTaTUCTHUKE.

e BekTopHoe 3a/1laHi€e NMPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
e (CrnoxeHHue rapMOHUYECKUX KOJIEOaHHH.

e ['paduueckoe perieHue ypaBHEHUI U HEPaBEHCTB.

e [IpaBuibHBIEC U TONYNPABUIbHBIE MHOTOTPAHHUKH.

e KoHHMueckue ceueHus U X MPUMEHEHUE B TEXHUKE.

e [lonstue nuddepenunana u ero NPUIOKEHU.

e (CxeMbl IOBTOPHBIX UCIIBITAaHUN bepHymun.

e lccrnenoBanue ypaBHEHUN U HEPABEHCTB C apaMETPOM.
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