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1.IMMACIIOPT PABOYEN ITIPOIr'PAMMBI YUEBHOM JJUCIUILIUHBI
1.1. Ob6sacTh NPpUMEHEHHUs TPOrPAMMBI
[Iporpamma 00111e00pa3oBaTEIbHOM yueOHOU JUCLHUILIINHA «Marematuka»
npeaHa3zHauyeHa il u3ydeHus matematuku B CI16 ['BIIOY «Akanemus yrpaBiaeHUs TOPOJICKON
Cpeloif, TpaJOCTPOUTENBCTBA W IE€YaTH», pPEaTU3yIoUIero o0pa3oBaTelbHYI0 IPOrpaMMy
cpeaHero oduiero oOpa3oBaHMs B Mpe/eiIax OCBOSHHS MPOTPaMMBbl MOJITOTOBKH CIIEIUAINCTOB
CpPEIHEro 3BEHAa COIHUAIbHO-?KOHOMHUYECKOro mpoduiast Ha ©6a3e OCHOBHOrO 00IIero

oOpazoBaHwUs.

1.2.Pabouasi nporpamMmma pa3padoTaHa Ha OCHOBe
PaGouas nmporpamma paspaboraHa Ha OCHOBE CJIEAYIOIINX HOPMAaTUBHBIX TOKYMEHTOB:

e ®deaepanbHOro TOCYIAPCTBEHHOIO 00pa30BaTENBLHOTO CTaHAApTa CPeAHEro (MOJHOTO)
obmiero oOpas3oBaHMs, OOpa3OBaHHUA, YTBEPKACHHOIO MpHKa3oM MUHHCTEPCTBA
obOpasoBanuss u Hayku Poccum 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.),
3apeructpupoBano B Muntocte Poccun 7 umions 2012 1. Ne 24480, peanuzyemoro B
npegenax [IIICC3 ¢ yuetom mnpodmwis MoIydyaeMoro mpoQeccuoHaIbHOIo
o0pa3zoBaHUs;

e [lpukaza MunucrepcrBa npocseuienus Poccuiickoit @enepanuu ot 12.08.2022 1. No
732, 3apeructp. MunuctepctBoMm toctunmu (per. Ne 70034 ot 12.09.2022 r.) «O
BHECCHWU W3MEHEHHWH B (eiepajbHBII TOCYAapCTBEHHBIH CTaHAAPT CPEIHETO OOIIEro
oOpa3oBaHMsl, YTBEP)KIEHHOTO TMpuKa3oM MuHUCTEpCTBa 00pa30BaHUS U HAyKH
Poccuiickoit @enepanuu ot 17 mast 2012 r Ne 413;

e [lpukaza MunucrepcrBa mnpocBemenuss P® ot 24 asrycra 2022 Ne 762,
3aperucTpupoBaHHoro MunucrepctBoMm toctuin PO (21.09.2022 N 70167) «O6
yrBepxkaeHun  [lopsinka  opraHM3anMd M OCYIIECTBIEHUS  00pa3oBaTeIbHOU
JEeSTeIbHOCTH 10 00pa30BaTeIbHBIM MpOrpaMMaM CpPEIHEro MpoQecCHOHAIbHOIO
oOpazoBanus";

e [lpukaza MunucrepctBa mnpocsemieHuss P® ot 05 asrycra 2020 Ne885/390,
3apeructTpupoBaHHoro MunucrepctBoM rocTurmu PO (per.Ne59778 ot 11.09.2020) «O
MIPAKTUYECKOH MOATOTOBKE 00YYAIOLIIXCS.

e [Ipuka3a Munucrepcrsa npocsenienus Poccuiickoit @enepanuu ot 27.12.2023 Ne 1028
"O BHECEHMM M3MEHEHHUIl B HEKOTOpbIe prKa3sl MUHHCTEpCTBA 00pa30BaHUs U HAYKH
Poccuiickoit @enepannn m MunncTtepeTBa npocsemmeHus Poccuiickoit @enepanny,
Kacaromuecss  (enepalbHbIX TOCYAApCTBEHHBIX  00pa3oBaTENbHBIX  CTAHJAPTOB
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OCHOBHOTO 00IIIero 00pa3oBaHus U CpeaHero odmiero oopazoBanus’ (3aperucTpupoBaH
02.02.2024 Ne 77121);
OI'OCos:

v’ 38.02.01 «DxoHoMHMKAa W OyXraiarepckuii yder (IO OTPacisaM)», YTBEPXKIEHHOIO
npukazoM MuHucTepcTBa oOpa3zoBaHusi U Hayku Poccuiickoit ®@enepammu Ne 69 ot
05.02.2018 r., 3apeructpupoBanHoro MunucrtepctBoMm roctuiuu (per. Ne 50137 or
26.02.2018r.)

v’ 43.02.16 Typu3sM U TOCTENPUMMCTBO, YTBEPKIECHHOTO NPHKAa30M MMHHCTEPCTBA
obOpasoBanus U Hayku Poccuiickoit @enepamuu Ne 1100 ot 12.12.2022 r., 3aperucrtp.
MunucrepctBoMm toctunuu (per. Ne 72111 ot 24.01.2023r.)

V' 40.02.04 YOpucnpyaeHIys, YITBEPKISHHOI0 NpuKa3oM MHUHUCTEPCTBA 00pa30BaHMs
Hayku Poccuiickoit  ®@eneparuun Ne798 ot 27.09.2023r., 3apeructpupoBaH.
MunuctepctBom octunmu (per.Ne76207 ot 01.12.2023 r.).

[TpuopurerHbiMu TensiMu 0OydeHust Matematuke B 10—11 kmaccax Ha 0a30BOM YpOBHE

SIBJISIFOTCSL:

e (opmupoBaHUE IEHTPATBHBIX MAaTEMATHYCCKUX IOHATHH (YMCIO, BEJIMYWHA,
reoMeTpuueckas (urypa, nepeMeHHas, BEpOSTHOCTh, (PYHKIHS), 00ECIICUNBAIOIIIX
MPEEeMCTBEHHOCTh W TEPCHEKTUBHOCTh  MaTeMaTU4YecKOoro  oOpa3zoBaHUs
oOyuaromuxcs;

e [o/ABelCHHE OOYYaloIIMXCAi Ha JOCTYIHOM JJisi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MAaTUKH U OKPYKAIOIIEr0 MHUpa, MOHMMaHUE MAaTEMaTUKU Kak
yacTy 0o01Iel KyJIbTyphl YEJIOBEYECTBA,

® pa3BUTHE MHTEJUIEKTYaJbHBIX UM TBOPYECKHX CIIOCOOHOCTEH OOy4aroumxcs,
MO3HABATEJILHOW  aKTUBHOCTH,  HMCCIIEOBATEIbCKUX  YMEHUW, KPUTHYHOCTHU
MBIIUICHHUS], UHTEpeca K U3yYEHUIO MaTeMaTHKY;

e ¢opmupoBaHue (QYHKIHUOHATBHOM  MaTEMaTHYECKOW TPaMOTHOCTH:  YMEHHS
pacrno3HaBaTh MaTEMAaTUYECKHE aCIEKThl B PEATbHBIX JKU3HEHHBIX CHUTYalHsIX
U TpU HU3YyYEHUU JPYTrUX Y4eOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyIUpOBaTh HX Ha S3bIKE MaTEeMaTHMKd U CO37aBaTh
MaTeMaTUYeCKUEe MOJENIH, TMPUMEHSATh OCBOCHHBIM MaTeMaTHYECKHUW ammapar
JUISL pelIeHusl TPaKTUKO-OPUEHTUPOBAHHBIX 33/]a4, MHTEPIPETUPOBATh U OLICHUBATH

TMOJIYUYCHHBIC PC3YJIbTATHI.



2. OOmasi XxapakTepuCcTHKA y4eOHO# TUCIUTNIHMHBI

Hucuumimbaa «MaTeMaTuka» OTHOCHUTCS K IPEeIMETHOH o0JiacTH MareMaTuka H
nH(pOpMAaTHKA.

[IporpamMoii 1O MaTeMmaTuke IpeaycCMaTpUBacTCd M3y4eHHE y4eOHOro mpeamera
«MaremaTuka» B paMKax TpEX y4dyeOHBIX KypcoB: «AureOpa M Hayala MaTeMaTH4ecKOro
aHanuzay, «['eomeTpus», «BeposITHOCTb U CTATUCTHKA.

3. COAEP) KAHUME OBYYEHUA

10 KJIACC

Yucna v BBIYMCICHUS

Panmonanbupie yncna. OOBIKHOBEHHBIE W JIECATHYHBIE APOOH, IMPOLEHTHI, OECKOHEUHBIC
nepuonuveckue  Apobu. ApupMeTHUeCKHe ~Omepalud C  PalUOHAIBHBIMH  YHCIAMH,
peoOpa3oBaHusl YUCIOBBIX BbIpakeHHH. [IpumeHnenue apoOGell W MPOLEHTOB Ui PELICHUS
IIPUKJIAJHBIX 3aJa4 U3 Pa3IMYHbIX OTpaciiell 3HAHUM U pealbHOM KU3HMU.

JeiictBuTenpHble 4YHcia. PalnuoHanbHbIE M HMppAlOHAIBHBIC 4YHCTa. ApUPMETHYECKHe
orepanuu ¢ JeHCTBUTENbHBIMU unuciaamMu. [IpuOnmxEéHHble BBIYMCIEHUS, NIpaBUiIa OKPYIJIEHUS,
IIPUKUIKA U OLEHKA PE3yJIbTaTa BHIYMCICHUH.

Crenenp ¢ wnenbiM mnokazateneMm. CranpapTHas ¢opma 3alucH JEHCTBUTENBHOIO YHCIHA.
Hcnonp3oBanne moxaxomsmedl  (GopMbl  3amucH  JEMCTBUTENBHBIX — YHCEN Ul PEHICHUS
MIPaKTUYECKUX 3aJ1a4 U IPECTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalibHOU creneHu. JleificTBusa ¢ apupMeTHYECKUMU KOPHIMU
HaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHMHYC, ApKTAHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHEHMS U HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OPa30BaHUS.

[IpeobOpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKEHHIA. OcHOBHBIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeToy MHTEpBaIOB.

Pemenne 1enbix W ApOOHO-pallMOHANBHBIX ypaBHEHMH W HEpaBeHCTB. PemeHue
MppalMOHATILHBIX YpaBHEHUI U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPAaBHEHHM.

[IpuMeHeHnEe ypaBHEHHH M HEPAaBEHCTB K PEIICHUI0O MATEMaTHYECKMX 3aJad U 3aJad U3
pa3nuYHbIX 001acTe HAYKU U peaIbHOM KHU3HH.

OyHKIMH U TpaduKu



dyHKU, crocoosl 3ananus Gynakiuu. ['paduk ¢pyHkiuu. Bzaumuo oOpaTHbie GyHKITHN.

Obnactb OIIpeEICHUS u MHO’KECTBO 3HAUE€HUI byHKINH. Hymn

byHKInn.

[TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CreneHHas (QyHKUMSA C HaTypaJlbHbIM M LeJbIM IOKa3areneM. EE cBoiicTBa M rpaduk.
CBoiicTBa 1 rpa)uK KOpHS N-Oi CTETICHHU.

Tpuronomerpudeckas OKpy>KHOCTb, OTIPEICIIEHUE TPUTOHOMETPUIECKUX (PYHKIUI YHUCIOBOTO
apryMeHTa.

Hauana maremMaTHueckoro aHaimsa

[TocnenoBarenbHOCTH, ~ CHOCOOBI  3aJaHMs  MOCJIEAOBATENBLHOCTEH. MoOHOTOHHBIE
MOCJIeIOBATEIbHOCTH.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. beckoneuHo yOpIBaro1iasi reoMeTpuyecKas
nporpeccus. Cymma OeckOHEYHO YOBbIBalOIIEeH TreoMeTpuueckoil mnporpeccun. @Popmyna
CIIO’KHBIX MIPOIICHTOB. Vcronp30BaHUEe MPOTPECCHHU IS PEIICHUS PEaTbHbIX 3a/1a4 MPUKIATHOTO
Xapaxrepa.

MHoxecTBa U JOruKa

MHoxecTBO, onepanuu HaJ MHo)kecTBaMu. Jluarpammbsl Oiinepa—Benna. Ilpumenenue
TEOPETHKO-MHOKECTBEHHOTO alllaparta il ONHCAHUS pPeabHBIX IPOIECCOB U SBICHHMA, MPH
peleHnH 3324 U3 IPYTUX YIeOHBIX MTPEIMETOB.

OHpe,I[eJ'ICHI/IC, TCOpPEMaA, CIICACTBUC, 10KA3aTCIbCTBO.

11 KJIACC

Yucna v BBIYUCIEHUS

Hatypanbuble wn nensle uyucna. [lpusHaku genmumoctn nenbix  uyucen. CTenmeHb ¢
palnoHaIbHBIM NOoKa3aTesneM. CBONCTBA CTENIEHHU.

Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JIOrapU(MBI.

YpaBHEHHS 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTApU(PMBI.

[TpeoGpa3oBanue BBIPAKEHUM, coJIeprKalInX CTENEHU C palnoHaIbHBIM
MIOKa3aTeJeM.

[Tpumeps! TpUrOHOMETPHUYECKUX HepaBeHCTB. [loka3aTenbHble ypaBHEHHSI U HEPABEHCTRA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl IMHEHHBIX YypaBHEHMH. PellleHHe NpUKIAAHBIX 3aJad C IOMOIIBIO CHCTEMBI

JIMHEWHBIX YPABHEHUM.



CucreMbl B COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUH U HEPABEHCTB.

IIpuMeHeHrEe ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUIO MaTeMaTHYECKHX 3a7ad U 3a]ad
U3 PA3IMYHBIX 00JIACTeN HAYKU U peabHON KU3HH.

OyHKIUYU U TpadUKU

Oynkuus. [lepuoguueckue GyHkuuu. [IpoMexxyTku MOHOTOHHOCTH (DyHKIIMHU. MakCUMyMBbl U
MUHUMYMBI GyHKIMK. Hanbonbiiee 1 HanMeHbIIee 3HaueHNe (PYHKIINH HA TIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

[Toka3zarenbHas u jorapupmuueckas (QpyHKIUM, MX CBOMCTBa M rpaduku. McnoaszoBaHue
rpaduKoB (PYHKIUH U1 pelIeHNs ypaBHEHUH U IMHEHHBIX CUCTEM.

Hcnons3oBanue rpadukoB GYHKIUH [UIsI HMCCICIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPU PELUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATIbHON KU3HU.

Hauvana maremMaTnyeckoro aHaamsa

HenpepbiBable ¢yHKuuu. MeTo[ HUHTEpBaJOB A pelleHus HepaBeHCTB. [IpomsBoaHas
¢bynkuuu. ['eomerpudecknii M GU3MUECKUI CMBICIT TPOU3BOIHOM.

[Ipon3BonHbIe 37€MEHTApHBIX (QYHKUMNA. DOpMysbl HAXO0XKAECHUS NPOU3BOJAHON CYyMMBI,
IIPOU3BEACHUS U YACTHOTO (DYHKIIMH.

[TpumeHeHne TPOU3BOIHOU K UCCIICIOBAaHUIO  (DYHKIMII HA MOHOTOHHOCTb

U 3KcTpeMyMbl. HaxoxieHrne Hanbobiero 1 HauMEeHbIIero 3HaueHus (pyHKIIMH Ha OTPEe3Ke.

IIpuMeHeHne TPOU3BOAHON /I HAXOKACHUS HAWIYYIIEero peuieHus B PUKIIAIHBIX 3a/1a4ax,
JUIs OTIpeJIeJIEHUs] CKOPOCTH Ipoliecca, 3alaHHOr0 (OpMYII0i Ui rpauKoM.

ITepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wuterpan, ero reomerpuueckuii U ¢pu3ndeckuii cMpIci. Beraucinenne narerpaia mo ¢popmyse

Hrerorona—JleiitOuuma.

NPEAMETHBIE PE3YJIbTATbBI

K konny oOyuenus B 10 kjacce oOydaromuiics NOJYyYUT CIEAYIOLIUE TPEAMETHbBIE
pe3yJbTaThI:

Yucna u BBIYMCICHUS:

ONEprUpOBaATh IOHATHAMHU: PALNUOHAIBHOC U }IeﬁCTBHTeHBHOG YHUCJIO, OOBIKHOBEHHAS H
JeCTUYHAs APOOk, POIEHTHI;

BBITOJIHATH apU(PMETHUECKHUE ONEPALUMHU C PALIMOHATBHBIMU U IEHCTBUTEIbHBIMU YHCIAMU;

BBITOJIHATH MPUOIKEHHBIE BBIYMCIICHUS, UCTIONbB3YS NIPAaBUIa OKPYTJICHUS, AeTaTh MPUKUIKY

1 OIIEHKY pe3yJIbTaTa BEIYMCIICHHI;



ONEpUPOBATh TMOHATHSMU: CTENEHb C LEJNbIM IOKa3aTeleM, CTaHJapTHas (opMma 3amnucu
JeMCTBUTENIFHOTO YHUCIIAa, KOPEHb HATYPaJbHOM CTENEHHU, MCIOJIb30BaTh MOIXOIANIYI0 (OpMYy
3aIMCH AEUCTBUTENBHBIX YUCEII Ul PELICHUS TPAKTUYECKUX 3a/1a4 U IIPEJICTABIICHUS JaHHBIX;

OIIEpUPOBATH MOHATHAMM: CHHYC, KOCUHYC M TAHIE€HC IIPOM3BOJBHOIO YIJIA, MUCIIOJIb30BaTh
3aIUCh POU3BOJIBHOTO yIJjla Yyepe3 oOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHEHMs U HEPABEHCTBA!

OIIEPUPOBATh IIOHATUSMHU: TOXKIECTBO, YPAaBHEHHME, HEPABEHCTBO, LEJI0E€, PALMOHAIBHOE,
UPPaLMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHUE;

BBITOJIHATh npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKCHUN u pemars
TPUTOHOMETPUYECKUE YPABHECHUS;

BBIMOJIHATh TPE0OPa30BaHUs IIETbIX, PAlMOHAIBHBIX M HPPALHOHAIBHBIX BBIPAKCHUA W
pelaTb OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUs W HEPAaBEHCTBA JJI PELUICHUS MAaTeMaTUYeCKUX 3aJad MU 3a1ad U3
pa3nUYHBIX 001aCTe HAYKH U peallbHOW KHU3HH;

MOJIEJIMPOBATh pEalIbHbIE CUTyallUM Ha SI3bIKE aJireOphl, COCTABIATh BhIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA II0 YCJIOBMIO 3aJadd, HCCIENOBAaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAHUEM

arnmapara anreOpsl.

@YHKIMU U TpadUKH:

ONEpUPOBATh MOHATUAMM: (DYHKIMS, COCOOBbI 3a7aHus (YHKLUUHU, 00JacTh ONpEeAETeHUs U
MHOYKECTBO 3HauUeHUH QyHKIMH, TpapuK (YHKIUH, B3aUMHO 00paTHbIE (GYHKIINY;

OTIEPHPOBATH TOHATHAMHU: YETHOCTh W HEYETHOCTh (DYHKIWHU, HYIH (DYHKIHH, TIPOMEKYTKH
3HAKOTIOCTOSTHCTBA,

UCIMOJIb30BaTh rpaduku GyHKIMN AJIS pelIeHus] ypaBHEHUI;

CTPOUTHh W YHUTaTh IpadUKu JIMHEHHONW (YHKIMM, KBaJIpaTUYHOM (QYHKLIMHU, CTEIEHHON
(YHKIMH C LIETBIM IOKa3aTeseM;

UCTIONB30BaTh Tpadukd (QYHKIUH IS KCCIEIOBaHUS MPOIECCOB W 3aBHCUMOCTEH TpU
peleHny 3a1a4 U3 JAPYruX y4eOHBIX MPEIMETOB M PealbHOM JKHU3HH, BbIpakaTh (opMyrIaMu
3aBHCUMOCTH MEX/ly BETMUNHAMH.

Havana maTreMaTn4ecKoro aHaamsa:

OTIePUPOBATH TIOHSATHIMH: MOCJIeIOBATEIBHOCTb, apupmeTHyeckass u
reoMeTpHuecKas IPOrpeccHH;

ONEepUPOBATH TMOHATUSAMHU: OECKOHEYHO YOBIBAIOIIas TeoMeTpUyecKass Hporpeccusi, cymma

0ecKOHEYHO yObIBaIOlIei reoMeTpUIeCKON IPOrpeccui;



3aJjaBaTh MOCJIE0BATEIBHOCTH PA3INYHBIMU CIIOCO0AMU;
HCIIOJIB30BaTh CBOMCTBAIIOCIIEN0BATEIIbBHOCTEH u IIporpeccuit U1t
pELICHUS PEANIbHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa.
MHoKecTBa U JIOTHKA:
OIEpUPOBATh IOHATUSAMHU: MHOXKECTBO, OIECpallMMd HAaJ MHOXXECTBAMH; HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN aIllapar JJIs ONMCAaHUs PEaIbHBIX
IIPOLIECCOB U SIBJICHUM, NPU PELIEHUH 3aJa4 U3 APYTruX y4eOHBIX MPEAMETOB; ONEPUPOBATH

IIOHATHUAMU: OIIPEACTICHUEC, TCOPEMA, CIICACTBUEC, 1OKAa3aTCIbCTBO.

K xonny oOyuyenuss B 11 kiacce oOydarommiicsi MOJYYHT cjeAylollue INpeaMeTHbIe
pe3yJbTaThl:

Yucna u BBIYMCICHUS:

ONEpPUPOBATH MOHATUAMU: HATypallbHOE, LIEJ0€ YHMCIIO0, UCIOIb30BaTh NPU3HAKU JEIMMOCTU
LEJbIX YUCEJI, PA3JIOKEHUE YHCIIa Ha IPOCThIE MHOXKUTENH JUIsl pELIeHUs 3a/1a4;

OIIEpUPOBATH MOHATUEM: CTEIEHb C PAllMOHATIbHBIM MIOKA3aTENIEM;

OINEpPUPOBATH MOHATHAMU: JIOTapU(M dKcia, AECATUUYHbIE U HATypallbHbIE JIOTapU(MBI.

VYpaBHEHUS U HEPABEHCTBA:

IPUMEHSTh CBOMCTBA CTENEHU AJIsl MpeoOpa3oBaHUs BbIPAKEHUI, ONEPUPOBATH MOHATHAMMU:
[I0Ka3aTeIbHOE YPABHEHUE U HEPABEHCTBO, PEILIaTh OCHOBHbBIE TUIIBI IIOKA3aTENIbHBIX YpaBHEHUM
U HEPaBEHCTB;

BBIMOJIHATh ~ NPeoOpa3oBaHMs  BBIPRKEHUH, coJepXalluxX Jorapu@msl, OINEpHpPOBATH

TIOHATUAMMU JIOFapI/I(l)MI/I‘-IGCKOG YpaBHCHHUEC U HEPABCHCTBO, PCIIAaTh OCHOBHBLIC THIIbI

Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB,;

HaXOJWUTh PELICHUsS IPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPHUPOBATh TOHATUSAMHU: CUCTEMA JIMHEHWHBIX YPaBHEHUN M €€ pelIeHue, HCIO0JIb30BATh
CUCTEMY JIMHEWHBIX YPaBHEHUH IJIs pEeLICHUs MPAaKTUYECKUX 3a/1a4;

HaXOJWUTh PEIICHUs MPOCTEMIINX CHUCTEM M COBOKYIHOCTEH PpalMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB;

MOJIEJIMPOBATh pealbHbIE CUTYallMH Ha SI3bIKE aJireOphl, COCTABIATh BBIPAXKEHUS, ypaBHEHUS,
HEPABCHCTBA M CHCTEMBI II0 YCIOBUIO 3aJa4M, MCCIEAOBATh IIOCTPOCHHBIE MOJEIH C
WCIOJIb30BAHUEM aIlliapaTa ajareopsl.

OyHKIUHN U TpapUKH:
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OTIEpUPOBAThH MOHATUSAMH: NepHOANYecKast QYHKIHS, TPOMEKYTKH MOHOTOHHOCTH (pyHKINH,
TOYKHU dKCTpeMyMa (pyHKIUHU, HanOoJbIllee U HaMMEHbIIee 3HaUeHUs! (PYHKIIMM Ha IPOMEKYTKE,
MCIOJIb30BATh UX JJIS HCCIIEOBaHUS (PYHKIINH, 3aJlaHHON TpaduKom;

OIIepUpPOBAThH HOHATUSMH: rpaduku MIOKa3aTeNbHO, aorapu(pMuYecKoil u
TPUTOHOMETPHYECKUX (DYHKIUH, H300pakaTh UX Ha KOOPAMHATHOW INIOCKOCTH M HMCIIOJIb30BaTh
IUISL pELICHUs] ypPaBHEHUH 1 HEPABEHCTB;

n300pakaTb Ha  KOOPIMHATHOM  IJIOCKOCTH  TpadUKd  JIMHEHHBIX  YpaBHEHHH U
UCTIOJIB30BATh UX VIS PEIICHUS CHCTEMBI JIMHEHHBIX YPaBHEHUIA,

UCTIONIB30BaTh rpadMKH QYHKIHUH I UCCIICTOBAHUS TPOIECCOB M 3aBUCUMOCTEH U3 APYTUX
y4EOHBIX JAUCIUILIIIH.

Havana maTemMaTH4ecKoro aHaausa:

OIIEpUPOBATh TOHATUSMH: HENpepbIBHAs (YHKIWS, MPOU3BOAHAS (DYHKIMH, UCIIOIH30BAThH
TeOMETPUYECKUI U PU3MIECKUI CMBICI TIPOU3BOIHOMN /ISl PELICHUS 3a/1a4;

HaXOJUTh MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIMHA, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MIPOU3BEACHNUS, YACTHOTO (DYHKITHIA;

UCIIOJIb30BATh MPOU3BOAHYIO JUISl MCCIEOBAaHUS (QYHKIIMM Ha MOHOTOHHOCTb U 9KCTPEMYMBI,
INPUMEHSTH PE3YNIbTaThl HCCIEIOBAHMS K TOCTPOCHUIO TPaHKOB;

UCTIOJIb30BaTh MIPOU3BOTHYIO ISt HaXO0XKJICHHS HAWTy4IIero peleHus B
MPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHX, 3a/1a4aX;

OllEpUpPOBATh MOHATHSAMHU: IEPBOOOpasHas M MHTErpal, IMOHUMATh TI'€OMETPUYECKUI |
¢bu3nvecKuil CMBICI UHTETpana;

HaXOJUTh TEPBOOOPA3HBIE JIIEMEHTAPHBIX (YHKIWH, BBIYMCIATH HMHTETpal 1o GopmyIe
Hrerorona—JleiiOnuma;

pewiath NpUKIaJHBIE 3aJaud, B TOM YHCJIE COLHUAIBHO-IKOHOMHYECKOrO0 MU (PU3UUECKOro

XapaKkTepa, CpEACTBAMU MAaTEMATUUCCKOT'O aHAJIHN34a.

4. Pe3yabTaThl 0CBOCHHUS Y4eOHO U CHUNIIHHBI

W3ydyeHrne MaTeMaTHKH Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHWs HAMpaBlIEHO Ha
JOCTUXCHHUC O6y'-IaI-OH_II/IMI/IC$I JIMYHOCTHBIX, MCTANPECAMETHBIX u MpEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB OCBOCHUS yU4€OHOTO MpeaMeTa.

JIMUHOCTHBIE PE3YJIbTATHI

B pesynbraTe u3yueHuss MaTeMaTHKH Ha YpPOBHE CpelHEro oomiero oOpa3zoBaHUS Y
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oOyuatoierocst 0yayT chopMHUPOBAHEI CIEAYIONTUE JIMYHOCTHBIE PE3yIbTaThI:

1) rpasaanckoro BocnuTaHus:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TIO3MIMHM OOYYAIOMErocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCHHCKOTO OOIIECTBA, MPEICTABICHHE O MATEMATHIECKUX OCHOBAX
(GYHKIMOHUPOBAHWSI PA3IHYHBIX CTPYKTYp, SIBJICHHH, MPOIEAYpP TPAXKIAHCKOrO OOIIECTBA
(BBIGOPBI, OMPOCHI M JIPYTOe), yMEHHE B3aHMOIEHCTBOBATh C COIMAIBHBIMA MHCTHTYTAMH B
COOTBETCTBHH C MX (QDYHKIHAMH M Ha3HAUCHUCM;

2) NaTpHOTHYECKOro BOCIUTAHMUSI:

c(OpPMUPOBAHHOCTh ~ POCCUMCKOW  TPaXIAaHCKOM  HMJIEHTUYHOCTH,  YBaXKEHHUS K
MPOLUUIOMY M  HACTOSILIEMY POCCUHCKOM MaTeMaTWKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCHMCKMX MAaTeMaTUKOB UM POCCHICKOM MaTeMaTH4ecKO IIKOJbI,
UCIOJIb30BAaHUE 3TUX JOCTHKEHHUH B APYTrUX HayKaX, TEXHOJIOTHIX, cepax SIKOHOMUKH;

3) IyX0BHO-HPaBCTBEHHOI'0 BOCTIHTAHMS:

OCO3HAHUE JyXOBHBIX IIEHHOCTEH pPOCCHHCKOro Hapoja, c(HOpMHPOBaHHOCTb
HPAaBCTBEHHOI'O  CO3HAHMs, OSTHUYECKOTO0 IIOBEJECHUS, CBA3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTH)KEHUN HAYKU U AESITEIbHOCTHIO YUEHOr0, OCO3HAHUE JIMYHOTOBKJIAAA B
IIOCTPOEHHUE YCTOMUUBOrO OYAYILEro;

4) rcTeTHYecKoro BOCHUTAHMUS:

JCTETHYECKOE ~OTHONIEHME K  MHUpY, BKIIOYas OCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTeH, OOBEKTOB, 3ajad, peIIeHMH, pacCykKIeHHH, BOCTIPHMMMYHBOCTH K
MAaTEMaTUYCCKHUM aCIICKTaM pa3JIMYHbIX BUJ0OB HCKYCCTBA,

5) ¢pusuueckoro BocnuTaAHUS:

c(OpPMUPOBAHHOCTh YMEHMSI NPUMEHATh MAaT€MaTUYECKHUE 3HAaHUA B HHTEpecax
3JI0pOBOrO U 0e301acHoro odpasa KM3HHM, OTBETCTBEHHOE OTHOLLEHHE K CBOEMY 3JJ0POBBIO
(3mopoBoe nmuTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHATHIA M OTABIXA, pEryisipHas Gu3ndecKas
aKTHUBHOCTB), (pr3nueckoe COBEPIICHCTBOBAHUE MIPU 3aHATUAX CHOPTUBHO-03/J0POBUTEIILHON
JEeATEIbHOCTBIO;

6) TpynoBoro BocnuTanus:

TOTOBHOCTb K TpPyAdy, OCO3HAHUC LCHHOCTHU pr,[[OJHO6I/I$[, HHTCPCC K PA3INYHBIM
chepam mpodeccCHOHANBHONW  ACSATENBHOCTH, CBA3aHHBIM C MaTeMaTHKOW U €€
NPUIOKEHUSMH, YMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
peann3oBbIBaTh  COOCTBEHHBIE JKM3HEHHBbIE IUIaHBl, TOTOBHOCTH U  CHOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHMI0O M CaMOOOpPa30BaHWIO Ha NPOTSDKEHHH BCEH IKW3HH,
TOTOBHOCTh K AaKTHBHOMY YYacTUIO B PEIICHHH MNPAaKTUYECKUX 3a/lad MaTeMaTH4eCKOn
HaIpaBJICHHOCTH;

7) IKOJOI'HMY€CKOro BOCNMUTaAaHUuMA:

Cq)OpMHpOBaHHOCTb 9KOJIOTHYECKOH KYJIbTYPbI, INOHUMAHHC BJIHWAHHUA COLUAIIBHO-
O9KOHOMHYCCKUX IIPOLCCCOB Ha COCTOSHUC HpPIpOIIHOfI U COIMAIbHOM CpCAabl, OCO3HAHUC
r100aIbHOTO XapaKTepa  IKOJOTHYCCKUX HpO6JI€M, OpuCHTausA Ha I[PUMCHCHUC
MaTeMaTUUeCKUX 3HAHUN  JJIsd peuieHud 3aJa4 B o0iactu OKPY)KaIOH_ICﬁ CpCabl,
ITAaHUPOBAHUC IMMOCTYIIKOB U OLICHKHW UX BO3MOXXHBIX HOCHG}ICTBI/Iﬁ JJIsA oxpymaromeﬁ CpCabl;

8) HEHHOCTH HAYYHOI'0 ITIO3HAHUSA:
C(I)OpMI/IpOBaHHOCTL MHPOBO33pCHUA, COOTBCTCTBYIOLICTO COBPEMCHHOMY YPOBHIO
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pa3BUTHA HAayKd M OOILECTBEHHOW MNPaKTUKU, MOHMMaHHWE MaTeMaTUYECKOM HAayKu Kak
cepbl YEeTOBEUECKOW NESTETBLHOCTH, JTAanoB €€ pa3BUTHS M 3HAYUMOCTH JUISL Pa3BUTHS
LMBUIN3ALMY, OBJIAJICHUE S3bIKOM MaTeMAaTHUKM M MaTeMaTHYeCKOHW KYJIbTYpoH Kak
CPEICTBOM MO3HAHUS Mupa, TOTOBHOCTb OCYIIECTBIISATh IIPOEKTHYIO U
HCCIIEIOBATENbCKYIO AESITENIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs mporpaMMbl 10 MAaT€MaTHKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpaszoBanus y oOydaromierocs OyayT cGOpMHpPOBaHBI METANPEIMETHBIC PE3yJbTaThI,
XapaKTEPU3YIONIUECS OBJIAJICHUEM YHHBEPCAJIbHBIMUA TI03HABATEIBHBIMU  JICHCTBHIMH,
YHUBEPCATbHBIMH KOMMYHHKATUBHBIMU JCHCTBUSAMH U YHUBEPCAIbHBIMH PETYISTUBHBIMU
NEUCTBUSIMU.

ITo3HaBaTe/IbHbIe YHHBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA

Ba3oBblie jjornueckue qelcTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYILECTBEHHbIE NPU3HAKU MAaTeMaTHYECKHUX OOBEKTOB,
MOHATUH, OTHOUIEHUH MEXIy TMOHATUAMHU, (GOPMYJIMPOBATh ONpPEACICHUS IOHATHA,
yCTaHaBJIMBaTh CYLIECTBEHHBIM NPU3HAK KiaccU(UKALUMK, OCHOBaHMs AJs 0000ILEHUS U
CPaBHEHUs, KPUTEPUU IIPOBOIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHUPOBATh U MPEOOpPa30BbIBATh CYXKJIEHUS: yTBEPAUTEIIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHbIE U 00IIIHE, YCIOBHBIE;

BBIBIIAT MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHBOPEYMS B
¢dakTax, JaHHBIX, HAONIOACHUAX W  YTBEPXKICHHAX,  Mpeararb  KPUTEPHH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U MIPOTUBOPEUHNIL;

Jlenarh BBIBOJABI C UCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JECIYKTUBHBIX U WUHAYKTHBHBIX
YMO3aKIIIOUEHHUH, YMO3aKIOUEHUN 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIEHO JOKa3aTEIbCTBA MAaTEMATHIECKAX YTBEPXKICHHUH (TIpsMBbIe
U OT IPOTUBHOTO), BBICTPAWBaTh apryMEHTAIUI0, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHUS U BHIBOJIBI;

BBIOMpATh CHOCO0 pemleHus yuyeOHOH 3anaud (CpaBHUBAaThb HECKOJIBKO BapHUaHTOB
peleHusi, BBIOMpATh HamOoJee MOAXOMANIMHA C YYETOM CaMOCTOSTENHHO BBIICICHHBIX
KpUTEPHEB).

ba3oBble uccienoBaTebCKue AeiliCTBUSA .

HCIIOJIB30BaTh BOIIPOCHI Kak  HCCIJIeJOBaTEIbCKUH WHCTPYMEHT
Mo3HaHUs,POPMYITUPOBATH BOMPOCH], (GUKCHUPYIOIIUE MPOTUBOPEUNE, MpodIemMy,
yCTaHABIMBAaTEUCKOMOE U IaHHOE, (HOPMUPOBATH TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIIHUIO,
MHGHHG;HpOBOI[I/ITB CaMOCTOSTCIIBHO CHJI&HHpOBaHHBIfI BKCHepI/IMeHT, HUCCIICOOBAHUC
M0 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO 00BEKTa, SIBJICHUS, IIpoliecca,
BBIABJIICHHUIO 3aBI/ICI/IMOCT€I\/'I MG)K]Iy 06’I)€KTaMI/I, SABJICHUSAMU, HpOHCCC&MI/I;

CaMoOCTOSTeNNbHO  (OPMYIUPOBaTh OO0OOIIEHWS U  BBIBOABI MO  pe3yibTaraM
MPOBEACHHOTO HAOJIOCHHS, WCCIIEIOBAHUSA, OIICHUBATh JIOCTOBEPHOCTh TMOTYYEHHBIX
PE3yNbTaTOB, BHIBOJOB U 0000IIEHUII;

HpOFHO?;I/IpOBaTI) BO3MOXHOEC paSBI/ITI/Ie Hpouecca, a TAaKXXC BBIABUI'aThb npe)monoxcem/m
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora c undgopmanueii:
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BBIABIISAITH JePUINTH HMHOOPMAIMH, TaHHBIX, HEOOXOAMMBIX JUIS OTBETa Ha BOIMPOC U
JUI PEICHUs 3a/1a4H;

BBIOMpaTh HMH(POPMALMIO M3 MCTOYHMKOB PpA3JIMYHBIX THUIIOB, AHAJIM3UPOBATH,
CHCTEMAaTU3UpPOBATh U HUHTEPHPETHPOBATH HHGOPMALMIO pa3IUYHBIX BHJIOB U (opMm
IIPEICTaBIICHMS;

CTPYKTYpUPOBaTh HMH(POPMALMIO, NPEACTAaBIATH €€ B pa3nuyHbiX  (opmax,
WIUTIOCTPUPOBATh rpauuecKy;

OLICHUBATh HAJAEKHOCTh HHPOPMALMU TIO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM
KpUTEPHSIM, C(HOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHnKaTUBHbIE YHUBepPCaJbHble y4eOHbIEe JeilCTBUSA:

BOCIIPUHUMATh U (OPMYIHUPOBATh CYXKACHHUS B COOTBETCTBHH C YCIOBHUSIMH U
LEISIMU OOIIEHHUS, SCHO, TOYHO, T'PAaMOTHO BBIPAXXAaTh CBOIO TOUKY 3pEHHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaxX, /1aBaTh IOSCHEHHS IO XOJAY pELICHUs 3aJaud, KOMMEHTHUPOBATH
IIOJIyYEHHBIN pe3yJIbTaT;

B X0j1€ OOCYXKICHHsI 33[]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMON TeMBbI, TPOOIIEMBI,
pelaeMoil 3a7jaun, BbICKa3bIBaTh UJIEH, HALIEJICHHbIE HA IOMCK PELIEHUS], COMOCTaBISATh CBOU
CYXKICHHSI C CYXICHUSMH JPYTHX YYaCTHUKOB Juajnora, OOHApyXHUBaTh pa3dyue U
CXOZCTBO MO3UIHI1, B KOPPEKTHOH opMe hOpMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAXKECHUS;

MPEACTABIIATh PE3YNbTAThl PEIICHUS 33a4M, SKCIIEPUMEHTA, UCCIECI0BaHUsA, POEKTA,
CaMOCTOSITENIHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4E€TOM 3a/a4 MPE3CHTAUH H
0COOCHHOCTEH ayAUTOPHH.

PeryasitTuBHble YHMBepcaJibHble y4eOHbIe AeliCTBUS
Camoopranm3zaums:

COCTaBJIAThH IUIAH, aJTOPUTM pEIIeHHs 3aJaud, BBIOMpATh CIOCOO PELICHUs C y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh
BapHUaHTHI PEIICHUH C y4€TOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIA HHTEJJIEKT:

BIIAJICTh HAaBBIKAMHU T[IO3HABATEIbHOW pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JNEHUCTBUM M  MBICIUTENBHBIX MPOILIECCOB, HMX pPE3yabTaToOB, BJIJETh CHOCOOAMH
CaMOTPOBEPKH, CAMOKOHTPOJISI TIPOIIECCa U pe3yJibTaTa pelieHUs MaTeMaTHIeCKOM 3a1a4u;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHHUKHYTH MPU PEIICHUH 3aJaud, BHOCUTh
KOPPEKTUBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JTAHHBIX, HAWJIECHHBIX
OIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yibTaTa LEId U YCIOBUSAM, OOBSCHATH MPUYHHBI
JOCTUKCHUS WM HEIOCTIKEHHS PE3yNbTaTOB AEATEIbHOCTH, HAXOJIUTh OIIMOKY, IaBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHaA JeATEIbHOCTD:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAWBUIYaTbHOU paOOTHITIPH
pelieHny y4eOHBIX 3a/ad, MPUHUMATh 1eJdb COBMECTHOW MIesITeNbHOCTH, IUITAHUPOBAThH
OpraHHU3aII0 COBMECTHON paboThI, paclpefensiTh BUIbI padoT, JOTOBApUBATHCS, 00CYKIATh
MPOLIECC U pe3yNbTaT paboThl, 0000IaTh MHEHUSHECKOIBKUX JFOCH;

y4acTBOBaTh B TPYyNINOBbIX (opmax paboTel (00CykIeHus, oOMeH MHEHH,
«MO3TOBBIE IITYPMBI» W HHBIE), BBITIOJHATH CBOI YacTh pabOTHI M KOOPAWHUPOBATH CBOU
NEUCTBUSL ¢ JPYTMMH 4Yi€HaMHU KOMAaHJbI, OIIEHUBATh KAa4ECTBO CBOETO BKJIAJa B OOIIHI
MPOAYKT O KPUTEPUSIM, CPOPMYITMPOBAHHBIM YIYaCTHUKAMH B3aUMOJICHCTBUSA.
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1.4. Kosim4yecTBO 4aCOB HA OCBOEHME MPOrpaMMbl TUCHMILIUHBI:
MaKCHUMaJIbHON yueOHOM Harpy3ku oOyuyaromerocs — "Typusm u rocrenpunMcto” — 208 vacos,
"JxoHomUKa U OyX.y4der (1o orpacisim) -230 gac, B TOM YHUCIIE:

00s13aTeIbHON ayIUTOPHON yueOHOM Harpy3ku oOyJarorierocs 24 Jaca,

CaMOCTOATENILHOM paboThl oOydarorerocs 184 (206 gacos).

2. CTPYKTYPA U COAEPXKAHUE YUEBHOM TUCIIUILINHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO0#l padoThI

Bup y4eOHoii padoThI O0BeM yacoB
MakcumaljibHasi ydaeOHast Harpy3Ka (Bcero) 208 (230)
Oo0s3aTennbHas ayqIuTOpPHAsA y4yeOHasA HArpy3Ka (Bcero) 24
B TOM YHCIIE:
NPAaKTUYCCKHUE 3aHATHS 8

nabopaTopHbIe pabOTHI -

KOHTPOJIbHBIE paOOTHI -

CamocrosiTelibHAas pa6oTa odyuarwiierocsi (Bcero) 184 (206)

IK3aMeH 1
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1.2. TemaTuveckuii njiaH u copep:kanue ydeoHoii gucuuninubl K MATEMATHUKA»

2.
HaumeHoBaHue Conepxanue y4eOHOro MaTrepuaja, npakTuyeckue padoTbl, CAMOCTOSITE/IbHAsA padoTa 00yyaoumuxcst Oo0bem
pa3/1esioB U TeM 4acoB
«AJI'EBPA»
BBenenue Beenenue 10
Conep:kanue y4eOHOro MaTepuasa
O3HakOMJICHHE C POJIbI0 MATEMAaTUKH B HayKe, TEXHUKE, IKOHOMUKE, HTH(POPMAIIMOHHBIX TEXHOJIOTHIX U -
MIPaKTUYECKOHU AesiTeabHOCTH. O3HAKOMIIEHHUE C LIETSIMU U 331a4aMH U3y4eHUsI MaTEMAaTUKU IIPU OCBOEHUH
cnenuainbHocteit CII1O.
CamocrosiTesibHas padora odyuarommxcsa CPNel
[ToaroroBka nokmnana nmo teme “MaremaTHKa B HayKe, TEXHUKE, SKOHOMHKE, HTHPOPMAIIMOHHBIX TEXHOJIOTUAX ™ C 10
HCII0JIb30BAHUEM UHTEPHET — PECYPCOB.
Tema 1. Coaep:xxanue yue0HOro MaTepHaJia 12
JeiicTBUTEIbHBIE Lenble u panuoHanbHble yKcaa. JleficTBuTenbHbIe yncia. beckoHeuHo yOpIBaroIias reOMEeTpUUecKast Iporpeccusl. 1
yHciaa Apudmernueckuii KopeHb HaTypajabHOM creneHd. CTeneHb ¢ pallMOHAJIbHBIM M JEHCTBUTEIIbHBIM IOKA3aTEIEM.
IIpakTnueckoe 3ansitue Ne 1
[enble u panuoHanbHbIE YKcha. JlefcTBUTeNbHbBIE yncia. Apu@MeTHuecKuii KOpeHb HaTypalbHON CTETEHH. 1
CreneHsp ¢ pallMOHAJIbHBIM U IEHCTBUTEIBHBIM IIOKA3ATEIEM.
CamocrosiTesibHas pabora odyuarommuxcsa CPNe2 10
BbINoNHUTE 33/1aHUS 110 YUEOHUKY
Tema 2. Conep:xaHue yueOHOro MaTepuaJia 12
Crenennas ¢pynkuusa. | CreneHHas (yHKIHs, ee cBoWicTBa U rpaduk. BzaumHo o6paTHbie pyHKIUN. PaBHOCHIIBHBIE YpaBHEHUS U 1
HepaBeHCTBa. MppanmoHaabHble ypaBHEHUS.
IIpakTnuyeckoe 3ansiTue Ne 2
«'paduxu crenennbix ¢pyHkiuil. [loctpoenue B3aumMoodpaTHbIX GyHKIMH. PaBHOCHIIbHBIE YpaBHEHMUS, 1
paBHOCHJIbHBIE HEPABEHCTBA. PellleHre nppallnOHAIbHBIX ypaBHEHUH. Pellienne nppanyioHalbHbIX HEPABEHCTBY.
CamocrosiTesqbHast padora ooyuarommxcst CPNe3 10
BbINONMHUTE 33/1aHUS 110 YUEOHUKY
Tema 3. Conep:kanue y4eOHOIro MaTepuaa 12
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ITokazarenpHas

[TokazarenbHas pyHKkuMs, ee cBoiicTBa U rpaduk. [TokazarenbHblie ypaBHeHUS. [loka3aTenbHble HEpaBEHCTBA.

byHKIHS. CucreMbl T0Ka3aTEIbHBIX YPABHEHUN U HEPABEHCTB. .
IIpakTuyeckoe 3anaTue Ne 3
«['paduk nokazarenbHON QyHKIMM U ee CBOCTBA. Pelenne nokasarenbHbIX ypaBHeHUH. Perenue 1
II0Ka3aTeIbHBIX HEPABEHCTB. PellleHne cucTeM NoKa3aTeNnbHbIX YPABHEHUH U HEPABEHCTBY.
CamocrositesibHas padora odyuarommxcss CPNe4 10
BbInonHUTh 331aHUs 10 YYEOHUKY.
Tema 4. Coaeprxanue yueOHOIro MaTepuaJia 12
Jlorapugpmuueckas Jlorapudmsl. ColicTBa gorapudmos. JlecaTuunble 1 HaTypaibHble Jorapudmel. Jlorapudpmuyeckas GyHkuus, ee 1
GyHKIMSA cBoricTBa u rpaduk. Jlorapupmudeckue ypaBHenus. Jlorapupmuaeckue HepaBeHCTBA.
IIpakTuyeckoe 3anaTue Ne 4
«Bprancnuts norapudmel. [Toctpoenne rpaduka morapupmudeckoit pynkmun. Pemenue norapupmuaeckux 1
ypaBHeHUH. Pemenne norapuMuyeckux HepaBeHCTBY.
CamocrositesibHas padora odyuarwmuxcss CPNeS 10
BbInosHUTE 3a1aHus 110 Y4EOHUKY
Tema S. Coaep:xanue y4eOHOIro MaTepHuaJia 11
[Ipsimble u tutockoctr | I'eomerpus EBkinaa. BzaumHoe pacnosnoxkeHue npsMblX U III0CKocTel. [Ipu3Haky nmapamienbHOCTH. 1
B IIPOCTPAHCTBE.
CamocrosiTesibHas padora odyuarommxcss CPNe6
BbInonHUTE 33/1aHUS 110 YUEOHUKY 10
OTBETUTH Ha KOHTPOJIbHBIE BONIPOCHI U BBIIIOJIHUTD 3aJJaHUS
Tema 6. Coaepsxanue yueOHOro MaTepuaa 12
Tena u noBepxnoctu B | Hununape! u konycel. [ap u cdepa. [Ipuzmbl u nupamuasl. MHOTOrpaHHUKH. 1
IIPOCTPAHCTBE. IIpakTnueckoe 3ansitue Ne 5 1
«BblunciieHne 31eMEHTOB MHOTOIPaHHUKOB.
CamocrositesibHas padora o0y4yarommxcss CPNe7 10
OTBETUTH Ha KOHTPOJIbHBIE BONIPOCHI M BBHIIOJHUTH 3aJaHMs
Tema 7. Coaepxanue yueOHOro MaTepuaia 11
Koopnunarts! n [IpuMeHeHne BEKTOPOB. 1
BEKTOPBI. CamocrositesibHas padora o0yyarwmuxcss CPNe§
OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI M BBHIIOJHUTH 3aJaHusl 11.24. 10
Tema 8. Copep:kaHue y4eOHOIro MaTepuaJa 13
KombunaTtopuxka. ITpaBuiio npoussenenus. IlepecranoBku. Pasmemenns. Coueranus u ux cBoiicrsa. bunom HeroToHa. 2
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IIpakTuyeckoe 3anaTue Ne 6

«Pemnienne KOMOMHATOPHBIX 3a/1a4». L
CamocrosiTeqbHasi padora ooyuarommxcss CPNe9 10
BbInosHUTE 3a1aHMs 10 Y4eOHUKY.
Tema 9. Coaep:xaHue yueOHOro MaTepuaJa 13
Tpuronomerpuueckue | Pagmannas mepa yria. [loBopoT Touku BOKpyr Hauana koopauHaT. OnpeseneHue CuHyca, KOCHHYCa U TaHIeHca
(bopMybI. yria. 3Haky CHHYCa, KOCUHYCA U TAHI'€HCA. 3aBUCUMOCTb MEX/y CHUHYCOM, KOCHHYCOM U TAHT€HCOM OJIHOTO U
TOro e yria. Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC U TaHT€HC YIJIOB a U —a. DopMyJibl ClioKeHUS. 1
CuHyc, KOCUHYC M TaHT'€HC J1BOMHOro yriaa. CuHyc, KOCHHYC U TaHI'€HC IIOJOBUHHOIO YIJIa.
IIpakTuyeckoe 3ansaTue Ne 7
«OmnpezeneHue CMHyca, KOCUHYca U TaHr'eHca yria. Tpuronomerpuyeckue Toxxaectsa. CHHYC, KOCUHYC U TAHI'€HC 2
yriioB a U —a. DOpMyJIbl CIIOKEHUS.
CamocrositesbHas padora odyyaromuxcss CPNel( 10
BbinosnHuTh 3a1aHus 10 y4eOHUKY.
Tema 10. Coaep:xaHue yueOHOro MaTepuaJa 11
TpuronomeTrpuueckre | YpaBHeHHE COS X=a. YpaBHEHHE SiN X=a.
YpaBHEHUS. VYpaBHeHue tg X=a. Pemienue TpUroHOMETpUYECKUX YPABHEHUM. 1
ITpumeps! pemeHust NPOCTEHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.
CamocrosiTesibHas padora odyuarommxcsa CPNell 10
BbInonHUTE 33/1aHUS 110 YUEOHUKY.
Tema 11. Conep:xaHue yueOHOro MaTepuaJia 11
Tpuronomerpuueckue | O61acTh ONpeeaeHNs 1 MHOKECTBO 3HAaUEHUI TPUTOHOMETpHUECKUX (QyHKIMNA. YeTHOCTh, HEYETHOCTD,
(GyHKIHH. MEePUOJUYHOCTh TPUTOHOMETPUUECKUX (PYHKIIHM.
CaoiicTBa pyHKIIMU Y=COS X U ee TpaduK. 1
CaoiicTBa (yHKIMH Y=SIiN X U ee rpaduk.
CaoiicTBa ¢pyHkuuu Y= tg X u ee rpaduk. O6paTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.
CamocrosiTesibHas padora odyuarommxcss CPNel2 10
BbInonHUTE 33/1aHUS 110 YUEOHHKY.
Tema 12. Conep:kaHue y4eOHOTro MaTepuaa 11
[IpousBogHas u ee [IpousBonnas. IlponsBoanas crenenHon pynkuuu. [IpaBuna nuddepeHnrpoBaHus. 1
TEOMETPUUECKUX ITpon3Bo/iHAsE HEKOTOPBIX IEMEHTAPHBIX QYHKIMHA. I'eoMeTpUYecKHii CMBICI TPOU3BOIHOM.
CMBICIL. CamocrosiTesibHast pabora odyuarommuxcsa CPNel3 10
BbINONMHUTE 33/1aHUS 110 YUEOHHKY.
Tema 13. Coaep:kaHue yue0HOro Matepuaa 10
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[TpumeHneHne Bospacranue u yobiBanue QyHKIMH. DKcTpeMyMbl QyHKIUU. [IpuMeHeHre Npor3BOIHON K IOCTPOCHHUIO
IIPOU3BOIHOM K rpaduKOB (PYHKIUH. 1
UCCIIEJOBAHHIO HauOosnpliee 1 HauMeHblee 3HadeHue GyHKIMU. BoinykinocTs rpaduka GyHKIMKM, TOUKH eperuoa.
(ynxkunii. CamocrosiTesbHas padora odyuarommxcs CPNel4 10
BbInonHuTh 331aHUs 10 YUEOHUKY.
Tema 14. Coaeprxanue yueOHOIro MaTepuaJa 9
WuTerpai. IlepBooOpazHas. [IpaBuiia HaXOXKAEHUS IEPBOOOPA3HBIX.
[lmomaae KpUBOJIMHENHOM TPAINICLIMU U UHTErPal. 5
Brruncnenue uHTerpanos. Berancinenue miomanei ¢ moMouib0 HHTETPaIoB.
[IpumeHeHne Npor3BOHON U UHTErpalla K PelIEHUI0 IPAKTHUECKUX 3ajay.
CamocrosiTesbHas padora odyuawmuxcss CPNels v
BbInosHUTh 3a1aHMs 10 Y4eOHUKY.
CPNel6 17 (22)
JlomanHsisi KOHTPOJIbHAsA padoTa
JK3aMeH 1
Bcero: 208 (230)
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3. YCJIOBUA PEAJIN3AIIMA PABOYEN IMPOT'PAMMBI JUCITATIINHBI

3.1. TpeboBaHusI K MUHUMAJIBHOMY MAaTePHAJIbHO-TEXHUYECKOMY H Y4eOHO-
METOIN4YEeCKOMY 00ecreYeHNI0 YCJIOBHMI peain3aluy NporpaMMbl JHCHHUILINHBI
OcBoeHue nporpaMMmbl Y4eOHOM IUCHUIUIMHBI «MaremaTthka» Mpearnojaract Hajaudue

y4eOHOTr0o KaOMHETa, B KOTOPOM MMEETCSI BO3MOXKHOCTh 00€CIeYUTh 00y4JaroImuMcsi CBOOOTHBIN
nocTyn B IHTEpHET BO BpeMsl yueOHOTO 3aHATHUS U NIEPUOJ BHEYUEOHON JAeATEIIbHOCTH.

[lomemenne  kaOuHeTa  JOMKHO  YIOBIETBOPATH  TpeboBanusiMm  CaHUTapHO-
anueMUO-JIorndeckux npabmwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIEHO
TUNIOBBIM ~ 00OpyIOBaHMEM, YKa3aHHBIM B HACTOANIMX TpeOOBaHMAX, B TOM YHUCIE
CHELUATU3UPOBAHHON y4ueOHOW MeOenbl0 M CpeACTBaMU OOYYEHHUs, JOCTATOYHBIMHU JUIS
BBITTOJTHEHHS TPEOOBAHHIA K YPOBHIO MOATOTOBKH 00YJAIOIIIXCS .

B KaOuHeTe JOJDKHO OBITh MyJbTUMEAMItHOE 000pyHOBaHUE, IMOCPEICTBOM
KOTOPOT0 YYacTHUKH OOpa30BaTeIbHOrO Tpollecca MOTYT MPOCMaTpuUBaTh BHU3YaJIbHYIO
UH(OPMALIKIO IO MAaTEMAaTHKE, CO3/1aBaTh MPE3EHTALMH, BUICOMATEPUAIIbI, UHBIC JIOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO U MAaTEPHUATBHO-TEXHHYECKOTO OOECIeYCHHUs
pOTpaMMBbl YI€OHOH TUCIUIUTHHBI «MaTeMaTHKa:» BXOIAT:

MHOTO(YHKIIMOHATbHBINA KOMILIEKC MPENOoAaBaTens;

. HarISIIHBIE TIOCOOMST (KOMIUIEKTHI Y4€OHBIX TaOHIl, IJIAKaToB,
MOPTPETOB BBIIAIOIIMXCSA YICHBIX-MATEMATHUKOB H JIp.);
nHGOPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEICTBA;
SKpPaHHO-3BYKOBBIE ITOCOOMS;

. KOMIUIEKT TEXHHYECKON JOKYMEHTAallud, B TOM YHKCJE Macrmopra
Ha CpeACTBa 00Y4YEeHMsI, HHCTPYKILIUHU MO UX HCIIOIb30BAHHUIO H TEXHUKE 0€30MaCHOCTH;
OnOIMOTeYHBIN POH/I.

B Ooubmmoreynpiii GoHA BXOAAT Yy4eOHUKH, YUEOHO-METOIUYECKHE KOMILICKTHI
(YMK), obecnieunBaroniyie 0CBoeHHe y4eOHON AMCHUIUINHBI «MaTeMaTuka», peKOMEH0BaHHbIE
WIN JIONYyIEHHBbIE Ul MCIIOJIb30BaHMs B MPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aLuUsX,
peanu3yonmx 00pa3oBaTelbHYI0 NPOTrpaMMy CpeaHero oOmiero oOpa3oBaHUs B Ipejesax
ocsoenus [TIICC3CIIO na 6a3e 0ocHOBHOTO 00I11eT0 00pa30BaHMUSL.

bubmmoreunsrii ¢oHA MOXKET OBITH JOMOJHEH SHIUKIONEIUSMH, CIPAaBOYHHKAMHU,
Hay4HOH, HAyYHO-TIOIYJISIPHOU U IPYrOW JIUTEPATYPOU 110 MaTEMAaTHKE.

B Iporecce OCBOEHHUS TMpPOrpaMMbl  yd4eOHOM  JUCHUIUIMHBL — «MaremaTuka»
CTYAEHTHI JIOJKHBI OJTYYUTh BO3MOXKHOCTb JIOCTYTIA K 3JIEKTPOHHBIM YUEOHBIM MaTepHajam 1o
MaTeMaTHKe, UMEIOIUMCS B CBOOOJHOM JOCTyne B ceTH VHTepHeT (3JIeKTPOHHBIM KHUIaM,
IpakTUKyMaM, TecTam, MaTtepuanam EI'D u ap.).

6.2 UndopmanmnonHoe obecrieyeHne 00y4eHus
OcHoBHas IuTEpaTYpa
MaremaTHka: anredpa 1 Hayajga MaTeMaTHYeCKOTo aHaiIu3a, reoMeTpus. AnreOpa u Havana

MareMarndeckoro ananuza 10 — 11 kmacesl. Anumos LA, Konsrua FO.M., TkaueBa M.B. u ap.
AO «M3narensctBO «lIpocBemenne»
Martemaruka: anreOpa ¥ Hayajla MaTeMaTUYECKOro aHanu3a, reomerpus. 'eomerpus 10 -11
kiaccel. Atanacsa JI.C., bByry3zos B.®., Kagomuer C.b. u ap. AO «M3narenscTBO
«IIpoceemienue»
Maremartuka. BepostHoCTh U cTatuctuka: 10 kimacc: 6a30BbIi U yriTyONEHHBIN YPOBHH.
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bynumoBuu E.A., BynerueB B.A. AO «M3natensctBO «IIpocBenienue»

JlonmoJaHUTENbLHAA JIUTEPATYPA

Auiredpa u Hayaja MateMatudeckoro anaimu3a. 10—11 xmaccel : 6a30BBIH U yrTyOIEHHBINA
ypoBaH : yueOHuK / 1. A. Anmumos, 10. M. Konsrun, M. B. Tkauépa [u ap.]. — 11-e uzna., crep.
Mockaa : [Ipocsemenue, 2023. — 463 c¢. — (MaremaTuka: anre6pa U Hayajia MaTEMaTHIECKOTO
aHanu3a, reometpusi). — URL: https://e.lanbook.com. — Pexxum gocTyna: mo moamucke.

AJredpa m Hayajia MaTtemMaTtuyeckoro anaam3a. 10-11 xmaccel : 6a30BbIid U yriTyOJIeHHBIH
ypoBHH : yueOnuk / II. A. Anumos, }O. M. Komsrun, M. B. Tkauésa [u ap.]. — 11 - e uza. crep.
Mocksa : IIpocemenue, 2023. — 463 c. : un. — (Maremaruka : anreOpa W Hadyaia
MaTeMaTU4YeCcKOro ananusa, reomerpus). —100 3k3.

I'eomerpusi. 10—11-ii kaaccel : 6a30BbIi 1 yrryOonéHubiil ypoBHH : yueouuk / JI. C. AtaHacsH,
b. B. , K. C. [u ap.]. — 11-e usn., crep. — Mocksa : IIpocBemenue, 2023. — 287 c. —
21

(Marematuka: anreOpa HM HayajJla MaTeMaTHYecKoro aHaiausa, reomerpusi). — URL:
https://e.lanbook.com. — Pexxum moctyna: mo mojmucke.

I'eomerpusi. 10-11 kiaccel : 6a30BbIi 1 yriryOneHHbIH ypoBHH.: yueOuuk / JI.C. AtanacsH, B.®D.
byry3os, C.b. Kagomues u np.- 9-e uzn.- M. : [Ipocsemenue, 2021.- 287 c. : un.- (MI'Y —
nikose). — 50 3Kk3.

Auaredpa u Hayaja MaTeMaTH4eckoro anaiausa. 10 kiacc : 6a30BbIi U yrTyOJIEHHBIN YPOBHU
: yuebnuk / 0. M. Konsarun, M. B. TkauéBa, H. E. ®&noposa, M. U. [llabynun. — 10-e uzn.,
crep. — Mocksa : IlpocBemenue, 2022. — 384 c. — (MaremaTtuka: aiareOpa W Havaia
MaTreMaTH4ecKoro anaiamusa, reometpusi). — URL: https://e.lanbook.com. — Pexxum moctyma: mo
TIOJITTHICKE.

AJredpa U Hayaj1a MaTeMaTH4YecKoro anaau3sa. 11 knacce : 6a3oBblil ¥ yriyOiaEHHBIN YpOBHU
: yuebnuk / 0. M. Konsrun, M. B. TkauéBa, H. E. ®&noposa, M. U. [llabynun. — 10-e uzn.,
ctep. — Mocksa : Ilpocemenue, 2022. — 384 c¢. — (MaremaTuka: anredpa M Havana
MareMaTH4ecKoro aHanmsa, reomerpusi). — URL: https://e.lanbook.com. — Pexxum moctyna: mo
HOJIHCKE.

AJredpa u Hayaj1a MaTeMaTH4yeckoro anaau3sa. 10 kiace : 6a30Bblil ¥ yriyOaEHHBIN YpOBHU
: yaueOnuk / C. M. Hukonsckuii, M. K. Iloranos, H. H. Pemernukos, A. B. [lleBkun. — 10-e
u3l., ctep. — Mocksa : IIpocBemenue, 2022. — 431 c¢. — (MaremaTuka: anreOpa ¥ Hayana
MaTreMaTH4ecKoro anaiausa, reometpusi). — URL: https://e.lanbook.com. — Pexxum moctyma: mo
TIOJTITHICKE.

AJredpa U Hayaj1a MaTeMaTH4YecKoro anaau3sa. 11 knace : 6a30Bblil ¥ yriyOaEHHBIN YpPOBHU
: yueOHuk / C. M. Hukomnbckuii, M. K. [Toranos, H. H. Pemernukos, A. B. llleBkun. — 9-¢ u3n.,
ctep. — Mocksa : Ilpocsemenue, 2022. — 464 c. — (Maremaruka: anrebpa M Hadaja
MareMaTudeckoro anaiamusa, reometpusi). — URL: https://e.lanbook.com. — Pexxum moctyna: mo
MIOJIIIHCKE.

Bepuep A. JI. MartemaTtuka: anreOpa W Hadaja MaTeMaTHYECKOTO aHaiu3a, reoMerpus. 10-i
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kyacc: 0a30BbIi ypoBeHb : yueOHuK / A. JI. Bepuep, A. I1. Kapn. — 4-e u3z., crep. — Mocksa :
[Mpoceemenue, 2022. — 367 c¢. — URL: https://e.lanbook.com. — Pexum nocryma: mo

IOAITNCKE.

Bepuep A. JI. MartemaTtuka: anreOpa W Hadajla MaTeMaTHYEeCKOro aHayim3a, reoMerpus. 11-i
Kyacc: 0a30BbIi ypoBeHb : yueOHuk / A. JI. Bepuep, A. I1. Kapn. — 4-e u3z., crep. — Mocksa :
[Mpoceemenne, 2022. — 239 c¢. — URL: https://e.lanbook.com. — Pexum npocryma: mo

IOAITNCKE.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUITJIMHBbI

KOHTpOJIb H OIICHKA PE3YyJIbTAaTOB OCBOCHHA JUCHUILIMHBI OCYIICCTBIIACTC IIPCIOJAaBATCIIEM B

mponecce NpoBCACHUA NPaKTHICCKUX 3aHATHH B CAMOCTOSTEIIFHBIX pa60T.

[TpoMexxyTOUYHBIM KOHTpOJIEM OCBOeHUs o0ydaromumucs tuciuuiinibl KMATEMATHKA »

ABJIACTCA 3K3aMCH.

XapakTepucTHKA OCHOBHBIX BH/I0B Y4eOHOI 1eATeJIbHOCTH, KOHTPOJIb U OLl€HKA

pe3yJabTaToB Y4eOHOM TUCUMILTUHBI

@®opMbI U METOABI

Coaepixanue XapaKkTepuCTHKA OCHOBHBIX BUJIOB AeATEJIbHOCTH KOHTPOJIfA M OLIEHKH
o0yyarommxcst pe3yJibTaToB
(Ha ypoBHe y4eOHBIX el CTBHIA) 00y4yeHHs
O3HakoOMJIEHHE C pOJIbIO MAaTEMAaTUKH B HayKe,
TEXHHUKE, SKOHOMHUKE, THPOPMAIIMOHHBIX TEXHOJIOTHIX
Beenenne W OPAKTUYECKOU JIESITEIbHOCTH. IpakTuyeckoe 3ansATHE

O3HakoOMJICHHE C LEJIAMH U 3aJa4aMU U3y4eHUS
MaTeMaTHKH IpU OCBOCHMHM criennaibHocTed CI1O

Adaredpa

Pa3Burne mousiTus
0 YHcJIe

Brinonnenue apupmMeTndecKkux AMCTBUN HaL
YUCIIAMU, COYETast YCTHBIE U IUCBMEHHBIE IIPUEMBI.
Haxosxnenne npuOImKeHHbIX 3HAYCHUH BEJTUYHH U
MOTPEIIHOCTEH BHIYUCTICHUH (a0COTIOTHON U
OTHOCHTEJIbHOI ); CpaBHEHHE YUCIIOBBIX
BBIPaKCHUM.

Haxoxzaenue omun6ok B npeoOpa3zoBaHUsIX U
BBIYHCIICHHUSIX (OTHOCHTCS KO BCEM IMMYHKTaM
IPOrPaMMBl)

KopHu, crenenu,
JIorapu(pmbl

O3HaKOMJIEHHE C IOHSATHEM KOPHs N-i CTEleHH,
CBOMCTBAMH PaJUKAJIOB U IIPaBUIaMU CPABHEHUS
KOpHEH.

@opMyIMpPOBAHHE ONIPENEIICHUS KOPHS U CBOWCTB
KOpHEH. BeIuKclieHHe U CpaBHEHUE KOPHEH,
BBIITOJIHEHUE MPUKUIAKY 3HAYECHUS KOPHS.
[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COJIEPIKaINX PAJIUKAIIBI.

Brinonnenue pacueToB no ¢popmysam, CoaepKaium
pasuKalbl, OCYIIECTBIIAS HEOOXOIUMBIE MT0ICTAaHOBKU
U Ipeo0pa3oBaHMsL.

Onpenenenre paBHOCUIBHOCTH BbIPAXKEHHH €

CaMocTosTenbHas
paborta
OK3aMeH
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panvkanamu. Pemenue nppanyuoHagibHbIX YPaBHEHHI.
O3HaKOMJIEHHE C IOHSATHUEM CTEIIEHHU C
JEUCTBUTEIBHBIM MIOKA3aTEIIEM.

HaxoxieHne 3Ha4eHMi CTENIEHU, UCIIOb3Ys IIPU
HE00XO0IMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTRA.
3anucbIBaHUE KOPHS N-U CTENEHU B BUJIE CTEIIEHU C
IpOoOHBIM TIOKa3aTesIeM U Ha00O0POT.

DopMyJIMPOBAHUE CBOKCTB CTENEHEN. Boruncinenne
CTENEeHEH C pallMOHAJIBHBIM [IOKA3aTeNIeM, BBIIIOJIHEHHE
IIPUKHJIKU 3HAYCHUS CTEIICHU, CPABHEHUE CTEIICHEH.
[Ipeobpa3oBanre YMCIOBBIX U OYKBEHHBIX BBIPAKECHUI,
COJIEpIKAILMX CTENIEHU, IPUMEHSS CBOMCTBA. Pelienue
ITOKa3aTEeJIbHBIX YPABHEHUI.

O3HakOMJIEHHE ¢ IPUMEHEHNEM KOPHEN U CTENEeHEN
IIPU BBIYHUCIIEHUH CPEAHUX, JEICHUHN OTpE3Ka B
«30JI0OTOM CEUYECHHW». Penienue npukiaaHbix 3a1a4 Ha
CJIOKHBIE MPOLEHTHI

IIpeoOpazoBanue
ajredpanyecKux
BbIPAKEHUH

Brinonnaenune npeodpa3zoBaHuil BEIPAKCHHH,
npuMeHeHue (opMyll, CBI3aHHBIX CO CBOMCTBAMU
CTereHel u Jorapu(mMoB.

Omnpenenenue 00aacTH JOMYCTUMbBIX 3HAUEHUN
Jorapu(MUUECKOro BelpaxkeHus. Pemenue
Jorapu(MUUECKUX ypaBHEHUI

OcHOBbBI TPUTOHOMETPUM

OcHOBHBIE MOHATUSA

N3ydenue painaHHOro METO/1a U3MEPEHUS YTIIOB
BpAILICHUS U UX CBSI3U C IPALyCHON MEPOMA.
N306paxkeHne yrioB BpalleHus: Ha OKPY>KHOCTH,
COOTHECEHUE BEJIMUMHBI YIJIa C €r0 PacloI0KEHUEM.
dopmyIupoBaHuE ONpeAeeHUI TPUTOHOMETPUIECKIX
(GyHKIUH 1715 YTII0OB IOBOPOTA M OCTPBIX YIJIOB
MPSIMOYTOJIBHOTO TPEYTOIbHHUKA U OOBSICHEHNE UX
B3alMOCBA3U

OcHoBHBIE IIpMeHEeHnEe OCHOBHBIX TPUTOHOMETPUUECKUX
TPUTOHOMETPUYECKHUE | TOXJIECTB JJIs BBIUUCICHUS 3HAUEHUN
TOKAECTBA TPUTOHOMETPHUYECKUX (DYHKIMH MO OJTHON U3 HUX
N3ydyeHne oCHOBHBIX (pOPMYIT TPUTOHOMETPHH:
(bopMyIIBI CIIOKEHMSI, YIBOCHUS, PEOOpa30BaHUS
CYMMBbI TPUTOHOMETPUYECKUX (DYHKIIUHN B
IIPOU3BENCHNE U IIPOU3BEICHNS B CYMMY U
MIPUMEHEHUE ITPU BHIYUCIICHUH 3HAUYEHUS
IIpeodpa3oBanus TPUTOHOMETPUYECKOTO BBIPAXKEHUSI U YIIPOILEHUS €TO.
NPOCTEHIINX O3HaKOMJIEHHE CO CBOMCTBaMU CUMMETPUU TOUYEK Ha
TPUTOHOMETPHYECKHUX | EIUHUYHON
BbIPaKeHU i OKPY’KHOCTH M IPUMEHEHHE UX IS BBIBOAA (POpMyI
IIPUBEICHHUS
Pemenue no ¢popmynam u TPUTOHOMETPHUUECKOMY
KpyTy NPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHHM.
IIpocreitmme [Ipumenenne oOUMX METOJIOB PEUICHHs YpaBHEHHM
TPUTrOHOMeTPUYeCKHUe | (IIPUBEACHUE K JMHEHHOMY, KBaJIpaTHOMY, METO/L
YPABHeHHSA U pa3ioKeHUs: Ha MHOXHTEIH, 3aMEeHbI TIEepEMEHHO) TpH
Hepasencmea pELIEHNN TPUTOHOMETPUYECKUX YPABHEHHUH.
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YMeHue oTMeuaTh Ha KPyre peleHusi IpoCTeHmx
TPUTOHOMCTPUYCCKUX HCPABCHCTB

Apkcunyc,
APKKOCHHYC,
APKTAHI€HC YK CJIa

O3HaKOMJIEHHE C TIOHATHEM OOPaTHBIX
TPUTOHOMETPHUYECKUX (DYHKIIUI.

W3y4yeHue onpeneneHuii apKCUHYCa, apKKOCUHYCAa,
apKTaHT'€HCa

qrcia, GopMyIHPOBAHUE HX, U300pakeHUE Ha
eIMHUYHOM OKPYXHOCTH, IPUMEHEHHUE ITPU PEIICHUH
YpaBHEHUU

®YHKIHNU, X CBOMCTBA U TPA®UKHA

DyHKIUH.
IHousiTue o
HeNpPepbIBHOCTH
byHkuun

O3HakOMJICHHE C IOHSTHEM MIEPEMEHHOM, PUMEpaMu
3aBUCHUMOCTEN MEXKIy IEPEMEHHBIMH.

O3HakoMJIeHHE ¢ TOHSATHEM TpaduKa, onpeesieHue
MPUHAIIICKHOCTU TOUYKH IpaduKy QyHKIUH.
Omnpenenenue 1o GopmyJsie IpOCTEHIIeH 3aBUCUMOCTH,
BUa ee rpaduka. Beipaxkenue no gpopmyine ogHoH
MIEPEMEHHOM Yepe3 Apyrue.

O3HakoMJIeHHE ¢ ompefieieHneM (yHKITIH,
¢bopmynupoBanue ero. Haxoxxaenne oomactu
orpeeneHus 1 00J1IacTu 3HaYeHUN QYHKITUU

CBoiicTBa pyHKIHM.
I'padpuueckan
HHTepIpeTanus.
IIpumepsl
(yHKIHOHAIBHBIX
3aBHCHMOCTEH B
peajbHbIX

npoueccax M sBJIeHUsX

O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX
3aBUCHMOCTEH B peallbHbIX MPOLIECCaX U3 CMEKHBIX
JUCLUTIIUH.
O3HaKOMJIEHHE C JOKa3aTeIbHBIMU PacCyKIECHUIMU
HEKOTOPBIX CBOMCTB JIMHEWMHON U KBaJPaTUUYHOMN
(GyHKIUH, MpOBEICHNE UCCIICA0BAHUS JTMHCHHOM,
KYCOYHO-JTMHEHHOMN, IPOOHO-TUHEIHON 1
KBaJpaTUIHON (DYHKIIHIA, TOCTPOCHUE MX TPAPHKOB.
[Toctpoenue u urenue rpadukoB HyHKIUH.
Uccnenoanue GpyHKIINUN.
Cocrapnenue BUA0B (pyHKINN O JAHHOMY YCJIOBHIO,
pelIeHne 3a71a4 Ha SKCTPEMYM.

Brinonuenue npeobpazoBanuii rpaduka QyHKIMH

Oo6paTHble pyHKIMHU

Wzyuenne nonsamus obpamuoni ¢pynkyuu, onperaencHne
BUJIA U nNOCMpoOeHUe epagura obpamuot yukyuu,
Haxoxcoenue ee obacmu onpeoeseHus u oonacmu
3nayenui. [lpumeHenue cBoicTB GyHKIMIA pU
WCCIICIOBAaHNH YPAaBHEHH U PEIICHUN 3a/1a4 Ha
KCTPEMYM.

O3HaKOMJICHHE C TIOHITHEM CJIOXKHON (QYHKIIUU

CreneHHble, MoKa3a-
TeJbHbIE,
Jorapupmuueckue u
TPUTOHOMETPHYECKHE
bynxuun.

Oo0partHble
TPUTOHOMETPHYECKHE
byHKuun

Brruucnienue 3HaueHni GyHKIMN 1O 3HAUEHUIO
apryMeHTa.
Onpenenenne NOJI0KEHUS TOUKH Ha Tpaduke 1Mo ee
KOOpJIUHATaM U Hao0OpOoT.
Hcnonb3oBanue cBOUCTB (PyHKIIHMI /U1 CpaBHEHUS
3HAYEHUH CTereHel 1 JIorapu(moB.
[TocTpoenne rpaMKOB CTEMEHHBIX U JOTapUPMHUUECKIX
byHKIHIT
Perienue nokazaTenbHbIX U JTOTapuPpMHUUECKIX
YPAaBHEHU W HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.
O3HaKOMJIEHHE C IOHSITHEM HENPEPBIBHON

[IpakTudeckoe 3aHATHE
CaMocTosTeIbpHas
pabora
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nepuoandecKkoi PyHKIuH, GOpMyITHMPOBAHHE CBOMCTB
CHHYCa U KOCHHYCa, IOCTPOCHUE UX IPa(UKOB.
O3HakoMJIEHHE C IOHATHEM FapMOHMYECKHX KOJIeOaHUM
U IpUMepaMH rapMOHUYECKUX KoeOaHuM s
OIMCaHMs IPOLIECCOB B (PU3MKE U APYIUX 00JIACTIX
3HAHUS.

O3HakoMJICHHE C IOHATHEM Pa3pbIBHON NEPUOIUIECKOM
¢byHkuuu, GopMyIupoOBaHUE CBOMCTB TaHTEHCA U
KOTaHI'€Hca, IOCTPOEHUE UX IPa(huKOB.

[TpumeneHne cBOWCTB (YHKUUH 7151 CPABHEHUS
3Ha4eHUI TPUTOHOMETPUUECKUX (DYHKIMM, peIeHus
TPUTOHOMETPUUECKUX YPaBHEHUI.

Beinonnenue npeobpa3zoBanus rpaguKoB

HAYAJA MATEMATHYECKOTI'O AHAJIM3A

O3HaKOMIIEHHE C ITOHATHEM YHCIIOBOM
MOCIEA0BATEILHOCTH, CLIOCO0AMHU €€ 3a1aHMusl,
BBIYMCIICHUSMH €€ YJIECHOB.

O3naxomneHue ¢ noHamuem npeoena
noCne008amelbHOCHIU.

O3HaKOMJICHHE C BEIYUCIICHHEM CyMMbI OECKOHEUHOTO
YHCJIOBOTO Psijia HA MPUMEPE BBIUUCIICHUS CYMMBI
0ECKOHEUHO yOBIBAIOIIECH reOMETPHUIECKOM
IIPOrPECCHH.

Pemenwue 3ana4y Ha npuMeHEHHE (HOPMYITBI CYMMBI

IMocaenoBaTeJbHOCTH | OECKOHEUHO yOBIBaIOILIEH reOMeTpUYECKOil porpeccuu
IIpousBonnas u ee O3HaKOMJIEHHE C IOHSTUEM IIPOU3BOIHOM.
NpUMeHeHHe N3ydenue u hopMynupoBaHHe €€ MEXaHUYECKOTO U

reOMETPHUECKOTO CMBICIIA, U3yYCHHE AJITOPUTMA
BBIUUCIICHUS IPOU3BOAHOM Ha MPUMEPE BHIYMCIICHUS
MT'HOBEHHOH CKOPOCTH U YTJIOBOTO K03 unmenra
KacaTeJIbHOM.

CocraBneHnre ypaBHEHUS KacaTelIbHOW B 00IIIEM BH/JIE.
YcBoenue npasui auddepeHnpoBaHys, TaOIUIIbI
MIPOU3BOIHBIX JIEMEHTAPHBIX (PYHKINIA, IPUMEHEHNE
s tuddeperunpoBanust GyHKIMHI, coCTaBIeHUS
YpaBHEHUS KacaTeIbHOM.

N3yuenne TeopeM o CBA3HM CBOMCTB (DYHKIIMU U
MIPOU3BOIHOM, (POPMYIIUPOBKA UX.

ITpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON UCCIIEIOBAHUS
dbyHKUIMH, 3a1aHHON (POPMYITOi.

VYcTaHoBIIeHUE CBSA3H CBOMCTB (DYHKIIMU U
MIPOU3BOHOM 110 UX rpaduKam.

[TpumMeHeHMne TPOU3BOIHOMN /IS pelIeHus 3a/1a4 Ha
HaXO0XXJICHHE HAanOOJIBIIET0, HANMEHBINIETO 3HAUCHHS U
Ha HaXxO0XJIeHHE SKCTpeMyMa

IIpakTuueckoe 3aHsTHE
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IlepBooOpa3nasn
U MHTerpaJ

O3HakoMIJICHHE C IOHATUEM UHTETpalia U
epBOOOPaA3HOM.

W3yuenue mpaBuiia BEIYHUCICHUS TIEPBOOOPA3HON U
teopembl HproTona—JleitoHmIIa.

Pemenwue 3a1a4 Ha CBSI3b IEPBOOOPA3HOI U ee
MIPOM3BOJIHOM, BEIYHUCIICHHE [IEPBOOOPA3HON AJIst
TaHHOU (DYHKITUH.

Pewrenue 3a1au Ha npUMEHEHUE UHTErpasa s
BBIYHCIICHUS (PU3NYCCKUX BEITUYHH U TUIOMIA e

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHUsI U CHCTEMBI
YPaBHeHUi
HepaBencrBa u
CHCTEeMbI HEPABEHCTB C
ABYMS NlepeMeHHbIMHU

O3HaKOMJIEHHE C IPOCTEUINMHU CBEIECHUSMU O KOPHSIX
anreOpanvyeckux ypaBHEHUH, MOHATHIMH HUCCIEIOBAaHUS
YPaBHEHUH U CUCTEM ypaBHEHHIA.

N3yueHnue Teopuy paBHOCHIBHOCTU YpPAaBHEHUM M €€
MIPUMEHEHHS. [ToBTOpEeHune 3aucu peueHus
CTaHJIAPTHBIX ypaBHEHUH, MNPHEMOB MpeoOpa3oBaHUs
YPAaBHEHUH JUIsl CBEIECHUS K CTAaHIaPTHOMY YPaBHEHUIO.
Pemenne palMOHAIbHBIX, UPPALMOHATIBHBIX,
MOKA3aTeJIbHbIX U TPUTOHOMETPUYECKUX YpPAaBHEHHU M
CUCTEM.

Hcnonb3oBanue cBOWCTB M TpaduKOB (PYHKIHMA AIs
peleHust ypaBHeHUM. [10BTOpeHE OCHOBHBIX MPHEMOB
pEeLIEHUS CUCTEM.

Pewmienve ypaBHEeHMI C NPUMEHEHHEM BCEX IPUEMOB
(pazmokeHuss HA  MHOXHUTENH, BBEACHHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, IPaUeCcKOro METoIa).
Pemenne cucrtem  ypaBHEHHMH € NIPUMEHEHHEM
Pa3IUYHBIX CITIOCOOOB.

O3HakoMJIeHHE C OOIIMMH BOMPOCAMU  PELICHUS
HEpPAaBEHCTB U HCIOJB30BaHHWE CBOWCTB U TpadUKOB
(GyHKIMA TpU pEIIEHUH HEPABEHCTB.

PemeHne HepaBeHCTB UM CHUCTEM  HEPABEHCTB C
MIPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYeCKUX METOJOB JUISl PEIICHMS
COJIepKaTeNbHBIX 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKu
U TOpakTuku. VHTepnpeTupoBaHHE pE3YyJIBTATOB C
YYETOM peabHbIX OTPAHUYCHHI

IIpakTHueckoe 3aHATHE
CamocrosiTenbHast
pabora
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SJIEMEHTBI KOMBUHATOPUKH, TEOPUU
BEPOSITHOCTEM U CTATUCTUKH

OCHOBHBbIC MOHATHUSA
KomOunaTopukn

N3ydenue mpaBuiia KOMOMHATOPUKHU U IPUMEHEHUE
MIPY PEIICHUN KOMOWHATOPHBIX 33]1a4.

Pemennie koOMOMHATOPHBIX 33/1a4 METOAOM Tiepedopa 1
0 MPABUITY YMHOKCHHS.

O3HakOMJICHHE C TOHSITUSAMUA KOMOMHATOPUKH:
pa3MeNICHUSIMY, COYCTAaHUSIMU, IIEPECTAHOBKAMH H
dbopMynaMu AJis UX BBIYHCICHUS.

OOBsicHeHrEe U TIpUMEHEHUE POPMYJT JIJIS BEIYUCIICHUS
pa3MeLIEHNH,

MEPECTAaHOBOK M COYETAHUH NIPH PEIICHUH 3a/1a4.
Osnakomiienne ¢ ounoMoM HeroToHna u
TpeyrosbHUKOM Ilackais.

[IpakTHyeckoe 3aHATHE
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Pemenne npakTu4ecKux 3a1a4 ¢ UCIOJIb30BaHUEM
MOHATUH U IPAaBUI KOMOMHATOPUKHU

JJIeMeHThI TEOPUH

N3ydeHnne Ki1acCu4ecKoro OnpeesieHrs BEpOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOATHOCTEH.

BeposiTHoCTEH PaccmoTrpenue npumepoB BBIYUCIICHUS BEPOSITHOCTEH.
Pewrenue 3a1a4 Ha BEIYMCIIEHUE BEPOSTHOCTEM
COOBITHIA

IIpencraBienne

JaHHBIX O3HaKOMJIEHHE C IIPE/ICTABICHUEM YMCIIOBBIX JAHHBIX

(Tadauubl, U UX XapaKTEepPUCTUKAMMU.

AMArpaMMBbl, Pemenue npakTuueckux 3agad Ha 00pabOTKyY

rpaguxu) YHUCJIOBBIX JIAHHBIX, BBIYMCICHUE UX XaPaKTEPUCTUK

T'EOMETPUsA

IIpsiMble M MJI0CKOCTH
B NIPOCTPAHCTBeE

@opMyIHpOBKa U IPUBEICHUE JI0KA3ATEIbCTB
MPU3HAKOB B3aMMHOT'O PACIOJIOKEHHS IPSAMBIX U
mIockocTeil. Paco3naBanue Ha yepTekax U MOJEISAX
Pa3IMYHBIX CIYYa€B B3AaUMHOTO PACIIOIO0KEHUS MPSAMBIX
U IJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CYXICHUH.
DopMyJIMPOBAHUE ONIPEAEICHUM, IPU3HAKOB U CBOKCTB
MapajuieJbHbIX U NEPIEHAUKYISIPHBIX TUIOCKOCTEH,
JIBYTPaHHBIX U JINHEHHBIX YIJIOB.

BoinosHeHUEe MOCTPOEHUSI YIJIOB MEXIY IPSIMBIMU,
OpSIMOM M IUIOCKOCTBIO, MEXKIY IUIOCKOCTSMHU I10
OIMCAHHUIO U PACIIO3HABAHNE UX HA MOJEIISX.
[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOI0KEHUS
IPSIMBIX U IJIOCKOCTEH MPHU PELICHUH 3a/1a4.
N300pakeHne Ha pUCYHKAX U KOHCTPYUPOBAHHUE HA
MOJIENAX NEPIEHANKYISIPOB U HAKIIOHHBIX K IUIOCKOCTH,
MPSIMBIX, MAPAIJIENIbHBIX IIOCKOCTEH, YTII0B MEXAY
IPSIMOI U TUIOCKOCTBIO M 000CHOBaHHE MOCTPOCHHUS.
Pemenue 3a1a4y Ha BBIYMCIIEHUE T€OMETPHUUECKUX
BenM4HMH. ONUCBIBAHKUE PACCTOSIHUS OT TOYKHU 10
IJIOCKOCTH, OT MPSAMOIL 10 MIIOCKOCTH, MEXKTY
IJIOCKOCTSIMU, MEXKY CKPEIIUBAOIIUMHUCS IPSIMBIMU,
MEX1y MPOU3BOIbHBIMU (PUT'YpPaMHU B IPOCTPAHCTBE.
DopMyIMPOBAaHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX(TEOpEM CYILIECTBOBaHMSI, CBOMCTBA).
N300paskeHrne Ha yepTexxax U MOJIENSIX pacCTOSHUS U
000CHOBaHHUE CBOMX CyXAeHUN. Onpenenenue u
BBIYHCJICHUE PACCTOSHUMN B IIPOCTPAHCTBE.
[Ipumenenue GopMyI U TEOpEM IIIAHUMETPUH AJIS
pemieHns 3a1a4. O3HAKOMJIEHUE C TOHATHEM
NapajyuiebHOTO MPOEKTUPOBAHUS U €70 CBONCTBAMHU.
DopMyIMPOBAHUE TEOPEMBI O IUIOLIAIN
OpPTOTOHAJILHOM MPOEKIIMH MHOTOYTOJIbHUKA.
[Tpumenenue Teopuu A1 000CHOBAHUS MOCTPOCHUH U
BBIYMCIICHUI. APT'yMEHTUPOBAHUE CBOUX CYKJIECHUU O
B3aMMHOM PACIOJIOKEHUH IPOCTPAHCTBEHHBIX (hUryp

MHOrorpaHHuKHu

Onucanue u XapaKTCPUCTHKA PA3JIMYHBIX BUAOB
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MHOT'OTPaHHUKOB, IEPEUHUCIICHUE UX DJIEMEHTOB U
cBoiicTB. M300pakeHne MHOTOTPaHHUKOB U
BBITIOJTHEHHUE TTOCTPOCHHSI Ha U300paXKEHUSIX U MOJIEIIAX
MHOI'OTPaHHUKOB.

Brluucnenue JIMHEMHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(MUTYpALUSIX,
apryMEHTUPOBAHUE CBOUX CYXKICHUM.
XapaKkTepuCcTUKa U U300paKEHUE CEUCHUS, pA36ePMKU
MHO202PAHHUKOS, BBIYNCIIEHUE TUIOIIAAEH
noeepxHocrei. [loctpoenne npocTenmmx ceueHui
KyOa, mpu3Msl, nupamusl. [Ipumenenue hakToB u
CBEJICHUH U3 INIAHUMETPUU.

O3HakoMIIEHHE C BUJAMU CUMMETPUI B IIPOCTPAHCTBE,
(dhopMyIMpoBaHUE OTIPECIICHUN 1 CBOWCTB.
XapakTepucTuKa CHMMETPHUH TEJl BPALICHUS U
MHOI'OTPaHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPUH NPU PELICHUH 3a4au.
Hcnonb30Banne npuoOpeTeHHBIX 3HAHUH JUIs
HCCIIEA0BAHUS U MOJIECIUPOBAHUS HECIOKHBIX 3a1a4.
N3006paxkeHre OCHOBHBIX MHOTOI'PAaHHUKOB U
BBIITOJIHEHUE PUCYHKOB 110 YCIOBUSM 3a/1a4

Tesna u moBepxHOCTH
BpAalleHUs

O3HakOMJIEHHE C BUJAMH TE€J BpaLCHMS,
(dhopMynupoBaHHE UX ONIPEEICHUN U CBOMCTB.
DopMyIHpPOBAHUE TEOPEM O CEUCHUU IIapa MIOCKOCTHIO
1 TJIOCKOCTH, KacaTeIbHOU K cdepe.

XapakTepucTuka 1 n300pakeHUE TeJl BpallleHus, X
pa3BepTKH, CEUCHUS.

Pemrenue 3a1au Ha MOCTpOEHUE CEUCHHH, BRIYMUCIICHUE
JUIMH, PACCTOSIHUM, YIJIOB, ruiowmanen. [Iposenenue
JTOKA3aTeJIbHBIX PACCYKICHHUH MPU PEIICHUH 3a7a4.
[IpuMeHeHne CBOWCTB CUMMETPUHM MPU PEIIEHUH 3a7a4
Ha Teja BpallleHus, KOMOWHAIIUIO TEl.

N300pakeHre OCHOBHBIX KPYTIIBIX TEIl U BBINOJIHEHUE
PUCYHKA MO YCJIOBHIO 3aJa4

HN3mepenus B
reoMeTpun

O3HakOMJIEHHE ¢ TTOHITUAMH IJIOMAAn 00beMa,
AKCMOMaMHU M CBOMCTBaMHU.
Pemrenue 3a1au Ha BhIUMCIIEHUE TJIOMAJEH TIIOCKUX
(uryp ¢ npuMeHEHHEM COOTBETCTBYIOIINX (POPMYIT U
¢dakToB U3 IianuMeTpun. MzyueHue Teopem o
BBIYUCIICHHH 00BEMOB IIPOCTPAHCTBEHHBIX TEIl,
pelieHre 3aa4 Ha IpUuMeHeHue GopMyIT BEIUUCICHUS
o0bemoB. U3yuenne hpopmyin Juist BBIYUCIIEHUS
IJI011aJIeH TOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ
BpallleHUs.
O3HaKkOMJIEHME C METOJOM BBIYMCICHHS IJIOIIAIN
noBepxHocTu cepsl. Perienne 3a1a4y Ha BhIYMCIIEHUE
MJIOIAJIEH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

Koopaunartsl n
BEKTOPbI

O3HakoMJIEHME C TIOHATHEM BekTopa. M3ydeHue
JIEKAPTOBOM CHCTEMBI KOOPJAMHAT B MPOCTPAHCTBE,
IIOCTPOEHUE 110 3aJaHHBIM KOOpPAMHATAM TOYEK M
IIJIOCKOCTEM, HAX0KIEHNE KOOPAMHAT TOYEK.
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Haxoxnenne ypaBHEHUN OKPY>KHOCTH, CHEPHI,
IIJIOCKOCTH. BrIuncienue paccTosHUM MEKy TOYKAMH.
N3y4yeHne cBOMCTB BEKTOPHBIX BEJIUYHH, IIPABUII
Pa3iIoKEHUSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPaBWJI HaXO0XICHNS KOOPAMHAT BEKTOPA B
MPOCTPAHCTBE, MPABUJI JEUCTBUIM C BEKTOpPaMHu,
3aJaHHBIMHA KOOPJMHATAMH.

[IpuMeHeHne Teopuu pU PEILICHUH 3a4a4 Ha JEHCTBUS
C BEKTOpaMH.

N3yuyenue cKamsspHOTO IPOU3BEIECHUS BEKTOPOB,
BEKTOPHOI'O YPAaBHEHUS IIPSIMOM U INIOCKOCTH.
[IpuMeHeHne Teopuu NpU PELICHUH 3a-

Jla4 Ha JICUCTBUA C BEKTOPAaMHU, KOOPAUHATHBIN METONI,
IIPUMEHEHHE BEKTOPOB VISl BBIUYMCIICHUS BEJIMYUH YIJIOB
U pPacCTOSHUH.

O3HaKOMJIEHHE € J0KA3aTEIbCTBAMU TEOPEM
CTEpEOMETPHUU O B3aMMHOM PACIIOJIOKEHHUHU IIPSIMBIX U
IJIOCKOCTEM C MCIOJIB30BAHNEM BEKTOPOB
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