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Paboyas nporpamma y4ebHOM AMCUMMNAMHBI pa3paboTaHa Ha OCHOBe [lpumepHOM
nporpamMmMbl 06L,e06pa3oBaTe/lbHON y4ebHOW AucumnanHbl «MaTeMaTuKa: anrebpa u
Hayasa MaTeMaTW4yeckoro aHanmsa;, reomeTpus» AN NPOQecCUOHaNIbHbIX
06pasoBaTte/ibHbIX  OpraHm3auuia noL  pepakumei Bawmakosa  M.U.,
PeKOMeHA0BaHHON PefepasibHbIM TOCYAAPCTBEHHLIM AaBTOHOMHbBIM  YUPEXAEHVEM
«®deflepasibHbIi UHCTUTYT pas3BuTusa obpasoBaHus» (PrAY «DVPO») B kayecTse
MPUMEPHO  Mporpammbl  ANA  peasv3auum  OCHOBHOW  MPOeCCMOHaIbHOM
obpasosatefnibHo nporpamMmmbl CIMO Ha 6a3e OCHOBHOrO 06LLEro 06pa3oBaHUs C
nony4yeHnem cpeaHero obulero obpasoBaHns npotokon Ne 3 ot 21 wona 2015 T.
PErncCTPaUMoHHbIA HOMep peueH3un 377 oT 23 wwonsa 2015r. ®Ir'AY «dUPO». B
[Mporpamme y4TeHbl Tpe6oBaHuss PIOC cpegHero obuiero obpasosaHus, ProcC
cpefHero npodeccuoHasbHOro obpasoBaHns Mo crieumansHoctTam MIMKPC: npukas
MuHo6pHaykn Poccum ot 09.12.2016 N 1581 "O6 yTBEpXAeHUWN (eaepasbHOro
rocyfjapCTBeHHOro 006pa3oBaTe/lbHOro CraHAapTa CpPefHero npogeccUoHanbHOro
obpasoBaHusa Mo npodeccun  15.01.35 Mactep cnecapHbix paboT  npukas
MwuHobpHaykn Poccum ot 09.12.2016 N 1576 "O6 yTBep)kaeHun (efepasibHOro

roCyAapCTBEHHOI0 06pa3oBaTe/IbHOr0 CTaHgapTa CpefHero npog)ecCUOHaNbHOMO
06pa3oBaHus.

PaccmoTpeHa Ha 3acefaHum ruK CouuasibHO-3KOHOMUYECKKX,
MaTeMaTUyeCcKnX AUCLUUNAWH U AUCUUNIUH ecTecTBeHHO-HayyHoro umkna FAri0oy
TO «TKTTC»,

npoTokon Ne anpens 2020 r.

npeacenaresnb 2__/CapblyeBa H.IT. /

OpraHusaums - paspabotumk: FAMOY TO «TKTTC»

PaspaboTumk: CuayHoBa [lMHapa BacwibeBHa, NpPenofaBaTe/lb  BbICLUEN

KBaimukaymoHHoin kateropum FAMOY TO «TKTTCox.



coaep>kaHue

OBLLUASA XAPAKTEPVICTUKA PABOYEM MACMOPT MPOrPAMMBbI
YUYEBHOW AVCLMMNIVHDI

CTPYKTYPA U COAEPXXAHUE YYEBHOW AVNCLUVNINHBI

YCNOBUA PEANIN3ALN MPOITPAMMbI YYEEHOWN ANCLMNNNHBI

KOHTPO/b M OLIEHKA PE3Y/IbTATOB OCBOEHUA YUYEBHOW
AVCUAMANHBI

cTp.

15

25



1.  OBWAA XAPAKTEPUCTUMKA  PABOYEN MPOIrPAMMBI YUYEEHOW
ANCUNNNTNHBI «kMATEMATUNKA»
1.1 MecTo AMCUMNANHBI B CTPYKTYPE OCHOBHOM 06pa3oBaTe/lbHOM NporpaMmmbl

YuebHaa gucumnamHa OY[.04 MaTtemaTuka SBNSETCS  00s3aTe/lbHOW  YaCTbiO

o6LLeobpa3oBaTeNlbHOr0 UMKNa y4vebHoro nnaHa OMNOM CIMO Ha 6a3e OCHOBHOrO 06LEer
06pa3oBaHNa C NONyYeHNeM cpeaHero obulero H cootsetcTBun ¢ PrOC no npodeccun: MacTep
cnecapHbIX paborT;

YyebHasa gucumnanHa «MatemaTrka» obecneumBaeT GopMUpoBaHme NPOMPECCMOHA/IbHBIX U
06WKMX KOMMeTeHUM A no BceMm Buaam AedtenibHocTM ®IOC no fgaHHbIM npodgeccusaM. Ocoboe
3HayYeHne AUCLMNIMHA UMEET MPU OPMMPOBAHUN U PA3BUTUN OBOLLIMX KOMMETEHLMWIA.

Kog HanmeHoBaHMe 06LLMX KOMMETEHUWI

OKO01. BblbupaTb cnocobbl peweHns 3a4a4 NPoMeccroHaIbHON AeATeIbHOCTH, NPUMEHUTENBHO K
Pa3/INYHbIM KOHTEKCTaM

OK02. OcyuecTBnsTb MOWCK, aHA/IU3 1 MHTEPMPETaLMIO MH(hopMaLmn, HeobXoaMMoN Ans
BbINOMHEHNSA 3a[ay NPOECCUOHANTbHONM AeSTENbHOCTHM.

OK 03.  MnaHvpoBaTh M peann3oBbiBaTb COGCTBEHHOE MPOYNECCMOHANBHOE 1 MMUYHOCTHOE PasBUTHE.

OK 04. Pab6oTaTb B KONNEKTNBE U KOMaHAE, SPEKTUBHO B3aUMOAECTBOBATL C KO/IEraMu,
PYKOBO/CTBOM, KAMEHTaMMU.

OK 05.  OcyulectBnATb YCTHYHO U MUCbMEHHYK KOMMYHMKALMIO HA rOCY1apCTBEHHOM Si3bIKeE C
y4eTOM 0COBEHHOCTEW COLMaNbHOro W KyNIbTYPHOIO KOHTEKCTA.

OK 09. WMcnonb3oBaTb MHPOPMALMOHHBIE TEXHOIOMMN B NPOECCUOHAIbHON LeATE/IbHOCTY.

1.2. Uenb v nnaHMpyemMble pesynbTaTbl 0CBOEHUS AUCLIMMN/INHBI:

B pamkax nporpammbl Y4e6HOI AWMCUMMMHBLI 0OY4YatoOLMMMUCS OCBaMBAtOTCA YMEHUS W
3HaHWS

Kog YMeHns 3HaHus
MK, OK
OK 1-5,9 - Bnajet,  mMetogamu - npegcrtaBneHns 0 MaTemaTuke Kak 4acTtu
[oKazaTesibCTB " a/ITOPUTMOB  MUPOBOW KYNbTypbl M MEcTe MaTeMaTUKM B COBPEMEHHOIA
PELLEHNsT; uMBMAN3aLMM, Cnocobax onucaHusi siB/IEHWIA peasibHOro
. NPUMEHATD, NPoBOAUTL  MMpPa HA MaTeMaTUUYECKOM SI3bIKE;

[loKasaTe/ibHble paccyXeHusi B xofe
pelleHns 3aaay;

» BNafeTb CTaHAAPTHLIMK MprUeMamu

peweHna paynoHa/IbHbIX n
nppaunoHasibHbIX, nokasaresibHbIX,
CTeneHHbIX, TPUTOHOMETPUYECKNX

ypaBHEHUIA 1
cucTem;

HEPAaBEHCTB, nx

MCMNo/ib30BaThb rotoBble
KOMMbIOTEPHbIE MpOrpamMmMbl. 8 TOM
yncne Nns novcka nyTu peLleHust U
WNNIOCTPALIMN PELLEHNUS YPaBHEHWIA 1
HEepaBEeHCTB;

- BNageTb YMEHVEM XapakTepu3oBatb
noseneHne PyHKUNiA;

* UCMNO/Ib30BaTb MOJIyYEHHbIE 3HAHUS
ANs onNMcaHWs M aHanmsa peasibHbIX

¢ MpeAcTaBfieHUss O MaTeMaTUUeckMx MOHATUAX Kak
BadkHEWLUMX MaTemaTU4Yecknux MOAENsX, MO3BOJIALMX
onucbiBaTb M M3yyaTb pasHble MPOLECChl U SBMEHUS;
NOHMMaTb BO3MOXHOCTM aKCMOMATMUYECKOrO NoCTPOeHUs
MaTemMaTuueckmx Teopuii;

npeAcTaBfeHns 06 OCHOBHbIX
MaTemMaTnyeckoro aHanmsa u Ux CBoCTBax;
- NpeAcTaBneHVss 0 Mpoueccax U ABAEHUAX, UMEeLLMX
BEPOSAITHOCTHbIi Xapakrep, CTaATUCTUYECKUX
3aKOHOMEPHOCTAX B peaslbHOM  MUPE,  OCHOBHbIX
NOHATUSAX 3N1EMEHTAPHOV TEOPUN BEPOATHOCTEA.

B pasgene nporpammbl  «CoAepxaHue yuye6HOi
OVCLUMMNNHBI» KYPCUBOM BblfeNieH maTtepuas, KoTopblit
Npu M3yYeHUM MaTeMaTVKM KOHTPO/IO He MNOANEXNT,
COr/lacHO NPUMEPHOI NporpaMmbi.

NOHATUNAX



3aBUCUMOCTEW;

- Bnagen. OCHOBHbIMW MOHATUAAMKN O
NAOCKUX 1 NPOCTPAHCTBEHHbIX
reomMeTpuy4ecKmx courypax.

OCHOBHbIX CBOWCTBAX;

- pacrnosHaBaTb reoMeTpuyeckue
ourypbl Ha 4epTexax, MoAensx u B

peasibHOM Mupe;

I CTPYKTYPA /N COJEPYXAHVE YUEBHOW ANCUMMIVHBI

1.1 O6bem yyebHON ANCUMNANHBLI U BUAbI Y4eOHOW paboThbl

Bug y4yebHoii paboTbl
MakcumarnibHasa ydebHaa Harpyska (Bcero)
Ob6s3aTeNbHasa ayguTopHas yvebHan Harpyska (Bcero)
B TOM YmC/e: NPaKTUYeCKMe 3aHATUS
CamocTtosTenbHas paboTa obyyatoLerocs (Bcero)

B TOM 4uCne:
PacueTHo-rpadmyeckue paboThbl

O61bem yacos
292
284
88
8

8

WTorosas aTTecTauus B hopMe  3k3ameHa (3 ceMecTp), AnchpepeHUMpoBaHHbIli 3a4eT — 1 cemecTp,

Apyrve opMbl KOHTPONS -2 CeMecTp



2.2 TemaTU4ecKuii NiaH 1 cofepykaHue yuyebHoON ancumMnanHbl MaTemaTyka

HanmeHoBaHve pas3fesnos H
TEM

BeegeHne

Tema |. PazButue noHATUA 0
yucne

Tema 2. KopHwu, cTeneHu u
norapmdgmbl

Tema 3. OCHOBbI

CopepxaHue y4e6HOro Matepuasna, npaktuiyeckme paboTbl, camocTosTeslbHas pa6oTa o6yyaloLmxcs

2
1. Matematvka B Hayke, TexXHUKe, 3SKOHOMMUKE, MWHMOPMALMOHHBIX TEXHOMOMMAX W MpakTUYecKomn
LeATeNbHOCTN.
2. Uenn 1 3agayn m3yyvyeHnss maTtemMaTuku npu oCcBOeHUMM npodpeccun MacTtep No peMOHTY U 0BCNYXUBaHUIO
aBTOMObUNA
CopepxaHue y4ebHOro matepuana
1.1. Uensble n paunoHasibHble ymicna.
1.2. [eicTBUTENbHbIE YNCNA.
13. MpubnuxeHHble Bblumcyenns. MpnbamkeHHoe 3HaYeHne BENNYNHbBI 1 NOrPeLLHOCT U NPUBAVKEHWIA.
1.4. KomnnekcHble uucna.

MpakTuyeckasn pabora Ne | BxogHOM KOHTPO/Ib

MpakTnyeckasn pabota Ne 2. ApudmeTnyeckue AelicTBUA HaL, YncnamMmun. CpaBHEHNE YNC/OBbIX BblPadKeHU

npu peLleHnn nNpakTuyecKnx sagau.

CogepxaHune yuebHoro marepunana

2.1. KopHW HaTypasibHOl CTeneHn N3 yicna u ux cBoicTea.

2.2. CTeneHn c paLMoHa/ibHbIMWU NoKasaTensamu, nx cBoncTea

2.3. CrteneHun ¢ aeiicTBUTENIbHLIMU NOKa3aTeNnsaMu.

2.4. CgolicTBa CTeNeHn C AeNCTBUTE/NbHbIM NOKasaTenem.

2.5. OcHoBHOe norapmcmuyeckoe ToXaecTBo.

2.6. [ecATuYHble 1 HaTypasibHble florapugmsbl.

2.7. Mpasuna geicTeunii c norapmdmamu.

2.8. lMepexoa K HOBOMY OCHOBaHMUIO.

2.9. lNpeobpasoBaHne paumoOHasIbHbIX, MPpPaLMOHa/IbHbIX, CTENEHHbIX, NoKa3aTesbHbIX W orapummuyeckmnx
BbIPaXKeHWIA.

MpakTnyeckasn pabota Ne 3. BbluMcneHne un cpaBHeHVEe KOpHe. BbiNosiHEHWE pacyeToB ¢ paavkanamm
MpakTnyeckasn pabota Ne 4. HaxoxaeHne 3HavyeHwnii cTeneHel ¢ pauvoHasibHbIMY nokasatensamu. CpaBHeHve
cTeneHeii. Mpeobpa3zoBaHMA BbIPOKEHWUIA. cOAepXaLUnX CTENEHN.

MpakTnyeckasn pa6ota Ne 5. HaxoxaeHue 3HayeHus norapudma no npou3BosIbHOMY OCHOBaHMIo. Nepexoq oT
OHOr0 OCHOBaHVSA K APYromy.

MpakTnyeckasn pabota Ne 6. BbluncneHve 1 cpaBHeHne norapudomMoB, UCMOJIb3ys ero CBoncTBa

MpakTnueckasi pabota Ne 7. HaxoxaeHue 3HaueHUsi KOpHS, CTeneHu, orapudma, BbINosHss npeo6pasoBaHmns

BblpaXXeHui
KomTnosnkHaa na6ontsa Nel M TTMP «K'MNHW cTpipHM M MITAMWKMUAN

CopepxaHue yue6Horo matepmana

O6bem yacoB

14

10

34

22

36

Kogabl koMneTeHuui,
¢hopmurpoBaHuto
KOTOPbIX
ciiocoOciByer
3/1IeMeHT nporpamMmbl

4

OK 01-05,09

OK 01-05.09

OK 01-05.09



TPUroHoMeTpunn

lema 4. dyHKLUN, NX
cBoiicTBa 1 | padukn.
CTeneHHsble,
nokasaresibHble,
norapugmMuyeckue n
TPUrOHOME3 PHUCCKNe

hyHKUMN

3.1. PagnaHHas mepa yrna. BpaljatensHoe ABMKeEHME.

3 2 CunHyC, KOCUHYC, TaHIeHC 1 KOTaHreHc ymicna.

3.3. OCHOBHbIe TPUrOHOMETPUYECKME TOXAECTBA, POPMY/ibl MPUBEAEHMS.

3.4. CUHYC, KOCUHYC 1 TAHTEHC CYMMbIl 1 pasHOCTU ABYX Yr/10B.

3.5. CurHyC n KOCUHYC ABOMNHOrO yrna. $opmysibl NONOBUHHOIO paw

3.6. Npeobpa3zoBaHNsA CyMMbl TPUrOHOMETPUYECKUX (OYHKUWIA W NpousBefeHne 1 NpousBefieHuss B CyMMY.
OblpaX-eHne TPUroHOME T PUYECKMX (PYHKLUNIA Yepe3 TaHreHC NoSI0OBUHHOIO aprymeHTa.

3.7. MNpocTenwmne TpUroHoOMeTpu4eckne ypagHeHus

3.8. PelleHne TpUroHOMeTPUYECKNX ypaBHEHNIA.

3.9. MpocrTelilune TpUroHoMeTpnYecKne HepaBeHCcTBa

3.10. ApKCUHYC, apKKOCUHYC, apKTaHreHc ymcna.

MpakTnyeckaa pabota Ne 8 HaxoxgeHne 3HaYeHUSs TPUTOHOMETPUYECKNX BbIPaXXEHUA Ha OCHOBeE
onpegeneHus.

MpakTnueckas pabota Ne 9 HaxoxaeHne TPUroHOMETPUYECKUX BbIPaXKEHW, NCNOMb3yS 3aBUCMMOCTb MeXAy
HUMN

MpakTnyeckan pab6ota NelO HaxoxaeHue 3HayeHusi TPUTOHOMETPUYECKUX BblpadKeHW, ucnonb3ysa npwu
Heo6XoANUMOCTY CNpaBoOYHble MaTepuasbl

MpakTnyeckasn pabota Nell PelleHne nNpocTeinx TPUroHOMETPUYECKUX YPaBHEHWNI

MpakTnyeckan pabota Nel2 PeleHne TPUTOHOMETPUYECKUX YpPaBHEHWUM, CBOASALLMXCA K KBagpaTHbIM U
JNINHEVHbIM.

MpakTtnyeckas paboTta Nel3 PelleHne NpocTenmnx TPUroHOMETPUYECKUX HEPABEHCTB.

CopepxaHue y4ebHoOro marepmnara

4.1. dyHKUMKN. O6nacTb onpedeneHns U MHOXECTBO 3HaJYeHWin; rpadmk doyHKUMM, nocTpoeHve rpadmkos
byHKUMN, 3aaHHbIX pa3/InyHbIMU cnocobamu.

4.2. CsolictBa (PYHKUMN: MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OrpaHN4YeHHOCTb, NEePUOANYHOCTb.
MNMpomexyTkn BoO3pacTaHMs U y6biBaHus, Hanbonbliee W HauMeHbllee 3HayeHWsi, TOUKM IKCTpemyma.
padmyeckas nHTepnpeTaums.

4.3. TMpumepbl PYyHKUMOHasIbHBIX 3aBUCMMOCTEl B peasibHbIX npoueccax H ABNeHUAX.

4.4, O6paTHble yHKUunn. O6nacTb onpegeneHnss U o06nacTb 3HaAYEeHU ob6paTHol doyHKUMKW. [padink
obpaTHOW PyHKLMN.

4.5. ApudmeTnyeckume onepaummn Hag PyHKUMAMU CrnoxHas pyHKumsa (KoMnosnums).

4.6. NMoHATWe O HenpepbINHOCT Y PYHKUUIA.

4.7.06nacTb onpegeneHvs n o6nacTb 3HaYeHUn 06paTHOW oyHKUMN. Mpadrk 06paTHOM PyHKLMK.
4.8.CTeneHHble. nokasaTtesibHble, Jlorapumuyeckne u TpuroHomeTpuyeckne QyHkuun. OnpegeneHns
OYHKLMA, UX CBOICTBA U |padomkH.

4.9. lMpeo6pasoBaHnsa rpadmnkos [lapannenbHblli NepeHoc, CUMMETPUS OTHOCUTENIbHO Oceil KoopauHat w
CUMMETPUS OTHOCUTESIbHO Hayana KoopAuHaT, CUMMETPUS OTHOCUTEsSIbHO NPSMOWN Y — X. PacrsbKeHHC U
cxaTune BAO/b OCeli KoopauHar

4.10. O6paTtHble TpUroHoOMeTpuYeckne PyHKLMN.

MpakTnueckas pa6ota Neld OnpepgeneHve OCHOBHbIX CBOWCTB UMCAOBbIX COYHKUWIA, WAAOCTPaUUsa HX Ha
rpadpukax.

OK 01-05. 09

24

22

14

OK 01-05,09



Tems 5. YpaBHeHNA ©
HepaBeHCcTBa

101d V. MbIC 11
NJI0CKOCTU B NPOCTpaHCcTBe

MpakTnyeckas pab6ota Nel5 [MocTpoeHue rpaduKoB u3yyYeHHbIX YHKUWA, uAncTpaunsa no rpaduky
CBOWCTBa 3/1eEMEHTapPHbIX OYHKLNA

MpakTnyeckan pabota Nel6 MNpeobpasoBaHus rpadnkoB. Kcnosb3oBaHue NOHATUA OYHKLUKW ANs onucaHns u
aHanmMsa 3aBMCUMOCTEN BESINUYNH.

MNpakTnyeckas pa6ota Nel7 OnucaHue C MOMOLWbI YHKUWI  pas/iMyHbIX 3aBUCUMOCTEN, Mexay
nepemMeHHbIMM B peasibHbIX Npoueccax M3 CMEeXHbIX AUCUMNAUH. FapmoHnyeckne konebaHus. MpuknagHbie
3a4aun.

CopepxaHune yyebHoro marepmana

5.1. PaBHOCUBLHOCTb YpaBHEHWIA, HEPABEHCTB, CUCTEM.

5.2. OCHOBHble nNpuveMbl UX PpeleHns (pasfioXeHne Ha MHOXUTeNs BBeAEHUWE HOBbIX HEW3BECTHbIX,
noAcTaHoBKa. rpadonuyecknin metopq).

5.3. PaunoHanbHble. wuppaumMoHasibHble, MoKasaTesibHble, JiorapumMumyeckue U  TPUTOHOMeTpUYeckue
YPaBHEHNS U CUCTEMBI.

5.4. PauuvoHasbHble, WppaunoHasibHble, MoKa3aTesbHble, Jlorapumuyeckne u TPUFOHOMETpUYeckme
HepaBeHCcTBa. OCHOBHbIE NPUEMbI X PeLleHns

5.5. MeTopa nHTepsasios.

5.6. N306paxeHne Ha KOOPAWHATHOM MN/IOCKOCTU MHOXECTBa pellueHuli ypaBHEHU 1 HepaBeHCTB C ABYMSA
nepemMeHHbIMU H UX CUCTEM.

5.7. MNpumeHeHne matemaTndecknx MeToA0B A1 peLleHns codepXarenbHbIX 3a4ay U3 pas/inyHbix obnacTei
Haykn 1 NpakTukn VIHTepnpeTaums pesynbTarta, YY4eT peasibHbIX OrpaHUYeHnii.

MpakTnyeckas pa6ota Ne 18 PelueHve pauMoHasibHbIX ypaBHEHW, CBOAALMECA K JIMHENHBIM U KBaApaTHbIM,
a TaKkKe aHas10rM4Hble HepaBeHCTBa U CUCTEMBI.

MpakTnyeckasn pa6ota Ne 19 PelleHne nokasaTtesibHbIX YpaBHEHWU, CBOAAWMNECH K JIMHEHbIM 1 KBaApaTHbIM,
a TakkKe aHanormyHble HepaBeHCTBa H CUCTEMBI.

MpakTnyeckan pa6ota Ne 20 PeweHne norapnmMumyecknx ypaBHEHWl, CBOAAWMECA K JIMHEWHbIM U
KBagpaTHbIM, a TakKe aHas/I0rMyHble HepaBeHCTBa U CUCTEMBI.

MpakTnyeckasa pa6ota Ne 21 Vcnonb3osaHue rpaddMyeckoro MeTona peLleHns ypaBHeHUn 1 HepaBeHCTB.
MpakTnyeckasn pabota Ne 22 CocTaBfieHne 1 pelleHne YpaBHEHU 1 HEPABEHCTB, CBA3bIBaIOLLMX HEU3BECTHble
BENINYMHbI B TEKCTOBbLIX (B TOM 4Mc/ie NpuknaaHbIX) 3ajadax.

KoHTponbHas pa6ota Ne 2 no Teme «PelleHne ypaBHEHUIA H HEPABEHCTB».

CopepxaHue y4ebHoOro marepuana

6.1. B3aumHoe pacnosoxeHvie ABYX NPSAMbIX B NPOCTPaHCTBE.

6.2. MapannenbHoCTb NPSAMOL N NNIOCKOCTH.

6.3. [MapannenbHoCTb N/I0CKOCTEN.

6.4. [MepneHanKyNAPHOCTb NPAMOM N NIOCKOCTU.

6.5. MNMepneHanKyNap U HakIoOHHasA. Yrosl Mexay NpsMon U N10CKOCTbIO
6.6. [IByrpaHHbI yros. Yros Mmexgy niaocKoCTAMM.

6.7. MepneHanKyNapHOCTb ABYX M/I0CKOCTEN.
6 8. FeomeTpuyeckue NpeobpasoBaHsi NPOCTPAHCTBA: NapasfesbHblii NepeHoc, CUMMETPUS OTHOCUTE/TbHO

NSI0CKOCTN.
6.9 [MapannenbHoe NPOEKTUpPOBaHME.

26

14

24

14

OK01-05. 09

OK 01-05.09



Tem3 7. KoopgunHatbl 1
KEKTOPbI

Tem3 8. MHOrorpaHHUKU #
Kpyrnble Tena

6. 10.

6.11

Mnowaas opTOoroHaIbHOI NPOEKLUN.
MN306paxkeHne NPoCTPaHCTBEHHBIX quryp.

MpakTnueckas pabota Ne 23 AKCMOMbI cTepeomMeTpun 306paxeHne NPOCTPaHCTBEHHbIX UTYP.
MpakTnyeckas pa6ota Ne 24 B3aMmHOe pacrosioXeHne NpsiMbiX B MPOCTPaHCTBE.

MpakTnyeckasi pa6ota Ne 25 B3aMMHOe pacrnosioxXeHne NaoCKoCcTel B NpoCTpaHCTBe
MpakTnyeckast pa6ota 26 B3aumHoe pacrosioxeHne NpsiMbIX ¥ NOCKOCTEN B NPOCTpaHCTBe.
MpakTnyeckasn pa6ota Ne 27 FeomeTpuyeckre npeobpasoBaHns NPoCTpaHCTBA.

CopepxaHvie yue6Horo matepuana

7.1.

MpsimoyrofibHas (AekapToBa) CMCTEMA KOOPAMHAT B NPOCTPAHCTBE.

7.2. dopmyia paccTosiHAS Mexay [ABYMs TOUKamu.

7.3.
7.4.
7.5.
7.6.
7.7.
7.8.
7.9.

YpaBHeHUs1 cpepsbl, NIOCKOCTY U NPSMON

BekTopbl Moaynb BekTopa. PaBeHCTBO BEKTOPOB. C/I0XKEHe BEKTOPOB. YMHOXEHNE BEKTOpa Ha uncho.

PasnoxeHne BeKTopa Mo HanpaBAeHUsM.
Yron mexay asymsi BEKTOpamu

11poekuusa BeKTopa Ha OCb.

KoopauHaTbl BekTopa. CkanspHoe npoussefeHne BeKTOPOB.

Vicnonb3oBaHne KOOpPAMHAT U BEKTOPOB NPWU peLleHnun MaTemMmaTuyeckux U NpuknaaHbIxX 3agad.

MpakTtnyeckas pabota Ne 28 [leiicTBMSI Han BeKTopamu.

MpakTnyeckasn pabota Ne 29 Mcnonb3oBaHve KOOPAMHAT W BEKTOPOB MPU peLUeHUn MaTemMmaTuyeckmx u
npuknagHbIX 3a4a4. YpaBHeHUs cdepbl.

CopepxaHue y4ebHoro marepuana

8.1.
8.2.
8.3.
8.4.
8.5.
8.6.
8.7.
8.8.
8.9.
8.10

BeplwuHbl, pebpa, rpaHM MHOrorpaHHvka. Pa3sepTka.
MHororpaHHbleyrbl. Bbinyk/bie MHOrorpaHHukn TeopeMa Jinepa.
Mpusma. MNpsamMasa 1 HaknoHHas npuama. MpaBunbHasa npusma.
Mapannenenvneg. Ky6.

Mupamuga. MNpaBuibHasa nupamuaa.

YceueHHas nupamuga

TeTpasgp.

CuvmmeTpuun B Ky6e, B napannenenunese, B npusMe v nupamuge.
CeueHus kyba, Npu3Mbl U NIUpamMubl.

8.11. LiunuHap v KOHYC. YCEYEHHbI KOHYC.

8.12

8.13.

8.14

8.15.

8.16

8.17.
8.18.
8.19.

OcHoBaHue, BbicoTa, 60KoBasi NMOBEPXHOCTb, 06pasytoLlas, pa3seprka.

OceBble CeYeHNs1 U ceYveHusl, napasiesnbHble OCHOBAHMWIO

LLlap u cepa, Nx ceveHus.

KacaTtenbHasi N/10CKOCTb K cghepe.

. O6beM U ero namepeHue

MHTerpanbHas hopmyna obbema.

dopmybl 06beMa Kyba, NPSIMOYro/IbHOro napassienenunesa, NpU3mMbl, LAIMHAPA.
dopmysbl 06beMa NMpamMuabl U KOHyca

11peacTtaBneHve o NpaBW/ibHLIX MHOTOrpaHHKKax (TeTpasap, Ky6, okTasap, A0AeKasaAp U ukocasap).

N DN N

20

30

16

OK 01-05.09



Tema O, Havana
MaTeMaTUUYeCcKoro aHanmsa

Tema 10. IHTerpas un ero
npuMmeHeHve

8.20. ®opmysibl NNowaan NOBEPXHOCTEN UMAMHAPA N KOHyca.

S.21. ®opmysibl o6bemMa Wwapa n naowann cgepsi.

8.22. Mopgobue Ten.

8.23. OTHOLLEHMA nowaaen NoBepxHocTelh 1 06bemMoB NOAOOHbLIX Ten.

MpakTnuyeckasn padorta Ne 30 llputma Mapannenenuned. Ky6. 2

MpakTnyeckasn paboTaNe31l MNupamuga 2
Mpaktnyeckas paboTa Ne 32. MocTpoeHne NPOCTENLLUNX cCeveHnin Kyba, Npu3Mbl, NMpamuabl. 2
Mpaktnyeckass pa6ota N° 33 PeweHne nNaHMMETPUUECKUX W MNPOCTENLINE CTepeoMeTpuUyYeckux 3agad Ha >
HaxoXAeHne reomeTpuyeckux BeNnyumH (4NvH, yrioB)B NpuKNagHbIX 3agadax.

MpakTtuyeckasn padotaNe 34 LinnmnHgp. Konyc. Lap un ciepa. 2
MpakTnueckas pa6oTta N* 35 PelleHne nnaHMMETpPUYECKMX U NPOCTENNX CTepeoMeTpuyeckux 3afjad Ha 2
HaxoXaeHue nnaowasen n Ha HaxoxaeHve 06bEMOB MPUKIAAHbIX 3ajadax.

KoHTponbHas pa6ota Ne 3 no TeMe «MHOrorpaHHuUKM 1 Tefia BpaleHus» 2
CopgepxaHne y4ebHoro marepuana 30

9.1 MocnepoBaTensHoCcTN. CNOCO6GLI 3a4aHnsa 1 CBOWCTBA YMCNOBbLIX NOC/ef0BaTe/IbHOCTEN.

9.2 ToHaTuHe O npegene nocnegosaTenbHOCTUW. CyulecTBOBaHWe Mpedesna MOHOTOHHOM OrpaHUYeHHON’
nocnefosaTeNbHOCTU

9.3 CymMmmunpoBaHue nocseaoBaTesibHOCTEN.

9.4 6eckoHeYHO ybbiBaloLLas reoMeTpuyeckasi Nporpeccuns 1 ce cymma.

9.5.MNoHATNE 0 HenpepbIBHOCTY (PYHKLMN

9.6 MpounssoaHas. MoHATUEe 0 NPOM3BOAHON PYHKLMN. e« TeOMEeTPUUECKNA N OU3NUYECKNIA CMbICT

9.7 YpaBHeHue KacaTenbHOl K rpacmky hyHKUnK. 20
9.8 MNMpounsBogHble cymmbl, PA3HOCTU, NPOU3BEAEHMUS, YACTHOrO.

9.10 Mpon3BoAHbIE OCHOBHbIX 3/1eMEHTapPHbIX (PYHKLMWA.

9.11 NMpumeHeHne NPOM3BOAHON K nccnegoBaHnio PyHKLWIA 1 NOCTPOEHMUIO rpaduKoB.

9.12Mpon3BogHble 06paTHON PYHKLUM 1 KOMAO3NLMK OYHKLMK.

9.13 MpuMepbl UCNONb30BaHNS MPON3BOAHON 4151 HAXOXAEHUSA HaHNYULLEro pelleHns B NpuKagHbIX 3agadax.
9.14 BTOpas npousBoHasi, ee reoMmeTpuyecknii 1 PUn4ecknii CMbIC/I.

9.15 lMpumeHeHne npou3BOAHOW K WuccnefoBaHUio OYHKUWA UM NOCTPOeHuo rpadnkoB. HaxoxaeHve
CKOpOCTW AN18 npouecca, 3a4aHHOK hopMy ol 1 rpadrkom.

MpakTuyeckas padoTam 36 BbluncieHne Npon3BOAHbIX 3N1IEMEHTAPHbLIX (PYHKLNIA. 2

MpakTnyeckan pabota Ne 37 BbluncneHve NpomsBoOAHbIX, UCMNO/b3ys Npasuia guddepeHumpoBaHms 2

MpakTnyeckan pab6ota Ne 38 [Npou3BogHasA: MeXaHWYECKUA U reoMeTpPUYEeCKUin CMbICNT MPOU3BOLHON. 2

YpaBHeHVe kacaTenbHo B 0bLwem Buae.

MpakTnueckas pa6ota Ne 39 M3yueHus CBOWCTB COYHKUMIA H NOCTPOEHWs rpadiukoB C MPUMEHEHNEM 9

NPOV3BOAHON.

MpakTnueckas {3a6ota Ne 40 lNpumeHeHWe NPOM3BOAHON ANA PeLleHus NpUKIagHbIX 3agady, B TOM uucre

COLMaNbHO-3KOHOMUYECKUX H OM3MYECKUX, HA HauMbosnbluMe W HaMMeHblUMe 3Ha4vyeHUsl, Ha HaxoxaeHue 2

CKOpPOCTU U YCKOPEHUS.

CopepxaHve y4ebHoOro marepuana 24
18

10.1 MNepBoob6pa3Hasa u nHTerpas.

OK 01-05. 09

OK 01-07.09.10
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Tema Il. KombuHaTopuka

Tema 12. DnemMeHTbl TEOPUN
BEPOSATHOCTEIA.

10.2MNpuMeHeHNe ONpefiesIEHHOr0 WHTerpasia A/l HaxoXAeHus nowaam KpUBOIMHEWHOW Tpaneuumu.
dopmyna HetoToHa—/1elibHuua.

10 3 TMpuMepbl NPUMEHEHUSI HTErpasia B OULLIKE H TEOMETPUM.
Mpaktnyeckas pabota Ne 41 NureTtaut n ncnectobn&xHas Teonrmn MkOTNbIA — Me*libHuN:«

Mpaktnyeckas pabota Ne 42 MpumeHeHne HHieipaaa K BbIYMCAEHUIO (DU3NYECKUX BESTIMYMH U NOWALEeN
KoHTponbHas pabota Ne 4 no Teme «Havana maremarnyeckoro aHanusa WHTerpan v ero npumMeHeHue»
cofiepXaHve y4YCOHOro marepuana

11.1 OCHOBHbIE MOHATUA KOMOUHATOPUKMN.

11.2 3aga4ym Ha NoACHET Ynca pasMmeLLeHnii, nepecTaHOBOK, COYETaHWA.

11.3 PeweHne 3aga4 Ha nepebop BapuaHToB

11 Adopmyna 6uHoma HbloToHa.

11.5 CoiicTBa 6MHOMMHa/IbHbBIX KO3W(ULNEHTOB

11.6 TpeyronbHuK Mackans

MpakTnyeckasa pa6ota Ne 43 PelleHne npocTenmx KOMOUHATOPHbLIX 3aja4 MeTogoM nepebopa, a Takxe ¢
NCNoJIb30BaHMEM M3BECTHbIX hOpMY.

CogepxaHune yyebHoOro matepvana

12.1 CobbITHe, BEPOSATHOCTb COOLITUSA, C/TIOXEHME Y YMHOXEHNE BEPOATHOCTEN.

12.2  ToOHATWE O HEYaBUCUMOCTUY COBLIT U

12.3 [OuckpeTHasa chnyvaiiHasa BenuuMHa. 3akoH ee pacnpeacneTun. UucnoBble XapakTepucTUKu
OVNCKPETHON C/lyYaHOW BENNUYUHDI.

12.4 TloHATMeE O 3aKoHe 60/bLUMX Yncen

12.5 TMMpepacTtaBneHne AaHHbiX (Tabnuupbl, Anarpammbl, |padukH). reHepasbHas COBOKYNHOCTb. BblOOpPKa,
cpegHee apumeTUYeckoe. megnaHa.

12.6 TMoHaTwMe 0 3agayax MaTeMaTNYEeCKON CTaTUCTVKN.

12.7 PelleHne NpaKkTMYECKUX 3a4a4 C NPUMEHEHEM BEPOSTHOCTHbIXMEe T O/0B.

MNpakTnyeckasa pa6ota Ne 44 AHanui3 nHoOpMauuM CTaTUCTMYECKOrO xapakrepa, npeacTaBfieHHbIX B Buae
Ouarpamm, rpadoukos Npy peLleHur NpuknagHbix 3agad

BHeayantopHas camocTosTenbHas pabora:

1 .PacyeTHO-rpadguyeckme paboThbl

2.BbINoNHeHWe nccnefoBaTelbCkoro NpoekTa

MakcumarnbHaa yuebHas Harpyska(scero)

O6s3aTtenbHada ayauTopHasa yuebHas Harpyska (Bcero)
3 HUX NPaKTUYECKNX 3aHATUIA
BHeayguTopHas camocTtosaTesibHasA paboTa

NN S~

10

292
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88

OK 01-07,09.10



3 YCNOoBNA PEATTSALUNI MPOIPAMMbBI ANCUNMNTNHBI

3.1 Tpe6oBaHMsA K MUHMMA/ILHOMY MaTepuasibHO-TEXHNUYECKOMY 06eCrneyUeHmo

[nsa peanusauym nporpaMMbl AUCUMNANHBI NPeLYCMOTPeH YUYebHbI KabUHET MaTemaTika
O6opyaoBaHMe y4ebHOro KabnHeTa:

- NOCaf04Hble MeCTa Mo KONMMYECTBY 00YUatOLLXCS;

- paboyee MeCTO npenoaaBaTens;

- KOMMN/NEKT yue6HO-HarsAHbIX Nocobuii «MaTeMaTuikay.
TexXHUYecKe CpecTBa 06yUeHNs:

- KOMMbOTEP C MMLEH3VOHHBIM NPOrPaMMHbIM 06eCreUeHneM;

- MyNbTUMEaMA NPOEKTOP;

- MPUHTEP, CKaHep, Konep.

3.2 VIH(hopMaLMoHHOE o6ecrieveHmne 06yyeHus
MepeyeHb YYebHbIX U3aaHUA. VIHTCPHCT-pecypcoB, A0NOSHUTE/IbHOM NNTEPaTypbl

3.2.1. TleyaT Hble N3gaHUA:

—

Bawmakos M.M. Martematuka. YUeOHMK [AN1S  YUPEXAEHWA  Ha4valbHOro W CpefHero
npogeccnoHasibHOro obpasoBaHns/- M.: M3gatenbCkunii LeHTp «Akagemus», 2013. - 256¢.

3.2.2. [ononHUTENbHbIE UCTOUYHUKMU:

I ArtaHacsH J1.C., bytycos B.®., Kagomues C.b. 1 ap. MeomeTtpus (6a308BbIi1 U NPOUSIbHBIA YPOBHN)
10-11.-M., 2006.

2 /Kmumos LLLA. n gp. Anrebpa 1 Hayana aHaimsa 10(11) kn. - M., 2010.

3 Mexneukunini N.A. MaTemaTuKa (y4ebHMK). — M., 2006.

4  KonarnH HO.M., Tkaueea M.B. ®Pepoposa H.E. n pgp. Marematuka: anrebpa ¥ Havana
mMaTemaTW4yeckoro aHanmsa. .Anrebpa W Hayasla MaTeMaTMYeckoro aHaimsa (6a3oBblid 1

yrny6neHHsln yposHu). 10 knacc / nog ped. A.BKmxueHko. — M: OO0 «M3patenibCTBO OHUKC»,
2014.

5 KonarnH HO.M., TkaueBa M.B., depepoBa H.E. u pgp. Marematuka: anrebpa u Havana
mMaTeMaTU4yeckoro adanmsa. Asrebpa 1 Hayana MaTemaTMyeckoro aHanmsa (6a3oBblil U

yrny6neHHblin ypoBHu). 11 knacc / nog ped. A.BOKmxyeHko. — M.» OO0 «M3paTenbcTBo
OHHKC»,2014

3.2.3. ONeKTPOHHbIe U3LaHNSA (3/1IEKTPOHHbIE Pecypcbl)

I JlykaHkuH A.I'. MaTemaTunka [SneKTpoHHbI pecypc.]: yuebHuk ansa ctya. CroO - M.: TOOTAP-
Megua, 2014. - http://www.studentlibrarv.ru/book/ISBN9785970430941.htnTI. cBO6OAHBINA -
BrubnnotoHa. DneKTpoHHas 6ubnmnoTeka cTyaeHTa. Matematuka. [SNeKTPOHHBIN pecypc]: [cainT]. -
ANeKTPoH, AaH. - Pexxum goctyna: http://www.bibliofond.ru , cBo6oaHbI

2 Akagemuk. Cnosapu 1 sHUMKNIONEAMWN. [ONEKTPOHHBIA pecypc]: [caliT]. — DNEKTPOH, AaH. — PeXum
poctyna: https://dic.academic.ru/. cBo60aHbIN

3 Matematem. [3neKTPOHHbIN pecypc]: [caiT]. - OnekTpoH, faH. - Pexum gocTyna:
http://matematem.ru/. cBo60AHbIA KOoNnekyms KHWT, BWAEO-NEKUMA, MNOABGOPKA 3aHMMaTe/lbHbIX
mMaTemMaTUyecKux (PakToB, pas/iMyHble N0 YPOBHIO 1 TEMATUKe 3a4a4i, UCTOPUU U3 XKU3HWU MaTEMATUKOB.

12


http://www.studentlibrarv.ru/book/ISBN9
http://www.bibliofond.ru
https://dic.academic.ru/
http://matematem.ru/

NHopmaums 06 onmmnuagax, HayyHbIX LIKOMaxX Mo Matematuke. Meguateka - Pexum goctyna:
http://www.inath.ru;

4 Konnekuuss  nosHaBaTe/lbHbIX — MatepuanoB 0  uuicne WMm - Pexum  goctyna:
http:."'wA\w.arbuz.uz'x pi html;

5 COOpHUK NIeKUMA. DNeKTPOHHbIE YYeOHUKM W peluebHUKK. KpaTkuil TeopeTuyeckuidi 0630p
AncunnavHel — Pexxum goctyna:  http://www.mathelp.sph.ru

6  Bektopbl B CTCPCO.Me(hnH. OTbICKaHWe Yr/0B ¥ NPOEKLMA, NIoWaAein cevyeHnin 1 06BbEMOB Terl.
MpymMepbl " 3afaun ans CamMOCTOATe/IbHOr0 peLleHuns - Pexxum JocTyna:
http://kvant.mccine.ru/1978/01/skalyarnoe umnozhenie vektorov.htm:

7 OnpefeneHns 1 NCTOPUYECKMe CripaBku. Teopema Jiiniepa - UCTOPUS W [OKa3aTeNbCTBO. M11aTOHOBbLI 1
Apxumenosbl Tena. buorpaguueckme cnpaBku o llnatoHe, Apxumefe. EBknge u gpyrux yyeHblXx,
VMEIOLMX OTHOLLEHME K 3asB/IEHHON TeMe. MHOrorpaHHUKM B WUCKYCCTBE U apXUTEKType - Pexum
poctyna: http://'wmv.tmn.fio.ru/works/26x/304/.

8 Konnekums MHTEPaKTUBHBLIX MaTepuasnioB Mo pas/iMyHbIM BOMPOCaM MaTeMaTuUKM - Pexum fgoctyna:
http://www.exploreleaming.com/;

9 VH(hopmaLMOHHO-MONCKOBasA C1CTEMA MO MaTeMaTUKe MO pasfenam: MiaHUMETpUs B CTEPEOMETPUS -
Pexxum pgoctyna: http://zadachi.nKcnw.ru/easy/;

10 Poccuitcknii obpasoBatesibHbIiA nopTa — Pexxum goctyna: lutp://www-school.edu.ru.

11  ®efepanbHbI  LUEHTP WHMDOPMaLNOHHO-06pa3oBaTe/lbHbIX PecypcoB. (DMEKTPOHHbIA  pecypc]:
YuebHO-MeTOAMYeCKMe MaTepuanbl.  Pexxkum goctyna: www.fcor.edu.ru;

12 MwuHucTepcTBO 06pa3oBaHmns Poccuiickort Pefepaumn. - Pexxum goctyna: http://www.cd.gov.ru:

13 HaumoHanbHbIA noptan "Poccuickuini  06LLe0bpa3oBaTeNbHbliA  MopTan». - Pexum gocTtyna:
http:."7www.schoo|,edu.m:
14 CneupanuanpoBaHHblii - noptan  «/HHOPMaUNOHHO-KOMMYHUKALMOHHbLIE  TEXHOMOMMN B

obpaszoBaHUM». - Pexxum goctyna: http://www.ict.edu.ru

4 KOHTPO/J1b 1 OLIEEHKA PE3YJIbTATOB OCBOEHNA ANCUUTT/IVHBI

KOHTPO/Mb M OLEeHKa pe3y/ibTaTOB OCBOEHWS AMCLMM/MHLI OCYLLECTBASKOTCS NpenogaBaTenemM B
mpouecce NPOBEAEHNA MPAKTUYECKMX 3aHATWI, TECTMPOBaHUA, a TakXKe BbIMO/IHEHMS 00yuYaroLyMICA
NHAMBUAYbHbIX 38AaHWi, UCCefoBaHNN.

Kop, PesynbTar MokasaTesim OLEeHKN DOopMbI ¥ METOAbI KOHT Posis 1

n

Yy

11

OLIEHKM pe3y/ibTaToB 06yYeHus

0 3aBepLLUEHNI OCBOEHUS eueBHOI ANCLMUNMHBLI O6LLAIOLLMIACS AO/MKEH Y.IUTb!
BNageTh -HaxoauT oWN6KN B NPeobpas3oBaHUsX W BbIUUC/IEHUAX  OKCNepTHas OLEHKAa BbIMOSIHEHUS
meToAamMm (OTHOCMTCSI KO BCEM MYHKTaM MporpaMmbl); NpaKkTNyYecknx pa6or,
[0Ka3aTeNbCTB U -HAXOAUT  MPUBAVKEHHble  3HAUEHUs]  BE/IMYMH U KOHTPOJIbHBLIX pPa6oT, 3K3aMeHa,
anropuTMoB NorpeLIHocTn BblUMCNIEHUI (a6contoTHasn W  HanpasneHHble Ha OLiEHKY
petlleHus; OTHOCUTeNbHas); NPaKTUUYECKNX HaBbIKOB.

- CPaBHVBAET YMC/IOBbIE BbIpaXKEHS;

+ BbINOMIHAET apudmeThUeckne AencTBUs Hag uuciamu,

coyeTasi YCTHblE I MUCbMEHHbIE MPUEMbI;

- BblUMCMSIET- U CpPABHMBAET KOPHW, BbINOMHAS MNPUKUAKA

3HAYEHNS KOPHSI NPeo6pPa30BbIBAET UNC/OBblE U GYKBEHHbIE

BblpaXkeHuve, cofiepxallye paavkasbl:

- BbINOMHSIET pacyeTbl MO PopMynam, COAEpPXKaLMM

paaukanbl, OCYLIECTBAAS Heo6XxoAuMble MOACTAHOBKUA W

npeo6pasoBaHusi;

- onpefensieT PaBHOCU/ILHOCTb BbIPAXKEHWIA C paaukanamu;
HaxoauT  3HA4YeHUs  cCTeneHu,  WCMonb3ys  Npu

HE06X04MMOCTN MHCTPYMEHTa/IbHbIE CPEeACTBa,;

13
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NPYMEHATD,
npoBoaU/I»
[loKkasaTe/ibHble
paccyxaeHuss B
xopne peLueHusi
3ajay;

BrafieTb
CTaHAapPTHbIMMK
npvemamu
peLueHusi
paunoHasbHbIX K
mppaumoHasbHbl
X,
nokasartesibHbIX,
CTEeneHHbIX,
TpUroHomeTpuue
CKUX YypaBHEHWI
N HEpPaBEHCTB, X
cucTem;

e 3anucbiBaeT KOpPeHb B N-Oi CTeneHu B BuUAe CTeEneHu ¢
[pO6GHbLIM Nokasatesnem 1 HaobopoT;
*  BblMUC/ISIET CTENEHU C paumMoHasibHbIM MNokKasaTenem,
BbIMOMHAS  MPUKUAKA  3HAYEHWs CTeneHu, CpaBHMBATb
cTeneHu;
- BbINO/HAET npeobpa3oBaHNE UUC/IOBbIX U OYKBEHHbIX
BbIpaXKeHWIA, coAepXaLlmx CTeNneHn, NPUMEHsIsi CBOMCTBA;
- BbINOMHAET Npeobpa3oBaHWsl  BbIPAKEHWUNA, MNPUMEHSS
chopmynbl,  CcBfi3aHHble  CO  CBOICTBaMW  CTEMNEHEeNn,
norapndgmos;
- MpUMeHsIeT MaTemaTtuyeckue MeToAbl [ANs  pelleHns
cofiepxaTefbHbIX 3aflay U3 pas/iMyHbiX 06n1acTeil Hayku u
NPakTUKW, WHTEpNpeTupoBaTb pe3ynbTaTbl C  Y4eToM
peasibHbIX OrpaHUyeHuii;
- pewaeT 3ajaun Ha CBA3b NepBooGpas3Holi u ce
NPOV3BOAHOWN;
- BblUMC/ISIET NepPBOO6PA3HYH0 AN1A AaHHOW OYHKLWK;

pewaeT 3agayn Ha CBSi3b NepBooGpasHOA U ce
NpPOn3BOAHOM;
- pelwlaeT npuknagHble 3aja4n Ha C/1I0XKHbIE NPOLLEHTbI;
- onpegensiet obnactb [ONYCTUMbIX 3HaYeHui
norapnpMmnyUeckoro BbipaXeHus;

npuMeHsieT npwm BbIUMCIEHUN 3HauYeHus
TPUITOHOMETPUYECKOTO  BbIPAXEHUS U €ero  ynpoLieHusi
OCHOBHble (DOPMY/ibl TPUTOHOMETPUM: (DOPMYSIbl CIIOXEHNS,
YABOEHUs!, MpeobpasoBaHnst CyMMbl TPUrOHOMETPUYECKUX
doyHKUMI B Npou3BEAEHNE U NPOM3BEAEHUS B CYMMY,
e pewaeT 3ajayn Ha MpumMeHeHue opMysbl  CyMMbl
6eCcKoHeYHOo yObiBaloLLE reoMeTprUYecKor nporpeccuu;
- COCTaB/ISIET YPaBHEHWs1 KacaTe/lbHOI B 06LeM BUE;
e MpUMeHsIeT MPOM3BOAHYH [ANA pelleHus 3ajady  Ha
HaxoXJeHne HaubosbLUero, HaMMEHbLUEro 3Ha4YeHUss U Ha
HaxoXAeHne aKCTpeMyMa,;
- pelLaeT uppaunoHasibHble YpaBHEHUS;
- pellaeT nokasartesibHble YpaBHEHUS;
- pelwlaeT norapudMmyeckme ypaBHeHUs;
- u3obpaxaeT Ha €eAMHUYHOW OKPYXXHOCTU 3HauyeHusi
apKCuHyca, apkKKOCUHYyca, apKTaHreHca 41cna;
- NpUMEHsieT NpuU peLleHun YpaBHEHWA onpegeneHus
apKCUHyca, apkKKOCKHYCa, apKTaHreHca 4Yn1cna;
- pewaeT no dopmysiam U TPUTOHOMETPUYECKOMY KPYTry
npocTeiiluve TPUroHOMeTpUYeCcKne ypaBHEHUS;
- npumeHsieT o6Wue MeToAbl peLleHust  YpaBHEHMW
(NnpuBefeHne K  JiMHeliHOMY,  KBaapaTHOMY,  MeTop,
pasfioXeHUs1 Ha MHOXWUTEsM, 3aMeHbl NepPeMeHHOW) npu
peLlueHn TPUroHOMETPUUECKUX YPaBHEHUIA;

oTMevaeT Ha Kpyre peLueHus npocTenimnx
TPUrOHOMETPUYECKUX HEPABEHCTB;
- pelaeT nokasaresibHble U norapuMuyeckne ypaBHeHUs1 1
HepaBeHCTBa N0 M3BECTHbIM a/ITOpUTMam;
- NPUMEHSIET cBOWCTBA (DYHKUMIA AN CPaBHEHUS] 3HAYEHWIA
TPUrOHOMETPUYECKNX dPYHKLMIA. peLueHus
TPUrOHOMETPUYECKUX YPaBHEHWIA;

* pellaeT YypaBHEHWsI C MNPUMEHEHWEM BCeX MpPMEMOB
(pasnoxeHus Ha MHOXUTENN, BBEAEHMS HOBbIX
HEeW3BECTHbIX, NOACTAHOBKM, rpadnyeckoro Metoaay):

- pelaeT CMCTeMbI YpaBHEHWIA C NPUMEHEHMEM Pa3/INYHbIX
cnoco6os

- pellaeT HepaBeHCTBA W CUCTEMbl HEpaBEHCTB C
NPUMeHeHNneM Pas/IMYHbIX CNoco6oB;

JKkcnepTHasa OueHKa BbIMOIHEHNA

npakTnyecknx

pabor,

KOHTPO/J1bHbIX pa60T, 9K3aMeHa,

HanpaB/i€HHblIE Ha
NpPakTn4yeCcknx HaBbIKOB.

OLIEHKY

JkcnepTHasa oueHkKa BbINOSIHEHUS

NnpakTn4yecknx

pabor,

KOHTPOJIbHbIX pa60T, 9K3aMeHa,

HanpaB/1eHHblIe Ha
NnpakTn4eCcknx HaBbIKOB.

OLIEHKY
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1cnonb3oBaThb
roToBble
KOMMbIOTEPHbIE
nporpammeil. B
TOM uucne Aand
novcka nyTu
peLueHus n
nnnrcTpaummn
peLueHus
ypaBHEHU "
HepaBeHCTB:
BNafieTb yMeHnem
XapakTepu3oBaTb
noseseHve

ChyHKUNA;

ncnonb3oBaThb
NoJslyYeHHble
3HaHusA ans
onucaHus 7
aHanusa
peasibHbIX
3aBUCUMOCTEN;

BNnaaeTb
OCHOBHbIMM
NOHSATMAMM o}
N/I0CKUX "
NPOCTPAHCTBEH!»
bIX
reome!pmyeckmnx
durypax, nx
OCHOBHbIX
cBOlicTBax

- peluaeT paunoHasibHble, uppauyoHasibHble, nokasartesibHble
1 TPUroHOMeTpUYECKME YPaBHEHUS U CUCTEMBI;

- pewaeT UM WIIOCTPUPYET peLUeHne YpaBHEHUA K
HEPaBEHCTB  WCMOMb3ys  KOMMbITEPHbIE  MporpamMmbl
(pepaktop gpopmyn. Komnac, 1C)

* onpefenatb No hopMyne NpocTeillell 3aBUCMMOCTU, BUS,
ee rpadvka;

- BblpaxaeT no chopmysie oHY NepeMeHHYI0 Yepes aApyrue;

- BblpaxaeT no hopmysie o4Hy NepeMeHHYH0 Yepes Apyrue;

e HaxoguT o06s1acTb onpegeneHns u o06nactb 3HaAYEHUI
thyHKLMY;

- BbINOJIHAET NpeobpasoBaHns rpacmkoB PyHKLUNIA;

- MNpUMEHsieT CBOWCTBa (YHKUMA nNpu  uUccnegoBaHMn
ypaBHeHWI 1 peLleHnmn 3a4a4 Ha 3KCTPEMYM:

* UCMNONb3YEeT CBOMCTBA (DYHKUMWIA ANS1 CPaBHEHWST 3HAYEHUI
cTeneHen 1 norapmgmos;

e CTpPOUT Trpaduku CTeneHHbIX
thyHKUMIA;

e CcTpouUT Trpadukn o06paTHbIX TPUrOHOMETPUUECKUX
doyHKUN 1 onpegensTb No rpadmka» nx CBOMCTB;

* COCTaBNSIET ypaBHEHMS KacaTe bHOl B 06LLEeM BUAE;

- NpUMeHsieT ansa gudpcpepeHumpoBaHns (PyHKUMA npasuna
AnddhepeHUMpoBaHms. Tabnmuy NPOV3BOAHbIX
3/1EMEHTapPHbIX YHKLNIA;

¢ NpoBOAUT C TMNOMOLLbLID NPOU3BOAHOW MCCNefoBaHUA
thbyHKUMN, 3aaaHHOI hopmynoii;

- yCcTaHaBMMBaeT CBSA3M CBOWCTB (OYHKUMW M MPOU3BOAHONM
no ux rpadukam;

- CTPOUT N ynTaeT rpadomkn PyHKLUNIA;

- uccnefyet PyHKUNN;

- cocTaB/isieT BUAbl PyHKLUMIA NO .AaHHOMY YC/I0BUIO;

- pewaetr 3ajauys Ha MpUMEHEHWe WHTerpana Ans
BblUMC/IEHUS (DU3NYECKUX BENMUUH H NoLWaaei;

- ucnosnb3yeT NpUoBPeTEHHbIe 3HAHWSA A1 UCCMeA0BaHNs 1
MoAEenupyeT HeC/10XHble 3ajauu;

M norapugMUUecKknx

*  ONUCbIBAET PacCTOsiHMS OT TOYKU A0 NJIOCKOCTU, OT
nNPSAMOI 0 NSIOCKOCTWU. MeXAay MN/I0CKOCTAMU, Mexay
CKpeLLMBaOLWNUMNCA  MNPSAMbIMK,  MeXAy MPOU3BOJIbHbIMU
domrypamu B NpoCTpPaHCTBE:

aprymeHTMpyeT CBOW  CYXAEHUss O
pPacnonoXeHnn NPOCTPAHCTBEHHbIX Uryp:
- OonuUcbiBaeT U  XapakTepusyeT pas/nyHble  BUAbl
MHOrOrpaHHMKOB, NEPEUYNCTISET UX ANIEMEHTbI 1 CBOICTBA,
- NPOBOAMT AoKasaTesibHble pacCyXaeHusi Npu peLueHumn
3a4auq;
- MPUMEHSIET TEOPUID NPW peLleHnn 3aJad Ha AeincTeus c
BEKTOpaMUu, UCMNO/b3YEeT KOOPAMHATHbIA MEeTos, NPUMEHSITb
[EeNcTBMS BEKTOPOB ANS BbIYUC/IEHUST BE/IMUUH YI/IOB H
paccTosiHui;
- MPUMEHSIET TeOPU0 NpU peLleHnn 3aaad Ha AeliicTBusl c
BEKTOpamu;
- MpPUMeHsIeT Teoputo AN 06OCHOBAHUSA MOCTPOEHUIA U

B3aMMHOM

BbinonHeHne BHeayaUTOPHOW
CamMoCTOATE/IbHON paboTbl
2KcnepTHas oLeHKa BbINO/THEHUS
NpakTNYecknx pa6or,
KOHTPO/IbHbIX pPaboT, 3K3aMeHa,
HanpaBneHHble Ha OLIEHKY
NPaKkTUYECKNX HABLIKOB.

SKcrnepTHast OUeHKa BbINOSIHEHWS
NpPakTNYecKnx pa6or,
KOHTPO/IbHBLIX Pa6oT, 3K3aMeHa,
Hanpas/ieHHble Ha OLIEHKY
NPaKTUYeCKMX HaBbIKOB.

JkcnepTHas OueHKa BbINOSIHEHUS

NpaKTUYecknx pa6or,
KOHTPO/bHBLIX PaBoT, 3K3aMmeHa,
Hanpas/feHHble Ha OLIEHKY

NnpakTn4eCcknx HaBbIKOB.

JkcnepTHas oueHKa BbINOJIHEHUSA

NPaKTNYeCcKnx pa6or,
KOHTPO/IbHBIX PaboT, aK3aMeHa,
HanpasneHHble Ha OLLEHKY

NnpakTnyecknx HaBblKOB.
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1.10

pacno3HaBatb
reomeTpuyeckme
doumrypel Ha
yepTexax,
Mogensax M B
peaslbHOM MUpE;

NPUMEHSITb
N3yYeHHble
cBoOlicTBa
reomMeTpuyecKnx
thuryp n cpopmyn
ans pelueHns
reomMeTpuyecKknx
3aja4 ¥ 3agay ¢
NpPaKTUYeCKUM
coflepXXaHnemM;

BMafeTh
HaBbIKamu
MCNO/b30BaHs
roTOBbIX
KOMIMbIOTEPHbIX
nporpamm npu
peLueHun 3aaay;

HaxoguTb n

BbIYNCNIEHWIA;

1 PACro3HaeT Ha YepTexax U MOAEeNsix pas/inyHbIX Criyyaes
B3aMMHOIO  PacrosiOKeHUs1  MPsAMbIX W MJIOCKOCTEN,
apryMeHTUpyeT CBOU CYXXAEHUS;

- BbIMNOJIHAET NOCTPOEHUSI YII0B MeXAy NpsiMbiMU, NPSIMOIA
1 NIOCKOCTbI, MeXAy M/IOCKOCTSIMA MO OMNUcCaHui |
pacnosHaeT Mx Ha MOAENsX;

B NPUMEHSIET NPU3HaKN 1 CBOCTBA PACMOIOKEHUS NPSAMbIX
1 NMOCKOCTel Npu pelueHnn 3ajavy;

- peluaeT 3a4a4n Ha BblUMC/IEHNE TEOMETPUYECKUX BEJTMUMH;
- NpuYMeHsieT QopMy/bl 1M TEOpPeMbl MIAHUMETPUN  ANA
peLueHns 3a8ay;

- MPUMEHSIET MPU3HaKN U CBOICTBA PacMoOXEHUS NPSMbIX
1 NJIOCKOCTEN Npu pelueHnn 3aaay;

- n3o6paxkaeT Ha PUCYHKaX W KOHCTPyUpyeT Ha Moaensix
nepneHauKynsipbl M Hak/OHHble K MJIOCKOCTW, MpsiMble,
napannesnbHble  MAOCKOCTW, YIbl  Mexay npsiMoi 1
N/IOCKOCTbIO 1 06GOCHOBLIBAET MOCTPOEHUS;

* M306paxaeT Ha uepTexax W MOAENAX PacCTOsiHAA U
060CHOBbIBAET CBOUX CYX/AEHUS;

- onpegensieT u BbIYUCASET PacCTosiHUE B NPOCTPAHCTBE;

- N306paxaeT MHOTOrpaHHVKA 1 BbINOJIHAET NOCTPOEHMST Ha
N306paKEHUSAX 1 MOAENSAX MHOTOTPaHHUKOB;

BblUNCASET  JIMHEWHble  3/1EMEHTbl U YI/10B B
NPOCTPAHCTBEHHbIX KOH(Urypauusix, apryMeHTMpyeT CBOU
CYyXAeHUs:

- CTpOVWT npocTelilune ceveHns Kyba, Npru3mMbl, NMpamMuisbl;

- NpYMeHsieT hakTbl 1 CBEAEHNS U3 NIAHUMETPUN;

- MPUMeHsIeT CBOCTBA CUMMETPUMN MPU PeLIeHnn 3ajay;

- 1306paxaeT OCHOBHble MHOFOTPaHHUKN W  BbINOHAET
PUCYHKW MO YC/IOBUSIM 3ajay;

- pelwaeT 3ajaysM Ha MNOCTPOEHWE CeYEeHWU, BblUMCEeHNEe
OJIMH, pacCTOsIHWIA, YrnoB, niowaaei;

- NPUMEHSIET CBOWCTBA CUMMETPUM NPU PeLLeHUN 3ajay Ha
Tena BpaleHns, KOMOMHaLMIO Ten;

- 1n3obpaxaeT OCHOBHble Kpyr/ible Tena Wu
PVICYHKU MO YC/IOBUIO 3ajauu;

- peluaeT 3a4a4un Ha BblUMC/IEHWEe Miolwaaeit NIoCKuxX ouryp
C NPUMEHEHNEM COOTBETCTBYIOLLMX (QOPMY/ST U (DAxXTOB W13
nnaHuMeTpuu,

- BbIUMCNSIET PACCTOSIHUI MeXAy ToUKamu;

* HAXOOUT ypaBHEHUS! OKPYXXHOCTU, cdpepbl, M1I0CKOCTY;

- BbIMOJIHAET NOCTPOEHME MO 3afaHHbIM KoopAnHaTaMm TOYeK
1 NMIOCKOCTEN, HaXoANT KOOPAUHATbI TOYEK;

* pellaeT -3afauM Ha BblUMC/IEHWe nnowaaeli NoBepXHOCTU
NPOCTPaHCTBEHHbIX TerT;

- pelwaeT 3adayn Ha npuMeHeHne opMy BblUUCIEHUS
06BHEMOB;

BbINO/THAET

- npeacrtaendeTr peuwieHue
KOMMbKOTEPHLIX NporpamMmmv

3agady C UCMNoJsib30BaHUEM

| -pewaeT KOM6MHATOPHbIE 3afaqvM MeTofoM nepe6opa U Mo

OKcnepTHas OLeHKa BbINO/IHEHNS
npakTnyeckmx paéor,
KOHTPO/IbHbIX paboT, 3K3aMeHa,
Hanpas/ieHHbIE Ha OLEHKY
NPaKTUYECKNX HaBbLIKOB.

SKcnepTHas oLeHKa BbINOSIHEHMs!
NpakTn4Yecknx pabor,
KOHTPO/IbHbIX PaboT, aK3ameHa,
HanpaB/eHHbIE HA OLLEHKY
NpPaKTUYeCKNX HaBbIKOB.

BbINosiHeHne BHeayaUTOpPHOI
CamMoCTOSTebHOM paboTbl
KcnepTHas oLUeHKa BbINOIHEHUS
NpPakTNYecknx pa6or,
KOHTPO/IbHbIX PaboT, 3K3aMeHa,
HarnpaB/ieHHble Ha OLIEHKY
NPakTUYECKNX HaBbIKOB.

JKcnepTHasa OLueHKa BbIMOJIHEHUA
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oueHuBaTb
BEPOATHOCTM
HacTynieHus
co6bITUI "
npocTenLnx
npakTUyeckKnx
cUTyaumsax 7
OCHOBHbIE
XapakTepUCcTUKM
cny4aliHbix
BeJIMYMH

npaBuny YMHOXEHUST;

- pelwaeT npakTMyeckne 3agaqv ¢ UCMnosib30BaHMEM MOHATHIA
¥ NpaBul KOMBUHATOPVIKU;

* peLlaeT '3a/ja4um Ha BbluMC/IeHNE BEPOSITHOCTEN COBbITUIA;

- pelwaeT npakTuyeckve 3afjaqv Ha 06pPaboTKy UMC/IOBbIX
OAHHbIX, BbIUUC/IEHNE UX XapaKTepUCTVK;

NpPakTUYeCcKNx pa6or,
KOHTPO/IbHBLIX PaboT, aK3aMeHa,
Hanpas/fieHHble Ha OLLEHKY
NPaKTUYECKNX HABbIKOB.

Mo 3aBepLLEHUM OCBOEHUS YYeBHO ANCUMNMHBI 06YYaOLLMIACS AONMKEH 3HATD:

Xl

3.2

3.3

npeacTaB/eHns o
MatemaTke Kak
yacTu  MWPOBOWA
KyNbTypbl "
mecTe
MaTeMatmKu B
COBPEMEHHOM
LMBUIN3ALNN.
Cnocoo6bl
onucaHus
SABNEHn
peansbHoro
Ha
MaTemMaTU4eckom
A3bIKE;
npeacTaBneHns o
MaTeMaTmnyeckmnx
NOHATUSAX Kak
BabKHEMLLNX
MareMaTnyeckmnx
MoAensx,
NO3BOMSAIOLLMX
onucbiBaTb "
nlyyatb pasHble
npouecchbl "
SABNEHUS;
noHnmaTb
BO3MOXHOCTM
akcmomaTtuyeckoe
o NoCTPOEHUsI
MaTteMaTnyeckmx
Teopuii;

mupa

- onpegensieT posb MaTeMaTuky B
3KOHOMUIKE, NMHPOPMALMOHHBIX
npakTuyeckoli AesiTeNbHOCTY;

- HasblBaeT Leu M 3ajayy U3ydeHusi mateMaTuku npu
ocBoeHuun npodeccuii CMNO:

Hayke, TexHuKe,
TEXHONOTNAX "

- NpUBOAWT NpuUMepbl (OYHKLMOHa/bHbLIX 3aBUCUMOCTEl U
peasbHbIX NpoLeccax U3 CMeXHbIX AUCLUMNIINH;

- HasblBaeT aJroputM BbIYUC/IEHUS MPOU3BOAHON  Ha
nprvMepe BbIYUC/IEHUS MIHOBEHHOW CKOPOCTU U Yr/10BOrO
KoadhdumLmeHTa KacaTeNbHON’;

nepeuncnsieT npuMeHeHVe KOpHel Wn cTeneHeir npu

BbIUAC/IEHUN CPEAHUX, [AefNleHUn OoTpe3ka B «30/10TOM
ceueHun»;

- onucbiBaeT paAuaHHblii  MeTod W3MepeHus  YrnoB
BPALLEHNA U UX CBS3b C rpajlyCHOW Mepoil;

- [acT onpegeneHve TMOHATUAS MNepemMeHHoW, npuBoaUT
npUMepbl 3aBUCUMOCTER MeXay NepeMeHHbIMY;

- MpuBOAUT [AOKa3aTeslbHble PACCYXAEHUSI HEeKOTOpPbIX

CBOWCTB JIMHEHOW 1 KBaApaTUYHO OYHKLWIA:

- NnaeT onpejesieHne rapMoHUYEcKUX KonebaHulii  H
npuBOAUT NpPUMeEpPbI rapMOHMYEcKux Konebawwii  ans
onuncaHnsi NPoLLEeccoB B hM3nke 1 APYrrx 06/1acTaX 3HAHNS;
- hopMynIMpyeT MexXaHW4YecKUii U reoMeTpuveckuii cMbIC/
NPOn3BOAHOMN;

- [JaeT npocTeillune cBefieHNsi O KOPHSAX asrebpamnyeckmnx
ypaBHEHWA, MOHATWE WCCNefoBaHWA ypaBHEHWUA U cucTem
YpPaBHEHNIA;

e OnMCbIBaeT TEOPUI0 PABHOCWU/IbHOCTY YPaBHEHWIA.

1 oopmyniMpyeT onpefesnieHusl, MpU3HAKoB U CBOMCTBa
napannesibHbIX n nepneHAMKyNsipHbIX naockocrei,
[LBYTPaHHbIX U IMHEWHbIX YI/10B;

- hopmynMpyeT M [OKasblBaeT OCHOBHble TEOpPEeMbl O
paccTosiHMAX (TEOPEM CyLLECTBOBAHUS, CBOWCTBA);

e OonucbIBaeT MNPOoLECC NapasiyieNlbHOro MNpPOeKTUPOBaHUS U
€ro CBOIiCTBa;

e chopmynupyeT TeopeMmbl
NPOEKLUN MHOT 0y TONIbHUKA;
- [aeT onvMcaHWe U XapakKTepUCTMKY pas/InyHbIX BUAOB
MHOrOrpaHHMKOB, UX 3/1IEMEHTbI 1 CBOICTBA,;

O nIoWOoAN OpPTOroHasbHOM

- [JaeT XapakTepuctuky U1 K306paxeHne ceveHus.
pas3BepTK/MHOIOrpaHHIKOB;
* nepeuucnseT BuAbl CUMMMETPUM B  MPOCTPAHCTBE,

chopmynmpyeT onpeseneHnst 1 CBOCTB:

1 [acT XapakTepucTuky CUMMETpUM Ten BpalieHuss «

OueHka pe3ynbTaTos
BbIMO/IHEHUA KOHTPOJIbHBLIX pa6oT
M NPOBEpPOYHbIX TEecToB Mo
M3yyaeMbIM TEMaM.

OueHka pe3ynbTaTos
BbIMO/IHEHWSI KOHTPO/TbHbIX Pa6oT
MW  NPOBEPOYHbIX TEecToB Mo
“3yyaembIM TEMaM.

OueHka pe3ynbTaTos
BbIMO/THEHNSI KOHTPOJIbHBIX Pa6oT
¥ NPOBEPOYHBLIX TECTOB, YCTHbIX
OTBETOB MO U3yyaeMblM TEMAM.

BbInosHeHne LoMaLLHKX
3aaHuii.
HanucaHve pechepata 7

COCTaB/IEHNE Npe3eHTauun.
BbinosiHeHne BHeayaUTOpPHO
CaMOCTOATENIbHOWN paboThl.
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14

npeacTaBneHns
06 OCHOBHbIX
NOHATUSAX
MaTeMaTn4yeckoro
aHanMsa U Ux
CBOliCTBax:

MHOrOrpaHH1KOB;
- nepeuncnuTe BuAbl Ten BpaleHusi, opMymMpyeT ux
onpeaenieHnin n CBOCTB:
- chopmynupyeT TEOpeMy O CEeYeHUU Lapa M/I0CKOCTbIO U
N/1I0CKOCTK, KacaTesibHOM K cdhepe:
-flaeT XapaKTepucTukKy n n3obpaxkaeT Tena BpalleHusi, KX
pas3BepTKM, CeYEeHUSsT;
- [paeT onpegeneHve naowanu M 06beEMa, aKCUOMbl U
CBOIACTBA;
- OonucbiBaeT METOJ, BbIYMC/IEHUS M/oWann MOBEPXHOCTU
cthepl;
- nepeyncnsieT npaBuna  pasfiOXeHUsl  BEKTOPOB B
TPexXmMepHOM MPOCTPAHCTBE;
- HasblBaeT NpaBu/ia HaxXxOXAEHWs KoopauHaT BekTopa B
NpOCTpaHCTBE;
- dopmynupyet npaBuna  AENCTBUIA C  BeKTopamu,
3a/laHHbIMM  KOOpAMHATaMX  CKa/IsipHOro  Npov3BefeHust
BEKTOPOB, BEKTOPHOIO ypaBHEHWsI MPSIMOIA U NIOCKOCTY;
- NpVBOAWUT [0Ka3aTesibCTBO TEOpPeM CTEpeoMeTpun U
B3aUMHOM  pacrnosioXeHuM npsMbIX U naockocTel
MCMNosib30BaHNEM BEKTOPOB:
- MNOHATUS KOpPHA $-ii CTeneHu, CBOWCTBa pajvkasioB U
npasuia CpaBHEHNs1 KOpHeil;
- MOHSITUE CTENEeHU C AeNCTBUTENbHLIM MOKa3aTeseM;
- [haeT onpegerieHve PaBHOCUMLHOCTU  BbIPAXEHUI C
pagvkanamu;
- 3annUcbiBaeT KOpeHb $-/i CTeneHW B BuAe CTEMEHU ¢
[pO6GHBLIM Nokasatesnem ¥ Hao6opoT;
- hopMyIMpyeT CBOIiCTBA CTEMNEHEN,

copmMynupyeT  onpefesieHMst  TPUrOHOMETPUYECKUX
doyHKUMIA  AnA yrnoB  noBopoTa M OCTPbIX  Yr/0B
NPSIMOYTO/IbHOTO TPEYTrO/IbHUKA;
- nepeuncnsieT OCHOBHble (OpPMy/bl  TPUTOHOMETPUMK:
chopMy/ibl  CNOXEHUS!, YABOEHUsl, NPeobpa3oBaHUsi CyMMbI
TPUroHoMeTpuyeckux  OYHKUMA B  npousBedeHue W
Nnpou3BefeHNsi B CyMMY;
- HasblBaeT CBOICTBA CUMMETPUM TOYEK Ha eAUHUYHON
OKPY>XHOCTMW.
- hopmynupyeT noHsATME O6paTHbIX TPUTOHOMETPUYECKUX
thyHKUMIA;
- [bacT onpegeneHve MOHATMA rpaduka, onpeaeneHve
NPUHAANEXHOCTU TOYKM rpadouky pyHKLMM;
* hopmynMpyeT onpeneneHe yHKLMY;
* hopmynMpyeT NOHATME 06paTHON yHKUMK, onpeaeneHne
BUAA;
- hopmynmpyeT NOHSAT Ne CNIOXKHON OYHKLWNK;
- [aeT onpegefieHNe  HeEMpepbIBHOW  Nepuoanyeckoi
thyHKUMY;
- hopMynuMpyeT CBOICTB CUHYCa U KOCUHYCA,;
- [laeT onpefesieHre paspbIBHON NEPUOANYECKON DYHKLNN;
- hopMynMpyeT CBOICTBA TaHrEHCA 1 KOTAHIeHCa;

[JaeT onpefeneHne YXC/IOBOI MOCnefoBaTeNbHOCTY,
nepeuncnsieT cnocobbl ce 3aaaHuns;
- baeT onpejeneHue npegena nocnefoBaTeNbHOCTU:
1 HasbiBaeT popMy/ibl M NpaBuia BbIYACNEHUS CYMMbI
6EeCKOHEYHOro 4MC/I0BOTO psifa Ha NprYMepe BbIYWC/IEHNS
CYyMMblI 6EeCKOHEeYHOo ybbliBatoLLemn reoMmeTpuyecKom
nporpeccuu;
* flacT onpejeneHne Npou3BoaHON’;

1 NnepeuncnseT npaeuna AudepeHLpoBaHUs:
| - nepeuvcnsier opmynbl U3  Ta6AMUbl  MPOU3BOAHBIX

OueHka pe3ynbTaTos
BbIMO/IHEHUS] KOHTPO/IbHBIX Pa6oT
M NPOBEPO4YHbIX  FOCTOB MO
“3yyaembIM TEMaM.

BbINOMIHEHVE AOMALLHUX 3aaHui

HanucaHue pedepata 7
cocTae/fieHne npeseHTaLmun.
BbInosHeHve BHeayAMTOPHOIA

camMoCTOAATENIbHOW paboTbl.
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15

IS

npeacTaBfieHust o
npoteccax 7
ABNEHUSIX,
NMERLLNX
BEPOSATHOCTHBIN
XapakTep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTAX
B peaslbHOM Mupe,
OCHOBHbIX
NOHATUAX
3/1eMeHTapHoi
Teopuun
BeposiTHocTel

npouecce OCBOEHUN Yy4yebBHON

3/1EMEHTapPHbIX YHKLNIA;

- hopmynnpyeT Teopembl O CBSI3W CBOWCTB (PYHKUUN K
Npon3BOAHOM;

- 0aeT onpefeneHne UHTerpasia u nepBoo6pasHoii’

- nepeuncnsieT npasuna BbIYACNEHMSA NEPBOOGPA3HON U
Teopembl HbloTOHa—/lenbHMLa;

- NMPOM3BOAUT 3aMUCb PELUEHUsi CTaHAAPTHbIX YpaBHEHWIA,
npuemMoB npeobpas3oBaHWsl YpaBHEHW AN CBefeHus K
CTaHAapTHOMY YPaBHEHMIO;

- nepeyncndeTr OCHOBHbleE nNpuemMbl peweHna Ccuctem c

o6LwmmMmn BOnpocamu peLueHus HepaBeHCTB n
NCMNO/Ib30BaHME CBOWCTB W rpadiukoB OYHKUWUA  npun
peLUeHNN HEPABEHCTB:

-nepeuncnsieT npaeunaa KOMOGMHATOPUKY;

- [baeT onpegeneHve KOMOUHATOPUKK:  pasMeLLeHUsIMN,
coueTaHUsIMK, MepecTaHoOBKaMy W QOpPMy/bl  ANs  UX

BblHUNC1EHUA;

- (hbopmynmpoBka 6GuHOMa HbIOTOHA W  TpeyrosibHMKa
Mackans;
thopmynmposka Knaccmyeckoro onpegeneHvs

BEPOSITHOCTW, CBOICTBA BEPOSITHOCTM, TEOpPeMbl O CymMMme
BEPOSATHOCTEN;

- npuBOANT NpUMepbl BblYNCTEHNA BepOﬂTHOCTeVI;

- [acT npeacTaBfieHMe  UYUCMOBbIX  AAHHbIX H WX
XapakTepucTuk;
ONCUMNAUHBL  OByYalolmMinics  NonyumT™

CHOPMMPOBOHHOC T O6LLMX KOMNEeTEeHUNA

OK
0!

OK
02

OK
03

Bbi6MpaTb
cnocoo6bl
peLueHus 3agau
npodpeccrmoHanbl)
oli penaTenLHOCTH,
NPYMEHUTESTBHO K
pasfiMyHbIM
KOHTeKcTam

OcyLecTBNATb
NOWUCK, aHanm3 un
WHTepnpeTaumio
NHchbopmaymu,
Heobxogumon ans
BbINOJIHEHUSA
3ajad
npocdpeccuoHanbl!
oli gesaTenbHOCTM

MnaHnpoBatb U
peann3oBbiBaThb
cobcTBEHHOE
npocheccunoHanbi!
OC U JNINYHOCTHOE
passuTue

PewaeT npodhunbHble 3aaaun.

MepeHocut ycnosme NpodouibHbIX 3a4a4 B
MaTeMaTU4ecKyt MOAEeSb.

CuctemaTmyeckn BbINOHAET BHEAyAUTOPHY paboTy.
BnageeT yCTHbIM CUETOM.

Bbligensetr npuMepbl, Kacawwmecs npodeccuoHabHbIX
lofay. 0OBbACHAET HabnoJaemoe SIBNeHWe B cO4veTaHuu ¢
NpoheccuoHabHbIMA 3HAHUSIMWU, NPUMEHSIET MOJTyYEHHbIE
3HaHUA B no6oii cTyauum, CBSI3aHHO c
npodeccrnoHasibHbIMY 3aa4amm

MnaHnpyeT NHOPMALIMOHHBIV MOUCK

Mounck n oTbop Heo6XoAMMONM MHOPMaLMN B pPas/INYHbIX
NCTOYHUKaxX

MN3BnekaeT NepBuUHy0 MHOPMALMIO

OcyulecTBAsieT NEPBUYHYIO 06paboTKy MHOpMaL K.
XpaHut H cUcTeMarTusnpyer, nposoauT
WHOpMaLMM  Ans MUCNOSb30BaHWs  Mpu
NMoCTaB/IEHHbIX 3aau.

OpuvieHTupyeTcsl B MHGOPMALMVOHHBLIX MOTOKax, Bblaensiert
rnaBHOe U HeoGxoaMMoe.

aHanms
peweHnn

Cnoco6eH cpaBHUTL U KlaccUULMpPOBaTb MHGIOPMALMIO.

MpunexHo BeAeT 3anncu B TETPaaM.

CucTemaTuyeckn nocelaeT 3aHsaTHs, UCNonb3yeT oblume
npYembl Npu peLleHnn TeX UAN UHbIX 3aaad

BbINosHAET Bce BUbI paboT, npeanaraembix
npenogasartesniem

O60cHOBbIBaeT Bbi6opa BMAa, METOOB U NPMEMOB pPaboThbl

O60CcHOBbIBaeT Bbl60p n onTMMasibHOCTb CcocTaBa
NCTOYHUKOB, HeO6X0,qMMbIX Aona peweHna NnocTaB/IEHHOM

BO3MOXXHOCTb

BbINosiHeEHME AOMAaLUHUX 3afaHuii
ViccnepoBaTesnbckasi pa6oTa.
BbinonHeHne NpPoBEpPOYHOro
TecTa, YCTHbIX OTBETOB.
HanucaHve pedhepaTa 7
cocTaB/ieHMe Npe3eHTauun.
BbinosiHeHne BHeayaUTOpPHOI
caMoCTOATe IbHOM paboThl.

NOBbLICUTb YpPOBEHb

OKcnepTHasi OLEHKa B npolecce
3aWnTbl  MPaKTUYEeCcKUX paboT,
peLLeHns CUTyaUMOHHbIX 3aaadq.
CaMooLieHKa, Hanpas/ieHHas Ha
CaMOCTOSITE/IbHYHO OLEHKY
CTYAEHTOM pe3ynbTaToB CBOEl
[esiTeNnbHOCTH.

3kcnepTHoe  HabnogeHne  w
oLeHKa [eATeNbHOCTM
o6yuatouierocsi B npouecce
BbIMO/IHEHNAA ~ CaMOCTOSITE/IbHO

paboTbl 1M AOMAaLUHMX 3adaHuii.
OueHka BbINOJ/IHEHNUS
BHeayauTOpHOI

camoCTOoSATe IbHOM paboTbl
BbINOJ/IHEHNE KOHTPOJIbHbIX
paboT, HanucaHue U1 3aWwuTa
pecepatoB €  WCMOJSIb30BaHME

M3gaHnin nepuognyveckor nedyatu
1 NHTepHer-pecypcoB

KauecTBeHHOe BbINO/IHEHNE
npakTUyecknx pa6ot "
BHeayANTOPHOIA

caMoCTOATEe TIbHON paboThl
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OK
04

OK

05

OK
09

Pa6oTaTtb 0

Konnektmnee n

KOMaHze.
3athheKkTMBHO
B3auMofeiicTBoBa
Tb C Konjeramw,
PYKOBOACTBOM,
KIIMeHTamu.

OcyuiecTBnAaTb
YCTHYIO 1
NMUCbMEHHY0
KOMMYHMKaLmio
Ha
rocyapcTBeHHOM
A3bIKE C YYeTOM
0Cob6eHHoCTE
counanbHOoro u
KYNbTYPHOrO
KOHTEeKcTa

Mcnonb3oBaTb
NHA)OPMALMOHHBI
e TexXHoMornMm B
MpocpCCCHOMMNJIbH
O fenTenbHOCTH.

3aaun

PauwnoHansHoe pacnpenensieT BpeMsi na Bec aTanbl peLleHust
3ajaun

[enaeT camoaHanu3 BbINOSIHEHHOW paGoThl

BefieT caMOKOHTPO/1b CBOE AeSATENBHOCTM Ha 3aHATUN
MpoBOANT KOPPEKLMIO CBOE AESATENIbHOCTY.

BoBpemsi BbINOJTHAET paboTy Haj olmbkamm

YmeeT pabotatb B napc, B ipynne. Bnapgeetr aTukom
B3aMMOOTHOLLEeHWIA.  PacnpefensieT posv B KOJUIEKTUBE.
Bnageet pasnnuHbIMK COUMANbHLIMU POMISIMU, aAEKBATHO
OLeHMBaET CrO Posib N KOIEKTUBE.

MpaBunbHO NPON3HOCUT
ncnonb3yemMble B MaTtemaTtyke.
FpamMoTHO BeAeT 3anucu B TeTpaau

MpaBW/bHO CTaBUT BOMNPOCHI U AaeT NOJHbIA H NpaBW/bHbIN
OTBET Ha MNOCTaB/IEHHbI Neaarorom BOMPOC, NPUMBOAUT
060CHOBaHne

Ha3BaHWA n TePMUHbI,

CoTpyaHuyaeT B rpynne. BbicTpavBaeT B3a¥MOOTHOLLEHUS
C OKpyXalWuMi. YMeeT BbiCNyllaTb CO6ecefHuKa,
BblpaboTaTb CO6CTBEHHOE MHEHWe, Mpe3eHToBaTb Ceobs,
3a7aBaTb BOMNPOChI, BECTU ANUCKYCCUIO

BnageeT HaBblkamy PaboTbl C Pas/IMUYHLIMK  FaKeTaMu.
MepefaeT MHOPMALIMIO CXATO, NOJHO, BbIGOPOUHO

Pabota npoeKkTHbIX rpynn -
HanpaefieHa Ha OLEHKY 06LInx
KOMMEeTeHUU,  CBSi3aHHbIX  C
HaBblKaMW ynpasneHust paboueii
rpynnoii

MeTog 0606LeHNs He3aBUCKMbIX
XapakTepuUCTVK — HanpaB/ieH Ha
OLLeHKY [aHHbIX, MOJTIyYEHHbIX B

pesynbTaTe  HabnwaeHus 3a
[esATeNbHOCTLIO CTyfeHTa B
pa3NnYHbIX CUTyaLUsIX.
CounomeTpusi - HanpaB/ieHa Ha
OLLEHKY KOMaHAHOro
B3aMMoaencTeus n poneii
Y4YaCTHUKOB

KauecTBeHHOe BbINO/IHEHNE
NpaKkTU4eCcKnx pa6ot 7
BHeayaUTOpHOI

CamMOCTOSATENbHOM paboTbl

KcnepTHoe HabnogeHne  u
oLeHKa OeATenbHOCTH
obyuatoLerocs B npotecce
OCBOEHUSA YH4EOHOWN AUCLMMANHDI,
BbINO/IHEHNST  CaMOCTOSITE/bHOM
paboTbl M AOMaLUHMX 3adaHuii.
OKcnepTHasi oueHka B npouecce
3alnTbl  NpakTUyYeckux pab6or,
peLleHnsi CUTYaLMOHHbIX 3a4au.

OueHKa 3HaHUW, YMEHWNIA N HaBbIKOB N0 pe3y/ibTaTaM TeKyLLEero KOHTPons Npon3BoanTcCs B
COOTBETCTBUN CYHMBEPCA/IbHOW LLKano (Tabnya).

MpPOLEHT pesy/ibTaTUBHOCTM

KauecTBeHHas oueHKa MHOUBUAYaSIbHbIX 06pa303aTeanb|x

(NpaBwU/IbHbLIX OTBETOB) LOCTXKEHWI
6ann (oTmeTKa) BepbasibHbIn aHanor
90+100 5 OT/INYHO
80 89 4 XopoLlo
70+ 79 3 yA0BeTBOPUTESIBHO
MeHee 70 2 HC y[0B/1eTBOPUTENIbLHO
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