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1. HACHOPT PABOYEM TPOI'PAMMBbBI YYEBHOI'O ITIPEIMETA
OVII(Y).04 MaTtemaTuka

1.1. O6JacTh NpUMEHEHHSI POTrPAMMBbI

[Tporpamma oOmieo6pazoBarenbHOro yueOHOro npeamera «MaremaTukay mpeqHazHadyeHa Jis
U3ydeHHs TpeaMera B MNpo(ecCHOHAIBHBIX 00pa30BaTENbHBIX OpPraHU3alUsAX CPEIHETOo
npodeccuonanbHoro odpazoBanus (anee - CIIO), peanusyromux 00pa3oBaTeIbHYIO TPOrpaMMy
cpeaHero oomero oOpa3oBaHus B Ipeesiax OCBOCHHS OCHOBHOM 00Opa3oBaTEIbHON MPOrpamMMbl
CIIO na 0a3e ocHOBHOro oOmiero oOpa3oBaHHS MpPH TMOJATOTOBKE KBAIU(DUIMPOBAHHBIX
CHELHATNCTOB CPETHETO 3BEHA.

Pabouas mporpamma yueOHOro mnpeamera pa3paboTaHa B COOTBETCTBHHM C TpeOOBaHUSIMU
denepanbHOro roCy1apCTBEHHOTO0 00pa30BaTEIbHOIO CTAaHAAPTA CPEIHETO OOIIEro 00pa3oBaHUS
(Hanee — ®I'OC CCO), yrBepxkaennoro [Ipukazom Munobpuayku Poccun ot 17.05.2012 N413;

C y4ETOM:

- TpPUMEpPHOM OCHOBHOM 00pa30BaTENIbHONM MPOrpaMMbl CpPEAHETO O00IIero oOpa3oBaHMs,
0JIOOpPEHHO pemeHueM (QenepatbHOro y4eOHO — METOIMYECKOTO OOBEIUHEHHS IO OOIIeMy
obpazoBanuto (mpotokon ot 28 utons 2016r. Ne 2/16-3);

- TpUMEpPHOM mporpamMmbl ydyeOHOM naucuuiuiMHbl «MartemaTuka: anredpa Hayaia
MaTeMaTHUYECKOTO aHalli3a; FeOMETPHs», peKoMeHJoBaHHON denepalbHbIM TOCYAapCTBEHHBIM
ABTOHOMHBIM yupexjeHueM «PenepaabHblii HHCTUTYT pa3BUTHs oOpazoBaHus» (naiee — OI'AY
«D®UPO») B KauecTBe MPUMEPHON IPOrpaMMBbI Ui peau3allid OCHOBHOM MpodeccnoHalbHOM
obpazoBarenbHoi nporpamMmbl CIIO Ha 6aze oCHOBHOro 001Iero 0Opa3oBaHUS C MOJYYCHHEM
cpenuero obmiero oopazosanus, [Iporoxon Ne3 ot 21 uromns 2015r.

- paboueii mporpaMMbl BocriuTaHus 1o crnenuanbHocty 09.02.07 NHDOpManmoHHbBIe CHCTEMBI
U TIPOrpaMMHUpPOBAHUE.

1.2. MecTo npeaMera B CTPYKType NPOrpaMMbl

YueOHbIl npeaMer «MaTemaTuka» SBISeTCS NpeaMeToM o00I1eo0pa3oBaTeNbHOr0 y4eOHOro

[IMKJIa B COOTBETCTBUU C TEXHOJIOTUUECKUM MpoduiieM mpoPecCHOHAIBHOTO 00pa30BaHusI.

VYuebublii npeamer «MaremaTHka» OTHOCUTCS K npeamerHoi oOmactu PI'OC cpennero
ob1ero oopazoBanusi «MaTemaTuka U UHPOPMATHKAY U3 00S3aTEIbHBIX MPEIMETHBIX 00JIacTeil.

YpoBeHb ocBoeHus ydeOHoro mnpeamera B coorBercTBUM ¢ PI'OC cpeanero obuero
o0Opa3oBaHus yriyOJeHHBIN.

Pabouass mporpamMma ydeGHOro mpeamera «MaremaTHKa» HMMEET MEXIPEIMETHYIO CBS3b C
o0uieo0pa3oBaTeIbHBIMU  yUEOHBIMU TpPEIMETaMH: XHMHS, AacTpPOHOMHS, HHQOpMATHKa U
npoQUIBLHBIMU TTPEIMETaMH.

N3yuenue yueOHOro npeamera «MaTemaTHKa» 3aBEpIIAETCs MPOMEXYTOUHOM aTTecTaluel B
dopme sk3ameHa B pamkax ocBoeHus [IIICC3 Ha 6a3e ocHOBHOTO 00111er0 00pa30oBaHuUs.

Bocnuranne u corupanuzanys 00y4aronIuXxcsi MpyU OCBOCHHH pabouyell mporpaMMbl MpeameTa
OCYILIECTBIISICTCS C TOMOILBIO BKIIIOYAEMBIX B 00pa30BaTeNbHYIO IPOrpaMMmy pabodel mporpaMmbl
BOCIMTAHUS M KaJICHAAPHOTO TIaHA BOCIIUTATENbHON paboThl uepe3 MpHuBiIeYeHHE 00yJarouxcst
K KOHKYPCHBIM MEPONPUATUSAM Pa3HOTO YPOBHS, IPEIMETHBIM OJIMMIINAAAM, AEKaJdaM, KOHKypcam
npoecCHOHABHO MAacTepCTBA, BCEPOCCHMCKHUM TEMaTHYECKHMM YpOKaM U uepe3 obOecriedeHue
JOCTIDKEHUSI OOYYaIOUIMMMCS JIMYHOCTHBIX PEe3YJbTAaTOB: TOTOBHOCTh K CaMOPA3BUTHIO;
MOTHBALMS K MIO3HAHUIO U O0YyUYEHUIO; IIEHHOCTHBIE YCTAHOBKU M COLIMAJIbHO-3HAUYMMbIE KauecTBa
JUYHOCTH; aKTHUBHOE y4YacTHE B COLIMAIBbHO-3HAYMMOM JEATENbHOCTH, OTPAKEHHBIX B paboueit
porpaMMe BOCIIUTaHUS.



1.3.leu 1 3aga4u npeaMeTa — TpedGOBaHUs K pe3yJbTaTaM O0CBOCHUS

B cootBercTtBuM ¢ mpuHsATOW KoHIenmuenn pa3BUTHS MaTeMaTHYeCKOro oOpa3oBaHUS B
Poccuiickoit ®denepainuy, MareMaTuueckoe OOpa3oBaHUE pEIIAeT, B YAaCTHOCTH, CIEAYIOIIUE
KJIIOUYEBEIC 3aJIa4H:

—  «IOPEeNOCTaBISATh  KAXIAOMY  OOydYaroImeMmycss  BO3MOXKHOCTh  JIOCTIDKEHUSI  yPOBHS
MaTeMAaTHYECKUX 3HAHUIM, HEOOXOIMMOTO JIJIS TadbHEHUIIEH YCIENTHON )KU3HU B OOIIIECTBEY;

— «olecrnieunBaTh HEOOXOIUMOE CTpaHE YHUCIO BBITYCKHUKOB, MaTeMaTHUYECKas IOJrOTOBKa
KOTOPBIX JIOCTATOYHA I MPOJIOJDKEHUS 00pa3oBaHUS B Pa3jMYHBIX HAIMPABICHUSX W JUIS
NPaKTUYECKOH  JeSITEIBHOCTH, BKJIOYAs MPENOJAaBaHHE MaTeMaTHKH, MaTeMaTHYECKHUE
uccienoBanus, paboTy B chepe nHYOPMAIMOHHBIX TEXHOJIOTUN U JAP.»;

— «B OCHOBHOM OOIIIeM U cpeiHeM o011eM 00pa30BaHUU HEOOXOMMO MPEyCMOTPETh MOATOTOBKY
00yJaroIUXCsl B COOTBETCTBHUHU C MX 3alPOCAMHU K YPOBHIO MOJTOTOBKH B c(hepe MaTeMaTHIeCKOTO
00pazoBaHM.

Lenu nzydyeHus: yueOHOTo IpeiMeTa 00eCIeUnTh:

- c(pOPMUPOBAHHOCTH MPEACTABICHUIN O COLIMATBHBIX, KYIbTYPHBIX U UCTOPUUECKUX (haKTOpax
CTAHOBJICHUSI MAaTEMAaTUKH;

- ¢(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMUYECKOTO M MAaTEMAaTHYE€CKOT'O MBIIIUICHHUS,

- c(OpMHUPOBAHHOCTh YMEHUW MPUMEHATHh MOJYYEHHBIE 3HAHUS TPH PEUICHUU Pa3THUYHBIX
3a/1ay;

- chopMHUPOBAHHOCTD MPEACTABICHUI O MaTEMATHKE KaK YaCTH OOIIEUETOBEYECKON KYIbTYpPHI,
YHUBEPCAIBHOM SI3BIKE HAyKH, MO3BOJISIIOIIEM OMUCHIBATH M U3Yy4aTh pEaIbHbIC MPOLECCH U
SBIICHUSL.

N3yuenne mareMaTuku Kak mpoduiibHOM 0011e00pa3oBaTebHON yueOHON AUCIIUTUIMHBL,
yUUTHIBaKONIeH crennduky ocBamBaeMbix cTyldeHTamu mnpodeccuit CIIO wmnm crnenuanbHOCTH
CIIO, obecrieunBaeTrcs:

* BBIOOPOM Pa3IMUHBIX MOIX00B K BBEJICHUIO OCHOBHBIX IMOHSTHII;

* (hopMUPOBAHUEM CHUCTEMBI YUEOHBIX 3aJlaHU, oOecTieunBaronuX d(HPEKTUBHOE OCYIIECTBICHHE
BBIOpAHHBIX IIENIEBBIX YCTAHOBOK;

* oOoramieHUeM CHEeKTpa CTUJIeH y4eOHOM IEesATEIBbHOCTH 3a CUET COIJVIACOBAHMS C BEIYIIUMH
JeSITEIbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHOMN CIIEIIUAIBHOCTH.

1.4. Ilnanupyemble pe3yIbTAaThl OCBOCHHA Y4eOHOI0 peaMera

OcBoenne cojepxaHusi yueOHoro mpeamera «MatemaTuka» oO0eCHeUnBaeT JTOCTHKEHHE
00y4aroMMUCS CIEAYIOINX Pe3yabTATOB:

* TUYHOCMHBIX:

— c(OpMUPOBAHHOCTh TPEJCTABICHUM O MaTEeMaTUKE KaK YHHUBEpPCAJIbHOM S3bIKE HAYKH,

CpPEACTBE MOJEIIUPOBAHUS ABIEHUN U IPOLIECCOB, UAEAX U METOAAX MATEMATUKH;

— T[OHMMaHHE€ 3HAYMMOCTM MaTeMaTUKU I  HAy4YHO-TEXHUYECKOro  Mporpecca,

c(OpMHUPOBAHHOCTh OTHOIICHHS] K MAaTeMaTHKE KaK K 4YacTH OOIIeYeOBeUeCKON KYIbTYphl

yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATHUKH, HBOJTIOIIMEN MAaTEMaTUYECKUX UAEH;

— pa3BUTHE JOTHYECKOTO MBIIUICHHS], TPOCTPAHCTBEHHOTO BOOOPAKEHUS, alTOPUTMHUYECKOM

KyJIbTypbl, KPUTUYHOCTH MBIIUICHUS HA YpOBHE, HEOOXOAMMOM s  Oymymien

pohecCHOHANTEHOM e TENILHOCTH, ISl TPOIOJIKEHHSI 00pa30BaHus U caMo00pa30BaHUS;

— OBJIQJICHHE MAaTEMaTUYECKHUMH 3HAHUSMHU M YMEHUSMH, HEOOXOJMMBIMUA B TIOBCEIHEBHOM

J)KA3HU, JUII OCBOEHUS CMEXKHBIX €CTECTBEHHO-HAyYHbIX JUCUUIUIMH W JUCLUIUIMH

npoecCHOHANBHOTO LHMKIIA, IS TMOJYy4eHHs oOpa3oBaHUS B 00JIacTAX, HE TPeOYIOLIUX

yrayOJIeHHON MaTeMaTUYeCKOM MOATOTOBKH;



— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, Ha
MPOTSKEHUH BCEHM JKU3HM; CO3HATEIbHOE OTHOIIEHHWE K HEMpEephIBHOMY OOpPa30BaHMIO Kak
YCIIOBUIO YCIICUITHOW MPOo(dhecCHOHATLHOM U OOIIECTBEHHON ACSITETLHOCTH;

— TOTOBHOCTb M CIHOCOOHOCTHh K CaMOCTOSITEIbHOW TBOPYECKOM M OTBETCTBEHHOM
JIeSATEeIbHOCTH;

— TOTOBHOCTh K KOJJIEKTUBHOH paloTe, COTPYAHHYECTBY CO CBEpCTHHKaMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIeJ0BATENBCKOM, MPOSKTHON U IPYTUX
BUJIaX JESATENbHOCTH;

MemanpeomMemHupix:

PeryasiTuBHble yHUBepcaibHble y4eOHbIe aeiicTeus (YVY/):
- YMEHHUE CaMOCTOSTENBHO ONPEAEIIATh LEIU ACITEIbHOCTA U COCTABIIATH IIJIaHbI JEATEIBHO-CTH;
CaMOCTOSITENIBHO  OCYILECTBIATh, KOHTPOJIMPOBATb M KOPPEKTUPOBATH JESATEIBHOCTb; UC-
II0JIb30BATh BCE BO3MOXKHBIE PECypChl Ul TOCTHKEHUS IIOCTaBICHHBIX LIEJIEH M pealu3alyy
TUTAaHOB JIESITETILHOCTH; BEIOWPAThH YCHEIIHBIE CTPATETHH B PA3JIMYHBIX CHUTYAlIUsX;
- BJIaJICHUE HaBbIKAMM IO3HABATEJIbHOW pedIeKCHU KaK OCO3HAHMsI COBEpLIAEMbIX IEHCTBUN U
MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJbTATOB U OCHOBAHMM, TPAHUIl CBOETO 3HAHUS U HE3HAHMS,
HOBBIX I103HABATEJIbHBIX 337a4 U CPEICTB IS UX JOCTUKCHHUS.

ITo3naBaTenbHBIE YHMBepcaJibHbIe yueOHble AelicTreus (Y'Y /):
- BJAJEHHE HaBbIKAMU II03HABATEJIbHOH, Yy4eOHO-HCCIENOBATEIbCKOW M IPOEKTHOH
NeSTebHOCTH, HAaBBIKAMH  pa3pemieHus  mpodiieM;  CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIBHOMY ITOMCKY METOAOB PELICHUs NMPAKTUYECKUX 3aJad, MPUMEHEHHMIO Pa3IMYHbIX
METO/I0B I03HAHNUS;
- TOTOBHOCTb WU CHOCOOHOCTh K CaMOCTOSTEIbHOM HH(pOpPMAallMOHHO-II03HABATEIbHON
NeSITeIbHOCTH, BKJIIOYAsi YMEHHE OpPHUEHTHPOBATHCS B PA3MUYHBIX HMCTOYHHKAX HH(OpMAIHH,
KPUTUYECKH OLIEHUBaTb M HWHTEPHPETHPOBATh HH(POPMALUIO, MOJYy4aeMyK H3 DPa3IUYHBIX
HCTOYHUKOB.
KomMmyHukaTnBHBIC YHHBepcaiabHble yueOHbIe qeiicTBus (YY/):
- YMEHHUE MPOJYKTUBHO OOIIATHCS U B3aMMOJIEIICTBOBATH B IIPOLIECCE COBMECTHOM €ATEIbHOCTH,
YUYUTBIBATh MO3UIUH JPYTUX YYACTHUKOB AEATEIBHOCTH, 3(P(PEKTUBHO pa3peniaTb KOHQINKTHI;
- BJaJICHUE S3BIKOBBIMH CPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOYKY
3pEHUs, UCIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

* NPeOMEmHbIX:

— c(OpMHUPOBAHHOCTH TPEACTABICHUI O MaTeMaTHUKE KaK YaCTH MHUPOBOUM KYJIbTYPhl U MECTE
MaTeMaTHKUd B COBPEMEHHOW IMBWIM3ALUH, COCcO0aX OMMCAaHUs SIBICHUI peabHOro MHUpa Ha
MAaTEMATUUYCCKOM SA3BIKE,

— c(hOpMHUPOBAHHOCTb MPEJACTABICHUA O MaTEeMAaTUYECKUX TMOHATHAX KaK BaXHEHUIIMX
MAaTECMAaTUYCCKUX MOJCIIAX, MO3BOJIAIOIINX OMMCBIBATE U U3YYaThb PA3HBIC IMPOLECCCHI U ABJICHUSA,
MOHMMAHHE BO3MO>KHOCTH aKCHOMaTH4ECKOI'0 TOCTPOEHUSI MaTEMaTUUECKUX TEOPHIL;

— BJIAACHUC MCTOAAMH OOKa3aTCJIbCTB M aJfOPUTMOB PCIICHHA, YMCHUC HUX IPUMCHATH,
IIPOBOAMTD JOKA3aTENbHBIE PACCYKACHUS B XO/I€ PEILIEHUS 3a1a4;

— BJIAACHUC CTAaHAAPTHBIMH TIpUEMaMU PCUHICHUA palUOHAJIbHBIX W HWpPpalUuOHAIbBHBIX,
MIOKA3aTeNbHBIX, CTENEHHBbIX, TPUTOHOMETPUYECKUX YPAaBHEHHH W HEPABEHCTB, HUX CHCTEM;
HCIIOJIB30BAHUE TI'OTOBBIX KOMIIBIOTCPHBIX IMPOrpaMM, B TOM YHUCIIC OJIA IMOHCKA IMYTH PCIICHUA U
WUTIOCTPALVM PEIIECHUs] YPAaBHEHUI 1 HEPABEHCTB;

— c(hOpMUPOBAHHOCTH TIPEACTABICHUI 00 OCHOBHBIX MOHATHSIX MAaTEMaTHUYECKOTO aHaIM3a U
UX CBOMCTBax, BJaJIeHHE YMEHHEM XapaKTepHU30BaTh MOBeJIEHHE (QYHKLUH, HCIOJIb30BaHHE
MMOJIYYCHHBIX 3HAaHUH JJI1 OTITMCAaHUs Y aHAaJIM3a pCaJIbHBIX SaBI/ICHMOCTeﬁ;

— BIJIAJIEHUE OCHOBHBIMHM IOHSTHUSAMHM O IUIOCKMX M TNPOCTPAHCTBEHHBIX TI'E€OMETPHUUYECKHUX
¢durypax, uX OCHOBHBIX CBOICTBaX;



- cpOPMHUPOBAHHOCTh YMEHHS PACIO3HABATH FeOMETPUUECKUE (PUTYPHI HA YepTeKaxX, MOAEIIAX
U B peaJlbHOM MMpE; IPUMEHEHHE M3Y4YEHHBIX CBOMCTB reoMerpuyeckux ¢uryp u dopmyn s
pelIeHNs: TEOMETPUUYECKUX 3a4a4 U 3314 C IPAKTUYECKUM COJEPKAHUEM;

— c(OPMHUPOBAHHOCTh MPEJCTABICHUH O Mpoleccax M SABICHUAX, UMEIOLINX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAJTbHOM MHpPE, OCHOBHBIX IOHATHAX
3JIEMEHTAapHON TEOPUU BEPOSATHOCTEN; YMEHUM HaXOIUTh U OLIEHUBATh BEPOATHOCTH HACTYIIJICHUS
COOBITMM B MNPOCTEMIINX MPAKTUUYECKUX CHUTyalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIy4dalHbBIX
BEJIMYUH;

— BJIQJICHUE HABbIKAMU MCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM IPU PELIEHUH

3a1ad.

- c(OPMHPOBAHHOCTh TPEJICTABICHUI O HEOOXOIMMOCTH JOKa3aTeIbCTB MPU OOOCHOBAHUH
MaTEMAaTHUYECKUX YTBEP)KICHUN U POJIM aKCUOMATUKH B ITPOBEJICHUU NETyKTUBHBIX PACCYKICHUM;

- c(hopMHPOBAaHHOCTH MOHATHUIHOIO ammapara 1o OCHOBHBIM pa3lieliaM Kypca MaTeMaTUKH;
3HAHUH OCHOBHBIX TeOpeM, (OPMYN M YMEHHUS UX INPUMEHSTh; YMEHMs J0Ka3bIBaTh TEOPEMBbI U
HaXOJUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a1a4;

- ¢(hOpMUPOBAHHOCTh YMEHHMH MOJICIMPOBAThH PEaIbHbIE CUTYallUH, UCCIIEJOBATh NOCTPOCHHBIE
MOJIEIH, HUHTEPIPETUPOBATH MOTYUEHHbIN PE3yibTar;

- ¢(hOpMHUPOBAHHOCTD MPEJICTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMAaTUYECKOI0 aHaIu3a U UX
CBOWCTBAX, BIIQJICHUE YMEHHEM XapaKTepu30BaTh MOBEACHHE (YHKUUI, MCIIOIb30BaHUE
IIOJIyYEHHBIX 3HAHUH JJIs ONIMCAHUS U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEN;

- BIIaJICHUE YMEHUSMU COCTABICHHUS BEPOSTHOCTHBIX MOJENEH IO YCIOBHIO 3aJaud U
BBIYUCIICHHUSI BEPOSITHOCTH HACTYIUIEHUS COOBITUH, B TOM YHCIE C TNPUMEHEHUEM (OopMyIl
KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; MCCIIEJOBAHMSI CIIy4allHbIX BEIMYUH
10 UX PacCIpEENICHHUIO.

1.5. KosinyecTBO 4acoB Ha 0cBOeHHMe padoyeil mMporpaMMbl Y4eOHOIO IpeaMera

O6beM 00pa3zoBaTesIbHOM NporpamMmsl - 246 4acoB, B TOM YHCIIE:

- Harpy3Ka BO B3aUMO/IEHCTBHE ¢ TpernoaaBareneM — 234 yaca;
- IPOMEKYTOYHAs aTTeCTalus — 6 4acoB;
- KOHCYJbTalluU — 6 4acoB.

2. CTPYKTYPA U COAEP) KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera ¥ BUAbI Y4eOHOI padoThl

Bup yueOHoii padoThl O0bem 4acoB
O06Bem 00pa3oBaTeNbHON TPOTPAMMBI 246
Harpy3ka BO B3aMMOJIEHCTBUH C MPENOJaBaTEIEM 234
KOHCYJIbTAIIUN 6
[TpomerxyTouHas arrectanus B popMe IK3aMeHa 6

2.2. Conep:xaHue y4eOHOI0 npeamera

[TpoduibHas cocraBisfoOmas OTpakaeTcs B TPeOOBAHUAX K IOATOTOBKE OOYyYaroIIMXCS B
YacTH:
— o0meil cucreMbl 3HaHWIl:  cofep)KaTelbHbIE  MPUMEPHl  HCIOJIb30BAHUS
MaTeMaTUYeCKUX UJIed U METO0B B MPpOo(hecCuoHaIbHON 1eATeNbHOCTH;




— yYMEHM: pa3nuyhie B YpOBHE TpeOOBaHMI K CIOXKHOCTH TMPUMEHSEMBIX
aJITOPUTMOB;
— TMPaKTHYECKOTO0  MCIOJIb30BAaHUS ~ NPUOOPETEHHBIX  3HAHMM M yMEHHil:
WH/IMBUIYAJIbHOTO Y4€OHOTO OMBITa B MOCTPOSHUH MAaTEMAaTHYECKUX MOJIETICH.
Conepxanue y4eOHOM JIUCUMIUIMHBI pa3palOTaHO B  COOTBETCTBUM C  OCHOBHBIMHU
coJiepKaTelbHBIMU JIMHUAMHU 00Y4YE€HUSI MaTeMaTHKe:

— anecebpauveckas NUHUs, BKIIOYAIOIIAs CHUCTEMATU3aLMI0 CBEICHUN O 4HCIaX; M3Y4YEHHE
HOBBIX U 0000IIEHHE paHee U3yUEHHBbIX Oorepanuil (BO3BEJEHHUE B CTEIIEHb, U3BICUCHUE KOPHS,
Jorapu(pMHpOBaHUE, CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC M OOpaTHble K HHUM); HM3y4dEeHUE
HOBBIX BUJIOB YHMCJIOBBIX BbIpaK€HUH U (hOPMYJI; COBEPLICHCTBOBAaHUE IPAKTUYECKHX HABBIKOB U
BBIUUCIIUTENBbHON KYJIbTYphl, paCIIUPEHUE U COBEPIICHCTBOBAHUE AlreOpanyecKkoro ammapara,
Cc(OPMHUPOBAHHOIO B OCHOBHOW IIKOJIE, U €r0 NPUMEHEHHE K PEIIECHHI0O MaTeMaTHYeCKUX U
IIPUKJIAHBIX 33]1a4;

— meopemuKko-@yHKYUOHANbHAs JUHUSA, BKJIIOYAIONIAs CUCTEMAaTH3alMI0 M paclIMpeHHe
cBe/leHUl 0 (PyHKIUAX, COBEPIICHCTBOBAHNE IpapUUECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMHU
UAesMU M METOJaMM MaTeMaTHYeCKOro aHajiu3a B 00beMe, IO3BOJIIOLIEM HCCIIE10BaTh
dIIEMEHTapHble (DYHKIUMM M pemarbh MPOCTEHUIINE Te€OMETPHUYECKue, (pU3MuecKue W Apyrue
IIPUKJIQHBIC 3a/1a4U;

— JUHUSA YPAGHEHUl U HepaseHCcms, OCHOBAaHHAs Ha IIOCTPOEHUM U HCCIIECJOBAHHUH
MaTeMaTHYECKUX MOJIEJIeH, IepeceKaroIascs ¢ ajaredpandyeckoi U TeopeTuko-pyHKINOHAIbHON
JUHUSMM M BKJIIOYAIOIas pa3BUTUE U COBEPIICHCTBOBAHUE TEXHUKHU alIreOpanyecKux
npeoOpa3oBaHuil s pelIeHHs YpaBHEHHIA, HEPAaBEHCTB U CHCTEM; (POPMHPOBAHNE CIIOCOOHOCTH
CTPOUTH M MCCIIEOBaTh IMPOCTEUIIME MATEMAaTUYECKUE MOJEIN IPU PEIICHUM NPUKIAIHBIX
3a/1a4, 33J1a4 U3 CMEXHBIX U CIIEUAIIBHBIX JTACLHUIIINH;

— 2eomempudeckas NUHUs, BKIIOYAIONIAsl HATJIAIHbIC MPEACTaBICHUS O MPOCTPAHCTBEHHBIX
durypax W H3yYCHWE UX CBOWCTB, (OPMHUPOBAHWE H PA3BUTHE MPOCTPAHCTBEHHOTO
BOOOpaXeHUs1, pa3BUTHE CIIOCOOOB T€OMETPUUECKUX U3MEPEHUH, KOOPJAUHATHOTO U BEKTOPHOTO
METO/IOB JIJISl PEIICHUSI MATEMAaTHYEeCKUX U MPUKIIATHBIX 3a/1a4;

— cmoxacmuyeckasi JUHUs, OCHOBAaHHas Ha pPa3BUTUU KOMOMHATOPHBIX  YMEHH,
MPEACTABICHHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKaIOLIEro Mupa.
[IpodunbHast cocTaBsONMIAs OTPAXKAETCS B TPEOOBAHUAX K MOATOTOBKE OOYYaroIIUXCs B

YacTH:

— 0011Iel CUCTeMBI 3HAHUH: COoiepIKaTEIbHbIC MPUMEPHI UCIIOJIb30BAHUS MATEMATHUECKUX HIeH
¥ METOJIOB B MpoecCroHANbHOM 1eATeIbHOCTH;

— YMEHUH: pa3audre B ypoBHE TPeOOBaHUI K CIIOKHOCTH MMPUMEHSIEMBIX aJITOPUTMOB;

— TPAaKTUYECKOTO HCIOIb30BaHUS MPUOOPETEHHBIX 3HAHWW M YMEHHl: WHIWBUIYaTbHOTO
y4eOHOT0 OIbITa B TOCTPOCHUU MATEMATHUYECKUX MOJEINICH, BBIMOJTHEHUU UCCIEIOBATEIbCKUX U
MPOEKTHBIX PaboT.

Takum o00pa3oM, mporpaMma OPUEHTHPYET Ha TMPUOPUTETHYIO POJIb MPOILECCYaATbHBIX
XapaKTepUCTUK Yy4eOHON paboThl, 3aBHCAIUMX OT Mpoduis mpodecCHOHATHHON MOATOTOBKH,
aKICHTUPYET 3HAYCHHUE IOJTYyYEHHUs OTMBITa WCIOJIb30BAHUS MATEMaTHKH B COJCPKATEIBHBIX H
npoecCHOHANFHO 3HAYUMBIX CHUTYallUSX MO0 CpPaBHEHUI0 C  (HOpMaIbHO-YPOBHEBHIMU
PEe3yIbTAaTUBHBIMU XapaKTEPUCTHKAMU O0YICHUSI.

IHoBTOpEHUE HIKOJIBHOIO Kypca
Ilensie n panmonanbHble yncia. JlelictButenpHbie uncia. [Ipeobpa3oBanue anredpandecKux
BbIpakeHUil. Perenue ypaBHenwuii. Pemenue nepaseHcTs. ['paduku GpyHKIuMi.
Tpuronomerpnueckne GyHKIHM U TPUTOHOMeTpPHYeCKHe YPABHEHUS
Pagunannas mepa yrna. BpamarensHoe nBmxkeHue. CHHYC, KOCMHYC, TAHT€HC M KOTaHI€HC
qucia.



@opmynel npuBeneHus. Popmyibl cinoxeHus. PopMyibl yaBoeHUus. Popmyibl NOAOBUHHO2O0
yena.

[IpeoOpa3oBanue CyMMbI TPUTOHOMETPHUECKUX (DYHKLIUN B MPOU3BEICHUE U MPOU3BEICHUS B
CyMMY. BovipaosiceHue mpucoHomMempuyeckux (QyHKYuil yepe3 maHeeHc NnoJOSUHHO20 apeyMeHmd.
[IpocTeiiline  TpUTOHOMETPUYECKUE  ypaBHEHUsS.  [lpocmetiwue  mpuzconomempuyeckue
HepageHncmaa.

OOpaTHble TpUrOHOMeTpHYecKUe (PYHKIMU. APKCUHYC, apKKOCHHYC, apKTaHTCHC.

Ilpakmuueckue 3anamusn

Paguannplii MeTON M3MEpEHMsI YIJIOB BpALEHUS U CBA3b C IpagycHOMl Mepoil. OcCHOBHbIE
TPUTOHOMETPUYECKHE TOXKAECTBA, (DOPMYJbl CIOKEHHUS, YABOCHHUS, MPEOOpa3OBaHHE CYMMBI
TPUTOHOMETPUYECKMX  (YHKIMA B TPOM3BEACHUE,  IpeoOpa3oBaHHE  MPOHU3BEICHUS
TpUroHoMmerpuueckux ¢GyHKIMI B cymmy. [Ipocrteiiline TpUTrOHOMETpUYECKUE YpaBHEHUS U
HEPaBEHCTBA.

®yukuuu. O6nacTh onpeAeneHus U MHOXKECTBO 3HAUYCHUM; rpa@uk (yHKIUU, TOCTPOCHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUIHBIMH CIIOCOOAMH.

CpoiicTBa  (yHKUMM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OrPAHUYCHHOCTH,
nepruoIuIHOCTh. [IpoMexxyTku Bo3pacTanusi U yObIBaHHS, HAaUOOJIbIIIEe U HAUMEHbIIIEE 3HAUCHMUS,
TOUkKH dKcTpemyMa. ['paduueckas unrepnperanus. [Ipumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEH B
peanbHBIX MpoIeccax U SBICHUAX. ApupMeTHIECKUE oTnlepauy Hal QyHKIUSIMHU.

CrnosxHas ¢pyHkus (komno3unus). [louamue o Henpepvl8HOCMU DYHKYUU.

Oopatubie ¢ynkunu. Obracmov onpeodenenuss u 001acCMb 3HAYEHUU O0OPAMHOU DYHKYUU.
I'paghux obpamnou ¢hynxyuu.

OOpatHble TpUroHOMETpUYeCKUe (QYHKIUU: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

Omnpenenenust QyHKUIUN, MX CBOICTBA U IpadUKH.

[TpeoOpaszoBanus rpadukoB. I[lapamienbHBIE TEPEHOC, CHMMETPHS OTHOCHTEIBHO OCeH
KOOpJMHAT U CUMMETPHS OTHOCUTEIFHO Hayaia KOOPIWHAT, CAMMETPHUSI OTHOCUTENBHO MPAMOH y
= X, PaCTSHDKEHHUE U C)KATUE BJIOJIb OCEH KOOP/IMHAT.

Ilpakmuueckue 3anamusn

[TpuMmepbl 3aBUCUMOCTEH MEXIy IEpPEeMEHHbIMH B pEAIbHBIX IPOLECcCaX U3 CMEXHBIX

mucuuiuivH. Onpenenenue ¢pynkuuid. [locrpoenue u urenue rpagpukoB GyHkumid. MccnenoBanue
¢yuknuu. CBolicTBa JIMHEHHOW, KBaJpaTUYHOM, KYCOYHO-JIMHEHHOM U JpOOHO-TMHEMHON
¢yuknuii. HenpeposiBHble u nepuoanyeckue ¢yHkiuuu. CBoilcTBa M rpaduky CHHYca, KOCHHYCA,
TaHreHca W KotaHreHca. OOpatHble QyHKIMH U uUX rpapuku. OOpaTHbIE TPUTOHOMETPUUYECKUE
¢yuknun. IlpeoOpazoBanus rpadpuka @yHkuuu. ['apMmonuueckue kosneOanus. IlpuknaaHbie
3a7a4i. TpUrOHOMETPUYECKHE YPABHEHMSI W HEPABEHCTBA, CHUCTEMBl TPUTOHOMETPHUYECKHUX
ypaBHeHuH.  Pemenue  3agady  IPOM3BOJICTBEHHOIO  coiepkaHus.  PemeHne — 3amay
IPOM3BOJICTBEHHOTO cojepkaHus. IloctpoeHne rpadukoB C TOMOLIBIO  KOMIBIOTEPHOMH
nporpamMbl Advanced Grapher. ITpumepsl penieHHst TPUTOHOMETPUYECKUX YPAaBHEHUH U cHCTEM
YpaBHEHUH C HCMOJIb30BaHHMEM KOMIbIOTEpHBIX mHporpamm LoviOtvet, Universal Math Solver
(UMS) - YHuBepcanbHblii Matematuueckuii Pemarens.

IMapanjseabHOCTH B IPOCTPAHCTBE

Axcuomsl crepeomeTpun. CIEICTBHS U3 aKCHOM.

BzaumHoOe pacnonoxeHne IBYX MpsAMBIX B MOpocTpaHcTBe. llapamienbHOCT mOpsiMON U
IUIOCKOCTH.

[TapannenbHOCTH TIOCKOCTEN. CBOMCTBA MapaylIeIbHBIX MIIOCKOCTEM.

IlepneHaMKYy/ISPHOCTH B IPOCTPAHCTBE



[lepnenaukynsapHoCcTh NpsMBbIX. [lepneHANKYISIpHOCTh MPSAMON U IUIOCKOCTH. CBSI3b MEXIY
NEPNEHIUKYJIAPHOCTBIO M IApaJUICIBHOCTBIO.  [lepneHauKynsp M HakJIOHHas. YTold MEXIy
NpsAMOM M IUIOCKOCTBIO. Teopema O Tpex NEepHneHAuKyJspax. JIByrpaHHbId — yrou.
[lepnieHIUKYIAPHOCTD ABYX IUIOCKOCTEH.

IlIpakmuueckue 3anamus

[IpusHaky B3aMMHOIO PACIOJIOKEHMS MPSAMBIX. YTOJI MEXAY HOpsAMbIMU. B3anMHoe
PacroaoKeHUe NPSAMBIX U IUIOCKOCTEH. [leprnenauKyisap 1 HaKJIOHHAS K IJIOCKOCTH. YTOJI MEXKIY
IPSIMOM M IJIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PacloIOXKEHUH MPsAMON U m1ockoctu. Teopema o
TpeX NEePIEeHIUKYIIApax.

IIpu3Haky ¥ CBOMCTBA NapaJIEIbHbIX U NEPIEHANKYJIAPHBIX IUNIOCKOCTEN. PaccTosiHue ot
TOYKH JI0 IJIOCKOCTH, OT IIPSIMOM 10 INIOCKOCTH, PACCTOSIHUE MEKY IUIOCKOCTAMU, MEXKIY
CKPELIMBAIOILUMUCS MPSIMBIMH, MEKIY IPOU3BOJIBHBIMU (PUIypaMU B IPOCTPAHCTBE.

[TapamienpHOe NPOEKTUPOBAHWE M €ro CBOWCTBA. leopema o niowaou Opmo2OHANbHOU
npoeKyuu MHo20y201bHuKA. B3auMHOE pacnooKeHre NPOCTPaHCTBEHHBIX (QUTYD.

Koopaunatbl 1 BEeKTOPbI

[TpsimoyronbHast (ekapToBa) cUcTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna pacCTOSHUS
MEXy ABYMS TOUKaMHU. Y paBHEHHS CHEPBI, NIOCKOCMU U NPAMOU.

BekTopsl. Moayne Bektopa. PaBeHCTBO BekTOpoB. Ci105k€HHE BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha 4ucio. Pa3iioxkeHue BEKTOpa IO HAIIPaBICHUSAM. YTOJI MEXAY IBYMs BekTopamH. IIpoeknus
BeKkTOpa Ha ocb. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PELLICHUU MaTEMAaTUYECKUX U IPUKIIAJHBIX 3aa4.

Ilpakmuueckue 3anamus

Bekroper. /[leiictBus ¢ BekTOopamu. JlekapTroBa cuCTeMa KOOpPAMHAT B IPOCTPAHCTBE.
VYpaBHEHHE OKpPYXHOCTH, cdepbl, MMIockocTu. PaccrosHue wMexnay Toukamu. JledcTBus c
BEKTOpPaMHM, 3aJlaHHbIMM KoopauHaTamu. CKalsipHOE IPOU3BEAECHHE BEKTOpPOB. BekTopHoe
ypaBHEHUE MpsAMON M IUIOCKOCTU. Mcmonb30BaHHME BEKTOPOB MPU JOKA3aTEIIbCTBE TEOPEM
CTEPEOMETPHHN.

IIpousBoaHas pyHKIHH

IMocnenoBarenbHocTH. CrIOCOOBI 3a/1aHUS U CBOWCTBA YUCIIOBBIX MTOCIIEI0BATEIBHOCTEH.

Ilonamue o npedene nocreoosamenvrocmu. Cywecmeosanue npeoena MOHOMOHHOU
oepanuyennou nocnedosamenvrocmu. CyMMHpOBaHUE TIOCHen0OBaTeabHOCTEH. beckoHeuHo
yObIBarolasi reOMETpUYecKasi MPOTrPeccHst U ee CyMMa.

IIpousBoanas. Ilpupamenue aprymenta ¢QyHkumu. Omnpenenenue mnpousBogHoM. [IpaBuia
BBIYMCIICHUST TNPOU3BOAHOM. [IpoM3BOOHBIE CyMMBI, pPa3HOCTH, NPOU3BEACHUSA, YAaCTHOTO.
[TpousBosHas cnoxkHoi ¢yHkuuu. IIpousBogHast TpuroHoMmerpuueckux GyHKUul. IIpouzeoomnsvie
00pamuotl yHKYUU U KOMROUYUYU PYHKYUU.

Ilpakmuueckue 3anamus

YucnoBast  MOCHEAOBATEIbHOCTh,  CIIOCOOBI €€  3aJaHus, BBIYMCIEHUS  YICHOB
nocienosarenbHocTU. [Ipenen mocnenoBaTenbHOCTH. beckoHeyHO yObIBaloIIas reoMeTpuyeckast
IIPOTPECCHSL.

[TpaBuna u popmynsl 1uddepeHnupoBaHmsi, Ta0INULA TPOU3BOJHBIX HIEMEHTAPHBIX (DYHKITHIA.

[TpousBosnHas TpuroHoMmerpuyeckux QyHkiuil. HaxoxneHue NpOU3BOAHBIX, HCHOIb3YS

KoMmbloTepHYIO nporpammy Universal Math Solver (UMS) - YHuBepcanbpHblii MaTemaTuueckuit
Pemarens.

IIpumeHeHne NPON3BOAHOIN U NepBOOOPa3HOIT
[Tonatue o nmpou3BOAHON (YHKIMHU, €€ TeOMETPHUUECKUI U (U3NYECKUN CMBICH. YpaBHEHUE
KacaTenbHON K rpaduky ¢yHkiuu. IIpumeHeHune NMpom3BOAHOM K HCCIeIOBaHHUIO (YHKUHUHA H

MMOCTPOCHUTIO Fpa(I)I/IKOB. HpI/IMepLI HUCIIOJIB30BaHUA HpOI/I3BO,[[HOI>'I IJI HAaXOXKACHUSA HAWUTYydIICTO
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peleHus B MPUKIAAHBIX 337a4dax. Bropas mpous3BojHas, €€ TeOMETPUYECKHH W (U3NUECKUit
cMmbIch. HaxoxxaeHue ckopocTu Aiisi mmporiecca, 3aganHoro Gopmynoit u rpagukom. [IpumeHenne
ONPEAECIEHHOIO MHTErpaia JUisi HAXOXKICHUS IUIOAAM KPUBOJMHEWHOW Tpaneuuu. Popmyia
Herorona—IJleiibanna. [Ipumeps! npuMeHeHns: HHTErpana B GU3NKE U TEOMETPUH.

Ilpakmuueckue 3anamus

IIpou3BogHasA: MEXaHUYECKUNA U TEOMETPUYECKHUM CMBICI IIPOU3BOJIHOM.

YpaBHeHHe KacaTtenbHOU B 00meM Bujae. MccnenoBanue GyHKIIMN ¢ TIOMOIIBIO TPOU3BOIHOM.
Haxoxnenne HanOospIIero, HAMMEHBIIETO 3HAYCHHS U SKCTPEMAaJIbHBIX 3HAUCHUH (PYHKITUH.

Wuterpan u mnepBooOpaszHas. Teopema Hprorona—IJleitOnuma. I[IpumeHenune uHTErpama K
BBIYUCIICHUIO (U3UYECKUX BEIMYMH M IUiomaneil. Pemenune 3agady  mpoOM3BOJACTBEHHOTO
coxepxkanus. PemeHuwe 3amad IPOU3BOACTBEHHOIO COACPKaHUsA. DBBINIONHEHNWE YIPaXHEHUH,
UCTIONB3Ysl KOMITBIOTEPHYIO porpammy Solver 1.1.

MHororpaHHMKH
Bepmunsbl, pebpa, rpanu MHOTOrpaHHUKA. Paszeéepmka. Muozocpannvie yenvi. Buinyxivie

MHocoepanHuku. Teopema Jiinepa.

[Tpusma. [Ipsimast u naxnonnas npusma. [lpasunbaas npusma. [apannenenunesn. Kyo.

[Mupamuna. [lpaBunsHas nupamuga. YceueHHas nupamunaa. Terparap. Cummerpuu B KyOe, B
napajuienenunene, B npusme u nupamuae. Ceuenus kyoa, Ipu3Mbl U MUPAMHUIBI.

[IpencraBienue o MpaBUIBLHBIX MHOTOTPaHHHUKAX (TeTpadape, Ky0e, OKTaj’ape, AOACKa’ape U
HUKOCadIpe).

®dopmynsl 00beMa Kyda, TPSIMOYTOJIBHOTO TIapaslIeIICIHITe 1a, TIPU3MBI, ITAPAMUJIBL.

Ilpakmuueckue 3anamusn

Paznuunbie BuABl MHOTOTpaHHUKOB. X n300pakenus. CeueHus, pa3BepTKU MHOTOTPAaHHUKOB.
[Tnomanes moBepxHOCTH. Buasl cummerpuii B mpoctpanctBe. CHUMMETpHUsT MHOTOTPAHHHKOB.
Brruncnenue momaaeit u o0bemMoB. Pemienue 3a1ay mpou3BOICTBEHHOTO cofiepkanusi. Pemenue
3a/1a4, UCIOJIb3YysI KOMIIBIOTEPHYIO TTporpammy Pacuérsl mo matematuke 1.0.

Tes1a ¥ MOBEPXHOCTH BpaLllCeHUsA

Hunuaap w koHyc. YceueHHbIH KoHyc. OcHOBaHWE, BBICOTA, OOKOBas MOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble CEUeHUs U CEUEHUs, TapajlieIbHble OCHOBAHUIO.

[Map u cdepa, ux ceuenus. KacatenbHas mockocTh K cdepe. Dopmynsl miiomagu
MOBEPXHOCTEH IMIMHpPA U KoHyca. Popmysbl 00beMa 1apa u miouanu cepsl.

Ilpakmuueckue 3anamus

Paznuunble Buabl Ten BpamieHus. WX unzoOpaxenus. CeueHMs, pa3BEepTKU Tell BpalllEHUs.
[Tnomane mnoBepxHOCTH. Buabl cummerpuil B npocTpaHcTBe. CHMMETpHUS TEJ BpALICHUS.
Beruucnenue miomaneit 1 oo6beMoB. Pemenue 3a1a4 npou3BOJACTBEHHOTO cofepkaHus. Perenue
3a/1a4, UCII0JIb3Ysl KOMIIBIOTEPHYIO ITporpaMMy Pacuérel no maremaruke 1.0.

Iloka3zaTenbHasd, JorapupmMuyeckas U creneHHass GQyHKUHU

Kopuu u crenenun. KopHu HaTypanbHOW cTeleHM U3 uucia M uX cBoictBa. CreneHu c
palMoHATFHBIMU  TIOKA3aTeIsIMU, HX CBoWcTBAa. CTENEeHW C JEHCTBHTENBHBIMH ITOKAa3aTEIISIMH.
CBoiicTBa cTENeHH ¢ AeHCTBUTEILHBIM MIOKA3aTENIEM.

Jlorapudm. Jlorapudm umcma. OcHOBHOE JorapumMuvecKkoe TOXIECTBO. JlecATHUHBIE U
HaTypajibHble Jorapudmsl. [IpaBuna nelicTBuii ¢ norapudmamu. [lepexo K HOBOMY OCHOBAHHUIO.

[IpeoOpa3oBaHne  palnMOHANBHBIX, HWPPANMOHATIBHBIX  CTENCHHBIX, IIOKAa3aTeNbHBIX U
norapuMUUECKuX BbIpakeHui. OnpeneneHus GpyHKIHMA, UX CBOWCTBA U rpadUKu.

HppannoHanbHble, TMOKa3aTelIbHbIE W JOTrapuMHUYECKHE YpaBHEHHS W cuUCTeMbl. OCHOBHBIE
IpUEMBl UX pelIeHUs (pa3joXKeHHe Ha MHOXHUTEIH, BBEJCHHE HOBBIX HEHU3BECTHBIX, IMOJCTAHOBKA,
rpaduuecKuit MeTox).

HppanroHanbHble, TIOKa3aTeNbHbIE W JorapupMUYecKue HepaBeHCTBa. OCHOBHBIC NMPHEMBI MX
pemenus. Miconb3oBanue cBOMCTB U rpadukoB (GyHKIMN IPU PELIEHUH YPaBHEHUH U HEPaBEHCTB.

Ilpakmuueckue 3anamusn
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Apudmerndeckre ISHCTBHsS HaJ YUCIAMHU, HAXOXKICHUE MPUOIMKCHHBIX 3HAYCHHW BEJIMYUH U
MOTPEUTHOCTEH BhIUMCICHUH (a0COTIOTHON M OTHOCUTEIBHOM ), CPAaBHEHHUE YMCIIOBBIX BBIPAKEHUMN.

Brruucnenue u cpaBHeHHE KOpHEW. BbInoaHeHUEe pacyeToB ¢ paJuKalaMH.

Pemrenne wmppauvoHaneHbIX ypaBHeHUH. HaxoxkneHue 3Ha4eHMI CTENEHEW ¢ pPalMOHATbHBIMU
nokazareisiMu. CpaBHenue creneHeil. [I[peoOpa3oBaHus BeIpakeHU, ColepKaluX cTereHu. Pemienne
[I0Ka3aTeIbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne npukiagHeIx 3amay.

Haxoxnenue 3HaueHwil sorapudma Mo NpPOM3BOIBHOMY OCHOBaHMIO. llepexom oOT o0aHOTO

OCHOBaHUS K Jpyromy. Berauciaenne u cpaBHeHue Jjorapudmon. JlorapudmupoBanue u
MOTCHIIUPOBAHUE BbIpKeHUH. [IpuOIMKEHHBIE BBIYUCICHUS W PEHICHHS MNPUKIAJHBIX 3aj1ad.
Pemenne norapudmMuyeckux ypaBHEHHWH U HEpPaBEHCTB. PelmieHWe 3ama4 MPOWU3BOACTBEHHOTO
colepkaHus. PemieHne ypaBHEHHWH M HEPABEHCTB, KCIIOJB3YS KOMITBIOTEPHYIO —IPOrpamMMmy
Universal Math Solver (UMS) - VYuuepcanpHbiii MatemaTtnueckuii Pemartens u mporpamMmmy
LoviOtvet.

JJIeMeHTbl KOMOMHATOPUKH, TEOPUH BEPOATHOCTH, MATEMATHYECKOH CTATUCTUKH

DJjieMeHTbl KOMOMHATOPUKU. OCHOBHBIC MOHATHS KOMOMHATOPUKH. 3aJauyd Ha MOJCYET 4ucia
pa3MelIeHNi, epecTaHoBOK, coueTanuil. Pemenue 3axay Ha nepebdop BapuantoB. @opmyna OuHOMaA
Herotona. CoiictBa GuHOMUHANBHBIX K03 duumentoB. Tpeyroapuuk [lackans.

JJieMeHTbI TeOpuH BeposiTHOcTeil. CoObITHE, BEPOSTHOCTh COOBITHSA, CIIOKEHHE W YMHOXKCHHE
BEPOSATHOCTEH. [lonsamue o Hezasucumocmu coovimuil. [JUCKpemHas CAyuatHdas 6eIUudUHd, 3aKOH ee
pacnpeoenenusi. Quciosvle xapakmepucmuky OUCKpemHOU Cayuatnol geauyunsl. [lonamue o 3axowne
bonbuux yucen.

DJIeMEeHTbl MaTeMaTH4YecKoil craTucTukH. l[IpencraBieHue NaHHBIX (TaOIUIBI, JUATPAMMBEI,
rpauKH), eeHepalbHas COBOKYNHOCHb, 8blO0PKA, cpednee apugmemuueckoe, meouana. [lonamue o
3a0auax mamemamuieckou Cmamucmuxy.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8epOoSMHOCMHBIX MEMOO08.

Ilpakmuueckue 3anamus

Hctopust pa3BuTHS KOMOMHATOPUKH, TCOPHH BEPOSATHOCTEH M CTATHCTUKH U WX POJb B PA3IMUHBIX
chepax yeroBedeckou >kuzHeAesTenbHOCTU. [IpaBuia xomOuHaTOpuKkH. PemieHne KOMOWHATOPHBIX
3amad. Pa3memienusi, coderanus W mnepectaHoBku. buHom Helorona u TpeyrompHuk [lackans.
[TpuknanHeie 3a1a4m.

Knaccudeckoe ormpeneneHue BEpOSTHOCTH, CBOWCTBA BEPOSTHOCTEH, TeopeMa O CyMMe
BepoATHOCTe. Breruncienne BepostHocTel. Ilpuknagneie 3amaun. [IpeacraBneHHE YHUCIOBBIX
nanabiX. [Ipuknanseie 3ana4un. Pemenue 3a1au Mpou3BOJICTBEHHOTO COIEPIKaHUS.

Hrorosoe nosropenue

Pemenune ypaBHeHMI u HepaBeHCTB. TOXIECTBEHHbIE NPe0Opa30BaHUS HPPALUOHAIBHBIX,
CTEIIEHHBIX, JOrapuPpMHUECKUX, [I0OKa3aTeIIbHBIX, TPUTOHOMETPUYECKUX BBIPAKECHU.
MHoOrorpaHHuKy, WX TOBEPXHOCTHM U O00bEMBI. Tena BpalleHus, HUX IOBEPXHOCTH U OOBEMBI.
[TapannensHOCTh B IpocTpaHCTBe. [lepneHIuKynsipHOCTh B pocTpaHCcTBe. KOOpaAuHATBI M BEKTOPHI.

[TpoGHas nucbMeHHas SK3aMeHalMoOHHas paboTa.

Ilpakmuueckue 3anamus

[ToBTOpEHME N3yYEHHOIO MaTepuaa.

Cooeporcanue ¢ yuemom Paboueti npoepammer 6ocnumanus:
- BHekiaccHbIe MEPOIIPUATHS 0 MATEMATHKE B paMKax MPEeIMETHON AeKabl;

- Onumnuaael o npeamety «MareMaTHKay.

Conep:xanue npopujabHOM cocTaBJsAIoNIEH
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[IpodmibHoe o00ydeHue - cpenctBo nuddepeHManid W HWHAWBHAYAIM3AIUH  OOYYCHUS,
MO3BOJISIONIETO 32 CUET M3MEHEHUH B CTPYKTYpe, COACPKAHUM M OPTraHU3alliu 00pa30BaTEIBLHOTO
nporiecca 0oJiee MOJTHO YYUTHIBATH HHTEPECHI, CKIIOHHOCTH M CIIOCOOHOCTH OOYYArOIIUXCS, CO3/1aBaTh
yCJIOBUS 1715l UX 00y4eHHs B COOTBETCTBHUH C MX NMPO(HECCHOHATBHBIMA HHTEPECAMH.

Jns peanuzanyu npoQHUIBLHOTO OOy4eHHUs B TpyINmax NP HM3YYeHHH Kypca MaTeMaTHKH I10
OTIPE/ICTICHHBIM TEMaM BKIIOYAIOTCS CIICAYIOIIME BOMPOCHI, KOTOPHIE PACCMATPHBAIOTCS KakK TpU
MIPOXO’KICHUU MaTepualia, TaK M MPY PEIICHUH 3ajad.

ITapanienbHOCTH B IPOCTPAHCTBE
AxcuoMsl crepeoMeTpur. CIeCTBUS U3 aKCUOM.
B3auMHoe pacnonoxkeHue AByX MpsIMbIX B IpocTpaHcTBe. [lapamienbHOCTh MPSIMOM U IJIOCKOCTH.
[TapannensHoCTh MockocTell. CBOMCTBA MapalliesIbHbBIX MIJI0CKOCTEH.

IlepnieHAUKYIAPHOCTL B IMPOCTPAHCTBE

[lepnenauKynApHOCTE NpAMBIX. llepneHauKyIIpHOCTE NpsAMOM M IUIOCKOCTU. CBSA3b MEXKAY
NEPIEHIUKYISIPHOCTBIO U NapAJUICNIBHOCTBIO. [IepreHauKyisap U HakJIOHHAsA. YTOJI MEXAY NPAMOU U
miockocTeo. Teopema o Tpex mnepneHaukyispax. JByrpanHelid yroia. llepneHaMkynaspHOCTh IBYX
IIJIOCKOCTEM.

Ilpakmuueckue 3anamus

[Ipu3Haky B3aMMHOTO PacIOJIOKEHUS MPAMBIX. YTOJI MEXAy NpsMbIMUA. B3anMHOe pacnosoxeHue
OpsMBIX M IUIOCcKOcTeH. [lepneHauMKynsp M HakJIOHHAsg K IUIOCKOCTH. YTOJd MEXAy HIpSIMOH U
IJIOCKOCTBIO. TeopeMbl O B3aMMHOM pAacHOJIOKEHUM IpPsAMOM M IUIOCKOCcTH. Teopema o Tpex
MEPIEHIUKYISIPAX.

[Ipu3Haky ¥ CBOMCTBA NMapaJUIECIbHbIX U EPIEHAUKYJIAPHBIX INIOCKOCTEN. PaccTosiHME OT TOUKHU 110
IIJIOCKOCTH, OT IIPSIMOM 10 TNIOCKOCTH, PACCTOSHUE MEKIY IUIOCKOCTSMH, MEKIY CKPEIIUBAIOIUMUCS
MPSIMBIMU, MEXY IPOU3BOJIBHBIMU (PUTypaMH B IPOCTPAHCTBE.

[TapannenbHoe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o niowaou opmocoHanbHOU npoeKyuu
MHO20Y20nbHUKA. B3auMHOE pacnonokeHne IPOCTPaHCTBEHHBIX (QUTYD.

MHOrorpaHHUKH
Bepuunsl, pebpa, rpaHu MHOrorpaHHuka. Paseepmka. Muocoepannvie yenvi. Buinykivie

MHo2oepanHuku. Teopema Diinepa.

[Tpusma. Ilpsmas u naknonnas npusma. [lpaBunbHas npusma. [Tapannenenunen. KyoO.

[Tupamuna. IlpaBunbHas nupamuja. YcedeHHas nupamuja. Terpasap. Cummerpuu B KyOe, B
napajuienenunese, B npusme u nupamue. Ceuenus Kyoa, Ipu3Mbl U TUPAMUIBL.

[IpencraBienre O NpaBUIIBHBIX MHOIOIPAHHUKAX (TeTpa’jpe, KyOe, OKTa’jpe, IOoJeKa’ape U
HKOCadIpe).

®opmyiel 00beMa Ky0a, IpSIMOYTOJIBHOTO MapajiesIenune/1a, Ipu3Mbl, THPAMUIbI.

Ilpakmuueckue 3anamus

Paznuunble BuAbl MHOTOTpaHHUKOB. VX m3oOpaxenus. CedeHus, pa3BepTKM MHOTOTPAHHUKOB.
[Inomane mnoBepxHocTH. Buael cuMMmerpuii B mnpoctpaHcTBe. CHMMETpUS MHOTOTPaHHHMKOB.
Brruncnenue miomazaeit u o0bemMoB. Pelienue 3a1ay Npon3BOACTBEHHOTIO COJIEPIKaHUS.

Tes1a ¥ TOBEPXHOCTH BpalleHHUs

Hunuuaap u koHyc. YceueHHbIH KOoHyc. OCHOBaHME, BBHICOTA, OOKOBAsI MOBEPXHOCTh, 00pa3yromas,
pa3BepTka. OceBble CEUEHUS U CEUEHUs, IapajlIeIbHble OCHOBAHUIO.

ap u cdepa, ux ceuenus. KacarenpHas miockocTs k cepe. @opMyIibl MIOMAIN TOBEPXHOCTEH
WIMHAPA U KoHyca. PopMyIibl oObeMa 1apa 1 MiIomaau chepsl.

Ilpakmuueckue 3anamus

Paznuunbie Bubl Ten BpameHus. x uzobpaxenus. CedeHus, pa3BepTKH Teln BpauieHus. [nomansb
MOBEPXHOCTU. Buasl cummerpuii B mnpocTtpaHcTBe. CHUMMeETpusi Tell BpalleHus. Brluucienue
wionaaen u o0bemMoB. Perienne 3a1a4 npou3BOACTBEHHOTO COAECPKaHMUSI.

Cooeporcanue c yuemom Pabdoueii npozpammol 6ocnumanus:
-BrekaccHple MEpONIPUATHS TTI0 MaTEMATHKE B PAMKaX MPEIMETHOHN EKaIbl;
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- OnuMmnuaapl Mo npeaMery «MateMaTrukay.

2.3. [IpumepHbIe TeMbl pedepaToB (IOKJIAA0B)

* HenpepriBHBIE 1pOOH.

® HpI/IMeHeHI/Ie CJIOKHBIX ITPOLICHTOB B 9dKOHOMHWYCCKUX pACUCTaAX.

* [TapanenbHOE IPOEKTUPOBAHUE.

* CpeHMe 3HAaYEHUS U UX IPUMEHEHHUE B CTATUCTHUKE.

* BextopHOe 3a1aHKe NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
* Cl10’)keHHE TAPMOHHUYECKUX KOJICOaHUIA.

* ['padmueckoe penieHne ypaBHEHUN 1 HEPABEHCTB.

* [IpaBriibHBIE U TOJIYIPABUIIBHBIE MHOTOTPAHHUKH.

» Konnyeckue ce4eHus U UX NPUMEHEHHUE B TEXHHUKE.

* [Tonsitue nuddepenimana u ero NPUIOKEHHUS.

* CxeMbl MOBTOPHBIX UCTIBITaHUM BepHysn.

* lccrnenoBanre ypaBHEHUN U HEPABEHCTB € APaAMETPOM.

3. TEMATHYECKOE IINTAHUPOBAHHUE

3.1. TemaTnuyeckui mian

HaumenoBanue pasnena

KomnunuectBo yacoB

O6vemM Teoperuueckoe
00pa3oBaTeIbHOM o0y4eHue
Harpys3ku
3| 2AIXBTOpEeHNE 10 10
a
Tpuronomerpuueckne GyHKIUU U TPUTOHOMETPUYECKHE 45 45
YPRBHEHUS
I1#paieabHOCTh B IPOCTPAHCTBE 12 12
HépneHnHKynﬂpHOCTL B IIPOCTPAHCTBE 14 14
KﬁopﬂHHaTLI U BEKTOPBI 14 14
_HﬁOI/ISBOI[HaSI GyHKIIUHU 15 15
[TprMeneHne Npon3BOHON U IEpBOOOPA3HON 26 26
MpOrorpaHHuKu 17 17
Tg1a ¥ MOBEPXHOCTH BPALICHUS 16 16
Igka3arenbHas, JorapudmMuyeckas, creneHHas QyHKIUU 35 35
D@eMEeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHN 15 15
BEPOSATHOCTEN
HTorosoe noBTOpeHHe 15 15
Bcero 234 234
KouncyabTanun 6
Hpomesrxcymounas ammecmayus 6 popme rx3amena 6
Hroro 246
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3.3. XapakTepucTHKA OCHOBHBIX BUJ0B y4€OHOIi 1eATeJIbHOCTH CTYA€HTOB

Coaep:xanue
o0yueHus

XapakTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBIX JeiicTBHI)

AJITEBPA

INOBTOPEHUME HIKOJIBHOI'O KYPCA

O3HaKOMJICHHE C POJIbI0O MAaTEMaTHKH B HayKe, TEXHUKE, IKOHOMUKE, HH)OPMAITOHHBIX
TEXHOJIOTHSX U MPAKTUYECKOHN NeATeIbHOCTH.

BrinonHenue apudMeTHyeckux AEHCTBUI Hall YNCIIaMHU, COYETasl YCTHBIE U MMCHMEHHBIC
MPHUEMBI.

Haxoxxnerne npuOImkeHHBIX 3HAYCHUH BEIIMYUH U TIOTPEITHOCTEH BEIYUCIEHUH (a0COTIOTHOM 1
OTHOCHTEIIFHON); CPAaBHEHHE YUCIIOBBIX BBIPAKECHHIH.

Haxoxnenne ommuOoK B IpeoOpa30BaHMAX U BEIYUCICHUAX (OTHOCUTCS KO BCEM ITyHKTaM
TIPOTPAMMBEI).

TPUTOHOMETPUYECKHE @YHKIIUN U TPUTOHOMETPUYECKHE YPABHEHUMSA

Ocnosnvie W3yuenune pagjuaHHOrO METO/Ia U3MEPEHHS YIJIOB BPAILCHUS 1
NOHAMUS UX CBS3U C TpajycHO¥ Mepoil. M300paxkeHne yriioB BpalleHHs Ha OKPYKHOCTH, COOTHECECHHE
BEJIMYMHEI YTJIa C €r0 PACIOIOKCHUEM.
dopmynupoBaHUe ONPEACICHUN TPUTOHOMETPUICCKUX (DYHKIUI ISl YITIOB TIOBOPOTA U OCTPHIX
YIJI0B TIPSIMOYTOJILHOTO TPEYTOJbHUKA U O0BICHCHNE UX B3aUMOCBSI3H
Ocnosnbie [IpuMeHeHHE OCHOBHBIX TPHUTOHOMETPHYCCKMX TOXJICCTB IS BBIYUCICHHS 3HAYCHHN
mpuzoHomempuyeck | TPUTOHOMETPUUECKUX (DYHKITHIA 1O OTHON M3 HUX
ue moaicoecmea
Ipeobpaszosanus V3yueHre  OCHOBHBIX  (OPMYJT  TPUTOHOMETPHUH:  (OPMYJBI  CIOXKCHHUS,  yIBOCHUS,
npocmeuux npeoOpa3oBaHusi CyMMbl TPUTOHOMETPHUYCCKUX (DYHKIMI B MPOU3BEICHUC U MPOU3BEICHHS B
mpuzoHomempuyeck | CyMMy W TPUMCHCHHE IIPH BBIYUCICHUM 3HAYCHHUS TPUTOHOMETPUYECKOTO BBIPAXKCHUS U

UX 8bIPANCEHUL

YIPOIIEHHUS €ro.
O3HaKOMJICHHE CO CBOWCTBAMH CHMMETPHH TOUEK HAa EANHUYHON OKPYKHOCTH ¥ IIPUMECHEHHE HX
JUIS BBIBOZA ()OPMYJT IPUBEACHHS

@yuxyuu. Honamue
0 HenpepvisHOCMU

@yHryuu

O3HaKOMJICHHE C TIOHATHEM IIEPEMEHHOHN, IPUMEPAMH 3aBUCHMOCTEH

MEKy NepeMEHHBIMH.

O3HaKOMJICHHE C MTOHATHEM rpaduKa, ONpeAeIeHNe MPUHAUIC)KHOCTH TOUYKH rpaduky GyHKInu.
Omnpenenenne 1o ¢opMmylsie NMpocTeHIed 3aBUCUMOCTH, Buaa ee rpaduka. Belpaxenue mo
thopmye

OJHOW NepeMEeHHOM Yepe3 Apyrue.

O3HakoMJIeHHE ¢ onpesienieHneM (GpyHKINH, (GOPMYyITHPOBAaHKE €ro.

Haxoxnenue o0nacTu onpeieneHus 1 001acTu 3Ha4eHUi QyHKIMH

Csoticmsa

dynxyuu.
Ipaguueckas
uHmepnpemayus.
Tpumepul
@yHKYUOHATBHBIX
3agucumocmetl 8
PeanbHbIX npoyeccax
U ABIEHUSX.
Obpamnvie
dynxyuu.
Tpueonomempuuecku
e ghynxyuu

O3HakoMJIeHHE C TNpuMepaMH (YHKIMOHAIBHBIX 3aBUCHMOCTEH B pealbHBIX IpoIleccax u3
CMEXHBIX TUCIHIUINH.

O3HaKOMJICHHE C JOKa3aTeIbHBIMH PACCy>KACHUIMHI HEKOTOPBIX

CBOWCTB TMHEWHOW M KBaJApAaTHYHON (PYHKIIHIA, IPOBEICHNE UCCICAOBAHNS JIHHEHHOHN, KyCOYHO-
MUHEHHOW, JpOOHO-TMHEHHOW W KBAaIpaTUYHOW (PYHKIWH, TOCTPOCHHE UX TpaQUKOB.
Ioctpoenue u urenne rpadukoB pyHkuuii. UccnenoBanne GpyHkunm.

Cocrasnenne BUAOB (pyHKIHMI 110 JaHHOMY YCIIOBHIO, PEIICHHE 3a/]ad Ha SKCTPEMYM.
BrmonreHue npeobpa3osanuii rpaduka GyHKIUH

Wzyuenne noustus oOpatHOW (DyHKIMH, ONpelesieHne BHJa M IOCTpoeHne rpaduka oOpaTHON
(GyHKIMH, HAXOXJIEHHE ee 00JIacTH omnpeseNneHus U obiacTu 3HaueHuil. [IpuMeHeHre CBOWCTB
(hyHKIMH TIPU MCCIIEIOBAaHUH YPAaBHEHUH U PEIICHUHU 3334 Ha SKCTPEMYM.
O3HaKOMJICHHE C TOHATHEM CIO0XHOH (QYHKITHH.

Brruncienune 3HadeHn GYHKIUI 110 3HAYCHNIO apTyMEHTA.

OmnpeneneHue MoI0KEHU TOUKH Ha TpaduKe 1Mo ee KOOPAUHATaM U Ha000POT.
O3HaKkOMJICHHE C IIOHATHEM HENPEPBIBHOW MEPHOANYIECCKON (YHKINH,
CBOHCTB CHHYCa U KOCHHYCA, IOCTPOECHHE MX rpadHKOB.

O3HakOMJICHHE C TIOHATHEM TapMOHHYECKMX KOJIeOaHMH M NpUMEpaMH TIapMOHHYECKHX
KosieGaHMH ISl ONMCaHMS TIPOLIECCOB B (PU3KKE U APYTUX 00JIACTSAX 3HAHHUS.

O3HaKOMJICHHE C MOHSITHEM Da3pbIBHOW MEpUOJMYECKOM (YHKIHH, (GOPMYIMpPOBaHHE CBOWCTB
TaHI'€HCA U KOTaHT'€HCa, IIOCTPOCHUE UX TPA(UKOB.

[IpumeHerne CBOMCTB (YHKIMH Ui CPaBHEHUS 3HAYCHUH TPHUTOHOMETPUYECKHX (YHKIHH,
pemeHns TPUTOHOMETPHUIECKUX YPaBHEHHH.

IToctpoenne rpadukoB 0OpaTHBIX TPUTOHOMETPHUYECKUX (DYHKIHMH U OTIpeieNieHHe TI0 TpaduKam
UX CBOMCTB.

Brmonaenune npeobpa3oBaHus rpadukoB

(dopmyIHpOoBaHUe
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Apxcunyc,
ApKKOCUHYC,
ApKMaHzeHc yucia

O3HaKOMJICHHE C TIOHATHEM 00paTHBIX TPUTOHOMETPHYECKUX (QYHKIHH.
Wzyuenne ompeneneHnii apkcuHyca, apKKOCHHYcCa, apKTaHreHca 4Mcia, (GopMylInpoBaHHE HX,
n300pakeHNe Ha €AUHUYHON OKPY’KHOCTH, IPUMEHEHHE TIPH PEIICHUN YPaBHEHUI

Ilpocmetiwiue
MPULOHOMEMPUYECK
ue ypaeHeHust u
HepageHcmea

Pemenne mo ¢opmysiaM W TPUTOHOMETPUYECKOMY KpPYry HPOCTEHIINX TPHUTOHOMETPHYECKUX
YpaBHEHMM.

[Iprmenenne oOIMX METOJOB PELICHHS ypaBHEHUH (IPUBEICHUE K JIMHEHHOMY, KBaJpaTHOMY,
METOJI PA3I0KEHNS HA MHOXKHTEIH, 3aMEHBI NIEPEMEHHOM) IPH PEIICHUH TPUTOHOMETPHIECKUX
YpaBHEHMM.

YMeHue oTMedaTh Ha Kpyre penIeHus IPOCTEHIINX TPUTOHOMETPHUIECKUX HEPABEHCTB

I'EOMETPHUA

Tapannenvnocmeo 6
npocmpancmse.
Iepnenouxynspnocm
b 8 NpOCMparcmae.

dopMynupoBKa U NPHUBEIEHHE N0Ka3aTeIbCTB NPU3HAKOB B3aUMHOI'O PACION0OXKEHUS MPSIMBIX U
mwiockocTeil. PacrnozHaBaHue Ha dYepTexKax U MOJENSAX pPAa3JM4YHBIX CIIy4aeB B3aUMHOIO
PacIoIoKeHUs NPSAMBIX U MIOCKOCTEH, apryMEHTUPOBaHUE CBOMX CyXJAeHUH. PopMynupoBaHue
ONpENENeHNH, NPU3HAKOB M CBOWCTB MNapaUIEIbHBIX W MEPNEHAUKYISIPHBIX IIOCKOCTEH,
JBYTPaHHBIX U JINHEWHBIX YIIIOB.

BrInonaHeHne MOCTPOEHUs YIIIOB MEXKAY MPSAMBIMH, MPSMOHN M MIOCKOCTBIO, MEXKIY MIOCKOCTIMH
O ONHCAHMIO U PACTIO3HABAaHHE UX HA MOJEIISX.

IIpyMeHeHe NPU3HAKOB M CBOWCTB PACIIONIOKEHUS MPSIMBIX U ITIOCKOCTEH MPH PEIIECHUHN 3a1ay.
W3o0pakeHne Ha PUCYHKaX W KOHCTPYHPOBAHUE HA MOJEISAX MEPHEHANKYIIIPOB M HAKIOHHBIX K
IUIOCKOCTH, MPSMBIX, NapaJlICNIbHBIX IUIOCKOCTEH, YIJIOB MEXKIY IpSIMOM U IUIOCKOCTBIO H
000CHOBaHME TIOCTPOCHUS.

Pemenue 3a1a4 Ha BBIYMCIIEHHE TCOMETPUUECKUX BeIHUUH. ONHChIBAHUE PACCTOSHUS OT TOUYKU
JI0 IUIOCKOCTH, OT IPSIMOM O IIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXIY CKPEIIUBAIOIUMUCS
NPSMBIMH, MEXY IIPOU3BOJIBHBIMU (PUTypaMu B IIPOCTPAHCTBE.

DopMynHpoOBaHNE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX(TEOPEM CYIECTBOBAHUS,
CBOICTBA).

N3o0pakeHne Ha 4depTe)XaX M MOJICIAX pPACCTOSHHSA W OOOCHOBaHME CBOMX CYXICHHH.
OmnpeneneHrue W BBIYHCICHUE PAacCTOSHUH B IpocTpaHcTBe. [IpuMeHeHme ¢opMyn M Teopem
IUTAHUMETPHH AJIS PEIICHUS 3a/1a4.

O3HakOMJICHHE C MOHATHEM MAapajulelbHOTO IMPOEKTUPOBAHHMA W €r0  CBOWCTBAMH.
DopMyIUPOBAHUE TEOPEMBI O IIJIOLIAA OPTOTOHAIBLHOM NMPOEKIIMY MHOTOYTOJIbHUKA.
[TpumeHeHune Teopuu Uit 0OOCHOBaHHS IOCTPOCHUI U BHIYUCICHUI.

ApPryMEHTHPOBaHHE CBOMX CY>KICHHH O B3aMMHOM pacIoj0KEHHH IPOCTPAHCTBEHHBIX QUTYD

Mmnozcoepannu
Ku

OnncaHue U XapakTePUCTHKA PA3IMYHBIX BUJOB MHOTOI'PAaHHUKOB, IEPEUNCIICHHE UX 3JIEMEHTOB
U CBOMCTB.

N300pa’keHre MHOTOTPAHHUKOB W BBIMIOJIHEHHE IIOCTPOCHUS HA M300paKEHUSIX M MOJIEISIX
MHOTOT'PaHHUKOB.

Boluncnenue JMHEWHBIX 3JIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX KOHQUTypanusix,
apryMeHTHPOBAaHUE CBOMX CY)KIECHUN.

XapakTepucTHKa U H300paKeHHe CeUeHNs], pa3BEPTKH MHOTOTPAaHHUKOB, BBIYNCIICHHE TIIIOMIAACH
MOBEPXHOCTEH.

ITocTpoenue npocTeimmx cedenunii kyoa, mpu3Msel, nupaMusl. [IpuMeHenue GakToB U CBeICHUI
13 [JIAaHUMETPUU.

O3HaKkOMJICHHE C BHJAMH CHMMETPHH B MPOCTPaHCTBE, (OPMYIHPOBAHHE OIpPENeNeHUN H
CBOMCTB. XapaKTEpPUCTUKA CHMMETPUY MHOTOTPAaHHUKOB.

IIpuMmeHeHne CBOMCTB CUMMETPHUHU IIPU PELICHUH 3a1a4.

Vcnionp30BaHNe NPHOOPETEHHBIX 3HAHWN U HCCIENOBAHHUA W MOJCIUPOBAHMSA HECIIOKHBIX
3a/1a4.

N3o0pakeHre OCHOBHBIX MHOTOI'PAaHHUKOB M BBITIOJIHEHHE PUCYHKOB 110 YCIIOBHAM 3aj1a4
O3HaKOMJICHHE C TIOHATHSIMU IDIOIAAN H 00beMa, aKCHOMaMH1 M CBOHCTBAMH.

Pemenue 3a1ay Ha BBIYMCIICHHE IIJIOMA/ACH INIOCKUX (QUTYp C IPUMEHEHHEM COOTBETCTBYIOIINX
¢dopmyn u dakrtoB u3 maHUMETpuH. V3ydeHnme TeopeM O BBIUMCICHHH O00BEMOB
NPOCTPAHCTBEHHBIX TeJ, pEIICHHEe 33ja4 Ha NpHUMEHEHHWe (GopMysl BBIUUCICHUS OOBEMOB.
Wzyuenne Gopmy as1st BEIYHCIEHHS TUIONIAIeH IIOBEPXHOCTEH MHOTOTPaHHHUKOB.

Tena u noeepxnocmu
epaujerust

O3HaKOMJICHHE C BUJAMU TeJl BpallleHns1, GOpMyJIMpOBaHHE UX ONpPEJIENICHUI U CBOMCTB.
DopMynpoBaHHE TEOPEM O CEUEHHH IIapa INIOCKOCTHIO M INTOCKOCTH, KacaTeNbHOH K cdepe.
XapakTepruCcTHKa U N300paKeHNE TeJl BpAIleHHs, UX Pa3BEPTKH, CEUCHUSI.

Pemenne 3amad Ha TOCTPOCHHE CEYCHMH, BBIYHMCIICHHE JJIMH, PACCTOSHHN, YTJIOB, IUIOIIAICH.
IIpoBenenune noka3aTeabHBIX PACCYXKICHUH MIPH PEIICHNH 3a/1a4.

[IprmMeHeHne CBOWCTB CHMMETPHH IIPH PEIICHNH 3a/1a9 Ha TeJIa BPALICHNs, KOMOMHAIHIO Te.
N306paskeHne OCHOBHBIX KPYTJIBIX TEJ U BHIIIOJHEHNE PUCYHKA MO YCIIOBHIO 3a7aui
O3HaKOMJICHHE C TIOHATHSIMU IO H 00beMa, aKCHOMaMH1 M CBOHCTBaMH.

Pemmenve 3anay Ha BRIYMCIICHHE IOMIA/ICH IUIOCKUX (UTYp C IPUMEHEHHEM COOTBETCTBYIOLIUX
¢dopmyn u  dakrtoB u3 nmaHumerpuu. V3ydeHume TeopeM O BBIUMCICHHM 00BEMOB
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NPOCTPAHCTBEHHBIX TEJ, pEIICHHE 33jJa4 HAa NpUMEHEHHE (GOpMyJ BBIUYUCICHUS OOBEMOB.
Wzyuenne popMy ai1st BEIMUCIEHHS TUIOLIAJICH TIOBEPXHOCTEH TEJI BPAICHHMSI.

O3HAaKOMJICHHE C METOJOM BBIYMCICHHS IUIOIAIN MOBEPXHOCTH cdepbl. Pemenne 3amad Ha
BBIYHCIICHHE TUIOMA/AEH MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI

Koopounamwr u

O3HaKOMJICHHE C IIOHATHEM BeKTopa. lM3ydeHme [eKapTOBOH CHCTEMBI KOODIAMHAT B

8EKMOpPbL MPOCTPAHCTBE, MOCTPOEHHWE MO 33JaHHBIM KOOPAMHATaM TOYEK M IUIOCKOCTEH, HaXOXKACHHE
KOOPJWHAT TOYEK.
Haxoxxnenne ypaBHEHUH OKpYXKHOCTH, cepsl, IIOCKOCTH. BBIUMCIIeHHE PacCTOSHUN MEXIY
TOYKaMH.
W3ydyeHue CBONCTB BEKTOPHBIX BEJIUYMH, IPABWJI pPa3l0oXKEHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MPABUII HAXOXAECHUS KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE, MPAaBUI ACUCTBHUH C
BEKTOpaMH, 33JaHHBIMU KOOPUHATAMHU.
IIpuMeHeHMe TeopUHU NPH PeIIeHUH 3aa4d Ha JeHCTBUS C BEKTOpaMH.
M3ydeHue ckaaspHOro MPOU3BEACHUS BEKTOPOB, BEKTOPHOTO YPABHEHUS MPSIMON U MJIOCKOCTH.
[IpuMeHeHHe Teopuu NMpH pelleHUH 3afad Ha ASHCTBHUS C BEKTOPaMU, KOOPIAMHATHBIA METO[,
MPUMEHEHNE BEKTOPOB JUISl BBIYMCICHNS BEUIHH YIIIOB U PACCTOSHUI.
O3HAaKOMJICHHE C I0Ka3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O B3aUMHOM PACTIONIOKECHUH MPSMBIX
¥ IUTOCKOCTEH € MCIOIb30BAHUEM BEKTOPOB

JIEMEHTHI KOMBUHATOPUKHA, TEOPMU BEPOSITHOCTEN M CTATUCTHKH
OcHogHuvle noHamus Wzyuenne npasuiia KOMOMHATOPUKY W IPUMEHEHHUE IIPU PEIICHNH KOMOMHATOPHBIX 3a/1ad.
KOMOUHAMOPUKU Permenne KoMOMHATOPHBIX 3aa4 METOAOM Iepedopa U 1o IPaBHILy YMHOKCHHS.

O3HAaKOMJICHHE C TIOHSATHSIMHA KOMOMHATOPHKHU: Pa3MEICHUSIMH, COUCTAaHUSIMH, NIepeCTaHOBKaMHU
1 GopMynamu Al UX BBIYHUCIICHHUS.

OOBsAcHEHUE U TpUMEHeHHEe (HOPMYJT sl BBIYUCICHUS pa3MEIICHHUH, IEPECTAHOBOK U COYCTAHHIA
IIpY PEILLICHUU 3a7a4.

Osnakomiienue ¢ OuHomMoM Herotona u Tpeyronsuukom Ilackas.

Pemenue MPaKTUYCCKUX 3aJla4 C UCTIOJIb30OBAHUEM MOHATUH U IpaBuJI KOM61/IHaTOpI/IKI/I

Onemermol meopuu

HSy‘ICHI/Ie KJIIAaCCUYCCKOT'0 OIPEACIICHUSA BEPOATHOCTH, CBOMCTB BEPOATHOCTHU, TCOPEMBI O CYMME

6epoamHocmer BEPOSTHOCTEH.
PaccMoTpenne mpUMEpoOB BBIYHCICHHS BEpOSTHOCTEH. PemieHue 3amad Ha  BBIYHCIICHHE
BEPOSATHOCTEH COOBITHIA
Ilpedcmasnenue O3HAaKOMJICHHE C IPEICTABICHUEM YHCIOBBIX JAHHBIX M UX XapaKTEPUCTHKAMH.
Ooannvix(mabauyul, Pemenne mpakTH4eckMX 3amad  Ha 00pabOTKYy YHCIOBBIX JAaHHBIX, BBIUMCICHHE HX
ouazpammol, XapaKTePUCTHK
epaguxu)

HOKA3ATEJIBHASA, JOTAPUMMNYECKAS, CTEHEHHAA ®YHKIHHUU

Kopnu, cmenenu,
noeapugpmol

O3HakoMII€HHE C TOHSTHEM KOpHS N-M CTENEHH, CBOMCTBAMHU paJUKalOB M IPaBUIAMU
CpaBHEHUS KOPHEH.

DopMyIupOBaHUE ONPEACIICHUS KOPHS U CBOMCTB KOPHEH. BhIuncieHUe U CpaBHEHUE KOPHEH,
BBITTOJIHEHHE MIPUKHUIKU 3HAUCHHS KOPHS.

IIpeobpa3oBanHue YHCIOBBIX U OYKBEHHBIX BBIPAKCHHUH, COAEPIKAIINX PATUKAIIBI.

BrinonHenue pacueToB 1o (Gopmynam, colepiKalluM paarKaibl, OCYIIECTBIIsAs HEOOX0ANMbIE
ITOJICTAHOBKH U IIPEe0OPa30BaHMUSL.

OmnpeneneHrue pPaBHOCUIBHOCTU BBIPAKEHMH C pagukanamu. PenieHune HppanuoHaIbHBIX
YpaBHEHH.

O3HakoOMIIEHHE C TOHATUEM CTEMNEHU C JeHCTBUTENBHBIM IT0OKA3aTENEM.

Haxoxnenne 3Ha4eHWH CTENEHH, HCIONb3ysd NPH HEOOXOAMMOCTH HWHCTPYMEHTAJIBHBIE
CpeacTBa.

3amuceiBaHie KOPHS N-i CTETIEHH B BUJE CTENICHHU C APOOHBIM ITOKa3aTesieM U Ha000pOoT.
dopmyIupOBaHUE CBOMCTB cTeneHeil. Briunciaenue creneHeil ¢ pamoHaIbHBIM MTOKa3aTeseM,
BBITIOJTHEHNE IPUKHUIKN 3HAUCHIS CTETICHN, CPABHEHUE CTEIICHEH.

[Ipeobpa3oBanue UYUCIOBBIX W OYKBEHHBIX BBIPAKCHHH, COJACPIKAIIMX CTEICHH, MPUMEHSI
cBolcTBa. Pelienue nokasaTeabHbIX ypaBHEHUI U HEPABEHCTB.

Brimonmnenne mpeoOpa3zoBaHWil  BeIpakeHMH, TpuMeHeHue ¢opmyn, IIpeobpasoBanue
anreOpandecKux BBIPAKCHUN CBSI3aHHBIX CO CBOWCTBAMHU CTETIICHEH U JIOTapu(MOB.
OmpeneneHne 00JaCTH JONMYCTHMBIX 3HAYE€HHH JIOrapu()MHUYECKOTO BhIpaXKeHUs. Pemenne
norapu(p)MUYECKUX ypaBHEHUH W HEPABEHCTB.

Brruncienue 3HaueHni QyHKIUHA 10 3HAYEHUIO apryMEHTa.

OmpeneneHue MoJI0KeHUs TOUKN Ha TpaduKe 1o ee KOOpAHMHATaM U Ha000pOT.
Hcnonp3oBanue cBoiicTB QyHKIMIT U151 cpaBHEHHUS 3HAYEHUH CTENeHel u orapupmoB.
[MocTpoenue rpaMKOB CTENEHHBIX U JOTapUPMUIECKUX QYHKIHUH.
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HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tocnedosamenvrocmu
Ilpoussoonas

O3HakOMJICHHE C TIOHSITHEM YHCIIOBOIl IIOCIIENOBATEIILHOCTH, CHOCOO0AMHU ee 3ajaHus,
BBIYHCIICHUSMH €€ YICHOB.

O3HaKOMJICHUE C NIOHATHEM IIpesielia 0CIe0BaTeIbHOCTH.

O3HaKOMJICHHE C BBIYHCICHHEM CYMMbBl OECKOHEYHOTO WYHCIOBOTO psiga Ha HpUMepe
BBIYHCIICHUS CYMMBI OECKOHEYHO yOBIBAIOIIEH reOMETPHYESCKON MPOrPECCHH.

Pemenne 3amad Ha puMeHeHHE POPMYIIBEI CYMMBI OECKOHEYHO YOBIBAOIIEH TeOMETPHICCKOMH
HPOTPECCHHU.

O3HaKOMJICHUE C IOHATHEM IIPOU3BOIHOM.

YcBoenne npasun auddepeHnnpoBanusi, TabNIUIbl NPOU3BOIHBIX 3JIEMEHTApHBIX (QyHKUUWH,
npuMeHeHue i inddepeHpoBanns GyHKIHN

Ilpoussoonas u ee
npumeHeHue

Wzyuyenne u GopMyaHpoBaHHE €€ MEXaHHMYECKOTO M I'€OMETPUYECKOTO CMBICIA, W3y4YEeHHUE
QITOpUTMa BBIYMCICHUS MPOMU3BOAHON Ha IpUMEpe BBIYMCICHHUS MTIHOBEHHOM CKOPOCTH U
yIII0BOTO KO3((HUIIMEHTa KacaTeIbHOM.

CocraBneHue ypaBHEHHs KacaTeJIbHOM B 00IeM BHUJIE.

W3y4yeHune TeopeM o CBS3M CBOMCTB (DYHKIIUH U TPOM3BOAHON, (DOPMYIIMPOBKA UX.
[IpoBexeHue ¢ IOMOIIBIO MPOU3BOAHON HCCIIeOBaHHS (HYHKIINH, 3a1aHHON (POPMYIIOH.
YcTaHOBIICHHE CBSA3M CBOUCTB (PYHKIIMH U IIPOU3BOIHOM IO WX TpapuKaMm.

[TpumeneHne Tpon3BOIHOM UIA PELICHH 3a/1a9 Ha HaX0XKICHHE HaOOJIbIIEr0, HANMEHBINETO
3HAUCHHS M HA HAXOXKJICHHE IKCTPEMyMa

Ilepsoobpasnas u
unmezpan

O3HaKOMIICHHE C TIOHSATHEM HHTETpajia ¥ IepBOOOpa3HOM.

Wzydenue mpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI

Herorona—IJleitOnuna.

Pemenue 3a1a4 Ha cBSI3b MEPBOOOPA3HON U €€ MPOU3BOTHOM, BEIUHUCIICHHUE TEPBOOOPA3HOMN s
JAHHOM () YHKIIHH.

Pemenne 3aJa4 Ha MNPUMCHCHUEC UHTCrpajla g BbIYUCICHUA (I)I/ISI/ILIGCKI/IX BCJIIMYUH H
JI01a1e
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4. YCJIOBUA PEAJIN3AIINA YYEBHOI'O IPEAMETA
4.1. TpeGoBaHUSI K MUHUMAJILHOMY MaTepPHAJIbHO — TEXHHYECKOMY 00ecne4yeHH 0

OcBoenne mporpammbl ydeOHOrO Tmpeamera «MareMaTHka» MpeanojiaraeT Hajludue B
npodeccHOHaTBbHON 00pa30BaTeIbHON OpraHU3ally, pealn3yroleil 00pa3oBaTeIbHYI0 MPOTrpaMMy
cpenHero obmiero obpasoanusi B mpezaenax ocBoeHusi OIIOIT CIIO na 6a3e OCHOBHOTO 0OIIETO
oOpa3oBaHus, y4eOHOr0 KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH 00ECIEYUTHh O0YYarOIIHMCS
cBOOOIHBIN ocTyn B IHTEpHET BO BpeMsl y4eOHOTO 3aHATHS U IEpHO]] BHEYUEOHOH e TeIbHOCTH.

[Tomemenne kaOuHETA ynoBieTBopsieT TpeOoBaHusAM "CaHUTApHO-IMMHIEMHOIOTHICCKUE
TpeOOBaHUsT K OpraHU3alMsIM BOCIHUTAHHS W OOYYCHHs, OTIbIXa M O3JO0POBICHUS JETeH u
MOJIOJICKHU" M OCHAIIIEHO THUIIOBBIM 00OpYIOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM
qHCcie CHEIHATU3UPOBAHHON Yy4eOHOW MeOenbl0 M CpelacTBaMh OOY4YSHHsI, JOCTATOYHBIMU IS
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO TIOATOTOBKU O0YYarOIIUXCS.

B kaOuHere ecTh MyJbTUMEIUIHOE OOOPYJAOBAaHUE, IOCPEICTBOM KOTOPOTO YYaCTHUKHU
00pa3oBaTeNLHOIO MpoIlecca MOTYT MPOCMATPUBATh BH3YaIbHYI0 HH(OpMAIUIO 10 MaTeMaTHKE,
CO3/1aBaTh MPE3CHTAIIUH, BUACOMATEPHAIIBI, HHBIE JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO W MAaTEePHAIBHO-TEXHHYECKOTO0 00eCredeHus] MpPOrpaMMbl
y4eOHOTO npenmera «MaTeMaTuka» BXOJIST:

MHOTO()YHKIIMOHAJIbHBIA KOMITJIEKC IPEToAaBaTes;

HarJsiIHbIe TOCOOMsT (KOMILIEKTHI YYeOHBIX TaOJHII, TIAKATOB, MOPTPETOB BBIIAIOUIMXCS YYCHBIX-
MaTEMaTUKOB U JIp.);

00bEMHBIE MOJIEJI MHOTOTPAaHHUKOB;

00bEMHBIE MOJIENIN TEJI BpaIllEHUS.

MH(POPMAIIMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

9KPaHHO-3BYKOBBIE IIOCOOUS;

KOMIUIEKT TEXHUYECKOH JTOKyMEHTAIINY, B TOM YHUCIIE TTACTIOPTa HA CPEACTBA OOyUEHUSs, HHCTPYKIIUH
10 UX UCITOJIb30BAaHUIO U TEXHUKE O€30M1aCHOCTH;

OMOMMOTEYHBIN (HOHT.

B Oubnmoreunsiit (oHa BXOAAT y4eOHUKH, YyueOHO-meToanueckue KoMiuiekTel (YMK),
o0ecreynBaIMe OCBOCHME YdeOHOro mpeamera «MaremaTuka», pPEKOMEHJIOBAHHbBIE WM
JIONYUIEHHbIE ISl HUCIOJb30BaHUS B MPO(EeCcCHOHAIBHBIX 00pa30BaTENIbHBIX OpTraHU3alMX,
peanu3yonmx 00pa3oBaTeIbHYIO IPOrpaMMy CPEIHEro ooero oopa3oBaHus B Mpeeiax OCBOSHUS
OIIOII CIIO nHa 6a3e 0cCHOBHOT0 00111eT0 00pa30BaHusl.

bubmmoreunslii  GOHA ~ OMOJNHEH OSHIMWKJIONEAUSMH, CIPABOYHMKAMH, HAYYHOH, Hay4dHO-
MONYJIIPHOM U IPYrOM JINTEPATypOy 10 MAaTEMaTUKE.

B mpormecce ocBoeHusi mporpamMmbl yaeOHOTO Tpeamera «MaTemaThka» CTYACHTHI MOyYaroT
BO3MOKHOCTh JOCTYIa K 3JIEKTPOHHBIM YYeOHBIM MaTepHajaM [0 MaTeMaTHKe, MMEIOIUMCS B
CBOOOTHOM AOCTyne B ceTu MHTEepHeT (3JeKTPOHHBIM KHHTaM, MPAKTHKyMaM, TECTaM, MaTepHaiam
EI'D u ap.).

4.2. UndopmanuonHoe odecreyeHune

OcCHOBHBIC MCTOYHUKH

1. ObC Znanium.com - 3IEeKTPOHHO-OMONIHMOTEYHAs CHUCTeMa OT MPaBOOOIAATENs,
bammvakos M.U. Marematuka, yueOunuk 10 xmacc, M., uzmgarensctBo KaoPyc, 2017.
2. BbC Znanium.com - »3JIEKTPOHHO-OMONHMOTEYHAss CHUCTeMa OT MPaBOOOIAIATENs,

bammvakos M.U. Marematuka, yaeOnuk 11 xkmacc, M., uzmgarensctBo KaoPyc, 2017.
3. OBC BOOK.ru - 31eKTpoHHO-OMOIMOTEUHAst cUcTeMa OT IpaBooOianaress, bammakos
M.U. Marematuka, cOopHuk 3a1a4, M., uznarensctBo KuoPyc, 2015.
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4. Maremaruka: y4yeOHUK A CTyH. YYpexaeHWid cpea. mpo¢. obpasoanus / B. IL
I'puropses, T. H. CamOypoBa. — M.: M3natensckuii eHTp « Akagemus», 2016. — 368 c.

5. MaremaTnka: y4eOHMK Ui CTyA. ydpexaeHuil cpen. mpod. oOpazoBanust / B. II.
I'puropeeB, C. B. HBosnruna; mox pea. B. A. I'yceBa. — 12-e wusn., crep. — M.:
W3narenbckuit ieHTp « Axkanemusi», 2016. —416 c.

HNuTepHeT-pecypcsl

1. bammaxkoB M.M. Marematuka: anreOpa W Hayajla MaTEeMaTHUYECKOrO aHaJIM3a,
reoMeTpus. [OnekTpoHHbIH pecypc]. — Pexum goctyma: http://www.academia-
moscow.ru/

www.fcior.edu.ru (MupopmanimonHbie, TPEHUPOBOYHBIE M KOHTPOJIBHBIC MaTEPHAJIBI).

koMmmakT-aucku (DVD) ¢ moTHOTEKCTOBBIME BEPCHSIMU BCEX MATEPHAJIOB.
http://www.edu.ru

http://www.mat.ru

http://www.1september.ru

http://www.mathematics.ru

Oo6mepoccuiickuii MaTemarnueckuid moptan Math-Net.Ru http://www.mathnet.ru

SO NG R W

www.bymath.ru

11. http://www.matburo.ru/literat.php

12. http://matema.narodhttp://www.terver.ru/

13. http://www.uchportal.ru/;

14. http://pedsovet.su/;

15. wwww. dic. academic. ru (Akagemuk. CII0Bapu ¥ SHIMKJIONCINHN).

16. www.booksgid.com (Books Gid. DnekTponHas OubGnmuoTeka).

17. www.globalteka.ru (I'moGanreka. InoGanbHast OuOIMOTEKAa HAYYHBIX pPECYpPCOB).
www.window.edu.ru (EauHoe okHO qocTyna k 00pa3oBaTeNbHBIM pecypcam).

18. www. st-books.ru (JIyumas yueGHast mureparypa).

www.school-collection.edu.ru (Eaunas xomnekuuu HudpoBsIx 00pa30BaTEIbHBIX PECYPCOB).

0. Besa QJICMCHTApHas MaTE€MaTHUKa. CpeﬂHHH MaTEMaTU4YCCKasi HHTCPHCT —  IIKOJIa

19. www. school.edu.ru (Poccuiickuii o6pazoBaTenbHblii mopTai. JlocTymHOCTh, KauecTBO, YD dek-

TUBHOCTH);

20. http://www.fxyz.ru/ - VHTepakTHUBHBIN CcHpaBOYHUK (HOPMYT M CBEICHHs IO airedpe,

TPUTOHOMCTPHHU, TCOMETPUH, CI)I/I3I/IKC;

21. http://maths.vfal.ru - ChpaBoYyHUK COJEpKUT MaTepuaia IO MaTeMaTHKe (apudMeTHKa,

anreOpa, TeOMETpHUs, TPUTOHOMETPHS);
22. http://mathsun.ru/ - Uctopus matemaruku. buorpaduu BeIMkux MaTeMaTHKOB;
23. www.fipi.ru;
24. www.edu.ru;
25. http://bymath.net - "Bcs anemenTapHas matemaTuka'.

4.3. YcaoBus peanuzanuu padoueil nporpaMmsbl 1151 HHBAJIWI0B M JIUIL €
OrpPaHUYeHHbIMHM BO3MOKHOCTSIMH 3/10POBbS

B coorBerctBun ¢ ®enepanbHbiM 3akoHOM «OO0 oOpasoBanum B Poccuiickoit
Oeneparuny  npodeccuoHambHOE — 00pa3oBaHME  OOydYaloOUIMXCSs € OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbSl  OCYILIECTBJISIETCSI Ha OCHOBE JaHHOW NporpamMmbl, KOTopas He
TpeOyeT anmanrtanuu, oOydeHHE TPOUCXOAWT B OOIICH Tpymme, I JWI C COMAaTHYECKUMHU
HapYIICHUSIMHU 3/10POBBS.

Jia amantanuu paboyeil mporpaMMbl JUISL JUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSMHU
3/10pOBbs IIPEATIONArACTCS:
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http://www.mat.ru/
http://www.1september.ru/
http://pedsovet.su/
http://www.fxyz.ru/
http://maths.vfal.ru/
http://mathsun.ru/
http://www.fipi.ru/
http://www.edu.ru/
http://bymath.net/

. Br16op MeTo10B 00yueHus, 00YCIOBICHHBIN B KOKJIOM OTACIHLHOM CITydae HeIsmM

o0yueHusl, colepkaHueM OOydYeHMs, HCXOAHbIM YPOBHEM 3HAHWMH, YMEHHH, HaBBIKOB,
0COOEHHOCTSIMH BOCTIPUATHS HH(OPMAIMK 00yJarOIIUMUCS.

. Obecnieuenne  OOydaloIMXCd HMHBAIMIOB M JMI C  OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMU 3I0pOBbSl  JIONOJHUTEIbHBIMU II€YaTHBIMU U ANEKTPOHHBIMU
00pa30oBaTeIbHBIMU PECYPCAMHU.

. Pa3pabotka, mpu HEOOXOIMMOCTH, MHAMBUAYAJIbHBIX 33aJaHUN U IPOBEICHHUE
JIOTIOJIHUTEIBHBIX KOHCYJIBTALMH [0 UX BBINOJIHEHUIO.

. [IpoBeneHue  TEKyLIEro  KOHTPOJS  yCIIEBAEMOCTH, IPOMEXYTOUHOH WU

FOCYI[apCTBeHHOﬁ UTOTOBOM arrecrauuu 06yqa}oumxc;l C y4€TOM 0COOEHHOCTEH HX 300POBbA.

5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

KoHTpounb 1 o11ieHKa pe3ynbTaToB OCBOEHUS Y4EOHOT0 MPEIMETA OCYLIECTBIISIETCS B
MpOoLIecCe MPOBEACHUS MPAKTUUYECKUX 3aHATUN, TECTUPOBAHUH, a TAK)KE BBITIOJTHEHHS

VHJVBHIYAJIbHBIX 3aJJaHUM, IPOCKTOB, UCCIEAOBAHUMN CTYICHTOB.

PesyabTaTsl 00yyeHus
(TMYHOCTHBIE, MPeAMeTHbIE, MeTalNpeAMeTHbIE)

@opMBbI U METOIBI KOHTPOJIS U
OIIEHKH
pe3yJabTaToB
o0yueHust

JIUYHOCMHbBIX:

— c(hopMHUPOBaHHOCTh TPEACTABICHUA O MaTeMaTHKe Kak
YHUBEPCAIBHOM S3BIKE HAYKH, CPEJCTBE MOICIUPOBAHUS
SIBJICHUI U MTPOLIECCOB, UAESIX U METOJIaX MAaTEMAaTHKU;

— TIIOHMMaHHE 3HAaYUMOCTH MAaTEMaTUKH [UisI Hay4HO-
TEXHMYECKOro Mporpecca, ChopMUPOBAHHOCTh OTHOLICHHS K
MaTeMaTHKe KaK K YacTH OOIIEYEIOBEUSCKON KYJIbTYpPbI
yepe3 3HAKOMCTBO C HUCTOpUEH pa3BUTUSL MaTeMaTHKH,
ABOJIIOLIMEN MAaTEMaTUUECKUX UIEH;

— pa3sBHUTHUE JIOTHYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO
BOOOPaKEHUS, ANTOPUTMHUECKON KYJIBTYpPhI, KPUTHYHOCTH
MBIIIUIGHWST Ha ypOBHE, HEOOXOMUMOM [uia  Oymymieit
npo(h)eCCUOHANIBHON  JICSITEBbHOCTH, JUIA  MPOJODKCHUS
00pazoBanms 1 caM000pa30BaHNUS;

— OBJIaJICHUE MATEMaTUYECKUMU 3HAHUSIMH U YMEHUSIMH,
HEOOXOJAMMBIMA B TIOBCETHEBHOW >KWU3HM, I OCBOCHHUS
CMEXHBIX €CTeCTBCHHO-HAYYHBIX TUCIUILINH W TUCIUTUIHH
po(heCCHOHANBHOTO IUKJIA, IS TIOTYYeHUs 00pa3oBaHUS B
obnactsx, He TpeOYIIUX YrIyOJeHHOW MaTeMaTH4eCcKOn
MMOATOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTHh K 0OPa30BaHHUIO, B TOM YHUCIIC
caMo00pa3oBaHWIO, Ha  NPOTSHKEHWHM  BCEW  IKU3HU;
CO3HATEIHFHOE OTHOIIEHWE K HETPEePHIBHOMY OOpa30BaHUIO
KaK  YCJIIOBHIO  YyCIENIHOH  Npo(eCCHOHAIBHOM U
0O0IIIECTBEHHOU IS TETLHOCTH;

— TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSTEILHOM
TBOPYECKON Y OTBETCTBEHHOMU JIESITEIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW pa0oTe, COTPYJHUYECTBY CO
CBEpPCTHUKAMHU B 00pa30BaTeIbHOMN, OOIIIECTBEHHO TIOJIE3HOM,
y4eOHO-MCCeI0BATENbCKON, MPOEKTHOM M JPYyTUX BHIaX
JIeATEIbHOCTH;

MOHHTOPHHT DPa3BUTUSl JHYHOCTHO -
po(heCCHOHATBHBIX KauecTB
oOydJatoierocsi, MOJArOTOBKa pedepaTos,
JIOKJIAJIOB T10 33/IaHHBIM TeMaM,

BBITIOJTHCHHE u odopmiieHue
PaKTHIECKUX paoor, POEKTHAs
JeSTEILHOCTD

MOATOTOBKA  JIOKJIAJ0B, O(hOpMIICHHE
NPaKTHYECKUX PabOT, HCIOJIb30BaHHE
SJICKTPOHHBIX ~ MCTOYHHUKOB,  YCTHBIN

OTIPOC, MHANBUIYATHHOE 3a/IaHUE
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MeTanpeaAMEeTHbIX:

PeryastuBubie (YY/): MOHHTOPHHT Pa3BUTUSl JMYHOCTHO -
PO eCCHOHATTEHBIX KadecTB
oOydJatomerocsi, MOJAroTOBKa pedepaTos,
JIOKJIA/IOB T10 33JJaHHBIM TEMaM,
BBIMOJTHEHHE " oopmieHue
MPaKTUYCCKUX pabor, MIPOCKTHAS
JESITETHBHOCTh

- YMEHHE CaMOCTOSITEILHO  ONPEAEHATh  ENd | MOHUTOPHHI PasBUTUSA JIMYHOCTHO -

OEATCIIbHOCTA M COCTaBJIATh IUJIAHBI JCATEIbHO-CTH; PO ECCHOHATIEHBIX Ka4eCTB

CaMOCTOSITENIbHO OCYLIECTBIATh, KOHTPOJIMPOBATh U
KOPPEKTUPOBaTh JEATEIbHOCTh; MC-II0JIb30BATh BCE
BO3MOXHBIE PECYPCHI AJIsl AOCTHKEHMS MOCTaBIECHHBIX
HeNell U peanu3anuu IUIaHOB JICATEIbHOCTH; BBIOMPATh
yCIIEIIHbIE CTPATETUU B Pa3IMYHBIX CUTYAIMSIX;

oOyuJatoierocsi, MOJArOTOBKa pedepaTos,
JTOKJIAJIOB T10 3a/IaHHBIM TEMaM,

BBITIOJIHCHHE u odopmiieHue
MPAKTHYECKUX pabor, MPOEKTHAs
JIeATEILHOCTD

- BJIQ/ICHUE HABBIKAMU TI03HABATEIBHON pedIIeKCuu Kak

OCO3HAaHHUS COBEPLIAEMBIX ACUCTBUA M MBICIUTENIbHbBIX
IIPOLIECCOB, HMX PE3YJIbTATOB M OCHOBAHMM, TI'PAaHMIL
CBOECTO 3HAHMA M HE3HAHWUS, HOBBIX I103HABATEIbHBIX
3a/1a4 ¥ CPEJICTB JUIS UX JTOCTHUKCHUS.

MOHHTOPHHT W PEUTHHT BBIOJIHEHHS
pabor  oOydJaromuxcs,  BBITIOTHEHHE
WHIAMBUIyaJIbHBIX 3aJlaHul, ohopmiicHHE
HOHATUITHOTO CIIOBaps, BBINOJIHEHUE W
opopMIIeHHE  TPaKTHYEeCKHX  pabdor,
IMPOCKTHAA ACATCIbHOCTD

Ilo3naBaTenabuble YVY]I):

- BIQJICHWE HaBBIKAMH TI03HABATEIbHOM, y4eOHO- | MOHMTOPHHI M DPEHTHHI BBIIOJHEHHUS
HCCIIEIOBATENIbCKOM M MPOEKTHOM  JACSATEIbHOCTH, paboT  0OydYaroIUXCs,  BBIIOJHEHHE
HaBBIKAMHM paspelieHuss mpolsieM; CchnocoOHoCcTh u | WHAMBHAYAJBHBIX 3aaHuu,
TOTOBHOCTb K CAMOCTOSITEIBHOMY MOHMCKY MeTozo | OPopMIeHHe gOH”THHHOFO ciosaps,
pellleHHs ~ TPAKTUYECKHX  3ajad,  HpuMeHeHupo | COCTABJICHHC TabIHIL,
BBITIOJTHCHUC u odopmiieHue
pa3IMYHBIX METOJOB ITO3HAHUS;
MPaKTHYECKUX pabdoT,
IMPOCKTHAsA ACATCIIbHOCTD,
HCIIOJIB30BAaHUEC SJICKTPOHHBIX
HCTOYHHUKOB,
- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM | MOHUTOPHHI ~ Pa3BUTUS JIMYHOCTHO -
nH(OPMaIIMOHHO-TI03HABATENEHOM JEATENBHOCTH, | TPODECCHOHATBHBIX KaqcCTB
BKJIIOYasi YMEHUE OPHUEHTHUPOBATHCA B PA3IUYHBIX 00y4aroIerocsi, NOArOTOBKa peeparos,
MCTOYHUKAX HMH(POPMALMH, KPUTUYECKH OlleHMBaTh u | ACKIAA0B MO 3aJaHHbIM = TCMaM,
MHTEPIPETUPOBATh MH(GOPMAIIMIO, TOTydaeMyro u3 | Do O/THEHHe 1 ojopunerme
MPaKTUYECKUX pador, IIPOEKTHAs
pa3IMYHBIX UCTOYHHUKOB.
JeITeNbHOCTD
Kommynukarusubie (YY/):
- yYMEHHE IIPOSYKTUBHO o0marecs U | HOJIrOTOBKA JI0KJIa/10B, YCTHBIX
B3aUMO/IEVICTBOBATh B rporecce COBMECTHOM | COOOIICHH i
JESTEIILHOCTH, YUUTBIBATh MO3ULIUHU JIpYTuX

YYaCTHUKOB JESITeNbHOCTH, 3(P(EKTUBHO pa3peuiaThb
KOH(JIMKTBI;

- BJAJACHUC A3BIKOBBIMU CpPEACTBAMU: YMCHHE SCHO,
JIOTUMYHO MW TOYHO MH3Jaratb CBOKO TOYKY 3pCHUA,
HCII0JIB30BAaTh AACKBATHBIC A3BIKOBBIC CPCICTBA,

MOHHTOPHHT Pa3BUTUSl JMYHOCTHO -
npodeccnoHaTbHBIX Ka4ecTB
o0yuarolierocsi, MoJAroToBka pedeparos,
JIOKJIAJIOB T10 33/IaHHBIM TeMaM,

npeomemmuuix:

- C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ O MaTr€MaTHuKE
KaK 4aCTHu MHpOBOﬁ KYJBTYPBI U MECTC MATCMAaTUKHN B
COBpCMCHHOfI OUBUIIM3alIUHU, criocobax  ONMUCAHMS
SIBIICHHI PEAITBHOI0 MUpa HA MaTEMATHYCCKOM A3BIKEC,

MOHUTOPUHT BBIITOJTHEHUS u
opopmIIeHUsI  MPaAKTUYECKUX  padoT,
VHIUBUYAJIbHBIX 3aJaHUM; MOATOTOBKA
YCTHBIX COOOIIEHHI, JIOKJIaIOB,
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pedeparon

- c(hOpMUPOBAHHOCTH MPEICTABICHUN O | MOHUTOPHMHT BBIIIOJIHEHUS u
MaTeEMaTUYECKUX MOHATHUAX KakK BaKHeHImMX | OPOPMIICHHS  [PAaKTHYECKUX  pabor,
MaTEMAaTHYECKUX MOJEIISIX, O3BOISIONIMX OIMMCHIBATEL K | MHAUBUIYAIbHbLIX 33Ilaljﬂl7l; MOArOTOBKA
U3ydaTh pasHblE NPOLECCHl M SABJIEHUS; INOHMManue | YCTHPIX coodmenmi, AOKIIa108,
BO3MOXHOCTH aKCHUOMAaTHYECKOTO MMOCTPOEHUS pedepatos

MaTeMaTUYECKUX TEOPHIl;

— BJIAJICHUE METOJaMHM JOKA3aTEJIbCTB U AJITOPUTMOB | BBIIOJIHCHHE U oopmieHne
peleHns, yYMEHHE HUX  [OPUMEHATH, MPOBOAUTH | IPAKTHICCKHX paboT,  BBIIOJHEHHE
JIOKa3aTeJIbHbIE PACCYKICHUS B XOJI€ PELICHUs 3a/1a4; KOHTPOJIBHBIX ¥ CAMOCTOSTEIBHBIX PabOT
— BJIQJICHHE CTaHJIAPTHBIMH MPUEMaMH PEIICHUS | BHIIOJIHEHHE u oopmieHue
PAlMOHANIBHBIX M HMPPAlMOHAIBHBIX, MOKA3aTENbHBIX, | IPAKTHYCCKUX  paboT,  BBHIIOJIHCHHUC
CTCNECHHBIX, TPUTOHOMETPUYECKUX  ypaBHeHHH  u | KOHTPOJIBHBIX M CaMOCTOATCIBHBIX
HEPABEHCTB, HUX CHCTEM; HCIIOIb30BAHUE TOTOBBIX pabot, pemienne 3anad, TECTHPOBAHKE,

KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE I IIOMCKA
IIyTH PELICHUs U WIUIKOCTPALUU PEIICHUs] YPaBHEHUU H
HEPaBEHCTB;

9K3aMCH

— cOpPMUPOBAHHOCTh TPEJCTABICHUH 00 OCHOBHBIX
MOHATHUSIX MAaTEeMAaTUYECKOTO aHajn3a M UX CBOWMCTBAX,
BIIQJICHUE yMEHUEM XapaKTEepU30BaTh  IOBEJICHUE
GyHKIMI, WCMONB30BaHUE TOMYYCHHBIX 3HAHWHA Ui
OTMCAHUs U aHAJIN3a PEATbHBIX 3aBUCUMOCTEH;

BBINOJIHEHHE u odopmieHue
MPAaKTUYECKUX paboT, BBHIIOJHEHHE
KOHTPOJIBHBIX Y CaMOCTOATENbHBIX

paboT, peleHue 3a1ady, TECTUPOBAHUE,
9K3aMeH

— BIJIAJCHUE OCHOBHBIMHU MOHATHUSIMHU O IUIOCKHUX U | BBITIOJTHEHHE u odopmiieHue
MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (urypax, wux | IPAKTHYECKUX paboT,  BBIIOJHEHHE
OCHOBHBIX CBOICTBaX: KOHTPOJIPHBIX M CaMOCTOSITCIBbHBIX
9
pa60T, pelieHue 3anaav, TCCTHUPOBAHUC,
3K3aMEH
- c(hOpMUPOBAHHOCTh YMEHUS pacrio3HaBaTh | BBIMIOJHEHHUE u odopmileHne
reoMeTpruecKre (Urypbl Ha YepTe’kax, MOJENAX M B | NPAKTHYECKHX  paboT,  BBIIOIHCHHC
IPUMEHEHUE M3YYEHHBIX CBOMCTB | KOHTPONBHBIX M CAMOCTOSITE/IBHBIX

pEAIbBHOM  MHpE;
reoMeTpuueckux ¢uryp u ¢GopMyn A peleHus
TEOMETPUUYECKHX 3a7ad M 3a7ad C MPaKTUYECKUM
COJICpKAHUEM;

pa60T, pelmieHue 3anaav, TCCTHUPOBAHUC,
9K3aMCH

— c(opMUPOBAaHHOCTh NPEACTABICHUN O Mpoleccax U
ABJICHUSX, HMEIOIIMX  BEPOSATHOCTHBIM  Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHDE,
OCHOBHBIX MOHATHUAX 3JIEMEHTAapHOU TEOPUHU
BEPOSITHOCTEM; yYMEHUNM HAXOAUTh U  OLICHUBATH
BEPOATHOCTH HACTYIJICHUS COOBITUH B MPOCTEMIINX
MIPAaKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH
CITyYaHBIX BEJIMYHH;

BBITIOJTHCHUE u odopmiieHue
MPakTUYeCKUX  PabOT,  BBINOJHEHUE
KOHTPOJIBHBIX U CaMOCTOSITEJIbHBIX

pa60T, pelieHue 3anaav, TCCTHUPOBAHMUC,
OK3aMCH

— BJIAACHUC HaBBIKaAMHU HCIIOJIB30BaHUSA TOTOBBIX
KOMITIBIOTCPHBIX NPOTrpaMM IIpH PCIICHUHU 3a41a4.

BBIIIOJIHCHHE u odopmieHue
MPaKTHYECKUX  paboT,  BBITIOJHEHHE
KOHTPOIIBHBIX U CaMOCTOSITEIbHBIX

pa60T, pelieHue 3aaav, TCCTHUPOBAHUC,
OK3aMCH

- c(hOpMHUPOBAHHOCTH npeAcTaBIeHUN 0
HEOOXOIUMOCTH  JI0Ka3aTelIbCTB MPU OOOCHOBAHHUH
MaTEMaTUYECKUX YTBEP>KICHUM U POJIM aKCMOMATHUKHU B
MIPOBEICHUH JICTYKTUBHBIX PACCYXKICHUM;

BBITIOJIHCHHE u odopmiteHne
MPAaKTHYECKUX  paboT,  BBIMOJIHEHHE
KOHTPOJBHBIX M CAMOCTOSATEIbHBIX

pabot, pemieHHe 3amad, TECTHUPOBAHUE,
IK3aMEH
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- c(OpMHUPOBAHHOCTH TMOHATUHHOrO ammapara IO
OCHOBHBIM pazjiellaM Kypca MaTeMaTUKW;, 3HaHUH
OCHOBHBIX TeopeM, OpMyT U YMEHHUS MX MPUMEHSTD;
yMEHUsI  JIOKa3bIBaTh ~ TEOPEMbl W HAXOJIUTh
HECTaHJIapTHbBIE CIOCOOBI pElIeHUs 3a/1a4;

BBITIOJIHCHHE u odopmiieHue
MPaKTHYECKUX  paboT,  BBITIOJHEHHE
KOHTPOJBHBIX U CaMOCTOSTEIBHBIX

paboT, pelieHHe 3aaady, TECTHPOBAHUE,
JK3aMeH

- cpOpPMHUPOBAHHOCTh YMEHUN MOJICIUPOBAThH PeabHbIE
CUTyallUM,  MCCIENOBaTh  IOCTPOCHHBIE  MOJEIHU,
WHTEPIPETUPOBATH ITOIYYEHHBIN pPe3yJIbTaT;

BEITIOJTHEHHE " odopmiieHue
MPAaKTUYECKUX  pabOT,  BBITIOJHCHUE
KOHTPOJBHBIX U CaMOCTOSTEIbHBIX

paboT, pelieHWe 3ajad, TECTHPOBaHHE,
9K3aMeH

- c(hOpPMHPOBAHHOCTb NPEACTABICHUNH 00 OCHOBHBIX
MOHATUAX MATEMaTUYECKOIO aHalIM3a U UX CBOMCTBAX,
BJIAJICHNE YMEHHEM  XapaKTepU30BaTb IIOBEICHUE
(GyHKUIMH, WCHOJB30BAHUE TMOJNYYCHHBIX 3HAHMUA IS
ONMCAHHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;

BBITIOJTHCHUEC nu O(bOpMJ'IeHI/Ie
MPAKTHUYCCKUX pa60T, BBITIOJTHCHHUEC
KOHTPOJIBHBIX n CaMOCTOATCIIBHBIX

pabot, pelieHWe 3ajad, TECTHPOBAHHE,
9K3aMeH

- BIAJCHUE YMEHUSMH COCTABJICHUS BEPOSATHOCTHBIX
MOZEJIEH 10 YCJIOBHIO 3aJa4d W  BBIYHUCIICHUSA
BEPOSITHOCTH HACTYIUIEHUS COOBITHIl, B TOM 4HUCIIE C
npuMeHeHneM (GopMysn KOMOMHATOPUKM W OCHOBHBIX
TEOpEM  TEOPUM  BEPOATHOCTEM;  HCCIEIOBaHUSA
CIIy4alHBIX BEJIMYMH IO UX PACHPEIEICHUIO.

BBITIOJTHCHUC u odopmiieHue
NPaKTHYECKUX  pabOT,  BBIMOJHEHHE
KOHTPOJIBHBIX 158 CaMOCTOSATCIIbHBIX

paboT, pelieHue 3a7ad, TECTUPOBAHUE,
9K3aMeH
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