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

1.1. O6aacTh NIpUMEHEHHsI IPOTPAMMBbI

[Tporpamma oOmieo6pazoBarenabHOro yue6Horo npeaMera «MaremaTuka» npeaHazHaueHa s
U3YYCHUS TIpeaMeTa B TpOdECCHOHATBHBIX 00pa30BATEIBHBIX OPTaHMU3AIMIX CPEAHETO
npodeccuonanbHoro odpazosanus ([anee - CI1O), peanusyromux 00pa3oBaTeIbHYIO TPOrpaMMy
cpemHero oomero oOpa3oBaHus B IpelieiaXx OCBOCHHUS OCHOBHOH 00pa3oBaTEeNbHOM MPOrpaMMbI
CIIO na 6a3e 0OCHOBHOT'O 00I1IeT0 0Opa30BaHMUs.

Pabouass mporpamma ydeOHOTO mpeaMmera pa3padoTaHa B COOTBETCTBHH C TpPEeOOBAHHUSIMH
denepanbHOro rocy1apcTBEHHOr0 00pa30BaTENbHOIO CTAaHAAPTA CPEAHEro O0IIero oOpa3oBaHUs
(Hanee — ®I'OC CCO), yrBepxxnennoro [Ipukazom Munobpaayku Poccum ot 17.05.2012 N413;

C YYETOM:

- TPUMEPHOW OCHOBHOH 0O0pa30BaTEIbHONW MPOrpaMMbI CPEIHETO O0OIIero oOpa3oBaHMS,
0/100peHHoI pemieHreM (eaepalbHOr0 y4eOHO — METOJUYECKOro OOBEIWHEHHUS IO 00IeMy
obpa3zoBanuto (mpoTokon oT 28 urons 2016r. Ne 2/16-3);

- TNpUMEpPHOM mporpammbl y4yeOHOH aucuuruinHbl «MaremaTuka: anreOpa Havana
MaTEeMAaTHYECKOTO aHalln3a; TeOMETPH», PeKOMeHIoBaHHONW denepalbHbIM TOCYAapCTBEHHBIM
ABTOHOMHBIM yupexieHueM «DenepaabHblii HHCTUTYT pa3BUTHS oOpa3oBanus» (nanee — OI'AY
«®UPO») B KauecTBe NMpUMEPHON IPOrpaMMbl I peaju3alldid OCHOBHOW IpodeccuoHalbHOM
oOpa3zoBatenbHoil mporpammel CIIO Ha 6a3e OCHOBHOroO 00IIEro 0Opa3oBaHUS C MOIYYCHHEM
cpenHero obmiero oopazoBanus, [Iporokosn Ne3 or 21 uroms 2015r.

- pabouux mporpamMMam BOCIUTAHUA 10 Ipodeccusm:
15.01.31 Macrep KOHTPOJIBLHO — U3MEPUTEIBHBIX IPUOOPOB U ABTOMATUKHU
23.01.17 Macrep 1o peMOHTY U 0OCITY>KHUBaHUIO aBTOMOOMIIEH

1.2. MecTo npeaMera B CTPYKType NPOrpamMMbl

YueOHblll npeamer «MaTemaTuka» SBISETCS MPeAMETOM 0011e00pa3oBaTeNbHOIO yueOHOTO

[IMKJIa B COOTBETCTBUU C TEXHOJIOTUUECKUM MpoduiieM mpoecCHOHATIEHOTO 00pa30BaHusI.

VYuebubiii npeamer «MaremaTHka» OTHOcUTCS K mpeamerHoi obmactu PI'OC cpennero
obmrero oopazoBanusi «MaTemaTuka U UHPOPMATHKay U3 00S3aTEIbHBIX MPEIMETHBIX 00JIaCTeH.

VYpoBeHb ocBoeHus ydeOHoro mnpeamera B coorBercTBUM ¢ PI'OC cpeanero oobuiero
o0Opa3oBaHus yriyOJIeHHBIN.

Pabouas mporpamMma ydeGHOro mpeamera «MaremaTHKa» HMMEET MEXIIPEIMETHYIO CBS3b C
o0uieo0pa3oBaTebHbIMU  YUEOHBIMU IpPEIMETaMH: XHMHS, AacTpPOHOMHS, HHQOpMATHKa |
npoGMIBHBIMU MPEAMETaMH.

Nzyuenue yueOHOro npeamera «MaTemaTHKa» 3aBepIIaeTCsl MPOMEXKYTOUHOM aTTecTanuei B
¢dopme sk3ameHa B pamkax ocBoeHus [IITKPC na 6aze ocHoBHOTO 0011€T0 00pa30BaHus.

Bocniuranne u commanuzais o0yJaronIuxcsi MPU OCBOCHHH pabouell mporpaMMbl IpeaMeTa
OCYILIECTBIISICTCS C TOMOILBIO BKIIIOYAEMBIX B 00pa30BaTeNbHYIO IPOrpaMMy pabodel mporpamMmbl
BOCIMTAHUS M KaJICHJAApHOTO TJIaHa BOCHIUTATENbHON paboThl uepe3 MpHUBJIeYEHHE 00yUJaroInuXCst
K KOHKYPCHBIM MEPONPUATHSAM Pa3HOT0 YPOBHs, IPEIMETHBIM OJIMMIIHAJAM, JeKajgaM, KOHKypcam
npoecCHOHANBHO MAacTepCTBA, BCEPOCCHUMCKUM TEMaTHYECKHMM ypOKaM M yepe3 obOecredeHue
JOCTIDKEHUSI OOYYalOUIMMUCS JIMYHOCTHBIX PEe3YJbTAaTOB: TOTOBHOCTh K CaMOPa3BUTHIO;
MOTHBALIMS K MIO3HAHUIO U O0YUYEHHIO; [IEHHOCTHBIE YCTAHOBKH U COLIMANIbHO-3HAUYMMbIE KauecTBa
JUYHOCTH; aKTHBHOE y4acTHE B COLMAIBbHO-3HAYMMOM JAEATENbHOCTH, OTPAXKEHHBIX B paboueit
porpaMMe BOCIIUTaHUS.



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

B coorBerctBum ¢ mnpunsroii Konuemnuueill pa3BuTtHs MaTeMaTH4eCKOro oOpa3oBaHHS B
Poccwuiickoit ®Denepanuu, maremMarudeckoe 0Opa3oBaHWE pelIaeT, B YaCTHOCTH, CICAYIOIIHE
KJIFOUEBBIC 33/1a4U:

—  «IPEeNOCTaBISATh  KAXAOMY  OOydYarolmeMmycss  BO3MOXKHOCTh  JIOCTIDKEHUSI  yPOBHS
MaTeMAaTHYECKUX 3HAHUI, HEOOXOIMMOTO JIJIS TajbHEHUIIeH YCIEITHON )KU3HU B OOIIIECTBEY;

— «obecrieunBaTh HEOOXOJMMOE CTpPaHE YHWCIO BBITYCKHUKOB, MaTeMaTH4ecKas IOATOTOBKA
KOTOPBIX JOCTaTOYHA Ui MPOJOJDKEHHS 0O0pa3oBaHUS B PA3JIMYHBIX HANPABICHUAX M JUIA
NPAaKTHYECKOH  JEATEIBHOCTH, BKJIIOYAs IPENOJaBaHUE MAaTEeMaTHKH, MaTeMaTHYEeCKHe
UCCIIeIOBaHMs, paboTy B cepe HHPOPMAITMOHHBIX TEXHOIOTUN U JP.»;

— «B OCHOBHOM OOIIIEM U cpeiHeM o011ieM 00pa30BaHUU HEOOXOJMMO MPEyCMOTPETh MOATOTOBKY
00yJaroIUXCsl B COOTBETCTBHHU C MX 3aIPOCAMHU K YPOBHIO MOJITOTOBKH B c(hepe MaTeMaTHIECKOTO
00pazoBaHU.

Lenu nzydyeHus: yueOHOTo peIMeTa 00eCTIeUnuTh:

- c(pOPMUPOBAHHOCTD MPEACTABICHUIN O COLIMATBHBIX, KYIbTYPHBIX U HCTOPUUECKUX (haKTOpax
CTaHOBJICHUSI MATEMAaTHKH,

- ¢(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO, aITOPUTMUYECKOTO ¥ MaTEMaTHUYE€CKOT'O MBIIIUICHHUS,

- chopMHpPOBAaHHOCTh YMCHHM MPUMEHSTH TOMYYCHHBIC 3HAHUS TPH PEIICHUH Pa3IHYHBIX
3a/1ay;

- c(hopMHUPOBAHHOCTD MPEACTABICHHUI O MaTEMATHKE KaK YaCTH OOIIEYEI0BEYECKOM KYIbTYpPHI,
VHHUBEPCATHHOM SI3bIKE HAYKH, TO3BOJISIONIEM OINKCHIBATE W HM3y4aTh pPeajbHBIC IMPOLECCHl H
SIBIICHUSL.

W3y4eHrne MaTeMaTHKHU Kak MpoQriIbHOM 0011e00pa3oBaTeIbHON Y4eOHOM TUCITUTUTHHEI,
YUUTHIBArOIIeH crenuduky ocBamBaeMbix cTydeHTamu mpodeccuit CIIO wmnu crenuanbHOCTH
CIIO, obecrieunBaercs:

* BBIOOPOM Pa3IMUHBIX MOIX00B K BBEJCHUIO OCHOBHBIX IMOHSTHII;

* (hopMUPOBAHUEM CHUCTEMBI YU€OHBIX 3aJlaHUi, oOecrieunBaromux YPPEKTUBHOE OCYIIECTBICHHE
BBIOpaHHBIX [IENIEBBIX YCTAaHOBOK;

» oboramieHHeM CIeKTpa CTWIeH Y4eOHOH NEesATEIIEHOCTH 3a CYET COTJIACOBAHHS C BEIYIIUMU
JeSITEIbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHOW CHIEIIHATIEHOCTH.

1.4. Ilnanupyemble pe3yIbTAaThl OCBOCHHA Y4eOHOI0 NMpeaMera

OcBoenune coaepxkaHusi yueOHoro mnpeaMera «MaTeMaTHMKa» 00€CHEUMBACT JIOCTUIKEHUE
00y4aroMMUCS CIEAYIOINX Pe3yabTATOB:

* TUYHOCMHDBIX:

— c(hopMHpPOBAaHHOCTh TPEJACTABICHUNH O MaTeMaTHKe KaK YHHBEPCaJIbHOM SI3bIKE HAyKH,

CPENCTBE MOJEIUPOBAHUS SBIICHUN U IIPOLIECCOB, UIEAX U METOJIaX MAaTEMaTUKH,

— IIOHMMaHWE€ 3HAYMMOCTH MaTEeMaTUKH Ui  HAyYHO-TEXHUYECKOro  Iporpecca,

c(OPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTH OOIIEYeTOBEYECKOW KYJIbTYpHI

yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MaTEMaTUHYECKUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIIIJICHHUS, IPOCTPAHCTBEHHOIO BOOOpa)KEHUsI, aIrOPUTMUYECKON

KyJIbTYpbl, KPUTHUYHOCTH MBIIUIEHHUS HA ypOBHE, HEOOXoAMMOM i  Oynyien

npodeCCHOHATILHOM 1eATeNbHOCTH, VIS IPOIOJKEHUsI 00pa30BaHMs U caMOO0pa30BaHMS;

— OBJIQZICHHE MaTeMAaTUYECKUMHU 3HAHUSIMH M YMEHUSMH, HEOOXOAMMBIMH B TOBCEIHEBHOM

JKU3HHM, JUISI OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAyYHBIX JUCHUIUIMH W JUCLUIUIMH

npo(ecCHOHANBHOTO LHMKJA, JUIs TOJy4eHHs o0Opa3oBaHUS B 00JIacTAX, HE TpeOYIOUIUX

yrIIyOJeHHON MaTeMaTu4ecKoi MOATrOTOBKY;



— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE€ CamMOOOpa3oOBaHUIO, Ha
MPOTSKCHUM BCEH JKU3HM, CO3HATEIBHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpPAa30BAHHMIO Kak
YCIIOBHIO YCTICHIHOM MPOo(hecCHOHAIBHOM U OOIECTBEHHOM NeSTEIbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTHP K CaMOCTOSTEIIBHOW TBOPYECKOM M OTBETCTBEHHOM
JIEATEIIbHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHHUKAMH B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-MCCIIEA0BATEIHCKOM, MPOCKTHON U APYTUX
BHJIaX JIEITENHHOCTH;

MemanpeomemHupix:

PeryasitTuBHble yHUBepcaJibHble y4eOHble aeiicTus (YVY/):
- YMEHHUE CaMOCTOSTENBHO ONPEAEIATh LEIU ACITEIbHOCTA U COCTABIIATH IIJIaHbI JESATEIBHO-CTH;
CaMOCTOSITEJIBHO ~ OCYILECTBIATh, KOHTPOJIMPOBATb M KOPPEKTUPOBATh JESATEIBHOCTb, HC-
II0JIb30BAaTh BCE BO3MOXKHBIE PECypChl Ul OCTHKEHUS IIOCTABICHHBIX LIEJIEH M pealn3alyu
TUTAaHOB JIESTEILHOCTH; BEIOMPAThH YCHEIIHBIE CTPATETHH B PA3JIMYHBIX CHUTYalUsX;
- BJIaJICHUE HaBbIKAMM IO3HABATEIbHOW pe(IeKCHH KaK OCO3HAHMs COBEpLIAEMbIX JEHCTBHH U
MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJbTATOB U OCHOBAHMMU, IPAHUL] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX I103HABATEJIbHBIX 337a4 U CPEICTB IS UX JOCTUKCHHUS.

ITo3naBaTenbHBIE YHMBepcaJbHbIe yueOHble AelicTrBus (YVY/):
- BJAJEHHE HaBbIKAMU II03HABATEJIbHOW, Yy4eOHO-HCCIENOBATEIbCKOW M IPOEKTHOMH
JESTEIbHOCTH,  HaBbIKAMU  pa3pelleHuss IpodsieM;  CIIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIBHOMY ITOMCKY METOAOB PELICHUs MPAKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3JIMYHbIX
METOJI0B O3HAHHUS;
- TOTOBHOCTb U CHOCOOHOCTh K CAaMOCTOSTEIbHOM HH(GOPMAlMOHHO-II03HABATEIbHON
JeSITEIbHOCTH, BKJIIOYash YMEHUE OpPHUEHTUPOBATHCA B PA3IMUYHBIX WCTOYHUKAX HH(poOpmanuu,
KPUTUYECKH OLIEHUBaThb M HWHTEPHPETHPOBATh HMH(OPMAIMIO, MOJYy4aeMyl H3 pPa3IUYHBIX
HMCTOYHUKOB.
KoMMmyHukaTnBHBIC YHHBepcaabHbIe yueOHbIe qeicTBus (YY):
- YMEHHUE MPOJYKTUBHO OOIIATHCS U B3aMMOJIEICTBOBATH B IIPOLIECCE COBMECTHOM /€ATEIbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3(P(PEKTUBHO pa3periath KOHPIUKTHI;
- BJIaJICHUE SI3BIKOBBIMHM CPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO UM TOYHO H3JIaraTb CBOIO TOYKY
3pEHUs, UCIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

* NPeOMEmHbIX:

— c(OpMHUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHUKE KaK YaCTH MHUPOBOU KYJIBTYPhl U MECTE
MaTeMaTHKHd B COBPEMEHHOW IUBWIM3ALMH, COcOo0aX OMMCAaHUS SIBIEHUH peaJbHOro MHUpa Ha
MAaTEMATUUYCCKOM SA3BIKE,

— c(hOpMHUPOBAHHOCTb MPEJACTABICHUA O MAaTEeMAaTUYECKUX TMOHATHAX KaK BaKHEUIINX
MAaTEMATUYCCKUX MOJCIIAX, MO3BOJJAIOIMINX OIMMCBIBATE U U3YYaTh PA3HBIC IMPOLCCChI U ABJICHUA,
MOHMMAHHE BO3MO>KHOCTH aKCHOMaTH4ECKOI'0 TOCTPOECHUSI MaTEMaTHUECKUX TEOPHIL;

— BJIAACHUC MCTOAAMHKU OO0Ka3aTCJIbCTB M aJITOPUTMOB PEIICHHA, YMCHUC HUX IMPUMCHATDH,
IIPOBOAMTD JOKA3aTENIbHBIE PACCYXKACHUS B XO/I€ PELLICHUS 3a/ay;

— BJIaACHUC CTAaHAAPTHBIMH IIpUE€MaMHU PCHICHUA palUOHAJIBHBIX W HPpalUOHAIBHBIX,
MIOKA3aTeNNbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKMX YPAaBHEHHUH W HEPABEHCTB, UX CHCTEM;
HCIIOJIB30BAHUE T'OTOBBIX KOMIIBIOTCPHBIX MPOrpaMM, B TOM YUCIIC IJIA MMOMCKA IMYTHU PCIICHHUA U
WUTIOCTPALVM PEIIECHUS] YPaBHEHUI 1 HEPABEHCTB;

— c(OpMUPOBAHHOCTH TIPEACTABICHUN 00 OCHOBHBIX TMOHATHIX MAaTEMAaTHYECKOTO aHAIN3a W
UX CBOMCTBax, BJaJIeHME YMEHHMEM XapaKTepHU30BaTh MOBEJICHHE (QYHKLHMH, HCIIOJIb30BaHHE
MOJIYYCHHBIX 3HAaHUH JJIs1 OITMCAaHUSA Y aHaJIM3a pCaJIbHBIX SaBHCHMOCTeﬁ;

— BJaJCHHUC OCHOBHLIMU IOHATHAMH O INIOCKUX W HNPOCTPAHCTBCHHLIX TI'€COMCTPHYCCKUX
(Gurypax, uX OCHOBHBIX CBOWCTBAX;



- cpOpMHUPOBAHHOCTh YMEHHS PACIO3HABATh FeOMETpUUECKUEe (PUTYPHI HA YepTexKax, MOICIAX
U B pEIbHOM MHpE; MPUMEHEHHE M3YYEHHBIX CBOICTB reOMETpUUYECKUX (QUryp U GOopMyJ JUIs
peLICHU TEOMETPUYECKUX 3a1a4 U 3aa4 C IPAKTHYECKUM COJIEPKAHUEM;

— c(OPMHUPOBAHHOCTh MPEJICTABICHUNM O MPOLECCaX U SBIECHUSAX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHUUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MHpPE, OCHOBHBIX IIOHATHUAX
3JIEMEHTApHON TEOPUU BEPOSATHOCTEN; YMEHUM HaXOIUTh U OLIEHUBATh BEPOATHOCTH HACTYIIJICHUS
COOBITUHM B NPOCTEMIINX IMPAKTUUYECKUX CHUTyalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIIy4alHBIX
BEJIMYUH;

— BJIQJICHUE HABbIKAMU MCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTrPaMM IIPU PELIEHUH

3a1ad.

- c(OPMHPOBAHHOCTH TPEJICTABICHUI O HEOOXOIMMOCTH JOKa3aTeiIbCTB MPU OOOCHOBAHUH
MaTEMAaTHYECKUX YTBEPKICHUN U POJIM aKCUOMATUKH B ITPOBEJICHUU IE€yKTUBHBIX PaCCyKICHUM;

- c(hopMHPOBaHHOCTH MOHSATHUIHOTO ammapara 1o OCHOBHBIM pa3JiellaM Kypca MaTeMaTUKH;
3HAHUI OCHOBHBIX TeopeM, (GOPMYJl M YMEHHUS UX IPUMEHSTH; YMEHMsI JOKa3bIBaTh TEOPEMBI U
HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 33/1a4;

- ¢(hOpMUPOBAHHOCTb YMEHHMH MOJIEIMPOBAThH PeabHbIE CUTYallUH, UCCIIEJ0BATh NOCTPOCHHbIE
MOJIEJIA, UHTEPIPETUPOBATH ITOJIYYCHHBIN pE3yibTaT;

- ¢(hOpMHUPOBAHHOCTD IIPEJICTABICHUI 00 OCHOBHBIX IMOHATUAX MaTEMAaTUYECKOI0 aHaJIM3a U UX
CBOWCTBAX, BIIQJICHUE YMEHHEM XapaKTepu30BaTh MOBEACHHE (YHKUHUI, WMCIIOIb30BaHHE
IIOJIyYEHHBIX 3HAHUH JJIs ONIMCAHUS U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;

- BJAJCHUE YMEHUSMH COCTaBJICHHMS BEpPOSTHOCTHBIX MOJEJIEH II0 YCIOBHIO 3a/auyd H
BBIUUCIICHUSI BEPOSITHOCTH HACTYIUIEHUS COOBITUH, B TOM YHUCIE C INPUMEHEHHEM (OopMyIl
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOATHOCTEW; UCCIEAOBAHUS Cy4YallHbIX BEIMYMH
10 UX PaCIpElENICHHUIO.

1.5. Koin4yecTBo 4acoB Ha 0oCBOeHHE pado4eil NporpaMMsbl y4e0HOI0 mpeamera:

O6wem obpazoBartenbHOI nporpammsl - 311 4acoB, B TOM 4ucIIe:
- Harpy3Ka BO B3aUMO/IecTBHE ¢ IpernoaasaresnemM - 311 gacos.

- CaMOCTOATCIIbHAsA yqe6Ha$1 pa60Ta 06yqafomeroc;1 - 0 gacos.

2. CTPYKTYPA U COAEPKAHUE YYEBHOTI' O ITPEJIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUABI y41e0HOH padoThI

Buj yueOHoi padoThl O0bem yacoB
O6beM 00pa3zoBaTeNIbHOM MPOTrpaMMBbl 311
Harpy3ka Bo B3auMOIEHCTBUY C IPENOJABATEIEM, 311

B TOM YHCJIC:

MPAKTUYCCKUC 3aHATUA -

1ab0paTOPHBIE 3aHATHS -

KOHTPOJIbHBIE pabOTHI 13
WH/IMBUIYaJIbHBIA TPOEKT -
KOHCYJIbTAIlUN 5
CamocrosTenbHas yyeOHast paboTa 00yJaronmxcst 0
[TpomexxyTouHas arrectanus B popMe IK3aMeHa 6




2.2. Conep:xaHue y4eOHOI0 nmpeamera

[TpodumibHas cocTaBifOmas OTPaKaeTcs B TPEOOBAHUAX K IOATOTOBKE OOyYarOIIUXCS B
4acTH:
— oOmell cucreMbl 3HAHMM:  COJEp)KaTENbHbIE  IPUMEPHl  MCIOJIb30BAaHUS
MaTeMaTHYECKUX UAEeH U METOJI0B B IPOPECCUOHATILHON 1EATEIIbHOCTH;
— yYMEHMH: pa3nuyie B YpOBHE TpeOOBaHMIA K CIOXXHOCTH TMPUMEHSEMBIX
aJITOPUTMOB;
— IPaKTHUYECKOrO0  MCIOJIb30BAaHUS ~ NPUOOPETEHHBIX  3HAHUM W yMEHHM:
WH/IMBUYaJIbHOTO Y4€OHOI'0 OIbITa B IOCTPOEHUH MAaTEMAaTUYECKUX MOJETICH.
Conepxanue y4eOHOM JNUCHMIUIMHBI  pa3pabOoTaHO B COOTBETCTBUM C  OCHOBHBIMHU
CoJiepKaTeIbHBIMU JTMHUSAMHU 00Y4YEeHUSI MaTEMaTHKE:

— aneebpauveckas AuHus, BKIIOYAIONAS CHUCTEMAaTH3allUI0 CBEJCHMHM O 4MCIax; U3yuyeHHe
HOBBIX M 0000I1l€HUE paHee U3YyUYEHHBIX onepaluii (BO3BEAECHUE B CTENEHb, U3BJICUEHUE KOPHSI,
JorapupMUpOBaHUE, CHHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC M OOpaTHhIE K HHUM); H3Yy4YCHUE
HOBBIX BHJIOB YHCJIOBBIX BBIPKEHHUI U (HOPMYIT; COBEPIICHCTBOBAHHE MTPAKTHYECKUX HABBIKOB U
BBIUMCIUTEIBbHON KYJIBTYpbl, PACIIMPEHNE U COBEPLICHCTBOBAHUE aNreOpanyeckoro ammnapara,
c(OPMHPOBAHHOIO B OCHOBHOW IIKOJIE, U €ro MPUMEHEHHE K PEIICHUI0O MaTeMaTHYeCKUX U
IIPUKIIAIHBIX 3a7a4;

— meopemuKo-@YHKYUOHANbHAS NUHUSA, BKIIOYAIOMIAs CHCTEMAaTH3alUI0 M PACIIUpEHHE
CBe/IeHUH 0 (PYHKIUAX, COBEPIICHCTBOBAHNE IpapUIecCKNX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU
UAesMU M METOJaMM MaTeMaTHYeCKOro aHajliu3a B 00beMe, I03BOJIIOLIEM HCCIEe10BaTh
JJIEMEHTapHble (YHKUMU M pelaTbh MPOCTeHIne reoMeTpuueckue, (U3M4ecKue Hu Jpyrue
IIPUKIIAIHBIE 33]1a4H;

— JUHUA YpaeHeHUul U HepaseHcme, OCHOBaHHAs HA IIOCTPOCHHMH MW MCCIEAOBAaHUU
MaTeMaTHUYECKUX MOJIENe, epeceKaromascs ¢ anreOpanyeckoil 1 TeOpeTUKO-(PyHKIIMOHAIBHOMN
JUHUAMU M BKJIIOYAIOIIAs PA3BUTHE U COBEPIICHCTBOBAHME TEXHUKU anreOpanyecKux
npeoOpa3oBaHuil 111 pelieHHs ypaBHEHHH, HEpaBEHCTB U CUCTeM; (POPMHUPOBAHNE CIIOCOOHOCTH
CTPOUTh M MCCIENOBAaTh NPOCTEHIINE MATEMATHYECKHE MOJEIM IPU PELIECHUH TNPUKIAIHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIEIMAIBHBIX JUCLUIUIVH;

— 2eomempudeckas IUHUS, BKIOYANOLAs HAINIAIHBIC IPEACTABICHUS O IPOCTPAHCTBEHHBIX
durypax ¥ H3y4eHHE UX CBONCTB, (OPMHUpPOBAHHUE U pa3BUTHUE MPOCTPAHCTBEHHOI'O
BOOOpaXeHUs!, pa3BUTHE CIOCOOOB T€OMETPHUECKUX U3MEPEHHH, KOOPAMHATHOIO U BEKTOPHOTO
METOJIOB JIJIsl PELICHHS] MATEMaTU4YECKUX U IPUKJIAJHBIX 3a7a4;

— cmoxacmuyeckdas — JuHus, OCHOBaHHAas Ha pa3BUTUM KOMOMHATOPHBIX  YMEHUH,
MPEJICTAaBICHUN O BEPOSITHOCTHO-CTATUCTUUECKHUX 3aKOHOMEPHOCTSAX OKPY’KaIOIIEro MUpa.

[TpoduibHas cocraBisomas OTpakaeTcs B TpeOOBAaHUAX K MOJATOTOBKE O0YYarolUXcs B
YacTH:

— o01elt crucTeMbl 3HaHUM: co/iepKaTeNbHbIE IPUMEPhI UCIIOIB30BAHNS MATEMAaTHUECKUX HUIeH
U METOJIOB B MPO(ecCHOHAIbHOM 1eATeIbHOCTH;

— YMEHHMIA: pa3inune B ypoBHE TpeOOBaHUN K CIIO)KHOCTH MPUMEHSEMBIX aJITOPUTMOB;

— MPAaKTUYECKOTO HCIIONb30BaHUS NMPUOOPETEHHBIX 3HAHUH M YMEHMH: HHIWBHUIYaJIbHOTO
y4eOHOTO OIbITa B MOCTPOCHUN MATEMaTHYECKUX MOJIEJEH, BBIMOJIHEHUH HCCIE0BATENbCKUX U
MPOEKTHBIX paloT.

Takum o00pa3zoMm, MporpaMma OpPUEHTHPYET Ha TPHOPUTETHYIO pPOJb MPOLECCYalTbHbIX
XapaKTepUCTUK Yy4eOHOH paboThl, 3aBUCAIIUX OT Mpoduias NpodecCHOHANbHOW MOATOTOBKH,
AKLIEHTUPYET 3HAUEHHUE IOJIyYEHUs OIbITA MCIOJIb30BAaHUS MATEMAaTUKHU B COAEPKATEIbHBIX M
npodecCHOHANBbHO 3HAUYMMBIX CUTYallUSIX IO CpaBHEHUI0 ¢  (HOpMajIbHO-YPOBHEBBHIMU
pe3yabTaTUBHBIMU XapaKTEPUCTUKAMHU O0Y4EHUSI.



IHoBTOpEHUE HIKOJIBHOIO Kypca
Ilenwie u panmoHanbHbIe yKcia. JleficTBuTenpHbIe uncia. [IpeoOpa3oBanue anredpandecKux
BeIpakeHUi. Pemenne ypaBHenwmii. Pemenue HepaBeHcTB. ['paduxu GpyHKIMIA.
Tpuronomerpnyeckne QyHKIHH H TPUTOHOMETPHYECKHE YPABHECHHUSA

Panuannas mepa yrna. BpamarenbHoe nBukeHue. CHHYC, KOCMHYC, TAaHI'€HC U KOTAHI€HC
YHCIIa.

®opmynsl npuseacHus. @opmynsl ciaoxeHus. Dopmynbl yaBoeHus. Popmynvl NOI0BUHHO2O
yena.

[TpeoOpa3oBaHue CyMMbI TPUTOHOMETPHUECKUX (DYHKLUN B MPOU3BEICHHUE U MPOU3BEICHUS B
CyMMYy. Buipasicenue mpuconomempuyeckux @yHKyuti uepe3 manenc noi08UHHO20 apeyMenmda.
[IpocTeiiline  TpUrOHOMETPUYECKUE  ypaBHEHMsS.  [lpocmetiwue  mpuzconomempuyeckue
HepaseHcmea.

OOpaTHble TPUTOHOMeETPUYeCKHe (PYHKIHH. APKCUHYC, ApKKOCHHYC, apKTaHI'€HC.

Ilpakmuueckue 3anamus

PaguanHplii MeTOJ M3MEpEeHMsI YIJIOB BpAlLLEHUS U CBSA3b C IpagycHOM Mepoil. OcHOBHbIE
TPUTOHOMETPUUYECKHE TOXKIECTBA, (HOPMYJIBl CIOXKEHMs, YABOCHMs, NPeoOpa3oBaHUE CYMMBbI
TPUTOHOMETPUUECKUX  (QYHKIMH B  NpOM3BEACHHE, IpeoOpa3oBaHHE  MPOU3BEIACHUS
TPUrOHOMETpHUUYECKMX (GYHKUUH B cymmy. llpocreiimine TpuUroHOMETpUYECKHE YpaBHEHUS U
HEPaBEHCTBA.

®ynknuu. O61acTh ONpeneneHuss U MHOXKECTBO 3HaueHMi; rpaduk (QyHKIMH, TOCTPOCHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

CpoiicTBa  (pyHKHMM. MOHOTOHHOCTb, 4YETHOCTb, HEYETHOCTb,  OIPAHUYECHHOCTD,
nepuoANYHOCTb. [IpomMekyTku Bo3pacTaHusi M yObIBaHUS, HAaMOOJIbIlIEE U HAUMEHbLIEEe 3HAUECHMUS,
TOUYKHU 3KcTpeMmyMma. ['paduueckas unrepnperanus. [Ipumepsl GyHKINOHATBHBIX 3aBUCUMOCTEN B
peasibHBIX IIpoleccax U ABICHUsIX. ApudmMeTnyeckue onepauuy Haj QYHKIUSIMH.

Crnoxnas pyHkums (komnosuuus). [lonsmue o nenpepwvignocmu QyHKYUU.

Oo6patnbie ¢ynkunu. Obnacmov onpedenenuss u 001aCMb 3HAYEHUU O0OPAMHOU HYHKYUU.
I'paghux obpamnou ¢hynxyuu.

OOpaTHble TpUrOHOMETpUUYECKHE QYHKIMHU: apKCUHYC, apKKOCUHYC, apPKTaHT€HC.

Onpenenenus GyHKIMNA, X CBONCTBA U TpaUKH.

[IpeoOpazoBanusi rtpadukos. IlapamienbHBI MEPEHOC, CHUMMETPHUS OTHOCHTEIBHO OcCei
KOOpAMHAT U CHMMETPHSI OTHOCUTEIBLHO Hadala KOOPANHAT, CAMMETPHUS OTHOCUTENIBHO IPSAMOH y
= X, pacTsDKEHHUE U C)KaTue BAOJb OCEHl KOOpAMHAT.

Ilpakmuueckue 3anamus

[Tpumepel 3aBHCHUMOCTEM MeEXAYy IEPEMEHHBIMU B pEAIbHBIX IIPOLECCAX M3 CMEXHBIX

mucuuiuivH. Onpenenenne ¢pynkuuid. [locrpoenue u urenue rpadpukoB pyHkumid. Mccnenoanue
¢yuknuu. CBolicTBa JMHEHHOW, KBaJpaTUYHOM, KYCOUHO-JIMHEHHOM U JpOOHO-TMHEHHON
¢byukuuii. HenpepsiBHble u nepuoanyeckue GpyHkuuu. CBoicTBa U rpaduKu CHHYCa, KOCUHYCA,
TaHreHca u KortaHreHca. OOparHble QyHKIMH U uUX rpapuku. OOpaTHbIE TPUTOHOMETPUUYECKUE
¢yuknun. IlpeobpazoBanusi rpaduka ¢yskuuu. [Mapmonuueckue konebanus. IlpuxiagHbie
3a7a4i. TpUrOHOMETpUYECKHE YPAaBHEHHS W HEPABEHCTBA, CHUCTEMBl TPUTOHOMETPHUYECKUX
ypaBHeHui.  Pemenue  3agady  IPOM3BOJCTBEHHOIO  cojiepxaHus.  PemeHne — 3amaq
IPOM3BOJICTBEHHOTO coepkaHusi. Iloctpoenne rpadukoB C TOMOILIBIO  KOMIIBIOTEPHOMH
nporpamMbl Advanced Grapher. [Ipumeps! pemeHust TPUTOHOMETPUYECKUX YpaBHEHHHM U CHCTEM
YpaBHEHUH C HCMOJIb30BaHHEM KOMIbIOTEpHBIX mporpamm LoviOtvet, Universal Math Solver
(UMS) - YHuBepcanbHbiii Matematuueckuii PemaTens.

IMapanjeabHOCTH B IPOCTPAHCTBE

Axcuombl crepeoMeTpur. CIeCTBUS U3 AKCHOM.



B3anMHOe pacnonoxeHue IByX MpsMBIX B IPOCTpaHcTBe. IlapamienbHOCT NpAMON U
IJIOCKOCTH.
[TapamnensHOCTh TIOCKOCTEN. CBOMCTBA NapalIeIbHBIX TIIOCKOCTEH.

IlepneHAUKYJISAPHOCTL B IMPOCTPAHCTBE

[lepnenaukynapHocTh NpsAMbIX. [lepneHANKYISIPHOCTh NPSAMONW M INIOCKOCTH. CBA3b MEXKIY
NEPHEHAUKYJIAPHOCTBIO M MapaJUICIbHOCTBIO.  Ilepnenaukynsap M HAkIOHHAs. YTOJI MEXIy
npsAMOM M IJIOCKOCThIO. Teopema O Tpex NepHeHAUKyJspax. JIByrpaHHbIii — yrou.
IlepneH qUKyISIPHOCTD JBYX IJIOCKOCTEM.

Ilpakmuueckue 3anamus

IIpu3Haky B3aMMHOIO pacHOJIOKEHUS MPsAMBIX. YTOI MeXAy IpsMbIMU. B3aumHoe
PacIoJIOKEHUE MPSAMBIX U INIOCKOCTEN. [lepneHquKysp U HaKJIOHHAs K INIOCKOCTU. YTOJI MEXKIY
IIPSIMOM U IJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacIOJIOKEHUU IPSIMON U IUIOCKOCTH. Teopema o
TpeX MEPIEeHIUKYIApax.

[TpusHaky u cBOMCTBA NapaUIEIbHBIX U EPIEHAUKYIIPHBIX II0CKOCTeR. PaccTosiHe oT
TOYKH JI0 IIOCKOCTH, OT IPAMOH 10 TUIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTSIMH, MEXKAY
CKPEIIMBAOIIUMHUCS MPSIMBIMH, MEXY IPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

[TapannensHoe NPOEKTUPOBAHME M €ro CBOWCTBA. Teopema 0 naOWaAou OpMO20HANLHOLU
npoeKyuy MHO20y201bHuUKA. B3anMHOE paconoKeHHe MPOCTPAaHCTBEHHBIX (UTYD.

Koopaunatbl 1 BeKTOPbI

[IpsimoyronbHast (ekapToBa) cUcTeMa KOOpAWHAT B mpocTtpaHcTBe. Dopmyna paccTOSHHS
MEXy IBYMSI TOUKaMU. Y paBHEHUS CHepbl, nI0CKOCU U NPIMOLL.

BexTopel. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. Cll0KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha uyucio. Pa3ioxeHne BEKTOpa MO HAMpaBiICHUSAM. YTOJI MEXAY IBYMs BekTopaMu. [Ipoekuus
BeKkTOpa Ha och. Koopaunarte! BekTopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPU PEIIEHUN MATEMAaTUYECKUX U MPUKJIAIHBIX 3a7ad.

Ilpakmuueckue 3anamus

Bekropsl. JleWictBusi ¢ BekropaMu. JlekaproBa cUCTEMa KOOPAMHAT B IPOCTPAHCTBE.
VYpaBHEHHE OKpPYKHOCTH, cdepbl, IUIOCKOCTH. PaccrosiHue Mexay Toukamu. JlefcTBusi ¢
BEKTOPAMHM, 3aJaHHbIMM KoopauHaTamu. CKalsipHOE IPOU3BENECHHUE BEKTOPOB. BekTopHOe
YpaBHEHHE IMPSAMON M IUIOCKOCTH. Mcronp30BaHHE BEKTOPOB IPU JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUHU.

IIpousBoaHas GpyHKIUH

IocaenoBarenbHocTH. CriocOOBI 33/1aHNS U CBOMCTBA YMCIIOBBIX MOCIIEI0BATEIbHOCTEM.

Ilonamue o npedene nocredosamenviocmu. Cywecmeosanue npeoena MOHOMOHHOU
ocpanuyennou nocredosamenvrocmy. CyMMHUpPOBAHUE IIOCIENOBATEIbHOCTEH. beckoHedHO
yOBIBaroIasi reOMeTpUYecKas porpeccus U ee cymma.

IIpousBonnas. Ilpupamenue aprymenta ¢yHkuuu. Onpenenenue npousBoaHoil. Ilpasuna
BBIUNCJICHHUS] NpOu3BOAHOW. IIpon3BoaHBIE CyMMBI, pa3HOCTH, TPOU3BEICHMS, YaCTHOTO.
[TpousBoaHas cnoxHoi ¢yHkiuu. [IponsBoanas TpuroHomerpuueckux GyHkuuil. I[lpoussoonvie
00pammuol pyHKYUY U KOMROZUYUU PYHKYUL.

Ilpakmuueckue 3anamusn

YucnoBas  MOCHENOBATENbHOCTh,  CHOCOOBI €€  3aJaHusi,  BBIYMCICHHMS  UICHOB
nocneaoBarenbHocTU. [Ipenen mocnenoBarenbHOCTH. beckoHeuHo yObIBarolias reoMeTpuuecKas
IIpOrpeccusl.

[TpaBuiia u popmynsl quddepeHIpoBaHus, Ta0INIIa TPOU3BOIHBIX JIEMEHTAPHBIX (QYHKIIHM.

[IpousBogHas TpuroHomerpuueckux ¢yHknui. HaxoxxaeHue mNpOU3BOAHBIX, HCIONIB3YS

KoMIiboTepHYI0 Tiporpammy Universal Math Solver (UMS) - YauBepcansHblii MaTemaTudeckuii
Pemarens.
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IIpmeHeHne MPOU3BOAHOI U ePBOOOPa3HOIT

[Tonatue o mpou3BOAHON (YHKINHU, €€ TEOMETPHUUECKUI M (U3NUECKUN CMBICI. YpaBHEHUE
KacaTenbHONH K Tpaduky (ynkumu. [IpuMeHeHHe TPOU3BOAHONW K HMCCIEAOBAHUIO (DYHKUIUNA U
noctpoeHuio rpadukoB. Ilpumepsl HCIONB30BaHMS MTPOU3BOIHON JUISI HAXOXKJICHHUS HAWITY4YIIETO
peleHysl B NPUKIAAHBIX 3ajadax. BTopas mpousBojHas, ee reoMeTpUdYecKMid U (QU3MUecKuit
cMblicil. HaxokaeHne cKopocTH Ui Ipoliecca, 3aJaHHoro gpopmynoil u rpaguxom. Ilpumenenue
ONPEACICHHOr0 MHTErpaja i1 HaxOKIACHWS IUIONIaJM KPHUBOJIMHEWHON Tpareunuu. Popmyna
Herorona—IJleiioanna. [Ipumeps! npuMeHEeHNs: HHTErpaia B GU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamus

[Ipon3BogHas: MEXaHUYECKUA U TE€OMETPUUYECKHI CMBICT TPOU3BOAHOM.

YpaBHeHue kKacaTeabHOU B o0mieM Bune. VccrnenoBanue GyHKINUN ¢ TIOMOIIBIO MPOU3BOIHOM.
Haxoxxnenue Hau0oJIbI1Iero, HAMMEHbBIIETO 3HAYEHUS U SKCTPEMaJIbHbBIX 3HAaU€HUH QyHKIUH.

WNurterpan u mnepBooOpazHas. Teopema Hurorona—IJleiiOnuna. [IpuMeHeHne uHTErpanza K
BBIUUCIICHUIO (U3UYECKUX BEIMYMH M IUouajaeil. PemeHune 3agay  mpou3BOJACTBEHHOIO
cojepkaHus. PemeHue 3agau MPOU3BOJCTBEHHOTO COJEpXaHUs. BplnogHeHHe ynpakHEHUuw,
UCIOJIb3Ysl KOMIIBIOTEPHYIO porpammy Solver 1.1.

MHOrorpaHHUKH
Bepmunbl, pebpa, rpaHu MHOrorpaHHUKa. Paseéepmka. Mmuozocpannvie yenvl. Buvinyxivie

MHocoepanHuku. Teopema Diinepa.

[Tpusma. [Ipsimas u naknonnas npusma. [lpaBunbnast npusma. [lapannenenunen. Kyo0.

[MTupamuna. IlpaBunpHas nupamuja. Yceuennas nupamuja. Terpasap. Cummerpuu B KyOe, B
napajienenunese, B npusMe u nupamue. Cedenus Ky0a, Mpu3Mbl U MAPAMUIBI.

[IpencraBieHue o MpaBUIbHBIX MHOTOTPaHHHUKAX (TeTpasape, KyOe, OKTasJpe, N0AeKadipe U
HUKOCadIpe).

®opmynsl 00beMa Kyda, TPSIMOYTOJILHOTO Tapaslieenuie a, IPU3MbI, MUPaAMUIbI.

Ilpakmuueckue 3anamus

Pasznuynbie BUIBI MHOTOTPpaHHUKOB. X n3o0paxenus. CedeHus:, pa3BepTKU MHOTOTPaHHUKOB.
[Tnomane moBepxHocTH. Bunapl cummerpuit B mnpoctpaHcTBe. CUMMETpUsS MHOTOI'PaHHUKOB.
Brruucnenue mnomaneir 1 o0bemMoB. Pemenne 3ama4 mpou3BOJACTBEHHOTO cojiep kaHus. Pemenue
3a/1a4, UCIOJIb3YsI KOMIIBIOTEPHYIO Mporpammy Pacuérsl o matematuke 1.0.

TeJsia 1 MOBEPXHOCTH BpalleHUA

[lwimaap u KoHyc. YcedeHHbIH KoHyc. OcHOBaHHME, BbICOTa, OOKOBas IOBEPXHOCTb,
obpasytomas, pazBeptka. OCeBble CEUCHUS U CEUEHUS, MTapajlieTbHbIE OCHOBAHMUIO.

Hlap u cdepa, ux cedenus. KacartempHast miockocTe Kk chepe. Dopmynsl miomanu
MOBEPXHOCTEN IWINHAPA U KOHYyca. PopMyIbl 00beMa 1apa 1 IIomaau cepsol.

Ilpakmuueckue 3anamus

Paznuynble Buael Ten BpameHus. Mx uzoOpaxkenus. CeueHus, pa3BEpTKH TeJ BpallleHUS.
IInomane mnoBepxHOCTH. Bunabl cuMmmerpuii B mnpocTtpaHcTBe. CHMMETpHsS Tel BpalleHUS.
Brruucnenue miomaneid 1 o0beMoB. Pemienue 3a1ay npon3BOICTBEHHOTO cojiepkaHus. Pemienue
3a/1a4, MCIOJIb3ys KOMIBIOTEpHYIO Iporpammy Pacuérsl no marematuke 1.0.

Ioka3aTenbHas, JorapupmMuyeckas U creneHHass pyHKuuu

Kopuu u crenenn. KopHu HaTypanbHOM cTemeHM M3 uucia M MX cBoicTBa. CTemeHu c
paMoOHABFHBIMU  TIOKA3aTENsIMU, WX CBoOWcTBA. CTENMeHW C JEHCTBHTENBHBIMH ITOKAa3aTEIISIMH.
CBoiicTBa cTeneH! ¢ AeHCTBUTEIbHBIM MIOKA3aTENIEM.

Jlorapudm. Jlorapudm umcma. OcHOBHOE JorapuPMUYEcKOe TOXIECTBO. JlecaTHuHBIE U
HaTypajibHble Jorapudmsl. [IpaBua neiicTuii ¢ norapudmamu. I[lepexoq kK HOBOMY OCHOBaHHIO.

[IpeoOpa3oBaHne  palMOHAIBHBIX, HWPPANMOHATIBHBIX  CTENCHHBIX, II0Ka3aTeNbHBIX U
norapuMUUECKuX BbIpaxeHuil. OnpeneneHus GpyHKIHA, UX CBOWCTBA U TpaduKy.

WppammoHanbHble, MOKa3aTeNbHbIE W JOTapu(MHUYECKHE YpaBHEHUS W cHucTeMbl. OCHOBHBIE
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MpUEMbl UX pelIeHus (pa3ioKEHUE Ha MHOXXHUTENH, BBEJCHUE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA,
rpagu4ecKuii METO).

HppauroHanbHble, TOKa3aTeNbHbIE U JorapupMuuecKkue HepaBeHCTBa. OCHOBHBIC NMPHEMBI MX
pemienus. Mcnonb3oBanue cBOKWCTB U rpaduKoB GYHKIUI MpU PELICHUN YPaBHEHU U HEPABEHCTB.

Ilpakmuueckue 3anamusn

Apudmernueckue AEWCTBUS HaJA YHCIAMHU, HaXOXICHHE MPHUOIMKEHHBIX 3HAYCHUN BEIUYUH U
MOTPEIIHOCTEH BHIYUCTICHHUH (a0COIIOTHON U OTHOCUTEIHLHOM), CPABHEHUE YHCIOBBIX BHIPAKEHUH.

Beluucnenue u cpaBHEHUE KOpPHEW. BoIlonHeHNe pacyeToB ¢ paJuKalaMH.

Pemienne wppanmonaneHblx ypaBHeHWi. HaxokaeHHe 3HAYECHHM CTENEHEW € PalUOHAIBHBIMHU
nokasarensiMu. CpaBHeHue creneHer. [IpeoOpa3oBanus BRIpaXKCHUI, COIEPIKALUX CTEIIeHU. Penenue
II0KA3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

Pewrenne npukiagHeix 3amay.

Haxoxpaenue 3HayeHwit norapudma 1o NOpou3BOJIbLHOMY ocHoBaHMio. Ilepexox ot oxHoro

OCHOBaHHS K JApyroMy. Breluncienne u cpaBHenue Jsorapudmon. JlorapudpmupoBanue u
MOTEHLMpOBaHUE BbIpakeHUi. [IpuOnnKEHHbIE BBIYMCIECHUS W PEUICHMs MPUKIAJAHBIX 3a]ad.
Pemenue norapudmuyeckux ypaBHEHHUH U HEpaBeHCTB. PeleHue 3amay  IPOU3BOACTBEHHOTO
conepxkaHus. PemeHue ypaBHEHMH W HEPABEHCTB, MWCIOJb3ysd KOMIBIOTEPHYIO IPOTpaMMy
Universal Math Solver (UMS) - VuuBepcampubplii MaremaTnueckuii Pematens u  mporpammy
LoviOtvet.

9J1eMeHTBI KOMﬁI/IHaTOpHKI/I, TECOPUHU BEPOATHOCTH, MaTeMaTH4eCKOH CTATUCTUKH

JjieMeHTbl KOMOMHATOPUKH. OCHOBHbIC MOHATHS KOMOMHATOPHMKH. 3aJaud Ha MOJCYET 4YucIiia
pa3MeleHni, IePecTaHOBOK, coueTannii. Pemenne 3agau Ha nepebop BapuanToB. @opmyna OuHOMA
Herotona. CoiicTBa OMHOMUHANBHBIX KO3 dunmenTo. Tpeyronbauk [lackans.

JJieMeHThI Teopuu BeposiTHOcTeil. CoObITHE, BEPOSATHOCTh COOBITHS, CIIOKEHHE U YMHOXKEHHE
BEpOSATHOCTEH. [lonamue o Hezasucumocmu codvimuii. JJUCKpemHas CIyuaiHas 6eIuyund, 3aKOH ee
pacnpeoenenus. Qucnogvie xapakmepucmuky OUCKpemHOU CAyuainol eeauyunbvl. [lonamue o 3axowne
bonbuuX Yucen.

DJieMeHTbl MaTeMaTH4ecKol craTucTukM. lIpencraBineHue NaHHBIX (TaONMIBI, JWArpaMMBI,
rpaduKm), eeHepanbHas cO80KYNHOCMb, 8blOOPKA, cpedHee apupmemuieckoe, meduana. llonamue o
3a0a4ax mMmamemamu4eckou cmamucmuky.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8epoSMHOCIMHbIX MENMOO0E.

Ilpakmuueckue 3anamusn

Hctopus pa3BUTUS KOMOMHATOPHUKH, TEOPUM BEPOSTHOCTEH M CTATUCTUKU M MX POJb B Pa3IMYHbBIX
chepax uenoBedecKkou >ku3HeaesTenbHOCTU. [IpaBuia xomOuHaTOpuku. PemieHne KOMOWHATOPHBIX
3amad. Pa3memenus, couyeranuss M nepectaHoBkd. buHom Herorona u tpeyronsHuk Ilackans.
[IpukiiagHele 3aqa4m.

Knaccuueckoe omnpeneneHue BEPOSTHOCTH, CBOMICTBA BEpOATHOCTEH, TEOpEMa O CyMMe
BepoATHOCTeN. Bpruucnenune BeposiTHocTed. [lpuknagneie 3amaun. IlpencraBieHue YUCITOBBIX
nanHbIX. [Ipukimagseie 3agaun. Pemenne 3a1a4 npon3BOACTBEHHOTO COJIEPKAHUS.

Hrorosoe noBropenue

Pemenne ypaBHeHMII u HepaBeHCTB. TOXIECTBEHHblE NPeoOpa3OBaHUSl HPPALUOHATBHBIX,
CTEIEHHBIX, JorapuPpMHUECKUX, [IOKa3aTeIIbHBIX, TPUTOHOMETPUUECKUX BBIPaKCHUM.
MHoOrorpaHHuKM, WX TOBEPXHOCTH U O00bEMBI. Tena BpallleHUs, MUX IOBEPXHOCTH U OOBEMBI.
[TapannensHOCTH B IpocTpaHcTBe. [lepnenukynspHOCTh B IpocTpaHcTBe. KOOpaAUHATHI U BEKTOPBHI.

[TpoGHas nucbMeHHas SK3aMeHalMoHHas paboTa.

Ilpakmuueckue 3anamus

IToBTOpEHNE U3y4EHHOTO MaTepHaa.

Cooeporcanue ¢ yuemom Paboueii npoepammel 6ocnumarnus:
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- BHeknaccHble MeponpusATHs [0 MaTEMAaTUKE B paMKax MPEIMETHOMN JAEKabl;
- Onumnuaasl o npeaMery «MareMaTukay.

Coaepxanue npoguibHO cocTABJSIIOLIEH

[IpodmibHoe o00ydeHue - cpenctBo auddepeHMaud W HHIMBHIyAIU3AIMH  OOYYCHHS,
MO3BOJISIFOIIETO 332 CUET M3MEHEHUH B CTPYKTYpE, COJICPKAHWU W OpraHW3aluu 00pa3oBaTEebHOTO
nporecca 0ojiee MOJTHO YUYUTHIBATh UHTEPECHI, CKIOHHOCTH M CIIOCOOHOCTH OOYYaromuXxcs, CO3/1aBaTh
YCIIOBHS JJIsl X OOYUEHHSI B COOTBETCTBUU C UX MPO(PECCHOHATLHBIMI HHTEPECAMHU.

Jns peanmzanu NpOoQHIBHOrO OOydYeHHs] B TpyNmax MpH HM3YYEHUH Kypca MAaTEeMaTHUKU I10
OIIPEJICNICHHBIM TEMaM BKJIFOYAIOTCS CIEYIONIME BOIPOCHI, KOTOPBIE PACCMATPHBAIOTCS KakK IPU
MIPOXOXKICHUU MaTeprala, Tak U Py PEIICHUH 3ajad.

ITapanienbHOCTH B IPOCTPAHCTBE
AxcuoMsl crepeoMeTpun. CleCTBUS U3 aKCUOM.
B3aumMHoe pacnonoxkeHue AByX MpsIMbIX B IpocTpaHcTBe. [lapamienbHOCTh MPSIMOI U INIOCKOCTH.
[TapannenbHoCTh MockocTeil. CBOMCTBA MapajliesIbHbIX IIII0CKOCTEH.

ITepneHAMKYJIAPHOCTL B IPOCTPAHCTBE
[lepnenukynsapHocTh OpsMbIX. lleprneHauKynspHOCTh NpsAMON U miIockocTu. CBs3b MEXIY
NEPIEHIUKYIIAPHOCTBIO U NApaJIJIEIBHOCTBIO. [lepnenauKynsap U HakJIOHHAsA. YTOJ MEXAY NpsSMOHN U
IJIOCKOCTBIO. Teopema 0 Tpex nepneHamkyispax. [ByrpaHHbeiii yrois. IlepneHAMKyJISpHOCTH ABYX
IJIOCKOCTEM.

Ilpakmuueckue 3anamus

IIpu3Haky B3aMMHOIO PacHoOJIOKEHUS NPAMBIX. YTOJI MEXIY NPsAMBIMUA. B3auMHOE pacnosioxkeHue
OpsAMBIX M IUIOCKOCTEH. [lepneHauMKynsp M HakIOHHAs K IUIOCKOCTH. YTOJd MEXIy NpsAMOH U
IUIOCKOCTBI0. Teopembl O B3aMMHOM PpAaCIIOJIOKEHHHM MpSAMOM M IUIOCKOCTH. Teopema o Tpex
MEPIEHIUKYIIAPAX.

[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHbIX U EPIEHIUKYISIPHBIX IUIOCKOCTEN. PaccTosiHue OT TOUKH 110
IIJIOCKOCTH, OT IIPSIMOM 10 TNIOCKOCTH, PACCTOSHUE MEKAY IUIOCKOCTSIMH, MEKIY CKPEIIUBAIOIUMUCS
HPSIMBIMH, MEKAY MPOU3BOIBHBIMH (PUTYpaMu B POCTPAHCTBE.

[TapannenbHoe MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o niowaou opmo2oHanbHOU NpoeKyun
MHO20y20bHUKA. B3auMHOE pacmonokeHue NpoCTPaHCTBEHHBIX GUTYP.

MHOrorpaHHUKHU
Bepuunsl, pebpa, rpaHu MHOrorpaHHuka. Paseepmka. Munocoepannvie yenvi. Buinykivie

MmHo202panHuku. Teopema Jiinepa.

[Ipusma. Ipsamas u nakronnas npusma. [pasunbsHas npusma. [apannenenunesn. KyoO.

[Mupamuna. IlpaBuwibHas nupamuga. YcedeHHass nupamuga. Terpasnp. Cummerpun B KyOe, B
napajuienenunese, B npusme u nupamuje. Cedenus Kyoa, Ipu3Mbl U IUPaMU/IbI.

[IpencraBienre O NpaBUIIBHBIX MHOTOIpAaHHUKax (TeTpa’ape, KybOe, OKTa’ape, AOJeKa’ape M
HUKOCAdJIpe).

®opmyiel 00beMa KyOa, IpSIMOYTOJIBHOTO MapaiesIenune1a, IpU3Mbl, THPAMUIbI.

Ilpakmuueckue 3anamusn

Paznuunble BUABI MHOTOTPaHHUKOB. VX m3o0paxkeHus. CedeHHs, pa3BEepTKH MHOTOTPAHHUKOB.
[Inomane mnoBepxHOocTH. Buasl cuMmmerpuii B mpocTpaHcTBe. CHUMMETpUS MHOTIOIPAHHHUKOB.
Brruncnenue miomazaeit u o0bemMoB. Pemienue 3a1ay Npon3BOACTBEHHOTO COJIEPKaHUSI.

TeJia 1 MOBEPXHOCTH BPALLCHHUS
Hunmuuap u koHyc. YceueHHbIH koHyc. OcHOBaHUE, BHICOTa, OOKOBAasi MOBEPXHOCTh, 00pazyroIas,
pa3BepTka. OceBble CEUEHUS U CEUEHUs, IIapajlIeIbHblE OCHOBAHUIO.
ap u cdepa, ux ceuenus. KacarenpHas miockocTs kK chepe. @opMyIibl MIOMAIN TOBEPXHOCTEH
LWINHAPA U KoHyca. PopMyiibl 00beMa 1apa U IoImaan chepsl.
Ilpakmuueckue 3anamus
Paznuuneie Buasl Ten BpameHus. x usobpaxenus. CedeHusi, pa3BepTKu Ten Bpauienus. [lnomannb

13



MOBEpXHOCTU. Bunpl cummerpuii B mnpocTtpaHcTBe. CuUMMETpHsi Tel BpalleHHs. Bbluucienue
iomazei u oobeMoB. Perenue 3a1a4 mporu3BOJICTBEHHOTO COIECPIKAHUSL.
Cooepicanue c yuemom Paodoueii npocpammot gocnumanus:
-BHeknaccHble MeponpusATHs 10 MaTEMaTHKE B paMKaX IIPeIMETHON JEKabl;
- Onumnuaael o npeamety «MareMaTHuKay.
2.3. [IpumepHbIe TeMbl pedepaToB (JIOKJIA/10B)
* HenpepoiBHBIE 1pO0OH.
* [IpumeHeHHe CI0KHBIX MPOIEHTOB B SKOHOMHUYECKUX pacyeTax.
* [TapasinenbHOE IPOEKTUPOBAHUE.
* CpeqHue 3Ha4€HUS U UX IPUMEHEHHE B CTATHCTHUKE.
* BextopHOe 3a1aHKe NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
* CJ10’)KeHHEe TApMOHUYECKHUX KOJIeOaHUH.
* ['padmueckoe penieHne ypaBHEHUI 1 HEPABEHCTB.
* [IpaBusibHBIC ¥ MOTYPABUIIbHBIE MHOTOTPAHHUKH.
* Konnueckue ceueHust U UX IPUMEHEHUE B TEXHUKE.
* [Tonsitue nuddepenimana u ero NPUIOKEHHUS.
» CxeMblI MOBTOPHBIX UCIIBITaHUN BepHysuim.
* UccnenoBanue ypaBHEHHI U HEPABEHCTB C APaMETPOM.
3. TEMATHYECKOE IINTAHUPOBAHHUE
3.1. TemaTn4ecKuii M1aH
Ne | HaumeHnoBaHnue pasnena O0Bem 00pa3oBaTENbHOM MTPOrPaMMBI
/11 (aKageMHUYECKHUX YacoB)
BCEI'O Harpyska BO CaMmocTosTenpHast
BSaHMOﬂeﬁCTBHH C pa60Ta
npenoaaBaTeicM 06yqalomeroc;{
[ToBTOpEeHue 10 10 0
2 | TpuroHomerpuyeckue byHKIUN " 54 54 0
TPUTOHOMETPUUECKHE YPABHEHUS
3 | [lapannenbHOCTb B IPOCTPAHCTBE 12 12 0
4 | IlepieHAUKYJIAPHOCTH B IPOCTPAHCTBE 14 14 0
5 | KoopauHaTel ¥ BEKTOPEI 20 20 0
6 | [IpousBoaHas GyHKIUU 18 18 0
7 | IIlpumeHnenue IIPOU3BOJHON 51 0
epBooOpazHoi 36 36
8 | MHororpanHuku 20 20 0
Tena v MOBEPXHOCTH BpalieHUs 18 18 0
10 | IToka3zarenbHas, JorapupmMuyueckas, 0
CTeneHHas QPyHKUIUN 56 56
11 | DnemMeHTHl KOMOWHATOPHKH, CTATUCTHKH W 2 2 0
TEOPHUH BEPOATHOCTEN
12 | UToroBoe NoBTOpEHME 20 20 0
Hroro: 300 300 0
Ilpomesrrcymounas ammecmavyus 6 popme rxzamena
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3.2. XapaKkTepuCcTHKA OCHOBHBIX BUJ0B Y4€eOHOii 1eATeJIbHOCTH CTYA€HTOB

Coaep:xanue
o0yueHus

XapakTepucTHKA OCHOBHBIX BH0B 1eSITEIbHOCTH CTY/ICHTOB
(Ha ypoBHe Y4eOHBIX JeiicTBHI)

AJITEBPA

ITIOBTOPEHUME HIKOJIBHOI'O KYPCA

O3HaKOMJICHHE C POJIbI0O MaTeMaTHKH B HayKe, TEXHUKE, SKOHOMUKE, HHPOPMAITHOHHBIX
TEXHOJIOTUSX U MPAKTUYECKON NeATEIbHOCTH.

Brinonnenue apugMeTHyeckux ASHCTBUI Ha/l YUCIAMHU, COYETas! YCTHBIE U IMCbMEHHBIE
MPUEMBIL.

Haxoxxnerne npuOImkeHHBIX 3HAYCHUH BEJMYUH U TIOTPEITHOCTEH BEIYNCIEHUH (a0COTIOTHOM 1
OTHOCHTEIIFHON); CPAaBHEHHE YUCIIOBBIX BBIPAKECHHIA.

Haxoxnenne ommnOoK B IpeoOpa3oBaHUAX U BEIYUCICHUAX (OTHOCHTCS KO BCEM ITyHKTaM
TIPOTPAMMBEI).

TPUTOHOMETPUYECKHE @YHKIIMN U TPUTOHOMETPUYECKHE YPABHEHUMS

Ocnosnvie W3yueHune paguaHHOrO METO/Ia U3MEPEHHUS YTIIOB BPAILCHUS 1
NOHAMUS UX CBS3U C TPajycHO# Mepoil. M300paxkeHne yriioB BpallleHHs Ha OKPYKHOCTH, COOTHECECHHE
BEJIMYMHEI YTJIa C €r0 PaCIOIOKCHUEM.
dopmynupoBaHHUe OIPEACICHUN TPUTOHOMETPUICCKUX (DYHKIUIT ISl YITIOB TIOBOPOTA U OCTPHIX
YIJI0B IPSIMOYTOJILHOTO TPEYTOJbHUKA U OOBICHCHHUE UX B3aUMOCBSI3H
OcHosHble [lpuMeHeHHE OCHOBHBIX TPHUTOHOMETPHYCCKMX TOXACCTB JUIS  BBIYUCICHHS 3HAYCHHN
mpueoHomempuyeck | TPUTOHOMETPUYECKUX (DYHKITHIA 1O OTHON M3 HUX
ue mooicoecmea
Ilpeobpaszosanus V3yueHre  OCHOBHBIX  (OPMYJT  TPUTOHOMETPHM:  (DOPMYJBI  CIOXKCHHUS,  yIBOCHUS,
npocmeiuux npeoOpa3oBaHusi CyMMbl TPUTOHOMETPHUYECKUX (DYHKIMI B MPOU3BEICHUC U MPOU3BEICHHS B
mpueoHomempuyeck | CyMMy W TPUMCHCHHE IIPH BBIYUCICHUM 3HAYCHHUS TPUIOHOMETPUYECKOTO BBIPAXKCHUS U

UX 8bIPAICEHUL

YIPOIIEHHUS €ro.
O3HaKOMJICHHE CO CBOWCTBAMH CHMMETPHH TOYEK Ha €JMHUYHON OKPY>KHOCTH M IPUMEHEHNE UX
JUIS BBIBOZA ()OPMYJT IPHBEACHHS

Dyuxyuu. Honamue
0 HenpepvigHOCMU

@yHryuu

O3HaKOMJICHHE C TIOHATHEM IIEPEMEHHOHN, IPUMEPAMH 3aBUCHMOCTEH

MEKIy NepeMEHHBIMH.

O3HaKOMJICHHE C MOHATHEM rpadyKa, ONPeAeIeHNe NPUHAUIC)KHOCTH TOUYKH IrpaduKy GYHKIHH.
Omnpenenenne 1o ¢opmylie NpocTeiiel 3aBUCUMOCTH, Buaa ee rpaduka. BelpaxeHue mno
thopmye

OJHOW NepeMEeHHOM Yepe3 Apyrue.

O3HakoMJIeHHE ¢ onpesieneHneM (GpyHKINH, (OPMYyIHpPOBaHKE €ro.

Haxoxenue o0nacTu onpeieneHus 1 001acTy 3Ha4eHuil QyHKIUH

Csoticmsa

dynxyuu.
Ipaguueckas
uHmepnpemayus.
Tpumepol
@yHKYUOHANBHBIX
3agucumocmeti 8
PeanbHbIX npoyeccax
U SAEHUSX.
Obpammnvie
dynxyuu.
Tpueonomempuuecku
e gpynxkyuu

O3HakoMJIeHHE C TpuMepaMH (YHKIMOHATIBHBIX 3aBUCHMOCTEH B pealbHBIX IIpoIleccax u3
CMEXHBIX TUCIHIUINH.

O3HaKOMJICHHE C JOKa3aTeIbHBIMH PACCYKACHUSIMH HEKOTOPBIX

CBOWCTB TMHEWHOW M KBaJpaTHIHON (PYHKIHIA, IPOBEICHNE UCCICIOBAHN JIHHEIHOHN, KyCOYHO-
MUHEHHOW, JpOOHO-TMHEHHONW W KBAaJpaTUYHOW (PYHKIWH, TIOCTPOCHHE UX TPa(UKOB.
[Toctpoenue u urenne rpadukoB pyHknuii. Mcenenosanue GyHKINN.

Cocrasnenne BUAOB (pyHKIHMI 110 JaHHOMY YCIIOBHIO, PEIICHHE 3a/1ad Ha SKCTPEMYM.
BrmonreHue npeobpa3oanuii rpaduka GyHKIHH

Wzyuenne noustus oOpatHOW (DyHKIUH, ONpelesieHne BHJa M IOCTpoeHne rpaduka oOpaTHON
(hyHKIHH, HAXOXICHNE ee 00JacTH OmpeneleHus u obnacTu 3HadeHWH. [IpruMeHeHne CBOHCTB
(hyHKIMH TIpU MCCIIEJOBAaHUH YPAaBHEHUH M PEIICHUH 33134 Ha SKCTPEMYM.
O3HaKOMJICHHE C MTOHATHEM CJIO0XHOHM (QYHKITHH.

Brruncienne 3HadeHn GYHKIUH 110 3HAYCHNIO apTyMEHTA.

OnpezneneHne MON0KEHUS TOUKH Ha rpaduke 10 ee KoopAnHaTaM B Hao0opoT.
O3HaKkOMJICHHE C TIOHATHEM HENPEPBIBHOW IEePHOANYECKON (YHKINH,
CBOMCTB CHHYCa U KOCHHYCAa, IOCTPOEHHE MX IrPpaHKOB.

O3HaKOMJICHHE C TIOHATHEM TapMOHHYECKMX KOJIOaHMH M TpUMEpaMH TIapMOHHYECKHX
KoJyie0aHMH ISl ONMCAaHMS TIPOLIECCOB B (PU3HKE U APYTHX 00IACTAX 3HAHUS.

O3HaKOMJICHHE C MOHSITHEM DPa3pbIBHOW MEpUOJUYECKOH (QYHKIHH, (GOPMYIMpPOBaHHE CBOWCTB
TaHI'€HCA U KOTaHT'€HCa, IIOCTPOSHUE UX TPA(UKOB.

IIpumeHeHne CBONCTB (YHKIMI Ui CPaBHEHUS 3HAYCHWH TPUTOHOMETPUYECKHX (YHKIHH,
pemIeHs TPUTOHOMETPHUIECKUX YPaBHEHUH.

IToctpoenue rpa¢pukoB 0OpaTHBIX TPUTOHOMETPHUIECKUX (DYHKIHUH U OTIpeieNIeHHe 110 TpaduKam
UX CBOWCTB.

Brimosenne npeodpazoBaHus rpaduKoB

(dopmyIHpOBaHUe
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Apxcunyc,
ApKKOCUHYC,
ApKMauzeHc yucia

O3HaKOMJICHHE C TIOHATHEM 00paTHBIX TPUTOHOMETPHYECKUX (QYHKIHUH.
WzyueHnne ompeneneHnii apKkcuHyca, apKKOCHHYCa, apKTaHI'€Hca 4ucia, (OopMyJIMpOBaHHE HX,
n300pakeHNe Ha €JUHUYHON OKPY’KHOCTH, IPUMEHEHHE TIPH PEIICHUN YPaBHEHUI

Ilpocmetiwue
MPULOHOMEMPUUECK
ue ypaeHemust u
HepageHcmaa

Pemenne mo dopmynaMm W TPUTOHOMETPUYECKOMY KpPYTy IPOCTEHIIMX TPUTOHOMETPHYECKHUX
YpaBHEHMI.

[Iprmenenne oOIMX METOJOB PEUICHHS YpaBHEHUH (IPUBEICHUE K JIMHEHHOMY, KBaJpaTHOMY,
METO]l PA3I0KEHNS HA MHOXKHTEIH, 3aMEHBI NIEPEMEHHOM) IPH PEIICHNH TPUTOHOMETPHIECKUX
YpaBHEHMM.

YMeHHe oTMedaTh Ha Kpyre penIeHus IPOCTEHIINX TPUTOHOMETPHIECKUX HEPABEHCTB

I'EOMETPHUA

Iapannenvnocmo 6
npocmpancmse.
Ilepnenouxynapnocm
b 8 NPOCMpPaHcmae.

dopMynupoBKa U NMPHUBEIEHHE N0Ka3aTeIbCTB NPU3HAKOB B3aUMHOIO PACIONOXKEHUS MPSIMBIX U
mwiockocTe. Pacmo3HaBaHMe Ha dYepTekaXx U MOJENSAX PA3IUUHBIX CIIy4yaeB B3aHMMHOTO
PacroIoKeHUs NPSIMBIX U MIOCKOCTEH, apryMEHTUPOBaHUE CBOMX CYXJIeHHH. PopMynupoBaHue
ONpENENeHNH, NPU3HAKOB M CBOWCTB MNapaUIEIbHBIX W MEPNEHAUKYIIPHBIX IIOCKOCTEH,
JBYTPaHHBIX U JINHEWHBIX YTIIOB.

BrInonaHeHne MOCTpOEHUs YIIIOB MEXKAY MPSIMBIMH, IIPSIMOM U TNIOCKOCTBIO, MEXKIY IIIOCKOCTIMHI
O ONMCAHMIO U PACIIO3HABAaHHE UX HA MOJEIISX.

IIpMeHeHe NPU3HAKOB M CBOWCTB PACIIONIOKEHUS MPSIMBIX U ITIOCKOCTEH MPH PEIICHUHN 3a1ay.
W3o0paxkeHne Ha PUCYHKaX W KOHCTPYHPOBAHUE HA MOJEIAX MEPHEHANKYIIIPOB M HAKIOHHBIX K
IUIOCKOCTH, MpPSMBIX, NapaJUICIbHBIX IUIOCKOCTEH, YIJIOB MEXAY IPSAMOH U IIOCKOCTBIO U
000CHOBaHME TIOCTPOCHUS.

Pemenue 3aa4 Ha BBIYUCIICHHE TCOMETPUUECKUX BeTHUUH. ONHChIBAaHUE PACCTOSHUS OT TOYKU
JI0 IUIOCKOCTH, OT HPSIMOM O IIOCKOCTH, MEXIY IUIOCKOCTSMH, MEXIY CKPEIIUBAIOIUMUCS
HPSMBIMH, MEXKY TIPOU3BOJIBHBIMU (DUTYpaMy B TPOCTPAHCTBE.

dopMynHpoOBaHNE W JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX(TEOPEM CYIECTBOBAHUS,
CBOICTBA).

W3o0pakeHne Ha 4dYepTe)XaXx M MOJICNIAX pPACCTOSHMS W OOOCHOBaHME CBOMX CYXICHHH.
OmnpeneneHrue W BBIYHCICHUE PAcCTOSHUH B IpocTpaHcTBe. lIpuMeHeHHe GopMyn U Teopem
IUTAHUMETPHH AJIS PELICHUS 3a/1a4.

O3HakOMJICHHE C MOHATHEM MAapajUIelbHOTO IMPOEKTUPOBAHHMA W €ro  CBOWCTBAMH.
DopMyIUPOBAHUE TEOPEMBI O IIJIOLIAH OPTOTOHAIBHOM POEKIIMY MHOTOYTOJIbHUKA.
[TpumeHeHune Teopuu Uit 0OOCHOBaHHS NOCTPOSHUH M BBIYHUCIICHUH.

ApPryMEHTHPOBaHHE CBOMX CYXK/ICHHH O B3aMMHOM PacIOJI0KEHHH IPOCTPAHCTBEHHBIX puryp

Mmnozcoepannu
Ku

OnucaHue U XapakTePUCTHKA PA3IMYHBIX BUJOB MHOTOIPAaHHUKOB, IEPEUHCIICHHE UX 3JIEMEHTOB
U CBOMCTB.

N300pa’keHre MHOTOTPAHHUKOB W BBIMIOJHEHHE IIOCTPOCHUS HAa H300PaXEHUAX U MOJENAX
MHOT'OTPaHHUKOB.

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

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

[TocTpoenue npocTelmmx ceueHunit kyoa, npu3Msl, mupamusl. [Ipumenenne GpakToB 1 CBEJCHUI
13 [JIAaHUMETPUU.

O3HaKkOMJICHHE C BHJAMH CHMMETPHH B MpPOCTpaHCTBE, (OPMYNHPOBAHHE OINpPENeNeHUN H
CBOMCTB. XapaKTEPUCTUKA CHMMETPUY MHOTOTPAaHHUKOB.

IIpumeHeHne CBOMCTB CUMMETPHUHM IIPU PELICHUH 3a/1a4.

Wcnonp3oBanne TPHOOPETCHHBIX 3HAHWW U WCCIEAOBAaHHUS W MOJICIUPOBAHHS HECIOXKHBIX
3a/1a4.

N3o0pakeHre OCHOBHBIX MHOTOI'PAHHUKOB M BBITIOJIHEHHE PUCYHKOB I10 YCIIOBHAM 3aj1a4
O3HaKOMJICHHE C TIOHATHSIMU IO H 00beMa, aKCHOMaMH1 M CBOHCTBAMH.

Pemenve 3a1ay Ha BRIYHCIIEHHE IJIOIA/IEH TUIOCKUX (UIYp C IPUMEHEHHUEM COOTBETCTBYIOIIMX
¢dopmyn u QaktoB u3 TUAaHUMETpUH. V3yueHWe TeopeM O BBIUYMCICHHH O0BEMOB
MPOCTPAHCTBEHHBIX TeJ, pEIICHHEe 33ja4 Ha NpUMEHEHHe (GOpMysl BBIUUCICHUS OOBEMOB.
Wzyuenne opMyt as1st BEIYMCIECHHS TUIONIAJIeH TIOBEPXHOCTEH MHOTOIPaHHUKOB.

Tena u noeepxnocmu
epauwierust

O3HaKOMJICHHE C BUJAMU TeJl BpallleHns1, GOpMyJIMpOBaHIE UX ONpPEJIENICHUI U CBOMCTB.
DopMyIpoBaHHE TEOPEM O CEUEHHH IIapa INIOCKOCTHIO M INTOCKOCTH, KacaTeNbHOH K cdepe.
XapakTepuCTHKa U H300paKeHNE TeJ BPAIICHIS, X Pa3BEPTKH, CEUCHUSI.

Pemenne 3amad Ha TOCTPOCHHE CEYCHMH, BBIYHMCICHWE JUIMH, PACCTOSHHN, YTJIOB, IUIOIIAACH.
[IpoBeneHune noka3aTeabHBIX PACCYXKISHUH MIPH PEIICHNH 3a/1a4.

[IprMeHeHne CBOWCTB CHMMETPHUH IIPH PEIICHNH 3a/1a9 Ha TeJa BPAIIeHNs, KOMOMHAITHIO Te.
N300paxxeHne OCHOBHBIX KPYTJIBIX TEI M BBIIOIHEHHE PHCYHKA 0 YCIOBHUIO 3aJauH
O3HaKOMJICHHE C TIOHATHSIMU IDIOIAAN U 00beMa, aKCHOMaMH1 M CBOHCTBaMH.

Pemenve 3anay Ha BBIYMCIICHHE IUIOMA/ICH TNIOCKUX (QUTYp ¢ IPHMEHEHHEM COOTBETCTBYIOLIMX
¢dopmyn u  daktoB u3 miaHuMeTpuu. V3yueHwe TeopeM O BBIYHCICHHH 00BEMOB
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MMPOCTPAHCTBCHHBIX TCJI, PCIICHUC 3aJda4d Ha MNTPUMCHCHUC (bOpMyJ'I BBIYUCJIEHHST O0BEMOB.
I/I3yquI/Ie (l)OpMyJ'I JJIA BBIYUCIICHUA rmoma,ueﬁ HOBerHOCTCﬁ TCJI BpalllCHUA.

O3HaKOMJICHHE C MCTOIOM BBIYHCIICHUA IIIOIIAIN IMOBEPXHOCTHU C(l)epbl. Pemenne 3amau nHa
BBIYHCIICHUE THIOIMAnei TTOBEPXHOCTHU NPOCTPAHCTBCHHBIX TCJI

Koopounamur u

O3HakOMJICHWE C IIOHATHEM BeKTopa. lM3ydeHme [eKapTOBOH CHCTEMBI KOODIAMHAT B

8EKMOpbL MPOCTPAHCTBE, MOCTPOEHHWE MO 33JaHHBIM KOOPAMHATaM TOYEK M IUIOCKOCTEH, HaXOXKACHHE
KOOPJHMHAT TOYEK.
Haxoxxnenne ypaBHEHUH OKpPYKHOCTH, Cepsl, IIIOCKOCTH. BBIUUCIIEHNE pPACCTOSHHUHA MEXTY
TOYKaMHU.
W3ydeHue CBONCTB BEKTOPHBIX BEJIUYMH, MPABWJI pPa3l0XKEHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MPABUJI HAXOXAECHUS KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE, MPAaBUI ACUCTBHUH C
BEKTOpaMH, 3aJJaHHBIMU KOOPJMHATaAMHU.
IIpuMeHeHMe TeOpUHU NPH PeIIeHNH 3a7jay Ha JEUCTBUS C BEKTOPaMHU.
M3ydeHue ckaasipHOro MPOU3BEACHUS BEKTOPOB, BEKTOPHOTO YPaBHEHUS MPSIMON U MJIOCKOCTH.
IIpuMeHeHMe Teopuu NpH pelleHUH 3afay Ha ACHCTBHUS C BEKTOPaMU, KOOPJMHATHBIA METO[,
MPUMEHEHNE BEKTOPOB JUISl BBIYHCIICHNS BEJIMYHMH YTIIOB M PACCTOSIHUH.
O3HAaKOMJICHHE C I0Ka3aTeNLCTBAMH TEOPEM CTEPEOMETPHH O B3aUMHOM PACTIOIOKECHUH MPSMBIX
¥ IUTOCKOCTEH € MCIOIb30BAHUEM BEKTOPOB

JIEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN M CTATUCTHKH
Ocnognvle nonamus Wzyuenne npasuia KOMOMHATOPUKY W IPUMEHEHHUE TIPU PEIICHNN KOMOMHATOPHBIX 3a/1ad.
KOMOUHAMOPUKU Permenne KoMOMHATOPHBIX 3aa4 METOAOM Iiepedopa U 10 IPaBHILy YMHOKCHHS.

O3HaKOMJICHHE C TIOHSATHUSMHA KOMOMHATOPHUKHN: Pa3MEICHUSAMH, COUCTAaHUSIMH, NIepeCTaHOBKaMHU
1 opMynamu A UX BBIYHCIICHHSL.

OOBsAcHEHHE U TPUMEHEHHE (OPMYJI ISl BRIYUCIICHUS Pa3MEICHHU, IEPECTAHOBOK U COYCTAHUIM
[IpY PELICHUU 3a]a4.

Osnakomiienue ¢ OuHomoM Herotona u Tpeyronsuukom Ilackas.

Pemienue MPaKTUYCCKUX 3aJla4 C UCTIOJIb3OBAHUEM MOHATUH U IpaBuJI KOM6I/IHaTOpI/IKI/I

Onemenmoi meopuu

HSy‘ICHI/Ie KJIIAaCCUYCCKOI'0 OIMPEACICHNUA BEPOATHOCTH, CBOMCTB BEPOATHOCTU, TCOPEMBI O CYMME

6epoamuocmeri BEPOSTHOCTEH.
PaccMoTpenne IpUMEpOB BBIYHCICHHS BEpOSTHOCTEH. PemieHue 3amad Ha BBIYHCIICHHE
BEPOSATHOCTEH COOBITHIA
Ilpedcmaenenue O3HaKOMJICHHE C TIPEJICTABICHUEM YHCIOBBIX JAHHBIX M UX XapaKTEPHCTHKAMH.
Ooannvix(mabdauyul, Pemenne mpakTH4ecKMX 3amad  Ha 00paOOTKYy YHCIOBBIX JAaHHBIX, BBIYMCICHHE HX
ouazpammbl, XapaKTEepUCTHK
epaguxu)

HOKA3ATEJIBHASA, JOTAPUMMNYECKAS, CTEHEHHAA ®YHKIHHUU

Kopnu, cmenenu,
Jnoeapugpmol

O3HakoMII€HHE C TOHATHEM KOpHS N-M CTENEHH, CBOMCTBAMHU pAAMKAIOB W IpPaBUIAMU
CpaBHEHUS KOPHEH.

DopMyIupOBaHUE ONPEACIICHUS KOPHS U CBOMCTB KOpHEH. BhIuncieHne U CpaBHEHUE KOPHEH,
BBITTOJTHEHHE MIPUKHUIKU 3HAUCHHS KOPHS.

IIpeobpa3oBanue YHUCIOBBIX U OYKBEHHBIX BBIPAKCHUN, COACPIKAIINX PaIUKaIIBL.

BeinonHenue pacueToB 1o (Gopmynam, CoAepKallUM PaJUKaibl, OCYLIECTBIISAST HEOOXOIUMBbIE
IIOJICTAHOBKH U IIPEe0OPa30BaHUSL.

OmnpeneneHrue pPaBHOCUIBHOCTH BBIPAKEHHHM C pajgukanamMu. PenieHune HppanuoHaIbHBIX
YpaBHEHHI.

O3HakoOMIIEHUE C MOHATUEM CTENEHU C ACHCTBUTEIbHBIM ITOKA3aTENEM.

Haxoxnenne 3Ha4yeHWH CTENEHHW, HCMONb3Yys IPH HEOOXOAMMOCTH HMHCTPYMEHTAIIbHbIE
CpEnCTBa.

3amceiBaHie KOPHS N-i CTETIEHH B BUJIE CTENICHHU C APOOHBIM ITOKa3aTesieM U Ha000poT.
dopmyIupoOBaHUE CBOMCTB cTeneHeil. Briuncienue creneHeil ¢ pauoHaIbHbIM MTOKa3aTeseM,
BBITTOJTHEHNE IPUKHUIKN 3HAYCHHS CTEIICHU, CPAaBHEHUE CTETICHEH.

[Ipeobpa3oBaHue YUCIOBBIX M OYKBEHHBIX BBIPKCHHH, COJAEPIKAIIMX CTEIEHH, MPUMEHSA
cBolCTBa. Pelienue nokasaTeabHbIX ypaBHEHUN U HEPABEHCTB.

Brimonnenne mpeoOpa3zoBaHWil  BeIpakeHHMH, TpuMeHeHue ¢opmyn, IIpeobpasoBanue
anreOpandecKux BBIPAKCHUN CBSI3aHHBIX CO CBOWCTBAMM CTETICHEH U JIoTapru(MOB.
OmnpeneneHne 00JacCTH JONMYCTHMBIX 3HAYEHHH JIOrapu()MUUYECKOTO BBIpaXKeHUs. Pemenne
norapu(p)MHUYECKUX ypaBHEHUH U HEPABEHCTB.

Brruncrienye 3HaueHni QyHKIUH 10 3HAYEHUIO apryMEHTa.

OmpeneneHne MoJI0KEHHUs TOUKU Ha TpaduKe Mo ee KOOpAMHATaM U Ha000POT.
Hcnonp3oBanue cBoiicTB QyHKIMIT U1 cpaBHEHHUS 3HAYEHUH CTENeHel u jorapupmMos.
[MocTpoenue rpaMKOB CTENEHHBIX U JOTapUPMUIECKUX QYHKIHUH.
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HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Iocnedosamenvrocmu
Ilpoussoonas

O3HakOMJICHHE C TIOHSITHEM YHCIIOBOM TMOCIIEOBATENBHOCTH, CIIOCOOaMH €€ 3aJaHus,
BBIYHCIICHUSIMH €€ YJICHOB.

O3HaKOMJICHHE C MIOHATHEM IIpesielia OoCIeJ0BaTeIbHOCTH.

O3HaKOMJICHHE C BBIYHCICHHEM CYMMbBl OECKOHEYHOTO WYHCIOBOTO psiga Ha HpUMEpe
BBIYHCIICHUS CYMMBI OECKOHEYHO yOBIBAIOIEH reOMETPHYECKO POrPECCHH.

Pemenne 3amad Ha mpuMeHeHHE POPMYIIBI CYMMBI OECKOHEYHO YOBIBAOIIEH TEOMETPHICCKOMH
HPOTPECCHHU.

O3HaKOMJICHUE C IOHATHEM IIPOU3BOIHOM.

VYcBoenne npasui auddepeHnnpoBanus, TabiuIbl TPOU3BOIHBIX AJIEMEHTAPHBIX (YHKIMH,
npuMeHeHue Ui audpepeHpoBanns GYHKIMH

Ilpoussoonas u ee
npumeHeHue

Wzyuyenne u GopMyaHpoBaHHE €€ MEXaHHMYECKOTO M I'€OMETPUYECKOro CMBICIA, W3ydEeHHUE
QITOpUTMa BBIYMCICHUS NPOMU3BOIHON Ha IpUMEpe BBIYMCICHHUS MIHOBEHHOM CKOPOCTH U
yIII0BOTO KO3((HUIIMEHTa KacaTeIbHOM.

CocraBneHue ypaBHEHHs KacaTelIbHOM B 00LIEM BH/IE.

W3y4yeHune TeopeM o CBS3M CBOMCTB (DYHKLIUH U TPOM3BOAHON, (DOPMYIMPOBKA UX.
[IpoBexeHue ¢ TOMOIIBIO MPOU3BOAHON HCCIIefOBaHMS (HYHKIINH, 3a1aHHON (POPMYIIOH.
YcTaHOBIIGHHE CBSA3M CBOUCTB (PYHKIIMH W TIPOU3BOJHOM 10 UX IpaduKaM.

[Tpumenerne poN3BOIHOM JUTA pELICHHS 3a/1ad Ha HaXOK/I€HHE HanOOJIbIIero, HAMMEHBIIIETO
3HAUCHMS M HA HAXOXKJICHHE IKCTPEMyMa

Ilepsoobpasnas u
unmezpan

O3HaKOMIICHHE C TIOHSATHEM HHTETpajia i IepBOOOPa3HOM.

Wzydenue mpaBuia BEIYUCICHUS IEPBOOOPA3HOI U TEOPEMBI

Herorona—IJleitOuuna.

Perienue 3amay Ha CBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIYHCICHHE TIEPBOOOPA3HOM s
JAHHOM () yHKIIHH.

Pemenue 3aJa4 Ha MNPUMCHCHUEC MUHTCrpajla g BbIYUCICHUA q)I/ISI/I‘-IeCKI/IX BCJIIMYUH H
TJI01a1el
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4. YCJIOBUA PEAJIMZALIUNA YUYEBHOI'O IPEIMETA
4.1. TpeGoBaHUSA K MUHMMAJIbHOMY MATEPHAJIbHO — TEXHHYECKOMY 00ecrneyeHH 0

OcBoeHue TmporpaMMbl  y4eOHOro mpeamera «MaremaTuka» MpeanoiaraeT HaJIdvue B
npodecCHOHAIBHON 00pa30BaTENbHON OpPraHU3alUK, peaU3yIomeil 00pa3oBaTeNbHYIO MPOrpaMMy
cpenHero obmero obpazoBanus B mpenenax ocBoeHuss OIIOIT CIIO Ha 6aze OCHOBHOTO OOIIETO
oOpa3oBaHusi, y4yeOHOro KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECIEUUTh O0OYdYaroIIMMCs
cBOOOIHBIN HocTyn B UHTEpHET BO BpeMs y4eOHOT0 3aHATHS U EPUO]T BHEYIEOHOH e TEIIbHOCTH.

[Tomemenne kaOuHera yaoBieTBopsier TpeboBaHusaM "CaHMTapHO-3MHIEMHOIOTHYECKHE
TpeOOBaHUS K OpraHM3alMsIM BOCIHTAaHUS M OOYYEHHUS, OTAbIXa W O3JOPOBJICHUS JACTed WU
MOJIOZIC)KU" M OCHAIICHO THIIOBBIM OOOpPYJOBAaHHEM, yKa3aHHBIM B HACTOSALIMX TPEOOBAHUSIX, B TOM
YHCIe CIEHUATM3UPOBAHHOW Y4eOHOM MeOenbl0 M CpelncTBaMu OOy4YeHHs, IAOCTaTOYHBIMU JUIS
BBITIOJTHEHUS TPEOOBaHMH K YPOBHIO IIOATOTOBKH O0YYAOIIIUXCSL.

B kabunere ecTp MynbTHMEAMHHOE O00OpYIOBaHHE, IOCPEICTBOM KOTOPOTO YyYaCTHHKH
00pa3oBaTENFHOTO MpOoIlecca MOTYT IMPOCMATPUBATh BU3yaIbHYIO HH(OpMAIMIO 1O MaTeMaTHKe,
CO3aaBaThb MPE3CHTAlU, BUACOMATCPUAJIbl, MHBIC TOKYMCHTEI.

B coctaB yueOHO-METOIUYECKOTO M MaTepHaIbHO-TEXHUYECKOTO OOCCICUCHHS IPOTrPaMMbl
y4eOHOro npeamera «MaTeMaTHKa» BXOJISAT:

MHOTO() YHKIIHOHAJIEHBIN KOMITJIEKC MTPETI01aBaTels;

HarJsIIHBIE TIOCOOMST (KOMIUIEKTHI y4eOHBIX TaONUI, IUIAKaTOB, MOPTPETOB BBIJAIOIIMXCS YUEHBIX-
MaTEeMaTHKOB U JIp.);

00BbEMHBIE MOJIEJI MHOT'OI'PaHHUKOB;

00BEMHBIE MOJIEH TEJ BPALECHUS.

UH(POPMALMOHHO-KOMMYHUKATHBHBIE CPEJICTBA;

HKpPaHHO-3BYKOBBIE [10COOUS;

KOMIUIEKT TEXHHYECKOW JOKYMEHTAIMH, B TOM YMCIIE TIAacIiopTa Ha CpeACcTBa O0yUYEHHsI, MHCTPYKIIUN
10 UX UCTOJIB30BAHUIO M TEXHUKE OE30MaCHOCTH;

OubmmoTeyHbIit HOH]I.

B Oubnuoreunsiii  (GoHA BXOAAT Yy4yeOHHMKH, Yy4deOHO-MeTomuueckue KoMmIuieKTel (YMK),
o0ecrieunBaroIue OcBoeHHe YydeOHoro mpenmera «MaremaTHkay, pPEKOMEH/IOBaHHbIE WU
JOMYIIEHHbIE TSI HWCIOJBh30BaHUS B TPO(PECCHOHANBHBIX 00pa30BaTENBHBIX  OpPTaHU3ALUSX,
peanu3yonmx 00pa3oBaTeIbHYI0 IPOrpaMMy CpeaHero o0Iero oOpa3oBaHusl B MPEIEIax OCBOCHHS
OIIOII CIIO Ha 6a3e ocHOBHOTO 00111er0 00pa30BaHMUs.

bubnuoreunsiii (GoHA  JOMOJHEH SHIMKIONEIUSAMM, CHPAaBOYHUKAMH, HAy4yHOM, Hay4dHO-
MONYJIIPHOM U IPYTOl JINTEpaTypoO 110 MATEMATHKE.

B mpouecce ocBoeHuss mporpamMmMbl ydeOHoro mpenmera «MaremaTHKay CTYJIEHTHI MOIYy4aroT
BO3MOXKHOCTh JIOCTyNa K JJIGKTPOHHBIM Yy4eOHBIM MaTepuajaM I10 MaTeMaTHKe, WMEIOIIUMCS B
CcBOOOJHOM jocTyne B ceTd MHTepHET (SIEeKTPOHHBIM KHHUTaM, MPAaKTHKyMaM, TecTaM, MaTephaiam
EI'D u np.).

4.2. UndopmaunonHoe odecnevenune

OcCHOBHBIE HCTOYHUKH

1. ObC Znanium.com - B3JEKTPOHHO-OMOMMOTEYHasi cHCTeMa OT IpaBooOIagaTens,
bamvakoB M.M. Matematuka, yueOnuk 10 kinacc, M., m3garensctBo KaoPyc, 2017.
2. OBC Znanium.com - D3JEKTPOHHO-OMOMMOTEYHas cHCTeMa OT MpaBooOIagaTens,

bamvakoB M.M. Matematuka, yueOnuk 11 kmacc, M., m3garensctBo KaoPyc, 2017.

3. OBbC BOOK.ru - snexTpoHHO-OMOMMOTEYHasl cUcTeMa OT IpaBooOiaaarens, bammakos
M.U. Marematuka, cOopHUK 3a1a4, M., u3garensctBo KHoPyc, 2015.

4. MareMaruka: y4eOHWK JUIsl CTyA. yUpexacHui cpen. mpod. oOpasoBanus / B. IL
I'puropses, T. H. CamOypoBa. — M.: M3narenbckuit eHTp « Akagemus», 2016. — 368 c.

5. MaremaTtuka: y4eOHUK mJIsg CTy[d. YYpekKIeHWd cpen. mpod. obOpazoanus / B. II.
I'puropses, C. B. HBomruna; nox pen. B. A. T'yceBa. — 12-e wu3gp., crep. — M.:
N3naTenbckuii neHTp « Akagemusi», 2016. — 416 c.
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20.

21.

22.
23.
24.
25.

HNuTepHeT-pecypesbl

bammvakos M.M. Maremaruka: anredpa u Hadajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPHSI.
[DnexkTpoHHEIH pecypc]. — Pexxum gocryma: http://www.academia-moscow.ru/
www.fcior.edu.ru (MHpopManimonHbie, TPEHUPOBOYHBIE M KOHTPOJIbHBIC MaTEPUAJIBI).
www.school-collection.edu.ru (Exunas xomnekunu nudpoBbIx 00pa30BaTENbHBIX PECYPCOB).
KoMnakT-aucku (DVD) ¢ MoJHOTEKCTOBBIMU BEPCHSIMH BCEX MATEPHAIIOB.
http://www.edu.ru

http://www.mat.ru

http://www.1september.ru

http://www.mathematics.ru

Oobmepoccuiickuii Matemarnueckuit moprain Math-Net.Ru http://www.mathnet.ru

Bcest anemenrtapnas marematika: CpeHsisi MaTeMaTH4eckas MHTepHET — IKojia www.bymath.ru
http://www.matburo.ru/literat.php

. http://matema.narodhttp://www.terver.ru/
13.
14.
15.
16.
17.

http://www.uchportal.ru/;

http://pedsovet.su/;

wwww. dic. academic. ru (Akagemuk. CioBapy U SHITUKIIOTIEIMH ).

www.booksgid.com (Books Gid. DnekTpoHHast OnOINOTEKA).

www.globalteka.ru  (I'moGantexa. ['nobanmpHast OuOIMOTEKAa HAyYHBIX PECYpPCOB).
www.window.edu.ru (EquHoe 0kHO 1OcTyna K 00pa3oBaTeIbHBIM pecypcam).

. www. st-books.ru (Jlyuias yuebnas mutepatypa).
19.

www. school.edu.ru (Poccuiickuii oO6pa3oBarenbHbIii mopran. JlocTymHOCTh, KauecTBo, 3 dek-
TUBHOCTb);

http://www.fxyz.ru/ - HHTepakTHBHBIH CHpaBOYHHK (OPMYIT ¥ CBEACHHS TIO anredpe,
TPUTOHOMETPHH, TEOMETPHUH, PusnKe;

http://maths.vfal.ru - CnpaBouHUK COIEpKUT MaTepHall 1o MareMatuke (apudmerrka, anredpa,
reOMEeTpHsl, TPUTOHOMETPHS);

http://mathsun.ru/ - Vicropust MaremaTuku. buorpaduu BeTukux MaTeMaTHKOB;

www.fipi.ru;

www.edu.ru;

http://bymath.net - "Bes anementapHas maremMaTuka'.

4.3. YcaoBus peaaunszauuu padodeil nporpaMmbl 1Jisi HHBAJIUWA0B M JINL €
OrpaHUYeHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

B cootBerctBuM ¢ DenepanbHbiM 3akoHOM «O0 obpa3oBanuu B Poccuiickoii denepanum»

npogecCuoHaIbHOE 00pa3oBaHUE O0YYAIONIUXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBBS

OCYILIECTBIISIETCS HA OCHOBE JAHHOM NIpOrpaMMbl, KOTOpas He TpeOyeT ajanrtanuu, oO0ydeHue

IMPOHUCXOJUT B O6I].[€I\/'I rpynne, 11 Jdi ¢ COMaTUYCCKUMHU HaAPYIICHUAMHA 310POBbA.

Hns amantanuu pabodeil mporpamMMbl JUIsl JUI[ C OTPAHWUYEHHBIMH BO3MOXKHOCTSMHU

3A0POBbSA MPECAIIOJIAracTcCa:

. Br16op MeTonoB 00yueHus, 00yCIOBICHHBIA B KaXKJIOM OTAEIBHOM Cliy4yae LM

o0y4yeHHs, coJepKaHueM OO0y4eHHs, HCXOJHbIM YypPOBHEM 3HAHHWH, YMEHUH, HAaBbHIKOB,
O0COOCHHOCTSIMHU BOCTIPUATHS HHPOPMAIUHN 00yJIarOIIMMHCS.

. Obecrieuenrie  0OydYalOIIMXCS  WHBANUAOB M JMI C  OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/TOPOBbSI JOTIOJTHUTEIHHBIMHA TIEYaTHBIMHA U 3JIEKTPOHHBIMH 00pa30BaTeIbHBIMU
pecypcamu.

. Pazpabotka, mpu HEOOXOAMMOCTH, WHIWBHUAYAJIbHBIX 3aJaHUA W TPOBEICHUE

JOIIOJITHUTCIIBHBIX KOHCYHLT&HI/Iﬁ 110 UX BBIIIOJJHCHUIO.

. [IpoBenenne  TeKymero KOHTPOJS ~ yCIIEBAa€MOCTH, IMPOMEXKYTOUHOH U

rOCYJapCTBEHHOI UTOTOBOM aTTECTAllMU O0YYAIOIIUXCS C YI€TOM 0COOEHHOCTEH X 310POBbSI.
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5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

KoHTponb 1 o1ieHKa pe3yIbTaTOB OCBOCHHS y4eOHOTO MpeIMETa OCYILECTBIISETCS B IIPOLEcce
IIPOBE/ICHUS MPAKTUYECKUX 3aHATHUH, TECTUPOBAHHM, @ TAKXKE BBIIIOJIHEHUS WHIUBHyalbHbBIX

3a/IaHH, MPOEKTOB, UCCIIEIOBAHUN CTYCHTOB.

Pe3yabTarsl 00yyeHus
(TMYHOCTHBIE, IPeIMETHbIE, MeTallpeIMeTHbIE)

®opMbI 1 METOABI KOHTPOJISL H
OIlEeHKH
pe3yJabTaToB
o0yueHust

JAUYHOCMHbIX:

— chopMuUpOBaHHOCTh TpPEACTABICHUH O MaTeMaTHKE Kak
YHUBEPCATHHOM SI3bIKE€ HAYKH, CpPEICTBE MOAEITUPOBAHU
SIBIICHUH U TIPOIECCOB, UIEAX U METOJaX MAaTEeMaTHKH;

— TIOHMMaHHE 3HAYMMOCTH MaTEeMaTHKH JJii HaydHo-
TEXHUYECKOro mporpecca, cOpMUPOBAHHOCTh OTHOIIECHUS K
MaTeMaTHKe KaK K YacTH OOIIeYeNIOBeUeCKON KyIbTYphI Yepe3
3HAKOMCTBO C MCTOPUEH pPa3BUTUSA MAaTEMAaTUKH, SBOJIIOLUEH
MaTEeMaTUYECKUX UJIEH;

— Ppa3BUTHE JIOTUYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUS, aNTOPUTMUYECKOW KYIBTYpPbl, KPUTHYHOCTH
MBILIJICHUST HAa YpOBHE, HeoOXoaMMOM JJsl  Oyaymiei
mpo(ecCHOHANBHON  AEATENBHOCTH, I TPOJOIDKEHUS
o0pa3oBaHHs U cCaMOO0OPa30BaAHNS;

— OBJAJEHHE MaTeMaTHYeCKUMH 3HAHUAMU U YMEHUIMH,
HEOOXOIUMBIMH B TIOBCEIHEBHOH JKU3HH, ISl OCBOCHUS
CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIHIUIMH M JAUCIUTUIHH
MpoeCCHOHANBHOTO IUKIA, JJIs MONydeHHsT 00pa3oBaHUs B
00JacTax, He TpeOyIoUMX YriyOJeHHOW MaTeMaTH4YeCKOn
MTOATOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIE
camMoO0pa30BaHWIO, HAa  MPOTSDKEHHM  BCEH  JKU3HM,
CO3HATEIbHOE OTHOIIIEHHE K HENpPEPHIBHOMY 0O0pa30BaHUIO
KaKk  YCJOBHIO yCTIeTTHON pohecCUOHATBHOMN u
0O0IIIeCTBEHHOH NesSITeIbHOCTH,

— FOTOBHOCTh M CITOCOOHOCTH K CAMOCTOSTEILHON TBOPUYECKOM
Y OTBETCTBEHHOH JICATEIHHOCTH;

— TOTOBHOCTh K KOJUIEKTHBHOH pa0oTe, COTPYIHHUYECTBY CO
CBEPCTHUKAMH B 00pa30BaTEIIHLHOM, OOIIECTBEHHO IMOJIE3HOM,
y4e0HO-MCCIIe/IOBATEIbCKON, IPOEKTHONH W JPYrux BHIAX
JEeSTeNLHOCTH;

MOHHUTOPUHT  Pa3BUTUS JMYHOCTHO -
PO eCCHOHATEHBIX KadecTB
oOyuJaromierocsi, MoATr0TOBKa pedepaTos,
JIOKJIAJIOB TI0 3aJJaHHBIM TEMaM,

BBIITOJIHEHHE u odopmieHue
MIPAKTHYECKUX pabor, MIPOEKTHAas
JIeSTeIbHOCTh

MOArOTOBKA  JOKJIagoB, odopmieHue
MPAaKTUYECKUX paldoT, HCIOIb30BAHUE
JNEKTPOHHBIX  HMCTOYHUKOB,  YCTHBIH

OTIpOC, MHANBHyaTbHOE 33TaHHE

MeTanpeAMeTHbIX:

PeryasituBubie (YVY/): MOHHUTOPHHI ~ Pa3BUTUSl JMYHOCTHO -
npo(hecCHOHABHBIX KauecTB
o0ydaromierocsi, OATOTOBKa pedeparos,
JIOKJIAJIOB T10 33JaHHBIM TeMaM,
BBITIOJIHEHHE u othopmiieHne
MPaKTUYECKUX pabor, HPOEKTHAs
JESATENbHOCTb

- YMEHHE  CaMOCTOATENIbHO  ONPENENATh  ILIeJI | MOHUTOPUHT — Pa3BUTHSL  JINYHOCTHO -

ACATCIIBHOCTH M COCTaBJIATH IIJIaHBI
CaMOCTOATCIIBHO OCYIICCTBIIAThL, KOHTPOJHUPOBATH U
KOPPCKTHUPOBATh JCATCIBHOCTL; MHC-IIOJIB30BATh BCC
BO3MOXXHBIC PECYpChl TJIA AOCTHIKCHHA ITOCTAaBJICHHBIX
ueﬂeﬁ 1 pcajin3dallii IUIAHOB ACATCIBHOCTH, BLIGI/IpaTI:

ACATCIIbHO-CTH,

po¢ecCHOHANBHBIX Ka4ecTB
oOyuJaromierocsi, MoAroToBKa pedepaTos,
JIOKJIAJI0B IO 33/IaHHBIM TEMaM,

BBITTOJIHEHHE u odopmieHue
MPAKTUIECKUX pabor, MPOEKTHAS
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YCICHIHBIC CTPATCTHUH B PA3JIMYHBIX CUTYAIUAX,

JACATCIIBHOCTD

- BJIaJICHUE HaBbIKAMU MO3HABATEIBHON pedIIeKCUN Kak
OCO3HAaHHUS COBEPINACMBIX ACUCTBUHM W MBICIUTEIIBHBIX
IIPOLIECCOB, MX PE3yJbTaTOB M OCHOBAHUM, TI'PaHHII
CBOCTO 3HAHUS W HE3HAHHSA, HOBBIX ITO3HABATEJIbHBIX
3a/1a4 ¥ CPEICTB UL UX JTOCTUKCHUS.

MOHUTODHHT W PEUTHHT BBITIOJHEHUS
pabotr  oOydarommxcsi,  BBITOJIHEHHUEC
VHIVBUIYATBHBIX 3aJaHul, 0(hOpMIICHHE
MOHATHUIHOTO CJIOBaps, BBIONHEHUE U
opopMIIcCHHE  TIPAKTHYECKUX  padoT,
MIPOCKTHAS ACATEIHHOCTh

ITo3naBartenbHbie YY]):

- BJIQJICHWE HABBIKAMU I[103HABATEJbHOH, Y4YEOHO- | MOHMTOPUHI W PEHTHHT  BBINOJHEHUS
HCCIICIOBATEIbLCKOM M TIPOCKTHOW  JESATEIBbHOCTH, pabor o0yJarommuxc, BBITTIOJTHEHUE
HaBBIKAMHU paspelieHuss TMpodiieM; crmocoOHOCTh | | HHAMBUIYAIbHBIX 33)13H“PH7L
FOTOBHOCTH K CaMOCTOSTEJIbHOMY [OMCKY Meroos | OPOPMICHNE  MOHATHHAHOTO  criosaps,
peleHus IIPAKTUYECKUX 3aj1ad, npuMenenuto | COCTAPICHHC TabmuL,
B BBIITOJTHEHHUE n O(l)OpMJ'IeHI/Ie
PAa3IMYHBIX METOJIOB IO3HAHMUS; HpAKTHYEcKITX paboT,
IIPOCKTHAA ACATCIIBHOCTD,
HUCIIOJIB30BaHUC SJICKTPOHHBIX
HCTOYHHUKOB,
- TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITCIHOW | MOHMTOPHHI — Pa3BUTHS JIMYHOCTHO -
“H(pOpPMaIIMOHHO-TI03HABATEILHOM JesITEIbHOCTH, npoQecCHOHAIBHBIX Ka4yecTB
BKJIIOYasi yYMEHUE OPUEHTUPOBATHCA B  PA3IUYHBIX 00y4arolerocst, MOATOTOBKA pedepaTos,
UCTOYHMKAX HMHQPOPMALMH, KPUTHYECKM oOleHuBaTp u | AOKIAA0B 10 33J@HHBIM  TCMaM,
HHTEPIPETHPOBATh MHPOPMALHMIO, MONydaeMylo u3 | CollOMHCHHC 1 ogpopurerye
MIPaKTUYECKUX pabor, IPpOEKTHAas
Pa3IMYHBIX UCTOYHUKOB. CSTEIBHOCTS
Kommynukarusnbie (YY/I):
- YMEHUE IPOAYKTUBHO oOmiarbes U | TIOArOTOBKA JOKJ13/10B, YCTHBIX
B3aUMOJCICTBOBATh B rpouecce COBMECTHOI | COOOIICHUH
JEATEIIbHOCTH, YYUTHIBATh NO3ULIMHU JAPYIUX YYACTHUKOB
JesITeNIbHOCTH, 3 ()EKTUBHO pa3peniaTb KOHYIUKTHI;
- BJIaJICHUE S3BIKOBBIMH CPEACTBAMU: YMEHHUE SCHO, | MOHUTOPUHI  Pa3BUTHUsL JINYHOCTHO -
JOTUYHO M TOYHO M3lIaraTh CBOK TOYKY 3pEHHMs, | IPOpECCHOHAIBHBIX Ka4ecTB

HCIIOJIb30BATh AACKBATHBIC SA3BIKOBBIC CPCACTBA,

oOyyaromierocs, HOATOTOBKa pedeparos,
JIOKJIAJIOB 110 33JaHHBIM TEMaM,

npeoMemHbIX:

— c(hopMUPOBAaHHOCTH TIPEICTABIICHUN O MAaTEMATUKE KaK
YaCTU MHPOBOW KyJIBTYpbl M MECTE€ MATEMaTHUKU B

MOHUTOPHUHI BBIIIOJIHCHUS U O(l)OpMJ'IeHI/Iﬂ
MPaKTUYCCKUX pa60T, HUHANBUAYAJIbHBIX

COBPEMEHHOW  NMBWJIM3AIMH, CIOCO0aX  OMUCAHUSA 3a/1aHAH; _ Hoaroroska YCTHBIX
SIBJIICHUH PEabHOrO0 MHUpPa HA MaTEMAaTHYECKOM SI3BIKE; cooberH i, 10K1a/10B, pedepaTon

- c(hOpMUPOBAHHOCTH MpPEJICTABICHUI O | MOHUTOPHHTI BBIOJIHEHUS U 0QOPMIICHUS
MaTeMaTHYECKUX OHATUAX Kak Ba)XHEHIIMX | NPAKTHYCCKUX PabOT, WHIMBHIYaTbHBIX

MATEMATHYCCKUX MOJCIIAX, IMMO3BOJIAIONIMX OIHMCHIBATH U
HU3y4aTb Pa3HbIC MNPOHECChI W SABJICHUA; IMOHHUMAHUC
BO3MOXXHOCTH AKCUOMaTH4YCCKOIo MMOCTPOCHUA
MaTEMAaTHYCCKHUX TCOpI/Iﬁ;

3aJIaHMUI; IOJITOTOBKA YCTHBIX
cooOuieHuil, J0KIa10B, pedepaToB

— BJIAACHUC MCTOAAMHU OO0Ka3aTCJIbCTB H aJI'OPUTMOB
peuicHus, YMCHHC ux MNPpUMCHATD, IpOBOAUTDH
JA0Ka3aTCIbHBIC PACCYKACHUA B XOAC PCHICHUSA 3a/1a4,

— BJAQJICHHE CTAHJIAPTHBIMHU TpPUEMaMHU  PEIICHUS
palMOHANIBHBIX W HWPPANMOHAIBHBIX, MMOKAa3aTEIbHBIX,
CTENEHHBbIX, TPUTOHOMETPUYECKUX  YypaBHEHHH U
HEpPAaBEHCTB, MX CHCTEM; MHCIIOJIb30BAaHHE TOTOBBIX
KOMITBIOTEPHBIX TMPOTPaMM, B TOM 4YHUCIE ISl MOUCKA
MyTU PEUICHUS] U WILIIOCTPALUU PElIeHHs] YpaBHEHUN U
HEPABEHCTB;

BBIMOJIHEHHE " odopmieHHEe
MPAaKTUYeCKUX  paboT,  BBIMOJHEHHUE
KOHTPOJIBHBIX 1 CAMOCTOATEIIBHBIX pa60T
BBINIOJTHCHHE u odopmiteHue
MIPaKTHYECKUX  paboT,  BEHINIOJHEHHE

KOHTPOJIBHBIX U CaMOCTOATCIIbHBIX pa60T,
PeHICHUC 3a1a4, TCCTUPOBAHUC, DK3aMCH
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— c(hOpPMHUPOBAHHOCTh TPEICTABICHUNH 00 OCHOBHBIX
MOHATHSIX MaTeMAaTUYECKOTO aHaliu3a U UX CBOMCTBAX,
BIAQJICHNE YMEHMEM  XapaKTEPHU30BaTh  IIOBEICHHE
(GyHKUIMH, WCHOJB30BAHWE TIOJYYEHHBIX 3HAHMHA 7S
OIMCAaHUs U aHAJIN3a PEAIbHBIX 3aBUCHUMOCTEN;

BBITIOJIHCHHE u odopmiteHue
MPaKTHUECKUX  paboT, BEHINIOJHEHHE
KOHTPOJIBHBIX M CaMOCTOSTEIBbHBIX

pa60T, peuicHue 3ana4, TCCTUPOBAHUC,
OK3aMCH

— BJAJCHUE OCHOBHBIMH IOHATHUSAMH O IIJIOCKUX U | BBIIOJHEHHE u odopmieHue
IIPOCTPAHCTBEHHBIX ~TEOMETPHYECKUX  (Urypax, MX | IPAaKTHYECKHX  paboT,  BBIMOTHCHHE
OCHOBHBIX CBOICTBAX; KOHTPOJIBHBIX U CAMOCTOSITENBHBIX PaboT,

pellIeHue 3a/1a4, TECTUPOBAHHE, IK3aMEH
- c(OpMHPOBAHHOCTH YMEHHUS pacrio3HaBaTh | BBIIIOIHEHUE u odopmieHue
reoMeTpuyeckue (Urypbl Ha uYepTekax, MOJIENSIX U B | MPAKTUYCCKHUX pabor,  BbINOJHCHUE

peanbHOM MHpE; TPUMEHEHHE U3YYCHHBIX CBOMCTB
reoMeTpuueckux Quryp u dopMyn ans  peuieHus
FEOMETPUYECKUX 3a/lad M 3a7a4 C IPAKTUYECKUM
COJIEp>KaHUEM;

KOHTPOJIbHBIX 1 CaAMOCTOATCIIbHBIX pa60T,
pe€uI€HuC 3a1a4, TCCTUPOBAHUE, DK3aMEH

— chOpMHPOBAHHOCTH MPEJCTABICHUN O Tpoleccax H
SIBJICHUSIX, HMMEIOIIMX  BEPOSITHOCTHBIA  Xapakrep,
CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaTbHOM MHPE,
OCHOBHBIX MOHATHUAX 3JIeMEHTapHOU TEOpUHU
BEPOATHOCTEN; yMEHUW HAXOJUThb H  OLECHHUBATh
BEPOATHOCTH HACTYIJICHUS COOBITUH B MPOCTEHUIINX
MPAKTUYECKUX CUTYAIMSAX U OCHOBHBIE XapPaKTEPUCTUKU
CIIy4allHbIX BEJINYUH;

BBITIOJTHEHHE 51 odopmieHue
NPaKkTHYECKUX  pabOT,  BBHINOJHEHHE
KOHTPOJIBHBIX B CAMOCTOSITETILHBIX PadoT,
pelIeHue 3a/1a4, TECTUPOBAHHE, 3K3aMEH

— BJIaACHHUC HaBbIKaMHM  HCIIOJb30BaHHA
KOMIIBIOTCPHBIX IIpOrpaMM IIPpU pCIICHUHU 3a/1a4.

T'OTOBBIX

BBITIOJTHEHHE 51 odopmieHue
NPaKkTHYECKUX  pabOT,  BBHINOJHEHHE
KOHTPOJIBHBIX B CAMOCTOSITETILHBIX PadoT,
pelIeHre 3aaa4, TECTUPOBaHHE, IK3aMEH

- chopMUPOBAaHHOCTH MPEACTABICHUN O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB  TpU  OOOCHOBAHMM MaTEMAaTUYECKUX
YTBEPXKJICHUN W POJM aKCUOMAaTUKH B TPOBEACHUHU
JIETYKTUBHBIX PacCyXICHUN;

BBIIIOJIHEHHE u odopmieHue
MPAaKTHYECKUX  paboOT,  BBIMOJHEHHUE
KOHTPOJIBHBIX U CAMOCTOSITENBHBIX padorT,
peuieHue 3axa4, TECTUPOBAHUE, IK3AMEH

- c(OpMHUPOBAHHOCTb TMOHATUHHOIO amnmapara IO
OCHOBHBIM pasjiellaM Kypca MaTeMaTHK{; 3HaHUU
OCHOBHBIX TeopeM, (OpMyJl U yYMEHHS UX IPUMEHSTH;
yMEHUSA JI0Ka3bIBaTh TEOPEMBI u HaXOJHUTh
HECTaHIapTHbIE CIIOCOOBI pElIeHHUs 3a/1a4;

BBIIIOJIHEHHE u odopmieHue
NPaKkTHYECKUX  pabOT,  BBHINOJHEHHE
KOHTPOJIBHBIX M CAMOCTOSATENBHBIX padoT,
peuieHue 3a1a4, TECTUPOBAHUE, IK3AMEH

- c(OpMHUPOBAHHOCTh YMEHUN MOJIEIUPOBATH pPeabHbIE
CUTyallud,  HCCJIENOBaTh  MOCTPOEHHBIE  MOJIENH,
MHTEPIPETHUPOBATH NOJTYYESHHBIA PE3yJIbTaT;

BBITOJTHCHUE u odopmiteHue
MPAaKTHYECKUX  paboT,  BBIOJHEHHE
KOHTPOJIBHBIX ¥ CAMOCTOSATEIBHBIX PAdOT,
pelieHue 3a/1a4, TeCTUPOBaHKE, IK3aMEeH

- c(hOpMHUPOBAHHOCTb NPEICTABICHUNH OO0 OCHOBHBIX
MOHATUAX MAaTEMaTHYECKOTO aHaIM3a M HMX CBOMCTBAX,
BJIAJICHUE YMEHHUEM  XapaKTEpPU30BaTb  IIOBEJICHUE
(GyHKIUH, HCIIONB30BAHME TIOMYYEHHBIX 3HAHUM JUIs
ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BBITIOJTHCHHE u odopmiteHue
MPAaKTUYeCKUX  paboT,  BBIMOJHEHHUE
KOHTPOJIBHBIX M CAMOCTOSATEIBHBIX PadOT,
peleHre 3a/1a4, TeCTUPOBAaHKE, IK3aMEH

- BJaJICHUE YMEHMSIMH COCTaBJICHHS BEPOSATHOCTHBIX
MOJENEN 1O YCIOBUIO 33Jauyd U  BBIUYUCIICHHUS
BEPOSATHOCTH HACTYIJICHUS COOBITUH, B TOM YHCIE C
npUMeHeHHeM (GOopMysT KOMOMHATOPHUKHM U OCHOBHBIX
TEOpEM  TEOPUU  BEPOSATHOCTEH; WCCIICJOBAHHUS
CIIy4alHbIX BEJIMYHH 10 UX PACIPEIEICHHUIO.

BBIIIOJIHCHUE u odopmieHue
MPaKTHYECKUX  pabdoT,  BEHINIOJHEHHE
KOHTPOJIbHBIX M CAMOCTOSITENILHBIX PadoT,
peuleHue 3a1a4, TECTUPOBAHUE, IK3AMEH
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