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IMosicuuTeNLHAA 3aICKA

PabGouass mporpamma o0meoOpa3zoBaTeIbHON y4yeOHOU OHCHUNIHHBI «MaremaTruka
npeaHa3HaveHa Uil M3y4YeHHsST MaTeMaTHKU B MPO(ecCHOHATBHBIX 00pa30BaTeIbHBIX OpraHU3aIUsIX
CIIO, peanusyrommx o0pa3oBaTENbHYIO MPOTPaMMYy CPEIHEr0 OO0mIero oOpa3oBaHUsS B IMpeenax
OCBOCHHUSI OCHOBHOW mpodeccruoHanbHoi oOpazoBatenbHor mporpammbl CITIO (OITOIT CIIO) nHa
06a3ze OCHOBHOTO oOmero oOpa3oBaHMs NpPU MOATOTOBKE KBAIM(HUKAIMOHHBIX paboumx,
CIy)XalIUX U CHCIUAIMCTOB CPEIHETO 3BCHA.

PabGouast mporpamma paspaborana Ha ocHoBe TpebGoBanuii PI'OC cpennero ooOmiero
00pa30BaHusl, MPEIBSIBISEMBIX K CTPYKTYpE, COACPKAHUIO M pe3yJbTaraM OCBOCHHS Yy4eOHOM
TUCIUTUTMHBL «MaTeMaTuka», B COOTBETCTBUM C PexoMeHIanmusMu 1O OpraHHU3alud MOJTydeHUs
cpeaHero o0Opa3oBaHUs B IpeleliaXx OCBOCHHUs OOpa30BaTENbHBIX IPOTPaMM  CPEIHErO
npodeccHoHAIBHOTO O0pa3oBaHWs Ha 0a3e OCHOBHOTO o00mero oOpa3oBaHUS C YYETOM
TpeOoBaHUN (enepanibHbIX TOCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB U IOJIy4aeMOM
poeCCUU WM CTIEHUAIBHOCTH CPEAHEr0 MPoecCHOHaIBHOr0 00pa3oBanus (michMo JlenaprameHTa
rOCyJapCTBEHHOW MOJHUTUKU B cdepe MoAroToBKHU paboumx kaapoB u IO MwuHoOpHayku
Poccum ot 17.03.2015 Ne 06-259).

Conepkanue pabouel mporpammbl «MaremMaTruka» HaIpaBICHO Ha JOCTHXKEHUE CIICAYHOIINX
LeJe:

- obecrnieueHne cOPMHUPOBAHHOCTHU MPEACTABICHNUHN O COLUANIBHBIX, KYJIBTYPHBIX
¥ HCTOPHYECKHX (PAKTOpax CTAHOBIICHHSI MAaTEMAaTHKH;

- obecneyeHne Cc(HOPMUPOBAHHOCTU JIOTHYECKOTO, AJTOPUTMUYECKOTO MU
MaTeMaTHYECKOTO MBIIIIICHUS;

- obecneyeHre cOPMUPOBAHHOCTH YMEHUN NIPUMEHSATH MOJyUYE€HHbIE 3HAHUS
IIPY peIICHUH PA3INYHBIX 3a]1a4;

- obecneyeHre chOpMUPOBAHHOCTH MPEACTABICHUM O MaTeMaTUKe KaK YacTH
00IIe9YeIoBeUYeCKO KYyJIBbTYPBl, YHUBEPCATBHOM S3BIKE HAYKH, IT03BOJISIONIEM
OTUCHIBATh U U3y4aTh pealibHbIE MPOLECCHI U SBICHUSL.

B pabGouyio mporpamMMy BKJIOUYEHO COJEpKaHHE, HAlpaBJICHHOE Ha (OPMHpPOBAHUE Y
CTY/ICHTOB KOMIIETEHIINH, HEoOXoauMBIX A KauecTBeHHOro ocoeHuss OIIOIT CIIO na Gase
OCHOBHOI'0 0011ero o0Opa3oBaHUs C IMOJY4YE€HUEM CpEIHEro oOIero oOpa3zoBaHUS; MPOrPAMMBI
MNOATOTOBKM  KBaNU(DUIMPOBAHHBIX  paboOuMX,  CIYXal[UX; MPOrpaMMbl  MOJATOTOBKHU
crernanuctoB cpeanero 3sena (IITIKPC, ITICC3).

PabGowas  mporpamMma = MOXET  HCHONB30BATbCA  JAPYTUMH  HpOo(ecCHOHATbHBIMU
00pa3oBaTebHBIMU  OPTaHU3ALMSAMH, PEATN3YIOIMIUMH 00pa30BaTENBHYI0 TPOTPAMMY CPEIHETO
obmiero obpazoBanusi B mpenenax ocBoeHusi ocHoBHoW OIIOIT CIIO Ha 6a3e OCHOBHOTO OOIIETrO
oOpazoanus (IITIIKPC, ITIICC3).



OO0uas xapakTepucTUKA Y4eOHOM JUCHUILINHBI
«MaremaTuka»

MaremaTtuka sBisgercss  (QyHIaMEHTaNbHOH  00IeoOpa3oBaTeNbHON  AMCHUILUIMHON  CO
CJIO’KUBIINMCS YCTOMUUBBIM COAECPIKAHUEM M OOLIMMHU TPEOOBAHUAMHU K ITOJTOTOBKE 00YYarOLIUXCSL.

B TexHukyme mpodeccHOHAlbHOW 00pa3oBaTEeNbHON OpraHU3alUU, peamu3yIoNleH
00pa3oBaTeIbHYIO IPOrpaMMy cpeaHero odmiero oobpaszoranus B npeaenax ocsoeHus: OIIOIT CITO
Ha 0a3e OCHOBHOTrO 0O0IIero 00pa3oBaHMs, U3yYeHHE MAaTEMAaTUKU MMEET CBOU OCOOEHHOCTHU B
3aBUCHUMOCTH OT Npoduisa npopeccnoHanbHOro 00pa3oBaHus.

IIpu OCBOEHHUHU npodeccuit CIIO u ClleUallbHOCTEH CIIO
€CTeCTBEHHOHay4YHOro mnpoduis mnpodeccrnoHanbHOro oOpa3oBaHUs, MaTeMaTHKa H3y4aeTcsl Ha
6azoBom ypoBHe PI'OC cpemnero obmero obOpaszoBanus; npu ocBoenuun npodeccuit CIIO u
cnenuanbHocter  CIIO  TexHMYecKOro ¥ COLHMAJIbHO-3KOHOMHMYECKOTOo  MpOoQuis
npodecCHOHaTBHOrO 00pa30BaHUs MaTeMaTHKa H3ydaercs Oojiee YIIyOJeHHO, Kak HpoQHiIbHAs
yuyeOHasi IMCLMIUIMHA, YYUTBIBAIOIIAs CIIEHU(PHUKY OCBaUBaeMbIX MpodeccHii Wi crienuaabHOCTEH.

DTO BBIpAXaeTCsl B COJAEP)KaHUU OOYUYEHMsI, KOJIMYECTBE YacOB, BBIICISIEMbIX HAa HU3ydCHHE
OTJEJIbHBIX TEM IPOTrpaMMBbl, ITyOHHE UX OCBOCHMS CTYIEHTaMU, 00beMe U XapakTepe MPaKTUYECKUX
3aHTHUH, BUJaX BHEAYIUTOPHON CaMOCTOATEIbHON PabOTHI CTY/IEHTOB.

OOu1ue ey u3y4yeHus MaTeMaTUKU TPAJAULIMOHHO PEATU3YIOTCS B UeThIPEX HAllPaBICHUSAX:

1) oOmee npeacraBieHue 00 UaEsSX U METOJaX MaTEMATUKY;

2) WHTEIEKTyaJIbHOE Pa3BUTHE;

3) oBnaaeHHe HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BoCTHUTATEIHLHOE BO3JICHCTBHE.

[Tpoduminzanus nenel MareMaTHYecKoro o0pa3oBaHMs OTPAXKaeTCs Ha BHIOOpPE MPUOPUTETOB
B OpraHu3aluu y4eOHOH naedaTenbHOCTH oOydaromuxcs. [as TEeXHUYECKOro, COLHaIbHO-
PKOHOMHMYECKOro mnpoduiei mnpodeccuoHanrbHOTO 0o0pa3oBaHUs BHIOOp IeJed cMmellaeTcs B
NparMaTH4eckoM HalpaBJICHUH, MPEIyCMaTPUBAIOLIEM YCHJIEHHWE U pacIIUpeHHe MPUKIIAJHOTO
XapakTepa U3y4eHUss MaTeMaTUKHU, TPEUMYIIECTBEHHOH OpPHEHTAllMHU Ha alrOPUTMMYECKUN CTUIIb
MI03HABATEJIbHON JeATeNbHOCTU. [l TyMaHUTapHOTO M €CTECTBEHHOHAaY4yHOro mpoduiei
npodeccuoHanbHOro 00pa3oBaHMs 0ojiee XapaKTEpHBIM SBJSIETCS YCHIIEHHE OOIEKYJIbTYpHOM
COCTaBIIAIONIEH YIeOHON TUCIMIUIMHBI C OPUEHTAIUEH Ha BU3YalIbHO-00pa3HBIA U JIOTUYECKUN CTUITH
y4eOHO pabOTHI.

N3yuenne mareMaTuku Kak TPOQPMIBLHON 001eo0pa3oBaTeTbHON Yy4eOHOW MUCIUILIAHEI,
yUuuTHIBaloOIIEH crennpuKy ocBanmBaeMblx cTyaeHTamu npogeccuit CIIO umu cnenumansaoctu CIIO,
obecrieunBaeTcs:

* BBIOOPOM pa3IMYHBIX TOJX0A0B K BBEJECHUIO OCHOBHBIX TIOHATHIA;

* (opMupoBaHHe CUCTEMBI YUeOHBIX 3a7aHuii, obecneunBaronmx 3¢ dexruBHoE

OCYIIECTBIICHNE BHIOPAHHBIX 11€JIEBBIX YCTAHOBOK;



o0oraimeHneM CIeKTpa CTuIel y4eOHO! AeATEIbHOCTH 3a CYET COTIIACOBAHNUS
C BEAYIIMMHU JEATEIbHOCTHBIMH XapaKTepUCTHKAaMH BBIOpaHHOM npodeccun/
CTIEIHATBHOCTH.

[IpodunbHas cocTaBIAIONMIAs OTPAKACTCA B TPEOOBAHUSIX K IMOJTOTOBKE OOYJAFOIIUXCS B YACTH:

o0mieit cucTeMbl 3HAHHMN: COJEp)KATeNbHbIE MPUMEPHl HMCIOJb30BAHUS
MaTeMaTHYECKUX UJICH U METO0B B MPO(heCcCHOHAILHOM IeATEIbHOCTH;
YMEHUM: pa3iuyue B ypOBHE TPeOOBAHUMN K CIOKHOCTH NPUMEHSIEMBIX
JITOPUTMOB,;
MPAKTUYECKOTO WCIOJIb30BAHUS MPUOOPETCHHBIX 3HAHWUH H yMEHHM:
WHAUBUAYAIBHOTO y4€OHOIO OIbITa B IOCTPOSHUU MaTeMaTHYECKUX MOJIENEH,
BBITIOJIHEHUH UCCIIEI0OBATEIBCKUX POCKTOB.

Takum oOpazom, peanuzaiusi COACPKAHHUS Y4YEOHOW MUCIUIUIMHBI OPUEHTUPYET Ha

NPpUOPUTECTHYIO PpOJIb MPOUHECCYAJBbHBIX XapPaKTCPUCTHUK yqe6H0171 pa6OTLI, 3aBHUCAIIUX OT

npodwist mpodecCHOHATBPHOTO0 00pa30BaHUs, MOJYYCHHS OIBITA MCIOJB30BAHUS MaTEMaTHKH B

COACPIKATCIBbHBIX U HpO(beCCI/IOHaJH)HO SHAUYUMBIX CUTyalHUAX IO CpPaBHCHHUIO C q)OpMaJII)HO-

YPOBHEBLIMU PE3YJIbTATUBHBIMHU XAPAKTCPUCTUKAMU O6y‘leHI/I$I.

ConepxxaHue y4yeOHOM JUCUMIUIMHBL pa3palOTaHO B COOTBETCTBUUM C OCHOBHBIMH

COACPIKATCIbHBIMUA JIMHUAMUA O6y‘ICHI/I$I MaTEMaTHuKeE:

anredpanyeckas JMHUS, BKIIIOYAIOIAsl CHUCTEMAaTH3allMI0 CBEACHUN O 4HCIaxX;H3ydeHue
HOBBIX M 0000IIeHHEe paHee U3YUYEHHBIX olepaunuil (Bo3BeJeHHE BCTENEHb, U3BJICUEHUE
KOpHs, JIorapu(MUPOBaHHUE, CUHYC, KOCHUHYC, TaHT'€HC,KOTAHI€HC M OOpaTHblE K HUM);
U3Y4YE€HHE HOBBIX BHUJOB UYHCJIOBBIX BBIpQXKEHUHHM (OPMYJ; COBEPIIEHCTBOBAHME
MIPAKTUYECKUX HaBBIKOB u BBIYUCIIUTEIbHONKYIIBTYPBI, paclupeHue u
COBEpUICHCTBOBAHME ajareOpanyuecKoro anmnapara,

copMUpPOBAHHOTO B OCHOBHOM nIKoJe, u ero NIPUMEHEHUE K
pELIEHUIOMATEMAaTUYECKUX U IPUKIIAJHBIX 3a/1a4;

TEOPETUKO-QPYHKIMOHAJIbHAS JIMHUS, BKJIIOYAIOIIAsl CHUCTEMAaTU3allMI0 HpaclIupeHHe
CBEJIEHUH O (PYHKLMIX, COBEPLUICHCTBOBAHUE rpaduuecKuX yMEHUH; 3HaKOMCTBO C
OCHOBHBIMHU HJ€SMU U METOJaMH MaTeMaTH4YeCKoroaHaiu3a B o0ObeMe, MO3BOJIAIOIIEM
uccleloBaTh JJEMEHTapHble (QYHKIMU HpenaTh MNPOCTEHIINEe TeOMETPUYECKHE,
¢du3znvecKue u Jpyrue npuKiIagHble3a1aun;

JIMHUSA YpaBHEHUI " HEPaBEHCTB, OCHOBaHHAsI Ha MIOCTPOEHUH nu
UCCIIeIOBAHUMMATEMAaTHUECKUX ~ MOJENe, mepecekaromascs ¢  anreOpanyeckod u
TEOPETUKO-(PYHKIIMOHATIBHOU JIMHUASIMHA u BKJIFOYAIOIIAs pasBuTHe "
COBEpILICHCTBOBAaHUETEXHUKH  alredpandyeckux  npeoOpa3oBaHUM I pEIIeHHS
YpaBHEHHII,HEpaBEeHCTB U  cUCTeM; (OPMUPOBAHHE CIIOCOOHOCTH  CTPOUTH H
HCCIIEIOBATBIIPOCTENIINE MATEMAaTHYECKUE MOJEIM IMpPU PEIIEHUH NPHUKIATHBIX
3aJ1a4,3a1ad M3 CMEXHBIX M CIEHHAJIbHBIX JUCHUIUIMH;T€OMETpUUYecKas JIVHUA,
BKJIIOYAOIIAsi HAarJIsiAHbIE IIPEICTaBICHUS O

MPOCTPAHCTBEHHBIX (UTypax M H3Yyuy€HHE HUX CBOICTB, (OpMUpOBAHHE U Pa3BUTHE
IIPOCTPAHCTBEHHOIO BOOOpaXkeHus, pa3BuTHE COCOOOBreOMETPUUECKUX
U3MEPEHUN, KOOPAMHATHOIO U BEKTOPHOTO METONOB [UISAPELICHUS MATEMaTUYECKUX U
IIPUKJIAHBIX 3a/1a4;



* CTOXacTHYeCKas JIMHHUS, OCHOBaHHas Ha  Pa3BUTUM KOMOWHATOPHBIX  yYMEHUHU,
NpEeNCTaBICHUH O BEPOSATHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEro
MUpa.

Paznensl (TeMbl), BKIIOYCHHBIC B COICP)KAHUE yUECOHOW NUCHUIUIMHEI, SBISIOTCS OOIUMU JIJIst
Bcex mpoduiielr mpodeccuoHanbHOTO 00pa3oBaHMs W MPH BCeX O0OBEeMax y4eOHOTO BpPEMEHH
HE3aBUCHMO OT TOTO, SABJISAETCA JNU YydeOHas JucnuiiinHa «Marematuka» 0a30BOH HIIH
popHILHOIA.

N3yyenue oOmeoOpa3oBaTenbHOM Yy4eOHONW AUCHUIUIMHBI «MaTemMaTukay 3aBepliacTcs
MOJIBEZICHUEM HTOTOB B (hOpMe HSK3aMEHa B paMKaxX IMPOMEKYTOYHOW aTTECTAllMM CTYACHTOB B
nporecce ocBoeHus: ocHoBHou OITOIT CITIO ¢ monyuenuem cpemnero obuiero oopazoanus ([IITKPC,
[IICC3).

MecTo y4eOHOI JUCHUIJIMHBI B Y4eOHOM IJIaHe

YuebHas pgucnumuinHa «MaremMaThka» SBISETCS YYeOHBIM TIPEAMETOM 00sS3aTeIbHOMN
npeaMeTHoit obnactu «Matemaruka u uHGopmatukay OI'OC cpeagnero oduiero oopazoBaHusl.

B mpodeccuonanbHbIX 00pa3oBaTeIbHBIX OpPraHU3aLUAX, PEATU3YIOIUX 00pa30BaTeIbHYIO
nporpamMmy cpegHero obmiero oopasoBanus B npeaenax ocBoenus OITOIT CIIO Ha 6aze 0CHOBHOTO
oOmiero o0pa3oBaHus, yuyeOHas AUCLUIIMHA «MaremaTHuKa» uU3ydaercs B 001eoOpa3oBaTeIbHOM
nukie yaeonoro miaaHa OITOIT CITO na 6a3e OCHOBHOTO 0OMmIEro OOpa3oOBaHUS C IOJYYCHHEM
cpenuero obiero obpazosanus (ITITKPC, I[TIICC3).

B yuebnpix mmanax IIIIKPC, TINICC3 yuebnas mucuurmmnHa «MartemaTuka» BXOIUT B
coctaB oOmMX 0OIIe00pa3oBaTeIbHBIX Y4YEOHBIX AUCHUUIUIMH, (OPMHUPYEMBIX U3 00s3aTEIbHBIX
npeametHelx obnacreit ®I'OC cpennero oobmero o6pasoBanus, mns npodeccuir CIIO umm
cnenunanbHocteil CIIO cooTBeTcTBYIOMIETO PO MPOPEecCHOHATEHOTO 00pa30BaHMUSL.

Pe3yﬂbTaTbl 0CBOCHUA y‘leﬁHOﬁ AUCHUIIIIHHBI

OcBoeHuUe cojiepkaHus Y4eOHOU NUCIUILUIHHBI «MaTeMaThuka» 00ecriedynBaeT JOCTHKCHUE

CTYJCHTaMU CJIEYIOIUX PE3yIbTATOB:

JIMYHOCTHBIX:
- ¢(opMUPOBAHHOCTh TPEJCTABICHUI O MaTeMaTHKEe KaK YHHBEPCAIbHOM S3BIKCHAYKH,
CpeICTBE MOJEIUPOBAHUS SBICHUM M MPOIECCOB, HIEAX M METOJaX MaTeMaTHKH;
- MOHWMAaHHE 3HAYUMOCTH MaTEeMaTHKH! TSI HayIHO-TEXHHUYIECKOTO
nporpecca,OpMUPOBAHHOCTh  OTHOIIEHUS K  MaTeMaTHKe Kak K  4acTu
00IIeYeTOBEYECKOUKYIBTYPEl ~ Yepe3  3HAKOMCTBO C  HUCTOpHEH  pa3BUTHSA
MaTeMaTHUKH, DBOJIONHEHMaTEeMaTUUECKUX HJICH;
- pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXEHUS,AITOPUTMUYECKON  KYNbTYpPBl, KPUTUYHOCTH MBIIUICHHS HAa  YPOBHE,
HEeoOXoauMOM WIIOyayIeil nmpodecCuOHANBbHONW JEeATEIbHOCTH, IS TPOJOJIKECHUS
oOpazoBaHus U
camoo0pa3oBaHus,



- OBJaJieHWEe MaTeMaTHUYECKMMH 3HAHUAMU U  yYMEHHUAMH, HEOOXOIUMBIMHU
BIIOBCETHEBHOM JKM3HM, [JII OCBOEHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX JIHUCLUIINH
UIUCHUIIIMH  TpodeccCHOHaIbHOTO LHMKIA, M MOJydeHus oOpa3oBaHUs B 001acTsX,
HeTPeOYIOMIMX YrITyOJIEHHOW MaTeMaTHYeCKOW MOITOTOBKH;

- TOTOBHOCTh U CIOCOOHOCTH K 0Opa3oBaHUI0, B TOM 4YHUCJIE CaMOOOpa3OBaHUIO,HA
NPOTSI)KEHUU BCEHW IKU3HM;  CO3HATEIbHOE OTHOILIEHUE K HENPEPBIBHOM
00pa3oBaHUIO KakK YCIIOBUIO yCHEIIHON npodeccuoHanbHOM u
0O0IIEeCTBCHHOM ICATCIEHOCTH;

- TOTOBHOCTh u CIOCOOHOCTB K CaMOCTOATENbHOMN TBOPUYECKOM u
OTBETCTBEHHOMNACITEIHHOCTH;

- TOTOBHOCTb K  KOJUIEKTUBHOM  paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMH
BOOpA30BaTEIbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIEA0BATEIBCKON, MPOSKTHOM
UIPYTUX BUIAX JESATEIBHOCTH;

- OTHOILIEHHE K TPO(ECCHOHATBHON AESATENbHOCTH KaK BO3MOXXHOCTH Y4YacTHsl BPEHICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIIEHAIIMOHATBHBIX TPOOIIEM;
MeTanpeaMeTHbIX:

- yMEHHE  CAMOCTOSITEIbHO  ONpEeAeNaTb  LeTd  JACSITeIbHOCTH M COCTaBIATh
IJIaHBIEATEIbHOCTH; CaMOCTOSATEJILHO OCYILECTBIISATh, KOHTPOJIMPOBATh u
KOPPEKTHPOBATHACATEIbHOCTh;,  HCIOJB30BaTh  BCE  BO3MOXHBIE pecypchl s
JOCTUKEHUSINIOCTABICHHBIX I€JIel M peaju3aluy IJaHOB JEATEIbHOCTHU; BBIOUpATH
YCIEIIHbIECTPATETUH B PA3TIMUHBIX CUTYAIIHSIX;

- yMEHHUE IIPOJYKTUBHO oOuarbes 51 B3aMMO/ICHCTBOBATh B rporecce
COBMECTHOWJIEATENBHOCTH, YYUTBHIBaTh IIO3UIUU JPYTUX YYaCTHUKOB JAESATEIbHOCTH,
s pexkTuBHOpa3penaTh KOH(PIUKTHI,

-BJIaJICHUE HaBBIKAMHU II03HABATENIbHOW, yueOHO-HCCIeOBAaTEIbCKOW U MPOEKTHOM
NesTEeIbHOCTH B c(depe O0OLECTBEHHBIX HayK, HaBbIKAMH pa3penieHusnpoonem;
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IOMCKY METOJOB PELICHUSIPAKTUYECKUX
3aJ1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

-TOTOBHOCTb U CIIOCOOHOCTbh K CaMOCTOSITEIbHON MH(OPMAIMOHHO-103HaBaTEIbHON
NEeSITeIbHOCTH, BKJIIOYas YMEHHE OPHUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX COLMAJTIBHO-
MIPaBOBON M SKOHOMHYECKONH MH(POpPMAIUU, KPUTUYECKU OLEHUBATh U MHTEPHPETUPOBATH
MHGOpPMALHIO, TOJYYaeMYIO U3 Pa3IMYHBIX UCTOUHUKOB,;

- BIAJCHUE SI3bIKOBBIMU CPEJICTBAMHU: YMEHME SICHO, JIOTMMHO U TOYHO H3JIaraTbCBOIO
TOUYKY 3pEHUS, UCTIOJIb30BATh aJIeKBAaTHBIE A3BIKOBHIE CPE/ICTBA;

-BJlaJIeHUE HAaBBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI U MBICIUTENBHBIX MIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, IPAHUI] CBOETO 3HAHUS
Y HE3HAHUs1, HOBBIX NTO3HABATEIbHBIX 33J]a4 M CPEJICTB JUISl UX JIOCTHKEHHUS;

- LeJeyCTPEMJIIEHHOCTb B TOMCKax M NPHUHATUU peuieHui, cooOpa3uTeNbHOCTh
WUAHTYUIIUS, Pa3BUTOCTh MPOCTPAaHCTBEHHBIX IIpEeJCTaBICHUN;
CIOCOOHOCTHBOCIPUHUMATH KPACOTY U TAPMOHHIO MHPA;

NpeIMeTHbIX:

- chopMUpPOBAHHOCTH NpeaCTaBICHUN 0 MaTeMaTHKe KakK 4acTH
MHPOBOUKYJIBTYPHl M MECT€ MaTeMaTUKH B COBPEMEHHOM LMBUIIM3ALMHU, CIOCO0ax
OTHMCAHUSASIBICHUH peaJbHOr0 MUpPA HA MAaTEMAaTHUYECKOM SI3bIKE;



- c(OpMUPOBAHHOCTh MPEJICTABICHUN O MaTeMaTHYECKHX TMOHATHUAX KaKBa)KHEHIINX
MaTEMAaTUYECKUX MOJEIIAX, ITO3BOJIAIOIINX OIMCHIBATE U U3y4aTh PA3HBICIIPOLIECCHI U SIBIECHUS;
IIOHUMAaHHE BO3MOKHOCTU aKCUOMAaTUYECKOTO IOCTPOCHUAMATEMAaTUYECKUX TEOPHH;

- BJIAJICHHE METOJAaMM J0Ka3aTeJbCTB U AJITOPUTMOB PELICHUS, YMEHHUE UXIIPUMEHSTD,
IIPOBOJUTH JIOKA3aTEJIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

- BJIQJICHUE CTAHJAPTHBIMU IPUEMAaMH PEIICHUs PALMOHAIBHBIX U HUPPALMOHAIBHBIX,
[I0KA3aTEeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, HMX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM, B TOM YMCJIE JUIs TIOMCKA IIyTH PELICHUS U
WJUTFOCTPALIMK PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

- c(hopMHUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATHIX MAaTeMaTHYECKOrOaHaIu3a 1 UX
CBOMCTBaX, BIIaJICHUE YMEHHEM XapaKTepHU30BaTh IMOBeJACHHE (YHKIUH,ICIIOIb30BAHHE
MOJIYYEHHBIX 3HAHMU JJs ONHMCAHUS U AaHalu3a pealibHbIX 3aBUCUMOCTEN;

- BJaJcHUE OCHOBHBIMU MOHATHUAMHU 0 IIJIOCKOCTAX u
IIPOCTPAHCTBEHHBIXT€OMETPUUECKUX ¢burypax, ux OCHOBHBIX CBOMCTBAX;
chopMUPOBAHHOCTH YMEHHSPACIIO3HABATH TEOMETPUUECKHUE PUTYPHI HA YepTekKaX, MOJIEIAX U
B pEaJbHOM MHUPE;IPUMEHEHNE U3YYCHHBIX CBOIMCTB reoMeTpuueckux Gpuryp u Gopmyn Iis
peueHus

Ir€OMETPUYECKHX 3a/1a4 U 33]a4 C IPAKTUYECKUM COJICpKAHUEM;

- c(pOpMUPOBAHHOCTH NPEICTABICHUN 0 npoueccax u SIBIICHUSX,
UMEIOIUXBEPOATHOCTHBIM XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pPEAJIbHOM
MUPE,0CHOBHBIX IOHATUAX DJJIIEMEHTAPHOM TEOPUU BEPOSITHOCTEH; YMEHUW HAXOIUTh
NOLCHUBATh BEPOSITHOCTH HACTYIJICHUS coOBITUIM B MpOCTENIINX
MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIMYHH;

- BJAJCHHME HABBIKAMMMCIIOIb30BAHNS FOTOBBIX KOMIIBIOTEPHBIX IPOTrPaMM IPUPELICHUH 3a/1a4.

Coaep:xkaHue y4eOHOM TUCHMILIMHBI
BBenenue

MatemaTika B Hayke, TEXHHUKE, OKOHOMHUKE, HH(POPMAIMOHHBIX TEXHOJNOTUAX U
MpaKTUYEeCKOW HesTenbHOCTH. Llenn u 3agaum M3ydeHus MaTeMaTHKU MpPH OCBOCHHH Mpodeccuii
CIIO u cneumansuocteu CIIO.

Aaredpa
Pa3zButHe noHATHA 0 YHCJIE

[lenple u panuwoHanbHble uucna. [eiicTButenpHble ywcna. [IpuOnukeHHbIE BBIYHCICHUS.
Komrmtekcubie yncia.

KopHu, crenenn n torapugmsi

Kopuu u crenenn. KopHu HaTypaidbHOU CTENEHW W3 4YUCIAa U UX CBoWcTBa. CTEMEHH C
paluOHAJIbHBIMHA mokKa3aTrciaiaMu, ux CBOIiCcTBA. CreneHu C I[efICTBHTeJIBHLIMPI
nokazareysiMu. CBOWCTBA CTENEHU C NECHUCTBUTEIbHBIM OKA3aTEIEM.



Jlorapudwm. Jlorapudm uucna. OCHOBHOE JTOrapu(MUUIECKOE TOXKIECTBO. JlecATHUHBIE U
HaTypaibHbIe Jorapudmel. [IpaBuna neiictBuii ¢ morapudmamu. [lepexon kK HOBOMY OCHOBAHHIO.

[IpeoOpa3oBanune anreOpamdeckux BhIpaxxeHui. [IpeoOpazoBaHUE palMOHAIBHBIX,
UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTeNbHBIX U JIOTapU(PMUUECKUX BbIPAKEHUH.

Ilpakmuueckue 3anamus.

ApudmMeTndeckue ACHCTBHS HaAJ YHCIaMH, HaXO0XJICHUE NPUOIMKCHHBIX 3HAYCHUU
BEJIMYMH M TMOTPEIIHOCTeH BbIUMCICHUN (aOCOMIOTHON M OTHOCHUTENBHOM), CpaBHEHUE YHCIIOBBIX
BBIPAKECHUH.

Brruucnenue u cpaBHeHNE KOpHEH. BbINoJIHEHNE pacyeToB ¢ paAuKaIaMH.

Pemenue nppannoHanbHbIX ypaBHeHUN. HaxoxaeHue 3HaUEHUN CTENEHEN ¢ PAalMOHAIBHBIMU
nokazatesimu. CpaBHeHue creneHeid. [Ipeobpa3oBanue BhIpaXKeHHH, COAepKaIMX cTereHu. Pemenue
[I0Ka3aTeJIbHBIX YPABHEHUM.

Pemenne npuknaaHeIx 3amay.

Haxoxnenue 3HadeHuid jorapudma mo Mpou3BOJIBHOMY OCHOBaHMIO. [lepexom oT oaHOTrO
OCHOBaHHUS K Jpyromy. Beruucienus wu cpaBHeHue norapudmoB. JlorapudmupoBanue u
MIOTEHUMPOBAHUE BBIPAKEHUN.

[TpuOnmKeHHBIC BRIYUCIICHUS U PEIICHUS MPUKIIATHBIX 3a/1a4.

Pemenne norapudmuueckux ypaBHEHHIA.

OCHOBBI TPUTOHOMETPUH
OcHoOBHbBIE TOHATHA

Panunannas mepa yria. BpamarensHoe aBmkeHue. CHHYC, KOCUHYC, TAHT€HC U KOTaHTEHC

qucia.
OcHoBHbBIE TPUTOHOMETPUIECCKHUE TOKIECTBA

@opmyinsl npuseneHus. Popmyinsl ciioxkenus. opmynsl yaBoeHus. PopMynsl TOJIOBUHHOTO
yria.

IIpeoOpa3oBanns NpocTeHIUX TPUTOHOMETPHYECKHUX BbIPAKCHUH

Hpe06pa30BaHHe CYMMbI TPUTOHOMETPUUCCKUX (I)yHKL[I/Iﬁ B MPOU3BCACHUC U NTPOU3BCIACHUSA B
CyYMMY. BBIpa)KCHI/IC TPUTOHOMCTPHUYICCKUX (I)yHKI_[I/II‘/’I qCpe3 TAHT'CHC MMOJIOBUHHOI'O apTyMCHTA.

Tpuronomerpuyeckne ypaBHeHHs] U HEPABEHCTBA

IIpocTeiimue TpUrOHOMETpUUYECKHUE ypaBHEHUs. [IpocTelilmine TpPUrOHOMETPUIECKUE
HEPABCHCTBA.

OOpaTHble TPUTOHOMETPUYECKUE PYHKINU. APKCUHYC, apKKOCUHYC, apKTaHT'€HC.

Ilpakmuueckue 3anamus.

PannaHHbIl METOA U3MEPEHUS YITIOB BPALLCHUS U CBS3b C IPaJyCHOM MEPOM.

OCHOBHBIE =~ TPUTOHOMETPHUYECKHE  TOXIECTBA,  (POPMYNIBI  CIOXKEHHUS,  YIBOCHMA,
npeo0pa3oBaHUE CYMMBI TPUTOHOMETPUYECKUX (YHKIUH B IPOU3BEIEHUE,
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npeoOpa3oBaHHWe TPOU3BEACHUS TPUTOHOMETpHYeCKMX (GyHKIuA B cymmy. [Ipocreiimue
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.
OOpatHbIe TpUTOHOMETpUYECKHE (DYHKITMH: ApKCHHYC, apKKOCHHYC, apKTaHTEHC.

DOyHKUMH, UX CBOMCTBA U rpaduKu

Oyukiun. O0IacTh OMpeneNeHus U MHOXKECTBO 3HAueHU; rpapuk (QyHKIMH, TOCTPOEHHUE
rpaduKoB QPYHKIMH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiictBa  ¢yHKIMH.  MOHOTOHHOCTb,  YE€TKOCTb,  HEUETKOCTb,  OTPAHHUYEHHOCTb,
NepuoInYHOCTb. [IpomMexyTku Bo3pacTaHUsl M YObIBaHHs, HauOoJblIee W HAUMEHbIIee 3HAYCHUE,
TOYKM dKcTpemyMa. [I'paduueckas wuHTepnperanusi. IlpuMepbl (QyHKIUMOHAIbHBIX
3aBHCHUMOCTEH B pealbHBIX IpoIleccax MU SBICHUAX. ApuPMETHUECKHE OIEpaluu HaJ
bynkuusmu. Crnoxnas GpyHkuus (kommno3uuus). [lonsaTrue o HempepbIBHOCTH (YHKITUH.

OO6parubie ¢yHkiuu. OO6macTe omnpeaeneHuss U 00JacTh 3HAYCHWH OOpaTHOW (YHKIIHH.
I'paduk oOpaTtHOI PyHKLIMU.

CreneHnHble, NoKa3aTe/bHbIE, JJOrapu(pMUiecKue u
TpUroHomerpuuyeckue pynkuuu O0parHbie
TpUroHoMeTpuYeckne GyHKIUH

Omnpenenenust GyHKIMIA, UX CBOMCTBA U TPaUKH.

[IpeoOpazoBanue rpadukoB. [lapamnenpHbBIE TEPEHOC, CUMMETPUS OTHOCUTEIBHO OCEH
KOOpPAMHAT U CUMMETPHUsSI OTHOCUTEIBHO Haudajla KOOPJAWHAT, CAMMETPHUS OTHOCHUTEIBHO IMPSIMOU
y=X, pacTsKEHUE U CKaTUE BIOJIb OCEl KOOpIUHAT.

Ilpakmuueckue 3anamus.

[Tpumepsl 3aBUCUMOCTEM MEXKIy IEPEMEHHBIMH B peaJbHBIX IIPOLIECCaX U3 CMEXKHBIX
mucuumiauH. Onpeaenenue ¢yHkuuil. Iloctpoenune n urenue rpapukos Qynkumii. MccnenoBanue
¢ynkuuu. CBOMCTBA JIMHEHHOM, KBapaTHUHON, KYCOYHO-JIMHEHHON U pOOHO-TUHEHHON (yHKINI.
HenpepeiBable 1 nepuoguveckue ¢yHkiuu. CBoicTBa U rpauku CHHYcCa, KOCHHYycCa, TaHT€HCA U
KoTaHreHca. OOpaTHble ¢GyHKUMH W uX rpaduku. OOpaTHble TPUTOHOMETpUYECKHE (YHKIIHU.
[IpeoOpazoBanms rpaduka pyakuun. ['apmonndeckue konedanus. [Ipuknaaapie 3axaqu.

[TokxasarenbHble, TorapumMuueckre, TPUrOHOMETPHUUECKUE YPAaBHEHUSI U HEPAaBEHCTBA.

Hauyana MaTeMaTH4YeCKOI0 aHAJIM3a

IMocaenoBareabpHocTH. CrrocoOBI 3a4aHNUS U CBOMCTBA YUCIIOBBLIX IOCIIEIOBATEIHLHOCTEN.
[TonsiTue o mpenene nocnenoBarenbHOCTH. CylllecTBOBaHUE MNpEZEia MOHOTOHHOW OTpaHWYEHHOMN
nocienoBarenbHocTd.  CymMMupoBaHWE — moclieoBaTenbHOCTeH.  beckoHeuno — yOwpIBarommas
reoMeTpuiecKas Iporpeccus u e€ cymma.

[TpousBoanas. Ilonstne o mpou3BoaHON (yHKIMH, €€ TeoMeTpHUuecKud U (usnueckuit
CMBICI. YpaBHEHHE KacartenbHOWM K Tpaduky ¢ynkuuu. I[Ipou3BogHBIE CYMMBI, Pa3HOCTH,
Mpou3BeeHNUs, yacTHbIC. [I[pOM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
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¢bynkuii. [IpuMmeHeHrne MPOW3BOAHON K HCCIEAOBAHUIO (DYHKIUA W TIOCTPOCHHIO T'PaPUKOB.
[Tpon3BoaHbIe 0OpaTHON (PYHKIMN M KOMITO3UIIMH (DYHKITUH.

[Ipumepsl UCNIOJIB30BaHUS TPOU3BOAHON ISl HAXOKACHUS HAWIYYIIEero peuieHusl B IPUKIAIHBIX
3amadax. Bropas nmpou3sBoHas, e€ reoMeTpuuecKkuii U puandeckuii cMbIciI. HaxoxaeHne cKopocTu Jis
mporecca, 3a1aHHOT0 GopMyJIoi U rpadUKOM.

IlepBooOpa3nass u uHTerpaj. llpumeHeHue ompeneNeHHOr0 HHTErpaia JUisi HaXOXJICHUS
iomaau KpuBoiuHeWHoW Tpanenuu. @dopmyna Herootona - JleiOnuma. Ilpumepsl npuMeHEHUs
WHTETpaia B PU3NKe U TEOMETPHH.

Ilpakmuueckue 3anamus.

YucnoBas  IOCIIEIOBATEIbHOCTD, crocoObl €€  3ajaHus,  BBIYMCICHHS  YJICHOB
nocnenoBatenbHocTH. [lpenen mnocnenoBatenbHOCTH. beckoHeuHo yObIBaromIas TreoMeTpUYecKas
IIPOrpeccusl.

[Ipou3BogHas: MEXaHUYECKUN U TEOMETPUUYECKHUI CMBICI POU3BOIHOM.

YpaBHeHue KacaTenpHOU B obmeM Buae. [IpaBuna u hpopmynsl nuddepeHuupoBanus,
Tabiuma MPOU3BOAHBIX OdJeMeHTapHbIX ¢yHkuuil. HccinenoBanne GYyHKUMH C OMOIIBIO
npou3BoHON. Haxoknenne HauOOJBIIET0, HAUMEHBIIETO0 3HAYCHUS W OKCTPEMAJbHBIX 3HAYCHUUH
GyHKIIH.

Wuterpan u mnepBooOpaznas. ®opmyna Hertorona - JleiOuuma. IlpuMenenue wuHTerpama
BBIYMCIICHUIO (DU3MYECKUX BEITUYMH U IIOMIAICH.

YpaBHeHUs] M1 HEPABEHCTBA

YpaBHeHust M cHcTeMbl ypaBHeHMH. PanuonaibHble, UppalMOHAIbHBIEC, IIOKA3aTCIBHBIE U
TPUTOHOMETPUUYECKHUE YPABHEHHS U CHCTEMBI.

PaBHOCMIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE NpUEMBl UX pelIeHUs (pa3/IoKEHWE Ha MHOXXHMTENH, BBEICHUE HOBBIX HEU3BECTHBIX,
TMOJICTAHOBKA, TPpayuIECKHil METO.).

HepaBencrBa. PanuoHanbHbIE, HppalMOHAIbHbBIE, I[IOKA3aTEJIbHbIE U TPUTOHOMETPUYECKHUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLIEHUS.

Hcnoab3oBanne CBOMCTB M rpauMKoB (PYHKUMI NPH pellIeHMH YPABHEHHH U HEPaBEHCTB.
Mertoa untepBanoB. M3o0paxeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA pEIIEHUI ypaBHEHUH U

HEPABEHCTB C JAIBYMs IEPEMEHHBIMHU U UX CHCTEM.

Ilpuxnaonwsie 3a0auu.

[IpumeHeHrne MaTeMaTUYECKUX METOJIOB JJis PELIEHUs COJepKaTelIbHBIX 3aad U3 pPa3IMyHbIX
o0acTell HayKu M IPAKTUKH.

WHuTepnperanys pe3ynbrara, y4eT pealbHbIX OTpaHUUEHUI.

Ilpakmuueckue 3anamus.

Kopuu ypaBaenwuit. PaBHocunbHOCTh ypaBHeHui. [IpeoOpazoBanne ypaBHEHUM.

OcHOBHBIE IPUEMBI PELIEHNS YpaBHEHUN. Pelenne cucreM ypaBHEHU.

Hcnonp3oBaHue CBOMCTB U rpaguKkoB (GyHKIU 1715 peIIeHUs] ypaBHEHUN U HEPaBEHCTB.

Kom0uHaTopuka, cTaTHCTHKA H TEOPUSI BEPOSITHOCTEH JJIeMEeHThbI
KOMOUHATOPUKU

OcHoBHbIE MOHATHS KOMOWHATOPUKH. 3aJaud Ha MOJCYET YHCla pa3MeUIeHHi, MepecTaHOBOK,
coueranuii. Pemenne 3amau Ha mnepebop BapuanToB. dopmyna OunHoma HeroTona. CBoiicTBa

OMHOMUHANBHBIX KO3 dunrerToB. Tpeyronpauk [lackans.
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DJIeMeHTbI TEOPHH BEPOATHOCTEH

Co0biTHE, BEpOSTHOCTb COOBITUSA, CIIOXKEHHE M yMHOXKeHHe BeposTHocTei. Ilonsatue o
HE3aBUCUMOCTH CcOOBbITHH. J{MCKpeTHas ciydailHas BeIMYMHA, 3aKOH €€ pacmpeaeseHus. UYuciaoBble
XapaKTEePUCTUKHU AUCKPETHOMN ciay4yaiiHOH BenuunHbl. [ToHATHE 0 3aKOHE OOJIBIIMX YUCEI.

JJIeMEeHThI MATEMATHYEeCKOI CTATUCTHKH

[IpencraBinenne naHHBIX (TaONMIBI, AMArpaMMbl, TpauKu), TEHEpalbHas COBOKYITHOCTS,
BBIOOpKa, cpenHee apudmerndeckoe, Meanana. [loHsTre o 3aayax MaTeMaTHUECKON CTaTHCTUKU.

Pemenue npakTuyeckux 3a1aq ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOIOB.

Ilpaxmuueckue 3anamus.

Hctpus pa3BUTHS KOMOMHATOPHKH, TEOPHH BEPOSATHOCTEH M CTATUCTUKH M HX pPOJb B
pa3nuuHBIX cdepax ueloBeUYeCKOM jku3HenesaTenbHOCTH. IIpaBuna komOuHaTopuku. Pemienue
KOMOMHATOPHBIX 3aj1ay. PazMenienus, couetanus U nepectaHoBkU. bunom HbroTOHa M TpeyrojabHHUK
[Tackans. [Ipuknaguelie 3a1a4uu.

Kiaccuyeckoe omnpeneneHue BEpOATHOCTH, CBOMCTBA BEPOATHOCTEHM, TeOpeMa O CyMMe
BEpOATHOCTEU. Brruncienue BeposTHocTeH. Ilpukiannsie 3agauu. llpeacraBieHue 4HCIIOBBIX
naHHbIX. [IpukiagHele 3anaun.

I'eomerpus
IIpsiMble ¥ NJI0CKOCTH B IPOCTPAHCTBE

B3auMHOe pacnonoxkeHue ABYX NpsAMBIX B IpocTpaHcTBe. llapammenbHOCTH NpsAMON M
miaockoctd.  IlapamnensHocTs  TockocTel.  IlepneHIMKyIIpHOCT  NPSAMOM M IJIOCKOCTH.
[leprieHIUKyIAp W HAKJIOHHAs. YTOJl MEXAY NPSIMOM M IUIOCKOCTBIO. JIByrpaHHBIM YroJ. Yrou
MEXIY IIOCKOCTAMHU. lIepneHIuKyaapHOCTh ABYX IUIOCKOCTEH.

I'eomerpuueckue npeoOpa3oBaHHs NPOCTPAHCTBA: MMapajuIeTbHBIA IMEPEHOC, CHUMMETpuUs
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannenbHoe mnpoekTupoBanue. Ilnmomans oproroHanbHo mnpoexkuuu. HM3o0paxeHue
MIPOCTPAHCTBEHHBIX PUTYP.

MHororpaHHuKH

Bepmmmnbl, peOpa, rpaHu MHoOrorpaHHuka. Pa3BepTka. MHororpaHHble yriiel. Beimykibie
MHoOrorpaHHuku. Teopema Diinepa.

[Tpusma. IIpssmas u HakinoHHas npusma. [IpaBunbHas npusma. [lapannenenunen. Kyo6.

[Inpamupa. ITpaBunbHas nupamuga. Y cedeHHas nupamuaa. Tetpasap.

Cummerpuu B KyOe, B apaJuiesienumnesie, B Ipu3Me 1 mupamMuIe.

Ceuenust KyOa, MpU3Mbl U TUPAMHUIBI.

IIpencraBneHne o NMpaBUIBHBIX MHOTOTPaHHUKAxX (TeTpaszape, KyOe, OKTasape, NoJAeKa’ape U
HKOCadIpeE).
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TeJsia 1 MOBepXHOCTH BpaleHHUs

unuuap m koHyc. YceueHHbI koHyc. OcHOBaHME, BbICOTA, OOKOBas IOBEPXHOCTH,
oOpasyromias, pazsepTka. OceBble CEUEHMS U CEUEHMs], apajlIeJIbHbIe OCHOBAHM.
[lap u cepa, ux ceuenus. KacarenpHast miaockocTs K chepe.

HN3Mepennsi B reoMmeTpun

O6beM u ero usmepenue. MarerpansHas Gpopmyna odbema.

dopmyna odbema Kyba, IpSIMOYTOJILHOTO Mapajliejenuneia, mpu3Msl,
nunuHapa. Popmyna o6beMa nupamMuIsl U KoHyca. DopMyisl 00beMa 1mapa u
TUIOIIAIH ChEpHI.

[Tomo6wue Ten. OTHOMIEHUS TUIOIIA/ICH TOBEPXHOCTEH U 00BEMOB IMOAO0HBIX TEII.

KOOleI/IHaTI)I H BEKTOPLI

[IpsmoyronbHast (IekapToBa) cHCTeMa KOOpAMHAT B MpocTpaHcTBe. DopMmyna paccTOSHUS
MEXy IBYMSI TOUKaMu. Y paBHEHUs chepbl, MIIOCKOCTU U MPSIMOH.

Bektopsl. Monaynbs Bektopa. PaBeHcTBO BekTOpoB. CIllOK€HHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha yucio. Pa3noxkeHne BeKTopa 0 HAIPABICHUAM. YTOJI MEXAY 1ByMs BekTopamu. IIpoekuus
BeKTOpa Ha och. Koopaunare! Bekropa. CkansipHOE IPOU3BECHHE BEKTOPOB.

Hcnonp3oBaHne KOOPANHAT U BEKTOPOB IIPHU PELICHUN MaTEMaTHUYECKUX U NIPUKIIAJHBIX 3a/1a4.

Ilpakmuueckue 3anamus.

[Ipu3Haku B3aMMHOTO PACIOJIOKEHUS NPSIMbIX. YTOoJl MexXAy HpsSMbiMU. B3aumHoe
pAacCIIONIOKEHHE MPAMBIX U IIOCKOCTEH. IlepneHauKynsp M HAKIOHHAs K IUIOCKOCTH. YTOJ MEXIY
IPSIMOM M IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUU MIPAMON M IUIOCKOCTH. TeopeMa o Tpex
NEPIEHINKYIIIpax.

[Ipu3Haky u cBOMCTBA NMapaUIeIbHbIX U NEPIEHANKYISAPHBIX MNIOCKOCTEH.

PaccrosgHue OT TOYKM [0 INIOCKOCTH, OT IPSAMOM [0 INIOCKOCTH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH, MEXIY CKpEIIMBAIOIIMMUCS MPSAMBIMHA, MEXIy MPOU3BOJIBHBIMU (UTypaMH B
MIPOCTPAHCTBE.

[TapamnenpHO€ MPOEKTHPOBAHME M €ro cBoWcTBa. TeopeMa O MIOMaAd OPTOTOHAIBHOMN
IPOEKIIMA MHOTOYTOJIbHUKa. B3anMHOE pacnoyiokeHne MPOCTPAHCTBEHHBIX (PUTYD.

Paznuunblie BuaBI MHOTOrpaHHUKOB. X n3o0paxenus. Ceuenus, pa3BepTKH MHOTOTPAaHHUKOB.
[Inomans mnoBepxHocTU. Buasl cummerpum B npocTpaHcTBe. CUMMETpUsS Tell BpallEHUS H
MHOTOTpaHHUKOB. Brruncienue miomasneit 1 00beMoB.

BexTopsl. [lelicTBusA ¢ BeKTOpaMu. JlekapToBa CUCTEMA KOOPAMHAT B IIPOCTPAHCTBE.

VYpaBHeHUE OKpPYKHOCTH, chepbl, TIOCKOCTH. PaccrostHue Mmexay toukamu. JleHCTBHS C
BEKTOpaMM, 3aJaHHBIMM KoopauHataMu. CKalnsgpHOE€ TPOM3BEJEHHE BEKTOpOB. BekropHoe
YpaBHEHHE TIPSIMOM M IUIOCKOCTH. Vcmonp30BaHME BEKTOPOB IIPH  JIOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUHU.
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11 BHEayIUTOPHBIX 3aHATUM CTYJEHTAM HapsAAy C pPELICHHEM 3aJa4 HBBIIOJIHEHUS
MPAKTUYECKUX 3a/IaHUH MOKHO TIPEIOKHUTH TEMBI UCCIICIOBATEILCKUX U peepaTuBHBIX pabor, B
KOTOPBIX BMECTO CEPUU OTIEJIBHBIX MEJIKHUX 3aJay U YHNPAXKHEHUU IMPEIararoTcs CHOKETHBIE
3a/laHus, TpeOyromue UTUTeILHON paboThl B paMKaX OJHOW MaTeMaTHYECKOU CUTyaluu. DTH
TEMbl MOTYT OBITh KaK HMHAUBUAYAIbHBIMH 33JJaHUSIMH, TaK U TPYNIOBBIMU JJiI COBMECTHOIO
BBIITOJIHEHUS UCCIIEIOBAHUS.

Tembl pedepaToB (10KI210B), HCCIAET0BATEIbCKUX POEKTOB

* HemnpepsiBHble 1poOH.

* IIpumeHeHHE CIIOKHBIX IPOLIEHTOB B SKOHOMUYECKHUX PacyeTax.
* [lapamnenbHO€ IPOEKTUPOBAHHUE.

* CpenHue 3HAUEHUS U UX IPUMEHEHUE B CTATHUCTHKE.

* BekropHoe 3aaHue NpsIMbIX U TUIOCKOCTEN B POCTPAHCTBE.
» CroxeHue rapMOHUYECKHUX KOJIeOaHUH.

» I'paduueckoe penienre ypaBHeHU 1 HEPABEHCTB.

* [IpaBuiibHbIE U TOTYIIPABUIIbHBIE MHOTOTPAHHUKH.

* KoHunueckue ceueHus U UX IPUMEHEHHUE B TEXHUKE.

* [lonstre nuddepenmana u ero MpUIOKESHUSI.

* (Cxembl TOBTOPHBIX UcCTbITaHui bepHymu.

* HccrnenoBanue ypaBHEHUH U HEPABEHCTB C [TapaMETPOM.
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TemaTuveckoe NJIAHUPOBAHUE

TexHu4eckuil, COLUAIBLHO-I)KOHOMHYECKUI NPo¢uIu NpodecCHOHAIBLHOIO0
o0pa3oBaHus

[Tpu peanusanmu cojepkaHus 001IEe00pa30BaTENbHON yUeOHON NUCHUIUINHBI «MaTteMaTHKa»
B mnpeaenax ocBoenus OIIOII CIIO na 6a3e ocHOBHOro 00Imero oOpa3oBaHUs C MOJIYYCHHEM
cpeanero obmero obpazosanus (IIIIKPC, IIIICC3) makcumanbHas ydeOHasi Harpy3ka 00y4aroluxcs
COCTaBJISIeT:

- o crienrasibHOCTAM CITO TeXHUYECKOro U COIManbHO-3KOHOMHUYECKOoTro mpoduieit -351 gac.
W3 nux aymurtopHas (00si3aTeNbHAsI) Harpy3ka 00yJaroIuXCcs, BKIIIOUas MPaKTHUECKUe 3aHATHs - 234
yaca; BHEayJAUTOPHAsI CAMOCTOsITeIbHAasi paboTa cTyAeHToB -117 yacoB.

TemaTnueckni mian

KonnuecTBo yacos
[Ipodumu npodheccnoHamIbHOTO
00pa3zoBaHus
Bun yueOHoi paboTh! TexHuueckuil, ConuanbHO-
SKOHOMMYECKUI
AynurtopHsle 3aHsaTus. Conepxanue o0yuyeHus CrnenuansHoctu CI1O
Beenenue 2
Pa3BuTue noustus o uncie 10
Kopuu, crenenu u sorapudmbl 28
[IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE 20
KomOunaTopuka 12
KoopanHatel 1 BEKTOpPEI 16
OCHOBBI TPUTOHOMETPUHU 30
OyHKIMU U TpaQUKu 18
MHOrOrpaHHUKH U KpYIJIbIE TElla 26
Havana maremarnueckoro aHaiamsa 24
WHTerpall u ero npuMeHEHUE 16
DneMeHTbl TEOpUM BEpOSTHOCTEH W  MaTeMaTH4YecKOu 12
CTaTUCTUKHU
YpaBHEHUs 1 HEPABEHCTBA 20
Hroro: 234
BueaynuTopHas camocTosiTe/IbHAsA padoTa
[ToaroroBka BBICTYIJIEHHH 110 3alaHHBIM TEMaM, JOKJIAJ0B,
pedepartoB, dcce, UHAUBHYaTbHOTO TPOEKTA C 117
MCIOJIb30BaHNEM HH(OPMAIIMOHHBIX TEXHOJOTUH U Jp.
IIpome:kyTouHas arrecranus B (popme Ik3amMeHa
Bcero: \ 351
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EctrecTBeHHOHaYy4YHBIH NPOQUIb NPOdecCHOHATBLHOI0 00pa30BaHuA

[Ipn peanuzanuum coaepkanus oOIIe00pa3oBaTeNbHON Yy4eOHOM AMCUMIUIMHBL «MaremaTtuka» B
npenenax ocsoenusst OIIOII CIIO na 6Ga3e OCHOBHOro ooOmero o0pa3oBaHUs C TMOJYyYCHHEM
cpennero oomero obpazoanus (IITIKPC, IITICC3) makcumanibHas yaeOHas Harpy3Kka 00yqaronuxcs
COCTaBJISIET:
- mo crienuanbHOCTAM CIIO ecTecTBEHHOHAYYHOTO M T'yMaHUTapHOro npoduiei -234 vaca, U3 HUX
ayautopHas (o0si3aTenbHast) Harpy3Ka o0yJaromuxcs, BKIIOYask MPaKTUYeCKue 3aHATus - 156 4acos;
BHEay/IUTOpHAsl CaMOCTOsITeNIbHAs paboTa CTyIEHTOB - 78 4acoB.

TemaTnueckuii JIaH

KonmngecTBo yacos
[Tpodunu npodeccunoHaTbHOTO
00pazoBaHus
Bun yueOHoit paboThl EcTtecTBeHHOHAYUHBIH
Aynuropnsie 3anatusi. Conepkanre o0ydeHus Crnennansaoctu CITO
Bsenenue 2
Pa3BuTHe NOHATHS O YKCIIe 8
Kophu, crenenn u orapupmsl 20
ITpsiMble M MIJIOCKOCTH B TPOCTPAHCTBE 14
KomOunaToprka 10
KoopauHaTel U BEKTOpPBI 10
OCHOBBI TPUTOHOMETPHHU 16
DYHKIMU U TpaQUKU 14
MHOTOrpaHHUKH U KPYTIIbIE TEIa 14
Hauana maremarnueckoro aHaiamsa 16
WHuTerpai u ero npuMeHEHUe 8
DONEeMEeHTbl TEOpHUH BEpOSATHOCTEH U  MaTreMaTHYecKOM 10
CTaTUCTUKU
YpaBHEHUs U HEPABCHCTBA 14
Hroro: 156
BHeayauTopHasi caMoCTOsITeIbHAsA padoTa
[ToaroroBka BBICTYIIJICHHUH 10 3aJaHHBIM TeMaM, JOKJIa/I0B,
pedeparos, rcce, UHAMBUIYAIBHOTO IPOEKTA C 78
MCIOJIb30BaHHEM MH(GOPMAIIMOHHBIX TEXHOJIOTHI U Ap.
IIpoMe:kyTOYHAsA aTTecTanus B opMe IK3aMeHa
Bcero: \ 234
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XapakTepucTHKA OCHOBHBIX BU/J0B Y4eOHOM 1eSITeJIbHOCTH CTYJAE€HTOB

Conepxanue XapaKTepUCTUKA OCHOBHBIX BUJOB JAEATEIbHOCTH CTYJECHTOB
o0y4eHus (Ha ypoBHE y4eOHBIX NeHCTBUI)
Beenenue O3HakoMJIEHUE C POJIbI0 MATEMAaTUKH B HAyKe, TEXHUKE, IKOHOMUKE,

MH()OPMALIMOHHBIX TEXHOJOTHAX U MPAKTUUECKOH eI TeIbHOCTH.
O3HakoOMIIEHHUE C LEISIMH H 3a/la4aMy U3YYCHHSI MATEMATHKH IPU OCBOCHUH
npodeccuii CI10 u cnenmnansuocteit CI10.

Aareopa

Pa3zButue nmoHsaTus o
HYUCIIC

Brinmonnenue apupmeTuyecKkux NEWCTBUM HaJ YMCIIaMU, cOoueTas YCTHbBIEC H
MHUCHbMEHHBIE TPUEMBI.

Haxoxnaenne mnpuOIMKEHHBIX 3HAUYCHUH BEJNMYMH W MOTPEIIHOCTEH
BBIUMCICHUN (a0COMIOTHOH W OTHOCHUTENBHOW); CpaBHEHHE YHCIOBBIX
BBIPAQKCHUMH.

Haxoxaenne omuOOK B MpeoOpa3oBaHUSAX M BBIYHCICHUSIX (OTHOCHUTCS KO
BCEM MYHKTaM MPOTPaMMBbI).

Kophu, crenenu,
JorapugMsl

O3HakoMIJIEHHE C NOHATUEM KOPHS N-U CTENEHU, CBOMCTBAMHM PaJUKaIOB U
IIpaBUJaMHU CpaBHEHMUS KopHeil. dopMmynnpoBaHuE ONpPENEICHHUS KOpPHS U
CBOMCTB KOpHEH. BpluncieHMe W CpaBHEHHUE KOpPHEH, BBINOJIHEHUE
NPUKUJKK 3Ha4YeHus KopHsA. [IpeoOpa3zoBaHue 4YHCIOBBIX U OYKBEHHBIX
BBIPAXXECHUH, CONEPKAIINUX PATUKAIIBL.

Brimonnenue pacuetoB 1o  QopmynaMm, coAEepKallUM  paJUKabl,
OCYILIECTBJISII HEOOXOUMBbIE MOJICTAHOBKU U IIPeoOpa3oBaHusl.
Onpenenenne «paBHOCWIBHOCTH BBIpAXKEHUH ¢ pajgukaiamu. Pemenue
MppalMOHAIbHBIX YPABHEHUM.

O3HakoMJIEHHE C TOHATHEM CTENEHU C JEHCTBUTEIBHBIM I10KA3aTEIEM.
HaxoxxneHue 3HaueHMM CTeNeHW, UCHONb3yd TIpU HEOOXOJIUMOCTH
MHCTPYMEHTAJIIBHBIE CPELCTBA.

3anuceiBaHUE KOPHS N-il CTeNeHu B BUJE CTENEHU C APOOHBIM MOKa3aTesleM
1 Ha00OpOT.

@opMyIHpOBaHUE  CBOWCTB  CTENEHEW. BplunciaeHue  cremeHed ¢
pallMOHAIBHBIM IOKA3aTEeJIEM, BBIIIOJHEHUE NPUKUJIKNA 3HAYEHUS CTEIIEHH,
CpaBHEHUE CTEIEHEI.

[IpeoOpa3oBanne 4YUCIOBBIX U OYKBEHHBIX BBIpaXKEHUM, CoOAepKaIInuX
CTEIIECHH, IPUMEHSSI CBOMCTBA.

Pemenne nokazaTenbHbIX ypaBHEHHUH.

O3HakOMJIEHHE C NPUMEHEHMEM KOPHEH WU CTENeHEW IpU BBIYMCIECHUU
CpPEIHHUX, NEICHUU OTPE3Ka B «30J0TOM CEUECHHMH». PellleHne NmpuKIagHbIX
3aJ1a4 Ha CJIOKHBIC IPOLICHTHI.

[IpeobpazoBanue
anreOpanvyecKux
BBIPAXKECHU I

Brimonnenue npeoOpa3zoBaHuil BRIpaXKEeHUH, MPUMEHEHUE GOPMYII,
CBSI3aHHBIX CO CBOMCTBaMU cTemneHel u JorapudmoB. OnpeneneHne oo0macTu
JTONMYCTUMBIX 3HaUCHUII0Tapu(MHUUIECKOTO BhIpakeHUs. Pemenne
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‘ aorapuMHUUYECKUX YPaBHECHUMN.

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHU S

N3yuenue paguanHoro MeTo1a U3y4eHHUs YIJIOB BpPALlEHUS UX CBA3U C
rpagycHoi mepoii. 3o0pakeHue yrioB BpallleHUs Ha OKPYKHOCTH,
COOTHECEHHUE BEJIUYUHBI yIJIa C €r0 PaCIOI0KEHUEM.

dopmylnupOBaHUE ONPEACICHUN TPUTOHOMETPUUYECKUX DYHKIMH 1S YTIIOB
MMOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHCHHE
UX B3aMMOCBSI3H.

OcHoBHBIE [IpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUUECKUX TOKJIECTB JJIS BEIYUCICHUS
TPUTOHOMETPUYECKUE 3HAYEHUN TPUTOHOMETPUUYECKUX QYHKLIMM MO OJHOHN U3 HUX.

TOXJIECTBA

[IpeoOpa3zoBanus N3yuenne oCHOBHBIX (hOPMYII TPUTOHOMETPHH: (POPMYIIBI CIOKECHHS,
npoCTEeHIIMX yABOCHUS, MPEOOPa30BAHUS CyMMBI TPUTOHOMETPHIECKUX (DYHKIIUH B

TPUTOHOMETPUYECKHUX

IMPOU3BCACHUC U TPOU3BCACHUA B CYMMY U NIPUMCHCHUC IIPHU BBIYMCICHHUHA

BBIPAKEHU I 3HAYEHMS] TPUTOHOMETPUUECKOT0 BBIPAKEHUS U YIIPOLIECHHUS €rO0.
O3HakoMJIEHHE CO CBOMCTBAMU CUMMETPUM TOUYEK HA €AUHUYHON
OKPY)KHOCTH U NPUMEHEHUE UX JUIs BbIBOJA (OPMYJI, IPUBEACHUS.
[Tpocreiimue Pemenue no ¢popmynam u TPUrOHOMETPUUECKOMY KPYTy IpOCTeHIINX
TPUTOHOMETPUYECKHE TPUTOHOMETPUYECKUX YPABHEHUH,

YpaBHEHHS U
HEpaBEHCTBA

[IpumeHeHne 00X METOJ0B pElIeHUsI YpaBHEHUM (IpUBeAeHUE K
JIMHEWHOMY, KBaIpaTHOMY, METOJ PA3JI0KEHUS Ha MHOKUTEIHN, 3aMEHBI
MEpEMEHHON) MPU PEIICHUHU TPUTOHOMETPUUECKUX YpaBHEHUN. YMeHHE
OTM€YaTh Ha KPyre PeIICHUs NPOCTEUIINX TPUTOHOMETPUIECKUX
HEPABEHCTB.

ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC Yucia

O3HakoMJIEHHE C TOHATHEM OOpPAaTHBIX TPUTOHOMETPUUECKUX (YHKIUH.
N3ydeHne onpeneneHnii apKkCUHyca, apKKOCHHYca, apKTaHI€HCca YUClIa,
(dbopMynupoBaHuE UX, U300paKEHHUE HA €IMHON OKPYKHOCTH, IPUMEHEHUE
IIpY pPELIICHUN YPaBHEHHUH.

DOyHKIMA, UX CBOWCTBA U rPaQuKH

Oyukuuu. [lonarue o
HENPEPBIBHOCTH

byHKIIUN

O3HakoMJIEHUE C IOHATHEM NEPEMEHHOMN, MPUMEpaMU 3aBUCUMOCTEMN
MEXy TIEpeMEHHBIMHU.

O3HakoMJIeHHE C MIOHATHEM TpaduKa, onpeaerIeHne MPUHaIIEKHOCTH
Touku rpaduky Gynkuuu. Onpenenenue no Gopmyie npocreimen
3aBHCUMOCTH, Bujie €€ rpaduka. Boipaxenue no popmyse ogHoi
nepeMeHHol uepes apyrue. O3HaKOMIIEHUE ¢ Onpe/ieieHueM (pyHKIuu,
dbopmynupoBanue ero. Haxoxaenue o0gacTu onpeaeaeHus 1 00JacTu
3HaAYeHUH QYyHKIINH.

CoiicTBa QpyHKIMH.
I'paduueckas
UHTEpIpeTanus.
[Ipumepsl

(G YHKIIMOHAJIBHBIX
3aBUCUMOCTEN B

O3HakoMmIJIeHHE C TpUMepaMu (PYHKIIMOHATBHBIX 3aBUCUMOCTEH B peallbHBIX
npoleccax U3 CMEXHBIX TUCHUIIINH, O3HAaKOMIJIEHUE C 10Ka3aTeIbHBIMU
paCCYyXJICHUSIMU HEKOTOPHIX CBOWCTB JIMHEWHON M KBaJIpaTUUYHOU (HYHKITUH,
MPOBEICHUE MCCIICA0BAHMUS TUHEHHOMW, KyCOUHO-TMHEHHON, (ApOOHO-
JTUHEWHOHN U KBaJIpaTUYHOU (QYHKIIMH, TOCTPOCHUE UX TPaUKOB.

[TocTpoenne u urenune rpadukoB pyHkuui, MccneqoBanue GyHKuu.
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PCAJIbHBIX Mponeccax u
SABJICHUSX.

CocrasiieHue BUI0B QYHKIIUN 110 JTaHHOMY YCJIOBHIO, pEIICHUE 3324 HA
IKCTPEMYM.
Brimonnenue npeodpazoBanuii rpadrka GyHKIIUHU.

OOpatHbie GYHKIINU

N3yuenue noustuit oopatHoit GyHKUIMH, OpeeeHue BUla U TOCTPOCHUE
rpaduka oOpaTHOU GYHKIIMU, HAXOXKIACHUE €€ 00JIacTu ONpeeeHHs U
oOnactu 3HaueHU. [I[pumMeHeHne cBOMCTB QYHKIMH MPHU UCCIETOBAHUHT
ypaBHEHUU U PELICHUHU 3aa4 Ha FIKCTpeMyM. O3HaKOMJICHUE C MMOHSATHEM
CIIOXHOU (QYHKITHH.

CreneHHEIE,
IOKa3aTeJbHbIE,
Jorapudmuyeckue u
TPUTOHOMETPUUYECKHIE
¢yukunn. Obpatubie
TPUTOHOMETPUUYECKHIE
byHKIIUU

Brruucnenue 3naueHnii QyHKIMH 1Mo 3HaYCHUIO aprymenTa. OnpeaeneHue
MOJI0KEHUS TOUYKHU Ha Tpaduke no e€ KoopAuHaTaM U Ha0OOPOT.
Hcnonb3zoBanue cBOWCTB PYyHKIMH JJIs1 CpaBHEHHS 3HAUCHHUH CTETNIEHEH U
norapuMoB.

[TocTpoenue rpaMKOB CTENEHHBIX U JIOTAPUPMUUECKUX (YHKIIHMA.
Pemenue nokasaTeynbHbIX U JIOTapUPMHUUYECKUX YPABHEHUN U HEPABEHCTB
110 U3BECTHBIM aJiropuT™MaM. O3HaKOMJIEHHE C MMOHITUEM HENPEPbIBHOM
nepuoandecKkoi GyHKIuu, GOpMyIHpPOBAHNE CBONCTB CHHYCAa M KOCHHYCA,
MMOCTPOCHHE UX TPAPUKOB.

O3HakoMJIEHHE C IOHATUEM TapMOHHUYECKMX KoJieOaHUH U HIpuUMepamMu
rapMOHUYECKHX KoJieOaHUW ISl ONMHCaHUs MPOLECCOB B (PU3UKE U APYTUX
obnactsax 3HaHUs. O3HAKOMJIEHUE C MOHATHEM Pa3pbIBHON MEPUOIUYECKON
¢byHkuuyu, GopMyIupoBaHHE CBOWCTB TAHIE€HCAa M KOTAHT€HCA, MOCTPOEHUE
UX TpaduKoOB.

IIpumenenue CBOMCTB byHKUIMHA It CpaBHEHU 3HAYCHUU
TPUTOHOMETPUUYECKHUX GbyHKIHH, pelieHus TPUTOHOMETPUUECKUX
YPaBHEHHUM.

[Moctpoenne rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX DYHKIIUHA U
oTpeiesieHHe 1o rpaduKkaM UX CBOWCTB. BrimonmHenne nmpeodpa3zoBaHus
rpauKoB.

Hauaja MaTeMaTH4eCKOIr0 aHAJIM3a

ITocaenoBaTeILHOCTH

O3HakoMJIEHUE C TOHATHEM YUCIOBOM MOCIEN0BATENIBHOCTH, ClIOCO0aMu €&
3aJlaHUsl, BBIYMCIICHUS €€ YICHOB.

O3HakoMJIEHHE C IOHATHEM IIPEeNa NOCIe 0BATENbHOCTH. O3HAKOMIIEHNE
C BBIYMCIICHUEM CYMMBbI O€CKOHEUHOTO YHCIOBOTO psijia Ha IpUMepe
BBIYUCJICHUSI CYMMbI O€CKOHEUHO YOBIBAIOLIEH reOMETPHUECKOM
IPOTPECCHH.

Pemenue 3aau Ha npuMeHeHne GOPMYIIbI CYMMbl OECKOHEYHO yOBIBaOIIEH
reOMETPUYECKON TPOTrpeccun

[IpousBoaHas u e€
MPUMEHEHUE

O3HakoMJIEHHE C TOHATHEM NIPOU3BOIHOM.

N3yuenue u popmyaupoBaHue €€ MEXaHUIECKOT0 U T€OMETPUUECKOTO
CMBbICJIA, U3YYEHUE aJIrOPUTMa BBIYMCICHUS IPOU3BOIHON HA IpUMeEpe
BBIYMCIIEHUSI MTHOBEHHOM CKOPOCTH M yTJIOBOTO K03 puinenTa
KacaTeJbHOM.

CocraBieHne ypaBHEHHUs KacaTeJIbHON B 00IIeM BHE. Y CBOCHUE TTPABUII
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nuddepeHupoBanus, TaOIUIBI TPOU3BOIHBIX JIEMEHTAPHBIX () YHKIIUH,
npuMeHeHnue s quddepeHupoBanus QyHKIIUNA, COCTaBICHUS YpaBHEHU
KacaTeJbHOM.

N3ydenue TeopeM 0 CBSI3U CBOMCTB GYHKIUU U TPOU3BOJHOM,
bopmMynupoBKa UX.

[IpoBeneHue ¢ MOMONIBIO MPOU3BOAHON HCCIeT0BaHUS (DYHKIUHU, 3aJaHHOM
bopMmyoi.

YcTaHOBIIEHHE CBA3M CBOWCTB (DYHKIIMU U MIPOU3BOJIHOMN MO MX rpaduKam.
[IpumeHeHre TPOU3BOJHOMN JIJIs pEIICHUS 3a/]ay Ha HAaX0XKJAeHUE
HanOOJIBIIETO, HANMEHBIIETO 3HAUCHUS U Ha HAXOXKJACHUE IKCTPEMYyMa.

[TepBooOpa3Has u
UHTETPAIl

O3HakoMJIEHUE C TOHATHEM MHTErpajia u nepBooodpasnoi, M3yuenue
IpaBuUJja BbIUKCIIEHUS IEpBO0Opa3HoOil U Teopembl HproTOHA - JleiiOHuna.
Pemenue 3amau Ha cBsI3b NEpBOOOPA3HON U €€ TPOU3BOAHOM, BBIUNCIICHUE
nepBooOpa3Hoi g JaHHON (PyHKIIMH.

Pemenue 3a1au Ha TpUMEHEHNUE UHTErpaja JIJs BbIYMCIEHUS PU3NUECKUX
BEJIMUUH U IIoIaaei.

YpaBHeHusI 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
YpaBHEHUH,
HepaBencTBa u cuctemMsl
HEPaBEHCTB C ABYMs
nepeMEeHHBIMHU

O3HakoMJIeHUE C IPOCTEHIINMU CBEACHUSAMHU O KOPHAX alNreOpandeckux
YPaBHEHUN, NOHATUIMH UCCIEAOBAHUS YPABHEHUN U CUCTEM yPaBHECHUHU.
N3yyenue Teopun paBHOCUIBHOCTH YPAaBHEHUN U €€ MPUMEHEHUE.
[ToBTOpEHME 3anMcH pelIeHUs CTAHJAPTHBIX YPABHEHUH, IPUEMOB
npeoOpa3oBaHMsl ypaBHEHUN ISl CBEIEHUS K CTaHJAPTHOMY YPaBHEHHUIO.
Pemenne panyoHanbHBIX, UPPALMOHAIBHBIX, IOKA3aTEIBHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUHN U CUCTEM.

Hcnonp3oBanue cBOWCTB U IrpaduKoB GYHKIMHM s pelieHus: ypaBHEHUH.
IToBTOpEHUE OCHOBHBIX IIPUEMOB PELICHU CUCTEM. PellleHne ypaBHEHUH C
NPUMEHEHHEM BCEX NMPUEMOB (Pa3IOkKEHUsI HA MHOXKUTEIIH, BBEJICHUS
HOBBIX HEU3BECTHBIX, MOJICTAHOBKHU, rpa)uuecKoro MeToja).

Pemenne cucteM ypaBHEHHMH ¢ IPUMEHEHHUEM Pa3IUYHBIX CIIOCOOOB.
O3HakomjeHue ¢ OOOIMMU  BONPOCAMU  PEIIEHUS HEPABEHCTB U
HCIIO0JIb30BaHNE CBOMCTB U rpadukoB GYHKLIMM IPU pEIIEHUH U HEPABEHCTB.
PemeHnne HepaBEeHCTB M CHCTEM HEPABEHCTB C NMPUMEHEHHEM PA3JIMYHBIX
croco0oB.

[IpuMeHeHre MaTeMaTUYECKUX METOI0B [l PELIEHUS COAEPKATEIbHBIX
3a7la4 U3 pa3IMYHBIX 001acTel HayKu U NpakTUKu. MIHTepnpeTupoBaHue
pE3yIAbTAaTOB C YYETOM PEAJbHBIX OTPAHUYECHUN

JJ1eMEHThl KOMOMHATOPUKH, TEOPHHU BEPOSTHOCTEH M CTATUCTHKHU

OCHOBHBIE TOHATHU
KOMOWHATOPUKHU

N3yuenne mnpaBuia KOMOMHATOPUKHM U MPUMEHEHUE TMpPHU pElIeHUHU
KOMOWHATOPHBIX 3a/a4.

Pemrenne koMOMHATOPHBIX 3a]1a4 METOJAOM Tiepedopa U 1Mo MmpaBuily
YMHOICHHS.

O3HakoOMJICHHE C  TMOHSATHSAMH  KOMOWHATOPHUKH:  pPa3MEIICHUSIMHU,
COUYCTaHUAMU, HepeCTaHOBKaMI/I nu (bOpMyJIaMI/I JJId UX BBIUYHUCIICHUA.
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OOGecnieueHnue u npuMeHeHUe GOPMYIT Ik BBIYMCIICHUS pa3Mel]eHUH,
MEepEeCTaHOBOK U COYECTAaHUH MPU pelieHu: 3a1ad. O3HaKOMIICHHE C
ouHomoM HeloToHa 1 TpeyronbpHukoM [lackass.

Pemrenue mpakTudeckux 3a/1a4 ¢ UCIMOJIb30BAHUEM MOHSATHA U MIPABUI
KOMOHWHATOPHUKH.

DJIeMEHTHI TEOpUHU
BEPOATHOCTEH

N3ydyeHne  KIacCUYECKOTO  ONpPENEIEeHHMS  BEPOSATHOCTH,  CBOWCTB
BEPOSITHOCTH, TEOPEMBI O CyMMe€ BEPOSTHOCTEN.

PaccmoTpenue npuMepoB BBIYUCIEHUS BEPOSATHOCTEN. Penienue 3anaq Ha
BBIYMCJICHUE BEPOATHOCTEN COOBITUH.

[IpencraBinenue qaHHBIX
(TabGMUIIBI, TUarPaAMMBI,

rpadukm)

O3HakomieHHE C  IPEACTAaBIEHUEM  YHUCIOBBIX  JAHHBIX M HX
XapaKTEPUCTUKAMH.

Pemenne mpakTuyeckux 3aga4d Ha 00pabOTKY YUCIOBBIX JAaHHBIX,
BBIUKCIICHUE UX XaPAKTEPUCTHUK.

I'eomerpus

[TpsiMble ¥ IIOCKOCTH
IPOCTPAHCTBE

@opMyIHpOBKAa M IPHUBEACHHUE [OKA3aTENbCTB IPU3HAKOB B B3aUMHOIO
pacnonoXkeHus NpsMBIX M IUIOCKOCTeW. Pacmo3HaBaHMe Ha depTexax H
MOJENAX Pa3IU4YHbIX CJIy4yaeB B3aUMHOI'O pACIOJIOKEHUS MpPAMBIX U
IJIOCKOCTEN, apTYMEHTUPOBAHUE CBOUX CY)KICHUU.

DopMyIMpOBaHUE ONPEAECIECHNUM, TPU3HAKOB U CBOMCTB NapallJICIbHBIX U
NEePNEHIUKYIISAPHBIX INIOCKOCTEH, ABYIPAHHBIX U JTUHEHHBIX YIJIOB.
BrinonHeHue NOCTPOCHUS YIJIOB MEXAY NPSAMBIMU, NIPSIMOU U IJIOCKOCTBIO,
MEXKY IJIOCKOCTSMHU I10 ONIMCAHUIO U PACIIO3HABAHUE UX HA MOJEIAX.
[IpuMeHeHne NPU3HAKOB U CBOMCTB PACIIOJI0KEHUS IMPSAMBIX U INIOCKOCTEN
IIpYU PELICHUU 3a1ay.

N300paxenne Ha pUCYHKax M  KOHCTPYMpPOBaHHME Ha  MOJENAX
NEPHIEHAUKYIJISIPOB M HAKIOHHBIX K IUIOCKOCTH, NPSMBIX, HapajlIeIbHbBIX
MJIOCKOCTEN, YIJIOB MEXJIy HpsSMOM M IUIOCKOCTbIO U 00OCHOBaHUE
IIOCTPOEHHS.

Pemenue 3aau Ha BBIYMCIIEHHE T€OMETPUUECKUX BeIUUUH. ONKChIBaHUE
paCCTOSHUS OT TOYKHU 0 TJIOCKOCTH, OT MPSIMOU J0 MIOCKOCTH, MEXKIY
IUIOCKOCTSIMH, MEXAY CKPEIIUBAIOIMUMUCS NIPAMBIMU, MEXKIY
MPOU3BOJIbHBIMU (PUTYpaMHU B IPOCTPAHCTRE.

dopMynUpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(Teopem cyuiecTBOBaHUs, cBOicTBa). M300pakeHne Ha YepTexax u
MOJIENISIX PACCTOSIHUS U 00OCHOBaHUE CBOMX CyxkAeHUM. Onpenenenue
BBIYHUCJICHUE PACCTOSHUN B IpocTpancTBe. [Ipumenenne Gopmya u Teopem
IUTAHUMETPHUM JJIs PELIECHUS 3a1a4.

O3HakOMJIEHHE ¢ TOHATHEM NAPAUIETBHOTO TIPOEKTUPOBAHUS U €rO
cporictBamu. DopMynupoBaHME TEOPEMBl O TIUIOMAAU OPTOTOHAIBHOMU
MIPOEKIIUA MHOTOYTIOJIbHUKA.

[IpuMeHeHnue Teopuu i 00OCHOBAHUS MOCTPOCHUN U BBIYUCICHUH.
ApryMEeHTUPOBAaHHE CBOMX CYKICHUU O B3AMMHOM PACIIOJIOKECHUU
MPOCTPAHCTBEHHBIX QUTYP.
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MHoOrorpaHHuKH1

Onucanue ¥ XapaKTEPUCTHUKA PAa3JIUYHBIX BUJIOB MHOIOTPAHHUKOB,
IIEpEUYUCIICHUE UX IEMEHTOB U CBOMCTB. M300pakeHre MHOTOTPaHHUKOB U
BBIIIOJIHEHUE [TOCTPOCHUS Ha N300paKEHUSIX U MOJEIAX MHOTOIPaHHUKOB.
Brruncnenue JIMHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(QUTYpauusx, apryMEeHTUPOBAHUU CBOMX CYXKJCHUH.

XapakTepuCTHUKA U U300paKeHHE CEYCHUsI, Pa3BEPTKH MHOTOTPAHHUKOB,
BBIYMCIICHUE IUIOIIAael ToBepXHOCTEN. [locTpoeHne npocTeNux ce4eHnin
Ky0Oa, npu3msl, mupamuasl. [IpumMenenue GpakToB U CBEACHUN U3
niaHuMerpun. O3HaKOMIIEHUE C BUJIaMU CUMMETPUU B IPOCTPAHCTBE,
dbopMyITupOBaHUE ONPEICICHUI U CBONCTB. XapaKTepUCTHKA CHUMMETPUU
TE€JI BpallleHUs] ¥ MHOTOI'PaHHUKOB. I[puMeHeHne CBONCTB CUMMETPUM IIPU
peuieHuu 3aaad. Mcnosib3oBaHue NpUOOPETEHHBIX 3HAHUM 115
UCCIIEIOBAHUS U MOJIEJIMPOBAHUs HECIO0XKHBIX 3a/1ad4.

N300pakeHne 0OCHOBHBIX MHOTOIPAHHUKOB M BBITIOJIHEHHH PUCYHKOB IO
YCIIOBHUSIM 3a7a4.

Tesa 1 MOBEPXHOCTH
BpalleHus

O3HakomieHHEe C BUJAaMU Tel BpalleHus, QopMyIupOBaHUE HX
ONpeAesICHU U CBOWCTB.

@opMynIHpPOBAHUE TEOPEM O CEYEHUM IIapa IJIOCKOCTHIO U IUIOCKOCTH,
KacaTelbHOH K cdepe.

XapaKTepUCTUKA U U300pakeHUE TeJl BpallleHUs, UX Pa3BEPTKHU, CEUCHUS.
Pemenue 3amau Ha MOCTPOEHUE CEYCHUH, BHIYUCICHHE JUTHH,

paccTosiHUM, yrioB, miomaneii. [I[poBeneHne nokazaTeabHBIX pPACCYKICHUN
MpU pelIeHUH 3a7ad.

[IpumeHeHre CBOMCTB CUMMETPHUU MPU PEIICHUU 3a]1ay Ha Teja BpalleHus,
KOMOMHAIIHIO TeJl.

N300pakeHne OCHOBHBIX KPYTJIBIX T€J U BHITIOJHEHUE PUCYHKA MO0 YCIOBUIO
3aJa4d

H3mepenus B
reoMeTpUH

O3HakoMJIeHUE C MOHATHSAMU IJIOIIAAN 00beMa, aKCHOMAaMHU U CBOIMCTBaMH.
Pemenne 3aa4y Ha BBIYUCIICHUE MIJIOIAIeH MIIOCKUX UTYp C IPUMEHEHHEM
COOTBETCTBYIOIIUX (GOpPMYI U (PAKTOB U3 NIAHUMETPUH.

N3yueHnne TeopeM O BBIYUCIECHMHM OOBEMOB MPOCTPAHCTBEHHBIX Tell,
pelieHue 3aja4y Ha NpuMeHeHue GopMys BEIUUCIEHUSI 00bEMOB.

N3yuenue dopMyn 1Jisi BEIYMCICHUS TUIOMIAeH TOBEPXHOCTEH
MHOTOIPaHHUKOB U Te€J BpAIllCHUS.

O3HakoMJIEHHE C METOJIOM BBIYMCIIEHHUS MJIOIIaAN TOBEPXHOCTH CPEPHI.
Pemenue 3aau Ha BBIYMCIIEHHE IJI0IIA1€H TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJl.

KOOpI[I/IHaTLI 1 BCKTOPBI

O3HakOMIJIEHHE C MOHATUEM BeKTOpa. MI3yueHne n1eKkapTOBOM CUCTEMBI
KOOPAMHAT B IIPOCTPAHCTBE, IOCTPOCHUE 10 3aJaHHBIM KOOPAUHATAM TOUYEK
U IUIOCKOCTEH, HAXOXKACHHUE KOOPAUHAT TOYEK.

HaxoxxeHune ypoBHEH OKpY>KHOCTH, cepsl, INIOCKOCTH. Beruncienne
PacCCTOAHUN MEXKAY TOYKAMH.

N3yyeHue CBONWCTB BEKTOPHBIX BEJIWYMH, IIPABUII PA3JI0KEHUS BEKTOPOB B
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TPEXMEPHOM MPOCTPAHCTBE, MPABHJI HAXOXKICHHUS KOOPAUHAT BEKTOpa B
MPOCTPAHCTBE, IPABUIJI I€HCTBUI C BEKTOPAMU, 3aIaHHBIMU KOOPJAUHATAMMU.
[IpuMeHeHne TeopuM NpU PELICHUM 3a7ad Ha JEHUCTBUS C BEKTOpPaMH.
N3yyeHue cKalIsIpHOrO NHPOU3BEACHHS BEKTOPOB, BEKTOPHOIO YpPABHEHHUS
npsAMOM W TJIOCKOCTH. lIpuMeHeHue Teopuu NOpu pEUIEHWM 3aJa4 Ha
JNENCTBUA C BEKTOPaMHU, KOOPAUHATHBIA METOJ, NIPUMEHEHUE BEKTOPOB IS
BBIYMCJICHUS BEJUYUH yIJIOB U PACCTOSHUM.

O3HakoMIJIEHHE € 10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUHU O B3aUMHOM
pACIIOJIOKEHUHU MPSIMBIX U MJIOCKOCTEN ¢ UCIOJIb30BAHUEM BEKTOPOB.
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y‘leﬁHO-MeTOI[I/I‘leCKOQ H MaTCPUATBHO-TEXHUIECCKOEC o0ecrneueHune NMporpamMmmabl yqeﬁﬂoﬁ
AUCHHUIIIMHBI «MareMaTuKa»

OcHoBaHMe TporpaMMbl y4eOHOM IUCHUIUIMHBI «MareMaTuka» MpeArnojaraeT Hajludyue B
npodeccnoHabHOM ~ 00pa30BaTENbHOW  OpPraHHW3aIUH, peaTu3yoIleil  00pa3oBaTEIbHYIO
nporpamMmmy cpeaHero oomero oopasoanus B npeaenax ocBoeHuss OIIOIT CITO na 6a3e 0CHOBHOTO
obmero oOpa3oBaHus, y4eOHOro KaOWMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh O0ECIEYUTH
oOyuaromuMcsi CcBOOOAHBIN pgocTyn B MHTepHeT BO BpeMs ydyeOHOTO 3aHATHS W IEPHO
BHEY4YEOHOH 1eATEITHLHOCTH.

[Tomemenue kabuHera ynoBiaeTBopsieT TpeboBaHusiM CaHUTAPHO-IIUAEMHUOIOTHUECKUX
npasui 1 HopmaTtuBoB (CanlluH 2.4.2 Ne 178-02) ocHalieHO TUIIOBBIM 000pYy/10BaHUEM, YKa3aHHBIM B
HACTOALIUX TPEeOOBAHUSAX, B TOM YHUCIIE CIECUUATH3UPOBAHHON y4yeOHON JUTEpaTypoil U CpeNCcTBaMU
00yueHus1, JOCTATOYHBIMU I BHIIOJIHEHUSI TPEOOBAHUM K YPOBHIO IIOATOTOBKU O0YyUYaOIIUXCS.

B xaOunere nomxHO OBITh MYJIBTUMEAHMITHOE OOOPYIOBaHHE, MOCPEACTBOM KOTOPOTO
YY4aCTHUKU 00pa30BaTeIbHOrO Ipolecca MOrYT IPOCMAaTpuBaTh BU3YaJIbHYI0 HH(OpMAIUIO IO
MaTeMaTHKe, CO3/1aBaTh MPe3eHTAIUH, BUICOMATEpUalIbl, UHbIE TOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO M MaTePHUATLHO-TEXHUYECKOTO 00ECHeueHUs] MPOrpaMMbl
y4eOHON AUCHUIUIUHBI «MaTeMaTuKa» BXOJISAT:

- MHOTO()YHKIIMOHAIBHBIN KOMILIEKC MIPETogaBaTes;

- HarJSIAHBIE TOCOOUS (KOMIUIEKTHI y4eOHBIX Ta0IHIl, JIaKaTOB, IOPTPETOB
BBIIAIOIINXCS YUEHBIX-MaTEMaTUKOB U JP.);

- MH(pOPMALMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

- 9KPaHHO-3BYKOBBIE TTOCOOUS;

- KOMIUIEKT TeXHMYECKOM TOKYMEHTAalluM, B TOM YUCJIe AaclopTa Ha CPEICTBA
o0OyueHus, THCTPYKIMH 110 UX UCIOJIB30BaHUIO U TEXHUKE O€30MMaCHOCTH;

- OubmuoTeuHbIi HoHI.

B 6ubnuoteunbiii ¢ona BXoasAT yueOHUKH, ydeOHO-meroauueckue KoMiuiekTol (YMK),
o0ecreynBaIMe OCBOGHHE HWHTETPUPOBAHHON Yy4eOHOM JTUCHMIUIMHBI  «OOILIECTBO3ZHAHUEY,
PEKOMEH/JIOBAHHbIE WM  JOMYUIEHHbIE  JJI  MCIONb30BaHUS B  Npo(ecCHOHAIbHBIX
o0pa3oBaTeNbHBIX OpTraHM3aIMAX, PEANU3YIOIIUX O00pa30BaTENbHYIO NPOTPAMMYy CpPEIHEro
obmero oopazoBanus B nipeaenax ocsoenus OIIOIT CITIO na 6a3e ocHOBHOTO 001IIeT0 00pa30BaHMS.

bubnuoreunsiit GoHA MOMONHEH SHIUKIONEAUSMH, CHPAaBOYHHUKAMH, HAYYHOM W Hay4HO-
MOMYJISIPHOW U APYTOM JINTEPATYpPOU 110 MaTEMATHKE.

B mpomecce ocBoeHus mporpamMMbl y4eOHOM NMCHUILIMHBI «MaTeMaTHKa» CTYJIEHTHI
UMEIOT BO3MOXKHOCTH JIOCTyNa K OJJEKTPOHHBIM y4eOHBIM MaTepHajsamM @0 MaTeMaTHKe,
UMEIOIMMCS B CBOOOJHOM JocTyle B ceTd HHTepHEeT (3JIEKTPOHHBIM KHHUIaM, IMPaKTHKyMam,
TectaM, matepuanam EI'D u ap.).
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Jluteparypa

JJ1s1 cTy1eHTOB

Amumos IIILA. u np. Maremaruka. Airedpa U Hadaina MaTeMaTHYeCKOro aHanu3a (6a30BbId U
yrayoseHHbiid ypoBau). 10-11 kmaccer. -M., 2014.

Aranacan JI.C., byry3oB B.®., Kagomnes C.b. u np. Maremaruka: anreOpa M Havaia
MareMaTthueckoro aHanusa. ['eomerpus. ['eomerpus (0a3oBbli W yriayOjeHHBIM ypoBHH). 10-11
Kjaccel.-M., 2014.

bamMakos M.H. MaTteMaTHKa: yu4eOHUK ons
CTYI.ydpeXIaeHuicpen.npod.oopazoBanus. -M., 2014.

bammakoB M.M. Maremarnka. COOpHHK 3a7a4 TpoHIHLHON HAIIPABICHHOCTH: y4ed mocodune
JUTSL CTYJ. YUpekJeHui cpea.nmpod.oopazopanus. - M.,2014.

bamvakoB M.U. Marematuka. 3agaunuk: yue0.mocobue Ui CTyI. YUPexACHUU cped.nmpod.
obpazoBanus. -M., 2014.

bammvakoB M.M. Maremaruka. DIeKTPOHHBIM y4e0.METOA KOMILUIEKC JUISl CTYJ. YYPEKICHUN
cpen.npod. oopazoBanus. -M., 2015.

bammakos M.U. Marematuka (6a30BbIit ypoBenb). 10 kiacc. - M., 2014.

bamvakoB M.M. Matematuka (0a30BbIif ypoBeHns). 11 kiacc. - M., 2014.

bamvakoB M.M. AnreOpa u Hadana aHanu3a, reomerpus. 10 kmace. - M., 2013.

bamvakoB M.U. Marematuka (6a30Bbiii ypoBeHb). 10 kinacc. COopHuk 3a1au: yueb.mocodue. -
M., 2008.

bammvakos M.W. Maremartuka (6a30BbIii ypoBeHnsb). 11 kimacc. CoopHuUk 3a1a4: yueb.mocodue. -
M., 2012.

I'yces B.A., Ipuropee C.I'., HMBoarmna CB. Marematuka a1 npodeccuil u
CHEIUAIbHOCTEH COIMAIbHO-2KOHOMUUYECKOTO NpopuiIs: y4eOHMK s CTYH. Y4pexXIeHUH
cpea.nmpo¢.obpazoBanus. - M.2014.

Komssrun FO.M., TkaueBa M.B., ®enopoBa H.E. u nap. Maremartuka: anrebpa u Havayia
MaTEeMaTUYEeCKOro aHanu3a. Anredpa U Hayana MaTeMaTH4ecKoro aHanu3a (0a30BbIi U yriyOIeHHBIN
ypoBaH). 10 kimace/ mox pen. A.b. XKuxuenko. - M., 2014.

Konsarua FO.M., TkageBa M.B., ®enopoBa H.E. u np. Maremaruka: anreOpa u Havana
MaTeMaTU4YecKoro aHanusa. Airedpa v Hayajaa MaTeMaTHYeCKOTo aHaiau3a (0a30BbIi U yriyOaeHHBIN
ypoBHH). 11 knmacc/ mox pen. A.b. Xwmxkuenko. - M., 2014,

JJisa npenonaBaresen

®denepanbHbIi 3aK0H OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoit deaeparum.

ITpuka3 MunuctepcrBa obpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepxkaeHUHU
dbenepanbHOTO TOCYIapCTBEHHOTO O0pa30BaTEIbHOTO CTaHJapTa CpeaHero (MojaHOro) OoOIIero
00pa3oBaHUM.

[Tpuka3z Munobpnayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun u3meneHuil B IIpukas
MunuctepcrBa obpaszoBanus W Hayku Poccuiickoit ®@emepamuu ot 17.05.2012 Ne 413 «O6
YTIBEpXKJIEHUH (heaepaibHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEAHEro (IOJIHOTO)
o011ero 00pa3oBaHUs».

[Tucemo [lemapramMeHTa TrOCyIapCTBEHHOW IOJHUTUKHA B cdepe MOATOTOBKH pabounx
kaapos u JAT1O MunucrepctBa obpasoBanus 1 Hayku PO ot 17.03.2015 Ne
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06-259 «PekoMeHAIMU O OpPraHM3AIMK TOJIYYEHUsS CPEIHEro Oo0Iero oOpa3oBaHMs B Mpeieiiax
OCBOEHHUSI 00pa3zoBaTeNbHBIX MPOrpaMM CpelHero MnpoQeccuoHaNbHOrO oO0pa3oBaHUs Ha 0Oasze
OCHOBHOTO 00mero oOpa3oBaHusi C Yy4deToM TpeboBaHUU (enepanbHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB U TMOJIydyaemMoll mpodeccud WM CHEUAIBHOCTH CpPETHEro
po(hecCHOHATLHOTO 00Pa30BaHUS.
bammvakos M.M. Marematuka: kH. qyis npenogaBatens: metoa.mocodue. - M., 2013.
bammakoB M.U., llpiranos 1II.1. MeTtonundeckoe mocodue st moarotoBku k EI'D.-M, 2011.

HNHTepHeT — pecypcesl

www.fcior.edu.ru (MudopmannonHsie, TpPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPHAIIbI).

www, school-collection.edu.ru (Equnast kosuekius nudpoBbIX 00pa3oBaTEIbHBIX
pecypcos).
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