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1. HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 0011€00pa3oBaTenpHON yuyeOHOM nucuuiiimHa «MaTtemaThka:
anrebpa W Hayala MaTEeMAaTHYECKOTO aHaluu3a; TeoMeTpus» (Jgamee —
«MatemaTHKay) MpeIHa3HaueHa AJIsl U3yUYeHUsT MaTeMaTHKH B IPO(ECCHOHATBHBIX
oOpazoBarenpHbIx opranmzanmsx CIIO, peanm3yomux 00pa3oBaTeIbHYIO
nporpaMMmy CpemHero ooOImero oOpa3oBaHHs B TpeAelaX OCBOCHUS OCHOBHOM
npodeccuonanbHoi obpaszoBarenbHoil nporpamMmbl CIIO (OITOIT CIIO) Ha Gaze
OCHOBHOT0 00111er0 00pa30BaHMs MPH MOATOTOBKE CIEIIMATNCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit GI'OC cpennero obIero
o0pa3oBaHHs, TPEIBSIBISIEMBIX K CTPYKType, COJEP)KaHUIO M pe3yibTaraM
OCBOCHHMSI  y4eOHOW JTUCHUIUIMHBI  «MaremMaThka», B  COOTBETCTBHH  C
PexomenmanusMu 1Mo opraHu3aliy MOJTyYeHUs] CpelHero oomero oopa3oBaHus B
npeJeax OCBOCHHUs 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPOGECCHOHATHHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHS C Y4eTOM TpeOOBaHUU
(enepanbHBIX TOCYAapCTBEHHBIX 00pa3oBaTENbHBIX CTAaHAAPTOB M TOTy4aeMOM
npodeCCu WM CIEIUAIBHOCTH CPEIHEro NpodeCCHOHATBHOrO 00pa3oBaHMS
(muceMo  JlemapTamMeHTa TOCYAapCTBEHHOH TIOMUTHKH B cdepe TOATOTOBKU
pabouux kaapos u JII10O MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

Conmepxanue mporpamMmbl «MaremMaTHUKa» HAmpaBlIeHO Ha JIOCTHKEHHE
CICIYIOIIUX LIEJICH:

obecrnicueHne  CHOPMHUPOBAHHOCTH  MPEJACTABICHHHA O  COIMAJBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHUX (DAKTOPAX CTAHOBIICHUS MaTEMATUKHU;

obecrieueHue CHOPMHUPOBAHHOCTH JIOTHYECKOTO, aJITOPUTMHUYECKOTO U
MaTeMaTHYECKOTO MBIILICHUS;

obecnieueHrne cPOPMUPOBAHHOCTH YMEHUHN MPUMEHSTH MMOIYUCHHbIC 3HAHUS
MIPY PEIICHUU Pa3IMIHBIX 33]1a4;

obecrnieueHue chOpPMUPOBAHHOCTH TPEACTABICHUNA O MaTeMaTHKe KaK 4acTH
OO0IIIeUeIOBEYECKON KYIbTYPhl, YHUBEPCAIBHOM S3bIKE HAyKH, MO3BOJISIOIIEM

OIIMCBIBATb U U3Y4YaTb PCAJIbHBIC IIPOUCCCHI U SABJICHUA.



B nmporpammy BKIIIOUEHO COJAEpKaHUE, HANIPABICHHOE Ha (DOpMUPOBAHHE Y
CTYJICHTOB KOMIIETCHIIUN, HEOOXOAMMBIX mJia kauecTBeHHOro ocBoeHus OIIOII
CIIO na 6aze OCHOBHOTO OO0IIEro 00pa3oBaHUs ¢ MOJYYCHUEM CPEIHEro OOIIEro
o0pa3oBaHus; MPOrpaMMbl TOATOTOBKH crieuanucToB cpeanero 3seHa (IITICC3).

[Iporpamma y4yeOHON aAucUMIUIUHBI «MaTeMaTrukay SBISETCS OCHOBOM IS
pa3paboTku  pabouMx  TporpaMMm, B  KOTOPHIX  NpodecCHOHAIBHBIC
oOpa3oBaTeibHbIE OpPraHU3AlMK, PEANTU3YIOIIMEe O00pPa30BaTEbHYIO MPOTrpaMMy
cpeaHero obmero oOpaszoBanusi B mpexaenax ocBoeHuss OIIOII CIIO na 0Gaze
OCHOBHOT'O 00111er0 00pa3oBaHus, YTOYHSIOT COJIEp)KaHWe y4eOHOro marepuasna,
MOCJIEIOBATENIbHOCTh €r0 M3YYEHHMs, paclpeieieHue y4eOHbIX YacoB, TEMATUKY
pedepatoB, BUIBI CAMOCTOSITEIBHBIX PaOOT, YUHUTHIBas CHEHU(PUKY TpOrpaMm
MOJIFOTOBKM CHEIUAIMCTOB CPEJHEro 3BEHA, OCBAaMBaeMOM MpOQEeccuu WiIH

CIICHHNAJIBHOCTH.



2. OBIIASI XAPAKTEPUCTUKA YYEBHOM IUCITATLIIAHBI

Marematuka  gBigeTcs  (pyHIAMEHTAJIbHOH  00mieoOpa3oBaTeIbHOM
JUCUUIUIMHOW €O  CJIOKMBIIMMCSA YCTOMYMBBIM COJAEpKAaHHUEM U OOLIUMHU
TpeOOBaHUSAMHU K MOJTOTOBKE O0yUarOMINXCS.

B mnpodeccuonanbHbIx 00pa3oBaTENbHBIX OPraHU3AIMAX, PEATUIYIOLIUX
o0pa3zoBaTeIbHYI0 MpOrpamMMy CcpeaHero oOImero oO0pa3oBaHUs B Mpejaenax
ocBoenus OIIOIT CIIO Ha 6a3e ocHOBHOro o00mIero oOpa3oBaHUs, N3y4YECHHE
MaTEMaTUKAd HMMEET CBOM OCOOEHHOCTH B 3aBHUCHUMOCTH OT mpoduis
npodeccuoHaIbHOr0 00pa30BaHUs.

IIpu  ocBoenun mnpodeccuirt CIIO u  cneumanbHocTedt  CIIO
€CTECTBEHHOHAYYHOTO npoduis npodeccuoHaIbHOTO oOpa3oBaHus,
cnermanbHocted  CIIO  rymanuTtapHoro  npoduias  npodeccHOHaIbHOTO
oOpa3oBaHus MaTemaTHKa wu3ydaerca Ha O0a3zoBom ypoBHe DI'OC cpennero
oOmero oOpa3oBanusi; npu ocBoeHuu crnenuanbHocTer CIIO  coumanbHO-
HSKOHOMHYECKOro mpoduis mnpodecCHOHAIBHOTO 00pa3oBaHUs MaTeMaTHKa
u3ydaercsa Oojee yriyOsieHHO, Kak mpodwibHas ydeOHas AWCIUILIMHA,
YUUTHIBAIOIIAs CIIENU(PHUKY OCBaMBAaEMBIX TPOQPECCUI MU CIIEIUATBLHOCTEH.

DTO0 BBIPAXKAETCS B COJICPKAHUU OOYUECHHS, KOJIMYECTBE YaCOB, BBIIEIIEMbIX
Ha M3y4Y€HUE OTIECIBHBIX TEM MPOrpPAMMBI, TIIyOMHE WX OCBOCHHS CTYJEHTaMH,
o0beMe U XapakTepe MNpPaKTHUYECKUX 3aHATUH, BHUAAX BHEAYAUTOPHOU
CaMOCTOSITETIbHOU pabOThI CTYJICHTOB.

OO01ue e u3yuyeHus MaTeMaTHKU TPAJIULUOHHO PEAIU3YyIOTCS B YEThIPEX
HaIpaBICHUIX:

o011ee npejacTaBiIeHUe 00 UaeSX U METoJaX MaTeMAaTUKH;

MHTEJUIEKTYaIbHOE Pa3BUTHE;

OBJIaZIeHHE HEOOXOJUMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

BOCITUTATEIILHOE BO3ACHCTBHE.

[Ipodunmzamus nenel maTeMaTHYecKOro oOpa3oBaHUs OTpa)kaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3alli yueOHOU AeSATEIbHOCTH oOydaronuxcs. Jis

TEXHUYECKOT0, COIMAIbHO-?KOHOMUYECKOro Tmpoduiaeii mpodpeccruoHaIbHOTro



oOpa3zoBaHus BbIOOp LieJed CMEIAeTCs B MParMaTHYeCKOM HaIlpaBJiCHUH,
NpeIyCMaTpUBAIONIEM YCHJIEHHE M PACIIMpPEHHE NPUKIATHOTO XapakTepa
W3YYCHUs MATEeMaTHKH, MPEUMYIICCTBEHHOW OpPHUEHTAIlMM HAa aJrOPUTMHUYECKUN
CTHITh MO3HABATEIBHOM JeSITEILHOCTH. His TYMaHUTApHOTO u
€CTECTBEHHOHAYyYHOTO Mpoduiel mnpodeccuoHalbHOrO o0pa3oBaHusi Oosnee
XapaKTEPHBIM SIBISETCS YCHUJICHHE OOIICKYIbTYPHOU COCTAaBISIONICH Yy4eOHOM
OUCIMIUINHBL ¢ OpUEHTAIMeld Ha BU3YyaJbHO-OOpPA3HBI W JIOTUYECKUH CTHIN
yueOHOU paboThI.

N3yuenue mareMaTuku Kak NpouiibHON 0011e00pa3oBaTeNbHON yueOHOM
OUCHMIUIMHBI,  YYUTHIBAIOIIEH  cHenuuKy  OCBAaMBAaEMBIX  CTyJICHTaMH
cnermansHocTh CIIO, obecnieunBaeTcs:

BBIOOPOM Pa3ITUYHBIX MTOJIXO0JIOB K BBEJICHUIO OCHOBHBIX TIOHSTHH;

GopMupoBaHUEM  CHCTEMBl  Y4eOHBIX  3aJaHui, OO0ECTIeUNBAIONINX
3¢ (HEeKTUBHOE OCYILIECTBICHUE BEIOPAHHBIX IEJIEBBIX YCTAHOBOK;

oOoramieHMeM CIeKTpa CTwied y4eOHOM JeATeNbHOCTH 3a  CueT
COIJIACOBaHMUS C BEAYIIMMHU JEITEIbHOCTHBIMU XapaKTEPUCTUKAMU BBIOpAaHHOM
CHELMATBHOCTH.

[IpodunbHast coctaBidoomas OTpakaeTcsi B TPeOOBAaHUAX K IOATOTOBKE
00ydJaromuxcs B 4acTH:

oOmiel cucTeMbl 3HAHUM: COJlep)KaTeNbHbIE MPUMEPHl HCIOIb30BAHUS
MaTeMaTHUYECKUX UJeH 1 METO/I0B B MPO(ECCUOHATIBHON e TEIbHOCTH;

YMEHUN: pa3iuyue B YpPOBHE TPEOOBAHUN K CIIOKHOCTH MPUMEHSEMBIX
aJITOPUTMOB;

IOPaKTUYECKOTO HCIIOJIb30BAHUSA MNPUOOPETEHHBIX 3HAHUM W yMEHHIL:
WMHAMBHUIYAJIbHOTO y4€OHOrO OMbITa B MOCTPOCHHUH MaTeMAaTUYECKUX MOJIEINEH,
BBITMIOJTHEHUH HCCIIEIOBATENbCKUX MPOEKTOB.

Takum oOpazoMm, peanuzanus coiep>KaHUs y4eOHOM  UCHUIUIMHBI
OPUEHTHUPYET Ha MPUOPUTETHYIO POJIb MPOLECCYaTbHBIX XapaKTEPUCTUK YUeOHOI
paboThl, 3aBUCAIIUX OT MPOuUis MPOoPECCHOHATBHOIO 00pa30BaHUs, MOJYUYCHUS

OIIbITa HMCIIOJIB30BAHMA MATCMATHKHU B COACPIKATCIBbHBIX H HpO(l)eCCI/IOHaJ'IBHO



3HAYMMBIX  CHUTyalusX 1O  CpaBHEHHMI0O C  (OPMaJbHO-YPOBHEBBIMHU
pE3yJIbTATUBHBIMU XapaKTEPUCTUKAMU 00YUYEHUSI.

Conmepxanue y4eOHOM AMCLUIUIMHBI pa3padOTaHO B COOTBETCTBUU C
OCHOBHBIMU COJIEPKATEIbHBIMU JTUHUSAMU 00YUEHUSI MaTEMAaTUKE:

anreOpanyeckasl JIMHUSA, BKIIOYAIONIAs CHUCTEMAaTU3allMI0 CBEIEHUH O
YuCcllax; U3y4yeHUEe HOBBIX U 0000IIeHNE paHee U3YUYCHHBIX Onepalnil (BO3BEIECHUE
B CTENeHb, M3BJICUYEHHE KOPHS, JOrapupMHUpOBaHUE, CUHYC, KOCHHYC, TAHIEHC,
KOTaHT€HC U OOpaTHbIE K HUM); U3yYEHUE HOBBIX BUJOB YHCIOBBIX BBIPAKEHUN U
(GopMyI; COBEpIIEHCTBOBAHHWE TMPAKTHMUYECKMX HABBIKOB M BBIYUCIUTEIBHOM
KyJbTYpbl, pacIIMpEHHWE U COBEPILICHCTBOBAHME aNreOpanyecKkoro amnmnapara,
chOpMHPOBAHHOTO B OCHOBHOW IIIKOJIE, W €ro MPUMEHEHHE K PEIICHHUIO
MaTEMaTUYECKUX U MPUKIIATHBIX 3a/1a4;

TEOPETUKO-(QYHKIIMOHANIbHASL JIMHUA, BKJIIOYAIONIas CHUCTEMATHU3AIUI0 MU
paciiupeHue CBeJeHU 0 QyHKIUAX, COBEPIIEHCTBOBAHUE IpapUUECKUX yMEHU;
3HaKOMCTBO C OCHOBHBIMM HJEIMHM M METOJaMH MaTeMaTHYeCKOrO aHajiu3a B
o0beMe, MO3BOJSIOLIEM HCCIENOBaTh JJEMEHTapHble (QYHKIMM M pellaTh
HOpoCTeNIIne reoMeTpuueckue, (pusndeckue U Apyrue NpuKkiIagHble 3aJa4u;

JUHUA YpPaBHEHMH W HEpPaBEHCTB, OCHOBaHHas Ha IOCTPOCHUU W
UCCIIEZIOBAHUN MaTeMaTHUYECKUX MOJIENIEH, epeceKaromascs ¢ aaredopanyeckon u
TEOPETUKO-(QYHKIMOHAIBHON ~ JMHMSMM M BKJIIOYAIOIIAas  pa3BUTHE U
COBEpPIIICHCTBOBAHUE TEXHHUKH airedpandeckux MNpeoOpa3oBaHUIl UId pelIeHUs
ypaBHEHUH, HEPaBEHCTB U CHUCTEM; (OPMHUPOBAHHE CIOCOOHOCTH CTPOUTH H
MCCJIEN0BATh MPOCTEUIINE MAaTEMAaTUYECKHE MOJENH MPU PEIICHUH MPUKIATHBIX
3a/1a4, 3aJ1a4 U3 CMEXXHBIX U CIIELIUATIBHBIX JUCLHUIUINH;

r€OMETPUYECKasl JIMHMS, BKIIOUYANOIIAs HAIIAJHbIE MPEACTABICHUS O
MPOCTPAHCTBEHHBIX (PUrypax U W3YYEHHE UX CBOWCTB, (OPMHUPOBAHHUE U Pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaXeHMS, PAa3BUTHE CIHOCOOOB TI'€OMETPUUYECKHX
U3MEPEHUH, KOOPJMHATHOTO M  BEKTOPHOLO  METOJAOB ISl  pELIEHUs
MaTeMaTUYeCKUX U MPUKIIAIHBIX 3a/1a4;

CTOXAaCTHUYCCKasd JIMHNA, OCHOBAHHAA HAa Pa3BUTHH KOM6I/IHaTOpHI)IX YMGHI/Iﬁ,



MpeCTaBICHUM 0 BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX
OKpPYXaIOIIEro MUpa.

B mnanax mnporpammbl y4uyeOHBIM MaTepHuall MpeACTaBICH B (opme
YEpeAyIOIIerocss  pa3BEepThIBAHUS  OCHOBHBIX  COJAEPKATENBHBIX  JIMHUM
(aireOpamyeckor, TEOPEeTUKO-(YHKIIMOHATBHOM, YpaBHEHHH U HEPaBEHCTB,
F€OMETPUYECKOM, CTOXACTUYECKOM), YTO IMO3BOJIAET THOKO UCIOJIh30BaTh HX
PacCIONIOKEHHEe U B3aMMOCBSI3b, COCTaBIATH pabouMil KaJeHAapHBIA IJIaH, TIO-
pa3HoMy uepenysi yueOHble TeMbl (TJ1aBbl Y4YeOHUKA), Y4YUTHIBas MNPOPUIb
npodeccuoHaIbHOro 00pa3oBaHus, CHEIU(PUKY OCBAaUBAEMOM CHEIMAIbHOCTU
CIIO, rnyObuHy wu3y4eHUs MaTepualia, ypOBEHb IMOATOTOBKH CTYACHTOB TIO
IpeaMETY.

[Ipenmaraembie B TPUMEPHBIX TEMAaTHYECKUX IUJIaHAX pa3Hble OO0BEMBI
y4eOHOT0 BpPEMEHHM Ha HW3YyYEeHHE OJHOW M TOM K€ TEeMbl PEKOMEHJIYEeTCS
UCIIOJIb30BaTh [IJISl BBIMOJHEHUS DPA3jIMYHbIX Yy4eOHBIX 3anaHuil. Tem cambIM
pasznuuus B TpEOOBAHMSIX K pe3ysibTaTaM OOY4YEeHHs MPOSBATCS B YPOBHE HABBIKOB
IO PEIICHUIO 3a]1a4 U OIbITE CAMOCTOSITEIHLHOM PabOTHI.

N3yuenue oOmieoOpa3zoBaTenbHOM y4eOHOW AMCHUILUIMHBI «MareMaTuka
3aBepIaeTCs MOBEICHUEM UTOTOB B (hOpMe dK3aMEHA B paMKax IMPOMEKYTOUHOM
aTTeCTallud CTYJIEHTOB B mpoiecce ocBoeHus ocHoBHou OIIOIT CIIO ¢

nojiyaeHueM cpeaHero obmero oopazosanus (IITICC3).

3. MECTO YUYEBHOH JUCHUILIMHBI B YYEBHOM ILJTAHE

VYyebOnas aucrurumaa «Martematuka: anreOpa U Hadajga MaTeMaTHYECKOTO
aHaJIHM3a; TEOMETPHUS» SABISETCA YIeOHBIM MPEIMETOM 0053aTeIbHON MPEeIMETHOU
obnactn «Martematuka u nHpopmatuka» OI'OC cpegnero obdmero o6pa3oBanHwms.

B mpodeccnonanpHBIX 00pa30BaTEIbHBIX OPTraHU3AIMUAX, PEATU3YIOMUX
0o0pa3oBaTebHYI0 MpOrpaMMy CpeaHero oOIero o0pa3oBaHUs B Mpenenax

ocoenusi OIIOIT CIIO na 6a3e oOcCHOBHOro o06Omiero oOpa3oBaHuUsA, ydeOHas



nucuuiuiiHa «MarteMmaTukay H3ydaeTcs B 0011e00pa30BaTeIbHOM IUKIIE
yuebHoro miana OIIOII CIIO nHa 6a3e ocHOBHOro oOwiero oOpa3oBaHUs C
noyyuyeHuem cpennero obmiero oopazosanus (IIIICC3).

B yue6ubix mnanax [MIICC3 yueOnas aucuuminHa «MartemaTukay BXOJIUT B
cocTtaB 00X 00He00pa30BaTEIbHBIX YUYEOHBIX TUCHUIUINH, (OPMHUPYEMBIX W3
oOs3aTenbHbIX MpeaMeTHbIXx obsactelt GI'OC cpennero oOiero obGpazoBaHus,
cnermansHocTeid  CIIO  coorBercTByromero mpoduias MpodeccCHOHATbHOTO

oOpa3zoBaHuUs.

4. PE3YJIbTATBI OCBOEHUSI YUEBHOM JUCIIUILINHBI

OcBoenune colepkaHusi  ydeOHOU JTUCHMITINHBI «MaTteMaTHuka»
obecrieurBaeT JOCTHXKCHUE CTYJEHTAMHU CIICIYIOIIUX PE3YIbTATOB:

JAYHOCTHBIX

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTHKE KaK YHUBEPCAIHbHOM
SI3bIKE€ HAayKH, CPEJICTBE MOJICTUPOBAHUS SBJICHUIN M MPOIECCOB, UIEIX U METOIaX
Ma- TEMaTHUKHU,

MOHUMAHWE  3HAYMUMOCTH  MAaTeMAaTUKH  JUII  HAayYHO-TEXHHYECKOTO
nporpecca, CHOPMHUPOBAHHOCThL OTHOIICHHS K MaTEeMaTHKe KaKk K YacTH
oOIIeuesIoBeYeCKor KYyJIbTyphl 4epe3 3HAKOMCTBO C HCTOPHEH pPa3BHUTHS
MaTeMaTHUKH, SBOJIIOIIMEH MaTeMaTUUYSCKUX UCH;

pa3BUTHE JIOTUYECKOTO MBIIUICHHS, IPOCTPAHCTBEHHOTO BOOOpaXKEHHS,
JITOPUTMHUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIIJIEHUS] HA YPOBHE, HEOOXOIUMOM
U1 Oyayiedt mpodecCHOHATBHON AeATeIbHOCTH, IS IIPOIOKEHUS 00pa30BaHUS
1 caM000pa30BaHMs;

OBJIJICHUE MaTEeMAaTHYECKUMU 3HAHUSIMHU U YMEHHSIMH, HEOOXOAUMBIMHU B
MO- BCEJAHEBHOM JKW3HHU, JJII OCBOCHHS CMEXKHBIX €CTECTBEHHOHAYYHBIX
JUCHUIUIMH W JUCHUIUIMH  NPO(PECCHOHANBHOTO IMKJIA, IS TMOJy4eHUS
oOpazoBaHuss B 00JacTsIX, HE TpeOyHOUMX YriayOJIEHHOM MaTeMaTHu4ecKoi

MOJATOTOBKH;



FOTOBHOCTh M CIIOCOOHOCTh K  0Opa3oBaHHUIO, B TOM  YHUCJE
caM000pa30BaHUIO, HAa MPOTSHDKEHUM BCEM >KM3HU; CO3HATEIbHOE OTHOIIEHHE K
HEINPEPBIBHOMY 00pPa30BaHUI0 KaK YCIOBHIO YCIEHIHON NpodecCHOHANIbHOU U
OOIIECTBCHHOM JICATCIIBHOCTH;

FOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOSTEIBHOM  TBOpPYECKOW U
OTBETCTBEHHOM JI€ATEIHbHOCTH;

TOTOBHOCTh K KOJUIEKTUBHOW padoTe, COTPYIHUYECTBY CO CBEPCTHHKAMU B
oOpa3oBaTelbHOM,  OOIIECTBEHHO  MOJIE3HOM,  yueOHO-UCCIIEI0BaTEIbCKOMH,
NPOEKTHOW U APYTHX BHUJIAX JICSITCIbHOCTH;

OTHOIIEHHE K MPOPECCUOHATILHOMN AEATENBHOCTU KaK BOBMOXXHOCTH yYacCTHs
B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
pooeM;

MeTanpeIMETHbIX:

YMEHHE CaMOCTOSITENIbHO OIpPEACNATh LETu JeATeIbHOCTH W COCTaBISAThH
IUTaHBl  JIEATEbHOCTH; CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJMPOBATH M
KOPPEKTHPOBATh JESITENIBHOCTh; HCIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI JUIS
JOCTWKEHHUSI TIOCTABIICHHBIX IIeJIe W peanu3alid IUTAHOB JIeSITENIbHOCTH;
BBIOMPATH YCTEIIHbIE CTPATETUU B PA3JIUYHBIX CUTYAIUAX;

yMEHHE TPOAYKTUBHO OOIIATBCA U B3aWMOJCHCTBOBaTH B IMpoIlEcCe
COBMECTHOW  JIEITENbHOCTH, YyYUTHIBATh MO3ULUK  JIPYTUX  yYACTHUKOB
TeSTENBHOCTH, Y (HEKTHBHO pa3peniaTh KOHMOIUKTHI;

BJIQJICHHE HaBBIKAMHU I[IO3HABATENbHOW, Yy4eOHO-UCCIEAOBATEIILCKON M
IPOEKTHOM JEsTeNbHOCTH, HaBBIKAMU pa3pelieHHuss MpobiieM; CIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4,
MPUMEHEHUIO PA3TMYHBIX METOIOB MTO3HAHUS,

TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITENIbHOM  HMH(OpPMAIMOHHO-
MMO3HABATEILHOM JIEATETFHOCTH, BKIIOUAs YMEHHE OPUEHTUPOBATHCS B PA3ITUIHBIX
UCTOYHHUKAX WHPOPMAIUHA, KPUTHUECKH OIICHWBATh W HWHTEPIPETUPOBATH
nH(MOPMAITHIO, TTOTYIaeMYI0 U3 PA3THYHBIX HCTOYHUKOB;

BJIIaACHHUC A3BIKOBBIMU CpPCACTBAMH: YMCHHC ACHO, JIOTHMYHO M TOYHO



M3JIaraTh CBOKO TOUYKY 3PEHUS, UCIOJIb30BaTh aICKBATHBIE S3bIKOBBIE CPEACTBA;

BJa/JICHUE HaBbIKAMU I[IO3HABATEJIbHOM pe(dieKcMH KaK OCO3HAaHMS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJbTaTOB U
OCHOBAHUM, I'PAHUL] CBOETO 3HAHUS U HE3HAHMs, HOBBIX ITO3HABATENBbHBIX 33/1a4 U
CPEACTB ISl UX TOCTUKEHUS,

LEJIEYCTPEMIICHHOCTD B MOMCKAX U MPUHATUU PELICHUI, COOOPa3UTENIbHOCTh
U UHTYULUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUI; CIOCOOHOCTH BOC-
NPUHUMATh KPACOTy U TAPMOHUIO MUPA;

MPEIMETHBIX:

c(OpMHPOBAHHOCTh MPEICTABICHUNH O MaTeMaTWKe KaK YacTH MHPOBOM
KyJIbTYpbl M MECTE€ MaTeMaTUKH B COBPEMEHHOW UMBHIM3AIUHU, CIOCO0ax
OMMCaAHUS SIBJIECHUN PEATbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

c(hOpMUPOBAHHOCTh TPEACTABICHUA O MATEeMaTHYECKUX TOHATHUAX Kak
BAKHEHIINX MATEMAaTUYECKUX MOJENAX, ITO3BOJIIIOIIMX ONMUCHIBATH M H3y4daThb
pasHble IPOLECCHl U SBICHUSA; IOHUMAHUE BO3MOXHOCTH AKCHOMATHUYECKOIO
IIOCTPOECHUS MAaTEMaTUYECKUX TEOPUH;

BJIaJICHUE METOJaMH JOKa3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHHUE HUX
IPUMEHSATH, IPOBOJAUTH JOKA3ATEIIbHBIE PACCYXKICHUS B X0OJI€ PELICHUS 3a/1a4;

BJIQJICHUE CTAaHJAPTHBIMM [PUEMAMHU  PELICHUS  PalMOHAIBHBIX W
UPPaLMOHAIIBHBIX, ITOKA3aTEIBHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKNX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX ITPOTPAMM, B
TOM YHCJIE JJISI TOWCKA MYTH PEUICHUS] U WLIIOCTPALUU PELICHUs YPABHCHUU U
HEPABEHCTB;

c(OpMUPOBAHHOCTh IIPECTABICHUAN 00 OCHOBHBIX MIOHATHUAX
MAaTEMaTHYECKOr0 aHaJu3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTePU30BaTh
noBejieHne (YHKIUN, HMCIOJb30BAHUE IOJYUYEHHBIX 3HAHUW JJIsI ONUCAHUS U
aHaJIN3a PealIbHbIX 3aBUCUMOCTEM;

BJIQJICHUE OCHOBHBIMU TIOHATUSAMH O IUIOCKMX M HPOCTPAHCTBEHHBIX
r€OMETPUUECKUX (UTypaxX, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS

pacro3HaBaTh IeOMETpUYEeCKHe (PUTYphl Ha 4YepTekaX, MOJACNSIX U B peajbHOM



MUpE; NPUMEHEHHE M3YYEHHBIX CBOMCTB I'€OMETpUYECKUX Quryp u hopmyn ans
pELIEeHUs TeOMETPUUECKUX 3a1a4 U 3a7a4 C IIPAKTUYCCKUM COJIEPKAHUEM,;

c(OpMHUPOBAHHOCTh MPEACTABICHUN O MpoLeccax U SBJICHUAX, UMEIOIIHNX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MUpE,
OCHOBHBIX IIOHATHUAX JJIEMEHTAPHOM TECOPUU BEPOATHOCTEH; YMEHUN HAXOAUTHh U
OLICHMBATh BEPOSITHOCTH HACTYIUJIEHUS COOBITUA B MPOCTEUIIMX MPAKTUYECKUX
CUTYaLMsIX U OCHOBHBIE XapaKTEPUCTUKU CIIy4alHbIX BEJIUYHH;

BJIaJICHUE HABBIKAMH MHCIOJIb30BAHUsI FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM

[P PELICHUH 3a]1a4.

5. COAEPXAHWE YYEFHOUW JUCIHUATIIAHBI

BBenenue

MaremaTtuka B  Hayke, TEXHHKE, OJKOHOMHKE, HH(POPMAIMOHHBIX
TEXHOJIOTUSIX W TPAKTUYECKON JedrenbHOCTH. llenm W 3amaum  u3ydeHus
MaTeMaTHKU Mpu ocBoeHuH crneruanbHocten CIIO.

AJITEBPA

Pa3Butre noHsATHSA O UnCIie

Llensie 1 panmoHanbHBIe yucaa. JleiicTBuTenbHble yucia. [IpubnnxeHHbIe
BBIYHCIICHUS.

KowmrekcHble yncia.

Kopnu, crenenn u norapudmbl

Kopnu n crenenn. KopHn HatypanbHOW CTENEHU U3 YMCIIA U UX CBOMCTBA.
CreneHu ¢ paudOHAJbHBIMU MOKa3zaTelsiIMU, HX cBoiicTBa. CTeneHu c
NEUCTBUTENIbHBIMU  TMOKa3aTensiMu. CBOWCTBAa CTENEHH C JIEMCTBUTEIbHBIM
MOKa3aTeNeM.

Jlorapudwm. Jlorapubm umcna. OcHOBHOE JOTapupMUYECKOE TOXKIECTBO.
Jlecatuunble U HaTypaibHble Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu.

ITepexon kK HOBOMY OCHOBAaHHUIO.



[IpeoOGpazoBanne  anreOpanueckux  BbIpakeHuil.  [IpeoOpazoBanue
palMOHAIbHBIX, UPPALMOHAIBHBIX CTEIICHHBIX, NIOKa3aTENbHBIX u
Jorapu(pMUYECKUX BbIPAKEHUN.

[IpakTnueckue 3aHATUA

Apudpmernyeckue NEUCTBUS HaJ YUCIAMH, HAXOXIACHUE MPUOIMKEHHBIX
3HAUYEHUH  BEJIMYMH M  [OTPEUIHOCTe  BblUMCIEHUNW  (aOCOonOTHOM U
OTHOCUTEIbHOM), CPABHEHUE YHCIIOBBIX BBIPAXKEHUH.

Brruncnenue u cpaBHeHUE KOpHEN. BoInoIHEHNE pacyeToB ¢ paguKalaMH.

Pemenue uppanmoHanbHbelX ypaBHeHUN. HaxoxaeHne 3HaUCHNUN CTEIIEHEN C
panuoHanbHbIMU  TIoKazaTensmMu. CpaBHeHue creneHedl. I[IpeoOGpazoBanus
BBIPXKECHUH, COAEPIKAIINX CTENEHU. PelieHne noka3aTebHbIX YPABHEHU.

Pewienne npukinagHeix 3aaa4.

Haxoxxnenue 3HaueHuii Jorapudma 1O MPOU3BOIBHOMY OCHOBAHHUIO.
Ilepexox OT OZHOrO OCHOBAaHMSA K JApyromy. BblyucieHue H CpaBHEHUE
norapudmos. JlorapupmupoBaHue U NOTCHIUPOBAHUE BBIPAKEHUH.

[TpubnukeHHbIE BBIUMCIEHHUS W pPEIIEHUs NPUKIAIHBIX 3anad. Pemnenue
Jgorapu(pMUUECKUX YpaBHEHUH.

OCHOBBI TPUrOHOMETPHUHA

OCHOBHbIE TOHATUS

Pannannas mepa yria. BpamarensHoe neukeHne. CuHyC, KOCUHYC, TAHI'€HC
Y KOTAHI'€HC YHUCIIa.

OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKAECTBA

®opmynsl  npuBeneHuss. DopMynsl  cinoxeHusa. Dopmynbl  yABOCHUS
@opMyJIbl I0JI0 BUHHOTO yIJa.

[TpeoGpazoBanus MPOCTEUIINX TPUTOHOMETPUIECKUX BBIPAKECHUN

[IpeobpazoBanue CyMMbI TPUTOHOMETPUUYECKUX (PYHKIUN B MPOU3BENCHUE U
NPOU3BEJCHUSI B CyMMYy. BpIpakeHHe TPUTOHOMETPUUYECKUX (YHKIHUM uepes
TaHI'€HC ITOJIOBUHHOIO ApTyMEHTA.

TpuroHomeTpuyeckue ypaBHEHUsI U HEPABEHCTBA

[Ipocreiimme TPUTOHOMETPUYECKHUE YpPaBHEHMUS. [Ipocreiimme



TPUTOHOMETPUYECKHE HEPABEHCTBA.

OO6paTtHbie TpUroHOMETpUYecKHe (YHKIUMU. APKCUHYC, apKKOCUHYC,
apKTaHTeHC.

[IpakTnueckue 3aHATUA

PanuaHHbIi METOX W3MEPEHHUs YIJIOB Bpall€HUs U CBsI3b C TI'PajyCHOU
Mepoil. OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIECTBA, (POPMYIbI CIOXKEHUS,
yIABOCHUS, TMpeoOpa3oBaHUEC CYMMbl TPUTOHOMETPUUECKUX  (GYHKIUN B
IPOU3BEJICHHE, MPEOOPA30BaHNE MPOU3BECHUSI TPUTOHOMETPUUECKUX (YHKIIMN B
cymmy. [Ipocreitie TpuroHoMeTpudecKe ypaBHEHUS U HEPABEHCTBA.

OOGOpaTHble TPUTOHOMETPUYECKHE (PYHKIMH: apPKCUHYC, apKKOCHUHYC,
apKTaHTeHC.

OVHKIMHU, X CBOMCTBA U TPAGUKU

Oynkuun. O67acTh  ONpECiICHUsT M MHOXXECTBO 3HAaueHMM; Trpaduk
byHKIIMU, TOCTpoeHUE TpadUKOB PYHKIUH, 3aJJaHHBIX PA3IUYHBIMU CITIOCOOAMH.

CaoiicTBa byHKIUN. MOHOTOHHOCT®, YETHOCTb, HEYETHOCTD,
OTPaHUYEHHOCTh, TEPUOJAMYHOCTh. [IpOMEXKYTKH BO3pacTaHus U YOBIBaHWUS,
HauOoJbIlee W HaUMEHBIIEe 3HAYEHUS, TOYKH OKcTpemyma. ['paduueckas
uHTepnperanus. [lpumepbl (QYHKIIMOHATBHBIX 3aBUCUMOCTEM B  PEabHBIX
nporeccax u siBieHusX. Apudmerndeckue omneparuu Haj GyHKuusmMu. CrosxkHas
bynkius (kommnosunus). [loHsiTHE 0 HEMPEPBHIBHOCTH (QYHKIIUH.

O6patnabie pyukiuu. O6IacTh onpeeNeHus U 00JacTh 3HaYSHUH 00paTHOM
byHKIUH.

I'padux oOpaTHOI PyHKITHH.

CremneHHble, TOKa3aTeIbHbIC, JIOTAPUOMHUUECKUE U TPUTOHOMETPUUYECKUE
byHKIHH.

OOpatHbIe TPUTOHOMETPUYECKUE (QYHKIIUN

Omnpenenenus GyHKIMA, UX CBOMCTBA U TpadUKH.

[IpeoOpazoBanust rpadukoB. IlapamienbHblii  MEPEHOC, CUMMETPUS
OTHOCHUTEJIbBHO OCEH KOOpJMHAT U CUMMETPHUSI OTHOCHUTEJIBHO Hayajia KOOPAUHAT,

CUMMETPUA OTHOCUTEIBHO MNPSIMOM Y = X, PACTSIKEHUE M CKATHUE BIOJIb OCEU



KOOpJAMHAT.

[IpakTuyeckue 3aHATUA

[IpuMephl 3aBUCHUMOCTEN MEXKy NIEPEMEHHBIMU B PEAbHBIX MpOLECcCcaX U3
CMeXHBIX AuciuIuiuH. Onpenenenune pyHkuui. [loctpoenue u urenue rpadukos
¢ynkuuit. HWccnenoanune ¢ynkuuu. CBoiicTBa JUHEHHOW, KBaJpaTHYHOM,
KyCOYHO-JIMHEHMHOW M  JApoOHO- JuHeWHoW (¢yHkuuid. HemnpepbiBHbIE U
nepuoguueckue ¢pyHkuuu. CpoiicTBa U rpaduku CHHYcCa, KOCUHYCA, TaHI€HCa U
koTaHrenca. Obpatueie GpyHKUMU U UX Tpaduku. OOpaTHbIE TPUTOHOMETPUUECKHE
¢ynkuuu. IlpeoOpazoBanust rpaduka GyHkuud. ['apmMoHHYEcKHe KoJjeOaHUs.
[Ipukitagaeie 3a1a4u.

[loka3zatenbHble, JorapupMUYECKUe, TPUTOHOMETPUUECKUE YpaBHEHUS U
HEPaBEHCTBA.

HAUYAJTA MATEMATHUYECKOI'O AHAJIN3A

[locnenoBatenbHocTH. CrocoObl  3ajaHusi M CBOMCTBA  YHCIIOBBIX
NIOCJIEI0BATEIILHOCTEM. [TonsiTue 0 npezaene MOCJIEI0BATEIIBHOCTH.
CymiecTBoBaHME TIpezesia MOHOTOHHOW OrpaHUYEHHOW IMOCJIEA0BATEIbHOCTH.
CymmupoBaHue nocieoBaTelibHOCTENH. beckoHeuHo yObIBarolas reoMmeTpuyeckast
IPOTPECCUS U €€ CyMMa.

[TpousBonnas. IloHsiTHe O MPOM3BOAHOW (DYHKIIMH, €€ TeOMETPUUYCCKHN U
buznueckuii cMpIca. YpaBHEHHE KacaTeabHOU K rpaduky pynkuuu. [IponsBoaHbie
CyMMBbI, Ppa3HOCTH, INIPOU3BEIEHMs, 4YacTHble. [IpOM3BOIHBIE  OCHOBHBIX
aneMeHTapHbIX QyHkIui. [IpuMeHeHne Tpou3BOIHON K MCCIEOBAaHUIO (PYHKITUI
u moctpoeHuto rpadukoB. IIpousBomHbie 00paTHOW (QYHKIIMM W KOMIIO3UITUU
byHKIUH.

IIpuMepbl HMCHIONB30BAaHUS INPOU3BOMHOW Il HAXOXKIACHUS HAWIYYIIETO
pelmieHns B NPUKIANHBIX 3a7adax. Bropas Nmpou3BonaHAs, €€ Te€OMETPUYECKUN U
dusnuecknii cmpici. Haxoxaenne ckopocTH IS mpoiiecca, 3aJaHHoro (hopmymoit
U rpauKOM.

IlepBooOpa3Has u uHTerpain. IlpuMeHeHne OnpeneseHHOro MHTerpaisa JJis

HAXOXJICHUS IUIOMAAM KpuUBOJIWMHEHHOW Tpanemuu. dopmyna HproTtoHa—



JleitOnuua. [Ipumepsl npuMeHeHus1 HHTErpana B (PU3UKE U TEOMETPUHU.

[IpakTuyeckue 3aHATUA

YucnoBas Mocien0BaTeNbHOCTb, CIIOCOOBI €€ 3aJaHMsl, BBIYMCICHHS YJIEHOB
nocienoBatenbHocT. llpenen mocnenoBaTenbHOCTU. beckoHewHO yObIBaroas
r€OMETPUYECKAs POrPECCUSL.

IIpon3BoaHas: MEXaHUYECKUNA U TEOMETPUUYECKUN CMBICI IIPOU3BOIHOM.

VYpaBHenue kacarenpHOM B oOmeM Buzge. [lpaBuna u  dopmyssl
muddepeHurpoBanusi, TaOIUIA NPOU3BOJIHBIX  BJIEMEHTApHbIX  (QYHKIUH.
HccnenoBanre pyHKIUHU € MOMOILIBIO MPOU3BOIHON. Haxoxaenue HaubomblIero,
HAaUMEHBIIETO 3HAYEHUS U HKCTPEMAIbHBIX 3HaAUYECHUN (QYHKIIUU.

Wurerpan u nepBoodpasnas. Teopema Hriorona—Jleli6nuna. [Ipumenenue
MHTETpaia K BEIUUCICHUIO (PU3NYECKUX BETUYMH U IJIOMIA]IEH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHEHUs U CHUCTEMBl ypaBHEHMH. PanyoHainbHbIE, WpPpaLMOHAJBHEIE,
[I0OKa3aTEJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIBHOCTDL ypaBHEHUN, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHEMBI MX pelieHus (pa3joKEHHE Ha MHOXUTENIN, BBEICHUE
HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, IPapUUIEeCKUl METON).

HepaBenctBa. PanmoHanbHblE, MppalMOHANIBHBIC, IIOKA3aTCNIbHBIE U
TPUTOHOMETPUYECKHE HEpaBEHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnonp3oBanue cBOMCTB U rpadMkoB (DYHKIHN MIPU PEIICHUHN YpaBHEHUHN U
HEpaBeHCTB. MeToa HWHTEpBaoB. M300pakeHMe Ha KOOPAMHATHOW IUIOCKOCTHU
MHOXECTBA PEIICHUN YpPAaBHEHHM W HEPABEHCTB C JABYMs IIEPEMEHHBIMH U HX
CUCTEM.

[Ipukiiaguele 3a1aun

IIpuMeHeHne MaTeMaTUYECKUX METOAOB MUl PEUICHUs COAEP KATEJIbHBIX
3a/1a4y U3 pa3au4HbIX 001acTeil HAyKH U MPAKTHUKH.

NHTteprperanys pe3ynbTaTa, y4eT pealbHbIX OTPAaHUYEHUN.

[IpakTrueckue 3aHATHA

Kopuu ypaBHenuii. PaBHocwibHOCTH  ypaBHeHuil. IIpeoOGpazoBanue



ypaBHeHH. OCHOBHBIE TIPUEMBI pPEUICHUsS ypaBHEHWW. PemeHune cucrem
YpPaBHEHUH.

Hcnonb3oBaHue CBOMCTB U rpauKOB (GYHKIMM ISl pelIeHUus] ypaBHEHUH U
HEPABEHCTB.

KOMBEUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEH

OneMeHThl KOMOUHATOPUKHU

OcHOBHBIE TIOHATHS KOMOWHATOpPUKH. 3aJadyd Ha TOJCYET YHCIia
pa3MelleHni, ePecTaHOBOK, coueTaHuid. Pemenue 3ana4y Ha nepedop BapHAHTOB.
®opmyna Ounoma Hetotona. CpolicTBa OMHOMUHAIBHBIX KOA()PUIMEHTOB.
Tpeyronbauk Ilackans.

DIIEeMEHTBI TEOPUU BEPOSTHOCTEN

CoObITHE, BEpOSITHOCTh COOBITHS, CIIOKEHHE M YMHOXKEHHUE BEPOSITHOCTEH.
[TonsiTe 0 HEe3aBUCUMOCTH COOBITUM. J[MCKpeTHas ciydyaiiHas BeJIMUMHA, 3aKOH €€
pactpeneneHusa. UucinoBble XapaKTEpUCTUKU JUCKPETHOU CIly4alHOW BEJIMYWHBI.
[Tonsatue o 3aKkoHE OOJBIIMX YHUCEN.

OneMEeHThl MATEMATHYECKON CTATUCTUKH

[IpencraBnenne naHHBIX (TaONMLbBI, AUArpaMMbl, rpauKu), reHepajabHas
COBOKYIIHOCTb, BBIOOpKa, cpeniHee apudmerndyeckoe, Meauana. [lonstue o 3agauax
MaTeMaTU4E€CKOM CTATUCTUKHU.

Pemrenne npakTuyecKkux 3a1ay ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOIOB.

[IpakTrueckue 3aHATHA

HcTtopus pa3BuTHsg KOMOMHATOPHUKHU, TEOPUH BEPOSITHOCTEW U CTATUCTUKHU U
UX pOJIb B Pa3IMYHBIX cQepax 4eJOoBEUeCKOoN kusHeaesTenbHocTu. IIpaBuia
KoMOMHaTOpuKkH. PemeHne KOMOMHATOPHBIX 3a4ady. Pa3MeleHusi, codeTaHus u
nepectaHoBkr. bunoMm Herotona u tpeyronsHuk [lackans. IIpuknagneie 3agaum.

Kiaccuueckoe omnpeneneHne BEPOATHOCTH, CBOWCTBA  BEPOSTHOCTEM,
TeopemMa O CyMME BEpOATHOCTEH. BpluncieHue BeposTHOCTeH. I[lpukiamHbie
3amauu. [Ipencrasienne ynciio BeIX AaHHBIX. [Ipuknagneie 3agaqn.

I'EOMETPHU

[IpsiMbIe U TITOCKOCTH B MPOCTPAHCTBE



B3anMHOe pacnonokeHue IByX NPSIMBIX B MpocTpaHcTBe. [lapannensHOCTh
npsAMorM M IockocTd. llapamtensHOoCcTh 1IOCKOCTEH. llepneHauKynsspHOCTH
IpsAMON U IIOCKOCTH. [lepneHauKyissp ¥ HakIOHHasA. YTOJI MEXAY IPsAMOU U
TUIOCKOCTBIO. JIByrpaHHbIi YTOJL. Yron MEXKITY TUIOCKOCTSAMU.
IlepneHAUKyJIAPHOCTD IBYX IJIOCKOCTEN.

I'eomerpuueckue npeoOpazoBaHMs TPOCTPAHCTBA: MapaliedbHbIN MEepeHoc,
CUMMETPHUSI OTHOCUTEIBHO MJIOCKOCTH.

[TapamnensHoe mnpoekTHpoBaHue. llnomans OpPTOrOHAaNbHOW MPOEKIUH.
N306pakeHne npoCcTpaHCTBEHHBIX QUTYP.

MHororpasHUKH

Bepmmunsl, pebpa, rpanu MHOrorpanHuka. Pazseprka. MHOrorpaHHbi€ yriibl.
Beinykiible MHOrorpanHuku. Teopema Didnepa.

IIpusma. Ilpsamas u HakinoHHas mnpu3Ma. [IpaBunbpHas mnpusma.
[Tapamnenenunesn. Kyo6.

[Iupamupa. IlpaBunpHas nupamuga. YcedeHHas nupamuma. Terpasip.
CummeTtpuu B Ky0e, B mapaJljiesienuIeie, B IPU3Me U MUpaMu/Ie.

Ceuenus KkyOa, IPpU3MBI U TUPAMUJIBL.

[IpencraBienne O TNpaBUIBHBIX MHOTOTPAaHHUKaX (TeTpa’ape, KyoOe,
OKTa’pe, N0JAEKa’APE U UKOCARAPE).

Tena v MOBEPXHOCTHU BpaILlCHUS

Hunuaap u KoHyc. YcedeHHbI KoHyc. (OCHOBaHHME, BBICOTA, OOKOBas
IIOBEPXHOCTh, OOpasyromasi, pa3Beprka. OceBble CEYEHUS] M  CEYECHHS,
I1apajulesIbHbIE OCHOBAHMUIO.

[Map u cdepa, ux ceuenus. KacarenbpHas mIoCKOCTh K cepe.

N3smepenus B reomeTpun

O6bvem u ero namepenue. MaTerpanpaas hopmysna oobema.

®opmynsl oObeMa Kyba, MPsIMOYTOJIBHOTO Mapajulefienunena, MpU3MBbI,
uunuuapa. dopmynsl o0beMa mnuUpaMuabl W KoHyca. DopMmynbl IUIOLIAIA
MIOBEPXHOCTEN IWINHIpa U KOHyca. PopMyiibl 00beMa 1mapa U Mmiomaau cepsl.

[TogoOue Ten. OTHOLICHUS TUIONIAAEH MOBEPXHOCTEN U 00BEMOB MO0OHBIX



Tell.

KoopaunaTel 1 BEKTOpPEI

[IpsimoyrosibHasg  (AexkapToBa) CUCTEMA KOOPAMHAT B IMPOCTPAHCTBE.
dopmyna pacCTOSHUS MEXAY ABYMs TOUKaMH. YpaBHEHHS CQepbhl, IIIOCKOCTH U
MIPAMOM.

Bekropsl. Monynbs Bektopa. PaBeHCTBO BeKTOpOB. CIloKEHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3iiokeHne BEKTOpa MO HANpaBIEHUAM. YTOI
MeXay IBymsi Bek- Topamu. [Ipoekuusi Bektopa Ha ocb. KoopauHaTel BEKTOpa.
CkansipHOoe IPOU3BEICHUE BEKTOPOB.

Hcnonb3oBaHrne KOOpJAUHAT U BEKTOPOB MPHU PEUICHUM MATEMAaTUYECKUX U
MPUKIAIHBIX 3a]1a4.

[IpakTrueckue 3aHsATUS

[Ipy3Haky B3aMMHOIO PACIOJOXKEHUSI TPSAMBIX. YTOJI MEXKIYy MPSIMBIMHU.
B3anMHOe pacnionokeHue npsMbIX U IIockocTel. llepnenaukynsp u HaKJIoHHas K
IUIOCKOCTH. YTOJI MEXAYy MNpsIMOM M IUIOCKOCTBhIO. TeopeMbl O B3aMMHOM
PACIIONIOKEHUH NPSIMOM M TUWIOCKOCTH. Teopema o Tpex neprneH uKyspax.

[Ipu3Haku 1 cBOICTBA MapaIENbHBIX U MEPIEHANKYISIPHBIX IIJIOCKOCTEM.

PaccTtosiHrEe OT TOYKHM 10 MIOCKOCTH, OT MPSIMOM 10 MJIOCKOCTH, PACCTOSTHUE
MEXIY  IUIOCKOCTSIMH, MEXKIY  CKPEIIMBAIOUIUMHUCS  OPSIMBIMH,  MEXKIY
IIPOU3BOJILHBIMU (DUTYpaMU B IPOCTPAHCTBE.

[TapannenbHOE€ TPOEKTUPOBAHME U €r0 CBOMCTBA. lTeopema O ILIOMIAAU
OpPTOrOHAJIBHOW  IMPOEKUMH  MHOIOYroJibHMKA. B3anmHOe  pacnonoxeHue
MPOCTPAHCTBEHHBIX PUTYD.

Paznmuunbie Bubl MHOTOTrpaHHUKOB. VX n3o0paxenus. CeueHusi, pa3BepTKU
MHOTOTrpaHHUKOB. [l1omanes moBepxHOCTH. Buabl cuMMeTpuil B IMPOCTPAHCTBE.
CummMmeTrpusi Ted BpallleHWs] W MHOTOTPAaHHHMKOB. BbluncieHue momane u
00BEMOB.

Bektopel. [leiictBuss ¢ BekTopamu. JlekaproBa cucTeMa KOOpJIHMHAT B
MIPOCTPAHCTBE.

VYpaBHeHHE OKPYKHOCTH, C(Pephl, MIIOCKOCTH. PaccTosiHMEe MEXTy TOUKAMHU.



JlelicTBUA ¢ BEKTOpaMHM, 3aJaHHBIMU KoOopJauHaTaMu. CKaIsIpHOE MNPOU3BEACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHUE NPSIMOU U IUIOCKOCTH. VICIIONBb30BaHKE BEKTOPOB
IIpU 10KA3aTENIbCTBE TEOPEM CTEPEOMETPUMU.

JIg BHEAyIMTOPHBIX 3aHATUM CTYICHTAM HapsAAy C PEUICHUEM 3aaad U
BBIIIOJIHEHUS MPAKTUYECKUX 3aaHu M MOKHO IIPEIIOKUTD TEMbI
HCCIIeIOBATEIBCKUX U peepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPUI OTAEIbHBIX
MEJKMX 3a/7a4 U YNPAKHCHUN TpesiaraloTcsl CIOKETHBIC 3aJaHusi, TPeOYIoIIue
JUTUTEILHON paboThl B paMKax OJHOM MaTeMaTH4YEeCKOW CHUTyalluu. OTH TEMBbl
MOTYT OBITh KakK WHAMBUIYAJIbHBIMU 33JaHUSMHU, TaK W TPYIIOBBIMH JIJIs

COBMCCTHI'O BBIIIOJIHCHHSA UCCICIOBAaHUA.

IpumepHbIe TeMbI pedepaToB (JIOKJIAT0B), HCCIEA0BATEIbLCKUX MPOEKTOB
HenpepsiBHbie 1podwu.
[IpuMeHeHUE CI0KHBIX IPOLIECHTOB B SKOHOMHUYECKUX pPACUETaX.
[TapamienbHOE IPOEKTUPOBAHUE.
CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTHKE.
BektopHoe 3a1aHn€e NPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKUX KOJICOaHUIA.
I'paduyeckoe perieHrne ypaBHEHU U HEPABEHCTB.
[IpaBuiibHBIE U TOTYNPABUIBHBIE MHOTOTPAHHUKH.
Konnueckue ceueHust 1 UX MPUMEHEHUE B TEXHUKE.
[Tonstue nuddepenimana u ero NPUIOKECHHS.
CxeMbl TOBTOPHBIX UCTIBITAHUI bepHysuiu.

HccnenoBanne ypaBHEHUN U HEPABEHCTB C MAPAMETPOM.



6. TEMATUYECKOE INTAHUPOBAHHUE

I[Ipu  peanuzamuu  cojaepkanust  o0imeoOpa3oBaTebHON  yueOHOU
auctuinHel  «MaTtemaTuka: anrebpa W Hadanda MaTEeMaTHYECKOTO aHajm3a;
reometpusi» B mpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOIO OOUIETO
oOpazoBaHusi C TModydyeHueM cpeaHero oOmero obpazoanus (IIIICC3)

MakcHUMaJsbHas ydeOHasi Harpy3ka oOydaromuxcs COCTaBIISIET:

Bun yuebHoit paboTbl O6beM yacos
MaxkcumanbHas yaeOHast Harpyska (BCero) 351
OO6s3arenbHast ayaquTOpHAas yaeOHast Harpy3ka (BCero) 234
B TOM YHCJIE:
MPAKTUIECKHUE 3aHATHS 80
CamocrosiTenpHas padora oOyuaromerocs (BCero) 117

HTorosas arrectanus B popMe dK3aMeHa

7. TEMATUHUYECKHH ILTAH U COAEP)KAHUE YYEBHOM JUCIHUILINHBI

Aymutopnsie 3anatus. ConepkaHue o0ydeHus KonnuectBo
4acoB

Beenenue 2
Pa3BuTHne noHsATHS O YKCIe 10
Kophu, crenenu u orapugmsl 28
[IpsiMbIe U TJIOCKOCTH B IPOCTPAHCTBE 20
Kombunatopuka 12
KoopauHaTsl 1 BEKTOPEI 16
OCHOBBI TPUTOHOMETPUHU 31
OyHKIMH U TpaduKH 18
MHoOrorpaHHUKHU U KpYTJIble TENa 26
Hauana maTemaTuyeckoro aHaauza 24
WHTerpan u ero npuMeHeHue 15
DJeMEeHTHl TEOpPUU BEPOSITHOCTEH M MaTEMAaTHYECKON CTaTUCTUKU 12
VYpaBHEHHUS 1 HEPABEHCTBA 20
BreaynuropHas camocTosiTeNibHas paboTa 117




[ToaroToBka BBICTYIUIEHUH 110 33JaHHBIM TEMaM, JOKJIAI0B,
pedeparos, scce, UHAUBHIYATBHOTO MPOEKTA C HCIOJIb30BAaHHEM
MH(GOPMAIMOHHBIX TEXHOJIOTHH U JIp

Hroro

351

8. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIbHOCTH

CTYJAEHTOB

Conepxanue 00ydeHus

XapakTepucTuKa OCHOBHBIX BUJIOB JICITEIILHOCTH CTYJEHTOB (Ha
YpOBHE Y4€OHBIX JIEHCTBHIN)

Bsenenue O3HaKoOMJIEHHE C POJIbI0 MAaTEMAaTUKH B HayKe, TEXHUKE,
9KOHOMMKE, UH(POPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTUUECKON
JeSITENIbHOCTH.
O3HakoOMJIEHHE C MEJISIMU U 33J]Ja9aM¥ H3y4eHUS MaTeMaTHKU TPU
ocBoenunu npodeccuii CI1O u cnenmansrocteit CI1O

AJITEBPA

PazButue nousTHsa o
qucie

Boinonnenue apudmernyeckux JeMCTBUI HaJl UncIaMu, codeTas
YCTHBIC ¥ TIMCHMEHHBIE TPHEMBI.

Haxoxaenue npuOamkeHHbIX 3HAY€HUH BEINYUH U
MOTPEITHOCTEH BRIUMCICHUH (a0COTIOTHON M OTHOCUTEIHHOMN );
CPaBHEHME YUCIIOBBIX BBIPAXKCHHIA.

Haxoxzaenue omubok B mpeoOpa3oBaHUSAX U BEIYUCICHUSIX
(OTHOCHTCS KO BCEM IMMYHKTAaM MPOTPaAMMBI)

Kopnu, crenenu,
sorapudmel

O3HaKOMJIEHHE C TTIOHIATHUEM KOPHS N-il CTENEHU, CBOMCTBAMU
PaZMKaJIOB U IIPABUJIaMHU CPABHEHUS KOPHEH.

DopMynMpOBaHUE ONPEACICHUS KOPHS U CBOMCTB KOPHEH.
Berunciienue u cpaBHEHUE KOPHEH, BBIIIOJIHEHUE IPUKUIKU
3Ha4yeHus KopHs. [IpeoOpazoBaHue YUCIOBBIX M OYKBEHHBIX
BBIPAKEHUI, COAEPKALLUX PaJUKAIIBI.

Beinonnenue pacueToB 1o GopMmysnam, coiepKaluM paauKaibl,
OCYILECTBIISA1 HEOOXOIMMBIE MOJCTAaHOBKH U IIpeoOpa3oBaHusl.
Omnpenenenne paBHOCUIBHOCTH BBIPAXKEHUH € PaluKaIaMH.
Pemenue uppanroHalbHBIX ypaBHEHUM.

O3HaKOMJIEHHE C IOHATHEM CTEIIEHU C IEHCTBUTEIBHBIM
II0Ka3aTeJIEM.

HaxosxeHue 3HaueHu# cTeneH!, UCTI0b3Yysl P HEOOXOJUMOCTH
MHCTPYMEHTAIILHBIE CPENICTBA.

3anuchIBaHue KOPHS N-i CTETIEHU B BUJIE CTENICHU C IPOOHBIM
nokasaresjaeM 1 Ha000pOT.

DopMynHpOBaHKUE CBOWCTB CTEIIEHEN. BbI4KClIeHHEe CTENEeHEH ¢
paloHaIbHBIM [IOKA3aTENIEM, BBITIOJHEHUE IPUKUAKY 3HAUCHHUS
CTETIEHH, CPAaBHEHHE CTEIIEHEM.

[IpeoOpazoBaHue YNCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COJZIeprKallluX CTENEHH, TPUMEHsIS CBOMCTBA. Pemienne
NI0KAa3aTeIbHbIX YPABHEHUH.

O3HakoMJIEHHE C TPUMEHEHUEM KOPHEW U CTENIEHEN MTPU
BBIYHCIIEHUH CPEIHUX, IEJIEHUN OTPE3Ka B «30JI0TOM CEUEHUN».
Pemenune npukiaaHbIX 3a1a4 HA CI0XKHBIEC IPOLIEHTHI




BrimosHenue npeodpa3zoBaHuil BIpaKEeHUH, MpUMeHEeHHE (hopMyIt,

[IpeobpazoBanue CBSI3aHHBIX CO CBOMCTBAMU CTENEHEN U JIorapu(pMOB.

anreOpanvdecKux Omnpenenenre 006IacTH TOMYCTUMBIX 3HAUCHUHN

BBIPAXKCHUMN Jorapu(pMHUECKOro BhIpakeHus. Pemenue norapudMudaeckux
YpaBHEHUU

OCHOBBI TPUTTOHOMETPUU

OCHOBHBIE TOHATUA

N3yuenue paainaHHOTO METO1a U3MEPEHHUS YIJIOB BpALICHUS U UX
CBSI3U C TpajycHOU Mepoil. 3o0pakeHue yriioB BpallleHUus Ha
OKPYXHOCTH, COOTHECEHHE BEJIMYMHBI YIJla C €r0 PACIIOJIOKEHUEM.
dopmynupoBaHUE ONPEICTICHUN TPUTOHOMETPUIECKUX (DYHKIIHIA
JUIsl YIJIOB IIOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYroJbHUKA U 0OBSICHEHHE UX B3aUMOCBSI3U

OcHoBHbIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKJIECTB AJIs
TPUTOHOMETPHUUECKHE BBIYMCIICHUS 3HAUEHUH TPUTOHOMETPUYECKUX (DYHKIIMN 10 OAHOM
TOKJIECTBA U3 HUX
[IpeoOpa3zoBanus N3ydyeHne oCHOBHBIX (hOPMYI TPUTOHOMETPHUU: (POPMYIIbI
MPOCTENIINX CJIOXEHMSI, YIBOCHUS, IPe0Opa30BaHuUs CYMMBI
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (PYHKIMI B MPOU3BEACHNE U TIPOU3BEICHUS
BBIpAKEHUI B CyMMY U IIPUMEHEHUE MPHU BBIUNCICHUN 3HAYCHUS
TPUTOHOMETPHUUECKOTO BBIPAXKEHUS U YITPOLIEHUS €ro.
O3HakOMJIEHHE CO CBOMCTBAMHM CUMMETPHUH TOUYEK HA EMHUIHON
OKPY>KHOCTHU U MPUMEHEHHE UX JUIsl BBIBOJA POPMYJ IPUBEICHUS
[Ipocreitmme Pemenne o hopmynam u TPUTOHOMETPUUECKOMY KPYT'Y
TPUTOHOMETPUUYECKUE IIPOCTEHIINX TPUTOHOMETPUYECKUX yPaBHEHU.
YPaBHEHUS U [TpumeHeHne 00IUX METOIOB PELICHHUs YpaBHEHUH (IPUBEICHHE K
HEPABCHCTBA JMHEHHOMY, KBaIpaTHOMY, METOJI Pa3JI0KEHHs HA MHOKUTEIH,

3aMEHBI IEPEMEHHON) TIPU PEeLIEHNH TPUTOHOMETPHUECKUX
ypaBHEHUH. Y MEHUE OTMEUATh Ha KPYre pelieHus MpOCTEHIITNX
TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcuHYC, apKKOCHHYC,

APKTaHI'CHC YHUClia

O3HaKOMIICHHE C TIOHATHEM OOPaTHBIX TPUTOHOMETPUICCKUX
GYHKITUH.

W3yueHne onpeieneHnii apkCuHyca, apKKOCHHYCa, apKTaHTeHca
grcia, GopMyITHpOBaHHE UX, H300paKCHNE HA SAMHUIHOMN
OKPY)KHOCTH, IPUMEHEHHE TP PEIICHUN YPAaBHEHUH

®YHKIINH, UX CBOUCTBA U TPA®UKU

DOyHKIUY.
IlongaTue o
HEMPEPHIBHOCTH

GbyHKIIIHI

O3HakoMJIEHHE C IOHATHEM IIEPEMEHHOM, IPUMEpPaMU
3aBUCUMOCTEN MEXly IEPEMEHHBIMHU.

O3HakoMIIeHHE C OHATHEM I'paduKa, ONpesieieHne
IPUHAAIEKHOCTH TOUKH rpaduky ¢pyHkuuu. OnpeneneHue 1no
dopmyIe npocTeiiiiei 3aBUCUMOCTH, BUa ee rpaduka.
Bripaxenue no ¢popmyiie oJ1HOM epeMEeHHOH uepe3 Apyrue.
O3HakoMmIIeHHE ¢ onpesiesieHneM (QyHKINHU, GOPMYJIUPOBAaHHUE ETO.
Haxoxnenne obnactu onpeeneHus u o0IacTH 3HaYeHUH

byHKIIMH




CoiicTBa (hyHKIMH.
I'padpuueckas
MHTEepPIpETaIHsL.
IIpumepsl
(YHKIIMOHATTBHBIX
3aBUCHMOCTEH B
peanbHBIX MpoIeccax u
SIBIICHUSIX

O3nakomiieHHE ¢ pUMepamMH (PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peabHBIX MPOIECCAX U3 CMEKHBIX AUCIUTIINH.

O3HakoMIIEHHE C JI0Ka3aTebHBIMU PACCYKICHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHON U KBaJpaTHUHON (HYyHKUUH, IPOBEICHHUE
UCCIIeIOBAHMS TMHEHHON, KyCOUHO-THHEHHOH, IpOOHO-TMHEHHOM!
¥ KBaJpaTUYHON (DYHKIHI, MOCTPOSHHUE UX TPaPUKOB.
[Toctpoenue n urenne rpapukos Gpyaxnmii. MccnemoBanue
byHKIIH.

Cocrapnenne BUAOB (GYHKIUI 110 TaHHOMY YCIOBHUIO, PEIICHNE
3aj71a4 Ha SKCTPEMYM.

Brimonnaenue npeobpa3zoBannii rpaduka GyHKIMN

OO6paTHble QyHKIUU N3yuenue nousTus o6patHOM PpyHKIIMH, ONIpeAeeHe BUIa U T0-
cTpoenue rpaduka oOpaTHON PyHKIIMM, HAXOXKICHUE €€ 00J1acTh
onpeseneHus U obnactu 3HaueHui. [Ipumenenue cBoiicTs
(GyHKUMI TPU UCCIIEOBAHUN YpaBHEHUH U PEIIeHNH 3a]1a4 Ha
IKCTPEMYM.

O3HaKOMJIEHHE C IOHSTHEM CJI0XKHOU (DYHKIIMH

CreneHHeble, Brruucnenue 3nauennii GyHKIMHA 110 3HAYCHUIO apTyMEHTa.

MoKa3aTesbHbIE, Onpenenenre MoJI0KEHNUs TOUKU Ha TpaduKe Mo ee KoopaAuHaTaM

norapumMuveckue u 1 Ha00OpOT.

TPUTOHOMETPUYECKUE Hcnonb3oBanue cBOMCTB PyHKUUHN U CpaBHEHUS 3HAUEHU N

¢byukuun. OOpaTHbie CTerneHeu u jorapudmos.

TPUTOHOMETPUYECKHE [TocTpoenue rpadukoB cTENEHHBIX U JOrapUPMHUUECKUX (DYHKIIHH.

GbyHKIIN Pemienne nokaszarenbHbIX U JOrapuPMHUUECKUX YPABHEHUH U

HEPABEHCTB 10 U3BECTHBIM aJITOPUTMAaM.
O3HaKOMJIEHHE C TIOHITHEM HENPEPHIBHON MEPUOAUYECKOMN
byHKIIMH, HOpMYyTHpPOBAHUE CBOMCTB CUHYCA M KOCUHYCA,
MOCTPOCHHE X TPadUKOB.

O3HaKOMJIEHHE C TIOHATHEM TAPMOHUYECKUX KOJICOaHUH 1
npUMepaMu TapMOHUYECKUX KOJeOaHUM JJIs OMMCaHUs MTPOLIECCOB
B (pu3uKe U Ipyrux o0nacTsIx 3HaAHUSI.

O3HakoMJIeHHE C TIOHITHEM Pa3pbIBHOM MepruoIndeckoi QyHKINH,
dbopMynupoBaHHe CBOICTB TaHI€HCA U KOTAHT€HCAa, IIOCTPOCHHE
uX rpauKos.

[IpumeneHnne cBOWCTB (PYHKIMH /ISl CpPAaBHEHUS 3HAYCHU I
TPUTOHOMETPHUECKUX (PYHKIIMA, PEIICHUSI TPUTOHOMETPUIECKIX
YpaBHEHUH.

[TocTpoenue rpadgukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIHIMA
U OTIpe/ieTIeHHe 1o rpadukaM uX CBOMCTB.

Brinonnenue npeobpazoBanus rpadukoB

HAYAJTA MATEMATHUYECKOI'O AHAJIM3A

IlocnegoBaTenpHOCTH

O3HakoMJIEHHE C IOHITHEM YHMCIIOBO NTOCIIE0BATEIBHOCTH,
crioco0amu ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HaKoOMJIEHHE C IOHATHEM Ipesesa MOCIEeI0BATEIbHOCTH.
O3HakoMIIEHHE C BBIYMCICHUEM CYMMbI OECKOHEYHOI'O YHCIOBOTO
psiia Ha IpUMepe BBIUMCIIEHUS] CyMMbI OECKOHEYHO YObIBaroIIen
TFE€OMETPUYECKON IIPOTPECCHH.

Pemienue 3a1a4 Ha npuMeHeHne GOPMYIIbI CyMMbI OECKOHEYHO
yOBIBaIOIIEH r€OMETPUYECKON MPOrPEeCcCHH




IIpousBoHas u ee
NPUMEHEHHUE

O3HaKOMJIEHHE C IOHSTUEM ITPOU3BOTHOM.

Nzyuenue u popmynupoBaHue ee MEXaHUUECKOTO U
F€OMETPUYECKOT0 CMbICIIA, U3YYEHNE AITOPUTMA BBIUNCIICHUS
IIPOM3BOIHON HA MPUMEPE BHIYMCIEHUS MTHOBEHHONW CKOPOCTH U
yrI0BOTO KO3 UIIMEHTA KacaTeIbHOM.

CocraBiieHH€e ypaBHEHUS KacaTeJIbHOW B 00IIEM BH/IE.

YcBoenue npasui qudGepeHIIMPOBAHS, TAOIUIIBI IPOU3BOTHBIX
AJIEMEHTApHBIX (YHKINN, TpUMEHEeHHE TSt TG PepeHIIMPOBAHUS
(GyHKIMI, COCTaBICHUS yPaBHEHUS KacaTeIbHOM.

N3ydenue TeopeM o CBsI3U CBOMCTB (PYHKIIMM U IIPOU3BOJIHOM,
(dopMynHUpOBKa HX.

[IpoBeneHune ¢ MOMOIIBIO TPOU3BOIHON UCCIETOBaHUS (PYHKIIUH,
3a/1aHHOU (popMmyIIOii.

YcTaHoBIIeHUE CBS3U CBOMCTB (DYHKLIMK U TPOU3BOJHON MO UX
rpadukam.

[IpuMeHeHnne npon3BOIHOM IS PELICHMS 3a1a4 Ha HAXO0XKICHHE
HanOO0JIbIIEr0, HANMEHbILIEr0 3HAYEHUs U Ha HaXOXKJCHHE

IKCTpEMyMa

[TepBooOpaznas u
HHTETrpaj

O3HakoMJIeHHE ¢ IOHSITHEM MHTErpajia u IepBooOpa3HOM.
N3ydenue npaBuiia BEIYMCIECHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— JleiiOHumna.

Pemenue 3a1a4 Ha cBsI3b IEPBOOOPA3HOI U €€ MPOU3BOAHOM,
BBIYMCIICHHE TIEPBOOOPA3HON 7151 JAHHOU (PYHKIIHH.
Pemenue 3a1a4 Ha IpUMEHEHWE UHTETPaa Ul BEIYUCICHUS
(GU3MUECKUX BEIUYUH U IUIOIIAeH

YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
YpaBHEHU U
HepaBencrtBa u
CUCTEMbI HEPABEHCTB C
JBYMsI IEPEMEHHBIMU

O3HaKOMJIEHHE C TPOCTEUIIUMH CBEICHUSIMU O KOPHAX
anredpanvyeckux ypaBHEHUH, HOHATUSAMU UCCIIEOBAHUS
YpaBHEHUH U CUCTEM ypaBHEHUI.

W3ydenune Teopuu paBHOCHIBHOCTH YPAaBHEHUHN U €€ IPUMEHEHHUSI.
[ToBTOpEHME 3anKcH pelIeHusl CTaHAAPTHBIX YPAaBHEHUN, IPUEMOB
npeoOpa3oBaHus ypaBHEHUH A7 CBEACHUS K CTaHAAPTHOMY
YpaBHEHHUIO.

[TponomxkeHue TabIUIIbI

Pemrenne panyoHaabHbIX, HPPALMOHAIBHBIX, IOKA3aTEILHBIX U
TPUTOHOMETPUYECKUX YPABHEHUI U CUCTEM.

Hcnonb3oBanue cBOWCTB 1 rpadukoB (PyHKIHIA 11 peIIeHHs
ypaBHeHHi. [IoBTOpEeHE OCHOBHBIX TPUEMOB PEIICHHUS CUCTEM.
Pemrenne ypaBHeHHH ¢ MPUMEHEHHEM BCEX MPUEMOB (Pa3IOkKEHUS
Ha MHOXKHTEIN, BBEACHHS HOBBIX HEU3BECTHBIX, IOJCTAaHOBKH,
rpau4ecKoro METO/1a).

Pemenue cucrem ypaBHEHHH C TPUMEHEHHEM Pa3IMIHBIX
cnoco0oB. O3HaKOMIIEHHE C OOIIMMH BOIIPOCAMU PEIIEHUS
HEPaBEHCTB U UCIOJIb30BaHUE CBOMCTB U rpadukoB GyHKIUI pU
pElLIEHUH HEPAaBEHCTB.

Pernienne HepaBeHCTB M CUCTEM HEPABEHCTB ¢ IPUMEHEHUEM
pas3INYHBIX CLIOCOOOB.

[IpumMeHeHre MaTeMaTHYECKUX METOJIOB JUIsl PELICHUs
coJiepKaTeIbHbIX 33J1ay U3 pa3IMyHbIX 00JacTell HayKu U
npakTuku. MIHTEeprnpeTHpoBaHue pe3ynbTaToB ¢ YIETOM peallbHbIX
OTpaHUYECHUN

RJIEMEHTBI KOMBUHATOPUKHN, TEOPUM BEPOSITHOCTEN U CTATUCTUKU




OCHOBHBIE TOHATUA
KOMOMHATOPHKH

W3yuenue npaBuiia KOMOMHATOPUKY M TPUMEHEHHE TIPU PELICHUN
KOMOWHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 3a/1a4 METOAOM Tepedopa H 1o
IIPABUIIy YMHOKEHUS.

O3HakoMJIEHHE C NOHATUSIMH KOMOMHATOPUKU: Pa3MELLIEHUSIMH,
COUYETaHUSIMH, IEPECTAHOBKAMH U (DOPMYITaMU ISl KX
BbruncieHus. OObSICHCHHE U TPUMEHEHUE (OPMYJT ISt
BBIYHMCIICHUS Pa3MELICHUH, IEPECTAHOBOK U COYETAHUM NPU
peneHnn 3auay.

Osnakomuienne ¢ ounomom Herorona u Tpeyronbsaukom [lackans.
Pemenune npakTuyeckux 3ajau ¢ UCHOJIb30BaHUEM TIOHATUHN U Mpa-
BUJI KOMOWHATOPUKHU

DneMeHTBl TEOPUH
BEPOSITHOCTEN

N3yuenne Ki1accuyeckoro OnpeAesieHns BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEHN.

PaccmoTtpenne nmpumepoB BeIUKCIEHUS BEpOSTHOCTEN. Pemenne
3a/1a4 Ha BBIYMCIICHHE BEPOSTHOCTEN COOBITHIT

[IpencraBnenue JaHHBIX
(TabmuIIbl, TUAarpamMMBlI,

rpadukm)

O3HaKoMJIEHHE C MTPEICTaBICHUEM YUCIOBBIX JIaHHBIX U X
XapaKTEPUCTUKAMH.

Pemenune npaktuyeckux 3aa4 Ha 00pabOTKY YUCIOBBIX JaHHBIX,
BBIYMCIICHNE X XapAKTEPUCTHK

I'EOMETPUA




[IpsiMble M TIIOCKOCTH B
IIPOCTPAHCTBE

®opMynMpoBKa U IPUBEACHUE JJOKA3ATENbCTB IPU3HAKOB
B3aMMHOT'0O PaCIIOJIOKECHUS IPSIMBIX U IUIOCKOCTEN. Pacrio3sHaBanue
Ha YepTekax U MOJAEIAX Pa3IMYHbIX CIIy4aeB B3aUMHOTO
PacIoJIOKEHUS IPSIMBIX U IUIOCKOCTEHN, apryMEHTUPOBAHUE CBOUX
CYXKJICHUH.

DopMyIUpOBaHUE ONPEAECIEHUNA, IPU3HAKOB U CBOMCTB
HapajuIeIbHBIX U MEPIEHANKYISIPHBIX IUIOCKOCTEH, IBYTPaHHbBIX U
JIMHEHHBIX YIJIOB.

BolinosnHeHue nocTpoeHus yriioB MeX/1y MPsIMbIMU, IPSIMON U
IUIOCKOCTBIO, MEXTY IVIOCKOCTSAMU TI0 OIIMCAHUIO U
pacno3HaBaHUE X Ha MOJECIISAX.

[IpumeHeHre NpU3HAKOB U CBOWCTB PACIIONIOKEHUSI MPSMBIX U
IJIOCKOCTEN MPYU PEIICHUH 3a4a4.

N300pakeHne Ha pUCyHKax U KOHCTPYHPOBAHHE HA MOJIENSIX
NEPIIEHIUKYISPOB U HAKIIOHHBIX K INIOCKOCTH, MPSAMBIX,
HapauIeJIbHBIX TUIOCKOCTEH, YIIIOB MEXAY MPSAMOM U MJIOCKOCTHIO
1 000CHOBaHUE IOCTPOEHUS.

Pemenue 3a1ay Ha BBIYHMCIIEHHE T€OMETPUUECKUX BEIUYUH.
OnuceiBaHKHE PacCTOSHUS OT TOYKHU JI0 TUIOCKOCTH, OT HIPAMOii 110
MJIOCKOCTH, MEXKY TUIOCKOCTSIMHU, MEXAY CKPELMBAIOIIUMUCS
MPSIMBIMU, MEX/Ty TPOU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.
DopMyIMpOBaHUE U I0KA3bIBAHUE OCHOBHBIX TEOPEM O
pPacCTOSIHUSIX (TEOPEM CYILIECTBOBAHMUS, CBOMCTBA).

N306paxeHune Ha yepTexxax U MOJAEISAX PACCTOSHUS U
000CHOBaHME CBOUX CyXJeHUHN. OmnpeeneHre U BEIYUCICHUE
paccrosiHui B mpocTpancTBe. [IpuMenenne GopMyIt u Teopem
IJIAHUMETPUU ISl PELICHUS 3aa4.

O3HakoMJIEHUE C MOHATHEM NapAJIIEIIBHOIO MPOEKTUPOBAHUS U
ero coricrBamMu. GopmMyIMpOBaHUE TEOPEMBI O TUIOLIATN
OPTOTOHAJILHOM IIPOEKIIMU MHOTOYI'OJIbHUKA.

[Tpumenenue Teopuu At 000CHOBAHUS IOCTPOCHUN U
BBIYMCIICHUI. APr'yMEHTUPOBAHUE CBOUX CYXIEHUN O B3aHMHOM
PacMoJIOKEHUHU MPOCTPAHCTBEHHBIX QPUTYP

MHoOrorpaHHuKu

Onucanue U XapakTepPUCTHUKA Pa3IMYHbIX BUJJOB MHOTOIPAHHUKOB,
NEPEYUCIICHNE UX AIEMEHTOB U CBOWCTB.

N300pakeHne MHOrOrpaHHUKOB U BBITIOJTHEHHE TOCTPOCHUS Ha
U300paKEHUSIX U MOJIEJISIX MHOTOTPAHHHUKOB.

Boruncnenue TMHEHHBIX 3JIEMEHTOB U YTIJIOB B TPOCTPAHCTBEHHBIX
KOH(MUTYpaLUIX, apryMEHTUPOBAHNUE CBOUX CYKJICHUU.
XapakTepucTuka u u300pakeHne CeYeHUs, pa3BEPTKU
MHOTOTPaHHUKOB, BHIYMCIICHUE IIOMIAeH MOBEPXHOCTEH.
ITocTpoenue mpocTedMx cedeHnit Kyda, Mpu3Mbl, MHPAMU/IBL.
[Ipumenenne GpakToB U CBEACHUI U3 MIITAHUMETPHUH.
O3HakoOMJIEHHE C BUJJaMU CUMMETPHIl B IPOCTPAHCTBE,
(dbopMynrupoBaHue ONpeeIeHUN U CBOMCTB. XapaKTepUCTHKA
CUMMETPUH TEJN BPAIIEeHUS U MHOTOTPAHHUKOB.

[IpumeHeHne cBOMCTB CUMMETPHUH TPU PELICHUH 3aau.
Hcnonbs3oBaHne NpuOOPETEeHHBIX 3HAHUN ISl HCCIEIOBaHUS U
MOJIETTUPOBAHUS HECIOKHBIX 3a/1a4.

N300pakxeHne OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJIHEHHUE
PUCYHKOB II0 YCJIOBMSIM 3a/1a4




Tena u moBepxHOCTH
BpallleHUS

O3HakoMIIEHHE C BUJIaMH TeJ BpaleHus, (GOpMYITHpPOBAHUE HX
OIIPENIECIICHUI U CBOMCTB.

DopMyIMpPOBaHUE TEOPEM O CEUEHUU I11apa MJIOCKOCTHIO U
IUIOCKOCTH, KacaTelIbHOM K cdepe.

XapakTepucTHKa 1 U300pakeHue TeJ BpaLCHHs, UX Pa3BEPTKH,
CEUEHUS.

Pemenue 3a1a4 Ha IOCTPOEHUE CEYEHUI, BBIYUCICHUE JUIUH,
paccTosiHui, yrioB, momaaei. [Iposenenne 10ka3arenbHbIX
pacCyXICHUM NPH PELICHUH 3a]a4.

[IpuMeHeHre CBOMCTB CUMMETPHHM TIPY PELICHHUH 3a/1a4 Ha Tena
BpaIeHHsI, KOMOWHAIIUIO TEIL.

N300pakeHne 0OCHOBHBIX KPYTJIBbIX TEJ M BBIIIOJIHEHNUE PUCYHKA 110
YCIIOBUIO 33/1a4H

N3mepenus B
reOMEeTpUH

O3HakoMJIeHHE ¢ TOHATHUSIMHU IIJIOLIAAN U 00beMa, aKCHOMaMU U
CBOWCTBAMM.

Pemenue 3a1a4y Ha BbIYKMCIIEHUE TUIOMIAAEH MJIOCKUX QUTYD C
MIPUMEHEHUEM COOTBETCTBYIOMINX (popMyll U PakToB U3
IJIAaHUMETPUH.

N3ydenue TeopeM o BHIYHCIEHUN 00bEMOB IPOCTPAHCTBEHHBIX
TeJ, pellleHne 3ajad Ha MpUuMeHeHne GOpMYIT BBIYUCIIEHUS
00BEMOB.

N3yuenue hopmyn Ui BBIYMCIEHUS TUIONIA I TOBEPXHOCTEH
MHOTOTPaHHUKOB U T€J BPAILCHHUSL.

O3HaKOMIIEHHE C METOJIOM BBIYMCIICHUS TUIOIAIU IOBEPXHOCTH
cdepsl. Pemienue 3a1a4 Ha BBIYMCICHHE IUIOLIA/IEH TOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEJ

KoopauHatsl 1 BEKTOPBI

O3HakoMJIEHUE € TTIOHATHEM BeKTOpa. M3yueHue nekapToBoi
CUCTEMbI KOOPAMHAT B MPOCTPAHCTBE, IOCTPOEHUE 110 3aJJaHHBIM
KOOpJMHATaM TOUYEK U TUIOCKOCTEH, HaX0XKIeHnEe KOOPAUHAT
TOYEK.

Haxoxnaenue ypaBHeHU OKPY>KHOCTH, chepbl, IIIOCKOCTH.
Borunicnenue paccTosiHUM MeX 1y TOUKaMHU.

W3ydeHne CBONCTB BEKTOPHBIX BEIMUUH, MPABUJ Pa3I0KEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUIT HAXOKIACHUS
KOOpJMHAT BEKTOpa B MPOCTPAHCTBE, MPaBUII JCHCTBHII ¢
BEKTOPaMH, 33JJaHHBIMHU KOOPJMHATAMHU.

[IpumeHeHue Teopuu Ipy pelIeHUH 3a/1a4 Ha ISHCTBUS C
BeKkTopamiu. M3yueHune cKaasipHOTrO MPOU3BEICHUSI BEKTOPOB,
BEKTOPHOTO ypaBHEHUS MPSIMOU U MIocKocTU. [IpuMenenue
TEOPUHU IIPU PEIICHUH 3a- a4 Ha JCHCTBHSI C BEKTOPAMH,
KOOPJMHATHBII METOJI, TPUMEHEHHE BEKTOPOB Il BHIYHCIICHHS
BEJIMYMH YTJIOB U PACCTOSHHA.

O3HakoMJIEHUE C 0KA3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM DPACMOJIOKEHUH MPSAMBIX U INIOCKOCTEH C
HCII0JIb30BAaHUEM BEKTOPOB




9. YYEBHO-METOIUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHME

Kopniyc 9, nutrep E, xabuner Ne 204, maremaTuku [Jisi TPOBEACHUS
MPAKTUYCCKUX W JICKIMOHHBIX  3aHATHHA, TPYNIOBBIX W WHIAWBUIYATbHBIX
KOHCYJIBTAIIUHA, TEKYIIETO KOHTPOJIS U TPOMEKYTOYHOM aTTeCTallun

26 mocaJIouHBIX MeCT; S= 67,4 M2

KOMIUIEKT yueOHO#l Mebenu;

KOMIIJICKT y‘le6HO-HaFH${I[HBIX IIOCOOMH 1 MNPE3CHTAIIMOHHBIX MATCPUAJIOB,

Kopnyc10, nurep E, naGoparopusi WHPOPMAIMOHHBIX TEXHOJIOTUM B
npodeccronanbHol nestenbHOCTH No 304, s mpoBEAEHUS CaMOCTOSITEILHOM
paboThl (KOMITBIOTEPHBIN KI1acc)

30 mocagouyHBIX MecT, S= 70 M2

Hoytoyk Acer Aspire E5-771 Gi Core 13 400SU 1700Mh j17.3 HD+j6Cb

Kommnwrotrep B coope: nporeccop Intel S1150 Celeron G1840;monuTop 18.5
ViewSonic

Okpan Ha Tperore MW200*200

Cxanep MUSTEK nnaHmeTHbIi

Buneonpoekrop NEC NP40 DLP



10. PEKOMEHAYEMAS JIUTEPATYPA

Amumos L. A. u ap. Maremaruka: anre6pa U Hayajla MaTeMaTHYE€CKOIrO
aHajau3a, reoMeTpus. Anrebpa M Havajla MaTEeMaTHYeCKOTo aHaiu3a (0a30BBIM U
yray0neHHsiid ypoBau).10—11 kmaccel. — M., 2014.

Aranacan JI. C., byry3zoB B. ®@., Kagomuer C. b. u np. Maremaruka:
anreOpa v Ha4yayia MaTeMaTrudeckoro aHanusa. ['eomerpus. 'eomerpus (0a30BbIif U
yray0neHHslit yposau). 10—11 knaccsl. — M., 2014.

bammako M. WM. Marematuka: y4eOHUK ISl CTYH. YUYPEXKACHUU Cpel.
npod. obpazoBanus. — M., 2014.

bammakos M. W. Marematuka. COopHHMK 3amad  OpodHIIBHOU
HAIMpaBJIEHHOCTU: Yy4eb. mocoOue s CTyA. YUYPEeXKICHHH cpeln. mnpod.
obpazoBanus. — M., 2014.

bammvakoB M. WM. Marematuka. 3amadyHuk: yde0. mocobwe s CTy..
yupexaeHu cpel. mpod. odpazoanus. — M., 2014.

bammvakoB M. . MartemaTtuka. D7IeKTpOHHBIN y4e0.-METO/I. KOMIUIEKC JIJIst
CTYyJI. YIpEXKICHUM cpel. mpod. odpazoBanus. — M., 2015.

bammvakoB M. U. Martemaruka (6a30Bbiii ypoBeHs). 10 kimacc. — M., 2014.
bammakoB M. W. Maremaruka (0a3oBbiii ypoBenb). 11 kmacc. — M., 2014.
bammakos M. U. Anre6pa u Havasia ananmsa, reometpus. 10 kimacc. — M., 2013.

bamvakos M. U. Martematuka (6a30Bbiii ypoBeHs). 10 kmacc. COopHHK
3a1a4:; y4ueo. mocodue. — M., 2008.

bamvakos M. U. Martematuka (6a30Bbiii ypoBeHs). 11 kmacc. COopHHK
3a1a4:; y4ueo. mocodbue. — M., 2012.

I'yces B. A., I'puropeeB C. I'., MBomruna C. B. Marematuka s
npodeccuii U CIenHaTbHOCTEH COIUATHHO-9KOHOMHUYECKOTO TpOoduiis: ydeOHUK
JUTSL CTYL. YUpexaeHui cpe. mpod. oopazoBanms. — M., 2014.

Konsrua 1O. M., TkaueBa M. B, ®enepoBa H. E. u ap. Maremaruka:

anreOpa W Hayaja MaTeMaTUYECKOro aHanu3a. Ajarebpa ©  Hauana



MaTteMaTH4ecKkoro aHanausa (0a30BbIM W yriiyOneHHBbIN ypoBHH). 10 kiacc / moa
pen. A. b. Kumwxuenko. — M., 2014.

Komsrun 1O. M., TkaueBa M. B., ®enepoa H. E. u ap. Maremaruka:
anrebpa W Hayaja MaTeMaTH4YecKoro aHaiau3a. Amnrebpa ¢ Hayana
MaTteMaTH4ecKoro aHaiausa (0a30BbIi U yriayOsjeHHbIH ypoBHH). 11 kiacc / mon

pen. A. b. Kuwxuenko. — M., 2014.

UHTEPHET-PECYPCHI
www. fcior. edu. ru (MudopmanmonHusie, TPEHUPOBOUHBIE U KOHTPOJbHBIE
marepuaibl). WWW. school-collection. edu. ru (Enmuas xoiiekuuu 1ugpoBbIX

00pa30BaTEIbHBIX PECYPCOB).
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