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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma o0meoOpa3oBaTenbHON  y4eOHON  JUCITUTIIMHA

«Marematuka: anredpa u Hayasia MaTeMaTUYeCKOro aHaM3a;
reomeTpus» (nanmee — «Maremarukay) mpeaHAa3HAYeHa IS U3Yy4YEeHUs
MaTEeMaTUKH B npodeccuoHaIbHBIX 00pazoBaTebHbIX opranuzanusax CIIO,

peanu3yronmx o0pa3zoBaTeIbHYI0 MPOrpaMMy CpeAaHero oOiero oopa3oBaHUs B
mpejesax OCBOCHUS OCHOBHOM MpodeccnoHanbHOM 00pa30BaTeIbHON MPOTrPaMMBbl
CIIO (OIIOIT CITIO) na 6a3e oCHOBHOTO 0O0IIEro oOpa3oBaHUs MPHU MOATOTOBKE
KBATM(PUUMPOBAHHBIX pad0OUHX, CIIYKAIIUX U CIEHUATUCTOB CPEHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero odiero
o0pa3oBaHUsl, TPEIBABIAEMBIX K CTPYKTYpE, COACpPKAHUIO U pe3yibTaTam
OCBOCHHS y4eOHOM AUCIUIUIMHBI «MaTemMaTtnkay, W B COOTBETCTBHH C
PexomeHmanusiMu 1o OpraHu3alii MOoJy4YeHHs CpeaHEero ooero oopa3oBaHus B
mpeesax OCBOCHHs 00pa30BaTENbHBIX MPOTPAMM CPEAHETO MPOPECCHOHATHHOTO
oOpa3oBaHMsl Ha 0a3e OCHOBHOIO oOIIero oOpa3oBaHMs C y4E€TOM TpeOOBaHUI
denepanbHbIX TOCYJApPCTBEHHBIX 00pa30BATENbHBIX CTAHIAPTOB M IOJIy4aeMOM
npodeccun WM CHEMUATBHOCTH CpelHero mnpodeccHoHaIbsHOTO 00pa3oBaHUs
(muceMo JlemapTamMeHTa TOCYAApCTBEHHOW TMOJMUTUKH B cdepe MOATOTOBKHU
pabouunx kaapoB u JAII0 MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

Conepsxanue nporpammbl «MaTeMaTruKay HalpaBlIEHO Ha TOCTUKEHUE
(I (1% 0111501 (N (I 7§

o obecrieueHus: CPOPMUPOBAHHOCTH TMPEACTABICHUN O COIUATBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKUX (haKTOpaX CTAHOBIICHUSI MATEMATHKU;

o obecrieueHus: CPOPMUPOBAHHOCTH JIOTHUECKOTO, AJITOPUTMHUECKOTO
¥ MaTEMATUYECKOTO MBIIIJICHUS;

o obecrieueHuss c(hOPMUPOBAHHOCTH YMEHUW MPUMEHSATH MOTYYCHHBIC
3HAHUS MPU PEIICHUH Pa3IMYHBIX 33]1a4;

o obecnieueHus: chOPMUPOBAHHOCTH MPEICTABICHUNA O MaTeMaTHKE KaK
4acTH  OOIIEUYETIOBEUYECKOW  KYJIbTYpbl, YHHBEPCAIHHOM  SI3BIKE  HAYKH,
MO3BOJISIONIEM OMUCHIBATh M M3y4aTh PEabHBIC MPOIIECCHI U SBJICHMUSI.

B nporpammy BKITIOUEHO coJiep)KaHue, HAMpaBICHHOE Ha (POPMHUPOBAHHE
y CTYJICHTOB KOMIIETCHIIMH, HEOOXOAUMBIX JiJis1 kKauecTBeHHOro ocBoeHusi OIIOIT
CIIO na 6a3e ocHOBHOTO 00Iero 00pa3oBaHus C MOJYYEHUEM CPEAHETO OOIIEro
oOpa3oBaHMsi — TPOrpaMMbl TIOJTOTOBKH KBaTU(UIIMPOBAHHBIX pPabOYMX,

CITyXaIuX, MPOrpaMMbl MOATOTOBKM crienuanuctoB cpennero 3BeHa (IITIKPC,
[TICC3).



B paboueii mporpamme y4eOHON AUCIUTUIHHBI «MaTeMaTHKay yTOUHSIETCS
colepkaHue y4eOHOro Marepuana, IOCIeJOBaTEIbHOCTh €ro  M3y4eHHS,
pacnpeneneHue yuyeOHbIX 4acoB, TeMaThkKa pedepaToB, BHUJIBI CaMOCTOATEIbHBIX
pabot, ¢ ydé€roM cnenupUKd MPOrpaMM NOJATOTOBKH KBaJU(DUIIMPOBAHHBIX
pabouunx, CIyXaluX U CICIHAINCTOB CPETHEr0 3BeHa, OCBAaMBAEMOM Mpodeccuu
WU  CIEIUAIbHOCTH, peaau3yeTcsa oOpa3oBaTeibHas MporpaMma CpeaHEro
obmero obpazoBanusi B npegenax ocBoeHust OIIOIT CIIO na 6a3ze OCHOBHOTO
ob1iero oOpa3oBaHus,

[IporpammMa MOKET UCHOJIB30BAThCA JAPYTMMH  NMPOGECcCHOHATBHBIMU
o0pa3oBaTeNbHBIMU  OpPTaHU3ANMAMH,  PEATM3YIOIIMMH  00pa30BaTEIIbHYIO
MporpaMMy CpeaHero oOmiero oOpa3oBaHUsl B MpeJiesiax OCBOCHUS OCHOBHOM
OIIOII CTIO na 6a3e ocHoBHoro odiero oopazosanus (IITKPC, ITIICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUTIJIAHBI
«MaTtemaTuka: ajirebpa U Ha4ajIa MATEMAaTHYECKOT0 AHAJIN3A;
reoMeTpushH)

Marematuka  sBiseTcs  (pyHIaMeHTalnbHOW  0OmieoOpa3zoBaTEIbHOM
JTUCIUIUIMHOW CO  CJIOKUBIIMMCS YCTOMYMBBIM COJACpKaHUEM U OOIIMMU
TpeOOBaHUAMU K MOJATOTOBKE 00yYarOLIUXCA.

B mnpodeccuonanbHbIX 00pa3oBaTEIbHBIX OpPraHU3AlUSX, PEATU3YIOIIUX
00pa3oBaTeIbHYI0 MPOrpaMMy CpeIHEero ooOiero oOpa3oBaHUsS B TNpeaesiax
ocBoerusi OIIOII CIIO na 6a3e OCHOBHOro 00IIero 0Opa3OBaHMs, WU3YUEHUE
MaTEeMaTHKd HMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT MPOQHIIL
po¢heCcCUOHAIBLHOTO 00pa30BaHUsI.

IIpu  ocBoenun  mnpodeccuit CIIO wu  cneumansHocTedt  CIIO
€CTECTBEHHOHAYYHOTO npoduis MpoQeCCUOHAIBHOTO oOpa3oBaHus,
cnermanbHocteir  CIIO  rymanutapHoro  mpoduins  npodecCHuOHATBHOTO
oOpa3oBaHMsi MaTemaTHKa u3y4daeTcss Ha Oa3zoBom ypoBHe DPI'OC cpennero
oOmero obpaszoBanusi, mpu ocsoenun npodeccuit CI1O u cnenumansunocteit CITO
TEXHUYECKOT0 M COIUAIbHO-3KOHOMHYECKOTO Tpoduieit npodeccuoHaaIbHOTO
MaTeMaTuKa u3y4aeTcss Oosiee yriayOJeHHO, Kak mnpoduiabHas ydyeOHas
IUCIMIUIAHA, YYUTHIBAaMOIAs crnenu(uKy ocBaMBaeMbIX MPOQPEcCHid  WIu
CIICIIMAJILHOCTEH.

OTO BBIpaXKAeTCs dYepe3 CcoJep)KaHue OO0y4YeHHs, KOJIMYECTBO YacoB,
BBIICJIIEMBIX HA M3YYCHHE OTICIBHBIX TEM IPOrPAMMBbI, TIYyOMHY UX OCBOCHHS
CTYICHTaMH, 4Yepe3 O0BeM U XapakTep NPAKTHUYECKUX 3aHSATUH, BUIBI
BHEAYJIUTOPHOM CaMOCTOSITEIbHON paboThI CTYICHTOB.



OO6mme 1en W3y4YeHUs MaTEMaTUKH TPAJAUIMOHHO  pPEaU3yloTCs B
YeTBHIPEX HaNpaBICHWsIX — oOOIee TMpeacTaBieHHe 00 UASsIX W METOAax
MaTeMaTHKH, WHTEJUICKTyallbHOE  pa3BUTHE, OBJAJCHHEC  HEOOXOIUMBIMH
KOHKPETHBIMH 3HAHUSMU M YMEHUSIMH, BOCITUTATEIILHOE BO3/ICHCTBHE.

[Tpodunuzaius 1eneid MareMaTHYeCKOro 00pa3oBaHUsl OTpakaeTcs Ha
BBIOOpE MPUOPUTETOB B OpPraHU3aIlMN yUeOHOU JAesTeNbHOCTH o0yJarommxcs. J{is
TEXHUYECKOTO, COIMAIBHO-IKOHOMHUYECKOTO Tpodrieii mpodeccrnoHaTBHOTO
oOpazoBaHMsi BBIOOp TII€JI€H CMeIIaeTcs B MParMaTHYeCKOM HaNpaBlICHUH,
MPEIYyCMAaTPUBAIONIEM YCHJICHWE W PaCIIUpPeHUE MPHUKIATHOTO XapakTepa
M3Y4YCHUS MATEMaTHKH; TPEUMYIIICCTBEHHON OPHEHTAIIMA Ha ajITOPUTMHUYCCKUIN
CTHIIb M03HABATEILHOM JESITEIIBHOCTH. Hus TYMaHUTApHOTO "
€CTECTBEHHOHAYYHOTro TMpodmie mnpodeccuoHaIbHOro o00pa3oBaHusi OoJiee
XapaKTEPHBIM SBIISIETCSI YCUJIEHHWE OOIIEKYJIbTYpPHOU COCTaBJISIOMEH y4eOHOH
JUCIUIUIMHBL C OpUEHTAIlMell Ha BHU3yaJIbHO-OOpa3HBIA U JIOTMYECKHM CTHIU
y4ueOHOH paboTHI.

N3yuyenne matemMaTuku Kak mpoduiIbHON 0011e00pa3oBaTeIbHON yueOHOM
JTUCITUTUIMHBI, YIUTHIBAIOIICH CIEIM(UKY OCBAaMBAEMBIX CTYIEHTaAMHU Mpodeccuit
CIIO nmu ciermansHOCTH CITO, 06ecnieunBaeTcst:

— BBIOOPOM Pa3JIMYHBIX MOJAXO0/I0B K BBEJICHUIO OCHOBHBIX IMOHSATHU;

— (hopMUpOBAHMEM CHUCTEMbl Y4YEOHBIX 3aJaHui, 00eCIeUUBAIOIINX
3¢ (PEeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

—o0orailieHueM CHeKkTpa CTWiIed Y4yeOHOM JesTeNbHOCTH 3a CYeT
COTJIaCOBaHUSI C BEIYIIUMH JEATEIbHOCTHBIMH XapaKTEPUCTUKAMH BBIOpAHHOM
npodeccun/ CreruaIbHOCTH.

[IpodunbHas coctapisiomias OTpa)kaeTcss B TPeOOBAHUSX K IMOATOTOBKE
00yJaroImuxcs B 4aCTH:

— o0Iel CcUCTEeMbl 3HAHWMM: COJIep)KAaTelIbHbIE TPUMEPHI HCIIOJIb30BAHUS
MaTeMaTHYECKHUX UCH M METOJI0B B TPO(ECCHOHATILHOM ACATEIBHOCTH;

— YMEHHI: pa3Iudyue B YPOBHE TPEOOBAHWH K CIOKHOCTH MPUMEHSIEMBIX
aJTOPUTMOB;

— IPAKTUYECKOTO HCIOJIB30BaHUS TMPUOOPETEHHBIX 3HAHWMM W YMCHHM:
WHIUBUIYaJIbHOTO yY4eOHOTO OMBITa B MOCTPOSHUU MATEMaTHYCCKHUX MOJICTICH,
BBITIOJTHEHUN UCCIIEA0BATEIIbCKUX TTPOCKTOB.

Takum oOpazoM, peanmu3amusi COACpPKAHUA y4eOHOW  TUCIUTIIIMHBI
OPHUEHTHUPYET Ha MPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTePUCTUK YIeOHOM
paboThI, 3aBUCAIIUX OT NMPpoduiisi MPoPhecCUOHATLHOIO 00pa30BaHUsl, TTOTYUEHUS
OTMbBITa HWCITOJIb30BAaHUS MATEMATHKH B COACPKATEIBHBIX W MPOQPECCHOHAIBHO
3HAUUMBIX  CUTyallMsiX 10  CpPaBHEHHIO ¢  (OPMabHO-YPOBHEBBHIMU
PE3YNbTATUBHBIMHU XapaKTEPUCTUKAMH O0yUCHHUS.



Conepxanne y4eOHOW JUCHUIUIMHBI Pa3pabOTaHO B COOTBETCTBUH C
OCHOBHBIMHU COJICPKATEITHHBIMH JTUHUSIMHA 00yUEHUS MaTEMAaTHKE:

— anreOpanyeckasi JMHUS, BKIIOYAIONIAs CUCTEMATH3allUI0 CBEJICHUU O
YHCIIax; U3y4eHNE HOBBIX U 0000IICHNE paHee N3yUeHHBIX ONeparuii (BO3BEACHUE
B CTEINEHb, W3BJCUYCHHE KOPHS, JIOTapu(MHUpPOBAHUE, CHHYC, KOCHHYC, TaHTCHC,
KOTaHTeHC W 0OpaTHBIC K HUM); U3yUYE€HUE HOBBIX BHIOB YHCIIOBBIX BBHIPAKCHUHA U
dbopMyn; COBEpIICHCTBOBAHWE MPAKTUYCCKUX HABBIKOB W BBIYUCIUTEILHON
KyJbTYphl, pPACIIUPEHUE M COBEPIICHCTBOBAHHE aireOpanvyeckoro ammapara,
c(hOPMUPOBAHHOTO B OCHOBHOM IIIKOJE€, M €ro NPUMEHEHHWE K PEHICHUIO
MaTEMaTUYECKUX U MPUKIIAIHBIX 33]1a4;

— TEOPETUKO-(DYHKIIMOHATIbHAS JIMHKSI, BKJIIOYAIOIIAS CHCTEMATH3aIuI0 U
pacIMpeHne CBeIeHNH 0 (DYHKIHMAX, COBEPIICHCTBOBAHKE IPAPUICCKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMU HJIEIMH M METOJaMU MAaTeMaTUYeCKOro aHalihu3a B
o0beMe, TMO3BOJISIONIEM HCCIEIOBAaTh dJEMEHTapHble (GYHKIUU ¢ PEeIIaTh
pocTeriue reoMeTpuieckue, Gu3nueckue u Ipyrue NpuKiaaHbie 3aauH;

— MWHUS YpaBHEHWW W HEPABEHCTB, OCHOBAaHHAs Ha TIOCTPOCHUU W
UCCJIEIOBAHUM MAaTEMaTUYECKUX MOJIEJIEH, MepeceKaroiasics ¢ anredpaniyeckon u
TEOPETUKO-(DYHKIIMOHAILHON ~ JUHUSMU M BKJIOYAIONIas  pa3BUTHE U
COBEPIIICHCTBOBAHNE TEXHUKH alreOpamdecKuX MpeoOpa3oBaHUM I PEIICHUSI
ypaBHEHWH, HEPABEHCTB M CHCTEeM; (OPMHPOBAHHWE CIIOCOOHOCTH CTPOUTH M
MCCJIEIOBATh MPOCTECUIITNE MAaTEMATHYCCKUE MOJIEIH TPH PEIICHUM MPUKIIATHBIX
3a/1a4, 3a71a4 U3 CMEKHBIX U CTICITUATBHBIX JUCITUTLINH,

— TeOMETpUYECKasl JIMHUS, BKJIIOYAIONIAs HATJSAHBIC TPEJACTABICHUS O
MIPOCTPAHCTBEHHBIX (UTYpax M U3YUCHUE UX CBOMCTB, (GOPMHUPOBAHNUE U Pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOP&KEHHUS, PA3BUTHE CIOCOOOB TE€OMETPUYECKHUX
U3MEpPEHUN, KOOPJAMHATHOTO ¥  BEKTOPHOTO  METOJOB  JJIsi  PEIHICHUS
MaTEMaTUYECKUX U MPUKIIAIHBIX 33]1a4;

— CTOXaCTUYeCKash JIMHHS, OCHOBAaHHAs Ha pa3BUTUU KOMOWHATOPHBIX
YMEHUH, TPEACTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYaIOILIEro MUpA.

Paznenbr (Tembl), BKJIIOYEHHBIE B COJEpKaHHE Y4YEOHOW AMCITUIUIMHBI,
SBJISIFOTCSL OOIIMM I BceX Mpoduiiel mpopeCcCHOHATIBHOTO 00pa30oBaHusl U MpHU
BCEeX 00beMax y4yeOHOro BPEMEHH HE3aBHUCHMO OT TOTO, SBJSETCS JIM ydeOHas
nucuuiuinHa «MatemaTtrkay 0a30Boi WM MPOGUITLHOM.

B mpumepHBIX TeMaTWYeCKHMX IUIaHaX IPOTpaMMbl YYeOHBIA MaTepual
MpeAcTaBieH B (opmMe  yepenyromerocss  pa3BepThIBAaHUS  OCHOBHBIX
collepKaTeNbHBIX ~ JUHUK  (anreOpandeckas, TEOPETUKO-(DYHKIIMOHAIbHAS,
YpaBHEHUN M HEPABEHCTB, T'€OMETPUYECKAas, CTOXAaCTUYECKas), YTO IMO3BOJIIET
rMOKO HCIIOIh30BaTh WX PACIOJIOKCHUE W B3aUMOCBS3b, COCTaBIISATH pPabOuUMid



KaJICHJIAPHBIN TIJIaH, MO-pasHOMY uepenys y4deOHbIe TeMbl (TJIaBbl ydeOHUKA),
yuuThIBasg npoduiib npodeccuoHaIbHOro 00pa3oBaHus, CrenudUKy ocBauBaeMomn
npodeccun CIIO wmmm cnemumansHoctu CIIO, rioyOuHy u3ydeHHs MaTepuala,
YPOBEHb MOATOTOBKH CTYJCHTOB 110 MaTEMaTHUKe.

[IpenyiaraeMble B MNPUMEPHBIX TEMAaTUYECKHUX IUTaHAX pa3Hble OOBEMBI
y4eOHOTO BpEMEHM Ha H3yYe€HHUE OJHOM U TOH K€ TEeMbl PEKOMEHIYEeTCS
WCIIOJIB30BaTh ISl BBITIOJIHCHHSI PA3IMYHBIX Yy4eOHBIX 3amgaHuil. Tem caMbiM
pasznuyus B TpeOOBAHUAX K Pe3ysibTaTaM OOYYCHHS MPOSBATCS B YPOBHE HABBHIKOB
0 PEIICHHUIO 3a/1a4 U B OTBITE CAMOCTOSITETILHOU PaOOTHI.

N3yuenne o01meoOpa3oBaTebHON YYEOHOUW MUCHUIUIMHBI «MaTteMaThkay
3aBepIlaeTcs MoJBEICHUEM UTOTOB B (OpME SK3aMeHa B paMKax MPOMEKYTOUHON
aTTecTalli CTYAEHTOB B mpouecce ocBoeHust ocHoBHou OIIOIT CIIO ¢
nosyueHueM cpennero oodmero oopazosanus (IIIIKPC, I[TTICC3).

B paznene nporpammbl «Coaepxanue y4eOHON IUCHUIUIMHBD) KYpPCUBOM
BBIJICJICH MaTepual, KOTOPhIN MPU M3YYECHUU MATEeMAaTHKU U Kak 0a30BOM, M Kak
npopuIIbHON yueOHOM MUCHIUIUTUHBI KOHTPOJIIO HE MOJICKHUT.

MECTO YYEBHOH JUCIHUIIJIMHBI B YYUEEHOM ILIAHE

VYyebnas nucummimHa «MaTtemaTuka: anreOpa U Hayajla MaTeMaTHYeCKOro
aHaJIN3a; TEOMETPUS SIBISIETCS yUYCOHBIM MPEAMETOM 0053aTeIbHON MPEAMETHOMN
obnactu «Maremaruka u uHpopmaruka» OI'OC cpegnero oOuiero 0opa3oBaHusl.

B mpodeccrnonanbHbix 00pa3oBaTeNbHBIX OpraHU3alUSX, PEaTU3yIONTUX
00pa3oBaTeIbHYI0 MPOrpaMMy CpEIHEro o0iiero oOpa3oBaHUS B Mpenesiax
ocoerust OIIOII CIIO na 6a3e ocHOBHOro oo6Omiero oOpa3oBaHus, y4yeOHas
muciiuinHa - «Marematukay —u3ydaercs B 00IeoOpa3oBaTebHOM  ITUKIIE
yueOnoro miana OIIOIT CIIO nHa 6a3e OCHOBHOTO 00IIero 0Opa3oBaHHS C
noryueHuem cpeanero oomero odpaszopanus (IITIKPC, IITICC3).

B yueOnpix mmanax [IIIKPC, TINICC3 y4yebnas  AUCIUILIMHA
«MaremaTuka» BXOJUT B COCTaB oOOMmMUX 00Ie00pa30BaTENbHBIX YUEOHBIX
TUCIUIUINH, (OPMUPYEMBIX M3 00s3aTelbHBIX MpeaMeTHbix obnacteir OI'OC
cpeaHero obmiero oopazoBanus, ;i npodeccuit CIIO mmum crienmanpHOCcTe CI1O
COOTBETCTBYIOIIETO Mpoduisi MpodhecCUOHATBHOTO 00pa30BaHusI.

PE3YJbTATHI OCBOEHUSA YUYEFHOM JUCIUITIJINHBI

OcBoeHue  cojepxkaHus  y4eOHOM — OUCHMIUIMHBI  «MaTeMaTuka
oOecreunBaeT JOCTIKEHNUE CTYICHTAMH CIIEAYIOIINUX Pe3ya1bmamos.



JUYHOCMHBIX:

o chOpPMHPOBAHHOCTh  TMPEJCTABICHUA O  MaTreMaTHKe  Kak
YHUBEPCAIBHOM $SI3bIKE HAYKH, CPEJICTBE MOJICIUPOBAHUS SIBICHUM U MPOIECCOB,
00 HJIesIX U METOJIaX MaTEMATHUKU;

o NOHMMAaHUE 3HAYMMOCTH MaTeMaTHKU [IJIi HayYHO-TEXHUYECKOTO
mporpecca, CHOPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K 4YacTu
00111€UeNIOBEUECKON KYJIbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOpUEH pa3BUTHUS
MaTEMAaTHUKH, SBOJIIOIUEH MAaTEMAaTUICCKUX UJICH;

o pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXEHUS, AJITOPUTMHYECKOM KYJIbTYpbl, KPUTUYHOCTH MBINIJICHUS  Ha
YpOBHE, HE0oOXOoauMoM isi Oyayiied npodecCHOHANIbHOW NeSTeNbHOCTH, st
MPOJOJIKEHUS 00pa30BaHUs U cCaMOO0pa30BaHUS;

o OBJIAJICHWE  MAaTeMaTHUYECKUMHU  3HAHUSIMHU U YMEHHUSIMH,
HEOOXOAMMBIMA B  TIOBCCJHEBHOW  JKW3HHM, JUIA OCBOCHHUS  CMEKHBIX
€CTECTBEHHOHAYYHBIX JUCIUIUIMH U JUCIUIUIUH TpOo(EeCcCHOHaIbLHOTO UKIIA, s
noydyeHuss oOpa3oBaHMs B 00JacTsIX, He TpeOyromux  yriIyOJIeHHON
MaTEeMaTUYECKOMN MOJITOTOBKH;

o TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHMIO, B TOM YHCIIE
caM0o0Opa30BaHNI0, HA TPOTSHKEHUU BCEW JKU3HU; CO3HATEIbHOE OTHOIICHHUE K
HETIPEPHIBHOMY O0pa30BaHUI0 KaK YCJIOBHIO YCHEHIHOW MpodeCCUOHAIBHOU U
OOIIECTBEHHOM JCSITCITHHOCTH;

o TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPYECKOW U
OTBETCTBEHHOU JIESITEIIbHOCTH;

o TOTOBHOCTh K  KOJUJIEKTMBHOW paboTe, COTPYyIAHUYECTBY CO
CBEPCTHUKAMH B  00pa3oBaTeNbHOM, OONIECTBEHHO TMOJIE3HOW, y4yeOHO-
HCCIIeIOBATENbCKOM, MPOESKTHON U APYTUX BUAAX ACATEIbHOCTH;

o OTHOIIEHUE K MPO(PECCHOHATEHON NeATeIbHOCTH KaK BO3MOKHOCTH
ydacThss B PEHICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYJapPCTBEHHBIX,
0O0IIIeHAITMOHATBHBIX MMPOOIIEM;

MEmManpeoMenHuIx:

. YMEHUE CaMOCTOSITEIPHO OMPENEisaTh LEeTu JeATeTbHOCTH |
COCTAaBIATh  IUTAHBI  JEATEIHHOCTH, CaMOCTOSITEJTbHO  OCYIIIECTBJIATH,

KOHTPOJIMPOBaTh M  KOPPEKTHPOBATH  AEATEIBHOCTH, HCIIOJb30BaTh  BCE
BO3MOKHBIE PECYPCHI ISl JOCTMIKEHHSI ITOCTABJICHHBIX LIEJIEW W peanu3aluu
IJTAHOB JESITeIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUN B PA3IUYHBIX CUTYAIUSX;



= yMEHUE MPOAYKTHBHO OOIIATHCS M B3aMMOJICHCTBOBAThH B MPOIECCE
COBMECTHOM  NI€SITENBHOCTH, YYWUTHIBATH MO3WLHMH  JPYTHUX  YYaCTHUKOB
nesTenbHOCTH, (O (PEKTUBHO pa3peniaTh KOH(IUKTHI;

. BJIaJICHUE HaBbIKAMU I103HABATEIbHOM, Y4eOHO-UCCIIEeI0BATENHCKON
U TPOCKTHON IEATEIHHOCTH, HAaBBIKAMHU Pa3pelIeHUs MpoOJieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY TOHMCKY METOJOB PEIICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOAO0B II03HAHUS,

. TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITEIbHOM HMH(pOPMAIMOHHO-
MMO3HABATEJIbHOMN JIEATEIIbHOCTH, BKIIIOYasi yMEHHUE OPUEHTUPOBATHCS B PA3TUUHBIX
HUCTOYHUKAX HHGPOpPMAIMU, KPUTHYECKH OICHUBaTh U HUHTEPIPETUPOBATH
nH(}OpMAITHIO, TTOTYIaeMYI0 U3 Pa3TUYHBIX HCTOYHUKOB;

. BJIQJICHUE SI3bIKOBBIMH CPEACTBAMH — YMEHUE SICHO, JIOTUYHO U TOYHO
M3JIarath CBOIO TOUYKY 3PEHHUsI, UCII0JIb30BaTh a/ICKBATHBIC SI3bIKOBBIC CPEJICTBA;

. BJIaJICHUE HaBBIKAMU TO3HABATEIBHOU pediieKCMU Kak OCO3HaHUS
COBEpIIAEMBIX JIEUCTBUA W MBICIUTEIBHBIX IPOLECCOB, HX PE3YJIbTaTOB U
OCHOBAHHUI, TPAHUI] CBOETO 3HAHUS M HE3HAHMUSI, HOBBIX MO3HABATEIbHBIX 3a7a4 U
CPEACTB UX JOCTHKCHUS;

. HEJICyCTPEMJIICHHOCT, B TOMCKaX W  TPUHITUU  PEUICHUH,
CO00Pa3UTEIHLHOCTD u WHTYULUS, pPa3BUTOCTh MPOCTPAHCTBEHHBIX
IPEe/ICTaBIICHUI; CIIOCOOHOCTh BOCIIPUHUMATh KPAaCOTy U TApMOHUIO MUPA;

npeoMemHbIX:

. chOpPMHUPOBAHHOCTh TPEJCTABICHUN O MaTeMaTHKe KaK 4YacTu
MUPOBOM KYJIbTYpPhl U O MECTE€ MAaT€MaTUKH B COBPEMEHHOW LMBUIIM3AIUU, O
croco0ax OMUCaHusl HAa MaTEeMaTUYECKOM SI3bIKE SIBJICHUU peabHOrO MUPA;

. c(hOpMHPOBAHHOCTh TPEACTABICHUA O MAaTEMaTUYECKUX TMOHSITHUSIX
KaKk O BaXXHEUIIHUX MATEMATHYECKUX MOJENSIX, IMO3BOJISIONIUX OMUCHIBATH U
M3ydaTh  pa3Hble TPOLECCHl UM  SIBJIEHUS; TOHUMAHHE  BO3MOXKHOCTHU
AKCMOMATUYECKOT0 MOCTPOCHUSI MAaTEMAaTUUECKUX TEOPHUI;

o BJIAJICHUE METOJaMHU JIOKa3aTeJIbCTB M AJITOPUTMOB PEIICHMUS,
YMEHHUE UX MPUMEHSTh, MNPOBOAUTH JIOKA3aTEIbHBIE PpACCYXIEHUS B XOJE
pelieHus 3ajay;

o BJIQJICHUE CTaHJIAPTHBIMU TpUEMaMH pPEIIeHUsS palMOHAIbHBIX U
UppalMOHAIbHBIX,  [OKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPHUUECKUX
YpaBHEHUI U HEPABEHCTB, UX CHUCTEM; HUCIOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX
porpaMM, B TOM YHCJE JIA MOUCKA MYyTH PEUIEHUS U WILTIOCTPALMU PEUICHUS
YPABHEHHI U HEPABEHCTB;

o c(hOPMUPOBAHHOCTh MPEJCTABICHUN 00 OCHOBHBIX TOHSITHUSX
MaTeMaTUYECKOr0 aHaIN3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM XapaKTEpPU30BaTh



noBeieHNe (PyHKUUN, UCTIOTb30BaHUE TIOMYUYEHHBIX 3HAHUHN JJIs1 OMIMCAHUS U
aHaJIM3a pEAbHBIX 3aBUCUMOCTEW;

o BIIaJICHUE OCHOBHBIMHU IOHATUSAMH O IJIOCKUX M MPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (Urypax, X OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh Ha 4YepTekax, MOAEISIX U B PEATbHOM MHPE T'€OMETPUUYECKHE
(Gurypbl; NpuMEHEHHE U3YYEHHBIX CBOWCTB IeOMETpUYECKUX GUryp u (opmyn
JUISl pELIEHUS] TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IIPAKTUYECKUM COACPKAHUEM;

o C()OPMUPOBAHHOCTh IPEACTABICHUI O Tmpoueccax U SBJICHMSX,
MMEIOIINX BEPOSITHOCTHBIA XapakTep, O CTATUCTHYECKMX 3aKOHOMEPHOCTSX B
peasbHOM MHpE, 00 OCHOBHBIX MOHSTHUSAX 3JEMEHTApHOW TEOPUU BEPOSTHOCTEM,
YMEHUH HaxXOAUTh W OLICHUBAaTh BEPOATHOCTM HACTYIUIEHUS COOBITHI B
OPOCTENIINX MPAKTUYECKUX CUTYallUsIX U OCHOBHBIEC XapaKTEPUCTUKU CIIyYailHBIX
BEJINYMH;

J BJIAJCHUE HABBIKAMU HCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
Mporpamm IpH peuieHu  3a1au.

COJEPKAHUE YYEBHOHN JUCILUIIJIUHBI

Beenenue

Matematuka B  HayKe, TEXHUKE, OKOHOMHUKE, HH(POPMAIIMOHHBIX
TEXHOJIOTUAX W TPAKTUYECKON JnedarenpHOCTH. lLlenmn W 3amaum  u3ydeHUs
MareMatuku npu ocBoeHuu npogeccuii CI10 u cnenmansHocten CIIO.

AJITEBPA
Pa3zBurne noHATHS 0 YUCTIE
[enbie u parmoHanbsHble yucna. [elictButenbHbie uncna. [lpubausicentvie
evryucaenus. Komnaexcuole uucna.
Kopuu, crenenu u sorapupmsi
Kopnu u crenenu. KopHu HaTypallbHOM CTENEHU U3 YUCIIA U UX CBOMCTBA.

Crenenu ¢ paluMoHaJIbHBIMU IIOKa3aTelssMH, uX cBoicTBa. CremeHu ¢
JNIEUCTBUTENBLHBIMHA NTOKa3zaTensaiMu. Ceolicmea cmenenu ¢ O0eucmeumenbHbiM
nokasameinem.

Jlorapudwm. Jlorapudm ymciaa. OCHOBHOE JOrapu(PpMUUECKOE TOXKIECCTBO.

JlecsiTuunble W HaTypajibHble Jorapudmel. [IpaBuia neiicTBuil ¢ orapudmamu.
IIepexox K HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanue anreopandecKux BBIPpAYKEHUIA. [IpeobpazoBanue

palMOHAIBHBIX, VMppalHOHAIBHBIX CTEIIEHHBIX, MTOKa3aTEIbHbBIX 51
Jorapu(MUUECKUX BBIPAKCHHM.
IIpakTUyeckune 3aHATHS:



ApudmMernueckue MEWCTBUS HAJl YHUCIAMH, HAXOXICHUE MPUOIMHKEHHBIX
3HAQYCHUHW BEIMYMH W  TMOTPEIIHOCTEH  BBIUMCICHMM  (aOCOMIOTHOM U
OTHOCHUTEJIBHOM ), CPaBHEHUE YMCIIOBBIX BBIPAXKECHUH.

BrluncneHne u cpaBHEHNE KOPHEN. BrINoJIHEHNE pacyeToB C paJuKalaMu.

Pemenne mppanmoHabHbIX ypaBHEHUN. HaxokaeHne 3HAYEHUN CTENEHEN
C pauudoHaJIbHBIMH TOKazaTensiMu. CpaBHeHue cteneHed. I[IpeoOpazoBanus
BBIPAKEHUM, COAEPIKAIINX CTEIIEHU. Perenre nokaszarenbHbIX ypaBHEHUI.

Pemenne npuknagHeix 3aaa4.

Haxoxxnenune 3HaueHuit Jorapudma 1O MPOU3BOJBHOMY OCHOBAHHUIO.
Ilepexoxq OT OAHOTO OCHOBaHUS K JpyroMy. BblYucieHue W CpaBHEHHUE
norapudmoB. JlorapupmMupoBaHue 1 MOTSHIIUPOBAHUE BBIPAKECHU.

[Tpubnu>keHHbIE BRIYMCICHUS U PEIICHUS] PUKIIATHBIX 3a/1a4.

Pemenue norapu(pMudecKux ypaBHEHHM.

OCHOBbBI TPUTTOHOMETPUH

OcCHOBHBIC IOHATHA

Pamnannas wmepa yrma. BpamarensHoe nBwkeHune. CHHYC, KOCHHYC,
TAHT'€HC U KOTAHT€HC YHCIIA.

OCHOBHBIC TPUTOHOMETPUYECKHE TOXKIECTBA.

®opmynbl  npuBeacHus. Dopmyinbl  cinoxeHus. DPopmynbl  YABOCHUS
Dopmynbl NOJOBUHHO20 Yead.

IIpeoOpa3zoBaHusi NPOCTEHINMX TPUTOHOMETPHUYECKHUX BbIPAKECHUI.

[IpeoOpa3zoBaHne CyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B MPOU3BENCHUE
U TPOU3BENICHUS B CyMMY. Bwipaoicenue mpueconomempuieckux QyHkyuu yepes
MAH2EeHC NOJIOBUHHO20 apeyMeHma.

Tpuronomerpnyeckue ypaBHeHUs1 U HEPAGCHCMGA.

[IpocTeiiue TPUTOHOMETPUYECKUE YpaBHEHUS. lIpocmeuwiue
Mpu2oHOMempuyecKue HepaseHcmaa.

OOparHble TPUTOHOMETPUYECKHE (QYHKIMHU. ApPKCHUHYC, apKKOCHUHYC,
apKTaHTEHC.

IIpakTUyeckue 3aHATHA:

PagnanHblii METON M3MEpEHUs YIJIOB BpAIEHUS M CBSI3b C TPaayCHOM
MEpOH.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYJbl  CIOXKECHMS,
YIBOCHMS, TMpPeoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKUX  (DYHKIHMI B
pOoU3BEAEHUE, TPEoOpa30BaHUE MPOU3BEICHUS TPUTOHOMETPUUECKUX (DYHKIIMM B
cymmy lIpocrenmme TpUroHOMEeTpUYECKUE YPaBHEHNSI M1 HEPABEHCTBA.



OOpaTHble TpPUTOHOMETpHYECKHE (YHKUUU: apPKCUHYC, AapKKOCHHYC,
ApPKTaHI'EHC.

®YHKIUA, UX CBOHCTBA Y TPAOUKH

@Oynknuu. OOnacTe OMNpeAesieHuss M MHOXECTBO 3HA4YCHW; Tpaduk
byHK1IMU, TOCTpoeHuE TpaduKkoB GYHKINN, 3aJJAHHBIX PA3IMYHBIMU CIIOCOOaMHU.

CroiictBa  QyHKUMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTD,
OTPaHUYECHHOCTb, MEPUOAUYHOCTh. I[IpOMeKyTKHM BO3pacTaHus W YObIBaHUS,
HaumOoJbIlleE M HAWMEHbIIIEe 3HAYEHUs, TOYKH HKcTpemyma. ['paduueckas
uHTepnperanua. [IpuMepsl GYHKIIMOHANIBHBIX 3aBUCUMOCTEHl B  peaibHBIX
nmpoleccax u siBIeHUsAX. Apudmerndyeckue onepanuu Haa QyHkiusmu. CroxHas
bynkius (komnozuuus). Ilousamue o Henpepbl8HOCMU DYHKYUU.

Oopatnbie ¢yukuun. Obaacms onpedeneHus u 001acmb  3HAYEHUl
oopamuou ynxkyuu. I pagpux oopamuoti pyHKyuu.

CreneHnble, noKa3artejbHbIe, Jorapupmuveckue "
TpuroHoMerpudeckue pynkuun. QOoOparubie TpUroHoMeTpudeckne GyHKIuM.

Omnpenenenus PyHKIMMA, UX CBOWCTBA U TpaUKH.

[IpeoOpazoBanust rpadukoB. I[lapannensHbIl  MEepeHOC, CUMMETPUs
OTHOCHUTEJIBHO OCEl KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBLHO Hayajaa KOOpPAUHAT,
CUMMETpPHSI OTHOCHUTEIIBHO MPAMON Y = X, pacTsHKEHUE U CXKATHUE BJIOJb OCEH
KOOPAUHAT.

IIpakTUyeckue 3aHATHSA:

[IpumMepbl 3aBUCUMOCTEN MEXIAy MEPEMEHHBIMU B pEaNIbHBIX MpoIeccax U3
CMeXHBIX AucuuiuinH. Onpexaenenue ¢pyHkuuid. [loctpoenne u urenue rpaduxon
¢bynkuuid. WccnemoBanue ¢dyuknuu. CBoWCTBAa JIMHEWHOM, KBaJpaTHYHOM,

KyCOUHO-JIMHEWHOW U JpoOHO — JuHelHoW ¢QyHkiuii. HenpepwiBHbie U
nepuoandeckue ¢yHkuuu. CBoiicTBa U TpaduKu CHHYCa, KOCMHYCa, TaHT€HCA U
kotanreHca. OOpartubie  GyHKIUU u ux rpapuku. OOpaTHbIC

TpuroHomerpuueckue  Qynkuuu.  IIpeoOpasoBanusi  rpaduka  QyHKUMH.
IMapmonunueckue konedanus. [Ipukiaaneie 3a1auu.

[TokazarenbHble, Jorapu@MUUecKue, TPUTOHOMETPUUECKHE YpaBHEHUS U
HepaeeHcmeda.

HAYAJIA MATEMATHYECKOTI'O AHAJIU3A

IMociaenoBareabHocT. CrocoObl 3aJaHUSI W CBOWCTBA  YHCIIOBBIX



IIOCJIENOBATEIBHOCTEN. llonamue 0 npeodene nocneo008amenbHOCMU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCAe008amMeNbHOCHU.
CyMmMupoBaHue nocieoBareabHocTeil. beckoneuHo yobiBaromias reoMeTpuieckas
IIPOTPECCHUS U €€ CyMMa.

IIpousBoanasn. [lonarue o nmpous3BoAHON (PYHKIHH, €€ TEOMETPUUCCKUNA U
bu3nueckuii cMbIci. YpaBHEHUE KacaTeabHOU K rpaduky @yHkiuu. [IporsBoanbie
CyMMBI, Pa3HOCTH, TPOU3BEACHHUS, 4YacCTHOro. IIpou3BogHbIE OCHOBHBIX
aneMeHTapHbIX QyHKIWN. [[puMeHnenrne mpou3BOAHON K MCCIIEIOBAHUIO (QyHKITAN
U TOCTPOCHUIO TpadukoB. [Ipouzsoouvie 0Opamuou QYHKYuU U KOMHOZUYUU
@yHKyuu.

[IpumMepbl UCHONIB30BAHUS MPOWU3BOAHOM [JII HAXOXKICHHS HAWIY4YLIEro
pelieHns B MPUKIAAHBIX 3aja4dax. Bropas mpous3BoaHas, €€ T€OMETPUUECKUNA U
¢usnueckuii cMmbica. HaxoxkaeHue cKopocTH Juisl Mpoliecca, 3aJaHHOro (popMyIion
U rpaduKom.

IlepBooOpa3Hast U uHTerpaJ. lIpumeHeHne ompeneneHHOro MHTErpana
Ul HAXOXICHUSA IUIOMIAA KPUBOJMHEWHOW Tpaneuuu. Popmyna Herotona-
Jleitonuma. [IpumMepsl npuMeHeHHsI UHTETpasia B PU3UKE U TEOMETPUHU.

IIpakTHyeckue 3aHATHS:

YucnioBas moclieJoBaTeIbHOCTD, CIIOCOOBI €€ 3a/1aHusl, BBIYUCICHUS YJICHOB
nocienoBaTenbHoCcTU. [lpenen mocnenoBaTenbHOCTH. beckoHeuHO yOBIBaromas
reOMETPUYECKAs IIPOTPECCHU.

[Ipon3BoiHas1, MEXaHUYECKUN U TEOMETPUUECKUNA CMBICIT ITIPOU3BOIHOM.

VYpaBuenue kacatenpHOM B o0mem Buzae. IlpaBuna wu  dopmynsl
mubdepeHupoBanusi, TaOIUIA MPOU3BOAHBIX  JAJIEMEHTApHBIX  (DYHKIIHIA.
HccnegoBanne pyHKIMU C MOMOIIbIO Mpou3BoHON. HaxoxkneHre HanOobIIero,
HaMMEHBIIETO 3HAYEHUS U SKCTPEMAJIbHBIX 3HAUCHUN (PYyHKIIUH.

HNurerpan U TepBooOpazHasi. Teopema  HproTona-JleitOnuna.
[IpumeneHre nHTErpaga K BHIYMCICHUIO (U3UUECKUX BEJIMYMH U TUTOMIAICH.

YPABHEHUSI U HEPABEHCTBA

YpaBHeHUs M CUCTeMbl ypaBHeHMH. PanuoHaibHbIE, HUppaLMOHAIBHBIC,
[I0Ka3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcCHOBHBIE NPUEMBI WX pelIeHUs (pa3yIoKEHUE HAa MHOYKUTENM, BBEICHUE
HOBBIX HEM3BECTHBIX, MTOJICTAHOBKA, Ipa)UueCKuil METO).

HepaBencrBa. PanuonanbHble, HppalMOHaIbHbBIC, IIOKA3aTeibHbIE U
mpuzonomempuyeckue HepaBeHCTBAa. (OCHOBHBIE TIPUEMBI HUX  PELICHUS.
HUcnonb3oBanue cBOMCTB U rpa@uKOB (PYHKIUN NP PelieHMH YPABHEHUN U



HepaBeHCTB. MeTton uHTEpBasioB. M300pakeHue Ha KOOPAMHATHOM IJIOCKOCTH
MHOECTBAa PEIICHUI YPaBHEHUNW W HEPABEHCTB C JBYMs IEPEMEHHBIMU U HUX
CUCTEM.

Ipuxknaanusie 3agaun. [IpuMeHEHME MaTeMaTUYECKUX METOJOB IS
pEIICHUsT COAEPKATEIbHBIX 3a7a4 U3 Pa3NUYHBIX 00JIacTel HAyKH M MPAKTHKH.
WNHTtepnperanys pe3ynbTaTa, y4eT peajJbHbIX OTPAaHUYEHUN.

IIpakT4eckue 3aHATHS:

Kopuu ypaBuenuii. PaBHOCWIbHOCTH ypaBHeHHH. IIpeoOGpazoBaHue
YPaBHECHUU.

OcHOBHBIE NIPHUEMBI PELIECHUS YPAaBHEHUI. PellleHne cucTeM ypaBHEHHUI.

Hcnonb3oBanue cBOMCTB U TpaukoB (PYHKIIUNA 111 pEIICHUs YpaBHEHUN U
HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

DJIeMeHTbl KOMOUHATOPUKHU

OcHOBHbIE TMOHATUS KOMOMHATOpUKM. 3ajJayd Ha TOJCYET 4Hcia
pa3MelIeHN, IepecTaHOBOK, coueTaHui. Pemenne 3a1ad Ha nepebop BapuaHTOB.
@®opmyna OuHoma Hpiorona. CBoiicTBa OMHOMHHAJIBHBIX KO3(P(MULIMEHTOB.
Tpeyronsuuk Ilackans.

DJIEMEHTbI TEOPUH BEPOSATHOCTEH

CoObITHE, BEPOATHOCTH COOBITHS, CIOKEHUE U YMHOXEHUE BEPOSTHOCTEM.
llonsimue o nezasucumocmu coovimuii. J{uckpemnas ciyuainas 6eauduHd, 3aKOH
ee pacnpedenenusi. Yucnosvie xapakxmepucmuku OUCKPEMHOU  CAVYAUHOU
genuuunsl. Ilonsamue o 3akone 601buIUX YlUCE].

DJIEMEHThl MATEMATHYECKOH CTATUCTUKH

[IpeacraBnenrie NaHHbIX (TAONHIIBI, AUATPAMMBI, TPAPUKH), 2eHepalbHAS
COBOKYNHOCMb, 6blOOpKA, cpedHee apupmemudeckoe, meouaua. I[lonamue o
3a0avax mamemamuieckou CmamucmuKuy.

Pewenue npakmuueckux 3a0au c npumeHenuem 8epoAMHOCHHBIX MEMOO08.

IIpakTHyeckue 3aHATHS:

HcTopus pa3Butus KOMOMHATOPUKH, TEOPHUH BEPOSTHOCTEN U CTATUCTUKHU U
UX pOJIb B Pa3IMYHBIX cepax yemoBeUeCKOM »xu3HeaesTenbHocTU. [IpaBuna
KoMOuHaTOpukH. PelieHne kKOMOWMHATOpPHBIX 3aaady. Pa3MelieHus, codeTraHus U
nepecraHoBku. bunoMm Herotona u tpeyronsuuk Ilackans. IIpuknagneie 3agaum.

Kiraccuueckoe omnpeneneHue BEPOATHOCTH, CBOMCTBA BEpPOSTHOCTEH,
TEOpEMa O CyMME BEpOATHOCTEW. Brruuciienue BeposiTHocTed. IIpukinamHbie
3anaun. [IpencraBienrne yucnoBbIX naHHbIX. [IpuKkitagHelie 3a1a4n.



I'EOMETPUA

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE
B3anmHoe pacnonokeHue AByX NpsMBIX B IpocTpaHcTBe. [lapamensHoCTh

npsamon u miockoctd. [lapamnensHOocTh TIOCKOCTEW. [lepneHIUKYISIPHOCTD
npsMOM M TUIOCKOCTH. llepneHAuKyasip U HAKIOHHAsA. YTOJ MEXAY NpSMOU U
MJIOCKOCTBIO. JIByrpaHHbIii yTOJL. VYron MEXKTY IJIOCKOCTSMM.
[leprieHINKYISIPHOCTH ABYX INIOCKOCTEM.

['eomerpuyeckue nmpeoOpa3zoBaHus MPOCTPAHCTBA: MApaIEIbHBIN IIEPEHOC,
CUMMETPHS OTHOCUTENIBHO IUIOCKOCTH.

[TapannensHoe mpoekTupoBaHue. I[l1owadb OpmMocOHANLHOU NPOeKYULU.
N300paxkeHne NpocTpaHCTBEHHBIX (PUTyp.

MHoOrorpaHHuKH

Bepmunbl, pebpa, rpanu MHororpaHHuka. Passepmrxa. Muoeoepannvle
yenvl. Boinykavie mnocoepannuxu. Teopema Junepa.

[Ipusma. Ilpsamas wu  waxaonnaa tpusMma. IlpaBunpHas mnpusma.
[Mapannenenunen. Kyo.

[Inpamuna. [IpaBunbHasd nupamuaa. Y ceueHHas nupamMuaa. Terpasup.

CumMetpuu B KyOe, B apajiesienumnese, B mpu3Me U nupamuie.

Ceuenus ky0a, IpU3MbI U TUPAMU/IBI.

[IpeacraBnenre o MpaBUILHBIX MHOTOTPAHHHUKAX (TE€Tpa’ap, KyO, OKTadp,
JOJICKAdIp U UKOCAdIP).

Tesia M1 MOBEPXHOCTH BpallleHUS

Hunuuaap u koHyc. YceueHHbI KoHyc. OCHOBaHHE, BbICOTa, OOKOBas
OBEPXHOCTh, OOpasytomias, pa3BepTka. (OceBble CEYEHHS U  CEUCHUS
MapajuiesIbHblE OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenpbHas mIoCcKoCThb K cdepe.

HN3mepenus: B reomeTrpuu

O6neM u ero uzmepenue. Murterpanbaas opmyna oobema.

®opmynbsl o0bemMa KyOa, MPSAMOYTOJBHOTO Mapajulesienunena, MpPU3MBI,
munHapa. dopmynel odbema nHpamMuga U KOHyca. DopMynbl  TUIOLIAAM
MOBEPXHOCTEHN IMIIMHJIpa U KOHyca. PopMyIibl 00beMa 1apa U Mmiomaau chepsi.

[Tomo6ue Ten. OTHOMICHHUS TUIOIIA/ICH MTOBEPXHOCTEN N 00bEMOB MOO00HBIX
TEIl.

KoopauHarsl 1 BeKTOpBI



[IpsmoyronbHasi (nekapToBa) cuUCTeMa KOOpPAMHAT B MPOCTPAHCTBE.
dopMya pacCTOSHUSL MEXKIY IBYMs TOYKaMH. YpaBHEHHs chepbl, ni1o0cKocmu u
NPSAMOU.

Bekropel. Monyns BekTopa. PaBeHCTBO BeKTOpOB. CIOKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHCIIO. Pa3no)keHne BEKTOpa IO HAIpPAaBICHUSAM. YTOJI
MEKy AByMs BeKkTopamu. lIpoexnmst BekTtopa Ha ock. KoopaumHaTel BekTOpA.
CkansipHOE TPOU3BENECHUE BEKTOPOB.

Hcnonp30BaHre KOOPAUHAT U BEKTOPOB MPU PEIICHUU MATEMAaTUYECKUX U
NPUKJIAIHBIX 3a]1a4.

IIpakTu4eckue 3aHATHS:

IIpr3Haku B3aWMHOIO pPACIIOJOKEHUSA NPSIMBIX. YTOJI MEXAY IPSAMBIMH.
B3anmHoe pacnosiokeHne NpsMbIX U IUIOCKOCTEN. llepneHauKyisap u HaKJIOHHas
K IUIOCKOCTH. YTOJ MEXKIYy MNpAMOM M IUIOCKOCTBIO. TeopeMbl O B3aUMHOM
PACIIOIOKEHUH IPSAMOM U INIOCKOCTU. Teopema 0 Tpex NEPIEeHINKYJIIAPaXx.

[Ipu3HaKy U CBOMCTBA MAPAJUICIIBHBIX U MEPIEHIUKYISAPHBIX ITIOCKOCTEH.

Paccrosaue oT TOYKHM 10 TIIOCKOCTH, OT MPAMOM 0 TIIOCKOCTH, PACCTOSIHUE
MEXAY  IUIOCKOCTSAMH,  MEXKAY  CKPEUIMBAIOMIMMHU  MOPSIMBIMH,  MEXIY
IPOU3BOJIbHBIMU (DUTYpaMH B POCTPAHCTBE.

[TapamienbHOE NMPOEKTUPOBAHUE M €ro CBOWCTBA. Teopema o niowaou
OPMO2OHANLHOU — NPOEKYUU  MHO20y20/bHUKA.  B3anMHOE  pacmoJioKEeHUe
IPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie Buap MHOTOTpaHHUKOB. VX n3o0paxenus. CeueHusi, pa3BepTKU
MHOTOrpaHHvkoB. [lnomans nmoBepxHocTH. Bunbl cuMmeTpuili B IPOCTPAHCTBE.
CuMmeTpusi Ten BpallleHUsT W MHOTOTPAHHUKOB. BplunclieHME IUIOAne u
00BEMOB.

Bekropel. [lelictBua ¢ Bektopamu. JlekapToBa cucTemMa KOOpPAMHAT B
IIPOCTPAHCTBE.

YpaBHEHUE OKPYKHOCTH, cPephl, TNIOCKOCTH. PaccTosiHue Mexay TOUKaMH.
JlelicTBUSL ¢ BEKTOpaMH, 3aJaHHBIMH KoopanHaramu. CKalipHOE MPOM3BEINECHUE
BEKTOPOB. BekTopHOE€ ypaBHEHHE TNIPAMOM M ILIOCKOCTH. Vcmonbs3oBaHue
BEKTOPOB IIPH T0KA3aTEIBCTBE TEOPEM CTEPEOMETPUHU.

JInsi BHEayaUTOPHBIX 3aHATHN CTyJEHTaM, HApsAy C PELUICHUWEM 3aJ1ad U
BBIIIOJIHEHUSL ~ IPAKTUYECKHUX  3aJaHUWA,  MOXHO  NOPEIIOKUTh  TEMBbI
UCCJIEIOBATENILCKUX M peepaTuBHBIX padOT, B KOTOPbIX BMECTO CEpUil
OTACJIBHBIX MEJIKMX 3aJa4 W YNPaKHEHUN MpEeIararoTcs CHOKETHBIC 3aJaHus,
TpeOyrolue JUIMTEeIbHOM paboThl B paMKax OJHOW MAaTeMAaTHYECKOW CHUTYyaluu.
OTU TeMBbI MOTYT OBITh UHIMBUIYATHHBIMH 33JJaHUSMH, HO MOTYT MPEJIaratbCs U
IPYIIIE CTYAECHTOB JUII COBMECTHOT'O BBIITOJIHEHUS UCCIIENOBAHUS.



IIpumepHbie TeMBbI pedepaToB (T0KJIATOB), HCCTEAOBATEIHCKHX MPOEKTOB

o HenpepriBHbIE 1pobu

o [IpuMeHeHune CIOXKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacueTax
o [TapaiuteibHOE MPOEKTUPOBAHUE

J CpenHue 3HaYeHHs U UX IPUMEHEHHE B CTATUCTUKE

o BekTopHoe 3ajaHue npsIMbIX U TUIOCKOCTEN B IPOCTPAHCTBE
o CnoxeHre rapMOHUYECKUX KOJIeOaHUi

o ['padmueckoe pelieHne ypaBHEHUN 1 HEPABEHCTB

o [IpaBunbHBIE U MOTYTIPABUIBLHBIE MHOTOIPAHHUKHU

o Konunueckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE

o [Tonsitue nuddepennrana u ero NPUIOKEHUS

o CxeMbl bepHysuM MOBTOPHBIX UCTIHITAHUHN

o HccnenoBaHue ypaBHEHUI U HEPABEHCTB € MAPaMETPOM

TEMATHUYECKOE IINTAHUPOBAHHUE

Texnuueckuil, cCOuUANbHO-IKOHOMUYUECKUI RPODuUIU
npogeccuonanvHozo oopazoeanus

[Ipu  peanuzammu  cojepkaHust  00IIE0Opa3oBaTENIbHOW  yueOHOM
aucIuIUInHbl  «MatemaTuka: ainredOpa M Hayajla MaTeMaTUYecKOro aHaju3a;
reometpuss» B mpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO 00IIIETO
oOpaszoBaHus ¢ moyueHuem cpennero obmero oopazoanus (IITIKPC, THICC3)
MakcUMalbHas ydeOHas Harpy3ka 0O0yJaroIuXxcsl COCTaBIISET:

no mnpodeccusiMm CIIO TEXHHMYECKOTO U  COLMATBLHO-PKOHOMUYECKOTO
npodwmieir — 427 wac. W3 HuXx — ayautopHas (oOs3arenbHas) Harpyska
oOydJaronumxcsi, BKJIIOYas MPAKTHYECKUE 3aHATHS, — 285 dYac.; BHeayJIUTOpHAs
camocTosiTeNbHas padoTta cTyJaeHToB —142 yac.;

no crnenuadbHOCTIM CIIO TEeXHMYECKOTO M COIHAIBHO-IKOHOMUYECKOTO
mpodwmieir — 351 wac. M3 Hux — ayautopHas (oOs3arenbHas) Harpyska
oOydJaronuxcsi, BKJIOYas MpaKTHUYEeCKUe 3aHsAThsA, — 234 dac.; BHeayJIuTOpHas
caMocTosiTeNIbHasi paboTa cTyneHToB —117 4ac.



Ecmecmeennonayunulit u mexuuuecSkuii npoduiv npogheccuonanvbHozo

oopazosanus

[Ipu peanuzanuu copepkanus 0011e00pa3zoBaTENbHON YUeOHON NUCIIUIIUHBI
«Maremaruka: anreOpa ¥ Hauajga MaTEMaTHYECKOTO aHAIN3a; TEOMETPHUS» B
npeaenax ocBoenus OINOIT CITIO na 6a3e 0CHOBHOTO 001Iero 0Opa3oBaHus ¢
nosiyueHuem cpennero oomero oopazosanus (IIKPC, [TITICC3) makcumanbHast
ydeOHas Harpy3Kka o0y4aroniuxcsi COCTaBIIsIeT:
no npodeccusam CIIO ecTecTBeHHOHAYYHOTO MPOPuIIst MpodhecCuOHATBLHOTO
oOpazoBanust — 232 yac. U3 Hux — aynutopHas (o0s3aTenbpHast) Harpy3Ka

oOyJaromuxcs, BKIOYas MPaKTUYECKUe 3aHsATHs, — 232 dyac.;

L Temamuueckuii nian

KoanuecTBo 4acoB

Hpoduau npogeccuoHaILHOTO

o0pazoBaHus
EcrecTBeHHOHAYYHBIH ; TEXHUYECKUM
(mpodeccun CIIO)
Bup yueOHoI padoThI AyauTtopHas padoTa
Teoperu- |IIpaktu- | KonTposis-
Bcero YecKHe | yeckue [Hble paboThI
Cooepoicanue 0oyuenusn
3aHATUA 3aHATUA / 3auet
BBenenne 2 2
Pa3BuTHE NOHATHS 0 YHCJIE 11 6 5 1
KopHu, crenenn u jorapupmsl 32 16 15 1
[IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 20 10 9 1
KomOunaropuka 6 4 1 1
KoopanHaTsl 1 BEKTOPBI 23 11 11 1
OCHOBBI TPUTOHOMETPHUH 32 16 15 1
DOyHkuuu U rpadpuku 23 11 11 1
MHOTOrpaHHUKH M KPYIJible TeJia 39 20 18 1
Havyajia MaTeMaTH4ecKoOro aHajusa 31 15 15 1
HNHuTerpan u ero npuMeHeHune 7 3 3 1
JJieMeHThI TEOPUH BEPOSITHOCTEH 1 6
MATEMAaTH4YE€CKO CTATUCTUKHU 4 1 1
YpaBHeHHs H HEPABEHCTBA 10 5 4 1
Hroro 232

e [IIpomexyrouHas arrecTtauus B opMe IKk3amMeHa




XAPAKTEPUCTHUKA OCHOBHbBIX BU/10OB AEATEJBHOCTHA

CTYJAEHTOB

Cooepicanue odyuenusn

Xapaxmepucmuxa 0CHOBHbBIX 61008
deamenvHocmu odyuarwuiezoca (Ha
YpoeHe yueOHvIx Oelicmaeuii)

BBEJIEHUME
BBenenue . O3zHakomiieHHE c POJIBIO
MaTeMaTUKH B HayKe, TEXHHUKE,
DKOHOMHKE, UH(OPMAaIIMOHHBIX
TEXHOJIOTHSAX 17§ IIPaKTHYECKOU
JEATEIBHOCTH.
. O3HakomyieHME C  LEIsIMH U

3a/la4aMy = M3Y4YEHUs MATEeMaTUKU TpH
OCBOCHUU npodeccuit CIIO 151
crienmansHoctel CIIO.

AJI'EBPA

Pa3zBuTue nNoHATHUSA O YMCJTIE

. BrimonusaTe apupMeTuIecKne
JEHCTBUS HaJ YUCIIAMU, COUETasi YCTHBIE U
NUChbMEHHbBIE IPUEMBI;

. HaXOAUTh npUOIMKEHHbIE
3HAYEHUS] BEJIMYMH W  MOTPEIIHOCTH
BBIYHMCIICHU (abcontoTHas U
OTHOCHTEINbHAS); CpPaBHUBATh YHCIIOBBIC

BBIpaKEHUS,

. HAXOJIUTh OIINOKU B
npeoOpa30BaHUIX 51 BBIYHCIIEHUAX
(oTHOCHUTCS KO BCEM TyHKTaM

MIPOrpamMMBbl).




KopHuu, crenenn, sorapugmsi

= O3HAaKOMUTBECA C TMOHATHEM KOpPHS
N-i CTENEHH, CBOMCTBAMH PATUKAIOB U C
IIPAaBUJIAMHU CPABHEHHUEM KOPHEM.

= DopmMyIMpoOBaThH ONIpEACIICHUE
KOpHS M CBOWCTBAa KOpHEWU. Brramciars u
CpaBHMBATh KOpPHM, J€JIaTb NIPUKUIKY
3HaueHus  KopHsA.  [IpeoOpazoBbiBaTh
YUCJIOBbIE M OYKBEHHBIE BBIPAXKCHMUS,
CoZIepIKalllie PaguKaIbl.

= BrinonuaTe pacyeTbl no
dbopmynam,  COAEp)KalUM  pPaTuKaIbI,
OCYUIECTBJISIS HEOOXOAUMBIE TOJICTAHOBKH
U TipeoOpa3oBaHusl.

. Onpenensarp PAaBHOCHUIIBHOCTD
BBIDQKEHUA C paaukainamu. Pemate
VppalOHaIbHbIE YPABHEHUS.

. O3HaKOMUTBCSA C ITOHATHEM CTEIIEHU
C JCUCTBUTEIILHBIM I10KA3aTEIIEM.

. Haxomute  3HaueHHWss  creneHw,
UCIIOJIb3Ys pu HEOOXOMMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA

o 3anuceiBaTh KOPEHb N-U CTEIIEHH B
BUJIE CTENEHHU C APOOHBIM MOKa3aTeleM U
Ha00O0POT.

- DOopMyIMPOBATH CBOMCTBA
CTerneHeW.  BplumcnsaTe  creneHu €
palMOHAJIBHBIM  ITOKA3aTejieM,  JeJaTh
MPUKUAKY 3HAUYCHUS] CTEIICHU, CPABHUBATh
CTEIICHH.

. [IpeoOpa3oBbIBaTHL  YUCIOBBIE U
OYKBEHHBIC  BBIPAKEHHUS, COJEpKAIIHEC
CTEIIEHU, IPUMEHssI CBOMCTBA. Pemare
MOKa3aTeNIbHbIC YPABHEHHSI.

" O3HakOMHUTBCA € NOPUMEHECHHEM
KOpDHEH M CTENEHEW IpU BBIYNCICHUU
CpEeNHUX, NpU JCICHUU OTpe3Ka B
«30JI0TOM ceyeHum». PemaTe npukiagHbie
3a7]aYU Ha «CJIOXKHBIE IIPOLICHTHI.




IIpeoOpa3zoBanue
aJredpanyecKux BbIPaKeHU

= BrinmonusaTe npeobpazoBanus
BBIPOKECHHM, TPUMEHSS (POPMYIIHI,
CBSI3aHHBIE CO CBOMCTBAMU CTEIEHEW U
JorapuhmMoB.

. OmnpenensTb 06J1aCTh TOMYCTUMBIX
3HaYEHUH JTOrapu(PpMUIECKOTO
BbIpakeHus1. Pematsb norapudmudeckne
ypaBHEHHUS.

OCHOBbBI TPUTTOHOMETPUU

OcCHOBHBIC MOHATHSA

o N3yunts pagvuaHHbIN METOJI
M3MEPEHUS YIVIOB BPALICHUSA U UX CBS3b C
rpagycHoil mepoil. M300paxkaTh yTIbl
BpalllCHUsI Ha OKPYKHOCTH, COOTHOCHUTH
BEJIMYMHY yTJIa C €ro PacIioI0KEHUEM.

o PopMyIMpOBaTH OIIpEeEIICHUSA
TPUTOHOMETPUUECKUX (QYHKIUHI AJIs YTIIOB
[IOBOpOTa W A OCTIpPBIX  YIJIOB
IIPSAMOYTOJIBHOTO TPEyroJabHUKA 51
OOBSACHSATH UX B3aMMOCBS3b.

OcHOBHBIE
TPUTOHOMETPUYECKHE
TOXKIECTBA

= [IpumensTh OCHOBHBIE
TPUTOHOMETPUYECKAE  TOXKIECTBA  JUIA
BBIYMCIICHUS 3HAYECHUHN
TPUTOHOMETPUUECKUX (PYHKIHUU MO OJHON

U3 HUX.
IIpeoOpa3oBanus npocremmux | *® N3yunth  OCHOBHBIE  (hOPMYIIBI
TPUTOHOMETPUIECKUX TPUTOHOMETpUH:  (POPMYIIBI  CIIOKECHHUS,
BbIpaKCHUH YABOEHUsS,  NpPeoOpa3OBaHUs  CyMMBI
TPUTOHOMETPUYECKUX byHKIMI B

MIPOU3BEICHUE U MPOU3BEJICHUS B CYMMY U
MPUMEHSTh TMPU BBIYUCICHUU 3HAYCHUS
TPUTOHOMETPUYECKOTO  BBIPKCHUS U
YIPOIIEHUS €ro.

- O3HaKOMHUTBCA CO  CBOMCTBaMU




CHMMETPHUH  TOYEK HA  CIUHUYHOM
OKPY>KHOCTHU U MPUMEHSATh UX JUIS BBIBOJA
dbopMyI TpUBEICHUS.

IIpocreimue

TPUTOHOMETPUYECKHE YPABHEHUS

N HepaeeHcmea

. Pemate mno d¢opMmynam u 1o
TPUTOHOMETPUUECKOMY KpyTry
npocTenime TPUTOHOMETPUYECKHE
yYpaBHEHHSI.

. [TpumenHsTh oO1ue METO/IbI
pelieHusl ypaBHEHUU (TpUBEACHHE K
JUHEUHOMY, KBaJ[paTHOMY, METOJ
pPa3JIOKEHUSI HAa MHOXKUTEIH, 3aMEHbI
MIePEMEHHO) npu peleHun
TPUTOHOMETPUYECKUX YPABHEHUM.

o OTMeuarb Ha Kpyre pelIeHHs
MPOCTENIINX TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

ApKCllHyC, APKKOCUH)YC, ADKMAHZEHC

uucia

o O3HakoMUTHCSA C HOHATUEM
0OpaTHBIX TPUTOHOMETPUYECKUX
dyHKumH,

. N3yuuTh omnpeneneHuss apKCHHYCA,
apKKOCHHYCa, apKTaHTeHca qHcla,
dbopmynupoBaTh HX, H300pakaTh Ha
€AMHUYHOM OKPYXHOCTH, IPUMEHSThH MpHU
pELIEHNN YpPaBHEHUM.

®YHKIIUA, UX CBOUCTBA Y TPA®UKH

DOYyHKIUU
Ionamue
dynkuyuu

o

HenpepbvlieHOCMU

. O3HaKOMHTBCS c MIOHATHEM
IIEPEMEHHOW, TPUMEpPAMU 3aBUCUMOCTEN
MEK]ly IEPEMEHHBIMH.

. O3HaKOMHTBCS Cc MTOHSITUEM
rpaduka, ompenenaTh MPUHAMICHKHOCTD
touku Tpaduxy Qyskmuu. Ilo dbopmyne
IIPOCTEUIIIEN 3aBUCUMOCTU  OIPEAEIIATh
BUj ee rpaduka. Beipaxkate mo ¢opmyre
OJIHY TIEPEMEHHYIO Yepe3 ApyTHe.

. O3HaKOMHUTBCA C OMpPEIEICHUEM




byakuun, hopmynupoBath ero. Haxonuts
o0nacTb  ompeneneHus U o0JacThb
3HaYCHUHN PyHKINU.

CaoiicTBa QyHKIUM.
I'paduueckass uHTEpHIpPEeTALIMSL.
IIpumepsl PyHKUMOHAIBHBIX
3aBHCHMOCTEH B peajibHbIX
nmpoueccax u fABJICHUIX

= O3HakoMuUTBCA €  [pUMEpamu
(bYHKIIMOHATBHBIX 3aBUCUMOCTEN B
pealbHBIX  MpoIleccax M3  CMEXKHBIX
JUCITUTUTNH.

= O3HAaKOMUTBCA C JIOKa3aTeIbHbIMU
pPacCyXKJIE€HUSMH  HEKOTOPBIX  CBOWCTB
JUHEHMHOW W KBaApaTUYHON (DYyHKUUH,
MPOBOJIUTh ~ UCCIICIOBAHWE  JIMHEHHOW,
KYCOYHO-JIMHEHHOM, APOOHO — JIMHEWHON
U KBaJpaTU4HON (YHKIHM, CTPOUTH HX
rpadguku. CTpouTh M 4YUTATh TpaduKu
dbynkuwmii. UccnenoBars QyHKINN.

. CocraBnsath BHI  (QYHKUHHA IO
JAHHOMY YCJOBMIO, pellaTh 3aJayd Ha

Ooparnbie pyHKUMHU

DKCTPEMYM.

o BeinonsaTe npeodpa3zoBaHUs
rpaduka QyHKIHH.

= W3yuuts  nouamue  obpamuou

@yHKyuu, OTPENENATh BUA WU CMPOUMb
epaghux 0opamuoil GyHKYuu, Haxooums ee
obnacms  onpedenenuss U  001ACMb
3Hauenuu. [IpuMeHATH cBOWCTBa (QYHKIIUN
IPH KCCICAOBAHUN YPaBHCHHUHW W TIPH
pCIIeHUH 3a7a9 Ha SKCTPEMYM.

= O3HaKOMUTHLCHI C OHATUEM
CJIOXHOUM (PYHKIUU.

CreneHnble, NoKa3areJibHbIE,
Jorapupmmuuyeckue "
TPUrOHOMeTpUYecKrue  (GyHKUHMH.
O0OparHble TPUrOHOMETPHYECKHE
Gynxkumun

. Breraucnsate 3HadeHUS (QYHKIUW TIO
3HAYCHUIO apryMeHTa. Onpenensateh
MOJIO)KEHHE TOYKM Ha rpaduke Mo ee
KOOpJIMHATaM U Ha00OPOT.

u Ucnons3oBath cBolcTBa (yHKITUN
JUIsL CpAaBHEHUS 3HAYEHUN CTENEHEH |
JorapudmoB.

. Ctpouth rpaduKd CTENEHHBIX H

norapudMudecknx QyHKITAN.




. Pemrars [I0Ka3aTelIbHbIE u
Jorapudmuyeckre ypaBHEHUS u
HEPABEHCTBA 10 U3BECTHBIM aJITOPUTMAM.

- O3HakomMuUThCA C HOHATHEM
HENPEPHIBHON TMEPUOINYECKON (YHKIUH,
dbopMynupoBaTh CBOWCTBA CHHYyCa H
KOCHHYCa, CTPOUTH UX IpapUKu.

= O3HaKOMUTHCA C MOHSATUEM
rapMOHUYECKHUX KOJI€OaHU U MpuMepamMu
rapMOHMYECKUX KOJICOAHUMN NJIsi ONUCAHUS
IPOLECCOB B (PU3UKE U JAPYTrUX 00JIACTAX
3HAHUS.

. O3HaKOMUTBCSA c MTOHATHEM
pa3phIBHOM  MEPUOAMYECKON  (PYHKIUH,
(GbopMyIMpoBaTh CBOMCTBA TAaHIE€HCA H
KOTaHI'€HCa, CTPOUTD UX I'paduKH.

. [IpumensTh cBoicTBa (HYYHKIIMMA JI51
CpaBHEHUSI 3HAYEHUI
TPUTOHOMETPUUECKUX  (PYHKIMH,  JJIs

perIeHMs TPUTOHOMETPUIECKUX
YpPaBHEHUM.

. Cmpoumsv  epaguxku  obpamHbvix
MPUSOHOMEMPUYECKUX GyHryuii u
onpeoensims no epaguKkam ux c8oucmada.

n BrinonHaTh npeoOpa3zoBaHue
rpauKoB.

HAYAJIIA MATEMATHUYECKOI'O AHAJIN3A

IHocaenoBaTe/ IbLHOCTH

=  (3HAKOMHUTBLCS c MMOHATHEM
YHUCJIOBOM MOCJICIOBATEILHOCTH,
CII0cO0aMH €€ 3aJ]aHusl, BEIYUCIICHUSIMH €€
YJICHOB.

= Osnaxomumucs c NOHsIMuem
npeoena nocieo008amealbHOCU.

=  (O3HAaKOMHUTBHCI C  BBIYHCICHHEM
CyMMBbI OECKOHEYHOTO YHCJIOBOTO Psifia Ha
npuMepe BBIYNCIICHUS CYMMBI
OECKOHEYHO yObIBaroIIEH
r€OMETPUYECKOU IPOrPECCHUM.




= Pemarts 3aJlaiyu  Ha IMPHUMCHCHHC

IIpou3BoaHas U ee NPpUMEHEHUE

bopmyIsI CYMMBI OECKOHEYHO
yObIBaroniei reOMETPUYECKON
MIPOTPECCHUH.

*  (O3HaKOMUTHCS c MIOHATHEM
IIPOU3BOTHOU.

*  UM3yuuts u ¢dopmynupoBaTh €€
MEXAHUYECKUHA U T€OMETPUYECKUN CMBICTI,
U3YIUTh ITOPUTM BBIYHICIICHUS
MPOU3BOJAHONM HA TPUMEPE BBIUYUCICHUS
MTHOBEHHOM  CKOPOCTH M YIJIOBOTO
Koa(duieHTa KkacaTeIbHOM.

=  CocraBisTh ypaBHEHHE
KacaTeabHOI B 00IIEM BUJIE.

*  Breryunts npaBuiia
nuddepeHurpoBanus, Ta0IUIly

MPOU3BOJHBIX AJIEMEHTAPHBIX (YHKIIHM,
OpUMEHATh uid  JudPepeHInpoBaHus
GyHKIUN, U1 COCTaBICHUS YpPaBHEHUS
KacaTeJIbHOM.

=  3yuuth TEOpEMBI O CBSI3U CBOWCTB
byHKITUN u MIPOU3BOIHOM,
(bopMyIMpOBaTH UX.

=  [IpoBoguTh C MOMOIIBIO
MPOU3BOJHON HCCleOBaHUE (YHKIIHH,
3aJlaHHO¥ (hOPMYIIOH.

=  VcraHaBinuMBaTh  CBA3b  CBOWCTB
GyHKIIMM U  TPOM3BOJHOM MO  HX
rpadukam.

= [IpuMeHsATH  OPOU3BOAHYHO IS
peuieHus  3aJa4 = Ha  HAXOXJICHHE
HanOOJIBIIIEr0, HAUMEHBINETO 3HAYCHUS U
Ha HaXOXKJICHUE DKCTPEMyMA.

IlepBooOpa3Hasi U HHTErpaJI

®*  (O3HaKOMUTHCS c TIOHSATHUEM
WHTErpajia v nepBooOpa3HoOM.

*  U3yunTh TpaBUiia  BBIYUCIICHUS
nepBooOpazHoii u Teopemy HproToHa-
JleitbaUIIA.




=  Pemars 3a7a4yu Ha CBSI3b
nepBOOOpa3HOl M ee ¢ MPOU3BOJIHOM, Ha
BBIYKCIICHHE MEPBOOOPA3HON Il JAaHHOU
GbyHKIIH.

* Pemarp 3amaun Ha NIPUMEHEHUE
MHTETpasia JUisl BBIYUCIECHUS (PU3NYECKUX
BEJINYVH U IJIOIIAIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUS U CUCTEMbI YPABHEHUH
HepaBeHcTBa M CHCTEMBbI
HEPABEHCTB C ABYMS
nepeMeHHbIMHU

*  (O3HaKOMHUTBCA C HPOCTECHIIMMHU
CBEJICHUSIMU O KOpHAX allreOpanyecKux
YpPaBHEHUH, C MOHATHUAMHU HCCICIOBAHUS
YPaBHEHUN U CUCTEM YPaBHECHUM.

*  U3y4uTh TEOPHUIO PABHOCHIBHOCTH
ypaBHEHUH U ee npuMeHeHue. [IoBTopurs
3aMKUCh pEILICHHUS CTaHJApTHBIX
YpaBHEHUH, TMpUEMbl MpeoOpa30BaHUs
YpaBHEHUN 1 CBEACHUS K
CTaHJAAPTHOMY YPABHEHUIO.

=  Pemartp palMOHAIIBHEIE,
UppalMOHAIbHBIE,  IIOKA3aTEIbHBIE U
TPUTOHOMETPUUECKHE  YpaBHEHUS WU
CUCTEMBI.

*  lcnonb3oBaTh CBOMCTBA U Tpaduku
GyHKUMA 1 peuieHusT  ypaBHEHUH.
[IOoBTOpPUTH OCHOBHBIE INPUEMBI PEILEHUS
CUCTEM.

= PemaTe ypaBHEHMs, NPHUMEHSS BCE
npueMbl (pa3lioKeHWE Ha MHOXKUTEINH,
BBEJICHUE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, TpaUyeCKuil MEeTO).

= Pemate  cucremMbl  ypaBHEHUH,
npUMEHSS pasiuyHbIe CIIOCOOBI.
O3HAaKOMUTBCA € OOMIMMH BOIPOCAMU
pElIeHUs] HEPAaBEHCTB M HCIOJIb30BaHUS
CBOMCTB M TpadukoB (PYHKUUN mpuU
pELIEHUN HEPABEHCTB.
=  PemaTh HEpPaBEHCTBA U CHCTEMBI
HEpPaBEHCTB,  IPUMEHSA pasInyHbIC




CITOCOOBI.

»  [IpumeHATH MaTeEMaTHYECKHAE
METOJIBI JUIS PEIICHUS COICPIKATCIIBHBIX
3aJja4 M3 pa3jMYHbIX 00JacTed HAyKH H

MPaKTUKH. WNuTepnperupoBathb
pE3yNbTaTHhI, YUUTHIBATH peanbHbIe
OTpaHUYCHHUS.

3JJEMEHTbI KOMBUHATOPUKHA, TEOPUHM BEPOSITHOCTEH U

CTATUCTHUKH

OcHOBHBIE IOHATHS
KOMOUHATOPUKU

*  /3yuyuTh mpaBmiia KOMOMHATOPUKU U
NPUMEHATH MPH PEHICHHMH KOMOWHATOPHBIX
3ajau.

* Pewatp KOMOMHATOpHBIE  3aJauu
METOJOM Iepedbopa W 1O  MPaBUITY

YMHOKCHUA.
- O3HAKOMUTBCS C IIOHATHUAMUA
KOM6I/IHaTOpI/IKI/I: PasMCIICHUAMU,

COYECTAHUSIMM W NEPECTAaHOBKAMU U

(dbopmynamu AJid UX BBIYUCICHUS.

*  OOBSICHATP W MPUMEHATH (HOPMYIIBI
JUISL  BBIYUCIICHUS pa3MelleHuH,
IIEPECTAHOBOK M COYETAHUM NPU PELICHUU
3azay.

*  OsnHakomuTbcs ¢ OuHOMOM HbroTOHA
U TpeyroiapHuKoMm Ilackans.

= Pemarb NpakTAYECKHE 3aJayu €
UCIIOJIb30BAaHUEM  TOHSATUW U TPaBUI
KOMOWHATOPUKH.

DJIeMeHThI TEOPUH
BEPOSITHOCTEM

=  H3yunrh KIIACCHYECKOE OIPEICICHUE
BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTH,
TEOPEMY O CYMME BEPOATHOCTEU.

. PaccmoTpers mpuMepbl BBIUHUCIICHUSA
BEPOSATHOCTEM. Pematse 3aJ1a4u Ha
BBIYHCJICHHUE BEPOSATHOCTEH COOBITHIA.

IIpeacraBienune JaHHBIX
(Tadauubl, TUArPpaAMMBbI,

rpauxu)

=  (O3HaKOMHUTBCS C TIpeACTaBICHUEM
YHCJIOBBIX JAHHBIX U UX XapAKTEPUCTUKAMM.
= Pemars MNpakTUYECKHE 3aJaud HaA




00pabOTKy YMCIIOBBIX JAHHBIX, BEIUUCIICHHUE
UX XAPAKTEPUCTHK.

I'EOMETPUA
IIpsiMmble ¥ IIOCKOCTH B =  ®opMyIHpPOBATH u MIPUBOJIUTH
NPOCTPAHCTBE JIOKa3aTeabCTBA  NPU3HAKOB  B3aUMHOIO

pPACIIOJNIOKEHUST TPAMBIX M IJIOCKOCTEH.
Pacno3HaBaTh Ha 4epTe)kax H MOJEIAX
pa3JInYHbIE clly4yau B3aUMHOT'O
pPACIIOJNIOKEHUSI TPAMBIX M IIOCKOCTEH,
apryMEHTUPOBATh CBOU CYKICHUS.

=  @opmyIHpOBaTH OIpEIEIICHUS,
MpU3HAKKM M CBOWMCTBA MapajUICNIbHBIX U
MEPIECHIUKYIIPHBIX IIJIOCKOCTEM,
JIBYTPaHHBIX U JIMHEWHBIX YIJIOB.

*  BpINOJHATE NOCTPOEHHUS YIIOB MEKIY
MPSAMBIMA, TPSMOW U IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM 110 OIIMCAHHIO M PACIIO3HABATh
UX Ha MOJIEJISIX.

= [IpuMeHsATP NpU3HAKKM W CBOMCTBA
PACIIOJIOKEHUS MPSMBIX M IUIOCKOCTEW MpHU
pemieHuu 3a1a4. M300paxaTh Ha pUCyHKax U
KOHCTPYUPOBATh Ha MOJENAX
MEPIIECHAUKYIISIPBI 151 HAKJIOHHBIC K
IJIOCKOCTH, MpsIMbIE, napasuielibHbIe
IJIOCKOCTH, YIJIBI  MEXIy MpAMON U
IJIOCKOCTBIO U 00OCHOBBIBAThH IOCTPOEHUE.

* Pemars 3amauM  Ha  BBIYMCIICHHE
r€OMETPUYECKUX  BeMUuuH.  ONuChIBaTh
pacCTOSIHUE OT TOYKM JO IUIOCKOCTH, OT
MPSIMOM hi (o) IJIOCKOCTH, MEXIY
IUIOCKOCTSIMM, ME¥XKJYy CKPEIIUBAKOIIUMHU
MPSIMBIMH, MEXKTY MPOU3BOJIbHBIMU
¢durypaMu B MpoOCTPaHCTBE.

. @opmynupoBaTb U JI0KAa3bIBAThH
OCHOBHBIE  TEOPEMBI O  PACCTOSIHHUAX
(TeopeMsl CyIIECTBOBaHUS, CBOMCTBA).

*  H300paxxkaTh Ha YepTeKax M MOJEIAX
paccTosiHUA U 000OCHOBBIBaTh  CBOHM




cyxkaenus. Omnpenensite HW  BBIYUCIATH
paccrossHusT B IpocTpaHcTBe. [IpnmensaTs
bopMynbl U TEOpeMbl TUIAHUMETPUH JIs
peleHus 3aaad.

*  O3HAKOMUTKCSA C MOHSTHEM
napajyieIbHOTO MPOEKTUPOBAHUS U €r0
CBOMCTBaMU. Dopmyruposams meopemy o

niowaou OpMO20HAIbHOU npoexyuu
MHO20Y201bHUKA.

»  [IpumensaTs TeOpuro 11 000CHOBAHUS
MMOCTPOEHUMN u BBIUMCJICHUM.
ApryMeHTHpOBaTh CBOM  CYXAEHUS O
B3aMMHOM pACTIONOKEHUHT

MIPOCTPAHCTBEHHBIX (DUTYP.

MHoOrorpaHHuKH

*  OnuceiBaTh U XapaKTepH30BaTh
pasIu4HbIC BU/IbI MHOTOI'PaHHHUKOB,
MIEPEYUCIATH UX DJIEMEHTHI U CBOMCTBA.

*  U300paxxaTb  MHOIOTPAHHUKH  H
BBITIOJIHATH [TOCTPOCHUS Ha N300paKEHUSIX U
Ha MOJIEJISIX MHOIOTPAHHUKOB.

*  BpUMCIATH JIMHEHHBIE 3JIEMEHTHI H
VIJIbl B IPOCTPAHCTBEHHBIX KOH(DUTypaLusX,
apryMEHTHUPOBATh CBOU CYKICHUSI.

=  XapakTepu3zoBaTb M  H300paxarhb
CEUYCHUSA,  paA3BepmKU  MHO202PAHHUKOS,
BBIYMCIIATH IUIOIIA I TOBEPXHOCTEM.

* Crpouth mpocTelime cedyeHus Kyoa,
npu3Mbl, nupamuabl. [IpumeHsaTs (akTel u
CBEJICHUS U3 IJITAHUMETPUH.

*  (O3HAKOMUTKCS C BUJJAMU CUMMETPUI B
MIPOCTPAHCTBE, dbopMynHpoBaTh
ONPENEIICHNUS U CBOMCTBA. XapaKTEPU30BaATh
CUMMETPUHU TEN BpalEHUs 17§
MHOTOIPaHHUKOB.

=  JIpuMeHATH CBOWCTBA CUMMETPUHU IPU
peleHny 3aaad.

=  Hcnonbp3oBath PUOOPETEHHbIE
3HAHUSA JUIS HCCIIETOBAHUS 151
MOJICJINPOBAHUS HECIOKHBIX 3a/]1a4.

=  HM3obOpaxarh OCHOBHBIE




MHOT'OI'paHHHUKHU U BBITOJHATb PUCYHKH I10
YCIIOBUAM 3a1a4.

Tesia M1 MOBEPXHOCTH BpPallleHUsI

=  (O3HAaKOMHUTBCS C  BHJAMH  TelI
BpalllCHUS, dbopmMyIHpoBaTh ux
ONPENIECIICHNS U CBOMCTBA.

=  @opMyJIHpPOBATH TEOPEMBI O CEUYECHUU
mapa IUIOCKOCTBIO M O  IUIOCKOCTH,
KacaTeJIbHOH K cepe.

=  XapakTepuszoBaThb W H300pakaTh Teia
BpAIlLICHUSI, UX PA3BEPTKU, CEUCHUS.

= Pemarb 3aJayd  Ha  IOCTPOCHUE
CEUYCHMH, HA BEIYMCIICHUE JJIUH, PACCTOSTHUM,
YIJIOB, IUIOIIAIEN. [IpoBOOUTH
JIOKa3aTeIbHbIC PACCYKACHUS MPU PEIICHUU
3ajad.

. [IpuMeHTh CBOMCTBA CUMMETPHUH MPU
pEllICHMM 3aJad Ha Tejla BpallCHUs, Ha
KOMOMHAIIHAIO TEIL.

. N3o0paxkath OCHOBHBIE KPYTJIbIE TEla
Y BBITIOJIHATH PUCYHOK I10 YCJIOBHUIO 33/1a4H.

HN3mepenus: B reomeTpuu

*  (O3HAKOMUTHCS C MOHATUSAMU IUIOIIAIN
U 00beMa, aKCHOMaMH U CBOMCTBAMHU.

* Pewarp 3amau  Ha  BBIUMCIICHHE
wionianed IMIOCKUX  (QUryp, MNpUMEHSS
COOTBETCTBYIOIIME (GopMyibl W (aKTbl W3
MJIAaHUMETPHH.

* /IByuyuTh TEOpPEMBI O BBIYUCICHUU
00BEMOB MPOCTPAHCTBEHHBIX TEJ, peIIaTh
3a]1a4uu Ha OpUMEHEHUE bopmyn
BBIYHCIIEHUS] 00ObEMOB.

»  UM3yuuth (GopMysbl A BBIYUCICHUS
IJIOIIAJCH TTOBEPXHOCTEM MHOTOIPAHHHUKOB
1 Ten BpaileHus. O3HAaKOMHUTBCS C METOJIOM
BBIYHCJICHUS TUTOIIAIA TTIOBEPXHOCTH CEPHI.

* Pemate 3amauy  Ha  BBIYUCIICHUE
TJIOLIAJEH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
TeN.

KoopauHarsl 1 BeKTOpBI

. O3HAKOMUTBLCS C MOHITHEM BCKTOpA.




N3yunth nEeKapTOBY CUCTEMY KOOPAMHAT B
IIPOCTPAHCTBE, CTPOUTH IO  33JaHHBIM
KOOpPAMHATaM TOYKH U IUIOCKOCTH, HAXOAUTH
KOOPAWHATHI TOYEK.

* HaxomuTe ypaBHEHUS OKpPYKHOCTH,
cdepsl, TUIOCKOCTU. BBIUHUCIATH pacCTOSHUS
MEK]ly TOUKaMHU.

=  HM3yuurts CBOMCTBA BEKTOPHBIX
BEJINYMH, NPAaBWIA PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIpaBUJIa
HAaxXOXKJIEHUS  KOOpAMHAT  BEKTOpa B
IIPOCTPAHCTBE,  IpaBWia  JAEUCTBUM  C
BEKTOPaMH, 3aJaHHBIMUA KOOPIUHATAMU.

*  JIpuMeHATHP TEOpUIO IIpU PEIICHHUH
3a/la4y Ha JCNCTBUS C BeKTOopaMu. M3yunthb
CKaJIIPHOE MIPOU3BEIECHUE BEKTOPOB,
BEKTOPHOE ypaBHEHHUE MPSAMOM U MIIOCKOCTH.
[IpuMeHATh TEOpHIO NP PELICHUU 3a]1a4 Ha
JEUCTBHSI C BEKTOPAMM, HAa KOOPAMHATHBIN
METOJ, Ha IPUMEHEHUE BEKTOPOB JUIA
BBIYMCIICHHS] BEJIMYUH YIJI0OB M PACCTOSHHM.

*  (O3HaKOMHUTBCA C J0Ka3aTeIbCTBAMHU
TEOPEM  CTEPEOMETPUM O  B3aUMHOM
PaCIIOJIOKEHUN TPAMBIX M IUIOCKOCTEH C
HCIIOJI30BaHUEM BEKTOPOB.

YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE MNPOIPAMMBI YUYEBHOM JUCIUILJIMHBI
«MaremaTuka: ajnredpa v HaYaJIa MATEMATHYECKOI0 AHAJIN3Aa; T€OMETPHUS»

OcBoenue nporpammbl y4eOHON AucuMIUIUHBI «MaTtemaTtuka: aiaredpa u
Hayajla MaTeMaTW4YecKOro aHaliu3a; TeOMETpHs» NpeanojiaraeT Hajludhe B
npodeccruoHanbHON o0pa3oBaTeNbHON  OpraHU3alllH, peanusyromen
o0pa3oBaTeIbHYI0 TPOTrpaMMy CpEIHEro oOmiero oOpa3oBaHus B Ipesesax
ocoerust OIIOII CIIO na 06a3e OCHOBHOTO OOmHIEro OOpa3oBaHUs, Y4€OHOTO
KaOWHETa, B KOTOPOM HMMEETCS] BO3MOXXHOCTHh OOECHEeUnTh CBOOOJHBIA JOCTYI B
HNuTepHeT BO Bpemsi y4eOHOIO 3aHATHS W B MEPHOJ BHEYYEOHON AESATENbHOCTU
00yJaroImxcs.




ITomemienne kaOuHeTa JOJKHO YAOBIETBOPATH TpeOoBaHuAM CaHUTapHO-
anuAeMuosiorndyeckux npasuwin U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAIICHO THUIIOBBIM 00OPYJOBaHMEM, YKa3aHHBIM B HACTOSIIUX TPEOOBaHUSAX, B
TOM YHUCIJIE€ CHEUAIM3UPOBAHHON Y4yeOHON MEOEeNpl0 U CpeACTBaMHU O0y4YeHus,
JOCTaTOUYHBIMM NIl BBIIOJHEHHUS TpeOOBaHMW K YPOBHIO  IOATOTOBKH
06yan0me0511.

B kxabunere MOMKHO OBITh MyJIbTUMEAMIHOE 000pyAOBaHUE, TOCPEACTBOM
KOTOPOTO YYaCTHHKH OOpa30BaTENbHOTO MpoIlecca MOTYT IPOCMaTpUBATH
BU3YaIbHYI0O HMHQOpPMAIMIO MO  MaTeMaThKe, CO3[aBaTh  MPE3CHTAIUH,
BUJICOMATEPHAIIbI, UHBIE TOKYMEHTHI.

B cocraB  y4eOHO-METOOMYECKOIO M MaTEpUaIbHO-TEXHUYECKOTO
o0OecniedyeHuss mporpamMmbl y4eOHON aucuMIuiuHbl «MaremaTuka: anreOpa U
Hayajla MaTeMaTHYECKOrO aHalIn3a; FT€OMETPHS BXOJAT:

° MHOTO(YHKIIMOHATBHBIM KOMILJIEKC MTPENnoaaBaTeis

° HarasigHble TOcOoOMsT (KOMIUIEKThI Y4Y€OHBIX TaOJMI], IJIaKaToB,
MOPTPETOB BHIAAIOIINXCS YUYEHBIX-MAaTEMATUKOB U JIP.);

° MH(POPMAIIMOHHO-KOMMYHUKATUBHbBIE CPE/ICTBA;

o HKPaHHO-3BYKOBBIE TTOCOOUS;

° KOMIUIEKT TE€XHUYECKOM JOKYMEHTAalluM, B TOM YHUCJIE Macrnopra Ha
cpeacTBa OOy4YeHMsl, HMHCTPYKIIMM 110 WX HCIOJIb30BAaHUIO M  TEXHHKE
0e30I1acCHOCTH;

° OubMoTeuHbId GoH.

B Oubnuoteunbii (poHA BXOAAT Y4YEOHUKH, Y4EOHO-METOIUYECKHE
koMmmuiekTel  (YMK), oOecrneunBaroiye OCBOEHHUE YUe€OHOW  JAMCITUTLIIMHBI
«Maremaruka: anrebpa W Hayajga MaTEMaTHYECKOTO aHajiu3a; TEOMETPHUs»,
PEKOMEHIOBAaHHBIE WJIHM JOIMYIICHHBIC JJII MCIOJb30BaHUS B MPOQPECCHOHAIBHBIX
00pa30BaTeNbHBIX OPraHU3alUsAX, PEATU3YIOMIUX 00pa30BaTENbHYIO MPOrPAMMY
cpeadero ooOmiero obpaszoBanusi B mpeaenax ocBoeHust OIIOII CIIO na 6asze
OCHOBHOTO 00111eT0 00pa30BaHUs.

bubmuoreunsiii  GoHm MoxkeT OBbITh JOMOJHEH JHIUKIIONEIUSIMHU,
CIIPaBOYHUKAMM, HAYyYHOW MW HAYyYHO-TIONYJSIPHOM JIUTEPATYpOM M Jp. IO
MaTeMaTHKe.

B mporiecce ocBoeHus mporpaMmbl Y4eOHOM AMCHHUIUIMHBI «MaTemaTuka:
anredpa W Hayaja MaTEMaTHYECKOTO aHAIN3a; TEOMETPHUS» CTYICHTHI JOJKHBI
UMETh BO3MOXXHOCTh JIOCTyla K DJJICKTPOHHBIM YYEOHBIM MaTepuajaM Io

' Cwm. Iucsmo Munobpuaykn P® ot 24 mosops 2011 r. N MJI-1552/03 «O6 ocHareHHH
00111€00pa30BaTENbHBIX YUPEkKACHUN yueOHBIM U y4eOHO-1a00paTOpHBIM 000PYI0BaHHEM»



MaTeMaTHKe, HMeEIoIMecs B CBOOOJHOM Joctyne B cucreme HWHTepHer
(3JIEKTPOHHBIE KHUTH, TPAKTUKYMBI, TECTBI, MaTepuaysl EI'D u ap.).

NCITIOJIB3YEMASA JIMTEPATYPA

Jlna cmyoenmoes

Martemaruka:anrebpa u Hayaia MaTeMaTHIECKOTO
aHaJIM3a,TeOMEeTPHS: yuel. I CTYA. YIPEKIACHUHN CpeI.mpod
obpazoBanust/M.U.bammakos,4-eusn. crep.,M.:M3narensckuit
LHEeHTp «Axkaaemusi»» 2017

Anumvos III.A. u ap. Anre6pa u Hayana ananusa. 10 (11) k. — M.: 2017

Maremaruka. 3agaunuk/ bamvakoB M.I.: yue6. mocobue. ajs
CTYI.yUpeXIAeHUH cpea.nmpod oopazoBanus/,4-eus .
crep.,M.:3narensckuid neHTp «Akagemusi»» 2017

MaremaTtuka:ydeOuK JIsl CTY]T YIPEKICHHUM cpell. Tpod
oOpazoBanust/B.I1.I'puropees, T.H.Cabyposa,
M.:U3narensckuii neHTp «Akagemusi»» 2017

MaremaTuka:ydeOuK JJIsl CTY/T YIPEKICHHUH cpe. mpod
obOpazoBanus/W.J.Ilexnenxuii, 11-e uza.crep.-
M.:U3narenbckuid neHTp «Akagemusi»» 2017

Jlna npenooasameneii

O6 oOpazoBanuun B Poccuiickoit ®enepanuu. DenepalibHbIl  3aKOH
Poccuiickoit @eaepanuu ot 29 nexadpst 2012 1. Ne 273-D3

®denepanbHBIl  TOCYAPCTBEHHBIN 00pa30BaTENbHBIM CTAHIAPT CPEIHETO
(nomHoro) obuiero obpaszoBanus. YTB. IIpukazom Munoopnayku Poccuum ot 17
Mmast 2012 1. Ne 413

[Ipukaz MunoOpnayku Poccum ot 29 nekabpsa 2014 1. Ne 1645 « O
BHECEHUU M3MEHEHWH B mMprka3 MuHucTepcTBa 00pasoBaHus U Hayku Poccuiickoi
Oenepaniuu o1 17 mas 2012 1. Ne 413 «O6 yrBepx)aeHUU ¢eaeparbHOTO
roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEAHEro (MOJIHOTO) OOIIero
00pa3oBaHUS.

PexoMeHganmu mo opranu3aiiiy MOJIydeHHs CpEeIHETo O0IIero 00pa3oBaHus
B npeaenax OCBOCHMS o0Opa3oBaTeIbHBIX porpamMm CpEeIHero
nmpodecCHOHAILHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO 0OIIEro oOpa3oBaHUS C
ydaetoM TpeOoBaHuii  (enepaNbHBIX  TOCYJAPCTBEHHBIX  00pa30BaTENbHBIX
CTaHJAAPTOB W TOJydaeMod TpoeccMr WM  CHEIUAIbHOCTH  CPEIHETO
npodeccroHanbHOTO 00pa3oBaHus (muchbMO JlemapTamMeHTa TOCYAapCTBEHHOU



MOJINTUKHU B chepe moarotoBku padounx kaapos u 11O Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

Artanacsn JI.C., byty3oB B.®., Kagomiies C.b. u np. 'eomeTpust (6a30Bbii U
npodmibHBIN ypoBHK). 10-11. — M.: 2012

bammakoB M.M. Marematuka. Kaura s npenogaBatena. Metoaudeckoe
nocobue. —M.:2013
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