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AHHOTALIUA

Pabouas nporpamma yue6HOU nuctumianasl OY (.03 MaTtematuka pazpaboTaHa ¢ y4eToM

CJIEIYIOIIUX TOKYMEHTOB:

®denepanpHoro 3akoHa Poccuiickoit @enepamnuu ot 29 nexadbps 2012 r. Ne 273 (B pex. ot
03.08.2018 r.) — @3 «O06 obpazoBanuu B Poccuiickoit denepannn;

[Tpuka3a MunucrepcTBa oOpasoBanus u Hayku Poccuiickoii ®deneparuu ot 17.05.2012 .
Ned413 «O6 yTBepxaeHuu ¢enepaibHOro rocy1apcTBEHHOro 00pa3oBaTeIbHOTO CTaHAapTa
cpennero obmiero oopasosanus (B pen. [Ipukaszor Munobpuayku Poccun ot 29.12.2014 r.
Ne 1645, ot 31.12.2015 r. Ne1578, o1 29.06.2017 1. Ne613);

[Tucema JlenaprameHnTa rocy1apcTBEHHOU MOJIUTUKY B cepe MOATOTOBKU pabounx KaapoB
n JIIO Mwunobpuayku Poccum ot 17.03.2015 r. Ne 06-259 «Pexomenpanuu mo
OpraHu3aly IOJy4YeHHs cpeaHero oOmiero oOpa3oBaHUS B Ipelesnax OCBOCHUS
00pa3oBaTeNbHBIX TPOrpPaMM CpPEIHEr0 Npo(ecCHOHATBHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOT'O 00111er0 00pa3oBaHus ¢ y4€ToM TpeboBaHUH (peepabHBIX rOCy1apCTBEHHBIX
o0pa30BaTeNbHbIX CTAaHAAPTOB U MOJydyaeMoi MpodeccHy WIN CIEeUUaIbHOCTH CPEIHEro
npo¢eCCHOHATTLHOTO 00Pa30BaHM;

[TpumepHO#l mporpammsl 001IC00pazoBaTEIbHON Y4eOHON AUCHUIUIMHBI «MareMmaTHka:
anrebpa W Hayajlla MaTeMaTHYeCKOr0 aHajau3a; TFeoOMETpHus» s MpodeccroHalIbHbBIX
o0Opa3oBaTenbHBIX OpraHm3aiuii, pexomeHmoBanHoir DI'AY «DUPO» B kauecTBe
MIPUMEPHON MPOTPaMMBI JIJIsl peasi3allii OCHOBHOM TpodeccruonanbHoi nporpammbl CITO
Ha 0aze OCHOBHOTO 00IIero o0pazoBaHMs C MOJYyYCHHEM CPEAHEro olmiero o0pa3oBaHuUs
(ITpotoxon Ne 3 ot 21 uromns 2015 ., perucTpupoBaHHBIM HOMEp petieH3uu 385 ot 23 urons
2015 r. ®I'AY «®UPO»);

[IpumMepHO# OCHOBHOI 00pa30BaTEIBHOW MPOTPaMMBbI CPEIHETO O00IIero 00pa3oBaHUS
(Onmobpena pemennem denepanbHOr0 y4eOHO-METOANYECKOTO OOBEAMHEHHSI IO 00IIEMY

obpazoBanuio ([Iporokon ot 28 uronst 2016 r. Ne2/16-3).

PaGouass mporpamma paccMOTpeHa Ha  3acelaHMM  METOAMYECKOW  KOMHCCHH

obmeoobpaszoBarenbHoro nukia ['TIOY «CocHOTropcKuit TEXHOJIOTHYECKUN TEXHUKYM». [IpoTokon
Ne 1 ot 30 aBrycra 2019 r.

OI'TIOY «CocHOropckuii TEXHOJOTUYECKU TEXHUKYM», 2019
©CwmupnoBa N.A., 2019
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1 TACHOPT PABOYEHN ITPOI'PAMMbBI YYEBFHOU JUCIUILINHBI
OY .03 MATEMATHUKA

1.1 O0s1acTh NPpUMEHEHUS TPOrPAMMBI

Pabouas mporpamma yuyeOHOW IHUCHMIUIMHBI SIBJISETCS YacTbI0 OCHOBHOM
oOpazoBaTenpHOM  TporpamMmbl B cooTBercTBUM ¢ DPI'OC  cpennero
podecCUOHAILHOTO 00pa30BaHMUsI IO MOJATOTOBKE CIEIUAIMCTOB CPEHETO 3BEHA 110
crnennasibHOCTH 08.02.09 MOHTaX, HajaaKa U SKCILUTyaTaIus JIEKTPOOOOPYI0BaHUS
IIPOMBIIIJICHHBIX U TPAXKIAHCKUX 3/TaHUM

1.2 MecTo AMCHMIUIMHBI B CTPYKType OCHOBHOH mpo(eccnoHaIbLHOMI
o0pa3oBaTe/IbHOIl MPOrpaMMbl: JHUCHUIUIMHA «MareMaTuka» SBISETCS Y4eOHBIM
npeIMeToM 00s3aTelbHON MpeAMeTHON oOnactu «MartemaTnka W HWH(OPMATHUKA»
®I'OC cpeanero obmero oOpa3oBaHUsS B 00IIEOOPA30BATEIHPHOM ITUKJIE y4€OHOTO
mwiana OOII CIIO na 6a3e 0cHOBHOTO 00IIET0 0OPa30BaHUS C TIOTYYEHUEM CPETHErO
oO1ero oopa3oBaHmsl.

1.3 O0mas xapakTepucTUKA y4eOHOM TUCIUTIIUHBI

Marematnka  sBisieTcss  (QyHAamMeHTanmbHOW — 00IIeoOpazoBaTeIbHON
JUCIHUIUTMHOM CO  CIIOKMBIIUMCS YCTOWUMBBIM  COJICpKAHUEM H  OOIIUMHU
TpeOOBaHUSMU K TIOJITOTOBKE 00YJaIOIINXCSI.

B mnpodeccuonanbHbIXx 00pa30oBaTEeNbHBIX OPraHU3alUAX, PEaTU3YIOIINX
00pa3oBaTeNbHYIO MPOTPAMMY CPEIHETO 00IIeT0 00pa30BaHus B IpeIesiaX OCBOCHHS
OIIOIT CIIO na 6a3e OCHOBHOro OOIIEro OOpa30BaHHUsA, M3yUYEHHE MaTEeMAaTHKH
MMEET CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT Tpodmis mnpodeccHoHaIbLHOTO
oOpa3oBaHHs.

[Tpu OCBOECHUH npodeccuit CIIO TEXHUYECKOTO npous
npodeccuoHaTbHOTO 00pa30BaHMUS MaTeMaTHKa H3ydaeTcs Ha 0a30BOM ypOBHE
®I'OC cpennero o61mero o6pa3oBaHusI.

DTO BBIpaKAETCS B COACPKAHUHM OOYUCHHUS, KOJIMYECTBE YaCOB, BBHIICTSEMBIX
Ha W3YyYCHHE OTMACIBHBIX TEM MPOTpaMMBbI, TIIyOMHE HX OCBOCHHUS CTYJACHTaMH,
o0beME W  XapakTepe MNPaKTUYECKUX 3aHATUH, BHJAX BHEAyJUTOPHOM
CaMOCTOSITENIbHON PabOThI CTYICHTOB.

OOmue nenyu M3y4eHusl MaTeMaTUKH TPAJAUIIMOHHO PEAM3YIOTCSA B YETBHIPEX
HaTpaBIICHUSIX:

1. oOmee npeacraBueHne 00 UIEAX U METOAaX MATEMATHKH;
2.  UHTEIUVIEKTYyaJIbHOE Pa3BUTHE;
3. oBIaJcHUE HEOOXOTUMBIMU KOHKPETHBIMH 3HAHUSMU M YMCHUSMU;
4. BOCHUTATEIBLHOE BO3/ICHCTBHE.
[Tpodunmsarus 1eneir MaTeMaTu4ecKoro oOpa3oBaHMsl OTPAXKAETCS Ha BHIOOPE
NPUOPUTETOB B OpTraHU3allMM y4eOHOW jaedTenbHOCTH oOywaromuxcs. [is
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TEXHUYECKOTO, COIMAIbHO-3KOHOMHUYECKOTO Mpoduiel  NpoQpecCHOHATBHOTO
oOpa3oBaHHsi BBIOOp 1Ilesied CMeIIaeTcss B ParMaTHYeCKOM HaIpaBIICHUHU,
IpelyCMaTPUBAIOIIEM YCUJICHUE U PacIIipPeHHe MPUKIAIHOTO XapaKTepa U3y4eHHs
MaTEeMaTHK{, NPEUMYIIECTBEHHON OpHEHTAlMM Ha aJITOPUTMHUYECKHM CTHIIb
MO3HABATENILHON JAesITeNnbHOCTH. [[IsI TyMaHUTapHOTO W €CTECTBEHHO-HAYYHOTO
npoduiel mpodeccuoHaNIbHOTO o0pa3oBaHUsA Oojiee XapaKTEPHBIM  SIBIISICTCS
yCHUJICHUE OOIIEKYJIbTYPHON COCTABIISIONICH Y4EOHON TUCIUIUIMHBI C OpHEHTAIIUEH
Ha BU3yaJIbHO-00pa3HbBIN M TOTUYECKUI CTUIIN Y4eOHOM pabOTHI.

N3yuenne MaremaTuku Kak TMpoduibHONW 0011e00pa3oBaTeIbHON yYEOHOM
IUCHMIUIAHBI,  YYUTHIBAIONICH  CHEIU(PUKY  OCBaMBAEMbIX  OOyYaIOIIUMUCS
npodeccuit CI10, oGecneunBaercs:

— BBIOOPOM Pa3IMYHBIX MOJIX0J0B K BBEACHUIO OCHOBHBIX MOHSATHUH;

— (dopmupoBaHMeM  cHUCTeMBl  y4eOHBIX  3aJaHWi, OO0ECIIEUNBAIOIINX

a¢(eKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— oboraieHueM CIeKTpa CTUJIeH y4eOHOM NeATeIbHOCTH 3a CUET COTJIACOBAHMSI
C BEAYIIMMH JIeATEIHbHOCTHBIMH XapaKTepUCTUKaMU BBIOpaHHOM npodeccun /
CHELHATbHOCTH.

[IpodunpHas cocraBisionias oOTpakaeTcsi B TpeOOBaHUSIX K IOATOTOBKE

0OyJaromnMxcsl B 4aCTH:

— o0mel cucTeMbl 3HAHWHA: COJEp)KATENbHBIE TPHUMEPHI HCIIOIH30BAHHS
MaTeMaTHYECKUX HJIEH U METO0B B MPO(EeCCHOHATLHON IS TENbHOCTH;

— YMEHHH: pa3nuuue B YpOBHE TPEOOBAHMU K CIOKHOCTH MPHUMEHSIEMBIX
aJITOPUTMOB;

— TMPAKTUYECKOTO HCIOJB30BaHUSI MPUOOPETEHHBIX 3HAHUW U YMEHHIA:
WHANBHUAYAIBHOTO Y4€OHOTO OTBITa B TOCTPOCHUH MAaTEMATUYECKUX MOJIEIIEH,
BBITIOJTHEHUH UCCIIEI0BATENbCKIX TPOEKTOB.

Taxum oOpazom, peanuzanus coaepkKaHusi y4eOHON NUCHUIUIMHBI OPUECHTHPYET
Ha TIPUOPUTETHYIO pOJIb MPOLECCYaJbHBIX XapaKTEPUCTUK y4ueOHOU paldoTHl,
3aBHCSIIUX OT TPOoGmiIsi MpodecCHOHANBHOTO OO0pa30BaHMs, MOJYYCHHUS OTIBITa
UCTIOJIb30BaHUSI MAaTEMAaTHKU B COACPXKATEIbHBIX W MPO(ECCHOHATBHO 3HAYUMBIX
CUTyallusIX IO CpPaBHCHHIO C (OPMAIBHO-YPOBHEBBIMU  PE3YJIbTaTHUBHBIMU
XapaKTepUCTHKaAMH O0YUICHHUSI.

Conepxanne y4eOHOM THUCIUTUTMHEI pa3pad0TaHO B COOTBETCTBUHU C OCHOBHBIMHU
COJIepKaTEIbHBIMU JIMHUSAMU 00y4EHHUsI MAaTEMaTHKE:

— anreOpanyeckas JIMHUS, BKIIIOYAIOIIAsi CUCTEMATH3aIMIO CBEICHUH O YHCliax;
M3y4YEeHHE HOBBIX U 0000IleHNE paHee W3YUCHHBIX Olepaluii (BO3BEeICHUE B
CTENeHb, U3BJICUCHUE KOPHSI, JorapuMUpoBaHue, CHHYC, KOCUHYC, TAHT€HC,
KOTaHTEHC U 0OpaTHBIE K HUM); U3YYCHUE HOBBIX BHIOB YACIIOBBIX BHIPAKCHUI
U (opMys; COBEPILIEHCTBOBAHUE MPAKTUUECKUX HABBIKOB M BBIUMCIUTEIBHOM
KYJIbTYpbI, pacUIMpEeHNEe U COBEPIICHCTBOBAHME alreOpandecKkoro ammapara,
c(hOpPMHUPOBAHHOTO B OCHOBHOW IIKOJE, U €r0 MPUMEHEHHE K PEIICHUIO
MaTeMaTHYECKUX U MPHUKIAIHBIX 337124,



— TEOpETUKO-QYHKUMOHAIbHAS JIMHUSA, BKJIOYAIOIIAsg CUCTEMATU3ALMIO U
pacuIMpeHue CBeNeHUM O (QYHKIMSIX, COBEPIICHCTBOBaHUE TIpaduyuecKux
YMEHUH; 3HAKOMCTBO C OCHOBHBIMHU HJICSIMHU U METOJIAMU MAaTEeMaTHYECKOTO
aHaiu3a B 00ObeMe, MO3BOJISIONIEM HCCIIEN0BATh 3JEMEHTapHbIe (PYHKIUU U
peniaTh NpoCTEHIINe reoMeTpuuecKue, PU3NYecKue U Jpyrue MpUKIaJHbIe
3a/lauu;

— JIMHUS YPaBHEHUU U HEPABEHCTB, OCHOBAHHASI HA IOCTPOEHUHU U UCCIIEOBAHUN
MaTeMaTHYECKUX MOJIETIEH, IEpeceKaroIascs ¢ anredpandeckoi 1 TEOPETHUKO-
(YHKIIMOHATHLHOW JIMHUSIMH M BKITFOUAIOIIAst PA3BUTHE U COBEPIICHCTBOBAHUE
TEXHUKH alreOpandeckux MpeoOpa3oBaHW [JIsi PEIICHHUS YpPaBHCHHIA,
HEPABEHCTB U cHCcTeM; (OPMUPOBAHKE CIIOCOOHOCTH CTPOUTH U MCCIIEIOBAThH
MPOCTEHIIINE MAaTEeMaTUYECKUE MOJEIM NpPHU PEIICHUU NPUKIAIHBIX 3ajad,
3a/lay U3 CMEKHBIX U CIIEUUATbHBIX JTUCHUILINH;

— TreoMeTpuuecKkass JIMHUSA, BKJIIOYAIOIAs HArjsiHble TPEJICTABICHUS O
IPOCTPAHCTBEHHBIX (UTypax M H3YYEHUE HX CBOMCTB, (OPMUpPOBAHUE U
pa3BUTHE  MPOCTPAHCTBEHHOTO  BOOOpa)K€HUs,  pa3BUTHE  CIOCOOOB
Ir€OMETPUYECKUX H3MEPEHUN, KOOPJAMHATHOTO M BEKTOPHOIO METOAOB IS
pelIeHUs] MaTEMAaTUYECKUX U TPUKJIIAIHBIX 3a]1a4;

— CTOXAaCTHYECKas JUHUS, OCHOBaHHAs HA Pa3BUTUU KOMOWHATOPHBIX YMCHH,
MPEACTABICHU O  BEPOSTHOCTHO-CTATHCTHYECKMX  3aKOHOMEPHOCTAX
OKPYKaIOILIEr0 MUPA.

Pazpenbl (TeMbl), BKIIOYEHHBIE B COJIEPKaHUE YUeOHON JUCIUIUINHBI, SIBIISIOTCA
obmumMu 111 Bcex mnpoduiier npodecCHOHAIBbHOTO 00pa3oBaHUsT M IMPU BCEX
o0beMax yueOHOT0 BpeMEHH HE3aBUCUMO OT TOT'O, ABJISIETCS JIM yueOHast TUCUUIIITNHA
«Marematuka» 6a30BoM UK MIPOGUITBLHOM.

N3yuenne oO0meoOpa3oBaTeibHOM y4eOHOM JUCHUIUIMHBI  «MaTtemaTuka
3aBeplIaeTcs MOABEACHUEM UTOTOB B (JOPME IK3aMEHA B paMKax MPOMEXYTOUHOMN
aTrectauuu oOyuaromuxcss B mpouecce ocBoeHuss ocHoBHoit OOII CIIO c
noJiyueHueM cpegHero obmiero oopazosanus (IITIICC3).

B pazgene nporpammel «ConepkaHue y4uyeOHOW AMCHUIUIMHBD) KYpPCHBOM
BBIJICJICH MaTepHall, KOTOPBIA TPHU HM3YYCHHUH MaTEeMaTWKH Kak 0a30BOW, TaK W
poPIBbHON y4eOHOM AUCIIMIUIMHBI, KOHTPOJIIO HE TIOIICKHUT.

1.4 Ileau wm 3axa4u JUCUMILUIMHBI — TPe0OBaHHS K pe3yJbTaTaM OCBOCHHS
AUCIHUNJIMHBI:

Copepxanne TporpamMmbl  «MareMaTHKa» HANpaBlIEHO Ha JOCTHKEHHE
CIIECIYIOIINUX LEIICH:

— o0ecriedyeHne  CHOPMHUPOBAHHOCTH  TPEJACTABICHUA O  COIMAIBHBIX,
KYJIBTYPHBIX W UCTOPUICCKHUX (DaKTOPaxX CTAHOBJICHHS MaTEMAaTUKH;

— o0ecrieyeHne CcHOPMUPOBAHHOCTH JIOTHYECKOTO, aNTOPUTMHUYECKOTO W
MaTEMaTHYECKOTO MBIIUICHUS,

— obecrieueHne cHOPMHUPOBAHHOCTH YMEHUH MPUMEHSTH MOJYYCHHBIC 3HAHHSI
NIPU PEIICHUH PA3INIHBIX 33/1a4;



oOecrieyeHrue cPOPMUPOBAHHOCTH IPEICTABICHUNA O MaTEMaTHUKE KaK 4acTH
00111e4eI0BEYECKON KYJIbTYpPbl, YHUBEPCAIBHOM SI3bIKE HAYKH, O3BOJISIOIIEM
OMKCHIBATh U U3y4YaTh PEAIbHbIC TPOLIECCHI U SIBJICHUS.

OcBoeHMe cojiepKaHusl y4eOHOM IUCHUIUIMHBI «MaremaTukay oOecreduBaeT
JOCTUKEHNE 00YUYaIOIUMUCS CJICTYIONINX Pe3yJbTaTOB:
JIMYHOCTHBIX

c(hOpPMHPOBAHHOCTH MTPEICTABICHHI O MATEMAaTHUKE KaK YHUBEPCATLHOM SI3bIKE
HAyKH, CPEIICTBE MOJICIIMPOBAHMS SBIICHUH M TPOIECCOB, MJICSIX M METOJaX
MaTeMaTHKH;

MOHMMaHWE 3HAYMMOCTH MAaTEMaTUKH JJI HAyYHO-TEXHHUYECKOTO Mporpecca,
chOPMHUPOBAHHOCTh ~ OTHOIICHWS K  MaTeMaThke Kak K  4YacTu
0O0IIIeueIOBEUECKON KyIbTYphl 4Yepe3 3HAKOMCTBO C HUCTOPHEH pa3BUTHUS
MaTeMaTHKH, SBOJIIOIIMECH MaTEMaTHIECKUX UICH;

pa3BUTHE JIOTHYECKOTO MBIINUICHHUS, IPOCTPAHCTBEHHOTO BOOOpaXCHMUS,
QITOPUTMUYECKON  KYJIBTYPBl, KPUTUYHOCTH MBINUICHHS HAa YPOBHE,
HeoOXxomuMoM it Oymymield npodeCCHOHANBHOW — JEATEeIbHOCTH, IS
MIPOJIOJDKEHUS 00pa30BaHUs U CaMOOOPa30BaHUS;

OBJIaJICHEC MAaTeMAaTUYCCKUMHU 3HAHUSMU W YMECHHSIMH, HEOOXOJUMBIMHU B
MOBCETHEBHON JKM3HM, I OCBOEHHUS CMEXHBIX €CTeCTBEHHO-HAyYHBIX
OUCIMIUIMH W JUCHUIIINH TPOGECCHOHATBHOTO MHUKIA, IS TMOJYYCHUS
oOpa3oBaHusl B 00JacTAX, HE TPEOYIOIIUX YINIYOJICHHONW MaTeMaTH4YeCKOM
MOJITOTOBKU;

TOTOBHOCTH U CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHMIO,
Ha TIPOTSHKCHUM BCEH KM3HU; CO3HATCIIFHOC OTHOIICHUE K HEMPEPHIBHOMY
00pa30BaHMIO KAaK YCIOBUIO YCTICIITHON MPO(PECCUOHAIIBHON U OOIIECTBEHHOM
JCATCIILHOCTH;

TOTOBHOCTB M CHIOCOOHOCTH K CAMOCTOSITEIIbHOIM TBOPUECKOM U OTBETCTBEHHOU
JESTEbHOCTH;

TOTOBHOCTh K KOJUIGKTHBHOW pabOTe, COTPYIHHYECTBY CO CBEPCTHUKAMH B
oOpasoBarenbHOM, OOIIECTBEHHO TMOJIE3HOH, Y4eOHO-MCCIIeI0BATEIHCKOMH,
MIPOSKTHOM M JPYTHX BUAAX ACSITCILHOCTH;

OTHOIIICHUE K MPO(PECCHOHAIBHOM JISATSIBHOCTH KaK BO3MOXHOCTH Y9aCTHS B
PEIICHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOMCHAIIMOHATBHBIX
poOJIeM.

MeTtanpeaMeTHbIX

YMEHHUE CaMOCTOSATEIBHO ONPENEIATh LEIU AEATEIbHOCTH MU COCTaBIATH
IUIaHbI JIEATEIIBHOCTH; CAMOCTOSTEIBHO OCYIIECTBIIATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh AESATENBHOCTD; UCIIOIb30BATh BCE BO3MOKHBIE PECYPCHI IS
JNOCTHKEHUs ITOCTABJICHHBIX LENEM M Pealu3alyu IUIAHOB JEATEIIBHOCTH;
BbIOMpATh YCIEIIHbIE CTPATETUN B PA3IMYHBIX CUTYaIUsX;



YMEHHE TPOAYKTHBHO OOIIaThC W B3aMMOJCWCTBOBATH B IpOIECCe
COBMECTHOH JESITENbHOCTH, YYWUTHIBATh MO3UIUN APYTUX yYACTHUKOB
NeATeIbHOCTH, Y(PPEKTUBHO pa3peniaTb KOHPIUKTHI;

BJIAJICHUE HaBbIKAMHU TI03HABATEIbHOM, Y4eOHO-UCCIENOBATEIILCKOH U
MPOEKTHOW JEATEIIbHOCTH, HaBBIKAMH pa3pelieHus mpobiieM; cliocoOHOCTh 1
TOTOBHOCTh K CaMOCTOSITEJIBHOMY MOMCKY METOJOB PEIICHUS] MPAKTUICCKUX
3a/1a4, MPUMEHEHHIO PA3IMYHBIX METOJIOB TTO3HAHUS;

TOTOBHOCTh W  CIIOCOOHOCTh K  CaMOCTOATENHHON  WHOOPMAIMOHHO-
MMO3HABATEIIbHON JICSITEIBHOCTH, BKIIOYAas YMEHUE OpPHUEHTHUPOBATHCS B
pPa3IUYHBIX ~ HMCTOYHUKAX HMHPOPMAIMHM, KPUTHUYECKH OICHUBATh U
UHTEPIPETUPOBATH HH(DOPMAIIHIO, TOTyIaeMyI0 U3 Pa3IMYHBIX UCTOYHUKOB;
BJIaJICHUE SI3BIKOBBIMH CPEICTBAMH: YMEHUE SICHO, JIOTHYHO M TOYHO M3JIaraTh
CBOIO TOYKY 3PEHUS, UCTIOIH30BaTh a/ICKBATHBIC SI3BIKOBBIC CPE/ICTBA;
BIIQJICHUE HABBIKAMH  TIO3HABaTeIbHOW pediekcuu Kak  OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUA W MBICIUTEIBHBIX TPOIECCOB, UX PE3yJbTaTOB
OCHOBAaHWI, TPaHUI[ CBOETO 3HAHUS W HE3HAHUS, HOBBIX IMO3HABATEIHHBIX
3a/1a4d ¥ CPEJICTB JIsl KX JOCTHKCHUS,

IeJICyCTPEMIICHHOCTh B TIOMCKaX M IPUHATUHN PEIICHUI, COOOPa3UTEIILHOCTh U
UHTYUIUS, PAa3BUTOCTh IMPOCTPAHCTBEHHBIX TPEIACTABICHUH; CIMOCOOHOCTH
BOCTIPUHUMATh KPAcOTy U TAPMOHHIO MHPA,;

IIpeameTHbIX

c(hOpPMHUPOBAHHOCTh TIPEICTABICHUNA O MAaTEMaTUKE KaK YacTH MHPOBOM
KyJIbTYphl M MECT€ MAaTeMaTHKA B COBPEMEHHOM ITMBUIIM3AIAM, CIIOCO0ax
OTMCAaHUS SIBICHUM peaJbHOr0 MUpa HA MATEMATHYECKOM SI3BIKE;
c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN O MAaTeMAaTHYECKUX TOHITHSAX Kak
BAKHEUIINX MATEMATUYECKUX MOJIEIIAX, MTO3BOJISIOIIMX ONMUCHIBATh U U3y4aTh
pa3HbIe MPOLECCHI U SBJICHUS; TOHUMAHUE BO3MOKHOCTH aKCUOMATUYECKOTO
IIOCTPOECHUSI MATEMATUYECKUX TEOPUH;

BJIQJICHUE METOJAaMHU JIOKA3aTeJIbCTB U AJITOPUTMOB PEIICHUS, YMEHHE HUX
MIPUMEHSTh, TPOBOJIUTH JI0KA3aTEIbHBIEC PACCYKICHUS B X0JI€ PEIICHUS 3a/1a4;
BJIAQJICHUE  CTAaHJAPTHBIMU NpPHEMAaMU  PEUICHUS  pPAlMOHAIBHBIX U
UPpPALMOHANBHBIX, IIOKA3aTENIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YPAaBHEHHI W  HEPABEHCTB, MX CHUCTEM; HCHOJIb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX MIPOrpaMM, B TOM 4YHCIE Uil NOMCKA IYTH PELICHUS U
WJUIFOCTPALMU PELICHUS] YPABHEHUIN U HEPABEHCTB;

c(OpPMUPOBAHHOCTH MPECTaBICHUI 00 OCHOBHBIX MOHATHUSIX
MaTeMaTU4YeCcKOro aHalu3a W HUX CBOWCTBaX, BJIAJCHHE YMEHHUEM
XapaKTepHU30BaTh MOBeAeHNE (DYHKITHI, MCTIOJIb30BAaHUE TTOTYYCHHBIX 3HAHUI
JUIs1 OMMCAHUSI U aHAJIN3a PeajbHbIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMU TIOHATHUSIMU O IUIOCKHUX M TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTH
yYMEHHSI pacro3HaBaTh reoMeTpruueckue (Urypbl Ha 4epTexax, MOJEIsIX U B
peatbHOM MHUPE; IPUMEHEHUE U3YYEHHBIX CBOMCTB reOMETPUUECKUX GUTYp U
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dbopMyn IS pemieHUs] TeOMETPUUYECKHX 3a7ad W 3a7a4 C MPAKTHYECKUM
COJIEp)KaHUEM;

c(hOpPMHUPOBAHHOCTh MPEACTABICHUI O MpoIeccax M SBICHUSAX, UMEIOIIUX
BEPOSATHOCTHBIA XAapPAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM
MUpPE, OCHOBHBIX IMOHATHUSAX JJEMEHTApPHOU TEOPHHM BEPOATHOCTEW; YMEHHIA
HaXOJUTh U OLICHUBATh BEPOSITHOCTU HACTYIUUICHUSI COOBITUNA B MPOCTEUIINX
NPAKTUYECKUX CUTYAIUSAX U OCHOBHBIE XapPAKTEPUCTUKH CIIy4allHbIX BEJINYUH;
BJIaJICHHE HaBbIKAMHU UCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM IpHU
pEeLIeHUH 3a7a4.



B pe3yabTarte ndydenus yueOHoro npeamera «MaremaTuka» Ha ypoBHe cpeJAHero o0mero oOpa3oBaHus:

Pazgen

BorInycKHUK HAYYHTCS

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH

esn ocBOeHUA npeaMera

Jns  ucronb3oBaHUS B IIOBCEAHEBHOM JKM3HH U
obecrneueHnss BO3MOKHOCTH YCIIEITHOTO MPOIOJIKEHHS
00pa3oBaHMs 1O CHEIUATBLHOCTSIM, HE CBSI3aHHBIM C
HpI/IKJIa,Z[HBIM HNCITIOJIB30BAHUEM MAaTCEMATUKHU

ﬂﬂﬂ paseumusl MobliUleHUs, UCNOTIb306AHUA 6 noeceonesHoll
HCU3HU u obecneuenus BO3MOIAHCHOCHIU ycnewHozo
I’lpO()OJZ.?fC@Huﬂ 06pa306anuﬂ no cneyuailbHocmAimM, He
C6A3AHHbIM C npumadnbm UCNOJIb306AHUEM MAMEMANMUKU

JJIeMeHTa TEOPUH MHOKECTB U
MaTeMaTH4YecKoil JOruKH

OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUSIMHU:

KOHCYHOC
IIOAMHOKECTBO,

MHOYKECTBA,
00bEeIMHEHNE

MHOXCCTBO, 9JICMCHT
MEPECCUCHUC n

MHOXCCTB, YHMCJIIOBBIC MHOXKCCTBa Ha KOOpI[HHElTHOfI
MPSMOM, OTPE30K, HHTEPBAJI,

orepupoBaTh Ha 6A30BOM YPOBHE MOHATHUSIMHU:
VTBEpXKJICHHE,  OTpPULAHUE  YTBEPXKICHUS,
VCTUHHBIE U JIOXKHBIE YTBEP>KJICHHUSI, TPUUMHA,
CIIE/ICTBHE, JaCTHBIN ciydan 001ero
YTBEPKICHUS, KOHTPIIPUMED;

HaXOJHUTh MEepecedeHre U OO0bEeIUHEHUE IBYX
MHOJKECTB, TPEICTaBICHHBIX TpapUUecKu Ha
YUCIIOBOM MPSAMOI;

CTPOUTH HA YHCIIOBOM MPSAMOU MOIMHOMXKECTBO
YHUCIIOBOTO MHOXECTBA, 3a/laHHOE
MPOCTEUIINMH YCIIOBUSIMU;

pacrmo3HaBaTh JIOKHBIC YTBEPIKICHHSI, OITHOKI
B pacCyXIEHHMSIX, B TOM UHCIE C
MCII0JIb30BAaHUEM KOHTPIIPUMEPOB.

B nogceonesHotl sHcuznu u npu uzyueHuu Opyux
npeomemos:

- Onepupoeamb NOHAMUAMU. KOHEYHOo€e MHOoIMHcecneo,
aJlemMeHm MHoa#cecmeda, I’lO()MHO.?fC‘eCWlGO, nepecedyerue u
obveounenue MHOIMCECmME, YUCT08ble MHOJHCeCcmea HaA

KOOPOUHAMHOU npAMOl, ompe3oK, unmepeal,
NOJYUHMEPBAl, NPOMEICYMOK C BbIKOIOMOU MOYKOU,
epaguueckoe npeocmasieHue MHOHCECME Ha

KOOPOUHAMHOU NIIOCKOCU;

— Onepuposamo nouamuamu. ymeepxcoenue, Ompuyanue
VMBepHcOenUs, UCMUHHbIE U JIONCHbIE YMEEPIHCOCHUS,
npuyuHa,  creocmeue,  YACMHBIU  CAyYal  0Ouje2o
YMBepHcOeHUs, KOHMPHPUMED,

— Ilposepsamb npunaonedcHocms 31eMeHma MHONCECMEB),

— Haxooumv nepeceuenue u ob6veOuHeHue MHONCECMS, 8
MoM yucie npeocmasieHHblX 2paguiecky HA YUCI080U
NPAMOU U HA KOOPOUHAMHOU NAOCKOCMU,

— Ilposooums  OokazamenvHvle  pPAcCyHcOeHus
000CHOBAHUS UCIUHHOCMU YIMBEPHCOCHUI.

B noeceonesnoii sxcusnu u npu uzyyenuu 0pyeux npeomemos:

— Hcnonvzosamo yucnosvie MHOdICECMBA Ha
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NIOCKOCIU
0J151 ONUCAHUSL PEANbHBIX NPOYECCO8 U ABNIeHULL,

o

10



— HCIIOJIb30BaTh YHMCJIOBEIC MHOKECTBA Ha
KOOPAMHATHOW MPSIMOM TSI OITUCAHUS
pEabHBIX MPOIECCOB U SIBJICHUI;

— TMPOBOJMTH JIOTUUECKUE PACCYKACHUS B
CUTYalHIX NOBCEIHEBHOM KU3HU

— [Iposodums doxazamenvhvle pAcCYHCOEHUsL 8 CUMYAYUSIX
NOBCEOHEBHOU JHCU3HU, NPU peuleHuu 3a0ad u3 Opyeux
npeomemos

Yucia u BIpaKeHU

OnepupoBaTh Ha 6a30BOM YPOBHE OHATHSIMH: 1110
YHUCII0, JENUMOCTh 4YHCeN, OOBIKHOBEHHas JpOOb,
JECATUYHAS Ipo0b, parMoHaIbHOe YHUCIIO,
npuOMKEHHOE  3HAYEHHWE 4YHWCla, 4YacTh, JOJS,
OTHOIIICHHE, TIPOIICHT, TTOBBIIIICHUE U TOHMKEHUE HA
3aJIaHHOE YUCJIO TPOIICHTOB, MacIITab;

— omepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMH:

norapupm Yucia, TPUTOHOMETPHUYECKAS
OKPY>KHOCTb, I'pagyCHass Mepa yriia, BEIU4nHa
yria, 3aJaHHOI'O TOYKOH Ha

TPUTOHOMETPUUYECKOW  OKPY)KHOCTH, CHHYC,
KOCHUHYC, TaHI'€HC UM KOTaHI€HC YIJIOB,
UMEIOIUX MTPOU3BOJIbHYIO BETUUUHY;

— BBIIOJHATH apU(PMETUUYECKUE JCUCTBUS C
LENIBIMU ¥ pAllHOHAIbHBIMU YU CIIaMU;

— BBIIOJHATH  HECJIOKHBIE  IpeoOpa3oBaHUs
YHCJIOBBIX BBIPAKEHUH, COJEpPXKALINX CTENEHU
qrcen, TM00 KOPHU U3 YHCe, JIN0O0 JIorapuMel
qucen,;

— CpaBHMBAaTh pALMOHANbHBIE YHUCIA MEXIY
co00ii;

— OICHMBATh M CPaBHHUBATH C PAIMOHAIBHBIMU
YyyclIaMM 3HA4eHUs LEJbIX CTEINEeHeH uucel,
KOpHEH HaTypaJbHOM CTENEHU U3 4YHUCEl,
JOrapu(pMOB YHUCEN B IPOCTHIX CIIydasix;

Cs0000HO  onepuposamv — NOHAMUAMU: — Yeloe  HUCTO,
denumocms yucei, 00bIKHOBeHHAs OPoOb, decimuyHas Opoos,
PAYUOHATIbHOE  YUCLO, NPUOTUINCEHHOE 3HAYEHUe HUCIA,
yacms, 00N, OMHOWEHUEe, NPOYEeHm, NOGblUleHUe U
NOHUdICEHUE HA 3A0AHHOE HUCTIO NPOYEHMO8, MACUMAD,

—  npueooumv  npumepvl  yucelr ¢ 300AHHBIMU
CE0UCMBAMU OeIUMOCIIU,
— onepuposamv  NOHAMUAMU:  Jo2apuhpm  ducia,

MPUCOHOMEMPUYECKASL OKPYIHCHOCMb, DPAOUAHHAS U
2padycuas mepa yena, 6eluduHa yeund, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUYECKOU OKPYICHOCHIU,
CUMyc, KOCUHYC, MAH2EHC U KOMAH2EeHC V2los,
UMEIOWUX NPOU3BOTLHYIO BEIUYUHY, YUCILA € U T,

—  GLINOIHAMb apugmemuyeckue Oeucmeus, couemas
YCmHble U NUCbMEHHble  Npuembvl, NPUMeHss npu
HeoOX00UMOCMU BbIYUCTUMENbHBIE YCIMPOUCMBA,

—  HaxoOumv 3HAYeHUs KOPHA HAMYPANbHOU CmeneHu,
cmenenu ¢ payuoHAIbHbIM noKazamesem, lo2apugma,
UCNONBL3YSL NpU  He0OXO0OUMOCMU  BbIYUCIUMENbHBIE
ycmpotuicmaa,

— Nonb308amMbCl  OYEHKOU U
NPAKMUYECKUX paciemax,

—  Npo8OOUMb NO U36ECMHBIM POPMYNAM U NPABUIAM
npeobpazosamsl OyK8eHHbIX 8bIPAdNCEHUL,
BKIIOYAIOWUX ~CMENneHU, KOpHU, J02apugmsl U
mMpu2oHoMempudecKue QyHKyuu;

NPUKUOKOU  npu
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— un3o0OpaxkaTh TOYKAMHU Ha YHUCJIOBOM MIPSIMOM
IeJIbIe ¥ paIlOHAIBHBIC YHCIIA;

— wu300paxaTh TOYKaMH Ha YHCIOBOM MNpsSMOH
LeJIble CTENEHM 4YHCe, KOPHU HaTypaJbHOM
CTETIEHH W3 4Yucels, JiorapuMbel dYHCET B
IPOCTHIX CIIy4asix;

— BBIIOJHATH  HECJIOXKHBIE  IpeoOpa3oBaHUs
HEeNbIX U APOOHO-PAlMOHANBHBIX OYKBEHHBIX
BBIPAXKEHUI;

— BBIpaXaTh B IPOCTEHINNX CIydasx U3 paBEeHCTBA
OJIHY IIEpEMEHHYIO Uepe3 IpyTue;

— BBIYMCIATH B MPOCTBIX ClIydasX 3HA4YeHUs
YUCIOBBIX M OYKBEHHBIX  BBIPAXCHHUH,
OCYILECTBIISII HEOOXOJUMBIE MOJCTAHOBKU H
npeoOpa3oBaHus;

— M300paxaTh CXEMAaTW4YEeCKH Yroj, BEJIMYHMHA
KOTOPOT'O BBIPAXKEHA B Ipajlycax;

— OLCHMBATh 3HAKH CHHYCA, KOCUHYCA, TAHICHCA,
KOTAHT'€HCA KOHKPETHBIX YIJIOB.

B nosceoneenou oicusHu u npu  usyvyeHuu Opyaux
VUeOHbIX NPEeOMemos.

— BBINOJHATH BBIYMCIICHUS TPH PEIICHUHU 3ajad
IIPAaKTUYECKOTO XapaKTepa;

— BBIIOJHATh  NPAKTHYECKHUE  pacueTsl ¢

HUCIIOJIB30BaHHUECM npu H€O6XO,Z[I/IMOCTI/I
CIPAaBOYHBIX MATEPUAJIOB M BBIYHCIUTEIIBHBIX
YCTPOMCTB;

— COOTHOCHUTH PCaJIbHBIC BCJINMYHHBI,

XapaKTepUCTUKU  OOBEKTOB  OKPYXKAIOIIETO
MHUpPa C HUX KOHKPETHBIMH  YHCIOBBIMU
3HAYCHUSIMU;

—  HAX00umv  3HAYEHUs  YUCTIO0BbLIX U  OYKBEHHbIX
8bIPAdICEHUI, ocyujecmensis HeobxX00uMble
NOOCMAHOBKU U NPeodPa3068aHUsL,

— uzobpadxcamv  cxeMamuyecku — yeol,  BeIUYUHA
KOMOPO20 8bIpadHCeHa 8 2paoycax Ui paouanax;

—  UCNONb306aMb  NpU  peuweHuu 3a0ay  madauyHvle
3HAYEHUU MPUSOHOMEMPUYECKUX (DYHKYULL YeN08;

—  GLINONHAMb NEPesod GeIUUUHbL Vead U3 PAOUAHHOLU
Mepbl 8 2pAdyCHYIO U 0OPAMHO.

B noeceonesnoii srcuznu u npu uzyuenuu Opyeux y4eOHbix
npeomemos:

—  BLINONHAMb OeUCMBUsL C YUCTOBbIMU OAHHLIMU NPU
peweHuu 3a0a4 npaKkmu4ecko2o xapakmepa u 3a0ay
U3 pasiuuHbLIX obracmeli 3HAHUL, UCHONL3YS NPU
HeoOXo0uMocmu  Cnpagoumvie  Mamepuanrvl U
BbIUUCIUMENbHBIE YCIMPOUCEA,

—  OyeHusamv, CPAGHUBAMb U UCNOIB308AMb  NPU
peweHuu npaKkmuyeckux 3a0ay 4uciogvle 3HAYeHUsl
PEeanbHbIX  BelUYUH,  KOHKPEmHble  UYUCT0Bble
Xapakxmepucmuxu 06beKmos OKPYHCaroue2o Mupa
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— HCIIOIb30BaTh METO/BI OKpYIJICHUA,
npuOJIMKeHUsT W TPUKUAKH TpU  pEeIICHUH
IPAKTUYECKUX 337a4 NOBCETHEBHOM JKU3HU

YpaBHeHHUS M HEPABEHCTBA

— Pemate nuHEHHbIE YpaBHEHUS] U HEPABEHCTBA,
KBaJ[paTHBIC YPABHCHUS;

— Pemarp norapupMUUECKUE YpaBHEHUS BHJIA
log a (bx + ¢) = d u nmpocreiimne HepaBeHCTBA
Buja log ax <d;

— Pemath mOKa3aTenbHBIC YpaBHEHHs, BUAA a
bx+c = d (rme d MOXHO TIpencTaBUTh B BUIE
CTETICHH C OCHOBaHHMEM a) W MPOCTEUIIne
HepaBeHcTBa BUaa a X < d (rme d MoxHO
IPE/ICTABUTH B BUJIC CTEIICHH C OCHOBAHHEM a);.

— TMPUBOAUTH HECKOJIBKO NPHUMEPOB KOpPHEH
MIPOCTENILIETO TPUTOHOMETPUUYECKOTO
ypaBHEHUS BUJA: SINX = a, COSX = a, tgx = a, ctgx
= a, rA¢c a — TaOIWYHOEe 3HAYCHHEC
COOTBETCTBYIOLIEH TPUTOHOMETPUUYECKOMN
byHKINN.

B mnoBcenHEBHOW XW3HU M TNPU M3YYEHHUH JPYTUX
MPEMETOB:
— COCTaBJIATb W PCUIATL YPABHCHUA U CUCTCMBI
YpaBHEHUH  TPU  PEHIEHUH  HECJIOXKHBIX
MPaKTUYECKUX 3a/1a4

Pewams  payuonanvuvie,  noxazamenvHvie U
Joeapupmuueckue  ypasmeHus U HepaseHcmad,
npocmetiuiue uppayuoHaibHvle u

MpUcoOHOMempuyecKue ypagHeHus, Hepagencmed u ux
cucmemvl,

UCNONL306AMb ~ MemoOobl  pelleHUus  YPAGHeHUIL:
npugedeHue K 8Udy «NpouzsedeHue pasHo Hy0» Uil
«HACMHOEe PABHO HYTI0Y, 3aMEHA NePEMEHHbIX,
UCNONb308AMb  MemoO UHMEPBAN08 Ol  PeuleHUs]

HepaseHcmae;
UCNONb308aMb epacghuueckuti Memoo ons
APUOTIUINCEHHO20 peuleHUs YPAGHEHULl U HePABEHCE;

uzobpasicamso Ha MPUSOHOMEMPULECKOT

OKDYHCHOCIU MHONCECB0 peuleHull npocmeumuux
MPUCOHOMEMPUYECKUX VPABHEHUU U HEPAGEHCME,
BbINOJIHAMbL 0OMOOP KOPHel YPAGHEeHUU UIU PeuleHUll
HEPAGEeHCME 8 COOMBEMCMEUU ¢ OONOIHUMETbHBIMU
VCA0BUAMU U OCPAHUYEHUSMU.

B nosceonesnou srcusnu u  npu usyuyeHuu Opy2ux y4eOHbiX
npeomemos:

cocmasiams U - peulams  YPAGHEHUs,  CUCHEMbl
VpasHeHUl U HepaseHCmMea Npu peuleHul 3a0ay Opy2ux
VUEOHBIX NPeOMemos,

UCNONb3086aMb  YPABHEHUSL U  HepaseHcmed O
nocmpoenus U UCCIe008aHUA  NPOCMEUuUx
MAMeMamuyecKux mooeell peaibHblX CUMyayutl uiu
NPUKIAOHBIX 34044,
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yMemb  UHMePnpemuposams — NOJIYVHYEHHbIU  Npu
peweHuu ypaeHeHus, HepaseHcmea Ui CUcmembl
pe3yibmam, OYyeHusamv €20  npasoonooodue 8
KOHmMeKcme 3a0aHHOU PeanbHOU cumyayuu  uiu
NPUKIAOHOU 3A0a4U

DyHKUMH

OnepupoBath Ha 0a30BOM ypOBHE TOHSTHSIMH:
3aBHCUMOCTh BEJIMYMH, (PYHKLUS, apTyMEHT U
3HauYeHHE (PYHKIMU, OOJACTh OMpENeTCHUs U
MHOXECTBO  3HaueHU (QyHKIUH, rpaduk
3aBUCUMOCTH, rpaduk  (QYyHKIUH, HYIU
(GyHKLIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
BO3pAaCTaHMEC HA YHCIOBOM IPOMEXYTKE,
yObIBaHHE  HA  YHCIOBOM  IIPOMEXKYTKE,
HanOoJbIllece W HAaWMCHbBIEE  3HAUYCHUE
(GyHKIMM  HA  YHCIOBOM  IPOMEKYTKE,
nepuoauieckas GyHKIHUs, IIEPHO,

OIIepHPOBATh Ha 0Aa30BOM YPOBHE TOHSTHSIMH:
npsMass U oOpaTHas MPONOPLUOHATIBHOCTD
JWHEWHas, KBaJpaTHuHasi, JlorapuMudeckas u

noKazarenbHast byHKIIH,
TPUTOHOMETpHYECKHEe (PYHKLINU;

pacro3HaBaTh rpaduxu 3JIEMEHTaPHBIX
byHKIHIHA: psIMOi " oOpaTHoO
NPONOPLIMOHAIIBHOCTH, JIMHEWHOM,
KBaJ[paTUYHOM, JorapuMHUIECKOM u
NOKa3aTeIbHON GyHKIMIH,

TPUTOHOMETPUYECKHUX (YHKIIHIA;

COOTHOCHUTD TpapuKu dIeMEHTaAPHBIX (YHKITAN:
npsMoil M o0OpaTHOW MPONOPIMOHAIBEHOCTH,
JUHEWHOH, KBaJAPATUYHOM, JIOTapu(PMUIECKOM
U NI0Ka3aTeNbHON byHKIMH,

Onepuposams NOHAMUAMU: 3ABUCUMOCMb  BETUYUH,
@dyHKYUs, apeymenm u 3HaveHue QyHKyuu, ooracmo
onpedenenuss U MHONCECMBO 3HAYEHUl QYHKYUU,
epagux  3aeucumocmu, 2pagux  QyHKyuu, HyIU
@yukyuu, NPOMENCYMKU 3HAKONOCMOSHCMEA,
803pacmanue Ha YUCIOB0M NPOMeEdHCYymKe, Yovlieanue
Ha  YUCIOBOM  NpOMedCymKe,  Hauboavuiee U
HauMeHvbuiee 3HA4YeHue QYHKYuu Ha YUCI080M
npomedxicymke, nepuooudeckas QyHKyus, nepuoo,
YemHas u HeyemHas YyHKyuu,

Onepuposamv NOHAMUAMU: NpAMAs U O0OpAMHAs
NPONOPYUOHATLHOCb,  TUHEUHAs, K8AOPAMUYHAS,
Joeapupmuyeckas U NOKA3AMeNbHAsA  QYHKYUU,
mpuzoHomempudeckue QyHKyuu,

onpedensamov  3HaueHue (QYHKYUU NO  3HAYEHUIO
apeymeHma npu  paziuyHuLX  CnoCco6ax — 3a0aHUsl
GdyHrkyuu;

cmpoums epaguKu u3y4eHHbIX QYHKYUU;

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX CIYUASAX NO
Gopmyne nosedenue u ceoticmea hyHKyul, HAXO0OUMd
no epaguky Qynxyuu HaubolvuUe U HAUMEHbULUE
3HAYEeHUs.,

cmpoumb 9CKU3 epaghuxa dynryuu,
yooeremeopsoueti. NPUBeOeHHOMY Habopy VCi108ull
(npomedicymku  803pacmanus/yovl8anus, 3HaveHue
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TPUTOHOMETPHUUYECKUX (YHKLUH ¢ popMynamu,
KOTOPBIMH OHH 33JIaHBbI;

— HaxOJWTh MO rpaduKy NPUOIMKEHHO 3HAYCHUS
(GyHKLINU B 33/1aHHBIX TOUKAX;

— onpenensaTh no QyHKIUH (HyIH, TPOMEKYTKH
3HaKOTIOCTOSTHCTBA, POMEKYTKH
MOHOTOHHOCTH, HauWOOJbIINE W HAUMEHbIIHNE
3HAYCHMUS | T.I1.);

— CTpOHWTh JCKU3 rpaduka byHKIHH,
YIIOBJICTBOPSIIOIIEH TNPUBEACHHOMY Habopy
ycioBui  (MPOMEXYTKH  Bo3pacTaHust  /

yObIBaHUsA, 3HaueHUE (YHKIMH B 33aJaHHOMN
TOYKE, TOUKH IKCTPEMYMOB U T.J.).
B moBcenHEBHON JKM3HU M IIPU U3YYCHUHU JPYrUX
IPEIMETOB:

— OmpenensaTh Mo rpadukaM CBONCTBA peasIbHBIX
MPOIIECCOB W 3aBUCUMOCTEH (HamOosblIue u
HalMEHbIINE 3Ha4eHus, IIPOMEKYTKH
BO3pAaCTaHUA M  YOBbIBaHMSA, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA H T.I1.);

B noeceonesnoii srcuznu u npu uzyuenuu Opyeux y4eOHbix
npeomemos:

@yHKyuu 6 3a0aHHOU MOUKe, MOUKU IKCMPEMYMOS,
ACUMNMoOmol, Hyau QyHKyuu u m.o.);

pewams  YypasHeHus,  npocmeriue  CUCHEMbl
VPasHeHull, UCNOIb3YS C8OUCMBA (QYHKYUl U Ux
epaghuxos.

onpeodensimb NO 2pagukam U UCHOIb308aMb OIS
peweHuss NpuKIaoHsblX 3a0ay CEOUCMEd pPealbHbIX
npoyeccog u - 3agucumocmeti  (Hauboivuiue U
HauMeHbuue 3HAYEHUsl, NPOMENHCYMKU 803PACAHUS U
YObl8aAHUSL @dyHryuu, NPOMEINHCYMKU
3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO U M.N.);
uUHmMepnpemuposams — C8OUCmea 6  KOHMeKcme
KOHKPEMHOU NPAKMUYEeCKOU CUMyayuu,

onpeodensams no epaguram npocmeuuiue
Xapakxmepucmuxku nepuoouyecKux npoyeccos 8
ouonozuu, KOHOMUKe, MY3blKe, PAOUOCEA3U U Op.
(amnaumyoa, nepuoo u m.n.)

JJ1eMeHThbI
MATEMATHYECKOIr0 aHAJIHN3A

— UHTEpPIPEeTHpPOBaTh CBOIICTBA B KOHTEKCTE
KOHKPETHOM MPAKTUYECKOU CUTYyaIuU
— OmnepupoBatb Ha  0a30BOM  ypOBHE — Onepuposams NOHAMUAMU. NPOU3BOOHAS PYHKYUU

MOHATUSIMH: TIPOU3BOHAS (PYHKIIMU B TOUKE,
KacatenbHas K rpaduky  QYHKIHH,
MPOU3BOIHAS (PYHKIIUY;

6 mouke, KacameabHas K 2epaguxy @yHKyuu,
npouU3BOOHAS (PYHKYUU,

BLIYUCTIAMb NPOU3BOOHYIO 0OHOUNIEHA, MHOCOUIEHA,
K6AOpamHO20 ~ KOPHA,  NPOU3BOOHYIO — CYMMbl

dyuryuii;
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— OmpeAensaTh  3HAUEHUE  IPOU3BOJTHOMN
GyHKIMH B TOYKE MO HU300paKECHHIO
KacaTteJlbHOH K rpaduKy, TMPOBEICHHOH B
JTOM TOYKE;

— pemiartb HECJIOKHBIE 3a/1auun Ha
IPUMEHEHHUE CBS3U MEXIy MPOMEKYTKaMU
MOHOTOHHOCTM M TOYKaMU »HKCTpeMyMma
byHKIIMM, €  OJHOW  CTOPOHBI, H
MPOMEKYTKAMH  3HAKOIOCTOSTHCTBA U
HYJISIMH TIPOU3BOJIHON 3TOW (DYHKIIMH — C
JIPYTOM.

B nosceoneenoii srcuznu u npu uzyuenuu opyaux
npeomemos

— TMONB3YACh  TpaduKaMH, CpPaBHUBAThH
CKOpPOCTH BO3paCTaHHUsI (pocra,
MOBBIIICHUW, YBCIWYCHHA H T.H.) NI
CKOPOCTH yOBIBaHHS (magenwus,

CHMXCHU A, YMCHBIICHHUA U T.H.) BCIIMYNH
B pPeabHBIX IPOIIeccax;

— COOTHOCHUTH rpaduxu peanbHBIX
MPOLECCOB M  3aBUCUMOCTEH C HX
ONMMCAHUSMH, BKJIFOYAIOIUMU

XapaKTePUCTUKU CKOPOCTH W3MECHECHHUS
(OBICTPBIN POCT, IJIABHOE MOHIKEHUE U
T.IL.);

— HCIONB30BaTh  TpapUKd  peabHBIX
MPOLIECCOB TSl PEIICHUS] HECIO0XKHBIX
NPUKIAAHBIX 337a4, B TOM YHCIE
ompexensis Mo rpadguky CKOpOCTh Xoaa
nporiecca

—  6blUUCTIAAMb

npou3B00HbLE
Gynkyuti.  u ux  KomMOUHayutl,
CNpasouHbie Mamepuavl,

epaguku  MHO20UNEHO08 U

annapama mamemamuiecKko2o anaiusd.

B nosceonesnoii sorcuznu u npu uzyuenuu Opyeux yueoHvix
npeomemos:

—  pewamsv NPpUKIAOHble3adauu u3 ouonocul,
Quzuky,  XuUMuU, IKOHOMUKU U  OpY2UX
npeomemos, CGA3aHHble ¢  UCCAeO08AHUEM
Xapakmepucmux — pedanbHblX npoyeccos,
HAXOHCOeHUeM HAUOOILWUX U HAUMEHbULUX
3HAYeHUll, CKOPOCMU U YCKOPEeHUsl U M.N.;

—  UHmMepnpemuposamy noyYeHHble
pesyivmamol

JJIEMEHMAPHbLX
UCnoJb3ys

uccne008ams 8 NPOCMeUuUx cay4asax QyuKkyuu Ha
MOHOMOHHOCMb, — HAXOOUMb  HaAuboabLUIUE U
HauMeHblue 3HAYeHUs QYHKYul, Ccmpoumsy
npocmeuuux
PAYUOHATILHBIX  YHKYULL € UCNOTIb30BAHUEM
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CraTucruka u Teopus
BEPOATHOCTEH, JIOTUKA U
KOMOMHATOPHUKA

— OmnepupoBarb Ha 0a30BOM YpOBHE OCHOBHBIMU

OInucaTCIbHbIMAU XapaKTCPUCTHKAMU
YUCJIOBOTO0 Habopa: cpenHee apudmeTudeckoe,
MEauaHa, HaI/IGOﬂbIHee u HauMCHBIIIEC
3HAYCHUS;

— omnepupoBaTh Ha 0A30BOM YpPOBHE MOHSITHAMHU:
4acTOTa U BEPOSITHOCTb COOBITHS, CITydailHBII
BBIOOp,  ONBITBI C  PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU;

—  BBIYHUCIATBBEPOSATHOCTH COOBITHI Ha OCHOBE
NOJICUeTa YKCiIa UCXOI0B;

B noeceonesnou owcusHu u npu uzyyeHuu Opyeux
npeomemos:

— OLCHMBATh U CPABHMBATH B MPOCTBIX CIy4asx
BEPOSTHOCTH COOBITUH B pealbHON KU3HMU;

— YUTarTh, COIOCTABJIATH, CpaBHUBATh,
UHTEPIPETHPOBATh B  NPOCTBIX  CIIydasx
peanbHbIe JlaHHbIC, NPEJICTABICHHBIE B BHJIE
TabJuIL, AUarpamm, rpauKkoB

Hmemv  npeocmasnenue o OUCKpemMHbIX U
HeNnpepbleHbIX CTYYAUHbIX BeUUUHAX u
pacnpeoeneHusx, O He3aBUCUMOCMU  CNYYAUHBIX
BeUYUH,

umemv  npeocmasieHue O MaAMeMAmuiecKkom
024CUOAHUU U OUCHEPCUU CTYYALHBIX 8ETUYUH,

umems npeocmasieHue 0 HOPMANbHOM
pacnpeoeneHuu u npumepax HOPMAbHO
pacnpeoeneHHbIX CIYYAUHbIX 8eIUYUH,

HOHUMamb — CymMb  3aKOHA  Oonbwux — yucen U

8b100POYHO020 MemMOOa U3MePeHUsl 8EPOSIMHOCHEl
umems npedcmasieHue 00 YCI08HOU 8EPOIMHOCIU U
0 NOJHOU BEPOAMHOCIMU, NPUMEHAMb UX 8 peueHuU
3adau,

umMems npeoCmasieHue O BANCHLIX YACMHBIX GUOAX
pacnpeoeieHuli U NPUMeHAmMb UX 8 peueHuy 3a0au,
umems npeocmasieHue O KOPPenAyuu Cay4auHblx
BeNUYUH, O TUHEUHOU pecpecCul.

B nosceonesnoii srcuznu u npu uzyuenuu Opyeux npeomemos:

BbLIYUCTIAMb UNU OYEHUBAMb BEPOAMHOCIU COOLIMULL
8 PEanbHOU JHCU3HU,

8b1OUPaAMb NOOX00sUUE MEMOObL NPEOCMABNECHUS U
00pabomxu OaHHbIX,

yMemb peulams HeCl0dCHble 3a0aiu Ha NpuMeHeHue
3aKOHA OONBUIUX YUCEN 8 COYUONO2ULU, CMPAXOBAHUL,
30pagooxpanenuy,  obecneuenuu  OezonacHocmu
HaceleHUs 8 Ype3sbluaiHbIX CUMYAYUSIX.

TexcToBbIE 3a0a4H

— Pemiarp HecliokHBIE TEKCTOBBIE 33/1a4M Pa3HbBIX
THIIOB;

Pewamv 3a0auu paznvix munos, 6 mom uucie 3adauu
NOBbIULEHHOU MPYOHOCIL,

8bLOUPAMb ONMUMATLHBIL MEMOO pelleHuss 3a0a4u,
PACCMAmMpusas. paziuyHvle Memoobi,
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aHAIM3UPOBATh  YCIOBUE  3aladyd,  Mpu
HEOOXO/JMMOCTH CTPOUTh JJISI €€ peLICHHS
MaTeMaTUYECKYI0 MOJIEb;

NOHMMATh M HCIOJb30BaTh JJsi pEIICHUS
3a1a4 HHPOPMAIIHIO, PEACTABICHHYIO B BUIC
TEKCTOBOM W CHMBOJBHOM 3allCH, CXEM,
TabuIL, AUarpamMmm, rpaduKoB, PUCYHKOB;
JIeMCTBOBATH IO AJITOPUTMY, COACPIKAIIEMYCS B
YCIIOBUU 3aJ1auu;

UCIOJIb30BaTh JIOTUYECKUE PACCYKICHUS MPHU
pELICHNH 3a]1auH;

pabotatb ¢  W3OBITOYHBIMH  YCIIOBHUSIMH,
BbIOMpass U3 Bcell MH(OpManuM JaHHbIE,
HEOOXOUMBIE JJIs PEeIleHUs 3aJauH;
OCYIIIECTBIISATh HECJIOKHBIN nepedop
BO3MOXXHBIX DEIIEHUH, BBIOWpas U3 HUX
ONTUMAJIbHOE 1o KPUTEPUSM,
c(hOpMyIMPOBAHHBIM B YCIIOBHH;
AHATU3UPOBATH u UHTEPIPETUPOBATH
MOJIyYEHHBIE pEIICHHs] B KOHTEKCTE YCIIOBUS
3a/a4w, BEIOHpATh pelIeHus, HE
POTUBOpEYAILIE KOHTEKCTY;

peliaTh 3a/1a4 Ha pacuyeT CTOMMOCTH MOKYIIOK,
yCIIYT, MOE3/10K H T.I1.;

pemaTh HECIIOXKHBIE 3a/lauyM, CBSI3aHHBIE C
JOJIEBBIM y4aCTHEM BO BJIaJCHUU (QUPMOIi,
PEINPUATHEM, HEABIKUMOCTBIO;

pemiaTh 3aJaud  Ha TMPOCThIE  MPOLIEHTHI
(cUCTEMBI CKHJIOK, KOMUCCHH ) U Ha BEIYUCIICHUE
CIIOKHBIX TIPOIICHTOB B Pa3IUYHBIX CXeMaX
BKJIQJIOB, KPEJUTOB U UIOTEK;

CMpoums Mooelb peuerust 3a0adu, nPpo8ooUmMs
00KA3amenbHble PACCYHCOeHUS,

pewams 3a0a4u, mpedyouue nepebopa 8apuaHmos,

npoGepKuU YCI08Ull, 86100pa ONMUMATLHO20
pe3yivmamas

AHAJIU3UpOoBAaAmMsb U UHmepnpemupoeanvb pe3ylbmanibl
6 KOHmeKcme yCio6usl 3a()auu, 6bl6up(1ﬂ’lb peulenus,

He npomusopedaujue KOHmexkcmy,;

nepegooumy npu peueHuu 3a0aivu ungopmayuio u3

00HOI hopmbl 8 Opy2yI0, UCNONbL3YS NPU
Heobxooumocmu cxemvl, mabauysl, epaghuxu,
ouazpammol;

B nogceonesnotl scuztu u npu uzyueHuu Opy2ux npeomemos:
—  pewamsv npaKkmuyecKue 3a0a4u u 3a0a4u u3 Opyeux

npeomemos




— DpewaTh MpaKTHUYECKHWE 3aqaud, Tpelyromue
UCIIONIb30BAaHUsI OTPUIIATENBHBIX YHUCENI: Ha
orpeziefieHue TeMIepaTyphl, Ha OMpeaelieHne
II0JIO’KEHUSI Ha BPEMEHHOM OCH (10 Hallel 3pbl
U T0CJe), Ha JABI)KEHUE JIEHEXKHBIX CPENICTB
(mpuxon/pacxon), Ha onpeerneHue
TJTyOUHBI/BBICOTHI | T.I1.;

— WUCHOJB30BaTh  MOHATHE  MacmTaba A
HAXOXJICHUS PACCTOSHUN M JUIMH Ha Kaprax,
IUIaHaX MECTHOCTH, IUJIaHaX IOMELICHU,
BBIKpOIKaxX, Mpu paboTe Ha KOMIIBIOTEPE U T.II.

B nosceounesnoii orcusnu u npu usyyeHuu opyux
npeomemos:

— pemaTh HECIOXXHBbIE MPAKTUYECKHE 3a/auH,
BO3HUKAIOIIME B CUTYyallUsX IOBCEIHEBHOM
KU3HU

I'eomeTpus

— OmnepupoBars Ha 6a30BOM YPOBHE MOHITHAMU:
TOYKa, MpsMas, IUIOCKOCTh B MPOCTPAHCTBE,
NapajuleIbHOCTh M NEPIEeHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEM;

— pacro3HaBaTh OCHOBHBIE BUJIBI
MHOTOTPaHHUKOB (mpusma, NUpaMU/JIa,
IPSAMOYTOJIbHBIN Mapasuienenunesn, Kyo);

— wu300paxarh u3ydaemble (QUTYpHI OT PYKH H C
PUMEHEHUEM MPOCTHIX YepTEeKHBIX
UHCTPYMEHTOB;

— Jnenatb (BBIHOCHBIE) IUIOCKME YEPTEXKH U3
PUCYHKOB TIPOCTHIX OOBEMHBIX (UTYp: BHU
CBEpXY, COOKY, CHU3Y,

Onepuposams ~ nowsmuamu:  mouka,  NpAMas,
NIOCKOCMb 8 HNPOCMpPAHCmee, NapailelbHOCmb U
NepneHOUKYIAPHOCIb NPAMBIX U HIOCKOCMEl,
NPUMEHAMb O/l peleHusi 3a0ay 2eomMempuiecKue
gaxmol, eciu ycnosus npumeHeHus 3a0anvl 8 SIGHOU
Gopme;

pewams 3a0auu HA HAXOHCOEHUE 2e0MeMmpPUudecKux
8eUYUH NO 0OPAZYAM UNU ATICOPUMMAM,

oenamu (8bIHOCHbBIE) NIOCKUE YePMeHCU U3 PUCYHKOS
00beMHBIX pucyp, 8 MoM Hucie pucosams U0 C8epxy,
CcOOKY, CmpoUmbs ceyeHuss MHO202PaAHHUKO8,
u381eKamy, UHMePNPemupos8amy U npeobpa308vl8ams
ungopmayuro 0 ceomMempuyeckux — Queypax,
NPEOCMABIEeHHYIO HA YePMedHCax;
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U3BJICKaTh WH(POPMAIIUIO O IPOCTPAHCTBEHHBIX
reoOMEeTPHUUECKUX PUrypax, MpeJCTaBICHHYIO Ha
YepTekax U pUCyHKax;

npuMeHsITh ~ Teopemy  [ludaropa  mpwm
BBIYUCJIICHUU 3JICMCHTOB CTCPCOMCTPHUYCCKUX
uryp;

HAXOJUTh O0BEMBI W IUIOMIAJN TOBEPXHOCTEH
HpOCTGﬁH.IHX MHOT'OT'PpaHHUKOB C ITPUMCHCHUEM
dopmyu;

pacro3HaBaTh OCHOBHBIC BUJBI TEJ BpAIICHUS
(konyc, nuIUHIp, cepa u map);

HAXOJUTh O0BEMBI W IUIOMIAJH TOBEPXHOCTEH
HpOCTGﬁH.IHX MHOT'OTPAaHHUKOB U TCJI BpallICHUA
¢ mpuMeHeHueM (hopmyi.

B noecednesnou owcusHu u npu uzyyeHuu Opyeux
npeomemos:

COOTHOCHTH aOCTPaKTHbIE TE€OMETPHUYECKHE
IIOHATUA U q)aKTBI C pCaJIbHBIMU KU3HCHHBIMU
00BEKTAMHU U CUTYaIUSIMH,

UCTIOJIB30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYD VIS PELICHUS TUITOBBIX
3aj1a4 MPAKTUIECKOTO COJICPIKAHMS,
COOTHOCHTH IUIONIAIA  TMOBEPXHOCTEH  Tel
OJIMHAKOBOH ()OPMBI PA3IMUHOTO pa3Mepa;
COOTHOCUTHh OOBEMBI COCYAOB OJMHAKOBOM
(GOpMBI pa3ITMYHOTO pa3Mepa;

OILICHUBATh bopmy IPaBUILHOTO
MHOTOTPaHHHUKA TOCIE CIUJIOB, CPE30B U T.II.
(ompenensaTh KOJMYECTBO BEPIIWH, pedep u
rpaHeil N0Jy4YEHHBIX MHOTOTPAHHHUKOB)

NPUMEHAMb 2eoMempuyiecKue Gakmvl Oas peueHus]
3a0au, 6 MOM yucie npeonoIa2arouwux HecKoabKO
wazoe6 peuteHusi;

ONUCHIBAMb  B3AUMHOE  PACNONONCEHUE NPAMbIX U
naocKocmeti 8 npOCmMpancmee;

Gopmynuposeams ceoticmea u npusHaxu Gueyp;
00KA3bI8ANb 2€0MEMPUIECKUE YMBEPIHCOCHUSL,
e1ademv CMaHOapmHoll Kraccugpuxayuet
NPOCMPAHCMBEHHbIX  ueyp  (MUpamuosl, npusmbl,
napasnenenuneovl);

Haxoo0ums 00vbeMbl U NIOWAOU NOBEPXHOCMEl
2eomMempuyecKux mei ¢ npumMeHeHuem opmyi,
BbIYUCTIAMb PACCMOAHUS U Y2llbl 8 NPOCPAHCIGE.

B noeceonesnoti owcusnu u npu uzyueHuu Opyeux
npeomemos. UCNONb308aMb ceolicmaa
eceomempuyeckux — ueyp O pewlenus  3a0au
NPAKmMuyeckoeo xapakmepa u 3a0ay U3 Opyeux
obnacmeti 3HaHUU
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BeKTOpbI M KOOPAMHATHI B
NMPOCTPAHCTBE

OnepupoBaTb Ha 0a30BOM YPOBHE MOHSATHEM
JIEKapTOBbI KOOPIUHATHI B IPOCTPAHCTBE;
HaXOJUTh KOOPAMHATHI BEpUIMH Kyba H
IPSIMOYTOJIBHOTO NIapajuIeIIeIUIe1a

Onepuposams noHAMuAMU 0eKApmMossbl KOOPOUHANbL
6 mpocmpaumcmee, 8eKmop, MoOYIb  6eKmopa,
PABEHCMBO BEKMOPO8, KOOPOUHAMbL 8eKMOpa, V2ol
MedxHcoy — eeKmopamiu, — CKANApHOe — NpousgedeHue
BEKMOPO8, KOJIUHEAPHbBLE BEKMOPbI,

HAX00UmMb pacCmosiHue mexcoy O08yMs MOUKAMU,
CYMMY 8eKMOPO8 U NpouzsedeHue 6eKmopa Ha 4ucio,
V2Ol MedHcOy 8eKmopamil, CKAISAPHOe NpoussedeHue,
PAcKaovléams 6eKmop no 08YM HeKOLIUHEAPHbIM
seKmopam,

3a0asamv NIOCKOCMb YPABHEHUEM 6 OeKapmoeoll
cucmeme KOOpouHam,

pewams npocmeniuiue 3a0a4u 86e0eHuUeM 6eKMopHO20
basuca

HcTropust MaTeMaTUKHU

OnuceiBath OTJIEIIbHBIE BBIJAIOIIMECS
pe3yJIbTaThl, IOJyYEHHBIE B XOIE€ Pa3BUTH
MaTEMaTUKHU KaK HayKHu;

3HaTh NPUMEPbl MAaTEMAaTUYECKUX OTKPBITUN U
UX AaBTOPOB B CBSI3M C OTCYECTBEHHOW H
BCEMHUPHOU UCTOPHUEH;

NOHMMATh pPOJb MaTEMaTUKU B Pa3BUTHU
Poccun

Hpedcmaeﬂﬂmb 8K1A0 ebzdaiomuxc;z mamemamukos 6
paseumue mamemamuku U UHblX HAYYHbLX 06ﬂacmeﬁ;

HOHUMAMb pOJib MamemamuKku 6 paseumuu Poccuu

MeToabl MAaTEMaTHKH

[IpuMeHsTh U3BECTHBIE METOJBI MPU PEHICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3a]1aY;
3aMe4aTh U XapaKTepu30BaTh MaTEMaTUUYECKUE

3aKOHOMEPHOCTHU B OKpY’KaroIleu
NEeHCTBUTEIILHOCTH,
IMPUBOAUTH IMPUMCPLL MAaTEMAaTHYCCKHUX

3aKOHOMEPHOCTEH B MpUpOJE, B TOM 4YHCIIE
XapaKTEpU3YIOIUX KPacoTy M COBEPILICHCTBO
OKPY’KAIOIIEro MUPA U MPOU3BEACHUN HCKYCCTB

Hcnonvzosames 0CHOBHBIE MemMOObl 007<a3ameflbcm6a,

npoeodumb 00Ka3amenbLCmeo u 6bINOJIHAMb
onpoeepoicenue,
NPpUMEHANb OCHOBHblEe Memoovl peuteHus

MamemMamuyeckux 3a0ay;

Ha 0CHO8e MameMamu4ecKux 3aKOHOMepHoCmell 8 npupooe
Xapaxkmepuzoeamao Kpacomy u COBepUIeHCMB0
OKpYIICarowe2o Mupa u npou3ee0enull UCKyccmea,

21




NpUMEHAMb npocmelue npocpamMmHble cpeocmea U
9NEKMPOHHO-KOMMYHUKAYUOHHbBIE CUCEMbl NPU peulenuy
MamemMamuyecKux 3a0ay
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2 CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1 O0beM y4eOHO TMCUMINVINHBI M BUABI Y4e0HO# padoThI

Bun yuyeoHoii padoThi Konauuecmeo uacos
CymMmapHasi y4yeOHasi Harpy3ka BO B3aHMOJCHCTBHM C 290
npemnojaaBarteieM
Oos13aTenbHasA ayaIMTOPHAs yuyeOHas Harpy3Ka (Bcero) 234
B TOM YHUCIIE:
npaxkmuiecxue pabomol 151
Bueayauropnas (camocTOATEIbHAS) yuyeOHast pabdora 56

o0yuamierocst (Bcero)

—  BbINOJHEHUEe 0OMAUIHe20 3A0aHUS;

— NOUCK U U3YYEHUe MaAmepuana ¢ UCHONb30BAHUEM DPecypCo8
cemu Unmepnem u npogheccuonanbmvix 6a3 OAHHbIX,

— nodezomoska peghepama;

—  yCcmHblU 0Npoc,

—  N0020MOBKA COOOUIeHUL N0 MeMAM,

— paboma no pewieHuro 3a0a4;

—  paboma Hao UHOUBUOYANbHBIMU NPOEKMAMU

Ilpomesrcymounas ammecmauun 6 popme 3K3ameHa
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2.2 Conep:xxkanme yueOHou qucuunianabl OY/1.03 Maremarnka

Coo0mienne Ha TeMy «30JI0TOE CEUCHHUE» B CTPOCHUH YelioBeka JIeoHapmo ma Buaumy.
CooOmienne Ha Temy: «VIcTopus uucia m».

Coobmienne Ha TeMy «VICTOpHS MOSBICHUSI KOMIUIEKCHBIX YHCEI.

Coobmenne Ha TeMy «lIpuunHbI BO3HUKHOBEHHS TIOTPEIIHOCTH

HaumenoBanue Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie U MPAKTHYECKHE PadoThl, Oo0bem YpoBeHb
pa3aesoB u TeM CaMOCTOSITe/IbHAS padoTa 00yyaruuxcst 4acoB O0CBOEHUS
1 2 3 4

Pa3nen 1. Beenenue 2
Conepxanue y4eOHOro Marepuaja
Maremartuka B HayKe, TEXHUKE, SKOHOMHKE, UH(POPMALIMOHHBIX TEXHOJIOTUSAX U IPAKTHUECKOMN 1 1.2
nestenbHOCTH. Llenu u 3amaum uM3ydyeHuss MaTeMaTHKU mpu ocBoeHuu mnpodeccuit CIIO u ’

Tema 1.1 BBenenne cnenuanpHocTer CITO

IIpakTHYecKHe 3aHATHA 1 23
BrinosiHeHUE 3a1aHUI BXOJTHOTO KOHTPOJISI ’
CamocrosiTesbHasi padora -

Pa3gen 2. PazBuTue NoHSATHSA 0 YHCIIE 10
Coaep:xanue yuedOHOro MaTepuajia
Ilenpie m panmoHanmbHbIe uMcia. JledcTBUTENbHBIE uYMcha. [IpubaudicenHvie GblUUCTEHUSL. 3 1,2
Komnnexcnvie uucna
IIpakTHyeckue 3aHATHS
ApudmeTnueckue AeMCTBUS HaJl YUCIIaMU, HAXOKIEHUE TPUOIMKEHHBIX 3HAYCHHU I BETUYUH U 7 3
MOTPEIIHOCTe BBIYUCICHUN (a0COMIOTHOW W OTHOCHUTENBHOW), CpaBHEHHE YHCIOBBIX

Tema 2.1 BBIPAXKECHHI.
PasBuTne nousitusi 0 | CamocrositeJibHasi padora
ancjiae CooOmienne Ha Temy: «CUCTEMBI CUUCTICHUS.

HenumocTb nensix yucen. Jlenenue ¢ octatkoM. CpaBHEHUS.
Pemienue 3aiau ¢ 1eN0YUCICHHBIMA HEM3BECTHBIMU. ) 23
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Paznen 3. Kopuu, crenenn u sorapudpmsl

28

Tema 3.1
KopHu, crenenu n
JIorapu(pmbl

Conepxanue y4eOHOro Marepuasa

KopHuu u crenenn

Kopuu HaTypanbHOUW cTeneHn W3 yuciaa M uX cBoMcTBa. CTeneHM C palrdOHATbHBIMHU
nmokazarenssMu. CTENeHM C JIeHCTBHTEIBHBIMU ToKazarensmu. C(Ceoticmeo cmenenu ¢
OeticmseumenbHbiM NOKA3AMeNeM.

Jlorapugmbi 11 1,2

Jlorapudm unciaa. OCHOBHOE JOTapU(PpMHUECKOE TOXIAECTBO. JlecATHUHBIE M HATypaJlbHbIC

norapudmsl. [IpaBuno aetictus ¢ morapudmamu. [lepexon kK HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanue anredpan4ecKux BbIpaKeHU

[IpeoOpazoBanue palMOHAIbHBIX, HpPPALMOHANIbHBIX, CTENEHHBIX, [OKa3aTeIbHBIX U

Jorapu(pMHUECKUX BbIpHKEHUHN

IIpakTHYecKkHne 3aHATHA

Brlunciienne u cpaBHeHUE KOpHEW. BeinmonHeHrne pacyeToB ¢ pagukaiamu

Pewienne wuppanuoHaIbHBIX ypaBHEHMH. HaxokneHue creneHed ¢ palMOHAaIbHBIMHU

nokazatessimu. CpaBHeHue creneHel. [IpeoOpa3oBaHue BhIpaXKCHUH, COACPKAIIUX CTETICHH.

Pewienne nokasareabHbIX YpaBHEHUMN. 17 3

Pemenne nmpukinagHeIx 3a1a4.

Haxoxnenune 3HaueHuil jorapudma Mo Mpou3BOIBHOMY OcHOBaHHUIO. [lepexon oT oxHOTO

OCHOBaHHUs K JApyromy. Bprunmcnenue u cpaBHeHue jorapudmosn. JlorapubmupoBanue u

noTeHIMpoBaHue BbIpakeHHd. KoHTposnbHas pabora «CBoiicTBa KOpHEH M CTEMEeHE».

KoHnTtposbHas padota «Jlorapudm»

CamocrositesbHast padora

Pedepar no Teme: «McTopusi BOSHUKHOBEHHS JIOTapHU(PMOBY.

Coobmenne mo teme: «J. ['yaTep - n3o0peraTens JorapuPMUIECKO IMHEHKN Y.

Pedepar no Teme: «l[Ipunoxxenust sorapupmMoB: MOJIET PaKeThl IEPEMEHHON MacCh».

Coob6menne mo teme «VcTopus BOSHUKHOBEHHSI KOPHEH». 3 23
)

Coobmenue o teme «lIpakTniyeckoe NpuMeHEeHHE JOrapu(pMOB B MYy3bIKE.
Coobmenue o teme «lIpakTrueckoe mpuMeHeHUE JT0rapu(MOB B TEXHUKEY.
Coobmenue o teme «lIpakTuueckoe MprUMeHEHHE JOTapru(pMOB B METUIIHEY.
Coobmienue o teme «lIpakTryeckoe mprMeHEHHUE JTOrapu(pMOB B )KUBOIIHCH».
Coobmenue o teme «JIorapudmMudeckas Cupaiby.

25




\ Coob6mienne mo TemMe «CBONWCTBA KOPHEW.

Pa3zgea 4. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE 20

Copep:xanue y4eOHOro MaTepuajia
B3anmHoe pacnosiokeHre ABYX MPSIMbIX B TpocTpaHcTBe. [lapannenbHoCcTh npsiMoit U
riockocty. [TapamiensHOCTE m1ockocTel. [leprneHIuKyIsapHOCTb PSAMON U IIIIOCKOCTH.
[leprieHANKYISIp M HAKJIOHHAS. YTOJI MEXIY MPSAMOU U TUIOCKOCTHIO. JIByrpaHHbIid yroi. Yrou
MEXAY IIIOCKOCTAMU. [lepneHuKyIsIpHOCTb ABYX IUIOCKOCTEN 8 1,2
['eomeTprueckue npeodpazoBaHUs IPOCTPAHCTBA: TAPAJUIETbHBIN IEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO INIOCKOCTU
[TapamnensHoe mpoekTUpoBaHue. Illniowads opmoconanvhou npoexyuu. W3o0paxeHue
IPOCTPAHCTBEHHBIX QUTYD
IIpakTHYecKoe 3aHATHE
[Ipy3Haku B3aUMHOIO pPACHOJOXKEHUS TMPAMBIX. YTOJI MEXKIy MNOpsMbIMUA. B3anmHoe
pacIIOJIOKEHUE MPSMBIX U IIOCKOCTEH. llepneHnukyisap M HAaKkIOHHAs K INIOCKOCTU. YTOJI

Tema 4.1 MEXy IPSMOM U TJIOCKOCThIO. Teopembl 0 B3aMMHOM PAaCMONOKEHUH MPSIMON U MIIOCKOCTH.

OcHoBHble oHsATHA | Teopema o Tpex MepHueHAUKYISIpax.
[Ipr3Haku ¥ CBOMCTBA MapauIEIbHBIX U NEPIEHIUKYIAPHBIX MIIOCKOCTEH 12 3
Paccrostne OT TOYKM 1O IUIOCKOCTH, OT MPSIMOHM A0 IUIOCKOCTH, PAaCCTOSIHHUE MEXIY
IUIOCKOCTSIMHU, MEXIY CKPELIMBAIOIIMMUCS MPSIMBIMU, MEXKAY MPOU3BOJIbHBIMU (QUTypaMu B
IIPOCTPAHCTBE
[TapanenpHOE MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o niowaou opmo2oHaIbHOU
npoeKyul MHO20y201bHuUKA. B3auMHOE PacionoKeHne MPOCTPAaHCTBEHHBIX (UTyYD.
KonTponbhas pabota «IIpsimble U IJIOCKOCTH B TPOCTPAHCTBEY.
CamocrosiTesbHasi padora
Paborta Hag MHIUBUYyaTbHBIMU TPOCKTAMHU.
Coobmenne mo teme: «Haukparyaiiiiee paccToOSTHUE MEXIY TEIaMU». 4 2,3
Coobmenue o teme: «VcTopusi BOSHUKHOBEHUS] TEOMETPUUECKUX TEPMUHOBY.
Coob6mienne o teme: «Teopema o IIoNau OPTOrOHAIBHON MTPOEKITUH MHOTOYTOJIbHUKAY.
Pazgen 5. KomOunaropuka 12
Tema 5.1 \ Conepxanue y4eOHOro Marepuasa 5 2
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DJIeMeHTBI
KOMOUHATOPHKH

OcCHOBHBIE IOHATUS KOMOMHATOPUKHU. 33a4y Ha OJCUET YUCIIa pa3MEIIEeHUH, IEPECTaHOBOK,
coyeranuil. Pemenne 3agau Ha nepebop BapuantoB. @opmyina 6uHoma HproToHa. CBOHCTBO
OmHOMUHATBHBIX KOd(hdurmenToB. Tpeyronpauk [Tackans

HpaKanecKne 3aAHATHSA

[IpaBuna komOuHaTOpuKHU. PemieHne KOMOMHATOPHBIX 3anauy Pa3MerneHus, codeTaHus U
nepectaHoBku. bunom HeroTona u tpeyronsHuk [ackans. [Ipuknagneie 3agayn.
KonTposnpHas paboTta o Teme «31eMeHThl KOMOMHATOPUKI.

CamocrosiTesbHast padoTa

Coob6menne o teme: «VcTopus pa3BUTHS KOMOMHATOPHUKH U €€ POJTh B PA3IMYHBIX chepax
JESTEIILHOCTI

CooOurenue o teme: «MeToabl penieH!s] KOMOMHATOPHBIX 3aja4: METOJl PEKYPPEHTHBIX
COOTHOILIEHU I

CooOuienue o teme: «MeToabl pereH!s] KOMOMHATOPHBIX 3aJa4: METO/ BKIIIOUEHUS U
UCKITIOUYCHHSI»

Coobmienne mo Teme: «MeTobl pelieHrss KOMOMHATOPHBIX 33/1a4: METOJT TPACKTOPHIN
Coobmenue o teme: «Tpeyronbauk [lackams.

Coob6mienne o teme: «IIpumMeHeHne KOMOMHATOPUKI .

2,3

Paznen 6. Koopaunarsl

H BEKTOpa

16

Tema 6.1
Koopaunarts! u
BEKTOpa

Conepxanue y4eOHOro Marepuaja

[IpsimoyronbHasi (AexapToBa) cUCTEMa KOOPAMHAT B mpocTpaHcTBe. DopMmyinia pacCTOSTHHS
MEXIy OByMs Toukamu. KoopauwHaThl cepeinHbl OTpe3ka. YpaBHEHUE Cepsl, niocKkocmu u
NpAMOLU.

BexTopel. Monynbs Bektopa. PaBeHcTBO BekTOpOB. Ci105k€HUE BEKTOPOB. Y MHOKEHHE BEKTOpA
Ha yucio. Pa3nokeHue BeKTOopa MO HampaBiICHUSIM. YTOJ MEXIy BektopaMu. [Ipoekums
BeKTOpa Ha och. KoopaunHarts! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Vcrionb30BaHME KOOPAMHAT ¥ BEKTOPOB IPH PELICHUU MaTEMaTHUYECKUX M MPUKJIAIHBIX 3a/1a4.

HpaKanecKne 3aAHATHSA

Bexkropsl. JlelicTBus ¢ BeKTOpaMu. JlekapToBa CUCTEMa KOOPAUHAT B IPOCTPAHCTBE.
YpaBHeHue npsiMoit, chepsl, INTOCKOCTH. PaccTosiHre Mex 1y ToukaMmu. J[eCTBUS ¢ BEKTOpaMH,
3alaHHbIMM KoopauHataMu. CKansipHOE NPOM3BENECHHUS BEKTOpPOB. BekTopHOE ypaBHEHHE
IPSIMOU M INIOCKOCTHU. MICIosIb30BaHNEe BEKTOPOB IIPH T0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUHU.
KonTtponbHast padbota no Teme «KoopAMHATHI U BEKTOPBIY.

10
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CamocrosiTesabHasi padora

Coobmenue 1o teme: «/crnosnb30BaHNe BEKTOPOB NPH 10KA3aTEIbCTBE TEOPEM
CTEPEOMETPUI.

Coob1enue o teme: «OTIUYUs CKAISAPHOIO U BEKTOPHOTO TPOU3BEACHUS
Coobmenue o teme: «CMmenaHHOE MPOU3BEIEHIE BEKTOPOBY

Coob6menne o teme: «Pene JlekapT — MBICITIO, 3HAYUT CYIIECTBYIO)
Coobmenue o teme: «IIpeoOpa3oBaHre CUMMETPUH B IIPOCTPAHCTBE
Coob6mienune o teme: «IIpumMeHeHne BEKTOPOB»

Coobmenue o teme: «llapannensHpiil IepeHOC)

Coobmienne mo Teme: «MeTprudecKue 3a1adm

Coobmenue o teme: «OHIANH KaIbKYAATOPHI IS pEIICHUS 3a/1a4 ¢ BEKTOPaMHU U
KOOpAMHATaMM»

Coobmenue o teme: «lIpuMeHeHne KOOPAUHAT B KU3HIY.

2,3

Pazngen 7. OCHOBBI TPUTOHOMETPUH

31

Tema 7.1
OcHOBHBIC IOHATHSA

Copep:xanue y4eOHOro MaTepuajia

Pannannas mepa yria. [IoBOpoT TOUKM OTHOCHUTENBHO Hadaia KoopauHaT. CHHYC, KOCUHYC,
TaHTeHC Y KOTaHTeHC uncia (yria). 3Haku CHHYCa, KOCHHYCa, TAHT€HCa U KOTaHTeHCa

1,2

HpaKaneckoe 3AHATHC

PanranHbIil METOJT U3MEPEHUSI YIJIOB U CBSI3b C IPAJyCHON MEpoil

CamocrosiTesbHasi paboTa

Coobmenne Ha TeMy: «Poib TPUTOHOMETPUHU B M3YUYEHHHM €CTECTBEHHO — MAaTEMaTHYECKHX
HaYyK».

Coob1enue Ha TeMy: «VIcTOpust TPUTOHOMETPUI.

CooOuienue o teme «lIpuMeHeHne TPUrOHOMETPUU B METULIUHE.

Coobmenue o teme «lIpuMeHeHne TPUTOHOMETPUH B APXUTEKTYPE».

CooOuienue o teme «Mcropust mosiBICHUS TPUTOHOMETPUUECKUX TEPMUHOB.

Coobmenue 1o reme «Kak 3a1OMHUTH CHHYCBI, KOCHHYCBI, TAHT'€HCHI M KOTAHT€HCBI».

2,3

Tema 7.2
OcHOBHBIE
TPUTOHOMETPHYECKHE
TOKIECTBA

Conepxanue y4eOHOro Marepuaja

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA TpUroHOMETpHUUYECKHE TOXKAeCTBA. POpMYIbI
IPOTHBONOJIOXKHBIX yncen (yriao). Gopmyssl cinoxkeHus. @opMyisl ABOHHOTO uncia (yria).
Dopmynvl nonosunno2o yucna (vena). DopMyIbl NprUBEICHUS.

1,2

HpaKanecKne 3aAHATHSA
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OcHOBHbBIE TPUTOHOMETPUUYECKUE TOXKIECTBA, (POPMYIbI CloxkeHHs, yaBoeHus. KonTpoiabHas
pabota «OCHOBBI TPUTOHOMETPHIY.

CamocrosiTesbHast padora

Pedepar no teme: «PernoMoHTaH U €ro BKJIaj B pa3BUTHE TPUTOHOMETPUN.
CooOmienune no teme «IIpruMeHeHrne OCHOBHOTO TPUTOHOMETPHUYECKOTO TOKIACCTBAY.
Coobmienune mo Teme «BTopoe TpUroHOMETPHIECKOE TOXKIECTBOY.

Coobmienne 1o Teme «10 TpuroHoMeTpudeckix QYHKIUH, O KOTOPBIX BBl HE CIIBIIIATAY.

2,3

Tema 7.3
IIpeodpa3oBanue
MPOCTEeHIINX
TPUTOHOMETPHYECKUX
BbIPa:KeHU I

Conepxanue y4eOHOro Marepuaja

[IpeoOpazoBanne CyMMBbI TPUTOHOMETPHUUECKUX (PYHKIUI B IPOM3BEACHNE U IPOU3BEICHNUS B
CYMMY. Boipaosicenue mpuconomempuyeckux pyHKyuti Yepes maHeeHc noJI08UHHO20 apeyMeHmda

1,2

HpaKanecRne 3AHATHSA

[IpeoOpa3zoBanre CyMMBbl TPUTOHOMETPUYCCKUX (YHKIIMKI B MPOM3BENCHUE, MPEeoOpa3oBaHNE
IPOM3BEACHUS TPUTOHOMETPUUECKUX (PYHKIUI B TPOU3BEACHUE
KoHnTtposibHas pabota o teme «IIpeobpa3zoBaHre TPUTOHOMETPHUIECKUX BBIPAKCHU )

CamocrosiTesbHast padora

Coob6menne Ha TeMmy: « K. Dypbe u ero MaTeMaTU4eCKUe TPYAbD».
Coob1enue Ha TeMy: «PoJb TpUrOHOMETpHH B 0011l TeOpUN HYHKIIUN.
Coob6menne mo teme «IIpeobpazoBaHne TPUTOHOMETPUUECKUX BBIPAKCHUI».
Coobmenue o reme « TpuroHoMeTpus B IPUPOIL».

Coob6mienne no teMe «TpuroHomerpusi B OMOJIOTHIY.

2,3

Tema 7.4
TPUTOHOMETPHYECKHE
YPaBHEHUSA U
HepaBeHCTBA

Copep:xanue y4eOHOro MaTepuaJia

[Ipocreiime TpUrOHOMETPUYECKUE ypaBHEHUs. [lpocmeviwiue mpucoHomempuieckue
Hepagencmaa.
ApKCUHYC, apKKOCHUHYC, apKTaHI€HC, apKKOTAHI'€HC YHClia

1,2

HpaKanecRoe 3AHATHC

[Ipocreiimue TPUTOHOMETPUUYECKHE ypaBHEHUSA u HEpaBEHCTBA. OO6parnbie
TPUTOHOMETpHUECKHEe (QYHKIIUU: apKCHHYC, ApKKOCUHYC, apKTAaHT€HC, ApKKOTAHTEHC.
KonTponbHas pabota no teme « TpuroHoMeTpudyeckue ypaBHEHHs] M HEPAaBEHCTBA

CamocrosiTesbHasi padora

Pedepar o Teme: «J1.Diinep u ero MaTeMaTUYECKHUE TPYABI».
Coob1enue o treme « TpuroHoMeTpuvecKkrue ypaBHEHUS B )KU3HI.
CooOuienue no teme « TpuroHomMeTpudeckie HEpaBEHCTBA B JKU3HI.
Coobmenue o reme «O0paTHbIe TPUTOHOMETPUYECKHE (DYHKIIUN.

2,3
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Paznen 8. ®yukuuu u rpapuxu

18

Tema 8.1
OcHOBHBIC TOHATHSA

Copep:xanue y4eOHOro MaTepuajia

Oynaknus. O6nacTe ompeneneHus W 00JacTh 3HAYCHHMM;, Tpaduk (YHKIIMH, TOCTPOCHUE
rpaduKoB QYHKIIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCO0AMH

1,2

HpaKanecKne 3aAHATHSA

[Ipumepsbl 3aBUCHMOCTEN MEXAY NEPEMEHHBIMH B pPEATbHBIX TIPOIECCaX U3 CMEXKHBIX
mucturinH.  Omnpenenenne  ¢yHkuuid. [loctpoenne u  uteHue TpadukoB (QyHKIUH.
HccnenoBanue GyHKIMI

CamocrosiTesbHasi padora

Coo0111eHHe 110 TEME:
CooO01IeHue 1o Teme:
CooO111eHHE 110 TEME:
CooO01IeHHe 0 TeEME:
CooO111eHHe 110 TEME:
CooO0IIeHHE TI0 TEME:

«Pa3BuTHe NOHATHUS QYHKLIUMY.
«JlpeBHeTrpeyecKuil B3 Ha (PYHKITUION.
«OnTrdeckue CBOMCTBA MapaboIMIECKUX 3epKa».
«HeoObrynbIe rpaduku GyHKIHR.

«['paduku B KU3HNY.

«DYHKIIMHU U UX TpadUKN».

2,3

Tema 8.2
CpoiicTBa QyHKIHIA.
OoOpaTumblie GyHKIUM

Conepxanue y4eOHOro Marepuaja

MOHOTOHHOCTh, OTPAHMYCHHOCTb, YETHOCTb, HEYETHOCTh, MEPHOIMYHOCTH. [IpOMexyTKH
BO3pacTaHus W YyObIBaHMs, HauWOOJIbIIEE M HaWMEHbIIEC 3HAYCHUS, TOYKH IKCTpPEMyMa.
['paduueckas wmHTepnperanus. [lpumepbl (QYHKIIMOHAIBHBIX 3aBHCHMOCTEH B pealbHBIX
nporeccax. Apudmernueckue onepanuu Hag GyHKuuIMu. CrnoxxHas QyHKIHS (KOMITIO3UIHS).
Tlousmue o nenpepvieHol PyHKYUU.

Obnacms onpedenenus u obracme 3Havenuti 0oopamuou yuxyuu. I paghux obpammuoii hynxyuu

1,2

HpaKanecKne 3AHATHSA

CBolicTBa IMHEHHOM,

KBaJpaTUYHOMN, KyCOYHO — JTUHEWHON M IPOOHO — JTMHEWHOU ()YHKIIHUMA.

HenpepoiBable 1 iepuoandeckue pynkuund. O0parHbie GyHKIUU U UX rpaduKu

CamocrosiTesbHasi padoTa

Pabora Haj MHOMBHUYaIbHBIMHU POCKTAMHU

Coo0111eHne 110 TEME:
CooO01IeHue 1o Teme:
Coo0111eHHE 110 TEME:
Coo0111eHne 110 TEME:
CooO0IIeHHE 110 TEME:

«CBoiicTBa TMHEHHON QYHKITUN.
«CBoiicTBa KBagpaTHOU (YHKIIUN.
«CBOICTBa KYCOYHO-TUHEHHOUN (QYHKITUN.
«CBoiicTBa APOOHO-TUHEHHON (YHKIIUN.
«IloHsITHE ACUMIITOTBDY.

2,3
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Conepxanue y4eOHOro Marepuasa

" " 3 1,2
Omnpenenenne GyHKIMN, MX CBOWCTBA U TpaUKu ’
IIpakTHyeckue 3aHATHS
Tema 8.3 CroiictBa W Tpadukd CHHYca, KOCHMHyca, TaHTeHca © KoTaHreHca. OOpaTHbIe
Crenennsie, Tpuronomerpuyeckue GyHkmu. 'apmornueckue konebanus. Ilpukinanneie 3a1a4m. 5 3
NOKAa3aTeJbHbIe, [ToxazarenbHble, TOorapu(pMUUECKHe, TPUTOHOMETPUUYECKUE YPAaBHEHUS U HepaseHCmad
Jorapupmuveckne u | KorrpospHas padoTa 1o TeMe «DyHKINHU, WX CBOWCTBA M IPaQHKI»
TPUroHomerpu4ieckue | CamocrositeibHas padora
¢yunxuuu. Obpatubie | Pagora Hax WHIWBUAYAITBHBIMU IIPOECKTAMM.
TPUTOHOMETPUYECKHE | CoolbmieHue mo TeMe: «CBOoCTBa CTeNeHHOW (DYHKIIUM.
bynxkuun Coob6mienne mo Teme: «CBONMCTBA MOKa3aTeIbHON (QYHKITUN. 2 2,3
Coobmenue o teme: «CBoiicTBa orapupmuyeckont GyHKIUN.
Coob6mienne mo Teme: «CBONWCTBa TPUTOHOMETPUUYECKUX (DYHKITHI.
Coobmenue o teme: «CBoiicTBa 00paTHBIX TPUTOHOMETPUUYECKUX (DYHKIIHN».
Pa3nes 9. MHOrorpaHHMKH H KpyIJible Teja 26
Copep:xanue y4eOHOro MaTepuajia
[lonatne wmHoOrorpaHHuka. BepmuHbl, pebpa, TpaHu MHOTOrpaHHuka. Passepmka.
Mmuozcoepannwie yenvl. Boinyknvie mrocoepannuku. Teopema Jiinepa.
[pusma. lpsmas u nakronnas npusma. [pasunsaas npusma. [apamnenenunen. Kyo.
[Tupamupa. [TpaBunbHas nupamuga. Y cedeHHas nupamuaa. Terpasap. 3 1,2
Cummerpu B KyOe, B mapajuiesienuIiesie, B Ipu3Me 1 MUpaMue.
Ceuenus xKy0a, IpU3Mbl U TUPAMU/IBL.
[IpencraBnenne o MpaBUIILHBIX MHOTOIPAaHHHMKAX (TETpa’zpe, Kyde, OKTasIpe, 10eKadape U
Tema 9.1 HKOCA3E)
MHoOrorpaHHUKH n
pPaKkTHYeCKUEe 3aHATHUS
Paznuunbie BUb MHOTOTpaHHUKOB. MX m300paxenus. CeueHus, pa3BepTKH MHOTOTPAaHHUKOB. 6 3
ITnonaas noBepxHocTy. Buasl cimMeTpuii B mpocTpaHcTBe. CHMMETPHUSI MHOTOTPAHHUKOB.
CamocrosiTesibHasi paboTa
Pabora Haj MHAMBHTyaTbHBIMH IPOEKTAMH.
Coob6menne mo teme: «IIpaBuabHbIC MHOTOYTOJIEHHKI Y. 2 3

CooOmienue 1mo Teme: « MHOTOTPaHHUKH OKPYXKAIOIIUE HACY.
Coob6mienne o Teme: «CUMMETpHUsI B HAIIICH KU3HN.
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Coob6menne o teme: «Teopema Diinepay.

Tema 9.2
Tena u moBepxHocTH
BpallleHUus

Copep:xanue y4eOHOro MaTepuaJia

Hunuaap u koHyc. YcedeHHbI koHyc. OCHOBaHHUE, BBICOTA, OOKOBas MOBEPXHOCTb,
oOpasytommas, pazBepTka. OCeBbIC CEUCHUsSI H CEUCHUS, TTapaieTbHbIE OCHOBAHHUIO.
[lap u cepa, ux ceuenus. KacarenpHas naockocThb K cdepe

1,2

HpaKanecKne 3aAHATHSA

Paznmuunbie Buabl Ten BpamieHuid. VX m3oOpaxkenus. CedeHus, pa3BEpTKH TEN BpAIllCHUS.
[1nomane noBepxHOCTH TeN BpameHus. CUMMETpHS TEJl BpalCHUS.
HToroBasi KOHTpOJIbHasi padoTa

CamocrosiTesbHasi paboTa

Pabora Hag MHIUBUYyaTbHBIMU TPOCKTAMHU.
Coob6menne mo teme: «Cdepa u mapy.

Coobmenue o teme: «KoHyc».

Coob6menne mo teme: «{umuaapy.

Coobienue o teme: «HeoObIuHbIE Tella BPALLICHUSY.

Tema 9.3
HN3mepenus B
reoMeTpuu

Conepxanue y4eOHOro Marepuaja

O6bem u ero uzmepenue. arerpanbHas popMyna oobema.

®opmyna odbeMa Kyba, MPsIMOYTOJIBHOTO MapaljieNenuIe/a, TPU3Mbl, WIKHAPA U KOHYCA.
dopMyita TIOMAAN MOBEPXHOCTEH IUIMHAPA U KoHyca. DPopMyna oObeMa 1apa v TIonaan
cepsl

[Togo6ue Ten. OTHOIIEHUE TUIONIAACH MOBEPXHOCTEH M 00BEMOB TTOTIOOHBIX TEI

1,2

IIpakTHyeckue 3aHATHS

Brrancienue miomnianeii 00beMOB MHOTOIPAHHHUKOB M Tel BpamieHus. KoHTposibHas padoTa
«O0BEMBI U TUIOIIAIN TED)

CamocrosiTesbHasi padora

Pabota Hag MHANBUAYATBHBIMU IPOCKTAMHU.
Coobmenue o teme: «MHTerpanbHas popmyna o0bemay.

2,3

Pa3zgen 10. Hauajio MaTeMaTH4€CKOI0 AaHAJINU3A

24

Tema 10.1
IHocaenoBaTeIbHOCTH

Conepxanue yueOHOro Marepuaja

Omnpenenenne, cocoObl 3aJlaHns M CBOWCTBA YHCIIOBBIX TMOCIENOBATEILHOCTEH. [lonamue o
npedene nocnedogamenvhocmu. Cywecmsoganue npedeia MOHOMOHHOU 02PAHUYEHHOU

1,2
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nocnedosamenvrocmu. CyMMHpOBaHUE TMocliefoBareabHoCcTeld. beckoHeuHo yObIBaroast
reOMETPHUUECKasl IPOrPECCUsi U €€ cymma

HpaKanecRne 3AHATHSA

YucnoBasg  MOCIENOBATENLHOCTh,  CIIOCOOBI €€ 3aJaHMs,  BBIUHCIEHHE  YIECHOB
[MOCIEI0BATEILHOCTH. [Ipenen MOCJIEI0BaTEILHOCTH. Beckoneuno yOBIBaroIIas
T€OMETPUYECKasl MPOTrPEeCCUst

CamocrosiTeibHAsi paboTa

Pabora Haj MHAMBHUYaIbHBIMHU POCKTAMHU

Coo01renne o teMe: «llocinenosarensHOCcTs DUOOHAYUN).
CooOmienue o teme: «Vcropus npeaenay.

Coob6menne o teme: «IIpumeHeHne apuMeTHIECKON TPOTPECCHI.
CooOmienue o teme: «IIpruMeHeHrne TeoMeTPUIECKON MPOTPECCUI.
Coob6mienne o teme: «CBOWCTBA MPEIEIOBY.

2,3

Tema 10.2
IIpousBoanas

Conepxanue yueOHOro Marepuaja

[TonsiTie 0 MPOM3BOIHON (DYHKIIMH, €€ TEOMETPUUECKHN U (PU3NUYECKHI CMBICI. YpaBHECHHE
KacaTenbHOH K rpaduky GpyHkuuu. [I[pon3BoIHBIE CYMMBI, pa3HOCTH, TPOU3BEICHUS, YACTHOTO.
[IpaBuna muddepennupoBanus. [Ipon3BOgHBIE OCHOBHBIX JJEMEHTAPHBIX  (DYHKIIH.
[IpumeHeHne mNPOW3BOAHON K UCCIENOBaHMIO (QYHKUMH UM TIOCTPOCHHE TpagHKOB.
IIpoussoounvie obpamuoil hynKyuu u KOMno3uyuu QyHKYutl

[Ipumepsl HCHONB30BaHUSI MPOU3BOJHOM IS HAXOXKACHHUS HAWIYYIIEro pelieHus B
MPUKIAIHBIX 3aJadax. Bropas mpou3BojHas, €e T€OMETPUUYECKHH W (PU3WYECKHUA CMBICI.
Haxoxaerne cKopocTH sl mpoliecca, 3aJanHoro Gopmysoi u rpadhukoM

1,2

ITpakTHYecKue 3aHATHS

[TpownsBoaHas: pU3NYECKUA U TEOMETPUUECKHUI CMBIC]T.

VYpaBuenue kacatensHoi. [IpaBuna u popmyssl nuddepeHupoBanms, Ta0INLA TPOU3BOAHBIX
aneMeHTapHbIX GyHKIHA. MccnenoBanue GyHKIMHM C TIOMOIIBIO MPOU3BOIHON. HaxoxaeHue
HanOOJIBIIEr0, HAUMEHBIIETO 3HAYCHHS U SKCTPEMAJIbHBIX 3HAYCHUN (PYHKIINH.

KonTponbhast pabota no Teme «lIpousBogHas u €€ npuMEeHEHHUE»

12

CamocrosiTesbHasi padora

Pedepar na temy: «McTopus BOSHUKHOBEHHSI TIPOU3BOTHOM
Coobmenue o teme: «Mcropusi BOSHUKHOBEHUS POU3BOIHOIN.
Coob6menne mo teme: «IIpon3BoaHAs BTOPOTO MOPSIIKAY.
Coobmenue o teme: «I eoMeTpudecKHii CMBICI TPOU3BOIHOM.

2,3
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Coobmienne mo Teme: «OU3NnIecKuii CMBICT TTPOU3BOHON.
Coo0mienue o Teme: «IIpon3BogHas B TIIAHUMETPUN.
Coob6menne mo teme: «IIpon3BogHAsS B XUMHUI.
Coobmenue o teme: «IIpousBonHas B reorpapum».
Coob6menne mo teme: «IIpon3BoaHAsS B DIEKTPOTEXHUKEY.

CooOmienne o Teme: «IIpon3BogHast B 9KOHOMUKE.

Pazgea 11. UuTerpan u

€ro NIpuMEHEHUE

15

Tema 11.1
HHuTrerpaJ u ero
NpHUMEHeHHue

Cojaep:xkanue yueOHOro MaTepuaJjia

[lepBooOpa3nas u HeonpeAeaeHHbIH nuTerpai. OnpeneneHHblid uHTErpa, popmyna Heiotona
— Jleitonunma. [IpuMeHeHHMe ONpEeNeNeHHOTO WHTEerpaja Uil HaxOXKICHUS IIIOIIAIn
KPUBOJIMHEHHON TpaNeLuu

1,2

HpaKanecKne 3AHATHSA

[TepBooOpasnast u uHTerpan. Teopema Hwiotona — JleiiOnuna. [IpumeHeHne wHTETpanma K
BBIYHCIICHUIO BECJIMYNH U H.IIOI.].IB.,Z[Gﬁ.
KonTtposbHas padota o teme «IlepBooOpa3Has 1 HHTErpa»

10

CamocrosiTesbHasi padoTa

Coobmenue Ha Temy: «[Ipumepsl IprIMeHEeHNs HHTETpana B (pU3nKe».
Coobmenue o teme: «lIpumepsl MprUMeHEHHs] UHTETpajia B TEOMETPUI.
Coobmenue o Teme: «HeonpeneneHHbIe U ONpeieIeHHbIE HHTETPATIb».
Coobmenue o teme: «Mcropust popmynsl HetoToHa-JleiiOHMITaY.
Coobmienue o teme: «/cTopust BOSHUKHOBEHHUS! HHTETPAIay.
Coobmenue o teme: «lIpumepsl mpuMeHEHHsI UHTETpaja B OMOIOTUN.

CooOurenue o teme: «lIpuMepbl TPUMEHEHHsI UHTErpajia B SKOHOMHUKE.

2,3

Pasznea 12. DjaeMeHTHI T

copun BCPOHTHOCTeﬁ M MAaTEMaTH4YeCKOH CTaTUCTHKH

12

Tema 12.1
JJIeMeHTbI TEOPHH
BEPOATHOCTEH

Conepxanue yueOHOro Marepuaja

CoOrITHE, BEpOATHOCTH COOBITHS, CITOKEHHE U YMHOKEHUE BEPOSITHOCTEH. [lonamue o
Hezasucumocmu coovimuil. JJUucKpemnas CryyaiHas 6eluduHa, 3aKoH ee pacnpeoeieHus.
Yucnosvie xapakmepucmuku OUCKPemHOU CAVHAlHOU genudunsl. [lonamue o 3aKkone 60nbuux
yucen

1,2

HpaKanecKne 3AHATHSA
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Knaccuueckoe onpenenenre BEpOSITHOCTUA. CBOMCTBO BEPOSITHOCTEM, TEOpEMa O CyMMeE
BEpOsTHOCTEN. Brruncienue BeposstHocTer. [Ipukitaguele 3agadn.
KoHTposibHast paboTa 1mo Teme «JIeMEHThI TEOPHH BEPOSITHOCTEH)

CamocrosiTesibHasi paboTa

PaGora Hag MHIUBUYyaTbHBIMU TPOCKTAMHU.
Coob6mienne mo teme: «lIpuMeHeHne Teopun BEpOSITHOCTH.

2,3

Tema 12.2
J1eMEeHThI
MaTeMaTU4YecKou
CTATHCTHKH

Copep:xanue y4yeOHOro MaTepuaJia

[IpencraBnenne AaHHBIX (TAOMUIIBI, TUArpaMMbl, TpauKu), T€HEpajbHAas COBOKYIIHOCTb,
BbIOOpKa, cpeaHee apudMeTnueckoe, MeauaHa. [loHsTHe o 3amadax MaTeMaTUYECKOMH
CTaTHCTUKH.

1,2

HpaKanecRne 3AHATHSA

[IpencraBnenne uncnoBbIX JaHHbIX. [Ipukinagneie 3agaun

CamocrosiTesbHasi paboTa

Pabora Haj MHAMBUAYAIBHBIMU IPOEKTAMHU.
Coo0mienne o teme: «IIpuMeHeHne MaTeMaTHIeCKON CTATUCTHKI.

Pa3nes 13. YpaBHeHusi 1 HepaBeHCTBA

20

Tema 13.1
YpaBHeHus u
CHCTEMbI YPaBHEHU M

Copep:xanue y4yeOHOro MaTepuaJia

PauyonanbHble, MppalMOHAIbHBIC, IIOKA3aTEIbHBIE W TPUTOHOMETPUYECKHUE YpPAaBHEHUS U
CUCTEMBI.

PaBHOCWIBHOCTH ypaBHEHUH, CUCTEM.

OCHOBHBIE IPHEMBI UX PELICHHUS (Pa3JI0KEHUE HA MHOKUTEIH, BBEJICHUE HOBBIX HEM3BECTHBIX,
NOJICTAHOBKA, rpad)uuecKuii METON)

1,2

HpaKanecRne 3AHATHSA

Kopnu (pemenus) ypaBHeHus. PaBHOCHILHOCTE ypaBHeHH. [Ipeobpa3oBaHue ypaBHEHHA.
OcHoBHBIE IIPUEMBI pELICHUS] YpaBHEHUH. Perienrne cucteM ypaBHEHHUI
KoHTposibHast paboTa 1mo Teme «YpaBHEHHS] U CUCTEMBI YPaBHEHUI

CamocrosiTesbHasi padora

Pabora Hax MHAMBUAYAIBHBIMU IPOEKTAMHU.

Coobmenue o teme: «PenieHre cuCTeMbl ypaBHEHHH METOJIOM MOJCTaHOBKH.

CooOuienue o teme: «PemieHre cucTeMbl ypaBHEHUH METOAOM allreOpandeckoro CI0KEeHUs.
Coobmenne mo Tteme: «PemieHue cHUCTEMBl YpaBHEHHH METOJOM BBEIEHHUS HOBBIX
EePEMEHHBIX».

2,3
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Coobmienune 1o teme: «PerneHne cCucTeMbl ypaBHEHUH rpaduIeCKUX METOIOM.

Copep:xanue y4eOHOro MaTepuaJia

PaI_[I/IOHaJIBHBIe, HPppallUuOHAIIbHBIC, MOKA3AaTCIbHBIC U mpucoHomMempuieckue HCPaBCHCTBA U
CHUCTCMBbI HCPABCHCTB.

PaBHOCUIIBHOCTH HEPABEHCTB U UX CUCTEM. 2 1.2
OcHOBHbIE TPUEMBI UX pelIeHHs (pa3IoKeHNE Ha MHOKUTENH, BBEICHUE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, rpaduyecKuii MEeTo)
IIpakTHyeckue 3aHATHS
Tema 13.2 Pemenue nepaBencTBa. PaBHocmiibHOCTE HepaBeHCTB. [IpeoOpa3oBaHne HEPABEHCTB. 5 3
HepasencrBa OcHOBHBIE IPUEMBI PELICHUS HEPABEHCTB. PellieHne cucreM HEpaBeHCTB
KoHnTtposbHas pabora «HepaBeHncTBay
CamocrositesbHasi padora
Pabora Hag MHIUBUYyaTbHBIMU TPOCKTAMHU.
Coobmienune mo teme: «PernieHue IMHEHHBIX HEPABEHCTB METOI0M HHTEPBATIOBY. 1 23
Coobmenue 1o teme: «PemieHre KBaapaTHbIX HEPABEHCTB METOIOM HHTEPBAJIOBY. ’
CooOuienue o teme: «Pemienne ApoOHO-paIMOHATBLHBIX HEPABEHCTB METOJIOM UHTEPBAIOBY.
Coobmenue o teme: «PenieHre cuCTeMbl HEPAaBEHCTBA METOJIOM MHTEPBAJIOBY.
Copep:xanue y4eOHOro MaTepuajia
Meron unTepBaioB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA PEIICHHA W 2 1,2
Tema 13.3 HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM
Hcnoab3oBanue
. IIpakTHyeckne 3aHATHS
CBOMCTB U IpapMKoOB 4 23
GyHKumii npu Hcnonp3oBanue CBOUCTB U rpaduKOB (PYHKIUI I pELIeHNs] ypaBHEHUN 1 HEPABEHCTB ’
pelIeHuH YPaBHEHHU
W HEPABEHCTR CamocTosiTesibHAs paboTa
Pabora Haj MHAMBHUYaIbHBIMHU IPOCKTAMHU 1 2,3
CooOurenue no teme: «Penienne cucTeMbl HEPaBEHCTB Ipa)UUECKUX METOIOMY.
IIpome:xyTouHast OKk3aMeH 3
arrecTauus
HUTOrO: 234/290

YpoBHH OCBOCHHMS y4eOHOTO MaTepHaa:

1. — 03HaKOMUTENbHBII (y3HABaHUE PaHEe H3yYCHHBIX 00BEKTOB, CBOMCTB);
2. — penpoAyKTHBHEIN (BBIIOIHCHHUE JCATEILHOCTHU 110 00pasIly, HHCTPYKIUH HIIH IO PyKOBOICTBOM)
3. — IPOAYKTUBHBIN (IUTAHKPOBAHKE U CAMOCTOSITEILHOE BBINIOIHEHUE JEATEIbHOCTH, PEIICHHE TPOOIEMHBIX 3a1a4)
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2.3 IIpumepHbIe TeMbI pedepaToB (I0KJIAT0B), HCCIEI0BATEIbCKHAX MPOEKTOB

— HemnpepsiBHbie apodH.

— [lpumeHenue cI0XKHBIX MPOILIEHTOB B AKOHOMUYECKUX pacuerax
— [lapannenbHoe NPOEKTUPOBAHUE.

— CpenHue 3Ha4Y€HUs U UX IPUMEHEHUE B CTATUCTHUKE.

— BexkTopHOe 3aaHne NPSAMBIX U IJIOCKOCTEN B POCTPAHCTBE.
— CnoxeHrne TapMOHMYECKUX KOJICOaHUI.

— I'paduueckoe perieHre ypaBHEHUN 1 HEPABEHCTB.

— IlpaBunbHbIE U IOTYIPABUIbHBIE MHOTOI'PAHHUKH.

— Konnueckue ceuenust 1 UX IpUMEHEHUE B TEXHUKE.

— [onstue nuddepenimana u ero NPUIOKEHHUS.

— (CxeMbl IOBTOPHBIX UCHIBITAaHUMN bepHymu.

— MHccnenoBanue ypaBHEHUM U HEPABEHCTB € IAPAMETPOM.
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3 YCJIOBMS PEAJIM3AIIUUA ITPOT'PAMMBI TUCHUIIVINHBI

3.1 MartepuaJIbHO-TeXHHYECKOE o0ecneyeHue

Jist peanuzanuu pabodeil mporpamMmbl  y4€OHOM AMCIUIUIMHBI HMEETCS

y4eOHBIN KaOMHET MaTeMaTHUKH.

ObopynoBanne y4eOHOro KaOuHeTa:

MI0CaI0OYHbIE MECTA MO KOJIMYECTBY 00YUAIOIINUXCS;

pabouee MeCTO MpenoaBaTeis;

KOMIUIEKT Yy4e€OHO-METOJUYECKOM TOKyMEHTaluu (yu4eOHUKH U y4ueOHbIe
oCcoOwsI, KAPTOUKH — 3aJaHHSI, KOMIUIEKTHI TECTOBBIX 3a/laHUi);

HarJsiAHbBIe TocoOus  (TUIakaThl, JEMOHCTPAIIMOHHBIC CTCHIBI, MAaKEeTHI,
00pa3iiel);

Texnnueckue cpeacrpa o0y4yenus (kaduner 36):

IIEPCOHAJIbHBIN KOMIIBIOTED;
MYJIbTUMEIAANPOEKTOD;
HOYTOYKH;

MHTEPAKTUBHAS JI0CKA.

3.2 UudopMannonHoe odecnevyeHue 00yuyeHunst

Ilepeyens y4eOHBIX H3MaHMHA, UHTepHeT-pecypcoB, AONMOJHUTEIbHOM

JUTEPATyphl

OCHOBHBIC HCTOYHUKH:

1.

2.

Amumos III. A. u ap. MatemaTuka: anrebpa U Hadajga MaTeMaTUYECKOTO
aHaJIN3a, TEOMETPHS.

Anreb6pa u Hauajga mMaTeMaTHyecKoro aHanusa (0a30BbI W yriyOJICHHBIN
ypoBHH).10—11 knaccel. — M., 2014.

. Atanacsu JI. C., byry3oB B. @., Kagomues C. b. u ap. Maremaruka: anredpa

U Hayajla MaTemMaTuyeckoro aHamusa. ['eomerpus. ['eomerpust (0a30Bbld U
yriyosneHHbii ypoBaH). 10—11 kmaccel. — M., 2014.

bammakoB M. M. MaTtemartuka: yaeOHUK ISl CTY. YUPEXKACHUN cpe. pod.
obpazoBanus. — M., 2014.

. bammvakoB M. WM. Maremartuka. COopHHUK 3ama4  NpodUILHON

HanpaBieHHocTH: y4e0. Ilocobume nmnst cTyn. yupexaeHuil cpen. mpod.
obpazoBanus. — M., 2014,
bammvakor M. U. Marematuka. 3amadnHuk: yd4eb. mocoOue Mg CTY/I.
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014.
bammakoB M. . MaTtematuka. DNIeKTpOHHBIA y4e0-METO . KOMIUIEKC IS
cTyn. YupexaeHuit cpen. npod. oopazoBanus. — M., 2015.
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8. bammakoB M. . Maremaruka (6a30Bbiii ypoBens). 10 knacc. — M., 2014.

9. bammakoB M. 1. Maremaruka (6a30Bblii ypoBeHs). 11 kimacc. — M., 2014.

10. bammmakoB M. U. Anrebpa u Hadana ananusa, reometpus. 10 kmace. — M.,
2013.

11. bammmakoB M. N. Martemaruka (6a30Bbiii ypoBeHb). 10 kiacc. COOpHUK
3aaa4: yueO. mocobue. — M., 2008.

12. bammakoB M. N. Martemaruka (6a30Bbiii ypoBeHb). 11 kiacc. COopHUK
3aaa4: yueO. mocobue. — M., 2012.

13. I'yceB B. A., I'puropseB C. I'., UBonruna C. B. Marematuka 1ij1st mpodeccuii
U CHEHHATbHOCTEH COLMATBHO-OKOHOMHYECKOTO MpOoQuiIsl: y4eOHHMK st
CTYIl. yUpexKaeHui cpe. mpod. oOpazoBanus. — M., 2014.

14. Konsitun FO.M., TkaueBa M. B, ®eneposa H. E. u ap. MatemaTuka: anredpa
¥ HavaJla MaTeMaTUYECKOro aHaiau3a. AireOpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3a (0a30Bblil U yriayOnenHsii ypoBHH). 10 kmacc / mox pen. A. b.
Kmxuenko. — M., 2014.

15. Konsirun FO.M., TkaueBa M. B., ®eneposa H. E. u np. Marematuka: anre6pa
¥ HavaJla MaTeMaTUYECKOro aHanm3a. AnreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3a (0a30Bbl W yrinyOsjeHHbIH ypoBHM). 11 kmacc / mox pen. A. b.
Kmxuenko. — M., 2014.

JlonoiHNTEILHbIE HCTOYHUKH

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «O06 o6pa3oBaHuu B
Poccuiickon denepanum.

2. Ilpuka3 MunuctepctBa oOpazoanus u Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPXKJIEHUH  (perepanbHOro  rocyJlapCTBEHHOTO  00pa3oBaTENIbHOIO
cTaHjapTa cpeaHero (IoaHoro) ooiero oopa3oBaHus».

3. Tlpuka3z MunucrepctBa o6pazoBanus U Hayku PD o1 29.12.2014 Ne 1645 «O
BHeceHUH wu3MeHeHH B [lpukaz MwunuctepcTBa 00pa3oBaHUsS W HAYKH
Poccuiickoit ®enpeparun ot 17.05.2012 Ne 413 «“O06 yTBepkIeHUU
benepanbHOTO roCy/1apCTBEHHOTO 00pa30BaTeNbHOTO cTaHaapTa
CpemHero(TOTHOT0) 00IIeT0 00pa30BaHUs ».

4. Tlucemo [lemapraMeHTa rocyJapCTBEHHOM MOJUTUKU B cepe MOATOTOBKU
pabounx kanpoB u IO MunucrepctBa oOpa3oBanusi u Hayku P®D ot
17.03.2015 Ne 06-259 «PexomeHaanuu IO OpraHu3aluy IOJTYYEHUS
cpenHero obmiero o0pa3oBaHUs B MpEENax OCBOCHHS 00pa30oBaTEIbHBIX
IporpamMM CpeHEro NpopecCuoHaIbHOI0 00pa3oBaHus Ha 0a3e OCHOBHOI'O
obmero  oOpa3zoBaHMss ¢  ydeToM  TpeOoBaHuii  (eneparbHBIX
roCyapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIy4aeMoil npodeccuu
WM CTIEIMAIIBHOCTU CPEIHETO MPOo(hecCHOHATBLHOTO 00pa30BaHUs.

5. bammakoB M. M. MaTtemaTuka: KH. JJ1s IperoiaBaTess: METOI. ocoOue. —
M., 2013

6. bammakos M. U., Lpiranos I1I. 1. Meroauueckoe mocoOue it HOATOTOBKH
k EI'D. — M., 2011.
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HuTepHer — pecypcesbl:
1. www. fcior. edu. ru (MupopmanimoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC
MaTepHabl)
2. www. school-collection. edu. ru (Emunas kosmiekuuu UHU(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB)
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4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
JAACHUIIJIMHBI OY .03 MATEMATHKA

KOHTpOJ'Ib M OLICHKA PE3yJIbTATOB OCBOCHUSA NJUCHUIIIIMHBI OCYIICCTBIIAOTCS
npernogaBaTcjiCM B IIPOLCCCE IIPOBCACHUA ITPAKTHYCCKUX 3aHATUHN U ﬂa6opaToprIx
pa60T, TECTUPOBAaHUS, KOHTPOJIBbHBIX pa60T, a TaKK€ BBIITOJITHCHU A O6y‘IaIOIHI/IMI/ICH
HHAWBUIYAJIBbHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCHCI[OB&HHﬁ.

PesynbTaTsl 00yyeHus

(OCBOCHHBIC YMEHUS, YCBOCHHBIC 3HaHI/Iﬂ)

@®opMBbI U METOIbI KOHTPOJISI U OIIEHKH
pe3yJabTaToB 00y4eHH s

C()OPMHUPOBAHHOCTh INPEJACTABIECHUN O
MaTeMaTUKe Kak  4YacTU  MHPOBOMU
KyJIbTypbl U O MECT€ MaTeMaTUKU B
COBPEMEHHOW LMBUIIM3ALMU, O CIIOCOOAX
ONMCAaHMA Ha MAaTEMaTHYECKOM S3bIKE
SIBJICHUM PEaJIbHOIO MUPA;
c(OPMHUPOBAHHOCTh TMPEJACTABICHUH O
MaTeMaTHYeCKUX  IOHATHAX KAk O
BOKHEHIINX MaTeMAaTUYECKUX MOMCIAX,
MIO3BOJISIIOIIMX ONUCHIBATL U H3y4yaThb
Pa3HBIC IPOLECCHI U SBJICHUS; IOHUMaHUe
BO3MOKHOCTHU AKCHOMAaTHYECKOTO
IIOCTPOCHHS MAaTEMaTUYECKUX TEOPUH;
BIQJICHUE METOJaMH JI0Ka3aTeIbCTB H
QITOPUTMOB  PELICHUS; YMEHHME  HUX
IIPUMEHATh, IPOBOAMUTH JOKA3aTEIbHBIC
pacCcyXJIeHHs B XOJ€ peLIEHUs 3a/1a4;
BIIAJICHUE CTaHAAPTHBIMU  IIpUEMaMU

peICHUA panuOHaJIbHBIX n
HppaluOHAJIbHBIX, IIOKa3aTCIbHEIX,
CTCIICHHBIX, TPUTOHOMCTPHUYCCKUX

YpaBHEHUH M HEPABEHCTB, MX CHCTEM;
UCIOJIb30BAHNE FOTOBBIX KOMITBIOTEPHBIX
porpamMm, B TOM YHCIIE JUIS TOMCKA MTyTH
pelieHusT Y WIIIOCTPAllMM  PELIeHHs
YPAaBHEHU U HEPABEHCTB;
c(OPMHPOBAHHOCTh NPEACTaBICHUN 00
OCHOBHBIX TOHATHSX, MIESIX M METOHAX
MaTEeMaTHYECKOT0 aHAIN3a;

BJaJICHUE OCHOBHBIMU MOHATUSAMH O
IUIOCKUX u IPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, X OCHOBHBIX
CBOMCTBaX; c(h)OPMUPOBAHHOCTb YMEHUS
pacrio3HaBaTh Ha YepTexax, MOJCIAX U B
pearbHOM Mupe reoMEeTPUYECKUe
¢burypel;  OpUMEHEHHE  M3YYEHHBIX
CBOWCTB TE€OMETpPHUYECKUX (uryp u
bopMyn Ui pemeHus] TeOMETPUUYECKUX
3ajad M 3ajad ¢  MPAKTUYECKUM
cofiep KaHuEM;

Onenka 3HaHUHM U yMEHUH, B X07Ie y4eOHBIX
3aHATHN
OneHKa BBINOIHEHNS TPAKTUYECKUX 3aHATUN
VYcrHbIit onpoc
BueaynutopHas (camocrositenbHas) paboTta
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— c(hOpMHUPOBAHHOCTb NPEACTABICHUN O
mpoueccax UM SIBICHUAX, HMEIOLUX
BEPOATHOCTHBIN xXapakrep, 0
CTaTUCTUYECKUX  3aKOHOMEPHOCTSIX B
pearbHOM MHpe, 00 OCHOBHBIX HOHATHAX
JJIEMEHTApHOW TEOPUU BEPOSATHOCTEM;
YMEHMM  HAaxoOAWTb W  OLCHUBATh
BEPOSTHOCTH HACTYIUIEHUS COOBITHH B
IIPOCTEHIINX MPAKTUYECKUX CUTyalUsIX U
OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX
BEJIMYNH;

— BIJIQJICHUEC HABBIKAMHU  MCIIOJIb30BaHUS
TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMm IIpH
pEIICHNN 3aJa4.

OreHka WHANBUAYAIBHBIX 00pa30BaTEIbHBIX JTOCTIKEHUH TIO pe3ysibTaTaM
TEKYIIET0 KOHTPOJSI MPOU3BOJUTCS B COOTBETCTBUU C YHHBEPCATBHOW IIKAJION
(Tabnuia).

IIpouent KauecTBeHHas1 OLleHKAa HHAUBHAYATbHBIX
pe3yJbTATUBHOCTH o0pa3oBaTe/IbHBIX JOCTHKEHUH
(MpaBUJILHBIX OTBETOB) 0aJ1 (0TMETKA) BepO0aJIbHBIN aHAJIOT
85+ 100 5 OTJINYHO
75+ 84 4 XOPOILO
60 + 74 3 YAOBJIETBOPUTEIHLHO
MeHee 60 2 HEYOBJIETBOPUTEIHHO

Ha »orame Ttexymiero KOHTpOJS 1O MEIUWAaHE KauyeCTBEHHBIX OLIEHOK
UHIMBUAYAIbHBIX 00pa30BaTENbHBIX JIOCTHXKEHUN ONpenessieTcss WHTerpajibHas
OLICHKa OCBOEHHBIX O0YYaIOUIMMUCS NPOPECCHOHATBHBIX M OOIIMUX KOMIETSHLINN
KaK pe3yJIbTaTOB OCBOCHUS y4eOHOM JUCIUTIIMHBL.
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