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Paspatorumk:

Crpynuna Ouabra KoHcTaHTMHOBHA, TTPENo0/1aBaTellb MATEMATUKHU.

EmennsinoB Cepreit BiraaumMupoBuy, rpenoiaBaTesib MaTeMaTUKU

AHHOTALUA
Pabouast mporpamma yuebnoit mucrumuimael OYJ[.04./y Maremaruka: anrebpa U Haudama

MaTeMaTHUYeCKOro aHalln3a, FeoMeTpus pazpaboTaHa ¢ y4eTOM CIeAYIOIINX JOKYMEHTOB:

@enepanbHoro 3akoHa Poccuiickoit deaepanuu ot 29 nexabpst 2012 r. Ne273 — (pen. ot
03.08.2018 r.) — @3 «O6 o6pazoBanuu B Poccuiickoit deneparmy;

[Ipukasza MunucrepcTBa oOpazoBanust u Hayku P® ot 17.05.2012 1. Ned413 «OO06
YTBEPXKICHUH (eiepaibHOIO TOCYAapCTBEHHOrO0 00Pa30BaTENbHOIO CTAaHIApTa CPEIHETO
obmero oopazosanus (B pen. Ilpukazos Munobpuayku Poccun ot 29.12.2014 1. Ne 1645,
or 31.12.2015 1. Ne1578, 29.06.2017 r. Ne613, B pea. IIpukaszos Munnpocsemenus Poccun
o1 24.09.2020 r. Ne 519, 11.12.2020 Ne 712);

[Ipukas MunoOpHayKku Poccun oT 09.12.2016 N 1569
«O06 yTrBepkaeHHU (edepalbHOTO TOCYIAapPCTBEHHOIO 00pa3oBaTENbHOTO CTaHAApTa
cpennero npodeccuoHanbHOro oopazoanus mo npodeccuu 43.01.09 Iosap, kouaUTEP» (B
pea. IIpukaza Munnpocsemenus Poccun ot 17.12.2020 N 747);

[Tucema JlemaprameHTa rocyqapCTBEHHOM MONMTHKU B chepe MOATOTOBKU pabOUMX KaapoB
u AIIO  MunobOpuayku Poccum ot 17.03.2015 r. Ne 06-259 «PekomeHmanuu 10
OpraHu3alii MOJNy4eHHs CpeaHero oO0mero oOpa3oBaHMs B INpeAeiax OCBOCHHUS
00pa3oBaTeNbHBIX TPOTPAaMM CPEIHETO MPOQPECCHOHAIIBHOTO o0Opa3oBaHMsl Ha 0ase
OCHOBHOTO 0011ero o0pa3oBaHusi ¢ yu€ToM TpeOoBaHMi (efepalbHBIX TOCyJapCTBEHHBIX
00pa30BaTeNbHbIX CTAaHIAPTOB M MOJy4yaeMOW MPOQECcCHH WM CIEUUATbHOCTH CPETHETO
po¢eCCHOHATLHOTO 00Pa30BaAHUS.

[TpumepHoit mporpaMmMbl 001Ie00pa3oBaTeIbHON yUeOHON AUCITUTUTMHBI «MaTemMaTuKay JJis
po)eCCHOHANIBHBIX 00pa30BaTENbHBIX OpraHu3amuii, pekomeHgoBaHHO PI'AY «DUPO»
B KayeCcTBE NPUMEPHOM MpOrpamMmbl JJIsl peain3allid OCHOBHOM IpodeccuoHaTbHOU
nporpammbel CITO Ha 6a3e ocHOBHOro oOmero oOpa3oBaHHS C TOIYYECHHUEM CPEIHETO
obmero obpaszoBanusi (IIporoxonm Ne 3 or 21 wuions 2015 r., perucTpupoBaHHBIII HOMED
peuensuu 385 ot 23 utonisg 2015 r. ®DI'AY «DUPOy);

VYyebHOro muaHa oOpa30BaTENbHONW MPOTPAMMBI CpeaHero MpoQecCHOHATBHOTO
00pa3oBaHUs MO TOATOTOBKE KBATU(HUIMPOBAHHBIX pabOyUX, CIyXKaLUMX MO Mpodeccun
43.01.09 IloBap, koHaUTED.

[IporpamMma paccMOTpeHa Ha 3aceJaHWHM METOJAMYECKON KOMECCHH 00IIe00pa3oBaTeIbHOTO
nukia ['TIOY «CocHoropckuii TexHonornyeckui Texuukym». [Iporokos Ne 1 ot 31 aBrycra 2021

OTI'TIOY «CocHOropckHii TEXHOJIOTMYECKUM TEXHUKYM», 2021
© Crpynuna O.K., 2021
© EmenpsuoB C.B., 2021
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1 IACHOPT PABOYEN IMMTPOI'PAMMbBI YYEBHON JUCIHUILIUHBI
OY/].04..y MATEMATHUKA

1.1 O6sacTh NpUMeHEHHUs POrPaMMbl

Pabouast mporpamma y4eOHOW JUCHMIUIMHBI SIBJISETCS YacTbIO OCHOBHOM
o01eo0pa3oBaTenbHOIl MPOrpaMMBbl  CpeJHEro o01ero obpa3zoBaHHMs B Ipeenax
ocBoenuss OIIOII CIIO na 0a3e OCHOBHOrO 00IIEero oOpa3oBaHHs — MPOTPAMMBI
MOJIFOTOBKU KBAJTU(UIIMPOBAHHBIX PadOUnX, Cayx)amux (0a3oBas MOArOTOBKA)
1.2 MecTO AMCHUILIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMBbl:

VYuebHast aucuuiuiiHa «MareMaTHKay SIBISIETCS YYEOHBIM IPEIMETOM

oOs3aTenpHOM npeamMeTHoN obnactu «Matematuka U uHpopmatukay GI'OC cpeaHero
obmero oopazoBaHusi B 001eoopa3zoBaTenbHOM 1ukie yueoHnoro miana OITOIT CITO
Ha 0a3e OCHOBHOro oO0miero o00pa3oBaHUsl C TMOJIYYEHHEM CpEIHEro OOIIero

00pa3oBaHusl.
1.3 O0mas xapakTepucTuKa y4eOHoi TucuuIinabl «MaTtemaTuka
Marematuka SBJIETCS byHIaMeHTaIbHON 00111e00pazoBaTebHON

TUCIUIUIMHOM €O  CJIOKUBIIMMCS YCTOWYUBBIM  COJACP)KAaHMEM W OONIMMH
TpeOOBAaHUSMU K TIOJITOTOBKE 00YJaIOIINXCS.

B mpodeccnonanbHbIX 00pa30BaTENBHBIX OPraHU3ALMAX, PEATU3YIONTNX
00pa3oBaTeNbHYIO MPOTPAMMY CPEIHETO 00IIero 00pa3oBaHus B IIpeiesiax OCBOCHHUS
OIIOIT CIIO na 0a3e OCHOBHOrO 00IIEro O0pa30BaHUS, H3YyYEHUE MAaTEMaTHUKU
UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT mpoduiisi mnpodhecCHOHATBHOTO
o0OpasoBaHws.

[Tpu ocBoernu npodeccuit CITO Texuuueckoro npoduis mpodecCHoHaTEHOTO
oOpa3oBaHHUsl MaTemMaThka u3ydaercs Ha 6azoBoMm ypoBHe PI'OC cpeanero obiiero
oOpasoBaHws.

DTO BBIpaXKaeTcsl B COJCPKAHUU OOYYEHHUS, KOJINYECTBE YacOB, BBIJCIISIEMBIX
Ha W3y4YeHUE OTACIBHBIX TEM TMPOTPaMMbl, TTyOMHE MX OCBOCHHUS CTYJECHTaMH,
o0beMe W  XapakTepe TMPaKTUYCCKUX  3aHATUH, BUIaX  BHEAYJUTOPHOU
CaMOCTOSITEIIbHOM pabOThI CTYICHTOB.

OOmue 1enu U3y4eHus MaTeMaTHK{ TPaIUuIIMOHHO PEan3yIOTCS B UYETBIPEX
HaTPaBIICHUSX

1. oOmee npencraBieHre 00 UaEIX U METOJIaX MAaTEMAaTHKU;

2. HHTEIUICKTyaJIbHOE Pa3BUTHCE,

3. OoBJaJcHUE HEOOXOAMMBIMU KOHKPETHBIMHU 3HAHUSIMHU ¥ YMEHUSIMU;
4. BOCHUTATENBHOE BO3/ICUCTBHUE.

[Tpodummsarus meneid MaTeMaTHYECKOTO O0pa30BaHUS OTPAXKAETCS Ha BBIOOpE
NPUOPUTETOB B OpraHW3allid Yy4eOHOW JesTenbHOCTH oOydvaromuxcs. s
TEXHUYECKOTO,  COIMAILHO-DKOHOMHUYECKOTO0  mpoduieid  mpodecCHOHAIBHOTO
oOpa3oBaHHMsl BBIOOp IIeJied CMemaeTcss B TMparMaTHYeCKOM HampaBICHUH,
IpeIyCMaTPUBAIOIIEM YCUIICHUE U PACIIUPEHUE MPHUKIAJIHOTO XapaKTepa U3ydeHHUs
MaTEeMaTHKH, TPEUMYIIECTBEHHON OpWEHTAIlMM Ha aJIrOPUTMUYECKUI  CTHIIb
MO3HABATEJIIBHON JEeATENbHOCTH. J[JIi TyMaHMTapHOTO M €CTECTBEHHO-HAYyYHOTO
npoduneir npodhecCHOHAIBHOTO 00pa3oBaHUsl 0oJiee XapaKTEPHBIM  SIBISACTCS



yCHJICHUE OOIIEKYJIbTYPHON COCTABIISIONICH Y4EeOHON MUCIMIUIMHBI C OpUCHTAIUCH
Ha BU3YaJIbHO-00pa3HbBIN U JIOTHYECKUI CTUITN YIeOHOM paOboTHI.

N3yuenne w™aremMaTuku Kak MpodribHOM 001eo0pa3oBaTeibHOM yueOHOU
JTUCIHIUIMHBI, YIUTHIBAIONICH CTICIIM(PHUKY OCBAUBAEMBIX 00YUaIOITUMHUCS TPOdECCHit
CIIO, obecnieunBaeTcs:

— BBIOOPOM Pa3IMYHBIX TIOJIX0I0B K BBEJCHUIO OCHOBHBIX TIOHSATHH;

— (QopMupoBaHMEM  CHUCTEMbl  Y4YeOHBIX  3aJaHui,  O00ECIEeUYNBAIOIINX

3¢ (HEKTUBHOE OCYIIECTBICHUE BRIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— oOoraiieHueM CIeKTpa CTHIICH Y4eOHOH NeATeIbHOCTH 3a CUET COTIACOBAHUS
C BEAYIIMMH JIeATEIHbHOCTHBIMUA XapaKTePUCTHKAMHU BBIOpaHHOU Tipodeccuu /
CHEIHATbHOCTH.

[IpodunpHas cocTaBisIONIasi OTpaKaeTcsi B TPEOOBAaHUSAX K TIOJATOTOBKE

00yJaronuxcs B 4acTu:

— o0meil cucTeMbl 3HAHWW: COJEP)KATEIbHBIE MPUMEPHI HMCIOJb30BAHUS
MaTEMaTUYECKHUX UCH U METOJIOB B TPO(PECCHOHAIEHOMN ACSITEIILHOCTH;

— YMEHHU: pa3audre B YpPOBHE TpPeOOBaHWUN K CIOXKHOCTH TMPUMEHIEMBIX
aJITOPUTMOB;

— TMPaKTUYECKOTO HCIOJB30BaHUS TPUOOPETCHHBIX 3HAHMA W  YMEHUM:
WHMBUTyJIbHOTO Y4EOHOTO OIbITAa B IOCTPOCHUU MAaTEMAaTHYECKUX MOJIEICH,
BBITIOJITHEHUH UCCIIE0BATEIICKUX MMPOEKTOB.

Taxkum oOpa3om, peanuzanusi COASPKAHMS YUEOHOW MUCIUTUIMHBI OPUEHTUPYET
HAa TPHOPUTETHYIO POJb TIPOIECCYATbHBIX XapaKTePUCTUK Y4YeOHOU paboThI,
3aBUCSIIMX OT Tpoduiss MpodecCHOHATLHOTO 00pa30BaHMsl, IOJYYEHHUS OIBITA
WCIIOJIb30BAHUSI MATEMATHKH B COJEPXKATEIbHBIX M TPO(ECCHOHATHLHO 3HAYUMBIX
CUTyallMsX IO CpaBHEHUIO C (HOPMaTbHO-YPOBHEBHIMH  Pe3yJbTaTUBHBIMU
XapaKTePUCTHKAMHU O0yUYCHUSI.

Conepxanne y4eOHOW TUCIHUIUIMHBI pa3pab0oTaHO B COOTBETCTBUU C OCHOBHBIMU
coJlepKaTeIbHBIMU JIMHUAMA O0yYCeHUS MaTEMaTHKE:

— anreOpanyeckas JTUHHS, BKIIOYAIONIAsi CUCTEMATH3AIMIO CBEJCHUA O YHCIIaX;
U3y4eHHUE HOBBIX M 0000IleHHE paHee M3yUeHHBIX olnepaiuii (Bo3BeleHuEe B
CTEINEHb, M3BJICUYCHUE KOPHsI, JorapudMUpPOBaHUE, CUHYC, KOCUHYC, TAaHTCHC,
KOTQaHTE€HC ¥ OOpaTHbIe K HHUM); HM3YYCHHE HOBBIX BHJOB YHCIIOBBIX
BEIpOKEHUA W (GOPMYJ; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB H
BBIYMCIIUTEILHON ~ KYJNbTYpPhl,  paclIUpeHHE W  COBEPIICHCTBOBAHHE
anreOpandecKkoro ammapara, c(hOpMHUPOBAHHOTO B OCHOBHOHM IIKOJIE, M €TrO
NIPUMEHEHHE K PEIICHUIO0 MAaTEMAaTHUECKUX U MPUKJIAIHBIX 33134,

— TEOpeTUKO-QYHKIMOHATbHAS JIMHHS, BKIIOUYAIONIas CHCTEMAaTU3alldI0 |
pacmmpeHue cBeleHUH O (QYHKIMAX, COBEPIICHCTBOBAHUE TpadUIeCKUX
YMEHHI; 3HAKOMCTBO C OCHOBHBIMU HJESMH W METOJIaMHU MaTEeMaTHYECKOTO
aHaim3a B 00beMe, MO3BOJIAIOIIEM MCCIEI0BAaTh 3JEMEHTApHbIe (PYHKIMHU U
pemarh MpOCTEHIMe TeoMeTpudeckne, (pu3udeckne W APYTrue MPUKIATHBIC
3a]a4H;

— JIMHUS YpaBHEHUW W HEPABEHCTB, OCHOBAHHAS HA TIOCTPOCHHUH U UCCIICOBAaHUHT
MaTeMaTHYECKUX MOJIENIEH, TIepeceKarImascs ¢ aredpandeckonl U TEOPETUKO-
(GYHKIIMOHATBFHOW JIMHUSIMA M BKJTFOYAIOIIAsl Pa3BUTUE M COBEPIICHCTBOBAHHE
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TEXHUKU alireOpanyeckux MpeoOpa3oBaHUM il pelIeHUsl ypaBHEHUH,
HEPaBEHCTB M cucteM; (OpPMHUPOBAHUE CIOCOOHOCTH CTPOUTH M HCCIEAOBATH
IpOCTEUIINE MaTEeMaTUYECKUEe MOJENIMU MpPHU PEIICHUU TNPUKIAJAHBIX 3ajad,
3a/1a4 U3 CMEKHBIX U CIIEUUATIbHBIX TUCHHUIIINH;

— TreoMeTpuueckass JIMHUSA, BKIIOYAIOIIAs HAIJISIIHbIE TMPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (UTypax W M3YYCHHE WX CBOWCTB, (OPMHPOBAHUE H
pa3BUTHE  TPOCTPAHCTBEHHOTO  BOOOpa)XXEHWsS,  Pa3BUTHE  CIOCOOOB
TEOMETPUUYECKUX H3MEPEHUN, KOOPAWHATHOTO W BEKTOPHOTO METOJOB IS
pEIIeHNs] MaTEMAaTHICCKUX U MPUKIIATHBIX 33/1a4;

— CTOXaCTHYECKas JMHHS, OCHOBAHHAs HA PAa3BUTUU KOMOWHATOPHBIX YMEHUI,
NPEACTABICHUA O  BEPOATHOCTHO-CTATUCTHUYECKUX  3aKOHOMEPHOCTSIX
OKPY’KaIoIIEero MHUpa.

Pazpgenbl (TeMbl), BKIIOYEHHBIE B COACpKAHUE YUEOHON MUCHUIUIMHBI, SBISIIOTCS
obmmmu 1 Bcex mpoduieit mpodecCHOHAIBHOTO 00pa30BaHMS W TMPU BCEX
o0beMax y4eOHOrO BpPEMEHHM HE3aBUCUMO OT TOTO, SIBISIETCS JU y4eOHas
nucruinHa «Marematukay 0a30Boi WU MPOOUITEHOM.

B temaTtnueckux miaHax mporpaMMbl yAeOHBINH MaTepHall IPEACTABICH B opMme
Yepeayomerocs pa3BEpTHIBAHUS OCHOBHBIX COJIepKATEIIBHBIX TUHUT
(amreOpanueckor, TEOPETHKO-(PYHKIIMOHAIBHOW, ypaBHEHUHW W  HEPABEHCTB,
T€OMETPUYECKON, CTOXAaCTUYECKOH), YTO TIO3BOJSIET THUOKO WCIIOJNBh30BATh UX
pacrojoXeHue M B3aUMOCBSI3b, COCTaBIATh pPAOOUMU KaJleHAApHBIA IJ1aH, IIO-
pasHOMYy uepeays ydeOHbIe TeMmbl (IJ1aBbl y4eOHHMKA), YyUHUThIBasS MNPOPUIIb
npodeccuoHabHOTO oOpa3oBaHus, creuuduky ocBamBaemoil npodeccun CIIO,
rIIyOMHY U3Y4YEHUsl MaTepuaia, YypOBeHb MOJTOTOBKH CTYAEHTOB MO MPEAMETY.

N3yuenne o0OmeoOpa3oBaTeibHONM  y4eOHOM  JAUCHUIUIMHBI  «MaTreMaTuka
3aBepllaeTcs MOABEICHUEM UTOTOB B (pOopMe 3K3amMeHa B pamMKax MPOMEKYyTOUYHOM
aTTecTanuu oOydaromuxcs B mporecce ocBoenuss ocHoBHoM OIIOIT CIIO c
nosiyueHueM cpeaHero oodmero oopazoBanus (IITIKPC).

B pazgene mnporpammel «ConepkaHue Y4eOHOW MHUCHUIUIMHBD) KYpPCHBOM
BBIZICICH MaTepuaj, KOTOPBIA NMPU H3YYCHUH MaTEMaTUKH Kak 0a30BOM, TaK H
npoPrIIbHON y4eOHOM MUCIMIUIMHBI, KOHTPOJIO HE TIOIJICKUT.

1.4 Hean u 3agauM JUCHUILUIMHBI — TPe0OBaHHMS K pe3yJbTaTaM OCBOEHHS
AUCIHUNJIMHBI:

Conepxanue mporpammbl  «MaTemMaTuka) HaAMpaBiICHO Ha  JOCTIKCHUE
CIIEIYIOLINX LEJICH:

— obecnieyenne  cHOPMUPOBAHHOCTU  MPEJACTABIECHUH O  COLMAIBHBIX,

KyJbTYPHBIX U UCTOPUUYECKHUX (DAKTOpAX CTAHOBJICHUSI MATEMATHKU;

— obecnieyeHne CGHOPMUPOBAHHOCTH  JIOTUUECKOTO, aJTOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBITIICHNUS,

— obecnieyeHre CHOPMUPOBAHHOCTH YMEHUU MPUMEHSATH MOJYYCHHBIC 3HAHUS
IIPYU pELICHUU PA3IUYHbIX 3a/a4;

— obecnieyeHnne cHOPMUPOBAHHOCTU TMPEJCTABICHUN O MaTeMaTUKE KaK 4YacTH
00111e4eI0BEUECKON KYJIbTYpPbl, YHUBEPCATBLHOM SI3bIKE HAYKH, MMO3BOJISIOIIEM
OTIMCHIBATh M U3y4aTh PEATbHBIC MTPOIIECCHI U SBJICHUSI.



OcBoeHME cojiep)KaHUsl Y4eOHOU AMCHUIUIMHBI «MaTteMaTtuka» oOecrneurBaeT
JIOCTUKEHHE 00YUYarOITUMHUCS CICIYIOMNX Pe3yJbTATOB:
JINYHOCTHBIX

c(hopMHPOBAaHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAILHOM SI3bIKE
HAYKH, CPEJCTBE MOJEIMPOBAHUS SIBICHUI U IMPOLECCOB, HAEAX U METOAaX
MaTEMaTHKH;

NOHMMAaHHE 3HAYMMOCTH MAaTEMAaTUKH ISl Hay4HO-TEXHUYECKOro IMporpecca,
chOpMUPOBAHHOCTh ~ OTHOIIEHMsI K  MaTeéMaThke Kak K  4YacTu
00IIIedeNIOBeuecKOl KylIbTYphl uepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUS
MaTeMaTHKH, BOJTIOIIMEH MaTeMaTUIECKUX UICH;

pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHHUS,
ATOPUTMUYECKOH  KYJIbTYPbl, KPUTHYHOCTH MBIIUICHUS Ha  YpPOBHE,
HEeoOXxomuMoM it Oymymied  mpodeccHOHambHOW — ACSITeNbHOCTH, IS
IPOJI0JDKEHUS 00pa30BaHUs M CaMOOOPa30BaAHUS;

OBJIAJICHUEC MATEeMAaTHYCCKUMU 3HAHUSMU W YMCHHSIMH, HEOOXOIUMBIMU B
MOBCEIHEBHON JKM3HHU, M OCBOCHHUSA CMEXKHBIX E€CTECTBEHHO-HAYUHBIX
TUCHHUIUIMH W JAUCHUIUIMH TPOQPECCHOHATBHOTO IUKIA, S TOJydeHUs
oOpa3oBaHusl B 007acTsAX, HE TPeOyOUIUX YIIyOJICHHONM MaTeMaTH4eCKOu
MOJITOTOBKH;

TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHHWIO, B TOM YHCIIE caM0o00pa30BaHUIO,
Ha TPOTSHDKEHUM BCEU KU3HU; CO3HATEIIbHOE OTHOIIEHUE K HEMpPEpPhIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCTEITHONW MPOGECCHOHATBHON U OOIICCTBEHHOM
JIeSITEIbHOCTH;

TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEIbHON TBOPUYECKON U OTBETCTBEHHOM
JIeSITEIIBHOCTH,

TOTOBHOCTh K KOJUICKTUBHOH paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTeNbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIIEeI0BATEIbCKOM,
MPOEKTHOM U JPYTHUX BUAAX ACSITEILHOCTH;

OTHOIICHHE K MPO(eCcCHOHANBHOMN ASSITENTFHOCTA KaK BO3MOYKHOCTH Y4acTHs B
pEIIEHUHU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIECHAIIMOHAIBHBIX
npobiiem.

MeTanpeaMeTHBIX

YMEHUE CaMOCTOATEIIBHO OMNPENENATh eI ACATEIbHOCTH U COCTaBJIAThH
IUIaHbl JEATENbHOCTH; CAMOCTOSITEIIbHO OCYILECTBIATh, KOHTPOJHMPOBATH U
KOPPEKTHPOBAThH JIEATEIILHOCTD; MCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI UIs
JOCTH)KEHUSI TIOCTaBJICHHBIX IIeJiell M peanu3aluu IUIAHOB JAESTEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUU B PA3JIMYHBIX CUTYAIHIX;

yMEHHE NPOAYKTHBHO OOIIaThbcs W B3aMMOJEWCTBOBAaTH B  Ipoliecce
COBMECTHOM JIEATEIbHOCTH, YYUTHIBATH TO3UIHMHU JAPYTUX yYACTHUKOB
NS TeNbHOCTH, 3G ()EKTUBHO pa3pemiaTbh KOH(PIUKTHI;

BJIaJICHHEC HAaBBIKAMH II03HABATEIBbHOM, Yy4eOHO-MCCIEeIOBATEIbCKOW U
NPOEKTHON JEeSATENbHOCTH, HABBIKAMU pa3pelieHus mpobieM; cocoOHOCTh U
TOTOBHOCTb K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEUICHMS MPAKTHYECKUX
3a7a4, MPUMEHEHUIO PA3IMYHBIX METOI0B TIO3HAHUS;



TOTOBHOCTh U  CHOCOOHOCTh K  CAMOCTOATEIbHOW  HMH(OPMALIMOHHO-
IIO3HABATEJIBHOM  JCATEIIBHOCTH, BKIIOYAas YMEHHE OpPHEHTHPOBATHCS B
pa3IMYHBIX ~ MCTOYHMKAX  HMHQOpMALMM, KPUTHYECKU  OLEHUBATh U
UHTEPIIPETUPOBATH UH(POPMALIHIO, ITOJIyYaEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;
BJIAJICHUE SI3bIKOBBIMU CPEJICTBAMM: YMEHHUE SICHO, IOTUYHO U TOYHO M3JIararh
CBOIO TOUKY 3pEHMS], HCIIOJIb30BATh aIEKBATHBIE S3bIKOBBIE CPEJICTBA;
BJaJICHHE HABbIKAMU  IIO3HABaTEJIbHOM  pedrexkcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUHA M MBICIUTEIBHBIX IIPOLIECCOB, MX PE3YyJbTAaTOB U
OCHOBAaHMWM, TpaHUL] CBOECTO 3HAHMS M HE3HAHWS, HOBBIX IT03HABATEIIBHBIX
3a/1a4 ¥ CPEJICTB JUIsl UX JOCTHIKEHHS,

LEJIEYCTPEMIIEHHOCTh B TIOMCKAX U MPUHATHH PELICHUM, COOOpa3uTENbHOCTh U
UHTYULUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IMPEICTABICHUI;, CIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHUIO MHPA;

IIpeameTHbIX

c(OpPMUPOBAHHOCTh TMPEACTABICHUN O MaTeMaTHKE KaK YacTH MHPOBOM
KyJIbTYphl U MECT€ MAaTE€MaTUKH B COBPEMEHHOM IMBUJIM3ALMU, CIOCO0aX
ONMCAaHMUS SIBJICHUM peallbHOTO MUPa HA MaTEMAaTHYECKOM S3bIKE;
c(hOpMUPOBAHHOCTh MPEJCTABIECHUA O MATEMAaTUYECKUX TMOHATUAX Kak
BOKHEUIIMX MATEMaTHYECKUX MOEINSIX, NO3BOJSIOIIMX ONUCHIBATH U U3Yy4aTh
pa3HbIe MPOLECCH U SIBJICHUS; NIOHMMAHAE BO3MOXHOCTH aKCHOMATHUYECKOIO
IIOCTPOCHUS MAaTEMAaTUYECKUX TEOPUH;

BJIAJICHUE METOJAMHU JO0KA3aTEIbCTB W AJITOPUTMOB PELICHUS, YMEHHE HX
IIPUMEHSITh, IPOBOJIUTH J1I0KA3ATEIIbHBIE PACCYXKIEHHUS B XOJI€ PELIECHUS 3a/aY;
BJIQJICHUE  CTAHJAPTHBIMU  NPUEMAaMHM  PEUIEHUS  PAUUMOHAJIBHBIX U
UppalMOHAIbHBIX,  IIOKA3aTEJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKHUX
YPaBHEHU W  HEPAaBEHCTB, MUX CHUCTEM; HCIOJIb30BAHHE TOTOBBIX
KOMIBIOTEPHBIX MPOrpamMM, B TOM YHCJE JJIsl MOWCKAa NyTH PELICHUS U
WUTIOCTPALIMK PELICHHUS] YPABHEHHUI U HEPABEHCTB;

c(hOpMUPOBAHHOCTh IIPEACTABICHUN 00 OCHOBHBIX MOHSATHUSIX
MaTeéMaTH4eCKOr0 aHajln3a M MX CBOMCTBAaX, BIAJACHUE YMEHHUEM
XapaKTEepU30BaTh MOBEJICHUE (PYHKIUN, UCIIOIb30BAHUE TOJYUYECHHBIX 3HAHUM
JUISl OIIMCAHUS M aHAJIN3a PeaJibHbIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMHU TIOHATHUSIMM O IUIOCKHUX M IPOCTPAHCTBEHHBIX
reOMETpUYECKUX (Urypax, HUX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTH
YMEHHsI pacro3HaBaTh reOMeTpHuecKkue (Urypbl Ha yepTekax, MOJEISIX U B
pealbHOM MHpE; MPUMEHEHNE U3YUYCHHBIX CBONCTB T€OMETpUYEeCKuX puryp u
dopMyn Ui pemieHus TeOMETPUYECKHX 3alad M 3a7ad C MPaKTUYECKUM
COZIEP/KAHUEM,

c(OpPMUPOBAHHOCTh MPEJCTABICHUN O TMpoleccax M SIBICHUAX, HMEIOIINUX
BEPOSITHOCTHBI XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM
MHUpE, OCHOBHBIX IOHSTHUSAX DSJEMEHTAPHOW TEOPUHU BEPOSITHOCTEW; YMEHUU
HAXOJIUTh U OLIEHWBATh BEPOATHOCTH HACTYIUICHUSI COOBITHM B MPOCTEUIINX
MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapAaKTEPUCTUKH CIIyYalHbIX BEJIUYHH;



— BJIaJICHUC HAaBbIKAMHU HUCIIOJIb30BAHHA I'OTOBBIX KOMIIBIOTEPHLIX IIPOrpaMm IIpu
PCUICHUHU 3aaa4.

VYuebnas mucrummHa OV]I.04./y Marematuka cnocoOCTByeT (hOpMHUPOBAHUIO
CIEIYIONMUX O0IMX KOMIETeHIMii:

Kon HaumeHoBaHue pe3yjibTaTa 00yuyeHUust

OK 1. BeiOupate  cmocoObl  pemieHHss  337ad  NPO(ECCHOHANBHOM  eSTENbHOCTH,
IPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM

OK.2 OcymiecTBIATh MOKUCK, aHAIN3 U MHTEPHpEeTanuio WHGOpMAIMK, HEOOXOIUMON st
BBINOJIHEHUS 33]1a4 IPOQECCUOHATIBHOMN 1A TEIbHOCTH

OK.3 [InanupoBaTh M peaan30BbIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE

OK 4. PaboraTh B KOIEKTHBE U KOMaHJie, 3PPEKTUBHO B3aUMOJICHCTBOBATh C KOJIJIETaMH,

PYKOBOJACTBOM, KIIMCHTaAMU

OK.5 OcylecTBIATh YCTHYIO M IIMCBMEHHYIO KOMMYHHUKAlLMI0O Ha TOCYJapCTBEHHOM
A3BIKE C yU€TOM OCOOEHHOCTEH COLMANBbHOTO U KyJIBTYPHOIO KOHTEKCTa

OK 6. [IposBIATE rpakIaHCKO-IIATPUOTUYECKYIO ITO3ULUIO, TEMOHCTPUPOBATH OCO3ZHAHHOE
IIOBEJICHUE HA OCHOBE TPAJAMIMOHHBIX OOIEYETOBEYECKUX LIEHHOCTEH, MPUMEHSThH
CTaHIapThl aHTUKOPPYNLIUOHHOTO [TOBEACHHUS

OK 7. ConelicTBOBaTh  COXPAHEHHUIO  OKPYXKAIOWMIEH  Cpelbl, PecypcocOepekeHHIO,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYaLIUAX

OK.8 Hcnonp3oBath cpenctBa (U3NYECKON KyAbTYPHI JAJSl COXPAHEHUS U YKPEIICHHS
30pOBbsI B Tporecce TNPO(EeCCHOHANBHOW AEATENPHOCTH U TOAJCPIKAHHS
HE00X0AMMOT0 YPOBHS (hU3MUYECKON TTOATOTOBICHHOCTH

OK.9 Hcnonp3oBaTh HHPOPMAIMOHHBIE TEXHOJIOTHU B TPO(ECCHOHAILHON ACSATEIBHOCTH

OK.10 [Tonp3oBaThecs mpoecCHOHANBHONW — JOKYMEHTAllMe Ha TOCYIapCTBEHHOM H
MHOCTPAaHHOM SI3bIKaxX

OK.11 Hcnonp3oBath  3HaHUS 1O  (UHAHCOBOM  TPaMOTHOCTH,  IUIAHHPOBATH
NpeINPUHIMATENbCKYIO IEATEIBHOCTD B IPoQeccnoHanbHol chepe




B pe3yabTarte nzydenus yueOHoro npeamera «MaTtemMaTuka» Ha yPOBHe cpeJHero o0mero o0pa3oBaHus:

Pa3nen

BbINyCKHUK HAYYHTCS

BLIHyCRHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTBCHA

e ocBOCHUSA MpeaMeTa

Jl1s WCIOJB30BaHHS B IIOBCEIHEBHOM KU3HU H
oOecrieueHrst BO3MOXHOCTH YCIICIITHOTO TPOOJIKEHUS
o0pa3oBaHMs TO CIEHUATHHOCTSM, HE CBSI3aHHBIM C
MPUKJIAIHBIM UCIIOJIB30BAaHUEM MAaTEMATHKU

ﬂﬂ}l paseumuslt MoblUIEHUA, UCNOJTb306AHUA 6 no8ceoHesHol
HCU3HU u obecneuenus BO3MOIANCHOCMU ycneuHozo
l’lpOaOJZ.?iC'eHu}l 06pa306anuﬂ no cneyuaibHocmsm, He
CBA3AHHbIM C npumadﬂbm UCnojlb3o6arHuem vamemamurku

DJieMeHTa TeOPUU MHOXKECTB U
MATEMATHYECKO# JIOTHKH

OnepupoBath Ha 6a30BOM YPOBHE MOHSATUSMHU:
KOHEYHOE  MHOXECTBO,  JJIEMEHT  MHOYKECTBa,
MOJIMHOKECTBO,  IEepeceuyeHue W  OO0bEeIUHEHUE
MHOXECTB, YHMCIIOBBIE MHOXECTBA Ha KOOPAMHATHOU
IIPsIMOH, OTPE30K, NHTEPBAJ,;

— omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMHU:
YTBEPXKJIECHUE,  OTPULAHUE  YTBEPXKICHHS,
WCTUHHBIE U JIOXKHBIE YTBEPXKICHUS, TPUUMHA,
CIICICTBHE, YaCTHBIN ciaydait oOmrero
YTBEPKACHUS, KOHTPIPUMED;

— HaxoAWUThb NepeceyeHHe M O0ObEeTUHEHHE IBYX
MHOJKECTB, TPEICTaBICHHBIX Tpa@UUecKu Ha
YUCIIOBOM MPAMOW;

— CTPOUTH HA YUCJIOBOW IPSIMOM MOAMHOKECTBO
YUCIIOBOTO MHOKECTBA, 3a7JlaHHOE
MIPOCTEUIINMHU YCIOBUSIMU;

— pacro3HaBaTh JIOKHBIC YTBEPXKIEHUS, OMIUOKU
B  pacCyXJAeHUsAX, B TOM  4YUCIE C
HCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux
npeomemos:

— HCHOJIb30BAaTh YMCJIOBBIE MHOXKECTBA HA
KOOPAMHATHOM MPSIMOM ISl OITUCAHUS
peanbHBIX MPOLIECCOB U SBJICHMUI;

— MPOBOJHUTH JIOTUYECKHUE PACCYKIECHUS B

— Onepuposamsb NOHAMUAMU. KOHEUHOE MHOINCECHEO,
eMEeHm MHONCECMEA, NOOMHONICECMBO, nepeceyeHue u
00beOUHe e MHOJHCeCms, YUCLO8ble MHOJCeCmea Ha
KOOPOUHAMHOU npAmoll, Ompes3oK, unmepaar,
NOTYUHMEPBATl, NPOMEN’CYMOK C BbIKOIOMOU MOYKOU,
epaghuueckoe npeocmasieHue MHOXCECTNE Ha
KOOPOUHAMHOU NIOCKOCMU,

— Onepuposame nowsmusamu: ymeepicoenue, Ompuyarue
VMBEPHCOCHUSl, UCMUHHBIE U JIONCHbIE YMBEPIHCOEHUs,
NpUYUHA,  Cleocmeue,  YACMHBIL  cayyan  obue2o
YMBepHCOeHUsl, KOHmpNpumep;

— Ilposepsamb npuHadIeHCHOCMb INEMEHMA MHOHCECBY,

— Haxooumwv nepeceuenue u 0b6veOuHeHue MHONMCECMS, 8
MoM qucie npeoCmasieHHblx epapuuecku Ha YUCI0801
NPAMOU U HA KOOPOUHAMHOU NJIOCKOCHU

— Ilposooums  OokazamenvbHvle  paccylicoenus O
000CHOBAHUSA UCIUHHOCIU YINBEPHCOEHUIL.

B noeceonesnoll oicusHu U npu  usyyeHuu - Opy2ux
npeomemos:

— Hcnonvzosamo uucnosvie MHOXICECmsda Ha
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NJIOCKOCIU
07151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U ABIEHUU,

— IIposooums 0okazamenvbHble paccyHCOeHUs. 8 CUMYAYUSX
NOBCEOHEBHOU JHCU3HU, NPU pPeUeHUU 3a0ay u3 opyeux
npeomemos
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CUTYAIMSIX TIOBCETHEBHOM KU3HU

Yuciia 1 BbIpaKeHU

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSMU: €TI0
YUCJIO, JCIUMOCTb 4YHCEe, OOBIKHOBEHHAs JpoOb,
JeCATUYHAs IpoOb, pauroHaIbHOE YUCJIO,
npuOMKEHHOE 3HAYeHHWE 4YHUCla, 4YacTb, [0,
OTHOILLIEHUE, TPOLIEHT, OBBIILICHUE U TOHUKEHUE Ha
3aJJaHHOE YHCIIO MPOIIEHTOB, MacIlTaob;

— omepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMHU:
norapudm YHCla, TPUTOHOMETpUYECKas
OKpPY’XKHOCTb, TpajlyCHasi Mepa yria, BeJIM4HhHa
yria, 3aJIaHHOT'O TOUKOH Ha
TPUTOHOMETPUYECKONH  OKPY>KHOCTHU, CHHYC,
KOCUHYC, TAaHT€HC W KOTAaHIEHC YIJIOB,
MMEIOIIUX MTPOU3BOJIbHYIO BEINYUHY;

— BBINONHATH apuMeTHdecKue JeHCTBUS C
[ETBIMU ¥ PAllMOHATLHBIMH YUCIIAMU;

— BBIOJHATH  HECJOXKHbIE  MpeoOpazoBaHUs
YHCIIOBBIX BBIPAXKEHUM, COJEPKAIIMX CTEIEHU
yucen, JuOO KOpHH M3 4Hucen, JH0o
sorapu(Mbl YUCET,

— CpaBHHUBAaTh palMOHATbHBIC YHCIA MEXKIY
co00ii;

— OLIGEHHWBAaTh M CPaBHHUBATh C palMOHAJIbHBIMU
YUCJIAMHM 3HAY€HUs LEJbIX CTENEHeW vucen,
KOpPHE HaTypaJibHOM CTENEHW U3 YHCEl,
norapuMOB YHCEI B IPOCTHIX CIIydasix;

— wu3o0pakaTh TOYKAMW Ha YHCJIOBOW TMPSIMOM
1eNble U palliOHaIbHbIC YHCTIA;

— u300pakaTh TOYKAMHU Ha YUCIOBOW MPSIMOMN
LeJble CTENEHU 4YHuCes, KOPHU HaTypalbHOU
CTENIEHH W3 4YHcesd, Jiorapu@mbl 4YHCENl B
MPOCTBIX CITydasix;

— BBIOJHATH  HECJOXKHbIE  MpeoOpazoBaHUs
LETBIX W JIPOOHO-pAIMOHANIBHBIX OYKBEHHBIX

Ceob00H0

onepupoeambs NOHAMUAMU. yenoe uucio,

denumocms  yucel, OObIKHOBEHHAST OpoOb, OeCAMUYHASL
0podb, payuoHaibHOe YUCIO, NPUOTUNCEHHOe 3HAYEeHUe
yucna, wacme, 0075, OMHOUIEHUE, NPOYeHm, NOSbIUEHUE U
NOHUdNCEHUE HA 3a0AHHOE YUCTO NPOYEHMO8, MACUMAOD;

npugOOUmMs  NpuMepsvl  Yucel ¢ 3A0AHHbIMU
ceolicmeamu 0enumMocmu;
onepupoeamv — NOHAMUAMU:  J02apugm  uucia,

MPUSOHOMEMPUUECKASL OKPYHCHOCMb, DAOUAHHASL U
2paodycnas mepa yena, 6eluduHa yend, 3a0aHHO20
MOYKOU HA MPUSLOHOMEMPUUECKOU OKPYIHCHOCMU,
CUHYC, KOCUMYC, MAH2EHC U KOMAH2EHC V2Jlos,
UMEIOWUX NPOUZBONILHYIO BEIUYUHY, YUCTA € U T,

BLINONIHAMY  apugmemuyeckue Oeucmeus, codemas
VCMHble U NUCbMEHHble  Npuemvl, NPUMeHss Nnpu
HeoOX00UMOCMU BbIYUCTUMENbHbIE YCIMPOUCMBA;

HAxXo0ums 3HA4eHusl KOpHA HAMYpalbHOU CMeneHu,

cmenenu ¢ payuoHAIbHLIM noxasamesnem,
noeapughma,  UCnONBL3YS  NpU  HEoOX0OUMOCMU
BbIUUCTUMETIbHBLE YCMPOUCMEA,

noIb306aMbC  OYEHKOU U NPUKUOKOU — npu

NPAKMUYecKuUx paciemax,
npo8oOUMb NO U3BECMHBIM (OPMYIAM U NPAGULAM
npeobpazosans OYK6eHHbIX 8bIpadiCeHUl,
BKIIOUANOWUX CMeneHu, KOpHU, Jl02apugmvl u
mpuzoHomMempuieckue QyHKyuu,

HAX00UmMb  3HAYEHUs.  YUCTIOBbIX U  OYKEEHHBIX
sbIpadicenutl, ocywecmensis Heobxooumble
NOOCMAHOBKU U NPeodpa3068aHus;

uzobpasicames ~ cxemamuuecku — yeol, — BelUHUHA

KOMOPO20 8bIpadiceHa 8 2padycax Ui paouanax;
UCNONb306aMb  NPU  peuleHuu 3a0a4y  mabaudHvle
3HAYEHUU MPUSOHOMEMPUYECKUX DYHKYUL Yelo8;
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BBIPAKEHHUI;

BBIpDAXKAThb B  IPOCTEHIIHMX  CIydasx U3
paBEHCTBA OJIHY MIEPEMEHHYIO Yepe3 IPyTHUe;
BBIUUCIATH B TMPOCTBIX CIIy4asX 3HAYCHUS
YUCIOBBIX M OYKBEHHBIX  BBIpaXECHHI,
OCYIIECTBIISI HEOOXOIMMBIE TOJCTAHOBKH U
npeoOpa3oBaHus;

I/I306pa)I(aTI> CXCMAaTUYCCKU YIoJl, BCIWMYMHA
KOTOpOTO BBIpaKEHA B Tpaaycax;

OLICHHUBATh 3HAKU CHHYCA, KOCUHYCa, TAHT€HCA,
KOTaHT'€HCa KOHKPETHBIX YTJIOB.

B noeceonegnoil orcusHu u npu  usyuyeHuu Opyeux
VUEOHBIX NPEOMEMOB:

BBIIIOJIHATE BBIYUCIICHUA IIPU PCHICHUU 3a1a4
MPAaKTHYECKOTO XapaKTepa,

BBINIOJHATh ~ IPAKTUYECKHE  pacyeTsl ¢
HUCIIOJIB30BaHUEM npu HCOGXOI[I/IMOCTI/I
CIPaBOYHBIX MAaTEPUATIOB M BBIYHACIMTEIBHBIX
YCTPOWCTB;

COOTHOCHTB peaJIbHBIC BEJIMYMHBI,
XApaKTEPUCTUKH  OOBEKTOB  OKPY’KAIOLIETO
MHpa C ux KOHKPCTHBIMU YU CJIOBBIMH
3HAYECHUSIMU;

HUCIIOJIB30BATh MCTOAbI OKpYTIJICHU,

OpUONMKEHUST M TPUKUAKUA TpPU  pEIICHUH
IIPAKTUYECKUX 3a]a4 TOBCEIHEBHOM KU3HU

BbINOIHAMb NEPeso0 BeIUYUHbL Yeld U3 PAOUAHHOU
Mepbl 8 2pAOYCHYIO U 0OPAMHO.

B noeceonesnoti scuznu u npu uzyuenuu Opy2ux yuyeOHvix
npeomemos:

BbINOIHAMY O0CUCMBUS. C YUCTOBLIMU OAHHBIMU NPU
peuteHuy 3a0a4 npaKkmu4ecko2o xapaxkmepa u 3a0ay
U3 pasiuyHuLIX obaacmeli 3HAHUL, UCNOIL3YS NPU

Heobxooumocmu Cnpaeo4Hble mamepuailbl u
evlyuciumeslbHvle ycmpoﬁcmea;
oyeHueams, cpasrueamsb U UCNOIb306ANTb  NPU

peweHuu npaKmuyeckux 3a0ad 4uciogvle 3Ha4eHus
PeanvHblX  GelUUUH, KOHKpemHbvle  4YUCToB8ble
Xapakmepucmuxku 00beKmos OKpy#carumezo mupa

YpaBHeHUsS M HEPABEHCTBA

Pemare nuHeliHbIE ypaBHEHUSI U HEPABEHCTBA,
KBaJIpaTHBIC yPaBHEHUS;

Pemate nmorapudmuveckue ypaBHEHUS BHaA
log a (bx + ¢) = d u mpocreiiime HepaBEeHCTBA
Buja log a x <d;

Pemate mokazaTenbHBIC ypaBHEHHS, BUIA a
bx+c = d (rome d MOXHO TpencTaBUTH B BUIE
CTENEHW C OCHOBAaHWEM a) W NPOCTEUIne

Pewamv  payuonanvuvie,  noxazamenvhvie U
Jloeapumuyeckue  ypaeHeHus U HepaseHcmed,
npocmetiuiue UppayuoHanbHole u

MPULOHOMEMPUYECKUE YPABHEHUS, HEPABEHCMEA U UX
cucmemvl;

UCNONb306AMb  MEMOObl  peuleHUusi  YPaGHeHUU:
npugeoenue K U0y «NpousseoeHue pasHo Hyao» ulu
«YACMHOe PasHO HYI0», 3AMEHA NePEeMEHHbIX;
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HepaBeHcTBa Buja a X < d (rme d MoxHO
Hpe,Z[CTaBI/ITB B BHUIAC CTCIICHU C OCHOBAHUEM

a);.

— TMPUBOAUTH HECKOJbKO MPUMEPOB KOpHEU
IIPOCTEMNIIIErO TPUTOHOMETPUUECKOTO
ypaBHEHUs BUJA: SinX = a, COSX = a, tgx = a,
ctgx = a, Tme a — Ta0nMYHOEe 3HAYCHUE
COOTBETCTBYIOLIEH TPUTOHOMETPHUUYECKOM
byHKIMN.

B moBcegHEBHOW JKW3HM W TMPU HU3YYECHHH JPYTHX
MPEAMETOB:
— COCTaBJATh W peuiaTb ypaBHEHUS U CUCTEMbI
YpaBHEHM  TMPU  PEHIEHHMH  HECIOXKHBIX
MPaKTUYECKUX 3a/1a4

UCNONIL308AMb  Memoo unmepeanos onsa peulenust

Hepagencma,
UCNOIL3068aMb epagpuueckutl Memoo ons
NPUOTUNCEHHO20 peuleHUs YPAGHEH U U HePABEHCME,

uzobpasicams Ha MPULOHOMEMPUYECKOLL

OKPYHCHOCIU MHONCECMBO pPeueHUll Nnpocmeuux
MPULOHOMEMPUHECKUX VPABHEHUU U HEPAGEHCME,
BbINOIHAMb OMOOP KOPHelU YPAsHeHull UlU peueHull
HepaseHcma 6 coOmeemcmeuu ¢ OONOJHUMENbHbIMU
VCIOBUAMU U OCPAHUYEHUIMU.

B nosceonesnoii ocusnu u  npu usyyeHuu Opyux yueOmvix
npeomemos:

cocmaenams U - pewlamv  YPAGHEHUs,  CUCHEeMbl
VpasHeHull U HepaseHcmea Npu peuleHuu 3a0ay
opyaux yueOHbIX npeomemos,

UCNONb306aMb  YPABHEHUsI U  HepageHcmeda Ol
nocmpoenus U UCCIe008aHUs  NPOCMEuUx
MAmMemMamuyeckux mMooenel peaibHblX CUMmyayutl uiu
NPUKIAOHBIX 3a0aY,

yMemb  UHMepnpemupoeamv — NOJIVYEHHbI  Npu
peweHuU ypaeHenus, HepaseHcmea UiU CUCmembl
pe3yibmam, OyeHusamv e20  Npasoonooodue 6
KOHmeKcme 3a0aHHOU peanbHOU Cumyayuu uiu
NPUKIAOHOU 3A0a4U

DOyHKIUHA

— OmnepupoBath Ha 6a30BOM YpOBHE MOHSTUSMHU:
3aBUCUMOCTh BEJIMYMH, (PYHKIUS, apryMEHT H
3HauYeHHe (YHKIIUU, OOJIACTh OMpEACNICHUS H
MHOXECTBO 3HAue€HUH (QyHKUMH, Trpaduk
3aBUCUMOCTH, Tpaduk  QyHKIUHA, HYIU
(GyHKIMH, TPOMEXYTKH 3HAaKOIOCTOSHCTBA,
BO3pAaCTaHWE HA YHCIOBOM IPOMEXKYTKE,
yObIBaHME HA  YHUCIOBOM  IPOMEXKYTKE,
HauOoNblllece W HaWMCHbBIEe  3HAUCHHC
(GYHKIMM  HAa  YHCJIOBOM  IPOMEXKYTKE,

Onepupoéamv NOHAMUAMU: 3ABUCUMOCTb BENUYUH,
@yHKyus, apeymenm u 3HaveHue QyHKyuu, obaacmo
onpedenenHuss U MHONCECMBO 3HAYEHUN QYHKYUU,
epagux  3asucumocmu, 2pagux  QyuKyuu, HyaIU
@yHkyuu, NPOMENCYMKU 3HAKONOCMOAHCMEA,
803pacmanue Ha YUCIOBOM NPOMedCymKe, YovlaHue
Ha  YUCIO8OM  NpoOMediCymKe,  Hauboabuiee U
Haumenvlulee 3HaueHue QYHKYUU HA  HUCTOBOM
npomedicymke, nepuooudeckas QyHKyus, nepuoo,
uemHas u HeuemHas PYHKYuU,
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nepuoandeckasi pyHKIUs, NEPHOJ;

— omepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSMHU:
npsMass d  oOpaTHas TPOMOPLIHUOHAIBEHOCTh
JTUHEIHas, KBaJpaTuyHas, jJjorapudmuueckas u

IIOKa3aTeabHas byHKIUY,
TPUTOHOMETPUYECKHE (PYHKIINU;

— pacro3HaBaTh rpaduku 3J€MEHTaPHBIX
byHKIM: npsIMOM U oOpartHoOH
MPOMOPIIMOHATILHOCTH, JINHEWHOM,
KBaJpaTUYHOM, JorapupMuIecKon u
MOKa3aTeIbHOU byHKIHH,
TPUTOHOMETPHUECKUX (DYHKIIMA;

— COOTHOCHUTH rpaduxu 3JIEMEHTapPHBIX
byHKIMIHA: pPSMOi u obpaTtHoit
MPONOPLIUOHAIIBHOCTH, JINHENHOM,
KBaJ[paTUYHOM, JorapupMHUIECKOU u
[10Ka3aTeIbHON byHKUUH,

TPUTOHOMETPUYECKUX (PYHKIUH ¢ PpopMynamu,
KOTOPBIMH OHH 33/1aHBI;

— HaxOJHUTh MO rpaduKy NPUOIMIKEHHO 3HAUYCHUS
(GyHKIIUH B 33JJaHHBIX TOYKAX;

— ompeAensaTh 1mo GyHKIHMM (HYJIH, POMEKYTKH
3HAaKOMOCTOSIHCTBA, MIPOMEXKYTKH
MOHOTOHHOCTH, HauOOJbIIHE€ ¥ HaWMEHBIIINE
3HAYEHHUS U T.I1.);

— CTpOHUTH ICKH3 rpaduka byHKINH,
YIIOBJIETBOPSIIONIEH TMPUBEACHHOMY HaboOpy
ycnoBuil  (MPOMEXYTKH  Bo3pacTaHust  /

yObIBaHMA, 3HAaueHUE (YHKIUM B 3aJaHHON
TOUKE, TOYKH IKCTPEMYMOB H T.J.).
B noBcegHEBHON JKHM3HM U NPU HU3YYCHUM JPYIUX
IPEIMETOB:
— OmpeAensaTh Mo rpaduKaM CBOMCTBA peaslbHBIX
MPOLIECCOB U 3aBUCUMOCTEH (HamOonbpline u

Onepuposams nouamusAMuU: npsamMas u odOpamuas

NPONOPYUOHANLHOCMY,  TUHEUHAs, K8aOpamu4Has,
Jlozapumuyeckas U - NOKA3AMENbHASL  YHKYUU,
mpuecoHomMempuyecKue QyHKyuu;

onpedenams  3Hauenue @OYHKYUU N0  3HAYEHUIO

apeymeHma npu  paziuyHbLlX  Cnocobax 3a0aHus
dyuryuu;

cmpoums epaguKu u3y4eHHbIX QYHKYUL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUWUX CIYUAAX HO
gopmyne nosederue u ceolicmea QyHKyull, Haxo0UMs
no epaguxky GyHkyuu Hauborvwiue U HauMeHbuiue
3HAYEeHUsL,

cmpoumo 9CKU3 epaghuka ¢dynxyuu,
yoosiemeopsouelti. NPuseOeHHoOMy Habopy VCi08ull
(npomedicymku  803pacmanus/yovleanus, 3HaYeHue
@dyHKYyuu 6 3a0aHHOU MOouKe, MOUKU IKCHMPEMYMOS,
acumnmomol, Hyau QyHKyuu u m.o.);

pewams  YpaeHeHus,  npocmeluue  CUCHEMbl
VPasHeHUull, UCNOb3YSL CEOUCMBA (DYHKYUL U UX
epaghuxos.

B noeceonesnoti scuznu u npu uzyuenuu Opy2ux yueOHvix
npeomemos:

onpedenams no 2pagukam U UCHOAL308AMb O/
Ppewenuss NpUKIaoHsblX 3a0ay CEOUCMEAd pPeabHbiX
npoyeccoé u  3asucumocmetl  (Hauborvuiue U
HauMeHblue 3HAYeHUs, NPOMENCYMKU 803DACMAHUSA
u VObl8aHUS dynxyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMAIMOMbL, NEPUOO U M.N.);

UHmMepnpemuposams — Ceolcmea 8  KOHMeKCcme
KOHKPEeMmHOU NpaKmuieckou cCumyayuu,
onpeoensamy no epaguxam npocmeuuiue

Xapakmepucmuky nepuooutecKkux npoyeccos 8
ouonocuu, 3KOHOMUKE, MY3blKe, PAOUOCEA3U U Op.
(amnaumyoa, nepuoo u m.n.)
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HauMEHBIINE 3HAYCHMS, IIPOMEXYTKH
BO3pacTaHWs M  YObIBaHMSA, MPOMEKYTKH
3HAKOMOCTOSIHCTBA H T.I1.);

— MHTEpPIPETUPOBATh CBOMCTBA B KOHTEKCTE
KOHKPETHOU TPAKTUYECKOU CUTyaluu

DIeMEeHTHhI
aHaJIM3a

MaTEMATHYECKOI'0

— OmnepupoBath Ha 6a30BOM YPOBHE MOHATHIMHU:
IIPOU3BO/IHAS (PYHKIIMHU B TOUKE, KacaTeslbHas K
rpaduKy QyHKIMH, TPOU3BOIHAS (YHKINH;

— ONpeAenATb 3HAYCHHE NPOU3BOJHOM (PYHKLIUU
B TOYKE IO H300paKEHUIO KacaTeIbHOW K
rpaduKy, IpOBeIEHHON B 3TOW TOUKE;

— pelaTh HECIOXXKHBbIE 3a7auyd Ha NPUMEHEHUE
CBSI3U MEX]ly POMEKYTKaMU MOHOTOHHOCTH H
TOYKaMHU OJKCTpeMyMa (QYHKLIHH, C OJHOH
CTOPOHBI, U IPOMEXYTKaAMH 3HAKOIOCTOSHCTBA
U HYJISIMH TIPOU3BOJHOM ATOM (YHKIMH — C
JPYTOH.

B nosceonegnou orcusHu u npu  usyyeHuu Opyux
npeomemos

— TOJIB3YACHh TpaduKaMH, CpPaBHUBATh CKOPOCTH
BO3pacTaHMs (pocTa, MOBBILIEHUS, YBEITHUCHUS
U T.OI.) WIA CKOPOCTH YyObIBaHUA (TajieHus,
CHWJKEHMsI, YMEHBIIEHUS M T.I.) BEJIUYMH B
peanbHBIX Mpoleccax;

— COOTHOCUTh I'pa(MKU pPEalbHBIX MPOLECCOB U

3aBUCUMOCTEH c ux OITMCAHHSIMH,
BKIJIIOUAIONUMHU  XapPAKTEPUCTUKUA  CKOPOCTH
n3MeHeHuss  (OBICTPBI  pOCT,  TUIABHOE

TMOHWKEHUE U T.I1.);

— WCIOJB30BaTh TpaQUKH peaTbHBIX IMPOIECCOB
JUTSL PEIICHHsI HECJIOKHBIX MPUKJIAIHBIX 3a/1ad,
B TOM YHCIIC OTpEIeIss 1Mo rpaguKy CKOpOCTh
X0/J1a mporiecca

—  Onepuposamv nowsmusamu: npou3e00Hdst QYHKYuu 8
mouxe,  KacameuvbHas K  2paguxy — QyHKyuu,
npoU3800HASL PYHKYUU,

—  BBIYUCTAMb NPOU3BOOHYIO O0OHOUNEHd, MHO2OUIEeHd,
K8aOpamuo2o KOpHs, NPOU3B00HYIO CYMMbL PYHKYULL,

—  BBIYUCTAMb NPOU3BOOHbBLE INEMEHMAPHBIX QYHKYUU U
UX KOMOUHAYULL, UCTIOTb3YSL CNPABOYUHbIE MAMEPUATDL,

— uccredosamsv 8 NPOCMEUWUX CAy4asx QyHKyuu Ha
MOHOMOHHOCY, Haxooums  Hauborbwiue U
HaumeHblue 3Ha4eHus QYHKYull, Cmpoums paguxu
MHO2OUNIEHO8 U NPOCMENUX  pPayUOHANIbHLIX
@yukyutl c UCNONb308AHUEM annapama
MamemMamuyecKko20 aHaIu3d.

B noeceonesnoli swcuznu u npu uzyuenuu Opyeux yueOHvix
npeomemos:

—  pewamsv nNpukiaoHvle 3a0auu u3z ouonro2uu, Qu3UKU,
XUMUU, DKOHOMUKU U OPYeUX NPeoMemos, Ce:A3aHHbLE
C  uccnedosamuem — Xapakmepucmuk — pedibHblX

npoyeccos, HaxooicoeHuem HauboLUUX u
HAUMEHbWUX 3HAYeHUl, CKOPOCMU U YCKOPEHUs U

UHmepnpemuposeams nojy4eHHbvle pe3)ibnianibl
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CraTucTHKa M Teopus
BEPOSATHOCTEM, JIOTUKA U
KOMOMHATOpHKA

— OmnepupoBarh Ha 6a30BOM YPOBHE OCHOBHBIMU

OIKCATEIbHBIMA XapaKTePHCTHKAMH
YHICIIOBOTO Habopa: cpelHee apupMeTudecKoe,
MeIquaHa, HauOoJblIee W  HaWMCEHbIIEe
3HAYCHUS,

— omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMHU:
4acTOTa W BEPOATHOCTH COOBITHSI, CIIyYaHBINA
BBHIOOpP, OMBITBI C  PaBHOBO3MOXXHBIMH
3JIEMEHTapPHBIMU COOBITHUIMU;

— BBIYUCISATH BEPOATHOCTH COOBITUN HA OCHOBE
IIOJICYETA YHMCIIa UCXOOB;

B nosceownesnoti owcuznu u npu usyuenuu Opyeux
npeomemos:

— OLIGHHWBATh U CPaBHMUBATh B IMPOCTHIX CIIydasx
BEPOSITHOCTH COOBITHI B pealbHOMN KU3HU;

—  YUTaTh, COTOCTABIIAT, CpPaBHUBATb,
WHTEPIPETHUPOBAT B  MPOCTBIX  CIIydasix
pealibHbIe J1aHHbIE, MpPEICTaBJICHHbIE B BUIE
TabIuIl, IUarpamm, rpaduKkoB

Hmemv  npeocmasnenue o OUCKpemHbIX U
HenpepbleHbiX CILYYAUHBIX 8eUYUUHAX u
pacnpeoeneHusix, 0  He3A8UCUMOCTU  CLYYAUHBIX
BeNUYUH,

umMemsb  npeocmasieHue 0 - MamemMamuieckKom
02HCUOAHUU U OUCNEPCUU CTYUAUHBIX 8ETUUUH,

umemo npeocmasieHue 0 HOPMATbHOM
pacnpeoeneHuu u npumepax HOPMAILHO
PacnpeoeneHHbIX CAYUaAUHbIX 8ETUUUH,

NOHUMAmMb  CYyMb  3aKOHA  OoMbwux  yucen U

8b100POUHO20 MEMOOA U3MEPEHUsl BEPOMHOCMEl
umems npedcmasgierue 00 YCi08HOU 6ePOSIMHOCU U
0 NOJHOU BEPOMHOCMU, NPUMEHAMb UX 8 PeuleHUU
3a0auy;

uMemsb NpeoCmagieHue 0 BANCHBIX YACHMHBIX GUOAX
pacnpeoeneHuil U NPUMeHAMb UX 8 peuleHul 3a0a4;
umems npeocmasienue 0 KOpperayuu CiyuyauHblx
BEIUYUH, O TUHEUHOU pecpeccull.

B nosceonesnoui scuznu u npu usyueHuu opyaux npeomemos:

BLIYUCTIAMb UTU OYEHUBAMb BEPOAMHOCMU COObIMUTL
8 PeanbHOU HCUSHU,

8bLOUPaAMb NOOX00sUUE MEMOObL NPEOCMABIEHUS U
00pabomxku OaHHbIX,

yMemb peulams HeclodCHble 3a0a4i Ha NpUMeHeHUe
3aKOHA 6ONBWUX YUCEN 8 COYUONOUU, CMPAXOBAHULU,
30pasooxpanenuu,  obecneweHuu  Oe30NACHOCMU
HaceleHus 8 Ype3sbluaHblX CUMYayUsx.

TekcToBBIC 3a1a4H

— Pemate HECIOKHBIE TEKCTOBBIC 33]]a4H PA3HBIX
THUIIOB;

— aHaJU3MpOBaTh  yCIOBHUE  3aJlayH, npu
HEOOXOJUMOCTH CTPOUTh I €€ PpelIeHUs
MaTeMaTUYeCKYI0 MOJIENb;

— TIOHUMaTh ¥ WCHOJB30BaTh [JIsi PEIICHUS
3a1auu nH(pOpMaInIo, MPEACTABICHHYIO B BUJIC

Pewamu 3a0auu pazuvix munos, 6 mom yucie 3a0aqu
NOBLIUEHHOU MPYOHOCMU,

8bLOUPAMb ONMUMATILHBIL MEMOO PeuleHusl 3a0adu,
PAcCCMampusas. paziuyHvle Memoobl,

CMpoUumsb Mooeb peuleHus 3a0ayu, NPosooUns
00Ka3amenbHbvle PaccyHcOeHus;

pewams 3a0a4u, mpeodyowue nepebopa 8apuaHmos,
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TEKCTOBOM M CHMBOJIbHOM 3allUCH, CXEM, npoGepKuU yCl08Ull, 8b100pa ONMUMATLHO20

TabIuIl, IUarpamm, rpauKkoB, pUCYHKOB; pe3yromama;

JIEWCTBOBATH IO aJITOPUTMY, COICPIKAIIEMYCS B —  aHAIU3UPOBAMb U UHMEPNPEMUPOBAMb PE3YIbmambl
YCIIOBHH 33]1a4H; 8 KOHmMeKCcme YCI08Ust 3a0aiu, 8bloUpams peuleHus,
UCTIOJIb30BaTh JIOTHYCCKUE PACCYKICHHS TPU He npomugopedawjue KOHMeKCmy;,

pCIICHUH 33]1auH; —  nepesooums npu peuleHuu 3a0a4u UHGOPMayuro uz
pabotaTh ¢  HM30BITOYHBIMH  YCJIOBHSMH, 00HOUL hopMbL 8 OpY2YI0, UCNONIL3YSL NPU

BBIOMpass W3 BCeW WHQPOpPMAIUU JTaHHEIC, HeoOX00UMOCmuU cxembl, Mabauybvl, epaguxu,
HEO0OXOIUMBIE JUIS PEIICHUS 3a/1a4H; ouazpamml;

OCYIIECTBIISTH HECIIOKHBIN nepebop | B nosceonesnou sgjcusnu u npu uzyuenuu Opy2ux npeomemos:
BO3MOXKHBIX peIIeHWH, BbIOMpas U3 HHUX — pewiamv npakmuyecKue 3a0adu u 3a0ayu U3 opyaux
ONTUMAJIbHOE o KpUTEpUSIM, npeomemos

c(OpPMYITHPOBAHHBIM B YCIOBUH;

aHAJTM3UPOBATh u UHTEPIPETHUPOBATH

MOJTyYCHHBIC PEIICHUS B KOHTEKCTE YCIIOBHS

3aja4u, BBIOMPATH peleHwus, HE

MPOTHBOPEYAIE KOHTEKCTY;
peliaTh 3aJ1a4 Ha pacueT CTOUMOCTH MOKYTIOK,
yCIIyT, MOE3/10K | T.I1.;

peliaTth HECIOXKHBIE 3a/layl, CBA3aHHBIE C
JOJIEBBIM y4acTHEM BO BjaJeHUU (QUpMOii,
MPEANPUATHEM, HEABUKUMOCTBIO;

pemiath 3aJayd  HAa TPOCTble  MPOLICHTHI
(cucTtemMbl  CKHUJIOK, KOMHCCHMH) W  Ha
BBIUHCIICHUE  CJOXKHBIX  TPOIEHTOB B
pa3IMYHBIX CXeMaX BKJIAJOB, KPEIUTOB U
UTIOTEK;

pelars MpakTHYeCKHe 3aJayd, TpeOyroiue
UCIIOJIb30BAaHUS OTPULIATENbHBIX YHCEN: Ha
OTpeJieIeHUEe TEeMIIEpaTyphl, Ha OMNpeAeTCHHE
MOJIOXKEHUS HAa BPEMEHHOW OCH (10 HaIeH 3Pl
U TIOCNie), Ha JBWKCHHE JIEHEKHBIX CPEICTB
(mpuxon/pacxon), Ha ompeieseHue
TJTyOUHBI/BBICOTHI U T.IL.;
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— HCIONB30BaTh  TOHSATHE  Macmrada s
HAXOXXICHHUS PACCTOSHUN W JJIMH Ha KapTax,
[UIaHAX MECTHOCTH, IUIaHaX IOMEUICHHH,
BBIKpO¥KaXx, Mpu paboTe HAa KOMITBIOTEPE U T.I1.

B nosceonesnoii srcuznu u npu uzyueHuu Opyaux
npeomemos:

— pemath HECIOXHBIE MPAKTUYECKHE 3aTauu,
BOZHUKAIONINE B CUTYalMsIX TTOBCETHEBHOM
KHU3HH

I'eomerpus

— OmnepupoBath Ha 6a30BOM YpOBHE MOHATUSMHU:
TOYKa, NpsAMasi, IUIOCKOCTh B MPOCTPAHCTBE,
NapajyieIbHOCTh W NEePHEHAUKYJISAPHOCTb
MIPSAIMBIX U IJIOCKOCTEM;

— pacro3HaBaTh OCHOBHBIE BUJIbI
MHOTI'OI'PaHHHUKOB (mpusma, nupamua,
pSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

— u3o00paxaTh m3ydaeMble (UTYpPHI OT PYKH H C
PUMEHEHHEM MPOCTHIX YepPTEIKHBIX
UHCTPYMEHTOB;

— JgenaTb (BBIHOCHBIE) IIJIOCKME UEPTEXKU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (GUIYp: BHUJ
CBEpXY, COOKY, CHU3Y;

— W3BJIEKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (Urypax, NpeICTaBICHHYIO
Ha YepTeXax U PUCYHKAX;

— npuMmeHaATs  Teopemy  Iludaropa  mpu
BBIUUCIICHUH 3JIEMEHTOB CTEPEOMETPHUECKUX
uryp;

— HaxoJuTh OOBEMBI M IUIOLIAJU MOBEPXHOCTEH
MPOCTEUIIINX MHOTOTPAHHUKOB C IPUMEHEHUEM
(opmyu;

— pacro3HaBaThb OCHOBHBIC BUJBI T€J BpAIECHUS
(xonyc, TUIUHAP, chepa u map);

— HaxoJuTh OOBEMBI W IUIOLIAJU MOBEPXHOCTEH

Onepupoéamv ~ noHAMuAMU:  MOYKA,  NPAMAS,
NIOCKOCMb 8 NpOoCmMpancmee, NApAlIelIbHOCIb U
NePReHOUKYIAPHOCIb NPAMBIX U NIOCKOCMEU;
npuUMeHAmb O peuleHuss 3a0a4 2eomempuyecKue
gaxkmol, ecau yciosus npumeHeHus 3a0amvl 8 AGHOU
dopme;

pewams 3a0a4u HA HAXOHCOEHUe 2e0MempuiecKux
BEUYUH NO 0OPA3YAM UTU ANCOPUMMAM,

oenamv (8bIHOCHbBIE) NIOCKUE YepmedCU U3 PUCYHKOS
00vbeMHbIX ueyp, 6 MmMOM yucie pucosamv 6uUo
c8epxy, cOOKy, Cmpoums ceyeHuss MHO202PAHHUKOB,
u3zeneKamo, uHmMepnpemuposams u
npeobpazoevieams UHGOPMAYUIO O 2eOMEeMPUYECKUX
gueypax, npedcmasienHyro Ha Yepmexcax,
NpUMeHAMb 2eomempuieckue Gakmvl 01 peuileHus
3a0au, 6 MOM uucie NpeonoNacarouux HecKoIbKO
Wazos peuleHus;

ONUCHIBAMb  83AUMHOE  PACNONONCEHUE NPAMBIX U
naIocKocmeli 8 N(pOCMpancmee;

Gopmynuposams ceoticmea u NPU3HaKu gueyp;
00KA3b18AMb 2e0MEeMPUIeCKUe YMBEPHCOCHUs,
enadems CMAaHOapmuou Kraccugpuxayueri
NPOCMPAHCMBEHHbIX  uyp  (Mupamuobsi, npuUMbl,
napanneienuneowl),

Haxooums 00vemvl U NI0OWAOU NOBEPXHOCMel
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OPOCTEHINMX ~ MHOTOTPAaHHMKOB W Tell
BpAIlCHHS C IPUMEHEHUEM (POPMYIL.
B nosceoneenou owcusnu u npu  usyyenuu Opyeux
npeomemos:

— COOTHOCHUTH AaOCTPaKTHbIE T'COMETPUUYCCKUE
NOHATHSA U (aKThl C PEaTbHBIMU JKU3HECHHBIMHU
00BEKTaMHU U CUTYAIUSIMH;

— HCIMOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
rEOMETPUYCCKUX  (GUryp A PEUICHUs
TUIOBBIX 33J[a4 MPAKTUUYECKOTO COJICPIKAHMS,

— COOTHOCHTHb IUIOIIAAM IOBEPXHOCTEH  Tel
OJIMHAKOBOH (DOPMBI pa3IMIHOTO pa3Mepa;

— COOTHOCUTH OOBEMBI COCYJOB OJMHAKOBOH
(bOpMBI pa3IUUHOTO pa3Mepa;

—  OIICHHBATh bopmy NPaBUIILHOTO
MHOTOTPaHHHMKA IMOCJIE CIHJIOB, CPE30B M T.II
(onpenensaTh KOJMYECTBO BEPIIMH, pedep u
rpaHei MoJy4eHHBIX MHOTOTPAHHUKOB)

2eoMempuyecKux mei ¢ npuUMeHeHuem opmyi;
BLIYUCTIAMb PACCMOAHUSA U Y2lIbl 8 NPOCMPAHCIEE.

B noeceonegnoti ocusHu u npu uzyueHuu Opyux
npeomemos: UCNOIb308aMb ceoticmsa
ceomempudeckux —ueyp O0na  peweHus  3a0ad
NPAKmu4eckoeo xapakmepa u 3a0ay u3 Opyeux
obaacmeiti 3HaHUl

BekTopbl M KOOpAMHATHI B
NMPOCTPAHCTBE

— OmnepupoBarb Ha 0a30BOM YypOBHE MOHATHEM
J€KApTOBBI KOOPAMHATHI B IPOCTPAHCTBE;

— HaXOAWTh KOOPAMHATHI BEPIIUH Kyda U
IIPSIMOYTOJIBHOT'O NTapaJuleIenue1a

Onepuposamv noHAMUAMU 0eKAPMO8bl KOOPOUHAMbL
8 nmpocmpaumcmee,  8eKmop, MoOYIb  8eKmopd,
PABEHCMBO BEKMOPO8, KOOPOUHAMbI 8eKMOpd, Y20.l
MedNHCOYy — 8eKmopamiu, — CKANAPHOe — NPOuU3BeoeHue
8EKMOPO8, KOJIUHEAPHbIE BEKMOPbL,

HAXo00ums paccmosiHue mexcoy O08yMs MOUKAMU,
CyMMY 8eKMOPO8 U NPou3eedeHue 6eKmopa Ha Yucio,
V2Ol MexHcoy 8eKmopamu, CKAIApHOe npoussedeHue,
PACKAA0bI8AMb B8EKMOP NO O08YM HEKOIUHEAPHbIM
sexmopam;

3a0a6amov NIOCKOCMb YPABHEHUeM 6 O0eKapmogou
cucmeme KoopouHam,
pewams npocmeuuiue
8eKMOpHO20 baszuca

3a0aqu 66edenuem

HcTropust MaTeMaTUKH

— OnuceBaTh OTIENLHBIE BBIJAIOIIHECS
pe3yibTaThl, MOJYYEHHbIE B XOJE€ pPa3BUTH

Ilpeocmasnsamo 6K1a0 8bL0AOWUXC MAMEMANMUKOS 8
paszsumue MamemMamuxu U UHbIX HAyYHbIX obnacmell;
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MaTEeMaTHKHU KaK HayKu;

3HaTh NPUMEPHl MATEMATUYECKUX OTKPBITUN U
HX aBTOpPOB B CBiA3HU C OTCUECTBCHHOU U
BCEMUPHOHN UCTOPUEH;

INOHUMATb PpoOJIb MATCMATHKKW B PAa3BUTHUU
Poccun

noRUMAamMsv pojib mamemamuxku 6 paseumuu Poccuu

MeToabl MATEMATHKH

IIpuMeHATh U3BECTHBIE METOABI IIPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3a/a4;
3aMedarh U XapaKTepu30BaThb MAaTEMaTUYCCKUE

3aKOHOMEPHOCTHU B OKpY>Karolen
JIEHCTBUTEIIFHOCTH,
HpI/IBOI[I/ITB HpI/IMepBI MATEMATHUYCCKUX

3aKOHOMEPHOCTE B TPUPOJE, B TOM YHCIC
XapaKTEPU3YIOIIUX KPAacoTy M COBEPUICHCTBO
OKpYXKaloIllero  MUpa W NPOU3BEICHUM
HCKYCCTB

HUcnonvzosamv 0ocHoBHblE MemOObl OOKCZS’ameJZbCI’nGG,

I’lpOGOOl/H’Hb 00KA3amenbCmeo u BbINOJIHAMb
onpoeepoicerue,
NPpUMEHAMb OCHOGBHblE Memoowl peuteHus

MamemMamudeckux 3a0ay;

Ha OCHOBe Mamemamuyeckux 3aKOHOMepHocmell 8
npupooe Xapakxmepuzoeamv KpPACOMY U COBEPULEHCHBO
OKpYIHCAOUe20 MUpa U Npou38edeHUli UCKyCCcmed,
NPUMEHAMb  npocmeluiue npocpamMmusvie cpeocmea u
INEKMPOHHO-KOMMYHUKAYUOHHBIE CUCTHEMbL NPU peuleHuU
MamemMamu4eckux 3a0ay
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2 CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1 O0beM yueOHOM TUCHMILIMHBI U BUAbI Y4€0HOI padoThI

Bua yuyeOHoi padoThI

Konauuecmeo uacoes

MaxkcumasnbHasi yueOHas HAarpy3ka (scero) 252
O0si3aTesibHAs ayIMTOPHAs yueOHasi Harpy3Ka (Bcero) 252
B TOM YHCJIE:
—  JleKyuu 74
— npakmuueckue pabomoi 144
—  KOHMpOJbHbIE PabOmbl 16
— KOHCYIbmayuu 12
Ilpomesicymounas ammecmayua 6 popme 3K3aMeHd 6
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2.2 Conep:xkanme yueOHou qucuunianabl OY/1.04.\y Matemaruka

HaunmeHoBaHue Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble H NPaKTHYeCKHe padoThl, O0bem Yposenn
pa3iesioB U TeM caMocCTosiTe/IbHAsi padoTa 00y4aruuXxcs 4acos OCBOEHHA
1 2 3 4
Pa3nen 1. Beenenue 2
Conep:xaHue yueOHOro MaTepuasa
Matematuka B Hayke, TEXHUKE, OKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTUSAX U 1 12
MpakTU4YecKorl nedrenbHocTU. llenw w 3agaum uU3ydeHHs] MaTeMaTHUKA TpPU  OCBOCHUH ’
Tema 1.1 BBenenne . N
npodeccuit CITO u cnenmansuocreit CI10
KonTposbHas padora 1 3
Brinosinenue 3agaHuii BXOJHOTO KOHTPOJIA
Pa3nen 2. PazBuTHe NOHATHS 0 YUCIE 12
Coaep:xaHue yueOHOro MaTepuaja
Ilenpie w panmoHanbHble umcna. JleficTBUTenbHbIE 4YHcna. [Ipubnaudicenuvie GblYUCTEHUS. 3 1,2
Tema 2.1 Komnnexcnuvie uucna
Paspurne nousitusi 0 | [pakTHYecKne 3aHATHS
quciae ApudmeTrnueckue IeHCTBUS HAJl YMCIaMH, HaXOXKICHHE MPUOIMKEHHBIX 3HAUCHUN BEJIMYUH 9 3
U TIOTPENTHOCTEH BBIYUCICHHUH (a0CONIOTHOM W OTHOCHUTEIBHOH), CPaBHEHHE YHCIIOBBIX
BBIPAKCHUM.
Pa3nea 3. Kopun, crenenu u jorapugmsi 30
Coaep:xanue yueOHOro MaTepuasa
KopHnu u crenenu
Kopuu nHatypanbHOUM crerneHn u3 yucia W uX cBoMcTBa. CTENeHM C paluOHAIbHBIMHU
nokazaressiMd. CTeneHH ¢ JICUCTBUTENbHBIMU TIOKazatensaMu. (Ceolicmeo cmenenu ¢
OeticmeumenvHbvlM NOKa3amenem.
Tema 3.1
Jlorapugmpi 10 1,2
KopHunu, crenenn u
Jlorapudm ymcna. OcHOBHOE JIOTapUPMUYIECKOE TOXKAECTBO. JlecSTHUHBIE M HATypalbHBIE
aorapupmLI norapudmel. [TpaBuio neiictBus ¢ morapudmamu. [lepexon Kk HOBOMY OCHOBaHUIO.
IIpeoOpa3oBanue aqredGpanvecKux BbIpaKeHH
[IpeoOpa3oBaHue palMOHAIbHBIX, HpPPAIMOHAIbHBIX, CTENEHHBIX, MOKA3aTelIbHBIX |
Jorapu(MIUYECKUX BhIPAKCHUIA
IIpakTnyeckue 3aHATHSA 18 3
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Brrunciienne u cpaBHeHUE KOpHEW. BeIoTHEHHE pacueToB ¢ paauKaIaMu

PemeHne wuppanuoHalbHBIX ypaBHEHMHM. HaxoxieHue creneHeld ¢ palHdOHAIbHBIMU
nokazatemsimu. CpaBHeHHe crerneHel. [IpeoOpa3oBaHue BhIpaXXKCHHH, COAEPKAIINX CTCTICHH.
PereHne nokasarenbHbIX ypaBHEHUMN.

Pemrenne npukiagHeix 3amay.

Haxoxxnenue 3HaueHUil jorapudma mo mpou3BOIBHOMY OCHOBaHHIO. Ilepexon oT ogHOrO
OCHOBaHHUSl K JApyromy. Beruncienwe u cpaBHeHue sorapudmosn. JlorapudmupoBanue u
IIOTEHLIIMPOBAHHE BBIPAKEHUM.

KoHTpoJsbHbIe padoThI

Kontponbnas padota «Jlorapudpm» 2 3
KonTponbHas padora «CBoWCTBa KOPHEH U CTENICHEH.
Pa3nes 4. [IpsiMble H IIVIOCKOCTH B NPOCTPAHCTBE 24
Conep:xanue yueOHOro MaTepuasa
B3anmHoe pacnosniokeHue AByX NpsIMbIX B TpocTpaHcTBe. [lapannensHoCcTh npsiMoi U
mockocTH. [lapamiensHocTh mockocTel. [leprnenIuKyspHOCTb NPSIMON U IIJIOCKOCTH.
[TepnienaAMKYsIp U HaKJIOHHASA. YTOJ MEXAY NPAMOM U TJIOCKOCThIO. JIByrpaHHbIil yrou. Yron
MEXY INIOCKOCTAMU. [lepneHIuKyIsIpHOCTb IBYX IUIOCKOCTEN 6 1,2
I'eomeTpuueckue npeodpazoBaHusi MPOCTPAHCTBA: APAJUIETBHBIN IEPEHOC, CHUMMETPHS
OTHOCHUTEIBHO IJIOCKOCTU
[TapannensHoe mpoekTUpoBaHue. Iliowads opmozonanrvhou npoexyuu. V3o0pakeHue
IPOCTPAHCTBEHHBIX (pUryp
IIpakTH4YecKkoe 3aHATHE
Tema 4.1 [Ipyu3Haku B3aUMHOIO pACHOJOXKEHUS TMPAMBIX. YTOJI MEXKIy MpsMbIMUA. B3anmHoe

OcHOBHbIC IOHATHA | PACIIOJIIOKEHHUE NPAMBIX U IIOCcKocTel. lleprneHauKkynsp ¥ HaKIOHHAsA K IUIOCKOCTH. YTOJ
MEXKY TPSIMOM U TIJIOCKOCThIO. TeopemMbl 0 B3aMMHOM PACIOJIOKEHUH MPSIMON M MIIOCKOCTH.
Teopema o0 Tpex nepneHauKyIIsapax.
[Ipu3Haky ¥ CBOMCTBA MapaJICIbHBIX U NEPIECHIUKYIAPHBIX INTIOCKOCTEHN 17 3
PaccTosiHMe OT TOUKM 1O IUIOCKOCTH, OT HPSAMOM [0 IUIOCKOCTH, PACCTOSHHUE MEXITY
IJIOCKOCTSIMU, MEXAY CKPEUIMBAIOLUIUMUCS MPSMBIMU, MEXKIY MPOU3BOJILHBIMU (UTYpaMU B
IIPOCTPAHCTBE
[TapannensHOE MPOESKTHUPOBAHUE U €TI0 CBOWCTBA. Teopema o niowaou opmocoHAaIbHOU
npoexyuy MHo20y201bHuUKa. B3aMHOE pacrioyioskeHHe MPOCTPAHCTBEHHBIX (GUryp.
KoHTpoJsbHbIe padoThI 1 3

KonrponbHast padorta «IIpsiMble U TNIOCKOCTH B IPOCTPAHCTBEY.
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Paznean 5. KomOunaropuka

14

Copep:xaHue y4eOHOro MaTepuajia

OcHOBHbBIE TIOHATHS KOMOMHATOPUKH. 3a/1a4H Ha TOJCYET YUCIa pa3MeIleHUH, IepecTaHOBOK,

. . 5 2
coueranuii. Pemenne 3agau Ha nmepebop BapuantoB. @opmyna 6mHOoMa Hertorona. CBOMCTBO
Tema 5.1 OnHOMUHANBHBIX KOod(hunmentoB. Tpeyroapauk [lackans
DJIeMeHThI IIpakTHYeckne 3aHATHS
KOMOMHATOPUKH [IpaBuna koMOuHaTOpuKku. PemeHne KoMOMHATOpPHBIX 3amad Pa3mernieHusi, codeTaHus | 8 3
nepectaHoBKU. buHoMm HbrotoHa u tpeyronsHuk Ilackans. Ilpuknagasie 3anayn.
KonTposibHbIe padoThl 1 3
KonTponbHas paborta no Teme «31eMeHTbl KOMOMHATOPUKI.
Pa3nes 6. KoopanHaTtsl H BeKTOpa 16
Conep:xanue yueOHOro MaTepuasa
[IpsimoyronbHast (gexkapToBa) cucTeMa KOOPAMHAT B mpocTpaHcTBe. DopMylia paccTOsHUS
MEXIy IByMs Toukamu. KoopauHaThl ceperHbl OTpe3Ka. YpaBHEHUE CQephl, nIOCKOCMU U
npAMO.
Bextopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Ci10KeHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA 5 2
Ha uyucio. Pa3nmokeHue BEKTOpa MO HANpaBICHUSM. YTOJI MEXIY BekTopamu. [Ipoexims
BeKTOpa Ha ocb. Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Tema 6.1 Hcnons30BaHre KOOPAMHAT W BEKTOPOB MPU PEIICHHMM MATEMATHYECKUX W MPUKIATHBIX
Koopaunarts! u 3a1ad4.
BeKTOpa IIpakTnyeckne 3aHATHSA
Bexkropsl. JleiicTBus ¢ BekTopamu. [lekapToBa cuctemMa KOOpANHAT B MPOCTPAHCTBE.
VYpaBHeHue mpsaMoH, cdepsl, MmiIockocTu. PaccrosHue Mexay Toukamu. JleifictBus ¢ 11 3
BEKTOpaMH, 3aJaHHbIMM KoopauHatamu. CKaJsipHOE IPOU3BEIECHHs BEKTOPOB. BekTopHOE
YpaBHEHHE NPSMOM M IUIOCKOCTH. Vcnosb30BaHHE BEKTOPOB IPU JI0KA3aTEIbCTBE TEOPEM
CTEPEOMETPUMU.
KonTpoJsbHbIe padoTshl 1 3
KonrponbHas padora o Teme «KoopanHaThl 1 BEKTOPBI».
Pasznesa 7. OCHOBBI TPUTOHOMETPHH 29
Conep:xaHue yueOHOro MaTepuasa
Pannannas mepa yria. [ToBOpoT TOUKM OTHOCHUTENIBHO Havana koopauHat. CHHYC, KOCUHYC, 2 1,2
Tewa 7.1 TAHI'€HC U KOTAaHT€HC 4Kcia (yria). 3HakKu CHHYCa, KOCUHYCa, TAHI'€HCA U KOTaHTeHca
OcHOBHBIE IOHATHUSA
IIpakTuyeckoe 3aHsATHE 4 3

PanuanHublii METOT U3MEPEHHUS YTIIOB U CBSI3b C T'PaJlyCHOM MEpOi
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Conep:xanue yueOHOro MaTepuasa

OcHOBHbBIE TPUTOHOMETPUUYECKUE TOXKIeCcTBa TpuUroHomMerpuueckue ToxaecTBa. DopmyIibl

Tema 7.2 MPOTUBOMNONOKHBIX yrcen (yrios). @opmyssl crnoxkeHus. @opMyibl ABOWHOTO yncia (yria). 3 1,2
OCHOBHbBIE Dopmynvl nonosunno2o yucia (yena). DopMyipl NpuBEICHUS.
Tpuronomerpuyeckue | IIpakruyeckue 3aHATUHSA 9 3
TOXKeCTBA OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHHS, YIBOCHHUS.
KoHnTpoJsbHbIe padoThl 1 3
KonrponbHast pabora «OCHOBBI TPUTOHOMETPHIY.
Conep:xanue yueOHOro MaTepuasa
[TpeoOpa3oBaHue CyMMBI TPUTOHOMETPHUUECKUX (PYHKIIMI B POM3BEACHNE U IPOM3BEACHNUS B 5 12
Tema 7.3 CYMMY. Bwipasicenue mpucoHomempuieckux QyHKyull yepe3 MAH2EHC NOJNO0BUHHO20 ’
IIpeoOopa3oBanue apzymenma
NMPOoCTEeHIIUX IIpakTHYeckne 3aHATHS
TPUroHOMeTpHYecKuX | [IpeoOpa3oBanue cyMMbl TPUTOHOMETPUUECKUX (PYHKIUI B Mpou3BeneHHe, peodpa3oBaHue 2 3
BBbIPpaKeHU MIPOM3BE/ICHNS TPUTOHOMETPUYECKUX (PYHKIHIA B CyMMY
KonTposibHbIe padoThl 1 3
KonTtponbHas pabora no teme «IIpeobpazoBaHne TPUrOHOMETPUIECKUX BBIPAKCHUI»
Conep:xanue yueOHOro MaTepuasa
[Ipocreiiline TPUTOHOMETPUUYECKUE ypaBHEHUs. [Ipocmeuwiue mpucoHomempuiecKue 2 12
Hepagencmaa. ’
Tema 7.4 ApKCHHYC, apDKKOCHHYC, apKTaHI'€HC, apPKKOTAHT'€HC YUCIa
TPUTOHOMETPHIECKUE | IThaxTHyecKkoe 3aHATHE
YPaBHeHHSA U "
HepaBencTBa IIpocreitmne TPUTOHOMETPUUECKHE YpaBHEHHUS u HEPAaBEHCTBA. Ob6patHsble 2 3
TPUTOHOMETpHYECKHE (PYHKLIMU: apKCUHYC, apKKOCUHYC, apKTaHT'€HC, apKKOTAHT€HC.
KonTposbHbIe padoThl 1 3
KonTponbHas pabota no Teme « TpuroHomeTpruyeckue ypaBHEHUS! M1 HEPABEHCTBAY
Paznea 8. ®ynkuuu u rpaguxku 18
Coaep:kaHue y4eOHOro MaTepuasa
Oynknua. OOnacTe ompeneneHus W 001acTh 3HAYCHWM; Tpaduk (YHKIMH, TOCTPOCHHUE 1 1,2
T 8.1 rpaduKoB QPYHKINH, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMU
Ocnomirlz:: II.OHSITI/IH IIpakTnyeckune 3AHATHA
[Tpumepbl 3aBUCHMOCTEH MEXIYy NEPEMEHHBIMH B pEaJbHBIX MpPOIEeccaX M3 CMEXKHBIX 3 3

mucturiuH.  Ompenenenne  ¢GyHkiuid. [loctpoenne wu  ureHwe TpadukoB  (DyHKITHI.
HccnenoBanmne QyHKimii
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Conep:xanue yueOHOro MaTepuasa

MOHOTOHHOCTb, OTPAHMYEHHOCTh, YETHOCTh, HEUYETHOCTb, NEPUOAUYHOCTH. I[IpomMexxyTkKu
BO3pacTaHusi M YyObIBaHWS, HaAWOONbIIEE W HAaWMEHBINEE 3HAYCHHS, TOYKH HKCTPEMyMa.
I'padmueckas unTepnperauus. Ilpumepsl (YyHKIMOHATBHBIX 3aBUCHMOCTEH B peajbHBIX

Tema 8.2 nporeccax. Apudmernueckue onepanu Hag GyHKuusaMu. CrnoxxHast GyHKIUS (KOMITO3UIHS). 1 1,2
CpoiicrBa pyukumii. | [lonamue o nenpepuvl@Hol QyHKYUU.
Oopatumbie pyukuuu | Odracms onpedenenus u obracmv 3Havenuti obpamuou @yukyuu. Ipagux obpammuoil
dynryuu
IIpakTnyeckne 3aHATHSA
CBoiicTBa TUHEHHOM, KBaApaTHUHON, KYCOYHO — TUHEHHOU U JpOoOHO — IMHEHHON (yHKIIHIA. 3 3
HenpepsiBabie 1 nepuoanueckue GyHkimu. O0paTabie QyHKIIMU U UX TpapUKH
Tema 8.3 Conep:xanue yueOHOro MaTepuasa 4 12
CreneHHsle, Omnpenenenue GYyHKIUH, HX CBOMCTBA U rpaduKu ’
NoKa3aTeJIbHbIe, IIpakTHyeckHe 3aHATHSA
Jorapugmuyeckue n | CoiictBa U rpaduku cuUHyca, KOCHHYyca, TaHIeHca M KoTaHrenca. OOpaTHbIe 4 3
TPUTOHOMETPHUYEeCKHe | TpuroHomerpudeckue pyHkiuu. ['apmonnueckue konebanus. [Ipuknaanbie 3aga4u.
¢ynkuuu. Ooparubie | [lokazarenbHble, JorapupMHUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHUS U HepaBeHCmEd
TpUroHomerpuieckue | KoHTpoJibHbIE pa60THI 1 3
byHKIHH KonrponbHast pabora o Teme «OyHKINHU, UX CBOMCTBA U TpapuK»
Pa3nes 9. MHOrorpaHHUKH U KpYIJIbIe TeJa 27
Coaep:xanue yueOHOro MaTepuasa
[lonssiTue wMHOTOrpaHHMKA. BepmuHbl, pebpa, TpaHW MHOTOTpaHHHMKA. Pazeepmka.
MHnozozpannvie yenvi. Buinykavie muococpannuku. Teopema Jiinepa.
[Tpusma. [psamas u nakronnas npusma. [paBunsHas npusma. [lapamnenenumnen. Kyo.
ITupamuna. IlpaBunpHas nupamuaa. Y ceueHHas nupamuza. Terpasap. 4 1,2
T CumMmetpu B KyOe, B apajijiesieniuiesie, B Ipu3Me U MupaMuje.
ema 9.1 Ceuenus Ky0a, MPU3MBI M TUPAMUJIBI.
MHoOrorpaHHuKHu I
peAcTaBiIeHre O MPaBUIBHBIX MHOTOTPAaHHUKAX (TeTpa’jipe, KyOe, OKTaj’ape, J0/IeKadape U
HKOCA3]IPe)
IIpakTnyeckue 3aHATHSA
Paznuunple  BuUAbl  MHOTOrpaHHUKOB. UWx  m3o00paxenus. CeueHus, pa3BepTKH 6 3
MHOTOrpaHHHUKOB. [Inmomane nmoBepxHocTH. Buabl cumMerpuii B mpoctpancTBe. CUMMeTpus
MHOTOTPaHHHUKOB.
Tema 9.2 Coaeprxanue yueOHOro MaTepuaa 3 1,2
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Tesia 1 MOBEPXHOCTH

Hunuaap w koHyc. YcedeHHBIM KOHyc. (OCHOBaHHME, BBICOTa, OOKOBas TOBEPXHOCTD,

BpAaIlleHUsI oOpa3yromas, pa3BepTka. OceBble CEUeHUS U CEUCHUS, MApAIICIbHBIE OCHOBAHHMIO.
[Tap u cdepa, ux ceuenus. KacarenpHas miockocTh K cepe
IIpakTHYecKkue 3aHATHSA
Paznuunbie Buael Ten BpamieHuid. Mx mzoOpakenus. CedeHHs, pa3BEpTKH TeJl BpaIICHHUS. 5 3
[Tnomans noBepxHocTu Ten BpameHus. CAMMETpHs TEJ BpaILLCHHUS.
Cojaep:xkaHue yueOHOro MaTepuasa
O06mwem u ero u3mepenue. Marerpanbnas ¢popmyna o0bema.
®opmyna oO0bema KyOa, MpSIMOYroJbHOTO Mapajulesenunena, Npu3Mbl, IUIUHAPA U KOHYcCA. 1 12
dopmyrna oAy MOBEPXHOCTEH MIMHApa U Konyca. @opmyna oObema 11apa u Imiomanu ’
Tema 9.3
chepsl
Hsmepenns B [Tono6ue Ten. OTHOMICHUE TIOMIAJEH MOBEPXHOCTEH U 00HEMOB MOJOOHBIX Tell
reoMeTpuu 7
pPaKTH4YeCKHe 3aHIATHS - 3
Brruncnenue miomazaeit 00beMOB MHOTOTPAHHUKOB U TE€J BPAIICHHUS.
KonTposbHbIe padoThl 1 3
OOBEMBI U TIIOIIAIN TS
Pa3gen 10. Hauajio MaTeMaTHYECKOI0 AaHAJIN3A 28
Coaep:xkaHue yueOHOro MaTepuaia
Omnpenenenue, cmocoObl 3aJaHUs M CBOMCTBA YHMCIIOBBIX TMOCIIENOBATENbHOCTEH. [lonamue o
npeodene nocnedosamenvHocmu. Cywecmeoganue npeoeia MOHOMOHHOU O2PAHUYEHHOU 4 1,2
T nocneoosamenvuocmu. CyMMHUpPOBaHUE TOCIeqOBaTeNbHOCTEH. beckoHeuHo yObIBatomias
eva 10.1 r€OMETPUYECKAsI POTPECCUsSI U €€ CyMMa
ITocaenoBaTeILHOCTH
IIpakTnyeckue 3aHATHSA
UucnoBas  MOCIENOBaTENIbHOCTh,  CIOCOOBI €€  3a/JaHus,  BBIUMCICHHE  YJICHOB 3 3
MOCJIEI0BATEIHLHOCTH. [Ipenen  mocnenoBaTeIbHOCTH. beckoneuno  yOwIBaroras
Tr€OMETPUYECKast POTrpeccus
Coaep:xkaHue yueOHOr0 MaTepuaja
[TonaTue o mMpou3BOAHON (YHKLIMHU, €€ TeOMETPUYECKH U (PU3NUECKUil cMbICT. YpaBHEHHE
KacarenbHOW K rpaduky ¢ynkuuu. IIpous3BogHble CymMMBI, pPa3HOCTH, MPOU3BEICHUS,
Tema 10.2 yactHoro. [lpaBuna nuddepennupoBanus. [Ipou3BoAHbIE OCHOBHBIX 3JIEMEHTapHBIX 5 12
IIpousBoanasn byakumii. [Ipumenenne mpou3BOAHON K MCCAeAOBaHUIO (YHKIIUA M MTOCTPOCHUE TPadUKOB. ’

IIpouseoonvie 0Opamuou hyHKYUU U KOMNOIUYUU QYHKYUL
[Tpumepbl KCHONB30BAaHHUS TPOW3BOMHOW JUISI HAXOXKACHUS HAWIYYIIETO pEIICHHS B
NPUKIAJHBIX 3afadax. Bropas mpou3BoiHas, €€ TreoMeTpUdYecKHid W (U3NYECKUH CMBICIL.
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HaxoxaeHne ckopocTy JIsl mpolecca, 3aanHoro GopMyioi u rpagukom

IIpakTHYecKHe 3aHATHS

[TpousBoaHast: GpU3NIECKUA U TEOMETPUUECKHUI CMBIC].

VpaBuenue kacarenbHOM. IlpaBuma wu  dopmynsl  auddepeHurpoBanus, TabIUIA
MPOM3BOAHBIX dJIEMEHTAPHBIX (yHKIuil. MccnenoBanne GyHKIMH ¢ TOMOIIBIO POU3BOIHOM.
Haxoxnenne HanOoJIbIIero, HAMMEHbBIIETO 3HAUYCHHSI U SKCTPEMAJIbHBIX 3HAYCHUH (QYHKINH.

10

KonTposbHbIe padoThl

KonTtponbHast padora no teme «IIponsBoaHas u e€ npuMeHEHHE»

Pasznea 11. IlepBooOpa3Hasi 1 MHTerpaJ

11

Coaep:xaHue yueOHOIro MaTepuaJa

Tema 11.1

[TepBooOpasHas u HeonpeaeneHHbI HHTEeTpat. OnpeneneHHslid uaTerpai, Gopmyna HeroTona
— Jleiitbauna. IlpuMeHeHWE ONPENENICHHOTO WHTErpajga JUisi HaXOXKICHHUs TUIOIIATU
KPUBOJIMHEWHOW Tparenuu

1,2

HHuTrerpai u ero

IIpakTHYecKHe 3aHATHSA

NpUMeHeHHe

[TepBooOpasnast u mHTerpan. Teopema Hwrotona — JleitOnuna. IlpumeneHne wHTETrpana K
BBIYMCIICHUIO BEJIIMYNH U HJIOHl&I[Cﬁ.

KonTposbHbIe padoThl

Kontponbras padota nmo teme «IlepBooOpa3Has U HHTETpa»

Pasznea 12. Dj1eMeHTBI T

copumn BCPOHTHOCTeﬁ A MaTeMaTH4YeCKOH CTATHCTUKH

Conep:xanue yueOHOro MaTepuasa

Tema 12.1

CoOpiTHE, BEpOSATHOCTH COOBITHA, CIIOKEHHWE W YMHOXEHHE BEpOATHOCTEH. [lomsamue o
Hezasucumocmu coovimuil. JJuckpemuas cay4aunas 8eiuyuHd, 3aKOH ee pacnpeoeneHusl.
Yucnosvie xapakmepucmuku OUCKpemHoU ciyyaunou eeaudunsl. Ilonamue o 3aKkoHe OOIbUUX
uycen

1,2

JIeMeHTbI TEOPUHU

l'[paKanecmle 3aAHATHA

BEPOATHOCTEH

Kitaccuueckoe onpeneneHrue BEpOsSTHOCTH. CBOMCTBO BEPOSITHOCTEH, TEOpEMA O CyMMe
BepoATHOCTEHN. Boruncnenne BepositHoctei. [Ipukinaaneie 3amaun.

KonTposibHbIe padoThl

KonrponbHast pabota 1o Teme «JIeMEHThI TCOPHH BEPOSITHOCTEH

Copep:xaHue yueOHOro MaTepHajia

Tema 12.2
JJ1eMEeHThI
MAaTEeMAaTHYeCKOM

[IpencraBnenue AaHHBIX (TAaOMUIBI, OUArpaMMbl, Tpa(uKH), T€HEpalbHas COBOKYITHOCTH,
BbIOOpKa, cpenHee apudmernueckoe, menuana. lloHsTHe O 3agauax MareMaTHYeCKOH
CTaTUCTUKH.

1,2

CTAaTUCTUKH

l'[paKanecmle 3aHATHA
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‘ [IpencraBnenue yncnoBbiX AaHHbIX. [IprkinagHbie 3agaun

Pa3nen 13. YpaBHeHus U HepaBeHCTBA 15
Conep:xanue y4eOHOro MaTepuajia
PanonanbHble, MppalMOHANbHbIE, MOKA3aTebHbIE M TPUTOHOMETPUYECKHE YPAaBHEHUS U
cucteMbl. PaBHOCHIIBHOCTh YpPaBHEHHM, CUCTEM. 2 1,2
OcHOBHBIE TIpHUEMBI UX pELIEHHUA (pa3loKEHWE Ha MHOXXUTENM, BBEJICHHE HOBBIX
Tema 13.1 HEM3BECTHBIX, MMOACTaHOBKA, TpaQueCcKUil METON)
YpaBHeHus u
cucrembl ypapHennii | IIPAKTHYECKHE 3aHATHS
Kophu (pemenust) ypaBHeHus. PaBHocmiibHOCTh ypaBHeHu#. [IpeoOpa3zoBanue ypaBHEHUH. 3 3
OCHOBHBIE TPUEMBI pEIlICHUS YpaBHEHUH. Pellienne cucteM ypaBHEHUI
KonTposibHbIe padoThl 1 3
KonTtponbHast pabota o Teme «YpaBHEHUS M CUCTEMbI YpaBHEHHI»
Conep:xanue yueOHOro MaTepuasa
PanyionanbHble, MppalMOHaNbHbIE, TOKA3aTEeIbHbIE U MpU2OHOMEempuiecKue HepPaBeHCTBA U
CHCTEMBI HEPABEHCTB. ) 12
PaBHOCHIIBHOCTD HEPABEHCTB U UX CHCTEM. ’
OcHOBHBIE TIPUEMBI HX peHIeHUs (pa3oXKeHWe Ha MHOXHUTENH, BBEACHHE HOBBIX
Tema 13.2 HEW3BECTHBIX, MOJACTAHOBKA, TpadyMueCcKuii METOT)
HepasencrBa n
PaKTHYeCKHe 3aHATUS
Pemenue HepaBeHcTBa. PaBHOCHIBHOCTS HepaBeHCTB. [IpeoOpazoBaHme HEPaBEHCTB. 4 3
OCHOBHBIE IPUEMBI PEIICHUS] HEPAaBEHCTB. PellleHne cucTeM HepaBeHCTB
KoHnTpoJsbHbIe padoThl 1 3
KonrponsHas padora «HepaBeHncTBa»
Tema 13.3 Coaeprxanue yueOHOIro MaTepuaa
Hcnons3oBanue Meton untepBanoB. M300paxkeHne Ha KOOPJMHATHOW IIOCKOCTH MHOXKECTBA PEIICHUH H 2 1,2
CBOMCTB M I'PA(PMKOB | HEPABCHCTB C IBYMsI IEPEMEHHBIMU H UX CUCTEM
byHKumii npu IpakTHYecKHe 3aHATHS
pellleHNH YpaBHEeHHU . B . - 2,3
§ HepPABEHCTR Hcnonb3oBaHue CBONCTB U rpaMKOB (PYHKIMH 111 pelIeHusl ypaBHEHUN U HEPaBEHCTB
Koncynbranuu 12 1,2
IIpomexyTounas OKk3ameH p 3
aTrecTanus
HUTOI'O: 252
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2.3 IIpumepHbIe TeMbl pedepaToB (JOKJIAT0B), HCCIAEI0BATEIbCKHAX IIPOEKTOB

— HemnpepsiBHbie apodH.

— IIpuMeHeHue CIOKHBIX IPOLIEHTOB B )KOHOMHYECKUX pacyeTax
— [lapannenbHOE IPOEKTUPOBAHMKE.

— CpenHue 3Ha4CHMS U UX IPUMEHEHUE B CTATUCTHUKE.

— BexkTopHO€ 3aaHne NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
— CnoxeHrne TapMOHHYECKUX KOJICOaHUI.

— I'paduueckoe perieHre ypaBHEHUN 1 HEPABEHCTB.

— IIpaBwibHBIE ¥ IOJYIIPABUIIBHBIE MHOIOTPAHHUKH.

— KoHnueckue ceueHns 1 ux IPUMEHEHNE B TEXHUKE.

— [onstue nuddepenimana u ero NPUIOKEHHUS.

— (CxeMmbl IOBTOPHBIX UCTIBITAaHUN bepHyun.

— HccnenoBanne ypaBHEHUN M HEPABEHCTB C ITAPAMETPOM.
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3 YCJIOBMS PEAJIMBAIIUUA ITPOI'PAMMBI JTUCHUITVINHBI

3.1 MarepuajibHO-TEXHHYECKOE O0eceyeHue
Jnsa peanuzanuu  pabodeid mporpamMmbl  yu4eOHOW TUCIUIUIMHBI HMEETCS
y4eOHBIN KaOMHET MaTeMaTHUKH.

O6opynoBanne yueOHOTro Ka0MHeTA:
— IMIOCaJI0YHBIE MECTa MO KOJMYECTBY 00YUarOINXCs;
— pabodee MeCTO MpenoaBaTes;
— KOMIUIEKT Yy4e€OHO-METOJIUYECKOM JIOKyMEeHTaluu (y4eOHUKM U ydeOHbIe
nocoOusl, KAPTOUKHU — 3a/IaHHsI, KOMIUIEKThI TECTOBBIX 3a/IaHUM );
— HarjsgHble 1ocoOus (TU1akaThl, JEMOHCTPALIMOHHBIE CTEHIbI, MAaKEThI,
o0pas3iipl);
Texnnueckue cpeacrBa o0y4yenus (kaduner 36):
— TEPCOHAIBHBIN KOMIIBIOTED;
—  MYJBTUMEIUAIPOCKTOP;
— HOYTOYKH;
— HHTEpaKTHUBHAs J0CKa.
3.2 UudopmannoHHoe odecnieueHue 00yueHUus
Ilepeyenb y4eOHbIX wu3AaHUN, HWHTEpHeT-peCcypcoB, JAONOJHHUTEIbHOMN
JUTEPATypPhI

OCHOBHBIC HCTOYHHUKH:

1. AnumoB UII. A. u ap. Maremaruka: anrebpa M Hadajla MaTeMaTHYE€CKOTrO
aHajau3a, FeOMETPUSL.

2. Anrebpa M Havajla MaTeMaTUYeCKOro aHanu3a (0a30BbIA M YIrITyOJEHHBIN
ypoBHH).10—11 knaccer. — M., 2014.

3. Aranacsu JI. C., byry3os B. ®@., Kanomues C. b. u ap. MaremaTuka: anredpa
U Hayaja MaremMaTuueckoro anamusa. ['eomerpus. 'eomerpust (6a30Bblii u
yriayonenssiit yposan). 10—11 kmacesl. — M., 2014.

4. bammakoB M. . MaTtemaTuka: y4eOHHUK I CTYA. YUPEKIACHUN cpell. mpod.
obpazoBanus. — M., 2014.

5. bammakoB M. WM. Marematuka. COopHMK 3amad  IpoQHUILHOMN
HampaBieHHocTu: y4e0. [locoOue st cTyd. ydpexaeHuid cpea. mpod.
obpazoBanus. — M., 2014.

6. bammMakoB M. WM. Marematuka. 3amgadHuk: yuyeO. mocoOue s CTYyI.
yUpexJIeHuH cpe. npod. oopazoBanus. — M., 2014.

7. bammvakoB M. . Marematuka. DJEKTpPOHHBIH y4e0-METOJ. KOMIUICKC IS
cTyaA. YupexaeHui cpen. mpod. oopazoanus. — M., 2015.

8. bammakoB M. . Maremaruka (6a30Bbiii ypoBens). 10 kinacc. — M., 2014.

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

10.bamvakoB M. WM. Anrebpa u Hauana ananusa, reometpusa. 10 kmacc. — M.,
2013.

11.bammmakoB M. U. Maremaruka (6a30Bb1ii ypoBeHb). 10 kimacc. COOpHUK 3a7a4:
yue0. nocodue. — M., 2008.
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12.bammakoB M. 1. Marematuka (6a30Bb1ii ypoBeHb). 11 knacc. COopHUK 3a1a4:

yue6. mocodbue. — M., 2012.

13.T'yceB B. A., I'puropses C. I'., UBonruna C. B. Marematuka s npodeccuit u

CHEIMAIBHOCTEH COIUATBHO-2KOHOMUYECKOTO MPOQIIISL: YIeOHUK ISt CTY/I.
yUpexKJIeHUH cpe. mpod. oopazoBanus. — M., 2014,

14.Konsarun FO.M., TkaueBa M. B, ®eneposa H. E. u n1p. Maremaruka: airedpa u

Havajla MaTeMaTHYeCKOro aHanu3a. Ajredpa M Hauyajda MaTeMaTHYeCKOTO
aHanu3a (0a3oBbIi U yriayOnenHeli ypoBHH). 10 kmacc / mox pen. A. b.
Kmxuenko. — M., 2014.

15.Konmsarun KO.M., TkaueBa M. B., ®eneposa H. E. u ap. MaTtemaTtuka: anredpa

¥ Hayalla MaTeMaTH4yeckoro aHaimsa. Anrebpa W Hayalda MaTeMaTHUYECKOTO
aHanu3a (0a30oBbIi W yriayOneHHbli ypoBHH). 11 kmacc / mox pen. A. b.
Kmxuenko. — M., 2014.

}_IOHO.]'IHI/ITe.]IbHI)Ie HCTOYHHKH

l.

2.

6.

OenepanbHbii 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpa3oBaHuu B
Poccuiickon denepanum.

[Ipukaz MunuctepctBa oopazoBanus U Hayku PD ot 17.05.2012 Ne 413 «O06
YTBEPKJIEHUH (PeiepaIbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTaH1apTa
cpeaHero (IoHoro) o01Iero oopa3oBaHus».

[Tpuxa3z MunuctepctBa o6pazoBanust u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHUMH u3MeHeHuid B Ilpuka3 MunHucTepcTBa 00pa3oBaHUSA U HAyKU
Poccuiickoit ®enepaumu ot 17.05.2012 Ne 413 «“O0 yTBepkIeHUU
benepanbHOTO rocyAapCTBEHHOIO 00pa30BaTeNbHOTO cTaHaapra
CpemHero(TOTHOT0) 00IIeT0 00pa30BaHUS ».

[Tucemo JlemapTamMeHTa TOCYIapCTBEHHOW TOJUTHUKH B chepe MOATOTOBKH
pabounx kaapoB u JAIIO MunucrepctBa obOpazoBanusi u Hayku P®D or
17.03.2015 Ne 06-259 «PekomeHauy 1Mo OpraHu3aiuy MOoJy4eHUsl CPEIHETO
oOiiero oOpa3oBaHusi B Mpeenax OCBOEHHUSI 00pa30BaTeNIbHBIX MPOrpaMMm
cpeaHero MnpodecCHOHAIBHOTO O0pa3oBaHWsA Ha 0a3e OCHOBHOTO OOIIEro
oOpazoBaHusi ¢ yderoM TpeOoBaHUM (enepanbHBIX TOCYIapCTBEHHBIX
00pa3oBaTesbHbIX CTAHAAPTOB U MOJTYy4yaeMOH MPOPECCUU WM CIENUATLHOCTH
cpenHero npoheccuoHaIbHOTr0 00pa30BaHUS.

bammvakos M. . MaTtemaTtuka: KH. Ui mperiofaBaTeis: METOA. mocooue. —
M., 2013

bammaxos M. U., I{piranos 1. M. MeToaundeckoe mocodue Il ITOATOTOBKH K
E['D. — M., 2011.

HuTepHer — pecypcesbl:

1.

2.

www. fcior. edu. ru (Mudopmanuonssie, TPEHUPOBOUYHBIE U KOHTPOJIbHBIC
MaTepHabl)

www. school-collection. edu. ru (Eaunas kosuiekiuu  mUGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB)
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
JUCHUILIAHBI

KonTposnb u olieHKa pe3ynbTaTOB OCBOCHMSI AUCHUMIUIMHBI OCYILECTBIISIOTCS
npernojaBaresieM B MPOIECce MPOBEACHUS MPAKTUYECKUX 3aHATUN U J1aOOPaTOPHBIX
paboT, TECTUPOBAHUS, KOHTPOJIbHBIX PabOT, a TaKKe BBIMOJIHEHUSI 00YyYaroIIMMUCS
VH/IMBAIYJIbHBIX 33JJaHUH, TPOEKTOB, UCCIICIOBAHUN.

PesyabTaThl 00yueHus ®opMbI 1 METOAbI KOHTPOJIA U
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) OLICHKH Pe3yJbTATOB 00y4YeHHUsI

—c(OPMHUPOBAHHOCTE TpeAcTaBleHuii o0 Martemaruke | OllCHKa 3HAHWH ¥ YMEHMH, B XOJ€
KaK 4aCcTH MHPOBOM KyJbTYPhl U O MECTE MAaTEMATHKH | YUCOHBIX 3aHATHIA

B COBPEMCHHOM ITUBHIM3ALNH, O criocobax omucanus | OneHKa BBITIOJTHEHUS
Ha MaTeMaTHYEeCKOM S3bIKE SBJICHUI PEabHOTO MUPA; | MPAKTUYECKUX 3aHATUH
—Cc(OpPMUPOBAHHOCTH MIPEACTaBICHUI o | YCTHBIi ompoc

MaTeMAaTHYECKUX TMOHATHSAX Kak O BakHelmmx | BHeayauTopHas
MaTeMaTHYEeCKHX MOJICIISIX, TIO3BOJISIONINX OMHCHIBATh | (CAMOCTOATENbHAA) paboTa
U U3y4yaTh pa3HbIe MPOLECCHl U SBJICHUS; TOHUMAHUE
BO3MO>KHOCTH aKCMOMAaTHYECKOT'O MTOCTPOEHUS
MaTEeMaTU4YECKUX TEOPUH;

—BJIaJICHUE METOJIaMH JIOKA3aTeIbCTB M aJITOPUTMOB
pellIeHHs; yMEHUE UX MPUMEHATh, MPOBOAUTH
JIOKa3aTelIbHbIE PAaCCYXKIEHUS B XO/I€ PEIICHUs 3a/1a4;

—BJIaJICHUE  CTAaHAAPTHBIMU  NpPUEMAMH  PEUICHUS
palMOHATIBHBIX U UPPALMUOHAIBHBIX, TTOKA3aTENbHbIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUH U
HEpPaBEHCTB, MX CHUCTEM; HCIOJIb30BAHUE TOTOBBIX
KOMIBIOTEPHBIX MPOTPaMM, B TOM YHCIIE ISl TIOMCKa
NYyTH PELICHUs] U WIUTIOCTpAIUU PEIICHUs] YpaBHEHUMN
Y HEPaBEHCTB;

—Cc(hOPMHUPOBAHHOCTh TPEACTaBICHUNH 00 OCHOBHBIX
MOHATHAX, MASIX M METOAaX MAaTEeMaTHYSCKOIO
aHaJIn3a;

—BIIQZICHUC OCHOBHBIMU IIOHATUSIMHU O IUIOCKHX U
MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTYpax, UX
OCHOBHBIX CBOWCTBax; C(OPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha YepTEkKax, MOJEISAX U B peajbHOM
MHpE  TeOMETpUYecKue  (Urypbl;  TpPUMEHEHUE
U3YYCHHBIX CBOWCTB TE€OMETpUUYECKUX (uryp
dbopMys 11 penieHrs TeOMETPUIECKUX 3a1ad U 3a71a4
C IPAKTUYECKUM COJECP>KAHUEM;

—Cc(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O MpoIeccax M
SBJICHUSX, WMEIOIIMX BEPOSTHOCTHBIM XapakTep, O
CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE,
00 OCHOBHBIX TIOHATHAX DJEMEHTAPHOM TEOPUU
BEPOSATHOCTEM; YMEHUW HAXOAUTh M OLIECHUBATH
BEPOSITHOCTH HACTYIUUICHUS COOBITUH B TMPOCTEHIIMX
MPaKTUYECKUX CUTYaLUIX u OCHOBHEIC
XapaKTEPUCTUKU CIy4YalHBIX BEJIUYMH;

— BJIQJICHWE HAaBBIKAMH HCIIOJIb30BAHUS TOTOBBIX
KOMIBIOTEPHBIX MPOTPaMM P PEHICHUH 3a]1a4.
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OrneHka WHIUBUAYATBHBIX OOpa30BATENBHBIX JOCTHKEHHH 1O pe3ysbTraTram
TEKYIIETO KOHTPOJIS TMPOU3ZBOJIUTCS B COOTBETCTBHM C YHUBEPCAIHLHOW IIKAJION
(Tabnuia).

IIpouenT KauecTBeHHasl OlleHKA HHAMBUIYAJIbHBIX
pe3yIbTaTUBHOCTH 00pa3oBaTe/IbHBIX 10CTHKEHHI
(mpaBUJIBHBIX OTBETOB) 0aJ1J1 (0TMETKA) BepOaJILHBII aHAJIOT
85 +100 5 OTJINYHO
75+ 84 4 XOPOIIIO
60 + 74 3 yJIOBJIETBOPUTEIIHHO
MeHee 60 2 HEY/I0BJIETBOPUTEIHHO

Ha »srtanme Tekymero KOHTpOJS 1O MeEIUWaHE KayeCTBEHHBIX OILIEHOK
UHIMBUAYAIbHBIX 00pa30BaTEeNbHBIX JOCTHKEHHM OIpenessieTcs WHTerpajibHas
OILICHKa OCBOCHHBIX OO0YYarolmMMHCS MPO(PECCHOHAIBHBIX W OOMIMX KOMIETEHIIUN
KaK pe3yJIbTaTOB OCBOCHUS y4eOHOM JUCIUTIIMHBL.
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