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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma o61eo0pazoBaTebHON yueOHOM nuciuminHa «Marematuka: aiaredpa u
Hayajla MaTeMaTHYeCKOTO aHanu3a; TreoMeTpus» (mamee — «MaTemaTukay)
npelHa3HauYeHa I U3y4YeHUs MaTeMaTHKU B MpodecCUOHATbHBIX 00pa30BaTelIbHbBIX
opranuzanusx CIIO, peanusyromux o0pa3zoBaTeIbHYIO IPOrpaMMy CPETHEro OOIIEro
oOpa3oBaHus B Mpejenax OCBOCHUSI OCHOBHOM IpodeccroHanbHOM 00pa3oBaTelbHOM
nporpammbl CITO (OITIOIT CIIO) Ha 6a3e ocHOBHOrO 001iero oOpa3oBaHUs TPU
MOATOTOBKE KBATM(UIIMPOBAHHBIX PAOOYMX, CIYXKAIMUX W CHCIHAIMCTOB CPEIHETO
3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii DPI'OC cpegnero oO1Iero
oOpa3oBaHusl, PEIBIBIIEMBIX K CTPYKTYPE, COICPKAHUIO W PE3yJbTaTaM OCBOCHHUS
y4eOHOW uCHMIUIMHBL «MaTeMaTnka», B COOTBETCTBUM C PeKoMeHJanusMu 1o
OpraHu3allid TMOJYYEHUsS CpPEIHEro oOmero oOpa3oBaHUS B Mpeleiax OCBOCHHUS
00pa3oBaTeNIbHBIX MpOrpaMM cpeaHero npodeccuoHanbHOro oOpa3oBaHUs Ha 0aze
OCHOBHOrOo  o0miero oOpa3oBaHHS C y4eToM TpeOoBaHUM  (eaepaibHbIX
rocyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOIyYaeMOM

podecCuu Wi CHeaIbHOCTU CPETHEro MPodecCHOoHaNBbHOTO 00pa3oBaHus (IMTMCbMO
JlemaprameHTa rocyJapCTBEHHOM MOJUTUKHU B cepe MOJATOTOBKH pabouux KaJpoB U
JITTO Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259).

Coneprxanue nporpammbl «MaTeMaTrKa HalpaBlIeHO HA TOCTHXKEHHUE CIEIYIOIINX
neJse:

* obecnieueHre CPOPMUPOBAHHOCTH MPECTABICHUH O COITUATBHBIX, KYJIBTYPHBIX U
HUCTOPUYECKHX (DAKTOpaxX CTAHOBIICHUS MaTEMAaTHKH;

* obecrieueHre chOPMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMUUECKOTO M MaTeMaTuye-
CKOT'O MBITIICHHUS,

* obecnieueHre CPOPMUPOBAHHOCTH YMEHUN MTPUMEHSTD MTOTYICHHBIC 3HAHUS TIPH pe-
IIICHUY Pa3IMYHbBIX 33149,

* obecrnieyeHre CPOpMUPOBAHHOCTH MPECTABICHUI O MaTeMaTUKE KaK 4acTu o01iie-
YeJIOBEUECKOU KYJIbTYPhl, YHUBEPCATHLHOM SI3bIKE HAYKH, TTO3BOJISIFOIIEM OIKMCHIBATH

Y U3y4aTh peajibHbIC MPOIECCHI U SBJICHHUS.

B nmporpamMmmy BKITIOUEHO cojiepKaHUE, HAMPaBIIEHHOE HAa () OPMHUPOBAHUE Y CTYICHTOB
KOMIIETEHIINHM, HeoOXoauMbIx mis kadecTBeHHOro ocsoenust OIIOITI CIIO na 0Oase
OCHOBHOTO 0OO01Iero oOpa3oBaHMs C MOJyYEHHUEM CpeIHEro oOIero oOpa3oBaHUS;
MPOrpamMMbl TTOATOTOBKHM KBaJU(UIIMPOBAHHBIX PAO0YMX, CIYXKaIUX; MPOTPaMMBbI
MoAroToBKH criennanucToB cpeanero 38eHa (IITIKPC, ITICC3).

[Iporpamma yueOHOM AUCIUIIIUHBI «MaTemMaTHuKay SBJISIETCS OCHOBOM JJIsl pa3pabOoTKU
pabounx mporpaMm, B KOTOPHIX MpodeccuoHaibHble 00pa30BaTelIbHbIC OpTraHU3alluH,
peanu3yIe 00pa3oBaTeNIbHYI0 IPOrpaMMy CpEIHEro oOImero ooOpa3oBaHHS B
npeaenax ocsoenus OIIOIT CITIO na 6a3e ocHOBHOTO 00111€T0 00pa30BaHusl, yTOUHSIOT
colepkaHue  yd4eOHOTO  Marepuana, IOCIEAOBATEIbHOCTh  €ro  M3YYCHHS,
pacnpezesnieHne yueOHbIX YaCoB, TEMATUKY pedepaToB, BUIbI CAMOCTOSITENBHBIX padoT,
YYHTHIBASI CICTIU(UKY TTPOTrPamMm



MOJITOTOBKU KBaJU(UIIMPOBAHHBIX pAa0OUMX, CIYXAIIMX M CHEIUATUCTOB CPEIHETO
3BEHa, OCBanBaeMoil MpodecCcuu UM CHeluaibHOCTH.

[Iporpamma MOJKET UCIOJIb30BAThCS APYTUMH npodeccuoHanbHBIMU
00pa3oBaTeNbHBIMU OPraHU3alUsIMU, PEATU3YIONIUMU 00pa30BaTEIbHYIO MPOrpaMmMy

cpemHero obmero oopazoBanus B npenenax ocBoenus ocHoBHOUW OITOIT CIIO Ha 6a3e
ocHOoBHOTO 001IeT0 00pazoBanus (IIIIKPC, ITIICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIIUTIJINHBI «MatemaTnka:
ajredpa u Ha4YaJIa MATEeMATHYECKOI0 AHAJIN3a; FeOMeTPHS »

Martematuka siBisieTcsa GyHAaMeHTaIbHON 00111e00pa30oBaTeIbHOM JUCITUILTMHON CO
CJIOKMBIIUMCS YCTOWYUBBIM COJEpPKaHUEM U OOLUIMMH TPEeOOBAHMSIMH K MOATOTOBKE
00yJaroImmxcs.

B mpodeccuonanpHbx ~ 00pa3oBaTENbHBIX ~ OpPraHU3alUAX,  PEANTU3YIOLIUX
o0Opa3oBaTeNbHyI0 POrpaMMy CpeJHEro o01ero o0pa3oBaHus B MpeaeaaX OCBOEHUS
OIIOII CIIO nHa 6a3e ocHOBHOTO 00111€eT0 00pa30BaHUs, U3yUYCHUE MAaTEMATUKU UMEET
CBOM OCOOEHHOCTHU B 3aBUCUMOCTH OT MPOPuIIs NpodheccnoHaIbHOTO 00pa30BaHuUS.
[Ipu ocBoenuu mpodeccuit CIIO u cnemumansHocTeir CIIO ecTecTBEeHHO-HAYYHOTO
npoduns npodeccuoHanbHOro oOpazoBanus, cnenuanbHoctet CIIO rymanutapHoro
npoduist npodeccHOHaTbHOTO 00pa30BaHUsl MaTeMaTHKa H3y4daeTcs Ha 0a30BOM
ypoBHe PI'OC cpennero obiiero oOpazoBanus; npu ocBoeHuu mnpodeccuii CIIO u
cnequaibHocTed CIIO TEXHUYECKOTO M COLMAIbHO-3KOHOMHUYECKOTO Mpoduien
Mpo(eCcCHOHAIBHOTO 00pa30BaHMsI MaTeMaTHKa H3ydaercs Ooiiee yriayOJIeHHO, Kak
npodunbHas ydeOHas OUCHUIUIMHA, YYHUTHIBAIOMIAs CIENU(PUKY OCBaMBaeMbIX
npodeccuil Win CrenuaaTbHOCTEH.

OTO0 BBIpa)KaeTCs B COJEPKaHUU 00yUEHUSs!, KOJIMYECTBE YaCOB, BbIACISEMBIX Ha
M3YYEHHE OTJIEIbHBIX TEM IPOrPaMMbI, INTyOHMHE UX OCBOCHHSI CTYyI€HTaMH, 00bEME U
XapaKkTepe MPaKTUUECKUX 3aHITHH, BUAaX BHEAYJIUTOPHON CaMOCTOSATEILHON pabOThI
CTYJIEHTOB.

OO01mue nenu u3y4eHus MaTEMaTUKH TPAJAUIIMOHHO PEAM3YIOTCS B YETHIPEX HaIlpaB-
JICHUSX:

1) obmiee npeacTaBiaeHrue 00 UACSX U METOIaX MaTEMAaTUKH;

2) UHTEJUIEKTyaJIbHOE PA3BUTHUE;

3) oBiageHNe HEOOXOIMMBIMA KOHKPETHBIMU 3HAHUSAMHU U YMEHUSMU;

4) BocIUTaTEIHLHOE BO3/ICHCTBUE.

[Ipodunuzanus ueneit MaTeMaTH4eCKOro o0Opa3oBaHus OTpaKaeTcs Ha BbIOOpE MPH-
OpUTETOB B OpraHU3alMK YUeOHOU AeSTENbHOCTH 00yJaromuxcs. s TeXHuueckoro,
COIMAJIBHO-PKOHOMHYECKOTO Tpodriielt mpodecCHoHaIbHOTO 00pa3oBaHUs BBIOOD
1eJel CMellaeTcsl B MparMaTuyecKoM HalpaBlIEeHUH, IPEyCMaTPUBAIOLIEM yCUIICHUE
U paclIupeHne MPUKIATHOTO XapaKTepa U3yuyeHUs MAaTEeMAaTHKH, MPEUMYIIECTBEHHON
OPUEHTALIMM HAa aJITOPUTMUYECKHM CTWJIb [O3HABATEIBHOM JEATENbHOCTH. Jlist
TYMaHUTapHOTO W €CTECTBEHHO-HAy4yHOro  mpoduieli  mpodeccrnoHaTbHOTO
oOpa3oBaHusi Ooyiee  XapaKTepHBIM  SBISETCS  yCUJIEHUE  OOIIEKYJIbTYpPHOU



COCTaBIISIONICH y4eOHOW TUCIUIUIMHBI C OpUEHTAIMeW Ha BHU3yallbHO-OOPa3HBIA H
JIOTUYECKUM CTHIIM YIEOHOM pabOoThI.

N3yuyenne MaremaTuku Kak TpoduiabHOH  00mieoOpa3oBaTebHON  yueOHOMU
TUCIHUILTAHBI, YIUTHIBAIOICH CcieluuKy oCBanBaeMbIX ctyaeHTaMu npodeccuit CITO
i creransaocty CITO, obecnieunBaeTcs:

* BBIOOPOM Pa3IUYHBIX TMOIX0/I0B K BBEJICHUIO OCHOBHBIX TIOHSTHH;,

* (popmupoBaHUEM CHCTEMBI YU€OHBIX 3aJaHH, oOecreunBaronmx 3pGeKTUBHOE OCY-
IIIECTBJICHUE BRIOPAHHBIX IEJIEBBIX YCTAHOBOK;

* oOoraiieHueM CIeKTpa CTHIIeH yueOHO! AeSITeIbHOCTH 3a CYET COTTIACOBAHUS C Be-
TYIIAMHA JeATeTbHOCTHRIMU XapaKTEPUCTHKAMU BEIOpaHHOU Tipodeccru / Crieu-
AIBHOCTH.

[IpodunbHas cocTapisionias OTpaXkaeTcs B TpPeOOBAHUAX K MOJTOTOBKE 00YYaIOIUXCS
B YaCTH:

* 001IEH cHUCTEMBI 3HAHMI: COJIepKaTeNbHbIC MPUMEPHI HCTIOIB30BAHMS MaTeMaTHye-
CKHX UJCH U METOJI0B B TPO(ECCHOHATBLHOM NEeITeIbHOCTH;

* YMEHUI: pa3inyue B ypOBHE TPEOOBAHUI K CIIOKHOCTH MPUMEHSIEMbBIX AJITOPUTMOB;
* MPAKTHUYECKOTO MCTOIb30BAHMS MPUOOPETEHHBIX 3HAHUN U YMEHUI: UHIUBUTYab-
HOTO y4eOHOTO OITBITa B IOCTPOCHUU MaTEMAaTHICCKUX MO/ICIICH, BBIMTOTHCHUH HC-
CJIEIOBATEILCKUX MPOECKTOB.

Takum oOpazom, peanuzanus coaepkaHus y4eOHON AUCITUTIIMHBI OPUCHTUPYET Ha
MIPUOPUTETHYIO POJTH TIPOIECCYATBHBIX XapaKTEPUCTUK YIECOHOU pabOThI, 3aBUCSIIINX
oT mpoduist npodecCuoHaIBLHOTO O0pa30BaHUs, MOJYYEHUS OIbITa HCIOJIb30BAHUS
MaTeMaTUKH B COJIEPKATCIBHBIX W TMPOPECCHOHAIBHO 3HAYMMBIX CHTYAIUSAX II0
CpaBHEHUI0O C (POPMAILHO-YPOBHEBBIMU PE3yJbTAaTUBHBIMUA XapaKTEPUCTUKAMU
o0yueHus.

Conepxanue ydeOHOM TUCHUIUIMHBI Pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMH
coJiepKaTeIbHBIMU JIMHUSMU 00Y4YEHUSI MaTEMATHKE:

anreOpanydeckas JMHMS, BKIIOYAIOIAs CHCTEMaTU3aIUI0 CBEICHUN

* 0 YKCTaxX; U3yYeHHE HOBBIX U 0000IIEeHNEe paHee U3YUEHHBIX orepaluii (BO3BeIeHue
B CTCIICHb, W3BJICYCHHE KOPHS, JIoTapu(pMHUpOBAHUE, CUHYC, KOCHHYC, TaHTEHC,
KOTAHTEHC W OOpaTHBIE K HUM); M3yYEHHE HOBBIX BHIOB YHCIIOBBIX BBIPAKCHHUUA H
(bopMyJIT; COBEPIIICHCTBOBAHKE MPAKTHYCCKUX HABBIKOB M BBIYUCIUTEILHON KYJIbTYPHI,
pacIMpeHne U COBEPIIICHCTBOBAHNE aNreOpandeckoro amnmapara, ChoOpMUPOBAHHOTO B
OCHOBHOM IIIKOJIC, M €r0 NMPUMEHCHHE K PEIICHUI0 MAaTeMaTHYCeCKUX W TPHKIAIHBIX
3ajad,

* TEOPETUKO-(PYHKITMOHATbHAS TUHUS, BKIIOYAIOIIAs CHCTEMATH3AINIO U pACIINPEHUE
CBeJIeHUH 0 (PYHKITUSIX, COBEPIIICHCTBOBAHUE TpahUuecKrX yMEHUMN; 3HAKOMCTBO C
OCHOBHBIMHU HJIESIMU U METOJIAMH MaTEeMaTHYECKOTO aHaJIn3a B 00beMe, TT03BOJISIIO-
IIIEM MCCJIeIOBATh JIeMEeHTapHbIe QYHKIIUU U PEIIATh MPOCTEUININE TEOMETPUIECKUE,
(bu3NYecKue 1 Apyrue NpUKIaIHbIC 3a/1a4K;

* JIMHUS ypaBHEHUN M HEPABEHCTB, OCHOBAHHAs Ha IMOCTPOSHWU W MCCIEIOBAHUU
MaTEMaTHUYECKUX MOJENeH, TMepeceKaomascs ¢ anreOpanuyeckodl H TEOpPEeTHKO-



(YHKIMOHATHLHOM JTMHUSMU M BKJIIOYAIOIIAs pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKH
anreOpandecKux

npeoOpa3oBaHU NIl pelIeHUs] YpaBHEHUW, HEPABEHCTB U CHCTEM; (popMUpOBaHHE
CIIOCOOHOCTH CTPOUTh M HCCIENOBAaTh MPOCTEHIINE MAaTeMaTHUYEeCKHE MOJIETU TpU
pEIICHIH MPUKIIAIHBIX 3a/1a4, 33]1a4 U3 CMEKHBIX U CHICIIUATBHBIX TUCIIUILINH;

* TEeOMeTpWYECKas JIMHUS, BKIIOYAIONIAs  HATJSAOHBIC  TPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (DUTYypax W M3YUYCHHE WX CBOMCTB, (pOpMUpOBaHUE W pPa3BUTHE
MPOCTPAHCTBEHHOTO BOOOPAXEHHUSI, pa3BUTHE CIIOCOOOB T€OMETPUUECKUX U3MEPEHUH.
Paznenbr (Tembl), BKIIIOYEHHBIE B COJEp)KaHHE YYCOHOW TUCIUTIIMHBI, SIBIISFOTCS
oOmMu 1715t Beex nmpoduieit mpodeccuoHaabHOro 00pa3oBaHus U MPU Bcex o0beMax
y4eOHOTO BpPEMEHU HE3aBUCHMO OT TOTO, SBJSETCS JM ydeOHas JUCHUIUIMHA
«Marematuka» 6a30Boi Ui TPOYUITLHOM.

B npuMepHBIX TeMaTHYECKUX TUTAHAX MTPOrpaMMbl YUeOHBIN MaTepHall PeICTaBlICH

B (hopme uepeyronierocsi pa3BepThIBaHUS OCHOBHBIX COJIEPKATEIbHBIX JIMHUM (are-
OpanyecKoi, TEOPETUKO-(PYHKITMOHAILHOM, ypaBHEHUM u HEPaBEHCTB,
r€OMETPUYECKOM), YTO TO3BOJSIET THUOKO HCIOJb30BaTh HX PACIONIOXKEHUE W
B3aUMOCBSI3b, COCTaBJIATH pa0OUNi KaJeHAAPHBIH IJIaH, MO-Pa3HOMY Yepeysl yueOHbIe
TeMbl (IJ1aBbl Y4eOHMKA), YYUTbIBas Npouiab NpodecCHOHaTBLHOrO 00pa3oBaHUs,
cneuuduky ocBanmBaemoil npodeccuun CIIO unmu cneumansHocTH CIIO, TIyOuHY
M3Y4YCHUS MaTepHaa, ypOBEHb ITOATOTOBKU CTYICHTOB IO TIPEIMETY.

N3yuenne o61meoOpazoBaTeIbHON yU4eOHOM quCHUIUIMHBL «MaTeMaTruKay 3aBepliaeTcs
MOJBEACHUEM HWTOTOB B (hopMe dK3aMeHa B paMKax IPOMEKYTOYHOH aTTeCTaIluu
cTtyneHToB B npouecce ocBoeHus: ocHoBHou OIIOII CIIO ¢ momydyeHunem cpenHero
obmero oopazopanus (IIITKPC, IIIICC3).

B pazgene nporpammbl «Coaepikanue yd4eOHOM TUCIUIUIMHBDY KYPCHUBOM BBIJICICH
Marepuas, KOTOPBIM NMPH U3YYCHUH MATeMAaTHKU Kak 0a30BOi, Tak U MPOGUIBLHOMN
y4eOHOM AUCIUIUIMHBI, KOHTPOJIIO HE TIOJIJICKHUT.

MECTO YYEBHOHM JUCIUIIJIMHBI B YYEFHOM ILJIAHE

VYyebnas nucuurinHa «MatemaTuka: anredpa U Hauajaa MaTEMaTHYECKOTO aHaAJIH3a,;
TreOMETpUs» SBIAETCA Y4YEOHBIM MPEAMETOM O00s3aTeIbHON MNpeaIMETHOM 00JacTu
«Maremaruka u nuapopmaruka»y O@I'OC cpennero odiiero oopa3zoBaHusl.

B mpodeccronampHbIX  00pa30BaTENbHBIX  OPTraHU3ALUAX,  PEATHU3YIONIUX
00pa3oBaTEIbHYIO NMPOrPAMMy CPEIHETO 00Iero o0pa3oBaHus B Mpejeiax OCBOCHUS
OIIOIT CIIO na 06a3e OCHOBHOTO oOmIero oOpa3oBaHUs, ydeOHasl IUCUUILIMHA
«MareMatuka» u3ydaeTcsi B o0lieoopa3oBaTeabHOM Iukie ydeOHoro mmiana OITOIT
CIIO na 6a3ze oCHOBHOro 00IIero oOpa3oBaHUs C IMOJYYCHHEM CPEIHEro OOIIero
obpazosanus (I[TITKPC, ITTICC3).

B yue6nbix mnanax [ITKPC, IITICC3 yuebnas qucruminHa «MaremaTika» BXOJIUT B
cocTaB OO0mMX 001e00pa3oBaTeNbHBIX YYCOHBIX MUCIUIUIAH, (OPMHUPYEMBIX U3
oOs3aTenbHBIX TpeaMeTHBIX obnacteit ®I'OC cpemnero obmiero obpa3oBaHus, A
npodeccuit  CIIO wunmu  cneumansHocTedt CIIO  cooTBeTCTByrOIEro mpoduis
npoheccuoHanTbHOTr0 00pa30BaHus.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCIHUIIJINHBI



OcBoenue cojepaHus y4eOHOM JUCHUIUIMHBI «MareMaTtukay oOecreunBaeT
TOCTUKEHUE CTYAECHTAMHU CIIEYIOLINUX pe3)yibmamos:.

* IUYHOCHIHBIX:

— c(OpPMUPOBAHHOCTH MPEJICTABICHUN O MAaTEMAaTHKE KaK YHUBEPCATILHOM SI3bIKE
HayKH, CPEJICTBE MOJCIMPOBAHUS SIBJICHUI U IIPOIIECCOB, UAEAX U METOJaX Ma-
TeMaTHUKH;

— MOHMMAaHWE 3HAYMMOCTH MAaTeMaTUKH JIJI1 HAYYHO-TEXHUYECKOTr0 Mporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIEHUS K MATEMATHKE KaK K YaCTH OOIICUETIOBEIECKOMI
KYJBTYpPbI Y€pPE€3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHUSI MATEMAaTUKH, SBOJIIOIUEH
MaTEeMaTHUYECKUX UICH;

— Pa3BUTHE JIOTHUECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMUSI, alITOPUT-
MUYECKON KyIbTYPhl, KPUTUHYHOCTH MBIIUJICHUS HA YPOBHE, HEOOXOIUMOM JIJIst
Oynyiel mpopecCuOHAIIBHON ACSTENBHOCTH, I MPOJIOHKEHHS 00pa3oBaHus U
caMmo00pa3oBaHus;

— OBJAJICHUE MaTEMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMHU, HEOOXOJUMBIMU B TI0-
BCEIHEBHOM KU3HU, JI1 OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUILINH U
JUCIUIUINH MPo¢deCCHOHANBHOTO UK, JUIsl OTy4YeHUs 00pa3oBaHus B 00JaCTsX,
He TpeOyIoUX YIIIyOJIeHHOH MaTeMaTUYeCKOM OATOTOBKHY;

— FOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CaMOOOPa30BaHUIO,

Ha MPOTSKEHUU BCEH KU3HU; CO3HATEIIBHOE OTHOIIEHUE K HEMPEPHIBHOMY 00-
Pa30BaHUIO KaK YCIOBUIO YCIIEITHON MPOQeCCUOHATBbHON U 00IIECTBEHHOM Jes-
TEJILHOCTH,

— FOTOBHOCTb U CIOCOOHOCTh K CAMOCTOATENIbHON TBOPUYECKON U OTBETCTBEHHOM
NEeATEIIbHOCTH;

— FOTOBHOCTH K KOJUICKTUBHON paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B 00pa-
30BaTeNIbHOM, OOIIECTBEHHO MOJE3HOM, Y4eOHO-UCCIE0BATENBCKOM, MPOSKTHON 1
IPYTUX BUJIAX AESTEIbHOCTH;

— OTHONIEHHE K TPOo(EeCCHOHATHLHON ACATEIPHOCTH KaK BO3MOXKHOCTH y4acTUS B
PEIICHUH TUYHBIX, 00IIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIICHAIIMOHATLHBIX TTPOOJIEM;
* MemanpeomMemHbix:

— YMEHHE CaMOCTOSITEIBHO ONPEAEIIATH LENH IESITENBHOCTH U COCTABIISATH ILIAHbI
NEeSTEIBHOCTH; CAMOCTOSITENILHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTH-
pOBaTh JIEATEIHHOCTh; UCIIOIB30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TIOCTHXKECHUS
MOCTaBJICHHBIX IIeJIeH U pean3aliy MIaHOB JeSTEILHOCTH; BHIOUPATh YCICIIHbIE
CTpaTeruu B Pa3IMYHbIX CUTYaIIUsX;

— YMEHHE POYKTUBHO OOIIAThCS U B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOM
JeSTeTbHOCTH, YUUTHIBATD MMO3UIINH JIPYTUX YIACTHUKOB JEATEIHHOCTH, Y (PeK-
THUBHO pa3pemiarh KOH(PIUKTHI,

— BIIaJIeHHE HABBIKAMHU MTO3HABATEIIHHON, yUeOHO-UCCIICIOBATEIHCKON M MPOSKTHON
JeSTeTPHOCTH, HABBIKAMH pa3pelnieHust mpooseM; ClIoCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITEIbBHOMY MTOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOATENbHON NH(POPMAIIMOHHO-TT03HABATEILHOMN



NEATEIIbHOCTH, BKIIFOUasi YMEHUE OPUEHTUPOBATHCA B PA3JIMYHBIX NCTOYHUKAX
uH(pOopMaIK, KPUTHYECKH OLIEHUBATh U MHTEPIIPETUPOBATH HH(POPMAIIHIO, 10~
JTy4aeMYI0 U3 Pa3INYHbIX HCTOYHUKOB;

— BJIQJICHUE S3BIKOBBIMU CPEACTBAMU: YMEHUE SICHO, JOTUYHO U TOYHO M3JIararh
CBOIO TOUKY 3PEHHUS, UCIIOIb30BaTh aJCKBATHBIE I3bIKOBBIE CPEICTBA;

— BJIaJICHUE HABBIKAMM IT03HABATEIbHON pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHHII
CBOET0 3HAHWS U HE3HAHUS, HOBBIX MIO3HABATENBHBIX 3a4a4 U CPEICTB I UX
JOCTHKECHUS;

— LENeYCTPEMIICHHOCTh B TIOUCKAX U MPUHSATUU PEIICHU, COOOPa3UTEIBHOCT U
MHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUN; CHOCOOHOCTh BOC-
IIPUHAMATh KPacoTy U TAPMOHMIO MUPA;

* npeoOMemHuix.

— ¢(hOpMHUPOBAHHOCTh MPECTABICHNN O MaTEMaTHUKE KaK YaCTH MUPOBOU KyJIbTYpPbI
Y MECTE€ MaTeMaTHKU B COBPEMEHHOM LIMBUIIN3ALUH, CIIOCO0AX OMMCAHUS SIBJICHUN
peaIbHOro0 MUPA HA MATEMATUYECKOM SI3BIKE;

— ¢(hOpMHUPOBAHHOCTh MPEACTABICHUN O MAaTEMAaTHUECKHUX TOHATUAX KaK BaXKHE -
IMX MAaTEMATHYECKUX MOJEINSX, IO3BOJISIIOIINX ONUCHIBATh U U3y4aTh PA3HbIE
ITPOLIECCHI U SIBJICHUSI; TOHUMAHHE BO3MOKHOCTH aKCHOMATUYECKOTO TIOCTPOCHHUS
MAaTeMaTUYECKUX TEOPUH;

— BJIQJICHUE METOJAaMU JJOKA3aTEIbCTB U AITOPUTMOB PELIEHUS, YMEHNE UX ITPUME-
HATb, IPOBOJUTH TOKA3ATEIbHBIE PACCYKACHUS B XOJE PEIICHUS 3a/1a4;

— BJIQJICHUE CTAaHJAPTHBIMU ITPUEMAMU PELICHUS PALIMOHANBHBIX U HPPALMOHAIbHBIX,
[TI0KA3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, X
CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHUCJIE IS MO-
VICKa IIyTH PELICHUS U WUIKOCTPALMU PELICHNs YPABHEHUN U HEPABEHCTB;

— ¢(hOpMHUPOBAHHOCTH MPEACTABICHNUN 00 OCHOBHBIX MOHATHUAX MaTEMAaTUYECKOTO
aHaJli3a U UX CBOMCTBAX, BJa/ICHUE YMEHHUEM XapaKTepU30BaTh MOBeAeHUE PyHK-
1AW, UCIIOJIb30BAHUE NTOJyYECHHBIX 3HAHUH IS ONIMCAHUS U AaHAJIN3a PEaIbHbIX
3aBHCUMOCTEH;

— BJIQJICHUE OCHOBHBIMU MOHATHIMU O TUIOCKUX M MPOCTPAHCTBEHHBIX N'€OMETpUYE-
CKUX (hUTrypax, MX OCHOBHBIX CBOMCTBaX; CPOPMHUPOBAHHOCTh YMEHHUSI pacIiO3HA-
BaTh Fr€OMETPUUYECKHUE PUTYPHI HA YEPTEkKAX, MOJEISAX U B pEaTbHOM MUPE; MIPH-
MEHEHHE U3YUYEHHBIX CBOMCTB reOMETpUUYECKUX (Uryp u Gopmys AJis pelieHus
reOMETPUYECKHX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJIEPKAHUEM;

— c(popMUPOBAHHOCTH MPEACTABICHUI O MPOLIeCcCax U SBJICHUSAX, UMEIOIINX BEpO-
ATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHUpE,
OCHOBHBIX IOHSTHUSAX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEW; YMEHUN HAXOAUTh U
OLICHHMBATh BEPOSTHOCTH HACTYIJICHUS! COOBITUN B MPOCTEHIINX MPAKTUYECKUX
CUTYyalUsAX U OCHOBHBIE XapAKTEPUCTHUKU CIIyYalHbIX BEJINYUH;

— BJIQJICHUE HABBIKAMU HCIIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPH
peleHnn 3aaad.

COJIEPKAHUE YYEBHOU JUCIUIJIVHBI



AJI'EBPA

Pazeumue nonamus o uucne

Ilenbie W panMoHanbHBIe uucha. JleWcTBUTenbHBIC uucha. [lpubnudicenmvie
BLIYUCTICHUSL.,

Kopnu, cmenenu u nozapugpmul

Kopuu u crenenu. Kopau HaTypanbHOM CTENIEHH U3 YKCa U UX CBOMCTBA. CTENEHH C
palMOHAIBHBIMU IOKa3aTeNIIMU, HX CBoMcTBAa. CTemeHH ¢ JeHCTBUTEIbHBIMU
nokazaressaMu. Ceoticmea cmenenu ¢ 0eticmeumenbHulM NOKA3amenem.

Jlorapugm. Jlorapupm dumcaa. OcHoBHOe JorapudMuyeckoe TOXKAECTBO.
JlecaTuuHbIC

U HaTypasbHble Jorapudmsl. [IpaBuna neiictBuii ¢ norapudmamu. Ilepexon k HOBomMy
OCHOBAHHUIO.

IIpeoOpa3oBanne ajaredpanyeckux BbipaxeHuil. [[peoOpazoBanue palmoHAIBHBIX,
MPPALMOHATIBHBIX CTEIIEHHBIX, OKA3aTENIbHBIX U JIOTAPU(PMUUECKUX BbIPAXKCHUI.
Ilpakmuueckue 3anamus

ApudmeTrnueckue AeMCTBUSI HaJl YUCIaMH, HAaX0XACHUE TPUOIMKEHHBIX 3HaYeHU
BEJIMYMH U MOTPEIIHOCTEN BBIUMCICHUN (a0COMIOTHON U OTHOCUTEIBHOMN), CPAaBHEHHE
YU CJIOBBIX BBIPAKECHHM.

Brrunciienne u cpaBHEHHE KOpPHEN. BpINOIIHEHNE pacdyeToB C paIuKaIaMHu.

Pemienne wuppanMoOHANBHBIX ypaBHEeHHMW. HaxoxkzaeHue 3HAYEHUN CTENEHEeW ¢
pauuoHaNbHBIMU NTOKa3aTenaMu. CpaBHeHue cteneHel. [IpeoOdpa3oBanus BEIpaKEHU,
COJIEpIKAILIUX CTENEHU. Penienne rnmoka3arenbHbIX YpaBHEHNMN.

Pemenne npukiagHeIx 3aa4.

Haxoxnenue 3HaueHwil jorapudma mo Npou3BOJIBLHOMY ocHoBaHHIO. Ilepexom ot
OJTHOTO OCHOBaHUS K JpyroMy. BrluucieHne u cpaBHEHHE JIOTapU(pMOB.
JlorapudmupoBaHue 1 NOTEHIIUPOBAHUE BBIPAKEHUN.

[TpuOnmxeHHbIe BBIYMCIECHUS U PEICHUs MPUKIAIHBIX 3a/1auy.

Pemenue norapuMudeckux ypaBHEHHM.

OCHOBBI TPUTOHOMETPHUU

OCHOBHBIE TOHSTUSA

Pannannas mepa yria. CuHyC, KOCUHYC, TAHT€HC M KOTAHT€HC YMCIIA.

OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA

TpuronoMmerprueckue ypaBHEHHsI 1 HEPABEHCTBA

[Ipocrelimme TpPUroHOMETPUUECKUE YpaBHEHUS. [Ipocmetiwiue mpuzonomempuyeckue
HepaseHcmeda.

OoOpaTHbie TPpUroHOMeTpUYecKre GyHKIMH. APKCHUHYC, apKKOCUHYC, apKTAHT€HC.
Ilpakmuueckue 3anamusn

PaananHbIi MEeTON M3MEPEHUS YIJIOB BPAILLICHUS U CBA3b C IPAJyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, POPMYJIIBI CIOKEHUS, YABOCHHUS, TPE0O-
pa3oBaHUE CYMMbI TPUTOHOMETPUYECKUX (PYHKIIMI B IPOU3BE/IEHUE, TPE0Opa30OBaHUE
MpPOU3BEICHUSI  TPUTOHOMETpHUeckux  (QyHkiuid B cymmy. lIpocreiimue
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUYECKUE PYHKIIUHN: APKCUHYC, aDKKOCUHYC, apKTaHI€HC.



DOYHKIMH, UX CBOMCTBA U IpapuKu

@Oynknuu. OOnacTe omnpeleseHUuss W MHOXKECTBO 3HaueHUM; rpaduk QyHKIHH,
noctpoeHue rpadukoB PyHKIUN, 3aJIaHHBIX PA3IMYHBIMU CTIOCOOAMH.

CeoiictBa (yHKHMH. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTb, OTPAHUYEHHOCTb,
nepruoanyHOCTh. [I[poMexyTKH Bo3pacTanus v yObIBaHMS, HAMOOIBIIIEEe 1 HAUMEHBIIIEE
3HAYCHUS,

TOYKH OdKcTpemyMa. [padudeckas wuHTeprperanus. [IpuMepsl GyHKIIMOHATBHBIX
3aBHCHMOCTEH B peasibHbIX MpoIleccax M sABICHUSX. ApudmeTnyeckue onepaiuu Hajl
byHKIHAMU.

Crnoxnast pyHKIUs (KoMmo3unus). [lonsamue o Henpepvl8HOCMU (YHKYULU.
Cremnennble, MoKa3zaTeabHbIC, TOTapU(HMUUECKIE

Y TPUTOHOMETPUYECKUE (PYHKITUH.

OOpartHble TPUTOHOMETPUYECKHUE (PYHKITUU

Onpenenenus QyHKIMM, UX CBONCTBA U TpadUKH.

[IpeoOpazoBanus rpadukoB. [lapanienbHblil HEPEeHOC, CUMMETPUSI OTHOCUTEIILHO OCei
KOOpJHUHAT U CUMMETPHUsL OTHOCUTEIILHO HavaJla KOOPAUHAT, CHMMETPHSI OTHOCUTEIILHO
MPAMOM Y = X, paCTSHKEHUE U C)KATUE BJIOJIb OCEU KOOPAUHAT.

Ilpakmuueckue 3anamusn

[Tpumepsl 3aBUCUMOCTEN MEXKTY IEPEMEHHBIMH B PEAJIBHBIX MTPOLIECCAX U3 CMEXKHBIX
muciuiuind. Onpenenenue ¢yHkumid. [locTpoeHne u uteHue rpaukoB (QYHKIUH.
Uccnenosanne pynkuuu. HenpepriBHbIEe U nepuoguyeckue QpyHkuuu. CBOHCTBA U
rpa@uku CUHyca, KOCUMHYCa, TaHreHca W KoTaHreHca. OOpaTHble (YHKIMU U HUX
rpauku.

[lokazatenbHble,  JorapuMUUECKHe,  TPUTOHOMETPUYECKUE  YpPaBHEHHUS U
HepaeeHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IIpousBoanas. [lonstre o mpon3BoaHON PYHKIINH, €€ TEOMETPUUECKUM 1 (PU3UIECKUI
CMBIC]I. YpaBHEHUE KacaTeiabHOW K rpaduky Qyskiuu. IIpousBoaHBIE CYyMMBI,
Pa3sHOCTH, NPOU3BEIACHUSA, 4YacTHbIC. [Ipou3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
GyHKLIMA.

[IpumeHeHne MPOU3BOIHOM K HUCCIIEIOBAaHUIO (PYHKIIMM M MOCTPOSHUIO TpaUKOB.
[Tpumepsl UCTIONB30BAHUS MPOU3BOIHON 1JI1 HAXO0XKACHWS HAUITYUIIETO PEIIEHUs B
NPUKIAAHBIX 3a7adax. Bropas npou3BoiHasi, €€ IeOMETPUYECKH W (U3UUEeCKUI
CMBICII.

HaxosxaeHnue ckopocTu Juisl mpouecca, 3aJaHHoro GopMysoi u rpaduxom.
IlepBooOpa3nass m wuHTerpaj. I[IpuMeHeHue ONpEeneNeHHOr0 HWHTErpaja s
HaXOXJEHUS TUIONIAN KpuBOJWHEHHON Tpanenuu. @opmyna Hetorona—IJleiiOnuna.
[Tpumeps! puMeHEHUsT HHTErpaja B (U3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamusn

[Ipon3BoiHAs: MEXaHUYECKHUN U TEOMETPUUECKUAN CMBICI ITPOU3BOJHOM.

VYpaBuenue kacarenbHol B o0mieM Buje. [Ipasuna u popmynsr nuddepeHimpoBanms,



TabJIMLa MPOU3BOJHBIX AJIEMEHTapHbIX (yHkumid. HccienoBanue QYHKIUH C
HOMOIIbIO MpoU3BOAHON. HaxoxaeHne HamOOJbIIEro, HAUMEHBLIETO 3HAYEHUS U
AKCTPEMAJIbHBIX 3HAYEHUN (DYHKLUU.

Nurerpan u nepBooOpaszHas. Teopema HetoTona—JleliOnuma. [IpumeHenne naTerpaia
K BBIYMCIICHUIO (PU3UYECKUX BEIMYMH U TUIOUIA/ICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHuss M cHCTeMbl ypaBHeHMH. PanuonanpHble, HpPpPaLMOHAIBHBIE,
ITIOKA3aTEJIbHBIC U TPUTOHOMETPUUYECKNE YPABHEHUS U CUCTEMBI.

PaBHOCHMIBHOCTH ypaBHEHMM, HEPABEHCTB, CUCTEM.

OCHOBHBIE PUEMBI UX PEIICHUS (Pa3JIOKEHUE HA MHOKUTENH, BBEEHUE HOBBIX HEU3-
BECTHBIX, IOJCTAHOBKA, I'pa)UUeCKUil METON).

HepasencrBa. PaninoHanbHble, HPPALMOHAIBHBIC, [IOKA3ATEIbHBIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnonb3oBanue cBOMCTB M rpapukoB (PYyHKUMH NPH pelIeHUHd YPABHEHUN M
HepaBeHCTB. Merton wuHTepBaioB. l300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH
MHOYKECTBA PEIICHUN YPAaBHEHUN U HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM.
Ilpuxknaonwvie 3a0auu

[IpuMeHeHne MaTeMaTUYECKUX METOJOB Il PEIICHUs COINEPKATEIBHBIX 3aJay M3
pa3IMYHbIX 00JaCTEN HAYKU U MPAKTUKH.

Ilpakmuueckue 3anamusn

Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHMil. [IpeoOpa3oBanuie ypaBHEHUN.
OcCHOBHBIE NIPUEMBI PELIEHNS YPAaBHEHUH. PelieHne cucTeM ypaBHEHHUM.
Hcnonb3oBaHre CBOMCTB U rpauKoB (GYHKIMI 17151 pellieHnus] ypaBHEHUN U Hepa-
BEHCTB.

I'EOMETPUA

IIpsamvle u narockocmu 8 npocmpancmee

B3auMHoOe pacnosioxkeHue IByX NpsMbIX B IIpocTpaHcTBe. [lapauienbHOCTh psiMOU 1
mrockoctu.  IlapammenbHOCT  IIOCKOCTEN. I[lepneHauKyJISIpHOCTE MPAMOM U
IIJIOCKOCTH.

[leprieHAMKYISIp ¥ HAKIOHHAA. YTOJ MEXAY NMPSIMOM M IUIOCKOCTBIO. JIByrpaHHBIN
yTOIL.

YTroa Mexy IIIOCKOCTAMU. 11eplieHIuKyIIpHOCTD ABYX IIJIOCKOCTEN.
MHororpaHHuKH

Bepiunsl, pebpa, rpanu MHOrorpaHiuka. Paseepmra. Muozoepanmusie yenvi. Boiny-
Knvie muozoepannuku. [lpusma. Ilpsamas u naxnonnaa npusma. IlpasuiibHas npusma.
[Tapannenenunen. Ky6.

ITupamuna. [IpaBuiibHas nupamua. Y cedeHHas nupamuaa. Terpasap.

CummMmetpuu B KyOe, B apajuiesienuIesie, B Ipu3Me U MupaMue.

Ceuenust ky0a, MPU3MBI U TUPAMUJIBI.

[IpencraBieHue o nMpaBUIbLHBIX MHOTOTPaHHUKAX (TeTpadape, Kyoe, OKTasape, 10/e-
Kaspe U UKocaspe).

Tena 1 NOBEPXHOCTH BpAILlCHUS



Hunuuap m koHyc. YceueHHBIM KoHyc. OCHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTD,
oOpasyroias, pazseptka. OceBble CEUEHUS U CEUECHMS], MapasuieIbHbIE OCHOBAHMUIO.
[ap u cdepa, ux ceuenus. KacarenapHas IIOCKOCTb K cdepe.

N3MmepeHus B reoMeTpun

O6bvem u ero m3mepenue. aTerpanpHas ¢hopmyrna oobema.

®opMyibl 00beMa Ky0a, IpSMOYTOJIBHOTO NapauiesIeuIe1a, TPU3MBbl, LIJIMHIPA.
®opMyIibl 00bEMa MUPAMHUJIBI U KOHYca. POpMyIIbl IUIONIAAH TOBEPXHOCTEN LIMIIMHIpA
u KoHyca. ®opmynsl o0bema mapa u mwiomanu chepsl.

Ilpakmuueckue 3anamusn

[Ipr3HaKku B3aMMHOTO PACIIOIOKEHUS IPAMBIX. YTOJI MEXIYy NPAMBIMU. B3auMHoe
PacnoJIOKEHUE MPSAMBIX U IUIOCKOCTEW. [leprneHIuKynsp u HaKIOHHAs K IUIOCKOCTH.
Yroa Mexay nIpsMoil ¥ INIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacCIOJIOKEHUH MIPSIMOM U
IIJIOCKOCTH.

Teopema o Tpex nepreHIuKyIspax.

[Ipu3Haku ¥ CBOMCTBA MapaJJIEIbHBIX U NEPIEHANKYISPHBIX INIOCKOCTEM.

PaccrosiHre OT TOYKH [0 IITIOCKOCTH, OT IPSIMOM JI0 TNIOCKOCTH, PACCTOSIHUE MEXKIY
IJIOCKOCTAMH, MEXAY CKPEHIMBAIOIIUMUCS MPSIMBIMU, MEXKIY HPOU3BOJbHBIMU
(urypaMu B MpOCTPAHCTBE.

JU1si BHEAY TUTOPHBIX 3aHATUI CTYJIEHTaM Hapsay C PEIICHHEM 3a7a4 U BBIITOJHEHHUS
MPAaKTUYECKUX 3aJaHUd MOXXHO NPEAJIOKHTh TEMbl HMCCIEIOBATEIbCKUX U
pedepaTUBHBIX PabOT, B KOTOPBIX BMECTO CEpUM OTIEIBHBIX MEJIKUX 3a7ad M
YOPKHEHUH MPEeIaraloTcsl CIOKETHbIE 3a/laHus, TPeOyIolue JIUTEIbHON paboThl B
paMKax OJHOM MaTeMaTH4YeCKON cHUTyauuud. OTH TEMbl MOIYT OBITh Kak
WHJIUBUAYAJIbHBIMYA 33IaHUSIMU, TaK W TPYIIIOBBIMA JJISI COBMECTHOTO BBIMIOJIHEHUS
VICCJIEIOBAHMSI.

Ipumepnvie memvt pecpepamos (00k1a008), UcCcie008amenbCKUx NPOEKmMos

* I'padmyeckoe pelieHne ypaBHEHU U HEPABEHCTB.

* [IpaBunbHbBIE U TOTYIIPABUILHBIE MHOTOIPAHHUKH.

* [Tonarue nuddepennnana u ero NPUIOKECHHUS.

* lccnenoBanre ypaBHEHUM U HEPABEHCTB C [TAPAMETPOM.



EcTecTBeHHO-HAYYHBIH , TYMAHUTAPHBbIN NPOPUIN

NnpodeccHoHAIBLHO I0 00pa30BaHMA

[Ipu peanuzanmu coxepkaHus 001e00pa30BATENbHON y4eOHOM JUCIUIUIMHBI
«MaremaTuka: anredpa u Hauaja MaTEMAaTUYECKOr0 aHAJIN3a; FEOMETPUsD) B IIpenesax
ocBoenusi OIIOIl CIIO na 6a3e ocHOBHOro 001Iero 00pa3oBaHUSI C MOJTYYCHHEM
cpenuero obmiero oopazosanus (IIIIKPC, [TIICC3) makcumanbHas yueOHasi Harpy3Kka
00yYaroIIMXCs COCTABJISIET:

* o cienuanbHoCcTAM CIIO ecTecTBEeHHO-HAYYHOTO M TYMaHUTAapPHOTO pouien —
156 yacoB, U3 HUX ayAUTOpHasA (00s3aTeNbHAas) Harpy3Ka 00yJaroIIUX Csl, BKIIOYast
MpaKTHYECKHE 3aHATUs, — |56 yacoB; BHeayJUTOpHAsl caMOCTOATEIbHAas paboTa
CTYAEHTOB — 78 4acoB.

INPUMEPHBIN TEMATUUYECKHUMA ILIAH

Bup yueOHoI padoThI Koun4yecTBo yacos
AyauropHble 3aHaTus. Coaep:xanue 00y4yeHHs.

Kophu, crenenn u norapuMbl 20
[TpsiMble U TIIOCKOCTH B TPOCTPAHCTBE 30
OCHOBBI TPUTOHOMETPHUHU 10
OyHKIMHU U Tpaduku 10
MHOrorpaHHUKHU U KpyTJIblE TENa 31
Hauana MaremMaTH4eckoro aHain3sa 25
HNHTterpan v ero npuMeHeHne 5
VYpaBHEHUS U HEPABEHCTBA 25
Hroro 156

BHeayiuTopHasi camocTosiTe/IbHasA padoTa

[ToaroroBka BBICTYIUICHUH T10 3a/IaHHBIM TEMaM, 50
JOKJIa/I0B, pedepaToB, Icce, MHANBUIYATHEHOTO

IIPOCKTa C UCIIOJIb30BAHHNCM I/IH(bOpMaI_II/IOHHBIX




TEXHOJIOTUH U JIp.

Hpomeafcymoumm ammecmayus 6 ¢0pM€ IK3aMeHa

Bcero

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM
JAEATEJIBHOCTHU CTYAEHTOB

Coaep:xanue XapakTepuCcTHKAa OCHOBHBLIX BHAOB /JAeATEJIbHOCTH
o0yueHust CTYJACHTOB (HA YPOBHE Y4eOHBIX JeHCTBHI)

AJITEBPA

KopHun, creneHM, | O3HaKOMJICHUE C TIOHSATHEM KOpHS N-Ml  CTEmneHH,
Jorapugmbl CBOWCTBAaMH PAJUKAJIOB U MPABUJIAMU CPABHEHUSI KOPHEU.

DopMyIMpOBaHUE ONPEACIIEHUSI KOPHS U CBOWCTB KOPHEM.
Bpruncnenne w©  CpaBHEHHME  KOPHEMW, BBINOJIHEHUE
IIPUKUJIKU 3HAYEHUS] KOPHS.

[IpeoOpazoBanue YUCTOBBIX U OYKBEHHBIX BBIPAKECHU,
COJIEpIKaIINX PaTUKATIBI.

BeimonmHenne pacderoB 1o  (GopmMmysiaM, COJAepIKaIluM
paJMKaJIbl, OCYIICCTBIISAI HEOOXOTUMBIC TIOJICTAHOBKH H
npeoOpa3oBaHus.

Onpenenenue PaBHOCUIIBHOCTH BBIPAKECHUN c
panukanamu. Perienue nppanroHaabHbIX YPAaBHEHUN.

O3HaKOMJICHHE C MOHATHUEM CTCIIEHU C I[efICTBHTeJIBHBIM
ITOKAa3aTcJICM.




HaxoxxmeHne 3HAYCHUH  CTENEGHH, HWCIOJB3YSA IpHU
HE00XO0IMMOCTH

MHCTPYMEHTAJIBHBIE CPEICTBA.

3anuchiBaHUE KOpPHA N-Ml CTENEHW B BUJAE CTENEHU C
JIpOOHBIM TIOKa3aTesieM U Ha00O0POT.

@opMyJIMPOBAHUE CBOWMCTB CTEICHEW. Brruucienue
CTENEHEN C pAallMOHAJBHBIM IOKA3aTEJIEM, BBIIIOJHEHUE
MPUKHUJIKY 3HAYEHHS CTEIICHU, CPABHEHUE CTEIICHEMN.

[IpeoOpa3oBaHre YHUCIOBBIX U OYKBEHHBIX BBIPAKEHHH,
COJEpKAIUX CTEIIEHHW, IPUMEHsSA CBOWCTBA. PermeHue
ITOKA3aTEJIbHBIX YPABHEHUN.

O3HakOMJICHHE ¢ MPUMEHEHHUEM KOPHEH U CTENEeHEW Mpu
BBIUMCJIICHUN CPEIHUX, HCJICHUU OTPE3KA B «30J0TOM
ceueHumny. Perenue

IMPUKIAAHBIX 3ada4 Ha CJIOKHBIC ITPOLCHTHI

IIpeoOpa3zoBanue
ajqredpanyecKux
BbIpasKeHHU I

Brinonnenne npeobpa3oBaHuil BHIPAKEHUM, TPUMEHEHUE
dbopmyll, CBSI3aHHBIX CO CBOMCTBAaMHU CTENCHEH U
Jorapu@moB.

Onpenenenue 0o0JacTH  JOMYCTUMBIX  3HAYCHHM
J0rapuMUIECKOTO BBIPKECHMUS. Pemenue
jorapuMUYECKUX YPAaBHEHHM

OCHOBbI TPUTOHOMETPHUH

OCHOBHbBIC MOHATHS

N3ydyeHne paamaHHOro MeETOAAa M3MEPEHHUS  YIVIOB
BpAIICHUS U UX CBSI3M C TpaxycHou Mepoi. M3o0paxenue
YTJIOB BPALICHUSI HA OKPYKHOCTH, COOTHECEHHUE BEJTUYMHBI
yIJIa C €r0 PaCIOJIOKEHUEM.

@OopMyIIMPOBAHHUE OIPEACICHUN TPUTOHOMETPUYECKUX
GyHKUMA [0 YIJIOB TOBOPOTAa M OCTPBIX  YIJIOB
OpSIMOYTOJIBHOTO ~ TPEYrojibHUKa M OOBSCHEHHE HX
B3aUMOCBSI3H




IIpocreitmme Pemenue no ¢opMynaM U TPUTOHOMETPUUECKOMY KPYTY
TPHUI'OHO- MIPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM.
MeTpHYecKue [IpumeneHne oOIWMX METOJOB PpELICHUS YypaBHEHUH
YPaBHEHUs U | (IpuBeaeHUE K JMHEMHOMY, KBaJpaTHOMY, METO[
Hepagencmea Pa3IOKEHHUs] HA MHOXHUTEIH, 3aMEHbl [EPEMEHHOIN) IpH
pELICHUH TPUTOHOMETPUYECKUX YPAaBHEHHH.
YMeHHne oTMedaTh Ha Kpyre pelmeHdus MNOpOoCTEeHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
ApKcHHYC, O3HakoMIIeHHE c MTOHSATHEM oOpaTHBIX
APKKOCHHYC, TPUTOHOMETPUUYECKUX (PYHKIIHI.
APKTAHICHC YUCJIA N3yuenue onpeneneHuil  apKCHHYcCa, apKKOCHHYCA,

apKTaHTreHca yucia, (GopMyJIupoBaHUE HX, U300paKeHUe
Ha €IMHUYHON OKPY>KHOCTH, IPUMEHEHHUE MPHU PEHICHUU
YpaBHEHUM

®YHKIUA, UX CBOUCTBA Y TPAOUKH

DyHKIUH.

IHousiTue
HEINPEePbIBHOCTH

Gynxkumn

O3HakOMIJIEHHE C TIOHSATHEM IEPEMEHHOM, NpUMepaMu
3aBUCUMOCTEN MEXy IEPEMEHHBIMU.

O3HakOMJIEHME C TIOHATHEM TIpauKa, OIPEICICHNE

rpaduxy GyHKUIHH.
Onpenenenue mo ¢opmylsie MNpOCTEHIed 3aBUCUMOCTH,

PUHAIICKHOCTH TOYKHU
Bujga ee rpaduka. Bwipaxenue mno Qopmyne omHOMN
MIEPEMEHHON Yepe3 ApYyTrHUe.

O3HakoMIIeHHE c ONIPENIEIICHUEM

dynxuumy,
dbopmMyIIUpOBaHUE €TO.

Haxoxnenue obnactu onpeaesieHuss U 001acTH 3HaUYCHUN
byHKIIIU

CaoiicTBa QyHKUIUH.
I'padpuyeckas uarep-

nperamnus.

O3nakomiieHre ¢ npuMepamMu  (YHKIHMOHAJIBHBIX
3aBUCUMOCTENl B pPEAJbHBIX MPOLECCaX M3 CMEKHBIX

JUCIUILINAH.

O3HakoOMJICGHHE C AOKa3aTCJIbHbIMU  PACCYKACHUAMU

HEKOTOPBIX CBOMCTB JMHEHMHOMN 1 KBAJPAaTUIHON (PYHKIIMIA,




IIpumepbi

(pyHKIHOHAJBHBIX 32-

BHCHUMOCTEN B
peaibHbIX
npoueccax |
SABJICHUAX

ITPOBCIACHHUC HCCIICOOBAaHU HHHeﬁHOﬁ,

JMHEWHOMU, TPOOHO-TMHEHHON 1 KBaJIpaTUYHON (PyHKIIHH,

KyCO4YHO-

noctpoenue ux rpadukos. [loctpoenue u ureHue
rpadukoB pynkuuit. MiccnenoBanue QyHKITUH.

Cocrapnenue BHAOB (PYHKIUMH IO JAaHHOMY YCJIOBHIO,
penieHue 3aaau

Ha DKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIIUN

CreneHHble, oKa3a-

TeJbHbIE,
JorapupMuyecKue M
TPUTOHOMETPHYECKHUE

(pyHkuuu.

Boluucnenne  3HayeHWd — QYHKIMIA 1O  3HAYEHUIO

aprymeHTa.

OrnpeneneHue TMOJIOKEHUS TOYKM Ha Tpaduke Mo ee
KOOpJIMHATaM U Ha00OPOT.

Ucnonb3oBanue CcBOMCTB (yHKIUNA It

3HAYCHUH CTETeHEH  JIorapupMOB.

CpaBHEHUS

[Toctpoenue rpaduKoB CTENEHHBIX U JIOTAPUPMUUECKUX
byHKIIUH.

Pelenne nokazaTeiabHbIX U JIOTapu(PMUUECKUX YPaBHEHUN
Y HEPABEHCTB 110 U3BECTHBIM aJIrOPUTMAaM.

O3HakoMIIEHHE C OHSTUEM HEIpepbIBHON
nepuoandyecko  (QyHKIMH, (OPMYIHPOBAHUE CBOMCTB

CHUHYyCa U KOCHHYCa, TOCTPOCHHUE NX TPaPHUKOB.

Pemenust TpuroHOMETpUYECKUX YPAaBHEHUN.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IIpousBoanass u ee

NpUMEHeHne

O3HAKOMJIEHHE C MOHSATUEM MTPOU3BOAHOM.

N3yuenne u QopMynupoBaHne €€ MEXaHHYECKOro U

IrCOMCTPHUICCKOI'O CMBICJIA, N3YYCHHC ajaropurma

BBIYHCIICHUS IPOU3BOIHOM HA IpHU-




Mepe BBIYMCICHHS MIHOBEHHOW CKOpPOCTH M YIJIOBOTO
K03 duImeHTa KacaTeIbHOM.

CocraBneHre ypaBHEHHS KacaTeIbHOW B OOITIEM BHUJIE.

YcBoenne mpaBun  audepeHuUpoBaHUsA,  TaOIMIIbI
IIPOU3BOJIHBIX DJIEMEHTAPHBIX (QYHKIUN, IPUMEHEHUE JIJIS
muddepenupoBanust GyHKIMI, COCTABICHUS YpaBHEHUS
KacaTeJIbHOM.

N3ydyeHnne TeopeM O CBA3UM CBOMCTB (QYHKUIUMU U
MIPOU3BOAHOM, (DOPMYITUPOBKA UX.

[IpoBeaeHne ¢ MOMOIIBIO MPOU3BOJHOM HCCIIEIOBAHUS
dbyHKIMY, 3alaHHONU POopMYJIOii.

YcTaHOBNIEHUE CBSI3U CBOMCTB (DYHKIMHM U HPOU3BOAHOMN
0 UX rpadukam.

[IpyumeHeHne TPOU3BOJHOM JUIsl pELICHUS 3aJad Ha
HAXOXKJEHUE HAauOOJIbIIIEro, HAMMEHBIIIETO 3HAUYCHUS U Ha
HaXO0XKIEHUE IKCTPEMyMa

IlepBooOpa3Has U
HHTErpaJ

O3HaKOMIIEHHE C MMOHSATUEM MHTErpajia U IePBOOOPA3HOM.

N3yuenne mnpaBuiia BBIYUCICHHUS TEPBOOOpa3HON U
Teopembl HetoTona— Jleitonuna.

Pemenue 3amau Ha CBA3b 1MEpPBOOOpa3HOW U ee
IPOU3BOIHOM, BBIYKMCIICHUE MEPBOOOPA3HON IJI JTaHHON
GyHKUIHUU.

Pemenue 3aJa4 Ha IIPUMCHCHHC HHTCTrpalla A
BBIYMCJICHUS (1)I/IBI/IIICCKI/IX BCJINYHH U rmomaﬂeﬁ

YPABHEHUSA U HEPABEHCTBA

YpaBHeHust ]|
CUCTEMBI

YPaBHEHM

HepaBencrBa u cucre-

O3HaKOMIJIEHHE C MPOCTEUINMMHU CBEIEHUSMH O KOPHSX
anreOpanvyeckuxX ypaBHEHUW, MOHATHUAMU HCCIEIOBAaHUS
YPaBHEHUU U CUCTEM YPAaBHECHUM.

N3yyeHne Tteopur paBHOCWIBHOCTA YPAaBHEHUUW U €€
npuMmeHeHus. [IoBTopeHue 3anucu pemeHus CTaHIapTHBIX




MBI HEPABCHCTB C

ypaBHEHUH, MPUEMOB MpeoOpa3oBaHUs ypaBHEHUUW s

ABYMS CBEJECHUS K CTAaHAAPTHOMY YPaBHEHHIO.

nepeMeHHbIMHU Pemenne pPalHOHAIIBHBIX, UppaIMOHATbHBIX,
MOKA3aTEIbHBIX M TPUTOHOMETPUYECKUX YPAaBHEHUU U
CUCTEM.
Hcnonb3oBanue CBOMCTB W TpadukoB (GYHKIHH IS
peuieHusi ypaBHeHUU. [IOBTOpeHHE OCHOBHBIX MPHUEMOB
PELIECHUS CUCTEM.
Pemenne ypaBHEHUMH C TNPUMEHEHUEM BCEX IIPUEMOB
(pa3nokeHusi HAa  MHOXUTENIH, BBEJCHUS  HOBBIX
HEU3BECTHBIX, MOJICTAHOBKH, rpadu-
YECKOTr0 METO/1a).
Pemenue cucreM ypaBHEHUN ¢ IPUMEHEHUEM PA3JIMYHbBIX
CIOCO0OB.
O3HakomyieHHME C€  OONIMMH  BONPOCAaMHU  pEIICHUS
HEPABEHCTB M MCIOJIb30BAaHUE CBOWCTB M TpaduKoB
GbyHKIUN TIPU peIlIeHUH HEPABEHCTB.
Pemenne HEpaBeHCTB M CHUCTEM  HEPABEHCTB C
IPUMEHEHUEM PA3JIUYHBIX CIIOCOOOB.

I'EOMETPUA

IIpsimble ¥ IIOCKOCTH

B IPOCTPAHCTBE

@opMyIIMpOBKa U NPUBEACHUE JTOKA3ATENbCTB IIPU3HAKOB
B3aMMHOI'0 PACIIOJIOKEHUSA NPSMBIX M IIOCKOCTEH.
Pacno3naBanme Ha dYepTekax M MOJEIAX Pa3IMYHBIX
CIy4aeB  B3aUMHOIO  PACIOJIOKEHHS  NOPSIMBIX U
IJIOCKOCTEN, apTYMEHTUPOBAHUE CBOUX CYKICHUM.

DOOopMyYyJIIMPOBAHUE ONPEIECIECHUM, NMPU3HAKOB U CBOMCTB
MAPAUIETBHBIX Y TNEPHEHIUKYIAPHBIX  IUIOCKOCTEW,
JIBYTPAaHHBIX U JINHEMHBIX

YTIIO0B.




Breimonnenue IMOCTPOCHUA YIJIOB MCKAY IIPAMBIMH,
prIMOﬁ N IINIOCKOCTBIO, MCIKAY INNIOCKOCTAMHU IIO
OIIMCAaHUIO U PACIIO3HABAHUC UX

Ha MOACIAX.

[IpumeHeHne TPU3HAKOB U CBOICTB pacCIHOJIOKEHUS
MPSAMBIX U MJIOCKOCTEW MPH PEIICHUN 3a/1a4.

N300paxkenne Ha pHUCYHKaX W KOHCTPYMPOBAHHUE Ha
MOJENSAX MEPHEHANKYISIPOB U HAKIOHHBIX K IUIOCKOCTH,
MPSIMBIX, TapaJUICTbHBIX

IUIOCKOCTEH, YIJIOB MEXAY MpPsAMOMl U IJIOCKOCTBIO H
000CHOBaHUE MTOCTPOECHUSI.

Pemenue 3aJa4 Ha  BBIYHCICHHC T'COMCTPHYCCKHUX
BeanuuH. OTnMCHIBaHUE pPacCToOAHUA OT TOYKH 1O
IIJTOCKOCTH, oT HpHMOﬁ a0 IINTOCKOCTH, MCXKIOY
IINIOCKOCTAMHU, MCIKAY CKPCINNBAIOIMUMMUCS IIPSAMBIMH,

MEXAY MPOU3BOIBHBIMU (PUTYypaMH B IPOCTPAHCTBE.

@OopMyJIMPOBAaHNUE U JIOKA3bIBAHWUE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpEM CYIIECTBOBAaHUS, CBOMCTBA).

N3o00paxkeHne Ha dYepTexax W MOJEISAX PACCTOSHHS U
o0ocHOBaHWE CBOUX CyxneHuil. OmpeneneHue U
BBIUHCIICHUE PACCTOSHUM B NpocTpaHcTBe. [IpumeHneHue
dbopMyn 1 TeOpEeM TUIAHUMETPHUH IS PEIICHUS 3a/1a4.

O3HakoMJieHHE c MTOHSTUEM [apAJUICIIbHOTO
MPOCKTUPOBAHUSA M €ro CBOMCTBaMU. Dopmyauposanue
meopembl 0  NIOWAOU  OPMO2OHANLHOU  NPOEKYUU
MHO20)20IbHUKA.,

[Ipumenenue Teopuu 1y 0OOCHOBAHUS TOCTPOCHUN U
BBIYHCIICHUMU.

ApPryMEHTUPOBAHHE CBOUX CYXJICHUH O B3aUMHOM
PacroJI0KEHUH MPOCTPAHCTBEHHBIX (PUTYP




MHoOrorpaHHuKHU

Onucanue u XAPAaKTCPHUCTHUKA  PA3JIMYHBIX BHUI0B
MHOTI'OI'PaHHHKOB,

MEPCUUCIICHUC UX IJICMCHTOB U CBOMCTB.

H306pa}K€HI/I€ MHOT'OTPAaHHUKOB 141 BBIITOJIHCHHUC
IMTOCTPOCHUA Ha I/1306pa}KeHI/IHX )41 MOACIIAX
MHOT'OI'PaHHHKOB.

Beluucnenue JIMHEWHBIX  3JIEMEHTOB W YIJIOB B
IPOCTPAHCTBEHHBIX KOH(PUTYPALUAX, apIyMEHTUPOBaHUE
CBOUX CYXKJICHUM.

XapakTepucTuka M M300paKEHUE CEUCHUs, pa3eepmKu
MHO202PAHHUKOG, BBIMUCIICHHUE TUIOIIAIEN TOBEPXHOCTEH.

[TocTtpoenue mnpocTeHmMx cedeHuil Ky0a, MPU3MBL,
nupamuabl.  [lpumenenne @akToB W CBEACHHM U3
TIAHUMETPHH.

N300paxkeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJIHEHUE
PUCYHKOB TIO YCJIOBHSIM 3324

Tena u moBepxHocTu

O3HakoMJleHHE c BUJAMHU Tell BpalLICHUS,
dbopMyIUpPOBAHUE UX ONPECTCHUN U CBOMCTB.

BpalleHust
DOOopMyJIMPOBAHUE TEOPEM O CEYEHHUU IIAPA TIIIOCKOCTHIO U
MJIOCKOCTH, KacaTeIbHOU K cepe.
XapakTepucTika M HW300pakKeHHWE TeNl BpalleHUs, HX
pPa3BEPTKHU, CCUCHUA.
Penrenne 3amad Ha MOCTPOCHWE CEUYEHUM, BBIYHUCIICHHUE
IUIAH, PACCTOSIHUM, YTJIOB, TUIOIIAIEH.

N3mepenust O3HakOMJIEHHE C IMOHATUSIMHM IUIOMAAM U 00BbeMa,

reoMeTpum aKCUOMAaMHM U CBOMCTBAMH.

Pemenne 3amay Ha BBIYMCICHHME IUIOMIAJEN IUIOCKUX
buryp ¢ NPUMEHEHHEM COOTBETCTBYIOIIMX (QOPMYNI H
(akTOB U3 MIAHUMETPUHU.




N3ydenne  TeopeM O  BBIUMCICHHMH  OOBEMOB
IPOCTPAHCTBEHHBIX TEJN, PEIICHUE 3a/1ad Ha TIPUMEHEHHE
dbopmyI1 BBIYUCIIEHUS] 00 BEMOB.

N3yuenne Qopmyn s BBIYMCIEHHS — IUIONIA/EH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAILICHHUS.

O3HakOMJICHHME C METOJOM BBIUYMCICHUS  ILJIOMIATU
MOBEPXHOCTH CEpHI.

Pewenue 3amad Ha BBIYMCIICHUE ILIOIMIAAECH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

PEKOMEHAYEMAS JIMTEPATYPA
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