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Pabouas nporpamma yueOno nuctuminael OY (.05 MaTtemaTuka:
ajJredpa ¥ HayaJla MATEMAaTHYeCKOI0 aHAJIM3a, reoOMeTpus pa3paboTaHa B
COOTBETCTBHH CO CJIEAYIOUIUMU HOPMATUBHBIMH TOKYMEHTAMU:
OenepanbHbiii 3akoHOM«OO0 obOpazoBanuu B Poccuiickoit depeparuuy»; OT
29.11.2012 Ne 273-@3 (B pea. ot 03.07.2016, ¢ uzm. Ot 19.12.2016);
[Ipukaszom MunucrepctBa oOpazoBanusa U Hayku P® ot 31 nexabps 2015 .
Nel578 «O BHeceHun wu3MeHEHH B (enepanbHbId TOCYIapCTBEHHBIH
oOpa3oBaTelbHbI CTAHAAPT CPEAHETO 001Ier0 00pa30BaHus, YTBEPKACHHBIN
npukazoM MunHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepaunu oT
17 mast 2012 1. Ne413»;

[Tucemom [lemapTameHTa rocyAapCTBEHHOM MOJUTHUKH B cepe MOATrOTOBKHU
pabounx kaapoB u IO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
«Pexomenpanu MO  OpraHU3allMM  TOJIYYEHHMsS]  CpPEJHEro  0OIlero
oOpa3oBaHus B Mpejesiax OCBOCHUS 00pa30BaTENIbHBIX MPOTrpaMM CPEIHETrO
npodeccruoHaIbHOro 00pa3zoBaHus Ha 06a3e OCHOBHOTO 0OIIero o0Opa3oBaHus
Cc ydeToM TpeOoBaHUM (enepalibHbIX TOCYJapCTBEHHBIX 00pa30BaTeNbHBIX
CTaHJApTOB M TMOJydyaeMod mnpodeccud WU CHEUATbHOCTH CPEIHETO
npodeccuoHaIbHOTO 00Pa30BaAHUSY;

[IpumepHoii mporpammoit 0011€00pa30BaTEIbHON y4eOHOM AMCIMIUIAHBI
«Maremartuka: anreOpa ¥ Hayaja MAaTeMaTHYECKOrO aHalIn3a, TeOMETPHsI»
JUIsE TIPO()ECCUOHANIBHBIX 00pa30BaTENbHBIX OpPraHU3alUid C YTOYHEHUSAMHU
2017 (®T'AY «DUPO» mnportokonm Ne3 or 25 mas 2017) u coryiacHo
yrBepxkaeHHoro ['BIIOY HCO «HoBocubupckuii mnpodeccHoOHalbHO —
NeAaroruueckuii  KoJule/k» ydyeOHOro TIUlaHa MporpamMMbl TMOATOTOBKU
CHEIUAIKNCTOB CPEJHEro 3BEHA, pPEAlM3yeMOro MO CHEIUAJIbHOCTH U B
cootBeTcTBUH ¢ DI'OC CIIO cpemgnero obiiero oopazoBaHus.
Opranuzanusa-pa3padoTIHK: rOCy/IapCTBEHHOE O10KETHOE
npodeccroHaabHOe obpazoBatenpHOe yupexaeHue HoBocuOupckoit
obnactu «HoBocnbOupckuit mpodeccrnoHaabHO-TIeIarorHueCKui KOS .

Pa3pabotunk: Jlobenko FOnust BiagumupoBHa, mpenogaBaTeb

Paccmotrpeno na 3acemanuu [IIIK o0meoOpa3oBatenbHbIX HTYMaHUTAPHBIX
JUCLUIUINH

[Tpotokon Ne 1 ot «05» cenTsiops 2018r.
[Tpencenarens ITHK E.Il.Bunnuenko
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[Iporpamma o011e00pa3zoBaTebHON y4ueOHOU JTUCUUTUTAHA
MaremaTuka: anredpa M Hayajga MaTEMaTUYECKOTO aHaiu3a, T'E€OMETPHS
(manee «MaremaTuka») TpeAHA3HAUYCHAMJISI W3YYEHUS MaTeMaTUKU B
npodeccuoHanbHbIx00pazoBaTenbHblX opranuzamnusax CIIO,peanuzyrommx
o0pa3oBaTeIbHYIO  MPOrpaMMy  CpeaHero  olmiero oOpa3oBaHUs B
MpeeIax0CBOCHUsI  OCHOBHOM  mpodeccuoHanbHOM  00pa3oBaTebHOM
nporpammbl CITO (OIIOIT CIIO)na 6a3e ocHOBHOTro 0OIIero oOpa3oBaHUs
MIPU TOJATOTOBKE KBaTU(UIIUPOBAHHBIX PA00UMX,CITyKAIIUX U CIECIHAIUCTOB
cpeaHero 3BeHa 1o cnenuanbHocTu: 44.02.06 TlpodeccuonanpHoe obyueHue
(mo  otpacnsm), BXOJSIIIEN B COCTaB YKPYNMHEHHOW TpYMIbI
npodeccuii4d4.00.00 Obpa3oBaHrue U MENArOTMUYECKUE HAYKH.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit ®I'OC cpegHero
o01iero  oOpa3oBaHUS,MIPEABIBIIEMBIX K CTPYKTYype, COIEpXKAHUIO U
pe3yiabTaTaM  OCBOCHHMS  yuyeOHOW  aucuuriiiHel  «Martematuka», B
COOTBETCTBUM C PexkoMeHmanusMHu 10 OpraHu3aluu IMOJyYCHHUSCPETHETO
obmiero oOpa3oBaHus B TpejAeiaXx OCBOSHHs 00pa30BaTEIBHBIX MPOrPaMM
cpenHeronpodecCuoHaNbHOTO 00pa3oBaHUsl Ha 0aze OCHOBHOIO OOIIETro
oOpazoBaHuss ¢ yuyeroM TpeboBaHuil deaepaabHbIX TOCYIAPCTBEHHBIX
00pa3zoBaTeIbHBIX CTaHIapTOB u noyrygaeMoumpodeccuu WiIn
CHEIUATBHOCTH CpEIIHETO npodeccruoHaIbHOrO oOpazoBaHuUs
(mucemo/lenapTamenTa rocyAapCTBEHHOW MOJUTUKH B cepe MOJITOTOBKH
pabounx kaapoB u JIIOMunobpuayku Poccun ot 17.03.2015 Ne 06-259); ¢
yuetoM [IpumepHOl OCHOBHOW 00pa3oBaTeNbHONW MPOTrpaMMBl CpPETHETO
obmero ob6pa3oBaHus, OA0OpEeHHOW permieHneM QeaepabHOro y4eOHO —
METOANYECKOT0 OOBEIUHEHHS I0 00IeMy o0pa3oBaHUIO (ITPOTOKONI OT 28
utons 2016 r. Ne2/16-3).

Conepsxanue nporpaMmbl «MaTemMaTHKay HAMpaBlIEHO HA JTOCTUKCHUE
CIenyromuXueaen:
soOecrieyeHre  CPOPMHUPOBAHHOCTH  MPEACTABICHHM O  COIMAJIbHBIX,
KyJIbTYpPHBIX ®* HUCTOPUUYECKUX (haKTOpaX CTAHOBJICHUS MAaTEMATUKH;

» obOecrnieueHrne CGHOPMUPOBAHHOCTH JIOTHYECKOTO, QJITOPUTMHUYCCKOTO U
MaTeMaTU4eCKOI0 MBIIIJICHNUS,

* obecrnieyeHre chOPMUPOBAHHOCTH YMEHUHN MTPUMEHSTh MOJYYCHHBIC 3HAHUS
MIPY PEIICHUU Pa3IMYHBIX 33]1a4;

* obecnieueHre C(HOPMUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTHUKE KaK 9acTH
00IIeYeI0OBEYECKOM KyIbTYPhI, YHUBEPCATHHOM SI3bIKE HAYKH, TO3BOJISIONIEM
OMUCHIBATHU U3y4aTh peAIbHbIE MPOLECCHI U SBJICHMUS.

B nporpamMmy  BKJIIOUYEHO  COJIEp)KaHUWE, HANpaBJIE€HHOE  Ha
dopMupoBaHME Yy  CTYJACHTOBKOMIIETEHITUH, HEOOXOMUMBIX IS
kauecTBeHHOro ocsoeHus OIIOII CIIO Ha 0a3e OCHOBHOIOOOIIETO
o0pa3oBaHus C MOJYyYEHHEM CpeAHero oOluiero oOpa3oBaHMs; MPOTrpaMMBbl
MOATOTOBKM  KBATU(HUIMPOBAHHBIX PabOYMX, CIYXKAIIUX; MPOTPaMMBI
noarotoBku crienuanuctoBepeanero 3sena (IIIKPC, ITTICC3).

[Iporpamma yueOHOM nucuMIUIUHBI «MaTtemMaTuka» SBISIETCS OCHOBOMU
Ui pa3paboOTKM pabouux mporpamMM, B KOTOPBIX MpodecCHOHANIbHbIC



0o0pa3oBaTeIbHbIE OpraHU3ALMH,PEATU3YIOLIUE 00pa30BaTEIbHYIO
IporpaMmy cpeaHero obmero ooOpasoBaHus B mpezenaxocBoeHus OIIOII
CIIO na 0a3e OCHOBHOrO  oOmiero  oOpa3oBaHMUs,  YTOYHSIOT
COJEPKaHUEYUEOHOr0 MaTepuana, I[OCIEeI0BaTeIbHOCTh €ro HM3ydeHus,
pacnpezeseHue y4EOHBIX 4acoB,T€MaTUKY pedeparos, BUJIBI
CaMOCTOSITETTFHBIX paboOT, YYHUTHIBas CHEIMUPUKY MPOTPaMMIIOATOTOBKH
KBUIU(DUIIUPOBAHHBIX PabOUYMX, CIyXallMX M CHEUUATUCTOB CPEIHEro
3BEHAa,0CBauBaeMoi Ipo(heccuu Win CIeUalIbHOCTH.

1. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIIUITJIAHBI

Marematuka  siBasieTcss  (QyHAAMEHTATbHOM  0011e00pa3oBaTeIbHON
JUCIHIUIMHONW CO CIIOKMBIIMUMCSI YCTOWYMBBIM COJEpKAaHUEM M OOIIMMHU
TpeOOBaHUSAMHM K MOATOTOBKE 00YyUYarOITUXCSI.

B npodeccruonanbHbIXx 00pa30BaTENbHBIX OpPraHU3ALMIX, PEATU3YIOIINX
o0pa3oBaTeIbHYIO MPOrpaMMy CpeaHero obmiero oOpa3oBaHus B Ipenenax
ocBoenus OIIOIT CITO Ha 6a3e ocHOBHOTO 00IIero oOpa3oBaHusl, U3YYECHHE
MaTEMaTUKA HUMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT MPOQUIIs
npodeccroHaIbLHOr0 00pa30BaHMS.

[Tpu ocBoennn npodeccuit CIIO u cnenumansHocteit CIIO ectecTBEeHHO -
Hay4yHOTO Mpoduist mpodeccHoHaTbHOrO 00pa30BaHMs, CIEHUaTIbHOCTEH
CIIO rymanutapHoro mnpoduis mnpodeccruoHasbHOrO  00pa3oBaHUs
MaTeMaTuka wu3ydaercss Ha Oa3oBoM ypoBHe DPI'OC cpeanero o61ero
obOpazoBanus; npu ocBoeHun mpodeccuii CIIO u cnenumansHocterr CITO
TEXHUYECKOTO u COLIMATIEHO-YKOHOMUYECKOTO npoduiei
npodeccuoHaibHOrO0  00pa3oBaHMs ~ MaTreMaTWka  H3ydaerca  Oosee
yrayoJieHHO, Kak TnpoduiabHas ydyeOHas JWCIUIUIMHA, YYUTHIBAIOIIAS
crienupuKy oCBauBaeMbIX MPO(ECCHii NTu CIeIHATIBHOCTEH.

OTO BBIpaXKAeTCs B COIEpPKAHUM OOYYEeHHS, KOJIMYECTBE YacOB,
BBIICNISIEMBIX Ha W3y4Y€HUE OTIEIbHBIX TEM IMPOTrpaMMbl, TIyOHMHE WUX
OCBOCHHUS CTYJE€HTaMHU, 00beMe M XapaKTepe MPaKTUYECKUX 3aHITHH, BUAAX
BHEAYJIUTOPHOW CAMOCTOSITENILHON PabOTHI CTYJEHTOB.

O6mme 1menu U3y4YeHUs MaTEeMaTUKU TPATUIIMOHHO pPEaM3yIOTCS B
YEThIPEX HAIMPABICHUSX:

1) ob1iee npeacraBiacHue 00 UASAX M METOJaX MaTEMATHKH;

2) MHTEJUICKTYaIbHOE Pa3BUTHC;

3) oBnajzicHHEe HEOOXOJUMBIMH KOHKPETHBIMU 3HAHUSMHU U YMEHUSIMU;

4) BociuTaTeIbHOE BO3/ICHCTBHE.

[Mpodummmsanus neneit MaTeMaTHYECKOTO OOpa3oBaHUs OTpaKkaeTcs Ha
BBIOOpE MIPUOPUTETOB B OPTraHU3AINNH YICOHON NEATeTLHOCTA 00YUYaIOIUXCS.
Jls TEXHUYECKOTO, COLIMAIILHO-DKOHOMHUYECKOT O npoduiei
npodecCHoHabHOTO ~ OOpa30BaHMs  BBIOOpP  IieJiel  cMemaercss B
MparMaTUYeCKOM  HAMpaBJICHUHU, NpeAycMaTpPUBAIONIEM  YCHICHHE U
pacuMpeHue MPUKJIIATHOTO XapaxkTepa U3y4YeHUs MaTeMaTHKH,
MIPEUMYIIECTBEHHOU OpUEHTAIUU Ha AITOPUTMUYECKUI CTHUJIb
MO3HABATEIBHON JIESATENBHOCTH. JlJI1 TyMaHMTapHOrO U €CTECTBEHHO-
Hay4yHoro npodumnei npodeccnoHanbHOro o0pa3oBaHusi 0ojee XapaKTepHbIM



SIBJISIETCSL YCUJICHHE OOIIEKYIbTYPHON COCTABIISIONICH yUeOHON TUCIUIIIUHBI
C OpHUEHTaluued Ha BU3YaJbHO-OOPA3HBIM M JIOTMUECKUN CTHIM y4eOHOM
paboTHI.

N3yuyenue mateMaTHKu Kak NpopuibHON 00111e00pa3oBaTeibHON yueOHOU
JUCUUIUIMHBI, YYUTHIBAIOUIEH CHeU(pUKY OCBaMBAaE€MbIX CTyJIECHTaMHU
npodeccuit CI1O unu cnenuansuoctu CIIO, obecnieunBaercs:

* BbIOOPOM pa3IMYHBIX NOJIXO/I0B K BBEJCHUIO OCHOBHBIX MOHATHI;

* (opMupoBaHHEM CHUCTEMBI Yy4eOHBIX 3aJaHUi, OO0eCIeUnBarOIIUX

3¢ (PeKTUBHOE OCYIIECTBICHHE BHIOPAHHBIX LEJIEBBIX YCTAHOBOK;

* oOoraiieHueM cHekTpa CcTuied ydeOHOM JeATeIbHOCTH 3a CYeT
COrJIacOBaHUSl C BEAYIIMMH JEATEIbHOCTHBIMU XapaKTepUCTUKAMU
BbIOpaHHOI npodeccuu / CriennanbHOCTH.

[IpodunbHas cocrapisomas OTpaxkaeTcsi B TpeOOBaHUAX K MOATOTOBKE

oOyyJaromuxcs
B YaCTH:

* oOmel cucTeMbl 3HAHHWI: COep)KaTeIbHbIE MPUMEPHI HUCIIOIH30BAHUS
MaTEMaTUYECKUX UJIeH U METO/I0B B MPO(PECCUOHANBHON NeATEIHOCTH;

* YMEHHMI: paznuuue B YpOBHE TPeOOBaHUI K CIOXKHOCTH NMPUMEHSIEMBIX
aJITOPUTMOB;

* TIPAKTUYECKOTO HCIOJIb30BaHUSI MPUOOPETEHHBIX 3HAHMM M yMEHUM:
MH/IMBUYaJIbHOTO Y4€OHOro OmbITa B IMOCTPOCHUHM MaTEeMAaTHUYECKHUX
MO/I€JIeH, BBITIOJIHEHUH UCCIIEI0BATENbCKUX POEKTOB.

Takum oOpa3zom, peanusanus COACpX)aHHUS yUeOHOW UCITUTUIMHEI
OPUEHTHPYET Ha MPHOPUTETHYIO POJIb MPOIECCYaTbHBIX XapaKTEPUCTUK
ydeOHOW  paboThl, 3aBUCANIMX OT THpoduias  mpodeccroHaTLHOTO
oOpa3oBaHHs, TIONYYCHHS  OIBITA  HCIOJB30BAaHHWS  MaTCMaTHKH B
COJIEPKATEIIBHBIX M IPO(PECCUOHATBHO 3HAYMMBIX CUTYAIUAX M0 CPABHCHUIO
¢  (dopmambHO-ypOBHEBBHIMH  PE3yJbTATHBHBIMA  XapaKTCPUCTHUKAMH
o0y4eHUSI.

Conepxanue y4eOHOM JUCHMIUIMHBI Pa3padOTaHO B COOTBETCTBHHM C
OCHOBHBIMH COJICP)KATEIHHBIMU JIMHUSAMH OOYYCHUS MaTEMaTHKE:

» anreOpanyeckas JWHUSA, BKIIOYAIONIAs CHUCTEMATHU3AIMIO CBEJACHUN O
YHCliaX; U3yYeHHWE HOBBIX M O0O0OINEHHE paHee M3YyYCHHBIX OIeparun
(BO3BeZIcHUE B CTEIEHb, U3BJICUEHUE KOPHS, JJorapuMUpOBaHHE, CUHYC,
KOCUHYC, TAHT'€HC, KOTAHTEHC U 00paTHBIC K HUM);

* U3y4YCHHE HOBBIX BHJOB UHWCJIOBBIX BBIpAXKEHUH ©  (HOpPMYI;
COBEPINIEHCTBOBAHUE TMPAKTUYECKUX HABBHIKOB M  BBIUYMCIUTEIBHOMN
KyJIbTYphl, pACIIUPEHUE U COBEPIIEHCTBOBAHHE alTeOpanvdecKoro
anmapara, c(OpMUPOBAaHHOTO B OCHOBHOM IIKOJIC, U €r0 MPUMEHEHUE K
PEIICHUIO MAaTEMATHIECKUX U MPUKIIATHBIX 3a/1a4;

* TEOopeTUKO-(YHKIMOHATIbHAS JIMHUS, BKIIFOYAIONIAsl CHCTEMATHU3AIUI0 U
paciMpeHne cBeAeHU 0 (GYHKIHUSIX, COBEPIICHCTBOBAHUE TparIecKux
YMEHHH; 3HAaKOMCTBO C OCHOBHBIMH HACIMH W  METOJIaMH
MaTeMaTUYeCKOTO aHaim3a B 00BEME, MO3BOJSIONIEM HCCIEA0BAThH
dJMIeMEeHTapHble (DYHKIMM W pemaTh MPOCTEHIINEe TEeOMETPUIECKHE,
dusznueckue u Ipyrue NpUKIaIHbIC 3a/1a4H;

* JWHWS YpaBHEHWHW W HEPABEHCTB, OCHOBaHHAs Ha TIOCTPOCHHUHM U



HCCIICIOBAHUM  MaTeMaTUYeCKUX  MOJENeH, TMepeceKaromasics ¢
anreOpandeckol M TEOPETHKO-(DYHKIHOHATBHOM  JHHUAMH U
BKJTIOYATOIIAs pa3BUTHE " COBEPIIICHCTBOBAHUE TEXHUKA
anredpanyeckux  MNpeoOpa3oBaHUl Uil peUIeHUus  ypaBHEHUH,
HEpPaBEHCTB U cHUCTeM; (OPMHUPOBAHUE CIOCOOHOCTH CTPOUTH H
UCCIIEZIOBATh TMPOCTEHIINE MaTeMaTHYeCKHE MOJEIH TPU PEIIeHUU
NPUKIAIHBIX 337124, 337a4 U3 CMEXHBIX U CHICIIMATbHBIX UCIUTUINH;

* TeoMeTpuYecKas JUHH, BKIIOYAIONIas HATJSIHBIE TPEACTAaBICHUS O
IPOCTPAHCTBEHHBIX (PUTypax M U3yudeHUE UX CBOWCTB, (POpMHUpOBAHUE U
pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaXKEHUS, Pa3BUTHUE CIOCOOOB
TE€OMETPUYECKUX H3MEPEHHH, KOOPJAMHATHOTO M BEKTOPHOTO METOJIOB
JUTS PEIIeHUs] MAaTeMAaTHYECKUX U TIPUKIIATHBIX 3a/1a4;

* CTOXacTWYeCKas JIMHUS, OCHOBaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX
YMEHHUI, npeICTaBICHUNA 0 BEPOSTHOCTHO-CTATUCTHIECKHUX
3aKOHOMEPHOCTSIX OKPY)KaIOIIEero MUpA.

Pazienbl (TeMbl), BKIIOYEHHBIC B COJICPKAaHUEC YYEOHOW MHMCIMILIMHEI,
SIBIISIFOTCSL OOIMMU TSI BCeX Tpoduiiei mpodecCHOHaIbHOTO 00pa3oBaHus U
npH BCeX o0ObeMax ydeOHOTO BPEMEHHM HE3aBHCHUMO OT TOTO, SIBIISICTCS JIM
yueOHas quciuruinHa «MaTemMaTiKay 0a30BOM WM MPO(HIEHOM.

[Ipemnaraempie B MPUMEPHBIX TEMATHUECKUX IUIaHAX pa3HbIE OOBEMBI
y4eOHOrO BpEeMEHH Ha W3Yy4YCHHE OJHOM M TOW K€ TeMbl PEKOMEHIYeTCs
MCTIOH30BATh /ISl BBITIOJHEHHS Pa3IMYHBIX YUeOHBIX 3adaHuil. TeM camMbIM
pa3nuuusi B TpeOOBaHHSIX K pe3yinbraraM OOydYeHHUs MpPOSBITCS B YPOBHE
HaBBIKOB I10 PEIICHUIO 33/1a4 M OIBITE CAaMOCTOSITEITLHOU PabOTHI.

N3ydenne oOmieoOpa3oBaTebHON y9eOHOW TUCIUIUIMHBI «MaTteMaTukay
3aBepIIaeTCs TOIBSACHHEM WTOrOB B (opMe »JK3aMeHa B pamKax
POMEKYTOUHOW aTTECTAllMM CTYACHTOB B TIPOIIECCE OCBOCHHS OCHOBHOM
OIIOIT CIIO c¢ momyuyenuem cpennero oomiero ooOpazoBanus (IITIKPC,
[II1CC3).

2. MECTO YYEBHOU JUCHUIIJIMHBI B YYEEHOM ILJIAHE

VYyeOnas nucuumivHa «MaTemaTuka: anredpa U Hadajia MaTeMaTHYeCcKOTo
aHaNM3a; TEOMETPUsS» SBISIETCS YYEOHBIM TpeaMEeTOM 00s3aTeNbHOM
npeaMmeTHon obOmactu «Marematuka u uHpopmatukay DI'OC cpemnero
o01mrero o0pa3oBaHus.

Brnpodeccnonanbapix 00pa30BaTEIbHBIX OpPTaHU3AIMUAX, PEATUIYIONTNX
o0pa3oBaTeIbHYI0 MPOTPaMMy CpPETHEr0 O0IIero oOpa3oBaHUs B Mpeeax
ocsoerust OITOII CIIO na 6a3e ocHOBHOTO 00IIeT0 0Opa3oBaHUs, yucOHAs
TUCIMIUIMHA «MaTtemMaThKa» H3ydaeTcs B 0011e00pa3oBaTeIbHOM  ITHKIIC
yaebnoro miana OIIOIT CIIO na 6a3e ocHOBHOTO 00mIero oOpa3oBaHUS C
nonyyeHueM cpennero ooiero oopazosanus (IITIKPC, ITICC3).

B yueonnix mmanax [MIIKPC, IIICC3 y4yeOHas aucuuriinHa «MaTeMaTukay
BXOJUT B COCTaB OOMUX 0011e00pa30BaTebHbIX YYEOHBIX AUCIUIUIMH,
dbopMupyeMbIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteit ®I'OC cpennHero
obmero o6pazoBanus, s mpodeccuit CIIO umm cnemumanbHocTer CIIO



COOTBETCTBYIOIIETO POt mpodeccrnoHaaIbHOro 00pa3oBaHusl.

3. PE3YJIBTATHI OCBOEHUS YYEBHOM JUCIUIIJIMHBI
OcBoeHue coliepKaHus Yy4eOHON AUCIUTIIMHBI «MaTeMaThKa
o0ecreynBaeT JOCTUKEHUE CTYICHTAMHU CIEIYIOIINX Pe3yibmamos:.

* JIUYHOCHIHDIX
- c(hopMUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK YHUBEPCAIBHOM
S3bIKE HAyKH, CPEIICTBE MOJCIMPOBAHUS SBICHHA M TIPOIECCOB, WACIX MU
METOJIaX MaTEMaTHKH;

- T[OHUMaHWE 3HAYMMOCTH MATEMAaTUKH JUI HAyYHO-TECXHHYECKOTO
nporpecca, c(OPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTH
0O0IIEeYeIOBEYECKON KYIbTYyphl 4Yepe3 3HAKOMCTBO C HWCTOpUCH pa3BUTHS
MaTEMaTUKH, YBOJIFOIIUEH MAaTEMaTHICCKUX UJICH;

- pa3BUTHE JIOTHYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOTO BOOOPaKCHHSI,
QNTOPUTMHUYECKOW  KYJBTYPbl, KPUTHUYHOCTH MBIIUICHUS Ha YpPOBHE,
HeoOXxoauMoM It Oynymied 1mpodeCCUOHANBHONW — JEeATeIbHOCTH, IS
IPOJIOJIKEHUST 00pa30BaHUS M CaMOOOpa30BaHUS;

- OBJIQJICHHEC MAaTEMaTHYCCKUMH 3HAHUSAMU M YMEHUSMH, HEOOXOJIUMBIMH B
MOBCCJTHCBHOW JKHM3HHU, IS OCBOCHHUS CMEKHBIX €CTECTBCHHO-HAayYHBIX
OUCIMIUIMH W JUCHUIUIMH TPO(EeCCHOHANBFHOTO IIMKJIA, JUIS TTOTYYCHHUS
oOpa3zoBaHus B 00JacTSIX, HE TPeOYIOIUX YIIIYOJICHHONW MaTeMaTH4YeCKOn
IOJITOTOBKHU;

-  TOTOBHOCTH M CIIOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCIIE
caMo00pa3oBaHMIO, Ha TPOTSHKEHUU BCEH JKHM3HH, CO3HATEIIHHOE OTHOIICHHE
K HENPEPBIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEITHON PO ECCUOHATBHON
M O0IIIeCTBEHHOU e TEIBHOCTH,

- TOTOBHOCTb K KOJJICKTUBHOHM paboOTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO IIOJE3HOM, Y4eOHO-UCCIEI0BATEIBCKOM,
NPOCKTHOW U APYTUX BUIAX JCITCIHLHOCTH;

- OTHOIIEHHE K TPOPECCUOHATHHON JEATCIHHOCTH KaK BO3MOXKHOCTH
ydacThus B  PEUICHWW JIMYHBIX, OOINECTBEHHBIX, TOCYJapCTBEHHBIX,
OOIIEHAITMOHAIBHBIX MPOOIIEM;

- TOJIEPAaHTHOE CO3HAHWE U TOBEJIECHHWE B TOJUKYJIHTYPHOM MHpE,
TOTOBHOCTh M CIIOCOOHOCTHh BECTH JHAJIOT C JAPYTUMHU JIIOJIbMHU, TOCTUTATH B
HEM B3aMMOTIOHUMAaHHUS, HAXOJWTHh OOIIME IeNId U COTPYAHHYATH [JIS UX
JOCTIKEHUSI, CIIOCOOHOCTh TPOTHBOCTOATH HJICOJIOTHU  AKCTPEMHU3MA,
HallMOHAJIM3Ma,  KceHopoOWHM,  JUCKPUMUHAIIMA  TIO0  COILHATLHBIM,
PENUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPU3HAKAM U JPYTHMM HETATUBHBIM
COIMAIIEHBIM SIBJICHUSIM;

* MemanpeomMemHubix.
- YMEHHUE CAMOCTOSITEJIBHO OIPEAEINISTh LEIH JAESITEIbHOCTH U COCTAaBIIATh
IJIaHBl JEATENBHOCTH; CAMOCTOSITENIBHO OCYLIECTBJIISATh, KOHTPOJIUPOBATH U
KOPPEKTHUPOBATH JESATEIBHOCTD; UCIIOIb30BATh BCE BO3MOXKHBIE PECYPCHI IS
JNOCTMKEHUSI TOCTABJIEHHBIX LIEJEH M pealn3aluy IUIAaHOB AEATEIIbHOCTH,
BBIOMPATh YCIIEUIHBIE CTPATETUU B PA3TUYHBIX CUTYALUSX;



- yMEHHME MPOAYKTHBHO OOIIATbCd W B3aMMOJEHCTBOBATH B IIpoLEcce
COBMECTHOW JI€ATEJIbHOCTH, YYMUTHIBATH MO3UIMM APYIHMX YYaCTHUKOB
NeATENbHOCTH, 3P(HEKTUBHO pa3peliaTb KOH(IUKTHI;

- BJIQJICHUE HaBbIKAMU [103HABATEJIbHOM, Y4eOHO-HCCIEI0BATENbCKON H
MPOEKTHOU JESATENbHOCTH, HABBIKAMU pa3pellieHus Mpo0iaeM; ClocOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOUCKY METOOB PELICHUS MPAKTHUYECKUX
3a/1a4, IPUMEHEHHIO PAa3IMYHbIX METO/I0B MMO3HAHMUS;

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOATENIbHOW WH(OpPMaIMOHHO-
MO3HABATEILHON JI€ATENbHOCTH, BKIIIOYasi YMEHUE OpPUEHTUPOBATHCS B
pa3IUYHBIX ~ MCTOYHMKAX MHQPOpMAIMM, KpPUTUYECKM OLEHUBATH U
UHTEPIPETUPOBATH HHPOPMALIUIO, MTOTYYaEMYI0 U3 PA3IMYHBIX HCTOYHUKOB;
- BJAJICHHE S3BIKOBBIMH CpPEICTBAMH: YMEHHE SICHO, JOTUYHO M TOYHO
U3JaraTb CBOIO TOYKY 3pEHHUs, HCIOIb30BaTh aJ€KBaTHbIC S3BIKOBBIC
CpEJICTBA;

- BJIAJICHUE HABbIKAMM T[I03HABATEJbHOM pediekcur Kak OCO3HaHUs
COBEPIIAEMbIX JCHCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTAaTOB H
OCHOBaHMI, T'PAHMI] CBOETO 3HAHWUA M HE3HAHUS, HOBBIX MO3HABATENbHBIX
3a/1ay ¥ CPEJICTB JUISl UX JOCTUKCHUS;

- [EJICYCTPEMIICHHOCTh B TIOMCKaX W NPUHITHH  PEIICHHH,
COOOpPa3UTENBHOCT M WHTYHMIUS,  Pa3BUTOCTb  MPOCTPAHCTBEHHBIX
IpECTaBIIEHUI; CHOCOOHOCTh BOCIIPUHUMATh KPACOTY U TApMOHUIO MUDA;

* NpeoMemHbIX:

1) chopMHpOBaHHOCTH TPEACTABICHHA O MaTeMaTHKe KaK YacTh
MHUpPOBOM  KyJAbTyphl M MeCTE€ MaTeMaTMKM B COBPEMEHHOMU
UBWIN3AlMK, CHOCO0AaX ONUCaHUS SBICHUH pEaJbHOrO0 MHUpa Ha
MaTEMaTUYECKOM SI3BIKE;

2) cOopMHPOBAHHOCTH MPEACTABICHUA O MATEMaTHYCCKHX MOHATUAX KaK
BAKHEHIINX MATEMAaTUYECKUX MOJENAX, MO3BOJISIOIIMX ONUCHIBATh U
U3y4daTb pas3Hble MPOLIECCHl W SIBJICHUS; MOHUMAHUE BO3MOKHOCTHU
AKCUOMAaTHYECKOIr'0 ITIOCTPOEHUS] MATEMAaTUUYECKUX TEOPUIL;

3) BIaJicHWE METOJIaMHU JIOKA3aTeJIbCTB M aJITOPUTMOB PEIICHUS, YMCHHE
UX IPUMEHATHh, IMPOBOJUTH JOKA3aTEIIbHBIE PACCYXKIECHUA B XOJ€
pelIeHus 3a1ay;

4) BrnajicHWE CTaHAAPTHBIMA IPUEMAMH PEIICHHUS PallMOHATBHBIX |
UPPALMOHANIBHBIX, TOKA3aTEIbHbIX, CTETIEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUW M HEPABEHCTB, HMX CHCTEM; HCIOJIb30BaHUE TOTOBBIX
KOMITbIOTEPHBIX MPOTPaMM, B TOM YHUCIIE JJISI IOMCKA MMYTU PELICHUS U
WUTIOCTpAIlMU PEIICHUSI YPABHEHUN U HEPABEHCTB;

5) chopMHPOBAaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHAX, UACIX U
METOJaX MaTeMaTUYECKOr0 aHaIn3a;

6) BiaJeHWE OCHOBHBIMHU IMOHATHSIMH O IUIOCKHX W MPOCTPAHCTBEHHBIX
FEOMETPUYECKUX durypax, ux OCHOBHBIX CBOMCTBAX;
c(hOpMUPOBAHHOCTh YMEHHUSI PACIIO3HABATh HA YepTeKaX, MOJEIAX U B
peaJbHOM MHUpE TeoMeTpuueckue (Uryphl; NPUMEHEHHUE H3YyUYEHHBIX
CBOMCTB reoMeTpudeckux ¢uryp u GopMyn s  PElICHUs
FEOMETPUYECKHUX 3aJ1a4 U 3a/1a4 C MPAKTUYECKUM COJICP>KaHUEM;



7) chOpMHUPOBAHHOCTh TMPEJICTABICHUA O TMpoleccax U  SABICHHSX,
UMEIONINX  BEPOSTHOCTHBIA  XapakTep, O  CTaTHCTUYECKHUX
3aKOHOMEPHOCTSIX B pEaJIbHOM MHpE, 00 OCHOBHBIX TOHSTHIX
3JIEMEHTAPHOM TEOPUM BEPOSATHOCTEN; YMEHUM HAXOAUTH U OLICHUBATH
BEPOSTHOCTA HACTYIUICHUS COOBITUH B MPOCTEHIIMX MPAKTUICCKUX
CUTYaIUsIX U OCHOBHBIC XapaKTEPUCTUKU CITyYaiHbIX BEJTUYHH;

8) BmajgeHWe HABBIKAMU HCIOJIB30BAHUS T'OTOBBIX  KOMITBEOTEPHBIX
IporpamM MpHU PEIIeHUH 3a/1a4;

9) nmns crenbIX ¥ CIa0OBUIAIINX 00YYAFOIUXCS:

OBJIQJICHUE MPABUJIAMU 3aMKUCH MaTeMaTUYECKUX (GOPMYJT U CHEIUATbHBIX
3HAKOB pebePHO-ToueyHOM cucteMbl 0603HaueHuit JI. bpaimns;

OBJIaJICHUE TaKTWJIbHO-OCA3aTEIbHBIM CIOCOOOM  00CieNoBaHUs U
BOCHIpUSITUSL  pelbedHBIX  U300paKEHU  MOPEIAMETOB,  KOHTYPHBIX
n300pakeHUu reoMeTpuYecKux puryp u apyroe;

HaJIMuyMe€ YMEHHUS BBIMIOJHATH F€OMETPUUECKHE MOCTPOEHUSI C MOMOIIBIO
UPKYJS U JIMHEHKU, YUTaTh peibedHbIle rpaduKy dJIeMEHTApHBIX (PYHKITUN
Ha KOOPJAMHATHOM TIJIOCKOCTH, MPUMEHSThH CIEIHAIbHBIC MPUCTIOCOOTICHUS
s penbeduoro uepuenus ("Apadremen", "llkonbHauk");

OBJIQJICHUE OCHOBHBIM (PYHKIIMOHAJIOM TPOTPaMMbl HEBHU3YaJIbHOTO
nocTyna kK uHGOpMaIMd Ha JKpaHE MEPCOHAIBHOTO KOMITBIOTEpa, YMCHHE
UCII0JIb30BATh MEpCOHAIbHBIE TU(DIOTEXHUYECKHE CpeacTBa
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHOTO J0CTYNA CJIETBIMU 00yYaroIIMMUCS;

10) Uist  00y4YaroImMuXcs C HapyIIEHUSMHU OIOPHO-JIBUTATEIbLHOTO

amnmapara:

OBJIQJICHUE CTIEIUATbHBIMU KOMIIBIOTEPHBIMHU CPEICTBAMU MPEACTABICHUS
U aHaiu3a JaHHbIX M YMEHUE MCIO0JIb30BaTh IEPCOHAIBHBIE CPEACTBA
NOCTyIIa C YYETOM JBHUraTelbHbIX, PEUYECABUTATEIbHBIX M CEHCOPHBIX
HapyLICHUN;

Boigensrorcss  Tpu  HampaBieHHs ~— TpeOOBaHMII K pe3yibTaTam
MaTEMaTUYECKOT0 00pa30BaHUS:

1) mpakTUKO-OPUEHTUPOBAHHOE MaTeMaTHYeCcKoe 0Opa3oBaHMe (MaTeMaTHKa
JUISL )KU3HHN);

2) MaTeMaTuKa JJisl UCTIOJIb30BaHUs B IPOQeCcCcuu;

3) TBOpYeCKOEe HampaBlieHHWE, Ha KOTOpOE HaIleIeHbl T€ OOydaroluecs,
KOTOpbI€ IUIAHUPYIOT 3aHUMAaTbCAd TBOPUYECKOM M  HMCCIEAOBATEIBCKOU
paboToil B 007aCTH MaTeMaTHKH, (PU3UKH, IKOHOMHUKHU U APYTUX 00JIacTAX.
OTH HaMpaBJICHUS PEATH3YIOTCS B JIBYX OJIOKax TpeOOBaHMIA K Pe3ylibTaTam
MaTeMaTH4eCKOTro 00pa3oBaHMUsI.

Ha 0a30BoM ypoBHe:

— BpInyCKHMK HAy4YHMTCsl: U1 MCIOJIb30BAHUS B TMOBCEIHEBHOW JKU3HU U
oOecrieueHusT BO3MOXKHOCTH YCTEIIHOTO TPOAODKEHHUS 00pa3oBaHHs TIO
CIICUUANIBHOCTSM, HE CBSI3aHHBIM C MPUKIAJAHBIM  HCIOJIb30BAaHUEM
MaTeMaTHKHU.

— BBINYCKHUK TMOJYYUT BO3MOKHOCTH HAYYUTbCH: [JI1 Pa3BUTHUS
MBIIIUICHUSI, HWCIOJIb30BAHUS B TOBCEJHEBHOW JKM3HU U OOECIEeUEHUs
BO3MOKHOCTH YCHEIIHOTO MPOAOTXKEHUS 00pa30BaHUs MO CHEIUATBLHOCTAM,



HE CBS3aHHBIM C IIPUKJIAAHBIM UCIOJB30BAHUEM MAaTEMATUKU.
4. COJAEPXKAHUE YYEBHOM JUCIHUILIUHBI

BBenenue
Marematuka B HayKe, TEXHHMKE, OKOHOMHUKE, HH(POPMAIMOHHBIX
TEXHOJOTUSAX M TMpaKTHYECKOW JesTenbHocTU. Llenu u 3amaum u3ydeHus
MateMatuku npu ocBoenun npodeccuit CI10 u cneunansrocreit CIIO.

Aure0Opa

PasBuTHe NOHATHA O YHUCIE

[lenple u  paudoHalbHbIE  uucla.  JleHCTBUTENbHBIE  YHCIA.

[Tpubnmxenubie BeruncieHus. KomriekcHoie ynca.
KopHu, cTrenenn u jorapugmsi

Kopau u crenenu. KopHU HaTypalibHOW CTENEHWM M3 YHCIA U HUX
coiicTBa. CTeneHM C palMOHAJIBHBIMM TOKAa3aTEIsIMH, WX CBOMCTBA.
CreneHn ¢ JACUCTBUTEIBHBIMM TOKa3zaTeasiMu. (CBOWCTBA CTENEHU C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapupm. Jlorapupm umcaa. OcHOBHOe JorapupmMuuecKoe
TOXJECTBO. JlecsaTuuHble U HaTypalibHbIe Jorapudmel. [IpaBuna aeiicTBuii c
norapudmamu. [lepexo K HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajredOpamyeckux BbIpaxkeHuid. [IpeoOGpazoBanue
pallMOHAJIBHBIX,  HMPPALIMOHAIBHBIX  CTEIEHHBIX,  IIOKA3aTEIbHBIX WU
norapuMUYECKUX BbIPAKEHUN.

IIpakTH4eckue 3aHATHS

Apudmernueckue NEUCTBUS HaJl YUCIIaMU, HaXO0XJCHUE
NPUOIMKCHHBIX 3HAYCHWH BEJIMYMH W TOTPENIHOCTEH  BBIYUCICHUU
(aOCOOTHOM M OTHOCUTENLHOM ), CPAaBHEHHE YHCIIOBBIX BBIPAKCHHH.

Beruuciienue wu cpaBHeHHME KOpHEW. BBbINMOJMHEHWE pacyeToB C
paauKaIaMHu.

Pemienne wuppanmonanbHbIX ypaBHeHMH. HaxoxxneHue 3HaueHUU

CTENEHEW C paluOHAJbHBIMU MOKa3arensiMu. CpaBHEHUE CTEIEHEM.

[IpeoOpa3oBanuss BBIpaKEHUM, COACPKAIUX CTENCHU. PereHue

IIOKA3aTEJIbHBIX YPaBHECHUM.

Pemenne npukinaaHbIxX 3a0a4.

Haxoxxnenue 3HavueHwil jorapudma Mo MPOU3BOJIHLHOMY OCHOBAHHUIO.

[Iepexon oT OAHOTO OCHOBAHUSA K IpyroMmy. Beiuncienue u cpaBHEHUE

norapudmoB. JlorapudmrupoBaHre U TOTCHIIMPOBAHNUE BHIPAKCHUM.

[TpubnukeHHbIE  BBIYUCICHUS W PEIICHUS
MPUKJIAAHBIX 33/1a4.

Pemienue norapuMuuecKkux ypaBHEHUH.

OCHOBbBI TPUT'TOHOMETPHUH

OcHOBHbBIE TOHATHSA



Panuannas wmepa yria. BpamarensHoe aBmkeHue. CHHYC, KOCHHYC,
TAHT'€HC U KOTAHT€HC YHCIA.
OcHOBHBbIE TPUTOHOMETPHYECKHE TOKAECTBA

@opmynsl npuseneHus. DopMmynbl ciaoxeHUs. Dopmyibl  yIBOCHUS

@opMmyIibl IOJIOBUHHOIO YIJIA.

[IpeoGpazoBanus NPOCTENIINX TPUTOHOMETPUUECKUX BhIPAKEHUN

[IpeoGpa3zoBaHre CyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B IPOU3BEACHHUE
U TPOU3BEICHUA B CyMMYy. BbIpakeHHE€ TPUTOHOMETPUYECKUX (DYHKIIHI
yepes TAaHI'€HC IT0JIOBUHHOTOAPTYMEHTA.

Tpuronomerpuyeckne ypaBHeHHs H HEPABEHCTBA

IIpocreiimue TPUTOHOMETPUYECKUE ypaBHEHHUS. IIpocreiimme
TPUTOHOMETPUUECKUEHEPABEHCTBA.

OOpaTHble TpUroHOMeTpHYecKHe PyHKIMHU.

ApPKCUHYC,apKKOCHHYC,apKTaHT€HC.

IIpakTHyeckue 3aHATHS

PanuaHHbIi METOX W3MEPEHHUs YIVIOB BpPALEHHUS U CBsI3b C T'PaJyCHOU

mMepoii. OCHOBHbIE TPUTOHOMETPUUECKHUE TOXKIECTBA, (POPMYJIbI CII0KEHHUS,

yIBOEHUs, IpPeoOpa3oBaHUE CYMMBbl TPUTOHOMETPHUYECKHX (QYHKUHUNA B

OpOU3BEJCHUE, IPEoOpa3OBaHUE MPOU3BEIACHUS TPUTOHOMETPUUYECKHUX

¢yHkumii B cymmy. llpocreiiimue TpUroHOMETpUUYECKUE YpPAaBHEHUS MU

HEPaBEHCTBA.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKIMHM: apKCUHYC, apKKOCHHYC,

ApPKTaHI'EHC.

CreneHHble, MOKa3aTebHbIE, JOrapupmMuieckmne
U TPUTOHOMeTpHYecKue QyHKIUM.
OOpaTHbIe TPUTOHOMETPHYECKUE (PYHKIUH.

Omnpenenenus GyHKIMIA, UX CBOMCTBA U TpadUKH.

[IpeoGpazoBanus rpadukoB. [lapamnenbHbli MEPEHOC, CHUMMETPUS
OTHOCHUTEIIBHO OCEM KOOpJMHAT KM CUMMETpPUS OTHOCUTEIIBHO Hauaja
KOOpAWHAT, CAMMETPHUSI OTHOCUTEIIBHO MPSAMON Y = X, paCTSIKEHUE U CHKATHE
BJIOJIb OCEU KOOPAWHAT.

Ilpakmuueckue 3anamus

[Tpumepsl 3aBUCHUMOCTEN MEKIy MEPEMEHHBIMHU B PEAIbHBIX MPOLECCaX U3
cMexHbIX auciuiuimH. Omnpenenenne ¢yHknuid. [locTpoeHne u dYTeHHE
rpadukoB Gyukmui. HMccienopanume ¢yHknuu. CBOWCTBA JIMHEHHOM,
KBQIPaTUYHOMW, KYCOYHO-JIMHEWHOW W  JIPOOHO-TMHEWHOW  (YHKITUM.
HenpepoiBubie u nepuoanueckue Qpynkuuu. CBoilcTBa M IpauKu CUHYCA,
KOCHHYCa, TaHreHca W KoTaHreHca. OOparHble QYHKIMM U UX TpadUKu.
O6patHbie Tpuronometpuueckue (Qyukuuu. IIpeoOpazoBanus rpaduka
dbynkuun. 'apmonnueckue konedanus. [Ipukinannsie 3agauu.



HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IMocaexoBareabHocTH. CioCcOOBI 3aJaHU U CBOMCTBA YHUCIOBBIX
OCIEI0OBATEILHOCTEH.
[Tonatue o mnpenene mnociueaoBaTeNbHOCTH. CylIeCTBOBaHUE Mpejaena

MOHOTOHHOU OTPaHUYECHHOU nocyienoBaTenbHOCTH. CyMMUpOBaHue
HOCIIE0BATENBHOCTEN. beckOHeUHOYOBIBaOIIasl TEOMETPUYECKAs IPOTPECCHS
U ee cyMMa.

IIpouszBoanas. IlonsiTue 0 MPou3BOIHON (HYHKUNU,E€ TEOMETPUUYECKUN U
(¢uznueckuiicMbICl.  YpaBHEHHE KacaTelbHOM K TIpaduky (GyHKIHU.
[Ipon3BOJIHBIE CYMMBI, Pa3HOCTH, MPOU3BEAECHUS, 4YacTHbIE. [Ipom3BonHbBIE
OCHOBHBIX 3JeMeHTapHbIX (¢GyHKuuMi. [IpumeHeHue mNPOU3BOAHOW K
uccieoBaHrio0 PyHKIUN U noctpoeHuto rpaduxos. [TpousBoanbieoOpaTHOM
(GYHKIMU U KOMIIO3ULUU (DYHKIIUH,

[Ipumepbl KCMONB30BaHUS MPOU3BOJHON ISl HAXOXKJCHMS HAWITy4IlEro
peuieHus B NPUKJIaAHBIX 3a7a4ax. Bropas npous3BoaHas, €€ reOMETPHUUECKUN
u (uzmdeckuit cmpici. HaxoxaeHue cKOpocTH IJisi MpoIlecca, 3aJaHHOTrO
dbopmyoit u rpaduxom.

IlepBooOpa3Hass m uHTerpaj. IIpuMeHeHrne OmnpeneIeHHOro HWHTErpaja
JUJT HAXOXKJICHUATUIOMAAU KpUBOJIMHENHON Tpaneuuu. ®opmyna HeroTrona—
JleitOnuna. [Ipumeps! mpuMeHeHus: MHTErpana B (U3MKe U TEOMETPHUH.

IIpakTH4eckue 3aHATHS

YucnoBass MOCIENOBATEIbHOCTh, CIOCOOBI €€ 3aJaHusi, BBIYUCICHUS
YIEHOB MocieaoBaresbHOCTU. lIpenen mocimenoBarenbHOCTH. beckOHEUHO
yObIBaIOIIast TeOMETPUYECKAs POTPECCHSI.

[Ipon3BoaHas: MEXaHUYECKUNA U TEOMETPUUYECKUN CMBICI IIPOU3BOIHOM.

VpaBHenue kacarenpHO B oO0mem Buzpe. IlpaBuna u  dopmymsl
muddepeHupoBanrs, TaOMUIIa MPOU3BOJHBIX AJIEMEHTAPHBIX (PYHKIIHA.
UccnenoBanne (GyHKIMM C  TIOMOIIBIO  Tpowm3BojgHOW. HaxoxmeHnwue
HauOOJBIIEr0, HAWMEHBIIETO 3HAYEHHs W OKCTPEMaJbHBIX 3HAYCHUU
byHKIIH.

Nuterpan u  mepBooOpasHas.  Teopema  Hproroma—IJleiiOHuma.
[IpuMeHeHne uHTErpana K BEIUUCICHUIO (PU3NYECKUX BETUYMH U TUIOIAJCH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus U CHCTEMbI YPABHEHHUH.
PanmonanbHble, uppanimOHaAIbHBIE, TOKA3aTEIbHBIEN TPUTOHOMETPUYECKHE
YPaBHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHH, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TIPUEMBI UX pelIeHHs (Pa3ioKEHUE HAa MHOXXUTENH, BBEJACHUE
HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, TPAPUICCKUN METO).

HepageHncrsa. PanmonanbHbie, uppaOHAIBHBIE, TOKA3aTEILHBIE
WTPUTOHOMETPUYECKUE HEPABEHCTBA.OCHOBHBIE TPUEMBI UX PEIICHUS.

Hcnonb3oBanue CBOMCTB U rpaukoB (GYHKUMA @PH PpelIeHUU

yPaBHeHMii W HepaBeHCTB. Meroa wuHTepBasioB.M300paxkeHne Ha

KOOPJAWHATHOM IUIOCKOCTHM MHOKECTBApPEUICHU YpPaBHCHUN U HEPABEHCTB

C JIBYMsI IEPEMEHHBIMH U UX CUCTEM.



IlIpuxnaonwvie 3a0auu

IIpruMmeHeHne MaTeMaTUYECKUX METOAOB [JIsl PELIEHUS COACPKATEIBHBIX
3a/1a4y U3 pa3auvHbIX 001acTel HAyKHU U MPAKTUKH.

NHuTepnperanus pe3yiabrara, y4eT peajlbHbIX OTPAHUYECHUN.

Ilpakmuueckue 3anamus

Kopnu ypaBuennii. PaBHocunbHocTh ypaBHeHuil. [IpeoOpa3zoBanue

ypaBHeHU. OCHOBHBIE IPUEMBI PELLICHUS ypaBHEHUN. Pemienne cucrtem

ypaBHeHM. Vcnionap30BaHe CBOWCTB U rpauKOB (DYHKIUHN AJI pelIeHUs

YpPaBHEHUM U HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

dnemenmovt KOMOUHAMOPUKU

OcCHOBHBIE TMOHATUA KOMOMHATOPUKH. 3aJadyd Ha MOJACYET 4Yucia
pa3MelleHU, NepecTaHOBOK, coueTaHuil. Pemenue 3amau Ha mnepedop
BapuaHToB. ®opmyna OunHoma Hpiorona. CBoiicTBa OMHOMHHAIBHBIX
ko3¢ dunmentos. Tpeyronbuuk [lackans.

Inemenmul meopuu eeposmuocmeit

CO6I>ITI/I€, BCPOATHOCTD CO6BITI/ISI, CJIOKCHHUC U YMHOKCHHC BGpOHTHOCTCI;'I.
[ToHsiTHE OHE3aBUCHUMOCTU COOBITHIA. I[I/ICerTHaSI cnyqaﬁHaﬂ BCJINYHHA,
3dKOH €€ paclpecaciICHUA. Yucnosbie XapaKTCPUCTUKH I[HCKpGTHOﬁ
cnyqaﬁHoﬁ BeJIMYUHBI. [ToHATHE 0 3aKOHE OOIBIINX YHCE].

Inemenmovl mamemamuuecko CmamucmuKku

[IpencraBnenue naHHbIX (TAOMUIBI, TUATPAMMBI, TPAQUKN), TeHEpaTbHAs

COBOKYITHOCTb, BEIOOPKA, cpeHee apudmernueckoe, meauana. [lonstue o

3a/1a4ax MaTeMaTU4EeCKON CTaTUCTHKHU.

Peniennie npakTuyeckux 3aay ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.

IIpakTuyeckue 3aHATHS

Hcrtopus pa3BuTus KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEM M CTATUCTUKU
U UX POJIb B PAa3IMYHBIX cepax YeTOBEUECKON KU3HEAESITEIbHOCTH.
[IpaBuna komOuHaTOpUKH. PemieHne kKoMOMHATOPHBIX 3amad. PasmernieHus,
codyeTaHuss U TnepectaHoBKM. buHoM HproroHa u tpeyronpHuk Ilackans.
[Tpukitagueie 3a1a4u.

Knaccuueckoe omnpeneneHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEM,
TeopemMa 0 CyMMe BeposiTHOCTEH. Borunucienne BepostHocTen. [Ipukinagnbie
3agauu. [IpencraBnenre 4ncinoBbIX AaHHBIX. [[puknagneie 3agaumn.

I'EOMETPUA

Hp}mue U njiockocmu 6 npocmpancmee

B3anmHOe  pacmonokeHne — OBYX ~— OpSAMBIX B NPOCTPAHCTBE.
[TapamnenbHOCTP OPSAMOW W IUIOCKOCTH. [lapanmnenpbHOCTh IMIIOCKOCTEM.
[TeprieHAUKYISIPHOCTD MPAMOMN U IIOCKOCTH. [leprnieHaAnKyIisip 1 HaKJIIOHHAS.



Yron Mexay nOpsSMOHM M IUIOCKOCTHIO. JIByrpaHHBIM yros. Yros Mexny
IJIOCKOCTAMH. [lepnenanKyasspHOCTh ABYX IUNIOCKOCTEM.

'eomerpuueckue  npeoOpa3oBaHusd  MNPOCTPAHCTBA:  NapaJlIeNbHBIN
IIEPEHOC, CAMMETPHSI OTHOCUTEIIBHO IIJIOCKOCTH.

[TapannenbHoe mpoeKTUpOBaHUE. [[10Wadb OPMO2OHANLHOU NPOEKYUU.
N300pakeHne NpoCTpaHCTBEHHBIX QUTYP.

Muozozpannuku

Bepunsl, pedpa, rpanu MHOTOrpaHHuKa. Pazeepmxa. Muozozpannbie
yenwl. Boinykavie mnocoepannuxu. Teopema Jdiinepa.
[Ipusma. Ilpsmas u nakrounas npusma. lIpaBunbHas npusma.
[Napanmnenenunen. Ky6.
IInpamuna. [lpaBunbHas nupamuaa. YcedeHHas nupaMuaa.
Terpasap. Cummerpun B KyOe, B apajieienunesie, B Npu3Me u
nupamuae. Cedenus Ky0a, pU3Mbl U TUPAMHU/IBI.
[IpencraBienne o0 TNPaBWIBHBIX MHOIOTpaHHUKax (TeTparape, Kyoe,
OKTanipe, A0JEKadIpe U UKOCadIpe).

Tenau noeepxnocmu epaunienun

Hunuaap u xoHyc. YcedeHHbld kKoHyc. OcHOBaHHE, BbICOTa, OOKOBas
IIOBEPXHOCTh, oOOpa3yromas, pas3BepTka. OceBble CEUEHUS M CEUEHus,
napajulelIbHbIE OCHOBAHHUIO.

Hlap u cdepa, ux ceuenus. KacarenabHast miaockocTs K cdepe.

H3zmepenusn ¢ ceomempuu

O6meM u ero uamepenue. MaTerpansuas ¢popmysna oobema.

®opmysl 00beMa Ky0a, TPSIMOYToJBHOTO IMapaUIe/ieuIe a, MPU3MEI,
mHApa. PopmMynel 00beMa MHUpaMuAbl U KoHyca. DopMylbl IIIOMIAH
MIOBEPXHOCTEH HWIMHIpa U KoHyca. dDopmynbl o0ObeMa miapa W IUIOMIAAN
cthepsl.

[Tono6ue Ten. OTHOMICHUS MJIOMIAeH TOBEPXHOCTEN 1 00HEMOB

MOJIOOHBIX TEIl.

Koopounamui u 6exmoput

[IpsmoyronbHast (AexkapToBa) cHUCTEMA KOOPAMHAT B MPOCTPAHCTBE.
dopmyna pacCTOSHUS MEXIy JABYMsl TOYKamMHu. YpaBHEHHUS cdepsl,
NAOCKOCMU U NPAMOU.

Bekropsl. Monynbs BekTopa. PaBeHCTBO BeKTOpOB. Cli0KEHUE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. Pa3iiokeHwe BEKTOpa IO HAIpPaBICHUSIM.
Yron mexnay aByMs BekTopamu. lIpoexuus BekTtopa Ha ocb. KoopauHaTsl
BekTOpa. CKaIsIpHOE MTPOU3BEACHUE BEKTOPOB.

Hcnonp3oBanue KOOPpAWHAT W BCKTOPOB IIPHU PCIICHUHN MATCMATHYCCKHUX U
IMPUKIaJHbIX 3a1a4.

HpaKmuueCKue 3aAHAMUA

HpI/I3HaKI/I B3aMMHOI'O PACIIOJOKCHHA IIPAMBIX. VYron MCKAY IIPAMBbIMU.



B3aumHoe pacnonoxeHue npsAMbIX U IUIockocTed. llepnenpukynsap u
HAKJIOHHAs K IUIOCKOCTH. YTOJ MEXAY NPSAMOM M IUJIOCKOCTBIO. Teopembl 0O
B3aMMHOM pAaCIOJIOKEHUM IIPsAIMOM M IUIOCKOCTH. Teopema o0 Tpex
MEPIEHIUKYJIISIPaXx.

[Ipr3Haky U CBOMCTBA NApAIIICIBHBIX U IIEPIECHIUKYIIAPHBIX IIJIOCKOCTEM.

PaccrostHue OT TOUKM 10 THIOCKOCTH, OT NMPSIMOU 10 TIIIOCKOCTH,

PaCCTOSHUE MEXKIYIUIOCKOCTAMM, MEXKAY CKPELIUBAIOIIUMHUCS MPSIMBIMU,

MEXy MPOU3BOJILHBIMU (PUTYypaMu B MPOCTPAHCTBE.

[lapannenbHOE€ NPOEKTUPOBAHUE U €ro CBOWCTBAa. Teopema o niowaou
OPMO2OHANILHOUNDOEKYUU MHO20y20nbHUKa.B3aumHoe PaCIIOJIOKEHUE
POCTPAHCTBEHHBIX UTYP.

Paznuunbie Bumbl  MHOrOrpaHHWKOB. WMx wu3zoOpaxkenus. CedeHwus,
pa3BEPTKM MHOIOrpaHHUKOB. [lmomans nmoBepxHocTU. Buasl cummerpuil B
npoctpaHcTBe. CUMMETpUS TE BpaLlEHUS] U MHOTOIPAaHHUKOB. Bbluncienue
ionaae 1 00bEeMoB.

Bekropsl. JlelicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOpJAUHAT B
IPOCTPAHCTBE. YpaBHEHHUE OKPYKHOCTHU, chepsl, IockocTH. Pacctosinue
MEXIY TOYKamu. JIeHCTBUS ¢ BEKTOpaMH, 3aJJaHHBIMHA KOOPJAUHATAMMU.
CkansipHoe pou3BeCHUE BEKTOPOB. BEKTOpHOE ypaBHEHHUE IPSIMON U
IJIOCKOCTH. VICIonp30BaHne BEKTOPOB IPU J0KA3aTEIbCTBE TEOPEM

CTEPEOMETPUH.

JIns BHeayIMTOPHBIX 3aHATHM CTYJIEHTaM Hapsay C pPELIEHUEM 3a1ad U
BBIIIOJIHEHUSI ~ IPAKTUYECKUX  3aJaHUM  MOXXHO  IPEIJIOKUTH  TEMBbI
UCCIIEIOBATENbCKUX W pedepaTUBHBIX pabOT, B KOTOPHIX BMECTO CEpUid
OTACJBHBIX MEJIKMX 33Ja4 M YIOPaXHEHWM MNPELIararorcs CHOKETHbIE
3aJlaHus, TpeOyIolIre JIIUTEeIbHON paboThl B paMKax OJHON MaTeMaTHYeCKOM
CUTYyallud. DTU TEMbl MOTYT OBITh KaK WHIWBUIYAIbHBIMU 33JJaHUSIMU, TaK U
IPYIIIOBBIMHU JIJISI COBMECTHOI'O BBIIIOJIHEHUS UCCIIEOBAHUS.

Ilpumepnsvie memol peghepamos (00K1a008), ucciedosamenbcKux
npoOeKmos

HenpepsiBHbIE qp0o0H.

[IprMeHeHue CI0KHBIX IPOLEHTOB B SKOHOMUYECKUX pacyeTax.
[TapannenbHOE IPOEKTUPOBAHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHHUE B CTATUCTHKE.
BexTopHOe 3a1aHue MPSMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
CrnoxeHrne rapMOHUYECKUX KOJICOaHMIA.

['paduaeckoe penienne ypaBHEHUH 1 HEPABEHCTB.
[IpaBuiibHBIEC U MOTYNPABUIBHBIE MHOTOTPAHHUKH.
Konunueckue ceueHus: 1 uX NpUMEHEHUE B TEXHUKE.
[Tonstne nuddepeHmana u ero MPUIOKEHHUS.

Cxembl NOBTOPHBIX UCIIbITAHUN bepHyu.

UccnenoBanne ypaBHEHUN U HEPABEHCTB C MAPAMETPOM.

5. TEMATHYECKOE INTAHUPOBAHUE



I[Ipu peanuzamuu coxepkaHusi  0o0Ie0Opa3oBaTEIbHON  yueOHOM
aUCIMIINHBL «MaTtemaTrka: anredpa W Hadajla MaTeMaTHYeCKOro aHalln3a;
reometpusi» B npezenax ocsoenuss OIIOIT CIIO nHa 6a3ze 0CHOBHOTIO 00IIEro
oOpazoBaHusi ¢ mojyueHueM cpennero obmero o6paszoBanus (IIIIKPC,
[ITICC3) makcumanbHas ydeOHash Harpy3ka OOy4YaroIIMXCsl COCTAaBISAET: IO
cenuaibHOCTIM  CIIO  TEXHMYECKOTO UM COLMAJIbHO-3KOHOMHYECKOIO
npodpunert — 351 uwac. U3 Hux aymutopHas (oOs3aTeibHas) Harpyska
oOydarommxcs, BKJIOYas MpakTUyeckue 3aHartus, — 234 wyaca;
BHEAYUTOPHAs CaMOCTOATEIbHAsI paboTa CTyAeHTOB — 117 vacos.

6. IPUMEPHBIU TEMATUUYECKHUMH IIJIAH

Buj yueOHoi padoThI KoanyecTBo yacos
Pa3BuTre NOHATHS O YUCIIE 12
Kophu, crenenu u sjorapudMbl 28
[TpsiMbIe ¥ MTIOCKOCTH B IPOCTPAHCTBE 20
KombunaTopuka 12
KoopuHatel 1 BEKTOPbI 16
OCHOBBI TPUTOHOMETPUHU 31
DyHKIIUU U TpadUKu 18
MHoOTrorpaHHUKHU U KPYTJIbIe Teja 26
Hayana MatemMaTrueckoro aHaausa 24
WNHTerpas u ero npuMeHeHue 15
DneMEeHThI TEOPUH BEPOSITHOCTH U MAaTEMAaTHIE€CKOM CTaTUCTUKH 12
YpaBHEHUS U HEPABEHCTBA 20
BreaynuropHas camocTosITebHas paboTa 117

IIpome:kyTOUHAs aTTecTalMs B (popMe IK3aMeHa

7. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEBHON
AEATEJBHOCTHU CTYAEHTOB

Conepxanue o0y4eHust

XapakTepucTHKA OCHOBHBIX BUI0B AeSITeJIbHOCTH
CTY/IEHTOB(HA YPOBHE Y4eOHBIX AelCTBHIA)

BBenenue

O3HakoOMJIEHHE C POJIbIO MaTEeMaTHUKU B HayKe, TEXHHKE,
HKOHOMUKE,MH(OOPMAIIMOHHBIX TEXHOJIOTHIX M MTPAKTHICCKON
JEeSITEIIbBHOCTH.

O3HakoOMJIEHHE C LEJISIMHM U 3a/la4aMi M3YYCHUS MaTeMaTUKU
npuocBoeHuu npodeccuit CI10 u cnenmansaocTei CIIO.

Aure0pa

Pa3BuTHe MOHSATHS

BeimonHenne apudmMeTndyeckux JIEUCTBUM HAJ YHUCIAMHU,
COYETASTYCTHBIE U MMChbMEHHBIE IPUEMBI.




Haxoxnenue  nOpuOMMKEHHBIX  3HAYEHWM  BEJIMYMH U
MOTPEUTHOCTENBBIYUCIICHUN (a0COMIOTHON U OTHOCUTEIBHOMN);
CpPaBHEHHUE YHUCIOBBIXBBIPAKEHUH.

Haxoxnenue ommOOK B MpeoOpa30BaHUSIX U BBIUYMCICHUSX
(OTHOCHUTCS KO BCEM MYHKTaM MPOTPaMMBI)

KopHnu, crenenu, jora-
pudpmbl

O3HakOMJIEHHE C MTOHATHEM KOpPHS N-U CTENEHH, CBOWCTBAMU
paavKaJIOB U MPAaBWJIAMHU CPAaBHEHUS KOPHEW.
DopMyIMPOBAHUE ONPEAECICHUS KOPHS U CBOMCTB KOpHEM.
Brluncnenne u cpaBHEHHE KOpPHEW, BBINOJHEHUE MPUKHUIKU
3HA4YEHUS KOPHSI.

[IpeoOpa3zoBaHue YHUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
COZIEpKAILNX PAJUKAIIBI.

Boinonnenne  pacueroB mo  ¢dopmynaMm,  COAepIKalIUM
paauKaibl, OCYHIECTBISAS HEOOXOAMMbIE TOACTAHOBKH U
npeoOpa3zoBaHusl.

Ornpenenenue paBHOCUIBHOCTH BBIPAXKEHUN C paJiUKaIaMU.
Peuienne nppalliOHaIbHBIX YPaBHEHHU.

O3HakOMJIEHHE C TOHATHEM CTEINEHU C JIEHUCTBUTEIbHBIM
MIOKa3aTeJEM.

HaxoxneHue  3HAUYEHWI  CTENEHW,  UCHONB3YysS  MpHU
HEO0OXOJIMMOCTUUHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucbiBaHUE KOPHS N-il CTENIEHU B BUJIE CTENEHU C TPOOHBIM
nokasaresieM U Hao0OpOT.

DopMyJIUPOBAHUE CBOWCTB CTEIICHEN. BBIUMCIIEHUE CTEIIEHEN
C palMOHAJIBHBIM IIOKa3aTeJIeM, BBIIIOJHEHUE MPUKUJIKU
3HAYECHUsI CTEIIEHU, CPABHEHUE CTEIICHEM.

[Ipeobpa3oBaHne 4YUCIOBBIX W OYKBEHHBIX BBIPAKCHHM,
COJIEp)KAIIMX CTEIEHU, NPUMEHSSI CBOWCTBA. PelmieHue
II0KA3aTEJIbHbIX YPABHEHUMU.

O3HakoMJIEHHE C TMPUMEHEHHUEM KOpHEM W CTEenmeHeul mpu
BBIYMCIICHUM CPEIHMX, JEJICHUM OTpe3Ka B  «30JI0TOM
CEUCHMM». PelIeHUEenpuKIagHbIX 3aJad Ha  CJIOXKHBIC
IIPOLICHTBI

IIpeoOpa3zoBanue
aJiredpanvecKux
BbIpa:KeHU M

Brimonnenne mnpeoOpa3oBaHuil BhIpAKEHUN, MTPUMEHEHUE
dbopmys, CBS3aHHBIX CO CBOMCTBAMH CTENCHEH U
aorapudmoB.  OmpenencHue  00JIaCTH  JTOIMYCTHMBIX
3HaUCHUU  Jorapu(pMUYecKOTOBbIpaKeHHs.  Pemenue
Jorapu(pMUYECKUX yPABHCHHM

OCHOBBI TPUTOHOMETPHUH

OCHOBHbBIC MOHATHSA

N3ydeHue paauaHHOTO METOJIa U3MEPEHUS YIJIOB BPALICHHUS
UUX CBSI3U C TpaaycHoll Mepoi. WM3o00paxkeHue yrios
BpaIllCHUS HAOKPYKHOCTH, COOTHECEHUE BEIWYMHBI YIrja C
€0 PaCIIOJIOKEHHUEM.

OcHOBHbBIE

HpI/IMeHeHI/Ie OCHOBHBIX TPUI'OHOMCTPHUUYCCKNX TOXACCTB OJIA




TPUTOHOMeETPHYECKHUe
TOXKAECTBA

BBIYMCJICHUSI 3HAYCHUM TPUTOHOMETPUUECKUX (PYHKUIHM MO
OJHOU U3 HUX.

N3yuyenue OCHOBHBIX (OpMYST TPUTOHOMETPUU: (HOPMYJIBI
CJIOXKCHUS,y IBOCHUS, npeoOpa3zoBaHus CYMMBI
TPUTOHOMETPUYECKUX GyHKUUB IIPOU3BEICHUE U
IPOU3BEICHUS B CyMMY M IPUMEHEHUE IPU BBIYUCICHUU
3HAYEHHUS] TPUTOHOMETPHUUYECKOTO BBIPAKECHUS WU YIPOILECHUS

IIpeoOpa3oBanus €ro.
NPOCTEHINX O3HakOMJIEHHE CO CBOWCTBAMM CHUMMETPUM TOYEK Ha
TPUTOHOMETPHUYECKHX €AMHUYHOMOKPY’)KHOCTU WM NPUMEHEHHME UX ISl BBIBOJA
BbIpAKeHHU I dbopMyI1 IpuBeICHNUS.
Pemenne mo QopMyinaM MU TPUTOHOMETPUYECKOMY KPYTyY
IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHHUIA.
[IpumeHnenue OOMIMX  METOJOB  pELICHUS  ypaBHEHUM
(npuBeneHue KJIIMHEWUHOMY, KBaJpaTHOMY, METOJ
Ipocreiimue pPa3NoOKEeHUs Ha MHOXHUTEIU, 3aMEHbl TEePEMEHHOH) Mpu

TPUTOHOMeETPHYECKHUe
YPaBHeHHS U
HepaBeHCTBA

PCHICHUU TPUT'OHOMCTPUYICCKUX ypaBHCHI/II;’I.
YMenue oTMedaTrbh Ha Kpyre peuicHu:A
TPUTOHOMCTPUYCCKNUX HCPABCHCTB.

MPOCTEUIINX

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DYyHKINH.
HousTHE O
HeNpepbIBHOCTH
bynkunn

O3HaKOMIIEHHE C TTOHATHEM NIEPEMEHHOU, TPUMEPAMHU
3aBUCUMOCTEUMEKTY IEPEMEHHBIMU.

O3HakoMIIEHHE C TTOHSTUEM TpaduKa, onpeaeIeHue
NPUHAJICKHOCTH TOUKH Tpaduky QyHkiuu. OnpeneneHue
no GopmyIie mpocTeiielt 3aBUCUMOCTH, BHIa €€ rpaduka.
Bripaxenue no GpopMyieoaHON MepeMeHHOMN Yepe3 ApyTHe.
O3HakoMJIeHHE ¢ orpeiercHueM QyHKIUH, GOpPMYITHPOBAHUE
ero.Haxoxxaenue obiactu onpeeaeHuss U 001acTH 3HaYCHUM

byHKIHH,

CaoiicTBa pyHKUMH.
I'padpuueckas
HHTepNpeTalHS.
IMpumepsl
(GyHKIHOHAIBHBIX
3aBHCHUMOCTEH B
peabHBIXNPOLECCAX U
SIBJICHUSIX

O3HakoMJieHHE c
3aBUCUMOCTEN B
JTUCLUIINH.
O3HakoMJIeHHE C  JOKa3aTelbHbIMH  PAaCCYyKICHHUIMU
HEKOTOPBIX U CBOMCTB JIMHEWHOW M KBaJAPATUIHOW (PYHKITHH,
MPOBEJACHUE MCCICAOBAHUS JIMHEWHON, KYyCOYHO-JIWHEWHOM,
JIpOOHO-TUHEHHOW W KBaJApAaTUYHOW (PYHKIUH, MOCTPOCHUE
ux rpadukoB. [loctpoenne u urteHuerpadguroB GyHKIIHIA.
HccnenoBanne GpyHKITNN.

CocraBienre BuAOB (YHKIMHA 1O JaHHOMY YCIIOBHIO,
pelieHre 3aa4Ha 3KCTPEMYM.

Brinonnenue npeobpa3zoBanuii rpaguka GyHKIUH

[puMepamMu (G yHKIIMOHATBHBIX
pEANbHBIX IpPOLECCaX M3 CMEXHBIX

Oo0paTHble pyHKUUH

N3yuenne noHstus oOpaTHO# (DyHKIIMHU, ONIPEICIICHUE BUIa U
noctpoenue rpaduka oOpaTHON (YHKIUMU, HAXOXKICHUE €€
obnactu

omnpeneyneHuss W obnactu 3HavyeHui.lIpumeHeHue CBOICTB




(GYHKUMUNIPU UCCIEA0BAHUM YPABHEHUN U PEILICHUH 3a7a4 Ha
sKkcTpeMyM.O3HaKOMJIEHUE C IOHSITHEM CJI0KHOU (DYHKIIMH.

Crenennble, Nokasa-
TeJIbHbIE,
JorapupmMudeckue u

Pemenue nokazatenbHbIX U JOTapU(PMUUYECKUX YPABHEHHH U
HEPABEHCTB 110 U3BECTHBIM aJITOPUTMAaM.

O3HaKkOMJIEHHE C TOHSATHEM HENPEPBIBHOM IMEPUOAUYECKON
dyHKuMU, QOpMyJIHpOBAHUME CBOMCTB CHHyCa W KOCHHYCA,
OCTPOECHHE UXTPAPUKOB.

O3HaKOMJIEHHE C TOHSATHEM TapMOHMYECKUX KOJIeOaHUU U
npyUMepaMl TapMOHHMYECKHX KOJeOaHWM [JIs ONHUCAaHUS
IPOLECCOB B (DU3UKEH JIPYTUX 00IACTIX 3HAHUS.
O3HakOMJIEHHE C TOHSATHEM pa3pbIBHOM MEPUOANYECKON
byHkuuu,hopMyaupoBaHe CBOWCTB TAHI'€HCA M KOTaHTeHca,
MOCTPOCHHE UXTPAPUKOB.

[Ipumenenue cBOWCTB (YHKUMH AJIsI CpaBHEHUs 3HAYCHUUH

TPUTOHOMETPHYECKHUE TPUTOHOMETPUYECKHUX byHKIIUH, pelIeHHUs
pyHknum. TPUTOHOMETPUYECKUX YPABHEHUIA.

OopaTtHble [locTpoenue rpaduKoB OOpPATHBIX TPUTOHOMETPUUECKUX
TPUTOHOMETPHYECKHUE GbyHKUIUN U onpesienieHne 1Mo rpagukaM Ux CBOMCTB.
GyHkuuu Brinmonnenne npeodpazoBanus rpaduKkoB

HAYAJIA MATEMATHUYECKOTI'O AHAJIN3A

ITocienoBaTeILHOCTH

O3HakOMJICHHE C TOHSITHEM YHCJIOBOH TOCIIEIOBATEIIEHOCTH,
criocobaMu ee 3aJaHvsl, BRIYHCICHUSIMH €€ YWICHOB.
O3HaKOMJICHHE C TIOHATHEM TIpe/Ieia MOCIe0BaTeTbHOCTH.
O3HakOMJICHHE C BBIYHCICHHEM CYMMBI OECKOHEYHOTO
YUCIOBOTOpsila  HAa  TPUMEpPEe  BBIYUCICHUS  CYMMBI
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKON MPOTPECCHH.
Pemenne 3agad  Ha npuMeHeHHE (QOPMYNBI  CYyMMBI
OECKOHEYHO YOBIBAIOIICH T€OMETPHIECCKON TPOTPECCHH.

IIpouszBoaHas u ee
NpPUMEHEHHE

O3HaKOMIIEHHE C TTOHSTHEM TTPOU3BOTHOM.

Wzydenne u ¢GOpMyITHMpOBaHHE €€ MEXaHUYECKOro W
F€OMETPUYECKOTO CMbICIIA, U3yUYEHHE AITOPUTMA BBIYMCIICHUS
IIPOM3BOJAHOM HA MPUMEPE BBIYUCICHHUS MTHOBEHHOM
CKOPOCTH U yTI0BOr0 K03 duiimeHTakacaTeIbHOM.
CocraBieHue ypaBHEHHS KacaTEILHOU B OOIIIEM BUJIE.
YcBoenue — mpaBwn  auddepeHnpoBaHus,  TaOIUIIBI
MPOU3BOJHBIXJIEMEHTAPHBIX (DPYHKIUN, TNpPUMEHEHUE st
muddepeHnpoBaHUADYHKIMA, COCTAaBICHUS  YpPaBHEHUS
KacaTeJIbHOM.

W3ydenne TeopeM O CBS3M CBOWCTB (QYHKIUHA W
MPOU3BOJHOM, (HOPMYIUPOBKA UX.

[IpoBeneHne ¢ MNOMOIIBIO MPOU3BOJHOM HUCCIEIOBAHUSA
byHKIMY, 3aJaHHON (POPMYITOiA.

VYcraHOBIIeHHE CBSI3U CBOMCTB (DYHKIMH M MPOU3BOJAHOU IO
ux rpadukam.




[IpumeHeHne NOpPOU3BONHOW JUIA  pEIIEHUsA 3ana4  Ha
HaXO0XJCHUE
HauOOJBIIEr0, HAUMEHBILIETO 3HAYEHHS M HA HAXOXKJICHHE
JKCTpEMyMa

IlepBooOpa3Has
U HHTErpaJ

O3HaKOMJICHHE C MIOHSITUEM WHTErpajia U mepBOOOPa3HOM.
N3yuenue npaBuia BBIYUCICHUS IEPBOOOPA3ZHON U TEOPEMBI
Herotona—JleliOnuna.

Pemenue 3a1a4 Ha CBsA3b MEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIUHCIIEHUE IEPBOOOPA3HON A1 JAaHHOU (PYHKIIUH.

Pewienne 3ajay Ha MPUMEHEHUE MHTErpasia JJIsl BIYUCIEHUS
(bu3MUeCKUX BETMYUH U IIOIIAIeH

YPABHEHUSA N HEPABEHCTBA

YpaBHeHUs U CUCTEMBbI
YPABHEHMU.
HepaBeHcTBa U CHCTEMBbI
HEPaBEHCTB C IByMSI
NnepeMeHHbIMH.

Perienne panimoHaIbHBIX, UPPAITMOHATBHBIX, TOKA3aTEIbHBIX
U TPUTOHOMETPUYECKUX YPAaBHCHUHN U CUCTEM.
Hcnons3oBanue cBOUCTB U rpaduKoB PYyHKIMMA 1T pEIICHUs
ypaBHeHui. [loBTOpeHHWE OCHOBHBIX TIPUEMOB pEIICHUS
cucreM.Perienue ypaBHeHHI ¢ MPUMEHEHUEM BCEX MPUEMOB
(pa3yioxeHussHa MHOXUTEJU, BBEJICHUSI HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TpaIeCcKOro MeTo/1a).

Pemienue cuctem ypaBHEHMH C NPUMEHEHUEM Pa3IUYHBIX
crtoco6oB.O3HaKOMJICHHE C OOIIMMH BOMPOCAMHU PEIICHUS
HEPaBEHCTB M HCIIOJIb30BaHNE CBONCTB U TpauKOB (DYHKITUN
MIpU PELICHUU HEPABEHCTB.

Penienre HEpaBEeHCTB U CUCTEM HEPABEHCTB C MPUMEHECHUEM
Pa3JIMYHBIX CTIOCOOOB.

[IpumeHeHHME MaTEeMAaTHYECKMX METOJ0B [ PpEIICHUs
COJICPKATENIbHBIX 3a/1a4 M3 Pa3IMYHBIX 00JacTel HAayKH W
NpakTUKU. VHTEepnpeTUpOBaHUE PE3YyJIbTaTOB C Yy4ETOM
pEATBHBIX OrPAHUYECHHUI.

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSAITHOCTEH U

CTATUCTHUKHA

OcHOBHEIE MOHATHUSA
KOMOMHATOPUKH

W3ydyenne mnpaBuwia KOMOWMHATOPUKM W TPUMEHEHHE TIPH
PEIICHUMKOMOMHATOPHBIX 3a]1a4.

Pemenrie KOMOMHATOPHBIX 3aJa4 METOJIOM Iepedopa H Io
PaBUITYYMHOXKECHHUSI.

O3HakoMJieHHE c MOHATHSIMUA KOMOWHATOPHKHU
pa3MelIeHUsIMH, COYETAHUSIMU, nepecTaHOBKaMu u
dbopMymamMu 17151 UX BBIYUCIICHUS.

OObsicHeHWe W TpUMEHEHHE (OpMyNT IS  BBIYUCICHUS
Pa3MEILICHUI,IEPECTAHOBOK W COYETAaHWM TP PELICHUU
3ajad.

O3nakomiienue ¢ OuHOMOM HbBIOTOHA W TPEYroJbHUKOM
[Tackans.

Peniennie nmpakTrueckux 3aja4 ¢ UCMOJb30BAHUEM MOHSITUHU U




paBUJI KOMOMHATOPUKHU

DJIEMEHThI TEOPUH
BEPOSATHOCTEH

N3ydeHne  KIaCCUYECKOrO0  ONpPENENICHHS  BEPOATHOCTH,
CBOWCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccMoTpeHre  mpUMEPOB  BBIYMCIIEHUS  BEPOATHOCTEH.
Pemenunesanay Ha BRIUMCICHUE BEPOSATHOCTEN COOBITUI

IIpeacraBienue JaHHBIX
(TadaMubI, AUATPAMMBI,

rpagukmn)

O3HAaKOMIIEHHE C TPEACTaBICHUEM YHCIIOBBIX JAHHBIX U UX
XapaKTepUCTUKaAMHU.

Pemenne mnpakrthyeckux 3agad Ha OOpabOTKY YHCIOBBIX
JAHHBIX,BBIYUCIICHUE UX XapaKTEPUCTHK.

I'EOMETPUA

IIpsiMbIe U VIOCKOCTH B
NPOCTPAHCTBE

@opMyJIMpOBKAa W TMPUBEIACHHUE JOKA3aTEIbCTB MPU3HAKOB
B3aMMHOTO  pPACIHOJIOKEHUS  OPSIMBIX M TUIOCKOCTEH.
Pacno3naBanue Ha yepTekax U MOAEIAX PA3NIUYHBIX CIYy4dacB
B3aMMHOTO  pPACIHOJIOKEHUS  OPSIMBIX M TUIOCKOCTEH,
apryMEHTUPOBaHUWE CBOMX CyxAeHU. DopMynupoBaHUE
ONpeAeICHU, TPU3HAKOB U CBOWCTB MapauiebHBIX U
NEPIECHANKYIAPHBIX TUIOCKOCTEH, JBYTPAHHBIX M JIMHEHHBIX
VTJIOB.

BrinosiHeHHE TOCTPOCHUS YIIIOB MEXKY MPSAMBIMU, IPSIMOU
U IUIOCKOCTBIO, MEXIY IUIOCKOCTSMH IO OIMCAHHUIO U
pacro3HaBaHUE UX HA MOJETISX.

[IpuMeHeHne NMpU3HAKOB U CBOMCTB PACIOI0XKEHUS MPSIMBIX
Y TJIOCKOCTEN IIPU PELICHUH 3a]1ay.

N3o6pakeHre Ha pUCYHKaX M KOHCTPYMPOBAHHME HA MOJEISX
NEPHNEHAUKYIIPOB M HAKIOHHBIX K TIUIOCKOCTH, HPSIMBIX,
MAPAUICIBHBIX IUIOCKOCTEH, VYIVIOB MEXAY NOPSIMOM U
IUTIOCKOCTBIO M 0OOCHOBAHHE MTOCTPOCHHUS.

Peuiennie 3aady Ha BBIYKMCICHHE T€OMETPUYECKUX BEJIMYHH.
OnucblBaHME PACCTOSHUS OT TOYKUM JIO0 IUIOCKOCTH, OT
OpsMOM 10 IUIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXAY
CKPCIIUBAOIIUMUCA TMPSAMBIMUA, MEXIYy NPOU3BOJIBHBIMU
dburypamu B mpoCTpaHCTRBE.

@opMyJIMPOBAaHUE U JOKA3bIBAHWE OCHOBHBIX TEOPEM O
pacCcTOSTHUSX(TEOPEM CYIIECTBOBAHMS, CBOMCTBA).
N300pakeHne Ha YepTeXkax W MOJACNISIX PACCTOSHUS W
000CHOBAaHUECBOUX CYxXAeHUU. OmnpelieieHne U BBIYUCIICHUE
paccrosinuil B mpoctpaHcTBe. [Ipumenenne ¢popmys u Teopem
IJTAHUMETPUH [T PELICHU 3a/1a4.

O3HakOMJIEHHUE C MOHATUEM MapaLICIbHOTO MPOEKTUPOBAHUS
U erocBoiicTBaMu. Dopmynuposanue meopemvl O NaIoWaou
OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Teopun s OOOCHOBAHUSI TOCTPOCHHU H
BBIYHCJICHUH.

ApPryMEHTUPOBAaHME  CBOMX  CYXJEHHM O  B3aUMHOM
PaCIONI0KEHUUITPOCTPAHCTBEHHBIX QUTYP.




MHororpaHHuKH

Onncanne M XapakTepUCTHKA  pPa3jIUYHBIX  BUIOB
MHOT'OI'PAHHUKOB,IIEPEUYUCIICHUE UX DJIEMEHTOB U CBOWCTB.
N300pakeHre MHOTOIPaHHUKOB M BBINIOJHEHUE TTOCTPOCHUS
Ha U300paKEHUAX U MOJIEISIX MHOTOTPAaHHUKOB.
Brluncnenue  JIMHEHHBIX  JJIEMEHTOB U YIVIOB B
IPOCTPAHCTBEHHBIXKOHPUTYpaIUsX, apryMEHTHUpPOBaHUE
CBOUX CYXXJICHUM.

XapakTepucTUKa W U300paK€HUE CEYEeHMs, pPa3BEPTKU
MHOT'OI'PAaHHUKOB,BBIYMCIICHUE TUIOLIAEN ITOBEPXHOCTEM.
[locTtpoenune mnpocTedmmMx cedeHuid KyOa, MPU3MBI,
nupamuabl.  [Ipumenenue ¢akTtoB U cBeleHUH U3

TUIAHUMETPHUH.
O3HakoMJIEHHE C BHUJAAMH CHUMMETPUM B MPOCTPAHCTBE,
dbopmynupoBaHue OIpEICIIEHU I 151 CBOMCTB.

XapaKTepI/ICTI/IKa CUMMCTpPHUHU TCJI

BpalllCHUA 1 MHOT'OT'PAaHHUKOB.

HpI/IMGHGHI/IG CBOMCTB CUMMCTpPHUHU IIPpU PCHICHUHU 3adaY.
Hcnons3oBaHue HpI/IO6peT€HHBIX 3HAHUM HJIs1 UCCIIEAOBAaHUA
U MOICIIMPOBAHUS HCCIIOKHBIX 3a1a4.

H306pa}K€HI/I€ OCHOBHBLIX MHOI'OTPAaHHHWKOB M BBIIIOJIHCHHUC
PUCYHKOBIIO YCJIOBUAM 3a14a4.

Tesa u moBepxXHOCTH
BpallleHUs

O3HakoMJIEHHE C BUJAMH TeJl BpalleHus, GopMyIupoBaHUE
UX OIPENICIIEHUN U CBOWCTB.

@opMyJIMPOBAHUE TEOPEM O CEUCHHH IIapa IJIOCKOCThIO U
IJIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTUKa ¢ HM300paKeHHWE TeNl BpAICHHS, UX
pa3BEpPTKHU, CEUCHUA.

Pemienne 3a1a4 Ha NOCTPOECHUE CEYECHUM, BBIYMCIICHUE JIJIUH,
paCCTOSHUM, YIJIOB, N [IpoBenenue
JIOKA3aTEJIbHBIX PACCYKICHUMIIPU PEIICHUH 3a]1a4.
[IppuMeHEeHHE CBOMCTB CUMMETPUU NPU PELICHHUM 3a7a4 Ha
TeJa BpalleH!s:, KOMOMHAITHIO TEll.

N300pakeHHe OCHOBHBIX KPYIJIBIX TEJ M BBHIIIOJHCHUE
PHUCYHKA MOYCIOBHUIO 3aJJa4H.

HN3mepenust
B reOMeTpUuM

O3HakoMJIEHHE c MMOHSTUSIMU TUIOII AN u
00BbEMa,aKCHOMaMUH CBOMCTBAMH.

Koopaunatsl
U BEKTOPBI

O3HakoMJIEHHE C TOHSATHEM BeKTopa. M3ydyeHue aexkapToBOit
CHCTEMBl KOOPJAMHAT B TMPOCTPAHCTBE, NOCTPOECHUE IO
3aJJaHHBIM KOOPAMHATAM TOYEK M IUIOCKOCTEW, HAXOXKJICHUE
KOOPAMHAT TOYEK.

Haxoxnenue ypaBHEHHIl OKpPYKHOCTH, C(epbl, MIOCKOCTH.
Brruncnenne paccTossHAN MEXy TOUKAMMU.

N3ydyeHne CBOKMCTB BEKTOPHBIX BEJIMYMH, IIPABUII PA3JIOKECHUS




BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXO0XKIACHUS
KOOpJIMHAT BEKTOpa B NPOCTPAHCTBE, IMPABUI JCHUCTBUM C
BEKTOpPaMH, 3aJaHHBIMHA KOOpAUHATaAMU.

[IpuMmeHeHne TeopuM IpU PELICHUM 3a4ad Ha JEUCTBUA C
BEKTOpPaMH.

N3ydyeHne CKaJsIpHOTO MPOU3BEACHUS BEKTOPOB, BEKTOPHOTO
ypaBHEHUS INPAMON U IUIOCKOCTU. [IpumeHenue Teopuu npu
peLIeHUH 3aJad Ha JEUCTBHUS C BEKTOpaMH, KOOPIMHATHBIN
METOJ, NPUMEHEHUEBEKTOPOB IS BBIUYUCIICHUS BEJIUYUH
YIJIOB U PACCTOSTHUM.

O3HaKkOMJIEHHE C 10KAa3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMHOM  DACIIOJIOKEHMM IPSAMBIX M IUIOCKOCTEH €
VICIIOJIb30BAHUEMBEKTOPOB.

8. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEHEHUEITPOI'PAMMBI
YYEBHOM JJUCITUITIJIAHBI

VY4eOHbIl KaOWHET ¢ BO3MOKHOCTBIO CBOOOTHOTO JOCTYn B MHTEpHET BO
BpeMsi y4eOHOTO 3aHATHS W TEpPHOJ BHEYYEOHOH  JeSATEIbHOCTH,
MYJIBTHMEINHHOE O00O0pYyAOBaHMWE, TIOCPEICTBOM KOTOPOTO YYaCTHHUKH
o0Opa3oBaTeIpHOrO0  MpoIlecca  MOTYT  MPOCMATPHBATh  BH3YaJbHYIO
MHPOPMAIMIO 110 MaTeMaTHKe, CO3[aBaTh IMPE3CHTAINH, BUIACOMAaTEpUaIbI,
WHBIC JOKYMEHTBHI.

Bcocta  y4eOHO-METOAMYECKOTO M MaTepHaIbHO-TEXHHUYECKOTO
obecrieueHus1 IporpaMMbl YUeOHOM TUCHMIUIMHBI «MaTeMaTnka: anredpa u
Hadajga MaTeMaTHYeCKOTO aHAJIN3a; TEOMETPHS» BXOISAT:

* MHOTO(QYHKIIMOHAJIBHBIN KOMIUIEKC MPEroaBaTes;

* HAMAIHBIE TOCOOMS (KOMIUIEKTHI Y4YeOHBIX TaONHIl, IUIAKaTOB,
MOPTPETOB BBIIAIOIIUXCS YUCHBIX-MAaTEMAaTUKOB U JIp.);

* uH(GOPMAIIMOHHO-KOMMYHUKATHBHBIE CPEJICTRA;

* DIKpPaHHO-3BYKOBBIE TOCOOMS;

* KOMIUIEKT TE€XHUYECKOM JIOKYMEHTaluMHh, B TOM YHUCJIE Nacnopra Ha
cpeAcTBa OOy4YEHMs, MHCTPYKIHMHU MO UX HUCIOJb30BAHUIO U TEXHUKE
0e301acHOCTH;

* OubnmoTeuHbIid (POH/I.

B Ooubnuoteunsrit  ¢GoHA  BXomAT y4eOHWKH, Y4eOHO-METOIMYECKHE
komiuiekTel (YMK), oOecneduBaroiiye OCBOCHHE YYEOHOW JTHUCIUILIMHBI
«MaremaTtrka: anreOpa ¥ Hadajga MaTEeMaTHYECKOTO aHAJIM3a; IeOMETPHsY,
PEKOMEHJOBaHHBIC WM  JONYIICHHBIC  JUII  HCIOJB30BaHUSA B
mpoeCCHOHAIILHBIX ~ 00pa30BaTeIbHBIX  OpPraHU3AIUAX, PCATH3YIOIIUX
00pa3oBaTEIBLHYIO MPOTPAMMY CpPEIHEro o0IIero oOpa3oBaHHs B Ipeseax
ocBoenust OIIOIT CIIO nHa 6a3e 0CHOBHOTO 00I1IETO 00pa30BaHUS.

bubnuoreunsii  GoHA MOXKET OBITH JIONOJHEH SHIMKIONCIUSIMH,




CIIPAaBOYHUKAMU, HAYYHOU, HAYYHO-IIOIYJIAPHOU U APYIOM JIMTEPATYpPOH IO
MAaTEeMaTHKeE.

B npouecce ocBoeHuss mporpamMmbl yueOHOM TUCUUIUIMHBL «MaTtemaTuka:
anrebpa M Hayaja MaTEeMaTHYECKOrO aHajau3a; TEeOMETPHs» CTYIEHTHI
JOJKHBI TIOJIYYUTh BO3MOXHOCTH JOCTYNA K 3JEKTPOHHBIM Yy4€OHBIM
MarepuajiaM [0 MaTeMaTHKE, UMEIOIUMCS B CBOOOJHOM JOCTYIE B CETH
WNuTepHeT (37€KTpOHHBIM KHUTaM, MPAaKTUKyMaM, TecTaMm, matepuanam EI'D
u ap.).

9. PEKOMEHAYEMAS JIMTEPATYPA

s cTtyneHToB

Anumos Ill.A. u op.Marematuka:anrebpa M Hayajga MaTEeMaTUYECKOTO
aHanusa,reoMeTpus. Anredpa ¥ Hayajga MaTeMaTUYECKOro aHanu3a (0a30BbIii
U yriiyonensubiid ypoBHau).10—11 xnaccel. — M., 2014.

Amanacan JI.C., Bymyzose B.®., Kaoomyes C.b. u op.MatemaTtuka:anredpa

U HayajamaTemaTuueckoro ananusza. ['eomerpus. ['eometpus (0a30Bbli U

yrayOneHHsiit ypoau). 10—11kmaccer. — M., 2014.

bawmakos M.JM.Marematuka:y4eOHUK AJIsl CTYA.YUPEKIECHUN Cpea.nmpod.

obpazoBanusa. —M., 2019.

bawmaxos M.U Marematuka.COOpHHUK 3a1a4 npoGuIbHOM

HanpaBieHHocTu:y4eO.[locobuennss cryn. yupexaeHuil cpern. mpod.

obpazoBanusa. — M., 2014.

bawmaros M. Marematuka.3aqauyHuk:yde0.mocoome TS

CTYI.YUIpeKIeHuH cpea.nmpod.oopazoBanus. — M., 2019.

I'yces B.A., I pueopves C.I., Hsoneuna C.B.Matematuka s ipodeccuii u

CIIEUAIBHOCTEHCOMAIBHO-9KOHOMUYECKOTO Tpomsi:  ydeOHHK IS

CTYJI. YUPEXKJICHHH cpen.npod. oopazoBanus. — M., 2014.

Konseun FO.M., Tkaueea M.B,Dedeposa H.E. u op.Marematuka:anredpa u

Hayajla MaTeMaTH4eCcKoro aHaiausa. Ainredpa W Hadajga MaTeMaTUYeCKOTO

aHanu3a (0a30oBbIi M yrayOnmeHHbId ypoBHM). 10 kimacc / mom pen.

A.b.)Kmwxuenko. — M., 2014.

Konseun IO.M., Trauesa M.B.,@edeposa H.E. u op.MatemaTtuka:anredpa

¥ Havajla MaTEeMaTUYECKOro aHajan3a. Anrebpa u Hayalla MaTeMaTUYeCKOTo

aHanmm3a (0a30BBIA W yrayOneHHBIW ypoBHHM). 11 kjmacc / mopm pen.

A.B.)Kmxuenko. — M., 2014.

J{ns mpenonaBarenen

®enepanpHbiii 3akoH 0T 29.12.2012 No 273-®3 «OO6 o6pa3oBaHuu B
Poccuiickoit @enepauun». [Ipukaz MunuctepcTBa o0pa3oBanusa U Hayku PO
ot 17.05.2012 Ne 413 «O06 yrBepxkaeHun ¢eaeparbHOTO TOCYAapPCTBEHHOTO
00pa3oBaTEILHOTO CTaHIapTa CPEHErO (MOIHOT0) 001IEeT0 00pa30BaAHUM.
[Tpuka3z MunuctepctBa 0o06pazoBanust 1 Hayku PD ot 29.12.2014 Ne 1645
«O BHecenuu usmeHenuit B Ilpuka3 MunucrtepcTBa oOpa3oBaHUs U HAyKU
Poccuiickoit  ®epeparuu ot 17.05.2012 Ne 413 «“O06 yTBepKaeHUU
denepaibHOTO TOCYAAPCTBEHHOIO O00pa30BATENbHOIO CTAHIAPTa CPEAHErO



(mosHOTrO0) 0011IETO 0OPA30BAHUS .

[Tucemo JlemaprameHTa rocy1apCTBEHHON MOJUTHKU B c(hepe MOArOTOBKU
pabouux kaapoB u JIIO MunucrepcrBa oOpazoBanuss u Hayku PD or
17.03.2015 Ne 06-259 «PexkomeHmanmuu 0O OpraHuW3aluy MOJYYEHUS
cpeaHero oo6miero oOpa3oBaHUs B Mpeneiax OCBOSHUS 00pa3oBaTElIbHBIX
MPOrpaMM CpeHEro npodeccuoHanbHOro 0Opa3oBaHUs Ha 0a3e OCHOBHOIO
oOmero  oOpa3oBaHMsi C  y4eToM  TpeOoBaHM  (eaepaabHbIX
rOCy/IapCTBEHHBIX 00Pa30BaTENbHBIX CTAHAAPTOB U MOJydyaeMoi npodeccuu
WM CHELMAIBHOCTH CPEIHETO MPOPEeCcCUOHATBHOIO 00pa30BaHUS».

bawmakos M.M.MatemaTtka:KH.AJisl TPENoaBaTess :MeTo1.ocooune. —

M., 2013 Bawmaxose M.U., I]vicanos LIl.[.Metoguueckoe mocooue s

IMOJATOTOBKH K EI'D. —M., 201
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