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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma o061eoOpa3oBaTenbHON yueOHOM aucuuiuinHa «MaremaTHka:
anredpa U Hayaja MaTeMaTUYECKOro aHalIu3a; reomeTpus» (naisee — «MartemaTu-
Ka») MpeJHa3HayeHa JJis U3YYeHHUs] MaTeMaTHUKU B MPOQECCHOHANBHBIX 00pa3oBa-
tenbHbIX opranuzanusax CIIO, peanusyrommx o00pa3oBaTENbHYIO MPOrpamMmy
cpeaHero oO1ero oopa3zoBaHusl B Mpejieiax OCBOSHUSI OCHOBHOU MpodeccruoHab-
Hoit o6pazoBaTenbHO nporpammel CITO (OITIOIT CIIO) Ha 6a3e ocHOBHOTO 00111€e-
ro oOpa3oBaHus TMpPHU MOATOTOBKE KBAJIU(PUIIMPOBAHHBIX PabOUYMX, CIyXKallUuX U
CHEIUAINCTOB CPEHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero ob1ero
oOpa3oBaHus, NMPEAbIBISIEMBIX K CTPYKTYPE, COJIEPKAHUIO U Pe3ysIbTaTaM OCBOE-
HUSl y4eOHOUM AuciuIuiMHbl «MaTeMaTrkay, B COOTBETCTBUM ¢ PekoMeHnanusamu
110 OpPTaHMU3aIUU MOJIYYEHHsI CpPEJTHEro 001Iero o0pa3oBaHus B peiesax OCBOCHUS
00pa30BaTeIbHBIX IPOIPaMM CPEIHEro NMpodeccuoHaIbHOro 00pa3oBaHus Ha Oaze
OCHOBHOT'O 0011ero o0pa3oBaHus ¢ ydyeToM TpeOoBaHMM (enepanbHBIX rocynap-
CTBEHHBIX 00pa30BaTeNIbHbIX CTaHJAPTOB U MOJIy4aeMON MpPOPEeccCUM WIH CHELH-
QJIBHOCTH CpeAHEro mnpodeccuoHalbHOTO oOpa3oBaHus (mucbMo JlemapTameHTa
rOCy/IapCTBEHHOM MOJMTHKHU B chepe MoAroToBku padbounx kaapos u JII1O Muno-
opHayku Poccun ot 17.03.2015 Ne 06-259).

Copnepxanue nporpaMmel «MareMaTuka» HalpaBI€HO Ha JOCTH)KEHUE Clle-
IYIOIIUX HeJIeH:

» obecrieueHre CHOPMUPOBAHHOCTH MPEACTABICHUNA O COIMAIBHBIX, KYJIb-
TYPHBIX U UCTOPUYECKUX (DAKTOpax CTAHOBJICHUS MAaTEMAaTUKU;

* oOecrnieueHre chOPMUPOBAHHOCTH JIOTHICCKOTO, aJITOPUTMHUSCKOTO M Ma-
TEMAaTU4€-CKOI0 MBILLIICHUS;

 o0OecreyeHne COPMUPOBAHHOCTH YMEHUN MPUMEHSATH MOJYYCHHbIE 3HA-

HUSI IPU PELIEHUH PA3JIMYHbIX 3a/a4;
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* obecnieueHue cPopMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KakK ya-
CTH OOLIEYEIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SA3bIKE HAYKH, NO3BOJISIOLIEM
OMUCHIBATh U U3yUYaTh peajbHbIC MPOIIECCHI U SBJICHHUS.
B nporpammy BKIIIOUEHO COJIep KaHKE, HAIPaBIEHHOE Ha (POPMUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUHN, HEOOXOIUMBIX JJIsl KauecTBeHHOTo ocBoeHus OI1OI1T
CIIO na 06a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOJTYYEHUEM CPETHEro OOIIEro
00pa3oBaHus; MPOrpaMMBbI TOATOTOBKH KBaTU(UIIMPOBAHHBIX pabOUMX, CITyKa-
IIMX; TPOTrpaMMBbl MMOATOTOBKH criennanuctoB cpennero 38eHa (IIIKPC, IIICC3).
[Iporpamma yueOHOM quCHMIUIMHBI «MaTemMaTuKa sIBISETCS OCHOBOM st
pa3paboTKu pabouux MpPOrpaMM, B KOTOPBIX NpodeccruoHaIbHble 00pa3oBaTellb-
HbI€ OpraHU3alliy, PeaTU3yIolne 00pa30BaTeNbHYIO MTPOrpaMMy CpPEeIHEro ooIe-
ro oopasoBanusi B npejaenax ocsoenus: OIIOII CIIO na 6a3e 0OCHOBHOTO 001IETO
o0pa3oBaHus, YTOUHSIOT COJIepKaHne yueOHOro maTepuana, mocjiae0BaTeIbHOCTh
€ro U3y4yeHwusl, pacnpeiesieHue yueOHbIX 4acoB, TEMAaTUKY pedepaToB, BUII CAMO-
CTOATENBHBIX padoT, YUUTHIBAs CHEIUPUKY MPOrpaMM MOATOTOBKU KBaTU(DUIIUPO-
BaHHBIX PaboOYMX, CIyKAlIUX U CIEHHUATUCTOB CPEAHETO 3BEHA, OCBAaUBAEMOM
npodeccun Uil CHeualbHOCTH.
[Iporpamma MOKET MCIOJIB30BAThCS APYTMMH MPOGECCHOHAIBHBIMU 00pa-
30BaTEJIbHBIMU OpPTaHU3ALUSIMH, PEATU3YIOIMUMH 00pa30BaTEIbHYIO MPOTrpamMmy
cpeaHero obmiero obpasoBanus B npenenax ocoenus ocHoHoit OITOIT CIIO na

6a3e ocHoBHOTO 0011ero oopazoBanus (IITTKPC, ITIICC3).

1.1. O6mas xapakTrepucTuKa y4eOHOH AN CUUIIMHbI

Marematuka siBisieTcss (QyHIaMEHTAIBHOW 00IIe00pa30BaTENbHON THUCIIH-
IJTMHOM CO CJIOKHUBIIMMCS YCTOMYUBBIM COJIEPKAHUEM M OOIIMMHU TPEOOBAHUSMHU
K TTOATOTOBKE 00YJaronuxcs.

B npodeccrnonanpHbix 00pa3oBaTENbHBIX OPTaHU3AIMNAX, PEATU3YIOMNX 00 -
pa3oBaTeNbHYIO MPOrpaMMy cpeHero o0iiero oopa3oBaHus B Mpejiesiax OCBOCHUS

OIIOII CIIO Ha 6a3e ocHOBHOro oOIiero oOpa3oBaHUs, U3yYCHHUE MaTeMaTUKU
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HMMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTU OT Npoduisi mpodeccuoHaibHoro odpa-
30BaHMUS.

IIpu ocBoenun mnpodeccuit CIIO u cneumnansHocTeil CIIO ecrecTBEeHHO-
Hay4yHOro mpo-puiga npodeccruoHanbHOro oOpa3zoBanus, crneuuanbHocteil CIIO
TYMaHUTApHOTO Mpoduisi NpodhecCuoHAIBLHOTO 00pa30BaHUsl MaTEMaTUKa U3yda-
ercst Ha 6a3oBoM ypoBHe PI'OC cpeanero oOiiero o6pa3zoBaHusl; MPU OCBOCHUU
npodeccuit CIIO wu cnenumanbHocTeit CIIO TEeXHUYECKOTO U COLMAIBHO-
HKOHOMHYECKOro Mpoduiiei mpodeccuoHaIbHOro 00pa3oBaHusl MaTeMaTHKa HU3Y-
yaeTcs 6osee yriy0neHHo, Kak npoduiabHas yueOHas NUCHUILIMHA, YUUTHIBAOIIAs
cnenupuKy ocBauBaeMbIX Npodeccuil WK CreralbHOCTEN.

DTO BbIpa)KaeTcsd B COJAEPKaHUM OOyUEHHsI, KOJIMYECTBE 4YacoB, BBIJEIsC-
MBIX Ha W3Y4YEHHUE OTJEIbHBIX TEM MPOTPaMMBbl, TTyOMHE MX OCBOCHHS CTYJIEHTa-
MU, 00bEME U XapaKTepe MPaKTUYECKUX 3aHATHH, BUAaX BHEAYTUTOPHONU CaMOCTO-
ATETLHOU pabOTHI CTYJEHTOB.

OO61mue 1enu u3y4eHusi MaTeMaTUKH TPAJUIIMOHHO PEAIM3YIOTCS B YEThIPEX
HAIIPABJICHUSIX

1) oOmiee mpencTaBieHe 00 UAEAX U METOIaX MATEMATHKH;

2) UHTCIUICKTYaIbHOE Pa3BUTHE;

3) oBiajicHHEe HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSAMHU U YMCHHUSIMH;

4) BocmUTaTEIbHOE BO3/ICHCTBHE.

[Ipodunmuzanus ueneil maTeMaTuyeckoro oOpa3oBaHUs OTpakaeTcs Ha BbI-
O0ope MpUOPUTETOB B OpraHM3alMM Y4eOHOH AesTenbHOCTH oOydarommxcs. Jis
TEXHUYCCKOT0, COIMAIBLHO-?KOHOMUYECKOTO Mpoduiied nmpodecCuoHaIbHOTO 00-
pa3oBaHMsI BBHIOOp LI€JIel CMENIaeTcsi B MpParMaTudeckoM HaIpaBIICHUH, Mpeay-
CMaTpPUBAIOIIEM YCHJICHHE U PAaCUIMPEHUE MPUKIATHOIO XapaKkTepa U3y4eHHs Ma-
TEMaTHKH, MPEUMYIIECTBEHHON OpHUEHTAllMd Ha aJITOPUTMHYECKUN CTHJIb TO3HA-
BaTEJIbHOMN AesITeNbHOCTU. )i TyMaHUTapHOTO U €CTECTBEHHO-HAYyYHOTO MpOdu-
nei npodeccoHabHOTO 00pa3oBaHus 0oJiee XapaKTEPHBIM SIBISIETCS YCHUIICHHE
OOILIEeKYIBTYPHOI cOCTaBisIfOlIEH y4eOHON JUCUUILIMHBI C OpUEHTallMel HA BU3Y-

aIbHO-00pa3HbIA U JIOTHYECKUN CTUIIU YUYEOHOM padOThI.
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N3yuenne MareMaTuku Kak NpouibHON 0011e00pa30BaTeNbHON yueOHOM
JTUCITUTUTMHBI, YYUTBHIBAIONICH CIeM(PUKY OCBAaMBAEMBIX CTYACHTaMH TMpodeccuit
CIIO unu cnemmansHOCcTH CIIO, 06ecmeunBaeTes:

* BEIOOPOM Pa3IMYHBIX MTOAX0A0B K BBEJCHUIO OCHOBHBIX TIOHSTHIH;

* (hopMupoBaHHEM CHUCTEMBI YUEOHBIX 3aJaHUM, oOecrneunBaromux Ppdex-
TUBHOE OCY-IIECTBICHUE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

* oboraIeHueM CIeKTpa CTUIel yueOHOM AesTeTbHOCTH 3a CUeT CorjacoBa-
HUS C BEIYIIUMH JCATEIHPHOCTHBIMU XapaKTePUCTUKAMK BBIOpaHHOU mpodeccun /
CTIIEIUAJIBHOCTH.

[IpodunsHas cocrapistomias oTpakaercss B TPeOOBaHUSX K IOJITOTOBKE
00ydJaromuxcs B 4acTH:

* 00mIel CUCTeMBI 3HAHUMN: COJIepKATEIbHBIE TPUMEPHI UCTIOJIb30BAHUS Ma-
TEMaTUYECKUX UACH U METOJ0B B MPOeCCUOHATBLHOMN JAeATeTbHOCTH;

* YMEHHMII: pa3nuure B YpOBHE TPEOOBAHUM K CIOKHOCTH MPUMEHSEMbIX ajl-
TOPUTMOB;

* MPAKTHUYECKOTO UCIOJIb30BAHUS MPUOOPETEHHBIX 3HAHUN U YMEHUN: UHIH-
BUIyaJIbHOTO Yy4eOHOTO OMbITa B MOCTPOCHUU MATEMATHYECKUX MOJEIICH, BBITIOJ-
HEHUU UCCIIEIOBATEIBCKUX TTPOEKTOB.

Taxum oOpazom, peanuzanus cofep>kaHus y4eOHON NUCIMILTMHBI OPUEHTH-
pyeT Ha MPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK YUeOHOU paboTHI,
3aBUCSIIMX OT Tpoduiis mpodeccrnoHaNbHOTO 00pa30BaHUs, MOJTYYEHHUS OIbITa
MCITIOJIb30BAaHUSI MAaTEMATHKU B COACPKATENBHBIX U MPO(ECCUOHATHHO 3HAYUMBIX
CUTyallusIX MO CpPaBHEHUIO ¢ (HOPMATbHO-YPOBHEBBHIMU PE3yJIbTaTUBHBIMU Xapak-
TEPUCTUKAMU OO YUCHHSI.

Coneprxanve yueOHOU JUCIUIUTMHBI pa3paboTaHO B COOTBETCTBUHU C OCHOB-
HBIMH COJIEP)KATeITLHBIMU JIMHUSIMHU OOYUCHHSI MAaTEeMATHKE:

* anreOpanyeckasl JUHUS, BKIIIOYAIONIAsl CHUCTEMATH3AIMIO0 CBEJACHHHA * O
YyHUCax; U3-yueHUEe HOBBIX M 00O0OIIEHHE paHee M3YUYCHHBIX Omepainuil (Bo3Beje-
HUE B CTEIICHb, U3BJICUCHUE KOPHS, JorapuMUpOBaHUE, CHHYC, KOCUHYC, TAHTCHC,

KOTaHI'CHC U O6paTHBIe K HI/IM), HN3YUYCHHUC HOBLIX BHJ0OB YHCIIOBBIX BBIpa)KCHHfI u
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dbopMys; COBEPIICHCTBOBAHHUE MPAKTUUECKUX HABBIKOB U BBIUUCIUTEIBLHOU KYJIb-
TYpbl, PacIIMPEHUE U COBEPIICHCTBOBAHHUE aire0pandyeckoro arrmapara, chopmu-
POBAHHOI'O B OCHOBHOM IIIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUI0 MATEMAaTUHYECKUX U
MIPUKJIAIHBIX 3a]1a4;

* TEOPETUKO-(DYHKIIMOHAJbHAS JIMHUS, BKJIOYAIOIIAsh CHUCTEMATH3alMIO0 U
pacuipeHue cBefieHu 0 (PYHKIMAX, COBEpPIICHCTBOBaHUE rpad)UueCcKuX yMEHUH;
3HAKOMCTBO C OCHOBHBIMU HJCSMHU U METOJIaMH MAaTE€MaTHYECKOI0 aHaIu3a B 00b-
eMe, TIO3BOJISIONIEM MCCIEI0BATh dJIEMEHTapHbIe (DYHKIIUU U PEIIaTh MPOCTEHIITHE
reoMeTpudeckue, Gu3nyeckue u Apyrue mpuKiiaaHbie 3a1a4H;

* JINHUS YPAaBHEHUW W HEPABEHCTB, OCHOBaHHAsI HAa MOCTPOCHUU U UCCIIEO0-
BaHUM MaTeMaTHYECKUX MOJIEJECH, MepeceKaroniascs ¢ aaredpandeckol U Teope-
TUKO-(DYHKITMOHAJILHOW JIMHUSMHU W BKJTIOYAOIIAs Pa3BUTHE U COBEPIICHCTBOBA-
HUE TEXHHKU anreOpanyecKkux MpeoOpa3oBaHUM NJis PEIICHUs ypaBHEHUM, Hepa-
BEHCTB U CUCTEM; (POPMUPOBAHHUE CIIOCOOHOCTU CTPOUTH U MUCCIEAO0BATH MPOCTEN -
1€ MaTeMaTUYeCKue MOJIENI NIPU PEIIeHUH MPUKIAAHBIX 3a7a4, 3a]a4 U3 CMEX-
HBIX U CHEIUATbHBIX TUCIUILINH;

* reOMETpUYECKas JIMHUS, BKIIIOYAIOIIas HarJsHbIe MPEJCTaBICHUs O MPo-
CTPaHCTBEHHBIX (PUTYpax M H3y4E€HHE UX CBOWCTB, (DOPMUPOBAHHE U PA3BUTHE
IPOCTPAHCTBEHHOTO BOOOPaXKEHUSI, Pa3BUTHE CIIOCOOOB T€OMETPUUECKUX U3Mepe-
HUM, KOOPJIMHATHOTO M BEKTOPHOTO METOJOB JUISl PEIICHHS MaTeMaTUYeCKUX U
MPUKJIAIHBIX 33]1a4;

* CTOXACTUYECKas JIMHUS, OCHOBaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX yMe-
HUW, TPEACTABICHUNW O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTAX OKpY-
KAIOILIET0 MUpA.

Pazgensl (TeMbl), BKIIOYEHHBIE B COJIEpXKAHUE YYEOHOW MUCHUIIIMHBI, SIB-
JSIOTCA OOMMMU I BceX mpoduieil mpodeccrnoHaabHOro o0pa3oBaHUuS W TPHU
BCeX oObemMax y4eOHOro BpEMEHH HE3aBUCHUMO OT TOTO, SIBISICTCS JIM y4deOHas
nuciuiinHa «MaTteMaTtukay 6a30BOM WM TPOGUIBHOM.

B npumepHbIX TeMaTHYeCKHUX IUJIaHaX MPOTrpaMMbl Y4YeOHBIN Marepuan

npcacTaBjICH B (1)OpMe qJepeaAyromerocsa pasBEPToiIBaHUA OCHOBHBIX COACPKATCIIb-
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HBIX JIMHUHA (aire0panyeckon, TeOpEeTUKO-()YHKIIMOHAIBLHOW, YpaBHEHUI U Hepa-
BEHCTB, T€OMETPUUECKOM, CTOXaCTUYECKOI), UTO MO3BOJSET TMOKO KCIOIb30BAThH
UX PAacIOJIOKEHUE U B3aHUMOCBS3b, COCTABIATh pa0OUMid KaJeHIapHBIM IU1aH, MO-
pa3zHoOMy Yepenysl yueOHble TeMbl (TJ1aBbl yueOHUKaA), YUUThIBask Mpopuiib mpodec-
CHOHAJILHOTO 00pa3oBanusl, crenuduky ocBanBaeMoi npodeccun CIIO unm cre-
uuansHoctu CIIO, rmyOuHy M3y4yeHus maTepuaia, YpOBEHb MOJITOTOBKH CTYJEH-
TOB I10 MIPEIMETY.

[Ipennaraembie B MpUMEPHBIX TEMATHUYECKUX TUIAHAX pa3Hble 00BEMbI yuel-
HOTO BPEMEHM Ha U3y4YEHHE OJHOW U TOM K€ TEMbl PEKOMEHYETCs UCIOIb30BaTh
JUTSL BBITIOJTHEHUSI PA3NIMYHBIX Y4eOHBIX 3aaHui. TeM caMbIM paznuyus B Tpedo-
BaHUSAX K pe3ylbTaTaM OO0yuYeHHUs MPOSIBATCS B YPOBHE HABBIKOB MO PEIICHUIO 3a-
Jla4d 1 OIBITE CaMOCTOSATENbHON paboThl. M3yuenue oOrieobpa3oBaTeIbHON yueo-
HOM JMCHMIUIMHBI «MaTemMaTHKa» 3aBepIlaeTcs MOBEIEHUEM UTOTOB B (popme K-
3aMeHa B paMKax MPOMEXKYTOYHOM aTTecTallud CTYJEHTOB B IPOIIECCE OCBOCHUSA
ocHoBHo# OIIOII CIIO c nmonyuenuem cpeanero odmero oopazoBanus (ITIIKPC,
[IICC3).

B pazgene mporpammel «Copepkanue y4eOHON IUCUHUILIUHBD) KYpCHUBOM
BBIJIEJIEH MaTepHall, KOTOPHIM MpU U3YyYECHUH MaTeMaTHKW Kak 0a30BOM, Tak U
npoGUIEHON yU4eOHOM TUCIUIIITUHBI, KOHTPOJIIO HE TOJJICKHUT.

1.2. MecTo y4eOHOM TUCUUILIMHBI B YUEOHOM IJIaHe

VYyebOnas auciuruimaa «Marematuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHaJIM3a; TEOMETPHUS» SBJISETCS YIeOHBIM NPEIMETOM 00s3aTeIbHON MPEAMETHOM
obnactu «Marematuka u nuaopmatuka» ®I'OC cpennero o61mero oo6pazoBaHusl.

B npodeccronanpHbix 00pa3oBaTENbHBIX OPTaHU3AIMNSAX, PEATHIYIOMINX 00-
pa3oBaTEIBHYIO MPOTPaAaMMy CPEIHETo O0IIeTo 00pa3oBaHus B Mpe/eiaax OCBOCHUS
OIIOIT CIIO Ha 6a3e ocHOBHOrO 00mIEero oOpa3oBaHMs, y4eOHAs TUCIUILIIMHA
«Marematnka» wu3y4aeTcsi B 00IIe00pa3oBaTebHOM IHKIJIE Y4YeOHOrO TUIaHa
OIIOII CIIO na 6a3e OCHOBHOrO 0OO0IIEro 00pa30BaHUs C MOJYYEHUEM CPETHETO

obmrero oopazoanus (ITIIKPC, TITICC3).
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B yue6npix mnanax [HIIKPC, [IIICC3 y4yeOHas qucuumuinHa «MartemaTuka
BXOJIUT B COCTaB 0O0IIMX 00II€e00pa30BaTENbHbIX YUEOHBIX TUCUUILUINH, GOopMUpy-
eMBbIX U3 00s3aTenbHbIX npeaMeTHbix obnacteit ®I'OC cpeanero obmero odpaso-
Banud, s npodeccuid CIIO wnm cnenuansHocTe CIIO COOTBETCTBYIOIIETO
npoduis mpodhecCUOHATBHOT0 00pa30BaHUs.

1.3. Pe3yabTaThl OCBOCHUS Y4eOHOM TUCHUTITHHBI

OcBoeHue cojepkaHusi yueOHOU AUCIUIUIMHBI «MatemaTrka» odecrneunBa-
€T IOCTUKE-HUE CTYICHTAMHU CIIEYIOIINX Pe3y1bmamos:.

* IUYHOCMHBIX

— c(OPMUPOBAHHOCTD MPEJCTABICHUI O MaTeMaTUKE KaK YHHUBEPCAIbLHOM
SI3bIKE HAyKH, CPEJICTBE MOJICTUPOBAHUS SBJICHUN M MPOIIECCOB, UIIESIX U METOJax
MaTeMaTHKU;

—— IMOHUMAaHUE 3HAYUMOCTH MATEMaTUKH JJIi HayYHO-TEXHHUYECKOTO TPO-
rpecca cpOpMUPOBAHHOCTh OTHOIIIEHUS K MaTeMaTHKe KakK K 4acTH oOlIedesioBe-
YEeCKOHM KyJIbTYphl Ye€pe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUA MaTEeMaTHUKH, DBOJIO-
1Mel MaTeMaTUYeCKUX UAeH;

—— pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, MPOCTPAHCTBEHHOIO0 BOOOpaKeHUS,
ITOPUT- MUYECKON KyJIbTYpbl, KDUTUYHOCTH MBIIUICHUS HA YpOBHE, HE0OXO0/u-
MOM I OyayIien npodecCHOHABHOW NeATeIbHOCTH, ISl IPOJAOJIKEHUS 00pa30-
BaHMs U CaMOOOpa30BaHUS,

—— OBJIQJICHUE MATEeMAaTHUYECKUMU 3HAHUAMHU U yYMEHHUSIMHU, HEOOXOUMBIMU
B MOBCEIHEBHOU JKU3HU, IJISI OCBOCHHSI CMEXKHBIX €CTECTBEHHO-HAYUHBIX JUCIHU-
IUTMH U JUCIUIUIMH TPO(ECCHOHATBHOTO IUKIIA, JJIS MOJy4YeHUs o0pa3oBaHUs B
obJacTsax, He TPEOYIOMMX YIITyOJIeHHONH MaTeMaTHIeCKON IMOTOTOBKY;

—— TOTOBHOCTH M CIIOCOOHOCTH K 00Opa30BaHWIO, B TOM YHCIIE cam0o00pa3o-
BAaHUIO, HA MPOTSIKEHUU BCEU KU3HU; CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIICITHOMN MpodeCcCHOHAIBHOM 1 OOIIECTBECHHOM e -
TEIbHOCTH;

—— TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSITEJIbHOM TBOPUECKOW M OTBET-

CTBEHHOM JE€SATCIbHOCTH;
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—— TOTOBHOCTh K KOJUIEKTHBHOUW pabOTe, COTPYIHUUYECTBY CO CBEPCTHUKAMHU
B 00pa3oBaTesbHOM, OOIECTBEHHO MOJIE3HOU, Y4EOHO-UCCIEA0BATEILCKOM, MPO-
€KTHOH M IPyTUX BUAAX NEATCILHOCTH;

—— OTHOIIEHUE K MPOPECCHOHANBHON NEATEIHHOCTH KaK BO3MOKHOCTH yda-
CTHSl B PEIICHUU JMYHBIX, OOIICCTBCHHBIX, TOCYJIapCTBEHHBIX, OOIICHAIIMOHAIE-
HBIX MTPOOJIEM;

* MemanpeomemHbIXx:

—— YMEHHE CaMOCTOSITEIIPHO OINpPENeATh NN ACITeIbHOCTH M COCTABIATH
TUTaHBI JICATEILHOCTH, CAMOCTOSTEIBHO OCYIIECTBISATH, KOHTPOJIUPOBATh U KOP-
PEKTUPOBATh JEATEIBHOCTH; UCIIOIb30BAaTh BCE BO3MOXKHBIE PECYPCHI IS JTOCTH -
KCHUS TIOCTaBJICHHBIX IEJICH M peaiu3allii IUIAHOB JIEITCILHOCTH; BBIOMPATH
YCIICIIHBIC CTPATETUHU B PA3IMYHBIX CUTYAIHSX;

—— YMEHHE MPOJYKTHBHO OOMIATHCS M B3aUMOJCHCTBOBAThH B MIPOIIECCE COB-
MECTHOH IESTeNFHOCTH, YUYUTHIBATh MMO3UIIUN IPYTHX YYACTHUKOB ACSITEIHLHOCTH,
3¢ PeKkTUBHO pa3penaTbh KOHPIMKTHI;

—— BJIaJICHUEC HaBBIKAMH TI03HABATEIBHOU, Y4eOHO-HCCIICIOBATEIIBCKOW H
IPOCSKTHOW ACSITeFHOCTH, HaBBIKAMU pa3pelieHus MpoOsieM; CIIOCOOHOCTh U TO-
TOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHUsS MPAKTUICCKUX 3ajad,
NPUMEHEHUIO PA3JIMIHBIX METOIOB ITO3HAHUS;

—— TOTOBHOCTh H CIIOCOOHOCTh K CaMOCTOSITeIbHONM WH(GOPMAIIMOHHO-
MMO3HABATEILHON NIEATETLHOCTH, BKIIIOYass YMEHHE OPUCHTUPOBATHCS B PA3IUYHBIX
MCTOYHUKAX MHGOPMAINH, KPUTHIECKH OLIEHWBATh U MHTEPIPETHPOBATH HMHGOP-
MallrIo, MOTYYaeMyI0 U3 Pa3TUIHBIX HICTOYHUKOB;

—— BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMH: YMEHHUE SICHO, IOTUYHO U TOYHO H3-
Jarath CBOIO TOUKY 3PEHHsI, HCTIOIB30BaTh aJICKBATHBIC S3BIKOBBIC CPE/ICTBA;

—— BIIaJICHWE HaBBIKAMHU TIO3HABATEIbHOU pedIeKCUHM KaK OCO3HAHUS CO-
BEPIIAEMBIX JIEUCTBUI U MBICIUTEILHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBA-
HUH, TPAHUI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX MTO3HABATEIBHBIX 3a7a4 U CPE/ICTB

JUIS UX JOCTH KCHUS
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—— LENeyCTPEMJICHHOCTh B MOMCKAaX U MPUHSITUU PEUICHUM, COOOpa3uTeb-
HOCTbh U UHTYUIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHU; CIIOCOOHOCTh
BOCHPUHUMATh KPaCOTY U TAPMOHUIO MHUPA;

* NPEOMEMHbBIX

— c(hopMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKE KaK YaCTU MHUPOBOM
KYJbTYpbl 1 MECT€ MAaTEMaTUKH B COBPEMEHHOM IMBWJIM3AIIMU, CTIOCO0ax omuca-
HUS SIBICHUM peajlbHOIO0 MHUpa HA MAaTEMaTUYECKOM S3bIKE;

— c(opMHUPOBAHHOCTH MPEJICTABICHUN O MAaTEMATHUYECKUX MOHSATHUAX Kak
BAKHEHIINX MATEMATHYECKUX MOJIENAX, MO3BOJSIOIIUX ONUCHIBATH M HU3y4daTh
pa3HbIE MPOLECCHl U ABJICHUS;, IOHUMAHUE BO3MOKHOCTA aKCHOMATHYECKOIO IO-
CTPOCHUSI MATEMAaTUYECKHUX TEOPUH;

—— BJIAJICHUE METOJAMU JI0KA3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX
MIPUMEHSTh, IPOBOJAUTH JOKA3aTEIbHBIE PACCYKIACHUS B XOJ€ PELICHUS 3a]ay;

—— BJIaJICHUE CTAaHJAPTHBIMU IIPUEMAaMHU PELICHUS PAlMOHAIBHBIX U HUppa-
LMOHAJIbHBIX, ITOKA3aTEJIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHECHUU U
HEPABEHCTB, UX CHUCTEM; MCIIOJb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B
TOM YMCJIE JUIS IOMCKA IIYyTH PELIEHUs U WUIFOCTPALMU PELICHUs] YPAaBHEHUM U He-
PaBEHCTB;

—— c(OPMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSATUAX MaTeMaTH -
YECKOr0 aHaju3a U UX CBOMCTBAx, BJIAJICHUE YMEHUEM XapaKTEpPU30BaThb IIOBEJE-
Hue GYHKIUN, UCTIOIB30BAHNE TTOYYCHHBIX 3HAHUHN JJISI ONTUCAHUS M aHAllu3a pe-
aJIbHBIX 3aBUCUMOCTEH;

—— BJIQJICHUE OCHOBHBIMHM NOHATUSMH O IUIOCKMX M MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUrypax, uX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacmo3HaBaTh reoMeTpudeckre (GUTyphl HA YepPTekKaxX, MOACISIX U B PEATBHOM MM -
pe; MPUMEHEHUE U3YUYEHHBIX CBOMCTB reoMeTpudyeckux Quryp u gopmyn s pe-
LICHHS TEOMETPUUYECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEP)KAHUEM;

— c(OpPMHUPOBAHHOCTh MPEACTABICHUN O Tpolleccax U SBJICHUSIX, UMEIO-
IIMX BEPOSITHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM

MHPE, OCHOBHBIX IMOHSITUAX 3JIEMEHTAPHOU TEOPUH BEPOATHOCTEW; YMEHHUM HaXO-
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AUTb 1 OLICHUBATL BCPOATHOCTH HACTYIIJICHUA COOBITHH B HpOCTCI\/'IHII/IX IMpaKTH4C-
CKUX CUTyallUIX 1 OCHOBHBIC XapaKTCPHUCTUKHU CJ'Iy‘I&fIHBIX BCJINYHH,
—— BJIaACHUC HAaBBIKAaMM HCIIOJIB30BAHUS I'OTOBBIX KOMIIBIOTCPHBIX ITPO-

IpaMM TP PELICHUH 3a]1aY.
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2. COJEPKAHUE YYEBHOM JUCIUIIJIUHBI

2.1. TemaTuueckuii IVIAH U co/iepKaAHUE Y4eOHOM JUCIUILTUHBI

KoaudecTBO 4acoB Ha

pazaen
HaumenoBanue pa3aena Ayan- Camoctor Tembl pa3zaena
TOpHAast | AITeJIbHas
pabora, | padora,
yac yac
BBenenue 2
Paznen 1. YUCJIOBBIE | 4 3 Tema 1.1 JleiictBuTtenbHbIe yncia. Yuc-
N PAIITMOHJIBHBIE JIOBBIE BBIPAXXECHUS
BLIPAYKEHUSA 6 3 Tema 1.2 PantmoHabHBIC BEIPKEHUS
Paznen 2. DYHKIIUU 6 3 Tewma 2.1 ®ynknus, e€ CBOWCTBA U Tpa-
¢buk
6 3 Tewma 2.2 [IpeoOpa3oBanus rpaduKoB
byHKIUH
6 3 Tema 2.3 Kopenb HaTypallbHOM CTETIEHU
6 3 Tema 2.4 Crenennast GpyHKUNS
6 3 Tema 2.5 Ioka3zatenbHas QyHKIUSA
6 3 Tema 2.6 Jlorapudmudeckast GyHKIUS
Pa3znen 3. IPSIMBIE U | 6 3 Tema 3.1 [lapanmienbHOCTb NPSAMBIX U
IJIOCKOCTHU B ITPO- IIJIOCKOCTEN
CTPAHCTBE 6 3 Tema 3.2 [lepneHIuKyIIPHOCTD MPSIMBIX
U IJIOCKOCTEH
Paznen 4. BEKTOPBI U | 6 3 Tema 4.1 JlekapToBa cCUCTEMa KOOPIUHAT
KOOPJAUHATBI B IIPOCTPAHCTBE
6 3 Tema 4.2 BekTopbl B IpOCTPaHCTBE
Pasnea 5. TPUT'OHO- 6 3 Tema 5.1 Tpuronomerpuyeckas QpyHk-
METPUSA aus
6 3 Tema 5.2 [Ipeobpa3oBaHue TPUTOHOMET-
PUYECKUX BBIPAKCHHIA
6 3 Tema 5.3 TpuronomeTpuieckue ypaBHe-
HUS
Pazgen 6. HAYAJIA 6 3 Tema 6.1 Teopus npenesnoB
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MATEMATHYECKO- |6 3 Tema 6.2 [IpousBoanas

'O AHAJIM3A 6 3 Tema 6.3 OnpeneneHHbIi HHTErpa

Pazgen 7. MHOI'O- 6 3 Tema 7.1 MHOTOrpaHHHUKH

T'PAHHUKU U KPYI- |6 3 Tewma 7.2 Tena BpameHus

JIBIE TEJIA 6 3 Tema 7.3 O0beMBI TEI

Pa3zgen 8. KOMBUHA- | 6 3 Tema 8.1 Crartuctuxa

TOPUKA, CTATHU- 6 3 Tema 8.2 KomOunaropuka

CTUKA U TEOPUS 6 3 Tema 8.3 Teopwust BeposiTHOCTEH

BEPOSITHOCTEN

Pa3znea 9. YPABHE- 6 3 Tema 9.1 Pemenne ypaBHeHU# 1 Hepa-

HUA U HEPABEH- BEHCTB

CTBA 6 2 Tema 9.2 Pemenune cuctem ypaBHeHHI U
HEPABEHCTB

UTOoro 156 77

3. XAPAKTEPUCTUKA OCHOBHbBIX BU/10B
YUYEBHOM JEATEJBHOCTHU CTYJIEHTOB

HaumeHoBaHue pa3jaesia/TeMbl

Buabl yueOHbIX qeiicTBHI

BBeaenue

O3HakoMJIeHHE C POJIbI0 MaTEeMAaTUKH B HayKe, TEXHHKE, KO-
HOMUKE, THHOPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTUYECKOH es-
TenbHOCTU. O3HAKOMJIGHHE C LEISIMU M 3aJadyaMyd H3Yy4eHUs
MaTeMaTHKu mpu ocBoeHuu mnpodeccuii CIIO u cnenunanbHO-

creit CITO

AJITEBPA

Pa3Butne noHsiTUs 0 YKcIe

Boinonnenue apudmernueckux IeHCTBUN HAJ YMCIaMU, COYeTast
YCTHBIE U IUCbMEHHBIE IPUEMBI.

Haxoxaenne npuOMIKEHHBIX 3HAUEHUN BEIWYMH U MOTPEIIHO-
CTeil BbIYMCIEHUN (aOCOJIFOTHON M OTHOCHUTENHHOM); CpaBHEHHE
YUCIIOBBIX BBIPAXKEHUN.

Haxoxnaenue ommbok B MpeoOpa3oBaHUSX W BBIYMCICHUSIX (OT-

HOCHUTCA KO BCCM ITYHKTaM HpOI‘paMMBI)

Kophn, crenenn, jorapudpmsi

O3HakOMJIGHHE C MOHSATHEM KOpHA n-it CTCIICHU, CBOMCTBaMH
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paaMKalioB U MpaBUIaMHU CPaBHEHUS! KOpHEH.

DopMyJIMpOBaHUE ONPEAEIICHUS KOPHS U CBOMCTB KOpHEW. BbI-
YHCJIEHUE U CPaBHEHUE KOpPHEH, BBINOJIHEHUE IIPUKUIKU 3HAYE-
HUS KOPHSL.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COJEp-
KAIIUX pPaJUKabl.

Brimonnaenune pacueToB 1o GopMyiaM, CoAepKAIIM PaTdKabl,
OCYILIECTBJISIS HEOOXOIUMBIE MTOICTAHOBKHU U MPe0Opa3oBaHUsL.
Omnpenenenre paBHOCUILHOCTH BBIPAKEHUH C pajuKallaMu.
Pemenne nppallnOHAIBHBIX YPABHEHHIA.

O3HaKoOMJIEHHE C MOHSATUEM CTENEHH C JACWCTBUTENbHBIM MOKA-
3aTeJIeM.

Haxoxnenue 3HaueHHii cTereHu, CIOJIb3Ys MPH HE0OX0IMMO-
CTH UHCTPYMEHTAJIbHBIE CPECTBA.

3anuchIiBaHUE KOPHS N-I CTENEHU B BUJIE CTENEHU C IPOOHBIM
MOKa3aTeJIeM U Ha00OPOT.

®opMyIUpOBaHUE CBOMCTB CTeNEHE. BrlunciieHne crenenen ¢
palOHAIBHBIM TOKAa3aTeJeM, BBIIIOJHEHUE IMPUKHUIKU 3Haye-
HUS CTETICHH, CPABHEHUE CTEIIEHEN.

[Tpeo6pa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COJEp-
JKalUuX CTENEHU, NMPUMEHss CBOMCTBA. PemieHue mokasaresnb-
HBIX YPaBHEHUM.

O3HakoMJIEeHHE C IPUMEHEHUEM KOpPHEH U CTeNeHEH IpH BbI-
YUCJIEHUU CPEIHMX, JCICHUM OTPE3Ka B «30J0TOM CEYEHUU.

Pemenue MMPUKIAAHBIX 3aa4 Ha CJIOXKHBIC ITPOLCHTLI

IIpeoOpa3oBanme ajareopaunye-

CKHUX BbIPasKeHU i

Brinonnenue npeobpa3zoBaHuil BeIpaKeHUH, IpuMeHeHHe Qop-
MYJI, CBSI3aHHBIX CO CBOMCTBaMU CTeNeHel 1 Torapudmos.
Omnpenenenue o01acTu AOMYCTUMBIX 3HAYEHUN Jorapupmuye-

CKOT0 BbIpaxkeHus. Pernienne norapupMuueckux ypaBHeHUN

OCHOBBI TPUTTOHOMETPUU

OcHOBHBIC IOHATHSA

N3ydyeHne paguaHHOro METOJAa W3MEPEHMs YIJIOB BPALLEHUS U
UX CBS3M C IpagycHOM mepoil. M300paskeHune yrioB BpaleHUs
Ha OKPY)KHOCTH, COOTHECEHHE BEJIMYMHBI yIJla C €ro pacroJio-

KCHUEM. q)OpMy.III/IpOBaHI/Ie OHpCI[CJ'ICHI/Iﬁ TPUTOHOMCTPUYC-
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CKUX (YHKUMH IS YTJIOB MOBOPOTA M OCTPBIX YIJIOB HPSMO-

YTOJBHOTO TPEYTOJbHUKA U 0OBSICHEHUE UX B3aUMOCBSI3U

OcHOBHbBIE TPUTOHOMETPHYIECCKHUE

TOKIECCTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB IS
BBIYMCIICHUS 3HAUEHUH TPUTOHOMETpUYECKUX (PYHKLUI 1O 0/1-

HOH U3 HUX

IIpeoGpa3oBanus npocreimmx
TPUTOHOMETPUYECKHUX BbIpasKe-

HUH

N3yuenne 0CHOBHBIX (POPMYJT TPUTOHOMETPUH: (POPMYIIBI CIIO-
KEHHS, YIBOCHUS, MPEOOPa30BaHUs CYMMBI TPUTOHOMETpUYE-
CKUX (DYHKLIMH B MPOU3BEACHNUE U IPOU3BEJCHUS B CYMMY U
IIPUMEHEHHUE ITPU BBIYHUCICHUN 3HAYECHHSI TPUTOHOMETPUYECKO -
IO BBIPAXKEHUS U YIPOLIEHUS €ro.

O3HakoMJIeHHE CO CBOMCTBaMU CUMMETPUU TOUYEK HA €AUHUY-
HOM OKPYKHOCTH U IPUMEHEHHUE UX /IS BbIBOJIa GOpMYI IpHU-

BeEJICHHUS

IIpocreiilme TpUroHoMeTpuYe-

CKM€ YPAaBHCHHS U HEPABCHCTBA

Pemenune no ¢gopmynaMm M TPUTOHOMETPUUECKOMY KpYry Mpo-
CTEHIINX TPUTOHOMETPUYECKNX YPAaBHEHHM.

[IpumeneHne oOmMX METOJOB PEIICHUs] ypaBHEHHH (IIpuBee-
HUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ| Pa3JIoKEeHUsS Ha MHO-
JKUTEJIM, 3aMEHbI MEePEMEHHON) MPH pEelIeHUH TPUTOHOMETPH-
YECKUX YpaBHEHHII.

YMeHue orMeyaTh Ha Kpyre pelieHus MNPOCTEUIIMX TPUTOHO-

MCTPUYCCKHUX HEPABCHCTB

APKCHHYC, aPKKOCUHYC,

APKTAHI€HC YuCjia

O3HaKOMIICHHE C TOHIATUEM 00OPATHBIX TPUTOHOMETPHUYECKHIX
GYHKITUH.

W3yuenue onpeneneHnii apkCuHyca, apKKOCHHYCa, apKTaHTeH-
ca yucia, GopMyIHpoBaHHUE X, U300pAKEHUE HA CIMHUYHON

OKPY’XHOCTH, IPUMCHCHHUC IIPHU PCHICHUU ypaBHeHI/Iﬁ

®YHKI]

WU, UX CBOMCTBA U TPA®UKA

DyHKIUH.
IlonsiTHe 0 HENPEPBLIBHOCTH

GyHkuun

O3HakoMJIEHUE C MOHATHEM NEPEMEHHOM, MpUMEpaMU 3aBHCH-
MOCTEN MEX1Yy NEPEMEHHBIMH.

O3zHakoMJieHHE C TMOHSATHEM Trpaduka, ompeAeNeHHEe MpUHAT-
JISKHOCTH TOUKH rpaduky ¢pyHkiuu. Onpenenenue no hopmy-
Jie TmpoCTeieil 3aBUCUMOCTH, BHa ee rpaduka. BeipaxeHue
o Gopmyre oHON IEPEMEHHOU uepe3 Ipyrue.

O3HakomileHHE ¢ ompejeneHueM (yHKUUHU, (GOpMYIHPOBAHUE
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ero. Haxoxxnenue obnactu onpenencHus u 001acTu 3HAYCHHM

byHKIMH

CaoiicTBa pyHKIMH.
I'paduyeckass uHTEpPHIpeTALHS.
IIpuMmeps! GpYyHKIHMOHATBHBIX
3aBHMCUMOCTEH B peajbHBIX NPo-

nmeccax M siBJJCHUAX

O3nakomIleHHE C TpUMepaMu (PYHKIMOHAIBHBIX 3aBUCUMOCTEH
B pEaJIbHBIX IPOLECCAX U3 CMEXHBIX TUCIUIUINH.
O3HakoMJIeHHE C J0Ka3aTeIbHBIMU DPACCYKICHUSMU HEKOTO-
PBIX CBOICTB JIMHEHHOW M KBaJpaTU4YHON (YHKIMH, MpoBee-
HUE WCCJICIOBAHUS JIMHEHHOW, KyCOUYHO-JIMHEHHOM, ApOOHO-
JUHENMHON M KBaJpaTHUYHON (PYyHKIUH, MOCTpoeHHe ux rpadu-
koB. [loctpoenue u urenue rpapukon ¢pyHkuuii. MccnenoBanue
¢ynkuun. CocraBieHue BUAOB (PYHKIUN IO JaHHOMY YCIO-
BHUIO, PEILIEHUE 3a]a4 Ha SKCTPEMYM.

Boinonnenue npeoOpa3oBanuii rpaduka GyHKIuu

OopaTtHble GyHKUIMHU

N3ydyenue noustus oOpaTHOM (QYHKIMHU, ONpeNeleHue BUIa U
nocTpoeHue rpaduka oOpaTHoN (yHKIMH, HaXOXKAECHUE ee 00-
JacTH ompeneieHuss uW oOmactu 3HadeHuil. [IpumeHeHue
CBOWCTB (DYHKIIMI MPU UCCICIOBAHUHN YPABHEHUW W PEIICHUU
3a7]a4y Ha SKCTPEMYM.

O3HaKOMJIEHHUE C MOHSATHEM CI0KHOU (YHKITUN

CreneHHble, NOKa3aTe/lbHbIE,
JorapupmMudecKkue ¥ TPUTrOHO-
MeTpUYecKue (PyHKIMH.

Oo0OpaTHbIe TPUTOHOMETPHYECKH e

GyHkuun

Brruncnenue 3naueHnii pyHKIMN 10 3HAYSHHUIO apryMEeHTa.
Omnpenenenre MOJOKEHUSI TOYKUA Ha rpaduke 1Mo ee KoopauHa-
TaM 1 Ha00OpOT.

Hcrnonp30BaHne CBOWCTB (DYHKIIUW JJIsi CpaBHEHUS 3HAYCHUU
CTerneHel u jorapudmMos.

[TocTpoenue rpadMKkoB CTENEHHBIX U JIOTapU(IMUIECKUX (PYHK-
1105078

Pemenue nokasaTenbHbIX U JIOTapU(DMUUIECKIX YPABHEHUN U
HEPABEHCTB I10 U3BECTHBIM AITOPUTMAaM.

O3HakoOMJIEHUE C TIOHSATHUEM HENPEPHIBHON MEPUOANYECKOM
dbyukuun, GopMynTupoBaHHE CBOWCTB CHHYCa M KOCHHYCA, IMO-
CTpOEeHUE UX TpaduKOB.

O3HakoMJIeHHE C TIOHSITHEM TapMOHUYECKHX KOJNeOaHUi W
npuMepaMyd TapMOHUYECKHX KOJeOaHWW JUIsl OTMHMCAaHUS TPO-
IIECCOB B (PU3UKE U APYTHX 00JIACTIX 3HAHUA.

O3HakoMIIEHHE C TIOHATHEM Pa3pbIBHOW MEPHOIUUYECKON (YHK-
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K, GOpPMyITUPOBAaHUE CBOWCTB TaHreHCa M KOTAHTEHCa, I0-
CTPOCHHE UX TPaPHKOB.

[Ipumenenne cBOWCTB (PyHKUIMN JUIS CpaBHEHUS 3HAYCHUN TPH-
TOHOMETPUYECKUX (DYHKLIMN, pElIeHUs TPUTOHOMETPUUYECKUX
YpaBHEHUM.

[Toctpoenue rpadukoB 0OpPaTHBIX TPUTOHOMETPHIECKUX (PYHK-
U 1 OIpeJIesIeHrE 10 rpaduKaM UX CBOMCTB.

Brinonnenue npeoOpa3zoBaHus rpaguKoB

HAYAJIA

MATEMATHUYECKOI'O AHAJIM3A

IHocaenoBaTeILHOCTH

O3HaKOMIIEHHE C TIOHSTHEM YHCIOBOM MOCIEI0BATEIBHOCTH,
crioco0amu ee 3a1aHusl, BRIYACICHUSIMH €€ YJICHOB.
O3HakOMIIEHHE C TIOHATHEM TIpeiesia MOCIeI0BaTeIbHOCTH.
O3HaKOMJICHHE C BBIYHCICHHEM CYMMBI OCCKOHEYHOTO YHCIIO-
BOTO psAJia HA MIPUMEPE BBIUUCIECHUS CYMMbI OECKOHEYHO YOBI-
BAIOLIEH Fr€OMETPUYECKON MTPOTPECCHH.

Pemenne 3amay Ha mpumMeHeHue GOpMysbl CyMMbI O€CKOHEYHO

yOBIBAIOIICH T€OMETPUIECKOM MPOTPECCUH

IIpou3BoaHasi u ee NIpUMeHeHUE

O3HaKOMJIEHHE C TOHSATUEM MPOU3BOTHOM.

H3ydenue u GopmMynupoBaHUE €€ MEXaHUYECKOTO U Te€OMEeTpH-
YECKOI'0 CMBICIIA, U3YUYEHHUE AITOPUTMA BBIYUCIEHHS IPOU3BOI-
HOM Ha MpUMEpPE BbIYKMCICHUS] MTHOBEHHOW CKOPOCTH U YIJI0BO-
ro K03 GUIMeHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUS KacaTeJIbHOM B 00IIeM BU/IE.
YcBoenue npaBun auddepeHupoBanus, TabIUIBI TPOU3BO/I-
HBIX JIEMEHTapHbIX (QYHKIUH, mpuMeHeHue it quddepeHin-
poBaHus QYHKIUN, COCTABICHHS YpaBHEHUS KacaTeIbHOM.
N3ydenue teopeM O CBS3M CBOKMCTB (DYHKIIMU U MPOU3BOJIHOM,
(bopMyIupOBKa HX.

[IpoBenenne ¢ MOMOIIBIO MPOU3BOAHON HUCCIENOBaHUS (PYHK-
WU, 3aJaHHON (QopMynol. YCTaHOBJEHHE CBS3M CBOWCTB
(GyHKIMM U IPOU3BOJIHOM MO MX TpaduKam.

[IpuMeHeHre MpOM3BOJIHOM I pEHIeHUs 3a/lady Ha HaxXoxie-
HUE HanOOJNBIIIEro, HAMMEHBIIIETO 3HAUCHUS U HA HAXOXKJIECHUE

OKCTpEMYyMa
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IlepBooOpa3nas u HHTErpas

O3HakoMJIEHHE C IOHITHEM MHTErpajia u IepBOOOPA3HOM.
N3ydenue npaBuiia BBIYUCIEHUSI IEPBOOOPA3HON U TEOPEMBI
Herorona-JleiiOnuna.

Pemienne 3amau Ha CBsI3b MEPBOOOPA3HON M €€ MPOU3BOIHOM,
BBIUHCJICHHUE [1€PBOOOPA3HON AJIs JAHHON (PYHKIUU.

Pemenune 3amauy Ha npuMeHEHHE MHTErpaja Uil BBIUMCIICHUS

(Gu3nUeCKUX BETMYUH U TUIOMIAICH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CUCTEMbI YPaBHe-
HUH
HepaBeHncTBa M cuCTeMbI Hepa-

BEHCTB C IBYMA IIEPEMECHHBIMUA

O3HakoMJIeHHE C MPOCTEHIIMMU CBEICHUSMH O KOPHAX ayreo-
panvecKuX ypaBHEHUH, MOHITHIMH HCCIICAOBAHUS YpaBHCHUU
Y CUCTEM YpaBHEHHH.

H3ydenue Teopun paBHOCUIILHOCTHA YpaBHEHUH U €€ NPUMEHE-
Husa. [loBTOpeHMe 3amucu perieHus CTaHIapPTHBIX YpPaBHEHHM,
IpUEMOB TpeoOpa3oBaHusl YpaBHEHWM Uil CBEACHUS K CTaH-
JTAPTHOMY YpaBHEHHUIO.

Pemenune panuoHanbHbIX, UPPALUOHAIBHBIX, TTOKa3aTENbHBIX U
TPUTOHOMETPUUECKUX YPaBHEHUI U CUCTEM.

Hcnons3oBaHne CBOWCTB M rpadmKoOB (DYHKIMH JJIs perIeHUs
ypaBHeHUl. [IoBTOpeHre OCHOBHBIX MPUEMOB PEUICHUS CUCTEM.
Pemenue ypaBHeHUiI ¢ MpUMEHEHHEM BCeX MPUEMOB (pasiioxke-
HUSL Ha MHOXUTENM, BBEJICHUS HOBBIX HEU3BECTHBIX, IMOJCTa-
HOBKH, rpa)iIeCKOT0 METO/1a).

Pemenue cucreM ypaBHEHHMIl C IPUMEHEHHEM Pa3IMYHBIX CIO-
co00B. O3HaKOMIJIEHHE C OOIKMMHU BOIPOCAaMH peEIIeHUs Hepa-
BEHCTB U HCMOJb30BaHUE CBOMCTB U TpaduKoB (PYHKUUU MPH
pellIeHNH HEPaBEHCTB.

Pemenne HepaBeHCTB M CHCTEM HEPABEHCTB C MPUMEHEHHEM
Pa3INYHBIX CLIOCOOOB.

[IpumeHeHre MaTeMaTHYECKHX METOJIOB JIsl PEUICHUs COoJep-
JKATENbHBIX 3a7a4 U3 Pa3IMYHBIX 00JIaCTel HAYKH M MPaKTUKU.
NuTepnpeTupoBanue pe3yabTaToB C YIETOM pEalTbHBIX OT'PaHU-

YeHUU

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

OcHOBHbIE NOHATHSI KOMOHHA-

I/ISY‘-IGHI/IC ImpaBujia KOM6I/IHaTOpI/IKI/I " NMPUMCHCHHC IIPpU PCIIC-
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TOPUKH

HUHM KOMOMHATOPHBIX 3371a4.

Pemenne koMOMHATOPHBIX 3a7]a4 METOAOM Iepebopa u 1o mpa-
BUJIy YMHOXEHHUS.

O3HakoMJIEHHE C OHATUSAMU KOMOMHATOPUKH: Pa3MEILEHUSIMH,
COUYETaHUSIMH, [IEPECTAaHOBKAMU U (POpMyJaMu ISl UX BbIYMC-
JICHMUSL.

OObscHEeHUE U NPUMEHEHHE (OpMYN Ul BBIYMCICHUS pa3Me-
LICHUH, IEPECTAHOBOK U COYETAHUM MPU PEIICHUH 3a4a4.
Oznakomiienne ¢ 6uHomoM HeroToHa u TpeyronpHukom Ilacka-
ns1. PeneHne npakTuyeckux 3aay ¢ UCMOJIb30BaHUEM MOHATUN

Y MpaBUJI KOMOMHATOPUKHU

DJIeMEeHTBI TEOPUH BEPOSITHO-

crei

N3yuenne Knaccu4ecKkoro onpenesaeHus BEpOsTHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYyMME BEPOSITHOCTEN.
PaccMoTpenne npuMepoB BEIYUCIEHUS BEPOATHOCTEM. Pemenne

3a/1a4 Ha BBIYHUCIIEHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiienne 1aHHbIX (TA0-

JIMIbI, UATPAMMBIL, TpaguKn)

O3HaKOMIICHHE C TIPE/ICTABICHUEM YHCIIOBBIX JAHHBIX U UX Xa-
paktepucTuKamu. Pemienne npakTHYecKuX 3a1ad Ha 00paboTKy

YHUCIOBBIX JAaHHBIX, BBIYHUCICHNUEC UX XapaKTCPUCTUK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH

B IPOCTPAHCTBE

@opMynMpoBKa U NPUBEACHUE J0KA3aTEIbCTB IPU3HAKOB B3a-
MMHOTO PACIIOJIOKEHHS NIPAMBIX U INIOCKOCTEeH. Pacrio3HaBanne
Ha YyepTrexax M MOJAECIAX Pa3IMYHbIX CIIy4aeB B3aUMHOIO pac-
IIOJIO’KEHHUS NPSAMBIX U IUIOCKOCTEH, apryMEHTHPOBAHUE CBOMX
CYXKJICHUH.

@opMynMpoOBaHUE ONPEAEICHU, IPU3HAKOB U CBOMCTB Iapa-
JENIBHBIX W NEPIEHIUKYJSAPHBIX IUIOCKOCTEH, ABYIPAaHHBIX H
JIMHEUHBIX YIJIOB.

BelnosniHeHNE MOCTPOEHUS YIIIOB MEXKIY NPSMBIMH, NMPSAMOU U
IUIOCKOCTBIO, MEXKY IJIOCKOCTSMH IO ONMCAHMIO, U pacro3Ha-
BaHUE X HA MOJEIIAX.

[IpumeHeHre NpU3HAKOB M CBOMCTB PACIOJIOKEHUS IMPSIMBIX U
IUIOCKOCTEH MpU pEeLICHUH 3a/1a4.

N3o0paxkeHne Ha pUCYHKaxX U KOHCTPYMPOBAHUE HA MOJENAX

NEPNCHAUKYIAPOB U HAKIIOHHBIX K IIJIOCKOCTH, IIPAMBIX, ITapali-
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JIENBHBIX IUIOCKOCTEH, YIJIOB MEXKIY HMPSIMOM M IUIOCKOCTBIO H
000CHOBaHME TIOCTPOCHHUSI.

Pemenne 3amau Ha BBIYMCIEHUE T'€OMETPUYECKUX BEJIMYMH.
OnuceiBaHME PacCTOSHUSA OT TOYKU JI0 TUIOCKOCTH, OT IMPSIMOM
JI0 TJIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXAY CKpELIMBaIOLIU-
MUCSl TPSMBIMHM, MEXIy IPOU3BOJbHBIMU (UTYpaMH B IIpO-
CTpPaHCTBE.

®opMyIMpOBaHUE U JTI0KAa3bIBAHUE OCHOBHBIX TEOPEM O PaccTo-
SHUAX (TEOpEM CYyLIECTBOBAHUS, CBONCTBA).

N300pakeHne Ha uepTexkax U MOJENSAX PAaCCTOSHUSI U 00OCHO-
BaHUE CBOMX CyXJeHul. OmnpeneieHre 1 BbIUUCICHUE paccTosI-
HUN B mpoctpaHcTBe. [IpuMenenue Gopmyn U Teopem IIaHH-
METPHH ISl pElIeHUs 3a/1a4.

O3HakoMJIeHHE C MOHATHEM MapajlIeIbHOIO MPOEKTUPOBAHUS U
ero cpoiictBamu. PopMyIUpPOBAHUE TEOPEMBI O TUIOILIAINA OPTO-
TOHAJIbHOW MPOEKIIMHA MHOTOYT OJIbHUKA.

[Ipumenenue Teopun Ui 000CHOBAHMSI MOCTPOEHUM U BBIYHC-
JIEHU. APryMEHTUPOBAHUE CBOUX CY)KJICHUH O B3aUMHOM pac-

M0JIO’KEHUHU TIPOCTPAHCTBEHHBIX QUTYP

MHoOrorpaHHMKH

Onucanue 1 XapakTepUCTHKA PA3IUYHbIX BUIOB MHOTOTPaHHHU-
KOB, TIEPEYHCIICHUE UX DJIIEMEHTOB U CBOMCTB.

N306pakeHne MHOTOTPAHHUKOB U BBITIOJIHEHUE MTOCTPOCHHS Ha
U300paKEHUSIX U MOJIEJIIX MHOTOTPAaHHUKOB.

Boruncnenue nMHEHHBIX 3JIEMEHTOB U YIJIOB B MIPOCTPAHCTBEH-
HBIX KOHPUTYpaIUsiX, apryMEHTHPOBAHUE CBOUX CYKICHUI.
XapakTepucTuka U U300paKeHUEe CEYeHHs, Pa3BepTKH MHOTO-
IPaHHUKOB, BBIUYHCIICHHE TUIOMIA/ICH TOBEPXHOCTEH.
[TocTpoenune mpocTelmmx cedeHuit Kyda, IpuU3Mbl, TUPAMU/IBL.
[Ipumenenue (pakToB U CBEICHUH U3 IIAHUMETPHH.
O3HakoMIIeHHE C BUAAMU CUMMETPHUIl B MPOCTPAHCTBE, HOpMYy-
JUPOBAHUE ONPEIEIICHUN U CBOWCTB. XapaKTepUCTUKA CUMMET-
pHM TEN BpAILLlEHUs U MHOTOIpaHHUKOB. [IpumeHeHne cBOWCTB
CUMMETPHHM TpH pelIeHnH 3a1ad. Vcnoab3oBaHue NpUOOpETeH-
HBIX 3HAaHUM JJIS UCCIIEOBAHUS U MOJICIIMPOBAHUS HECIIOKHBIX

3aaaq. I/I306paH(CHI/Ie OCHOBHLIX MHOT'OT'PAHHUKOB W BBIIIOJIHE-
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HHUC PHUCYHKOB I10 YCJIOBUAM 3a1a4

Tenaun MOBEPXHOCTH BPAICHUS

O3HakoMIIEHHE C BUJAMH TEIl BpALICHUs, POPMYIUPOBAHUE UX
OIPENEIIEHU U CBOMCTB.

@opMyIMpPOBAHUE TEOPEM O CEUEHUHU IIapa IUIOCKOCThIO U
IUIOCKOCTH, KacaTeabHOU K cepe.

XapakTepucThKa 1 H300paKeHHe TeJl BPALICHHs, UX Pa3BEPTKH,
CEUEHUS.

Pemenune 3amauy Ha MOCTpOEHUE CEUYEHUM, BBHIYMCICHHE JIUH,
pacctosiHuid, yrioB, miomaned. [IpoBeaeHue aokazaTenbHBIX
pacCyXJICHUI NIPU PEIIEHUH 3a7a4.

[IpuMeHeHne CBOMCTB CUMMETPHUH IIPU PEIICHUH 33]1a4 Ha Tesa
BpaleHus, KOMOWHAIINIO TeJl.

N300pakeHne 0CHOBHBIX KPYTJIbIX T€J U BBIIOJHEHUE PUCYHKA

110 YCJIOBHIO 3a1a49u

HN3mepenusi B reoMeTpum

O3HaKOMJIEHHE C ITIOHATUSIMH IUIOIIAAN U 00beMa, aKCHOMaMH 1
CBOMCTBaMU.

Pemenne 3amau Ha BBIYHMCIICHHE IUIONIAEH TJIOCKUX (QUTYp C
MPUMEHEHHUEM COOTBETCTBYIOMUX (opMyn U (aKTOB W3 TIa-
HUMETPUH.

N3ydyeHue TeopeM O BBIUMCICHUU 0OBEMOB MPOCTPAHCTBEHHBIX
TeJI, PEIICHUE 3a7a9 Ha IPUMEHEHHE (POPMYIT BEIYHCICHUS 00h-
€MOB.

Nzydenue GopmMyn s BRIYUCICHUS TUIOMIAJCH TOBEPXHOCTEN
MHOTOI'PAaHHUKOB U TE€JI BPAIICHHMS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIICHHS IUIOIIA/IA TOBEPXHOCTH
ctepsl.

Pemenne 3ama4 Ha BBIYKMCICHUE IUIONIAICH TTOBEPXHOCTH MPO-

CTPAHCTBCHHBIX TCJI

KoopaunaTtel 1 BeKTOPBI

O3HakoMJIeHHE C TIOHATHEM BeKTOpa. M3yueHue nexkapToBoii
CHUCTEMBI KOOPJIMHAT B NPOCTPAHCTBE, IOCTPOEHHUE IO 3aJaH-
HBIM KOOpJIMHATaM TOYEK M IIJIOCKOCTEH, HAXOXKIEHUE KOOPAU-
HaT TOYEK.

HaxoxxneHue ypaBHEHUI OKpPYXHOCTH, CQephl, IUIOCKOCTH.

Brruncienue paCCTOSIHI/Iﬁ MCKAY TOUKaMHU.




23

N3yuenue CBOWMCTB BEKTOPHBIX BEIWYMH, IPABWII Pa3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJI HAXOKJCHUS
KOOPJMHAT BEKTOpa B IPOCTPAHCTBE, IIPAaBUI JCHCTBUH C BEK-
TOpamHu, 3aJaHHBIMH KOOpAVHATaAMMU.

[IpuMeHeHnne Teopun Npu pElICHUH 3a/a4 Ha JIEHCTBUS C BEK-
TOpamH.

N3yueHnne cCkanspHOTO NPOU3BEACHMS BEKTOPOB, BEKTOPHOTO
ypaBHEHUs NpsAMOW M IUIOCKOCTU. [IpuMeHeHme Teopuu Ipu
peuIeHny 3a1a4 Ha ACUCTBUS C BEKTOPAMH, KOOPJAWHATHBIA Me-
TOJ, IPUMEHEHNE BEKTOPOB U1l BBIUMCIICHUS BEIMYNH YIJIOB U
pacCTOSIHUM.

O3HakoMIIEHHE C OKa3aTeIbCTBAMHM TEOPEM CTEPEOMETPHH O
B3aMMHOM pPacCIOJIOKEHUU MPSAMBIX M INIOCKOCTEW C MCIOJIB30-

BAaHUEM BCKTOPOB
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4. YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHUE ITPOI'PAMMBbI

OcBoenne mporpamMmbl y4eOHOH aumcuumiauHbl «MaTematuka: anredpa u
Havaja MaTEeMaTHYECKOTO aHajlm3a; T€OMETPHs» MPEANoiaraeT Halu4due B IMPO-
dbeccroHanbHOM 00pa30BaTENbHON OpraHu3alluu, pealu3ylollei oO0pa3oBaTelb-
HYIO TIporpamMMy cpeaHero obOmiero oOpas3oBanus B mpezenax ocBoeHust OITOII
CIIO na 6a3ze ocHOBHOro 001Iero o0pa3oBaHus, y4eOHOr0o KaOMHETa, B KOTOPOM
UMEETCsI BO3MOXKHOCTh 00€CTIeUnTh 00yUaronuMcs cBOOOIHBINA noctyn B UHTep-
HET BO BpeMsl y4eOHOTO 3aHATH U MePHO]] BHEYUEOHOM NeATEIHHOCTH.

[Tomemienne xkabWHETa JAOKHO YIOBIETBOPATH TpeOoBaHMsIM CaHUTapHO-
snuaeMHuoNIorndeckux npasumin U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO TUIIOBBIM OOOpY/OBAaHUEM, yKa3aHHBIM B HACTOSIIUX TPEOOBAHUSIX, B
TOM YHCJIE CTICIUATH3UPOBAHHON y4eOHO MeOeNbIo U CpeICTBaMU O0YUICHHS, J10-
CTaTOYHBIMH JIJIs1 BHITIOJIHEHUSI TPEOOBAHMI K YPOBHIO MOATOTOBKU 00YYaIONTUXCS.

B xabunere 10KHO OBITH MYJIBTUMEAUIHOE 000PYIOBaHKE, TIOCPEICTBOM

KOTOPOTO YYaCTHHUKH 00pa3oBaTeIbHOTO MpOlecca MOTYT MPOCMATPUBATh BHU3Y-
ANbHYI0 MH(OpPMAIUIO M0 MAaTeMAaTHKE, CO3/1aBaTh MPE3CHTAllMM, BHJI€OMaTepHa-
JIbI, UHBIE IOKYMEHTHI.

B cocTtaB yueOHO-METOIUYECKOTO U MaTepUaTbHO-TEXHUYECKOTO obecreue-
HUS IPOTrpaMMBbl yu4eOHOM AUCHMIUIMHBI «MaTemaTka: anredpa 1 Havyajla MaTeMa-
TUYECKOTO aHAJIN3a; TEOMETPHSD BXOJIAT:

* MHOTO(YHKITHOHATbHBINA KOMIIJIEKC TTPETI01aBaTeIs;

* HaIJISITHBIE TTOCOOMS (KOMIUIEKTHI YU4eOHBIX TaOuIl, MJIaKaTOB, IOPTPETOB
BBIIAIOIINXCSA YYCHBIX-MATEMATUKOB U JP.);

* THPOPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE ITOCOOUS;

* KOMIUICKT TEXHUYECKOW JOKYMEHTAllMW, B TOM YHCJIE MacropTa Ha Cpel-
CTBa 00YYEHMsI, MHCTPYKIIUHU TI0 UX UCMOJIb30BAHUIO U TEXHUKE O€30MacHOCTH;

* OMOTMOTEUYHBIN (HOHI.
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B OubnuoteuHsli (oHA BXOAAT Y4€OHUKH, Y4eOHO-METOJUYECKHUE KOM-
mwiekTsl (YMK), oGecneunBaroiiiie 0CBOGHHE Y4eOHON AUCHUILIMHBI «MaTteMatu -
Ka: aire0pa ¥ Hayajla MaTeMaTHYeCKOro aHalln3a; FTeOMETPHUs», PEKOMEH/I0BAHHbIE
WM JOMYILIEHHbIE JUIsl MCIOJIb30BaHUS B MPO(EeCCHOHANBHBIX 00pa30BaTENbHbBIX
OpraHu3aluax, peaju3yIuX o0pa30BaTENbHYIO MPOrpaMMy CpPEIHEro OOIIEero
obOpazoBanus B npenenax ocoeHus: OIIOIT CIIO na 6a3e oCHOBHOro 00IIEro 00-
pa3oBaHusl.

bubnuoreunsiii poHa MOXKET OBITH JAOMOJHEH SHUMKIONEAUSMHU, CHPaBOY-
HUKaMHM, HAy4YHOM, HAYYHO-IIOIIYJIIPHOU U APYrOM JINTEPATypoOu 10 MaremMaTuke. B
IpoLEecCe OCBOCHUS MPOrpaMMbl y4eOHON AUCHUIUIMHBI «MarteMatuka: anredpa u
Hayajla MaTEeMaTHYEeCKOTO aHalih3a; TeOMETPHs» CTYACHTHl JOJKHBI TOJYYUTh
BO3MOXKHOCTh JIOCTyNa K 3JICKTPOHHBIM Y4YEOHBIM MaTepuajiaM MO MaTeMaTuKe,
UMEIOIUMCA B CBOOOJHOM JOCTyIe B ceTh VHTepHEeT (2JEeKTPOHHBIM KHUTaM,

npakTUKyMaM, Tectam, matepuanam EI'D u np.).

PEKOMEHAYEMAS JIMTEPATYPA
OcHoBHas:
1. Anrebpa 1 Havajla MaTeMaTHIECKOTo aHaIM3a.: Yuel. 11 o011e00-
pasoBart. opranuzanuii: bazoseiii u yriuyou. yposuu / 0. M. Konsrun, M. B.

TkaueBa, H. E. ®enopora, M. U. lllaGyHuH. - 5-¢ u3a. - M.: IIpoceenienue,
2018. - 384 c.: mi. - ISBN 978-5-09-055081-9: 503-00.

JdomosiHuTeIbHAS
1. baspun, . 1. Marematuka: y4eOHUK U MPAKTUKYM JIJIsi CPEIHETO mpodec-
cuoHanmpHOTO OOpaszoBanus / M. U. baBpun. — 2-e¢ usn., mepepab. u gom. —

Mocksa : UzmarenscTBo FOpaiit, 2020. — 616 ¢. — (Ilpodeccuonanpaoe 06pa3o-
Banue). — ISBN 978-5-534-13068-3. — Tekct: anekrponnsiii // DBC HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/449045

2. HNanasa, A. A. Marematuka: yueOnuk / A.A. lagasa. — 3-¢ u3M., Ucrp. u
norm. — MockBa : UHOPA-M, 2020. — 544 c. — (Cpennee npodeccrnoHaabHOe
obOpazoBanue). - ISBN 978-5-16-012592-3. - Tekct: DSJCKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1097484

3. [umnoga, JI. 1. MaTtemartuka: yuebnoe nocooue / JIL.U. [llunosa, A.E. 11lu-
moB. — MockBa: UH®PA-M, 2020. — 238 ¢. — (Cpennee npodeccHOHAIBHOE
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oOpazoBanue). - ISBN 978-5-16-014561-7. - Tekct: DSICKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/1127760

IIporpammuoe obecneyenue u MHTepHeT-pecypcebi:

1. https://resh.edu.ru/ - Caiitr «Poccuiickas 31eKTpoHHaAs IKoja». MH-

TEPAKTUBHBIE YPOKU «POCCHHMCKOW 3JIEKTPOHHOW IIKOJBI» CTPOSTCS Ha OCHOBE
CIEeNUAJIbHO pa3pabOTaHHBIX aBTOPCKUX MPOTPaMM, YCICIIHO MPOIIEAIINX He3a-
BUCHUMYIO SKCIIEPTU3Y. DTU YPOKH MOITHOCTHIO COOTBETCTBYIOT (peepasibHbIM TOC-
yIapCcTBEHHBIM oOpasoBaTenbHbIM cTaHAapTam (OPI'OC) u npumepHOl OCHOBHOM
oOpasoBaTebHOM MporpamMme o01ero oOpazoBaHus. YIPaXKHEHUS W MPOBEPOU-
HBIC 3aJ]aHUS B ypOKax JaHbl 10 THUITY 3K3aMEHAIMOHHBIX TECTOB U MOTYT OBIThH
UCITOJI30BaHbI JJISI TIOJATOTOBKHU K TOCYIapCTBEHHONW UTOTOBOM aTTecTanuu B ¢Gop-
me OI'D u EI'D.

2. http://www.edu.ru - LleaTpanbHblii 00pa30BaTEIbHbIN MOPTAJ, COACP-
KUT HOPMATUBHBIE JOKYMEHTHI MUHHUCTEPCTBA, CTAHIaPThI, HH(OPMAIIUIO O MPO-
BEJICHUU DKCIIEPUMEHTA, cepBep MHGOPMAITMOHHON noaiep kku ExnHoro rocy-
JTApCTBEHHOT'O PK3aMEHa.

3. http://www.ege.edu.ru/ - Odunuanpusiit mopran Enunoro 'ocymap-
CTBEHHOT0O DK3aMeHa, COIepKUT o011y nHbopmanmio o EI'D, sx3amMeHaroHHbIe
MaTepHalibl, HOPMATUBHBIE TOKYMEHTHI.

4, http://www.fipi.ru - mopran wHGOPMAITMOHHON MTOAIEPKKH MOHUTO-
pUHTa KauecTBa 00pa3oBaHus, 3/16Ch MOKHO HaTH DenepanbHblii 0aHK TECTOBBIX
3aJlaHUIl.

5. http://www.ege.ru - Cepsep undopmarmonroi noepxku "EJ[U-
HOI'O TOCYAAPCTBEHHOI'O 5K3AMEHA" ba3oBsie TeCThI 110 NMpeIMETaM;
MHCTPYKIIMH MO MOJATOTOBKE U y4acTuio BeIMyCKHUKOB OY B EI'D; koaudukaTopsl
AJIEMEHTOB COAEPKAHUS MO 0A30BBIM HIKOJIBHBIM MIPEAMETaM, MPOBEPSEMbIE HA
EI'D; HopmaTUBHBIE JOKYMEHTHI

6. http://www.ctege.org/content/section/10/43/ -caiiT nHpopMaOHHOM

nopnepxku EI'D.
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7. http://live.mephist.ru/show/tests/ - Oto cuctema TecTrupoBaHUs, TIC

m000H xenaromuii MoxeT npoitu Tectel EI'D (Enunoro rocyaapcTBEHHOT0 K3a-
MEHa) TI0 MaTeMaTHKe

8. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Math - O6pa3zoBaTeinn-
HBIU CEpBEP TECTUPOBAHUS.

9. http://www.gotovkege.ru/ - TTpoekt "Iloaroroska k EI'D". EI'D- Te-
CTbI OHJIANH

10.  http://www.uztest.ru/testege/?sub=exam&idexam=1 — moaroroska K
I'MA o maTemaTuKe, TECThI OHJIaliH

11.  http://www.uztest.ru/testege/?sub=egetest - moaroroska k EI'D o ma-
teMmatuke B popmare EI'D 2009, tectsl oHnaitn

12.  http://lwww.intellectcentre.ru — caiit usnarenbcrBa «MHTEIEKT-
LeHntp», rie MOKHO HAWTH Y4eOHO-TPEHUPOBOYHBIC MaTEpPUaIbl, IEMOHCTPAIIU-
OHHBIC BEPCUH, OaHK TPEHUPOBOYHBIX 3aJaHUN C OTBETAMH, METOIMYECKHE PEKO-
MEH/JIAlIMK 1 00pa3ibl perieHui

13.  http://lwww.alleng.ru/edu/ - caiiT comepKuT OCOOHS ISl IOATOTOBKH
K YPOKaM U 3K3aME€HaM B 3JIEKTPOHHOM BUJIE

14.  http://karmanform.ucoz.ru/index/0-24 - caiiT COACPKUT MPOrpaMMBbI-
TpeHaxepsl 17151 oAroToBKU K EI'D u npyrue pecypchbl.

15.  http://www.diary.ru/ - caiit, riae Bam MOMOTYT PELIUTH 3a1a4y 10 Ma-
TEMaTHUKE, TOCOBETYIOT HYKHOE MTOCOOHE JIJIsl TIOJITOTOBKH K IK3aMEHaM.

16.  http://www.alleng.ru/edu/math.htm - caiitr momoxet HaliTH HEOOXO-

TUMYIO JTUTEepaTypy (y4eOHUKH, METOJUYECKHE TOCOOUS U T.II.) IO MaTeMaTHKe


http://infourok.ru/go.html?href=http%3A%2F%2Flive.mephist.ru%2Fshow%2Ftests%2F
http://infourok.ru/go.html?href=http%3A%2F%2Frostest.runnet.ru%2Fcgi-bin%2Ftopic.cgi%3Ftopic%3DMath
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.gotovkege.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.uztest.ru%2Ftestege%2F%3Fsub%3Dexam%26idexam%3D1
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.uztest.ru%2Ftestege%2F%3Fsub%3Degetest
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.intellectcentre.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alleng.ru%2Fedu%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fkarmanform.ucoz.ru%2Findex%2F0-24
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.diary.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alleng.ru%2Fedu%2Fmath.htm
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