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ITOACHUTEJIbBHAA 3AIINCKA

[Tporpamma o61ieobpa3oBaresibHOr0 yueOHOTO mpeaMeTa «MaremaTvka: anrebpa U Ha-
yajla MaTeMaTUUYeCKOTO aHaju3a; reoMeTpusi» (Janee — «MaremaTvKa») TpeJHa3HaueHa
JJ1s1 U3y4eHUsi MaTeMaTUKU B TIpodeccrOHaMbHBIX 0Opa3oBaTenbHbIX opraHusaiusax CIIO,
peanu3yroLMx 00pa3oBaTe/IbHYIO TIPOrpaMMy cpefiHero olirero oOpa3oBaHUs B Mpejesiax
OCBOEHMsI OCHOBHOW TIpodecCHOHANbHOM o0Opa3oBatenbHOM mporpammbl CITO (OTIOIT
CIIO) Ha 6ase ocHOBHOro o01iero obpasoBaHMs TpU IOATOTOBKE KBalnW(UIMPOBAaHHBIX
paboumx, CIyKaluX U CIIeLaTuCTOB CPeIHEro 3BeHa.

[Tporpamma paspaboraHa Ha ocHoBe TpeboBanuii @®I'OC cpepgHero obiero
o0pa3oBaHusl, TIpeIbSB/AsSEMbIX K CTPYKType, COAEP)KaHWI0 W pe3y/bTaTaM OCBOEHUs
yueOHOM [UCIMIIMHBI «MaremMaThKa», B COOTBETCTBUM C PekKomeHjalussMd —TIO
OpraHM3al[uM TIOJyueHUs cpeAHero o6miero o6pa3oBaHUs B Tpefiesiax OCBOEHUS
oOpa3oBaTe/ibHBIX TPOrpamMM  CpefHero TMpodeccMOHaTBbHOTO 00pa3oBaHuss Ha 0Oase
OCHOBHOTO 0011lero oOpa3oBaHusi C yueToM Tpe-O0BaHMi (heJiepanbHBIX TOCYZAPCTBEHHBIX
oOpa3oBare/bHBIX CTaHAAPTOB U TIOMydaeMOW Mpodeccry MWW CIerUanibHOCTH CPeIHEero
nipodeccroHabHOrO0 06pa3oBaHus (MMCbMO /lerapTamMeHTa roCcyapCTBEHHOU TOIUTHKUA B
cdepe noaroroBku pabounx KazgpoB v [AI10 MunobpHayku Poccum ot 17.03.2015 Ne 06-
259).

CojiepkaHue TIporpaMMbl «MaremaTrKa» HarpaB/ieHO Ha JOCTH)KeHHe Crie[yHOIUX
Lesen:

* obecrieueHrie cOPMUPOBAHHOCTY TIPE/ICTABIEHHI O COLMA/IBHBIX, KYJIbTYPHBIX U
HCTOPUYECKUX (haKTOpax CTAaHOBJIEHUS] MaTeMaTHKU;

* obecrieueHre c)OPMHUPOBAHHOCTH JIOTHUECKOTO, aITOPUTMUYECKOTO U
MaTeMaTUUeCKOI0 MbILLIEeHHS;

* obecrieueHre c)OPMUPOBAHHOCTH YMEHUM MPUMEHSITh TIO/TyUeHHbIe 3HaHUS TIPU pe-
LIIeHWH pa3/IMUHbIX 3a7a4;

+ obecrieueHre CcOPMUPOBAHHOCTY TIPE/ICTAB/IEHNWI O MaTeMaTHKe KakK uyacTH o0ie-
yesI0BeYeCKOW KYJIbTYPbl, YHUBEPCaJbHOM SI3bIKe HayKH, M03BOJISIOLLEM OMUCHIBATh U
13y4yaTh peasibHble MPOLIeCChl U SBJIeHUS.

B nporpammy BK/IIOUEHO CO/iep)KaHHe, HarpaBleHHOe Ha ()OpMHpPOBaHHE Yy CTY[EHTOB
KOMITETEHLIMM, HeoOXOAMMBIX st KauecTBeHHoro ocBoeHusi OITOIT CIIO Ha 06ase
OCHOBHOTO 001[ero o00pa3oBaHHs C TIOJyueHWEeM Cpe/iHero o0ijero o0Opa3oBaHus;
MpOrpamMMbl  TIOATOTOB-KM  KBa/JIM(UIIMPOBAHHBIX pab0uMX, CAyXKAl[UX; TPOTrPAMMEI
TO/ITOTOBKY CrieLiiaaucToB cpeHero 3BeHa ([TITKPC, TITICC3).

[TporpamMMa yuebGHoOro rpeaMera «MareMaTHKa» SIB/ISIeTCS OCHOBOUM /il pa3pabOTKU
pabounx mMporpamMMm, B KOTOPBIX TMpodeccCoHaTbHbIe 00pa3oBaTe/bHbIe OpraHW3aIlvy,
peasu3ytole obpa3oBaTe/bHYIO TTPOrpaMMy CpeHero o01ero oOpa3oBaHUsl B Mpejesax
ocBoenust OITOIT CITO Ha 6a3e ocHOBHOro 0011iero 06pa3oBaHus, YTOUHSIOT COJiepyKaHUe
yueOHOTO MaTepuasa, Moc/ae/JoBaTe/lbHOCTb ero W3yueHus, pacrpeiesieHre yueOHbIX 4acoB,
TeMaTHUKy pedepaToB, BHU/bl CaMOCTOSTEbHBIX pabOT, YUMThbIBas CIELUGHUKY IPOrpaMM
TO/ITOTOBKY KBa/IM(UIIMPOBAHHBIX Pab0UMX, CAY)KAL[UX U CTELaJiCTOB CPeHETO 3BeHa,
oCBavBaeMou NpoecCry Wir CreluaabHOCTH.

[TporpamMMa MO>KET MCIT0/Ib30BaThCs IPYTUMH TIPOQeCCHOHATBbHBIMU 00pa30BaTe/TbHBIMU
OpraHu3alUsIM{, Ppeaju3yIoIUMU  00pa3oBaTe/bHYI0 TpOrpaMMy CpeAHero o0IIero
obpa3oBanus B npesienax ocBoeHusi ocHoBHOUM OTTOIT CITO Ha 6a3e ocHOBHOTO 00111ero 06-
pasoBanus (I[TTIKPC, TITICC3).



OBLIAS XAPAKTEPUCTHUKA YUYEBHOWM AVCIATIJINHEI «MaremaTuka:
airebpa ¥ Haya/la MaTeMaTUUYeCKOro aHa/lnu3a; TeoMeTpUsi»

MaremaTuka siBiseTcsi (pyHAaMeHTanbHOM 0OIieobpa3oBaTesibHOTO —TIpeAMeTa CO
CJIOKUBILIMMCSI YCTOWYMBBIM COJiep>KaHWeM U 00I[UMU TPeOOBaHMSIMH K TIOATOTOBKe 00y-
YaKOIIUXCS.

B nipodeccroHambHBIX 00pa30BaTebHBIX OPraHU3alMsaX, peaan3yIoyX 00pa3oBaTesib-
HYIO0 TIporpamMMmy cpeziHero obiero obpa3oBanusi B mipesienax ocBoeHus: OITOIT CITO nHa
6a3ze ocHOBHOrO 00I1[ero 0Opa3oBaHusl, U3yueHHe MaTeMaTHKU UMeeT CBOM 0COOEHHOCTH B
3aBUCUMOCTH OT Tipo¢usist ipodeccrioHanbHOTO 00pa30BaHMUs.

[Tpu ocBoenuu npodeccuii CITO u crieruanbHOCTeld CITIO ecTecTBeHHO-HAay4YHOTO MPO-
¢bunsa npodeccroHanbHOTO 00pa3oBaHus, crieljasbHOCTe CITO rymaHuTapHOTO TIPOGUIs
npodeccoHanbHOrO 00pa3oBaHMs MaTemMaTHKa H3ydyaeTcsi Ha 06a3oBoM ypoBHe PI'OC
cpenHero obiiero oobpasoBanust; pu ocBoeHuu rpodeccuii CI1O u crieruansHocTedt CITO
TeXHUUECKOTO M COLMaIbHO-9KOHOMHUYECKOro  mpoduneid  MpodecCroHaTbHOTO
oOpa3oBaHUs MareMaTHWKa u3yuaeTcsi Oosiee yriyO/eHHO, Kak TpoduibHas ydeOHas
JUCLUIJIMHA, YYUTHIBAKOLas CrieliiPUKy ocBavBaeMbIX Mpodeccuii Uiv CcrelagbHOCTe!.

OTo BbIpaXKaeTcs B COfep)KaHMM OOyueHHsi, KOMWYeCTBe 4YacoB, BBIZEISEMBIX Ha
M3yueHWe OT/e/NbHbIX TeM IpOrpaMMbl, TTyOWHE WX OCBOEHWs CTyjeHTaMH, o0beMe U
XapakTepe TPaKTHUECKUX 3aHSATHH, BUAX BHeAyJUTOPDHOM CaMOCTOSATEJIbLHOW pPabOTHI
CTY/|€HTOB.

OO61mye e/ U3y4eHsi MaTeMaTHKX TPAJULIMOHHO PeajM3yloTCs B UeThIPeX HarpaB-
JIeHUSIX:

1) ob1wjee npezacTaBieHre 00 UEAX U METOAAX MaTeMaTHKY;

2) UHTeJI/IeKTyabHOe pa3BUTHE;

3) oBnajieHre HeOOXOAUMBbIMIA KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMHU;

4) BocruiTaTebHOE BO3/eHCTBHE.

[Mpodunmmzaimst Lesieli MaTeMaTUdeCKOro 00Opa30BaHUSI OTpPa)kKaeTcsi Ha BbIOOpe TIpu-
ODUTETOB B OpraHM3alvy yueOHOUW [esTebHOCTH oOyuarommxcs. [ TeXHUUeckKoro,
COLIMa/IbHO-9KOHOMUYEeCKOro Tipoduseli mpodeccroHambHOr0 00pa3oBaHusl BLIOOD Lieseit
CMelllaeTcsl B MparMaTUueckoM HarpaB/ieHWH, MpeAyCMaTpUBaloIlleM yCU/lieHHue U pacliu-
peHre TIPUMK/IaIHOr0 XapaKTepa W3yueHWsl MaTeMaTHUKU, TIPeUMYIeCTBeHHOW OpueHTa-1uu
Ha aJrOPUTMHUECKUN CTW/b T[103HABaTeNbHOM JleATe/NbHOCTH. [I15 TyMaHUTapHOTrO W
eCTeCTBEeHHO-Hay4YHOTro Tipodusel npodeccroHaibHOro 0b6pa3oBaHus 0ojiee XapaKTepHBIM
ABJISIETCA  yCWIeHWe OOINeKy/IbTypHOW COCTaB/siolleld  y4eOHOH  JUCLIMIUIUHBI  C
OpHeHTallel Ha BU3ya/lbHO-00pa3HbIi U IOTMUeCKUM CTH/IN yueOHOW paboThI.

M3yueHre MaTeMaTHKU KakK MPOQHUIBLHOM 001ie00pa3oBareibHON yueOHOM JUCLIMTIUTUHBI,
yUuuThIBaIOIlel CrielupUKy ocBauBaeMbIX cTyjeHTaMu rpocdeccuit CITIO wiu crieryanb-
Hoctu CIIO, obecrieunBaeTcs:

* BBIOOPOM Pa3/MUHBIX TIOAXO/0B K BBEJIEHHUI0 OCHOBHBIX TIOHSTHH;

* (opMHUpOBaHHEM CUCTEMBI YUeOHBIX 3a/jaHnH, obecrieurBaromux 3QpeKTHBHOe 0Cy-
IIeCTB/IeHHE BBIOPAHHBIX 1[€/IeBbIX YCTAaHOBOK;

 oboraiieHueM CrieKTpa CTWIed yueOHOU [esTe/IbHOCTH 3a CUeT COTJIaCOBaHHs C Be-
OYUIAMUA JIeATe/IbHOCTHBIMU XapaKTepPUCTUKAaMU BbIOpaHHOUW mpodeccuu / Crieru-
aNbHOCTH.

[TpodwibHasi coCTaBIsFOIIAsT OTPAyKaeTcsi B TpeOOBaHUSIX K TIOATOTOBKE 00yUarOIUXCst

B YaCTH:

* 0o0mieli cucTeMbl 3HaHUM: CojiepyKaTe/lbHble IPUMephl UCTI0/Ib30BaHUS
MaTeMaTUUeCKUX Ujiell U MeToZioB B MpodeCcCroHaNbHOM [1esTeTbHOCTY;

* YMeHWH: pa3nuyve B ypOBHe TPeOOBaHMIA K C/IO)KHOCTH TMPUMEHSIEMBIX a/lTOPUTMOB;

* TPaKTUYeCKOTO  WCII0/Ib30BaHUs  TPUOOpeTeHHbIX  3HaHUHM U yMeHHii:
WH/IMBUYalbHOTO yueOHOrO OrIbITa B TIOCTPOEHHWH MaTeMaTU4eCKUX Mo/iened,
BBITIOJIHEHUM UC-C/Ie/J0BaTe/IbCKUX NIPOEKTOB.

TakuMm o0Opa3oM, peanu3aliysi COJEpPXKaHUST yueOHOW [UCLIUTIIMHBI OPUEHTUPYEeT Ha
TIPUOPUTETHYIO POJIb TIPOLIECCYaTbHBIX XapaKTePUCTUK yueOHOM paboThl, 3aBUCSIIUX OT
npoduisi TpodecCHoHaTbHOTO 00pa30BaHMsl, TOYUYEHHUs OIbITa MCIIO/Jb30BAaHUS MaTe-



MaTUKU B COZlep>KaTeMbHbIX U MPodecCUOHaIbHO 3HAUMMBIX CUTYal[UsiX M0 CPaBHEHUIO C
(hopMasibHO-yPOBHEBLIMU Pe3y/IbTaTUBHBIMU XapaKTePUCTHKaMH 00yJeHusl.

CopepxaHue yuebHOro mpeamera pa3paboTaHO B COOTBETCTBUM C OCHOBHBIMH COjiED-
)KaTeTbHbIMU JIMHUSIMU 00yUYeHHUs] MaTeMaTHKe:

 anrebpavueckasi JIMHUs, BK/IOUAlOIlas CHCTeMaTH3allMi0 CBeleHUWM O uMc/ax; Hu3-
yueHHe HOBBIX U 0000IIeHre paHee M3yUeHHBbIX Orepaluii (Bo3BelieHHe B CTelleHb,
v3BJjleueHre KOPHS, JorapupmMUpoBaHHe, CHUHYC, KOCHHYC, TaHT'€HC, KOTaHIeHC M
oOpaTHble K HHM); W3y4YeHHe HOBLIX BH/IOB UHC/IOBBIX BBIP&KEHWHA U (QoOpMyJ;
COBEpILEHCTBOBaHWE TMPAKTUYECKMX HABbIKOB U  BBIYMCIUTENBHON  KYJIBTYPBI,
pacivpeHue
Y COBepIIEHCTBOBaHMe a/ireOpanyecKoro amnrapara, ChOpMHUPOBAHHOTO B OCHOBHOM
LIKOJIe, ¥ ero NpUMeHeHre K pelleHr0 MaTeMaTUueCKuX 1 MPUK/IaJHbIX 3a/ay;

* TeOpeTHUKO-(PYHKL[MOHa/IbHAs JIMHKWS, BK/IOYAOL[asi CUCTeMaTU3allii0 U pacllivpeHre
CBeZleHWd O (DYHKLMSIX, COBEpLIeHCTBOBaHME rpa(UuecKWx yMeHWMH; 3HAKOMCTBO C
OCHOBHBIMH H/IeSIMM M METO/laMM MaTeMaTHueCcKoro aHajiu3a B 00beme, IO3BOJISIO-
11leM MCC/e/|oBaTh 3/eMeHTapHble PYHKLMU U pellaTh MPOCTelille reoMeTpuyecKue,
¢usnyeckye U pyrye NpuKIajHble 3a1aul;

* JIMHUSI YpaBHEHWM U HEPaBeHCTB, OCHOBAHHAsi Ha TMOCTPOEHUM U WCCIel0BaHUU
MaTeMaTUUeCKuX Mo/esiel, TiepeceKarolasicsi C anrebpanueckoll W TeOpeTHUKO-
(GyHKL[MOHAILHOW JIMHUSIMM W BK/IOYarolllas pa3BUTHE U COBEpILEeHCTBOBaHUE
TeXHUKH a/irebpandeckux rpeoOpa30BaHUM [ijisl pellieHUs] YpaBHEeHWM, HepaBeHCTB U
cucreMm; (opMUpoBaHWe CIOCOOHOCTM CTPOUTH U MCC/Ie0BaTh TMPOCTEHIINe
MaTeMaTUUeCKhe MOZe/d TpY pellleHWH TPUKIAHBIX 3afiau, 3ajad U3 CMEKHBIX U
CrelUaIbHbIX AUCLIUILINH;

* reoMeTpuueckas  JIMHMS,  BK/IOUarolljas  Har/siiHble — TpPeZACTaB/eHUs O
MPOCTPAHCTBEHHBIX (Urypax M M3yueHHe WX CBOWMCTB, (JOPMUpPOBaHME U DPa3BUTHE
MTPOCTPAHCTBEHHOT'O BOOOpaykeHUs1, Pa3BUTHE CITIOCOOOB TeOMeTPHUUECKUX U3MEPeHNH,
KOOpJWHATHOT O
Y BEKTOPHOTO METO/IOB [I/Isl pellieHst MaTeMaTHUeCKUX U TIPUK/IaIHBIX 3a/1ay;

* CTOXACTUYEeCKast IMHUSI, OCHOBAaHHAsi Ha pa3BUTHM KOMOWHATOPHBIX YMEHUH,
rpe/iCTaB/IeHU O BEPOSITHOCTHO-CTaTUCTUUECKHX 3aKOHOMEPHOCTSIX OKPY’Karoll[ero
Mupa.

Pasgenbl (TeMbl), BKJIFOUEHHbIe B Cojlep)KaHue yueOHOTro rpejiMeTa, SIBSFOTCS OOLUMU
IUis Bcex Tipoduieli rpodeccoHabHOTO 00pa3oBaHUs W TIPU BCceX oObeMax yueGHOro
BpeMeHU He3aBUCHMO OT TOTO, SIBJISIeTCS JI yueOHbIi rpemMeT «MaremaTrka» 06a30Boi Win
Npo¢UIbHOM.

B npumepHBIX TeMaTUYeCKHUX TlaHaX MPOrpaMMbl yueOHbIM MaTepuasl TipeficTaB/IeH
B ¢hopMe uepe/yIOILlerocsi pa3BepThIBaHUSI OCHOBHBIX COjZlep)KaTe/bHbIX JIMHUM (asre-
Opanueckoii, TeopeTHKO-(PYHKIIMOHA/ILHOM, YpaBHEHHMM W HepaBeHCTB, T'eOMEeTPUUYECKOM,
CTOXaCTUYeCKOM), UTO TI03BOJIsIeT TUOKO HCII0/Ib30BaTh MX PAcIioyioyKeHre W B3aUMOCBSI3b,
COCTaBJ/IATh pabounii KajeHJapHBIA TUIaH, TMO-pa3HOMY depeysi yueOHble TeMbl (TJIaBbI
yueOHMKa), yuWTbIBasg MPOGWIb MpPOecCHOHaIbHOTO  00pa3oBaHMs,  CHElUMUKY
ocBauBaemoi npodeccun CITO wmm cretuansHocty CITO, TiyOuHY M3yuyeHus MaTepuarna,
YPOBEeHb MO/JITOTOBKY CTYJEHTOB 10 MpeJiMeTy.



[TpensiaraeMbie B TIPUMEPHBIX TeMaTHUECKHX TUIaHAX pa3Hble 00beMbl yueOHOTO
BpeMeHM Ha u3yuyeHWe OJHOW U TOW ’Ke TeMbl PEKOMEH]IyeTCsl HCII0/b30BaTh [Jisi
BBITIOJTHEHUS] Pa3-JIMUHBIX Y4eOHbIX 3a/aHWid. TeM caMbIiM pa3nuuuss B TpeOOBaHUSX K
pe3ysbTaTaM OOy4eHHUS] TIPOSIBITCS B YPOBHE HABBIKOB TI0 PpeIIeHHIO 3aZiau W OIbITe
CaMOCTOSTe/IbHON paboTHI.

W3yuenue obOiieobpa3oBarenbHOro yuebHOro mpeamera «MaremaTrKa» 3aBeplIaeTCs
1o/iIBe/leHeM UTOroB B (DOpPMe K3amMeHa B paMKax MPOMeKyTOYHOM aTTeCcTaliu CTYJeHTOB
B iporiecce ocBoeHusi ocHoBHOUM OITOIT CITO ¢ nmomy4yeHueM cpeiHero oo1jero
obpaszopanus (TITTKPC, ITIICC3).

B pa3zmene mporpammbl «Copiep>kaHue y4eOHOTO TipeZiMeTa» KypCHBOM BbIfIe/ieH Ma-
Tepuasi, KOTOPBIM TIPU HU3yUYeHHH MaTeMaTHKU Kak 0a30BOM, Tak U MpoduibHON yueOHOM
JUCLIUTITMHBI, KOHTPOJTIO He TIO/IJIEXKUT.

MECTO YUEBHOW JUCHUIIMHBI B YYUEBHOM ITJIAHE

Yuebubiii mpegmer «MaremaTka: anrebpa ¥ HayajJa MaTeMaTHYeCKOro aHasu3a;
TeOMeTpHsi» SIB/ISIeTCS] yueOHbIM TIpeMeToM 00si3aTe/TbHOM MpeAMeTHOW obsiactu «Mare-
MaTuka 1 uHpopmatuka» ®I'OC cpenHero obinero oo6pa3oBaHwUs.

B nipodeccroHambHBIX 00pa30BaTeIbHBIX OpPraHU3alvsaX, peaju3yIoIrX 00pa3oBaTe/ib-
HYIO MporpaMMy cpejHero o0iero obpa3oBaHusi B mpeenax ocBoenuss OITOIT CITO Ha
6a3e ocHOBHOTO 0011IeT0 00pa3oBaHus, yueOHbIN TipeaMeT «MaTeMaTHKa» U3ydaeTcst
B 0011e00pa3zoBaTeibHOM 1HK/Ie yuebHoro tuiaHa OTTOIT CITO Ha 6a3e 0OCHOBHOTO 00I1[eT0
obpa3oBaHus C moyueHreM cpefHero obuero obpasosanus (ITITKPC, ITTICC3).

B yuebnbix manax IITIKPC, TITICC3 yueOHbIM TipeameT «MareMaTWKa» BXOAUT B
coctaB obumx o6mieobpa3oBaTe/bHbIX  YYeOHbIX —[JUCLIMIUIMH, (OPMHUpPYeMBIX U3
00s13aTebHBIX

nipeqMeTHBIX obmacteit @T'OC cpeaHero obiriero obpazoBanus, Ayis rpodeccuii CITO umm
cnierianibHOCTel CITO cooTBeTCTBYHOIIEro nmpoduis mpodeccHoHaIbHOT0 00pa30BaHusl.

PE3YJIbTATHI OCBOEHUA YUEFHOUW JUCLIATIJIVHEI

OcBoeHHe cojiepKaHusl yueOHOTO rpeMeTa «MaTemMaTHKa» 00eCrieurnBaeT JOCTHKEeHHe
CTyZleHTaMU C/Ie[yIOLUX pe3y/1bmamoe:

* JIUYMHOCMHBIX:

—— c(hopMHPOBAaHHOCTH TIPE/ICTAB/IEHHI O MaTeMaTUKe KaK YHUBEPCATbHOM $SI3bIKe
HayKH, CPeZICTBe MO/Ie/TMPOBAHMUS SIBJIEHUH U TIPOL[ECCOB, H/esiX ¥ MeTo/aX Ma-
TeMaTHKH;

—— MOHMMaHKe 3HaYMMOCTH MaTeMaTHKH /IJIsi HAyYHO-TeXHUUYEeCKOTO TTPOrpecca,
c)OpMHUPOBAHHOCTb OTHOIIIEHUS K MaTeMaTHKe Kak K YacTH 00IieuesioBeueckom
KY/JIbTYPbI Yepe3 3HAKOMCTBO C HCTOpHel Pa3BUTHsI MaTeMaTUKH, SBOJTIOLMEH
MaTeMaTU4eCKuX UJiew;

—— pa3BUTHE JIOTUYECKOTO MBIILIIEHHUS], TPOCTPAHCTBEHHOTO BOOOPa’keHHsl, a/lrOPHT-
MHUECKOH Ky/IbTYpPbl, KPUTUUHOCTH MBIIIJIEHUs] HA YPOBHE, HEOOXO[UMOM [J1s1
Oyay1ei mpodeccHoHaMbHOMN [esaTe/TbHOCTH, Ji7Is TIPO/I0/DKEHHsT 0Opa3oBaHUs U
CcaMo00pa30BaHMUS;

—— OBJIa/leHHe MaTeMaTUYeCKUMH 3HaHUSIMU ¥ YMEHUSIMU, He0OX0IUMbIMH B TT0-
BCEJJHEBHOM JKU3HH, /i1 OCBOEHUS] CMEXKHBIX €CTeCTBEHHO-HAYUYHBIX AUCLUTUIH U
JUCLUTUIIH TIpo¢eCcCHOHANbHOTO LUK, /17151 TIo/Ty4yeHHst 0Opa3oBaHus B 06/1aCToX,
He TpeOyIOIUX yr1yb1eHHON MaTeMaTHUeCcKoH MOATOTOBKHY;



—— TOTOBHOCTh M CITOCOOHOCTB K 00pa30BaHMIO, B TOM UMC/Ie caMmo00pa30BaHuIo, Ha
TIPOTSDKEHHH BCel )KU3HHU; CO3HATe/IbHOe OTHOIIIEHHE K HeIPepbIBHOMY 00-
Pa30BaHMIO KaK yC/IOBHIO YCIEIIHOM MpodeccuoHaabHOM 1 0011[eCTBEHHOM fiesi-
TeJIbHOCTH;

—— TOTOBHOCTB ¥ CIIOCOOHOCTH K CAMOCTOSATeTbHOM TBOPUECKOW U OTBETCTBEHHOM
JlesITeIbHOCTH;

—— TOTOBHOCTB K KOJUIeKTUBHOM paboTe, COTPYJHUUECTBY CO CBEPCTHHKAMU B 00pa-
30BaTe/IbHOM, 00II[eCTBEHHO TI0/1e3HOH, YueOHO-UCC/Ie[oBaTeIbCKOM, POEKTHOW U
IPYTUX BUZAX JesiTe/TlbHOCTY;

—— OTHOIIIeHUe K MPodeCcCroHaNbHOM /1esATeTbHOCTH KaK BO3MOXXHOCTH Y4acCTHs B
peliie-HUM JIMYHBIX, 00II[eCTBeHHBIX, TOCYIapCTBEHHBIX, 001[eHaI[MOHATBbHBIX
npobJiem;

MemanpeomemHbiX:

—— YMEeHHe CaMOCTOATEeIbHO OMPeZe/IsTh L€/ AeATeTbHOCTH U COCTaB/ISATh T/IaHbI
JieATeIbHOCTU; CAMOCTOSITE/TbHO OCYIIeCTB/ISATh, KOHTPOJUPOBATh U KOPPEKTH-
POBATh /IeSITENTbHOCTD; UCIIO/Tb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIS1 TOCTHKEHUST
TIOCTaB/IEHHBIX 1[eJIel U pear3aliiy I/IaHOB eATe/TbHOCTH; BbIOUPATh YCIIeIIHbIe
CTpPATEeryy B PA3/IMUHbIX CUTYal[UsIX;

—— yMeHHe MPOIyKTUBHO 00IIaThCsl U B3aMMO/IeHCTBOBATh B MPOL[ECCe COBMECTHOM
JeITe/IbHOCTH, YUUTHIBATh MO3ULIUU APYTUX YUACTHUKOB [1€ITeTbHOCTH, 3hdek-
TUBHO pa3pelnaTb KOH(IMKTEI;

—— BJIaJileH/e HaBbIKaMH M03HaBaTe/TbHOM, yueOHO-UCC/e[0OBaTeIbCKON U TTPOEKTHOMH
JlesTeIbHOCTH, HaBbIKAMH pa3pelieHust pobieM; criocOOHOCTb U TOTOBHOCTh K
CaMOCTOSITEJTBHOMY TTIOMCKY METO/IOB PeIlleHHs MPAKTUUeCKUX 3a7iay, MPUMeHEeHHIO
Pa3/IMUHBIX METO/IOB IMO3HAHMSI;

—— TOTOBHOCTb M CITOCOOHOCTB K CAMOCTOSITe/TbHON MH(OPMAI[HOHHO-
TI03HaBaTe/IbHOM JIeSITe/IbHOCTH, BK/TFOUAs yMEHHE OPUEHTUPOBATLCS B Pa3/TIMUHbIX
WCTOYHHMKAX UHGOPMAIU, KPUTUUYECKHU OL[eHWBaTh Y MHTEPIPETUPOBATh
WH(OPMALIUIO, TI0-/TyuyaeMy0 U3 Pa3/TUUHbIX UICTOUHUKOB;

—— BJIaJileHHe S13bIKOBBIMH CPe/ICTBAMU: YMEHHe SICHO, IOTUYHO ¥ TOUHO M3/1araTh
CBOIO TOUKY 3DEeHHSs], UCTI0/Ib30BaTh a/leKBAaTHbIE SI3bIKOBbIE CPE/ICTBA;

—— BJIaJIeHXe HaBbIKaMH T03HABATE/IbHOM pedieKCUH KakK 0CO3HAHHST COBEPIIIaeMbIX
JIeVCTBUI M MBIC/TUTE/TBHBIX TIPOLIECCOB, UX Pe3y/IbTaTOB U OCHOBAHUH, TPaHMI]
CBOEro 3HaHMs U He3HAHUS, HOBbIX MMO3HABATE/IbHbIX 3a/1a4 U CPEJCTB /IS UX
JOCTIDKEHUS;

—— LIe/IeyCTPeMJ/IEHHOCTh B TMIOMCKAX U MPUHSITUN PellleHni, C000pa3uTeIbHOCTh U
MHTYULMS, Pa3BUTOCTb MPOCTPAHCTBEHHBIX TPe/iCTaB/IeHuH; ClIOCOOHOCTh BOC-
NIPYHUMAaTh KPacoTy ¥ FapMOHHIO MUPa;

npeoMemHbIX:

—— c()OpMHUPOBAHHOCTh Mpe/ICTaBIeHUI 0 MaTeMaTHKe KaK YaCTh MUPOBOM KYJIbTYPbI
Y MeCTe MaTeMaTHKU B COBDeMEHHOW LIUBU/IM3ALIMH, CTIOCO0axX OMMCAHUS SIBJIEHUN
peasbHOTO MUpa Ha MaTeMaTU4YeCcKoM Si3bIKe;

—— c()OpMHUPOBAHHOCTH MPe/CTaBIeHNI 0 MaTeMaTUUeCKMX TIOHATUSX KaK BakKHel-
IIMX MaTeMaTHYeCKUX MOZeJIsiX, TI03BOJISIFOLIMX OIMKChIBATh U M3yUaTh pas3Hble
TIPOLIECCHI U sIB/IEHUST; TIOHUMaHKe BO3MOKHOCTH aKCOMaTHUeCKOT0 MOCTPOeHUsT
MaTeMaTUUeCKUX TeOPUii;

—— BJ/IaJieHNe MeTOJjaMH /10Ka3aTe/bCTB 1 a/ITOPUTMOB DellleHHs], yMeHHe UX IpuMe-
HSITb, IPOBOJUTB Jl0Ka3aTe/IbHble PacCy’K/AeHUs B X0/ie pelleHus 3a/ay;

—— BJIa/ileHHe CTaH/|apTHBIMU TIPHEMaMH pellleHus pallOHA/IbHBIX U
VppalMOHaIbHbIX, TTOKa3aTebHbIX, CTelIeHHbIX, TPUTOHOMETPUUeCKUX ypaBHeHUN
Y HePaBeHCTB, UX CUCTEM; HCII0/Ib30BaHUE FOTOBBIX KOMITbIOTEPHBIX TIPOrpamMM, B
TOM UHCJIe [J1s TIO-HCKA Iy TH PellieH!s] U WITFOCTPAL[U PellieHNs ypaBHeHUH 1
HepaBeHCTB;



—— c(OpPMHUPOBAHHOCTH TIPe/ICTaBIeHUI 00 OCHOBHBIX MOHATHSX MaTeMaTHUeCKOTO
aHa/iM3a U UX CBOMCTBax, B/a/leHHe yMeHHeM XapaKTepr30BaTh [10Be/leHue (PyHK-
L[1M, UCII0/Ib30BaHKe TOJIyYeHHbIX 3HaHUM JJIS1 OTMCaHUs U aHa/u3a peasbHbIX
3aBUCHMOCTeH;

—— BJIaJleHe OCHOBHBIMHU MTOHATUSIMM O TUIOCKMX U NTPOCTPAHCTBEHHBIX FeoMeTpuye-
CKHUX (pUrypax, UX OCHOBHBIX CBOWCTBaX; C()OPMUPOBAHHOCTb YMEHUs! pacrio3Ha-
BaTh reoMeTpuyeckre (GUrypsl Ha uepTeXxax, MoJie/IsIX U B pealbHOM MUPe; IpU-
MeHeHHe U3yUYeHHBIX CBOMCTB reoMeTprUuecKUx GUryp v opmyJi /st peleHus
reomMeTpUUeCKUX 3a/iau U 3a/jau C MPaKTUUeCKUM COZlep>KaHUeM;

—— c(OpMHPOBAHHOCTh MPe/ICTaBIeHUH O MpoLieccax U sB/IeHUsX, UMEIOIIUX Bepo-
ATHOCTHBIN XapakTep, CTaTUCTUUECKUX 3aKOHOMEPHOCTSIX B pealbHOM MUpe,
OCHOBHBIX MOHATUSIX 3/IEMEHTapHOW TeOPUU BEPOSTHOCTEM; YMEHUN HaXO4UThb U
OLIeHHMBaTh BEPOSITHOCTH HACTYTI/IeHUs] COOBITHI B TIPOCTENIINX MPAKTHUECKIX
CUTyalMsIX U OCHOBHbIE XapaKTepPUCTUKU C/TyYalHbIX BeJIMYMH;

—— BJIaJleHHe HaBbIKaMU MCI0/Ib30BaHUs TOTOBLIX KOMITbIOTEPHBIX POTPamMM IpU
pellleHny 3aZiau.

COJEP)XAHUE YUEBFHOM JVCLIUTIIVMHEI

BBegenuve

MaTemaTvka B HayKe, TeXHUKe, SKOHOMHKe, UH(OPMALIMOHHBIX TEXHOJOTUSIX U TpaK-
TAYECKOU JleATe/lbHOCTH. Llesn 1 3ajjaum M3yuyeHusi MaTeMaTUKXA NIPU OCBOeHUM TIpodeccuii
CIIO u cnetmansHocTel CIIO.

AJITEBPA

Pa3zeumue noHsimus o uucsne

HEJ'IBIE W pdlIMOHAJ/IbHbIE YN CJId. ,Z[EI\/JICTBI/ITEJ'IBHBIE Uudida. Hle6ﬂLlJfC€HHbl€ 6blUUC/1eHUsA.
KomnnekcHble yucaa.

KopHu, cmeneHu u no02apugmbi

KopHu u creneHd. KopHU HaTypa/bHOU CTereHH M3 uvciaa U UX cBoucTBa.CTerneHu
CpaLMOHA/IbHBIMU TI0Ka3aTesisiMi, UX cBoicTBa. CTeleHW C JelCTBUTeNbHBIMU TOKa3aTe-
nsimu. Cgoticmea cmeneHu ¢ OelicmgumesbHbIM NOKA3amesnem.

Jlorapudm. JTorapudm uncia. OcHOBHOe jiorapudmMuueckoe ToXecTBo.JecsiTuuHbIe
Y HaTypasbHble jiorapudmel. [IpaBusa geiictBuii ¢ orapudmamu. [lepexos K HOBOMY
OCHOBaHHUIO.

IIpeodpa3oBaHue anredpanuecKux BoIpaxkeHui. [Ipeobpa3oBaHye paliOHATLHBIX,UP-
palMoHaMbHBIX CTeTIeHHBIX, MTOKa3aTelbHbIX U JIOrapU(PMUUECKHUX BbIpaXKeHUH.

ITpakmuueckue 3aussmus

ApudmeTtnueckue AeWCTBUS HAJ YKUCIaMH, HaXOXKAEeHHEe TIPUOJ/IMDKEHHBIX 3HAUeHWM
Be/IMUMH U TOTPEITHOCTeN BhIUMC/IeHHH (aOCOMFOTHOM M OTHOCUTETbHOM), CpaBHEHHE UKC-
JIOBBIX BBID&)KEHUM.

BbIunicsieHre v cpaBHeHHWe KOpHel. BhITIo/THeHHe pacueToB ¢ pafiiKalaMu.

PemeHuie ppaloHanbHbIX ypaBHeHU. HaxoKieHre 3HaueHui cTerneHeid C paljuoHab-
HBbIMU TOKa3atessiMd. CpaBHeHHWe cTereHel. [IpeoOpa3oBaHMsl BbIPAKEHUH, COJepyKall[UX
cTerieHU. PellieHue roKasaTebHbIX YPaBHEHUH.

PerieHnie NMpUK/IafHBIX 3a/au.



HaxoxgeHve 3HaueHMM Jjorapugma IO IPOM3BOJBHOMY OCHOBaHWK. I[lepexop ot
OJHOTO  OCHOBaHMA K  JpyroMy. Bebluncienne ©  cpaBHeHHe  J10rapu¢pMoB.
JlorapugmupoBaHue ¥ MOTeHLIMPOBaHKE BbIPayKEHUH.

[Tpubnv>keHHbIe BBIUMC/IEHUS W PellleHus IPUK/IaHbIX 3a/au.

Perienue yorapupmMuuecKux ypaBHeHUH.

OCHOBBI TPUT'OHOMETPU

OCHOBHBIE TTOHATUA

PapuanHas mepa yrza. BpaiarensHoe awkeHue. CUHYC, KOCUHYC, TaH[€HC U KOTaH-
TeHC YMCiIa.

OCHOBHBIE TPUTOHOMETPUUECKHE TOXXIeCTBd

@opMyJibl TipUBefieHrs. POpPMYJIbl C/I0XKeHUsl. Popmysibl yaBOoeHUs: Dopmysibl noao-
BUHHO20 y2/d.

[Tpeobpa3oBaHusi IPOCTEMNIIINX TPUTOHOMETPHUUECKUX BbIpaXKeHUM

[Tpeobpa3oBaHre CyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B ITPOU3Be/IeHNe U TTPOU3Be/le-
HUSI B CyMMy. BblpajceHue mpuzoHoMempuueckux (yHKyuili uepe3  maH2eHc
Nno/n0BUHHO20Ap2yMeHmd.

TpI/Il"OHOMeTpI/ILIECKI/Ie YPaBHEHHA U HEPABEHCTBA

[Tpocrenmme TPUTOHOMeTpUUYeCcKue ypaBHEeHUs. IMpocmeltiwue
mpu2o0HOMempu4ecKueHepaseHcmad.

O0paTHbIe TPUroHOMeTpHUYecKHe (PyHKI[HH.

ApKCUHYC,apKKOCUHY C,apKTaHreHc. JIpakmuyueckue 3aHsamus

PaguanHbIN MeTO/ U3MepeHHsl yI/I0B BpallleHus U CBsI3b C FPajyCHOM Mepoil. OCHOBHbIe

TPUTOHOMETpPUYECKHe TOX/eCTBa, (POpMyJIbl CII0XKeHUs], YABOEHH s, 1peo0-
pa3oBaHre CyMMbl TPUTOHOMETpUUeCKHX (DyHKLMI B TIpou3Be/ieHue, peobpa3oBaHye Tpo-
M3Be/IeHHs] TPUTOHOMeTpUUecKUx QyHKIM B cymmyto [Ipocrefiiive TpuroHoMeTpuueckye
ypaBHeHUs ¥ HepaBeHCTBa.

O6parHble TpUrOHOMeTpUYecKre PYHKIUU: apKCUHYC, apKKOCHHYC, apKTaHTeHC.

@DYHKI[MU, UX CBOWCTBA U rpauKu

dynkiuu. O061acTh OrpeziesieHUs] 1 MHOXKECTBO 3HaueHWH;TpaduK (pyHKIH,ITOCTPOe-
Hue rpadyKoB GYHKLWH, 3a/[aHHBIX Pa3/IMYHBIMU CTIOCOOaMH.

CBoiictBa (yHKIUH. MOHOTOHHOCTh,U€THOCTh,HEUETHOCTh,0IPAaHUUEHHOCTh,1€PHO-
OUUHOCTE. [IpOMeXXyTKU Bo3pacTaHus U yObIBaHus, HanOoJIbIlIee ¥ HaUMeHblllee 3HauUeHHUs,
TOUKM 3KcTpemyMa. ['paduueckasi uHTepripetanus. [IpumMepsl QyHKLMOHAIBHBIX 3aBUCH-
MOCTeli B peaslbHBIX TPOL{eccaxX U sIBIeHUsX. AprdmMeTryeckre oreparuy Haf GyHKLUSIMU.
CnoxkHasi pyHKUMs (KoMrio3uLius). IToHsimue o HenpepblBHOCMU (hyHKYUU.

O6patHblie pyHknuu. O6/1acmb onpedeneHus u 061acmb 3HaueHuli 0bpamHoll pyHKYuUu.
I'pacpux obpamHoti pyHkyuu.



CrereHHble, IOKa3aTe/bHbIe, TOrapupMUUeCcKre
Y TPUTOHOMeTpUUecKre (QyHKLUH.
OG6paTtHble TPUrOHOMeTpUUYecKue (PyHKIUU

Omnpenenenust pyHKLMN, UX CBOMCTBA U rPaUKHU.

[Tpeobpa3oBanus rpadukoB. IlapaiiebHbIN TTePEeHOC, CHMMETPUsST OTHOCUTE/TLHO OCeM
KOOp/IMHAaT YW CUMMETpHUsSi OTHOCUTeTbHO Hauaja KOOpJWHAT, CUMMeETPHUSi OTHOCHUTETbHO
NIPSIMOY Y = X, PaCTsDKeHHe U CKaTue BZ0/Ib 0Cel KOOP/WHAT.

IIpakmuueckue 3aHssmus

[TpuMepnl 3aBUCHMMOCTeN MeXXAy TepeMeHHbIMU B peasibHbIX TpoLieccax U3 CMEXHBIX
pucturivH. Onpesienenuie ¢yHkiuii. [TocTpoeHre u uteHue rpadukoB ¢yHkiui. Vccne-
noBaHue ¢yHkiyu. CBOMCTBA JMHEHHOMN, KBaZlpaTMUHOMN, KYCOUHO-TMHEHHOW U JApOOHO-
nvHelHOW (yHKUMil. HerpepriBHble M mnepuoguueckre (yHKimu. CBolicTBa M rpaduvku
CUHYCa, KOCHHYCa, TaHreHca U KotaHreHca. O6paTtHble QyHKIMU U Ux rpaduku. ObpaTHbie
TpuroHomerpruueckue (yHkuyu. [Ipeobpa3zoBanusi rpadmka QyHKIMU. ['apMoHMYeCKue
KosieObaHusi. [IpuKiaHbie 3a/jauu.

[TokasartenbHble, TorapupmMuUueckre, TPUrOHOMeTpUYeCKre YpaBHeHUsl U HepageHcmead.

HAYAJTA MATEMATNYECKOI'O AHAJIN3A

ITocieoBaTe ILHOCTH. Crioco6bl 3a/1aHuUs u CBOIACTBA YHCJIOBBIX
nocsiejoBatenibHOCTe. [ToHsamue o npedene nocnedogamenbHocmu. CyujecmeosaHue
npedena MOHOMOHHOI 02paHUUYeHHOoU nocnedosamesnbHocmu.CyMMHUPOBaHHe

rocsejoBaTeibHOCTel. beckoHeuHOYyOBIBaroIIiasi reoMeTprUUecKasi IpOrpeccusi ¥ ee CyMma.

IIpousBoaHasa. IloHsiTHe ©O TIpOUM3BOAHONW  (YHKIMM,ee TeOMeTpUUeCKUM U
(u3nyecKUicMbIC/I. YpaBHeHUe KacaTelbHOU K rpaduky ¢yHKuuU. [Ipon3BO/iHbIE CYMMBI,
pa3HOCTH, TMPOM3BeJeHUs], uacTHbie. [IpOM3BO/IHbIE OCHOBHBIX 3/IeMEHTApHBIX (YHKLUH.
[TpuMeHe-HUe TIPOM3BOJHOM K WCC/IeOBAaHUIO (YHKLUM W TIOCTPOEHHIO TpagUKOB.
IMpou3zgodHbleobpamHoli pyHKYUU U KOMNO3uyuu (pyHKYuu.

[TpyMepbl KCMOMb30BaHUSI TPOM3BOAHOM /Il HaxOX/eHWs] HaWIyulllero pelleHusl B
TIPUK/IAJHBIX 33flayaxX. BTopasi mpousBojHasi, ee reoMeTpUUeCcKUd M (pU3MUeCKUil CMBICI.
HaxoskieHre CKOpOCTH [i/1s1 TIpoliecca, 3a/laHHOro (popMysioli U rpadukom.

IlepBooOpa3Hass u wuHTerpaia. [IpuMeHeHHe Ompe/ie/IeHHOTO WHTerpasa s
HaXOXKAEHUATIIONAAW  KPUBOJIMHEeNHOW —Tpareruu. Popmysna HbroToHa—/leiibHuIa.
[TpuMmepsbI pU-MeHeHus1 UHTerpana B Gu3uKe U reoMeTpuH.

ITpakmuueckue 3aHssmus

YucioBasi TIOC/IeI0BaTeIbHOCTD, CMIOCOOBI ee 3aflaHus], BBIUMC/IEHHS] YIeHOB IOC/eO0-
BaTenbHOCTH. [lpesen mocsienoBaresbHOCTH. beckoHeuHO yObIBaroljass reoMeTpuyeckast
TIpOrpeccus.

[TpousBogHasi: MexaHUUeCKU ¥ TreOMeTpUUeCKU CMbIC/T TIPOX3BO/IHOM.

YpaBHeHue kKacaresnbHON B 00mem Buze. [IpaBuia u opmyssl guddepeHIpipoBanys,
TabnMIja TIPOU3BOAHBIX 3/IeMeHTapHbIX (yHKIMH. VccnenoBanve (QyHKOMM C TIOMOIIBIO
npou3BoiHOM. HaxoxeHre HauOO/bIlero, HauMeHBIIero 3HaueHWs W SKCTpPeMasbHbIX
3HaueHUI QYyHKLUU.

WnTerpan u nepBoobpasnasi. Teopema HetoroHa—/IeitbHMLIa. [IpriMeHeHre nHTerpana K
BBIUMC/IEHUIO (DU3NUeCKUX BeJTMUUH U TIIOIIa/e.

YPABHEHUA N HEPABEHCTBA

YpaBHeHus U CHCTEMBI yPaBHEeHHIA.
ParyioHa/ibHbIe, UppaLMOHabHbIe,[TI0Ka3aTe/lbHble TPUTOHOMeTpUUecKrue ypaBHEHUsS U
CUCTEMBI.

PaBHOCHIBHOCTb ypaBHEHUI, HEPABEeHCTB, CUCTEM.

OcHOBHbIe TIPUEMBI UX pellleHust (pa3ioykeHue Ha MHOKWTe/H, BBe/leHHe HOBBIX Heu3-
BECTHBIX, IM0/ICTAaHOBKA, Ipa(uueckuii MeTox).

HepaBeHncrBa. PaijyoHasibHbIe, UppallMOHa/IbHbIE, T0Ka3aTe/IbHble  WMpPU20HOMempu-
ueckue HepaBeHCTBa.OCHOBHbIE TIPHEMBI UX PellieHuUs.



Hcnonb3oBaHue cBONCTB U rpadukoB ¢yHKLIMN NPH pellleHUH YPaBHEHHN U Hepa-
BeHCTB.  Metrog  wuHTepBasiioB.V300pakeHHe  Ha  KOOPAMHATHOW  IUIOCKOCTH
MHOKeCTBapellleHu ypaBHeH!U U HePaBeHCTB C BYMsI TiepeMeHHbIMU U UX CUCTeM.

ITpuknaduble 3ad0auu

[IpyMeHeHre MaTeMaTUUECKHUX METOZOB [/ pellieHus Co/lepyKaTe/bHbIX 3a/lau U3 pas-
JMYHBIX 00s1acTell HAyKW U TTPAKTUKU.

VHTepnpeTalysi pe3y/bTaTa, yueT peajbHbIX OrpaHUYeHHH.

IHpakmuueckue 3aHsamus

KopHu ypaBHeHuid. PaBHOCH/ILHOCTb ypaBHeHUM. [IpeoOpa3oBaHyie ypaBHEHHH.

OcHoBHbIe IpHeMbI pellieHrs1 ypaBHeHu. PellieHye cucteM ypaBHeHuH. Vcronb3oBaHUe

CBOWCTB U rpadmKOB (PYyHKLMI [i/1s1 pellieHrsl ypaBHEHH 1 HePaBeHCTB.



KOMBUHATOPUKA, CTATUCTUKA 1 TEOPYSI BEPOATHOCTEM

OrneMeHTbl KOMOMHATOPUKHU

OcHOBHbIe TIOHSITUSS KOMOMHATOPUKU. 3a[jaud Ha TI0/[CUeT YKC/ia pa3MellleHu, repecTa-
HOBOK, coueTaHui. PerieHue 3ajjau Ha mepebop BapuaHToB. dopmysa 6uHOMa HprOTOHA.
CBotiicTBa OMHOMHHA/ILHBIX KO3 duIeHToB. TpeyroibHuk ITackais.

OneMeHTbl TEOPUU BEPOSITHOCTEN

Co0ObITHe, BEPOSTHOCTH COOBITHS, CIO’KEHWe U YMHOXKEHHWe BeposiTHOCTel. IToHsmue
oHe3asucumocmu cobbimuii. /JuckpemHas cayuaiiHas eeAu4UHd, 3aKOH ee pacnpeoeneHus..
Yucnosble xapakmepucmuku OUCKpemHOU cay4aliHoll eenuyuHbl. IToHsmue o 3aKOHe
fobwux uuces.

O/IeMeHThbl MaTeMaTHUeCKON CTaTUCTUKU

[IpencraBneHre AAaHHBIX (TaOMMLIBI, JUarpamMMbl, TpadUKH), 2eHepanbHAas COBOKYN-
HOocmb, 6bI60pKA, cpedHee apugpmemuueckoe, meduaHd. IloHsmue o 3adauax mamema-
muyecKoll cCmamucmuku.

PeweHue npakmuueckux 3a0au ¢ npumeHeHUem 8epOSIMHOCMHbIX

memodos.IIpakmuuecKue 3aHssmus

Vcropusi pa3BUTHSI KOMOMHATOPHKH, TEOPUU BEPOSITHOCTEM U CTaTUCTUKU W UX POJib B
pa3MuHbIX cdepax uenoBeuecKoil kusHegesTesbHOCTU. [IpaBuia KomOruHaTOpUKH. Perie-
HYe KOMOWHATOPHBIX 3aJau. Pa3melrieHusi, COUeTaHUsS U TlepecTaHOBKU. buHom HbloToHa 1
TpeyrosbHUK Ilackans. IIpuknagHble 3agaun.

Kraccuueckoe orpefiesieHre BepOSTHOCTH, CBOWCTBA BEPOSITHOCTeH, TeOpeMa O CyMMe
BepoATHOCTeU. Brruncienve BepostHocTel. [Ipuknaznnble 3agauu. [IpescraBnenue uucio-
BbIX ZlaHHbIX. [IpUK/IafHbIe 3aaun.

I'EOMETPUA

[IpsiMble u n1ockocmu 8 npocmpaHcmee

B3aumHoe pacrioniokeHre JBYX MpsSIMbIX B TNpocTpaHcTBe. [lapanienbHOCTh MpPsSIMOM U
riockocT. [lapanenbHOCTE MIOCKOCTeH. IleprieHAMKY/IIPHOCTE TIPSIMOM M TVIOCKOCTH.
[TeprieniVKy/IIp ¥ HAaKJIOHHAs. YTOJ MeXJy INpPSAMOM U IUIOCKOCTBIO. [IByrpaHHBIM yroJl.
Yron mexay miockocTaMu. [lepneH MKy IIpHOCTb JBYX IJIOCKOCTEM.

I'eomeTpuueckre npeobpa3oBaHMsl IPOCTPAHCTBA: Tapas/e/bHblil 1epeHoC, CUMMeTpUs
OTHOCHUTEJILHO IJIOCKOCTH.

[TapannensHoe mpoekTHpoBaHue. ILiowjadb opmozoHanbHOU npoekyuu. V3obpaxeHue
MPOCTPAaHCTBEHHBIX (PUTYP.

MHororpaHHUKH

BepuuHbl, pebpa, rpaHud MHOTOTPaHHUKA. Pazgeepmka. MHoz2o2paHHble yebl. Bbiny-kibie
MHo202paHHuKU. Teopema Dlinepa.
[Tpusma. Ilpsimast u Hak1oHHas ripu3ma. [1paBunbHas nipyu3Ma. I[lapannenenunesn. Kyo6.



[Mupamupa. [1paBunibHas nupaMuza. Y ceyeHHas nupamua. Tetpasjp.

CumMMeTpuu B KyOe, B rapaJiiesieniuriefie, B IpU3Me U MpamMu/ie.

Ceuenust Kyba, MpU3MbI ¥ TUPaMU/IbI.

[TpencraBneHve O TPaBU/IBHBIX MHOTOTPAHHUKAax (TeTpasjpe, Kybe, OKTasjape, moge-
Kas/pe ¥ MKOCas3/pe).

Tesia ¥ TIOBEPXHOCTH Bpall[eHUs

LnmHap 1 KoHyC. YceueHHbIN KOHyc. OCHOBaHHe, BBICOTa, OOKOBast TIOBEPXHOCTh, 00-
pasytoiiias, passepTka. OceBble CeueHus: U CeueHusl, rapasie/ibHble OCHOBAHMUIO.
[Tap u cdepa, ux ceuenus. KacareynbHas JIOCKOCTB K cdepe.

V3mepeHus B reomeTpum

O6mwem u ero usmepenue. MHTerpasibHasi popmyia oObema.

®opmynbl 0o6beMa Kyba, TPSMOYTOJBHOTO TiapasUle/ienuIesia, TPU3MBbI, LIATWH/DA.
dopMysibl 0ObeMa MUpaMUIbI U KOHyca. DopMyJ/ibl TUION[AAN TTOBEPXHOCTeH LUIMHApA U
KoHyca. ®opmyJibl 00beMa 1apa 1 1ioia 1 cqepal.

[Tomo6ue Ten. OTHOIIEHUS TI/IOIIA N TOBePXHOCTeH U 00beMOB TT0/J0OHBIX TeJI.

KoopauHate! ¥ BEKTOPBI

[IpsimoyronibHasi (JekapToBa) cMCTeMa KOOpAWHAT B TMpocTpaHcTBe. DopMysa paccTosi-
HUSI MeXXZy IByMs TOUKaMU. Y paBHeHUs cepbl, n10cKocmu U npsiMot.

Bekrtopbsl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. CiiokKeHHe BEKTOpPOB. YMHOXKeHHe
BEKTOpa Ha 4ucC/I0. Pa3jokeHue BeKTOpa IO Harpas/eHUsIM. YTOJI MeXAY [ABYMs BeK-
Topamu. IIpoekius BekTopa Ha ocb. KoopaunHatbl BekTOpa. CKasiipHOe IpOM3Be/ileHHe
BEKTODOB.

Ncnonb3oBaHre KOOPAWHAT U BEKTOPOB MPHU PeLIeHWH MaTeMaTUUeCKUX Y MPUKIaJHbIX
3azau.

IHpakmuueckue 3aHssmus

[Ipy3HaKu B3aWMHOIO pacCIOJIOKeHUs TIPAMBIX. YTO/ MeXXAy IpsAMbIMU. B3armHoe
pacroso)KeHue NpsIMbIX U MI0CKocTel. [leprneHAVKY/sp U HaK/IOHHAsA K IJIOCKOCTU. YTOJ
MeXJy TpsIMOM M TIUIOCKOCTbIO. TeopeMbl O B3aMMHOM DAacroJIOKeHWH TMpsSMOU U
TIJIOCKOCTU. Teopema 0 Tpex IepreHAUKy/Isipax.

[Tpu3Haky ¥ CBOWCTBA Napasiie/bHbIX U epreHAUKY/ISIPHbIX MI0cKocTel. PaccTosiHue

OT TOUKH [0 MJIOCKOCTH, OT NPSIMOM [10 TIJIOCKOCTH, PACCTOSTHUE MEXY
TIJIOCKOCTSIMH, MKy CKPEeLMBaIOLMMUCS TIPSIMbIMU, MEX/y IPOU3BOJIbHBIMU (UT'YpPaMU B
IIPOCTPaHCTBe.

[TapannenbHOe  TPOEKTMpDOBaHME U ero cBoiictBa. Teopema o0  naowaou
O0pPMO2OHANBHOLUINPOEKYUU MHO20y20/1bHUKA.B3aliMHOe pacrioyioykeHre TPOCTPAHCTBEHHBIX
Guryp.

Pa3nuuHble BUABI MHOTOTPAaHHUKOB. WX wn306pakeHusi. CeueHWs], pa3BepTKA MHOIO-
rpaHHUKOB. [1nomjaabp moBepxHocTH. Bujel cummerpuii B mpocTpaHcTBe. CUMMeTpUs Tel
BpallleH!sl © MHOTOTPaHHUKOB. BbrumcieHue romazieii u 00beMoB.

BekTopsl. [lelicTBuUs ¢ BeKTOpaMu. JlekapToBa crcTeMa KOOPAWHAT B IIPOCTPAHCTBE.

YpaBHeHHe OKPY’>KHOCTH, c(hepbl, IJIOCKOCTH. PaccTosiHre MexXy ToukaMu. [leficTBUs €
BEKTOpaMH, 3aJlaHHbIMU KoopAuHaTaMu. CKassipHOe Ipou3Be/ieHHre BeKTOpOB. BekTopHoe
ypaBHeHHe TMpsSIMOU U IJIOCKOCTH. VIcrnosib30BaHMe BEKTOPOB MPHU Jl0Ka3aTelbCTBe TEOpeM
CTepeoMeTpUH.

[lns BHeayJWTOPHBIX 3aHATWN CTyJleHTaM Hapsily C pelleHreM 3a/lay Y BbINIOJHEeHUS
MPAaKTUUeCKUX 3alaHUl MOJKHO TIPe/JIOKUTh TeMbl UCC/e/l0BaTeNbCKUX U pedepaTUBHbIX
paboT, B KOTOPBIX BMECTO CepHid OT/eNbHBIX MeJKUX 3a/lau ¥ YIPa)KHeHUH TpeJ/iararoTcst
CHOKeTHBIe 3a/laHus, TpeOyroIIye JIUTeIbHOW paboThl B paMKax OJHOW MaTeMaTH4eCKOM
CcUTyaluyd. OTU TeMbl MOTYT OBbITb KaK UHIUBUYaTbHBIMU 33/JaHUsSIMU, TaK U TPYTIIOBBIMU
[J1s1 COBMECTHOI'O BBITOJIHeHUS UCCIIe;OBaHUS.



TEMATNYECKOE INTAHMPOBAHUE

TexHUUECKUH, COMaTbHO-3KOHOMUYeCKUH TTPOGM/IN MpodecCHoHaTbHOTO
obpa3oBaHus

[pu peanu3saiuu cofiep>kaHusi 001eobpa3oBaTeslbHOTO yueOHOro npeamera «Marema-
THKa: anrebpa M Hayaja MaTeMaTHUeCKOrO aHa/M3a; reOMeTpHUsi» B Tpejiesiax OCBOEHHUS
OTIIOII CIIO Ha 6a3e 0CHOBHOTO 0011[eT0 00pa30BaHusI C MOJyUeHUEM CPeIHero 00IIero
obpasoBanus (TIIIKPC, TITICC3) MakcumasnbHasi yuebHasi Harpy3ka oOydaroluxcsi CO-
CTaBJIsIeT:

10 npoeccusim CITIO TeXHUUECKOT0 U COLMaTbHO-9KOHOMUYECKOTo rpoduieii —

427 yacoB, U3 HUX ayAuTOpHas (0bOsi3aTenbHast) Harpy3ka oOyuaroIuxcs, BK/IOUast
TpaKkTUyecKue 3aHsaThs, — 285 yacos;

[TpumepHbIV TeMaTUYeCKUH T1aH

Bup yueGHoM paboThI Ko/sinuecTBo yacoB
IIpodumm npodeccuoHaILHOTO
00pa3oBaHUs TEXHO/IOTHYECKUI
AypautopHble 3aHaTusa. CojepxaHue IIpodeccus CITIO
00yueHust
Bgenenue 4
Pa3Butue noHsTys 0 yncie 12
KopHu, cTenieHu 1 joraprudMbl 30
IIpsiMble U TIJIOCKOCTH B TIPOCTPAHCTBE 24
KombuHaTopuka 16
KoopayHaTtel U BEKTOPBI 22
OCHOBBI TPUTOHOMETPUU 35
DYHKIMY U TpadUKU 24
MHOrorpaHHUKH U KpyTJible Tejia 30
Hauana MaTemMaTueckoro aHaausa 30
WHTerpasn v ero npuMeHeHue 18
OneMeHTbl ~ TeOpUM  BEpOSITHOCTEM U 16
MaTeMaTUueCKOM CTaTUCTUKHU
YpaBHeHUs U HepaBeHCTBa 24
[TpomexkyTouHasi arrecTalus; Aud. 3aueT U
5K3aMeH
HTtoro: 285
BHeayauTopHast caMocTosiTe/ibHast paboTa 142




XAPAKTEPUCTUKA OCHOBHBIX BUJOB yuebnoit JEATEJIBHOCTU
CTYAEHTOB

XapaKTepucTUKa OCHOBHbIX BUAOB AEATESIbHOCTU CTYAEHTOB

Copepxatue 06yuenus (Ha ypoBHe yueGHbIX AeiicTBUIA)

BBepgeHue O3HaKOM/IEHWE C POJIbID MaTEMATMKN B HayKe, TEXHUKE, 3KOHOMIKE,
NHPOPMALMOHHBIX TEXHOIOTUSAX U NPaKTUYECKOW AeATeNbHOCTH.
O3HaKoM/IEHUE C LEeNIAMU 1 3a4a4aMmn U3yyeHus MaTeMaTuki npu
ocBoeHun npogpeccuii CMNoO u cneuunansHocTen CMoO

AJTTEBPA
Pa3BuTtue noHATUA BbinonHeHne apudmeTryecknx feiicTeuii Haf ymcnamu, coyeTast
0 uucne YCTHbIE 1 MUCbMEHHbIE NMPUEMbI.

HaxoxzeHune npubnamkeHHbIX 3HAYEHWIA BE/IMUKH 1 NOrPELLHOCTER
BblUMCIEHNIA (2BCOHOTHOM N OTHOCUTESIBHOIA); CPaBHEHME YMCIOBbIX
BbIPaXXEHWIA.

HaxoxaeHune om0k B NpeobpasoBaHmsX U BbIMUCIEHUSAX (OTHO-
CUTCS1 KO BCEM MyHKTaM Nporpammbl)

KopHu, cTteneHu, nora- O3HakoM/IeHME C MOHATUEM KOPHS N-i CTeneHn, CBOMCTBaMU paju-
pucmbl KaU10B 1 NMpaBuiaMun CpaBHEHUST KOPHEVA.

dopmynupoBaHue onpeaeneHust KOpHs 1 CBOMCTB KopHeii. Bbluncne-
HVe 1 CpaBHEHWE KOpPHEl, BbINO/THEHNE NPUKNAKA 3HAYEHNS KOPHS.
Mpeobpa3oBaHne YNCNOBbLIX 1 BYKBEHHbIX BblpaXXeHW, cogepxa-
LUMX pagukansb.

BbinosiHeHne pacyeToB no hopmynam, cogepxalinum pagukaibl, ocy-
LLecTBNAA Heo6xoAMMble MOACTAHOBKN 1 NPeobpasoBaHus.
OnpegeneHve paBHOCU/ILHOCTU BbIpaXXeHW ¢ pagmkanamu. Pelue-
HVe NpPaLMOHasIbHBIX YpaBHEHWIA.

O3HakoMIeHME C MOHATUEM CTENEHUN C AECTBUTE/IbHBLIM NoKa3are-
nem.

HaxoxaeHue 3HavyeHuii cTeneHu, UCnosb3ys npu Heo6XxoaUMOCTH
WHCTPYMEHTa/bHble cpecTBa.

3anucbiBaHmne KOpHS n-ii cTeneHn B BUAe cTeneHu ¢ A4pOo6HbIM MoKa-
3aTefniemMm 1 HaobopoT.

dopmMynpoBaHne CBOICTB CTeneHeil. BbluncneHve cteneHeii ¢ pa-
LUOHasIbHBIM MoKa3aTtesieM, BbINOSIHEHVE NPUKUAKN 3HAYEHNs CTe-
neHun, cpaBHEHWE cTeneHel.

MpeobpasoBaHye YNCOBbIX 1 BYKBEHHBIX BbIPXKEHWI, CoAepXa-
LMX CTeMNeHu, NMPUMEHsA CBOWCTBA. PelleHne nokasatenbHbIX ypas-
HEHWIA.

O3HakomIeHMe C MPUMEHEHNEM KOPHEN 1 CTENeHel Npu Bblunce-
HUW cpedHuX, AeNeHnn oTpeska B «30/10TOM CeveHnn». PelueHune
NpVKNaaHbIX 3a4a4 Ha CNOXHbIE NPOLEHTbI

BbinonHeHne npeobpa3oBaHunii BblpaXXeHWA, MpUMeHeHe hopmMy/i,
Mpeo6pasoBaHue asnre- CBSI3aHHbIX CO CBOCTBaMM CTeneHel 1 orapucmos.
Gpanueckux BbipaxeHuii | OnpegenexHve 06nacTu AONYCTUMbIX 3HAYEHWIA TOrapntMUIecKoro
BblpaXeHus. PelleHne norapuddMmuyecknx ypaBHeHui

OCHOBbI TPUTOHOMETPUN

OCHOBHbI€ NOHATUA M3yueHve pagnaHHOro MeToAa 3MEPEHNS YI/TOB BPaLLEHNS 1
WX CBA3M C IpaflyCHOli Mepoii. 3o06paxeHne yrnoB BpallleHns Ha
OKPY)XHOCTW, COOTHECEHWE BE/IMUMHBI YI/1a C Er0 PacrnoioXeHNEM.




MpogonxeHne Tabauubi

CopaepxaHue o6yuyeHus

XapakTepucTuka OCHOBHbIX BUAOB AEeATE/IbHOCTU CTYAEHTOB
(Ha ypoBHe yueGHbIX AeiicTBUIA)

dopMynMpoBaHne onpeaeneHnii TPUroHoMeTPUUECKUX oyHKLMIA
L1151 YIN0B NMOBOPOTA M OCTPbIX YI/I0B NMPSIMOYTO/IbHOTO TPEYTro/IbHY-
Ka N 06bSICHEHME UX B3aMOCBSA3U

OCHOBHbIe TPpUroHome-
Tpnyeckune Toxxgecrtea

MpUMeHeHNe OCHOBHbIX TPUFOHOMETPUYECKUX TOXAECTB A5 BblYMC-
NEHsS1 3HAUYEHUIT TPUTOHOMETPUUECKUX OYHKLMIA MO OHOW U3 HIX

Mpeo6GpasoBaHus Npo-
CTelnX TPUroHoOMeTpu-
YECKUX BbIpPaXeHUii

MN3yueHne OCHOBHbIX YOPMY/ TPUTOHOMETPUU: POPMY/Ibl CIOXKEHMS,
y[IBOEHUSA, NPe06Pa30BaHNA CyMMbl TPUTOHOMETPUUYECKUX (DYHKLUT
B MPOu3BEeAEHNE 1 NPOU3BEAEHNS B CYMMY 1 MPUMEHeHUe Npu Bbl-
UMCNIEHWUWN 3HAUYEHUS TPUFOHOMETPUYECKOTO BbIPAXKEHUS 1 YNpoLLe-
HUs ero.

O3HaKOM/IEHME CO CBOMCTBAMM CUMMETPUM TOYEK HA €ANHUYHOIA
OKPY)XHOCTM ¥ NMpUMEHEHNe UX ANns BbiBoda hopMyn NpuBeaeHns

MpocrTeiiline TPUroHo-
MeTpuyeckue ypaBHe-
HUSA U HepaseHCcMBa

PeleHune no hopmynam 1 TPUroHOMETPUUECKOMY KpyTy NpocTeil-
LUMX TPUTOHOMETPUYECKNX YPABHEHUIA.

MpUMeHeHVe 06LLIMX METOA0B PELLEHUS YpaBHEHWI (MprBeAeHne K
NMHEeHOMY, KBaipaTHOMY, METO/] Pa3/IOKEHUs] Ha MHOXUTENM, 3a-
MEHbI NEPEMEHHOIA) NPV PeLLEHNN TPUTOHOMETPUYECKUX YPABHEHWIA.
YMeHve 0TMeuaTh Ha Kpyre peLleHusi NpocTelilunX TPUroHOMETPU-
UECKMX HEPABEHCTB

ApKCUHYC, apKKOCUHYC,
apKTaHreHc yucna

O3Hakom/IeHUE C MOHATUEM 0OpPaTHbIX TPUTOHOMETPUYECKMX DYHK-
Lui.

WN3yueHue onpegeneHuii apkcuHyca, apkkoCUHyca, apKTaHreHca
yncna, yopmMynMpoBaHNe UX, N306pPaxXeHNE Ha eONHUYHON OKPYX-
HOCTW, NPUMEHEHNE NP PeLLEeHNN YpaBHEHWI

®YHKLMN, UX CBONCTBA U TPAGUKN

PYHKLUN.
MoHsATUe 0 HenpepbIBHO-
CcTN PYHKLMN

O3HaKoOM/IEHNE C NOHATUEM NepeMeHHOM, NprMepamMun 3aBUCUMOoCTel
MeXay nepemMeHHbIMU.

O3Hakom/ieHne € MOHATUEM rpaduka, onpeaesieHne npuHagiex-
HOCTW TOYKM rpadpuky doyHKumn. Onpegenenne no ddopmysie npo-
cTelwei 3aBMCMMOCTH, Buda ee rpadmka. BoipaxkeHne no dopmyne
O[HOW NepeMeHHO Yepes apyrue.

O3HakomieHne ¢ onpegesieHemM yHKUUKU, hopMyIMpoBaHve ero.
HaxoxgeHue ob6nacTtun onpefeneHus n 06nacty 3Ha4eHUn oyHKLMK

CsolicTBa (hyHKLMN.
pacmueckas nHTep-
npetauus. Mpumepsbl
(hYHKLMOHA/IbHbIX 3a-
BUCUMOCTEW B peasibHbIX
npoueccax U SB/IeHUAX

O3HakoMmeHne ¢ npuMepamm PyHKLMOHAIbHBIX 3aBUCUMOCTEN B pe-
a/bHbIX NpoLeccax U3 CMEXHbIX ANCLUNANH.

O3Hakom/ieHne ¢ AokasaTeslbHbIMU PacCyXAeHUsIMWN HEKOTOPbIX
CBOWCTB NNHEHON 1 KBagpaTUiHO (OYHKUMIA, NpoBedeHne nccneao-
BaHWS JIMHEHOM, KYyCOYHO-NIMHENHO, APOBGHO-NTMHENHON 1 KBaapa-
TUYHOM DYHKUWIA, MOCTPOEHNE NX rpacdrkoB. MocTpoeHne 1 uTeHne
rpadmkoB dhyHKUMIA. ViccneaoBaHne dyHKLMN.

CocTtaBneHune BuaoB hyHKUMIA N0 JaHHOMY YC/IOBUIO, peLleHne 3agaq
Ha 9KCTPEMYM.

BbinonHeHne npeobpasoBaHuii rpadmka yHKuun

O6paTHble PYHKLMN

WN3yueHue noHsimusi obpamHoli ¢hyHKyuu, onpegeneHve Buaa v rno-
cmpoeHue epachuka obpamHol hyHKYuU, HaxoxoeHue ee obiacmu
onpedesieHus U obsacmu 3Ha4eHuli.NprMeHeHne CBOMCTB oyHKUMIA
npu UccnefoBaHnn ypaBHEHUIA U peLleHnn 3a4a4 Ha SKCTPeMyM.
O3HaKoM/IEHNE C MOHATUEM CIOXHOMN (OYHKLMM

CTeneHHble, nokasa-
TesbHble, florapnpmm-
yeckue n TpUroHome-
Tpuyeckne yHKUNN.
O6patHble TpUroHome-
Tpuyeckne yHkunn

BbluncneHve 3HaveHuid hyHKUMIA N0 3HAYEHWI0 apryMeHTa.
OnpegeneHne NONOXEHNS TOUKM Ha rpadivke No ee KoopauHaTam u
Hao6opoT.

Vcnonb3oBaHue CBONCTB OYHKUMIA 415 CPaBHEHUS 3HAYEHUI cTene-
Heli 1 norapndmMos.

MocTpoeHre rpaduKoB CTENEHHbIX U orapumMuyeckux yHKLNIA.




MpoaonxeHne TabanLbl

CogaepxaHue 06y4yeHus

XapakTepucTrKa OCHOBHbIX BUOB AeATENbHOCTU CTYAEHTOB
(Ha ypoBHe yu4ebHbIX feliAcTBHMIA)

PelueHune nokasaTtenbHbIX 1 TOrapuMUYeckmnx YypaBHEHWI N Hepa-
BEHCTB MO M3BECTHbLIM a/TTOPUTMaM.

O3HaKoMJIEHNE C NMOHATUEM HEMPEPLIBHON NEPUOANYECKON (DYHK-
uumn, hOpMy/IMPOBaHME CBOMCTB CUHYCA 1 KOCUMHYCa, MOCTPOEHUE UX
rpacmKos.

O3HakoM/IeHNEe C MOHATMEM rapMOHUYECKMX KonebaHuii n npumepa-
MW rapMOHMYECKMX KoNnebaHWii A8 onMcaHusl NPoLEeCccoB B (IN3ukKe
N Apyrnx 061acTsixX 3HaHWSI.

O3HaKOM/IEHNE C MOHATUEM Pa3pPbIBHON NEPUOANYECKONA CDYHKLIMK,
chopmynMpoBaHue CBOICTB TaHreHca 1 KoTaHreHca, NOCTPOeHne rx
rpacmKos.

MpuMeHeHre CBOCTB (RYHKLMIA 4151 CpaBHEHMS 3HAYEHWIT TPUroHoMe-
TPUYECKNX hYHKLMIA, peleHns TPUroHOMETPUYECKUX YPaBHEHWIA.
locmpoeHue 2pagpukos 06pamHbIX MPU20HOMEMPUYECKUX (PYHK-
yul u oripedesieHue no gpachukam ux csolicms.

BbinonHeHne npeobpasoBaHus rpacmkos

HAYANA MATEMATUYECKOIO AHAJ/TU3A

MocnepoBarenibHOCTU

O3HaKoM/IeHNE C MOHATUEM YMC/I0BOI NocnefoBaTebHOCTU, CNOCO-
6amun ee 3aaHus, BbIYUC/IEHNSMMN €€ YSIEHOB.

O3HakoM/IeHUe ¢ noHsmueMm rpedesia nocsedosamesibHOCmMu.
O3HaKoMJIEHNE C BbIYUC/IEHNEM CYMMbl 6ECKOHEYHOTO YMC/IOBOrO
psifa Ha NpMMepe BbIYMCIEHUSI CYMMbl 6ECKOHEYHO YObIBaKOLLEN reo-
MEeTPUYECKOI NPorpeccuu.

PelweHne 3aga4 Ha npyumeHeHne hopMysibl CyMMbl 6ECKOHEYHO Y6bI-
BaloLLieil reoMeTpMYecKoii nporpeccumn

MpousBogHas 1 ee npu-
MeHeHue

O3HakomieHUe C NOHATUEM NPOU3BOAHOA.

WN3yueHue n hopMynmpoBaHme ee MexaHU4yecKkoro u reoMeTpuyecko-
ro CMbIC/1a, U3yYeHue anropuTMa BblYMCIEHNS MPOM3BOAHOW Ha Npu-
Mepe BbIYMUCNEHUSS MTHOBEHHOI CKOPOCTU 1 YII0BOro KoadpchuumeHTa
KacatenbHoiA.

CocTaBneHune ypaBHEHWA KacaTeslbHOI B 06LLEeM BUE.

YcBoeHve npasui gndpdpepeHunpoBaHns, Tabamupl NPOM3BOAHBLIX
3N1EMEHTApPHbIX PYHKLMIA, NpuMeHeHne ans anddepeHupoBaHms
OYHKUMIA, COCTaB/IEHNA YPaBHEHUS KacaTe lbHOM.

M3yueHne Teopem O CBSA3M CBOICTB (YHKLMN 1 NPOM3BOAHOI, thop-
MYNMPOBKa UX.

MpoBegeHne ¢ NOMOLLbIO NPOM3BOAHON MccnefoBaHns hyHKUMK, 3a-
[JaHHol hopMy/1oiA.

YcTaHOB/EHME CBS3U CBOWCTB OYHKLMK M MPOM3BOAHON NO UX rpa-
donkam.

MprvMeHeHre NPOM3BOAHON ANS PeLUeHNs 3a4ay Ha HaxoXaeHue
HanbonbLUero, HAaMMEHbLLEro 3HAYEHUS U Ha HaXoXeHWe IKCTpemyma

MepBooGpasHan
M MHTerpan

O3HaKoM/IEHNE C MOHATMEM MHTErpana u nepBoo6pasHoii.

M3yuyeHune npasBuna BbluMCNEHNS NEPBOO6PA3HOIA N TeopeMbl
HbloToHa—/lelibHuua.

PewleHune 3agay Ha CcBSA3b NepBOO6Pa3HON 1 ee NPON3BOAHON, BblUKC-
NleHne nepBoo6pasHo ANs AaHHOW (OYHKLMK.

PeleHune 3afa4 Ha NPUMEHEHWE MHTErpana Ans BluncieHns usm-
YeCKMX BENMYMH 1 nnoLwaaen

YPABHEHUA N HEPABEHCTBA

YpaBHeHUSAA U CUCTEMbI
ypaBHeHuii
HepaBeHcTBa 1 cucre-
Mbl HEpaBeHCTB C ABYyMSA
nepemMeHHbIMMN

O3HaKoM/IEHNE C NPOCTENLIMMMN CBEAEHNAMU O KOPHSIX asirebpanye-
CKVX YpaBHEHWiA, MOHATUSIMU UCCNeA0BaHUSI YPaBHEHWI N CUCTEM
YPaBHEHWIA.

WN3yueHne Teopnu paBHOCU/IBHOCTY YpaBHEHWI 1 ee NpuMeHeHus. Mo-
BTOpPEHMWE 3anncy peLleHnst CTaHAAPTHBIX YPaBHEHWIA, MPreMoB Npeob-
pa3oBaHusi ypaBHEHWIA A5t CBEAEHMS K CTaHLAPTHOMY YPaBHEHUIO.




MpogonxeHne TabauLbi

CopaepxaHue o6yuyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATE/IbHOCTU CTYAEHTOB
(Ha ypoBHe yu4e6HbIX geiicTBUiA)

PelleHne paumoHanbHbIX, MppaLoHasibHbIX, MOKa3aTe bHbIX

N TPUTOHOMETPUYECKNX YPABHEHWUI U CUCTEM.

Vcnonb3oBaHue CBONCTB U rpadkoB hyHKUMI ANS pelueHns ypas-
HeHwuii. NMOBTOPEHNE OCHOBHbLIX MPUEMOB PELLIEHNS CUCTEM.

PelueHne ypaBHeHWli C MPUMEHEHEM BCEX MPUEMOB (Pa3/ioXeHus

Ha MHOXWTENW, BBEAEHUS HOBbIX HEWM3BECTHbIX, NOACTAHOBKY, rpadu-
4yeckoro MeToza).

PeLleHne cuctem ypaBHEHUIA C MPUMEHEHEM Pas3/IMYHbIX CNOCO6O0B.
O3HakomieHne ¢ 06LMMY BOMpocaMuy peLleHnsl HepaBeHCTB Y UCNOS1b-
30BaHMWe CBOWCTB 1 rpathkoB OyHKLMIA NpW peLleHnn HEPaBEHCTB.
PelueHne HepaBeHCTB 1 CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3NnNY-
HbIX CNoco6oB.

MpuMeHeHe maTeMaTUYeCKMX METOA0B 4151 PELLEHNS coaepXaTesb-
HbIX 3a[a4 13 pas3/IMYHbIX 061acTeli Haykn 1 NpakTuku. NHTepnpe-
TMpOBaHWe pe3y/ibTaToB C YYeTOM peasibHbIX OrpaHuyeHui

ANEMEHTbI KOMBU

HATOPWKIN, TEOPUW BEPOATHOCTEN U CTATUCTUKNA

OCHOBHbIE€ NOHATUA
KOMOUHATOpPUKMN

M3yueHne npaBuna KOMOGMHATOPWKN 1 NPYUMEHEHME NPU PeLLEHNN
KOMOUHATOPHbIX 3a4au.

PelueHne KOMBUHATOPHbBIX 3a4a4 MeTOA0M nepebopa 1 no npaBuy
YMHOXEHUS.

O3HaKoM/IeHNE C MOHATUAMN KOMOUHATOPVKA: pa3MeLLLeHNsIMU, Co-
yeTaHVUAMU, NepecTaHoBKaMu 1 hopMynamu Ans UX BbIYUCIEHNUS.
O6BbACHEHWE U NPUMEHEHME hOPMY/T A1 BbIYUCIEHUS Pa3MELLEHWA,
rnepecTaHoOBOK M COYeTaHuWii Npu peLueHny 3agad.

O3Hakom/eHne ¢ 6BHOMOM HbOTOHA 1 TpeyronbHUKOM Mackansi.
PelueHne npakTMyecknx 3a4ad ¢ UCrnosib3oBaHUEM NOHATUIA U npa-
BUJ1 KOMOMHATOPWKN

AnemeHTbI Teopun
BepoATHocCTe

13yueHmne Knaccmyeckoro onpeaenieHnst BEposiTHOCTM, CBOMCTB BEPO-
ATHOCTW, TEOPEMbI O CYMME BEPOSITHOCTEIA.

PaccMOTpeHVE NPMMEPOB BbIUMC/IEHNSI BEPOATHOCTE. PelleHue
3a/1a4 Ha BblUMC/IEeHNE BEPOATHOCTEl COBbITMIA

MpeacTaBneHne gaHHbIX
(Tabnuupbl, gnuarpamMmmb,

rpadmkm)

O3HakoMneHve ¢ NpeacTaBNeHNEM YMCOBbLIX AaHHbIX U UX XapakTe-
pucTUKamu.

PelueHne NpakTMYecknx 3agay Ha 06paboTKy YMCIOBbIX AaHHBbIX,
BbIUMC/IEHNE UX XapaKTEPUCTUK

FEOMETPUA

MpsamMble 1 NnnockocTn
B MPOCTPaHCTBe

dopMyIMpoBKa U NPUBELEHNE [0KA3aTe/IbCTB NPU3HAKOB B3aMMHOIO
pacnosioXeHust NpsIMbIX U NIOCKOCTE. Pacno3HaBaHWe Ha yepTe-xax 1
MOAENSX pas3/IMyHbIX C/lyyaeB B3aVMHOTO Pacno/IOXEHNS MPS-MbIX 1
MI0CKOCTEN, apryMEHTUPOBaHNE CBOUX CYXAeHWii. dopMynpoBaHue
onpeaeneHnii, NPU3HaKoB U CBOMCTB Napasinesb-HbiX 1
nepneHaVKYNSiPHbIX NI0CKOCTEN, ABYTPaHHbLIX U JIMHENHBIX YI/I0B.

BbiNosiHEHWE MOCTPOEHUSI YI/IOB MexXay NpsMbIMW, NPsSIMOW U Mlo-
CKOCTbI0, MEX/y MM0CKOCTAMM MO ONUCaHMI0 U Pacro3HaBaHne X Ha
Mogensix.

MpUMeHeHVe NPU3HAKOB U CBOICTB PacrooXeHus! NpsiMbIX U No-
CKOCTeW npu peLueHny 3aaau.

N306padkeHne Ha pUCYHKaxX 1 KOHCTPYMPOBaHWE Ha MoZENsX nep-
NeHANKYNSPOB U HAKMOHHBIX K MA0CKOCTU, NPAMbIX, NapanienbHbIX
MI0CKOCTEN, YII0B MEXAY NPSIMOIA 1 NIOCKOCTLI0 U 060CHOBaHMe
NOCTPOEHMUSI.

PelueHue 3agay Ha BblUMCIEHNE TEOMETPUYECKUX BETMUMH. Onucbl-
BaHVe PaccTosiHUA OT TOUKM A0 M/IOCKOCTU, OT NPSIMOiA 10 N/IOCKO-CTH,
MeX/ly MJIOCKOCTSIMM, MEXAY CKPeLLBatoLLMMUCS NPSMBIMU, MEXAY
NPOU3BO/IbHLIMU (hUrypamMmn B NPOCTPAHCTBE.
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MpogonxeHne TabauLbi

CopaepxaHue o6yuyeHus

XapakTepucTmka OCHOBHbIX BUAOB AeATe/IbHOCTU CTYAEHTOB
(Ha ypoBHe yueGHbIX AeiicTBUIA)

dopmynnpoBaHue 1 AoKa3biBaHNE OCHOBHBLIX TEOPEM O PACCTOSIHUSAX
(TeopeM cyLecTBOBaHNS, CBOICTBA).

V306paxkeHre Ha yepTexax n Mmogensax pacctosHus n o60ocHoBaHve
CBOMX CyXAeHuii. OnpeaeneHve 1 BbluncieHne pacCcTosHWA B nNpo-
cTpaHcTBe. [NpuMeHeHne hopMyn 1 TeOpeM NAaHUMETPUN ANs peLle-
HMSA 3ajau.

O3HaKoM/IEHUE C NOHATUEM MapasiNesIbHOr0 NPOEKTUPOBAHNSA U ero
cBolicTBaMu. @opmy/iupoBaHUe meopembl O 1oWadu 0Opmo2oHaslb-
HOU NpoeKyuu MHO20Y20/TbHUKA.

MprMeHeHre Teopun A 060CHOBAHUS NOCTPOEHWUIA N BbIYUCIEHWIA.
ApryMeHTMpoBaHne CBOMX CY)XAeHWli 0 B3aMHOM PacnosioxXeHnn
NPOCTPAHCTBEHHBIX uryp

MHororpaHHuKu

OnucaHve 1 xapakTepucTuka passinyHbIX BULOB MHOTOrPaHHUKOB,
nepeyncsieHne nx 3/1IEMEHTOB M CBOICTB.

N306paxkeHne MHOrorpaHHUKOB 1 BbINOSIHEHWE NMOCTPOEHMS Ha 130-
OPaKEHUSIX U MOAENAX MHOTOTPaHHUKOB.

BbluncneHne NMHERHbIX 3/IEMEHTOB U YI/I0B B NPOCTPAHCTBEHHbIX
KOHUrypaumsix, apryMeHTpoBaHe CBOMX CYXAEHUIA.
Xapaktepuctuka n n3o06pakeHne CeYeHUsl, pa3BepmMKU MHO202PaH-
HUKOB,BblYMC/IEHVE N/I0LLAAEN NOBEPXHOCTEN.

MocTpoeHue NpocTeiumx ceveHuii kyba, Npuambl, Nupamugsl. MNpu-
MeHeHMe (DaKTOB U CBEAEHWI 13 NIaHUMETPUM.

O3HakoM/IeHNE C BUAAMM CUMMETPUIA B NPOCTPaHCTBE, hopMympo-
BaHVe onpenenieHnin 1 CBOMNCTB. XapaKTepucTka CUMMETPUM Ten
BPALLLEHMSI U MHOTOTPaHHKKOB.

MpUMeEHeHWe CBOMCTB CUMMETPUM NPU PELLEHUN 3aau.
Mcnonb3oBaHre NpMoBpeTEHHbIX 3HAHWI A1 uccnefoBaHus U Moge-
IMPOBaHNA HECMOXHbIX 3a4au.

N306paxeHne 0CHOBHbIX MHOTOrPaHHWUKOB W BbINOIHEHUE PUCYHKOB
no ycnoBusm 3agad

Tena n noBepxHOCTU
BpaleHuns

O3HakomeHne ¢ Bugamu Ten BpatleHus, hopmynnmpoBaHue mux onpe-
[OEeNeHWi N CBOWCTB.

dopmynnpoBaHMe TEOPEM O CEYEHMM LLapa NI0CKOCTb U NI0CKO-
CTK, KacaTesibHO K cdoepe.

XapakTepuctmka n n3obpaxeHune Ten BpalleHusi, X pasBepTku, ce-
yeHusl.

PelueHune 3aa4 Ha NOCTPOEHME CEYEHWIA, BblYUCNEHME A/IMH, PAcCTO-
AHWIA, YrnoB, nnowaaeii. NMposegeHne aokasaTefbHbIX paccyXaeHui
npu peLleHun 3agau.

MNprMeHeHre CBOCTB CMMMETPUM NPU peLLeHn 3a[a4 Ha Tena Bpa-
LLleHMs, KOMBUHaLMIo Ten.

V306paxkeHne OCHOBHbIX KPYT/bIX TN U BbINOHEHNE PUCYHKA MO
YCNOBUIO 384a4K

N3mepeHUs B reoMeTpum

O3HaKOM/IEHUE C NOHATUAMM NJoLaaN 1 06bEMA, aKCMOMaMM

1 cBOlicTBaMM.

PelueHune 3a4ay Ha BbluMcneHne nnaoLlageli Nniaockmx uryp ¢ npumve-
HEeHVeM COOTBETCTBYHOLLMX DOPMY/T U (DAKTOB U3 NAAHUMETPUN.
MN3yuyeHne TeOpPeM O BbIYMCIEHUN 0OGBEMOB NPOCTPAHCTBEHHbIX TES,
pelleHne 3aga4y Ha NprMeHeHne opMy/ BblYMCIEHNS 06 bEMOB.
W3yueHune chopmyn A51s BbIUMCIEHUS NJIOLLAAEl NOBEPXHOCTEN MHO-
rOrpaHHMKOB W Ten BpalleHusl.

O3HaKoM/IEHNE C METOAOM BbIYUC/IEHUS MOWAAN NOBEPXHOCTYN cchepbl.
PelueHune 3aa4 Ha BbluMCieHne nnoLaaeli NoBepPXHOCTM NPOCTPaH-
CTBEHHbIX TenN

KoopaunHatbl U BEKTOPbI

O3HaKoM/IEHME C NOHATMEM BeKTopa. V3yyeHne gekapToBoli cucTe-
Mbl KOOPAMHAT B NPOCTPAHCTBE, NOCTPOEHME MO 3aA4aHHbIM KOopau-
HaTam TOYeK U NSI0CKOCTEN, HaXOXAeHUe KOOpAMHAT TOYEK.




OKOH4YaHune Tabavibl

CopaepxaHue o6yuyeHus

XapakTepucTmka OCHOBHbIX BUAOB AeATe/IbHOCTU CTYAEHTOB
(Ha ypoBHe yueGHbIX AeiicTBUIA)

HaxoxaeHune ypaBHEHWi i OKpY>XHOCTU, cdpepbl, NI0CKOCTU. Bblumc-
NEHVEe PacCTOSIHUIA MeXay ToUKamu.

M3yueHre CBOWCTB BEKTOPHBIX BE/IMUMH, MPABU/T Pa310XEeHUs BEK-
TOPOB B TPEXMEPHOM NPOCTPAHCTBE, NPaBW/T HAXOXAEHWST KOOPAW-
HaT BeKTopa B NMPOCTPaHCTBe, NpaBu/ AeNCTBUiA C BEKTOpPamu, 3a4aH-
HbIMU KOOpAMHATaMW.

MpUMeHeHVe Teopun NpK pelleHny 3aay Ha AeiCTBYSI C BEKTopamu.
M3yueHne cKansapHOro NpovsBeAeHns: BEKTOPOB, BEKTOPHOTO ypas-
HEHWs NPSMOIA U NAOCKOCTW. MpUMEHEHUE TEOPU NPW PELLIEHNM 3a-
[lay Ha JelicTBMSI C BEKTOpamu, KOOPAMHATHbLIA METOA, NPUMEHEHNE
BEKTOPOB A/151 BbIUMC/IEHUSI BENIMYMH YT/I0B U PACCTOSHUIA.
O3HaKoM/IEHME C foKa3aTelbcTBaMU TEOPEM CTEPEOMETPUN O B3a-
VMHOM PaCrosIOXEHUW NPSIMbIX 1 NI0CKOCTEl C UCMO/b30BaHNEM
BEKTOPOB




YUYEBHO-METOINYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHNE

[IPOTPAMMBI YUEBHOU JUCIUIIJIMHEI «Matemarvka: anreGpa 1 Hadasna
MaTeMaTU4yeCcKoro aHalin3a; reOMeTpHs»

OcBoeHue mporpammbl yueOHOro mipeaMera «Maremaruka: anrebpa ¥ Hauaja Mare-
MaTHUYeCKOTO aHalv3a; TeOMeTpHs» TIpeJrioyiaraeT Haiuuue B TipodeccroHanbHON 00paso-
BaTe/IbHOM OpraHM3alliy, peanu3yloileil oOpa3oBaTe/bHYIO MMPOrpaMMy cpefHero o0iiero
obpa3oBanus B npegesax ocsoenust OITOIT CITO Ha 6a3e ocHOBHOro 0011ero o6pa3oBaHus,
yueOHOTO KabuHeTa, B KOTOPOM HMeEeTCs BO3MOKHOCTh 00eCreurTh 00yJaroluMcs CBO-
OomHbBIN AoCTyn B VIHTEpHET BO BpeMsi y4eOHOTO 3aHSITHS U MepU0/] BHeYyueOHOH JesTesb-
HOCTH.

[TomerrieHe KabuHETa [O/DKHO Y/IOBIETBOPSATH TpeboBaHusM CaHUTAapHO-3IHZEMUO
noruueckux npaBu ¥ HopMatuoB (CanlTuH CI1.2.4. 3648-20) 1 ObITh OCHAITIEHO THUTIO-BBIM
obopy/ioBaHHEM, YKa3aHHbIM B HaCTOSIIMX TpeOOBaHUSX, B TOM YHC/e CreLyanu3u-
POBaHHOUW yueOHOW MeOeslbi0 U CpeACTBaMM OOYYeHHs], JOCTaTOUHBIMH AJISi BHITOJTHEHUS
TpeOOBaHU K YPOBHIO TIOATOTOBKH 00yYarOIuxcsil.

B kabuHeTe [O/DKHO OBITH My/bTUMeAWIHOE 000pyZOBaHHWe, TIOCPeJCTBOM KOTOPOTO
yuaCTHUKM 00pa30BaTe/IbHOTO MpOoIiecca MOTYT MPOCMAaTPUBaTh BU3Ya/lbHYIO MH(OpPMALIHIO
110 MaTeMaTHKe, CO3/laBaTh Npe3eHTalliy, BUjeOMaTeprasbl, UHble JOKYMEHTHI.

B cocTaB yueOHO-MeTOANYECKOTO U MaTeprabHO-TeXHUUECKOTro 00ecrieueHus porpaM-
Mbl yyeOHOro mpegmera «Maremaruka: aqrebpa M Hauajla MaTeMaTHUeCKOTO aHaW3a;
reoMeTpUsi» BXOJST:

* MHOTO(YHKLIMOHA/IbHBIN KOMILIEKC MPeroaBaTe/is;

* HarJ/sijHbIe OCOOUst (KOMITIEKTHI yueOHbIX TabJIuL], T/IaKaToB, TOPTPETOB BbI/AI0-
IIUXCS yUeHbIX-MaTeMaTUKOB U 1Ip.);

* MHPOPMALIMOHHO-KOMMYHHUKATHBHbBIE CPE/ICTBA;

* 9KpaHHO-3BYKOBbIE TI0COOUS;

* KOMIUIEKT TeXHUUECKOW JOKYMEHTaliH, B TOM UKCJIe MacropTa Ha CpeficTBa obyue-
HUsI, THCTPYKLIMH T10 X MCIIO/Ib30BAHUIO U TeXHHUKe 0e30MacHOCTY;

* OubmoTeuHbI HOH/,.

B 6ubmoTeunbii hOHJ, BXOAST y4eOHUKH, yueOHO-MeToanueckue KoMmiuieKToel (YMK),
obecrieunBaroL[ie OCBOeHHe yueOHOW AuUCIMIUIMHBI «MaremaTtrka: aireOpa W Hauana
MaTeMaTHUecKoro aHaiv3a; reoMeTpusi», PeKOMeH/I0BaHHble WM JOMyLieHHbIe [/ UC-
TM0/Ib30BaHKsI B MpodeccoHaNbHBIX 00pa3oBaTe/IbHbIX OpraHM3allysX, peaau3yroLmx 00-
pa3oBaTe/IbHYI0 TIPOrpaMMy CpefiHero o0ujero obpa3oBaHus B npefenax ocBoeHus OITOIT
CITO Ha 6a3e ocHOBHOTrO 00111ero 00pa3oBaHUs.

bubnvoTreuHslit GoH/ MOXKeT ObITh [JOTIO/IHEH SHIMKI/IONeJUsIMU, CTIPAaBOUHUKAMHU, Ha-
YYHOM, Hay4HO-TIOIYJIIPHOM U IPYTOU JIMTepaTypou 110 MaTeMaTHKe.

B mporjecce ocBoeHMs TIpOrpamMMbl yueOHOW JUCLIMIUIMHBI «MarteMaTuka: airebpa u
Havajla MaTeMaTHUeCKOrO aHa/ii3a; TeOMeTpPHs» CTYJEeHThI JO/DKHBI TIOMYUYUTh BO3MOXK-
HOCTh JIOCTyTa K 3/IeKTPOHHBIM yueOHbIM MaTepHajaM I0 MaTeMaTHhKe, UMEOLIUMCS B
cBobopHOM focTyre B ceTd VIHTepHeT (3/1eKTPOHHBIM KHWUTaM, TPAKTUKyMaM, TecTaM,
Marepuanam EI'D u gp.).

1 Mnucbmo MuHncTepcTBa 06pasoBaHmns 1 Haykn P® ot 24.11.2011 Ne M-1552/03 «O6 ocHaleHun obue-
06paszoBaTesibHbIX YUPEXAEHUA y4eOHbIM 1 y4ebHO-NabopaTopHbIM 060pyA0BaAHNEM>.
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