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Pabouyas nporpamma 06uieobpa3oBaTe/ibHOM YY4eOHON AMCUMNNUHBI «MaTemaTuKa»
cocTaBneHa B cooTtBeTcTBUM ¢ PIOC cpegHero obuwero o6pa3oBaHUs U C Yy4eTOM
(hefilepanbHO 06pa3oBaTebHON NporpamMbl cpeHero obulero o6pas3oBaHus

Pa3paboTyuK:
Tokapesa E.C. - npenogasatens ETXXT - dpunnana PryTIC

PeueH3eHThI:

MaHoBa H.H. - cneunanuct no YMP ETXXT - dunnana PIrYTC

UepHoycoBa H.B. - K.M.H., AoUeHT Kadeapbl MaTeMaTUKN U METOAMKW ee MpernojaBaHua
WHCTUTYTa MaTeMaTUKK, eCTeCTBO3HAHUA U TeEXHUKU ET'Y nm. N.A.ByHnHa



PEUEH3UNA
Ha pabouyro nporpammy no gucumnnnHe *“MaTtemaTnka”
ans cneynanbHocTen 31.02.01 Sleve6Hoe geno, 34.02.01 CeCcTpMHCKOEe eno

Pabouas nporpammMa obuieobpasoBaTe/ibHOM y4ebHON ANCUUNANHBI «MaTemaTuKa»
npegHasHayeHa ans cneyuanbHocTel 31.02.01 Jleye6Hoe peno, 34.02.01 CecTpuHCKOe
[leN10 coCTaB/ieHa Ha OCHOBe TpeboBaHUI K pe3ynbTaTaM 0CBOEHMSA YUYeOHON AMCUUNNHBI,
npeactasneHHbIX B @FOC COO, a TakKe Ha OCHOBE XapaKTepUCTUKW NnaHUpyembiX
pe3ynbTatoB  AYXOBHO-HPAaBCTBEHHOro  pasBWUTUA, BOCNUTAHMA W coumanmsauun
obyuaroumnxcs.

MporpammMa Mo MaTeMaTUKe OTpaXaeT OCHOBHble TpebosaHus PrOC COO kK
NIMYHOCTHbIM, MeTanpeamMeTHbIM 7 npeaMeTHbIM pe3ysibTatam 0CBOEHUSA
o0b6pa3oBaTe/ibHbIX NPOrpamm.

B nporpamme oOTpakeHbl: Uenn W 3ajaynm  OCBOEHUA AUCUUNAUHBLI; MEcTo
AMCUMNInHBLI B CTPYKTYpe CIO, 06nacTb npuMeHeHMs paboyeil nporpaMmbl, pesynbTarhbl
OCBOEHMUA AUCUUMINHBI N KOSIMYECTBO YacOB Ha OCBOEHME MPOrpaMmbl AUCLUNNHBI.

Paboyas nporpamma npegnoniaraet pacnpejefnieHve TeM 1 U3yyeHUe maTepuana no
pasgenam.

Bce pasgenbl pabouyelrt nporpaMmbl HamnpasieHbl Ha (OPMUPOBAHWE 3HAHUN WU
YMEHWIA, B MOMHON Mepe OTBeYalT TpeboBaHMAM K pe3y/nbTaTaM OCBOEHUS Y4eOHOW
ancunnnunHel B cooteetcteum ¢ @roC COO.

KonnuecTBo TeOpPeTUYEeCKUX 3aHATUIA W MpakTUYeCKUX paboT COOTBETCTBYET
TpeboBaHMAM y4e6HOro nnaHa.

KoHTponb M oOueHKa  pe3ynbTaTOB  OCBOEHUA  YYeOHOW  AUCLMMAMHBI
OCYLLECTB/AKTCA B (hOPME KOHTPONLHOM paboThl U 3K3aMeHa.

Copep>xkaHue n3naraemoro marepuana COOTBETCTBYET COBPEMEHHbIM
npefcTaBfeHnaM B 06n1acTM MaTeMaTUKW, WCMNOJMIb3YeTCA HayuyHbli nogxoa. [aHHas
nporpamMma MoOAroTOB/IEHA Ha XOpOLWeEM MeTOAMYECKOM YpPOBHe, C Yy4Y4éTOM TpeboBaHWUM
®roC CIO n moxeT 6bITb MCNONb30BaHa B y4eOHOM npoLecce.

PeLieH3eHT: Ll\YepHoycoBa, K.N.H. AOUEHT Kadeapbl MaTeMaTUKN W

MeTOANKN ee 8kropllllawg MHCTUTYTA MaTEMaTUKW, eCTECTBO3HaHWA U TeXHUKN EIY
nm. N.A.ByH



PEUEH3UNA
Ha pabouyto nporpammy no AucumnnavHe "“MartemaTmka”

ana cneynanbHocTen 31.02.01 Jleye6Hoe aeno, 34.02.01 CecTpUHCKOe Aeno

Mporpamma no y4yebHOW aucumnavHe «MaTemaTuMKa» COCTaB/ieHa Ha OCHOBE
TpeboBaHU K pe3ysibTaTaM OCBOEHMSA Y4YeOHOW AUCUUNAUHLI, NpeacTaBneHHbiX B ProC
COO, a TakXKe Ha OCHOBE XapaKTepUCTUKU MNAaHUPYeMbIX pe3ynbTaTOB AYXOBHO-
HPaBCTBEHHOIO Pa3BUTUSA, BOCNMUTAHMUA U coumannsaumm oby4daroLmxcs.

Mporpamma N0 MaTemaTWKe OTpaXaeT OCHOBHble TpeboBaHus PrOC COO K
NIMYHOCTHbIM, MeTanpegMeTHbIM U MpeAMETHbIM pe3y/ibTataM 0CBOEHMA 06pa30BaTe/iIbHbIX
nporpamMmMm. B nporpamme no martemMaTuke Y4UTeHbl WAEM W MNONOXEHUS «KoHuenuun
pa3BUTUSA MaTeMaTMUYeCKoro obpasoBaHusa B Poccniickoin ®epepaunm».

Mporpamma cofep>XX1T BCe HEOOX0AMMble pasfensbl.

B noscHUTenbHOM 3anucke OTMe4yaeTcsa 06uleobpa3oBaTebHbI  XapakTep
ancumnanHel «MaTemaTnka», BKtoYatoLen B ceb6a 6a30Bble 3HaHMA MO LWKONbLHOMY Kypcy.

[aHHada paboyas nporpamma BMoJsiHe AOCTaTo4yHa no obbemy, BKAOYaeT B cebd Bce
OCHOBHble AnAaKTMYecKne eanHMLbI ancumninHbl. Cogep)xxaHue TEM U3/10XKEHO NOAPOGHO,
NaKOHMYHO U ACHO. YPOBEHb OCBOEHUS AMAAKTUYECKUX eANHUL, YYeOHOW AUCUUM/IUHBI,
TeMaTUYeCKNIA NNaH, cogepxkaHue yyebHoro matepuana coorsetcteytoT ®rOC COO.

Ycnosus peanunsaumm y4ebHon gmcumnnianHbel oteedatoT TpeboBaHusm ®rocC.

MHpopmaunoHHoe ob6ecneyeHne o0Oy4YeHUA COAEPXUT MepevyeHb OCHOBHbLIX W
AOMNONHUTENbHBIX UCTOYHUKOB, VIHTEpHET-pecypcebl M0 y4ebHOW ANCLMUMINHE.

dopMbl ¥ METOAblI KOHTPONS N OLEHKW OCBaMBaeMbIX 3HAHWI, YMEHWI W HaBbIKOB
obyyvaroumnxcs 4ocTaTovHbl A1 KaYeCTBEeHHOM OLEeHKN pe3ynbTaToB 06yYeHus.

Paboyasa nporpamma gucumninHbl «MaTemaTMka» MOXeT OblTb MCNONb30BaHa B

06pa3OBaT6ﬂbHOM npouecce.

LLI:
H.H.lMaHoBa * -.crneynanuct no YMP ETXKT - ¢gwununana PIYTIC
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1. TIOACHUTEJIbBHASA 3AIINCKA

1.1 MecTo AMCUMIINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl

OobmeobpazoBarenbHast ydyeOHass aucuuiinHa «MateMaTukay sBJAeTCsS OOsS3aTeNbHOW YacThIO
o0meobpa3oBaTeIbHOrO NUKJIAa OCHOBHOM 0OpasoBarenbHOi nporpammel CITO.

[Iporpamma mo ydeOHOU amcuuruiHe «MaTeMaTHKa» COCTaBJeHa HAa OCHOBE TpeOOBaHWM K
pe3yJabTaTaM OCBOEHHWsI yueOHoW mucturuinHel, npenctaBieHHbix B @I'OC COO, a Takke Ha OCHOBE
XapaKTEPUCTUKH TUTAHUPYEMBIX PE3yJIbTaTOB AYXOBHO-HPABCTBEHHOTO PpA3BUTHUS, BOCIUTAHHUA U
COIMANTN3ALIUN OOYHAFOIIIIXCSI.

IIporpamma mo marematmke oTpaskaeT ocHOBHble Tpeboanusi ®I'OC COO Kk JTUYHOCTHBIM,
MeTanpeaMETHBIM U TPEAMETHBIM Pe3yJIbTaTaM OCBOECHHUS 00Pa30BATENbHBIX MTPOTPaAMM.

B nmporpammMe mno wmarematuke yureHbl wuuedn u  nosoxkeHus: «Konuemuuu pasBuTHs
MaTeMaTH4eckoro oopasosanus B Poccuiickoii Denepanumy. B cOOTBETCTBUM ¢ HA3BAHHEM KOHIICTILIUH,
MaTeMaTH4eckoe OOpa3oBaHHE [OJDKHO, B YAaCTHOCTH, MPENOCTABJATH KAKIOMY OOyYaroIIeMycs
BO3MOXKHOCTb JIOCTHKEHUS YPOBHS MAaTEMAaTUYECKUX 3HAHUM, HEOOXOIMMOTO TSl JaTbHEUIIeH yCIenTHON
*Ku3HH B oO1ecTBe. UMEHHO Ha peleHue 3ToH 3a1a4u HalleJieHa MporpaMma o MaTeMaTHKe .

B snoxy mudposoii Tpancdopmarmn Bcex cdep HeaoBeueckol NesTeNbHOCTH HEBO3MOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTH4ecKoi moaAroToBku. OQHOBPEMEHHO C
paciuperremM chep IPUMEHEHUs] MATeMAaTUKH B COBPEMEHHOM O0IIeCTBe BCE 0OJiee BAKHBIM CTAHOBUTCS
MaTEMaTHYECKUI CTUJIb MBILIJICHUS], TMPOSIBJISIOUINNACA B OINPEACNIEHHBIX yMCTBEHHBIX HaBbIkax. B
MPOLIECCe U3YUCHUS] MATEMATUKH B apCeHas MPUEMOB M METOJOB MBILIJICHUS] YEJIOBEKA €CTECTBEHHBIM
0o0pa3oM BKIIIOHAIOTCS HWHAYKIUS W AeAyKOus, oO0O0IIeHWe M KOHKPETU3AlWs, aHaJIu3 W CHHTE3,
knaccuukanuss W cucreMarusanus, aOcTparupoBaHue U aHanorus. OOBEKTBl MaTeMaTUYECKHX
YMO3aKJIIOUEHUH, TpaBuja HX KOHCTPYHPOBAHHUS PACKPHIBAIOT MEXAHU3M JIOTHUECKUX IMOCTPOCHUIH,
CIOCOOCTBYIOT BbIpaOOTKe yMeHUst HOPMyTUPOBaTh, 0OOCHOBBIBATD U JOKA3BIBATH CYKIACHHUSI, TEM CAMbBIM
Pa3BHBAIOT JIOTHYECKOE MBIILJICHHEe. MareMaTuke NPUHAIICKUT BeAaylias poJib B (HOpPMUPOBAHUU
AJITOPUTMUYECKONH KOMIIOHEHThl MBIIUICHHS] W BOCHHTAHUM YMEHUM JEHCTBOBATH IO 3aJaHHBIM
aJrOpUTMaM, COBEPIIEHCTBOBATh M3BECTHBIC M KOHCTPYUPOBATH HOBBIE. B mporecce pemeHus 3agad —
OCHOBHOH y4e0OHOU NEeATeNbHOCTH Ha YPOKaX MaTEeMaTHUKU — Pa3BUBAIOTCS TBOpPYECKAs M MPUKJIATHAS
CTOpOoHBI MbIlLIeHUs1. OO0y4YeHre MaTeMaTHKe NaéT BO3MOXKHOCTh Pa3BUBATH y OOYHAIOIUXCS TOYHYIO,
palMioHaIbHYI0O W HMH(POPMATUBHYIO pe4b, yMeHHe OTOMpaTh HauboJiee MOMXOMSINNE S3bIKOBBIE,
CUMBOJIHYECKHE, TpaduyecKue CpeacTBa AJIT BhIPAKEHUS CYXKICHUN M HATJSITHOTO WX MPEACTABIICHUS.
HeoOxonuMbIM  KOMIIOHEHTOM OOINel KyJNbTypbl B COBPEMEHHOM TOJIKOBAHWH SIBJIIETCS oOIiee
3HAKOMCTBO C METOAAMHU TIO3HAHUS JEHCTBUTEIBHOCTH, TMPEACTABJICHUE O TMPEAMETe U METOJe
MaTEMAaTHKH, €r0 OTJIMYUS OT METOJNOB ©CTECTBEHHBIX W T'YMAHUTAPHBIX HayK, 00 0COOEHHOCTSX
MPUMEHEHHSI MATEeMATUKH JIJIsl PELIEHUS] HAYYHBIX U MPUKJIATHBIX 3a1a4. Takum o0pa3omM, MaTeMaTHIECKOe
oOpa3oBaHUE BHOCUT CBOMU BKJIaJ B popMupoBaHue OOIIei KyIbTyphl YeJIOBEKa.

N3yyeHne wmaTeMaTWKu CHOCOOCTBYET SCTETHYECKOMY BOCIHTAHUIO YEJIOBEKA, MOHUMAHHIO
KPacoThl M U3SIIECTBA MATEMATUYECKUX PACCYKIECHUN, BOCIPUSATHIO T€OMETPUYECKUX (HOPM, YCBOCHUIO
UIEU CUMMETPUH.

1.2 Ileqn u3y4eHUst AUCHUIIMHbI

[IpropureTHBIMH LETSIMH OOYYEHUSI MAaTEeMaTHKE Ha 0a30BOM YPOBHE SIBIISTFOTCSI:

- dopMupoBaHHE  IEHTPATBHBIX  MAaTEMATHYECKUX  MNOHATUH  (YHMCJIO,  BEJIHYHUHA,
reoMeTpuueckas Gurypa, nepeMeHHasi, BEpOSITHOCTD, (YHKIHsI), 0O0eCTIEUHBAIOIINX MPEEMCTBEHHOCTh U
NEePCIEKTHBHOCTh MATEMATUIECKOTO 00pa3oBaHUs O0YJarOLIUXC S,

- nojBeAeHne O0yUYaIOMMXCsl HAa JOCTYITHOM JUIi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTeMaTUKH H OKPYKAIOIIEero MUPa, TOHUMAaHIE MAaTEMaTHKHU KaK 4acTH OOLIeH KyJIbTypbl YEJIOBEYECTBA,

- pa3BUTHE  HWHTEJUIEKTYaJIbHBIX M  TBOPYECKMX  crocoOHocTell  ofywaromumxcs,
MO3HABATENBHON AaKTHUBHOCTH, HCCIIECNOBATEIbCKUX YMEHHH, KPUTHYHOCTH MBILIUICHUS, HHTEpeca K
U3yUYEHHIO MaTEMATHKH;



- ¢dopmupoBanne (PyHKIMOHAIBHOW MaTEeMaTUYECKON IPaMOTHOCTH: YMEHHUS PacliO3HABATh
MaTeMaTUYECKHE ACIEKThl B PEAJbHBIX JKM3HEHHBIX CHTYalMsAX W TMPH H3YUYEHHU APYTrUX Y4eOHBIX
NPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (POPMyJIMPOBATh UX HA SA3BIKE MATEMATHKH U
CO371aBaTh MAaTE€MaTUYECKHE MOJENH, NPUMEHATh OCBOCHHBIM MAaTeMAaTHUYECKUH ammapar A pelleHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7]a4, MHTEPIIPETUPOBATh U OLIEHUBATD MTOJy4€HHbIE PE3YJIbTATHL

2. COJAEPXAHHWUE YUEBHOU JUCIHUILTAHBI «<MATEMA THKA »

Aunredpa u HaYAIa MATEeMATHYECKOI0 AHAJIH3A.
Yucaa u BIYMCICHUSL.

Harypanbnele u nenble uncna. I[IpusHakyu 1eIuMOCTH LENbIX YUCET.

Paunonanpable unciaa. OOBIKHOBEHHbIE M JAECATHYHBIE IpOOU, MPOLEHTHI, OECKOHEYHbIE
nepuonnveckue npodbu. Apudpmernyeckue omepanuu C PALHUOHAIBHBIMH HHCIAMH, NPeoOpa3oBaHUS
YHCIIOBBIX BbIpakeHUH. [lpumeHeHne npoOel W MPOLEHTOB ISl PEINEHHs] NPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACieil 3HAHUN U PEaIbHON JKU3HU.

JeiicTBuTenbHbIe Yrchaa. PannoHaabHbIe 1 HPPaLOHAJbHBIE YUCia. ApupMeTHIeCKne Oneparinm
C AEUCTBUTENBbHBIMU YHCIaMHu. [1prOnnkEHHBIC BEIUNCIICHUS, IPABUJIA OKPYTJICHHSI, TPUKHIKA U OLICHKA
pesyabpTara BeruuciaeHui. [IpoueHTsr.

Crenenp ¢ nenbiM mokazareneMm. CraHnmaptHas ¢(opma 3amuch  IeHCTBUTENBHOTO YHCIA.
Hcnonb3zoBanue noaxonsmei (GOpMel 3aITUCH JEHCTBUTENBHBIX YUCEI ISl PEIIEHUs MPAKTUIECKHUX 3312
U MIPEACTABJICHNS NaHHBIX.

Crenenb ¢ palMOHAIBHBIM TOKa3aTeaeM. CBOWCTBA CTETICHH.

Apudpmernueckuii KOpeHb HaTypajlbHOH crerneHH. JledcTBUS C apuPMETHYECKUMH KOPHSIMHU
HATypaJbHOMN CTENEHU.

CuHyc, KOCHHYC U TAaHT€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTAHI'€HC YHCIOBOIO
apryMeHTa.

Jlorapudm uucna. JlecaTudHble U HATYpaJIbHBIE JOTAPH(PMBI.
llpakmuveckan  paboma  «llpeobpazosanue  payuoHanvHuIX,  UPPAYUOHANLHYIX,  CHIENEHHYIX,
HOKA3AMENbHBIX U JI02APUDMUYECKUX GLIPANCEHU T »

YpaBHeHUSA U HEPABEHCTBA.
ToxnecTBa 1 TOXKAECTBEHHbIE MPEOOPA30BAHUS.
[IpeoOpazoBanue BbIpaXKEHUH, COAEPIKALINX JOTAPU(MBL.
IIpeoOpazoBaHue BbIpaXKEHUH, COMEPIKAINX CTEIIEHHU C PALIMOHAIBHBIM MTOKA3aTEIeM.
IIpeoOpazoBaHue TPUTOHOMETPUIECKHX BbIpakeHNH. OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBL.
YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelienne HepaBeHCcTBa. MeToa NHTepBaioB.
Pemenne nensix 1 qpoOHO-paLIMOHAIIBHBIX YPABHEHUH U HEPABEHCTB.
Pemenune nppaloHanbHbIX YPaBHEHUNH U HEPABEHCTB.
Pemenne TpUroHOMETpUYECKUX YPABHEHU.
IIpumepb! TPUrOHOMETPUUECKUX HEPABEHCTB.
Iloka3aTenbHble ypaBHEHHs] U HEPABEHCTBA.
Jlorapudmuueckue ypaBHEHUs] 1 HEPABEHCTBA.
CucreMbl TUHENHBIX ypaBHEHUN. PerieHue NpukiIagHbIX 3a1a4 C MOMOILIBIO CUCTEMBI JJMHEHHBIX
YPaBHEHHUH.
CucreMbl 1 COBOKYITHOCTU paliOHAJIbHBIX YPABHEHUN U HEPABEHCTB.
IIpuMmenenune ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MATEeMAaTHUYECKUX 3a4ad U 3a4ad U3
pa3NIuYHBIX 00JacTel HAYKH U PEaNIbHOM KU3HH.
llpakmuueckan paboma «Peutenue yenvix, OpOOHO-PAYUOHANLHBIX U UPPAYUOHATLHBIX YPAGHEHUN U
HEePABEeHCME )
lpakmuueckasn paboma « Peutenue mpueoHomMempuyeckux ypasHeHutl U Hepagencme »
lIpakmuueckasn paboma « Peutenue nokasamensHuIx, 102apU@PMUIecKUx YPaGHeHUH U HEPAGEHCME)
DYyHKIUH U rpaQHuKH.
Oynkius, cnocodsl 3ananus Gynkunu. I'paduk Gynkumnn. Bzanmuo oOpaTHbie PyHKIHH.



Obnactp ompeneneHuss W MHOXKeCTBO 3HadeHMH O¢yHkuuu. Hymun ¢ynkumun. IlpomexyTku
3HAKOIMOCTOSTHCTBA. YETHBIE U HEUETHBIC (PYHKLIUH.

Oynkius. [lepunonndeckne ¢PyHKun. IIpoMexyTkHn MOHOTOHHOCTH (YHKIUH. MaxkCUMyMbl H
MUHUMYMBI pyHKUIHH. Haubonblnee 1 HanMeHbInee 3HaUeHNe (PYHKIUU Ha TPOMEKYTKE.

CrenenHas GyHKUMS C HATYpaJbHBIM U IIeJbIM MOKaszareneM. E€ coiicTBa u rpaduk. CBolicTBa
rpadpuK KOPHS N-Oi CTETIEHMU.

TpuroHomeTpudeckass OKPYKHOCTb, OIpEAeNIeHHe TPUTOHOMETPUYECKUX (YHKUHUH UHUCIOBOTO
apryMeHTa.

Tpuronomerpudeckne GyHKLUNHN, HX CBOHCTBA U rpadUKH.

ITokazarenbHas u norapudmuyeckast pyHKIHH, UX CBOWCTBA U rpaduKu.

Ucnonb3zoBanne rpagukos GyHKIMH 171 peIIeHUs] ypAaBHEHUH U TMHEHHBIX CUCTEM.

Ucnonb3zoBanne rpaguko GpyHKUMN AT MCCIETOBAHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEIIEHUH 3a7a4 U3 IPYyrux yueOHBIX MPEIMETOB U PEaTbHON JKU3HH.

Hagana maTeMaTH4eCKOro aHAJIM3A.

IlocnenosaTenbHOCTH, croco0bI 3a74aHUs MOCJIEIOBATEIBHOCTEMN. MoOHOTOHHBIE
MOCJIeIOBATEIBbHOCTH.

Apudmernueckas U reoMeTpuyYecKas nmporpeccuu. beckoHewHo yObIBarOInas reoMeTpHyecKast
nporpeccusi. Cymma OecKOHEYHO YOBIBAIOIIEH TeOMETpUYeckoil mporpeccuu. Popmyna CIOXKHBIX
npoueHtos. Mcnons3oBanue Nporpeccuu Al pelieHus peaibHbIX 3a7a4 NPUKIAJHOTIO XapaKTepa.

HenpepsiBHbIe GyHKINH. MeTO MHTEPBAJIOB AJISl PEIICHUS] HEPABEHCTB.

IIpoussoanas ¢pyHkuuu. ['eomerpudeckuii 1 GU3NMIECKUN CMBICI TPOU3BOTHOM.

IIpousBognble 3yneMeHTAPHBIX (YHKIUH. DOPMYyNIbI HAXOXIEHHUs MPOU3BOJHOW CYMMBI,
MPOM3BEACHUS U YACTHOTO (DYHKIIUH.

IIpnMeHeHne NPOM3BOMHONW K HCCIENOBAaHMIO (PYHKUMH HAa MOHOTOHHOCTD U SKCTPEMYMBI.
Haxoxnenne HauboblIero 1 HAMMEHbIIEro 3HaUeHUsT PYHKIIMH Ha OTPE3Ke.

IIpumenenne NpoU3BOAHON A HAXOXKACHUS HAWTYULIEro PEeLIeHUs B MPUKJIAAHBIX 3aJa4ax, M
OTIPENIEJICHUS] CKOPOCTH MPOLIECCa, 3aJaHHOTO (hOPMYIION WK rpaduKOM.

ITepBoobpasnas. Tabarma nepBOOOpPa3HBIX.

HHurerpan, ero reoMerpudeckuii U Gpu3ndecKuil cMbIci. Beraucnenue wHTerpana mo gopmyie
Herorona—Jletibanna.
lpakmuueckasn paboma «llpumenenue npoussOOHON K UCCIEO06AHUI0 (DYHKYUII U NOCMPOEHUIO €€
epagpurar»
lIpakmuueckasn paboma « Beruucnenue HeonpeoeIénnuix UHmMezpanosy
lIpakmuueckasn paboma « Beruucnenue onpeoeneHusix UHme2panoe»

MHoxecTBa M JIOTHKA.

MHOkeCTBO, onepanuu Hax MHOKecTBamu. Jluarpammel Diinepa—Benna. [Ipumenenne TeopeTuko-
MHOXECTBEHHOI'O ammapara [Jjisi ONMCAHUS PEalbHBIX MPOLECCOB W SIBJICHUH, NMPHU PELICHHH 33434 U3
APyrux y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CleACTBHE, 10KA3aTEIbCTBO.

I'eomeTpus
IIpsiMbIe U MJIOCKOCTH B NPOCTPAHCTBE.

OcHOBHBIE TOHATHSL CTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, MPOCTpaHCTBO. [loHsATHE 00
AKCMOMAaTUYE€CKOM MOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOe pacnonokeHue NpsAMBIX B IMPOCTPAHCTBE. IEPECEKAIOIIUECs, MNapajulebHble U
CKPELIUBAIOIINECS MPSIMBIE.

ITapannenbHOCTh MPSIMBIX U INIOCKOCTEHN B IPOCTPAHCTBE: NMapaljiebHbIe IPSIMBIE B TPOCTPAHCTBE,
NapaJUIEIbHOCTh TPEX MNPAMBIX, MAPAUIEIBPHOCTh NPAMOW M IUIOCKOCTH. YTIJIBI C COHANPAaBJICHHBIMU
CTOPOHAMH, YIOJI MEXAY NPSMBIMU B IPOCTPAHCTBE.

ITapannenbHOCTh INIOCKOCTEN: MapajuIeNbHbIE TUNIOCKOCTH, CBOMCTBA MAPaJUIEIbHBIX IIOCKOCTEH.
[Ipocreiimue npocTpaHCTBEHHbIE (QUTYPBI HA IUIOCKOCTU: TETPA3Ap, KyO, Mapajuleienumnes, IOCTPOCHHE
CEUYCHUI.



IlepneHauKyISIPHOCTD MpPSIMONH M TUIOCKOCTH: TEPIEHIUKYISAPHbIE TNpsMble B IPOCTPAHCTBE,
NpsiMble MapajjieNbHble U NMEePHeHIUKYJISpHbIe K MJIOCKOCTH, MPU3HAK MEePHNEeHANKYSIPHOCTH MPSIMON U
IUIOCKOCTH, TeopeMa O MNPsSMOI MeprneHAUKYJSIPHONW MJIOCKOCTH. YTIIbI B MPOCTPAHCTBE: YIOJ MEXIY
MPsIMOH M TJIOCKOCTBIO, IBYTPAHHBIN YrOJl, IMHEHHBIN yroJl ABYTPaHHOIO YIJIA.

IlepneHaukymsip ¥ HAKJIOHHbBIE. PACCTOSIHUE OT TOYKHU AO IUIOCKOCTH, PAaCcCTOSIHUE OT IPsSIMOHM A0
TUTOCKOCTH, MPOEKLUS PUTYpBI Ha TUIOCKOCTb.

IlepneHauKyISIpPHOCTD MJIOCKOCTEH: MPU3HAK NEePIEeHAUKYISIPHOCTH ABYX IiockocTeil. Teopema o
TPEX NEPIECHAUKYJISIPAX.

MHOrorpaHHHKH.

IloHATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbI MHOIOIPAaHHHKA, BBINYKJblE U HEBBIMYKJIbIE
MHOTOTpaHHUKH, pa3BEpTKa MHOrorpanHuka. Ilpusma: n-yrojapHas npusma, rpaHd U OCHOBaHUS MPU3MB,
npsiMasis W HAKJIOHHAs TMpH3MbIL, OOKOBas M IIOJIHAS MOBEPXHOCTh Npu3Mbl Ilapamnenenunen,
NPSIMOYTOJIbHBIHN Napaenenumnes 1 ero ceoictaa. [lupamMuna: n-yroiapHas nupamMuia, FpaHd U OCHOBaHUE
nUpaMubl, OOKOBas U TMOJHAS TIOBEPXHOCTh MTUPAMHIBL, TPABUIIbHAS U YCEUEHHAS MTUPAMHIA. DJIEMEHTHI
pu3Mbl U mUpaMuel. [IpaBusbHbIe MHOTOTPAaHHUKU: TIOHATHE TPaBUJIBHOIO MHOTOTPAHHHKA, IPaBUIbHAS
npyU3Ma M NpaBUJIbHAS NMUPAMUIA, TPABWIbHAS TPEYroJIbHAS MUPAMHUIA U MPaBHIIBHBIN TETpasap, Kyo.
IIpencraBnenue O MpaBUWIbHBIX MHOTOIPAHHUKAX: OKTadAp, AoAeKkasap U ukocasap. CeueHus NpuU3Mbl U
MUPaMUIBL.

CumMeTpust B IPOCTPAHCTBE. CUMMETPHUS OTHOCUTENBHO TOYKH, MPSAMOIL, MIOCKOCTH. DJIE€MEHThI
CUMMETPUHU B MUpaMUax, napajuiefenunenax, NpaBuibHbIX MHOTOTPAaHHUKAX.

Boeruncienne 53I€MEHTOB MHOTOTPAHHUKOB: pé&Opa, nauaroHamu, yriel. [lnomans OoxoBOH
MOBEPXHOCTH W TOJHOH NOBEPXHOCTH MPSIMONW MPU3MBI, IUIOLIATb OCHOBAHUH, TeopeMa O OOKOBOM
MMOBEPXHOCTH MPSAMON MPU3MBI. IInowane OoKkoBOM MOBEPXHOCTH
U [TOBEPXHOCTH MPABIIIbHON MHPAMHUABI, TEOpEMa O TUIOIaan yceuéHHoH nupamuabl. [TonsTre 06 o0béme.
O0BEéM nupaMuIbl, TPU3MBL

ITonobubie Tenma B mpoctpaHcTBe. COOTHOLIEHUST MEXIY IUIOLIAIAMHU MOBEPXHOCTEH, 00bEMaMu
NOJOOHBIX TEJI.
llpakmuueckan padoma «Pewenue 3a0au na ewviyucienue o0b6vema u NIOWAOU NOBEPXHOCMET
MHO202PAHHUKOBY
Tena spamenus.

Hunuaapudeckass — MOBEPXHOCTh,  OOpasyroline  LMJIMHAPUYECKOH  TOBEPXHOCTH,  OChb
LWINHAPUYECKON moBepxHOCTH. L{MauHap: ocHOBaHUS M OOKOBasi MOBEPXHOCThb, OOpasyromas U OcCk,
TUIOIIAAb OOKOBOH M MOJHOM MOBEPXHOCTH.

Konndeckas moBepXHOCTh, 00pa3yomue KOHMYECKOH MMOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOH
nosepxHocTH. KOHyc: OCHOBaHME W BepiiuHA, oOpasyromas W OCh, IUIOMAAb OOKOBOW M TOJHOM
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIoIIHe U BBICOTA, OCHOBAHHUS 1 OOKOBasi IOBEPXHOCTb.

Codepa u wap: ueHTp, paguyc, TUaMeTp, TUIOLIalb TOBEPXHOCTH chepsl. B3anmHoe pacmonokeHune
ceprl U TUIOCKOCTH, KacaTesbHasl ITIOCKOCTh K cepe, miaomans chepsl.

Hzo0pakeHne Ten BpalleHus Ha TUIOCKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMOnHanmm ten BpamieHWss U MHOTOTPAHHUKOB. MHOTOTPaHHHUK, OIMHCAHHBIA OKOJO cepsl,
cepa, BIIMCaHHAs] B MHOTOIPAHHUK, U TEJIO BPALEHHS.

ITonsitue 06 06bpéme. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 006 0ObEME MPSMOYTOIBLHOTO
napajienenunena u cienacteus us He€. O0bvéM LmnmuHapa, konyca. O0béM mapa u miomanb chepsl.

ITonobubie Tenma B mpoctpaHcTBe. COOTHOLIEHUST MEXIY IUIOLIAIMHU MOBEPXHOCTEH, 00bEMaMu
NOJIOOHBIX TEI.

Ceuenus mwmHApa (MapajulebHO W MEPIEHIUKYJSIPHO OCH), CEUYEeHHUs KOHyca (mapayjiesibHOe
OCHOBAHHMIO U MPOXOJIAIIEE Yepe3 BEPIINHY), CEUCHHS IIapa.
llpakmuueckasn paboma «Pewenue 3a0au ua evryucienue obdvema u nIOWAOU NOBEPXHOCMEN mei
8payeHUs. »

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE.

BexTop Ha nmiiockocTu U B npocTpadcTse. CJI0KeHNe U BbIYUTaHNE BEKTOPOB. Y MHOJKEHHE BEKTOPa

Ha 4ucio. PasnokeHue BekTOpa IO TPEM HEKOMIUIaHapHBIM BekTtopam. IlpaBuno napannenenunena.



Pemenue 3ama4, CBA3aHHBIX C MPUMEHEHUEM IPaBUJ ACUCTBUI ¢ BekTOopaMu. IIpsMoyronbHas cucrema
koopauHat B npoctpaHcTse. Koopaunate! Bexropa. IIpocreiimmne 3anaun B KOOpAUHATAX. YTOJI MEXIY
BekTopamu. CKalisipHOE MpOU3BeAeHNe BEKTOPOB. BhrunciaeHne yrioB MexXay NpsMbIMU U TIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOA MPU PELIEHUH F€OMETPUYECKUX 3a/1a4.

lIpakmuueckasn paboma « [Ipumeneniie 6eKkmopos Kk peuenuio 3a0ay .

BeposiTHOCTB M CTATHCTHKA
IIpencraBneHue AaHHBIX € MTOMOLIbIO TAOMI] M AMATPAMM.

Cpennee apudpmerndyeckoe, MeanaHa, HAaMOOJbIee M HAMMEHBIIIEE 3HAYSHHS, pa3Max, AUCTIEPCHUs
U CTaHAAPTHOE OTKJIIOHEHHUE YHCIIOBBIX HAOOPOB.

Kom0OunaTopuxa.

KombOunnaTtopHoe mpaBuio ymHOXeHHs. IlepectaHoBku u ¢daxtopuan. YUucno codeTaHHi.
Tpeyronpuuk [Tackans. @opmyna OuHOMa HeroTOHA.

Coo0biTus. Teopus BeposiTHOCTH.

Onepauuu Hag COOBITUAMU. TiepecedeHrne, OOBEAMHEHHEe, MPOTHUBOMOJIOMNKHBIE COOBITHS.
HMuarpammel Ditnepa. PopMysia CIOKEHUS BEPOATHOCTEH.

YcnoBHass BEpPOSITHOCTb. YMHOXKEHHE BEpPOSTHOCTEH. JlepeBo CiydallHOrO JKCIEPHUMEHTA.
®dopmyna moHOM BeposiTHOCTH. HezaBrcumMbie COOBITHSI.

CayuaiiHble BeJIHYHHBI.

Cry4aiiHble S5KCIIEPUMEHTBI (OTBITHI) M CIy4aiiHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS (MCXOIbI).
BepositHOCTB CitydaitHOTO COOBITHS. BIM30CTh 4aCTOTHI M BEPOATHOCTH coObITH. CiydailHble ONBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHAMU. BeposTHOCTH COOBITHI B OIIBITAX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITHSIMH.

bunapHbIil cnydaliHelii onbIT (MCHIBITAHKE), yenex U Heyaada. HezaBucumble ucnbitanus. Cepust
HEe3aBHCHUMBbIX UCIIBITAHUHN 10 TiepBoro ycnexa. Cepust He3aBUCUMBIX UcCTbITaHUI bepHyu.

Cnyuaiinas BenuuuHa. PacnpeneneHue BeposiTHocTed. Jluarpamma pacnpenenenust. IIpumepst
pacripeneneHuii, B TOM 4HUCiIe, TeOMETPUYECKOe H OMHOMHAIIbHOE.

Yucnosele XapakTEPUCTUKU CIy4YalHBIX BEJIWMYMH. MAaTEeMAaTHYECKOE OXXHUAAHWE, AUCIEPCHs U
CTaHAAPTHOE OTKJIOHeHHE. [IpuMepsl NpUMEeHEeHHsT MaTEeMaTUYECKOrO OKMIAHUs, B TOM YHCIIE B 3a1a4ax
U3 T[OBCEOHEBHOW JKM3HH. MareMaTHdeckoe OXHIaHWe OHHApHOW  CIIy4yailHOH  BEJIMYHMHBI.
MaremaTtuueckoe OXKUAaHHE CYMMBbI CIy4alHBIX BEJIWYMH. MaTeMaTHueckoe OXUIAaHUE U IUCIIEePCUsi
reOMEeTPUYECKOro U OMHOMHUAIBHOTO PacTIpeeICHH.

3akoH OOJBIIMX YHCENT W €ro pojib B Hayke, Npupoje M oOmectse. BbuiOOpouHBI MeTOn
UCCJIEIOBAHUM.

[Ipumepsl HEMPEPBIBHBIX CIy4alHbIX BEIUYUH. [IOHATHE O MIOTHOCTH paclpeneneHus. 3aaadqy,
MPUBOASAIINE K HOPMAJIBHOMY pacmpeneneHuro. [IonsaTre 0 HOpMalbHOM pacnpeneneHun.
lIpakmuueckasn paboma « Peutenue 3a0au ¢ UChOnb306aHUEM MEOPEM 6ePOSMHOCMETN. »

3. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA MATEMATHUKU

JIMYHOCTHBIE Pe3yJIbTATHI
JIM4HOCTHBIE Pe3yNbTaThl OCBOSHHUS] MATEMATHUKH JOJDKHBI OTPaskaTh TOTOBHOCTh M CIIOCOOHOCTH
o0y4aromuxcst PyKOBOJCTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH TNO3WIMEH JUYHOCTH, CHCTEMOM
[IEHHOCTHBIX OPUEHTAIINA, TIO3UTUBHBIX BHYTPEHHUX YOEXKACHHIA, COOTBETCTBYIOIIUX TPATULUOHHBIM
LEHHOCTSIM POCCUHCKOTO OOIIeCTBA, PaCIIUPEHNE JKU3HEHHOTO OIBITA U OTIBITA IEATEIHHOCTH B IPOLIECCE
peanu3aluyyi OCHOBHBIX HAPABJIEHUN BOCIUTATEIbHON AEATEIBHOCTH, B TOM YUCJIE B YACTHU:
1) rpa’kmaHCKOTO BOCITUTAHMSI:
—  chOpPMHPOBAHHOCTh TPAXKAAHCKON MO3ULIMK OOYYAKOIIErocss KaKk aKTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUHCKOTrO OOIIecTBa,
—  OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX TIPaB 1 O0S3aHHOCTEH, YBAXKEHIE 3aKOHA U TIPABOTOPSIIKA,
— TpPUHITHE  TPAJUIUOHHBIX  HAIMOHANBHBIX,  OOINEYENIOBEUECKUX  TI'YMAHUCTHYECKHX W
JEMOKPATUYECKUX LIECHHOCTE,



TOTOBHOCTb  MPOTHBOCTOSITH ~ WAEOJIOTHMU  SKCTPEMU3Ma,  HalMOHAIW3Ma,  KceHodoOuw,
TUCKPUMMHAIINY TI0 COLUATBHBIM, PEIMTUO3HBIM, PACOBBIM, HALIMOHAIBHBIM MMPU3HAKAM,
TOTOBHOCTb BECTH COBMECTHYIO JISITEIbHOCTh B MHTEPECaX MPaKIaHCKOTO OOIIECTBa, y4aCTBOBATh
B CAMOYTPABJICHUH B IIKOJIE U IETCKO-FOHOIIECKUX OPraHU3aLINsIX;

yMEHHE B3aMMOJEHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBHUH C UX (DYHKIHSIMH U
Ha3HAYEHHEM,

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOMN NS TEIbHOCTH,

2) maTpUOTHYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTH POCCHICKON rPaskIaHCKOH HISHTUYHOCTH, TATPUOTHU3MA, YBAKESHHSI K CBOEMY
HapoAy, YyBCTBAa OTBETCTBEHHOCTH Mepen PoanHOM, ropiocTu 3a CBOM Kpaii, CBOX PoauHy, CcBOH
SI3BIK U KYJIBTYPY, MPOLLJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LICHHOCTHOE€ OTHOLIECHHE K TOCYJapCTBEHHBIM CHMBOJIAaM, HCTOPUYECKOMY M HPUPOIHOMY
HACJIEMIO, MaMATHUKAM, TPaIuLUsM HapoaoB Poccuu, goctuxkenusim Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX, TPYIE;

uzeiiHast yOeXKI€HHOCTh, TOTOBHOCTD K CIYKeHHIO u 3aruTte OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cyan0y;

3) AYyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHHUE AYXOBHBIX LICHHOCTEN POCCUICKOTO HapoOa,

c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEIACHMUS,

CNOCOOHOCTD OLIEHUBATh CUTYAIMIO U IPUHUMATL OCO3HAHHBIC PEIICHUS,

OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,

OCO3HAaHME JIMYHOTO BKJIAJda B MOCTPOCHHE YCTOMYMBOrO OyAyIIero Ha OCHOBE (pOPMHUPOBAHUS
3JIEMEHTOB reorpagpuuecKoi U 3KOJOTUIECKOH KYJIbTYPHL,

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOAMUTENSM, CO3JaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOIO
MIPUHATHUS LEHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBUU C TpaauLUsAMHU Hapoaos Poccuu;

4) 5CTEeTHYECKOTr0 BOCIUTAHUS:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIIOYAs ACTETUKY MPUPOIAHBIX U HCTOPHUKO-KYJIbTYPHBIX
00BEKTOB POIHOTO Kpasi, CBOEH CTpaHbl, ObITAa, HAYYHOTO M TEXHHYECKOTO TBOPUECTBA, CIIOPTA,
TpyAda, OOIEeCTBEHHBIX OTHOIICHHUH,

CIOCOOHOCTh BOCTIPUHUMATh PA3JIMYHBbIE BUABI MCKYCCTBA, TPAAHUIIMHU M TBOPYECTBO CBOETO U
OPYTUX HAPOAOB, OIMYIIATh SMOIMOHAILHOE BO3NIEHCTBUE UCKYCCTBA,

yOEKIEHHOCTh B 3HAYMMOCTH JIJIsl INYHOCTH U O0IIECTBA OTEUYECTBEHHOIO U MUPOBOTO HCKYCCTBA,
STHUYECKUX KYJbTYPHBIX TPATUIIUN U HAPOTHOTO TBOPUECTBA,

TOTOBHOCTb K CAMOBBIPAXKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE MPOSBJISITH KauecTBa
TBOPUYECKON JTUYHOCTH,

5) IEHHOCTH HayYHOTO MO3HAHUS:

c(pOPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO DPa3BUTHUS
reorpaguuecKuX HayK H OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JHANOTe KYJIBTYP,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B IOJIHUKYJILTYPHOM MHUDE;

COBEPIIEHCTBOBAHUE SI3bIKOBOM M YHTATEJILCKON KyJIBTYPBI KaK CPENCTBA B3AMMOACHCTBHSI MEXKTY
JIOIPMH W TIO3HAHMUS MHUpA ANl TMPUMEHEHHs pPa3IMYHbIX HMCTOYHUKOB TreorpadpuyuecKoi
uH(pOpPMALUH B pelIeHUH YIeOHBIX U (WJIN) MPAKTUKOOPHUEHTUPOBAHHBIX 337124,

OCO3HAaHHE IIEHHOCTH HAy4YHOH MAEATENbHOCTH, TOTOBHOCTh OCYLIECTBISITH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AEATEIBHOCTD B reorpapuuecKux HayKax MHANBUIYAJIbHO U B TPYIIIIE.

6) ¢pu3nIeCKOro BOCUTAHUS, ((OPMUPOBAHHS KYJIBTYPBI 30POBbSI U SMOLIMOHAIBHOTO OJIaromnoyus:

c(OpMHPOBAHHOCTL 30POBOTO U Oe3omacHoro oOpas3a JKHU3HHM, B TOM 4YHCIE Oe30MacHOro
IIOBCACHUA B HpI/IpOI[HOfI cpeac, OTBETCTBEHHOTO OTHOLICHHUA K CBOEMY 310POBBIO,

HOTpe6HOCTb B (1)I/ISI/II'IGCKOM COBCPLICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-OSI[OpOBPITeJ'IbHOfI
IeSTENIbHOCTBIO;

AKTUBHOE HEMpPUATHE BPEOHBIX NMPUBBIYEK W WHBIX (POPM NPUUYMHEHHUs Bpena (PU3NIECKOMY U
MICUXHYECKOMY 370POBBIO;



7) TPyAOBOTO BOCIIUTAHMS:

—  TOTOBHOCTH K TPYAY, OCO3HaHHE [IECHHOCTH MacTePCTBa, TPYAOIO0HE;

— TOTOBHOCTb K AaKTUBHOW MAEATEIBHOCTH TEXHOJIOTHYECKOH W COLMAIbHOW HAIPaBJIEHHOCTH,
CHOCOOHOCTh HHULIMUPOBATD, INITAHUPOBATh U CAMOCTOSITEIIHHO BBITIOJHSTD TAKYIO AESATEIBHOCTD;

—  UWHTepeC K pa3judHbIM cdepaM mpodeCcCHOHANBHON NesITEIbHOCTH B OOJIACTH TeorpaduyecKix
HAyK, YMEHHE COBEpIIaTb OCO3HAHHBIA BBIOOp Oynymieli mnpodeccmn ©  pPearn30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TUIAHBI,

—  TOTOBHOCTb M CIIOCOOHOCTB K O0Pa30BaHUIO U CAaMOOOPA30BAHHIO HA TPOTSHKEHUH BCEH XKI3HH,

8) 5KOJIOrM4eCcKOro BOCITUTAHMUSA:

—  c(hopMHPOBAHHOCTD KOJIOTHUECKOH KYJIBTYPBI, TOHUMAHHUE BJIUSHUS COLUATBHO-IKOHOMHUYECKUX
NPOIIECCOB HA COCTOSIHUE TPUPOTHOW M COLMANBHON CPeabl, OCO3HAHUE IIIOOATBHOTO XapakTepa
HKOJIOTMYECKHX MPOoOIeM U reorpapuuecKkux 0COOEHHOCTEH UX MPOSIBICHHS,

— TIUIAHUPOBAHME M OCYLIECTBJICHHE ACHCTBUI B OKPYKAOUIEH Cpele Ha OCHOBE 3HAHUS LeNeil
YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA,

—  aKTHUBHOE HEeNpusiTHe ACUCTBUM, NPUHOCALINX BPEl OKPYKAIOLIEH Cpeae,

— yMEHHE TPOTHO3MPOBATh, B TOM YHCJIE HAa OCHOBE NPUMEHEHHS TreorpapuyuecKux 3HaHUM,
HeOJaronpusITHbIE 3KOJOTHYECKHE TOCIEACTBHS NPEANPUHIMAEMBIX NEHCTBUH, NMPEIOTBPAIIaTh
ux;

- paCinpeHUE OIbITa ACATCIIBHOCTU 3KOJIOTHIECKOH HaIpaBJICHHOCTH.

MeTanpeaMeTHBIE pe3yabTATHI

MeTaHpeHMeTHble pPE3yabTaThl OCBOCHUA TUCHUIIJIMHbBI «MaTtemaTuka» AOJIKHBI OTPAXKAaTh!:

OBJ'IaI[eHI/Ie YHUBEPCAJIbHBIMU yLIe6HbIMI/I IIO3HABATCIIbHBIMU I[eflCTBI/IﬂMH:

a) 0a30BbIe JIOTUYECKUE NEHCTBUS:

CaMOCTOATENBHO (OPMYIUPOBATH U AKTYAIU3UPOBATH MPOOIEMY, pACCMATPHUBATDL €€ BCECTOPOHHE;

YCTaHABJIMNBATDH CymeCTBeHHbeI MPU3HAK HJIM OCHOBAHUA IJId CPABHCHUS, KJ'IaCCI/I(l)I/IKaL[I/II/I u
0000I11eHHS;

OTIPENEISITD 1ENTU AEATENbHOCTH, 3a1aBaTh MapaMeTPhl U KPUTEPUHU MX TOCTUKEHUS,

BBIABJIATD 3aKOHOMEPHOCTHU U MIPOTHUBOPEIHNA B PACCMATPHUBACMBIX ABJICHUAX,

BHOCHUTb KOPPEKTHUBLI B ACATCIIBHOCTE, OUCHUBATE COOTBECTCTBUC PE3YJILTATOB LCJIAM, OLICHUBATDH
pucku HOCJ'IGI[CTBI/Iﬁ JACATCIIbBHOCTH,

Pa3BUBATH KPCATUBHOEC MBILIJICHUEC TIPU PCIICHUN JKU3HEHHBIX npo6neM;

0) Ga30BbIE UCCIIENOBATENILCKHIE NEHCTBHS:

BJIAACTh HABBIKAMU y‘{e6HO-HCCHeHOBaTeHbCKOI>'I u HpOGKTHOfI JACATCIIbHOCTH, HaBbIKaMH
pasperneHus mpodiem;

CHOCO6HOCTB U FT'OTOBHOCTBH K CAMOCTOATCIIBHOMY IMMONUCKY METONOB PCLICHUS NMPAKTUYICCKUX 3aa4,
MNPUMEHCHUIO PA3JIMYHBIX METOAOB MO3HAHUS,

OBJIAACHUE BHUAAMHU OCATCIBbHOCTH 110 TIOJYYCHUIO HOBOI'0O 3HAHUA, €Tr0 HHTCPIPETALNU,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX CHTYaLIUAX, B TOM YHCIIE PH CO3AaHNN YIeOHBIX
" COLUMAJIBHBIX MMPOCKTOB,

q)OpMI/IpOBaHI/Ie HAay4YHOI'0 THIIA MBIIJICHUA, BJIAACHUC Hay‘IHOfI TepMHHOJ’IOFHeﬁ, KIIFOUEBbIMU
IMOHATUAMU U METOdAMU,

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4 B 00pa30BaATEIbHON ASSITEIbHOCTH U JKU3HEHHBIX
CUTyalUsAX,

BBIABJIATbE MPUYNHHO-CJIICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3aJdavy, BbIABUTATb T'UIIOTE3Y €€
peUiCHUs, HaXOAWUThb ApryMCHTBI AJIA AOKA3aTCIIBCTBA CBOUX YTBep}KI[eHI/IfI, 3a4aBaTh MapaMETpbl U
KPUTEPUH PELIEHUS,

AHATTU3UPOBATH TMOJYUCHHBIC B XOHC€ PCIICHUA 3adadd PE3YyJIbTAThI, KPUTHYCCKU OULUCHHUBATHL HX
AOCTOBECPHOCTD, MPOTHO3UPOBATE UBMCHCHHUE B HOBBIX YCJIOBUAX,

7aBaTh OLICHKY HOBBIM CHUTYaLUsIM, OLEHHBATh IPHOOPETEHHBII OTBIT,

pa3pabaThiBaTh TUTAH PEIIeHUs MPOOJNIEMBbl C YYETOM aHaJiM3a HUMEIOIIUXCS MAaTepPUANbHBIX U
HEMAaTEPHUAJIbHBIX PECYPCOB;



OCYILIECTBIIATh  LIEJICHANPABJICHHBIH TIOUCK TMEPeHOCa CpPEACTB M CHOCOOOB JEHCTBHA B
npo(ecCHOHANTBHYIO Cpeny,;

yMETb MEPEHOCUTD 3HAHMS B TIO3HABATENIbHYIO U MPAKTHUYECKYIO 00JIaCTH JKU3HEACSTEIbHOCTH;

yMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIBUraTh HOBbIE HJIEH, TIPEJIaraTh OPUTMHAIBHbBIE MOIXO/bl U PELICHHS,

CTaBHUTb NMPOOJIEMBI U 33J]a4H, JOMYCKAOLIHE aJbTEPHATUBHBIC PELICHNS,

B) paboTa ¢ napopmManueii:

BJIAJIETh HABBIKAMHU MOJYYECHUS WHPOPMALMM U3 MCTOUYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIHHO
OCYILIECTBIIATh MOUCK, aHAJIU3, CUCTEMATH3ALUI0 M WHTEPIPETaln0 MH(POpMALMK Pa3uYHBIX BHIOB U
dbopMm mpencraBiaeHMUS,

CO3/1aBaTh TEKCTHI B pa3jM4YHBIX (PopMarax ¢ y4eTOM Ha3HaueHHs] HH(POpMALUM U ILeIeBOU
ayOUTOPHH, BBIOHpAsi ONMTHMAaJIBHYIO (OPMY MPEICTaBICHUS 1 BU3yaTH3ALIHH;

OLICHUBATh JOCTOBEPHOCTD, JIETHTHMHOCTb HH(OPMALINH, €€ COOTBETCTBHE MPABOBBIM U MOPAIBHO-
STHYECKUM HOPMaM,;

UCIMOJIB30BATh CPeACTBa MHOOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B PELICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AMOHHBIX 33124 ¢ COOMoaeHneM TpeOoBaHU SPTOHOMHUKH,
TEXHUKA O€30MacHOCTH, THUTHEHBI, pPEeCypcoCcOEpPEeKeHUs, MPABOBBIX W STHYECKUX HOPM, HOPM
UH(POPMALIMOHHON OE30MacCHOCTH,

BJIAJIETh HABBIKAMH PACMO3HABAHMS M 3auThl MH(pOpMaumu, nHGOPMALMOHHON Oe30macHOCTH
JMYHOCTH.

OsBnajieHNe YHUBEPCATbHBIMH KOMMYHHKATUBHBIMU I€HCTBHAMU:

a) obieHue:

OCYILIECTBJIATE KOMMYHHUKALIUU BO BCEX chepax KU3HUY,

pacrio3HaBaTh HeBepOaNbHBIE CPEACTBa OOIICHHWS, NMOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHUTKH KOH(DIMKTHBIX CUTYaLUH 1 CMSITYaTh KOH(IUKTHI,

BJIAJIETh PA3IMYHBIMU CIIOCOOaMHU OOIEHNSI U B3aUMOIEHCTBNS,

apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMSArYaTh KOH(DIMKTHBIE CUTYALUH;

Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHSI C UCTIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

0) coBMeCTHasl NeATETbHOCTD!

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHONW U MHANBUIYAIbHOH padoThI,

BbIOMPAaTh TEMaTHKy M METOABl COBMECTHBIX MACHCTBUI € y4deroM OOIIMX MHTEPECOB U
BO3MOJKHOCTEH KaXKIOTO YICHA KOJUIEKTUBA,

NPUHUMATD eI COBMECTHON AEATEIbHOCTH, OPTaHNU30BBIBATh U KOOPAMHHUPOBATH NEHCTBUS TIO €€
IOCTH)KEHHUIO: COCTABJISITh TUIAH ACHCTBUH, paclpeneNaTh POJIM ¢ yYETOM MHEHUH Y4aCTHUKOB, OOCYKIaTh
pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBATh KAa4E€CTBO CBOETr0 BKJAJa M KaXXIOTO YYaCTHHKA KOMaHIbl B OOIIUH pPe3ysNbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,

npeayiaraTb HOBbIE IPOEKTHI, OLICGHUBATh HAEH C TO3UIHMHM HOBU3HBL, OPHUIHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH,

KOOPAWHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEANbHOTO, BUPTYAJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS,

OCYILIECTBIIATh MO3UTHBHOE CTPATErHMYECKOE MOBEACHHE B PA3JIMYHBIX CUTYALHSIX, MPOSIBIATH
TBOPYECTBO U BOOOpakeHHe, ObITh MHUIIHATUBHBIM.

OsnazieHNe YHUBEPCATbHBIMU PETYJISITUBHBIMHU EHCTBUSIMH:

a) CaMOOpTraHU3aIHs:

CaMOCTOSITENILHO OCYIIECTBIIATD [TO3HABATEIBHYIO NEATENbHOCTD, BBISBIISATH MPOOJIEMBI, CTABUTH U
bopMyaHpoBaTh COOCTBEHHBIE 3a7]a4i B 00PA30BaTENbHON NESITEIPHOCTH U )KU3HEHHBIX CUTYALHsAX,

CaMOCTOSITEIbHO COCTaBJSITh IUJIAH PELICHUs] MPOOJIEMBI C YYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTEHU,

71aBaTh OLICHKY HOBBIM CUTYaLHsIM,;

PaCLINPATH pAMKH YU€OHOTO NPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHUH,

JenaTh OCO3HAHHBINA BBIOOP, apTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 34 PELICHHE,
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OLICHUBATb MPHOOPETEHHBIH OTIBIT;

crocoOCTBOBATH (POPMHUPOBAHUIO M MIPOSIBICHUIO IIUPOKOH SPYIULMH B Pa3HBIX OOJNACTSIX 3HAHHIA,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJbTYPHBIH YPOBEHD;,

0) CaMOKOHTPOJIb:

7aBaTb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJSAM,;

BJIAJIETh HABBIKAMM TIO3HABATEJIbHOH peQIEKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NEHCTBUN U
MBICIHTEIBHBIX IPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHHIA,

UCTIOJIB30BATh PHUEMbI pe(pIIeKCHUH sl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS,

yMETb OLICHUBATh PUCKH M CBOCBPEMEHHO ITPHUHUMATD PELIEHHS 110 X CHIKEHHIO,

B) SMOIIMOHAJBbHBIA HHTEJUIEKT, PEANONararomuii copMUPOBAHHOCTE:

CaMOCO3HAHHUS, BKJIFOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHUE, BUIETD
HAIpaBJICHUS PAa3BUTHSI COOCTBEHHOH SMOIIMOHAIBHOH c(hepsl, ObITh YBEPEHHBIM B cele;

CaMOPETYJIMPOBAHMS, BKIFOYAIOIIET0 CAMOKOHTPOJIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTb 32 CBOE
MOBEJCHHUE, CIIOCOOHOCTD aIaTHPOBATHCS K IMOLMOHAIBHBIM U3MEHEHHSIM U MPOSIBJIAT THOKOCTD, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHUBAINH, BKJIIOYAIOIIEH CTPEMIJIEHHE K JTOCTHIKEHUIO LI U YCIEXY, ONTUMU3M,
WHHUIHATUBHOCTD, YMEHHUE IEMCTBOBATh, UCXO/IS U3 CBOUX BO3MOJKHOCTEH,

SMIATHH, BKJIOYAIOIIEH CITOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSTHUE IPYTUX, YIUTHIBATH
€ro MPH OCYIIECTBICHUH KOMMYHHKALIH, CIOCOOHOCTb K COYYBCTBHIO M CONEPEIKUBAHMIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTD BBICTPAUBATh OTHOIIEHUS C IPYTUMH JIFOIbMH,
3a00THTBCS, MPOSBISITH MHTEPEC U pa3peruaTb KOHPIUKTEL,

r) npuHATHE ceOs U APYTUX JIOACH!

NPUHUMATD ce0sl, TOHUMAsi CBOM HETOCTATKU U IOCTOMHCTBA,

NPUHAMATh MOTHBBI M aPTYMEHTBI JPYTUX JIOEH NPU aHAJIN3€ PE3yJIbTaTOB ACATENbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYIHX JIOACH HA OLIHOKY,

pa3BUBATh CIIOCOOHOCTh MOHUMATh MHP C MO3ULMH APYTOro YEJIOBEKa.

IIpeameTHbIe pe3yabTATHI

[IpenmeTHBIE pe3yabTaThl OCBOCHUS MPOrPAMMBI MO MaTeMaTHKe Ha 0a30BOM YPOBHE IOJDKHBI
OTpaXKath:

1) BrajgeHue MeToIaMU JOKA3aTeNbCTB, ATOPUTMAMU PELISHHs 3a/1a4; YMEeHue (popMyIHpPOBATh
OTIPENIEJICHNUs, aKCUOMBI M TEOPEMBI, IPUMEHSTh UX, MPOBOIANTH JOKA3aTEIbHBIC PACCY)KICHHS B XOME
peLIeHus 3a1ad,;

2) yMeHHe ONepHpOoBaTh MOHATHSIMH. CTENEeHb YHCJA, JIorapupM 4YHCIa, YMEHHE BBIMOJHATh
BBIUHCJICHUE 3HAUYEHUI 1 IpeoOpa3oBaHus BEIPAKEHHH CO CTETEHSMH U JlorapudmMamu, mpeoOpa3oBaHUs
IpOoOHO-PalIMOHANIBHBIX BBIPAKEHUH,

3) yMeHue OomnepupoBaTh IMOHATHSIMH. paLMOHAJIbHBIC, HWpPPALMOHAIBHBIE, MOKa3aTeNbHBIE,
CTETEeHHbIE, IorapupMHUIeCKUe, TPUTOHOMETPHUUECKHE YPABHEHHSI U HEPABEHCTBA, MX CHCTEMBI,

4) yMeHue OIepupoBaTb NOHATHAMHU. (YHKUMSA, HemnpepbiBHAas (YHKOMSA, MPOU3BOIHAS,
nepBoOOpasHasi, ONMpeNeNeHHBIH HHTErpal, YMEHHE HAaXOAWTh IMPOHM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIUI,
UCTIOJIB3YS CIIPaBOYHBIE MaTEPHaJIbl;, HCCIEIOBATh B MPOCTEHININX CiIy4asx (PYHKIMH HA MOHOTOHHOCTD,
HAXOIUTh HAWOONBIINE W HANMEHbIIME 3HAa4YeHWs (QYHKOHUH, CTPOUTh TpadUKd MHOTOUIEHOB C
HCTIOJI30BAHUEM alllapaTa MaTeMaTHUECKOrO aHaJIN3a, IPUMEHSTh MPOU3BOAHYIO MTPH PELISHUH 3a/1a4 Ha
IBWKEHHUE, peIlaTh MPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4 HA HAMOOJbINNE U HAUMEHbBIINE 3HAYCHHS, HA
HAXOKICHHUE MyTH, CKOPOCTH B YCKOPEHUS,

5) yMeHue oOmnepupoBaTh MOHITUSMHU. paLOHATbHAs (YHKOMSA, TOKa3aTedbHAs (PYHKLHS,
creneHHast QyHKIus, jorapudmudeckas GyHKIHA, TPUTOHOMETpUdeckne QyHKINH, 0OpaTHbIE (PYHKIINY,
yMEHHE CTPOUTh rpadpuky M3y4eHHBbIX (PYHKUUH, MCHONIB30BATH rpaMKH MPHU M3YYEHHUH MPOLIECCOB U
3aBHCHMOCTEH, NMPH PELICHHH 3a/a4 W3 JAPYIHX Y4eOHBIX NMPEAMETOB M 3ajad M3 PEabHON JKH3HU,
BbIpaXaTh (GOPMyJIaMH 3aBUCUMOCTH MEKIY BEIMUNHAMY,
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6) yMEeHHE pelIaTh TEKCTOBBIC 33/1a4H PA3HBIX THIIOB (B TOM YHCJIE HA IIPOLIEHTHI, TOJU U YaCTH, Ha
OBWKEHHUE, paboTy, CTOMMOCTh TOBApOB M YCJIYT, HAJOTH, 3aJa4l M3 OOJIACTH yNPABJICHUS JTHYHBIMU U
CeMeWHbIMH (PMHAHCAMM), COCTABIIATH BBIPAXKCHUS, YPABHEHHUS, HEPABEHCTBA M X CUCTEMBI 110 YCJIO BUIO
3a/1a4u, UCCIEeNOBATh MOJYYeHHOE PELISHHE U OLIEHUBATh MPABIAONOJ00OHOCTD PE3yJIbTATOB,

7) yMeHue OmnepupoBaTh MOHATHSAMH. cpenHee apuMeTHUecKoe, MeIraHa, HauOoubluee U
HAVMEHbIIeEe 3HAUEHHs], pa3Max, AMUCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa, yMeHHe
U3BJIEKaTh, HHTEPIIPETUPOBATh UH(POPMALINIO, TIPEACTABICHHYIO B TaOJIHMIAX, Ha qUarpaMmMax, rpadukax,
OTPAKAIOLIYIO CBOHCTBAa PEAJbHBIX MPOLIECCOB U SIBJIECHHUI, NMPEACTABISATh MH(POPMALMIO C MOMOIIBIO
TabJUI] U TUarpaMM; MCCIEIOBATh CTATUCTUYECKUE NaHHBIC, B TOM YHUCIIE C MPUMEHEHHEM rpad MueCKuX
METOOB U 3JIEKTPOHHBIX CPEICTB;

8) yMeHue omepupoBaTh MOHATHUSMHU. CIAYYAWHBIH OMBIT M CIy4alHOE COOBITHE, BEPOSITHOCTH
CJIy4ailHOTO COOBITHS; YMEHHUE BBIYHCISTH BEPOSTHOCTb C HCIOJB30BAHHUEM TIpapUyuecKux METOMIOB;
NPUMEHSTH (POPMYJIBI CIOKEHUSI U YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI U (GOPMYJIBI TIPU
peLIeHNH 3a71a4; OLEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIT, 3HAKOMCTBO CO CIy4alHBIMU BEJTUYHMHAMI,
YMEHHE TPUBOIUTH NMPHMEPHI MPOSBICHUS 3aKOHA OOJBLINX YHUCENl B NPHPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSX,

9) yMeHue OmnepupoBaTh MOHITUSMHU. TOUYKA, MpPsMasi, MJIOCKOCTb, MPOCTPAHCTBO, ABYTPAHHBIN
YIOJI, CKPELUBAIOIINECS MPSIMBIE, MAPAUIENBHOCTD U MEPIEHNUKYISIPHOCTD NPSIMBIX U IJIOCKOCTEH, yroJl
MeXy IPAMBIMH, YIOJl MEXIy NMPSMOH U MJIOCKOCTBIO, YTOJl MEXY MJIOCKOCTSIMU, PACCTOSIHHE OT TOUKHU
10 TUIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMH, PACCTOSTHUE MEXAY IMJIOCKOCTSIMU, YMEHHE HCIOJb30BAThH
NPU PELICHUH 3a/1a4 N3yUeHHbIe (PAKThI U TEOPEMBbI TUTAHUMETPUH, YMEHUE OLIEHHBATh pa3Mepbl OOBEKTOB
OKPY>KarOILEero Mupa,

10) ymeHue omnepupoBaTh MOHATHUSMH. MHOTOTPAHHHK, CEYEHHE MHOTOTPAaHHUKA, KyoO,
napajuieNienure]], Mpu3Ma, mupaMuaa, purypa u moBEpXHOCTb BPALeHUs], LMJIMHAP, KOHYC, map, cdepa,
ceueHust (pUrypsl BpalleHus1, ITIOCKOCTb, Kacaromasicst chepsl, LMIHHAPA, KOHYCA, IJIOMIAIb IIOBEPXHOCTH
NUPaMUABL, TPU3MBL, KOHyca, IMJIMHApA, IUomans cdepel, oObeM Kyba, NPSIMOYTOJIbHOIO
napajuieNienunea, THPaMHUIbl, IPU3MBI, IJIHHIAPA, KOHyCAa, Iapa; YMeHHe n300pakaTb MHOTOTPAHHHUKH
U MOBEPXHOCTHU BpAILlEHUs], UX CEYEHUsI OT PYKH, C MIOMOIIBIO YePTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEeInCTB, yYMEHHE paclO3HAaBaTb CHMMETPHUIO B IMPOCTPAHCTBE, YMEHUE pAaClO3HABATH IPABUJIbHbBIC
MHOTOTpaHHUKH;

11) ymeHue omepupoBaTh MOHITHAMHU: MABIXKEHHE B TMPOCTPAHCTBE, MONOOHBIE (QHUIYpBI B
MPOCTPAHCTBE; UCIOJIB30BATh OTHOLICHHE TUIOINAAEH MOBEPXHOCTEH M OOBEMOB MOJAOOHBIX (PHryp mpH
pelIeHnu 3a1a4,

12) yMeHHe BBIMUCIATH M€OMETPUYECKHE BEJIWYHMHBI (IUIMHA, YroJl, MJIoMans, oObeM, Miomanb
MOBEPXHOCTH), UCTIONB3YS H3y4eHHBIE (POPMYJIIBI U METOJIBL;

13) ymeHue onepupoBaTh NOHATUSMH: MPSAMOYTOJIbHAS CHCTEMa KOOPAWHAT, KOOPAMHATHI TOUKH,
BEKTOp, KOOPAUHATBEI BEKTOPA, CKAISAPHOE MPOU3BEAEHHUE, YrOJ MEXAY BEKTOPaMH, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOPa HA HYUCIIO;, HAXOIUTH C MOMOIIBI0 M3YYEHHBIX (OPMYyN KOOPAMHATHI CEPEIUHBI
OTpPE3Ka, PACCTOSIHUE MEXY ABYMs TOUKAMU,

14) ymeHnue BbIOMpATh MOAXOMSINUN HM3YYEHHBIH METOZ JUIA PELISHHs 3aJadd, Paclio3HaBaTh
MareMaTudeckue (akTel M MaTeMaTHYECKHEe MOJENd B NPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE, YMEHHE MPUBOAUTL IPUMEPbI MAaTEMATHYECKUX OTKPBITHM POCCUHCKOW M MHPOBOH
MaTE€MaTHYECKONU HAayKU

JIn4HOCTHBIE Pe3yJbTATHI PeAJH3ALUH NPOrPaAMMbl BOCIHTAHUS

1)  TlposiBrisirommii ¥ JEMOHCTPUPYIOIIUH YBaKEHHE K JIFOAAM TPYOA, OCO3HAIOIIMI LIEHHOCTb
coocrernoro Tpyma. Crpemsmmiics Kk (OPMHPOBAHHMIO B CETEBOH Cpeae JIMYHOCTHO U
npoheCCHOHATBHOTO KOHCTPYKTUBHOTO «ILIU(PPOBOTrO CiIenay

2)  Oco3Harouuil NPUOPUTETHYIO LIEHHOCTh JJMYHOCTH Y€JIOBEKA, YBAKAIOIIUN COOCTBEHHYIO U
Yy)KYI0 YHUKaJIbHOCTh B PA3JIMYHBIX CHUTYaLIUSAX, BO BCEX (pOpMax M BUAAX NESITEIHbHOCTH.

3) CnocoOHbIH mpu B3aUMOACHCTBUU C APYTHMMH JIFOJBMH JOCTHraTh MOCTABJICHHBIX LENEH,
CTpeMsIIUiCS K (POPMHUPOBAHUIO B CTPOMTENBHON OTPaciId M CHUCTEME JKIJIHUIIHO-KOMMYHAJIBHOTO
XO3sIICTBa JIMYHOCTHOTO POCTa Kak mpodeccroHana
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4)  CnocoOHbIll cTaBUTh mepen coOO Len ISl PelieHrs] BO3HUKAIOIMUX MPodecCHOHaTbHBIX
3amad, moxdupaTh CHOCOOBI peIleHHMs W CPEeACTBA PA3BUTHS, B TOM YHCIE C HCIIOJB30BAHHEM
UH(POPMALMOHHBIX TEXHOJIOTHH

5)  Cnoco0OHbIN MCKaTh W HAXOAWTH HEOOXOAUMYIO WH(pOPMALMIO UCIOJNB3Ys Pa3HOOOpa3HbIe
TEXHOJIOTUU €€ TOWCKA, IJIs PELICHMs BO3HHUKAIOIIMX B IMPOLECCE MPOU3BOJACTBEHHONH AESTENBHOCTH
npoOJIeM MPH CTPOUTETBCTBE U HKCIUTyaTAlH OOBEKTOB KAITUTAILHOTO CTPOUTEIBCTBA

6)  CnocoOHbIH BBIABUraTh aJbTEPHATUBHBIC BAPUAHTHI JEHCTBUN C LIENBIO BBIPAOOTKH HOBBIX
ONTUMAJIbHBIX AJITOPUTMOB; MO3ULHOHUPYIOIUI ceOsl B CETH KaK Pe3yJIbTaTUBHBINA M MPUBJIEKATEIBHBIN
YYaCTHUK TPYAOBBIX OTHOIIEHUH

7) llpuHEMaOmMMUA ¥ MOHUMAOIIMA LETH W 3a4a4d COLUATHHO-IKOHOMHYECKOTO PA3BHUTHS
pEeruoHa, TOTOBBII paboOTaTh HA UX NOCTIKEHUE, CTPEMSIIIUINCS K MOBBILICHUIO KOHKYPEHTO CIIOCOOHOCTH
Jlunenikoit o6acTy B HAMOHAIBHOM U MHPOBOM MacITadax

8) Crpemsimuiics K CaMOPa3BUTHUIO K CaMOCOBEPIICHCTBOBAHUIO, MOTHBHPOBAHHBIA K
0o0y4eHHIO, TPUHUMAIOLINA aKTHBHOE Y4acTHE B COLMAJIbHO-3HAYMMOW NEATENIbHOCTH HAa MECTHOM M
pPErHoHaNIbHOM YPOBHSIX

9)  CnocoOHblii cTaBUTH mepen coOOH LeNH MO BOSHUKAKOIINE KU3HEHHBIE 3a/1a4H, IOa0UpaTh
crocoObl peIleHus] W CPeACTBAa pAa3BUTHs, B TOM YHCJIE€ C HCIOJB30BAaHHEM LU(PPOBBIX CPEACTB;
CONIEHCTBYIOIIHIA MOANEPKAHUIO TPECTHKA CBOSH mpodeccuu u 00pa3oBaTENIbHON OpraHu3anu

10) ToroBelii K TpodecCHOHANBHON KOHKYPEHIIMN U KOHCTPYKTUBHON PEAKIIMH HA KPUTHKY

11) VYwmeromwuii aHATU3UPOBATh PAOOUYIO CUTYAIUIO, OCYIIECTBIISIOMUNA TEKYIIMI U UTOTOBBIN
KOHTPOJIb, OLICHKY M KOPPEKIUIO COOCTBEHHON NESITEIbHOCTH, HECYIIUH OTBETCTBEHHOCTD 32 PE3YJIbTAThI
cBOEH paboThI

12) CopgeiicTByronuii (OPMHUPOBAHHIO TMOJIOKHUTENLHOTO 00pa3a W TOANEPIKAHHUIO TPECTHKA
cBoeii mpodeccuu
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4. CTPYKTYPA U COJAEP)KAHUE YYEBHON JUCIHUTLINHBI

4.1 O0bem yueOHOI TN CHUTLTHHBI

O6bem uacoB
Bupn yueOHoii paGoTbl BCEro no B T.4. B 1-M B T.4. BO 2-M

y4eOHOMY IJIaAHY cemecTpe cemecTpe
O6wem OI1 152 68 84
Bcero 134 68 66
Teoperuueckue 3aHATHS 110 62 18
IIpakTuueckue 3aHATUS 24 6 18
IIpomexyToynass  arrecraums B 18 Kontponenas Dx3aMeH
dopme: pabota

4.2 TemaTn4eckoe JIAHUPOBAHHE

Conep:xkanue 00yueHust O0bem Yuebnas narpysxa (vac.)
(HAMMEHOBaHHUE Pa3eJiOB H TEM) OII (uac.)| Bcero Teop. | Ipaxr.
3AHATHS | 3aHATHSA
I cemecTp
Paspea 1. Yncna v BeI4ucaeHust 22 22 20 2
Tema 1.1. [leiicTBuTenpHbIe uncna. Apudmerndeckne 2 2 2 -
omnepaluu ¢ JeHCTBUTENbHBIMHU YUCIAMU
Tema 1.2. IIponieHTHI 2 2 2 -
Tema 1.3. Crenens c uensiM nokasarenaeMm. CtaHgapTHas 2 2 2 -
¢dbopMa 3anmcu AEHCTBUTEIBHOTO YHCIIA.
Tema 1.4. CrenieHb C pallMOHATIBHBIM MTOKA3aTEIEM. 2 2 2 -
CaoiicTBa CTENEHMN.
Tema 1.5. ApudmeTnueckuii KOpeHb HATYypPaATbHOHN 2 2 2 -
creneHu. [leiicTBus ¢ apupMeTHIECKUMU KOPHIMU
HATypaJbHON CTENEHU.
Tewma 1.6. Jlorapudm uncrna. 2 2 2 -
Tema 1.7. IIpeoOpazoBaHue BbIpAKEHHUH, COEPIKAIITIX 2 2 2 -
JorapuQpMmbL.
IIpakTnueckoe 3ansTue Nel «Ilpeoopa3oBanue 2 2 - 2
PALIMOHAJILHBIX, HPPALIHOHAJIbHBIX, CTeNeHHbIX,
NMOKA3ATeJbHbIX U JOrapu(pMHU4eCKHX BbIPAKEHHU I
Tema 1.7. CuHyC, KOCHHYC W TAHT€HC YUCJIOBOTO 2 2 2 -
aprymeHTta. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YHCJIOBOIO apryMEHTA.
Tema 1.8 OcHOBHBIE TPUTOHOMETPUIECKHE (POPMYJIBI. 2 2 2 -
IIpeobpazoBaHne TPUTOHOMETPUIECKUX BBIPAKCHUH
Tema 1.9 ToxxaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHMS 2 2 2 -
Pasnen 2 @ynkuuu u rpagpuku. 12 12 12 0
Tema 2.1 @ynkuus, criocods! 3ananus Gpynknun. CBoHcTBa 2 2 2 -
byHKIIMHN
Tema 2.2 CrenenHast QyHKUIMS C HATYPAJIbHBIM U LIETBIM 2 2 2 -
nokasareneM. E¢ cBoiicTBa 1 rpaduk.
Tewma 2.3 CpoiicTBa 1 rpaiK KOPHs N-OH CTENEHH. 2 2 2 -
Tewma 2.4 ITokazaTenbHas u Jorapudmudeckas QyHKIHH, 2 2 2 -
WX CBOWCTBA U rpadpuKu.
Tema 2.5 TpuroHomeTpuueckasi OKPy>KHOCTb, 2 2 2 -
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Conep:xkanue 00yueHust Oo0bem Yueonas narpysxa (1ac.)
(HAUMEHOBAaHHUE Pa3aeJiOB H TEM) OII (uac.)| Bcero Teop. | Ilpaxr.
3AHSTHS |3aHATHSA
OTIpeNieIeHe TPUTOHOMETPUUECKUX (PYHKLUH YUCIOBOTO
apryMeHrTa.
Tema 2.6 Tpuronomerpuueckue QyHKIIMH, UX CBOWCTBA U 2 2 2 -
rpadpuku.
Paspea 3. IlpsiMble M IJIOCKOCTH B NIPOCTPAHCTBE. 10 10 10 0
Tema 3.1. B3auMHO€ pacnoyio;keHHUE MPsIMBIX B 2 2 2 -
IIPOCTPAHCTBE.
Tema 3.2. [lapanienbHOCTb NPSIMBIX U INIOCKOCTEN B 2 2 2 -
npoctpaHcTse. IlepneHauKyIsipHOCTE NPSMON U
MJIOCKOCTH
Tema 3.3. IlapaniaenbHOCTD MJIOCKOCTEH. 2 2 2 -
Tema 3.4 IlepneHaukyissp U HAKIIOHHBIE 2 2 2 -
Tewma 3.5 IlepneHANKYISIPHOCTD MJIOCKOCTEN 2 2 2 -
Paspen 4. MHoKeCTBA H JIOTHKA 2 2 2 0
Tema 4.1 MHOkeCTBO, OnepaLii HaJi MHOKECTBAMU. 2 2 2 -
Huarpammel Ditnepa—Benna.
Pazgen S. BeposiTHOCTH H CTATHCTHKA 12 12 10 2
Tema 5.1 IIpencraBneHne NaHHBIX ¢ MOMOIIBIO TaOJHI 1 2 2 2 -
auarpamm.
Tema 5.2 KomObunraTopuka. OCHOBHBIE MOHSATHUS 2 2 2 -
Tema 5.3 @opmyna bmanoma Hetotona. Tpeyronpank 2 2 2 -
ITackans.
Tewma 5.4CoObiTusi. Teopusi BEpOSITHOCTH. 2 2 2 -
[pakTuueckoe 3ansaTue Ne2 «Pemenue 3aaa4 ¢ 2 2 - 2
HCNOJIb30BAHHEM TeOpeM BepPOsSITHOCTEH.»
Tema 5.5 Cnyualinbsle Benuuusbl. Uncnoseie 2 2 2 -
XapaKTePUCTUKHU CITy4YalHbIX BEJTUUHH.
Pa3znen 6 MHororpaHHuKu 12 12 10 2
Tema 6.1. IlonsiTue mHororpannuka. Ilpusma. 2 2 2 -
[Tapannenenunesn u ero CBONCTBA
Tema 6.2 [Tnomaaps OOKOBOM OBEPXHOCTH U MOJHOMN 2 2 2 -
NOBEPXHOCTHU NPsIMOH pu3MbL. OOBEM MPU3MBL
Tema 6.3 Ilupamuna u yceu€HHas nupamuia. JJIeMEHTbI 2 2 2 -
MUPaMUJBL.
Tema 6.4 [Tnomrans GOKOBON MOBEPXHOCTH U MOBEPXHOCTH 2 2 2 -
npaBUIbHON nmupaMubl. OOBEM NHPAMHUJIBL
[pakTuueckoe 3ansaTne Ne3«Pemenue 3axa4 Ha 2 2 - 2
BbIYHC/IeHHe 00beMa U MJIOIIAH NOBEePXHOCTeH
MHOTOrPAHHHKOB»
Tema 6.5 IIpeacrasienue 0 NpaBUIbHBIX MHOTOIPAHHUKAX 2 2 2 -
Cummerpus B mpoctpancTse. [lonoOHbIe Tena B
IIPOCTPAHCTBE.
Bcero yacos B 1-M cemecTpe 68 68 62 6
II cemecTp
Pasznen 7 Tena pamenns 12 12 10 2
Tema 7.1 Humuanp. [Lnomaas OOKOBOW U MOJTHON 2 2 2 -
nosepxHocTh. O0BéM LuMHApa. Pa3BépTka HumHApa.
CeueHust MIIMHIPA
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Conep:xkanue 00yueHust Oo0bem Yueonas narpysxa (1ac.)
(HAUMEHOBAaHHUE Pa3aeJiOB H TEM) OII (uac.)| Bcero Teop. | Ilpaxr.
3AHSTHS |3aHATHSA
Tema 7.2 Konyc. ITnomanps O0KOBOM U MOJTHON 2 2 2 -
nosepxHocTH. OOBEM KOHYCA.
Tema 7.3 Ceuenus koHyca. Y Ce4€HHbIN KOHYC 2 2 2 -
Tema 7.4 Cdepa u map. [Lnomans moBEpXHOCTU CHEPHI. 2 2 2 -
O61ém mapa. Ceuenus mapa.
Tewma 7.5 KomOuHaum tex BpaieHuss 1 MHOTOTPDAHHUKOB 2 2 2 -
[pakTuueckoe 3ansaTne Ned «PemeHue 3axa4 Ha 2 2 2
BbIYHC/IeHHe 00beMa M MJIOLAH MOBEePXHOCTeH Tes
BpAlleHUSL.)»
Paszpea 8. Hauajna MaTeMaTH4€CKOro aHAJIH3A 24 24 16 8
Tema 8.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHHS 2 2 2 -
MOCJIeI0BATEIbHOCTEN.
Tewma 8.2 [Ipoussonnas ¢pynkuuu. [IponsBoanbie 2 2 2 -
3JIEMEHTAPHBIX (YYHKIIHH.
[pakTuueckoe 3ansaTHe NoS «Bbrunciienue 2 2 - 2
NPOM3BOAHOH (PYHKIUID)
Tema 8.3 ['eomeTpudeckuii 1 GU3NIECKUN CMBICIT 2 2 2 -
MIPOU3BOHOM.
Tema 8.4 [IpuMeHeHHEe NPOU3BOAHON K UCCIEOBAHUIO 2 2 2 -
(YHKUMH HA MOHOTOHHOCTb M SKCTPEMYMBL.
Tema 8.5 HaxoxneHne HauOobIIero 1 HANMEHBIIETO 2 2 2 -
3HaueHHs QYHKIIUU HAa OTPE3Ke
IIpakTnueckoe 3ansTue Ne6 «IlIpumenenue 2 2 - 2
NPOM3BOJHOH K HCCJIEA0BAHUI0 (PYHKIMH H
NMOCTPOeHHI0 eé rpadguxa»
Tewma 8.6 ITepBooOpasnast. Tabmuia mepBOOOPa3HBIX. 2 2 2 -
Tema 8.7 UHTErpas, ero reoMeTpuyecKiii U pu3nIecKuit 2 2 2 -
CMBICII.
[pakTuueckoe 3ansaTne No7 «Bbruncjienue 2 2 - 2
HeonpeaeJéHHBIX HHTErpajaoB»
Tewma 8.8 Brruncnenne unrerpana no gopmyne HeroTona— 2 2 2 -
JleiiOHMIa
[pakTuueckoe 3ansaTne Ne§ «Bbrunciienmne 2 2 - 2
onpeneJéHHbIX MHTErpajaoB»
Pazgen 9 YpaBHeHus1 U HepaBeHCTBA 24 24 18 6
Tema 9.1 YpaBHeHHEe, KOPEHb YPABHEHUSI. 2 2 2 -
Tema 9.2 HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTon 2 2 2 -
UHTEPBAJIOB.
Tema 9.3 Pemenne 1ieneix u ApoOHO-paLMOHATBHBIX 2 2 2 -
YPaBHEHUI U HEPABEHCTB.
Tema 9.4 Pelienne uppauyoHaabHbIX YPABHEHUHN U 2 2 2 -
HEPaBEHCTB.
[pakTuueckoe 3ansaTue Ne9 «PemeHue uesbix, ApooHO- 2 2 - 2
PALIMOHAJILHBIX H HPPALHOHAJIBHBIX YPABHEHUH H
HEepaBEHCTB»
Tema 9.5 PelieHne TPUrOHOMETPUYECKUX YPABHEHHUI. 2 2 2 -
Tema 9.6 IIpuMepr! TPUTOHOMETPUUECKUX HEPABEHCTB. 2 2 2 -
HpakTuueckoe 3ansaTre Nel0 «Pemenue 2 2 - 2
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Conep:xkanue 00yueHust Oo0bem Yueonas narpysxa (1ac.)
(HAUMEHOBAaHHUE Pa3aeJiOB H TEM) OII (uac.)| Bcero Teop. | Ilpaxr.
3AHSTHS |3aHATHSA
TPUITOHOMETPHYECKHX YPABHEHHI H HEPABEHCTB)»
Tema 9.7 IlokasaTenbHble ypaBHEHUS] 1 HEPABEHCTBA. 2 2 2 -
Tewma 9.8 Jlorapudpmuueckne ypaBHEHUS] 1 HEPABEHCTBA 2 2 2 -
[paxkTuueckoe 3ansaTue Nell «Pemenue 2 2 - 2
NMOKAa3aTeJbHBIX, JOrapu(pMHIeCKUX YPABHEHHH H
HEPaABEHCTB»
Tema 9.9. CucteMbl U COBOKYITHOCTH PaliMOHAJIbHbIX 2 2 2 -
YPaBHEHUN U HEPABEHCTB.
Paspen 10 BexTopbl H KOOPAUHATBI B IPOCTPAHCTBE 6 6 4 2
Tema 10.1. BekTop Ha MJIOCKOCTH U B IPOCTPAHCTEBE. 2 2 2 -
IIpakTnueckoe 3ausiTue Nel2 «IIpumeHeHHe BEKTOPOB 2 2 2
K PeHIEHHI0 322D
Tema 10.2 Pemenue 3a1a4, CBI3aHHBIX C IPUMEHEHUEM 2 2 2 -
MIPaBUJI ACUCTBUI C BEKTOPaAMU.
Ipomesrcymounas ammecmayus 18
Bcero uacos B 2—Mm cemecTpe 84 66 48 18
Bcero 152 134 110 24

4.3 TeMmbl HHAUBHAYAJIbHBIX IPOEKTOB

B Teuenne 1 xypca KaXapiM 0Oy9arOLUMCsI BBIOJIHAETCS HHIUBUAYAIbHBIN MPOEKT 110 OJHOM HITH

HECKOJIbKUM TUCLHUIUIMHAM, B PaMKaX y4eOHOrO BPEMEHH, CIEeLHaTbHO OTBEICHHOrO Y4eOHbIM IJIAHOM
(PenepanbHblii  TOCYAapCTBEHHBIH  00pa3oBaTENbHBI  CTaHHAPT cpenHero (TMOJNHOTO) — OOIIero
oOpas3oBaHus, yTBEPKACHHBII puka3oM Munobprayku Poccun ot 17 anpenst 2012 r. Ne 413).

e o e

—_ = \D
—_ O

D = = = = = = e e
A e I AR o S

TemMbl HHAUBUAYAJTbHBIX IPOEKTOB
MaremMaTuka U UICKYCCTBO.
JKeHIUHbI-MaTEMaTUKU
MHOrorpaHHUKH B T€OMETPUH, IPUPOLIE, APXUTEKTYPE U UCKYCCTBE
Benukue yueHble MaTeMaTUKH
Hcropus nosiBiieHNss 1 OCHOBHBIE MOHATHS MATEMAaTUIE€CKON CTaTUCTUKHU
MaremaTtnka U MEAULIUHA
IIponopumu 1 NpOLIEHTEI B METULIUHE.
MaremaTruueckasi CTaTUCTHKA, €€ POJIb B MENHULIUHE.
MenuuyHa U TeOMETPHUSL.
H3 ncropun MareMaTKy U MEAULIUHBL.
Marematuueckue 3aa4u O Bpeae KypeHus
MaremaTtnueckue roJIOBOJIOMKH U UIPBI. CYIHOCTD, 3HAYEHUE U BUJIbI
MartemaTuk Jiifiep U ero Hay4Hble TPY/bI
JlexapT u ero MaTeMaTH4eCKue TPYIbl
Pa3puTne TOrMKy 1 MBIJIEHUS HA YPOKAX MaTEMaTUKH
CoBpeMeHHbIE OTKPBITHS B 00JaCTH MaTEMAaTUKU
Ero BennuecTBO NpOLIEHT
EnuHnipe! n3MepeHnst IJIMHBL B Pa3HBbIX CTPaHAX U B PA3HOE BpeMs
EcTb 511 *x13HB B KAMHE UJIM CUMMETPUS KPUCTAJIIOB
JKusas npupona u cummeTpust
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5. YCNOBWUA PEATTU3ALNN MPOTPAMMbI YUEBHOW ANCUUNNNNHDbI

5.1 MaTtepunasibHO-TeEXHMYECKOe 0becrneyveHne

Peanusauma y4yebHON AUCUMNAMHBI OCYLWECTBASETCA B Yy4yebHOM KabuHete «MaTemaTuka.
MpuknagHaa martemaTukar.

B coctaB y4yeb6HO-MeTOAMYECKOTO U MaTepuasibHO-TEXHUYECKOro obecnevyeHUs nporpammbl
yyebHON gucumnanHel «MaTemaTuka» BXOAAT:

- nocajoyHble MecTa No KONMYeCcTBY 06yyatoLmnxcs;

- pabouee MecTO npenojasaTens;

- MYNbTUMEAWIHbI NPOEKTOP;

- VNHTepakKTMBHasA [OCKa,;

- KOMNNEKT y4yebHO-HarnagHbIX NoCoOuiA;

- KOMMNNEKT y4eOHO-METOANYECKON JOKYMEHTaLMNN.

5.2 "H(hopmaLMoHHOe obecneyvyeHme 06yveHUS

[ns peanusaymy nporpaMmbl B 6M6IMOTEUYHbIR POHA BXOAAT YYeOHUKKN, Y4eOHO-MeToLMYecKmne
komnnekTbl (¥YMK), obecneumBatroLime 0CBOEHMNE YHEOHON AUCUMNANHBI «MaTemaTuka».

MeyvaTHbIE M3gaHUA
1 boromonos, H.B. MatemaTuka: y4eOGHMK ANS CpeaHero npogeccroHanbHOro obpasoaHusa/ H.B.
Boromonos, M. N. CamoiineHko. — 5-e n3f., nepepab. n gon— Mocksa: N3gaTensctso KOpaiit, 2023.—
401c. — (MpodeccnoHanbHoe obpazoBaHue). — ISBN 978-5-534-07878-7. — TeKCT: 3NE€KTPOHHbINA //
O6pasoBaTenbHasa nnatgopma KOpanT [canT]. — URL: https://www.urait.ru/bcode/511565
2. JopoteeBa, A.B. MartemaTmka: y4yeObHMK ANna cpefHero npodeccmoHanbHOro obpasosaHus/ A.B.
JopodeeBa. — 3-e u3g., nepepab. m gon.— Mockea: W3gatenbctBo HOpaiit, 2023. — 400c. —
(MpotheccmoHanbHoe o6pasoBaHne). — ISBN 978-5-534-15555-6. — TeKCT: 3NeKTPOHHbIN [/
O6pasoBaTenbHasa nnatgopma KOpanT [cainT]. — URL: https://www.urait.ru/bcode/512130
3. Bacunbes, A.A. Teopus BepoOATHOCTe M MaTeMaTuyeckas CTaTUCTUKA: YYEOHUK U NPakTUKyM A1s

cpeaHero npodeccnoHanbHOro obpasosaHus/ A.A. BacunbeB. — 2-e u3g., ucnp. n gon. — MocCKBa:
WN3patenbctBo KOpaiT, 2023. — 232¢. — (MpodeccnoHanbHoe obpasoBaHne). — ISBN 978-5-534-09115-
1 —  TekcT: a3NeKTPOHHbIA [/  O6pa3oBatenbHas  nnatgopma  HOpant  [cant]. —

URL: https://www.urait.ru/bcode/514880

4. Mepauk, B. A. MaTeMaTunyeckaa cTaTUCTMKa B meguunHe B 2 T. Tom 1 yue6Hoe nocobue gns cpefHero
npogeccuoHanbHoro obpasosaHua/ B.A. Meguk, M.C. TokmayeB. — 2-e u3f., nepepab. u gon. —
Mocksa: M3patenbcTBo KOpanT, 2023. — 471c. — (lMpodeccnoHanbHoe obpa3oBaHue). — ISBN 978-5-
534-07589-2. — TekcT: 3neKTpoHHbIN /I O6pa3osatenbHas nnatgopma HOpaiht [cahT]. — URL:
https://www.urait.ru/bcode/516132

JononHnTensHaa nutepartypa

5. boromonos, H.B. lNpakTnyeckue 3aHATMA NOo matematvke B 2 4. Yactb 1 yye6HOoe nocobue Aansa
cpeaHero npogeccnoHanbHOro o6pasosaHus/ H.B. boromonos. — 11-e u3ga., nepepab. n gon. — MockBsa:
WN3patenbctBo KOpainT, 2023. — 326¢. — (MpodeccnoHanbHoe ob6pasoaHme). — ISBN 978-5-534-08799-
4. — TeKcT: aNeKTPOHHbI /[  Ob6pasoBaTenbHaa nnatgopma Hpant [caiit]. — URL:
https://www.urait.ru/bcode/512668

6. boromosnos, H. B. MNpakTnyeckue 3aHATMA MO MatemMatuke B 2 4. YacTtb 2: yyebHoe nocobue gns
cpefHero npogeccmoHanbHoro obpasosaHus/ H.B. boromonos. — 11-e usg., nepepab. n gon. — Mocksa:
M3paTenbcTBO KOpainT, 2023. — 251c. — ([MpodeccnoHanbHoe o6pasoBaHune). — ISBN 978-5-534-08803-

8. — TekcT: aneKTpoHHbIA //  O6pasosaTtenbHaa nnatopma HOpaut [cait]. — URL:
https://www.urait.ru/bcode/512669
7. boromonos, H.B. MatemaTuka. 3agaun Cc peweHuamMn: Yy4dyebHoe nocobue ana CcpegHero

npogeccuoHanbHoro obpasosaHusa/ H.B. boromonos. — 2-e n3g., ucnp. 1 gon. — Mocka: N30aTenbCTBO
FOpaiit, 2023. — 755c. — (MpodeccmoHanbHoe obpa3osaHne). — ISBN978-5-534-16211-0. — TekcT:
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3NEKTPOHHBIN /! O6pasoBaTtenbHas
https://www.urait.ru/bcode/530620

8. Kpemep, H.LLU. MatemaTuka ana Konnegxei: yue6Hoe nocobue Ans cpefHero npogeccMoHanbHoro
obpasosaHus/ H.LLU. Kpemep, O.I'. KoHcTaHTUHOBa, M.H. ®puamaH; nos pegakumein H.LU. Kpemepa. —
11-e u3pn., nepepab. n gon. — Mocksa: M3gatenscteo HOpaiit, 2023. — 362c. — ([MpodeccrnoHanbHoe
obpasoBaHue). — ISBN 978-5-534-15601-0. — TeKcT: 3neKTPOHHbIV // Obpa3oBatenpHas nnarpopma
FOpanT [caiT]. — URL: https://www.urait.ru/bcode/511283

9. Kyuep, T.1. Marematnka. TecTbl: y4yebHOe nocobue Ana cpefgHero nNpPogeccuoHanbHOro
obpasoBaHus/ T.IM. Kyuyep. — 2-e n3a., ucnp. n gon. — Mocksa: N3patensctso KOpaiit, 2023. — 541c.
— (MpogeccnoHanbHoe o6pasoBaHme). — ISBN 978-5-534-10555-1. — TeKCT: 3/1€KTPOHHbIA //
O6pasoBaTenbHaa nnatgopma KOpanT [cainT]. — URL: https://www.urait.ru/bcode/512933

10. WaruH, B.J1. Martematnyeckuii aHanu3. basoBble MOHATUA: yyebHOe nocobue ANA CPeaHEro
npodeccuoHanbHoro obpasosanHus/ B.J1. LaruH, A.B. CokonoB. — MockBa: M3gatenbcTBo KOpanT, 2023.
— 245c.— (MpodeccmoHanbHoe obpasoBaHune). — ISBN 978-5-9916-9072-0. — TeKCT: 3NEKTPOHHbIW //
O6pasoBaTtenbHas nnatopma KOpanT [caiiT]. — URL: https://www.urait.ru/bcode/513589

11. Wwunaves, B.C. MaremaTuka: Yy4yebHWUK W NPaKTUKyM [ns CcpegHero npogecCUoHanbHOro
ob6paszosaHus/ B.C. Lwnnaues; nog pegakynein A.H.TuxoHosa. — 8-e u3g., nepepab. n gon.— MOCKBa:
M3paTenbcTBO KOpanT, 2023. — 447c. — (IMpodeccnoHanbHoe obpasoBaHne). — ISBN 978-5-534-13405-
6. — TekcT: 3nekTpoHHbI [/ O6pa3oBatenbHad nnatopma HOpait [cant]. — URL:

nnatdopma KOpant [cainT]. — URL.:

https://www.urait.ru/bcode/511549
MHpopMaLOHHbIe pecypebl
- 9bC «IPRbooks»
- 3BC «lOPAUT»

6. KOHTPO/1b 1 OLLEHKA PE3Y/IbTATOB OCBOEHWA YYEBEHOW

AVNCUMNMNNHBI

KOHTpPONb M OLeHKa pe3ynbTaTOB OCBOEHWUS AMCLMUMNANHLI OCYLLECTBASKOTCS NpernojaBaTesieM B
npouecce MNpoBefeHUs MPaKTUYECKUX 3aHATUIA, OLEHKW OTBETOB Ha KOHTPO/IbHble BOMPOCHI, a TaKxe

BbIMO/THEHUS 06YYaKWUMUCA MHAUBUAYaNbHbBIX 3aaHWiA.

MeToabl KOHpoOns

N OLEHKN
Pe3ynbTaTbl 06yyeHUsA
pe3ynbTaToB

06y4eHuUs
1)BnageHne MeTofamMmun fokKasaTeNbCTB, afroOpUTMaMun peleHmns 3agad; yMeHue OueHka
(hopmynunpoBaTb OnpeaeneHns, akcMoMbl ¥ TEOPEMbI, NPUMEHATL UX, MPOBOAUTL nepeyvncneHHbIX
[0Ka3aTe/ibHble PacCy>XAeHUs B X0fe peLlleHUs 3ajay; pesyibTaToB
2) YMEeHWe onepupoBaTb NOHATUAMMW: CTEMEHb YnCna, orapnuem ymucna; ymeaagyeHms npu
BbINOMIHATL BblYMCIEHNE 3HAUYEHWI 1 Npeobpa3oBaHMs BbIpaXXeHWIA CO CTENEHAMU  BbIMO/IHEHNM
n norapngpmamm, npeobpasoBaHNs APO6HO-paALMOHANbHbIX BbIPaXXeHWIA; 3aflaHni Ha
3) yMeHMe onepupoBaTb NOHATUAMMW: palnoHanbHble, nppaunoHanbHble, npakTU4yecKnx
nokasaTe/ibHble, CTEMeHHble, NorapuPmMmyeckne, TPUrOHOMeTPUYeCKne 3aHATUAX, TEKYLLEM
YpPaBHEHUSA N HEPABEHCTBA, UX CUCTEMbI; n py6exxHOM
4) ymeHune onepupoBaTb NOHATUAMMN: PYHKLUUS, HENPepbIiBHAA PYHKUNA, KOHTPONE - YCTHbIV
npon3BoAHas, nepoobpasHas, onpeaeneHHbIn UHTerpan; yMeHne Haxo4uTb onpoc,
NPOV3BOAHbIE 3N1EMEHTAPHbIX (YHKLWIA, NCNONb3YS CNPaBOYHblE MaTepuabl; TECTMPOBaHME,
nccnefoBaTb B MPOCTENLWMX CnyYasxX PYHKLMUU HA MOHOTOHHOCTb, HaXO0ANUTb caMmocTosTeNbHas
Hanb6o/blLMe N HaUMEHbLUME 3HAYEHUS (YHKUNIA, CTPOUTL TpadmKum paboTa.
MHOTOYNEHOB C MCMOMb30BaHMEM annaparta MaTemMaTU4ecKoro aHanunsa; OueHka B pamkax
NPVYMEHATb NPOM3BOAHYH NPW PELEHMMN 3a4ay Ha ABUXKEHWE; pellaTb NPakKTUKO-  MPOMEXYTOYHOM
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OpPHUEHTHPOBAHHBIE 3a/1a41 Ha HANOOJbINNE 1 HANMEHbINNE 3HAUEHHSI, Ha
HAXOXKJIEHHE MyTH, CKOPOCTH M YCKOPEHMS,

5) ymeH#e onepupoBaTh MOHATUSIMU: pallHOHAIbHAS QYHKIHA, TOKa3aTeIbHAs
¢byHKuMsA, creneHHas GyHKUMs, JorapupmMuyueckas GyHKIHs,
TpUroHOMeTpU4eckue QyHKINH, 0OpaTHbIe QYHKIUU, YMEHHE CTPOUTH rpaduku
U3y4eHHBIX (PYHKUNH, NCMIOJIb30BATh IT'PaPUKH MPU U3YISHUN POLIECCOB U
3aBHUCHMOCTEH, IPU PELICHUH 3a7a4 U3 APYTUX yUeOHBIX IPEIMETOB U 33134 3
peanbHOMN KU3HH, BBIPAXKaTh (POPMYJIaMH 3aBUCIMOCTH MEKIY BETUUNHAMU,

6) yMEHHEe pelaTh TEKCTOBbIEC 33JJa41 PAa3HBIX TUIIOB (B TOM YHCIIE HA MPOLICHTHI,
JOJIM M YaCTH, Ha ABM)KEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH,
3a1a4M U3 00JIaCTH YNPABJICHUS JINYHBIMHU M CEMEHHBIMU (PUHAHCAMH);
COCTaBJISITh BBIPAXKCHUSI, YPABHEHHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO
3a/a4M, UCCIIEA0BATh NOJYYEHHOE PeIleHHe U OLICHUBATh NPaBAONIONOOHOCTh
PEe3yJIbTaTOoB,;

7) yMeHHUE ONepUpOBaTh MOHATUSIMU: CpeiHee apupMeTHIECKOe, METUaHa,
HanOoJblIee U HAMMEHBIIIee 3HAYCHHUS, pa3Max, TUCIEPCHs], CTAHAAPTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa;, YMEHHE U3BJIEKATh, HHTEPIPETHPOBATD
UH(pOPMALHIO, TPEACTABICHHYIO B TAOMUIAX, HA AUarpaMMax, rpapukax,
OTPAKAIOLIYIO CBOIMCTBA PEANbHBIX MTPOLIECCOB U SIBJICHHUI; TIPEICTABIISATh
UH(POPMALHIO ¢ TOMOIIBIO TaOJHIl U AUArPAMM; UCCIEA0BATh CTATUCTUYECKUE
TaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM IpaduIeCKIX METOAOB U 3JIEKTPOHHBIX
CPEACTB;

8) yMeHHe oneprupoBaTh MOHATHSIME: CIyYaiHbIH OIBIT U CIy4aiiHOe COOBbITHE,
BEPOSITHOCTD CIy4altHOrO COOBITHS; YMEHUE BBIYHCISATD BEPOSITHOCTD C
UCTIOJIb30BaHUEM IpadUUECKUX METOIOB;, IPUMEHITh (POPMYJIbI CIOKEHHS U
YMHOXEHHSI BEPOATHOCTEH, KOMOMHATOPHBIE (PAaKTHI B (POPMYJIBI ITPH PELICHUN
3a/1a4; OLEHUBATb BEPOSTHOCTH PEAIbHBIX COOBITHH;, 3HAKOMCTBO CO CIIy4aiiHBIMHU
BEJIMYMHAMHU; YMEHNE TIPUBOAUTD PUMEPHI MPOSIBJICHUS 3aKOHA OOJIBIINUX YHCEI
B MIPUPOIHBIX U OOIIECTBEHHBIX SBJICHHSX;

9) yMeHHue OnepupoBaTh MOHATUSIMU: TOUKA, MPsIMast, IIIOCKOCTb, IPOCTPAHCTBO,
IBYT'PAHHBINA yroJi, CKPEUIHBAIOIIUECS TIPSIMbIE, TAPAJIIENbHOCTD U
NEePIEHAUKYISIPHOCTD MPSMBIX U IFIOCKOCTEH, Yoy MeXIy MPsIMBIMH, YTOJ
MEXIY MPSIMOHN U IIOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSMH, PACCTOSIHUE OT TOYKH
10 TUIOCKOCTH, PACCTOSIHUE MEKAY MPSMbIMH, PACCTOSTHUE MEXKIY TUIOCKOCTSIMU,
YMEHHE UCTIONb30BaTh MPH PEIIEHUH 3a/1a4 U3YUYEeHHbIE (DAKTBI U TEOPEMBI
TUTAHUMETPUH, YMEHHE OLICHUBATh Pa3Mepbl OObEKTOB OKPYIKAIOIIEro MUPA,;

10) ymeHHne onepupoBaTh MOHATHSIMI: MHOTOTPAHHUK, CEU€HIE MHOTOTPAHHHKA,
Ky0, mapanenenunesn, Npu3Ma, mupammuaa, purypa u mOBEpXHOCTh BPALICHHUS,
LWINHAP, KOHYC, ap, chepa, cedeHus GUrypsl BpaleHus1, TNIOCKOCTb,
Kacaromascs chepbl, UUINHIPA, KOHYCA, IJIOLIAlb TOBEPXHOCTH MUPAMU/IBI,
MPU3MBI, KOHYCA, HUJIHHAPA, TIoIans chepbl, 00beM Kyda, MpsiMOYrOJIbHOTO
napajuieNenunena, TUupaMuzbl, MPU3MBL, LIINIHHAPA, KOHYCA, apa; yMEeHHe
n300pakaTh MHOTOTPAHHUKH M TOBEPXHOCTH BPAIICHUS, UX CEUEHHS OT PYKH, C
MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHNE
pacrio3HaBaTh CHMMETPHIO B MIPOCTPAHCTBE;, YMEHHE PACIIO3HABATH MPABHIIbHBIC
MHOTOTPaHHHUKUY,;

11) ymerne onepupoBaTh MOHATHIME: IBUXKEHHUE B TIPOCTPAHCTBE, MTOAO0HBIE
¢burypsl B mpOCTPAHCTBE; UCIIOIB30BATh OTHOLICHHE TUIOIAAeH TOBEPXHOCTEH U
00BeMOB NMOTOOHBIX (PUTYp MPHU PEIICHNH 3a7ad;

12) yMeHH€e BBIYUCITAT TEOMETPUIECCKUE BEITMUMHBI (JAJTMHA, YroJl, IO b,
o0beM, MIoIIaab NOBEPXHOCTH), UCTIONB3Ys U3YYCHHBIE (POPMYIIBI U METOIHI,
13) yMeHHe OnepupoBaTh MOHATHSIMH: MPSIMOYTOJIbHASL CHCTEMa KOOPAUHAT,

aTTeCTALUU.
KOHTPOJIbHAS

paboTa, SK3ameH.
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KOOPAWHATBI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKaJIsIPHOE MPOU3BENICHUE,
YIroJ1 MEXAY BEKTOpPaMHU, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YUCIIO,
HAXOIUTh C MOMOIIBIO H3YYEHHBIX (POPMYJT KOOPIHHATHI CEPEaNHBI OTPE3Ka,
PacCTOsIHUE MEXAY IBYMsI TOUKAMU,

14) ymeHue BBHIOMpPATh MOIXOSINNI WM3YYSHHBIM METON MJIsl PElICHUs 3aayH,
pacro3HaBaTh MaTeMaTH4YecKue (PakThl U MaTEeMaTHYECKHE MOJETH B MPUPOTHBIX
U OOINEeCTBEHHBIX SIBJICHUSAX, B KCKYCCTBE, YMEHHE NPHBOIUTH MPUMEPHI
MAaTEMaTHYE€CKUX OTKPBITUI POCCUHCKON M MUPOBOM MaTEMATUYECKONW HAYKH.
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