®EIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA30BAHMA
KAMUYATCKUM T'OCY JAPCTBEHHBIN TEXHUYECKWN YHUBEPCUTET»
(OT'BOY BO «Kamuatl TV »)

KOJUIEJK

VTBEPXJAIO
Hupexroh xomremxa

~  Xwmwxwukuna O.B.
« S r 2024 .

PABOYAS MIPOTPAMMA YYEBHO! JUCOUILITAHBI

«MaTeMaTHKa»

CIIEIIAATBHOCTH:
35.02.10 «O6paboTKa BOJHEIX OHOPECYPCOBY

[TerpomasnoBck-KamMyarckui
2024



Pa6ouas mporpamMma coctasiera Ha ocaoBarni ®I'OC COO, @OOII COO, @I OC CIIO
crermanpEocTH 35.02.10 «O6paboTka BoAHBIX OHOpecypcoBy H ydebnoro miana ®I'BOY BO
«Kamuatl TY ».

CocraBuTens pabodel mporpaMMbl /=]
[IpemonaBaTens BRICIIEH KaTErOPHUH KOJUIEIKa [Tperruna E.ITL

Pa6ouas mporpamMma pacCMOTpeHa Ha II€arornueckKoM COBETE KOJIEKa
ITportoxon Ne 6 ot «30» Hos6ps 2023 T.

JlupexTop KoJuIeaKa 7 0.B. XwuwxvkuHa



CO/EP/KAHUE

1. Obmast xapakTepuCTUKa MPUMEPHON pabodei mporpaMMal 4
001eo0pa3oBaTeTbHON TUCITUIUIMHBI «MaTteMaTuka»
1.1. MecTo TUCIMILTHHBI B CTPYKTYpe NMPodeCCHOHANBHON 00pa3oBaTeIbHON 4
nporpammsl CI1O
1.2. Ilenu u nianupyeMble pe3yabTaTbl OCBOEHUs TUCLUILIUHBIL 4
1.2.1. Henb AUCIUTIIINHBI 4
1.2.2. MecTo NTUCHUILTHHBI B CTPYKTYpe MpodheCCHOHATTbHON 00pa3oBaTeIbHON 6
nporpammel CI10
1.2.3. Ilnanupyemble pe3ynbTaThl OCBOSHHS 0011e00pa3oBaTeIbHON MU CHUIUINHBI B 6
cootBercTBuU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO
o 8
2. CtpykTypa u comepxkaHue o01meodpa3oBaTeIbHON TUCIIUTITMHBI
2.1. O6beM IUCLUTUTMHBI U BUIBI YIEOHOH pabOThI 8
2.2. TemaTu4eckuii jIaH U COAEP>KaHUE TUCLIUILIHHBI 9
o . 16
2.3. Bonmpocsl HITOroBOro KOHTPOJISt 3HAHUN 1O Y4eOHON AMCLUTUINHE
«MatemaTtuka»
o 18
3. XapakTepucTHKa OCHOBHBIX BHIOB YU€OHOH IEATENbHOCTH CTYIEHTOB
3.1. UnauBuayanbHbId IPOEKT 24
4. YcioBusl peanu3aiiy nporpaMmbl 0011eodpa3oBaTeIbHON JUCIUILTAHBI 27
4.1. Peanu3anus nporpaMmel JUCLHUIIINHBI «MaTeMaTuka» 27
4.2. UndopmManinoHHOE o0ecTieueHue peai3aliu mporpaMmMbl 27
5. KoHTpo/ib U OLICHKA PE3yNBTATOB OCBOSHUS 00IIC00Pa30BATEIPHON IUCITUTLUTAHBI 28
JlonoTHeHUsT ¥ U3MEHEHUsI B padoueil mporpamme 32

1. O0mas xapakTepucTuKa NpuMepHoii pado4eii mporpaMmbl

001e00pa3oBaTe/IbHON TUCHUILTHHBI «MaTemMaTuka»




1.1. MecTo AMCHUIUIMHBI B CTPYKType Npo(hecCHOHAIBHOI 00pa3oBaTebHOMN
nporpammsbl CI1O:

Marematuka sBsieTcss (yHIAMEHTalIbHOH 00mieoOpa3oBaTeNbHON JHCLUILUIMHON CO
CJIOKUBIINMCA YCTOﬁqHBbIM COACPKAHUEM U O6H_[I/IMI/I Tpe6OBaHI/I$IMI/I K HOOATOTOBKE
00yHaromuxcsi.

OOweoOpasoBarenbHas aucuuuinHa «MaremaTtukay sIBIsSeTCs O00s3aTeNIbHONH YacThiO
001eo0pa3oBaTebHOTO MUKIIa 00pa30BaTENbHON MporpamMmbl B cooTBeTcTBHH ¢ PI'OC

IIporpamma paspabortana Ha ocHoBe TpeboBanuit ®I'OC, ®OOII cpegHero obmero

obpazosanus, ®I'OC CIIO cneunansrocTr 35.02.10 «O6paboTka BOIHBIX OHOPECYPCOBY
1.2. Heau u niiaHUpyeMble pe3yabTAThbl 0CBOCHUSN AMCUUIIIHHbI:

1.2.1. leap AMCHUNIUHBI

Comep:xxanue mporpammbl  0OIIeOOpa3OBATENBbHON  MUCIUILUIMHBI  «MaTtemaTukay
HATPABJICHO HA TOCTIKEHUE PEe3yJbTAaTOB €€ M3yUeHUsl B cOOTBeTcTBHH ¢ TpeboBanusmu @I OC
COO ¢ yuetom npodeccuonanbhoit HanpasienHocTn @I'OC CIIO, a umeHHO:

- obecrieuenne chOPMHUPOBAHHOCTH MPEICTABIEHUH O COLIMAIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (PaKTOPAaX CTAHOBJICHHS MAaTEMATHKH;

- obecnieuerne Cc(HOPMUPOBAHHOCTH JIOTMYECKOTO, AJITOPUTMHUYECKOIO U MATEMaTHYECKOTO
MBIIILJICHHS,

- obecnieuerne c(HOPMHUPOBAHHOCTH YMEHUH NMPUMEHSATH MOJNyYEHHbIE 3HAHUS MPH PELICHUN
Pa3IUYHBIX 337134,

- obecnieuerne C(HOPMUPOBAHHOCTH TIPEACTABICHUH O MaTeMaTHKe Kak dYacTu oOre-
YeJIOBEUECKOH KYJIBTYpPbL, YHUBEPCAJIbHOM S3bIKE HAYKH, IO3BOJIIOLIEM OIUCHIBATD U
U3y4aTh PeasbHbIE MPOLIECCHI U SIBJICHMUS.

IIpu oceoenuu npodeccuit CITO u cneumanpHocTedt CITO TexHmueckoro npodus
npodecCHoHaIbHOrO 00pa3oBaHMs MaTeMaTHKa U3ydaercs Oosee yriyOJeHHO, KaK MpoguiIbHas
yueOHass OUCHUIUIMHA, VUYMTBHIBAKOIIAs  CcHeuu(uKy  OCBaWBaeMbIX  mIpodeccuit  Wim
CHELHUATBbHOCTEN.

DTO BBIpAXKAeTCA B COMAEPKAHMM OOYYEHUs, KOJIMYECTBE YacCOB, BBIACNSEMBIX Ha
U3yUYEHHE OTJENbHBIX TEM IIPOTrPaMMBbl, ITyOHHE UX OCBOCHUS CTYACHTaMH, 00bEMe U XapakTepe
NPAaKTUYECKHUX 3aHIATHUH, BUJJAX BHEAYAUTOPHONH CAMOCTOSITENIbHONH pabOThI CTYACHTOB.

OO0wmme 1menu uW3y4YeHWs MATeMAaTHKU TPAAWLHUOHHO pEATM3YIOTCS B  YeThIpeX
HAIPaBJICHUSX:

1) oOwee npencrasieHue o0 HUASSIX U METOIAX MaTEMATHKH,

2) UHTeNIeKTyaJbHOE PA3BUTHE;

3) oBnaneHue HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSIMU M YMEHHSIMH,

4) BOCHHUTaTEIBHOE BO3AEHCTBHE.

[Ipopunmzaumsa neneil MaTeMaTnyeckoro oOpa3oOBaHUS OTPa’KaeTrcs Ha BbIOOpE MpH-
OPUTETOB B OPraHU3aLNHU Y4eOHOH NeTeTbHOCTH 00yqaromuxcs. it TEXHUIECKOTro, COLIHaIbHO-
SKOHOMHUYECKOro Tpoduiei npodeCcCHOHATPHOr0 00pa30oBaHUs BBIOOP IENeld CMeIaeTcss B
ParMaTUYeCKOM HalpaBJICHUH, MPENyCMAaTPUBAIOIIEM YCHIIEHHE M PACIIUPEHUE MPUKIIAIHOTO
XapakTepa N3y4eHHst MAaTEMAaTHKH, IPEUMYIIECTBEHHON OPUEHTALNN Ha aJITOPUTMHUYECKUI CTHITb
MO3HABATENBHON AEATENbHOCTH. J[Is1 TYMaHMTapHOTO M €CTECTBEHHO-HAYyYHOro mpodmuieit
npodeccroHabHOrO 00pa3oBaHus 00Jiee XapaKTEPHBIM SIBISIETCS YCHJIEHHUE OOIIEKYJIbTYPHOU
COCTaBIFOIIEH y4eOHON AMCLUUIUIMHBI C OPUEHTALled Ha BU3yalbHO-OOPA3HBIA M JIOTHUECKHUI
CTHIIN y4eOHOH paboThL

N3yyenue MaTeMaTHKH Kak pouIbHON 001eo0pa3oBaTelbHON yueOHON TUCITUTUIUHBI,
YUUTBIBAKOLIEH crieludpuKy ocBamBaeMbIx cryaeHTamu npodeccuii CIIO mnm cnenmanbHOCTH
CIIO, obecrieunBaeTcs:



- BbIOOPOM PA3JIMYHBIX OJXOMIOB K BBEIEHHUIO OCHOBHBIX TOHSITHIA,

- (dopmupoBaHueM cucTemMbl y4eOHBIX 3amaHul, oOecmeuuBaromuX 3PEGEKTHBHOE OCY-
IIECTBJICHUE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- oforameHueM CrekTpa CTHIeH y4eOHOH AEATENbHOCTH 3a CUET COTJIACOBAHHS C BEAYIIUMHU
AeSITeTbHOCTHBIMH XapaKTePUCTHKAMH BBIOPaHHOM Mpodeccnu / CieluaibHOCTH.

[IpodunpHast COCTaBNAIOIIAS OTPAYKAETCS B TPEOOBAHUSX K ITOATOTOBKE O0YHArOIIUXCS B
YacTH:

- oOmeli cucTeMbl 3HAHUI: COMEp KaTeIbHBIE MPUMEPHI UCTIONBb30BAHUS MATEMATHYECKIX UIeH
¥ METOJZIOB B MPO(ECCHOHANBHON AEATENbHOCTHY,

- YMEHHH: pa3jnyue B ypoBHE TPeOOBAHUH K CIOKHOCTH NMPUMEHSEMBIX aJITOPUTMOB,;

- MPaKTUYECKOTO MCIIOJIb30BAHMS MPHUOOPETEHHBIX 3HAHUN 1 YMEHUH: HHIUBUY ATbHOTO
y4eOHOr0 OMBITA B MIOCTPOCHUN MATEMATHUYECKUX MOJEJEH, BBIMOJIHEHUH HC-
CJIEIOBATENILCKUX MTPOEKTOB.

Takum obpasom, peanuzanusi comepkaHus yueOHOH AMCLUIUTMHBI OPUEHTHUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYANTBHBIX XaPAKTEPUCTUK YIeOHOH padoThl, 3aBUCSIIUX OT MPOpHIIs
npodeCcCHOHATBPHOrO O0pa3OBaHUs, TIOJYYEHHUs] OMNbITa HCIOJIb30BAHUS MATEMaTHKH B
COIEPIKATENBbHBIX M MPO(PECCHOHATBHO 3HAYUMBIX CUTYALMSX IO CPABHEHUIO C (hOpMasIbHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMH XaPaKTEPUCTHKAMU OOYUYECHHUSI.

Copepxanne y4eOHOW IUCIMIUIMHBI Pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMH
COIepP KATEIbHBIMH JTHHUAMHU OOYUEHUST MATEMATHKE:

* anreOpanyeckasl JIMHUS, BKJFOYAIOIIAsl CHCTEMATH3ALMIO CBEJEHUH O dYHClax; H3y4YeHHE
HOBBIX U 0000IIeHNe paHee M3y4YeHHBIX Onepaunii (BO3BEACHHE B CTEIECHb, M3BJICYCHHE
KOpHs1, JIorapuMUpOBaHUE, CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC U OOpaTHbIE K HHUM);
U3yuYeHHEe HOBBIX BHIOB YHCJIOBBIX BBIpAXEHMH U (QOPMYJ;, COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB U BBIYUCIHUTENBHON KYJbTYpPBI, PACIIUPEHUE U COBEPIICHCTBOBAHNE
anreOpanyeckoro ammapara, ¢OpMHUPOBAHHOIO B OCHOBHOMW INKOJE, M €ro MPUMEHEHHE K
PELISHUI0 MaTEMATUIECKHUX M MPUKJIAIHBIX 337124,

*  TEOpeTUKO-(QYHKIMOHANbHAS JIMHUS, BKIIOYAKOINAs CHCTEMATH3AlMI0 M pPacIiupeHue
cBeeHWH O (YHKIMSIX, COBEPIIEHCTBOBAHHE TIpadUUecKuX YMEHHUI, 3HAKOMCTBO C
OCHOBHBIMH HJI€SIMH W METOAAMU MaTeMAaTHYECKOro aHaiu3a B O0beMe, MO3BOJISIOIIEM
HCCJIEIOBATh 3JIEMEHTapHbIe (PYHKLHU U PeIaTh NPOCTEHINe reOMeTpuIecKie, Pu3nIecKue
U IpyrHue NpUKJIaIHbIe 3a1a4Hy,

* JIMHUS YPAaBHEHWH M HEPABEHCTB, OCHOBAHHAS HA IOCTPOEHHHM M HCCIEIOBAHWU MaTeMa-
TUYECKHX MOZENEH, MepeceKkaromascs ¢ anredpanvdeckoil m TeopeTUKO-()yHKIMOHAIBHOM
JUHUAMUA W BKJIOYAOLIAas pPa3BUTHE M COBEPIICHCTBOBAHHME TEXHUKH anreOpamyecKux
npeoOpa3oBaHUN ISl PEIleHHsT ypaBHEHHH, HEPaBEHCTB U CHCTEM; (HOPMHUPOBAHHUE CIIO-
COOHOCTH CTPOUTH M MCCIIEAOBATH MPOCTEHINNE MATEeMAaTHYECKHE MOJAENTH IPH PELICHUU
NPUKJIAAHBIX 337124, 337a9 U3 CMEXHBIX U CIIELUAbHBIX TUCIUILUINH;

* TEOMETpPHYECKasl JIMHUS, BKJIIOYAIOINAS HArJSIIHBIE TPEACTaBICHUS O IMPOCTPAHCTBEHHBIX
durypax W wH3y4eHHE WX CBOMICTB, (POPMHPOBAHHE U PA3BUTHE NPOCTPAHCTBEHHOTO
BOOOpaXEHHUS, PA3BUTHE CIIOCOOOB TE€OMETPHUYECKUX HW3MEPEHHMH, KOOPAWHATHOTO U
BEKTOPHOI'O METOAOB AJISl PELICHUS] MATEMaTHYECKUX U MPUKJIATHBIX 33/a4,;

*  CTOXaCTUYECKas JMHUS, OCHOBAHHAS HA Pa3BUTHH KOMOMHATOPHBIX YMEHUH, IPEACTABICHUH
O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOLIEro MUPA.

Pasnensl (Tembl), BKIIOUYEHHBIE B CONIEpKaHHE Y4YeOHOW AMCLMUIUIMHBL, SIBJISFOTCS
obmumu s Beex npoduineli mpodeccuoHamTbHOTO 00pa3oBaHus U PH BCex 00beMax y4eOHOro
BPEMEHHU HE3aBUCHUMO OT TOTO, SIBJIIETCS JIM yueOHas aucuuiuiiHa «MaTtemarnka» 0a30BOH min
PO UITbHOMN.

B Temarnyecknx miaHax mnporpamMmbl y4eOHBIH MaTepuan NpeAcTaBiIeH B (opme
YepenyIOIIerocss pa3BepPTHIBAHUS OCHOBHBIX COIEPIKATENbHBIX JIMHUHA (anreOpanveckoi,
TEOPETUKO-(PYHKITHOHAILHOW, YPaBHEHUI M HEPABEHCTB, I'€OMETPHUYECKOH, CTOXaCTUYECKOM),
YTO TO3BOJSIET THOKO HCIONB30BATh MX PACIIOJIOKEHHE U B3aMMOCBSI3b, COCTABJIATH PaOOUHii
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KaJICHIAPHBIN TUIaH, TIO-Pa3HOMY Yepenys yueOHbIe TeMbI (TJ1aBbl y4eOHUKA), YUUTBIBAs PO UITH
npodeccuonanbHoro obpasoBaHus, crnenuduky ocBamBaemor mnpodeccun CIIO  wnm
cnermnanbHocTn CIIO, rnyOmHy wW3ydeHuss Marepuaja, YPOBEHb IOATOTOBKH CTYIACHTOB IIO
peaMery.

Uzydenne obmeobpazoBaTenbHON yueOHON AUCHUIUTNHBI «MaTeMaTHKa» 3aBepIIaeTcs
MOJIBEIEHUEM UTOTOB B (POpME SK3aMeHa.

1.2.2. MecTo0 AMCUMILUIMHBI B CTPYKType npo(ecCHOHAJLHOI 00pa3oBaTeJbHON
nporpammsl CIIO:

OOweoOpasoBarenbHasi JUCUMIUIMHA «MaTeMaTukay siBJseTcst 00s3aTeIbHON YacThiO
o0meo0pa3oBaTebHOTO IMKJIa 00pa3oBaTeNIbHOM porpammbl B cooTBeTcTBUN ¢ PI'OC cpenHero
obmrero oOpa3oBaHwsI.

B npoheCCHOHATBHBIX o0pa3oBaTeNbHbIX OpTaHH3AIHSIX, peaTn3yOIIIX
o0pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oliiero obOpasoeanusi B mpenenax ocsoenuss OITOIT
CIIO Ha 6a3e ocHoBHOTO 001Ier0 0OpasoBaHus, yueOHass UCIUILINHA «MaTeMaTHKay U3ydaeTcs
B oOmeoOpasoBareapHoM 1ukiIe yuebnoro muana OITOIT CITO na 6a3e OCHOBHOro OOIIEro
o0Opa3oBaHUs C MOJYYSHHEM CpelHero o0Iero oopa3oBaHusl.

VueOHas auciuminHa «MaTeMaTHKa» BXOAUT B COCTaB O0IIMX 00LIe00pa3oBaTeIbHbIX
yueOHBIX JUCIUIUINH, GOpMUPYEMBIX U3 00s3aTebHbIX peaMeTHbIx obnacteit @I'OC cpenHero
obmero obpazosanus, ans npodeccuii CITO wnm cneumansHocTelt CIIO COOTBETCTBYIOIIETO
npoduiis mpodheCCHOHATEHOTO 00pa30BaHUS.

1.2.3. [lnanupyembie pe3yJbTAThl OCBOEHHUS 0011e00Pa30BATEbHOM JHCUHUILIHHBI B
coorsercTBHHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

OcBoenue copep:kanust yueOHOM TUCHUILUIUHBI «MaTteMaTrnka» o0ecrieunBaeT JOCTHKEHHE
CTYIEHTaMH CIEAYIOUIUX pe3y/l1b HMaAno8:

* JIUYHOCHIHBIX:

- ¢(hopMHUPOBAHHOCTb TMPEACTABIIEHUH O MaTeMaTHKEe KaK YHUBEPCAJTIbHOM SI3bIKE€ HAYKH,
CPenCTBE MOJIECTUPOBAHUS SIBIEHUN U MPOLIECCOB, UAEAX U METOJaX MAaTEMAaTHKH,

- TIOHUMAaHWE  3HAYUMOCTH  MATeMAaTHKU Uil  HAy4YHO-TEXHUYECKOTO  Mporpecca,
c(hOpPMUPOBAHHOCTL OTHOIIEHHS K MAaTEMATHKE KaK K YacTH OOINEYEIOBEYECKOW KYJIbTYPhI
yepes3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSL MATEMATHUKH, SBOJIIOLIMEN MAaTEMATUYECKUX UAEH;

- pa3sBUTHE JIOTUYECKOTO MBIIIEHHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, AJITOPUTMHYECKON
KYyJIBTYPbl, KPUTUYHOCTH MBIIUIEHUS HA ypOBHE, HeoOXxommMoMm st Oynyiiei
npoeCCHOHANTBHON NeSATENbHOCTH, JJIsl MPOIOJIKEHHSI 00pa3OBaHUs U CaMOOOpa30BaHUS,

- OBJIQJICHHE MATEeMAaTUYECKUMHU 3HAHUSIMH M YMEHUSMU, HEOOXONMMBIMU B TMOBCETHEBHOMU
JKU3HH, MJIA OCBOCHUS CMEXKHBIX €CTECTBEHHO-HAYUHbIX MUCLUUIUIMH W JUCLUTUINH
npoeCCHOHANBHOTO LUKJIA, Ui TOJy4deHus: oOpa3oBaHus B OOJACTSIX, HE TPEOYIOIIUX
yriyOJIeHHONW MaTeMaTHYeCKON TOATOTOBKHY,

- TOTOBHOCTbH U CIIOCOOHOCTH K OOPa30BaHMIO, B TOM YHCIIE CAaMOOOPA30BAHUIO, HA IPOTSKEHUN
BCEH JKM3HU, CO3HATEJIbHOE OTHOIICHHWE K HENPEpPhIBHOMY OOpPa30BAaHUI KaK YCJIOBHUIO
yCTEIHON MpodeCCHOHATBHON U O0IIECTBEHHON eATeIbHOCTH,

- TOTOBHOCTbH U CITIOCOOHOCTD K CAMOCTOSATEIbHON TBOPUECKOH M OTBETCTBEHHOM NESITEIbHOCTH,

- TOTOBHOCTbH K KOJUIEKTUBHOMN paboTe, COTPYIHUYIECTBY CO CBEPCTHUKAMHU B O0pa30BaTEIbHOM,
OOIIECTBEHHO TOJIE3HOM, Yy4eOHO-MCCIIeNOBATENbCKONH, NPOSKTHOH U JAPYrHUX BHOAX
NeATENbHOCTH,

- OTHOIIEHHE K MPo(eCCUOHANBHON NEesTeNIbHOCTH KaK BO3MOXKHOCTH YYaCTHUS B PEIICHHU
JUYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIEHAIMOHAIBHBIX MPOOIIEM,

* MemanpeomMemuplx:
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YMEHHE CaMOCTOSITEJIbHO OMNpEeAeNsaTb LeNH JEATEIbHOCTH M COCTaBJATH  IUIAHBI
NESATEIbHOCTH, CaMOCTOSITEJIbHO OCYLIECTBJATb, KOHTPOJUPOBATb U KOPPEKTHUPOBATH
JEeSATEJIbHOCTD, UCIOJB30BATb BCE BO3MOXKHBIE PECYPCBI AJIsl NOCTUXKEHUS IMOCTaBIEHHBIX
LeNell M peajn3alyy TUIAHOB AEATENbHOCTH; BIOMPATh YCICUTHBIE CTPATErHU B PA3JIMYHBIX
CUTyalUsIX,

YMEHHE TPONYKTHBHO OOIATBCS M B3aMMOIEHCTBOBATH B IIPOLIECCE COBMECTHOU
OESATEIbHOCTH, YYWUTBHIBATH IO3ULHUH JAPYIHX YYAaCTHHKOB JEATENbHOCTH, 3(P(PEKTUBHO
pas3permaTb KOH(JIMKTHI,

BJIaJl€HUE HABBIKAMH IIO3HABATEJbHOW, Yy4eOHO-HUCCIIENOBATENIbCKOM H  MPOEKTHOU
OESITETbHOCTH, HAaBBIKAMH pa3pelIeHuss npolieM; CIOoCOOHOCTh W TOTOBHOCTh K
CaMOCTOSTENIBHOMY TIOMCKY METOAOB pEUIeHUs MPAKTUYECKUX 3aAad, IPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHUS,

TOTOBHOCT M CIIOCOOHOCTP K CaMOCTOSITENIbHOW HMH(OPMAITMOHHO-TIO3HABATEIbHON
OESITeIbHOCTH, BKJIIOYAsi yMEHHE OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOUHHKAX MH(OPMALIHH,
KPUTUYECKH OLIEHHBATb U HMHTEPIPETUPOBATh MH(YOPMALMIO, TMOIYYAEMYI0 H3 Pa3IMYHBIX
HUCTOYHHKOB,

BJIAJICHUE SA3BIKOBBIMHU CPENCTBAMH. YMEHHUE ICHO, JJOTUYHO U TOYHO H3JIaraTb CBOXO TOYKY
3PEHUs, UCIIONIB30BATh AICKBATHBIE SI3bIKOBBIE CPEACTBA,

BJIaJI€HNE HABbIKAMH [TO3HABATEILHON pedIIeKCHN KaK OCO3HAHMS COBEPIIAEMBIX TSHCTBHH U
MBICJIUTENIBHBIX MPOLECCOB, HUX PE3yJbTaTOB M OCHOBAHUM, IPAaHMI] CBOEro0 3HAHUS H
HE3HAHUs, HOBBIX [TO3HABATEJIbHBIX 3a7a4 U CPEACTB AJIA UX AOCTHXKECHHS,
L[eJIEyCTPEMJICHHOCTb B TOMCKAX M NMPUHATHH PEUICHUH, COOOPa3UTENbHOCTh M WHTYHIIHA,
Pa3BUTOCTb NMPOCTPAHCTBEHHBIX NPEACTABICHUH, CIIOCOOHOCTh BOCIPUHHMATH KPacoTy HU
TapMOHHIO MUDA,

* HpeOMeMmHbIX:

c(pOPMHPOBAHHOCTD IMPECTABICHUN O MAaTEMAaTUKE KaK YacTH MHPOBOW KYJIBTYPBI U MECTE
MaTeMaTHKH B COBPEMEHHON [IMBHIIM3ALNH, CITOCOOAX ONMUCAHMS SIBJICHUH PeabHOTO MUPa Ha
MaTE€MaTUYECKOM SI3BIKE,

c(pOPMHPOBAHHOCTb TMpPEACTABICHUNH O MAaTEMaTHUYECKUX MOHATUSAX KaK BAKHEHIINX
MaTE€MaTUYECKUX MOJENIX, MO3BOJIOUIMX ONUCBIBATE W M3Y4aTb pPa3HbIe MPOLIECCHl U
SIBJICHUS, IIOHUMAHHE BO3MOXKHOCTHM AaKCHOMAaTHYECKOrO TIOCTPOCHUS MaTeMaTUYECKUX
TEOpuH;

BJIAZICHUE METOJAaMU [IOKa3aTelIbCTB M AJITOPUTMOB PEIUICHHs, YMEHHE WX HNPUMEHSTH,
MPOBOJIUTD TOKA3aTENbHBIE PACCYKAEHUS B XO/€ PELICHUs 3a/1a4,;

BJIQJICHUE CTAaHJAPTHBIMM @PUEMaMH pPELIeHUS pPalUOHAIBHBIX W HPPALUOHAIBHBIX,
MOKa3aTEeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHI U HEPAaBEHCTB, UX CUCTEM,
HCIIOJIB30BaHNE FOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM YUCJIE [JIs1 TOUCKA TyTH PELIEHUs
Y WJUTFOCTPALMK PELIEeHUs] ypABHEHUI U HEPABEHCTB,

c(OpPMHPOBAHHOCTD MPENCTABICHUI 00 OCHOBHBIX MOHITUSAX MAaTEMAaTHUECKOTO aHAIN3a U UX
CBOWCTBaX, BJAJCHHE YMEHHEM XapaKTepHU30BaTh IOBEAEHHE (YHKLHHA, HCIIOJB30BAHHUE
MOJIY4YEHHBIX 3HAHUI U1 ONUCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH,

BJIAZICHUE OCHOBHBIMHU IOHATHSAMH O IIJIOCKUX M MNPOCTPAHCTBEHHBIX TIE€OMETPUYECKHUX
¢durypax, ©X OCHOBHBIX CBOHCTBaxX; C(OPMHPOBAHHOCTb YMEHHUS pPAacCIO3HABATH
reoMeTpuueckue (Urypel Ha uepTexax, MOAENAX U B PEaJbHOM MHUpPE, MPUMEHEHHE
U3yUYEHHBIX CBOMCTB reOMETPUIECKUX (puryp u Gopmyst s pereHusi FreOMETPUIECKUX 3a1ad
1 337124 C IPAKTUYECKUM CONEPKAHUEM,

c(pOPMHPOBAHHOCTh TPEACTABICHUI O MpoLeccaX U SIBICHUSX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTATUCTHUYECKHX 3aKOHOMEPHOCTSIX B pEAJbHOM MHUpPE, OCHOBHBIX MMOHSTHUSAX
BJIEMEHTAPHOH TEOpPUM BEPOSITHOCTEH, YMEHMH HAxXOAUTb W OLEHUBATh BEPOSTHOCTH
HACTYIUICHHsT COOBITHH B MNPOCTEHIIMX MPAKTHYECKHUX CHUTYalUsIX W  OCHOBHBIE
XapaKTEPUCTUKH CIIyYaiHbIX BEJIUYMH,



- BJIAQACHUE HaBbIKaMW HCIIOJIb30BAHHA T'OTOBbLIX KOMIIBIOTCPHBIX MPOTrpaMM IIPH PCHICHUHA

3agay.

B nmporpammy BKJIFOUEHO COAEp)KaHUE, HampaBjeHHOe Ha (HOpPMUPOBAHHE Y CTYAEHTOB
KOMITETEHINH, HeOOXOAMMbIX Isi kaduecTBeHHOro ocBoenus CIIO Ha 0aze OCHOBHOro 0OIIEro
o0pa3oBaHusi C TMOJNyYEeHHEM CpeaHero o0Imero o0pa3oBaHUs; MPOrPaMMbl MOATOTOBKH
KBaJH(UIHPOBAHHBIX Pa0OYMUX, CIY)KALINX; MPOTPaMMbl IMOATOTOBKH CHEIHAINCTOB CPEIHETO

3BCHA.

O0mue KOMIIEeTeHHNH

OK 01.

Beibupats cnocoObl pemieHust 3amad  NPO(PECcCHOHANBHON e TeTbHOCTH
NPUMEHUTEIIHHO K PAa3JIMYHBIM KOHTEKCTaM

OK 02.

Hcnonp3oBaTh COBPEMEHHBIE CPENCTBA TMOUCKA, aHANIM3a M HHTEPIPETALnN
uHpopMauuy, M HWH(POPMALMOHHBIC TEXHOJIOTUH MU BBINOJHEHUS 3am1ad
poeCCHOHANIBHOM eI TENbHOCTH

OK 03.

[InanupoBaTh MW peaNnu3oBBIBATH COOCTBEHHOE TNPOJEcCHOHATBHOE W
JIMYHOCTHOE Pa3BUTHCE, NPpEANPUHUMATEIBCKYHO ACATCIIBHOCTD B
npodecCHOHANBHOM  cpepe, HCIONB30BATh 3HAHUS 1O  (PUHAHCOBOMA
'PaMOTHOCTH B PA3JIUYHBIX )XKU3HCHHBIX CUTYaLUAX

OK 04.

O} dexTHBHO B3aMMOIEICTBOBATh U pabOTATh B KOJIJICKTHBE U KOMAHJIE

OK 05.

OCYH_IGCTB.]'IﬂTb YCTHYIO U MIUCBMCHHYH) KOMMYHUKAIIUIO Ha T'OCY 1apCTBCHHOM
s3plke Poccuiickoit Denepanmu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO H
KYJILTYPHOI'O KOHTEKCTA

OK 06.

IIposiBATE  IpaskAaHCKO-MATPUOTHUYECKYI0 IMO3ULUI0, AEMOHCTPHUPOBATH
OCO3HAHHOE TIOBEIEHHEe Ha OCHOBE TPAJULHUOHHBIX OOIIEYEIOBEYECKUX
LIEHHOCTEH, B TOM YHCJI€ C Y4€TOM FapMOHM3AaLHUHM MEXHALWUOHAIBHBIX U
MEXPEJIIUTHO3HBIX OTHOLIECHUH, TPUMEHSTh CTAHAAPThl AaHTUKOPPYILIMOHHOIO
MOBEIEHUS

OK 07.

CopnelicTBOBaTh COXPAHEHUIO OKPYXKAWOIIEH Cpenpl, pecypcocOepeskeHHo,
NPUMEHSTh 3HaHUA OO0 M3MEHEHWH KJIMMaTa, NPUHLUIBE OepeKIMBOrO
PON3BOZCTBA, 3P(EKTUBHO AEHCTBOBATDH B UPE3BBIYAHHBIX CHTYALIUSIX

JINYHOCTHBIE pPe3yabTAThI Koa auunocTHBIX
peaH3allii HPOrpaMMbl BOCITHTAHHUS Pe3yJIbTATOB
{Oeckpunmopuol) peaTH3anHH
NpOrpamMmbI
BOCIHTAHUSA

Ipossrsromuii 1 ACMOHCTPHUPYIOIINHA YBAKCHHC K TFOASM TPYAA, OCO3HAFOIIIHH
LCHHOCTh cOOCcTBeHHOrO Tpyaa. Crpemsimiics K (GOPMHUPOBAHHUIO B CETCBOH JP 4
Cpeae TUIHOCTHO U MPOECCHOHAIBHOTO KOHCTPYKTHBHOTO «IIUPOBOTO CJICAA)

2. CTpyKTypa H coAepxaHHe 001Me00pa30BaTEeIbHOH JUCHHILIHHBI

2.1. O6beM AUCHUNIHHBI H BHABI y4eOHOH padoThl

Bun yueOHoii paGoThl O6mbem vacos




O6bem 0bpazoBaTeabHON MPOrpaMMBbl AUCIUTUINHBI 272
B TOM YHUCJIE!

OcHOBHOE coep:RaHHe

TeopeTnyeckoe oOydeHue 216
[IpodeccronanbHO-OPUEHTHPOBAHHOE COEPIKaHUE (COMEpIKaHUe 36
NPUKJIATHOTO MOJTYJIS)

HWnavBuayanbHblil NPOEKT 10
IIpome:kyTouHasi arTecTanusi (3K3aMeH)

2.2. TemaTH4eCKHH MJIAH U COAEPKAHNE JUCHHUILIHHDBI

Coaep:xkaHue y1eOHOro marepuasia (OCHOBHOE H

NPOCTPAHCTBE

HaumenoBanmue npogecCHOHAIBLHO-OPHEHTHPOBAHHOE), JIA00PATOPHbIE H O6bem
pa3aesioB U TeM NPaKTHYECKHEe 3aHSTHSI, IPUKJIAAHOI MoayJIb (IpH 4acoB
HAJTUYHH)
1 2 3

Ocnosnoe cooepiicanue

Paspnea 1. IloBTOpenne Kypca MATEeMATHKH OCHOBHOH IIKOJIbI 20

Tema 1.1 Conep:xanue yueOHOTO MaTepuaa

Llenb u 3anaun Llens 1 3amaun MaTeMaTUKU NPU OCBOEHUH CIIELIUATBbHOCTH.

MaTEeMaTUKU NPpU | ba3oBble 3HAHUS U YMEHUsI 110 MaTEMaTHKe B IPodecCHOHaIbHON

OCBOEHUU U B IIOBCEJJHEBHOM 1E€ATEIBHOCTH.

CHEUAJIBHOCTH. | JlelicTBUA HaJ MOJOKUTENbHBIMU U OTPULIATEIIbHBIMU YHCJIAMH, C

Yucna u OOBIKHOBEHHBIMH U AECATUYHBIMH APOOSIMHU.

BBIUHCJICHUSI JleiicTBus cO cTeneHs MH, (POPMYJIbl COKPAIIEHHOTO YMHOKEHHSI
KombuHaMpOBaHHOE 3aHITHE 6

Tema 1.2 Conep:xanue yaeOHOTO MaTepuaa

IIpouentHbie IIpocTeie TPOLEHTHI, pasHble CIOCOOBI WX  BBIYHCICHUS.

BBIYUCJICHUSL. JluHeliHple, KBajApaTHbIC, IPOOHO-IMHEHHbIE YpaBHEHHUS U

YpaBHEHUS U HEPaBEHCTBA

HEpaBEeHCTBa KombuaMpOBaHHOE 3aHITHE 4

Tema 1.3. lIpogheccuonanvno-opuenmuposannoe cooepoicanue

IIpouentHbie (cooepoicanie NPUKIAOHO20 MOOYJIs1)

BBIUHCJICHUS] B IIpocThle u cnokHble MPOLEHTHL. IIpoLieHTHBIE BEIMHCIIEHUS] B

npodecCHOHANbH | PO ECCHOHAIBHBIX 3a1auax

bIX 3ajiatax IIpakTuyeckoe 3aHATHE 4

Tema 1.4 Conep:xanue yaeOHOTO MaTepuaa

Pemenue 3anau. Beruncnenuss u npeoOpa3oBaHus. Y PaBHEHUS U HEPaBEHCTBA.

Bxonnon I'eomerpus Ha nmnockocTu

KOHTPOJIb KombuHaMpOBaHHOE 3aHIATHE 4
KonTponeHas pabora 2

Pa3zgen 2 Ilpsamble un nuockocTu B npocTpaHcTBe. KoopanHaTbl U BeKTOpBI B 30




Tema 2.1. Conep:xanue yueOHOTO MaTepuaa

OcHoBHbIE IIpenmver crepeomerpun. OCHOBHBIC MOHATHA (TOUKA, MpsiMas,
MIOHSITUS IUIOCKOCTh, POCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
CTEPEOMETPHUH. Ilepecekaromuecs, napajiaenbHble U CKPEIIUBAOLINECS PSMBIE.
Pacnonoxenune Yron mexny NpssMbIMH B MPOCTPaHCTBE. IlepneHnuKkyaIspHOCTD
NPSIMBIX U npssMbIx. OCHOBHBIE MPOCTPAHCTBEHHBIEC (PUTYPBI

MJIOCKOCTEN KombuHaMpOBaHHOE 3aHITHE

Tema 2.2. Conep:xanue yueOHOTO MaTepuaa

IapamnensHocts | [MapamnenpHble npsiMas U miockoctb. Omnpenenenue. IlpusHak.

MPSIMBIX, IPSIMON
U MIJIOCKOCTH,

CaoiicTBa.
[Mapannensubie mockoctu. Onpenenenue. [lpusnak. CeolicTaa.

MJIOCKOCTEN Terpasap u ero snementsl. llapannenenunen u ero 3J€MeHTHL
CsolicTBa  NPOTUBOMNOJOXKHBIX  IpaHel W JAWaroHanei
napajuienenunena. IloctpoeHne OCHOBHBIX CeUeHUN
KomMbOuHaMpOBaHHOE 3aHITHE

Tema 2.3. Conep:xanue yueOHOTO MaTepuaa

Ilepnennukynsapu | [lepnenaukynsipueie  mpsiMbie.  [lapajienbHble  TpsiMbIe,

OCTb MPSIMBIX, NepIeHUKY I pHbIE K IJIOCKOCTH. IIpusHak

NPsIMOH U NEePNEHANKYISIPHOCTH MIPSIMOM U TNIOCKOCTH
MJIOCKOCTH, KomMbuHaMpOBaHHOE 3aHITHE

MJIOCKOCTEN

Tema 2.4. Conep:xanue yueOHOTO MaTepuaa
Ilepnenauxymnsip

1 HAKJIOHHAs.
Teopema o Tpex

IlepneHnukynssp W HaKJIOHHAS. Teopema o0  Tpex

NEePNEHAUKYJIAPax. YOI MEXKIY NPSIMON U MIIOCKOCTBIO.
Yron Mexay minockocTsiMu. llepnenaukyisipable MIOCKOCTH.

NEePIEeHNKYIApa

X Paccrostnus B mpoCcTpaHCTBE
KomOuHupoBaHHOE 3aHSITHE

Tema 2.5. Conep:xanue yaeOHOTO MaTepuaa

Koopnunate! u

JlexapToBbl KOOpAWHATBI B MNPOCTPAHCTBE. BeEkTOpbl B

BEKTOPBI B npoctpaHcTBe. ClokeHHE U BbIUUTAHUE BEKTOPOB. Y MHOKEHHE
MIPOCTPAHCTBE BekTOpa Ha uucio. CKalsipHOE NPOU3BENEHUE BEKTOPOB.
IIpocreiimue 3ana4n B KOOpAUHATAX
KoMmOuHupoBaHHOE 3aHSTHE
Tema 2.6. lIpogheccuonanvno-opuenmuposannoe cooepoicanue
IIpsimble u (cooepoicanie NPUKIAOHO20 MOOYJIs1)

IIJIOCKOCTH B
MPAKTUICCKUX
3agavax

BzauMHOe  pacrnosjokeHue ~ MpsIMBIX B IIPOCTPAHCTBE.

[MapannenbHOCTE OpPsIMOH W IUIOCKOCTH, MapaUIeIbHOCTb
TJIOCKOCTEH, MEePNEeHANKYISIPHOCTD MIOCKOCTEN. Pacnonoxkenue
NpsIMBIX W TUIOCKOCTEH B OKpyKaroliem wMupe (mpupone,
apXUTEKType, TEXHUKE). Pelenne npakTUKO-OPUEHTHPOBAHHBIX

3aaad

IIpakTuyeckoe 3aHATHE

Conep:kanue yueOHOro MaTepHasa
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Tema 2.7
Pemenue 3amau.
IIpsimble n
ILIOCKOCTH,
KOOPAWHATHI U

Pacnonoxenue npsMBIX M IJIOCKOCTEM B MPOCTPAHCTBE.
IleprnieHAUKYIAPHOCTD U NAPAIIIENBHOCTD NPSAMBIX U INIOCKOCTEH.
JlexapToBbl KOOpAMHATBI B MNPOCTPAHCTBE. BeEkTOpbl B
npoctpaHcTBe. CloKeHHE U BbIUUTAHUE BEKTOPOB. Y MHOKEHHE

BekTOpa Ha uncyo. KoopauHaTel BekTOpa

BEKTOPBI B KombuHaMpOBaHHOE 3aHITHE
HPOCTPAHCTBE KonTponbHas pabora 2
Pa3nen 3. OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckue GyHKIUH 30
Tema 3.1 Conep:xanue yueOHOTO MaTepuaa
Tpuronomerpuve | Pagmannass wmepa yria. IloBopoT TOYKM BOKpPYr Hadajia
ckue QpyHKIuu koopauHar. OrmpeneneHre CHUHyca, KOCHHYyCa, TaHIeHca U
IIPOU3BOJIbHOTO KOTaHIeHca. 3HaKU CUHyca, KOCHHYCa, TAHMeHCa U KOTaHIe€Hca 110
yrja, yucia YeTBEPTAM. 3aBUCHMOCTb MeEXIYy CHHYCOM, KOCHHYCOM,
TAHI€HCOM U KOTaHT€HCOM OJIHOT'O U TOT'O )K€ yIJia
KomMbOuHMpOBaHHOE 3aHITHE 4
Tema 3.2 Conep:xanue yueOHOTO MaTepuaa
OcHoBHbIE Tpuronomerpuueckue TOXKIECTBA. IIpeobpasosanus
TPUTOHOMETPHUYEC | IPOCTEHIINX  TPUTOHOMETPUUYECKUX  BhIpakeHuUi.  CHHYC,
KH€ TOXKAECTBa KOCHHYC, TAHT'€HC U KOTAHI'€HC YIJIOB O U - 0,
KomMbuHaMpOBaHHOE 3aHITHE 6
Tema 3.3 Conep:xanue yueOHOTO MaTepuaa
Tpuronomerpuue | Obnactb OIpeneNIeHUs 151 MHO>KECTBO 3HAYEHUI
ckue pyHKIuH, TPUTOHOMETPHUECKUX  (QyHKUMHA. UYETHOCTh, HEYETHOCTD,
UX CBOWCTBA U NEPUOIUIHOCTb TPUTOHOMETPHUIECKHUX (PYHKLIUH.
rpaduku CaoticTBa 1 rpaduku QYHKIUH Y = COS X, Y =SIN X, y =tg X,y =
ctg x. Cxxkatue u pacTsokeHHe rpaduKkoB TPUTOHOMETPHUUECKUX
byHKIMA.
[IpeobpazoBarne rpagIKOB TPUTOHOMETPHUECKUX (PYHKIIMHA
KombuHaMpOBaHHOE 3aHITHE 6
Tema 3.4 Conep:xanue yueOHOTO MaTepuaa
ObGparHble Ob6parnble Tpuronomerpuueckue (pynkumu. HMx cBolicTBa H
TPUTOHOMETpHUEC | rpadukH.
ke QyHKIun KoMOuHMpOBaHHOE 3aHSATHE 4
Tema 3.5 Conep:xanue yueOHOTO MaTepuaa
Tpuronomerpuue | YpaBHeHue cos X = a. YpaBHEHHUE Sin X = a. YpaBHeHHE tg X = a,
CKH€ YpaBHEHUS U | ctg X = a. PelieHrne TpPUroHOMETPUUECKUX YPaBHEHUH OCHOBHBIX
HEPaBEeHCTBA TUINOB.  MpoOCTellINe  TPUTOHOMETPUYECKHE  YpaBHEHMS,
CBOAALIMECS K KBaJpaTHbIM., pelLlaeMble pas3JIoKeHUEeM Ha
MHO>KUTENH, OTHOPOAHBIE.
IIpocTeiinine TPUrOHOMETPUUECKUE HEPABEHCTBA
KombuHaMpOBaHHOE 3aHIATHE 6

Conep:kanue yueOHOro MaTepHasa
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Tema 3.6 [Ipeobpa3zoBanne TPUTOHOMETPUUYECKHX BbIpakeHUi. Pemenne
Pemenne 3amay. | TPUrOHOMETPUYECKUX YPABHEHUIH U HEPABEHCTB B TOM YHUCIIE C
OcHoBBI UCTIOJIb30BAHUEM CBOMCTB (DyHKIIMIH
TPUrOHOMETPHH. | KOMOMHMPOBaHHOE 3aHATHE.
Tpuronomerpuue | KourposbHas pabora 4
ckue QpyHKIUu
Pasnen 4. lIpoussoanas u neppoodpa3Has GyHKuun 54
Tema 4.1 Conep:xanue yueOHOTO MaTepuaa
IlonsaTne IIpupamenune aprymenta. Ilpupamenue ¢ynkuuu. 3anaun,
MIPOU3BOAHOM. MPUBOASIINE K TOHATHIO  npou3BogHoH.  OmnpeneneHue
®opmyJibl U MPOU3BOAHON. AJITOPUTM OTBICKaHHUSI MPOU3BOAHONH. POpMYyJIBI
npaBuia muddepentmposanus. [Ipasuna muddepeHnpoBanus
aubdepenurposa | KoMOMHMPOBaHHOE 3aHSTHE 8
HUS
Tema 4.2 Conep:xanue yueOHOTO MaTepuaa
Honsarne o [onsitne HenpepoiBHOW (yHKIMKH. CBOWCTBA HEMPepPbIBHOMN
HETIPEPBIBHOCTH | hyHKImu. Cas3b MEXIY HENPEPbIBHOCTHIO u
$ynxumn. Meroxn muddepeHIPyeMOCThI0 QYHKINHN B TOUKE. AJTOPUTM pPEIIECHUS
UHTEPBAJIOB HEPaBEHCTB METOAOM UHTEPBAJIOB
KomMbuHaMpOBaHHOE 3aHITHE 8
Tema 4.3 Conep:xanue yueOHOTO MaTepuaa
I'eomerpuuecknii | ['eoMeTpuuecKuil CMBICT TPOU3BOAHONW (PYHKIIMH — YTIJIOBOH
u busnuecknii | koadduiment kacatenbHOH K rpaduky (QyHKIMH B TOUKE.
CMBICT VYpaBHeHHe KacarenbHOH K rpaduky (QyHKOUU. AJNTOpUTM
MPOU3BOIHOM COCTaBJICHUS] YpPaBHEHUS KacaTeJIbHOW K Tpaduky (QGyHKIUU
y=tx)
KombuHaMpOBaHHOE 3aHITHE 4
Tema 4.4 Conep:xanue yueOHOTO MaTepuaa
MOHOTOHHOCTB Bospacranue u yOpiBaHne QyHKIMH, COOTBETCTBHE BO3PACTAHUS
dysxuun. Touku | u yObiBaHMs QYHKIMK 3HAKY IPOU3BOIHOM. 331241 HA MAKCUMYM
JKCTpEMyMa U MUHHMYM. AJITOPUTM HCCIIEN0BaHUS (PYHKIIMH U IIOCTPOCHUS ee
rpaduka ¢ MOMOIIBIO MTPOU3BOAHOM
KombuHMpOBaHHOE 3aHATHE 6
Tema 4.5 Conep:xanue yueOHOTO MaTepuaa
Hccnenosanue
. UccnenoBanne (QyHKUMM Ha MOHOTOHHOCTb W TOCTPOCHHE
GbyHKIUH 1
rpa¢puKoB
MOCTPOCHHE
rpaduKos KombuHaMpOBaHHOE 3aHATHE 6
Tema 4.6 Conep:xanue yueOHOTO MaTepuaa
Haubonsmee u Haxoxxnenue HanOonpIero 1 HAMMEHbLIETO 3HAUeHUH (yHKITHH,
HANMEHbLIEe nocTpoeHne  rpadukoB  C  HCIOJB30BAaHMEM  ammapara
3HAYCHHUS MaTEeMaTHYECKOTO aHAJIN3a
byHxIMN KOMOMHHPOBAHHOE 3aHSTHE 4
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Tema 4.7 lIpogheccuonanvno-opuenmuposannoe cooeporcanue
Haxoxnenue (cooepoicanie NPUKIAOHO20 MOOYJIs1)
ONTUMAJTBHOTO HaumeHnbinee u HaubobIee 3HaAYeHHE YHKIINH
pe3yJsbTaTa C IIpakTuueckoe 3aHsTHE 6
MOMOIIBIO
MIPOU3BOAHOMN B
MPAKTUYECKUX
3a1a4ax
Tema 4.8 Conep:xanue yueOHOTO MaTepuaa
ITepBooOpaszHas O3HakOMJIEHHE C TMOHSATHEM HWHTErpajga M MepBOOOpasHOW st
byHKIHH. ¢bynkumu y = {(x). Pemmenne 3anad Ha cBsi3b IepBOOOpa3HON U ee
IIpaBuna NPOM3BOIHOW, BBIUUCIEHUE TEPBOOOPA3HOW [IJIsl  JTaHHOM
HAX O)KICHHUS ¢bynkumnn. Tabnuma Gopmyn aisi HaXOXKIEHHsSI EPBOOOPA3HBIX.
nepBooOpasHbIx | M3yueHue npaBuiia BLIYHCIEHUS TIEPBOOOPA3HOM
KomMbOuHaMpOBaHHOE 3aHITHE 4
Tema 4.9 Conep:xanue yueOHOTO MaTepuaa
[Tnomane 3anauu, NpUBOASIINE K IOHATUIO OIPeNeIEHHOrO UHTerpaja — o
KPUBOJIMHEUHON BBIYUCJECHUH IUJIOIIAAN KPUBOJHMHEHHON Tpaneuuu. llonsTue
Tpaneuuu. OmpeneNéHHoro uHrerpana. ['eomerpudeckuii U (HU3MIECKHIA
®opmyna CMBICST ompenefeHHoro uHterpana. @Popmyna HeroToHa -
HbroToHA — JleiiOHuna.
JleiitOHuma Pemenne 3amay Ha NpUMEHEHHE HWHTErpaja IJisi BBIYMCIICHUS
($U3NIECKUX BETMYMH U TUIOIAAeH
KomMbuHMpOBaHHOE 3aHITHE 4
Tema 4.10 Conep:xanue yaeOHOToO MaTepuaa
Pewenue 3anau. @opmynel 1 mpaBuia auddeperunpoBanus. MccnenosaHue
IIponssonHas u ¢yHkuuii ¢ momomb0  npousBomHo.  Haumbompimee wu
nepBooOpazHas HAVMEHbLIee 3HAUCHUs (DYHKIIHL.
(GyHKIUU. Brraucnenue nepsoodpasnoii. [I[pumeHenune nmepBoodpasHO
KombuaMpOBaHHOE 3aHITHE 2
KonTponbsHas pabora 2
Pasnen S. MHOrorpaHHHKH H TeJla BpalleHHs 34
Tema 5.1 IIpusma, | Comeprkanue yaeOHOro MaTepuaia
napamnenenunesn, | Ilpusma (HaxkioHHAsA, TpsMasi, MPABHJIbHAs) U €€ 3JIEMEHTHI.
ky0, mupamuna u | Iapannenenunen. CaoiicTBa MPSIMOYTOJILHOTO
UX CeUeHUsI napamenenunena. Ky6. [Tupamuna u e€ snementsl. [IpaBunbHast
nupamMuiaa
KombuHaMpOBaHHOE 3aHATHE 8
Tema 5.2 Conep:xanue yueOHOTO MaTepuaa
IIpaBunbHbIC I[Inowans  NOBEPXHOCTM  MHOrorpaHHukoB.  Ilpocreiimne
MHOTOIPDaHHUKH B | KOMOWHAIIMM ~ MHOTOTPAaHHUKOB.  BBIYHMCIEHHE  3JIEMEHTOB
JKU3HU NPOCTPAHCTBEHHBIX  (uryp  (péOpa, AuMaroHamu,  yIJbl).
IIpaBunbHbBIE MHOTOTPAaHHUKHU
KombuanpOBaHHOE 3aHITHE 4
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Tema 5.3
Iununanp, xonyc,
miap U ux
cedyeHust

lIpogheccuonanvno-opuenmuposannoe cooepocanue

(cooeporcaniie NPUKIAOHO20 MOOYI5l)

Humuaap, xonyc, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO
KPYTrOBOTO MJIMHIIPA, MPSIMOTO KPyroBoro konyca. Mzobpakenue
TeN BpalleHus Ha Iutockoctu. IlpencraBneHune o0 ycedéHHOM
konyce. CeueHmst koHyca (mapajulelbHOE OCHOBAHUIO M
NpOoXomslee Yepe3 BEPIINHY ), CEIeHNs TUINHAPA (apalIeIbHO

U TIEPIISHIUKYJISIPHO OCH), CeUeHUsIX mapa. Pa3BépTka mummHapa

U KOHycCa
IIpakTuyeckoe 3aHsATHE 4
Tema 5.4 O6wvemnl | Comepxanne yueOHOrO MaTepuaa
u miomaay | O6beM mnpsiMoyronpHoro mnapamwienenumnena. OOvem  kyOa.
MOBEPXHOCTEN O6mbembl npssMoi pu3Mbl B LWIHHAPA. OOBEMBbI MUPAMUABI U
TeN koHyca. OObeM mapa
KomMbOuHaMpOBaHHOE 3aHITHE 8
Tema 5.5 lIpogheccuonanvno-opuenmuposannoe cooeporcanue
IIpumepst (cooepoicanie NPUKIAOHO20 MOOYJIs1)
CUMMETpUI B [TonsiTHE O CUMMETPHUH B MPOCTPAHCTBE (LIEHTpPAJIbHASL, OCEBas,
npodeccuu 3epKajIbHas).
OO6obuienne npencraBieHUl O MPAaBUJIBHBIX MHOTOTPAHHUKAX
(TeTpasnp, KyO, OKTadAp, AOACKAIAP, HKOCASAP).
IIpumepr! cummeTpuii B mpodeccuu
IIpakTuyeckoe 3aHATHE 4
Tema 5.6 Conep:xanue yueOHOTO MaTepuaa
Pemenne sanad. oG oy o IUIOLIAH TIOBEPXHOCTH MHOTOIPAaHHUKOB U Tl
MHororpaHHUKH BpAIIeHHS
4 TeJa BpatleHuA KombuHaMpOBaHHOE 3aHITHE 4
KonTponbeHas pabora 2
Pa3zgen 6. Crenenu u kopHu. CteneHHasi, moka3aTejbHasi U Jorapupmmuyeckas 42
byHxuun
Tema 6.1 Conep:xanue yueOHOTO MaTepuaa
CrenenHas IlonAaTHEe KOpPHA N-O CTENEHM W3 ACHUCTBUTEIBHOIO YHCIA.
ynkums, ee ®yukuun y = Vx ux cpoiictsa u rpaduxu. CBOiCTBA KOPHS N-
CBOMHCTBA. oii crenienu. [IpeobpazoBaHre NPPALMOHATIBHBIX BBIPAKEHHIH
IIpeobpasoBanne | KomGHHIPOBAHHOE 3aHATHE 4
BBIPAXXEHUII C
KOPHSIMH N-OH
CTENeHU
Tema 6.2 Conep:xanue yaeOHOTO MaTepuaa
CsaoiicTBa ITonsiTue cTeneHu C paLMOHANBHBIM Moka3aTesneM. CTerneHHbIe
CTENeHHU C (byHKIMH, NX CBOHCTBA U TpauKu
pauuoHabHbIM U | KoMOMHHUPOBaHHOE 3aHITHE 6

NeNCTBUTEILHBIM
IOKa3aTesIMA
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Tema 6.3 Conep:xanue yueOHOTO MaTepuaa
Pemenne PaBHOCHIIBHOCTE HpPALMOHANBHBIX ypaBHEHUN. Metoabl HX
UPPALMOHANIBHBIX | PelIeHMsI
ypaBHEHUI KoMOuHMpOBaHHOE 3aHSTHE 4
Tema 6.4 Conep:xanue yueOHOTO MaTepuaa
IlokasarenbHas CreneHb C MNPOU3BOJIBHBIM JI€HCTBUTENBHBIM IIOKA3aTeNEM.
byHkums, ee OnpeneneHne TMOKa3aTeNbHOW (YHKUMM M €€ CBOWCTBA.
CBOJCTBA. 3HaKOMCTBO C IPUMEHEHNEM MTOKa3aTebHON PyHKUMH. Permenue
IlokasarenbHble MOKA3aTeNbHBIX YPABHEHUI METOAOM YPABHUBAHUS [TOKa3aTENeH,
ypaBHEHUS U METOIOM BBEICHHMsS HOBOH NepeMeHHOH, (YHKLHNOHAIBHO-
HEPaBEHCTBA rpadpuuecKuM MEeTOIOM. PerieHne moka3aTebHbIX HEPABEHCTB
KomMbOuHMpOBaHHOE 3aHITHE 8
Tema 6.5 Conep:xanue yueOHOTO MaTepuaa
Jlorapu¢m uncna. | Jlorapupm  uucma.  CsoiictBa  norapudmon.  Oneparms
CsaoiicTBa JorapupMUpPOBAHUS
norapupmoB KoMOHMHUPOBAHHOE 3aHATHE 6
Tema 6.6 Conep:xanue yaeOHOTO MaTepuaa
Jlorapupmuuecka | Jlorapudpmudeckass ¢yHkuus u ee cBoiictBa. I[loHsiTHe
s QyHKUOMS, ee norapudpmmuueckoro ypasHeHHs. Omnepauusi NOTEHIMPOBAHUS.
CBOJNCTBA. Tpu OCHOBHBIX METOJa PELICHHUS JOrapU(PMHUUECKUX YPABHEHUIL:
Jlorapupmuuecku | GpyHKIMOHATBHO-TpaGUUECKUii, METO MMOTEHIIMPOBAHUS, METOL
€ YPaBHEHUH, BBEJICHUSI HOBOU nepeMeHHoi. JlorapupMudeckre HepaBeHCTBA
HEPaBEeHCTBA KomMbuHMpOBaHHOE 3aHITHE 8
Tema 6.7 lIpogheccuonanvno-opuenmuposannoe cooeporcanue
Jlorapudmsl B (cooepoicanie NPUKIAOHO20 MOOYJIs1)
IPUPOAE U IIpumenenue sorapudma. Jlorapudpmuueckass coupaitb B
TEXHUKE npupoze. Ee maremarudeckue CBONCTBA
IIpakTuyeckoe 3aHATHE 4
Tema 6.8 Conep:xanue yaeOHOTO MaTepuaa
Pemenue 3anau. Crenennas, mnokasaTenbHass M Jorapudmudeckas (QyHKLIUH.
CreneHnHas, Pemenne ypaBHeHui
nokasarejbHas U | KomOMHUpPOBaHHOE 3aHSATHE
norapudmuyecka | KonrponsHas pabota 2
st pyHKUIIH
Pa3nen 7. JjieMeHTBI TeOpUHU BEePOSITHOCTEH H MATEMATHYECKOH CTATHCTHKH 32
Tema 7.1 Conep:xanue yueOHOTO MaTepuaa
CoOpbiTHE, CoBMecTHBIE ©  HECOBMECTHbIe coObITHs.  Teopembl O
BEPOSITHOCTb BEPOSITHOCTH  CyMMBI  COOBITHI. YCIIOBHast  BEPOSTHOCTb.
coOBITHS. 3aBUCHMBIC U HE3aBUCHMbIe COOBITHS. TeopemMbl O BEPOSATHOCTH
CnoxeHue u MPOU3BENCHUST COOBITHIA
YMHOXXECHHUE KombuHaMpOBaHHOE 3aHIATHE 8
BEPOATHOCTEMN
Tema 7.2 IIpogheccuonanvno-opuenmuposannoe cooeporcanie

BeposTHOCTE B

(cooeporcaniie NPUKIAOHO20 MOOYI51)
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npodecCHOHANTbH

OTHOCHUTENBHAST YAaCTOTA COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH.

BIX 33/1a4ax Craructudeckoe onpeneaeHue BEPOSITHOCTH. Ouenka
BEPOSTHOCTH COOBITHS
IIpakTuyeckoe 3aHATHE 8
Tema 7.3 Conep:xanue yueOHOTO MaTepuaa
JuckperHas Bunbt  cnyualinbix  BenuuuH.  OmnpegeneHue  TUCKPETHOM
ciy4anHas CIlydyaiiHON BeIMYMHBL. 3aKOH paclpefeseHuss AUCKPETHOH
BEJINYMHA, 3aKOH | CJly4ailiHON BeIM4YUHBI. Ee 4MClOBbIe XapaKTEPUCTUKU
ee KombuHaMpOBaHHOE 3aHITHE 8
pacnpeneneHus
Tema 7.4 3anaun | Conmepkanne yueOHOro MaTepuaa
mareMaTuueckoi | IlepBuuHast oOpaboTKa CTAaTHCTUYECKHUX MAaHHBIX. YHCIOBBIE
CTaTHCTUKH. XapaKkTEePUCTUKHU (CpenHee apupMeTHUeCcKoe, MEINaHa, pa3Max,
mucniepcust). Pabora ¢ Tabnumamu, rpadukaMu, tuarpaMMaMu
KomOuHupoBaHHOE 3aHSTHE 6
Tema 7.5 Bunbi cobbITHiA, BEpoATHOCTD COObITHH. CIIOKEHNE U YMHOKEHHE
DJIeMEHTBI BEpOSITHOCTEH. [lUCKpeTHast ciydaiiHash BeIWYMHA, 3aKOH €€
Teopuu pacnipeneneHus. 3agaund MaTeMaTUUECKON CTATUCTUKU.
BeposiTHOCTeH 1 | KonTposbHas pabora 2
MaTEeMaTU4YECKON
CTaTUCTUKH
HWunusuayanpHbIl NPOEKT 10
IIpomexyTounas arrecranus (Jx3ameH)
Bcero: 252
2.3. BOIIPOCHI HTOIOBOTI'O KOHTPOJIA 3HAHUI IO YYEBHOM
JUCIUIVIMHE «MATEMATHUKA»
Auredpa.
1. TlonsTHe nepuonuveckoil GyHKINH, MPUMEP, MILTIOCTPalus Ha rpaduke.
2. CsoiicTBa CTeNeHel ¢ pallMOHANbHBIM MOKa3aTeneM. JlokazaTeabcTBO O10H U3 TEOpEM
(10 BBIOODY ).
3. TlonsTre o0 TOuKax MakcCUMyMma (MUHUMyMa) QYHKIHH, IpUMep, rpaduyeckast
UJUTIOCTpALUs.
4. BeiBon oOmieli popMyJIbl KOPHEH ypaBHEHHS Sin X = d.
5. IlonsTue apkcuHycCa 4HCiIa, IPUMED.
6. OCHOBHOE CBOICTBO MEePBOOOPA3HOM, €r0 FeOMETPUIECKAs HILTIOCTPALIHS.
7. llonsATHE apKKOCHHYyCA YUCIa, IPUMEDP.
8. TlokaszarenpHast pyHKIUS, €€ cBOMCTBA U rpaduk. Jloka3arenbCTBO OMHOTO U3 CBOMCTB
(10 BBRIOODY).
9. llonsATHE apKTaHreHca 4ucia, MpuMep.

10. Jlorapupmudeckas pyHKuus, e€ cBoiicTsa 1 rpaduk. JlokazaTenabCTBO OJHOTO U3

CBOWCTB (110 BEIOODY).
11. IlonATHE NPOU3BOAHOM, €€ MEXaHUYECKUI CMBICII.
12. BriBon o01ueti popMyJiel KOpHEH ypaBHEHUST COS X = d.
13. IloHATHE NPOU3BOAHOM, €€ FEOMETPUUECKUI CMBICIL.
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14.
15.
16.
17.

18.
19.

20.

21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

31

32.

Nk =

=N o

he

15

21

BriBon oOrmeti popmyIbl KOpHEH ypaBHEHHS 1g X = d.

Caoiictia jorapudmos. J[okazareabCTBO OMHON U3 TeopeM (IO BBIOOPY).

[TonsiTre 0 mepBooOpasHON QyHKIHH.

@DyHKLMS TAHTEHC, €€ CBOMCTBA U rpaduk. J{0Ka3aTeabCTBO OJHOTO U3 CBOKCTB (110
BBIOODY).

[MousTue 00 uHTErpase.

@DyHKLMA CHHYC, €€ cBOMCcTBa U rpaduk. Jloka3aTenbCTBO OHOTO U3 CBOMCTB (110
BBIOODY).

®opmyna Herotona — Jlefibauna. I[Ipumep npumeHeHus1 GOpMYJIIbI A1 BEIYUCICHHS
HHTErpaos.

DyHKLHUSA KOCUHYC, €€ CBOMCTBA U rpaduk. JloKa3aTeabCTBO OJHOTO U3 CBOHCTB (110
BBIOODY).

[IpaBuno HaxoxAeHHUS] HANOOJBINEro (HauMeHbIero) 3Hadennst pynkunn. [pumep.
[TonsiTre sxcrpemyma pynkumu. [pumep.

IIpu3Hak nocTosHCTBA QYHKIMH Ha poMexxyTke. [IpumMep, rpaduyeckas WILTFOCTPALIHSL.
Teopema o0 BbIUKCIIEHUH IIJIOLIAAN KPUBOJIMHEWHON Tpanenuy.

dopmyia At BEIMUCISHHS TPOU3BOIHON CIOXKHON (yHKIHH.

Haxoxnenue nepsoodOpa3Hbix. Jl0ka3aTenbCTBO OMHOTO U3 MPABUIL

Teopema 0 MPOM3BOIHON CyMMBI ABYX (YHKIIH.

Uwucno e. HatypanpHslii torapudm.

JlocTatouHble yciaoBus Bo3pacTanus (YObIBaHMS) QYHKIIHH.

. KacarenpHast. BeiBo ypaBHEHUS KacaTenbHOH K rpaduky nuddepeHupyemMoit GyHKInu

B JAQHHOM TOYKE.
JlocTaTouHble yCIOBHA MaKCUMyMa (MUHUMyMa) QyHKIIHH.

I'eometpus.

B3aumHOe pacnonokeHue IByX NPsSMbIX B MPOCTPAHCTBE ((POPMYITHPOBKHU U IPUMEPHI).
KacarenpHas mII0CKOCTD K LIapy.

B3aumnOe pacnionokeHue IBYX MIIOCKOCTeH ((POPMYITHPOBKH U IPUMEPHI ).

IIpusHak nepneHauKyIsIPHOCTH NPSMOMN U MIJIOCKOCTH.

B3aumnOe pacnionokeHue npsiMoi U IMIIOCKOCTU B MPOCTPAHCTBE ((HOPMYITHUPOBKHU U
TIPUMEPBI).

O0BéM LUTUHIpA.

CaoiicTBa mapajuieNbHbIX TIOCKOCTEH (POpMyTHPOBKA U TIPUMEPHI).

Teopema 0 60KOBOW MOBEPXHOCTU MPU3MBI.

[TepnieHONKYISIP M HAKJIOHHBIE K TUIOCKOCTH ((HOPMYIHMPOBKHU U TPUMEPHI).

. CBolicTBa MPOTUBOJICKALINX TPaHEN MapaljIeNenuneaa.
1.
12.
13.
14.

PaccrosiHue MeXy CKpEIMBAIOIUMHUCS TPAMBIMH ((POPMYJIUPOBKH U TIPUMEPHI).
[Tnomans OOKOBOI MOBEPXHOCTU KOHYCA.

VYTon MexXay CKpeLIBAIOIUMHUCS MPSIMBIMH ((hOPMYIHPOBKA U IPUMED).

O6béM IPU3MBL

. Yron Mexay npsiMoii M INIOCKOCTBIO ((hOPMYJIHPOBKA M IPUMED).
16.
17.
18.
19.
20.

O06BéM nupamMuabl.

YTron MeKay MIOCKOCTSIMH ((POPMYITHPOBKA U TTPUME).

[Tnomans chepsr.

JByrpanHblii yron. JIMHEHHBIH yron ABYrpaHHOro yria ((GopMyJTUPOBKU U TPUMEPHI).
Teopema o0 60KOBOH MOBEPXHOCTH MPABUIIBHOW MUPAMHIBL.

. ITnomanb GOKOBOM MOBEPXHOCTH IIMIIMHAPA.
22.
23.
24,
25.

[Ipusma (popmMyIupOBKa U IPUMEPHI).

[Ipu3HaK MepHEeHANKYISIPHOCTH TUIOCKOCTEH.

[Ipsimas u npaBubHAS TPU3MBI ( POPMYIUPOBKH U IPUMEPHI).

CpoiicTBa NepreHANKYIAPHOCTH MPSIMOIM M TUIOCKOCTH (IOKa3aTeNbCTBO OHOTO U3 HUX).
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26. Mapannenenunen. Ipsmoyroneablil napamenenunen (GOpMyIHPOBKH U IPUMEPHI)
ITpu3Hak mapauienbHOCTH IIOCKOCTEH.

27. Iupamuna (GopMyTHPOBKH U IPUMEPHI).

28. O6béM KoHyCa.

29. IlpasmibHas mupamuaa (GOPMYITHPOBKH U IPUMEPHI ).

30. Humuaap (popMyIHpOBKH U IPUMEPHI).

31. Konyc (popmymupoBkU U IpUMEpHI).

3. XAPAKTEPUCTHKA OCHOBHBIX BHJIOB YYEFHOM AESATEJIBHOCTH

CTYAEHTOB
Copepxkanue XapaKkTepUCTHKA OCHOBHBIX BH/AOB €SI TEJIbHOCTH
o0ydeHus CTYAEHTOB
(Ha ypoBHe Y4eOHbIX AeficTBHIH)
Beenenue O3HakOMIIEHHE C POJIBI0 MATEMATHKH B HAyKe, TEXHUKE,

SKOHOMHKE, MH(POPMALTHOHHBIX TEXHOJIOTUSX U MPAKTHUECKOH
nesTenbHOCTH. O3HaKOMIIEHHUE C LeTSIMU U 3a/ladaMy U3ydeHUs
MateMaTHKH npu ocBoeHuu npodeccuii CI1IO u cnienmanbHOCTEH

CIIO
AJITEBPA
Pa3Burune nousitust 0 |BrimonHeHue apudMeTUdecKuxX NEHCTBUI HAZl YHCIaAMH, COYETasI
qHcie YCTHBIC U MUCbMEHHBIE TPUEMBI.

Haxoxnenue npubInKeHHbIX 3HAYSHUH BEIUYUH U
MOrPEIIHOCTEH BBIYUCIEHHH (a0COMIOTHON U OTHOCUTENBHOM);
CPaBHEHHE YHCIIOBBIX BbIPAKEHHI.

Haxoxnenue omnbok B mpeoOpa3oBaHUSX U BBIYHCICHUSX
(OTHOCHUTCSI KO BCEM MYHKTaM IPOTPaMMBbI)

KopHn, crenenn, jgora- |O3HakoMII€HUE C IOHATHEM KOPHs /1-if CTENEHH, CBOWCTBaMU
pudmsbI pPaauKanoB U MPABUIIAMHU CPABHEHUS] KOPHEH.
@opMyJIUPOBAHUE OMPEAETCHUs KOPHS U CBOMCTB KOPHEM.
Brruucnenue u cpaBHEHUE KOPHEH, BBIMOJHEHUE IPUKUIKH
3HadeHus kopHs. [IpeoOpasoBanre YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, COAEPIKALIUX PATUKAIIBL.

BeinmonHeHne pacueTos o GopMyiam, ConepKauM paguKabl,
OCYILECTBIISAST HEOOXOIMMBIE TIOACTAHOBKH U MPeoOpa30BaHusl.
OnpenesneHye paBHOCUIBHOCTH BbIPAXKEHUII C pajuKajlaMu.
Pemenne nppannoHanbHbBIX YPABHEHUI.

O3HakoMJIeHHE C TOHATHEM CTENEeHU C JeHCTBUTEIbHBIM
MOKa3aTeNeM.

Haxoxnenue 3HaYUeHUN CTENEHHU, UCIIONB3Ys IPU
HEOOXOIMMOCTH HHCTPYMEHTAJIbHBIE CPECTBA.

3anuceiBaHNE KOPHS N-H CTETIEHU B BUIE CTENEHH C IPOOHBIM
MoKasarejeM U Hao0OpOT.

DopMyMpOBaHNE CBOWUCTB CTeNeHeN. Bruncienne crenexei ¢
paLMOHANbHBIM [TOKA3aTENEM, BBINOIHEHUE TPUKUAKHA 3HAYCHUS
CTEINEHHU, CPABHEHUE CTEIIEHEH.

[IpeobpazoBaHne YUCIOBBIX 1 OYKBEHHBIX BBIPAYKEHHIH,

cozep KalluX CTENEeHU, IPUMEHsIs CBOMCTBa. Pemenune
MOKA3aTEIbHBIX YPABHEHU.
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O3zHakoMiieHHEe ¢ TPUMEHEHHEM KOpHEN U CTereHel mpu
BBIYMCIICHUH CPEHUX, NEJIE€HUU OTPE3KA B «30JI0TOM CEUECHUUY.
Pemenne npukiagHbIX 3a4a4 HA CIOKHbIE IPOLIEHTHI

IIpeodpasoBanue anre-
Opanueckux
BbIPAKEHHH

BeinonHeHne npeoOpa3oBaHmii BEIPAKEHUH, TPUMEHEHHE
(dbopMyJ1, CBA3aHHBIX CO CBOWCTBAMU CTEMEHEH U JIorapru)MoB.
Omnpenenenne 001aCTH JOMYCTUMBIX 3HAUEHHUH
JorapupMUUEcKOro BolpakeHus. Pemenne norapudmudecknx
YpaBHEHUI

OCHOBbBI TPUTOHOMETPUN

OcCHOBHBIC TOHATHSA

Hsydenne paguaHHOrO METOA U3MEPEHUS YIJIOB BPALLECHUS U UX
CBSI3M ¢ IpaaycHOM Mepoil. U300pakeHue yriioB BpameHus Ha
OKPY>KHOCTH, COOTHECEHHUE BEJINYHHBI YIJIa C €r0
PacroIOKEHUEM.

Conepxkanue
00yueHus

XapakTepucTHKA OCHOBHBIX BUOB AeATEJIbHOCTH
CTYAEHTOB (HA YPOBHe Y4eOHBbIX AeiiCTBHIl)

dopmyTupoBaHUE ONPEAETICHHA TPUTOHOMETPUIECKUX (PYHKIINH
IJIs1 YIJIOB MOBOPOTA U OCTPBIX YIVIOB NMPSMOYTOJIBHOTO
TPEYTrOJIbHUKA U OOBSCHEHHE UX B3aUMOCBSI3H

OcHoBHBIE TPUTOHOMe-
TPHYeCKHUe TOXKIeCTBa

HpI/IMeHeHI/Ie OCHOBHBIX TpI/IFOHOMeTpI/ILIeCKI/IX TOXOCCTB OJIA
BBIUUCIICHHS 3HAUYEHUH TPUTOHOMETPUIECKUX (PYHKLUH 110
OIHOU U3 HUX

IIpeodpa3oBanus npo-
cTeHImmnx
TPUTOHOMETPHYECKHUX
BBIPA’KeHHH

HzydeHne OCHOBHBIX (pOPMYJ TPUTOHOMETPHH: (POPMYJIBI
CJIOJKEHUS, yIBOCHHUSI, TIPEOOPa30OBaAHMS CyMMBI
TPUTOHOMETPHUECKUX (DYHKIHIA B IPOU3BENEHUE U
NPOM3BEACHUS B CyMMY U IPUMEHEHHE MTPH BBIYUCIEHUH
3HAYEHHs TPUTOHOMETPHUYECKOT'O BBIPAKEHHS M YIIPOLIEHHS €T0.
O3HakoMJIeHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUIHON
OKPY’KHOCTH ¥ MTPUMEHEHHE X i1 BEIBOAA (OPMY.T
NPUBEICHUS

IIpocTerimme TpUroHO-
MeTpH4YeCKHe YpPaBHe-
HHS U Hepasencmea

Pemenne no ¢popmynaM U TPUTOHOMETPUIECKOMY KPYTY
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

IIpumeHeHue oOLIMX METOIOB PEIIeHUs YpaBHEHUI (ITpUBEICHHE
K JINHEHHOMY, KBaPaTHOMY, METOJI Pa3JIO>KCHUSI HA MHOKUTEIH,
3aMEHbI TEPEMEHHON ) MTPH PELICHHH TPUTOHOMETPUIECKHX
ypaBHEHHI. Y MEHHE OTMEYaThb Ha KPyre PEeIIeHHs MIPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APpKCHHYC,
APKKOCHHYC,
APKTaHIeHC YHCJIA

O3HakOMIIEHHE C TIOHSTHEM OOPaTHBIX TPUTOHOMETPHUYECKUX
byHKIMA.

H3yuenne onpeneneHuil apkcuHyca, apkKKOCHHYCa, apKTaHTeHCa
qrcia, GOpMyJIHPOBAHNE UX, H300pakeHHE HAa €ITMHUYHOM
OKPY’KHOCTH, MPUMEHEHHE MTPH PELICHUH YPABHEHUH

®YHKIHNH, UX CBOUCTBA U TPAOUKH

DyHKUIHH.
IlonsiTue o
HeNpPepPLIBHOCTH
dyHKuUN

O3HakoMJIeHHE C TOHATHEM NEPEMEHHOM, IpuMepaMu
3aBHCHUMOCTEH MEXAY NEPEMEHHBIMU.

O3HakoMIIEHHE ¢ TIOHSTHEM TpaduKa, ONpeneIeHne IPUHaIIeK-
HOCTH ToukH rpaduky ¢pyakumn. Onpenenenue no Gpopmye
npocTeiiel 3aBUCUMOCTH, Buaa ee rpaduka. Beipaskenue mo
(dbopMyJie OTHON MepeMEHHOM Yepes apyrue.

O3HakomiieHHe ¢ onpeneneHneM QyHKIH, GOpMyITHPOBaHNE
ero. Haxosknenue oOnactu onpeneneHus 1 00JaCcTH 3HAYCHUN
byHKIIMHU
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CsoiicTBa pyHKIHMH.
I'pa¢puueckas uaTep-
nperanust. llpumepsl
(pyHKIHOHATBLHBIX 3a-
BHCHMOCTEH B
peaibHBIX NPOLECCax H
SIBJICHHSIX

O3HakomiieHHe ¢ mpuMepaMu (QyHKITHOHAIBHBIX 3aBHCUMOCTEH B
peanbHBIX MPOLIECCaX U3 CMEKHBIX TUCLUILTHH. O3HAKOMIICHHE C
JOKa3aTeIbHBIMH PACCy KICHUSAMH HEKOTOPBIX CBOICTB
JMHEWHOW U KBaIpaTUIHOHN (PyHKIUH, MpOBEAEHHE HCCITEO-
BaHUs IMHEHHOM, KyCOUHO-TMHEWHOM, APOOHO-TMHEHHOHN 1
KBaJPaTHYHON (PYHKIIMH, TOCTPOCHUE UX TPa(UKOB.
[Toctpoenue u urenue rpapukoB GpyHkuuii. UccnenoBanue
byHKIHH.

CocraBnenne BUOB (PYHKUUH IO JAHHOMY YCJIOBHIO, PEIICHHE
3a7a4 Ha KCTPEMYM.

BeinonHerne npeodpaszoBannii rpaduka GyHKINN

OopaTHble pyHKUUH

Usyuenune nonamusn obpamuoii pynkyuu, onpeneneHne Buaa u
nocmpoenue 2paguxa oopamuoil YyHKYuU, HAX0AHCOEHUE ee
obnacmu onpeoenenus u oonacmu suavenuii. [Ipumenenune
CBOWCTB (PYHKLUH MPU UCCIEAOBAHUN YPABHEHUH U PELICHUN
3aja4 Ha 3kcTpeMyM. O3HAKOMIIEHHE C TIOHSTHEM CIIOXKHON
dyHKIIMHU

CreneHHble, MOKa3a-
TeJIbHBIE, JJorapudpmu-
YyeCKHe H TPUTOHOMe-
TpHYeCKHe (PYHKLHH.
O0paTHble TpUroHOMe-
TpUYecKHe PYHKIUH

Boruncienve 3HaueHNH QyHKIHA 0 3HAYEHUIO apryMeHTa.
OmnpeneneHne NOJOKEHNSI TOUKU Ha rpaduke 1o ee
KOOpIHWHATaM U Ha00OpOT.

Hcnonb3oBaHue CBOHCTB (DYHKIUH Il CDABHEHUST 3HAUSHU I
cTerneHel u jorapudmos.

IMocTpoenue rpadMKOB CTEMEHHBIX U JIOTapUPMUIECKIX
byHKIMA.

Conepxkanue
0o0yueHus

XapakTepuCcTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH
CTYAEHTOB (HA YPOBHeE Y4eOHBbIX AeiiCTBHIl)

Pemenne nokasarenabHbIX U JOrapu(pMUIECKUX YPABHEHHH U
HEPABEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HakoMJIeHHE C MTOHATHEM HEeINPephIBHON NEpUOANYECKON
¢byHkuMH, GopMyNIHpOBaHHE CBOHCTB CHHYCA H KOCHHYCA,
MOCTPOCHUE X rpaduKoB.

O3HakOMIIEHHE C TIOHSTHEM TapMOHHYECKUX KOeOaHul 1
NpUMepaMHu rapMOHMYECKUX KOJNIeOaHUMN ISl OMUCAHUS
MPOIIECCOB B (PU3HKE U APYTHX OONACTSIX 3HAHMSIL.
O3HakoMJIeHHE C TOHATHEM Pa3pbIBHOMN MEPUOIUYECKON
¢byHkumu, GopMyIHpOBaHUE CBONCTB TAHI€HCA U KOTAHTEHCA,
MOCTPOCHUE X rpaduKoB.

IIpumeHeHue CBOMCTB (PYHKUMI AJIsT CPAaBHEHUST 3HAUCHUH
TPUTOHOMETPHUECKUX (PYHKLUMH, PEIICHUS] TPUTOHOMETPHYECKUX
ypaBHeHUil. [locmpoenue epaghuros obpamnvix
mpueoHomMempuyeckux Qyuxkyuii u onpeoeienue no
epagukam ux ceoiicms. BrinonHeHue npeodpa3zoBaHus
rpa¢puKoB

HAYAJA MATEMATHYECKOI'O AHAJIN3A

ITocjiea0oBaTEe ILHOCTH

O3HakOMIJIEHHE C TIOHATHEM YHCIIOBOH NOCIEIOBATEIbHOCTH,
croco0aMu ee 3a1aHusl, BBIYUCICHUSIMHI €€ YJICHOB.
O3naxkomienue ¢ nousmuem npeoenda
nociaeoosamenvrocmu. O3HaAKOMIIEHHE C BBIYHCICHUEM CYMMBbI
OECKOHEYHOTr0 YMCIIOBOrO Psiia Ha MPUMEPE BBIYMCICHHS CYMMBbI
0eCKOHEUHO yObIBaIOIEH reOMETPUIECKON MPOrpecCH.
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Pemenne 3ana4y Ha mpuMeHeHNE POPMYIIBI CyMMBbI OECKOHEUHO
yObIBarOIEH reOMETPUIECKON IPOTrPecCHH

IIpoussoanas u ee
NpHMEHEeHHe

O3HakOMIIEHHE C TIOHSTHEM POU3BOIHOM.

Uzyuenune u GopMyIHpOBAHHE €€ MEXAHUIECKOTO U
reOMETPHUYECKOrO CMBICIIA, H3YUEHHE aJITOPUTMA BBIYUCICHHS
NPOM3BOIHON Ha MPUMEPE BBIMUCIEHHUSI MTHOBEHHON CKOPOCTH H
yIJI0BOTO KO3 (HULIMEeHTa KaCaTeIbHOM.

CocraBiieHne ypaBHEHUS KacaTelbHOW B 00IeM Bue. Y CBOSHUE
npaBmwt AUG G epeHIUPOBAHNS, TAOIUIIBI MPOU3BOTHBIX
3JIEMEHTAPHBIX QYHKIUH, MPUMEHEHHUE IS
muddepeHmpoBanus GyHKUNH, COCTABICHUS YPAaBHEHUS
kacatespHON. M3ydueHne TeopeM O CBsI3U CBONCTB (PyHKLIUU U
MPOU3BOIHOM, (POPMYITUPOBKA UX.

[IpoBeneHue ¢ MOMOIIBIO MPOU3BOAHON UCCIEAOBAHUS (PYHKIUH,
3aIaHHOH (POPMYJIOH.

YcTaHOBIEHUE CBSA3H CBOMCTB (DYHKIIMH U IPOU3BOAHOH 11O MX
rpaduxam.

IIpumenenune nponu3BOIHOMN AJIs PELIEHUs 3a1a4 HA HAXOXACHUE
HanOOJbIIEr0, HANMEHBIIETO 3HAYSHHSI U Ha HAXOXKICHHE
JKCTPEMyMa

I[lepBoobpa3nas u
HHTErpaJj

O3HakoMIIEHHE ¢ TIOHSTHEM HHTErpajia U mepBooOpa3HOM.
UzydeHne npasuiia BBIYHCICHUS MIEPBOOOPA3HOIN U TEOPEMBI
Hrerorona— Jlefibanna.

Pemenne 3anay Ha CBsI3b MEPBOOOPA3HOI U €€ MPOU3BOIHOM,
BBIUHCIIEHHE [TEPBOOOPA3HOM It JAaHHOH (DYHKIIHH.
Pewenue 3a1a4 Ha NpUMeHEHUE UHTErpaja sl BBIYUCIEHUs
(U3NYECKUX BEJIMYNH M TUIOIAneH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUS U CHCTEMBI
ypaBHeHuUil
HepaBencrsa u cucre-
MbI HEPABEHCTB €
ABYMSI IEPEMEHHbIMHU

O3HakoMJIeHHE C TPOCTEHIINMH CBEIEHUSMHU O KOPHSIX
anreOpandecKnx ypaBHEHUH, MOHITUAMHU HCCIEIOBAHUS
YPaBHEHHU U CUCTEM YPABHEHHUI.

Hsydenne Teopun paBHOCUIBHOCTH YPABHEHUH U €€
npuMeHeHus. [IoBTopeHune 3annucu peneHus: CTaHAapTHBIX
ypaBHEHUH, MpUeMOB NpeoOpa3oBaHusl YPABHEHUH JIJIs1 CBEICHHUS
K CTaHJaPTHOMY YPaBHEHUIO.

Coaepxanue o0yueHust

XapaKkTepHCTHKA OCHOBHBIX BH/AOB JIeAT€JIbHOCTH CTYJE€HTOB
(Ha ypoBHe YueOHbIX AeficTBHIH)

Pemenne pannoHanbHBIX, HPPALIMOHAIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPHUECKUX YPABHEHUN U CUCTEM.

Hcnonp3oBaHue CBOWCTB U rpaUKOB (PYHKLUNH TSI pELISCHHST
ypaBHeHuil. [IoBTOpeHNE OCHOBHBIX TPUEMOB PELIECHUS CUCTEM.
Pemenue ypaBHeHUI ¢ MPUMEHEHUEM BCEX TPUEMOB
(pa3iokeHHs Ha MHOXKUTEIH, BBEICHHSI HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TPagUuecKoro MeTo/a).

Pemenne cucrem ypaBHEHH C IPUMEHEHUEM PA3INYHBIX
crioco0oB. O3HaKOMIIEHHE C OOIUMH BOIIPOCAMHU PELICHUS
HEPaBEHCTB U MCIIOJIb30BAHUE CBOMCTB U rpaduKoOB PyHKIMH
NPU PELICHUH HePaBeHCTB. PelneHe HepaBeHCTB U CUCTEM
HEPaBEHCTB C IPUMEHEHHUEM Pa3IMYHBIX CIIOCOOO0B.
IIpMeHeHne MaTeMaTHIECKUX METOJIOB JUIsl PELICHUS
COIEPIKATENBHBIX 337a4 M3 PA3JHMYHBIX 00JacTell HAyKH U
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npakTUKN. VIHTepnpeTupoBaHue pe3yibTaToB C y4eTOM
peasibHbIX OrpaHUyeHui

3NEMEHTbl KOMBUHATOPUKWN, TEOPUN BEPOATHOCTEN U

OCHOBHbIe MOHATKA
KOMOWHATOPUKU

SNeMeHTbI TeopUn
BEPOSATHOCTEW

MpeacTaBneHne AaHHbIX
(Tabnuubl, gnarpaMmmel,

rpagukmn)

MpsAMbIE K NNOCKOCTU
B NPOCTpPaHCTBE

OCHOBHbIEe MOHATUSA
KOMOGMHaTOPUKN

CTATUCTUKN

M3yyeHne npaBnna KOMOUHATOPUKU U TPUMEHEHME
npwv pelweHnn KOMGMHATOPHbIX 3ajay.

PeweHne KOMOGMHATOPHbLIX 3aj4ay MeToa0M nepebopa

W No NpPaBuUNy YMHOXEHMUA.

O3HaKOMNEeHNEe CNOHATUAMM KOMOUHATOPUKN:
pasMelw,eHUAMM, COYeTaHUAMMU, NMepecTaHOBKaAMN n
hopMynamu NS UX BblYUCNEHUA.

O6bACHeHUEe M NPUMEHEHNE GOPMYN ANA BbIYNCNEHMUA
pasMelW eHnin, NnepecTaHOBOK U COYETaHMN Npwu
peweHnn 3agaud.

O3HakomneHne ¢ 6GMHOMOM HbIOTOHA U TPEYTO/IbHUKOM
Mackanga. PelwleHne NnpakKTUYECKNX 3a4au C
MCNONb30BaHMEM NOHATUIA N NPaBUN KOMOUHATOPUKH

N3yuyeHne Knaccmyeckoro onpeaeneHuns BepoaTHOCTH,
CBONCTB BEPOATHOCTMW, TEOPEMbI O CyMMe
BEPOATHOCTEN.

PaccMOTpeHWe NPUMEPOB BblYNC/IEHUSA BEPOATHOCTEA.
PeweHne 3agay Ha BblYNCNEHNE BEPOATHOCTEN COObITUI

O3HaKOM/IeHWEe C NpeACcTaBAeHUEM YNCNOBbIX AaHHbIX
N NX XapakTepucTukamu.
PelweHne npakTUyecknx 3agay Ha 06paboTKy
YMNCNOBbIX @aHHbIX, BBIYUNCNEHNE UX XapPaKTEPUCTUK
FTEEOMETPUNA
®opMynupoBKa 1 NpuBeAeHNe fLOKa3aTeNbCTB NPU3HaKOB
B3aMMHOI0 PAaCMofIOKEHNS NPAMbIX U NIOCKOCTEN.
Pacno3HaBaHVe Ha YepTeXxxax U MOAensx pasivMyHbIX Cly4aes
B3aMMHOI0 PAcrofIOKeHNA NPSAMbIX U NIOCKOCTENR,
aprymeHTMpPOBaHME CBOUX CYXAEeHWA. DopMynmpoBaHue
onpeAeneHnin, NPU3HAKOB M CBOWCTB NapasiienbHbIX U
nepneHANKYNAPHbIX NAOCKOCTEW, ABYTPaHHbIX U MHENHbIX
YrNoB.
BbInonHeHVe NOCTPOEHUSA YII0B MeXAY NPSMbIMU, NPSMON 1
MI0CKOCTbIO, MEeXAY NJIOCKOCTAMM MO ONUCAHUIO 1
pacrno3HaBaHue Nx Ha Mofensx.
MprYMeHeHe NPU3HAKOB ¥ CBOMCTB PacMOIOXEHUS NPAMbIX W
M/IOCKOCTEN NpY peLleHnn 3asay.
N306paxkeHne Ha pUCyHKax M KOHCTPYMPOBaHWE Ha MOAENAX
NepneHANKYNAPOB N HAKMOHHBIX K MA0CKOCTYU, MPAMbIX,
napanfienibHbIX NJ0CKOCTENR, YII0B MeXAy NpsMoi v
MNOCKOCTbIO 1 060CHOBaHWE NMOCTPOEHWS.
PelleHve 3aa4y Ha BblYUCIEHNE TEOMETPUYECKUX BEIMUUH.
OnucbI-BaHMe pacCcTOAHMSA OT TOUYKM 4O NAOCKOCTU, OT NPSMOit
[0 MI0CKOCTU, MeXAY NNOCKOCTAMU, MeXAY CKpeLLMBaloLLNMUCS
NPAMbIMUW, MEXAY NPOU3BO/IbHBLIMU (hMrypamiu B MPOCTPaHCTBE.
XapaKTepucTmuKa OCHOBHbIX BULO0B AeATEeNIbHOCTM
CTYAEHTOB (Ha ypOBHE YYeOHbIX AeACTBNI)
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Conepxkanue
00yueHus

DopMyIMPOBAHKE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
PacCTOSAHUSAX (TEOPEM CYLIECTBOBAHMS, CBOWCTBA).
HzobpakeHne Ha 4epTeKax U MOAEISIX PACCTOSHUS U
000OCHOBaHME CBOUX CyKAeHUH. OnpeneneHue U BbIYICICHHE
paccTosiHui B pocTpaHcTse. [IpuMenenne GpopMys 1 Teopem
MJIAHUMETPUU AJI pEeLIeHUs 3aa4.

O3HakoMJIeHHE C MTOHATHEM MapajljIeIbHOTO MPOEKTUPOBAHUS U
ero coiictBamu. Qopmyruposanie meopemst 0 RIOWAOU
OPMOCOHANbHOU NPOEKYUU MHO20Y2OIbHUKA.

[IpumeneHue Teopun it OOOCHOBAHMS ITOCTPOSHHH U
BBIUHCJIEHUH. APpryMEHTHPOBaHUE CBOUX CY)KIEHUH O B3aUMHOM
PACIIONIOKEHIH TPOCTPAHCTBEHHBIX (Hryp

MHOrorpaHHuKH

Onucanue 1 XapakTepUCTUKA Pa3JINYHbIX BUJIOB
MHOT'OIPAaHHUKOB, EPEUHUCIEHUE UX 3JIEMEHTOB U CBONCTB.
H3obpakeHne MHOTOTPaHHUKOB U BBITIOJIHEHUE TIOCTPOSHUS Ha
H300paKEHMSIX 1 MOZIEJISIX MHOTOIPDAHHUKOB.

BrruucneHnue MTMHENHBIX 3JIEMEHTOB U YTIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYPALUIX, ApTYMEHTUPOBAHNE CBOUX
CykneHull. XapakTepucTuka U n300pakeHue
CEUYCHUS,PA36EPMKU MHO20ZPAHHUKOS8, BBIYUCICHUE IIOLAAEH
MOBEPXHOCTEH.

ITocTpoeHue npocTeHmmx ceueHnit Kyda, MPU3MbI, THPAMHIBI.
IIpumeHeHue HakTOB M CBEACHUH U3 MJIAHUMETPUH.
O3HakoMJIeHHE C BUJJaMU CUMMETPUI B IPOCTPAHCTBE,
(bopMyJTMpPOBaHKE ONPEIESICHUN U CBOMCTB. XapaKTePUCTHKA
CUMMETPHUH TeJ BPALEHNUs 1 MHOTOTPAaHHUKOB.

IIpumenenune CBOMCTB CUMMETPHUU IIPU PELIEHUN 33124,
Hcnonp3zoBanne npuoOpeTeHHBIX 3HAHUH 111 UCCIIEIOBAHMS U
MOJZEJIUPOBAHUS HECIIOXKHBIX 3a4a4.

H3o00pakeHne OCHOBHBIX MHOTOTPAHHHUKOB U BBITIOJHEHNE
PUCYHKOB IO YCJIOBUSIM 3aa4

Tena n noBepxHOCTH
BpalleHHs

O3HakoMIIEHHE ¢ BUIAMU TeJ BpameHusi, GOpMyJIMPOBAHHE UX
ONpeaeNeHU U CBONCTB.

DopMyIHpOBaHHE TEOPEM O CEUEHUH LIapa IMIIOCKOCTHIO U
IUTOCKOCTH, KacaTeNIbHOH K cepe.

XapakTepucTruKa U U300paskeHUe TeN BPALEHHS, X Pa3BEPTKH,
CEeueHUs.

Peirenue 3a1a4 Ha NOCTpOEHUE CEUEHUI, BbIUUCIEHUE JITUH,
paccTosiHU, yriaos, momanei. [Iposeaenne nokazarenbHbIX
PacCy KAEHHUIN PU PELICHUHU 3a4a4.

IIpumenenune CBOMCTB CUMMETPUH NIPU PELIEHUH 3a7a4 Ha TeJa
BpaLIeHNsT, KOMOWHAITUIO TEJI.

H300pakeHne OCHOBHBIX KPYTJIBIX TN U BBITOJHEHHE PUCYHKA
10 YCJIOBHUIO 33/1a4U

HU3mepenus B
reoMeTpuu

O3HaKOMJIEHUE C MTOHSITHSIMH IUIOLIAINA U 00beMa, aKCHOMaMH H
CBOMCTBaMH.

Pemenue 3a1a4 Ha BRIMUCIICHUE TUTOIIAEH TUIOCKUX GUryp ¢
MPUMEHEHHEM COOTBETCTBYIOINX (GopMys U (PakToB U3
IaHuMeTpun. M3ydeHre TeopemM O BEIMUCICHUH 00beMOB
MPOCTPAHCTBEHHBIX TEJ, PEUICHHE 3a/1a4 Ha MPUMEHEHHE
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¢dopmy Berancienus oopemoB. Uzyuenune popmyn ais
BBIYUCIIEHHSI IJIOMIAEH MOBEPXHOCTEH MHOTOIPAHHHUKOB U TEJ
BPALICHMUSI.

O3HakOMIIEHHE C METOIOM BBIUMCIIEHUS TUIOLIAN TTOBEPXHOCTH
ceprl. Pemenue 3ama4 Ha BBIYUCICHUE TUIOMIAIeH TIOBEPXHOCTH
POCTPAHCTBEHHBIX TEJ

Koopaunars! n O3zHakoMiieHHEe C OHATHEM BekTopa. M3ydyeHue nekapToBoi
BEKTOPbI CUCTEMBI KOOPAMHAT B MIPOCTPAHCTBE, IOCTPOEHHUE 1O 3aJaHHBIM
KOOpAMHATaM TOUEK U IJIOCKOCTEH, HaX OXKAeHNEe KOOpAUHAT
TOYEK.
Copaepxkanue XapaKkTepuCcTHKA OCHOBHBIX BH/IOB [1eSITeJIbHOCTH
o0y4eHus CTY/IeHTOB (Ha YPOBHe YUeOHbIX AeiicTBHIl)

HaxoxxneHue ypaBHEHHH OKPYKHOCTH, c(hepsl, INTOCKOCTH.
Brraucnenue pacCTOAHUN MEXIY TOUKAMHU.

HsydeHne CBOWCTB BEKTOPHBIX BEJIMYWH, IIPABUII PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPABUJI HAX OXKACHUS
KOOPJAMHAT BEKTOPA B MPOCTPAHCTBE, MPABUII JEHCTBUM C
BEKTOpPAMH, 3aJaHHbIMU KOOPAHHATAMH.

IIpumenenune Teopuu Npu peLIeHUH 3a1a4 Ha TEHCTBUS C
BeKTOpaMu. M3yueHune CkalsspHOro Npou3BENEHUsI BEKTOPOB,
BEKTOPHOI'O YpPaBHEHUs MPSIMOM U IIIOCKOCTU. I IpuMeneHue
TEOPHUU IIPU PELICHUH 3a7a4 Ha JEHCTBHs C BEKTOPAMH,
KOOPJAMHATHBINA METOA, MPUMEHEHNE BEKTOPOB JJIs1 BBIYUCIECHUS
BEJIMYUH YIJIOB U paccTosiHUil. O3HaKOMIIEHHE C
NOKa3aTeNbCTBAMU TEOPEM CTEPEOMETPUH O B3AUMHOM
PacoNIOKEHUHN MPSIMBIX U MJIOCKOCTEH C HCIOJIb30BAHUEM
BEKTOPOB

3.1. AHIUBUAYAJIBHBIA IPOEKT

UHnuBunyanbHBI MPOEKT NPEACTaBIsieT coOOH yueOHBIA NpPOeKT Wi ydeOHoe
HCCIICIOBAHNE, BBINONHAEMOE OOYYarOIUMCSI B paMKaxX OIHOrO WM HECKOJIBbKHX yUeOHBIX
IUCLUIUIMH C LENbI0 NMPUOOPETEHHsT HABBIKOB B CAMOCTOSITEIbHOM OCBOCHUH CONEPKAHHSA U
METOOB H30paHHBIX OOJacTell 3HAHWH W/WIM BUAOB AEATENBHOCTH, WM CAMOCTOSITEIBHOM
NPUMEHEHUHN TPHOOPETEHHBIX 3HAHUH 1 CIIOCOOOB IEHCTBHIA NPH PEIIEHIH MPAKTUIECKHUX 3a/ad,
a TaKXKe pa3BUTHUS CIIOCOOHOCTHM TPOEKTHPOBAHUS M OCYINECTBJICHHUS IIeJIeCOO0pasHOil U
pPE3yJIBTATUBHOW  JAEATENbHOCTH  (TO3HABATENBHOH,  KOHCTPYKTOPCKOH,  COLIMAJbHOM,
XYA0XKECTBEHHO-TBOPUECKOM, HHON).

IIpoexTHast nesATENbHOCTb CTYAEHTOB SIBJISAETCS OAHUM W3 METOJOB Pa3BHUBAIOLLErO
(JINYHOCTHO-OPUEHTUPOBAHHOTO) OOYYEHHs, HampaBjeHa Ha BBIPAOOTKY CaMOCTOSITEITbHBIX
UCCIIENIOBATENbCKIX YMEHUH (mocTaHoBka mnpodiembl, cObop u obpaborka wHOpMALHH,
NPOBENEHUE SKCIEPUMEHTOB, aHAJIN3 TOJYYEHHBIX pPE3YJIbTATOB), CIIOCOOCTBYET Pa3BUTHIO
TBOPYECKHUX CIIOCOOHOCTEH M JIOTHYECKOTO MBIILICHHS, OOBENHSIET 3HAHMS, TIOTyUYEeHHbBIE B XO/e
y4ebHOro mporecca, U NprUoOIAaeT K KOHKPETHBIM JKHU3HEHHO BaKHBIM M MPO(ECCHOHATBHBIM
npodaemMam.

[IpoekTHast NEATENBHOCTD SIBISIETCS O0SA3aTENbHON YacThlO Y4eOHOW NeATeNbHOCTH
CTYZEHTOB NepBoro kypca. CTyA€HTHI BBINOIHSIOT UHAUBUYAJIbHbIE IPOEKTHI 32 CUET BPEMEHH,
OTBEIEHHOI'O Ha CAMOCTOSITENIbHYIO PadoTy.

Bo3MoskHBI crenyromye TUIIbI MHAUBUAYAJIbHBIX IPOEKTOB:

— wuHpopMaumoHHble u TpobieMHO-pedepaTuBHbIE Pa0OTHI, HAMUCAHHbIE HA OCHOBE
HECKOJIbKUX HAy4yHBbIX W JINTEPATYPHBIX HCTOUYHHUKOB U MPEAIOJAraroliie COMOCTaBIeHUE
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AAHHBIX U3 pa3HbIX UCTOYHUKOB U Ha OCHOBEC 5TOr0 CO6CTBeHHy1'O TPAKTOBKY MMOCTaBJIEHHOMN
npobeMsl,

SKCIIEPUMECHTAJIbHBIE pa60TbIj HalmMCaHHBIC Ha OCHOBE BbIIIOJHCHUA SKCIIEPHUMEHTA,
OMHUCAHHOI'O B HAYKEC U UMCHOLICTO M3BECTHBIN PE3YIbTAT, HOCAT CKOPEC HHHIOCTpaTI/IBHbeI
XapakTep M IPEANoNIaraloT CaMOCTOSITEIbHYI TPAaKTOBKY OCOOEHHOCTEH pe3ynbTata B
3aBUCUMOCTHU OT USMCHCHUA NCXOAHBIX NAHHBIX

HATYypaJHCTUYECKHE W OIMHUCaTelIbHbIE padOThI, MpencTaBisrone coboil HabmoneHue u
Ka4eCTBEHHOE OMKICaHHe KaKOro-IM0o sBJICHUS,

HUCCJICAOBATCIIBCKUE pa60TbIj BBITIOJTHEHHBIC C TIOMOIIBKO KOHKPETHBIX MECTOAHUK U UMEOIIUEC
COOCTBEHHBIN SKCIIEPUMEHTAIbHBIA MaTepHal, HA OCHOBAHHH KOTOPOrO AEIaeTCs aHaIu3 U
BBIBOJIbI O XapaKTepe HCCIIENYEeMOTO SIBICHHUSI,

NPaKTHKO-OPUEHTUPOBAaHHbIE PA0OThI, MPEAINOJararline H3rOTOBJICHHE MaTepPHaIbHOTO
oObekTa (MOfes M, MaKeTa WJIM HHOTO KOHCTPYKTOPCKOTO H3/ENHS).

IIpumepHbIe TeMbl HHANBHAY AJILHBIX POEKTOB

1. Kanenpapb: OT APEBHUX BPEMEH 10 HAIIMX AHEH

2 Korna nosiBUIINCH OTPULIATENIbHBIC YUCIIA

3.M3ydeHne CTapuHHBIX MEp U UX IPUMEHEHNE B COBPEMEHHOMN LIKOJIEe
4 Kto m300pen apabckue undpel 1 yucaa?

5. K10 kak cuuraer

6 Kypbesbl, copusmbl, mapagokcsl B MATEMATHUKE

7 KprlnaTele MaTEMaTUYECKUE BBIPAYKEHUS

8 Maremaruka JlpesHero Bocroka

9.Maremaruka B [IpesHeli I pennn

10.MaremaTuka HapOgOB MUpa

11.MaremaTuku 1 UX OTKpBITUSA B roasl Benukoit OtedecTBeHHO!N BOIHBI
12. MartemaTtuku 1 MaTeMaTuka B rogsl Benukoit OteuecTBeHHON BOHHBI
13 Maremarnueckue Taitnel JlpesHero Erunra

14 Matematuueckoe Hacnenue JpesHeii Pycu

15.Metopap! pelieHus: ypaBHeHUH B cTpaHax JlpeBHero mupa

16. HexkoTopele BeXu pa3BUTHSI MATEMaTUKHU

17.0 cexpere mpoucxoxaeHus apadckux mudp

18.0603HaueHne yncen y pa3HbIX HAPOIOB

19 IlosiBneHne U pa3BUTHE YUCTIA

20."IIpenanbst crapuHbl ganékoi" (pelreHne CTApMHHBIX 3a1a4)

21 TanHCTBEHHas! NCTOPUsI COBEPLIEHHBIX YUCE

22 Poxpaenue cuera

23.CnaBsiHCKast HyMepaLusl

24 IlepBbiii pycCKU yueOHUK AJIT CAMOUM TOYHOM HAYKH — MaTEMATHKU
25 IlpoucxoxaeHue reoMeTpun

26 IlpoucxoxaeHne reOMETpUIECKUX TEPMUHOB

27 Benukue reHuH OpoLjioro

28 Benukue *KeHIMUHBbI-MaTEMAaTUKH

29 Benukue MaTeMaTUKU MPOLIIOTO

30.Benukue yueHble-MaTeMaTUKH

31.Bximag CoBerckux MaTeMaTuKoB, pr3nkoB 1 MexaHUKoB B [1oOeny Han I'epmanueii B
32 Benukoit OTeyecTBeHHOH BOilHE

33 BiusiHue HCTOPUUYECKUX COOBITHI HA pa3BUTHE MATEMATHUKU

34 BO3HUKHOBEHHE CUeTa

25



35.BO3HUKHOBEHHE YHCEI

36.Bo3HukHOBeHUE LGP 1 apuPMETHUECKUX 3HAKOB

37 Bocriutanne mpuMepoM: JIFOOOBb B )KU3HU BEJIMKUX MAaTEMAaTHKOB
38 Briparoimuecs sKeHIUHbI-MATEMAaTUKH

39 I'anepes BeNMUKUX MaTeMaTUKOB

40.I'eometpus B [Ipesaem Erunre

41 I'eomeTpus OT IPOLIOrO K HACTOSILEMY

42 U3BeCTHBIE KCHIIMHBI-MAaTEMATUKU

43 Hctopuueckue 3ana4u

44 HUcTopuueckue CBEICHHUS] O MAaTEMaTHKE

45 HMcropusi BOSHUKHOBEHHS! alreOphl

46 Mctopust BOSHUKHOBEHUSI T€OMETPUH

47 Vcropusi BOSHUKHOBEHHsI Ipodei

48 HcTopust BOSHUKHOBEHHS] MATEMAaTUKHU

49 Uctopust BOSBHUKHOBEHUsI MaTeMaTUKU Ha Pycu

50.McTopust BOSHUKHOBEHUS HATYPAJIbHBIX YUCE

51.McTopust BOSHUKHOBEHUS] OTPULIATEIbHBIX YUCEI

52 HcTopust BO3HUKHOBEHUS TaOIHLIbI YMHOKEHUS

53.McTopust BOSHUKHOBEHMS YHCEIL.

54 Hctopust reomeTpun

55 HUcTopust necsaTuIHbIX Apodeit

56 Uctopust npeBHel apudmeTuku

57 Uctopust npobeii

58 Ucropus norapudmor59.Codrsi Bacunbesna KoBanesckas: mepsasi skKeHIIUHA-MAaTEMaTHK
60.Benukas skeHmuHa-Marematuk [ unartust Ajekcannpuiickas6l Mccnenosarenbckue padoThI:
Jleonapno @ubonauun

62.A . H. Koamoropos — pa3HOCTOPOHHSIS TINYHOCTh XX B.
63.Annpeit Hukonaesuy Konmoropos — yuenslii-matematuk64.Opuramu 1 reoMeTpust
65.0pTOTpeyroNbHUK U €ro CBONCTBA

66.0co0eHHOCTH MMOCTPOCHUS Ha KiieTyaToi Oymare

67.0T1 oTpe3ka A0 BEKTOpa

68.0T napaieaorpaMmma A0 30J0TOTO CEUEHUS.

4. YcaoBus peajM3aliuy NporpaMmbl 0011e00pa30BaTebHON JUCHUIIHHBI

4.1. Jlna peanuzauMy NPOrpaMmMbl JHCUMIUIMHBI JOJLKHBI ObITh MNPEeAyCMOTPEHbI
cJeayonue cnenuaabHble OMeIeHHs

Peanmzanms nporpaMMbl AUCHUTUIMHBL TPeOyeT Haan4uus yaeOHOro kabuHeTa MaTeMaTHKH.
ObopynoBanne yueOHOro kabuHeTa:

- TOCAJOYHBIE MECTA 10 KOJMUECTBY O0YHArOIIUXCS,

- pabouee MeCTO IpernogaBaTeds;

- KOMIUIEKT Y4eOHO-HATJSITHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJaHMs U1l KOHTPOJIBHBIX PadoT;

- Mpo¢heCCHOHAIBHO OPUEHTUPOBAHHBIE 3a/1aHUS,

- MaTepHUAaJIbl YK3aMEHa.

TexHuueckue cpencrsa 00yueHus:

- IEPCOHAIBHBIN KOMITBIOTEP C JIULIEH3HOHHBIM IPOrPaMMHBIM 00eCIIeUeHHEM,

- IPOEKTOP C HKPAHOM.
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4.2. VIH(opmaunoHHoe obecneyeHne peannsaumnm nporpammel

PEKOMEHAYEMAA NNTEPATYPA
OcHOBHag:

1 boromonos, H. B. MatemaTtuka : y4ebHUK Ans cpegHero npoeccnoHanbHOro o6pasoBaHus /
H. B. Boromonos, M. N. CamoiineHko. — 5-e n3a., nepepab. 1 gon. — MockBa : /13gaTenscTBo
FOpaiit, 2023. — 401 ¢. — (MpodeccnoHanbHoe obpasoaHne). — ISBN 978-5-534-07878-7.
— TeKCT : 3NeKTPOHHbIN // Obpa3oBaTensHasa nnatgopma KOpanT [cant]. —

URL.: https://urait.ru/bcode/511565 (gaTa obpaweHus: 04.06.2023).

2. boromonos, H. B. Marematuka. 3agayu c pelueHuamu : yyebHoe nocobue ans cpegHero
npoeccnoHansHoro obpasosarvusa / H. B. boromonos. — 2-e u3g., ucnp. v gon. — Mocksa :
WN3patenbcTBO KOpainT, 2023. — 755 ¢. — (MpodeccrmoHanbHoe obpasoBaHme). — ISBN 978-5-
534-16211-0. — TeKCT : 3NeKTPOHHbINA // Obpa3oBaTenbHas nnatpopma KOpaiT [canT]. —
URL.: https://urait.ru/bcode/530620 (gaTa obpaweHuns: 04.06.2023).

3. Marematuka: yuyebHuk / M./.balimakos, - 2-e n3g., crep. Mocksa: KHOPYC 219. - 394 c. -
(CpepfHee npogeccrmoHanbHOe 06pa3oBaHue).

4. l'eomeTtpua. 10- 11 knaccbl: y4eb. [nsa 06uie06pa3oBaT.yupexaeHunii : 6a3oBblii U npodu.
YposHu / [J1. C. AtaHacsH, B. ®@. byty3sos, C. b. Kagomues un gp.] 22-e n3g. - M. :
MpoceeleHne, 2022, - 278 c.: un. - (MTY - wkone). - ISBN 978-5-09-024966-9/

5. MopakoBuy A.I'. Anrebpa v Hayana matemaTnyeckoro aHaimsa. 10 - 11 knaccel. B 2u.
Y4yebHUK Ans yyaumxca obuieobpasoBatesibHbIX yupexaeHuii (6a3oBblil ypoBeHb) / A. T
Mopakosuy. - 13-e u3g., crep. - M. :MHemo3unHa, 20017. - 719c. :wn.

ISBN 978-5-346-03812-2.

JononHntenbHas:

1 Anumos LWL.A. n gp. MaTemaTunka: anrebpa v Ha4yana maTeMaTU4eCKOro aHaim3a, reoMmeTpus.
Anrebpa 1 Hayana mMatemaTU4eckoro aHanmsa (6a3oBblil U yray6neHHbIn ypoBHKM).10— 11
Knaccbl. — M., 2014.

2. ArtaHacsH J1. C., byty3oB B. ®., Kagomues C.B. u gp. Martematuka: anrebpa u Havana
mMaTeMaTmyeckoro aHanmsa. eomeTtpusa. eomeTpusa (6a30Bblii U YrNy6MEHHbIA YPOBHN).
10— 11 knaccbl. — M., 2014.

3. bawmakoB M. . MaTemaTunka: y4ebHUK ANS CTyA. YUPEXAeHWUiA cped. npod. obpasoBaHus.
—NM., 2014.

4. bawmakoB M. WN. MaTematnka. CO6OpHUK 3aday NpOGWIbHOM HampaBNeHHOCTU: Yyueb.
nocobue ans CTyd. yypexaeHuii cped. npod). obpasoBaHus. — M., 2014.

5 bawmakoB M. W. MaTtematnka. 3agayHuk: y4eb. nocobue Ans CTyd. yUpexpaeHwi cpea.
npog. obpasosaHua. — M., 2014.

6. bawmakoB M. W. MaremaTnka. INEKTPOHHbIA Yy4yeb.-MeTOA. KOMMMEeKC Ans CTya,

yupexaeHuii cpef. npod. obpasoBaHns. — M., 2015,

Bawmakos M. . MaTemaTtunka (6a30Bblii ypoBeHb). 10 knacc. — M., 2014,

Bawmakos M. V. MaTemaTtunka (6a308BblIil ypoBeHb). 11 knacc. — M., 2014.

9. lycee B.A., TpuropbeB C.I', WVBonrmHa C.B. Marematnka ansnpogeccuii
crneLmanbHOCTeN COoLManbHO-3KOHOMUYECKOro NPOQuas: YY4eOHUK ANa CTyL. YUYpexaeHu
cpea. npod. obpasoBaHms. — M., 2014.
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10.

11.

12.

13.

14.
15.

16.

17.

18.

26.

27.

28.

29.

30.

31

32.
33.
34.
35.
36.
37.

38.

Konsrun FO. M., Tkauesa M. B, ®@eneposa H. E. u np. Matemaruka: ajaredpa u Hayaia Marte-
MaTHYECKOro aHanmm3a. Ajredbpa M Havajla MaTeMaTHUeCKOoro aHamuza (0a3oBbIi U
yranyonennsiii yposau). 10 kinace / mon pen. A.b. XKmwkuenko. — M., 2014,

Konsirun FO. M., TkaueBa M. B., @eneposa H. E. u np. Marematuka: anredpa u Hayasia Mate-
MaTUYeCKOro aHanm3a. Anrebpa M Havaja MaTeMaTHUecKoro aHamuza (0a3oBbli U
yrayOnennsiid ypoean). 11 kinace / mon pen. A. b. XKwxkdenko. — M., 2014,

Bboromornos, H. B. Ilpaktudeckue 3aHsATHA IO MaTEMaTUKe. yaeOHOE MOCOOHEe ISl CPEeIHIX
npod. yuebd.3aBenenuii / H. B. boromonos. — 10-e uzn., nepepad. — M.: Beicmn. mk., 2008. —
495 c.

Bboromonos, H. B. Marematuka: yuebuuk ais ccy3os / H. B. Boromonos, I1. . Camotinenko.
— 5-e w3x., crepeorun. — M.: Ilpoda, 2008. — 395 c.

Banymp MM, Marematuka ans TexHukymoB, Mocksa «Hayka», 1990

Konsrun, FO. M. Maremaruka: yuebnuk st CITO B 2-x kxH.: kH. 1 / FO. M. Kossirun, I JL
Jlykankus, I'. H. flxoBneB. — 5-e m3n. — M.: Mup u O6pazoBanue, 2008. — 656 c.

Komsrun, FO. M. Maremaruka: yaebuuk anst CIIO B 2-x kH.: kH. 2 / FO. M. Komsirun, I, JL
Jlykankus, I'. H. flxoBneB. — 5-e m3n. — M.: Mup u O6pazoBanue, 2008. — 592 c.

Maukesuu W.II.. Csupun I'Il, Teopus BeposTHOCTEl M MaTemMaTH4yecKas CTATHUCTHUKA,
Munck «Bpiciast mkona»,1993

IMexneuxuii, U. JI. Marematuka: yueOnuk mis CIIO / WU [ Tlexneuxuii. — 7-e w3n.,
crepeotun. — M.: Akagemus, 2011 . —304 c.

Jyis mpenogasareJieii:

OenepanbHblii 3ak0H OoT 29.12.2012 No 273-®3 «0O06 obpasoBanuun B Poccuiickoii
Denepaunny.

IIpuka3z MunncrepcTsa odpasoBanus U Hayku P® ot 17.05.2012 Ne 413 «O0 yTBep:kaeHNH
(denepalbHOTO TOCYHAPCTBEHHOrO OOpa30BATENIbHOTO CTaHOApTa CpemnHero (IOJIHOTO)
obmrero oOpa3oBaHHS.

ITpuka3z Munucrepcrsa obpasosanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUH H3-
meHenuil B Ilpuka3 MuHucrepcrsa obOpa3oBanusi U Hayku Poccuiickoii @enepauuu oT
17.05.2012 Ne 413 «"O0 yTBeprknenun enepansbHOro rocy1apCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHaapTa cpemanero (moyHoro) odmero oopa3oBaHus'"».

IMucbmo [lenapraMeHTa rocynapCTBEHHON MOJUTHKHU B Chepe MOArOTOBKU pabodynx KaapoB
u JITTO Munucrepcra obpazoBanus u Hayku PD ot 17.03.2015 Ne 06-259 «PexkoMenmanuu
[0 OpraHM3alM{ TOJy4YeHUs cpemaHero oOmero oOpa3oBaHMs B MpeneNnax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTPAMM CpeaHero NpodheCCHOHABLHOTO o0pa3oBaHusi Ha 0Oase
OCHOBHOT'O 0011ero obpasoBanus ¢ y4eToM TpeOoBaHUH (penepanbHBIX TOCYAAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U IMOJydaeMOH Npodeccuy WM CHEeUalbHOCTH CPEIHEro
po¢heCCHOHATBHOTO O0Pa3OBAHHUS.

Bbammakos M. M. MartemaTuka: KH. i IperoaaBaresisi: MeTos. nmocodue. — M., 2013

. bammmakos M .U, I{piranos I11.1. Meroaudeckoe nocobue mjist moarotoBku Kk EI'D. — M.,
2011.
Brironckuit M. A. CripaBounuk 1o snemeHtapHoi Matematuke. M. Ilpocsemienue, 2009 r.

Brironckuit M. A. CripaBouHuk 1o Beiciieil MatemaTtuke. M.:Pocknura,2009
3aiineB M. A. Briciias matemaruka: yueO. st By3oB. — M.: [Ipoda, 2005r.
Kamnman U.A., IlycreiaaukoB B M. [lpakTukym mo Beicimeili MaTemaTuke: B 2 T.. yueOHOe
nmocodue. — M.: Dkcmo, 2006 r.
Jucnuxun B.T., Conoseiiunk U.JI. Maremaruka: YdeOHOe mocoOue IJIsi TEXHUKYMOB —M:
Beic.mk., 1991-480 ¢ wun.
HanasH A A. COopHuk 3ama4 no matematuke. M.: @OPYM: MH®PA-M, 2005. -252c¢. (cepust
«IIpoeccuonanbroe oOpa3oBaHue).
HanasH A A. Marematuka: YueOHuk. - M.: @®OPYM: HUH®PA-M, 2005. -552¢.- (cepust
«IIpoeccuonansroe oOpa3oBaHue).
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39. XKypnan «MaremaTuka B IIKOJIE.
40. XKypnan «MatemaTudeckoe 0Opa3oBaHuEY.

HuTepHeT—pecypcenr:

41. www feior.edu.ru (MapOpMaLIOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MATEPUAIIbI).

42. www.sehool-eolleetion.edu.ru (Equnas kosekim nudpoBbix 00pa3oBaTeNIbHBIX PECYPCOB).

43. Exponenta.ruhttp://www.exponenta.ruKommanusSoftline.
OOpasoBaTenbHBI MaTeMaTHUECKUN calT. Marepuanabl JUIsl CTYAEHTOB. 3adadu ¢
pELIeHUsIMHU, CIIPABOYHUK 10 MATEMATHKE, SJIEKTPOHHbIE KOHCYJIbTALHH.

44 Marematuka B OTkpbITOM Koyuiemke http://www. mathematics.ru

45. Math.ru: MaremaTuka u obpasosanue http://www.math.ru

46. MOCKOBCKMI ~ LIEHTP HENPEpBIBHOIO  Maremarmuyeckoro obOpaszoBanust (MIIHMO)
http://www.mccme.ru

47. Allmath.ru - Bcst MaTemaTuka B ogHOM MecTe http://www.allmath.ru

48. I'azera «MaremaTtuka» «U3aTENbCKOrO IOMay «IIepsoe CEHTSIOPS»
http://www.1september.ru

49. Obmepoccuiickuii MaTeMaTnueckuii moptan Math-Net. Ruhttp://www.mathnet.ru

50. Bca bsnementrapHas MareMaTtuka: CpenHss MaTeMmaTudeckas MHTEpHET — LIKOJA
www.bymath.ru

5. KoHTpOJIb H OLIEHKA Pe3yJIbTATOB 0CBOEHHsI 0011e00pa30BaTeIbHON JUCUIIIHHBI
KouTpoJib 1 ouieHKA PE3YIBTATOB OCBOCHUS O0IICOOPA30BATCIBHOM JUCIIUILUTHHBI PACKPBIBAIOTCS YCPE3

JUCLMIUTMHAPHBIC PE3yIbTaThl, HANpaBlICHHBIC Ha (opMupoBaHrne oOMmMUX H HPO(HECCHOHATBHBIX
KOMIICTCHIMI 10 pa3aeiaM H TeMaM COACPKaHus yaeOHOro MaTepuaa.

Oowmas/npodeccuonann Paszpen/Tema Tun oueHOYHbIX
Hasi KOMIIETCHIIUA MEpPONPHUATHHA

OK 01. BeiGupats P1,Temal.1,12 131I-0/c!, 14. Tectuposanue
CIIOCOOBI PEIICHUS 3a1a4 P2 Temn1 2.1,2.2,23,24,25,2.61l-0/c,2.7 VYerTHbIH ompoc
mpodeccuoHaIpHON P 3, Temsr 3.1,3.2,33,34,3.5,3.6 MareMaTHICCKUN
JACATCIBHOCTH P4 Temer 4.1,42,43,44,45,4.6,4.711-0/c, 4.8, | aukranr
MPUMEHHUTEIBHO K 49 410 HNanusunyaneHas
Pa3IUIHBIM KOHTEKCTaM P35, Temor 5.1,52,5311-0/c,54,55,56 CaMOCTOSITCIbHAS
P6, Temr 6.1,62,63,64,65,6.6,6.7I1-o/c, pabota

6.8 IIpeacraBacHuUCe
PE3VABTATOB
MPAKTHUCCKUAX
padot

3ammra
TBOPYCCKHX PadoT
3amnmra
VHIUBHYATbHBIX
MPOCKTOB
KonTponsnas
paborta

! IMpo(heccHoHATBHOS -0 PUCHTHPOBAHHOS COACPIKAHIC
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Brimonnenue

3aJaHUN Ha
3K3aMCHE
OK 02. Mcnions3oBaTth P1,Temall, 12, 1.311-0/c, 14. Tectuposanue
COBPEMEHHBIE CPEACTBA P 3, Temsr 3.1,3.2,33,34,3.5,3.6 VYerTHIH ompoc
MOUCKA, AaHAJIN3A U P6, Temn1 6.1,62,63,64,65,66,6.7I1-0/c,6.8 MaTteMaTHICCKUN
HHTEPHPETALUN P7, Temnt 7.1, 72 I1-0/c, 7.3, 7.4 JUKTAHT
nH(OPMAITHH, U HNuausuayanbHas
UH(OPMALIMOHHBIC CaMOCTOSTCITbHAS
TEXHOJIOTHH ISt pabota
BBITIOTHCHHS 3a7a4 IIpeacraBacHuUC
mpodeccuoHaIpHON PE3VABTATOB
JCATCIEHOCTH MPAKTHYCCKUX
padot
3amnmra
TBOPYCCKHX PadoT
3amnmra
VHIUBHYATbHBIX
MPOCKTOB
KonTponsnas
paborta
BrimomHeHHE
3aJaHUN Ha
3K3aMCHE
OK 03. Inanuposars u P1,Temall, 12, 1.311-0/c, 14. Tectuposanue
peaNIu30BbIBATh P2 Temn1 2.1,2.2,23,24,25,261Il-0/c,2.7 VYerTHIH ompoc
COOCTBCHHOE P3, Temer 3.1,3.2,33,34,35,3.6 MareMaTHICCKUN
mpodeccruonaapbHOE U P4 Temer 4.1,42,43,44, 45, 46,4.711-0/c,48, | aukranr
JUYHOCTHOE Pa3BUTHE, 49 410 HNanusunyaneHas
MPEANPUHUMATE TCKY IO P6, Temr 6.1,62,63,64,65,6.6,6.7I1-o/c, CaMOCTOSITCIbHAS
JIEATEIbHOCTD B 6.8 paborta
mpodeccuoHaIpHON P7, Temwnt 7.1, 7.2 11-0/c, 7.3,7.4 IIpeacraBacHue
chepe, ucnoap30BaTH PE3VABTATOB
3HaHUS 110 (PUHAHCOBOM MPAKTHUCCKUAX
IPaMOTHOCTH B pabort
Pa3IHYHBIX JKU3HCHHBIX 3amuta
CUTYaLMAX TBOPYCCKHX PadoT
3amnmra
VHIUBHTYATBHBIX
MPOCKTOB
KonTponsnas
paborta
BrimomHeHHE
3aJaHUN Ha
3K3aMCHC
OK 04. Db dextuBHO P1,Temall, 12, 131I-0/c, 14. Tectuposanue
B3aUMO/ICHUCTBOBATh U P2 Temp1 2.1,2.2,23,24,25,2.61l-0/c,2.7 VYertHbIH onpoc
pabotats B kouiektuBe 1 | P 3, Temsr 3.1,3.2,3.3,34,3.5,3.6 MaTteMaTHICCKUN
KOMAaHJIC JHUKTAHT
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P4 Temm 41,42, 43,44, 45,46, 47 T-o/c, 4.8,
4.9,4.10
P5, Tems 5.1,5.2,53 -0/c, 54,5.5,5.6

HNanusunyaneHas
CaMOCTOSITC/IBHAS
paborta
IIpencraBnenue
PE3YIBTATOB
MPAKTHUCCKUX
padot

3amnmra
TBOPYCCKHX PadoT
3amnmra
HHIABUIYATBHBIX
MMPOCKTOB
KonTponsnas
paborta
BrimonacHmEe
3aJaHUN Ha
JK3aAMCHE

OK 05. OcymecTBasaTh
YCTHYIO U IUCEMECHHYHO
KOMMYHUKAITUIO Ha
rOCYAAPCTBCHHOM SI3bIKC
Poccuiickoit ®eacpanmm ¢
VUETOM OCOOCHHOCTEH
COLIMATIBHOTO H
KYJIBTYPHOT'O KOHTEKCTA

P1, Tema 1.1, 1.2, 1.3T-o/, 1.4.

P3, Temsr 3.1,3.2,33,3.4,3.5,3.6

P6, Tems 6.1,6.2,63,64,65,6.6,6.7T-o0/c, 6.8
P 7, Tems 7.1, 7.2 Tl-o/c, 7.3, 7.4

Tectuposanue
YcrHsIH ompoc
MarteMatuiaeckuia
JUKTAHT
HNanusuayaneHas
CaMOCTOSITCIIEHAS
paborta
IlpencraBnenue
PE3yabTATOB
MPAKTHYCCKUX
pabot

3ammra
TBOPYCCKHX PadoT
3ammra
VHIHUBHYATBHBIX
MPOCKTOB
KonTponsnas
paborta
BrimonacHMEe
3aJaHUN Ha
JK3aMEHE

OK 06. IposiBrsaTs

rpak JaHCKO-
MATPHOTHYECKYIO
[IO3HUIIHIO,
JEMOHCTPHUPOBATH
OCO3HAHHOE MOBEICHNC
Ha OCHOBC TPAAULIMOHHBIX
ODIIECUCIOBEUCCKIX
ICHHOCTCH, B TOM YHCTIC C
YUETOM TapMOHM3ALMN
MCXKHAITMOHAJIIBPHBIX U

P1, Temall, 1.2, 1.311-0/c, 1.4.

P4, Temer 4.1,4.2,43,44,45,4.6,4.71I1-0/c, 4.8,
49,4.10

P35 Temw 5.1,52,5311-0/c,54,55,5.6

Tectuposanue
YcrHsIH ompoc
Maremaruaeckuit
JUKTAHT
HNuanusunyaneHas
CaMOCTOATCITbHAS
paborta
IlpencraBnenue
PE3yabTATOB
MPAKTHICCKUX
padot
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MEKPETUTHO3HBIX 3amnmra
OTHOUICHHI, TIPUMCHSITh TBOPUYECKUX paboT
CTaHAAPTHI 3amnmra
AHTUKOPPYIIIHOHHOTO VHIUBHIYATbHBIX
OB ACHUS MMPOCKTOB
KonTponsnas
paborta
BrinmomHeHHE
3aJaHUN Ha
JK3aMCHE
OK 07. CopneticrBoBarh P2 Temn1 2.1,2.2,23,24,25,2.61Il-0/c,2.7 Tectuposanue
COXPaHEHUIO P4, Temer 4.1,42,43,44,45,4.6,4711-0/c, 4.8, | YcTHbIH Ommpoc
OKPY KaroLei cpeapl, 49,410 MartemMaTuiaeckuia
PECYPCOCOCPEKCHHUIO, P35, Temnr 5.1,52,5311-0/c,54,55,56 JHUKTAaHT
MPUMCHSITH 3HAHUS 00 P6, Temn1 6.1,62,63,64,65,66,6.7I1-0/c, 6.8 HNanusunyaneHas
M3MCHCHUH KJIUMATA, CaMOCTOSITC/IBHAS
MPHUHIIMAITBL OEPEKITUBOTO paborta
MIPOU3BOJCTBA, IIpencraBnenue
3¢ dexTHBHO ACHCTBOBATD PE3VIBTATOB
B YPE3BBIYANHBIX MPAKTHUCCKUX
CUTYaLMSIX pabort
3amnmra
TBOPYCCKHX PadoT
3amnmra
VHIUBHYATbHBIX
MMPOCKTOB
KonTponsnas
paborta
BrinmomHeHHE
3aJaHUN Ha
JK3aMCHE
JAONMOJIHEHUA U UMEHEHUA B PABOYEHN MIPOTPAMME
JlorionHeHNst ¥ I3MEeHeHUs B paboueii mporpaMme 3a / y4eOHBIH o1,
B pabouyro mporpammy mo gucnuruinHe <«Maremartuka: anredpa M Hadana
MAaTEMAaTHYECKOr0 aHAIN3a, TEOMETPHSD BHOCATCS CIEAYIOLINE TONOJIHEHUS U N3MEHEHUS .
Jomnonuenus u U3MEHCHUS BHEC
(pommkHOCTh, O.11.0., noanucs)
Pabouas nporpamma nepecMoTpera 1 ogoOpeHa Ha METOJUIECKOM COBETE KOJUISIKA.
« _ » 20 r.

3am. nupekropa no YMP komnnemxa

(moxmnucs)
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