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1. O0masi xapakTepuCcTHKA NPUMEPHOIi paGoyeii mporpamMmbl
001e00pa3oBaTe/IbHON TUCHUILTHHBI «MaTeMaTuka»

1.1. MecTo ANCHUIUVIHHBI B CTPYKType Npo(hecCHOHAJIBHOI 00pa3oBaTeIbHOMN
nporpammsbl CI1O:

Maremaruka siBisieTcss (yHIAMEHTaJIbHOH 00ieoOpa3oBaTeNbHON JMCLUILUIMHON CO
CIIOKUBIIUMCS YCTOWYHMBBIM COAEp)KaHMEM W OOMMMH TpPeOOBaHUSMH K TOATOTOBKE
00yHaroImuxcsi.

OOweoOpasoBarenbHas aucuumuinHa «Marematukay sIBIsSieTCs 00s3aTeNIbHONH 4acThiO
001eo0pa3oBaTebHOTO MUKIa 00pa30BaTENbHOMN MporpamMmbl B cooTBeTCTBHH ¢ PI'OC

IIporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC, ®OOIl cpegHero obmero
obpazoBanus, ®I'OC CIIO crenmansHocTH 11.02.17 «Pa3paboTka 3JEKTPOHHBIX YCTPOHCTB U
CHCTEMY.

1.2. Leau U nyIaHUpPyeMBblIe pe3yabTAaTbl 0CBOCHUS AMCUUIIIHHbI:

1.2.1. leab AMCHUINIUHBI

Comep:xxanne mporpammbl  00IIeOO0pa3OBATEbHOM  MUCHUILUIMHBI  «MaTtemaTukay
HATPABJICHO HA TOCTIKEHUE PEe3yJbTaTOB €€ M3yUeHUsl B COOTBeTCTBHH ¢ TpeboBanusmu @I OC
COO ¢ yuetom nmpodeccuonanbhoit HanpasienHocTn @I'OC CIIO, a umeHHO:

- obecrieueHne chOPMHUPOBAHHOCTH MPEICTABIEHUH O COLIMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PAKTOPaX CTAHOBJICHUS MAaTEMATHKU,

- obecnieuerne C(HOPMUPOBAHHOCTH JIOTMYECKOTO, AJITOPUTMUYECKOTO U MATEMaTHYECKOTO
MBILLTEHUS;

- obecnieuerne c(HOPMHUPOBAHHOCTH YMEHUH MPUMEHATH MOJNyYEHHbIE 3HAHUS MPH PELICHUN
Pa3NIUYHBIX 337124,

- obecnieuerne Cc(HOPMUPOBAHHOCTH TIPEACTABICHUH O MaTeMaTHKe Kak dYacTu oOrie-
YeJIOBEUECKOH KYJIBTYpPbL, YHUBEPCAJIbHOM S3bIKE HAYKH, IO3BOJIIIOLIEM OIUCBHIBATD U
U3y4aTh PeabHbIE MPOLIECCHI U SIBJICHMUS.

IIpu oceoenuu npodeccuit CITO u cneumanpHocTelt CIIO TexHmdeckoro npoduis
npodeccHoHaIbHOro 00pa3oBaHUs MaTeMaTHKa U3ydaercs Oonee yriryOJaeHHO, Kak nNpoduibHas
yueOHass OUCHUIUIMHA, VYMTBHIBAKOIIAs CcrHeuu(uKy OCBaWBaeMbIX  mIpodeccuil  WiH
CHELHUATBbHOCTEN.

DTO BBIpAXKAeTCA B COMACPKAHMM OOYYEHUs, KOJIMYECTBE YacOB, BBIACISEMBIX Ha
U3yUYEHHE OTIENbHBIX TEM IIPOrPaMMBbl, ITyOHHE UX OCBOCHHUS CTYACHTaMH, 0O0bEMe U XapakTepe
NPAaKTUYECKHUX 3aHITHUH, BUJJAX BHEAYAUTOPHONW CAMOCTOSITENIbHON pabOThI CTYAECHTOB.

O0mme 1nenun u3y4eHWss MATEMAaTHKH TPAAMLIMOHHO pEATH3YVIOTCS B YeThIpeX
HAIPaBJICHUSX:

1) oOwee npencrasienue o0 HASSIX U METOAX MATEMATHKH,

2) UHTeNIeKTyaJbHOE Pa3BHUTHE;

3) oBnaneHue HEOOXOIUMBIMU KOHKPETHBIMHU 3HAHUSIMU M YMEHHSIMH,

4) BOCHHUTaTEIBHOE BO3AEHCTBHE.

[Ipopunmzanmsa neneil MaTeMaTnyeckoro oOpa3oBaHUS OTPaKaeTcs Ha BbIOOpE MpH-
OPUTETOB B OPraHU3aLUH YUeOHOH AesTeTbHOCTH 00yHaroux csl. J{JIsi TEXHIYECKOTro, COLUAIbHO-
SKOHOMHYECKOTro mpoduiell mpodecCHOHATBHOTO 00pa3oBaHUs BLIOOpP IeNiel cMemaercs: B
NParMaTH4ecKOM HAIIPaBJIEHUH, NMPEIyCMATPUBAIOLIEM YCHJICHHE U PACIIMPEHUE MPUKIATHOTO
XapakTepa N3yYeHUsI MATEMATHUKH, IPEHMYIIEeCTBEHHON OPUEHTALIMHN Ha aITOPUTMUYECKHIHA CTUIIb
MO3HABATENILHOW JAEATENbHOCTU. [l TyMaHHTapHOTO W €CTECTBEHHO-HAYYHOro mnpoduien
npodeccuoHambHOTO 00pa3oBaHusl Oojiee XapaKTEPHBIM SIBISIETCS YCHJIEHUE OOIIEKYIbTYPHOU
COCTABIISIOLIEH yUueOHOH AUCLUIUIMHBI C OPHEHTAlMel Ha BU3YaJbHO-OOPA3HbIA U JIOTMYECKHUN
cTHIN yueOHOH paboThl.



Nzyyenne MmaTeMaTUKH Kak popuiIbHON 0011e00pa3oBaTebHON y4eOHOH TUCITUTLINHEL,
yUUTBIBAIOLIEH crieruduky ocBanBaeMbix cryneHTamu npodeccuii CIIO mnm crnenuanbHOCTH
CIIO, obecrieunBaeTcs:

- BbIOOPOM PA3JIMYHBIX MOAXOIOB K BBEIEHHUIO OCHOBHBIX ITOHSITHIA,

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

- oforameHueM CreKTpa CTHIeH y4eOHOH AEATENbHOCTH 3a CUET COTJIACOBAHHS C BEAYIIUMHU
AeSITeTbHOCTHBIMH XapaKTePUCTHKAMH BBIOPaHHOM rpodeccnu / CeluaibHOCTH.

[IpodunpHast COCTaBIAIOMIAS OTPAXKAETCS B TPEOOBAHUSX K ITOATOTOBKE O0YHArOIIUXCS B
YacTH:

- oOmeli cucTeMbl 3HAHUI: COMepIKaTeIbHBIE MPUMEPHI UCTIONb30BAHUS MATEMATHYECKIX UIeH
U METOJZIOB B MPO(ECCHOHANBHON AEATENbHOCTHY,

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

- MPaKTUYECKOTO MCIOJIb30BAHMS MPHUOOPETEHHBIX 3HAHUN 1 YMEHUH: HHIUBUY ATbHOTO
y4eOHOro OMBITa B MOCTPOCHUN MATEMATUYECKUX MOJEJEH, BBIMOJIHEHUH HC-
CJIEIOBATENIbCKUX MTPOEKTOB.

Takum obpasom, peanuzanusi comepkaHus yueOHOH AMCHUIUTMHBI OPUEHTHUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATbHBIX XaPAKTEPUCTHK YIeOHOH padoThl, 3aBUCSIIUX OT MPOoQuIs
npodeCcCHOHATBPHOrO O0pa30BaHUs, TIOJNYYEHHs] OMNbITa HCIOJIB30BAHUS MATEMaTHKH B
COIEPIKATENBbHBIX M MPOPECCHOHATBHO 3HAYUMBIX CUTYALHMSX IO CPaBHEHUIO C (pOpMasbHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMH XaPaKTEPUCTHKAMU OOYUIECHHUSI.

Copepxanne y4eOHOW IUCIMILIUHBI Pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMH
COIepKATEIbHBIMH JTHHUAMHU OOYUEHUSI MATEMATHKE:

* anreOpanyeckasl JIMHUS, BKJFOYAIOIIAsl CHCTEMATH3ALMIO CBEJEHUH O dYHClax; H3y4YeHHE
HOBBIX U 0000IIeHNe paHee M3y4YeHHBIX Onepaunii (BO3BEACHHE B CTEIECHb, M3BJICYCHHE
KOpHs1, Jiorapu(MUpOBaHUE, CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC U OOpaTHbIE K HHUM);
U3yuYeHHE 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
PELISHUIO MaTEMATUIECKHUX M MPUKJIAIHBIX 337124,

* TEOpeTUKO-(QYHKIMOHANbHAS JIMHUS, BKIIOYAKOIIAs CHCTEMATH3AlMI0 M pPacIIupeHue
cBeeHWH O (YHKIMSIX, COBEPIIEHCTBOBAHHE TIpadUUecKuX YMEHHUI, 3HAKOMCTBO C
OCHOBHBIMH HJAESIMH W METOAAMU MaTeMaTHYECKOro aHaiu3a B O0BbeMe, MO3BOJISIOIIEM
HCCJIEIOBATh 3JIEMEHTapHbIe (PYHKLUUHU U PeIlaTh NPOCTEHINNe reoMeTpudecKie, Pu3nIecKue
U IpyrHe NpUKJIaIHbIC 3a1a4H,

* JIMHUS YPAaBHEHWH M HEPABEHCTB, OCHOBAHHAS HA IOCTPOEHUHM M HCCIEIOBAHWU MaTeMa-
TUYECKHX MOZENEH, MepeceKkaromascs ¢ anreOpanvdeckoil m TeopeTUKO-()yHKIIMOHAIBHOMN
JUHUAMUA W BKJIOYAOLIAas pPa3BUTHE M COBEPIICHCTBOBAHHME TEXHUKH anreOpamyecKux
npeoOpa3oBaHUN ISl PEIUeHHs ypaBHEHHH, HEPaBEHCTB U CHCTEM; (HOPMHUPOBAHHUE CIIO-
COOHOCTH CTPOUTH M MCCIIEAOBATH MPOCTEHINNE MATEeMAaTHYECKHE MOAENTH IPH PELIeHUU
MPUKJIAJHBIX 33714, 337a9 U3 CMEXHBIX U CIIELUAbHBIX TUCIUILUINH;

* TEeOMETpHYECKasl JIMHUS, BKJIOYAIOINAS HATJSIIHBIE TPEACTABICHUS O MPOCTPAHCTBEHHBIX
durypax W wH3y4eHHE WX CBOMICTB, (POPMHPOBAHHWE W PA3BUTHE NPOCTPAHCTBEHHOTO
BOOOpaXEHHUS, Pa3BUTHE CIIOCOOOB TE€OMETPUUECKUX M3MEPEHMH, KOOPAWHATHOTO U
BEKTOPHOI'O METOAOB JJISl PELICHUS] MATEMAaTHYECKUX U MPUKJIATHBIX 33/a4,;

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

Paznensl (Tembl), BKIIOUEHHBIE B CONIEpKaHHE Y4YEOHOW AMCLMIUIMHBL, SIBJISIOTCS
obmumu s Beex npoduieli mpodeccCuoHamTbHOTO 00pa3oBaHus U PH BCex 00beMax yueOHOro
BPEMEHHU HE3aBUCHUMO OT TOTO, SIBJIIETCS JIM yueOHas AucuuIuiiHa «MaTtemarnka» 0a30BOH min
PO UITbHOMN.



B Temarmueckmx miaHax mnporpamMmbl yueOHBIM MaTepuan NPEACTaBIeH B Qopme
YEepeAYIOIIerocss pa3BepPTHIBAHUS OCHOBHBIX COIEPIKATENbHBIX JIMHUHA (anreOpanveckoid,
TEOPETHKO-(PYHKLMOHAIBPHOH, YpaBHEHUH W HEPABEHCTB, I'€OMETPHUYECKOH, CTOXaCTHUECKON),
YTO TO3BOJISIET THOKO MCIONB30BATh UX PACIIONIOKEHHE U B3aUMOCBS3b, COCTABJIATH PabOUHii
KaJICHIAPHBIN TUIaH, TIO-Pa3HOMY Yepenys yueOHbIe TeMbI (TJ1aBbl y4eOHUKA), YUUTBIBAs PO UITH
npodeccuonanbHoro obpasoBaHus, crnenuduky ocBamBaemoi mnpodeccun CIIO  wm
cneruranbHocTn CIIO, rnyOmHy wW3ydeHuss Marepuaja, YPOBEHb IOATOTOBKH CTYIACHTOB IIO
peaMery.

Uzyuenne obmeobpazoBaTenbHON yueOHON AUCHUIUTNHBI «MaTeMaTHKa» 3aBepIIaeTCs
MOJIBEIEHUEM UTOTOB B (DOpMe SK3aMeHa.

1.2.2. MecT0 AMCUMILUIMHBI B CTPYKType npo(ecCHOHAJILHOI 00pa3oBaTeJbHOMN
nporpammsl CIIO:

OO0meobpa3oBarebHas TUCHUAIUIMHA «MaTeMaTukay SIBISIETCs 00s3aTebHON 4YacThiO
o0meo0pa3oBaTenbHOTO IHKJIa 00pa3oBaTeNbHOM porpammebl B cooTBeTcTBUN ¢ PI'OC cpenHero
obmiero oOpa3oBaHwsI.

B npoeCCHOHATBHBIX 0o0pa3oBaTeNbHBIX OpTaHH3AIHSIX, pean3yroIInx
o0Opa3oBaTeNbHYIO MpOrpaMMy cpemgHero ooOmiero odOpasopaHusi B mpenenax ocsoenuss OITOIT
CIIO Ha 6a3e ocHoBHOTO 001IeT0 0O0pasoBaHus, yueOHass AUCIUILIMHA «MaTeMaThKay U3ydaercs
B oOmeoOpasoBareinpHoM 1ukie yuebnoro muana OITOIT CITO na 6a3e OCHOBHOrO OOIIEro
o0Opa3oBaHUs C MOJYYSHHEM CpeHero o0Iero oopa3oBaHusl.

B yuebnbx mmanax ITTIKPC, TITICC3 yuebHas aucuurinHa «MaTteMaTuka» BXOIUT B
coctaB o0mux 0d0meodbpa3zoBaTeIbHbIX YUEOHBIX AUCUUIUINH, (POpMUPYEMBIX U3 00s3aTEIbHBIX
npenMeTHbIx obnacteit ®I'OC cpennero obmero oOpaszosanwus, misi mpodeccuit CIIO wnmm
cnermanbHocTeit CI1O coorercTRyromero npoduist mpodeccHoHaTbHOTO O0Pa30OBaHHSI.

1.2.3. Ilnanupyembie pe3yJabTaTbl OCBOEHHSI 0011e00pa30BATEIbHON JHCUUILIHHBI B
coorsercTBHHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

OcBoenue copep:kanusi y4eOHOM TUCHUTUTUHBI «MaTteMaTruka» o0ecreunBaeT JOCTHKEHHE
CTYIEHTaMH CIEAYIOIIUX pe3y/lb mManos:

* JIUYHOCHIHBIX:

- ¢(hopMHUPOBAHHOCTb TMPEACTABIIEHUH O MaTeMaTHKEe KaK YHUBEPCAJTbHOM SI3bIKE€ HAYKH,
CpenCTBE MOJIECITUPOBAHUS SIBIEHUN U MPOLIECCOB, UAEAX U METOAX MAaTEMAaTHKH,

- TIOHUMAaHWE  3HAYUMOCTH  MATeMAaTHKM I HAyYHO-TEXHUYECKOTO  Mporpecca,
c(hOpPMHUPOBAHHOCTL OTHOIIEHHSI K MAaTEMATHKE KaK K 4acTH OOINEYEIOBEYECKOW KYJIbTYPHI
yepes3 3HAKOMCTBO C UCTOPUEHN pa3BUTHUSL MATEMATHUKH, SBOJIIOLIMEN MATEMATUYECKUX UAEH;

- pa3sBUTHE JIOTUYECKOTO MBIIIEHHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, aJITOPUTMHYECKON
KYyJIBTYPbl, KPUTUYHOCTH MBIIUIEHUsS HAa ypOBHE, HeoOXoamMoM st Oynyiiei
npoecCHOHANTBHON NeATENbHOCTH, JJIsl MPOIOJIKEHHSI 00pa30BaHUs U CaMOOOpa30BaHUS,

- OBJIQJICHHNE MATEeMAaTUYSCKUMHU 3HAHUSIMH M YMEHUSMU, HEOOXONMMBIMU B TMOBCETHEBHOMU
JKU3HH, MAJIA OCBOCHUS CMEXKHBIX €CTECTBEHHO-HAYUHBIX MUCLUUIUIMH W JUCLUTUINH
npoeCCHOHANBHOTO LIMKJIA, Ui TOJy4deHus: oOpa3oBaHus B OOJACTsIX, HE TPEOYIOIIUX
yriyOJeHHONW MaTeMaTHYeCKON TOATOTOBKHY,

- TOTOBHOCTbH U CIIOCOOHOCTH K OOPa30BaHMIO, B TOM YHCIIE CAMOOOPA30BAHUIO, HA IPOTSKEHUN
BCEH JKHM3HU, CO3HATENbHOE OTHOIICHHE K HEMPEePhIBHOMY OOpa30BAaHUI KaK YCJIOBHUIO
yCHIEIHOH MpodeCCHOHATBHON U O0IIECTBEHHON eATeIbHOCTH,

- TOTOBHOCTbH U CITIOCOOHOCTD K CAMOCTOSTEIbHON TBOPUECKOH M OTBETCTBEHHOU NS TEIbHOCTH,



TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMU B 00Pa30BaTENbHOM,
OOIIECTBEHHO TOJIE3HOH, Yy4eOHO-MCCIIEeOBATENbCKON, MPOSKTHOH U JAPYrHX BHIAX
NesITeNbHOCTH,

OTHOIIEHHE K MPO(EeCCHOHANIBHOW AEATENIbHOCTH KaK BO3MOJKHOCTH Y4YacTHs B PELICHHUU
JMYHBIX, OOLIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIEHAIIMOHABHBIX MPOOIIeM;

* MemanpeomMemupix:

YMEHHE CaMOCTOATEJIbHO OMNpeAeNsaTh LeNd [AeATeIbHOCTH U COCTaBJIATb  IJIaHbl
NESTeNIbHOCTH, CaMOCTOSITENIbHO OCYILECTBJATh, KOHTPOJIMPOBaTb U KOPPEKTUPOBATH
NeSITeNIbHOCTD, MCIOJIb30BaTh BCE BO3MOXKHBIE PECYpPChl ISl JOCTHXKEHHUS INOCTaBIEHHBIX
Lesell M peajn3alyy TUIAHOB AEATENbHOCTH; BBIOMPATh YCIICUIHbIE CTPATETHU B PA3IMYHBIX
CUTyaLUsX,

YMEHHE TIPONYKTHBHO OOIIAThCS M B3aMMOIEHCTBOBATH B IIPOLIECCE COBMECTHOU
OESATEIbHOCTH, YUYUTBHIBATH IMO3ULHUH JAPYIHX YYAaCTHHKOB JEATENbHOCTH, 3(P(PEKTUBHO
pa3peraTb KOH(JIMKTHL,

BJIaJl€HUE HABBIKAMH IIO3HABATENIbHOW, Yy4eOHO-HUCCIIENOBATENIbCKOM H  MPOEKTHOU
OESITEIPHOCTH, HAaBBIKAMH pa3pelIeHuss npolieM; CIOCOOHOCTP W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJNOB peLIeHUs] MPaKTUYeCKUX 3aj1ad, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB MIO3HAHUS,

TOTOBHOCT M CIIOCOOHOCTP K CaMOCTOSITENIbHONH — HMH(OPMAIIMOHHO-TIO3HABATEIbHON
IeSATEIbHOCTH, BKJIIOYasi YMEHHE OPUEHTHPOBATLCS B PA3JIMUHBIX HICTOUHUKAX MH(OPMALIHH,
KPUTUYECKH OLICHMBATh W WHTEPIPETHPOBATH MH(POPMALHIO, MOJYyHAEMYI) M3 Pa3UYHBIX
HUCTOYHHUKOB,

BJIaJIEHUE SI3bIKOBBIMHU CPEICTBAMH. YMEHUE SICHO, JIOTMYHO U TOYHO H3JIaraTh CBOIO TOUKY
3pEHUs1, UCTIOJIb30BaTh a/IeKBATHbIE SI3bIKOBbIE CPEJICTBA,;

BJIaJICHUE HABbIKAMU TIO3HABATEILHOU PedhICKCUU KaK OCO3HAHMSI COBEPIIAEMBIX ASHCTBUHN U
MBICJIUTENbHBIX IPOLIECCOB, WX pPE3yJbTaTOB U OCHOBAHMM, TpaHMI] CBOErO 3HAHUSA H
HE3HAHUs, HOBBIX [T0O3HABATENbHBIX 33/1a4 U CPENCTB I UX JOCTHIKEHUS,
LIEJIEYCTPEMIICHHOCTh B MOMCKAaX M MPUHSITHU PEIIeHUl, cOOOpPa3sUTeNbHOCTh U MHTYULIUS,
Pa3BUTOCTh IMPOCTPAHCTBEHHBIX IPENCTABJICHUH, CIIOCOOHOCTH BOCIPHHHUMATH KPacoTy M
rapMOHUIO MUPA,;

* npeomMemmuIX:

c(pOPMHPOBAHHOCTh MPEACTABICHUNH O MAaTEeMaTHKE KaK 4YacTH MHPOBOH KyJBTYPBI U MECTE
MaTEMaTHKH B COBPEMEHHON LIMBUJIM3ALINH, CTIOCO0AaX OMUCAHUS SBJICHUH PealbHOTO MHpa Ha
MaTeMaTHYECKOM SI3BIKE;

c(OPMHPOBAHHOCTh TPEACTABICHUH O MAaTEeMaTHYECKUX TMOHATUSAX KaK BaKHEHIINX
MaTEeMaTUYECKUX MOJEJSIX, MO3BOJSIIOIIMX OIMUCBHIBATb U H3y4aTb pasHble MpOLEeCcChl U
SIBJICHUs, TIOHMMaHHE BO3MOXXHOCTH aKCHOMATHYECKOrO0 IOCTPOEHMsI MaTeMaTHYeCKUX
TEOpUH;

BJIaJICHUE METOAaMM [I0KA3aTeJIbCTB U AJIrOPUTMOB pEIIEHUs, YMEHHE WX IPUMEHSTh,
MIPOBOAUTD OKA3aTEIbHbIE PACCYKIEHUS B XO/€ PELEeHUs 3a1ay;

BJIaJICHUE CTaHAAPTHBIMU IpUEMAMM pELIEHUs pALUOHAIBHBIX U HUPPALMOHAJbHBIX,
MOKAa3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUH U HEPAaBEHCTB, UX CUCTEM;
HCIIOJIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX TPOrPaMM, B TOM YHUCIIE JIs [IOUCKA IIYTH PELISHUs
U WUTIOCTPALMK PelleHus] YpaBHEHUI U HEPaBEHCTB,

c(OpPMHPOBAHHOCTD MPENCTABICHUI 00 OCHOBHBIX MOHATUSAX MATEMAaTHUECKOTO aHAIN3a U UX
CBOWCTBaX, BJAJCHHE YMEHHEM XapaKTepHU30BaTh IOBeAEHHE (YHKLUHHA, HCIOJB30BAHHUE
MOJIyYEHHBIX 3HAHUH JI ONHUCAHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

BJIaJICHUE OCHOBHBIMMU IMOHSTHSIMH O IUIOCKUX M IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢durypax, ©X OCHOBHBIX CBOHCTBaxX; C(OPMHPOBAHHOCTP YMEHHUS pPAacCIO3HABATH
reoMeTpuueckue (Urypel Ha uepTexax, MOAENAX U B PEaJbHOM MHUpE, MPUMEHEHHE
U3yUEHHBIX CBOMCTB r€OMETPUIECKIX PUTYP U (POPMYIT IS peIeHHs] TEOMETPUIECKUX 3a7a4
U 3a71a4 C IPaKTHYECKUM COJEeP>KaHUEM;



B

c(hOpMUPOBAHHOCTL TPEACTABICHUI O MPOIeccaX M SIBJICHUSX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJbHOM MHUPE, OCHOBHBIX MMOHATHUSIX
3JIEMEHTAPHOH TEOpUM BEPOSITHOCTEN, YMEHUNW HaxOAUTh U OLEHHBATh BEPOATHOCTH
HACTYIUIGHHSI COOBITHI B TPOCTEMINUX MPAKTUYECKUX CHUTYalUsX U  OCHOBHBIC
XapaKTEPUCTUKHU CIyYaHBbIX BEJIUYMH,

BJIAJICHUE HABBIKAMHM HCIIOJb30BaHUsI TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM MPU PELIEHHH
3a7a4.

MporpaMMy BKJIFOUEHO COIEpKaHWe, HalpaBieHHOe Ha (OPMHPOBAHHE Yy CTYIEHTOB

KOMITETEHIUH, HeOOXOAMMbIX Il kauecTBeHHOro ocBoenus CIIO Ha 0a3e OCHOBHOro 0OIIEro
o0pa3oBaHusi C TMOJNy4YeHHEM CpeaHero oO0mero o0pa3oBaHUs; MPOrPaMMbl MOATOTOBKH
KBaJH(UUIHPOBAHHBIX Pa0OYMX, CIY)KAIIHX, MPOTrPaMMbl IMOATOTOBKH CHEIHAINCTOB CPEIHETO
3BEHA.

O01mue KOMIIETeHIHNH

OK 01. Beibupats cnocoObl pemieHust 3amad  NpPOPEeCcCHOHANBHON e TeTbHOCTH

MPUMEHUTEJIBHO K Pa3JIMYHBIM KOHTCKCTAM

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPEACTBA NMOMCKA, AHAIN3a M HHTEPIpPETALUU

uHpopMauuy, W HWH(POPMALMOHHBICE TEXHOJIOTUH Ui BBINOJHEHHUS 3ajad
poheCCUOHANIBHON eI TENIbHOCTH

OK 03. [InanupoBaTh MW peannu3oBBIBATH COOCTBEHHOE TNPOQECcCHOHATBHOE W

JIMYHOCTHOC Pa3BUTHCE, NpEANPUHUMATEIBCKYO ACATCIIbHOCTD B
npodeCCHOHANIBHOM ~ cpepe, HCIONB30BaTh 3HAHUSA 1O  (PUHAHCOBOMA
'PaMOTHOCTH B PA3JIUYHBIX )KU3HCHHBIX CUTYyalUAX

OK 04. O} dexTHBHO B3aMMOIEICTBOBATh U pabOTATh B KOJIJICKTHBE U KOMAHJIE

OK 05. OcCy1LIecTBIATh YCTHYIO U MUCbMEHHYI0O KOMMYHHUKALIMIO Ha TOCYAapCTBEHHOM

s3plke Poccuiickoit Denepanmu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO H
KYJILTYPHOI'O KOHTEKCTA

OK 06. IIposiBATE  IpaskAaHCKO-MATPUOTHUYECKYIO IMO3ULUI0, AEMOHCTPHUPOBATH

OCO3HAHHOC TMOBEACHUE Ha OCHOBC TPAAULMOHHbBIX O6H.I6"I€.]'IOB6LIGCKI/IX
LIeHHOCTefI, B TOM HYHCJIIC C YYETOM TrapMOHH3alUH MEKHALIMOHAJIBHBIX H
MEKPCIIUTHUO3HBIX OTHOH_IeHI/II\/'Ij NPUMEHATE CTAHAAPThI AHTUKOPPYIIHUOHHOI'O
ITOBCACHMA

OK 07. ComeiicTBOBaTh COXPAHEHUIO OKPYIKAIOMIEH Cpenbl, pecypcocOepekeHuro,

NPUMEHSITh 3HaHUS OO0 W3MEHEHUM KJIUMAaTa, NPHHLUILI OepeKIIMBOro
POU3BOACTBA, YQ(PEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CHTYAIIHSIX

HYHOCTHBIE Pe3yabTAThI Koa auunocTHBIX
peaIH3allii IPOrpaMMbl BOCIIHTAHHUS pPe3yJIbTATOB
(Oecxpunmoput) peaTH3alHH
NpOrpamMmbI
BOCIHTAHHSA

Ipossrsromuii 1 JCMOHCTPHUPYIOIINHA YBAKCHHC K TIOASIM TPYAQ, OCO3HAFOIIIHH
LCHHOCTh CcOOCTBeHHOrO Tpyaa. Crpemsimuiics K (GOpMHUPOBAHUIO B CETCBOH JP 4
CpeJIC TUMHOCTHO U MPO(ECCHOHATIBHOTO KOHCTPYKTHBHOTO «IU(pPOBOTO CICIA»

2. CTpykTypa u coaep:kaHue 001eo0pa3oBaTe/IbHONH JUCHUIJIMHBI

2.1. O0beM AUCHUNIHHBI H BHABI Y4eOHOH padoThl

Bun yueOHoit paGoThI O6mbem vacos
O6bem 0bpa3oBaTeIbHON MPOrPaMMBbl TUCHUTUINHBI 272
B TOM YHCJIC:




OcHoBHoOe coaep:kaHHe

TeopeTnyeckoe oOydeHue 216
[IpodeccronanpbHO-OPUEHTHUPOBAHHOE COAEPIKaHUE (COMEpIKaHUe 36
NPUKJIATHOTO MOJTYJIS)

HWnavBuayaspHbI NPOEKT 10
Ilpome:xkyTouHasi arTecTanusi (3K3aMeH)

2.2. TemaTH4eCKHH MJIAH U COAEPKAHNE JUCHHUILITHHDBI

Coaep:kaHue yueOHOro marepuasia (OCHOBHOE H

NPOCTPAHCTBE

HaumenoBanme npogecCHOHAIBLHO-OPHEHTHPOBAHHOE), JIA00pPaATOPHbIE H O6bem
pa3aesioB U TeM NPaKTHYeCKHEe 3aHSTHSI, IPUKJIAAHOI MoayJIb (IpH 4acoB
HAJTUYHH)
1 2 3

Ocnosnoe cooepricanue

Pasnea 1. IloBTOpenne Kypca MATEeMATHKH OCHOBHOH HIKOJIbI 20

Tema 1.1 Conep:xanue yueOHOTO MaTepuaa

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

MaTEMaTUKU NPpU | ba3oBble 3HAHUS U YMEHUsI 110 MaTEMAaTHUKE B IPOPECCHOHATBHOMN

OCBOEHUU U B IIOBCEJJHEBHOM 1E€ATEIBHOCTH.

CHELUAJIBHOCTH. | JlelicTBUsA HaJ MOJOKUTENbHBIMU U OTPULIATEIIbHBIMU YHCIIAMH, C

Uucna u OOBIKHOBEHHBIMH U IECATUYHBIMH APOOSIMHU.

BBIUHCJICHUSI JleiicTBus co cTeneHs MH, (POPMYJIbl COKPAIIEHHOTO YMHOKEHHSI
KomMbuHMpOBaHHOE 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 HEPAaBEHCTBA

HEPABEHCTBA KomOuHnpoBaHHOE 3aHsTHE 4

Tema 1.3. lIpogheccuonanvno-opuenmuposannoe cooepoicanue

IIpouenTtHbie (cooepoicanie NPUKIAOHO20 MOOYJIs1)

BBIUHCJICHUS] B IIpocThle u cnokHble MPOLEHTHI. IIpoLieHTHbIE BEIMHCIIEHUS] B

npodecCHOHaNbH | PO eCCHOHAIBHBIX 3a1auax

bIX 3ajiatax IIpakTuyeckoe 3aHATHE 4

Tema 1.4 Conep:xanue yueOHOTO MaTepuaa

Pemenue 3anau. Beruncnenuss u npeoOpa3oBaHMs. Y PaBHEHUS U HEPABEHCTBA.

BxonHon I'eomerpus Ha mockocTu

KOHTPOJIb KombuanMpOBaHHOE 3aHTHE 4
KonTponeHas pabora 2

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

Conep:kanue yueOHOro MaTepHasa




Tema 2.1. IIpenmver crepeomerpun. OCHOBHBIC MOHATHA (TOUKA, MpsiMas,
OcHoBHbIE IUIOCKOCTh, POCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
MIOHSITUS Ilepecekatomiuecs, napajuiebHble U CKPEIIHUBAIOIIUECs MPSMBbIE.
CTEpEeOMETPUH. VYron Mexnay npsiMeIMU B mpocTpaHcTse. [lepneHaukynspHOCTD
Pacnonoxenune npssMbIx. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBI

NPSIMBIX U KombuHaMpOBaHHOE 3aHITHE

IJIOCKOCTEN

Tema 2.2. Conep:xanue yueOHOTO MaTepuaa

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

MPSIMBIX, IPSIMOI
U MIJIOCKOCTH,

CaoiicTBa.
[Mapannensubie miockoctu. Onpenenenue. [lpusnak. CeolicTaa.

IJIOCKOCTEN Terpasap u ero snementsl. llapannenenunen u ero 3J€MeHTHL
CsolicTBa  NPOTUBOMNOJOXKHBIX  IpaHel W JAWaroHanei
napautenenunena. [loctpoenne OCHOBHBIX CEUEHUMN
KomMbOuHaMpOBaHHOE 3aHITHE

Tema 2.3. Conep:xanue yueOHOTO MaTepuaa

Ilepnennuxynsapn | [lepnenaukyisipHeie  npsimpie.  llapamnenbHble  TIpsIMBbIE,

OCTb MPSIMBIX, NEePHEeHANKYJIAPHbIE K MJIOCKOCTH. IIpusnak

npsiMOH 1 MEePIEHANKYJISIPHOCTH TIPSIMOM U TJIOCKOCTH
MJIOCKOCTH, KomOuHupoBaHHOE 3aHSTHE

MJIOCKOCTEN

Tema 2.4. Conep:xanue yueOHOTO MaTepuaa
Ilepnenauxymnsip

1 HAKJIOHHAs.
Teopema o Tpex

IlepneHnukynssp W HaKJIOHHAS. Teopema o0  Tpex

NEePHNEHAUKYJIAPax. 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. BeEKkTOpbl B

BEKTOPBI B npoctpaHcTBe. ClO’KEHHE 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, MapaJUIebHOCTb
TJIOCKOCTEH, MEePNEeHANKYISIPHOCTD MIOCKOCTEN. Pacnosnoxkenue
NpsIMBIX M IUIOCKOCTEH B OKpyKaroliem wMupe (mpupone,
apXHUTEKType, TEXHUKE). Pelenne npakTUKO-OPUEHTHPOBAHHBIX

3aaad

IIpakTuyeckoe 3aHATHE

Conep:kanue yueOHOro MaTepHasa




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 MHOXKEHHE

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 KOTaHI'eHca. 3HaKU CUHyCa, KOCUHYCa, TAHI€HCa U KOTaHIeHca Mo
yrja, yucia YeTBEPTAM. 3aBUCHMOCTb MeEXIYy CHHYCOM, KOCHHYCOM,
TAHI€HCOM U KOTAaHT€HCOM OJIHOTO U TOT'O K€ yria
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. YpaBHEHHE 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
Tema 3.6 Conepxxanue yaeOHOTO MaTepuaa

Pemenune 3amau.
OCHOBEI

TPUTOHOMETPHUH.

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaskeHUH. PerneHue
TPUTOHOMETPUYECKUX YPABHEHHNM U HEPABEHCTB B TOM YHUCIE C
UCIIOJIb30BAHUEM CBOMCTB (DyHKIIMH




Tpuronomerpuye | KomOuHupoBaHHOE 3aHATHE.
ckue QpyHKIuu KonTponbsHas pabora 4
Pasnean 4. lIpoussoanas u neppoodOpa3Has pyHKuun 54
Tema 4.1 Conep:xanue yueOHOTO MaTepuaa
IlonsaTne IIpupamenune aprymenrta. Ilpupamenue ¢ynkuun. 3anaun,
MIPOU3BOAHOM. MPUBOASINNE K TOHATHEO  mnpou3BogHoW.  OmnpeneneHue
®opmyJibl U MPOU3BOAHON. AJITOPUTM OTBICKaHHUSI MPOU3BOAHONH. POpMYyJIBI
npaBuIa muddepentmposanus. [Ipasuna nudepeHnpoBanus
auddepenuuposa | KoMOMHMPOBaHHOE 3aHSTHE 8
HUS
Tema 4.2 Conep:xanue yueOHOTO MaTepuaa
TonsTne o IMonarne HempepeBHONH (yHKIMU. CBOMCTBA HEMPEPBIBHON
HENPEPBIBHOCTH | hyHkimy. Cas13b MEKIY HEMPEPBIBHOCTBIO u
bynxumu. Meton | rygdepennpyeMocTbio GyHKLIM B TOUKe. ANTOPHTM PeLIeH s
MHTEPBAJIOB HEPaBEHCTB METOAOM HHTEPBAJIOB
KomOuHaNpOBaHHOE 3aHITHE 8
Tema 4.3 Conep:xanue yaeOHOTO MaTepuaa
I'eomerpuuecknii | ['eoMeTpuuecKuil CMBICT TPOU3BOAHONW (PYHKIIMH — YTIJIOBOH
u busnuecknii | koadduiment kacatenbHOH K rpaduky (GyHKIMH B TOUKE.
CMBICT VYpaBHeHHe KacarenbHOH K rpaduky (QyHKOUU. AJNTOpUTM
MPOU3BOHOMN COCTaBJICHUS] YpPaBHEHUS KacaTeIbHOUW K rpaduky QyHKIUU
y=t(x)
KomMbuHMpOBaHHOE 3aHITHE 4
Tema 4.4 Conep:xanue yueOHOTO MaTepuaa
MOHOTOHHOCTB Bospacranue u yOpiBaHue QyHKIMH, COOTBETCTBHE BO3PACTAHUS
dysxuun. Touku | u yObiBaHus QYHKIMK 3HAKY MPOU3BOIHOM. 331241 HA MAKCUMYM
JKCTpEMyMa U MUHHMYM. AJITOPUTM HCCIIEN0BaHUS (DYHKIIMH U IIOCTPOCHUS ee
rpaduka ¢ MOMOIIBIO TPOU3BOAHOM
KombuHaMpOBaHHOE 3aHATHE 6
Tema 4.5 Conep:xanue yueOHOTO MaTepuaa
Hccnenosanue
. UccnenoBanne (QyHKUMM Ha MOHOTOHHOCTb W TOCTPOCHHE
GbyHKIUH 1
rpa¢puKoB
MIOCTPOCHHE
rpaduKoB KombuHMpOBaHHOE 3aHATHE 6
Tema 4.6 Conep:xanue yueOHOTO MaTepuaa
HaubGonbimee u HaxosxneHue HanbobIIero U HAMMEHbINETO 3HAYeHU N (PYHKITHIA,
HaVMEHbLIIEe nocTpoeHne  rpadukoB  C  HCIOJb30BAaHMEM  ammapara
3HAYCHHUS MaTEeMaTHYECKOrO aHAIN3a
byHxIMN KOMOMHHPOBAHHOE 3aHSTHE 4
Tema 4.7 lIpogheccuonanvno-opuenmuposannoe cooeporcanue
Haxoxnenue (cooepoicaniie NPUKIAOHO20 MOOYJIs1)
ONTUMAJTbHOTO HaumeHnbinee u HaubobIee 3Ha4YeHUE QYHKIINH
pe3yJbraTa ¢ [IpakTrueckoe 3aHATHE 6

IIOMOIIBIO




MIPOU3BOJHON B

MPaKTUYECKUX
3a1a4dax
Tema 4.8 Conep:xanue yueOHOTO MaTepuaa
[TepBooOpaszHas O3HakOMJIEHHE C TMOHSATHEM HWHTErpajga M MepBOOOpasHOW st
byHKIHH. ¢bynkumu y = {(x). Pemmenne 3anad Ha cBsi3b IepBOOOpa3HON U ee
IIpaBuna NPOM3BOIHOW, BBIYUCIEHUE MEPBOOOPA3HOM sl  JaHHOM
HAX O)KICHUS ¢bynkumnu. Tabnuma Gopmyn aiasi HAXOXKIEHHsI EPBOOOPA3HBIX.
nepBooOpasHeIx | M3yueHue npaBuiia BLIYHCIEHUS TIEPBOOOPA3HOM
KombuHaMpOBaHHOE 3aHITHE 4
Tema 4.9 Conep:xanue yueOHOTO MaTepuaa
ITnomanp 3anauu, NpUBOASIINE K IOHATUIO OIPENeIEHHOrO UHTerpaja — o
KPUBOJIMHEUHON BBIYUCJECHUH IUJIOIIAAN KPUBOJMHEHHON Tpaneuuu. IloHsTue
Tpaneuuu. onpenenéHHoro uHTerpana. ['eomerpudeckuii U (HU3MUECKUI
®opmyna CMBICIT oOmpenefeHHoro wuHterpana. @Popmynsa HeroToHAa -
HproToHA — JleiiOHuna.
JleiiOHuma Pemenne 3amad Ha NpPUMEHEHHE WHTErpaja IJisi BBIYMCIIECHHS
($U3NIECKUX BEMYNH M TUIOIAAeH
KomMbuHaMpOBaHHOE 3aHITHE 4
Tema 4.10 Conep:xanue yueOHOTO MaTepuaa
Pewenue 3anau. @opmynel 1 mpaBuia auddepernunpoBanus. MccnenosaHue
IIponssonHas u byHkuMii ¢ moMomB  npousBopHOH.  Hambompimee wu
nepBooOpazHas HAVMEHbLIEee 3HAUECHUs (DYHKIUH.
(byHKIUH. Brraucnenue nepsoodpasnoii. [I[pumeHeHune nmepBoodpasHOH
KombuHaMpOBaHHOE 3aHITHE 2
KonTponbeHas pabora 2
Pasnen S. MHOrorpaHHHKH H TeJla BpPalleHHUs 34
Tema 5.1 IIpusma, | Comeprkanue yueOHOrO MaTepuaia
napamnenenunesn, | Ilpusma (HaknoHHAs, TpsMasi, NPABHJIbHAs) U €€ BSJIEMEHTHI.
kyO, mupamuna u | Ilapannenenunen. CaoiicTBa MPSIMOYTOJIBHOTO
UX CeUeHUs napamenenunena. Ky6. [Tupamuna u e€ snementsl. [IpaBunbHast
nupamMuia
KombuHMpOBaHHOE 3aHATHE 8
Tema 5.2 Conep:xanue yaeOHOTO MaTepuaa
IIpaBunbHbIC I[Inowans  nNOBEPXHOCTM  MHOrorpaHHukoB.  Ilpocreiimne
MHOTOIPDaHHUKY B | KOMOWHAILMK ~ MHOTOTPAHHUKOB.  BBIYHMCIEHHE  3JIEMEHTOB
JKU3HU NPOCTPAHCTBEHHBIX  (uryp  (péOpa, pAuMaroHamu,  yIJbl).
IIpaBunpHBIE MHOTOTPAHHUKHU
KombuHMpOBaHHOE 3aHATHE 4
Tema 5.3 lIpogheccuonanvno-opuenmuposannoe cooeporcanue
Hunusap, KOHYC, | (codeporcanue npuriaono2o mMooyiis)
miap 4 ux Humuanp, xkonyc, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO
CeueHus KPYTrOBOTO LIMJIMHIIPA, MPSIMOT0 KPyroBoro konyca. MzobpakeHue

TeN BpameHuss Ha ruiockocTH. llpeacraBieHune o0 yceu€HHOM

koHyce. CedeHuss koHyca (mapajulelbHOE OCHOBAHHUIO W




NPOXOZsLIee Yepe3 BEPIINHY ), CEUCHHUS LIITNHAPA (TapajieIbHO
U TIEPIICHIUKYJISIPHO OCH), CeUEHUsIX mapa. Pa3BépTka mmmHapa

U KOHycCa
IIpakTuyeckoe 3aHATHE 4
Tema 5.4 O6bemnl | Coneprxanne yueOHOrO MaTepuaa
u miomaay | O6beM mnpsiMoyronpHoro mnapamwienenumnena. OObem  KkyOa.
MOBEPXHOCTEN OO6mbembl npssMoi mpu3Mbl U IMHAPA. OOBEMBbI MUPAMUABI U
TeN koHyca. OObeM mapa
KombuHaMpOBaHHOE 3aHITHE 8
Tema 5.5 lIpogheccuonanvno-opuenmuposannoe cooeporcanue
IIpumepsl (cooepoicanie NPUKIAOHO20 MOOYJIs1)
CUMMETpUI B [ToHsiTHE O CUMMETPHUH B MPOCTPAHCTBE (LIEHTpPAJIbHAS, OCEBas,
npodeccuu 3epKajIbHas).
OO6obuienne mpencraBieHUl O MPaBUJIBHBIX MHOTOTPAHHUKAX
(TeTpasnp, KyO, OKTadAp, AOACKAIAP, HKOCASAP).
IIpumepr! cummeTpuii B mpodeccuu
IIpakTuyeckoe 3aHATHE 4
Tema 5.6 Conep:xanue yueOHOTO MaTepuaa
Pemenne sanad. OObemMBbl W TUIOIIAAW TOBEPXHOCTH MHOTOTPAHHUKOB U TEI
MHororpaHHUKH BpAIIEHHS
H TeJa BpatleHIA KomMbuHaMpOBaHHOE 3aHITHE 4
KonTponeHas pabora 2
Pa3zgen 6. Crenenu u kopHu. CteneHHasi, moka3aTejbHasi U Jorapupmmuyeckast 42
byHxuun
Tema 6.1 Conep:xanue yaeOHOTO MaTepuaa
CrenenHas IlonAaTHEe KOpPHA N-OM CTENEHM W3 ACHUCTBUTEIBHOIO YHCIA.
ynkums, ee ®yukuun y = Vx ux cpoiictsa u rpaduxu. CBOICTBA KOPHS n-
CBOMHCTBA. oii crenienu. [IpeobpazoBaHre NPPALMOHATIBHBIX BBIPAKEHHI
IIpeobpasoBanne | KomGHHIPOBAHHOE 3aHATHE 4
BBIPAXXEHUII C
KOPHSIMH N-OU
CTENeHU
Tema 6.2 Conep:xanue yaeOHOTO MaTepuaa
CsoiicTBa ITonsiTue cTemeHu C paLUOHANbHBIM Moka3aTesneM. CTerneHHbIe
CTENEeHHU C (byHKIMH, NX CBOHCTBA U TpauKu
pauuoHaIbHBIM U | KOMOMHHPOBaHHOE 3aHSITHE 6
NEeUCTBUTEIbHBIM
NoKa3aTeIsIMU
Tema 6.3 Conep:xanue yaeOHOTO MaTepuaa
Pemenne PaBHOCHUIIBHOCTE HMpPALMOHANBHBIX ypaBHEHUN. Metoabl Hx
UPPALMOHAIBHBIX | pelIeHHsI
ypaBHEHUN KomOuHMpOBaHHOE 3aHSTHE 4

Conep:kanue yueOHOro MaTepHasa




Tema 6.4
IlokazarenbHast
byHKIHSA, ee
CBOMCTBA.
TloxazaTenbpHbIe
YpaBHEHUS U

Crernenb ¢ MPOU3BOJIbHBIM HeﬁCTBHTeHbeIM ITOKa3aTEJIEM.

Omnpenenenne rmnokasarenbHOH (QYHKIMHM U €€  CBOICTBA.
3HaKOMCTBO C IPUMEHEHNEM MTOKa3aTeNbHON PyHKUMH. Perenune
MOKAa3aTeNbHBIX YPABHEHUI METOAOM YPABHUBAHUS [TOKa3aTeNeH,
METOIOM BBEICHHMsS HOBOH NepeMeHHOH, (yHKLHNOHAIbHO-

Fpa(l)I/I"IeCKI/IM METOOOM. Pemmenne nokasarenbHbBIX HEPABCHCTB

HEPaBEHCTBA KombuHaMpOBaHHOE 3aHITHE 8
Tema 6.5 Conep:xanue yueOHOTO MaTepuaa
Jlorapu¢m uncna. | Jlorapupm  uucma.  CsoiictBa  norapudmon.  Oneparnus
CsoiicTBa JorapupMUpPOBAHUS
norapumoB KoMOGHMHUPOBAHHOE 3aHATHE 6
Tema 6.6 Conep:xanue yueOHOToO MaTepuaa
Jlorapupmuuecka | Jlorapudpmudeckass ¢yHkuus u ee cBoiictBa. [loHsiThe
s QyHKOMS, ee Jorapudpmmuueckoro ypasHeHHs. Omnepauusi NOTEHIMPOBAHUS.
CBOWCTBA. Tpu OCHOBHBIX METOJIa PELICHHUS JOrapUPMHUUECKUX YPABHEHUIL:
Jlorapupmuueckn | GpyHKIIMOHATBHO-TpaGUUECKUii, METO MMOTEHIIMPOBAHUS, METOL
€ YPaBHEHUH, BBEJICHUSI HOBOU nepeMeHHoi. JlorapupMudeckre HepaBeHCTBA
HEPABEHCTBA KomOuHnpoBaHHOE 3aHsTHE 8
Tema 6.7 lIpogheccuonanvno-opuenmuposannoe cooeporcanue
Jlorapudmsl B (cooepoicanie NPUKIAOHO20 MOOYJIs1)
IPUPOAE U IIpumenenue norapudma. Jlorapudpmuueckass coupanb B
TEXHUKE npupoze. Ee MaremaTnueckue cBOHCTBa
IIpakTuyeckoe 3aHATHE 4
Tema 6.8 Conep:xanue yueOHOTO MaTepuaa
Pemenue 3amau. | CteneHHas, TOKaszaTenbHass W Jorapudpmuueckas (QyHKIHH.
CreneHnHas, Pemenune ypaBHeHuUi
nokasarejbHas U | KomOMHUpOBaHHOE 3aHSATHE
norapupmudecka | KontposbHas pabora 2
st pyHKUIAH
Pa3aen 7. JjieMeHTBI TeOpUHU BepPOSITHOCTEH H MATEMATHYECKOH CTATHCTHKH 32
Tema 7.1 Conep:xanue yueOHOTO MaTepuaa
CoOpbiTHE, CoBMecTHBIE ©  HECOBMeCTHbIe coObITHs.  Teopembl O
BEPOSITHOCTD BEPOSITHOCTH  CyMMBI  COOBITHI. YCIIOBHast  BEPOSTHOCTb.
coOBITHS. 3aBUCHMBIC U HE3aBUCHMbIe COOBITHS. TeopemMbl O BEPOSATHOCTH
CnoxeHue u MPOU3BENCHUST COOBITHIA
YMHOKEHUE KombuaMpOBaHHOE 3aHITHE 8
BEPOSATHOCTEMN
Tema 7.2 lIpogheccuonanvno-opuenmuposannoe cooeporcanue
BeposiTHOCTD B (cooepoicanie NPUKIAOHO20 MOOYJIs1)
npodeccuoHanabH | OTHOCHTENbHASL YAaCTOTa COOBITHSI, CBOMCTBO €€ YCTONYMBOCTH.
BIX 3a/1a49axX Cratucruyeckoe oTpeneNieHne BEPOSITHOCTH. Onenka
BEPOSTHOCTH COOBITHS
IIpakTuyeckoe 3aHATHE 8

Conep:kanue yueOHOro MaTepHasia




Tema 7.3 Bunbt  cnyualinbix  BenuuuH.  OmnpegeneHue  TUCKPETHOM
JuckperHas CIy4yalHON BEJNUYUHBL 3aKOH pacHpenesieHus IUCKPETHOU
cly4anHas CIy4alHOH BeIn4MHBL Ee 4hCIoBble XapaKTepUCTUKU
BEJIMYMHA, 3aKOH | KomMOuHMpOBaHHOE 3aHATHE 8
ee
pacnpeneneHus
Tema 7.4 3anaun | Conmepkanne yueOHOro MaTepuaa
mareMaTuueckoi | IlepBuuHast oOpaboTka CTAaTHCTUYECKHUX MAaHHBIX. YHCIOBBIE
CTaTUCTHUKH. XapaKTEePUCTUKHU (CpenHee apupMeTHUecKoe, MEINaHa, pa3Max,
mucniepcust). Pabora ¢ Tabnunamu, rpadukaMu, uarpaMMamMu
KomOuHupoBaHHOE 3aHSTHE 6
Tema 7.5 Bunbi cobbITHiA, BEpoATHOCTD COObITHIH. CIIOKEHHE U YMHOXKEHHE
DJIeMEHTHI BEpOSITHOCTEH. [luCkpeTHast ciydaiiHash BeIWYMHA, 3aKOH €€
TEOpUHU pacnipeneneHus. 3agaund MaTeMaTUUECKON CTATUCTUKU.
BepoaTHOcTel U | KonTposbHas pabora 2
MaTEeMaTU4YECKON
CTaTUCTUKH
HWuavBunyanbHbIid NPOEKT 10
IIpomexyTounas arrecranus (Jk3ameH)
Bcero: 252
2.3. BOITPOCHI HTOIOBOTI'O KOHTPOJIA 3HAHUI IO YYEBHOM
JUCIUIVIMHE «MATEMATHUKA»
Auredpa.
1. TlonsTHe nepuonuueckoil GyHKIUH, MPUMEP, MILTIOCTPauus Ha rpaduke.
2. CsoiicTBa CTeNeHel ¢ pallMOHANbHbBIM MOKa3aTeneM. JlokazaTeabcTBO O10H U3 TEOPEM
(10 BBRIOODY ).
3. TlonsTre o Toukax MakcuMyMma (MUHUMyMa) QYHKIIH, IpUMep, rpaduyeckast
WJUTFOCTpaLusl.
4. BrBox oOmeli popMyJibl KOpHEH ypaBHEHHS Sin X = d.
5. IlonsTue apkcuHycCa 4nCIa, IPUMED.
6. OCHOBHOE CBOICTBO MEePBOOOPA3HOM, €r0 FeOMETPUIECKAs HILTFOCTPALIHS.
7. llonsATHE apKKOCHHYyCA YUCIA, IPUMED.
8. TlokaszarenbHast pyHKIUS, €€ cBOMCTBA U rpaduk. Jloka3aTenbCTBO OMHOTO U3 CBOMCTB
(1o BEIOODY).
9. llonsATHE apKTaHreHca 4ucia, IpuMep.

10. Jlorapupmudeckast pyHKuus, e€ cBoiicTsa 1 rpaduk. JlokazaTenbCTBO OJHOTO U3

CBOWCTB (110 BEIOODY).
11. IlonATHe NPON3BOAHOM, €€ MEXaHUYECKUI CMBICII.
12. BriBon o01ueti popMyJiel KOpHEH ypaBHEHHUS COS X = d.
13. IloHATHE NPOU3BOAHOM, €€ FEOMETPUUECKUI CMBICIL.
14. BriBon oOrueti popMyJibl KOpHEH ypaBHEHUS 1g X = d.
15. Caotictsa norapugpmos. JJokazaTeapcTBO OMHOHN U3 TeopeM (10 BEIOOPY ).
16. ITonsiTHE O TepBOOOPA3HOH PYHKLINH.

17. ®dyHKIMs TAaHTEHC, ee cBOlcTBa U rpaduk. Jloka3aTenbCTBO OHOTO U3 CBOMCTB (110

BBIOODY).




18.
19.

20.

21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31

32.
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27.
28.
29.

[MousTHe 00 uHTETpae.

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

®opmyna Hetorona — Jleitbuuna. [Ipumep npumeHeHust GOPMYJIIbI A1 BEIYHUCICHHS
HUHTErpaJoB.

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

[IpaBuno HaxokaeHUst HANOOJbIIEro (HAUMEHbINEero) 3HaueHus pyHkuuu. [Ipumep.
[onsitue skctpemyma ¢yHkuun. Ipumep.

IIpusHak nmocrosiHCTBa QYHKIMK Ha mpoMexyTke. [Ipumep, rpadudeckast HILTFOCTPALIHSL.
Teopema 0 BbIUNCIIEHUH IIJIOLIAAN KPUBOJIMHEWHON Tpanenuy.

dopmyia At BEIMUCISHHSI TPOU3BOIHON CIOXKHOHN (yHKIHHL.

Haxosknenue nepooOpa3Hbix. J[oka3aTeIbCTBO OMHOTO U3 TPABHUIL.

Teopema 0 MPOM3BOIHON CyMMBI ABYX () YHKIIHH.

Uucno e. HatypanpHslii torapudm.

JlocTatouHble ycaoBus Bo3pacTanus (yObIBaHMS) QYHKIIHH.

KacarenbHasi. BeiBon ypaBHeHUs KacaTeNbHOH K rpaduky nuddepenuupyemoit GyHkmm
B JQHHOM TOYKE.

JlocTaTouHble yCIoBH MaKCUMyMa (MUHUMyMa) (QyHKIIHH.

I'eometpus.

B3aumHOe pacnonokeHue IByX NPsSIMbIX B MPOCTPAHCTBE ((POPMYIHPOBKHU U IPUMEPHI).
KacarenpHas 1II0CKOCTS K LIapy.

B3aumnoOe pacnionokeHue IByX MIIOCKOCTEH ((POPMyITHPOBKH U IPUMEPHI ).

IIpusHak nepneHaUKyIsIPHOCTH NPSMOMN U MJIOCKOCTH.

B3aumnoe pacnionokeHue npsiMoi U IMIIOCKOCTU B MPOCTPAHCTBE ((OPMYITUPOBKHU U
IPUMEPBI).

O0BéM LUTUHpA.

CaoiicTBa mapajuieNbHbIX TIOCKOCTEH (POpMyTUPOBKA U TIPUMEPHI).

Teopema 0 60KOBON MOBEPXHOCTU MPU3MBI.

[TepnieHONKYISIP M HAKJIOHHBIE K TUIOCKOCTH ((hOPMYIHPOBKHU U MTPUMEPHI).

. CBolicTBa MPOTUBOJICKALINX IPaHEN MapaljIeenuneaa.
1.
12.
13.
14.

PaccrosiHue MeXy CKpPEIMBAIOIUMHICS TPSAMBIMH ((OPMYJIUPOBKH U TIPUMEPHI).
[Tnomans OOKOBOI MOBEPXHOCTH KOHYCA.

YTon MeXay CKPeLIMBAIOIUMHUCS MPSIMBIMH ((hOPMYJIHPOBKA U IPUMED).

OO6béM IPU3MBL

. Yron Mexay npsiMoi M IIOCKOCTBIO ((hOPMYJIHPOBKA M IPUMED).
16.
17.
18.
19.
20.

O06BéM nupamMuabl.

Yron MeXay MIOCKOCTSIMH ((POPMYITHPOBKA U TIPUME).

[Tnomans chepsr.

JAByrpaHHbIil yron. JIMHEHHbIH yron ABYrpaHHOro yria ((GOopMyJIUPOBKH U IPUMEPHI).
Teopema o0 60KOBOH MOBEPXHOCTH MPABUIIBHOW MUPAMHIBL.

. ITnomanb GOKOBOM MOBEPXHOCTH IIFIIUHAPA.
22.
23.
24,
25.
26.

[Tpusma (popmMyTupOBKA U IPUMEPHI).

[Ipu3HaK MepHEeHANKYJISIPHOCTH TUIOCKOCTEH.

[Ipsimast u npaBubHAS TIPU3MBI ( POPMYIUPOBKH U IPUMEPHI).

CaoiicTBa nepreHANKYIAPHOCTH MPSIMOHN M TUIOCKOCTH (IOKA3aTeNbCTBO OHOTO U3 HUX).
[Mapannenenunen. [IpsmoyronbHelii napamienenunes (GOpMyTUPOBKH U IPUMEPHI)
[Ipu3HaK mapayuIeTbHOCTH TUIOCKOCTEH.

[Mupamuna (GopMyIHPOBKHU U IPUMEPHI).

O0ObéM KoHyCa.

[IpasunbHast mupamuaa (pOpMyITHMPOBKH U IPUMEPHI ).



30. Hunuanp (popMyTUpPOBKH U IPUMEPHI).
31. Konyc (¢popMynupOBKH U TPUMEPHI).

3. XAPAKTEPUCTHKA OCHOBHBLIX BUJIOB YYUEBHOU JESTEJIBHOCTH

CTYJAEHTOB
Coaepkanue XapaKkTepUCTHKA OCHOBHBIX BH/AOB €SI TEJIbHOCTH
o0ydeHus CTYAEHTOB
(Ha ypoBHe yueOHbIX AelicTBHH)
BBenenue O3HakOMIIEHHE C POJIBI0 MATEMATHKH B HAyKe, TEXHUKE,

SKOHOMHKE, MH(POPMALTHOHHBIX TEXHOJIOTHSX U MPAKTHUECKOH
nesTenbHOCTH. O3HaKOMIIEHHUE C LeJISIMU U 3a/ladaMy U3ydeHUs!
MaTteMaTHKH npu ocBoeHuu npodeccuii CI1O u cnenpanbHOCTEH

CIIO
AJITEBPA
Pa3Burune nousitust 0 |BrinonHeHue apudMeTUdeCKuX NEHCTBUI HAZl YHCIaAMHU, COYETast
qHcie YCTHBIC U MUCbMEHHBIE TPUEMBI.

Haxoxnenue npubInKeHHbIX 3HAYSHUH BEIMYUH U
MOrPEIIHOCTEH BEIMUCICHUH (a0COMIOTHON U OTHOCUTENBHOM);
CPaBHEHHE YHCIIOBBIX BbIPAKEHHI.

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

KopHn, crenenn, gora- |O3HakoMIIeHHE C IOHATHEM KOPHs /1-if CTENIEHH, CBOWCTBaMU
pudmbI pPaauKanoB U MPABUJIAMHU CPABHEHUS] KOPHEH.
DopMynHpOBaHKE ONPEAEICHUS] KOPHS U CBOMCTB KOPHEH.
Brraucnenue u cpaBHEHUE KOPHEH, BBIMOJHEHUE PUKUIKH
3HaueHus kopHs. [IpeoOpasoBanHre YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, COAEPIKALIUX PATUKAIIBL.

BeinmonHeHne pacueTos o GopMyiam, CoIepKauM paaHKabl,
OCYIIECTBIISAST HEOOXOIMMbIE TIOACTAHOBKH U MPeoOpa3oBaHusl.
OmnpenesneHne paBHOCUIIBHOCTH BbIPAXKEHUII C pajuKajaMu.
Pemenne nppannoHanbHbBIX YPABHEHUI.

O3HakoMJIeHHE C TOHATHEM CTENEHU C AeHCTBUTEIbHBIM
MOKa3aTeNeM.

Haxoxnenue 3HaUeHUN CTENEHHU, UCIIONIB3Ys IPU
HEOOXOIMMOCTH HHCTPYMEHTAJIbHBIE CPEICTBA.

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

DopMyIMpOBaHNE CBOWUCTB CTeNeHel. BruncieHne crenexnei ¢
paLMOHANIbHBIM [TOKA3aTENEeM, BBINOIHEHNE TPUKUAKHA 3HAYCHUS
CTEINEHU, CPABHEHUE CTEIIEHEN.

[IpeobpazoBaHne YUCIOBBIX 1 OYKBEHHBIX BBIPAYKEHHIH,

cozep KalluX CTENEeHU, IPUMEHsIs CBOMCTBa. Pemenune
MOKA3aTEeNbHBIX YPABHEHUM.

O3HakoMJieHHEe ¢ TPUMEHEHHEM KOpHEN U CTereHel mpu
BBIYMCIICHUH CPEHUX, NEJICHUU OTPE3KA B «30JI0TOM CEUCHUUY.
Pemenune npukiagHbIX 3a4a4 HA CIOKHbIE IPOLIEHTHI

Ipeo6pa3oBanue anre- |BeimonHeHne npeoOpa3oBaHmii BEIPAKEHUH, TPUMEHEHHE
Opanuyeckux (dbopMyJ1, CBA3aHHBIX CO CBOWCTBAMU CTEMEHEH U JIorapru)MOB.
BbIPAKEHUH Omnpenenenrie 00JACTH JOMYCTUMBIX 3HAYCHHIN




JorapupMHUECKOro BblpakeHus. Pemenne norapuMuaeckux
YpaBHEHUI

OCHOBBI TPUTOHOMETPUN

OCHOBHBIC TOHATHSA

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

Conepxkanue
o0yueHus

XapakTepucTHKA OCHOBHBIX BUJ0OB AeATEJIbHOCTH
CTYAEHTOB (HA YPOBHe Y4eOHBbIX AeiicTBHIl)

dopmyupoBaHUE ONPEAETICHHA TPUTOHOMETPUIECKUX (PYHKIINH
IJIs1 YIJIOB MOBOPOTA U OCTPBIX YIVIOB NMPSMOYTOJIBHOTO
TPEYroJIbHUKA U OOBSCHEHHE NX B3aHUMOCBSI3H

OcHoBHBIE TPUTOHOMe-
TPHYeCKHUe TOXKIeCTBa

HpI/IMeHeHI/Ie OCHOBHBIX TpI/IFOHOMeTpI/ILIeCKI/IX TOXAOCCTB OJIA
BBIUUCIIEHHSI 3HAUYEHUH TPUTOHOMETPUIECKUX (PYHKLUH 110
OIHOM U3 HUX

IIpeodpa3oBanus npo-
cTeHImmnx
TPUTOHOMETPHYECKHUX
BBIPA’KeHHH

HzyveHne OCHOBHBIX (pOPMYJ TPUTOHOMETPHH: (POPMYJIBI
CJIOJKEHUS, yIBOCHHUS, TIPEOOPa3OBaHMS CyMMBbI
TPUTOHOMETPHUECKUX (YHKIHIA B IPOM3BEIEHUE U
NPOM3BEACHUS B CyMMY U IPUMEHEHHE MTPH BBIYUCIEHUH
3HAYEHHs TPUTOHOMETPHUYECKOTO BBIPAKEHHS M YIIPOLIEHHS €T0.
O3HakoMJIeHHE CO CBOWCTBAMU CUMMETPUHU TOUEK HAa €IMHUYHON
OKPY’KHOCTH ¥ TPUMEHEHHE UX i1 BEIBOAA (OPMY.T
NPUBEICHUS

IIpocTeiimme TpUroHO-
MeTpH4YeCKHe YpPaBHe-
HHS U Hepasencmea

Pemenne no ¢popmynaM U TPUTOHOMETPHUIECKOMY KPYTY
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[IpumeneHne oOLIMX METOIOB PEIIeHUs YpaBHEHU (ITpUBEICHHE
K JINHEHHOMY, KBaPaTHOMY, METOJI Pa3JIO>KEHUSI HA MHOKUTEIH,
3aMEeHbI TEPEMEHHON ) MTPH PELICHHH TPUTOHOMETPUIECKHX
ypaBHEHHI. Y MEHHE OTMEYaTh Ha KPyre PEeIIeHHs IPOCTENHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APpKCHHYC,
APKKOCHHYC,
APKTaHIeHC YHCJIA

O3HakOMIIEHHE C TIOHSTHEM OOPaTHBIX TPUTOHOMETPHUECKUX
byHKIMA.

H3yuenne onpeneneHuil apkcuHyca, apkKKOCHHYCa, apKTaHTeHCa
qrcia, GOpMyJIHPOBAHNE UX, H300pakeHNe Ha €ITMHUIHOM
OKPY’KHOCTH, MPUMEHEHHE MTPH PELICHUH YPABHEHUH

®YHKINH, UX CBOUCTBA U TPAOUKH

DyHKUIHH.
Ilonsitue o
HeNpPepPLIBHOCTH
dyHKkuuN

O3zHakoMJIeHHE C TOHATHEM NEPEMEHHOM, MpuMepaMu
3aBHCHUMOCTEH MEXAY NEPEMEHHBIMU.

O3HakoMIIEHHE ¢ TIOHSATHEM TpaduKa, OnpeneIeHne IPUHaIIEK-
HOCTH ToukH rpaduky ¢pyakunu. Onpenenenue no Gopmye
npocTeliel 3aBUCUMOCTH, Buaa ee rpaduka. BeipaskeHue mo
(dbopMyJie OTHON MepeMEHHOM Yepes apyrue.

OsHakomiieHHe ¢ onpeneneHneM QyHKIH, GOPMyITHPOBaHNE
ero. Haxosknenue oOnactu onpeneneHus 1 00JaCTH 3HAYSHUN
dyHKIIMHU

CaoiicTBa pyHKIHH.
I'pa¢puueckas uaTep-
nperanust. IIpumepsl
(pyHKIHOHANBLHBIX 3a-
BHCHMOCTEH B
peajIbHBIX NPOLECCaAX H
SIBJICHHSIX

O3HakomiieHHe ¢ mpuMepaMu (QyHKIIMOHAIBHBIX 3aBHCUMOCTEH B
peabHBIX MPOLECCaX U3 CMEKHBIX TUCLUILTHH. O3HAKOMIICHHE C
TOKa3aTeIbHBIMH PACcCy KICHUSAMH HEKOTOPBIX CBOMCTB
JUHEWHOW U KBaIpaTUIHOHN (PyHKIUH, MpOBEAEHHE HCCITeO-
BaHUs IMHEHHOM, KyCOUHO-TMHEWHOM, APOOHO-TMHEHHOHN 1
KBaJPaTHYHON (YHKIIHHA, TOCTPOSHNE UX TPadHKOB.




[Toctpoenue u urenue rpapukoB GpyHkuuii. Uccnenosanue
byHKIMH.

CocraBnenne BuOB (PYHKUUH IO JAHHOMY YCIIOBHIO, PEIICHHE
3a7a4 Ha KCTPEMYM.

BeinonHerne npeodpazoBanmii rpaduka GyHKIUN

OopaTHble pyHKuUH

Usyuenune nonsamusn obpamuoii pynkyuu, onpeneneHne Buaa u
nocmpoenue 2paguxa oopamuoil PyHKYuU, HAX0AHCOEHUE ee
obnacmu onpeoenenus u oonacmu suavenuii. [Ilpumenenune
CBOWCTB (pYHKLUH MPU HCCIEAOBAHUN YPABHEHUH U PELICHUN
3aga4 Ha 3kcTpeMyM. O3HAKOMIIEHHE C TIOHSTHEM CIIOXKHON
byHKIIMHU

CreneHHble, MoKa3a-
TeJIbHBIE, JJorapudpmu-
YeCKHe H TPUTOHOMe-
TpHYeCKHe (PYHKLIHH.
O0paTHble TpUTroOHOMe-
TpUYecKHe PYHKIUH

Boruncienue 3HaueHNH QyHKIHA O 3HAYEHUIO apryMeHTa.
OmnpeneneHne NOJOKEHHST TOUKU Ha rpadpuke 1o ee
KOOpIMHATaM U Ha00OpOT.

Hcnonp3oBaHue CBOHCTB (DYHKIUH U1l CPABHEHUST 3HAUSHU T
CTerneHel u jorapudmos.

[TocTpoenue rpadMKOB CTEMEHHBIX U JIOTapUPMUIECKIX
byHKIMA.

Conepxkanue
o0yueHus

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

Pemenne nokasarenapHbIX U JIOTapU(MUUECKUX YPAaBHEHHH U
HEPABEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HakoMJIeHHE C MTOHATUEM HEeIPepbIBHON NEPUOANYECKON
¢byHkunu, GopMyNIHpOBaHHE CBOHCTB CHHYCA H KOCHHYCA,
MOCTPOEHUE X rpauKoB.

O3HakOMIIEHHE C TIOHSTHEM TapMOHHYECKUX KOeOaHul 1
NpUMEepaMHu FrapMOHHYECKUX KOJIeOaHUMN IS ONTUCAHUS
NPOIIECCOB B (PU3HKE U APYTHX OONACTSIX 3HAHMSL.
O3HakoMJIeHHE C TOHATHEM Pa3pbIBHOHN MEepUOIUYECKON
¢byHkuMu, GopMyIHpOBaHUE CBONCTB TAHI€HCA U KOTAHTEHCA,
MOCTPOCHUE X rpaduKoB.

IIpmeneHue cBOMCTB (PYHKUMIN AJIsT CPABHEHUST 3HAUCHUH
TPUTOHOMETPHUECKUX (PYHKLUUMH, PEIICHUS] TPUTOHOMETPHUUECKUX
ypaBHeHUi. [locmpoenue epaguros obpamnvix
mpueoHomMempuyeckux Qyuxkyuii u onpeoeienue no
epaguram ux ceoiicms. BrinonHeHue npeodpa3zoBaHus
rpa¢puKoB

HAYAJA MATEMATHYECKOI'O AHAJIN3A

ITocjiea0BaTEe ILHOCTH

O3HakOMJIEHHE C TIOHATHEM YHCIIOBOH NOCIEIOBATEIbHOCTH,
crioco0aMu ee 3a1aHusl, BBIMUCICHUSIMHI €€ YJICHOB.
O3naxkomienue ¢ nousmuem npeoenda
nocieoosamenvrocmuy. O3HaAKOMIIEHHE C BBIYHCICHHUEM CYyMMBbI
0ECKOHEYHOTr0 YMCIOBOrO Psiia Ha MPUMEPE BBIYMCICHHS CYMMBbI
0eckOHEeuHO yObIBatOIIEel reOMETPUIECKON MPOrPEeCCHH.
Perenue 3ana4 Ha npuMeHeHHe HOPMYJIbI CYMMbI OECKOHEUHO
yObIBaroLIel reOMEeTPHYECKOH NPOrpecCHn

IIpousBoanas u ee
NpHMEHEeHHe

O3HaKOMIIEHHE C TIOHSTHEM POU3BOIHOM.

Nzyuenue u GpopMynrpoBaHue ee MEXaHMUECKOTO U
reOMETPHUYCCKOIro CMbICJIA, U3YUCHUE aJITOPUTMaA BBITUCIICHUA
HpOHSBOI[HOfI Ha MPUMEPE BbIMUCIICHUA MTHOBEHHOH CKOpPOCTH U
yrJI0BOro Koa¢HUIMeHTa KacaTeIbHOM.




MepBoobpasHas u
MHTerpan

YpaBHEHUA N CUCTEMbI
YPaBHEHWI
HepaBeHcTBa 1 cucrte-
Mbl HEPABEHCTB C
ABYMS nepeMeHHbIMU

CogaepxaHue o6yyeHus

CocTaB/ieHNe ypaBHeHWs KacaTe/lbHOW B 00LLeM BuAe. Y CBOeHME

npasun guddepeHLMpoBaHns, TabnmLbl NPON3BOLHbIX

3NeMeHTapHbIX PYHKLUWIA, NpUMeHeHWe 415

AnddepeHUnpoBaHnsa PYHKLMA, COCTaBNEHUS YpaBHEHNS

KacaTe/nlbHOW. 3yyeHune Teopem O CBS3M CBOMCTB (PYHKLMUN U

NpPOu3BOLHOW, (hOPMYIMPOBKa UX.

MpoBeaeHVe ¢ NOMOLLbLI NPOW3BOAHOIN UCCNef0BaHUS (YHKLNN,

3afjaHHOI (hopMynoiA.

YcTaHOBNeHME CBA3W CBOWCTB (DYHKLMW U MPOU3BOAHON MO MX

rpacvkam.

MpyMeHeHVe NPOM3BOAHON AN PeLleHNs 3a4a4 Ha HaX0XaeHune

HanMbO0/bLLUEr0, HAUMEHbLLIETO 3HAYEHUS N HA HAXOXAeHNe

3KCTpEMyMa

O3HaKOM/IeHMe C MOHATUEM MHTErpana v nepBoobpasHoii.

3yyeHune npaBuna BblUMCIEHNS NEPBOOOPA3HOIN 1 TEOPEMbI

HbtoToHa— J1elibHuLa.

PelleHMe 3aaay Ha CBA3b NepBOOOPa3HON 1 ee NPOM3BOLHOM,

BblUMCNEHNE NepPBOOOPA3HON 419 AaHHON (YHKLMMN.

PelleHve 3aa4y Ha NPUMEHEHWE MHTerpana ANs BblYMCeHNs

(hM3nMyecKnX BeNNYUH 1 Nowagein

YPABHEHNA N HEPABEHCTBA

O3HaKoM/IeHWe C MPOCTEALNMU CBEAEHUSAMN O KOPHAX

anrebpanyeckmx ypaBHeHU, NOHATUAMW UCCNe0BaHNSA

YPaBHEHWIA 1 CUCTEM YPaBHEHWNIA.

3yyeHne Teopumn paBHOCUILHOCTY YpaBHEHWI 1 ee

npumMeHeHns. MOBTOPEHME 3anncK peLLIeHns cTaHAapTHbIX

ypaBHeHW, NpreMoB Npeobpa3oBaHns YpaBHEHWI 418 CBeLeHNs

K CTaH4apTHOMY YpaBHEHUIO.

XapaKTepucTmKa OCHOBHbIX BUAOB AeATENIbHOCTU CTYEHTOB
(Ha ypOBHe y4ebOHbIX AeCTBUIA)

PelleHVe paLMoHaibHbIX, UppaLMOHabHbIX, NOKa3aTebHbIX 1

TPUTOHOMETPUYECKNX YPaBHEHWI N CUCTEM.

cnonb3oBaHme CBOWCTB M rpaMKoB (hYHKLUMIA 418 peLleHns

ypaBHeHWiA. [MOBTOpPEHNE OCHOBHbLIX NMPUEMOB PELLEHUS CUCTEM.

PelleHve ypaBHeHWIA C NPUMEHEHNEM BCEX MPUEMOB

(pa3noXeHNs Ha MHOXMUTENN, BBEAEHUS HOBbIX HEU3BECTHbIX,

NoACTaHOBKM, rpagmyeckoro MeToga).

PelleHne CMCTEM YpaBHEHWI C MPUMEHEHUEM Pa3/IMYHbIX

cnoco6os. O3HaKOM/IEHUE C 06LLMMM BONPOCaMy peLLeHus

HepaBeHCTB 1 1CMO/Ib30BaHWE CBOMCTB U rpaukoB (yHKLNN

Npy peLleHnn HepaBeHCTB. PelleHne HepaBeHCTB M CUCTEM

HepaBEHCTB C MPUMEHEHVEM Pa3/IMYHbIX CNOCOOOB.

MpuMeHeHNe MaTeMaTUUYeCKUX METOLOB AN peLleHns

coAepXaTefibHbIX 3afay 13 pasIMyHbIX 061acTeil Hayku v

NpaKkTuKN. VIHTepnpeTpoBaHue pe3ybTaToB C y4eTOM

peasibHbIX OrpaHnYeHul

3NEMEHTbl KOMBUHATOPUKUN, TEOPUN BEPOATHOCTEN U

OCHOBHbI€e MOHATUSA
KOMOUHaTOPUKK

CTATUCTUKN

N3yyeHne npaBnna KOMOGUHATOPUKN M NPUMEHEHMNE
MNpv peleHnn KOMOGUHATOPHBIX 3aaay.

PeweHne KOMGUHATOPHbIX 3a4ay MeToAOM nepebopa
M MO NPaBUNYy YMHOXEHUS.



SNemMeHTbl Teopum
BEPOSATHOCTEW

MpeacTaBneHve JaHHbIX
(Tabnuubl, gnarpaMmmel,

rpaumkm)

MpsamMbIE 1 NNOCKOCTU
B NPOCTPAaHCTBE

OCHOBHbIe NMoHATKA
KOMOUHATOPUKNU
CopepxaHue
00y4eHus

O3HaKoOM/IeHMEe CNOHATUAMU KOMOMHATOPUKMN:
pasmel,eHUAMN, cOYeTaHUAMMKN, NepecTaHOBKaMu K
hbopMynaMu ANS UX BblYUCEHNS.

O6bACHEHUE U TPUMEHEHUE POPMYN AN BbIYNCIEHUSA
pasMel eHNin, NnepecTaHOBOK U COYeTaHUI Npu
peweHnn 3agau.

O3HakoMeHune ¢ 6MHOMOM HbOTOHA ¥ TPEYTONIbHUKOM
Mackang. PeleHne NpakTUYECKMX 3ajad ¢
MCNOMb30BaHUEM MOHATUMN M NpaBU KOMOUHATOPUKHN

N3ydeHune Knaccnyeckoro onpepesieHns BepoATHOCTH,
CBOMCTB BEPOSATHOCTU, TEOPEMbI O CyMMe
BEPOATHOCTEN.

PaccMOTpeHVe NPUMEPOB BbIYUCEHNS BEPOATHOCTEN.
PelweHne 3aga4y Ha BblYUC/IEHNE BEPOATHOCTEW CO6bLITU

O3HaKOM/eHMe C NpefCcTaBAeHNEM YUCOBbIX AaHHbIX
N NX XapakTepUCTUKaMU.
PeweHne NnpakTUYeCcKmMX 3afay Ha 06paboTKy
YMCNOBbIX AaHHbIX, BBIYNCNEHNE UX XaPaKTEPUCTUK
FTEOMETPUA
dopmMynMpoBKa v NprBeAeHNE A0Ka3aTeNbCTB NPU3HAKOB
B3aVIMHOI0 PacnoOXeHUs NPAMbIX 1 NIOCKOCTENA.
Pacno3HaBaHVe Ha YepTeXxxax U MOAensx pas/iMyHbIX Cly4vaes
B3aVIMHOI0 PacnoOXeHUs NPAMbIX W NAOCKOCTEN,
aprymMeHTVpOBaHMe CBOUX CYXXAeHWA. DopMynnpoBaHme
onpefeneHnii, NPU3HaKoB M CBOMCTB NapanienbHbIX U
nepneHANKYNAPHbLIX NAOCKOCTEW, ABYTPaHHbIX U MMHENHbIX
Yr/OB.
BblnonHeHWe NOCTPOEHMS YIN0B MeXAY NPAMbIMU, NPAMOWA U
M0CKOCTbH, MeXAY NIOCKOCTAMM MO ONUCaHWIO 1
pacrno3HaBaHMe UX Ha MOAENsAX.
MprMeHeHNe NPU3HAKOB ¥ CBOMCTB PacronoXeHUs NPAMbIX 1
NNOCKOCTEN NPpU peLLueHnn 3aaau.
N306paxkeHne Ha pUCYHKax U KOHCTPYMPOBaHME Ha MOLENSX
nepneHANKYNAPOB U HAKOHHBIX K MAIOCKOCTU, MPAMbIX,
napannenbHbIX MNIOCKOCTEN, YINI0B MeXAY NPsSIMOi 1
NNOCKOCTbK 1 060CHOBaHMe NMOCTPOEHNS.
PeLleHMne 3agay Ha BbIYMUCNEHNE TEOMETPUYECKINX BENNYMH.
Onucbl-BaHMe PaccTOAHMS OT TOUYKM 40 NAIOCKOCTW, OT NPSIMOIA
[0 NIIOCKOCTU, MEXAY NAOCKOCTAMM, MEXAY CKPELLMBAOLLMMUCS
NPAMbIMU, MEXAY NPOM3BONbHLIMK (HUrypaMun B MPOCTPAHCTBE.
XapaKTepucTKa OCHOBHbIX BUAOB feATeNIbHOCTY
CTYAEHTOB (Ha ypOBHe Y4YeOHbIX AeACTBNN)

dopmMynMpoBaHMe U1 L0Ka3blBaHWE OCHOBHbIX TEOPEM O
paccTosHMsAX (TeopeM CyLLEeCTBOBaHWS, CBONCTBA).
306paXkeHne Ha yepTexax 1 MOLeNnsiX pacCTosHUA 1
060CHOBaHMNe CBOMX CYyXAeHWI. OnpegeneHve v BblYUCIEHMEe
paccTosHWI B NpocTpaHcTBe. MpuMeHeHne HopMys 1 TEOpeM
NNaHUMETPUN AN peLleHns 3aau.



O3HakoMJIeHHE C MTOHATHEM IapaljieIbHOTO MPOeKTHPOBAHUS U
ero ceoiictBamu. Qopmyruposanie meopemst 0 IOWAOU
OPMOCOHANbHOU NPOEKYUU MHO20Y2OIbHUKA.

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

MHOrorpaHHuKH

Onucanune 1 XapaKTepUCTHKA Pa3JINYHbIX BUJIOB
MHOT'OI'PAHHUKOB, NEPEUHUCIECHNUE UX 3JIEMEHTOB U CBONCTB.
H3o0pakeHne MHOTOTPAaHHUKOB U BBITIOJIHEHUE TIOCTPOSHUS Ha
n300paKEHISIX 1 MOZIEJISIX MHOTOIPDAHHUKOB.

BrruucneHnue NTMHEMHBIX 3JIEMEHTOB U YIJIOB B
NPOCTPAHCTBEHHBIX KOHPUTYPALUSIX, ApTYMEHTUPOBAHNE CBOMX
CykIeHul. XapakTepucTuka U n300pakeHue
CEUYCHUA,PA36EPMKU MHO20ZPAHHUKOS8, BBIYUCICHUE IIOAAEH
MOBEPXHOCTEH.

ITocTpoeHue npocTeHmmx ceueHunit kyda, MPU3MbL, THPAMHIBI.
IIpumeHeHue HakToOB M CBEACHUH U3 MJIAHUMETPUH.
O3HakoMJIeHHE C BUJIJaMU CUMMETPUI B IPOCTPAHCTBE,
(dbopMyJIUpPOBaHKE ONPEIEIeHUN U CBOMCTB. XapaKTePUCTHKA
CUMMETPHUU TeJ BPALEHNUs 1 MHOTOTPAHHUKOB.

IIpumenenune CBOIMCTB CUMMETPHUU ITPU PELIEHUN 337124,
Hcnonp3zoBanne nmpuoOpeTeHHBIX 3HAHUH 1151 UCCIIEIOBAHMS U
MOJZEJIUPOBAHUS HECIIOXKHBIX 3a4a4.

H3o00pakeHne OCHOBHBIX MHOTOTPAHHHUKOB U BBITIOJHEHUE
PUCYHKOB IO YCJIOBUSIM 3aa4

Tena n noBepxHOCTH
BpalleHHs

O3HakoMIIEHHE ¢ BUIAMU TEJ BpalleHusi, GOpMyJIHPOBAHHE UX
ONpeAEsIEHU U CBOMCTB.

DopMyIMpOBaHHE TEOPEM O CEUEHUH LIapa MIIOCKOCTHIO U
IUTOCKOCTH, KacaTeJIbHOM K cepe.

XapakTepucTruKa U U300pakeHUe TeN BPALIEHHS, X PA3BEPTKH,
CEeueHus.

Peirenue 3agay Ha NOCTpOEHUE CEUEHUI, BbIUUCIEHUE JITUH,
paccTosiHU, yriaos, momanei. [Iposeaenne nokaszarenbHbIX
PacCy KAEHHUIN MPU PELICHUHU 3a4a4.

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

H300pakeHne OCHOBHBIX KPYTJIBIX TN U BBITOJHEHHE PUCYHKA
10 YCJIOBHUIO 33J1a4H

HU3mepenus B
reoMeTpuu

O3HakOMIIEHHE ¢ TTOHSATHAMH TUIOIAAN U 00beMa, aKCHOMaMH U
CBOICTBAMH.

Pemenne 3a1a4u Ha BEIYUCIIEHHUE TUIOMANEH IIIIOCKUX QUTYDP C
NPUMEHEHHEM COOTBETCTBYIOLINX (POPMYIT U (PaKTOB U3
utaHuMeTpun. M3yueHne TeopeM O BBIUUCIEHUN 00bEMOB
NPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/1a4 HA IPUMEHEHNE
¢dopmy Berancienus oopemoB. Uzyuenune popmyn as
BBIUUCIICHHSI IJIOLIAeH MOBEPXHOCTEH MHOTOIPAHHHUKOB U T
BPALICHHUSI.

O3HakOMIIEHHE ¢ METOIOM BBIUMCIIEHUS TUIOLIAIN TIOBEPXHOCTH
ceprl. Pemenue 3ama4 Ha BBIYUCICHNE TUIOMIA/IeH TTIOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEJ

Koopaunars! u
BEKTOPBI

O3zHakoMiieHHEe C TOHATHEM BekTopa. M3ydyeHue nexkapToBoit
CHUCTEMBbI KOOPAWHAT B MPOCTPAHCTBE, MOCTPOEHUE MO 3aJAHHBIM




KOOPJAMHATAM TOYEK U MJIOCKOCTEH, HAX OXKACHUE KOOPAUHAT
TOYEK.

Copaepxkanue XapaKkTepuCTHKA OCHOBHBIX BH/I0B AeSITEJbHOCTH
o0y4eHus CTY/IeHTOB (Ha YPOBHe Y4eOHbIX AeiicTBHIl)
HaxoxxneHue ypaBHEHHH OKPYKHOCTH, c(hepsl, IITOCKOCTH.
Brruucnenue pacCTOAHUN MEXIY TOUKAMHU.

Hsy4deHne CBOMCTB BEKTOPHBIX BEJIMYWH, IPABUII PA3I0OKECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPABUJI HAX OXKACHUS
KOOPJAMHAT BEKTOPA B MPOCTPAHCTBE, MPABUII JEHCTBUI C
BEKTOpPAMHU, 3aJaHHBIMA KOOPAMHATAMHU.

IIpumenenune Teopuu Npu peLIeHUH 3aa4 Ha JEHCTBUS C
BEeKTOpaMu. M3yueHune CkalsspHOro Npou3BENEHUsl BEKTOPOB,
BEKTOPHOI'O YPaBHEHUs MPSIMOM U IUIOCKOCTU. I IpuMeneHue
TEOPHUU IIPU PELISHUH 3a7a4 Ha JEHCTBHs C BEKTOPAMH,
KOOPJAMHATHBINA METOA, MPUMEHEHNE BEKTOPOB JJIs1 BBIYUCIECHUS
BEJIMUUH YIJIOB U paccTosiHUil. O3HaKOMIIEHHE C
NOKa3aTeNbCTBAMU TEOPEM CTEPEOMETPUH O B3AUMHOM
PacIoNIOKEHUHN MPSIMBIX U MJIOCKOCTEN C HCIOJIb30BAHUEM
BEKTOPOB

3.1. HHIUBUAYAJIBHBIA IPOEKT

UHauBunyanbHBI MPOEKT NpPEACTaBIsieT coOOH yueOHbIA NpPOeKT win ydeOHoe
UCCIICIOBAHNE, BBINOIHAEMOE OOYYarOIUMCSI B paMKaxX OIHOTO WM HECKOJIBKHX yUeOHBIX
IUCLUIUIMH C LENbI0 NMPUOOPETEHHsT HABBIKOB B CAMOCTOSITEIbBHOM OCBOCHUH CONEPKAHHSA U
MeTOIOB HM30paHHBIX OOJacTell 3HAHWH W/WIM BUAOB AEATENBHOCTH, WM CAMOCTOSITEIBHOM
NPUMEHEHUHN TPUOOPETEHHBIX 3HAHUH 1 CIIOCOOOB IEHCTBHIA NPU PEIIEHIH MPAKTUISCKHUX 3a/1ad,
a TaKXKe pa3BUTHUS CIIOCOOHOCTH TPOEKTUPOBAHUS M OCYINECTBJICHHUS IIeJIeCOO0pasHOil U
pPE3yJIBTAaTUBHOW  JAEATENbHOCTH  (TO3HABATENBHOH,  KOHCTPYKTOPCKOH,  COLMAJbHOM,
XYA0XKECTBEHHO-TBOPUECKOH, HHON).

IIpoekTHast NEATEIBHOCTh CTYIEHTOB SIBJIIETCS ONHHUM K3 METOIOB Pa3BHBAIOIIEIO
(JINYHOCTHO-OPUEHTUPOBAHHOTO) OOYYEHHs, HampaBjieHa Ha BbIPAOOTKY CaMOCTOSITEITbHBIX
UCCIIENIOBATENbCKIX YMEHUH (mocTaHoBka mnpodiembl, cOop u obpaborTka wuHOpMALHH,
NPOBENEHUE SKCIEPUMEHTOB, aHAJIN3 TOJYYEHHBIX PE3YJIbTATOB), CIIOCOOCTBYET Pa3BUTHIO
TBOPYECKHUX CIIOCOOHOCTEH M JIOTHYECKOrO MBIILICHHS, OOBENHSIET 3HAHMS, TIOTyUYEeHHbBIE B XO/E
y4eOHOro mporecca, U NpUoOIaeT K KOHKPETHBIM JKHU3HEHHO BaKHBIM M MPO(ECCHOHATBHBIM
npodaemMam.

IIpoekTHast NEATENBHOCTD SIBISIETCS O00S3aTENbHON YacThlO0 Y4eOHOW NeATeNbHOCTH
CTYAEHTOB MepBoro Kypca. CTyIeHTHI BBIOJIHIIOT HHAUBUYAJbHBIE TIPOEKTHI 33 CUET BPEMEHH,
OTBEIEHHOI'0 Ha CAMOCTOSITENIbHYIO PadoTy.

Bo03MOXXHBI ClIeyIOLIE TUITBI HHINBUAYAJIBHBIX POEKTOB:

— wuHpopMaumoHHble u TpodieMHO-pedepaTuBHbIE Pa0OTHI, HAMUCAHHbIE HA OCHOBE
HECKOJIbKUX HAYYHBIX U JINTEPATYPHBIX UCTOYHUKOB U IMPEIIOJNIATAOIINE COIOCTABICHNE
TAHHBIX U3 Pa3HBIX HCTOYHUKOB U HA OCHOBE 3TOr0 COOCTBEHHYIO TPAKTOBKY MOCTABJICHHON
npobemsl,

— DOKCIEePUMEHTaIbHbIe padOThl, HANMHMCAHHBIE HA OCHOBE BBIMOJIHEHUS 3KCIEPUMEHTA,
OMHMCAHHOTO B HayKe M MMEIOLIET0 U3BECTHBIA PE3yNbTAT;, HOCAT CKOpee MILTFOCTPATHBHBIN
XapakTep W NPEANONaraloT CaMOCTOSTENIbHYIO TPAKTOBKY OCOOCHHOCTEH pe3ysbTara B
3aBUCHMOCTH OT U3MEHEHHUS UCXOJHBIX JaHHBIX;

— HATypPaJINCTHYECKHE W OMHCATEeNbHbIE PalOThl, MPEACTABISIOIKNE COOOW HabmromeHue u
Ka4eCTBEHHOE OIMCAHNE KaKOTO-TNOO SIBICHUS,



— HCCIEeNOBaTENbCKHE PAOOThI, BBIMOJIHEHHBIE C TIOMOLIBI0 KOHKPETHBIX METOANK M HMEIOLIHE
COOCTBEHHBIH 3KCIIEPUMEHTANIbHBIA MaTepHajl, Ha OCHOBAHMH KOTOPOTO AETAETCS aHAIN3 U
BBIBOJIbI O XapaKTepe UCCIIeyeMOro sSIBJIEHUS;

— TPAKTUKO-OPUEHTHPOBAHHBIE PAa0OTHL, MPENNONATAIOLINE H3TOTOBJICHHE MAaTePHAIBHOTO
00BeKTa (MOAETH, MAaKEeTa UM UHOTO KOHCTPYKTOPCKOTO U3MIEINHS).

HpnMeprle TE€MbI HHAUBUAY AJIbHBIX IPOE€KTOB

1. Kanenpapb: OT APEBHUX BPEMEH 10 HAIIMX AHEH

2 Korna nosiBUIINCh OTPULIATENIbHBIC YUCIIA

3.M3ydeHne CTapuHHBIX MEp U UX IPUMEHEHHE B COBPEMEHHOMN LIKOJIEe
4 Kto m3o00pen apadbckue unudpe! 1 yucaa?

5. K10 kak cuuraer

6 Kyppbesbl, copusmbl, napagokcsl B MATEMATHUKE

7 KprlnaTele MaTEMaTUYECKUE BBIPAYKEHUS

8 Maremaruka JlpesHero Bocroka

9.Maremaruka B [IpesHeli I pennn

10.MaremMaTnka HapOAOB MUpa

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

14 Matematuueckoe Hacnenue JpesHeii Pycu

15.Metopap! pelieHus: ypaBHeHHH B cTpaHax JlpeBHero mupa

16. HexkoTopele Bexu pa3BUTUSI MATEMaTUKHU

17.0 cekpere mpoucxoxaeHus apadckux mudp

18.0603HaueHne Yncen y pa3HbIX HAPOIOB

19 IlosiBneHne U pa3BUTHE YUCTA

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

21 .TanHCTBEHHas! NCTOPUSI COBEPLIEHHBIX YUCEI

22 Poxpaenue cuyera

23.CnaBsiHCKast HyMepaLlusl

24 IlepBbiii pycCKU yUueOHUK AJII CAMOM TOYHOUM HAYKH — MaTEMATHKU
25 IlpoucxoxaeHue reoMeTpun

26 IlpoucxoxaeHne reOMeTpUIECKUX TEPMUHOB

27 Benukye reHuH OpoLjioro

28 Benukue *KeHIIUHbI-MaTEMAaTUKH

29 Benukue MaTeMaTUKU MPOLIIOTO

30.Benukue yuyeHble-MaTeMaTUKH

31.Bximag CoBerckux MaTeMaTukoB, pr3nkoB u MexaHukoB B [1oOeny Han I'epmanueii B
32.Benuxkoit OTeyecTBeHHOH BOiHE

33 BiusiHue NCTOPUUYECKUX COOBITHIT HAa pa3BUTHE MATEMATHUKU

34 BO3HUKHOBEHHE CUEeTa

35.BO3HUKHOBEHHE YUCEN

36.BozaukHOBeHHE 1TUdp U apUPMETUIECKHX 3HAKOB

37 Bocniuranue npuMepoMm: JIOO0Bb B JKU3HU BEJIMKUX MAaTEMAaTHKOB
38 Beroaromuecs >KeHIUHbI-MaTeMaTUKN

39 I'anepes BENTMKUX MaTE€MaTUKOB

40 I'eomerpus B [Ipesrem Erunre

41 I'eomeTpust OT IPOLIOrO K HACTOSILEMY

42 U3BeCTHBIE KECHIINHBI-MAaTEMAaTUKU



43 Hcropuyeckue 3aaauu

44 VcTopuyeckue CBEICHUSI O MAaTEMAaTUKE

45 Vcropusi BOSHUKHOBEHUS anreOphl

46 .Mctopusi BOSHUKHOBEHHs T€OMETPUHN

47 Vcropusi BOSHUKHOBEHHsI pobei

48 HcTopust BOSHUKHOBEHHS] MATEMAaTUKHU

49 Mctopust BOSBHUKHOBEHUsI MaTeMaTUKU Ha Pycu

50.McTopust BOSHUKHOBEHUS HATYPAJIbHBIX YUCEI

51.McTopust BOSHUKHOBEHUS] OTPULIATEIbHBIX YUCE

52 HcTopust BO3HUKHOBEHUS TaOIHLIbI YMHOKEHUS

53.McTopust BOSHUKHOBEHMS YHCEIL.

54 HUctopust reomeTpun

55 HUcTopust necsaTuIHbIX Apodeit

56 Uctopust npeBHel apudmeTuku

57 Uctopust npobeii

58 Ucropus norapudmor59.Codrsi Bacunbesna KoBanesckas: mepsasi skeHIUHA-MAaTEMaTHK
60.Benukas skeHmuHa-marematuk [ unartust Ajekcannpuiickas6 1 Vccnenosarenbckue padoThI:
Jleonapno @ubonauyun

62.A . H. Koamoropos — pa3HOCTOPOHHSIS TINYHOCTh XX B.

63.Annpeit Hukonaesny Konmoropos — yuenslii-matematuk64.Opuramu 1 reoMeTpust
65.0pTOTpeyroNbHUK U €ro CBONCTBA

66.0co0eHHOCTH MMOCTPOCHUS Ha KiieTyaTol Oymare

67.0T1 oTpe3ka A0 BEKTOpa

68.0T napaieaorpaMmma A0 30J0TOTO CEUEHUS.

4. YcaoBus peajM3aliuy NporpaMmbl 0011e00pa3oBaTe/IbHON AUCHUIIJIHHBI

4.1. Jlna peanu3auMy NPOrpaMmMbl JHCUMIUIMHBI JOJLKHBI ObITh HNPEeAyCMOTPEHbI
cjeayonue cnenuaabHble OMeIeHHs

Peanmzanms nmporpaMMbl AUCUUTUIMHBL TPeOyeT Haan4uus yaeOHOro kabuHeTa MaTeMaTHKH.
ObopynoBanne yueOHOro kabuHeTa!

- MOCAJ0YHBIE MECTA 10 KOJIMUECTBY O0YHArOIIUXCS

- pabouee MeCTo ImpernoaaBaTeds;

- KOMIUIEKT Y4eOHO-HATJSITHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJaHMs U1l KOHTPOJIBHBIX PadoT;

- Mpo(heCCHOHAILHO OPUEHTUPOBAHHBIE 3a/1aHUS,

- MaTepUabl SK3aMEHa.

TexHu4eckue cpencTna OOy4eHHUs:

- IEPCOHAJIbHBINA KOMITBIOTED C JINLIEH3HOHHBIM IPOrPaMMHBIM 00€CTIEUeHHEM,

- IPOEKTOP C HKPAHOM.

4.2. UndopmaunoHHoe obecrnedeHHe peaju3alu NporpaMmmsl
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42.
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www. feior.edu.ru (MadopMannonHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MATEPUAIIBI).
www.sehool-eolleetion.edu.ru (Ennnas komnekunu nndpoBbIx 00pa30oBaTENbHBIX PECYPCOB).

43. Exponenta.ruhttp://www.exponenta. ruKommnanusSoftline.
OOpaszoBarenbHblii MaTeMaTUYeCKHid caiiT. Marepuanbl [UIss  CTYIEHTOB. 3aJadyd  C
pelIeHus MU, CIIPABOYHUK 110 MaTeMaTHKe, SIeKTPOHHbIE KOHCYJIbTALUH.

44. Matemaruka B OTKpbeITOM KoJutemke http://www.mathematics.ru

45. Math.ru: Maremaruka u obpazosanue http:// www.math.ru

46. MOCKOBCKMI ~ LIEHTP HENpPEpBIBHOIO  Maremarmyeckoro obpaszosanus (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. Obwmepoccutickuii MaTeMatuueckuii moptan Math-Net. Ruhttp://www.mathnet.ru

50. Bca bsnementrapHas MareMaTtuka: CpenHsas MaTeMmaTudeckas MHTEpHET — LIKOJA

www.bymath.ru

5. KoHTpoJIb ¥ OLleHKA Pe3yJIbTATOB 0CBOeHHsI 00111e00pa3oBaTeIbHOMH JHCIHUIIIHHBI

KonTposnb n oneHka pe3yIpTaToB OCBOCHUS 00IIC00pa3oBaTEIbHON JUCIMIUIMHE! PACKPHIBAIOTCA Yepes

JUCLMIUTMHAPHBIC PE3YyIbTaThl, HANpaBlICHHBIC HA (opmMupoBaHne oOMmMUX H OPO(HEeCCHOHATBHBIX

KOMIICTCHIMI TI0 pa3aciaaM H TeMaM COACPKaHus yaeOHOro MaTepuaa.

Oowmas/npodeccuonann Paszgen/Tema Tun oueHOYHBbIX
HASI KOMITETEHIUS MepOTPUATHS
OK 01. BeiGupats P1,Tema 11,12 1.31I-0/c!, 1.4. Tectuposanue

CIIOCOOBI PEIICHUS 3a1a4
mpodeccuoHaIpHON
JCATCITBHOCTH
OPUMCHHUTCIIBHO K
Pa3IUIHbIM KOHTCKCTaAM

P2 Temsr2.1,2.2,23,24,2.5, 2.6T-0/c,2.7

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

P4, Temp 41,42, 43,44, 45,46, 4.7T-o/c, 4.8,
4.9,4.10

P5, Temsr 5.1,5.2, 53 Tl-0/c, 5.4,5.5,5.6

P6, Tems 6.1,6.2,63,64,65,6.6,6.7-ol,

6.8

YcrHsIiH ompoc
MartemMatuiaeckuia
JUKTAHT
HNanusunyaneHas
CaMOCTOSITCIIBHAS
paborta
IlpencraBnenue
PE3YIBTATOB
MPAKTHUCCKUAX
padot

3amnmra
TBOPYCCKHX padoT
3ammra
HHIABUIYATBHBIX
MPOCKTOB
KonTponsnas
paborta
BrimonacHMEe
3aJaHUN Ha
JK3aAMCHE

OK 02. Ucnionp3oBarh
COBPEMCHHBIC CPEICTBA

P1, Tema 1.1, 1.2, 13110/, 1 4.
P3, Temsr 3.1,3.2,33,3.4,3.5,3.6

Tectuposanue
YcTHsIiH ompoc

! IMpo(heccHoHATBHOS -0 PUCHTHPOBAHHOS COACPIKAHIC
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TOUCKA, AHAJIN3A U P6, Temn1 6.1,62,63,64,65,66,6.711-o/c, 6.8 MaTteMaTHICCKUN
HHTEPIPETALUN P7, Temnr 7.1, 7.2 I1-0/c, 7.3, 7.4 JUKTAHT
nH(OPMAITHH, U WNuausuayanbHas
nH(OPMALIMOHHBIC CaMOCTOSITCITbHAS
TEXHOJIOTHH ISt paborta
BBITIOTHCHHS 334 IIpeacraBacHuUCe
mpodeccuoHaIpHON PE3VABTATOB
JCATCIEHOCTH MPAKTHYCCKUX
padot
3amnmra
TBOPYCCKHX padoT
3amnmra
VHIUBHIYATBHBIX
MPOCKTOB
KonTponsnas
paborta
BrimomHeHHE
3aJaHUN Ha
3K3aMCHC
OK 03. Inanuposars u P1,Temall, 12, 1311-0/c, 14. Tectuposanue
peaIu30BbIBATD P2 Temn1 2.1,2.2,23,24,25,2.61l-0/c,2.7 VYeTHIH ompoc
COOCTBCHHOC P3, Temsr 3.1,3.2,33,34,3.5,3.6 MaTteMaTHICCKUN
mpodeccuonaapHOE U P4 Temer 4.1,42,43,44,45,4.6,4.711-0/c, 4.8, | aukranr
JUYHOCTHOE Pa3BUTHE, 49 410 HNanusuayaneHas
MPEANPUHUMATE TCKY IO P6, Temn1 6.1,62 63,64, 65,6.6,6.7Il-o/c, CaMOCTOSITCIbHAS
JIEATEIbHOCTD B 6.8 pabota
mpodeccuoHaIpHON P7, Temn 7.1, 7.2 11-0/c,7.3,7.4 IIpeacraBacHuUC
chepe, ucnoap30BaTH PE3VABTATOB
3HaHUS 110 PUHAHCOBOM MPAKTHYCCKUAX
IPaMOTHOCTH B pabort
Pa3IHYHBIX JKU3HCHHBIX 3amuta
CUTYaLMSIX TBOPYCCKHX PadoT
3ammra
VHIUBHIYATbHBIX
MPOCKTOB
KonTponsnas
pabota
BrimomHeHHE
3aJaHUN Ha
3K3aMCHE
OK 04. Db dextuBHO P1,Temall, 1.2, 1.311-0/c, 14. Tectuposanue
B3aUMO/ICUCTBOBATh U P2 Temn1 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
KOMaHC P4 Temer 4.1,42,43,44,45,4.6,4.711-0/c, 4.8, | aukranr
49 410 HNanusunyaneHas
P35, Temnr 5.1,52,5311-0/c,54,55,56 CaMOCTOSITCIbHAS
paborta
IIpencraBnenue

PE3VIBTATOB




OPAKTUYCCKUX

padot
3amnmra
TBOPYCCKHX padoT
3amnmra
VHIUBHYATBHBIX
MPOCKTOB
KonTponsnas
pabota
BrimomHeHHE
3aJaHUN Ha
3K3aMCHE
OK 05. OcymiecTBasTh P1,Temall, 12, 131I-0/c, 14. Tectuposanue
VCTHYIO U TUCBMEHHYO P 3, Temsr 3.1,3.2,33,34,3.5,3.6 VYerTHIH ompoc
KOMMYVYHHUKAaLIHIO Ha P6, Temn1 6.1,62,63,64,65,66,6.7I1-0/c, 6.8 MaTteMaTHICCKUN
roCyAapCTBEHHOM S3bIKE P7, Temnt 7.1, 72 I1-0/c, 7.3, 7.4 JUKTAHT
Poccwuiickoit ®enepanmm ¢ HUnausnayansnas
YUETOM OCOOCHHOCTCH CaMOCTOSITCIIBHAS
COLIMATBHOTO U pabota
KYJIBTYPHOTO KOHTCKCTA IIpeacraBacHue
PE3VABTATOB
MPAKTHUCCKUX
padot
3amnmra
TBOPYCCKHX PadoT
3amnmra
VHIHUBHYATbHBIX
MPOCKTOB
KonTponsnas
paborta
BrinmomHeHHE
3aJaHUN Ha
3K3aMCHE
OK 06. IposiBsiTh P1, Temall, 12, 131I-0/c, 14. Tectuposanue
rPaXXJaHCKO- P4, Temer 4.1,42,43,44,45,4.6,4711-0/c, 4.8, | YcTHbIl Ommpoc
MaTPUOTHUECKYIO 49,410 MartemMatuiaeckuia
TIO3UITHIO, P35, Temnr 5.1,52,5311-0/c,54,55,56 JUKTAHT
JEMOHCTPHUPOBATH WNuausuayanbHas
OCO3HAHHOC MOBCICHNC CaMOCTOSITCIBHAS
HA OCHOBEC TPAAULIMOHHBIX paborta
0OIIEUCIOBEUCCKUX IpeacraBncHue
LCHHOCTCH, B TOM YHCIIE C PE3VABTATOB
YUCTOM FapMOHHU3AILHH MPAKTHUYCCKUX
MEKHALMOHATBHBIX U pabor
MEKPETUTHO3HBIX 3amuta
OTHOUICHHI, TPUMCHSITh TBOPUYECKUX paboT
CTaHAAPTHI 3amnmra
AHTUKOPPYIIIHOHHOTO VHIUBHYATBHBIX
MMOBCACHUS MMPOCKTOB




KonTponsnas
paborta
BrimomHeHHE
3aJaHUN Ha
IK3aAMCHE
OK 07. CopneticrBoBaTth P2 Temnr 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, | YcTHbIl Ommpoc
OKPY Karo1eil cpebl, 49,410 MarteMatuiaeckuia
PECYPCOCOCPEKCHHIO, P35, Temnr 5.1,52,5311-0/c,54,55,56 JUKTAHT
MPUMCHSITH 3HAHUS 00 P6, Temp1 6.1,62,63,64,65,66,6.7I1-0/c, 6.8 HNanusunyaneHas
M3MCHCHUH KJIUMATA, CaMOCTOSITCIBHAS
MPUHIIMAITEL OEPEKITUBOTO paborta
MIPON3BOJCTBA, IIpencraBnenue
3¢ dexTHBHO ACHCTBOBATDH PE3VIBTATOB
B UPE3BBIYANHBIX MPAKTHYCCKHAX
CUTYaLMSIX pabort
3amnmra
TBOPYCCKHX PadoT
3amnmra
VHIUBHYATbHBIX
MMPOCKTOB
KonTponsnas
paborta
BrimomHeHHE
3aJaHUN Ha
JK3aAMCHE
JAOINMOJIHEHUA U UMEHEHUA B PABOYEN IPOT'PAMME
JlorionHeHNsI ¥ I3MEeHEHUs B paboueii mporpaMme 3a / y4eOHBIH o1,
B pabouyro mporpammy mo gucnuruinHe <«Maremartuka: anredpa U Hadana
MAaTEMAaTHYECKOrO aHAIN3a, TEOMETPUSD» BHOCATCS CIEAYIOLINE JONOJIHEHUS U N3MEHECHUS .
Jomonuenus u U3MEHCHUS BHEC
(pommkHOCTh, O.11.0., noanucs)
Pabouas nporpamMma nepecMOTpeHa U 000peHa Ha METOJJUIECKOM COBETE KOJIJISI KA.
« _ » 20 r.

3am. nupekropa no YMP konnemska




