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1. HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma oO01Ie00pa3zoBaTeIbHON yueOHOU AUCHUILIMHBI «MaTeMaTuka
npeHa3HavueHa JUisl U3y4yeHUsl MaTeMaTUKU B MPoQecCHoHaIbHBIX 00pa3oBaTellb-
Hbeix opranuzauuax CIIO, peanusyromux o0pa3zoBaTeNbHYIO MPOrpaMMy CPEIHETO
oO1iero oOpa3oBaHus B TMpejesiaXx OCBOSHUSI OCHOBHOM mpodeccruoHanbHOM 00pa-
3oBarenbHOM nporpamMmbl CITO (OIIOIT CIIO) na 6a3e ocHOBHOrO 0011€r0 00pa-
30BaHUs MPU MOATOTOBKE CHEUATNCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oodiero
o0Opa3oBaHus, NPEAbIBISIEMBIX K CTPYKTYPE, COJIEP)KAHUIO U PE3yJIbTaTaM OCBOE-
HUS y4eOHOU MuCHMIUIMHBI «MaTtematukay, B cooTBeTcTBUU ¢ KoHieniuei npe-
noJlaBaHusi 00I11e00pa30BaTENIbHBIX JUCHUIUIMH C Y4Y4E€TOM MNPOQPECCHOHATBHON
HAIPaBJICHHOCTU MPOTrpaMM CpeHero npodeccuoHaibHOro 00pa3oBaHus, peau-
3yeMbIX Ha 0a3e OCHOBHOIo 0011ero oopazoBanus, (pacnopsikeHue MuHIpocBe-
mieHust PO ot 30.04.2021 Ne P-98, ¢ yuetom tpeGoBanuii peaepaibHBIX ToCyaap-
CTBEHHBIX 00pa3oBaTEIbHBIX CTAHIAPTOB IO MOJIydaeMOl Mpodeccuu Uiau Crelu-
aTBHOCTHU cpeaHero npodeccruonanbHoro oopazoBanus 44.02.02 IlpenonaBanue B
HavyaIbHBIX Kiaccax, 44.02.04 CrneunaiibHOE JOIIKOJIRHOE 00pa3oBaHue, MPUMEp-
HOM mporpamMMmbl 001Ie00pa30BaTENbHON YUeOHOW IUCHUILITMHBI «MaTemaTuka
(Pawmaros M.H.) nist npodeccHOHaIbHBIX 00pa30BaTCIbHBIX OpraHu3anuii (pe-
koMeH10BaHO PI'AY «DUPO», nporokon Ne 3 or 21 urong 2015 r., perucrpauu-
OHHBIN HOMep penieH3un — 377 ot 23 urons 2015 r.) ¢ yueToM npuUMEpHO OCHOB-
HOM 00pa3zoBaTeIbHON MPOrpaMMBbl CPeIHEro 00IIero 0Opa3oBaHMs, 0JA00PEHHOU
pemenreM (eneparbHOr0 yueOHO-METOUUECKOro O0BEUHEHUSI 110 O0IIeMy 00-
paszoBanuto (mpotokoi oT 28 uroHsA 2016 r. Ne 2/16-3) u yTouHeHUH, 0JOOPEHHBIX
Hay4YHO-MeTOou4YeckuM coBeToM LleHTpa npodeccruoHanbHOro 0Opa3oBaHus U CH-
ctem kBanupukanuit ®I'AY «OUPO», npotokon Ne3 ot 25 mas 2017 r.

Conepsxanue mporpaMmbl «MartemaTrKka» HampaBlIeHO Ha JOCTHXKEHUE Ce-
NYIOLIUX yeneu:

- o0ecrieyeHue cHOPMUPOBAHHOCTH MPEACTABICHUN O COIMAIBHBIX, KYJIb-
TYpPHBIX U UCTOPUUYECKHUX (DaKTOpPaX CTAHOBJICHUS] MATEMAaTHKHU;

. obecneueHue cPOPMHUPOBAHHOCTH JIOTHUCCKOTO, AITOPUTMHUUYCCKOTO M
MaTeMaTU4YEeCKOI0 MBIIIJICHNUS,

- o0ecrieyeHue CHOPMUPOBAHHOCTH YMEHUH TNPUMEHATH IMOJyYCHHBIC
3HAHMSI TIPY PEIICHUH PA3TUYHBIX 337124,

. obecneyeHue cHOPMUPOBAHHOCTH IPEJCTABICHHN O MaTeMaTHKE Kak
4acTu OOIIEeYeIOBEYECKON KYIbTYpbl, YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIIO-
I[UM ONHUCHIBATh U U3Yy4aTh peaIbHbIE MPOLIECCHI U SIBICHUSI.

B nporpammy BKJIIOYEHO COAEp:KaHHUE, HAMPABICHHOE Ha (D)OPMUPOBAHUE Y
CTYJICHTOB KOMIICTCHIIUH, HEOOXOAMMBIX a1 KadecTBeHHOro ocBoeHus OITOII
CIIO na 6a3e OCHOBHOTO OOIIEro 0Opa30BaHUS C MOJYYCHHEM CPEIHEro OOIIero

O6paBOBaHI/I}I N OCBOCHMHS HpOI‘paMMBI IIOATOTOBKH CIICHHHUAJINCTOB Cpez[Hero 3BCHA
(IITIICC3).

1.1. O6mas xapakTepucTUKA Y4e0HO# TuCUMIIMHBI « MaTeMaTHKay
Marematuka  sBhsiercs  (yHAaAMEHTaJIbHOU o011e00pa3oBaTeIbHON



JUCHUIUIMHOM CO  CIIOXKUBIIMMCSL YCTOWYUBBIM COJEpKaHUEM U  OOIIMMU
TpeOOBaHUAMHU K MOJITOTOBKE O0YyYarOMINXCS.

B npodeccruonanbHbIX 00pa30BaTEIbHBIX OpPraHU3ALMAX, PEATU3YIOUIUX
o0pa3oBaTeIbHYI0 MPOrpamMMy cpeaHero oOiiero oOpa3oBaHUS B Mpeaenax
ocBoenus OIIOIT CIIO Ha 6a3e ocHOBHOro o00mIero oOpa3oBaHUs, N3Yy4YECHHE
MaTeMaTUKH HMMEET CBOM OCOOEHHOCTM B 3aBUCUMOCTH OT  NpOQuiIs
npodeCcCUOHATBLHOT0 00pa30BaHMUs.

IIpu ocBoenuu npodeccuit CIIO u cnenmanbHoctet CIIO ecTecTBeHHO-
Hay4yHoro npoduis mnpodeccruoHanbHoro oOpaszoBanus, crneuuanbHocTeit CIIO
FYMaHUTApHOTO MpopuiIst Mpo(ecCHOHATBHOTO  00pa3oBaHUsl MaTeMaTHKa
uszyyaercsa Ha 6azoBom ypoBHe PI'OC COO; npu ocBoenun npodeccuit CIIO u
cnenuanbHocTed CIIO TeXHHYECKOro M COLMaIbHO-?KOHOMHUYECKOro mpoduien
npodeccuoHaIbHOro 00pa3oBaHus MaTeMaTUKa U3ydaeTcs Oosee yriyOiIeHHo, Kak
npoduibHas ydeOHas AUCHUILIIMHA, YYUTHIBAIONAs CHEIU(PUKY OCBaMBAEMbIX
npodeccuii UM crenualbHOCTEH.

D10 BBIpaXKaeTca B COAEpKaHUM OOy4YeHHUs, KOJIMYECTBE YaCOB,
BBIJICJSIEMBIX HA HM3Y4YCHHUE OTIEIBHBIX TE€M MPOTPaMMBbl, TIyOMHE UX OCBOCHUS
CTyJICHTaMH, 00BbEME U XapaKTepe MPaKTUUYECKUX 3aHATUM, BUJIaX BHEAYTUTOPHOM
CaMOCTOSITEIIbHOM pabOTHI CTYIEHTOB.

OO61mue 1enu u3y4eHusi MaTeEMaTUKH TPAJULIMOHHO PEeaTM3yIOTCs B UEThIpEX
HaIpPaBJICHUSX:

1) obmree npeacTaBieHre 00 HASSIX U METOJaX MaTeMAaTHKH;

2) UHTEJJICKTYaIbHOE Pa3BUTHC;,

3) oBnajieHUue HEOOXOIUMBIMU KOHKPETHBIMY 3HAHUSIMHU U YMCHUSMU;

4) BocmiuTaTeILHOE BO3/ICHCTRHE.

[Mpodunuzamus 1eneit maremMaTHuecKoro oOpa3oBaHUsI OTPAXKAETCS Ha
BBIOOpE TIPUOPUTETOB B OpraHU3aIlMK YUeOHOH NesITeNbHOCTH o0yJarommuxcs. Jms
TEXHUYECKOTO, COIUAIbHO-PKOHOMUYECKOT0 Mpoduie MnpodpecCuoHaIbHOTO
oOpa3zoBaHus BBIOOp II€Jiel CMelIaeTcs B MparMaTHuecKOM HampaBlCHUH,
npenlycMaTpUBAIONIEM YCUJIEHHE U paclIMpeHHe TMPUKIATHOTO XapakTepa
W3YYeHHUS] MaTEeMaTUKH, MPEUMYIIECTBEHHOW OpPUEHTAIlMM Ha alTOPUTMHYECKUIN
CTUJIb MMO3HaBaTEIbHON NEeATEIbHOCTH. st T'YMaHUTapHOTO u
€CTECTBEHHOHAYYHOI0 Mmpodumield mnpodeccuoHaIbHOTO 00pa3oBaHus —OoJjee
XapaKTePHBIM SIBISICTCS YCUJICHHE OOIIEKYJIbTYPHOM COCTaBIAIONICH y4eOHOM
JTUCIUIUIMHBI C OpPUEHTallMeld Ha BHU3yaJbHO-OOpa3HBIA M JIOTUYECKUW CTHIIN
yaeOHOI padoTHhL. N3yuenue MAaTEMAaTHKH KakK npopUIBLHON
o0mreo0pazoBaTeIbHON  Yy4eOHOW MUCHUIUIMHBI, YYHUTHIBAIONMICH CHEHPUKY
ocBamBaeMbIX crtyaeHTtamu mnpodeccuit  CIIO wmm cnemmansaoctu  CIIO,
o0ecrnieunBaeTcs:

* BEIOOPOM Pa3IMYHBIX MMOAX0A0B K BBEJICHUIO OCHOBHBIX ITOHSTHH;

* (hopMHUpOBaHWEM CHCTEMBbl YYEOHBIX 3aJlaHul, O00ECTICUNBAIOIINX
3 PeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 1I€JIEBBIX YCTAHOBOK;

* oOoraimieHueM CIEeKTpa CTWiIell y4yeOHOW MesSTEeIbHOCTH 3a CYET
COTJIaCOBAHMS C BEAYIIMMHU JACATEIHPHOCTHBIMH XapaKTEPUCTHKAMU BBIOPAHHOM
npodeccuu / CnenuaIbHOCTH.



[IpodunpHas cocrtaBisronias OTpa)kaeTcsa B TPEOOBAHUSAX K MOJATOTOBKE
00y4Jaromuxcs B 4acTH:

* 00IIeH CUCTEMBI 3HAHWI: CoOJlepkKaTeIbHbIE MPUMEPHl HCIOJb30BAHUS
MaTeMaTU4YeCKUX el U METOJ0B B MPOGECCUOHAIBHOU ESTEIHHOCTH;

* YMEHUN: pa3nuuve B YPOBHE TPEOOBAHUM K CJIOKHOCTH MPUMEHSIEMBIX
aJTOPUTMOB;

* MIPAKTHYECKOTO KCIOJIb30BAHUS MPUOOPETCHHBIX 3HAHUM M YMEHUM:
WHJMBHUIYaJbHOTO y4e€OHOTrO OMbITa B MOCTPOEHUHM MaTEMAaTHUECKUX MOJIEJIEH,
BBITIOJTHEHUHU HUCCIIEIOBATEIIBCKUX TTPOCKTOB.

Takum o0pa3zoM, peanuzanus COACPKAHUS YYECOHOM JUCIMUIUIMHBI
OPUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOIECCYATBHBIX XapaKTEePUCTUK yueOHOMU
paboThl, 3aBUCAIIUX OT NMPOoduiss MPoPeCcCHOHATLHOIO 00pa30BaHUs, MOJYyYCHUS
OMbITa MCIIOJIL30BAHUS MATEMAaTUKH B COJEPXKATEIbHBIX U NPO(PECCHOHATHLHO
3HAYMMBIX CUTyalusxX MO CpaBHEHUIO c dbopmanbHO-yPOBHEBBIMU
PEe3YyIbTaTUBHBIMU XapaKTEPUCTUKAMU OOyUCHHS.

Conepxanue ydeOHOW MHMCIUIUIMHBI pa3paboTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICP>KATEIIbHBIMU JIMHUSAMU O0yUEHHS] MaTEMaTHKE:

» anreOpanueckass JIMHUS, BKIIOYAIONIAs CHCTEMAaTU3AIUI0 CBEJCHUN O
qyuciax; U3yuyeHrne HOBBIX U 0000IIeHNE paHee U3yUCHHBIX OInepalnii (BO3BeIeHNE
B CTEICHb, M3BJICUCHUE KOPHS, JIorapuMHpPOBAHHE, CUHYC, KOCUHYC, TaHTEHC,
KOTaHT'€HC U OOpaTHBIE K HUM); U3yYCHUE HOBBIX BHJIOB UHCIIOBBIX BBIPAKCHHUH U
dbopMys; COBEpPIICHCTBOBAHHE MPAKTHUYECKUX HABBIKOB W  BBIYHCIUTEIHHOM
KyJIbTYpbl, pacHIMpPeHUE W COBEPIICHCTBOBAHHME aireOpandyeckoro ammapara,
c(hOpMUPOBAHHOTO B OCHOBHOM IIKOJie, W €ro TMPUMEHEHHE K PEIICHUIO
MaTeMaTHYEeCKUX U MPUKIIAIHBIX 3a]1ay;

* TEOPETUKO-()YHKIIMOHATbHAS JIMHUS, BKJIIOUYAONIAs CHCTEMATH3AIUI0 M
pacuiupeHue cBeAeHUN 0 (DYHKIUAX, COBEpIIEHCTBOBaHUE Irpad)UueCcCKUX YMEHHUIH;
3HAaKOMCTBO C OCHOBHBIMU HJAEIMH M METOJAMU MaTEMaTHYECKOI'0 aHaln3a B
o0beMe, TO3BOJISIONIEM HCCIENOBAaTh dJJIEMEHTapHble (YHKIIMM W periaTh
IPOCTEHINNE TeoMeTpruUecKue, (PU3NIECKHUE U APYTUe MPUKIATHbIC 3a/1a4H;

* IUHUS YpaBHEHMH M HEPABEHCTB, OCHOBaHHAas Ha IIOCTPOCHUU U
HCCJICIOBAaHUM MaTeMaTUYECKHUX MOJIENIeH, TepeceKaromasics ¢ auredpandyeckon u
TEOPETHKO-QYHKIIMOHATBHONH  JMHUSAMHM W BKJIIOYAIOIIAs  pa3BUTHE U
COBEPIICHCTBOBAHUE TEXHHUKH alreOpandyecKux MpeoOpa3oBaHUM I PEIICHUS
YpaBHECHHI, HEPABCHCTB M CHCTEM; (OPMHUPOBAHHE CIIOCOOHOCTH CTPOHUTH H
HCCJIEIOBATh MPOCTEUIINE MAaTEMAaTHYECKUE MOJIENIM MPH PEIICHUH MPUKIIATHBIX
3aJ1a4, 3a7a9 U3 CMEKHBIX U CIICIIUAIBHBIX JTUCIIAILINH;

* reOMeTpHUYeCKas JUHUS, BKIIOYAIONIAsl HaIJISHbIC TMPEICTaBICHUS O
MPOCTPAHCTBEHHBIX (DUTYpaxX M U3YyYECHHUE UX CBOUCTB, (HOPMHUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)XCHMS, Pa3BUTHE CIIOCOOOB  T'€OMETPHUYECCKUX
W3MEpPEeHUH, KOOPJAUHATHOTO M  BEKTOPHOTO  METOJOB  JJIA  PEIICHUS
MaTeMaTHYCCKUX U MPUKIIAIHBIX 3a]1a4;

e cTOXacTHYecKasi JIMHHUS, OCHOBaHHAas Ha pPa3BUTUH KOMOMHATOPHBIX
YMEHHUH, TMPEACTaBICHUN O BEPOSTHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTIX
OKPYKaIoIIero Mupa.



Pa3nenbl (TeMbl), BKJIIOYEHHBbIE B COJAEpPKAHUE YUYEOHOM IUCUMUILIUHBI,
ABJIAIOTCS OOUIMMU AJid Beex npoduieil npodheccuoHanbHOro 00pa3oBaHus U Npu
BceX 00bemMax y4yeOHOro BpPEMEHHM HE3aBUCUMO OT TOTO, SIBJISETCS JIU ydyeOHas
aucuuiuinHa «MaTteMmatukay 60a30BoM WM NPOQUIBHOM.

B npumepHpIX TeMaTHMYEeCKHMX IUJIaHAX MpOrpaMMbl YUeOHBIH MaTepual
npeacTaBieH B (opMe  uUepeAylollerocsi — pa3BepTbIBaHUS  OCHOBHBIX
colepKaTelbHbIX  JHUHUM  (asireOpanyeckod,  TeOpeTHKO-(YHKIHOHATBHOM,
ypaBHEHUN W HEPABEHCTB, I'€OMETPUUECKOM, CTOXAaCTUYECKON), YTO TO3BOJSET
rMOKO HCIOJIb30BaTh HMX PACIOJOKEHHE U B3aUMOCBS3b, COCTABISATH padbOUYuit
KaJeHAApHbIN IUIaH, MO-pa3HOMY uepeays yuyeOHble Tembl (TJIaBbl yuyeOHUKA),
YUUTBIBasA MPOPib MPOoPecCHOHAIBHOIO0 00pa3oBaHus, ceU(pUKy OCBauBaEMOil
npodeccun CIIO wnm cneumansHocTH CIIO, rnyOuHY u3y4deHUs MaTepuana,
YPOBEHb MOATOTOBKHU CTYJIEHTOB IO MPEIMETY.

[Ipennaraempie B NPUMEPHBIX TEMATHYECKHUX IIJIaHAX pa3Hble OOBEMBI
y4eOHOTrO BpEMEHM Ha HW3Yy4YeHHE OJHOM U TOW KE TeMbl PEKOMEHIYETCS
UCIIOJIb30BaTh JUIsl BBITTOJMHEHHUS pa3IMYHBIX Yy4yeOHBIX 3afaHuil. TeM cambIM
pasnuuus B TpeOOBAHMSIX K pe3ysibTaTaM OOy4eHHUs MPOSIBATCA B YPOBHE HABBIKOB
10 PEIICHUIO 33]1a4 U OIbITE CAMOCTOSTENIHHONU PabOTHI.

Nzyuenne obGmieoOpazoBaTenbHON yueOHOU muciumiuabl «OY]J[.04 Mare-
MaTHKa» 3aBEpIIAETCS MOJBEICHUEM HUTOTOB B (GopMe au((epeHIIUPOBAHHOTO
3ayeta B npoiiecce ocBoeHus: OIIOII CIIO ¢ monydeHnem cpeaHero ooIero oo-
pa3oBaHMs 10 MPOrpamMMe MOATOTOBKU crienuaIucToB cpennero 3seHa (IIICC3).

B pazgene mporpammel «ConaepxaHue y4eOHOW AUCIUIUIMHBDY KYPCHBOM
BBIJIEJIEH MaTepHall, KOTOPBHIM MpU M3yYeHUH MaTeMaTHKU Kak 0a30BOM, TaKk U
npoGUILHON yueOHOM TUCHUIIIMHBI, KOHTPOJIIO HE MOJICKUT.

1.2. MecTo yueOHO# TUCHUIINHBI B YUeOHOM IJIaHe

YueOHas aucuuiuimHa «MaTemMaTHKa» SBISETCS YYeOHBIM IPEIMETOM
obsi3atennbHOM TIpeaMeTHON obsactn «Matematuka u wmHopMatukay DPIOC
COO.

VYyebOnast qucruiuinHa «Marematukay u3ydaeTcs B 001ieo0pa3oBaTeIbHOM
nukie yueoHoro miaana [IIICC3 CIIO na 6a3e ocHOBHOTro 001Iero oopa3oBaHus ¢
MOJTy4YEeHHUEM CpeHEro o0IIero oopa3oBaHms, BXOAUT B COCTaB 00MmMMX oOIeodpa-
30BaTEIbHBIX YUYEOHBIX TUCIUIUINH, (OPMUPYEMBIX U3 00s3aTENIbHBIX IMPEIAMET-
HeIx obmacteit ®I'OC cpennero obmero obpazoBanus, s npodeccuii CIIO wmm
cnermanbHOcTeld CIIO cooTBercTByromero npoduis nmpodecCuoHamsHOTO 00pa-
30BaHUSI.

1.3. Pe3yabTaThbl 0OCBOeHHS y4eOHOM TUCIMIIHHBI
OcBoeHue cojiepkaHusl yueOHOW TUCIUIIIUHBI «MaTeMaTrkay odecreynBa-
€T IOCTUKECHUE CTYICHTAMU CJICAYIONIUX pPe3)ibmamos:
° JTUYHOCHIHBIX:

OV .04 \ Marematnka \ JIP-1- 12, JIP-COII-3




JInyHOCTHBIE pe3yJIbTAThI
peaju3anuu NporpaMMbl BOCIUTAHUSA
(Oeckpunmoput)

Koa AM4YHOCTHBIX
pe3yJibTaToB peaJjiu-
3alliM MPOTrpPaMMBbl
BOCIINTAHUSA

Oco3zHaromuuii ce0st TpakJaHUHOM U 3alIUTHUKOM BEJIHKOW CTPAHBIL.

JP 1

[IposBIAIOIINNA AKTUBHYIO TPaXXAAHCKYIO IO3UIUIO, IEMOHCTPUPYIOIIUI
IIPUBEPKEHHOCTh NPUHLUIIAM YE€CTHOCTH, NOPAJOYHOCTH, OTKPBITOCTH,
SKOHOMHYECKH AaKTUBHBIA M YYACTBYIOUIUN B CTYJEHYECKOM M TEPPHUTO-
pUAIBHOM CaMOYIPABJIEHUHU, B TOM YHUCIIE Ha YCIOBUSX J10OpPOBOJIbYE-
CTBA, IPOAYKTUBHO B3aUMOJICHCTBYIOIIHUNA U y4aCTBYIOIIHUN B IEATEIBHO-
CTH OOIIECTBEHHBIX OPraHU3aINii.

JIP 2

Colmrogaronuii HOPMBI TTPABOTIOPSIKA, CICAYIONIUN HaeaiaM TpaxkaaH-
CKOTo o01ecTBa, obecrieueHus: 6€30MacHOCTH, MPaB U CBOOOJ Tpak/iaH
Poccun. JlosinbpHbIN K yCTaHOBKAM U MPOSIBIICHUSIM MpeCTaBUTENEH Cy0-
KYJIbTYp, OTJIMYAIOIIMKA UX OT TPYII C JECTPYKTUBHBIM U JECBHUAHTHBIM
noBeicHUEM. JIeMOHCTpUPYIOIIMIA HEMPUITUE U MPEYIPEXTAIOIIUN CO-
[[MAJIbHO OTACHOE MOBEACHNUE OKPYKAIOUTHX.

JIP 3

[IposBIAOIIAN U TEMOHCTPUPYIOLIUN yBa)KEHUE K JIIOIIM TpyJa, OCO-
3HAIONIUH IIEHHOCTh COOCTBEHHOTO Tpyna. Ctpemsimuiics Kk Gopmupona-
HUIO B CETEBOM cpejie TMYHOCTHO U MpOo(deccnoHaTbHOTO KOHCTPYKTHUB-
HOTO «IM(POBOTO CIEAAN.

JIP 4

JIeMOHCTpHUPYIOIIUI TPUBEPKEHHOCTh K POJHON KYJIBTYpE, UCTOpHYE-
CKOW TaMATH Ha OCHOBE JIt0OBH K PonuHe, poqHOMY HapoIy, Majol po-
JUHE, TPUHATHIO TPAJAULMOHHBIX LIEHHOCTEU MHOTOHAIIMOHAJIBLHOTO
Hapoja Poccum.

JIP 5

[IposiBrsiromuii yBaxxeHUe K JIIOJSM CTapUIero MOKOJIEHUS U TOTOBHOCTh
K YYaCTHIO B COLIMAIbHON MOJJEPKKE U BOJOHTEPCKUX JIBHIKEHUSX.

JIP 6

Oco3Harouuii MPUOPUTETHYIO IIEHHOCTh JMYHOCTU YEJIOBEKa; yBa)Karo-
1M1 COOCTBEHHYIO M UY)KYIO0 YHUKAJIBHOCTh B Pa3IUYHbBIX CUTYaIUSAX, BO
Bcex opmax U BUJAX ACSITEIbHOCTH.

JIP 7

[IposiBsirominii 1 AEMOHCTPUPYIOUINI YBaXKEHHUE K MPEACTaBUTEISAM pa3-
JUYHBIX JTHOKYJIBTYPHBIX, COLUAIbHBIX, KOH(PECCUOHAIbHBIX M HHBIX
rpymnin. COnpuYacTHRIM K COXpaHEHUIO, MPEYMHOXKEHUI0 U TPAHCISALUU
KYJIBTYPHBIX TPAJAULUN U LICHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO
rocyJapcTaa.

JIP 8

Cobmoaromuii U nponaraHaupyOUIUi MpaBuiIa 3J0pOBOro u 6e3omnac-
HOro oOpasza KHM3HH, CIOPTa; MPEAYNPEKAAIMUNA TUO0 MPeoaoIeBaro-
Ul 3aBUCUMOCTH OT aJKOTroJisi, Ta0aka, MCHUXOAKTHBHBIX BEIIECTB,
azapTHBIX UTp U T.1. COXpaHSAIOUUN ICUXOJIOTHYECKYI0 YCTOWYMBOCTH B
CUTYaTHUBHO CJIOKHBIX MU CTPEMUTEIILHO MEHSIOIIUXCS CUTYAIHSIX.

JIP 9

3a0oTsmuiics 0 3allUTe OKPYXAloIIel cpelbl, COOCTBEHHON U UyXKOM
0€30MacHOCTH, B TOM YHCIIE IIU(PPOBOH.

JIP 10

HpOHBJ’IfIIOH_II/Iﬁ YBAXKCHUC K I3CTCTUYCCKUM LCHHOCTIM, 06.]18.,[[8.}0]_]_[1/1171
OCHOBaMHM 3CTETHYECKOI KYJIBbTYPBHI.

JIP 11

[IpuHUMaronmii ceMenHble LEHHOCTH, TOTOBBIM K CO3JAaHHUI0 CEMbU U
BOCIIMTAHUIO JIETEW; AEMOHCTPUPYIOLIMNA HENPUATHE HACUIIUS B CEMbE,
yX0Jla OT POAUTEIBCKON OTBETCTBEHHOCTH, OTKAa3a OT OTHOUIEHUU CO
CBOUMH JIETHMU U UX (PMHAHCOBOTO COJICPIKAHMUSI.

JIP 12

JInyHOCTHBIE pe3yabTaThl
peajn3aluM NPporpaMMbl BOCHIUTAHMS,

onpeeseHHbIe Cy0ObeKTaMu 00pPa30BaTeIbHOIO NMpouecca

AJIGKBaTHO OIICHUBAIOIIUM CBOM CIIOCOOHOCTHM ¥ BO3MOXKHOCTH, OTBET- ‘ JIP-COII-3




| cTBeHHO OTHOCAIIHIICA K TIpolieccy 0OydeHHs | €ro Pe3ysIbTaTaM

o MemanpeomMenmHbix:

1) yMeHHE caMOCTOSITETBbHO ONPEACISITh LEIH JEATSILHOCTH M COCTABISAThH
TUTaHBI JESITETbHOCTH; CaMOCTOSITEIPHO OCYIIECTBISATh, KOHTPOJIUPOBATh M KOP-
PEKTHPOBAThH JEATEIBHOCTD; UCIIOIB30BaTh BCE BO3MOXKHBIE PECYpChl I JTOCTH-
KEHHS TIOCTaBJICHHBIX IIeJIed W pealn3alil IUTAaHOB JESTENbHOCTH; BBIOMPATH
yCIICITHBIE CTPATETHH B PA3IMUHBIX CUTYAIUsAX;

2) yMEHHE TPOIYKTHBHO OOINAThCS U B3aUMOJICHCTBOBAThH B MPOIECCE COB-
MECTHOH JeSTeNFHOCTH, YUYUTHIBATh MO3UIIUN IPYTHX yYACTHUKOB ACSITEIHHOCTH,
3¢ PeKTUBHO pa3penaTh KOH(IUKTHI;

3) BnajieHUE HABBIKAMH [O3HABATEIBHOMN, y4eOHO-HCCIICIOBATEIBCKON |
MPOEKTHOW AESITENTbHOCTH, HaBBIKAMU pa3pelieHus MmpoOiieM; CIIOCOOHOCTh U TO-
TOBHOCTh K CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYSCKUX 3ajad,
PUMEHEHUIO Pa3InYHBIX METO/IOB MTO3HAHUS;

4) TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSTENbHOW HH()OPMAIMOHHO-
TIO3HABATEILHOW JCSITENFHOCTH, BIIAJICHHE HABBIKAMH IMOJYYEHHUs HEOOXOIUMOU
MHPOPMAIH U3 CIIOBapeil pa3HBIX TUIIOB, YMEHHUE OPUEHTUPOBATHCS B Pa3IMIHBIX
UCTOYHUKAX MH(POPMAIIMHA, KPUTHUYCCKH OIEHWBATh U MHTEPIPETUPOBATH HHPOP-
MaIHIo, MOTy9aeMyI0 U3 Pa3IMuHbIX UCTOYHUKOB;

5) yMeHHe HCIOJIb30BaTh CPEACTBA MH(DOPMAIMOHHBIX U KOMMYHHKAI[HOH -
HBIX TexHosnorui (nanee - UKT) B pernieHMN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHu3allMOHHBIX 3324 C COOII0JEHUEM TPeOOBaHUN IPrOHOMUKH, TEXHUKH 0e3-
OIACHOCTH, TUTHUEHBI, pEeCypcocOepekeHus, MPaBOBbIX U ITHUYECKUX HOPM, HOPM
uH(OpPMaIIMOHHON 0€30TacHOCTH;

6) yMeHHE OmnmpeneNiaTh Ha3HAYeHHE W (DYHKIMHM Pa3IMYHBIX COIMAIBHBIX
UHCTHUTYTOB;

7) yMEHHE CaMOCTOSITeJIbHO OIICHUBATh M MPUHUMATH PEIICHHS, OMPEACIIs -
IOIME CTPATETUIO TOBEJICHUS, C YYETOM TPaKIaHCKUX M HPABCTBEHHBIX IEHHO-
CTeM;

8) BnaneHue sS3BIKOBBIME CPEICTBAMHU - YMEHHUE SICHO, JIOTUYHO U TOYHO H3-
JaraTh CBOIO TOUKY 3pEHUS, UCIOIb30BaTh aIeKBATHBIC SA3bIKOBHIC CPEICTBA;

9) BnameHne HaBBIKAMHU TTO3HABATEILHOU pe(JICKCHH KaK OCO3HAHHS COBEp-

IIaeMbIX JIEUCTBUN M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHO-

BaHUM, TPAHUI] CBOETO 3HAHUS M HE3HAHMSI, HOBBIX MTO3HABATEILHBIX 33714 U

CPEICTB UX JOCTH)KCHUS.

npeomemHmoix:

1) chOpMHPOBAHHOCTh TMPEACTABICHUN O MaTeMaTHUKE KaK YacTH MHUPOBOMU
KyJTbTYpPhl U O MECT€ MAaTEMAaTHKH B COBPEMEHHOW IMBUJIM3AIMU, O CIOCO0ax
OMMCAHUs HA MATEMAaTUYECKOM SI3bIKE SIBICHUM pealbHOr0 MUPA;

2) chOpMUPOBAHHOCTh MPEACTABICHUNA O MAaTEMAaTHUYECKUX MOHSITHUSAX KaK O
BOKHEUIIINX MATEMAaTUUYECKUX MOJEINSX, MO3BOJSIONIMX OMHUCHIBATH U U3Yy4aTb
pa3Hble TPOLIECChl U SIBJIICHMS; MOHMMAaHUE BO3MOKHOCTH aKCHOMATUYECKOTO
MIOCTPOCHUSI MATEMATHYECKUX TEOPUIl;



3) BIaJeHNEe METOAAMU JI0Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS; YMEHUE UX
IIPUMEHSITh, TPOBOJNUTH T0KA3aTEIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

4) BIaJieHNE CTaHAAPTHBIMM IIPUEMAMM PEIICHUS PAllMOHAIBHBIX U Mppalu-
OHAQJIBHBIX, TOKA3aTEIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHU U
HEPABEHCTB, UX CUCTEM; MUCIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B
TOM YHUCJE JJIsl TOMCKA MYTH PEIICHUS] U WUIKOCTPALMU PELICHUs] YPaBHEHUN U
HEPABEHCTB;

5) chOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHIX, UACSIX U Me-

TOJAX MaTEMaTUYECKOI0 AHAJIN3A;

6) BIaJEHUE OCHOBHBIMHM NMOHSATHUSMH O IUIOCKMX M IPOCTPAHCTBEHHBIX I€O-
METpUUYECKHX (UTypax, UX OCHOBHBIX CBOMCTBax; cQpOPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh Ha 4YEpTEkaxX, MOJACISAX M B PEATBHOM MHUPE TIE€OMETPUYECKHUE
Gurypsl; TpuMeHEHUE U3YyYEHHBIX CBONCTB reomMeTpuyeckux ¢uryp u Ghopmysn
JUISl PEIIEHUSI TEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C PAKTUYECKUM COJIEPKAHUEM;

7) chOpMHPOBAHHOCTH MPEACTABICHHI O Mpolleccax U SBICHUSIX, UMEIOITUX
BEPOSITHOCTHBIN XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM
MUpE, 00 OCHOBHBIX MOHATHUSX IJIEMEHTAPHOW TEOPUU BEPOSTHOCTEH; yMEHHIt
HaXOAUTh W OLIEHHWBATH BEPOATHOCTU HACTYIUICHUS COOBITUHA B MPOCTEUIINX
NPAKTUYECKUX CUTYAIUsIX U OCHOBHBIE XapAKTEPUCTUKH CIIyYalHbBIX BEIUYMH;

8)BJIaJIcCHHE HABBIKAMM HCIIOJBb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX IMPOIPaAMM

IIPU PELLIECHNUH 3a/1a4;

B pesynbrare mzyuenHusi yueOHoro mpeamera «MaremaThkay Ha YpOBHE
CpeaHero o01Iero 0opa3oBaHus:

BrinmyckHUK Ha 6a30BOM YPOBHE HAYUHUTCS:

— BBITIOJIHATH apu(MeTHUecKue NEeUCTBUS, COYeTasi YCTHhIE U MUChbMEHHBIC
IPUEMBI, IPUMEHEHUE BBIYMCIUTEIbHBIX YCTPOWCTB; HAXOAUTH 3HAYEHHUE KOPHS
HATypaJbHOW CTETNIEHH, CTENICHU C pallMOHANBHBIM IMOKa3aTesneMm, jorapudma, uc-
MOJIb3YS TIPU HEOOXOAMMOCTH BBHIYMCIUTEIBHBIE YCTPONCTBA; MOJIb30BATHCS OLICH-
KOW ¥ MPUKHUAKOMN IPU NPAKTUUECKUX pacyeTax;

— IPUMEHSTH MTOHATUS, CBSI3aHHBIE C JIEJIMMOCTBIO LEJIbIX YHUCEI, [IPU penie-
HHUM MaT€MaTUYECKUX 3a1a4;

— HaXOJIUTh KOPHU MHOTI'OWICHOB C OJTHOM MEPEMEHHOM, PaCKIaAbIBaTh MHO-
TOWICHBI HA MHOYKUTEIIH;

— BBIIOJIHATH JICUCTBHS C KOMIUIEKCHBIMHM YHWCIJIAMH, MOJIb30BATHCS FE€OMET-
PUYECKON MHTEPIPETAUUEN KOMIUIEKCHBIX YHMCEJ, B MPOCTEUIIMX CIy4asX HAXO-
JUTh KOMIUIEKCHBIE KOPHU YPaBHEHUH C IEWCTBUTEILHBIMU KOXhDUITMEHTAMY;

— POBOJUTH MPEOOPa30BaHMS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, BKIIO-
YarOIINX CTEMEHH, PAIUKAIIBI, JIOTApU(DMBI U TPUTOHOMETPUUECKUE () YHKIIHH,

— HCTIONBK30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHUS B TPAKTHYECKOW mesi-
TEJIBHOCTU U B TOBCEHEBHOM JKU3HU JJIsI MPAKTUYECKUX PACUETOB MO (hopMmyliam,
BKJIIOYasi (OpPMYJIbI, COAEpKAllle CTENEeHH, PaJuKalibl, JOrapu(mMbl U TPUTOHO-
MeTpUYeCcKre (PYHKUIHUH, UCTIONB3YsI MPU HEOOXOJUMOCTH CIIPABOYHBIC MaTE€pPUAIbI
Y MPOCTEUIIINE BBIYUCIIUTENBHBIE YCTPONUCTBA;



— ONpeNeNATh 3HaUeHUE (PYHKIMU M0 3HAYEHHUIO apryMEHTa MpPU Pa3IHMYHbIX
cnocobax 3a1aHusi PyHKIUY;

— CTPOUTHh TpaUKM H3YYEHHBIX (YHKLUMHA, BBIIOJHATH NpPeoOpa3zoBaHUs
rpaduKos;

— ONUCHIBATH MO IpauKy U 0 GopMyJie MOBEICHUE U CBOMCTBA (PYHKIIHNH;

— pemiaTh ypaBHEHHUs, CUCTEMbl YpaBHEHUI, HEPABEHCTBA, UCIOJIb3Ysl CBOM-
cTBa (YHKUUN U UX rpaduyecKue MpeacTaBICHHUS;

— UCTIONB30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B MPAKTHUYECKOU aesi-
TENBHOCTU U B MOBCEHEBHOM >KM3HU JJIs OMMCAHUS M UCCIEIOBAHUS C MOMOILBIO
(GYHKIUN peanbHbIX 3aBUCUMOCTEH, MPEICTaBICHUs UX rpapuUecKu; HHTEpIpeTa-
s TpaKOB peabHBIX MPOLIECCOB;

— pemiaTh palMoHalIbHbIE, MMOKa3aTelIbHbIe U JOrapu(pMUYECKUE YpaBHEHUS
U HEpaBEHCTBA, UPPAIIMOHAJIbHBIE U TPUTOHOMETPUUECKUE YpaBHEHUS, UX CHCTE-
MBI

— JIOKa3aTh HECJIOKHbIE HEPABEHCTBA;
— pemiaTh TECTOBBIE 3aJlayd C TIOMOIIBIO COCTaBJICHUS YpaBHEHUU U Hepa-
BEHCTB, MUHTEPIPETUPYSI PE3yTbTAT C YUYETOM OIPAHUUYEHUN YCIIOBUSA 3a/1a4H;

— n300pakaTh HA KOOPAMHATHON MJIOCKOCTH MHOYKECTBA PEIICHUI ypaBHE-
HUU ¥ HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM;

— HaXOAUTh NMPUOJIMKEHHbIE PEIICHNUs YPaBHEHUN U UX CUCTEM, UCIIOJIb3YS
rpauyeckuii MeTox;

— pelaTh ypaBHEHMs, HEPABEHCTBA U CHUCTEMBbI C IMPUMEHEHHEM Ipaduye-
CKHX IMPEJCTaBICHUM, CBOMCTB (DYHKITUN, TPOU3BOTHOM;

— HCIIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHUS B NPAKTUUYECKOM aes-
TEJBHOCTH M B IIOBCEIHEBHOM JKU3HU JUISI IOCTPOEHUS U CIEJOBaHUS MPOCTEUIINX
MaTeMaTUYEeCKUX MOJICIICH;

BrimyckHUK Ha 6230BOM YPOBHE MOIYUYUT BO3MOXKHOCTh HAYYUTHCSI:

— pemaTh NpOCTEHIIe KOMOMHATOPHBIEC 3a7a4l METOJIOM Tepedopa, a Tak-
K€ C HMCIOJIb30BaHUEM H3BECTHBIX (hopmyl, TpeyroiabHuka [lackans; BIYUCIATH
kodhpunrenTsr OuHoma HproTOHA MO popMyIie U C UCIIOIB30BAHUEM TPEYTOJIbHHU -
ka Ilackans;

— BBIYUCIISITh BEPOSITHOCTA COOBITUN HA OCHOBE TOJICYETa YHCIIA HCXOJIOB
(mpocreiiue ciiyvyan);

— HCTIONB30BaTh MPUOOPETEHHBIEC 3HAHUS W YMEHHUS B TPAKTHYECKOW mesi-
TETHHOCTH U B TIOBCEIHCBHOW KW3HM JJIS aHAM3a PeajbHBIX YHCIIOBBIX JTaHHBIX,
MPEICTaBICHHBIX B BHJIC JUArpaMm, rpaduKoB; JJisd aHamu3a WH(pOpMAIUU CTaTH-
CTHYECKOTO XapaKTepa;

— HaXOJAUTh CyMMY O€CKOHEYHO YOBIBAIOIIEH r€OMETPUUECKON TPOTPECCUU;

— BBIYUCIISITH TPOU3BOJHBIE M TEPBOOOPA3HBIE DIIEMEHTAPHBIX (YHKIINMH,
MPUMEHSIST TIPaBWJIA BBIYMCIICHUS TMPOW3BOAHBIX M TMEPBOOOPA3HBIX, HCIOIB3YS
CIIPaBOYHBIC MaTEpUAIBI;

— HCCIEI0BaTh (DYHKITMHU U CTPOUTH UX TPadUKH C TTOMOIIBIO MPOU3BOTHON;



—pelath 3aJayud ¢ NPUMEHEHHWEM YpaBHEHHUS KacaTellbHOM K rpaduxy
byHKINY,

— pemiaTh 3aJa4l Ha HaXOXJACHHE HauOOJIbIIEro ¥ HAaMMEHBLIErO 3HAUYECHHUS
(YyHKIMU HA OTPE3KE;

— BBIYMCJISATH IUIONIA]Ib KPUBOJIMHEIHON Tpaneunu;

— UCTI0JIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUSI B MPAKTUUYECKOU mesi-
TEJILHOCTHU U B MOBCEAHEBHON JKU3HU JJISl PEIICHUSI T€OMETPUIECKUX, (PU3NUECKUX,
HSKOHOMHMYECKHUX U APYTUX MPUKIAAHBIX 3a/1a4, B TOM YHCIIE 3371a4 Ha HAauOOJbIINE
Y HaUMEHBIINE 3HAYCHUS C IPUMEHEHHMEM allllapaTa MaTeMaTHYeCKOr0 aHaJIN3a;

— COOTHOCHUTD IUIOCKHE reoMeTpuuecKre GUrypbl U TpeXMEPHbIE OOBEKTHI C
UX OMHCAHUSMH, YEPTESKAMH, U300paAKEHUSIMU; pa3inuyaTh U aHAJIM3UPOBATh B3a-
UMHOE pacroyiokeHue puryp;

— n300paxaTh reoMeTpudyeckue (QUrypel W Teja, BBINOIHATH YEPTEX IO
YCIJIOBHIO 3a/1a4H;

— pelaTth reOMeTpUYECKHE 3aJ1au, ONMPasCh Ha U3yYECHHbIE CBOMCTBA Ija-
HUMETPUYECKUX U CTEPEOMETPUUECKUX (PUTYpP U OTHOIICHUH MEXIy HUMH, MpPHU-
MeHsIs anreOpanyecKuii U TPUTOHOMETPUUYECKUI anmapar;

— NPOBOJUThH J10KAa3aTENIbHbIE PACCYKICHUS MPU PEIICHUM 3a]1ad, JT0Ka3bl-
BaTh OCHOBHBIE TEOPEMBI Kypca;

— BBIYUCIISITH JIMHEWHBIE AJIEMEHTHl U YTJIbl B IPOCTPAHCTBEHHBIX KOHPUTY-
panusix, 00beMbl U IUIONIAIU TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TNl M MX MpPO-
CTEHIINX KOMOMHAIIHIA;

— IPUMEHATh KOOPJAWHATHO-BEKTOPHBIN METOJ ISl BBIYMCIEHUS OTHOIIE-
HUM, PACCTOSIHUM U YIJIOB;

— CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M M300paKaTh CEYCHHUS TEJ BPAILICHUS;

— UCTIONB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHUYECKOU mesi-
TEJIbHOCTU U B MOBCEAHEBHOW >KU3HM JJISI HUCCIENOBaHUS (MOAECIMPOBAHUS) HE-
CJIOHBIX MPAKTHUECKUX CUTYallUii HA OCHOBE M3YUYEHHBIX (POPMYI U CBOWUCTB (u-
T'yp; BBIUYMCIICHUS JJIMH, TUIOMIAJe U OOBEMOB MPHU PEIICHUU MPAKTUYECKUX 3a-
J1a4, UCIOJIb3Yys MPU HEOOXOJUMOCTH CIPABOYHHKU M BBIYUCIHTEIBHBIE YCTPOWi-
CTBa; MPUOOPETEHUSI MPAKTUYECKOTO OIMbITa JACSITEIBHOCTH, MPEIIIECTBYIONIEH
npodeccuoHanbHOM, B OCHOBE KOTOPOH JISKUT JaHHBIA Y4eOHBIN TIPEIMET;

1.4. Conep:xanne y4eOHOM TUCUMILINHBI
(*3Be3/104KOH BBLAEISIOTCS TEMBI 3aHATUH, IPOBOIUMBIX B (POpME MPAKTUYECKOH MOATOTOBKH)

BBEJIEHUE
Matemartuka B Hayke, TEXHUKE, IKOHOMHKE, MH(POPMAIIMOHHBIX TEXHOJIOTH-
AX U IMIPAKTUYECKOHN AEATEIBHOCTH.

Ilenn u 3amauM M3ydeHHWs MATEMATUKU NPH OCBOCHUH CIEHHAIBHOCTEN
CIIO.

PA3JIEJI 1. AVITEBPA
TEMA 1.1. PA3BBUTHUE NIOHATUSA O YUCJIE



1.1.1 lesble 1 panuoHANBbLHBbIE YHCIA. JlelicTBUTEIbHBIE YNCJIA.

HNPAKTUYECKOE 3AHATHUE Ne 1. Apudmernueckue ACHCTBUS Hal
YHCIIAMU.

1.1.2. IIpuébnuscennsvie sviuucnenusn. Komnnexcnvle uucna. /lericmsus Hao
KOMNJIEKCHbIMU YUCIaMu 6 aneebpauyeckol gopme. I eomempuyeckas unmepnpe-
mayus KOMNJIEKCHo20 uuciad. TpucoHomempuyeckas u noxasameivHas ¢hopma
KOMNJIEKCHO20 Yucaa. /leticmeus Ha0 KOMHWIEKCHbIMU YUCIAMU 8 MPUSOHOMEmpU-
YecKoU U NOKA3ameibHOU hopmax.

IIpakTnyeckoe 3ansaTue Ne 2. HaxoskaeHue nmpuOJIHKEHHBIX 3HAYCHUI
BeJIMYUH U MOTPEelIHOCTeld BIYMCIEHU, CPABHEHUE YUCITOBBIX BHIPAKEHHIM.

TEMA 1.2. KOPHHU, CTEIIEHHU U JIOTAPU®MBbI
1.2.1 KopHu, creneHu ux cpoiicTBa. KopHu HaTypaJlbHON CTENEHU U3 YHC-
Ja u ux cBoicTBa. CTENeHN ¢ pallMOHAILHBIME TIOKa3aTeNsIMU, UX cBoicTBa. Cte-
NICHH C JICHCTBUTEIHLHBIMU TIOKA3aTEIISIMH, UX CBOHCTBA
1.2.2 Ceoiicmeéa cmenenu c oeiicmgumenvusim nokazamenem. lIpeodpaso-
BaHHUE PAIMOHAIBHBIX, UPPAIMOHATBHBIX CTENICHHBIX BhIpakeHHH. [Ipeodpazo-
BaHHUE IOKa3aTeNbHBIX BhIpakeHHU. [IpeoOpa3oBaHue anreOpanvecKux BbIpa-
KCHHI.

IIpakTuyeckoe 3ansiTue Ne 3. BbluncieHHe W CPaBHEHHE KOPHEW.
CpaBHenne creneneii. IlpeoOpa3soBaHusi BbIpaskeHHMil, COAEpKAIIUX CTEICHHU.
BrinonHeHue pacuetoB ¢ pagukaiamu. HaxoxxieHne 3HaueHU CTENEeHeR ¢ paiuo-
HaJbHBIMU MTOKA3aTEISAMHU

IIpakTuyeckoe 3ansitue Ne 4. PemeHue noka3aTejJbHbIX YPaBHEHHIA.
Pemenune nppanmoHaibHbIX YPABHEHUM

1.2.3 Jlorapudm. Jlorapudm yucna. OcHoBHOE JTOTrapuMUUECKOE TOXKIEC-
cTBO. JlecaTuunble U HaTypanbHbie Jorapudmel. [IpaBuna neicTBuii ¢ norapud-
mamu. [lepexon k HOBoMy ocHoBaHMIO. [IpeoOpa3oBanue jJorapupMUYECKUX BbI-
PaKECHUM.

IIpakTnyeckoe 3ansitue Ne 5. Haxo:xnaenue 3Hayenmii sorapudpma Pe-
1eHue Jorapupmuyeckux ypaBHenuii Haxoxmenue 3HaueHuit norapudma mo
MIPOU3BOJIBHOMY OCHOBaHUIO. llepexon oT ogHOro ocCHOBaHuA K aApyromy. Berunc-
JICHUE ¥ CpaBHEHHE JIOTapu(MOB

IIpakTuyeckoe 3anaTue Ne 6. [IpuOnukeHHBIC BBIUMCICHUS W PEIICHHUS
MPUKJIAAHBIX 33]1a4.

TEMA 1.3. OCHOBbI TPUTOHOMETPHUUA
1.3.1 Papnannasi mepa yrua. BpamarensHoe nmwkenne. CHHyc, KOCHHYC,
TAHTE€HC M KOTaHreHC 4Yuciaa. Popmynvl nonosunno2o yeaa lIpeoOpazoBaHue
CyMMBI TPUTOHOMETPHUYECKUX (PYHKIIUNA B IPOU3BEICHUE U 0OpaTHO
IIpakTnyeckoe 3ansatue Ne 7. PagmaHHbId MeTO] HM3MEpPeHUS] YIJIOB
BpAIICHUSI U CBSI3b C TPallyCHOM Mepoil. OCHOBHbIE TPUTOHOMETPHYECKHE TOXK-
necrBa. ®opmyna npuBeacHus. OopMynbl cioxeHus, HOPMYIIbl yIBOCHHUS.



IIpakTnueckoe 3ansaTue Ne 8. [IpeoOpazoBaHue CyMMbl TPUTOHOMETPUYE-
CKUX (YHKUUU B IPOU3BEJIEHUE, U OOPATHO.

1.3.2 @opmynvr nonoeunnozo yena. Bwipasicenue mpuconomempuiecKux
QyHKYUll yepe3 manHeeHc NOT0BUHHO20 ApeyMeHma.

1.3.3 IIpocTeiiniue TPUrOHOMETPHUYECKHE YPABHEHHUS.

1.3.4 Ilpocmeiimue mpuzonomempuueckue HePAGEeHCM6d.

IIpakTudeckoe 3ausitue Ne 9. [IpocTeiinine TPUroHOMETPUUECKHUE YpaBHE-
HUS U HEPaBEHCTBA.

1.3.5 O0paTHble TPUTOHOMeTPUYecKHe (PYHKIUM: APKCUHYC, APKKOCH-
HYC, apKTAHI'€HC YHCcJIa.

IpakTnuyeckoe 3ansaTue Ne 10. OO6patHbie TPUTOHOMETPpUUYECKHE PYHKIUU:
apKCUHYC, apKKOCUHYC, apKTaHT'€HC YHuCIa.

1.4. ®YHKIIUH, UX CBOMCTBA U TPA®UKH

1.4.1 ®dynknuu. Ob6nacte omnpenesaeH!us 1 MHOXKECTBO 3HA4Y€HUM; rpaduk
GyHKIIMHU, TOCTpOeHHE Tpa@UKOB (PYHKIMNA, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.
CBoiicTBa GyHKIMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OFPAHMYEHHOCTD,
NEPUOAUYHOCTh. [IpomMexyTku Bo3pacTanusi W yObIBaHUS, HauOoJsblliee W
HauMEHbIIEe 3HAYEHUs, TOYKH OKcTpemyMma. ['paduueckas HHTEepHpeTarus.
Apudmernyeckue onepanuu Hag QyHKiusaMH. CroxHas QyHKIUS (KOMIO3UIMA).
[TpuMeps! QyHKIMOHATBHBIX 3aBUCUMOCTEN B peasIbHBIX MPOLECCAX U SIBICHUSX.

IpakTuyeckoe 3ansaTue Ne 11. [Toctpoenue u yreHue rpadukoB GyHKIIHUMA.
Uccnenosanuie QpyHKIMH

IpakTuyeckoe 3ansitue Ne 12. Ilpumepsl 3aBUCUMOCTEN MEXTY MEPEMEH-
HBIMU B PEAJIbHBIX MMPOLECCAX U3 CMEKHBIX TUCIUIUIMH.

1.4.2 Oopamnsie ghynkyuu. Ceoitcmea. I'pagux. Ilonsmue o nenpepvigHo-
cmu @ynukyuu. Obpamuvie Qpyuxkyuu. Obracms onpedeneHus u 061acmob 3HAYEHULL
oopamuot hynkyuu. I pagpux obpamnoti pyrnkyuu.

1.4.3 Crenennble, moKka3aTejbHble, JorapupmMudeckue U TPUTOHOMET-
pudeckue ¢pynkuuu. OOpaTHbIe TpUrOHOMETpUUYeckne QyHKIuu. OmnpeneneHus
bynkiui, ux cBoiictBa u rpaduku. [IpeoOGpazoBanus rpaduxos. [lapannensHbiii
MEPEHOC, CHMMETPUSI OTHOCUTEIBHO OCEU KOOPIAMHAT U CUMMETPHUS OTHOCUTEIIBHO
Hayajga KOOpPAWHAT, CAMMETPHUS OTHOCHTEIbHO MPSAMOU y=X, PACTSKEHHE U CKa-
THE BJIOJIb OCEH KOOPJAWHAT.

IIpakTuyeckoe 3ansatue Ne 13. HenpepbiBHbIe M nepuognyeckre GpyHk-
muu. Onpenenenne pyakuuii. MccnenoBanue gpynkmuu. CBoiicTBa TUHEHHOM,
KBaIPATUYHOM, KyCOYHO-TMHEWHON U IPpOOHO- uHeitHoU dhyHKInii OOpaTHbBIS
TpuroHometrpudeckue pynknuu. CBolicTBa U rpaduku CUHyca, KOCUHYyca, TaH-
reHca u kotaarenca. O0parasie QyHKIIUH U UX TpauKu

IIpakTnueckoe 3anaTue Ne 14. Ilpuxinaansie 3agaun. [IpeoOpazoBanus
rpaduka Qynkuuu. ["apmonnueckue KojeOaHwUs.

TEMA 1.5 YPABHEHUSA U HEPABEHCTBA
1.5.1 PanmoHanbHble, MPPALMOHAJIBbHBIC, MOKa3aTeJbHbIC, TPUIOHO-



MeTpHYeCKHe YPABHEHUS M CUCTEMbl YpaBHeHHH. PAaBHOCWIBHOCTh YpPaBHEHU,
HEpPaBEHCTB, cHcTeM. OCHOBHBIE TPUEMBI PELICHUS PALMOHAIBHBIX, HUPPALMO-
HaJbHBIX, MOKA3aTEIbHBIX M TPUTOHOMETPUUECKUX YpPaBHEHHM (Pa3joKE€HUE Ha
MHO>KHMTEJU, BBEJICHUE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA, IPAPUUECKUN METON).

Hepagenctsa. Mcnonb3oBaHue CBOWCTB U I'pa@UKOB (PYHKIUI IPU pEeLICHUU
YPaBHEHUN U HEPABEHCTB. PanoHalbHBIC, UppPALMOHAIBHBIEC, IIOKA3aTEIbHbIC He-
paBeHcTBa. OCHOBHBIE MpHEMBI UX pemieHus. Meroa unTepBasioB. M300paxkenue
Ha KOOPJAMHATHOU IUIOCKOCTH MHOXKECTBA PELICHUNW YpaBHEHUN U HEPABEHCTB C
NBYMS IEPEMEHHBIMHU U UX CUCTEM.

1.5.2 Tpuzonomempuueckue nepasencmea. Ocrnognvie npuemsl ux peuie-
HUs.

IIpakTuueckoe 3ansitue Ne 15. Kopum ypaBHeHuii. PaBHOCHILHOCTH
ypaBHeHuil. OCHOBHbIC NpHeMBbl pelleHUs ypaBHeHuil. Pemienue cucrem ypas-
Henmii. [IpeoOpa3oBanue ypaBHeHui. IlokaszarenbHbie, gorapudMUIECKHe, TPUTOHO-
MeTpudeckue ypaBHeHus. VIcmonb3oBaHue CBOMCTB M rpadukoB QyHKIUN IS pe-
LIEHUs] YPAaBHEHUHN U HEPABEHCTB.

1.5.3 [IpuMeHeHne MaTeMaTHYECKUX METOHAOB /Jisl PellieHHUs COdepKa-
TeJbHBIX 32124 M3 Pa3IMYHbIX 00/1acTeld HAYKH U NPAKTHUKH. MHTepnpeTanus
pe3yJibTaTa, y4eT peajbHbIX OIPAHUYEHUM.

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

1.6.1 OcHoBHBbIe MOHATHS KOMOMHATOPMKM. 33/laud Ha TOJICUET YHCIIa
pa3MelleHni, TEPecTaHOBOK, coueTaHuid. Pemenue 3agau Ha nepedbop BapHaHTOB.
®opmyna 6uHoma Herorona. CoiicTBa OMHOMUHAIBHBIX Ko3(dunmenton. Tpe-
yroyibHuK [lackass

IIpakTnyeckoe 3ansaitue Ne 16. IlpaBuina komoOuHatopukn Pemenue
KOMOMHATOPHBIX 3aJa4. VcTopust pa3BUTHSI KOMOMHATOPUKHU, TEOPUU BEPOSIT-
HOCTEH U CTATUCTHUKU M UX POJb B PA3JIMYHBIX chepax 4eJOBEUECKOUN KU3HE-
eI TeIbHOCTU. Pazmelienus, cCoueTaHusl U NepECTAHOBKHU.

IIpakTnueckoe 3anaTue Ne 17. Pemenne npukiaaaubix 3agad. Gopmyia
o6unom Herotona. Tpeyronbuuk [lackas.

1.6.2 Cob6biTHE, BEPOSATHOCTH COOBLITHS, CJI0K€HHE U YMHOKeHHE Bepo-
SITHOCTEH.

IIpakTnueckoe 3ansaTue Ne 18. Kiiaccuyeckoe onpenesieHue BEpOATHO-
CTH, CBOMCTBA BEPOATHOCTEH, TEOPEMA O CYMME BEPOSATHOCTEH.

IIpakruyeckoe 3ansaTue Ne 19. Boruuciaenue BepositHocreit. [Ipukian-
HBIE 33/1a4U.

1.6.3 IuckpeTrHasi cayuyaiiHasi BeJIMUMHA, 3aKOH ee pacnpeaeienus. [lo-
HATHE O HE3aBUCHUMOCTH COOBITUN UMCIIOBBIE XapaKTEPUCTUKU AUCKPETHOW CIy-
yaiiHO! BenuuuHbl. [loHsATHE 0 3aKOHE OOJBIINX YUCEN.

1.6.4 TlpeacraBijieHue AAaHHBIX (TaOmuIel, Auarpammel, rpaduku). ['enHe-
pajbHas COBOKYIHOCTb, BBIOOPKa, cpeaHee apupmernueckoe, meauana. [lonsitue
0 3a1a4aX MaTeMATH4YeCKOH CTATUCTUKH.

1.6.5 Pemienue mpakTHU4YeCKHUX 3324 ¢ MPUMEHEHHEM BePOSTHOCTHBIX



METO/J0B.
IIpakTuyeckoe 3ansaTue Ne 20. [IpeacrapiieHre YuCIOBBIX TaHHBIX. [Ipu-
KJIQJIHBIC 3aJa4H.

PA3JIEJI 2. HAYAJIA MATEMATHUYECKOI'O AHAJIN3A*
TEMA 2.1. IOCJIEJOBATEJBHOCTU*

2.1.1 Cnoco0bl 3a1aHUAA M CBOICTBA YHMCJIOBBIX MOCJIEI0BATEILHOCTEN.
CymmupoBaHnue nociieoBaTesbHOCTEH. beckoHeuHO yObIBaromas reoMeTpuiecKkas
MIPOrpeccHsi U ee cyMMa.

IIpakTnuyeckoe 3anaTue Ne 21. YUncaoBasi mocjie0BaTeJIbHOCTh, CIIOCO-
ObI ee 3a1aHus. beckoHeuHo yObIBaOIIasi reOMETpUUYECKast MPOTPECcCusl.

2.1.2 Ilonamue o npedene nociedooeamenvnocmu. Cyuecmeogamiue npeoe-
J1a MOHOMOHHOU 02PAHUYEHHOU NOCIe008aAMENbHOCTU.

IIpakTnuyeckoe 3ansaTue Ne 22. [Ipenen nociaenoBaTeIbHOCTH.

TEMA 2.2. IPOU3BO/HAA U EE IPUMEHEHUE*

2.2.1 TlonsiTue 0 MPOU3BOAHOI (YHKUMHU, ee reoMeTpUUecKuii U ¢usu-
YyecKHii cMbICJ. YpaBHEHHE KacatelbHOW K rpaduky ¢yHkumu. [IpousBomHbie
CyMMBbI, Pa3HOCTH, MPOU3BEACHUS, YaCTHbIC. [[pOM3BOHBIE OCHOBHBIX 3JIEMEHTAp -
HBIX (QYHKIIHIA.

IpakTuyeckoe 3ansiTue Ne 23. IlpousBoaHasi: MeXaHUYeCKHH M Teo-
MeTpUYeCKHI CMBICJ MPOU3BOIHOMN. YpaBHEHNE KacaTeILHON B 001IIeM BHU/IC.

2.2.2 TlpuMeHeHHe MPOU3BOAHOM K HCCAeA0BAHUIO (DYHKIUI U OCTPO-

eHnio rpaguxos. [IponsBoaHbie 00paTHONH (YHKIUU M KOMIIO3UIIMHM (DYHKITHH.
[IpuMepb! UCIIONB30BAHUS TPOU3BOIHOM JJIS1 HAXOKICHHS HAWTYYILErO PEeIICHUS

B IIPUKJIQJIHBIX 3a7auax. Bropas mpou3BoiHasI, €€ TeOMETPUUYECKUN U (PU3UICCKHIA
cMmbIci. HaxoxaeHnne ckopocTu A mpoiiecca, 3aaHHoro popmysoit u rpadukom.

IIpakTuueckoe 3ansitue Ne 24 IlpaBuna u dpopmyasl auddepeHuupo-
BaHHUA.

IIpakTuyeckoe 3ansitue Ne 25 TaGauua nMpou3BOJHBIX 3JI€MEHTAPHBIX
¢ynkumii VccnenoBanne (yHKIMH C MOMONIBIO TMpOW3BOAHOW. HaxoxmeHue
HauOOJIBIIIETO, HAUMEHBIIIETO 3HAUYEHUS U DKCTPEMATbHBIX 3HAYCHUHN () YHKIIUU.

TEMA 2.3. IEPBOOBPA3HASA U UHTEI'PAJI*

2.3.1 TlepBooOpa3nas u uuterpaJj. [IlpuMeHenne onpeeNeHHOro HHTETpa-
Jla JUIsi HaXOXJCHUS IUIOMIAAN KPUBOJIMHEHHOW Tpaneuuu. @opmysaa HbroToHa-
Jleiitonuua. [Ipumepsl mpuMeHEeHNUs UHTETpaNIa B PU3UKE ¥ TEOMETPHH.

IIpakTuyeckoe 3anaTue Ne 27. HemocpeacTBeHHOe MHTErpvMpoOBaHMe.
HNuterpan u mepBoodpasHasi. MHTerpupoBanre MeTo0M 3aMEHbI IEPEMEHHOM.
HNHTerpupoBaHue o 4acTsM.

IIpakTuuyeckoe 3ansitue Ne 28. BolunciieHne omnpeaejieHHbIX WHTerpa-
JIOB.

IpakTuueckoe 3ansatTue Ne 29. Teopema Hprorona-Jleiitonuma. Ilpu-
MEHEHHUE UHTETpajia K BBIYUCICHUIO (PU3UUECKUX BEJIMYUH U TUIOIIAEH.



PA3JEJ 3. TEOMETPUSA*
TEMA 3.1. IPAMBIE U IVIOCKOCTHU B ITIPOCTPAHCTBE*

3.1.1 B3aumMHOe pacnojioxkeHue AByX NPAMBIX B IPOCTPAHCTBeE.
IMapajieabHOCTH IPAMOU U TUIOCKOCTH. 1lapamiensHocTs iockocren. Ilepnen-
AUKYJISIPHOCTD NPAMON M IJIOCKOCTH. [leprieHauKynsp U HaKJIOHHAS.

3.1.2 ¥Yron Mexay nmpsaMoil U IJIOCKOCTBIO. JIByrpaHHBbId yroJ. Yroia
MEXAY IUIOCKOCTAMHU. [lepnenauKysipHOCTh ABYX IUIOCKOCTEN. I'eoMerpuueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MApaJUICNbHbI MEPEeHOC, CUMMETPHUS OTHOCHU-
TEIBHO TIOCKOCTH.

IpakTuyeckoe 3ansatue Ne 30. IlpusHaky B3aMMHOIO PAaCHOJIOKEHUS
NpAMbIX. B3auMHOE pacnosnokeHue NpAMBIX U IJIOCKOCTEW. YTOJI MEXIy Mps-
MbIMU. llepneHauKyasp U HaKIOHHAas K IJIOCKOCTH.

IIpakTuyeckoe 3ansaTue Ne 31 Yron Mexay npsMol U MIOCKOCTbiO Teo-
PEMBI O B3aMMHOM PACHOJIOKEHUU NMPAMOM M IUIOCKOCTH. TeopemMa o Tpex mep-
NEHAUKYISIPAaxX

IIpakTnuyeckoe 3ansitue Ne 32. [Ipu3Haku M CBOMCTBA NapajliesIbHBIX U
NEPNEHIUKYISPHBIX MIIOCKOCTEM.

IIpakTuyeckoe 3ansaTue Ne 33. Paccrosinue Mexxkay (purypamm B Npo-
cTpaHcTBe PaccTosiHME OT TOYKM A0 IUIOCKOCTH, OT MPsIMOM 10 TuiockocTu. Pac-
CTOSIHUE MEXKIY IUIOCKOCTSIMH, MEXKIY CKPEIIMBAIOLIUMUCS MNPSAMBIMUA, MEXKIY
POU3BOJILHBIMU (PUTYpaMu B MPOCTPAHCTBE

3.1.3 [MapaniesibHOe MPOEKTHPOBAHUE U €T0 CBOMCTBA. B3aumHoe pacmo-
noxenue. U3o00paskenne NpoCcTPaHCTBEHHbIX PUryp.

IIpakTuueckoe 3ansitue Ne 34. [lapaienbHO€ NMPOEKTUPOBAHUE U €TO
CBOMCTBA.

3.1.4 IInowaows opmozonanvHoil npoeKyuuU.

IIpakTuyeckoe 3ausatue Ne 35. Teopema o niowaou opmo2oHaIbHOU NPO-
eKYyUuU MHO20Y20IbHUKA.

TEMA 3.2. MHOT'OI'PAHHUKUWU*

3.2.1 Beinykiable MHOTOrpaHHuKH. Bepmmasl, pedpa, TpaHd MHOTOTpaH-
Huka. Pa3Beptka. MHororpannsie yribl Teopema Oitnepa. Ilpusma. Ilpsmas u
HakJOHHas mpusma. [lpaBwnbHas npusma. [lapamnenenunen. Ky6. IMupammna.
[IpaBunbpHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.

3.2.2 Cummetpun B Ky0e, B mapaJjJiejenuinene, B Ipu3Me U nupamMue.
Ceuenus Ky0a, Npu3Mbl U NUPAMHU/IBI.

3.2.3 IlpeacraBjieHue 0 NPaBUJIbHBIX MHOIOTPaHHUKAX (TeTpajape, KYy-
0e, OKTa’Ape, 10AeKaA3APe U HKOCAIIAPpeE).

IIpakTuyeckoe 3ansitue Ne 36. Paznmnusbie BUABI MHOTOrpaHHHUKOB. X
n3o0paxenusa. CeueHus, pa3BEpTKU MHOTOTPAaHHHUKOB.

TEMA 3.3. TEJIA U TIOBEPXHOCTHU BPALLIEHU ST *
3.3.1 IluuHap U KoHYyc. YceueHHBIH KOHyc. OCHOBaHHUE, BBICOTA, OOKOBas
MOBEPXHOCTh, 00Opasyroias, pa3BepTka. OceBble CEUCHHS M CEUCHHMS, Mapajlieib-
Hble ocHoBaHu10. Illap u chepa, ux ceuenue. KacarenpHas miockocTh K cepe.



IIpakTuyeckoe 3ausitue Ne 37. Ilmomane moBepxHocTu. Buasl cummer-
puii B mpoctpancTBe CUMMETPHS TEN BPAIECHUS 1 MHOTOTPAHHUKOB.

TEMA 3.4. UBMEPEHUSA BI'EOMETPUN*
3.4.1 O6bem u ero usmepenme. Murerpansuas dopmyna oorema. Dopmy-
76l 00beMa Ky0Oa, MPSMOYTOIBHOTO MapaljieNienuneaa, Npu3Mbl, nuanHapa. Oop-
MYJBl 00beMa MUpPaMHUAbI U KoHyca. POpMyIbl IIOMAAN TTOBEPXHOCTEH IUIUHAPA
1 KoHyca. @opmysbl o0bema mapa u miomaau chepol. [Tonodbue ten. OTHOLIEHUE
TJIOIA/IeW MOBEPXHOCTEN U 00HEMOB MOJOOHBIX TEJI.
IIpakTuyeckoe 3anaTue Ne 38. Boruncnenue miomaseii 1 00beMOB.

TEMA 3.5. KOOPAUHATBI U BEKTOPbI*

3.5.1 IlpsamoyroabHasi (I1eKapToBa) cCHCTeMa KOOPAHMHAT B NMPOCTPAH-
crBe. DopMysia pacCTOSTHUS MEXAY ABYMsI TOUKaMU. YpaBHEHUS cepbl, TIOCKO-
CTU U NPSIMOM.

3.5.2 Bekrtopsbl. Moaynb BekTopa. PaBeHcTBO BekTOpoB. Cl0KE€HHE BEKTO-
poB. YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nojkeHue BEKTOpa MO HaIpaBiICHUSIM.
VYron mexnay aByms Bektopamu. [Ipoekius Bektopa Ha ock. KoopauHaThl BEKTOpA.
CkansipHoe pOu3BeICHUE BEKTOPOB.

3.5.3 Ucnosib30BaHHe KOOPAUHAT U BEKTOPOB NPHU pellIeHUH MaTeMaTH-
YeCKUX M MPUKJIAIHBIX 3a4a4.

IIpakTuyeckoe 3ansaTue Ne 39. BekTopbl. YpaBHEHHE OKPYKHO-
cTH, cepsl, IOCKOCTH. PaccTosiHue Mexay Toukamu. /leficTBusi ¢ BeKTOpa-
MH, 33JaHHBIMH KoopanHaTamu. CKaJsipHOE NIPOU3BEICHUE BEKTOPOB. BekTop-
HOE€ ypaBHEHHUE MPSIMOU U INIOCKOCTH. Mcnonp30BaHNME BEKTOPOB IIPU JI0Ka3a-
TEJILCTBE TEOPEM CTEPEOMETPUM.

JUIsi BHEAyAUTOPHBIX 3aHATUN CTYIAEHTaM Hapsily C pEUICHUEM 3aJad U BbI-
[IOJIHEHUEM NPAKTUYECKUX 3aJaHUM MOXHO IPEIOKHTh TEMbI HCCIEAOBATEIb-
CKUX U pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPHUM OTAEIBHBIX MEJIKUX 3a/1a4
U yNpaXHEHUH MpeasiaratoTcsl CIOKETHbIE 3a/aHus, TpeOyrolue IIUTEeIbHON pa-
00THl B pamMKax OJHOM MaTeMaTWYeCKOM cUTyallud. DTH TeMbl MOT'YT OBITh Kak
WHIUBUYAJIBHBIMU 33JaHUSIMH, TaK U TPYIIIOBBIMU JJII COBMECTHOT'O BBIIIOJIHE-
HUS UCCIIE0BAHMS.

IHPUMEPHBIE TEMbBI PE®EPATOB (JIOKJIAOB),

NHAUBUAYAJIBHBIX ITIPOEKTOB

HenpepriBHbIe 1poOu.

[IprMeHeHne CIOKHBIX TPOLUEHTOB B 9KOHOMUYECKUX pAacUeTax.

[TapannenbHOE MPOEKTUPOBAHHUE.

CpenHue 3HaYCHHS U UX IPUMEHEHUE B CTATUCTHUKE.

BekTopHOe 3a1aH1e NTPSMBIX U IIIOCKOCTEN B POCTPAHCTBE.

CroxeHue rapMOHHYECKUX KOJIeOaHUIA.

I'paduueckoe pernieHue ypaBHEHU U HEPABEHCTB.

No ko
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[IpaBusibHBIC U TOJYIPAaBUIIbHBIE MHOTOTPAaHHUKH.
Q. Konnueckue ceueHust 1 uX IPUMEHEHHUE B TEXHUKE.
10. TlousaTue nuddepeHnmana u ero NpPUI0KEHHUs.

11. Cxembl MOBTOPHBIX UCTIBITAHUM bepHyu.

12. WccnenoBanue ypaBHEHUN U HEPABEHCTB C MapaMETPOM.

2. CTPYKTYPA U COJIEPKAHUE YYESHOM JJUCHUTLINHBI

2.1. O6beM y4eOHOM JUCHUIUIUHBI U BU/IbI Y4eOHOIi padoThI

B Ta6J'II/IIl€ YKa3aH 00BEM BPEMCHH, SaHJIaHI/IPOBaHHBIﬁ Ha p€ain3alinio BCEX

BUJIOB y4eOHOU pabOTHI:

Bun yuyeOHoii padoThl

Oovem uacoe

MakcumajibHasi yueOHasi Harpy3ka (Bcero) 234
B TOM 4Hciie B GopMe MPAKTUIECKOMN MO OTOBKH 70
Ob6s13aTesibHAs ayAUTOPHAsI y4eOHAas HArpy3Ka (Bcero) 156
B TOM YHCIIE:
JICKIIUU 80
MPAKTUYECKHUE 3aHATHS 76
CamocrosiTesibHasi padoTa o0yyaromnierocsi (Bcero) 78

IIpomesicymounas ammecmayus 6 popme  n1u¢r¢epeHIIUPOBAHHOIO 3a4eTa




2.2. TemaTnueckuii miiaH o01eo0pa3oBaTeIbLHOI y4eOHOMH JUCIUILTHHBI
OVY /.04 MaTtemaTuka

Make. | Camocr KosmuecTBO ayIUTOPHBIX YACOB
. yqeﬁ. . B T.4. B )
Ne HanmenoBanue narpys | paoora popme Teope Hpawkruy.
TeM | erynen | Bee- | mpakrn- THY. (cemuHap-
pa3iesioB H TeM | Ka CTy y o
bl eHTA Ta ro 4ecKoi o0yve- | cKue) 3aHsA-
A noaro- HHe THS
(‘laC) TOBKH
Brenenue 2 - 2 2 -
Pazpnen 1. Anreopa 126 44 82 42 40
11 Pa3zButne mnoHsATHS 13 5 8 4 4
0 yucle
12 KopHu, crenenn wu 19 5 14 6 8
sorapudmsl
13 OCHOBBI  TPUTOHO- 23 5 18 10 8
METpUH
14 | DyHKuum, uX CROi- | g 5 14 10 6 8
CTBa U rpaduku
15 VYpaBHEeHHs U Hepa- 20 12 8 6 )
BEHCTBA
KomOunaTopuka,
1.6 | craTucTHKa W TEO- 32 12 20 10 10
pusi BEpOSITHOCTEM
Paznen 2. Hauana
MaTeMaTH4ecKoro 42 16 26 10 16
aHaJIn3a
21 TlocienoBarenbHoO- 13 5 8 4 4
CTU
0p | pomssomuas u ee | g 6 10 10 4 6
MIpUMEHEHHE
23 [lepBooOpaznast u 13 5 8 5 6
UHTErpaj
Pasznea 3. I'eomer- 62 18 m o4 20
pusi
31 [Ipsimble U TIOCKO- 2o 2 29 10 12
CTH B IPOCTPAHCTBE
3.2 | MHOTOTpaHHUKH 11 3 8 6 2
33 Tema w mnoBepxHO- 8 4 4 2 2
CTH BpaIlICHUS
34 HN3mepenuss B reo- 8 4 4 10 5 2
MeTpUHU
35 Koopaunats! u Bek- 11 5 6 4 5
TOPBI
Huddepentmpo- 2 2 5
BaHHBIN 3a4eT
Hroro 234 78 156 30 80 76




2.2. XapaKTepUCTHKA OCHOBHBIX BUA0B YUeOHOM 1eATeJIbHOCTH CTYI€HTOB

Ne
n/u

Coaepixanue o0y4yeHust

XapakTepucTHKA OCHOBHBIX BH/I0B Y4eOHOI 1eSITeIbHOCTH
CTYAEHTOB (HAa YpOBHe Y4eOHBIX /IeiiCTBHIA)

1.

BBenenue

O3HaKkOMIIEHHE C POJIbI0 MATEMATHKH B HAyKe, TEXHHUKE, IKOHO -
MHUKE, MH(OPMAIIMOHHBIX TEXHOJOTHSIX M TMPAKTHUYECKOU Jes-
TenbHOCTH. O3HAKOMIICHHUE C LENSIMHU M 33jauaMy U3Y49eHUs Ma-
TEMaTUKU IpU oCcBOeHNH cnerpanbHoctei CI10

AJI'EBPA

Pa3Burue
qUCIIe

ITIOHATUA 0

Breimonnenne apupmMeTndeckux NeHCTBUN Hal YHMCIaMH, coYe-
Tasl yCTHbIE U MMCbMEHHBIE TPUEMBI.

Haxoxnaenne npuOamkeHHbIX 3HAUEHUH BEJMYMH U MOTPEIIHO-
cTell BBHIYUCIICHUM (a0COFOTHOW M OTHOCHUTENBHOM); CpaBHEHUE
YHMCIIOBBIX BBIPAXKEHUH.

Haxoxnaenue ommbok B mpeoOpa3oBaHUSAX U BBIUMCICHUSX (OT-
HOCHTCSI KO BCEM IIYHKTaM IPOrPaMMBl).

KopHu, crenenu, mora-
pudMBI

O3HakoMJIeHHE C TIOHATHEM KOpHSA N-U CTENEeHH, CBOMCTBAMHM
paauKagoB M MIpaBUJIaMHU CPAaBHEHUS KOPHEH.

DopMySIUpOBaHUE ONPEEIEHUS] KOPHSA U CBOMCTB KOpHEN. BbI-
YHCIIEHUE U CPaBHEHHWE KOPHEW, BHITIOJHEHHE NMPUKUIKU 3Haye-
Hus KopHs. [IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BbIpaxe-
HHM, COACPKAITUX PATUKAIIBI.

Boinonnenue pacueroB 1o Gopmynam, coaepKaliuM pagnuKaibl,
OCYILIECTBIISI HEOOXOIUMBIE MTOICTAHOBKHU U MPe0Opa30oBaHUsL.
Onpenenenre paBHOCWIBHOCTH BBIPAKEHUM ¢ paaukaiamu. Pe-
HIEHUE UPPALMOHAIBHBIX YPAaBHEHMI.

O3HakOMJIEHUE C MOHATHEM CTEIEHU C JEUCTBUTENIbHBIM IOKa-
3aTeseM.

HaxoxaeHue 3HaueHU CTENeHU, UCMONb3ys MPU HEOOXO0IUMO-
CTU MHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucbiBaHUE KOPHS N-l CTENEHW B BUIE CTENEHHU C TPOOHBIM
nokasaresiaeM U Hao0opoT.

dopmyIUpoOBaHUE CBOMCTB CTENEHEH. Boluncienue creneneit ¢
palrOHAIBHBIM [TOKA3aTENIEM, BBIIOJHEHUE IPUKUIKU 3HAYEHUS
CTEIIEHU, CPAaBHEHUE CTEIICHEN.

[Tpeo6pa3oBanue 4MCIOBBIX U OYKBEHHBIX BBIPAXKEHHM, COIEp-
JKalUX CTENEHU, IPUMEHsA CBOICTBA. PellieHne noka3areabHbIX
YPaBHEHH.

O3HakoMJIeHHUE C NPUMEHEHUEM KOPHEW U CTENEHEW IpPH BbI-
YUCJIEHUU CPEJIHUX, JIEJICHUU OTPE3Ka B «30JIOTOM CEUCHUW.
Pemienne npukiiagHeixX 3a/1a4 Ha CIOXKHBIE IPOLEHTHI.
Boinonnenue npeobpa3zoBaHHil BhIpakeHUH, MpuMeHeHHe (op-
MyJ, CBSI3aHHBIX CO CBOMCTBaMHU CTENEHEW M JOrapuQmoB.
Omnpenenenue 001acTH JOMYCTUMBIX 3HAYeHHMH Jiorapudmuye-
CKOT'0 BhIpaKeHHus. PemieHne norapugMuyeckux ypaBHeHUH

OCHOBBI TPUTTOHOMETPUH

OCHOBHBIE TIOHATUSI

W3ydyeHne panmaHHOTO METOJAa WU3MEPEHHUs YIJIOB BpALICHUS U
UX CBSI3U C IpajlycHOW Mepoil. M300paxkeHue yrioB BpalleHus
Ha OKPYXKHOCTH, COOTHECEHHME BEJIMYMHBI yIjla C €ro pacroiio-
xeHuem. opmynupoBaHue onpeaeaeHuil TPUrOHOMETPUUECKUX
(GyHKIMI U yIII0B MOBOPOTA U OCTPBIX YIVIOB MPSIMOYTOJIBHO-
I'0 TPEYTrOJIbHUKA U 00BSCHEHHE X B3aUMOCBS3U

OcCHOBHEIE TPUTOHOMCT-
PUUCCKHUEC TOXKIACCTBA

HpI/IMCHeHI/IC OCHOBHBIX TPUTIOHOMETPUUYCCKUX TOXACCTB A
BBIYHCIICHHS 3HAYEHUI TPUTOHOMCTPHYCCKUX (I)yHKI_II/Iﬁ 1o oAa-




HOH U3 HUX

[IpeoOpazoBanust  mpo-
CTEHIIUX TPUTOHOMETPH-
YECKUX BBIPAKCHUMN

N3yuenne oCHOBHBIX (pOpMya TPUTOHOMETPHUH: (HOPMYIBI CIIO-
KEHHS, YIBOCHUS, MPeoOpa3oBaHMUA CYMMBI TPUTOHOMETpUYE-
CKUX (YHKIMI B TpPOHM3BEACHUE U IPOU3BEICHUS B CyMMY H
NPUMEHEHHE MPH BBIYMCICHUN 3HAYCHUS TPUTOHOMETPHUYECKOTO
BBIP)KECHUS U YIIPOIICHHUS €TO0.

O3HaKOMJIEHHE CO CBOMCTBAMH CHMMETPUU TOYEK HA CIMHUY-
HOW OKPY)KHOCTH W NMPHMEHEHHE WX JUIsl BBIBOAA (HOPMYI TpH-
BEJICHHSI

[Ipocrenmme  TpUroHO-
METPUYECKUE YPABHEHUS
U HEpaBEHCTBA

Pemenne no QopmynaMm M TPUTOHOMETPHUYECKOMY KpPYTY TIpO-
CTEHIIUX TPUTOHOMETPUYECKUX YPABHEHUH.

[IpumeHeHre 00MUX METOAOB PEIICHUs ypaBHEHUH (TipuBene-
HUE K JIMHEHHOMY, KBaJpPaTHOMY, METOJ Pa3JOKEHUsS HA MHO-
YKUTEJIN, 3aMEHbl IEPEMEHHON) PU PEICHUH TPUTOHOMETpHUYE-
CKMX YpaBHEHMI. YMEHHE OTMEYaTh Ha KpPyre pemieHus Ipo-
CTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC YKCIIa

O3HakoMJIEHHE C TIOHSTHEM OOpaTHBIX TPUTOHOMETPHUECKUX
(GyHKUINH.

N3ydenue onpeneneHuii apkCUHyca, apKKOCHHYCA, apKTaHTe€HCa
yncna, (QOopMyIHpOBaHUE HUX, H300pakeHHE Ha €AUHUYHOU
OKPY>XKHOCTH, TPUMEHEHUE TIPU PEIICHUN YPaBHEHUM

®YHKIIUH, UX CBOMCTBA Y TPA®UKHA

Oyuknuu. Ilonsatue o
HENpephIBHOCTH  (hYHK-
U

O3HaKOMJICHHE C TOHSATHEM IIEPEMEHHOM, MpUMEpPaMH 3aBUCH-
MOCTEW MEXy ITEPEMEHHBIMHU.

O3HakoMJieHHEe C TIOHATHEM Tpaduka, OINpeaeseHue TPUHA-
JKHOCTH TOUkH Tpaduky dyHkinun. OnpeneneHue mo Gopmyie
MpoCTeHIeld 3aBUCUMOCTH, BUAa ee rpaduka. BeipakeHue 1o
dbopmyre oTHOM IEpeMEHHON Yepes Ipyrue.

O3HakoMmieHue ¢ ompenencHueM (GyHkuuu, GopMyIHpOBaHHE
ero. Haxoxxnenune obOiiactu ompeneseHuss U 00JacTH 3HAYCHUM

byHKIIUN

10.

CaoiicTBa GhyHKIUN.
I'paduueckas wHTEpIIpE-
tanus. [Ipumepsr QyHK-
[IUOHAIBHBIX 3aBUCHMO-
CTeld B pEAIbHBIX TIPO-
[[ECCax M SBICHUSAX

O3zHakomJieHHE ¢ MpUMepaMu (PYHKIHOHAIBHBIX 3aBUCUMOCTEH
B peaIbHBIX MPOLECCaxX U3 CMEXHBIX TUCIUIUINH.
O3HakoMJIeHHE C JI0Ka3aTeIbHBIMU PACCYKICHUSIMU HEKOTOPBIX
CBOWCTB JIMHEHHOUN M KBaJIpaTHYHOU (DYHKIIHMMA, MPOBEICHUE HUC-
CJICIOBaHMS JIMHEWHOW, KYCOUHO-TMHEHHOM, TPOOHO-IMHEHHON
U KBaJIpaTUyHOM (QyHKIUH, mocTpoeHue ux rpaduxos. [Toctpo-
enue u yreHue rpaduxos QyHkuuid. Mccnegopanue GyHKIHH.
CocraBnenue BUIOB (YHKIUN 110 JAHHOMY YCIIOBHUIO, PEIlIEHUE
3a/1a4 Ha SKCTPEMYM.

Brinonnenue npeoOpasoBanuii rpaduka GyHkmm

11.

OO6patHbie HyHKIMH

Wsydenue nouwamus obpammuoti (yHxkyuu, onpedenenue euoa u
nocmpoeHue epaguxa oopammuo QyuKyuu, Haxodxcoeuue ee 0o~
nacmu  onpedeneHusi u obracmu 3uauenuti. IlpuMeHeHue
CBOMCTB (YHKIMI NpU HCCIEIOBAaHUM YPaBHEHMH U PEIICHUU
3agad Ha JSKCTpeMyM. O3HAaKOMJICHHE C MOHSTHUEM CIOXKHOMH

byHKIMN

12.

CreneHHsle, nokasa-
TeJIbHBIE, JorapupmMuye-
CKHE U TPUTOHOMETpUYe-
ckue ¢ynkmuu. OOpar-
Hble  TPUTOHOMETpUYe-
CKue (PyHKIIMH

Bbruncnenue 3HadeHMH (QYHKIMHA MO 3HAUEHUIO apryMeHTa.
Omnpenenenre MoJIOKEHUsI TOUKH Ha rpaduke 1mo ee KoopaAuHa-
TaM ¥ Ha00OpOT.

Hcnonbs3oBanue cBOWCTB (DyHKUMH Ui CpaBHEHUs 3HAYSHUH
CTeTeHeH U Jorapu@moBs.

[Toctpoenue rpadukoB CTENEHHBIX U JOTapU(PMUIECKUX (YHK-
1uil. Perenne nokasaTenbHbIX U JIOTapU(PMUYECKUX ypaBHEHHH




Y HEPABEHCTB 110 U3BECTHHIM AJITOPUTMAaM.
O3HakoMJIEHHME C TIOHSITHEM HEINPEPHIBHOW IEPHOIUYECKON
bynkmmn, GopMyarpoBaHHe CBOMCTB CHHYca M KOCHHYCA, IO-
CTPOCHHUE UX IPa(UKOB.

O3HaKoOMJIEHHE C MOHATHEM FapMOHUYECKHX KOJIEOaHUM U MpH-
MepaMM rapMOHUYECKUX KOJIEOaHUM AJIs OIIMCAHUsS MPOLIECCOB B
¢u3uke u apyrux oodmactsax 3HaHus. O3HAKOMIICHUE C TIOHSATHEM
pa3phIBHOW  MEPUOAMYECKON  (QYHKIUH, (QOpMyTUpOBaHHE
CBOWCTB TaHI'€HCA ¥ KOTAHT€HCa, IOCTPOCHUE MX TPa(UKOB.
[IpumeneHne cBOCTB (pyHKIMI Ui CPAaBHEHUS 3HAUEHUI TpH-
TOHOMETPHYECKHX (YHKUIUH, PpEIIeHUS TPUTOHOMETPHUECKUX
YpaBHEHUM.

Ilocmpoenue  epagurxos o0bpamHbiX  MPULOHOMEMPULECKUX
@yHKyull u onpedenerue no epaguram uUx c8oLUCma.
Brinonnenue npeoOpa3oBanusi rpadukoB

YPABHEHUSA U HEPABEHCTBA

13.

VYpaBHEHUSI M CHUCTEMBI
YpaBHEHHI
HepaBenctBa u cuctemsl
HEPaBEHCTB C JIBYMs Iie-
pEMEHHBIMU

O3HakoMJIEHHE C TPOCTEHUIIMMHU CBEICHUSMU O KOPHSIX anred-
panyecKux ypaBHEHUM, TOHSATHUSIMU UCCIICIOBAaHUS YPAaBHEHHH U
CHUCTEM ypaBHEHMI.

H3ydeHne Teopun paBHOCUIBHOCTH YPABHEHHH U €€ MPUMEHE-
Hus. [loBTOpeHHe 3amucu pelieHus CTaHIAAPTHHIX YpaBHEHUH,
MPUEMOB TPeoOpa3oBaHUsl YpaBHEHUH 1 CBEACHHUS K CTaH-
JTApTHOMY YPaBHEHHIO.

Pemenne panmoHanbHBIX, HPPAITMOHAIBHBIX, MMOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHHUM U CUCTEM.

Hcnons3oBaHne CBOWCTB M TpaduKOB (YHKIIUN JUIS PEIICHHS
ypaBHeHul. [IoBTOpeHrEe OCHOBHBIX MPUEMOB PEIICHUS CHUCTEM.
Pemenne ypaBHeHUN ¢ MPUMEHEHUEM BCEX MPUEMOB (pa3iioike-
HUSL HA MHOXUTENIM, BBEIACHHUS HOBBIX HEU3BECTHBIX, MOJCTa-
HOBKH, rpa)uIeCcKOTO METOa).

Pemenue cuctem ypaBHEHUH ¢ MPUMEHEHHEM Pa3IMYHBIX CIIO-
co0oB.

O3zHakomJieHHE ¢ OOUIMMH BOIPOCAMU PELICHHS] HEPaBEHCTB U
UCIIOJIb30BaHUE CBOMCTB U TpaduKOB (PYHKUUN MPU pPEHICHUH
HEPaBEHCTB.

Pemienne HepaBEHCTB M CHUCTEM HEPABEHCTB C MPUMEHEHHEM
pa3IMYHBIX CIIOCOOO0B.

[IpumeHeHre MaTeMaTHYeCKNX METOIOB JJIsl PELICHUS COIepKa-
TENbHBIX 337a4 U3 Pa3IUYHbIX 00JacTeil HaAyKU U MpakTuku. UH-
TEpIPETUPOBAHUE PE3YJIbTATOB C YYETOM PEAIbHBIX OrpaHHue-
HU

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEH

14.

OcCHOBHEIE TTOHSTHS
KOMOUHATOPHKH

N3yuenue npaBuiia KOMOMHATOPUKHU U TPUMEHEHHE IIPU pelie-
HUM KOMOMHATOPHBIX 3aj1ay.

Pemnenne koMOMHATOPHBIX 3a/1a4 METOAOM Mepedopa U 1o Ipa-
BUJTY YMHOXEHHS.

O3HakoMIIeHHE C TOHATUSIMU KOMOMHATOPUKHU: Pa3MEIICHUIMH,
COYETAaHUSMH, NIEPEeCTAHOBKaMU U (popMyIaMHu JJisi X BeIYUCIIE-
HUs. OObsCHEHHE M MpUMEHEeHHe (OpMyI Al BBIYMCICHUS
pa3MelIeHn, IEpeCTaHOBOK ¥ COYETAHNI IIPU PELLIEHUH 3a1a4.
OsnakomiieHne ¢ 6uHomMoMm HeroToHa u TpeyrosnbaukoMm [lacka-
1. PellieHne npakTUYeCKuX 3a/1a4 ¢ UCIOJIb30BAHUEM TIOHATUI
U NpaBuJl KOMOMHATOPUKH

15.

DNEeMEHTBI TEOPUH BEPO-

I/ISY‘-IGHI/IG KIIACCUYCCKOT'O OIMPECACICHUSA BCPOATHOCTH, CBOMCTB




STHOCTEH

BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEM.
PaccMoTpenne npruMepoB BEIYUCIIEHUS BEPOSTHOCTEN. Pelienue
3a/1a4 Ha BBIYMCIIEHUE BEPOSITHOCTEN COOBITUI

16.

[IpencraBnenue HaHHBIX
(Tabmuupl, aMarpamMmebl,

rpaduKn)

O3HaKOMJIEHHE C IPEJICTABICHUEM YUCIIOBBIX IAHHBIX U UX Xa-
PaKTEPUCTUKAMH.

Pemenune npaktuyeckux 3agad Ha oOpaOOTKY UMCIIOBBIX JaH-
HBIX, BBIUYMCIIEHUE UX XapaKTEPUCTUK

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

17.

TlocnenosarensHOCTH

O3HaKoMJIEHHE C NOHSATHUEM YHUCIOBOW IOCIIEI0BATEIbHOCTH,
crocobamu ee 3aJJaHusl, BBIYMCICHUSIMU €€ YICHOB.
O3nakomaenue ¢ noHAmuem npeoena nocieo08ameIbHOCH.
O3HaKoOMJIEHHE C BBIYMCIEHUEM CYMMbI OECKOHEYHOI'O YHCIIO-
BOTO psifia HA IPUMEPE BBIYUCICHUS CyMMbI O€CKOHEUHO YOBI-
BAIOLIEH T€OMETPUYECKOM MTPOTPECCHH.

Pemenue 3a1au Ha npuMeHeHHE (POPMYIIbI CYMMBbI OECKOHEYHO
yOBIBaloOIIe reOMeTPUUYECKON MPOrPeCcCUn

18.

[IponsBogHas u ee mpu-
MEHEHHUE

O3HaKoOMJIEHHE C IOHSTHEM IPOU3BOIHOM.

Nzyuenue u dhopmynupoBaHue €€ MEXaHUYECKOTO U T€OMETpPHU-
YECKOT0 CMbICIa, U3y4eHHE aJlrOPUTMa BBIYMCIIEHUS MTPOU3BO/I-
HOW Ha NMPUMEpPE BBIYHUCIECHUS MIHOBEHHOW CKOPOCTH M YIJIOBO-
ro ko3¢ unueHTa KacaTreaIbHOM.

CocraBiieHHE ypaBHEHUS KacaTeJIbHOW B 00IIIEM BH/IC.
VYcBoenne npasun auddepeHIupoBaHus, TaOIUIBI TPOU3BOI-
HBIX 3JIEMEHTapHbIX (QYHKIUH, MpUMeHeHue JUisl AuddepeHiu-
poBaHus GYHKIIMI, COCTABJICHHS YPaBHEHHUS KacaTeIIbHOM.
N3ydyeHue TeopeM O CBS3U CBOWCTB (DYHKIIMHM U TIPOU3BOIHOM,
bopMyTHpPOBKA UX.

[IpoBeneHue ¢ MOMOINIBIO MPOU3BOAHOU HCCIEAOBaHUS (YHK-
IIWH, 3aJIaHHON (HOPMYIIOi.

VYcraHoBneHHE CBSI3U CBOMCTB (DYHKIIMH M TIPOU3BOJHOMU IO MIX
rpadukam.

[IpuMeHeHre NpOU3BOIHOM ISl PEIICHMS 33/1a4 HA HAXO0XKJICHHUE
HanOO0JIbIIEr0, HAUMEHBIIETO 3HAYEHUSI U Ha HAXOXJEHUE JKC-

Tpemyma

19.

[lepBooOpa3Hast u uHTe-
rpain

O3HaKOMJICHHE C TIOHSATHEM HHTErpajia u IepBOOOpa3HOM.
M3ydeHre mpaBuiia BBIYMCICHHS MEPBOOOPA3HON M TEOPEMBI
Herorona- JleitOauna.

Pemienune 3amay Ha CBSA3b MEPBOOOPA3HOM M €€ MPOM3BOIHOM,
BBIUMCIICHUE [IEPBOOOPA3HOM JUIsl JAHHOU (PYHKIIHH.

Pemienune 3ajay Ha IPUMEHEHHWE MHTErpajia JUIs BBIYUCIICHUS
(U3MYECKUX BEJTUYHH U IUIOIIAICH

I'EOMETPUA

20.

[Ipsimble M TUIOCKOCTH B
IIPOCTPAHCTBE

DopMyIHMpOBKa U NPUBEIECHUE 0KA3aTEIbCTB IPU3HAKOB B3a-
MMHOI'O PacIOJIOKEHUS MPAMBIX U IIIOCKOCTEN. Pacno3HaBanue
Ha 4epTekax U MOJECIAX Pa3iIUYHBIX CIy4aeB B3aUMHOI'O PacIo-
JIO)KEHMS MPSAMBIX U IUIOCKOCTEH, apryMEHTUPOBAaHUE CBOMX
CYXKJICHU.

DopMyIMpOBAHUE ONPEAEICHUN, IPU3HAKOB U CBOMCTB Mapai-
JIENbHBIX U NEPIEHAUKYIAPHBIX INIOCKOCTEH, IBYIPAHHBIX U JIU-
HEUHBIX YIJIOB.

BoinonHeHue MoCTpOECHUs YIJI0B MEXKAY MNPSIMBIMH, IPSIMOU U
IIJIOCKOCTBIO, MEXIY IUIOCKOCTSMHU IO ONMCAHUIO U PACIIO3HA-
BAaHME UX HA MOJEIAX.

IIpuMeHeHre NPU3HAKOB U CBOMCTB PACIOJIOKECHUS NPAMBIX U




IUIOCKOCTEH NPU PELICHUH 3a/1a4.

N300paxkenne Ha PUCYHKaxX M KOHCTPYMPOBAaHHE Ha MOJEISIX
NEPIEHIUKYIAPOB U HAKJIOHHBIX K IIJIOCKOCTH, MPSIMBIX, Mapail-
JIENBbHBIX IUIOCKOCTEH, YIJI0B MEXIY IPSIMOM U IUIOCKOCTBIO H
000CHOBaHME TIOCTPOCHUSI.

Pemenune 3amay Ha BBIYHUCICHUE TI'E€OMETPUYECKHUX BEJIUYMH.
OnuceiBaHME PacCTOSHUS OT TOYKHU JI0 MJIOCKOCTH, OT IPSIMOM
JI0 TJIOCKOCTH, MEX/y TUIOCKOCTSIMHU, MEXAY CKPEIIMBAIOLIUMHU-
Csl IPSIMBIMHU, MEXJY IPOU3BOJBHBIMU (PUTYpaMH B NPOCTpaH-
CTBE.

®opMyIMpPOBAHKE U JI0KAa3bIBAHUE OCHOBHBIX TEOPEM O PaccTo-
SIHUSIX (TEOPEM CYILLECTBOBAHUS, CBOWCTBA).

N300pakeHne Ha yepTekax U MOJAEISAX PACCTOSIHUS U 00OCHO-
BaHUE CBOMX CyxJaeHui. OnpeneneHne U BIYUCIEHUE PacCTOsI-
HUll B mpoctpaHcTBe. [Ipumenenune Gopmyn u TeopeM IIaHU-
METpPUH JUIs pelIeHus 3a1au.

O3HaKoMJIEHHE C MOHATHEM MapajIeNbHOIO MPOEKTUPOBAHUS U
ero ceoiictBamMu. Popmyauposanue meopemvl 0 NIOWAOU OPMO-
2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Teopuu Juisi 000CHOBAHUS MOCTPOCHUM W BBIYHUC-
JICHU.

ApPryMEeHTHpPOBAaHHE CBOMX CYXKJCHHHM O B3aMMHOM pACIIOJIOMKE-
HUU IPOCTPAHCTBEHHBIX PUTYD

21.

MHororpaHHuKH

Onrcanne M XapaKTepUCTHUKA Pa3IMYHBIX BHJIOB MHOTOTPAHHU-
KOB, IEPEYUCIIEHNE X JIEMEHTOB 1 CBONCTB.

N306paxeHne MHOTOTPAaHHUKOB U BBITIOJIHEHHWE MOCTPOCHHUS Ha
N300paKEHUSIX U MOJIEJISIX MHOTOTDAaHHHUKOB.

Borunicnenue MMHEMHBIX 3J€MEHTOB U YIJIOB B MPOCTPAHCTBEH-
HBIX KOHQUTYpaALUIX, apTYMEHTUPOBAHUE CBOUX CYKJICHUH.
XapakTepucTuka M HU300pakeHUE CEYeHHs], Pa3BEPTKH MHOTO-
IPaHHUKOB, BBIUMCIICHHE TUIONIa/Iel TIOBEPXHOCTEH.

[TocTpoenue mpocTelinx cedyeHuil KyOa, MPU3MBbI, MHPAMHIBI.
[Tpumenenue (HakToB U CBEACHUN U3 TUTAHUMETPHU.
O3HakoMJIeHHE C BHJIaMU CUMMETpPUI B MPOCTPAHCTBE, PopMy-
JUPOBAHUE OTNpPEAETICHUI U CBOWCTB. XapaKTepUCTHKA CUMMET-
pUU Tell BpallleHus! U MHOTOIPAaHHUKOB.

[IpumeHeHre CBONCTB CHMMETPUU TPU PELICHUH 3a/1a4.
Hcnonb3oBanne npuoOpeTEeHHBIX 3HAHUN AJISi MCCIEIOBAaHUS U
MOIETTUPOBAHUS HECIIOKHBIX 3a/1a4.

N300paskeHne OCHOBHBIX MHOTOTPAHHHKOB U BBIMOJIHEHHUE PU-
CYHKOB I10 YCJIOBHSIM 3a/1a4

22.

Tena n IOBCPXHOCTH
BpallCcHusd

O3HakoMJIeHHE C BHJIAMU TeJl BpaileHus, GopMyIupoBaHHE HX
OIIPENEIICHUIN U CBOWCTB.

DopMyJIMpOBaHUE TEOPEM O CEYEHHUH IIapa IUIOCKOCTBIO U
IUTOCKOCTH, KacaTelabHOMU K cdepe.

XapakTepucTuka U u300pakeHue Tel BpaIleHHs], X pPa3BepTKHU,
CEYCHHU.

Pemenue 3amay Ha NMOCTPOEHHE CEYEHUM, BBIUYMUCICHHE JUIMH,
paccrosiHui, yrioB, Iomazaei. [IpoBeneHue noka3aTenbHBIX
pacCyXJI€HUM NIPU PELICHUH 3a4a4.

[IpumeHeHne CBOMCTB CUMMETPUM IIPHU PELICHUM 3a]a4 Ha Teja
BpallleHUs, KOMOMHAIIUIO TEI.

N300paskeHne OCHOBHBIX KPYTJIBIX TET U BBIOIHEHUE PUCYHKA
110 YCIOBUIO 3a7a4K




23.

N3mepenus B reomerpun

O3HakoOMJIEHHE C TIOHATHSIMH TUIOIAIU U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenne 3amau Ha BBIYMCIICHHE IUIOMIANICH IUIOCKUX (GHUTYp C
MPUMEHEHHEM COOTBETCTBYIOIIUX GOpMyN U (HAKTOB U3 IUIAHU-
MeTpuu. M3yyeHue teopeM O BBIYMCICHUU O0OBEMOB IIPOCTpaH-
CTBEHHBIX TEJ, PEIICHUE 3a/1a4 Ha MpUMEHEHHe (HOPMYI BBIUHUC-
nenusi o0beMoB. M3ydenne GhopMyn ISk BEIYUCICHUS TUTOTIAICH
MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BPAI[CHUS.
O3HaKoOMJIEHHE C METOJOM BBIYHCIICHUS TIJIONIAIU TOBEPXHOCTH
chepsl. Penrenne 3aad Ha BBIYUCIICHUE TUIOIIAICH TTOBEPXHO-
CTH TIPOCTPAHCTBEHHBIX TEIl

24.

Koopannats! 1 BEKTOpBI

O3HakoMJIeHHE C MOHATHEM BekTopa. M3yueHue nekapToBOi
CHUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE, ITOCTPOEHHUE IO 33IaHHBIM
KOOPJMHATAM TOYEK U IUIOCKOCTEH, HaX0KIEHHE KOOPAUHAT TO-
YeK.

HaxoxnaeHue ypaBHEHUN OKpPYKHOCTH, cepsl, TNIOCKOCTU. BbI-
YHUCJIEHUE PACCTOSHUN MEXKTy TOUKAMH.

N3yueHnne CBONCTB BEKTOPHBIX BEIWYMH, NMPABUI Pa3IOKECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUII HAXOXKICHMS
KOOpJIMHAT BEKTOpPa B MPOCTPAHCTBE, MPABUJI JEUCTBUN C BEKTO-
paMH, 3aJaHHBIMHA KOOPJIMHATAMH.

[IpuMeHeHne Teopun NMpH pelIeHNH 3a7a4 Ha JEHCTBUS C BEKTO-
pamMu. M3yueHne CKalsipHOTO NPOU3BEIAECHUS BEKTOPOB, BEKTOP-
HOT'O YpaBHEHUs MNpsAMOM M IUIOCKOCTH. [IprMeHeHme Teopum
IIPY PEILICHUH 3a7a4 Ha JIEHUCTBUSA C BEKTOPaMHU, KOOPAWHATHBIN
METOJI, IPUMEHEHUE BEKTOPOB I BBIYMCIICHHS BEIWYUH YIJIOB
1 paccTosiHuid. O3HaAKOMJICHHE C JI0KA3aTeIbCTBAMU TEOPEM CTe-
PEOMETPUH O B3aMMHOM PACIOJIOKEHUM MPAMBIX U IIOCKOCTER
C MCNOJIb30BaHUEM BEKTOPOB




3. YUYEBHO-METOJANYECKOE n MATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYEHHUE IMPOI'PAMMBbI YUYEBHOM
JUCHUITJINHBI

OcBoenue IpOrpamMMBbl yueOHOI JAUCIUTLITTHBI «MaTemaTHKa
npepycMaTpuBaeT HaJIM4ue ydyeOHOro KaOMHEeTa, B KOTOPOM HMMEETCS BO3MOXHOCTb
MIPOBOJIUTH yueOHBIE 3aHATHSI.

ObOopynoBanne KaOMHeTa MATEMAaTHKH, MaTeMATHYE€CKHX JIUCHMILUIMH,
CTATHCTHKH U METOAUKH MAaTEeMATH4Y€CKOI0 Pa3BUTHSI:

- pabouee MecTo MpenoaBaTes;

- pabouue MecTta 00yJaroluxcs;

- yueOHO-MeTOuYeCKas JIUTEepaTypa;

. yueOHBI€ MJIaKaThl MO pa3zeiaM MaTeMaTHUKH;

- HopTpeThl MaTeMaTukoB (18 mirt.);

- JI€EMOHCTPALMOHHBIM HAOOP reOMETPUUYECKHUX TelT;

- KOMIUIEKT YePTES)KHBIX HHCTPYMEHTOB;

- KOMITBIOTEP C MYJBTUMEIHNA TPOSKTOPOM.

4. PEKOMEHAYEMAS JIMTEPATYPA
Ilepeyenbr pekoMeHAyeMbIX y4eOHbIX M3aaHuil, NHTEepHeT-pecypcoB, 10-
NOJHHUTEJIbHOM JTUTEePaATypPbI

s cmyoenmos
1.  Maremaruka: anreOpa ¥ Hadajla MAaTEMaTHIECKOTO aHAIN3a, TEOMETPHSL.

Anrebpa u Hauaja MatremMaTudeckoro ananusa. 10-11 kiaccel: yueOHUK Ju1s 00111€00-
pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbIi U yrayOneHHsit ypoBuu / III.A. Anumos,
I0.M. Konsrun, M.B. TkaueB u np. - 3-e u3a. - M.: [Ipocsemenue, 2019. - 463 c.:
170 8

2. Marematuka: anredpa U Hadaja MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
I'eometpus. 10-11 kimaccel: yaeOHHMK 1Ji1 00IIeoO0pa3oBaTebHBIX OpraHu3alnii: 0a-
30BbIN U yriyonennsiid ypoBHH / JI.C. AtanacsH, B.®. byry3os, C.b. Kagomies u
ap. — 3-¢ u3a. — M.: IIpoceemenue, 2019. — 255 c.: un. — MI'Y-mkore.

3. Boromonos, H.B. Ilpaktuueckue 3anatust no matematuke. B 2 4. Yactsb
1: yue6. mocobue mist CITO / H.B. boromomnos. - 11-e u3z., mepepad. u gomn. — M.:
FOpaiit, 2020. — 285 c. — Cepusi: [Ipod. ob6pazoBanue.

4, boromonos, H.B. IIpaktnueckue 3anatus o marematuke. B 2 4. Yacrtp
2: yueb. mocooue mius CIIO / H.B. boromonos. — 11-e u3x., mepepad. u gom. — M.:
IOpaiit, 2020. — 217 ¢. — Cepus: IIpod. o6pa3oBanme.

s npenooasameneu

d. bammakos, M.1. Matemartuka : yueOnuk / bammvakoB M.M1. — Mocksa
: KwmoPyc, 2020 — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689 (narta obpamenus: 09.12.2020). — TekcT : 3JIEKTPOH-

HBII.



6. bammakos, M.W. Maremaruka. [IpakTukyMm : ydeOHO-NIPAKTUYECKOE T10-
cobue / bammako M.U., Outuna C.b. — Mocksa : KuoPyc, 2021. — 294 c. —
ISBN 978-5-406-05758-2. — URL.: https://book.ru/book/939104 (nata obOpareHus:
09.12.2020). — TekcT : 3JIEKTPOHHBII.

1. [Mumaues, B. C. MaTematuka : y4eOHUK U TPAKTUKYM JJIsI CPEAHETO
npodeccuonanbHoro  oobpaszoBanus /  B. C. lllumaveB ; mox  penakiuei
A. H. TuxonoBa. — 8-e u3z., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit,
2020. — 447 c. — (Ilpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-13405-6.
— Tekcr ; AJIEKTPOHHBIH /l OBC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/459024 (nara ooparienus: 09.12.2020).

8. Bboromonos, H. B. Maremaruka. 3agaun ¢ pemieHusMH B 2 4. : yueOHOe
nocobue i cpeaHero npodeccuoHaibHoro oopasosanus / H. B. boromosnos. — 2-¢
u3., ucnp. u pon. — Mocksa : U3patensctBo FOpaiit, 2020. — 439 ¢. — (IIpodec-
cuoHanbHOe obpazoBanue). — ISBN 978-5-534-09108-3. — TekcT : 25eKTpOHHbIH //
OBC MOpaiit [carit]. — URL: https://urait.ru/bcode/449007 (mata oOparicHus:
09.12.2020).

Q. HNamuarep, B. A. Maremaruka: JiorapuMUYeCKUe ypaBHCHHS M Hepa-
BEHCTBa . ydeOHOe mocoOue s cpeaHero mpodeccuoHaabHOro oOpa3oBaHuUs /
B. A. Hamuurep. — 2-e usn., ucnp. u jgon. — Mocksa . MU3parensctBo FOpaiir,
2020. — 176 c. — (Ilpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-05316-6.
— Tekcr ; AJIEKTPOHHBIH Il 3BC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/449055 (mata oopamienus: 09.12.2020).

10. Kopoes, H0.W. HaueprarenbHass reomerpus . yueouuk / Kopoes HO.M.
— Mocksa : KuoPyc, 2021. — 422 c. — ISBN 978-5-406-07995-9. — URL.:
https://book.ru/book/938862 (mara obpamenus: 09.12.2020). — TekcT : 37Me€KTPOH-
HBIH.

11. Kysmwunos, H.C. Haueprtatenbnast reometpus. Kpatkuii kypc : yaeOHOe
nocobue / KyBmmnoB H.C. — Mocksa : KuoPyc, 2020. — 149 c. — ISBN 978-5-
406-01339-7. — URL.: https://book.ru/book/935913 (mnara oopamenus: 09.12.2020).
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