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1. HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma o6mieo0pa3oBaTeIbHON yUEeOHON TUCIUTIIMHBI «MaTemMaThKa
npeHa3HavueHa JIJIsl U3y4eHUs MaTeMaTUKU B TPOGEeCCUOHAIBHBIX 00pa30BaTEeIbHBIX
opranmzanusx CIIO, peanusyromux oOpa3zoBaTelibHYI0 IPOrpaMMy CpPEIHEro ooIie-
ro o0pa3oBaHus B Ipejiesiax OCBOCHHSI OCHOBHOU MpodhecCHoHaNbHOU 00pa3oBaTeb-
Hoil mporpammel CIIO (OITOII CIIO) Ha 6a3e 0cHOBHOTO 0OIIEro oOpa3oBaHus MpH
MOJITOTOBKE CIEIUATNCTOB CPEIHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeOoBaHuii ®PI'OC cpennero obmiero
oOpa3oBaHUsI, IPEABIBISIEMBIX K CTPYKTYpE, COAEPIKAHUIO M PE3yIbTaTaM OCBOCHHMSI
y4eOHON TUCIUIIINHBI «MareMaTtukay, B COOTBETCTBUU ¢ KoHrmenmuel mpemnoiasa-
HUs 0011e00pa30BaTeNbHBIX JUCIUIUIMH ¢ y4€TOM MpodheCcCHOHATBLHOW HAIpaBJICH-
HOCTHU MPOTPaMM CpPEAHEro MpodhecCHOHATFHOTr0 00pa30BaHus, peain3yeMbIX Ha Oa-
3¢ OCHOBHOTo oOmero ooOpaszoBanus, (pacnopsbkeHne MunnpocBemeHuss PO ot
30.04.2021 Ne P-98, ¢ yueTrom TpeboBaHuil (heiepaibHbIX TOCYIapCTBEHHBIX 00pa3o-
BaTEIbHBIX CTAHAAPTOB MO MOJIy4aeMOW MPOQPECCUU WM CHEIUATBLHOCTH CPEIHETO
npodeccuonansHoro obpazoBanus 38.02.01 DxoHOMHKa U OyXTalTEpCKUU YuYerT,
MPUMEPHON MpOrpaMMbl 00IIe00pa30BaTeIbHON y4eOHON MUCHUIUTUHBI «MaTemaTu-
ka» (bawmarxos M.1.) nis npodeccuoHaIbHBIX 00pa30BaTeIbHBIX OpraHU3aluii (pe-
koMeHA0BaHO PI'AY «DUPO», nmpotokos Ne 3 ot 21 utonsa 2015 r., peructpauuoH-
HBIM HOMep penieH3uu — 377 ot 23 utonsa 2015 r.) ¢ yueToM mpuUMEpPHONH OCHOBHOM
oOpa3zoBaTeapHOM MpOorpaMMbl CpeaHEro oOiiero oopa3oBaHus, 0JI00OpPEHHON pelle-
HUEeM (enepasbHOro yd4eOHO-METOJUYECKOIO OOBbEIUHEHHs MO o0lemMy oOpa3oBa-
HUIO (mpoTokoa oT 28 utoHs 2016 r. No 2/16-3) u yTouHeHUM, 0JI00pEHHBIX HAYYHO-
MeTOoauYecKUM coBeToM [leHTpa mpodeccuoHalbHOr0 00pa30BaHUsI U CUCTEM KBa-
mupukamiit ®I'AY «OUPO», npotokon Ne3 ot 25 mas 2017 r.

Conepxxanue mporpammbl «MaTemaTHKa» HAMpaBJI€HO HAa JOCTHXKEHUE Clie-
NYIOLIUX Yeneu:

. obecnieueHue cHOPMUPOBAHHOCTU TPEJCTABICHUN O COITMAIbHBIX, KYJIb-
TYPHBIX U HCTOPUYECKUX (PAKTOpax CTAaHOBJICHUS] MATEMAaTHKU;

. obecrnieueHue cHOPMUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMHUECKOTO M Ma-
TEMaTUYECKOTO MBITIICHHUS,;

. o0ecrieyeHue cHOPMUPOBAHHOCTH YMEHHM MPUMEHSTH MOJTY4YEHHBbIC 3HA-
HUS TIPU PEIICHUN PA3IMYHbBIX 33124,

. obecnieueHue cHOPMUPOBAHHOCTU MPEJCTABICHUI O MaTeMaTUKE Kak ya-
CTU OOIIEYETOBEYECKOW KYJbTYPhl, YHUBEPCAIBHOM SI3bIKE HAyKH, MMO3BOJISIONIUM
OIMCHIBATh U U3YUYaTh PCATbHBIC TIPOIIECCHI U SIBJICHUS.

B nporpammy BKIIIOUEHO cojiep)kaHue, HampaBiIeHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIETEHIIUNA, HEOOXOAUMBIX 11 KauecTBeHHOTO ocBoeHus: OIIOIT CITO
Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOJYYCHHEM CPEIHero o0Iiero oopaso-
BaHMS W OCBOCHHS TMPOTPAMMBI TOJTOTOBKH CIICIIUAIUCTOB CPEIHEro 3BeHa

(TIIICC3).

1.1. O0mas xapaKTepuCcTUKA y4eOHOM TUCHUILINHBI «MaTeMaTHuKa
Marematunka ABIIAETCS byHI1aMeHTaIbHON o0uieo0pa3oBaTeabHON
JTUCIUTUIMHOM  CO  CIIOKHMBIIIMMCSI  YCTOMYHMBBIM ~ COJACpPKAHUEM U OOIIMMH



TpeOOBAHUSIMU K MOJTOTOBKE 00YYaIOUIUXCS.

B mpodeccuonanbHpix 00pa3oBaTENbHBIX OPraHU3ALUAX, PEATH3YIOIINX
00pa30BaTeNbHYI0 IPOrpaMMy CPEIHEro O0IIero oOpa3oBaHMsl B peeiax OCBOCHUS
OIIOII CIIO Ha 6a3e OCHOBHOro 0OOIIEro OOpa3OBaHMs, W3YYEHUE MATEMATUKH
UMEET CBOU OCOOCHHOCTH B 3aBUCUMOCTH OT mpoduiisi npodheccuoHaNIbHOro
oOpa3oBaHUs.

[Ipu ocBoenun npodeccuit CIIO u cneumansHoctedt CIIO ectecTBeHHO-
Hay4yHoro mnpoduis mnpodeccuoHaabHOro oOpa3zoBanus, crneuuanbHoctedt CIIO
TYMaHUTApHOTO Npoduis npodhecCuoHaTbHOT0 00pa30BaHUsl MaTeMaTHKa U3ydaeTcCs
Ha OazoBom ypoBHe @OI'OC COO; npu ocBoernun tnpodeccuii CIIO wu
cnenuanbHocTeld CIIO TeXHUYECKOro M COIMATbHO-KOHOMHYECKOTO Mpoduiei
npodeccruoHanbHOTO 00pa3oBaHMsl MaTeMaTHKa M3ydaeTcs Ooiiee yriryOJIeHHO, Kak
npodunabHas ydeOHas AUCHMIUIMHA, YYWTHIBAIOMIAs CHEMU(UKY OCBaMBAEMbIX
npodeccuil WM crenruagbHOCTEN.

DTO BBIpaXKaeTcsl B COACPKAHUU OOYyUEHHUs, KOJUYECTBE YACOB, BBIACISIEMBIX
HAa U3Y4YEHHUE OTIEJIbHBIX TEM IPOTrpPaMMbl, IIyOMHE WX OCBOEHHUS CTYyJCHTAMH,
o0beMe ¥  XapakTepe MPaKTHUYECKUX  3aHATHH, BHAAaX  BHEAYJAUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OOmue 1enyu U3ydyeHus MaTEeMaTHKU TPAAUIMOHHO PEAIM3YyIOTCS B YEThIPEX
HaIPABJICHUSX:

1) oO1ee npecTaBiIeHne 00 UIASIX U METOJaX MaTeMAaTHKU;

2) MHTEJUICKTYaIbHOE PA3BUTHE;

3) oBnajzicHHE HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSMHU ¥ YMCHUSIMU;

4) BOCIIUTATEILHOE BO3JICHCTBHE.

[Ipodunuzanus 1eneil MareMaTHYeCKoro oOpa3oBaHUsl OTpakaeTcs Ha
BBIOOpE MPHOPUTETOB B OpraHU3ALMKM YYEOHOW NeATEeNbHOCTH oOyuarommxcs. Jis
TEXHUUYECKOTO,  COIMAIbHO-DKOHOMUYECKOTO  Tpoduieii  mpodhecCuoHaTbHOrO
oOpa3oBaHMsI BBIOOp IieJied CMellaeTcss B MparMaTHYECKOM HampaBlICHUH,
MPEeIyCMaTPUBAIOIIEM YCUJICHUE U PACIIMPEHUE MPUKIAIHOTO XapaKTepa H3y4eHUs
MaTE€MaTUKH, TMPEUMYIIECTBEHHOW OpUEHTAllMd Ha aJTOPUTMUYECKUNA CTHIIb
MO3HABaTEJIbHON JAesITenbHOCTU. [[Is1 TyMaHUTapHOTO M E€CTECTBEHHOHAYUYHOTO
npoduneii npodecCHOHAIBPHOTO 00pa3oBaHMs 0oJiee XapaKTEPHBIM  SIBIISCTCS
yCUJIEHHUE OOIIEKYJIbTYPHON COCTABJISIONICH y4eOHOM MUCIMIUIMHBI ¢ OpUCHTaIuen
Ha BU3YaJbHO-OOpPa3HBIM W JIOTMUECKUH CTUIM Yy4yeOHOW paloThl. M3yuenue
MaT€MaTUKU Kak MNpo@uibHOKW 001eo0pa3oBaTeibHON Y4YeOHOW AUCIUIUIMHBI,
yuuThIBalOIIeW cnenuduky ocBaumBaeMblx cryaeHtamu mpodeccuit CIIO wunm
cnenmainpHocTu CI1O, obecrieunBaeTcs:

* BBIOOPOM PA3TUYHBIX IMOX0/I0B K BBEJICHUIO OCHOBHBIX TIOHATHH;

* hOpMUPOBAaHHEM  CHCTEMBbI  y4E€OHBIX  3aJaHUi, OOECIECYHBAIOIINX
7 (heKTUBHOE OCYIIECTBICHUE BRIOPAHHBIX 1[EEBBIX YCTAHOBOK;

* o0oramieHMeM CHEeKTpa CTWIed ydeOHOW JesITeTbHOCTH 32  CUeT
COTJIaCOBaHHUSI C BEAYIIUMHU JIESITCIbHOCTHBIMH XapaKTePUCTUKAMU BBIOPAHHOU
npodeccun / CenuaaIbHOCTH.

[IpodunbHas cocTaBistomas OTpakaercss B TPeOOBAaHUSAX K MOATOTOBKE
oOy4Jarommxcsi B 4acTH:



e o0mIel cUCTEMBbl 3HAHUW: COAEpXKaTelIbHbIE MPUMEPHl HCIOIb30BAHUSA
MaTEeMaTUYECKUX UACH M METOJ0B B IPO(ECCHOHATLHOMN NEITeILHOCTH;

* YMEHHI: pa3inuve B YPOBHE TPEOOBAaHUN K CIIOKHOCTU HPUMEHIEMBIX
JITOPUTMOB;

* IPAKTUYECKOTO WCTOJIB30BaHUS MPUOOPETEHHBIX 3HAHUA ©  yYMCHHI:
WHJMBUAYAJIbHOTO Yy4e€OHOrO0 OMbITa B IOCTPOCHUHM MaTEMaTUYECKUX MOJENEH,
BBITIOJTHEHUHU UCCIIEIOBATEIILCKUX ITPOCKTOB.

Takum oOpazom, peanmzarsi CoOAEpKaHWS  YICOHOW  JIWCIMIUIMHBI
OPUEHTUPYET Ha TMPUOPUTETHYIO POJIb MPOLECCYATbHBIX XaPAKTEPUCTUK YUEOHOM
paboThl, 3aBUCAIIUMX OT Mpoduias MpodhecCUOHATHLHOTO 00pa30BaHUs, MOIYYEHUS
ONbITA HCIOJB30BAHUS MATEMAaTUKU B COACPKATEIbHBIX HU MNPOodhecCHOHATHHO
3HAUMMBIX CUTYyaIUsX [0 CPABHEHHIO C (POpMaTbHO-YPOBHEBBIMHU PE3YIbTaTUBHBIMU
XapaKTepUCTUKAMU OOyUYCHHUS.

Conepxanue y4yeOHOW JUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMU COJECPKATECIbHBIMU JIMHUSIMUA O0YyUECHHSI MaTeMaTHKE:

* anreOpanyeckas JIMHUS, BKIIOYAOIIAash CUCTEMAaTU3aIUIO0 CBEJICHUN O YHCIIax;
M3YyUYCHHE HOBBIX U 0000IIEHNE paHee U3YUEHHBIX orepaluii (BO3BE/ICHUE B CTEIICHD,
U3BJICYCHUE KOPHS, JorapudmupoBaHue, CUHYC, KOCHUHYC, TAaHT€HC, KOTAHT€HC U
oOpaTHble K HHUM); HU3y4YCHUE HOBBIX BHUJIOB YHCIOBBIX BBIpOXKEHUU U (PopMyd;
COBEPIICHCTBOBAHUE TNPAKTUUYECKUX HABBIKOB M BBIYUCIHUTEIBHON KYJIBTYpHI,
pacuIMpeHre U COBEPIIIEHCTBOBAHKE ajreOpanveckoro amnmnapara, choOpMHUpPOBAHHOTO
B OCHOBHOM LIKOJIE, U €T0 MPUMEHEHNE K PEIICHUI0 MATEMATUYECKUX U MPUKIAIHBIX
3a1ay;

* TEOPETUKO-(DYHKIIMOHANIbHAS JIMHUSA, BKJIIOYAIOIIAs CUCTEMATU3AIMIO U
paciiMpeHue cBeleHUui O (YHKIUAX, COBEPIICHCTBOBAHHUE TpapUUYECKUX YMEHMIA;
3HAKOMCTBO C OCHOBHBIMH HJACSIMA W METOJaMH MaTEMaTUYECKOrO aHajau3a B
oObeMe, TO3BOJIAIONIEM HCCIEAOBAaTh JJIEMEHTapHble (QYHKIIMM ©  pelarh
MpOCTEHIINE TeOMEeTpUUECKre, (PU3nUecKue u Apyrue MpuKIaIHbIe 3a1a49H;

* JUHUS YpPaBHCHUW U HEPABEHCTB, OCHOBaHHas Ha TOCTPOCHUU U
UCCJIEIOBAHUM MAaTEMAaTHYECKUX MOJENEH, MepeceKaromascs ¢ anreOpanyeckon u
TEOPETUKO-(PYHKIIMOHAILHOM ~ JIMHUSIMA W BKJIOYAlONas  pa3BUTHE U
COBEPIICHCTBOBAHUE TEXHUKH are0pandeckux MpeoOpa3oBaHUM MJid pelieHus
ypaBHEHHI, HEPABEHCTB M CUCTEM; (POPMHUPOBAHUE CIOCOOHOCTH CTPOUTH U
UCCIIEIOBAaTh IMPOCTEUIINE MATEMaTUYECKUE MOJENH MPU PEUICHUH TMPUKIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHbBIX U CIEUUAbHBIX JUCIUILINH;

* TEOMETPUYECKAs] JIMHUSA, BKIIOYAIONIAsl HArJSIHbIE MPEIACTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTYypax W U3yYEHUE MX CBOWCTB, (DOPMUPOBAHHE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)XEHUs,  pa3BUTHE  CIOCOOOB  T€OMETPHUYECKHUX
MU3MEPEHUN, KOOPAUHATHOTO U BEKTOPHOTO METOJOB JIsl PEIICHHUS] MaTEMAaTHYECKUX
Y TIPUKJIAJIHBIX 33]1a4;

* CTOXACTUYECKas JIMHUS, OCHOBaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX YMEHHM,
MPECTaBICHUM O BEPOSTHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSX OKPYKAIOIIETO
MHpa.

Paznenbl (TeMbl), BKJIIOYEHHBIE B COJEpPKaHHE YYEOHOW JUCHUILIUHBI,
SBJIAIOTCS OOLIUMMU Ui BceX Mpoduiieidl mpopecCuoHAIbHOIO 00pa30BaHUs U MpHU



BCeX OObeMax y4yeOHOro BpPEMEHM HE3aBHCHUMO OT TOro, sBJISETCS JiM ydeOHas
nucruIuinHa « MarteMatrkay 0a30Bo Wi MPOGUITHLHOM.

B npumepHbIX TeMaTHYECKMX IUIaHAX MPOrpaMMbl Y4eOHBIA MaTepuail
IPENCTABIEH B OPME UEPEAYIOIIETOCs Pa3BEPThIBAHUS OCHOBHBIX COJIEPKATEIbHBIX
JUHUHA (anreOpanueckoi, TeOpeTHUKO-(PYHKIIMOHAIBHON, YpaBHEHUN W HEPABEHCTB,
FEOMETPUYECKOM, CTOXACTUYECKOI), 4YTO TMO3BOJSET THMOKO HCIOJIb30BaTh MX
pacnoJIOKEHUE M B3aUMOCBS3b, COCTaBIATh pa0OYMid KaJ€HAAPHBIM IUIaH, IO-
pa3zHOMy depeays y4eOHble TeMmbl (TJIaBbl y4eOHWKA), YYHUTHIBas MPOGUIH
npodeccruoHanbHOro 00pazoBanus, cnenupuky ocBauBaemoi npodeccun CIIO nnm
cnermanbHoct  CIIO, ryOuMHYy uU3y4yeHusi Marepuana, YpOBEHb IOJArOTOBKH
CTYJICHTOB TIO MPEIMETY.

[Ipenyaraempie B MPUMEPHBIX TEMATHYECKUX IUIaHAX pa3Hble OO0bEMBbI
y4eOHOrO BpEeMEHM Ha U3y4Y€HHE OJHOM U TOH JKE€ TEMbl PEKOMEHIYeTCs
UCIIOJIb30BaTh Ui BBINIOJHEHUS PA3IMYHBIX Y4YeOHBIX 3adaHuid. TeM cambIM
pasnuyus B TpeOOBaHUAX K pe3ybTaTaM 00yUYEHUs MPOSIBATCA B YPOBHE HABBIKOB IO
PELICHUIO 33]1a4 U OIbITE CAMOCTOSATEIbHON padOTHI.

N3yuenue o06meoOpa3oBaTenbHor yueOHo auctuummabl «OY [1.04 Marema-
THKa» 3aBEpILIACTCS MOJBEAECHUEM MTOrOB B ()OpME MUCBMEHHOI'O 3K3aMeHa B IpPO-
necce ocsoeHuss OIIOIT CITIO ¢ momyudeHneMm cpeaHero oOIero oOpa3oBaHUS IO
IporpamMme MoJAr0TOBKM creruanuctoB cpeanero 3seHa (IITICC3).

B pa3zmene mporpammbl «ConepkaHue y4eOHOM IUCHMILIUHBI»Y KypCHBOM
BBIJIEJICH MaTepuasl, KOTOPbIH NpHU H3YyYEeHMM MaTeMaTHKUM Kak 0a30BOil, Tak u
npouIbHON yueOHON AUCHUILIIMHBI, KOHTPOJIIO HE TOJJIEKUT.

1.2. MecTo y4eOHOM AUCUMIIMHBI B Y4€OHOM IJIaHe

Yyebnas mucnuruimHa «MaTeMaTukay —SBISETCS  YyUEeOHBIM  TPEIMETOM
o0s3aTeNbHOM TIpeAMeTHOU obnactu «Matematuka u uadopmatukay GI'OC COO.

YueOnast nucruiuimHa «MaTemaThkay Hu3ydaeTcss B 001eo0pa3oBaTebHOM
nukie yuyeonoro miana IIIICC3 CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS C
MOJIyYEHUEM CPEHETO O0IIero 00pa3oBaHusl, BXOJUT B COCTaB OOIIMX 00Ieo0pa3o-
BaTEIbHBIX YUYCOHBIX JUCIUIUINH, OPMUPYEMBIX U3 00s13aTEIBHBIX MPEIMETHBIX 00-
nacteit ®I'OC cpennero obmiero obpazoBanusi, aisa npodeccuit CIIO unu cnernu-
anpHOCTeN CIIO cooTBercTBytOMIETO MPOoduiIs MpodhecCuoHaTbHOTO 00pa30BaHUS.

1.3. Pe3yabTaThbl 0CBOEHHS Y4e€OHOM TMCIMILTHHBI
OcBoenue cojepxaHusl yueOHON TUCHUIUIMHBI «MaTemaThkay oOecreurnBaeT
JOCTHKEHHE CTYICHTAMU CIICAYIOIINX Pe3yibmamos:
o JAUYHOCHHBIX:

OV].04 MaremaTnka JIP 1-12, JIP 14, JIP 15,

JIP-COII-3
JIMYHOCTHBIE Pe3yJbTAThI Koa am4HOCTHBIX
pean3aly NPpOrpaMMbl BOCIIMTAHUSA pe3yJIbTaTOB pea-
(Oeckpunmoput) JIM3alMU NPOrpam-
MbI BOCIIMTAHUS




OcozHaronuii ce0st TpaKAaHUHOM M 3allIUTHUKOM BEJIMKOW CTpa-
HBL.

JP 1

[IposiBnAOIMINN aKTUBHYIO TPAXAAHCKYIO ITO3ULUIO, JEMOHCTPUPYIOLINMI
IIPUBEPKEHHOCTh NPUHIMUIIAM YE€CTHOCTH, MOPSIIAOYHOCTH, OTKPBITOCTH,
SKOHOMMYECKH aKTHBHBIM U yYacCTBYIOIIMH B CTYACHUYECKOM U TEPPHUTO-
pHAJIBHOM CaMOYIIPaBJIEHUH, B TOM YHUCIIE Ha YCIOBUSIX N0OPOBOJIbYE-
CTBa, IPOAYKTUBHO B3aUMOJACHCTBYIOUINI U Y4aCTBYIOIIUMN B JEATEIBHO-
CTH OOIIIECTBEHHBIX OpraHU3aLuil.

JIP 2

Cobmroaronuii HOpMbl IPABOIOPAIKA, CIECAYIOMINUNA HeanaM TpaxkIaH-
CKOro ooOiecTBa, obecrieyeHus: 6€30MacHOCTH, PaB U CBOOOJ TpaKiaH
Poccuu. JlosnpHBINM K yCTAaHOBKAM | MIPOSIBJICHUSM MPECTaBUTENEH Cy0-
KyJbTYp, OTIUYAIOMIMNA UX OT TPYII C JECTPYKTUBHBIM U JI€BUAHTHBIM
IOBEJCHUEM. [[eMOHCTPUPYIOINN HENPUATHE U IIPELYIIPEKIAIOIIHN CO-
[IMAJILHO OTMACHOE MOBEICHHUE OKPYIKAIOIIUX.

JIP 3

[IposBrsomuii 1 JEMOHCTPUPYIOMIMIA yBaK€HHE K JIIOJIAM TpPyJAa, 0CO-
3HAIOIIMN IIEHHOCTh cOOCTBEeHHOTro Tpyaa. CTpemsuiuiics k popMupoBa-
HUIO B CETEBOM CpeJie JIMYHOCTHO U MPO(HEeCCHOHATBLHOTO KOHCTPYKTHB-
HOTO «IIU(POBOTO CIIEAA».

JIP 4

JIeMOHCTpUPYIOIUI NPUBEPKEHHOCTh K POJHOM KYJIBType, UCTOpUYE-
CKOM MaMsTH Ha OCHOBE JII0OBU K PoguHe, pogHOMY HAapoay, Majou po-
JIMHE, IPUHATUIO TPAJAMLMOHHBIX LIECHHOCTEHW  MHOTOHAI[MOHAJIBHOIO
Hapoja Poccum.

JIP 5

HpO?IBJISIIOHII/Iﬁ YBAXXCHUC K JIIOAAM CTApUICTO IMOKOJICHUA U TOTOBHOCTDH
K y4aCTH1o B COHH&HBHOﬁ MOAACPIKKE U BOIOHTCPCKUX JABMIKCHUAX.

JIP 6

Oco3Haromuii IPUOPUTETHYIO LIEHHOCTh JINYHOCTH YEJIOBEKA; yBa)Karo-
MUHA COOCTBEHHYIO M Uy’KYI0 YHUKAIBHOCTb B Pa3IMYHBIX CUTYaAIUIX, BO
Bcex (hopmax M BUAX EATEIbHOCTH.

JIP 7

[IposBisomnil U AEMOHCTPUPYIOIIUN YBAXKEHUE K IIPEICTaBUTEIAM
Pa3INYHBIX 3THOKYJIBTYPHBIX, COLUAIBHBIX, KOH(PECCHOHAIBHBIX U MHBIX
rpynn. COonpuYacTHBIM K COXPAaHEHUIO, NMIPEYMHOKEHUIO U TPaHCISALUU
KyJbTYPHBIX TPAIULUI U HEHHOCTEN! MHOIOHALMOHAIILHOTO POCCUIICKOTO
rocyJ1apcTBa.

JIP 8

Cobnrofaromuii ¥ nponara’Mpyonril mpaBuia 310poBoro u Oesormnac-
HOro oOpa3a >KM3HH, CIIOpTa; MPEeRyNpeXIAIonid 00 MPeoI0JIeBaro-
IAM 3aBHCUMOCTH OT aJIKOroJis, Tabaka, ICHXOAaKTHBHBIX BEIIECTB,
a3apTHBIX Urp U T.1. COXpaHSIOMUNA TICUXOJIOTUYECKYI0 YCTOMUYUBOCTD B
CUTYaTUBHO CJIOKHBIX HIIU CTPEMHUTENLHO MEHSIOIINXCS CUTYaIUSIX.

JIP 9

3aboTsammiics 0 3alIUTe OKpY’KAIOMIeH cpebl, COOCTBEHHON U
4yy>K0i 6€301aCHOCTH, B TOM YHUCJIE HU(PPOBOM.

JIP 10

[TposiBisiomuii yBa)keHHE K ICTETUYECKUM IIEHHOCTSM, 00jaja-
0L OCHOBaMU 3CTETHYECKOU KYJbTYPBI.

JIP 11

[TpuHUMarOmMil ceMeHbIe IIEHHOCTH, TOTOBBIM K CO3JIaHUIO Ce-
MbU W BOCHUTAHUIO JETEH; NEMOHCTPUPYIOUIUNA HENPUSATHE HACWUIIUS B
CEMbE, yX0JIa OT POAUTEIHBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHUH
CO CBOMMH JIETbMH U UX (PUHAHCOBOTO COJIEPKAHUSI.

JIP 12

JINYHOCTHBIE pPe3yJIbTAThI
peajin3aluy NPOrpaMMbl BOCIIUTAHHUS,

OIpeacCJICHHBIC 0TPACJI€BbIMHA TpCﬁOBaHI/IﬂMI/I K 1€¢JIOBBIM Ka4dyeCTBaM JIMYHOCTH




['OTOBBIII COOTBETCTBOBATh OKHMJAHUSIM paboTojmaTeNei: MPOEKTHO-
MBICTISIIIHHA, 3(()EKTUBHO B3aUMOJCUCTBYIONIMIA C YJICHAMH KOMaHIbI U
COTPYAHUYAIOUIUN C IPYTUMH JIIOJBbMH, OCO3HAHHO BBINOJHSIOIIMN IIPO-
¢deccuonanpHble TpeOOBaHMS, OTBETCTBEHHBINW, MYHKTYaJbHBIH, TUCIU- JIP 14
IUIMHUPOBAHHBIN, TPYAOIMIOOUBBINA, KPUTUYECKH MBICISIINN, HAllEJICHHBINA
Ha JIOCTH)KEHUE MOCTABJICHHBIX IEJIeH; IEMOHCTPUPYIOLIHA MpodeccHo-
HaJIbHYIO )KM3HECTOMKOCTh

OTKpPBITBIN K TEKYIIMM U MEPCIEKTUBHBIM U3MEHEHHUSIM B MUpPE TpyJa U

N JP 15
npodeccuit
JIMYHOCTHBIE Pe3yJbTAThI
peajM3anuu NpPorpaMMbl BOCIIUTAHMS,
omnpeejieHHbIE Cy0beKTaMH 00Pa30BaTEIbHOIO Mpolecca
AJIEKBAaTHO OIICHMBAIONINM CBOM CIHOCOOHOCTH M BO3MOJKHOCTH, OTBET- JIP-COII-3
CTBEHHO OTHOCSIIIMIACA K TpoIecCy OOyUeHUs U ero pe3yibTraTamMm

MemanpeomMemuupix:

1) yMeHHE CaMOCTOSTEILHO OMNPEACHSATh IETH JCSITEIBHOCTH U COCTaBIIATH
IUTaHbI JESTEIbHOCTH; CAMOCTOSITENIbHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPpEK-
TUPOBATh JIEATEIBHOCTD; MCIOIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKECHHUS
NOCTABJICHHBIX LEJIEW U pealn3allly IUIAHOB JAEATEIbHOCTU; BBIOMPATh YCHELIHbIE
CTpaTEruy B pa3jINYHbIX CUTYyalUsX;

2) yMeHUE TPOIYyKTHBHO OOIIATHCS W B3aMMOJICHCTBOBATH B IMPOIECCE COB-
MECTHOU JESTeNbHOCTH, YYWUTHIBATh IMO3UIMU APYTUX YYACTHUKOB JESTEIBHOCTH,
s PexkTUBHO pazpeniaTh KOHPIUKTHI;

3) BiajeHNEe HABBIKAMH MMO3HABATEILHOW, YU4COHO-HCCIIEIOBATEIBCKON U TIPO-
eKTHOM JIeATEIHHOCTH, HABBIKAMU pa3pelIeHus MPoOieM; ClIoCOOHOCTh i TOTOBHOCTD
K CAMOCTOSITETFHOMY MOMCKY METOJIOB PEIICHUS MPAKTHIECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

4) TOTOBHOCTHP M CIIOCOOHOCTh K CaMOCTOSATEIbHOM HH(POPMAIIMOHHO-
MO03HABATEJIbHOMN J1€ATEIbHOCTH, BJIaJICHHE HAaBbIKAMU MOJyYEHUs! HEOOXOAMMON WH-
dopManuu U3 cioBapel pa3HbIX TUIIOB, YMEHHE OPUEHTHPOBATHCS B PA3IUYHBIX UC-
TOYHUKAX WHGPOpPMAIUN, KPUTUYECKH OIICHWBATh U WHTEPIPETHUPOBATH MHGPOpMa-
U0, TIOJYYaeMYI0 U3 Pa3IUYHBIX UCTOUHUKOB;

5) yMeHHe HCIIONIb30BaTh CPEACTBA WHPOPMAIIMOHHBIX ¥ KOMMYHUKAITHOHHBIX
texHonorui (nanee - UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHU-
3allMOHHBIX 3a/la4 C COONIOJICHHEM TpeOOBaHHI APrOHOMHUKU, TEXHUKUA OE30IMacHO-
CTH, TUTUEHBI, PeCypcocOepeKeHHsI, TPABOBBIX U ITUYECKUX HOPM, HOpM HH(pOpMa-
IMMOHHOM 0€30MacCHOCTH;

6) yMeHue OnpeensaTh Ha3HAUCHHE U (DYHKI[UH PA3JIMYHBIX COIMATBHBIX HH-
CTUTYTOB;

7) yMeHHE CaMOCTOSITCIIbHO OIICHUBATh M MPUHUMATh PEIICHHS, OTMPEIIEIIsIO-
M€ CTPATETHIO TIOBEJICHUS, C YIETOM IPKIAHCKUX U HPABCTBEHHBIX IIEHHOCTEIH;

8) BiajicHUE SI3BIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, JIOTUYHO U TOYHO HM3J1a-
raThb CBOIO TOUKY 3PEHHUSI, UCIIOJIB30BaTh aICKBATHBIC S3BIKOBBIE CPE/ICTBA;



9) BJIaJJCHHUC HaBbIKaMH MO3HABATEIbHOU pe(bJIGKCI/II/I KaK OCO3HaHUs COBEpIIa-
CMBIX HeﬁCTBHﬁ N MBICJIIUTCIIBHBIX IIPOICCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ,
I'paHuLl CBOCTO 3HAHUA U HC3HAHUS, HOBBLIX ITO3HABATCIILHBIX 3a/1a4 U CPCIACTB
HUX JOCTHIXKCHMU.

npeoMemHuoix:

1) chOpMHPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE KakK 4YacTh MHPOBOM
KYJIbTYpbl U O MECT€ MAaTEMAaTUKHU B COBPEMEHHOM LIUBWIM3AIUH, O CIIOCO0AX OMH-
CaHUs Ha MATEMAaTUYECKOM SI3BIKE SIBIICHUI PEAIIbBHOTO MUPA;

2) chOpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHYECKHX TMOHATUAX KaK O
BAKHEMIIMX MAaTEMATUYECKUX MOJEIIAX, MO3BOJISAIOIINX ONMCHIBATh U U3y4daTh pas3-
HBIE TIPOLIECCHI U SBJICHUS; IOHUMAHUE BO3MOKHOCTH aKCMOMAaTUYECKOTO MTOCTPO-
€HUsI MAaTEMAaTUYECKUX TEOPHU;

3) BlIaicHUE METOJAaMM JOKAa3aTeJbCTB U AJITOPUTMOB PELICHHS; YMEHUE HUX
IIPUMEHSATH, IPOBOJAUTH J1I0KA3aTEIbHBIE PACCYKIACHUS B XOA€ PELICHUS 3a/1a4;

4) BIaJ€HUE CTAHAAPTHBIMU MPUEMAMH PEIICHUS PALUOHAIBHBIX U HPPALAO-
HaJIbHBIX, MIOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEpa-
BEHCTB, UX CHCTEM; HMCIIOJb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOIpPaMM, B TOM
YyuCIe Ui TOUCKA IMYyTH PEHIEHUs W WLIIOCTPALMU PEIICHHs] YPABHEHWU M HEpa-
BEHCTB;

5) c(hOPMUPOBAHHOCTH MPEJICTABIECHUN 00 OCHOBHBIX MOHSTHUSX, UAEAX U METO-

JaX MAaTEMAaTHYECKOTO aHAJIN3a;

6) BIaJCHUE OCHOBHBIMH MOHATUSMHM O IUIOCKMX M NPOCTPAHCTBEHHBIX I'€O-
METpPUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBAX; C(OPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha YEPTEKax, MOJIEISAX U B peaJbHOM MHUpPE reoMeTpuyeckue Qpu-
T'YpbI, IPUMEHEHHE M3YyUYCHHBIX CBOMCTB reOMETpPHUYECKUX (QUryp u (GopMys s
peleHns reOMeTpUYECKUX 3a7ad ¥ 3aJ1a4 C IPAKTUYECKUM COJEPKAHUEM;

7) copMHpPOBAaHHOCTH NMpPEACTABIECHUN O Ipoleccax U SIBICHUAX, UMEIOLINX
BEPOSITHOCTHBIA XapaKTEpP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MU-
pe, 00 OCHOBHBIX MOHSATHUAX IJIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUN HAXO-
JUTh ¥ OLEHUBATh BEPOSTHOCTH HACTYIUJICHUSI COOBITHI B MPOCTEHIINX MpPaKTUYE-
CKMX CUTyalMsIX U OCHOBHBIE XapPAKTEPUCTUKHU CITyYalHbBIX BEJIMYMH;

8) BJIaJICHHE HABBIKAMM HCIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM IPH

pELICHUY 3a/1a4;

B pesynbrare u3ydenus yueOHOro mpeaMmera «Marematrka» Ha ypOBHE CPe/l-
Hero o0I1ero oopa3oBaHus:
BrITyCKHHUK Ha 6230BOM ypOBHE HAYYUTCS:

— BBITIOJTHATh apu(METHUECKUE JEHCTBUS, COUYeTas YCTHbIE M THUCHMEHHBIE
MPUEMbI, TPUMEHECHHUE BBIYUCIUTEIBHBIX YCTPOMCTB; HAXOIUTh 3HAYCHHE KOPHS
HATypaJbHOM CTETEeHH, CTETCHH C paIlMOHAIBHBIM TOKa3aTelieM, Jorapudma, Hc-
MOJIB3YsI TIPH HEOOXOIMMOCTH BBIYMCIUTEIBHBIC YCTPOMCTBA; MOJIB30BATHCS OIICHKOM
Y IPUKUIKOHN TIPH MPAKTHYECKUX pacueTax;

— MMPUMEHSTH TIOHSTHS, CBA3aHHBIC C ICTUMOCTBIO IEJIBIX YUCE, IIPU PEIICHUN
MaTeMaTUYECKUX 3a7a4;



— HaXOJUTh KOPHU MHOT'OYJIEHOB C OJJHOM MEPEMEHHOM, pACKIaIbIBaTh MHOI'O-
YJICHB! HA MHOYKUTEIIH;

— BBINIOJIHATDH JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU, IIOJIB30BAaThCA T€OMETPU-
YECKOM MHTEpPIpPETALMEN KOMIUIEKCHBIX YHMCEN, B NPOCTEUIINX CIydasX HAXOAWTH
KOMIUIEKCHBIE KOPHU YPAaBHEHUH C IEHCTBUTENIbHBIMU KO3 (ppULIeHTaMu;

— IIPOBOJUTH NMPEOoOPa30BaHMsI YHUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, BKIIOYA-
IOLIUX CTENEHH, PauKalbl, Jorapu(Mbl 1 TPUTOHOMETpHUECKHue (QyHKIINY;

— HCII0JIb30BATh MIPUOOPETEHHBIE 3HAHUSI U YMEHUS B IPAKTHUUECKOHN IEATENb-
HOCTU U B TIOBCETHEBHOM KU3HU JUIsl IPAKTUUYECKUX PACUYETOB MO (opMyJiaM, BKIIIO-
qast (popMyJIbl, COAEpIKaAIME CTEHEHH, PAJUKaIbl, JOrapuMbl U TPUTOHOMETpUYE-
CKUE (PYHKLIMH, UCHOIb3Ys MPU HEOOXOJUMOCTH CIPAaBOYHBIE MaTepHalbl U IpO-
CTEHIINE BBIYMCIUTEIBHBIE YCTPOMCTBA;

— ONpENEIATh 3HAUCHHE (PYHKUIMU MO 3HAYEHUIO apryMEHTa IMPHU Pa3IudHbIX
criocobax 3aaaHus QyHKLINU;

— CTpOUTh TpaUKU WM3YYEHHBIX (DYHKLMN, BBIMNOIHATH MPeoOpa3oBaHUs Ipa-
buKOB;

— OIKCHIBATh MO rpauKy U 1o GopMyJie MOBEICHNUE U CBOMCTBA (PYHKIIUH;

— peuaTh ypaBHEHHMsI, CACTEMbI YPaBHEHU, HEPABEHCTBA, UCIOJIb3Ysl CBOWCTBA
GyHKUMNA U uX rpaduyecKue NpeACcTaBICHHUS;

— HCTIOJIb30BATh MPUOOPETEHHBIE 3HAHNUS U YMEHHUS B MPAKTUUYECKOUN JesTelNb-
HOCTH U B MOBCEIHEBHOW U3HU JJI1 OMHUCAHUS U UCCIEAOBAHMS C TOMOIIBIO (DYHK-
Uil pealibHbIX 3aBUCUMOCTEN, MPEACTABICHUS UX IpaUUecKy; HHTEpIIpETaLUs Ipa-
(pUKOB peasbHBIX MPOLIECCOB;

— peliath paluoOHaNIbHbIE, MOKa3aTeNIbHbIE U JIOTapu(pMUUYECKHE ypaBHEHUS U
HEPaBEHCTBA, UPPALUOHATIBHBIE U TPUTOHOMETPUUYECKUE YPABHEHNUS, UX CUCTEMBI;

— JI0Ka3aTh HECIIO)KHBIE HEPABEHCTBA;

— pemaTh TECTOBBIE 3a/1a4d C MOMOILNBIO COCTABJIEHUS YPAaBHEHUW U Hepa-
BEHCTB, HHTEPIIPETUPYS PE3YJIBTAT C yUETOM OTPAHUUYECHUI YCIOBUS 33]1a4H;

— n300paxaTh Ha KOOPAMHATHON MJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUN
Y HEPABEHCTB C ABYMS NIEPEMEHHBIMU U UX CUCTEM;

— HaXOJUTh MPUOJIMKEHHBbIE PEIICHHS] YPABHEHUN M UX CUCTEM, HCMOJb3Ys
rpauuecKkuil MeToxI;

— peliath ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C TPUMEHEHNEM IpauyecKux
MIPE/ICTAaBIICHUI, CBONCTB (DYHKIIHI, IPOU3BOIHOIM;

— HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUSI U YMEHUS B MPAKTHUECKOMN JeATeNb-
HOCTH U B MOBCEIHEBHOW KU3HU JJI1 OCTPOEHUS U CIEAOBAHMS MPOCTEUIINX MaTe-
MaTHYECKUX MOJCIICH;

BrinmyckHUK Ha 6a30BOM ypOBHE MOJIYYUT BO3MOKHOCTh HAyUUTHCSL:

— peuaTh npocTelinue KOMOMHATOPHBIE 3a/1a4i METOAOM Tepedopa, a TaKKe ¢
MCITOJIb30BAaHUEM U3BECTHBIX (pOpMyII, TpeyroyibHuka [lackans; Berauciarh Koddpdu-
uueHTsl OuHoma HeioToHa no opmylie u ¢ ucnoias30BaHueM TpeyroibHuka [lacka-
JIs1;



— BBIYUCIISTh BEPOSTHOCTA COOBITUH HA OCHOBE IMOJCYETAa YHCIIAa HCXOJOB
(mpocreiiime cirydan);

— UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUUYECKON JesTENb-
HOCTU U B IOBCEIHEBHOMW JKM3HU JJI1 aHAIU3a PEAIbHBIX YMCIOBBIX JAHHBIX, IPE-
CTaBJICHHBIX B BUJE JuarpaMmm, rpadukoB; A aHaidu3a MHGOpMAIMKU CTaTUCTUYE-
CKOI'0 XapakTepa;

— HAXOJUTh CyMMY OE€CKOHEYHO yOBbIBAIOIIEH T€OMETPUUYECKOM MPOTPECCUU;

— BBIYUCJIATH TTPOU3BOIHBIC U TTEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKITUN, TIPH-
MEHsISl TTPaBUJIa BBIUYMCIICHUS] IPOU3BOHBIX U MEPBOOOPA3HBIX, UCIIOIB3YS CIIPABOY-
HBIC MATEPHUAJIbI;

— HCCIIeIOBATh (PYHKIIMN U CTPOUTH MX TPa(HUKU C ITOMOIIBIO TIPOU3BOIHOM;

— pemaTh 3a7a4 ¢ MPUMEHEHUEM YpaBHEHHUS KacaTeIbHOU K rpaduky (pyHK-
LIUH;

— pemaTh 3a/1aud Ha HAXOXKJCHUE HauOOJIBIIIET0 M HAUMEHBIIETO 3HAYCHUS
GbyHKIUU HA OTPE3KE;

— BBIYUCIISITH MUIOMIAb KPUBOJMHEUHON Tpamneluu;

— MCIO0JIb30BaTh MPUOOPETECHHBIC 3HAHUSI U YMEHUS B MPAKTUYECKON JeATelNb-
HOCTU Y B MOBCEIHEBHOM >KM3HU JIJISI PEUICHUS T€OMETPUUYECKUX, (PU3UUECKUX, IKO-
HOMUYECKUX WM JIPYTUX MPHUKIAJHBIX 3a]a4, B TOM YKCJIEC 3a7a4 Ha HauOOJbIINE U
HaVMEHbIINE 3HAUCHUS C IPUMEHEHUEM alllapara MaTeEMaTUYECKOTO aHaln3a;

— COOTHOCHUTD INIOCKUE TeOMEeTpUUecKre (GUTYPBI U TPEXMEPHBIE OOBEKTHI C UX
OMMCAHUAMU, YEPTEKAMU, U300PAKCHUSIMU; pa3inyaTh U aHAIM3UPOBATH B3aHMMHOE
pacrnoyioxkeHue Gpuryp;

— U300pakaTh TEOMETPUUECKHE (PUTYPBI U TeJa, BBIMOJHATH YEPTEK IO YCJIO-
BUIO 3a]1a4U;

— peliatb reOMETPUYECKHE 3aJ]a4H, ONUPAICh HA U3YUEHHBIE CBOICTBA IJIaHU-
METPUYECKUX M CTEPEOMETPUUYECKUX (DUTYp U OTHOIICHUM MEXIYy HUMHU, TIPUMEHSS
anredpanvecKkuil 1 TPUTOHOMETPUYECKUH amapar;

— IPOBOAUTH JOKA3ATEIIbHBIE PACCYXACHUS MPU PEIICHUM 3a7ay, IOKa3bIBATh
OCHOBHBIE€ TEOPEMBI KypCa;

— BBIUMCJISITh JTUHEHWHBIEC DJIEMEHTBI U YTJIbl B MIPOCTPAHCTBEHHBIX KOH(UTYpa-
USIX, OOBEMBI U TIJIOIIAIA TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI M UX MPOCTEUIIINX
KOMOMHAIHUI;

— IPUMEHATh KOOPJWHATHO-BEKTOPHBIN METOJ Il BBIYUCIECHUS OTHOUICHUU,
PACCTOSIHUM U YIJIOB;

— CTPOUTH CEUCHUSI MHOTOIPAaHHUKOB U U300paKaTh CEUCHHUS TEJI BpaIICHUS;

— MCIO0JIb30BaTh MPUOOPETEHHBIC 3HAHUSI U YMEHUS B MPAKTUYECKON JesaTelb-
HOCTH M B TIOBCEHEBHOM XKW3HU JIJIsl MCCIIEIOBaHUs (MOJICIMPOBAHMS) HECIOXHBIX
MPAKTUYECKUX CUTYaIlMi HAa OCHOBE M3YyYEHHBIX (POPMYJI U CBOMCTB (UTYP; BHIYKC-
JICHUS JUTMH, TUIOMIA/Ie U 00HEMOB TIPH PEIICHUN MPAKTUUECKHUX 3a/1a4, UCIIONb3Ys
py HEOOXOIUMOCTH CIIPABOYHUKU U BBIUYMCIUTENBHBIC YCTPOWCTBA; IPHOOPETCHHUS
MPAKTUYECKOTO OMBITA JEATEILHOCTH, MPEANIECTBYIONIEH MpohecCHOHAIBHOM, B OC-
HOBE KOTOPOH JISKUT JaHHBIA YUCOHBIN TIPEIMET;



1.4. Copepxxanue y4eOHOM JUCHUIITHHBI
(*3Be3110YKO BBIIEIAIOTCS TEMbI 3aHATUH, TPOBOIUMBIX B (JOPME IPAKTUIECKOHN ITOATOTOBKH)

BBEJAEHUE
MarteMaTuKa B HayKe, TEXHUKe, IKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJI0-
TUSIX U MPAKTHYECKOM 1eSTeIbHOCTH.
Lenu 1 3a1aun U3yd4eHusl MaTeMaTUKU pu ocBoeHuu crnernuanbHocteit CIIO.

PA3JIEJI 1. AJITEBPA
TEMA 1.1. PABBUTHUE ITIOHSTHUS O YUCJIIE*
1.1.1 esable u paunoHAJbHBbIE Ynca. JlelicTBUTEIbHBIE YHCIIA.

IpakTnueckoe 3ansTue Ne 1. Apudpmeruueckue AHCTBHUS HAJ YUCIaMHU.

1.1.2. Ilpuénusncennvie epluucnenus.

IIpakTuueckoe 3ansaTue Ne 2. HaxoxaeHue npuOJIHKEHHBIX 3HAYEHUN BeJH-

YHMH U MOTPElIHOCTEeil BLIYUCJICHNH, CDABHEHNE YHUCIIOBBIX BBIPAKEHUM.

1.1.3. Komnnekcuwvie uucna. /leticmeus Ha0 KOMNJIEKCHLIMU YUCIAMU 8 ajleeOpau-
yeckou popme. ['eomempuueckas unmepnpemayusi KOMHIEKCHO20 YUCIA.
Tpuconomempuueckas u noxkazamenvHas opma KOMHIEKCHO20 yucaa. /leti-
CMeuUst HA0 KOMNIEKCHbIMU YUCIAMU 8 MPUSOHOMEMPULECKOU U NOKA3AMElb-
HOU hopmax.

TEMA 1.2. KOPHU, CTEIIEHU U JIOTAPU®MBbI

1.2.1 Kopuu u crenenn. KopHu HaTypaJlbHON CTENEHU U3 YUCIA U UX CBOM-
CTBA.

IpakTuyeckoe 3ansaTue Ne 3. Beruncnenue u cpaBHeHUE KopHel. Brimomxe-
HHE PACUETOB C PAJUKAIAMMU.

1.2.2. CteneHu ¢ paHOHAJLHBIMYU NMOKA3ATEJSIMHU, UX cBoiicTBa. CTerneHn
C JEUCTBUTEIILHBIMU MMOKA3aTENAMU, UX CBOMCTBA.

1.2.3. Ceoitcmea cmenenu c oeiicmeumenbHvim nokazamenem. IIpeodpaso-
BAHUE PALIMOHAIBHBIX, UPPALUOHAIBHBIX CTEIIEHHBIX BBIPAKEHUM.

IpakTuueckoe 3ansaTue Ne 4. HaxoxxneHue 3Hau€HUN CTEMEHEH ¢ paiuo-
HaJIbHBIMU [TOKA3aTEIISIMHU.

IIpakTuyeckoe 3ausitue Ne 5. Perienue uppamoHalIbHBIX YPAaBHEHUI.

IpakTnueckoe 3ansiTue Ne 6. CpaBHenue creneneid. [Ipeo6pazoBanus BeIpa-
YKEHUH, COAEPKAILINUX CTETICHH.

1.2.4. IlpeoOpa3oBaHue MOKa3aTelbHbIX BbipaxkeHuil. IlpeodpazoBanue
ajreOpan4ecKuX BbIPaKEHUI.

IpakTnueckoe 3ansaTue Ne 7. PereHue nokasaTeabHbIX YpaBHEHUM.

1.2.5 Jlorapu¢m. Jlorapudm uucia. OCHOBHOE JTorapupMUIecKoe TOXIECTBO.
JlecsTuunbie U HATypaibHbIe Jorapudmel. [IpaBuna neiictBuii ¢ gorapudmamu. Ile-
pexoj K HoBoMy ocHoBaHuI0. [IpeoOpazoBanue morapuMUIeCKuX BHIPAKCHHM.

IIpakTuueckne 3ausaTuss Ne 8. Haxo:knenue 3HadeHuid Jorapudgma mno
NPOU3BOJILHOMY OCHOBAHUI0. [Iepexo1 OT 0AHOTO OCHOBAHMUS K IPyromy.

IpakTuyeckue 3ansaTust Ne 9. Boruucnenre u cpaBHeHUE JIOTapudhMOB.



IpakTnueckoe 3ansaTue Ne 10. [IpubnmxkeHHbIE BBIUMCICHUSI U PEIICHUS
MPUKIIATHBIX 3a71a4.
IpakTnueckoe 3ansaTue Ne 11. Pemenue norapudmMudeckux ypaBHEHHUH.

TEMA 1.3. OCHOBbI TPUTOHOMETPUU*

1.3.1 Pagunannas mepa yrua. Bpamareabnoe gpuxenue. CuHyc, KOCUHYC,
TaHI€HC U KOTAHT€HC YHCIIA.

IpakTnueckoe 3ansaTue Ne 12. Pajqnannslii METOI U3MEPEHUS YIJIOB Bpalle-
HUS U CBSI3b C TPAyCHOU MEPOM.

1.3.2. OcHOBHbIE TPUTOHOMETPUYECKHE TOKIECTBA.

IIpakTuyeckoe 3ansaTue Ne 13. @opmyna npuBefeHusi. OCHOBHBIC TPHUTOHO-
MCTPHUYCCKUC TOKACCTBA

IpakTueckoe 3ansaTue Ne 14, opMybl CI0KEHHUS.

IIpakTuyeckoe 3ansaTue Ne 15. @opmysbl ABOMHOTO apryMeHTa, (popMyJibl
YABOCHUS.

1.3.3 @opmynst nonosunnozo yana.

1.3.4 IlpeoOpa3zoBaHue cyMMbl TPUTOHOMETPUYECKUX (PYHKUMIA B NMPoOU3-
BeJeHHue U 00paTHO.

IIpakTuyeckoe 3ansaTue Ne 16. [IpeoOpa3zoBaHue CymMMbl TPUTOHOMETpPUYE-
ckux (yHKIUN B MPOU3BE/ICHNE, U OOPATHO.

1.3.5. Buipasicenue mpuzonomempuueckux YyHKyuil yepes manzeHc nouo-
B8UHHO20 apZymMeHma.

1.3.6 IIpocTeiiniue TPUroHOMeTPUYECKHE YPABHEHHUSI.

1.3.7 Ilpocmeiiuwiue mpuzonomempuueckue HepaseHcmea.

IMpakTuueckoe 3ansaTue Ne 17. [Ipocreliiiine TPUroHOMETPUUECKHE YPaBHE-
HUS U1 HEPABEHCTBA.

1.3.8 OOpaTHble TpUroHoMeTpuueckue GyHKIUH. apKCHHYC, apKKOCHHYC,
apKTaHT€HC YucIa.

IIpakTuyeckoe 3ansatue Ne 18. O6paTHbie TPUTOHOMETPUIECKUE PYHKIINU

1.4. ®YHKIIUH, UX CBOMCTBA Y TPA®UKN*

141 ®dyuxkuuu. O6macTh ompenesieHUss U MHOXECTBO 3HA4YEHUH; rpaduk
byHKIMHU, TOCTpoeHHEe TpapuKoB (GYHKIUN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMH.
CpoiicTBa (DyHKIIMHM: MOHOTOHHOCTH, Y€THOCTh, HEYETHOCTh, OTPAaHUYEHHOCTh, TIEPH -
OMYHOCTh. [IpoMexxyTkn Bo3pacTaHUsi W yObIBaHWs, HauOOJbIIEe W HAWUMCHbBIIICE
3HAUCHHUS, TOYKH OHKcTpemMyMma. ['paduueckas wuHTEepnpeTanusa. ApuOMETHUCCKHEC
onepauuu HaJ GyHKUUAMH. CrioxHas GyHKUIHS (KOMITO3HULIMS).

IIpakTuueckoe 3ausitue Ne 19. [loctpoenue u uyrenune rpadukoB QyHKITUA.

1.4.2 TipuMmepbl GyHKIHMOHAIBbHBIX 3aBUCUMOCTEH B peajbHBIX Mpoleccax
U SIBJICHUSIX.

IpakTnueckoe 3ansaaTue Ne 20. [Ipumepsl 3aBUCHMOCTEN MEXKy MEpPEMEH-
HBIMH B PEAJTbHBIX MPOIIECCaX U3 CMEKHBIX TUCITUILIVH.

1.4.3 Ilonamue o nenpepwvienocmu gynxyuu. Odbpamusie gyuxkyuu. Obaacme
onpeodenenusi u obnacms 3HaveHuti oopamuou Qyuxyuu. I'pagux oopammuoit ghynk-
uuu.



1.4.4 CreneHnble, moka3arejibHble, JorapupMuyecKkue ¥ TPUTOHOMETPH-
yeckue pynkuun. OOpaTHbie TpUroHomeTpuueckue GyHkuuu. Onpeaenenus GyHK-
Ui, UX cBoMcTBa U rpaduku. [IpeodpazoBanus rpaduxos. [lapanneabHbIiil MepeHOC,
CUMMETPHUSI OTHOCUTEIBHO OCEH KOOPAMHAT U CUMMETPUSI OTHOCUTEIIBHO HAdayia KO-
OpIMHAT, CAMMETPUSI OTHOCUTEIIBHO MPSIMOU Y=X, PACTSHKEHUE U CKATUE BIOJIb OCEU
KOOpAUHAT.

IIpakTnueckoe 3ansatue Ne 21. HenpepbiBHbIe U nepuoanveckue QyHK-
muu. Omnpenenenue ¢ynkumii. MccnenoBanume ¢ynkiuu. CBoicTBa JTWHEWHOW, KBajpa-
TUYHOM, KyCOYHO-JIMHEHHON M JpOOHO- JTUHEWHOW (YHKITHI

IIpakTnueckoe 3anaTue Ne 22. QOOparHble TPUTOHOMeETpHYEeCKHEe (PYHK-
uuu. CpolicTBa W TpapuWKH CHUHyCa, KOCHHYCa, TaHTeHca W KoraHreHca. OOpaTHbIC
(GyHKIMU U X TpadUuKu

IIpakTnueckoe 3ansatue Ne 23, IIpukiaagnbie 3agaun. [IpeoOpasoBanus rpa-
dbuka ¢yHkuun. ['apMoHHUYECKHEe KOIeOaHMS.

TEMA 1.5 YPABHEHUS N HEPABEHCTBA*

1.5.1 YpaBHeHus U cucTeMbl yPaBHeHUI. PaninoHanbHble, UppalliOHAIbHBIE,
MOKa3aTelbHbIC, TPUTOHOMETPUUYECKUE YPABHEHHUSI U CUCTEMbl ypaBHeHUH. PaBHO-
CWJIBHOCTh YpaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHBIE MPUEMBl PEIICHHS PallhO-
HaJIbHBIX, HUPPAlMOHAIBHBIX, IMOKA3aTebHBIX M TPUTOHOMETPUUECKUX YpPaBHEHUU
(pa3noxeHue Ha MHOKHUTEJM, BBEICHUE HOBBIX HEM3BECTHBIX, IMOJCTAHOBKA, rpadu-
YECKHUI METON).

1.5.2 HepaBencrBa. Ucnosib3oBanue CBOMCTB U rpadpukoB GyHKUMA npu
pelllecHUN YPABHEHUI M HEPaBeHCTB. PallvoHanbHbBIE, MppAllMOHAIBHBIEC, MOKa3a-
TeJbHbIE HepaBeHCTBa. OCHOBHBIE MPUEMBbl UX penieHus. Meros unrepsaion. 1300-
paXX€HUE Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA PELICHUN ypaBHEHUW U Hepa-
BEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

1.5.3 Tpuzonomempuuecxkue nepasencmea. OcrhogHvle npuemsvl UX PEUIeHUA.

IIpakTuueckoe 3ansitue Ne 24, IlpeoOpasoBanue ypaBHeHuil. [loka3aTens-
HBIE, JorapuMUUecKre, TPUTOHOMETPUYECKHE YPABHEHHUS.

IpakTuyeckoe 3ansaTue Ne 25, Vcnonp3oBaHue CBOMCTB U rpadukoB (PyHK-
UM TSI pEIIEHUs] YPaBHEHUN U HEPABEHCTB.

1.5.4 IlpuMeHeHMe MaTeMATHYECKMX METOJ0B /JIsl pelleHHus CoJeprKa-
TeJbHBIX 32124 M3 Pa3jIMYHBIX 00/1acTedl HAYyKH W NpakTuku. MHTEpnperanus
pe3ynbTaTa, y4eT pealbHbIX OrpaHUYECHHM.

IIpakTnueckoe 3ansitue Ne 26. PenieHue coaep:kaTebHBIX 32/1a4 U3 pa3-
JUYHBIX 00J1acTell HAYKM M NpPakTUKH. Kopuu ypaBHeHuil. PaBHOCHIBHOCTH ypaB-
HeHull. OCHOBHBIE NPUEMBI PELIEHUsl YpaBHEHUM. PelleHne cuctem ypaBHEHM.

TEMA 1.6. KOMBUHATOPHUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEHN
1.6.1 OcHoBHBIE MOHATHS KOMOMHATOPUKHU. 3a7]a4u Ha TOJICUET YUCTIA pa3-
MEILIEHHH, IEpEeCTaHOBOK, coueTaHui. Pelienue 3a1ay Ha mepedop BapuaHTOB.
IIpakTuueckoe 3ansaTue Ne 27. PemieHne KOMOMHATOPHBIX 3a1a4. Vcropus
pa3BUTHUSI KOMOMHATOPHUKU, TEOPUU BEPOSITHOCTEH U CTATUCTUKU U UX POJIb B Pa3IHU-



HBIX cpepax YermoBeUECKOU Ku3HeaeaTenbHocTu. [IpaBuna komOunaTopuku. Pazmernie-
HUSI, COYCTAHHSI M IEPECTAHOBKHU.

1.6.2 ®opmyna o6unoma Hpiotona. CBoiicTBa OMHOMHHAIBHBIX KOYPPUITH-
eHTOB. TpeyronpHuk Ilackans.

IIpakTnyeckoe 3ansatue Ne 28. ®opmyna 6uHoMm Hpiotona. TpeyrompHuk
[Tackass.

IIpakTnueckoe 3anaTue Ne 29. Pemenue npukiaaHbIX 3aad.

1.6.3 CoObITHE, BEPOSITHOCTH COOBLITHS, CJI0KeHHEe U YMHOKEHUE BepOosiT-
HOCTeil.

IIpakTuyeckoe 3ansaTue Ne 30. Kinaccuueckoe onpenesieHue BepOSTHOCTH,
CBOMCTBA BEPOSITHOCTEM, TEOpEMA O CYMME BEPOSITHOCTEN.

IIpakTnueckoe 3ansaTue Ne 31. Beruucnenue BepostHocTed. I[lpukiaaHbie
3a/1ayu.

1.6.4 IlonsiTHe 0 HE3aBUCUMOCTH COOBITHIA. JlUcKpeTHAs c/iydyaiiHasi BeJIu-
YHHAa, 3AK0H ee pacnpelejaeHusi. YnCI0BbIe XapaKTEPUCTUKU TUCKPETHOMN Cilydan-
HO BenuuuHbI. [IoHsATHE O 3aKOHE OONBIINX YUCEIL.

1.6.5 IlpeacraBienue JaHHBIX (TaOIUIBI, TUArpaMmbl, Tpadukm). ['eHepas-
Hasi COBOKYITHOCTb, BBIOOpKa, cpenHee apudmerndeckoe, menuana. [lonsaTue o 3a-
Aa4YaX MATEMAaTHYECKON CTATUCTHKH.

1.6.6 Pemienne nmpakTu4ecKHX 3aa4 ¢ IpMMeHeHUEM BePOSTHOCTHBIX Me-
TOHOB.

IIpakTnuyeckoe 3ansatue Ne 32. IlpencraBnenue 4yucioBeiX AaHHBIX. [Ipwm-
KJIaJIHbIC 3a/1a4H.

PA3JIEJI 2. HAYAJIA MATEMATHUYECKOT'O AHAJIU3A
TEMA 2.1. HOCJEJOBATEJIBHOCTH

2.1.1 Cnoco0bl 3aJaHUsA U CBOICTBa YHCJIOBBIX MOC/I€I0BATEIbHOCTEIA.
CyMMupoBaHue TOCIE0BaTENIbHOCTEH. beckoHeUHO YObIBaroias reoMeTpuyecKast
IIPOTPECCHS U €€ CyMMa.

IIpakTnyeckoe 3anaTue Ne 33. UncnoBas mocieq0BaTeIbHOCTD

IIpakTnueckoe 3ansaTue Ne 34, beckoHeuHo yObIBaromiasi reoMeTpuyecKas
IPOrpeccusl.

2.1.2 ITonamue o npeoene nocneoosamenvnocmu. Cywecmeosanue npeoena
MOHOMOHHOU 02PAHUYEHHOU NOCIe008AMELHOCTI.

IIpakTuyeckoe 3ansitue Ne 35. [Ipenen nocienoBaTeIbHOCTH.

TEMA 2.2. MIPOU3BOJHASA U EE IPUMEHEHUE*

2.2.1 TlonsiTue 0 MPOU3BOAHON (PYHKUMHU, ee TeoMeTPpUYeCKHil U pusmnye-
CKMii CMBICJ. YpaBHEHHUE KacaTelbHOU K Tpaduky dhyukmmu. [Ipon3BoaHbIE CyMMBI,
Pa3HOCTH, IPOU3BEACHUS, YacTHbIE. [[pOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYyHK-
1007178

IpakTnueckoe 3ansaTue Ne 36. [Ipon3BonHas: MEXaHUUECKUN U TEOMETPUYE-
CKUI CMBICII IIPOU3BOIHOM.

IIpakTuyeckoe 3ansitue Ne 3/. YpaBHEeHUE KacaTeIbHOM B 0011IEM BH/IE.

IpakTueckoe 3ansaTue Ne 38. [Ipasuna u popmynsl nuddepeHIupoBaHus.



2.2.2 TlpumeHeHUe MPOU3BOJAHOM K McCJIe0BAHNI0O (DYHKIUIT U MOCTpoe-
HHMIO Ipa(puKOB.

IIpakTuueckoe 3ansitue Ne 39 VccnenoBanve GyHKIMH ¢ IIOMOIIBIO TIPOM3-
BOJTHOM.

2.2.3 IlpousBoaHble 06PaTHON (PYHKIUM U KOMIO3UIUM PYHKIMMN.

2.2.4 TlpuMepbl UCNOJb30BAHUS MPOU3BOAHON /sl HAXOKIEHUS HAMITYY-
LIero peleHus B MPUKJIAAHBIX 3a1a4aXx.

IIpakTnueckoe 3ansitue Ne 40. Haxoxxnenne HanOOIbIIEro, HAUMEHBIIETO
3HAYEHUS M SKCTPEMAIIbHBIX 3HAYCHUHN (PYHKIINU.

2.2.5 Bropasi npou3BoaHas, ee reoMeTpuyeckuii U (pu3MUeckuii CMbICI.
HaxoxneHne ckopocTH Ji1s mpoliecca, 3aJaHHOro (POpMyJIoN U rpa@uKoM.

TEMA 2.3. HIEPBOOBPA3HAS U UHTEI'PAJI

2.3.1 IlepBooOpa3Hasi u uHTerpaj. llpuMenenue onpeneneHHOrO0 WHTETpaia
JUI  HAXOXKJICHUSA IUIOIIA[M KpUBOJMHEWHOW Tpaneuuu. Popmyna HperoTtoHa-
Jletonuma. [IpuMepsl npuMeHEeHHsI HHTETpasia B PU3UKE U T€OMETPHH.

IIpakTnueckoe 3ansiTue Ne 41. HemocpeacrBeHHOe MHTerpupoBanme. 1u-
Terpaj v IepBooOpa3Hast

IpakTuyeckoe 3ansitue Ne 42. luterpupoBaHrue METOJ0M 3aMEHBI TIepeMEH-
HOM.

IIpakTuyeckoe 3ansitue Ne 43. IHTerpupoBaHue Mo 4acTsM.

IIpakTuyeckoe 3ansitue Ne 44. BoruuciieHue onpeieieHHbIX HHTETPAJIOB.
Teopema HproTona—IJleiibama

I[IpakTuyeckoe 3ansitue Ne 45. [I[puMeneHue uHTerpanga K BbIYUCICHUIO (Pu-
3UYECKUX BEJIMYMH U IUJIOMIAJEH.

PA3JIEJ 3. TEOMETPUSA
TEMA 3.1. HPAMBIE U IIJIOCKOCTH B ITPOCTPAHCTBE*

3.1.1 B3aumHoe pacmoJio:keHHe IBYX NPsIMBbIX B TpocTtpaHcTBe. [lapan-
JEABHOCTh NPSIMOM M IUIOCKOCTH. [lapamnensHocTh Mmtockocrent. Ileprnienaukynsp-
HOCTb IPSIMOM U IIJIOCKOCTH. llepneHauKyisip u HaKJIIOHHAs. YTOd MEXAY MPSMOU U
IJIOCKOCTBIO. JIByTpaHHBIA yroJl. YTOJI MEXKAY IUIOCKOCTAMU. llepneHauKyIspHOCTh
JBYX IIJIOCKOCTEH.

IIpakTnueckoe 3ansitue Ne 46. B3aumHoe pacnoJio:xkeHue NpAMbIX U IUIOC-
KocTel. [Ipru3HaKd B3aMMHOIO pacloJIOKEHUsS MPSIMBIX. YTOJI MEXIY NPSIMBIMHU.
[lepnenaukysip ¥ HAKJIOHHASA K INIOCKOCTHU. Y TOJI MEXAY OPSIMOM U TIOCKOCTBHIO

IIpakTnueckoe 3ansaTue Ne 47. TeopemMbl 0 B3aUMHOM PacHOJIOKEHHUU
NPSAMOM U IJIOCKOCTH. TeopeMa 0 Tpex NMeprneHaAuKyJsipax

3.1.2 T'eomeTpuyeckue npeodpa3oBaHusi NPOCTPAHCTBA: APALICITHHBIN T1€-
PEHOC, CHMMETPHSI OTHOCUTENBHO IIOCKOCTH.

IIpakTnueckoe 3ansaTue Ne 48. [Ipu3Haku 1 CBOMCTBA MAPAJUIENBHBIX U MEP-
MEHIUKYJISIPHBIX TIIOCKOCTEN.

IIpakTnueckoe 3ansatue Ne 49. PaccrosiHue OT TOYKM 10 IJIOCKOCTH, OT
NpAMON 10 INIOCKOCTH. PaccrosHMe MeXIy IIOCKOCTAMM, MEXIY CKpEIIHUBaIO-
HMIMMUCS TPSIMBIMH, MEXAY MPOU3BOJIbHBIMH (PUTYypamMHu B MPOCTPAHCTBE



3.1.3 [MapajuejibHOE MPOEKTUPOBAHME U €r0 CBOMCTBA. B3anmHoe pacroso-
xeHue. M300pakeHne MpoCcTpaHCTBEHHBIX (PUTYP.

IpakTuyeckoe 3ansaTue Ne 50. [TapamienbHoe MPOEKTUPOBAHUE U €TO CBOM-
CTBA.

3.1.4 IThowaov opmozonanvHoll nPoOEeKyUU.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmocoHanbHOU NPOex-
YUY MHO20)20/TbHUKA.

TEMA 3.2. MHOI'OI'PAHHUKHA

3.2.1 BpinykJjble MHOTOIPaHHUKHU. BepimnHel, pedpa, TpaHi MHOTOTPaHHHU-
ka. PazBepTka. MHOrorpanssie yriel Teopema Jidsepa.

3.2.2 Ilpusma. [Ipsimasi u HakJoHHAsi npu3Ma. [IpaBuiabHas npu3zma.

3.2.3 MMapamnenenunen. Kyo. Ilupamuaa. IlpaBunbHas nupamuga. YcedeH-
Has nupamuja. Terpasap. CumMmeTpun B KyOe, B Mapajuiejenunesie, B Ipu3Me U M-
pamuze. CeueHus Kyoa, MpU3Mbl U TUPaAMUIBIL.

3.2.4 TlpeacraBjieHue 0 MPABWIbLHBIX MHOTOTPpaHHUKAX (TeTpaszpe, Kyoe,
OKTa3pe, A0JEKadApe U UKOCASPE).

IIpakTnueckoe 3ansitue Ne 52. Pa3nuuHble BUJIBI MHOTOTPaHHUKOB. WX
U300paKeHUsI.

IIpakTuyeckoe 3ansitue Ne 53. CeueHusi, pa3BepTKH MHOTOTPAHHHUKOB.

TEMA 3.3. TEJIA U IIOBEPXHOCTHU BPALLIEHUSA
3.3.1 Ilmaunap u KoHyc. YceueHHbld KoHyc. OCHOBaHUE, BBICOTA, OOKOBas
MOBEPXHOCTh, 00pa3zytouias, pa3BepTka. OceBble CEUEHUs U CEUCHHS], MapajlieIbHbIe
OCHOBAHHUIO.
3.3.2 Llap u cepa, ux ceuenue. KacareibHas njockocTsb K chepe.
IIpakTuueckoe 3ansatue Ne 54. Ilnomaas nosepxHocTu. CuMmMeTpus Te
BpallleHUs1 1 MHOTOTPAaHHMKOB. BU/Ibl cCHMMETpHUii B MPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B TEOMETPUN*

3.4.1 Oobem u ero usmepenme. Murerpansuas gopmyna oobema. @opMyibl
o0BeMa Ky0a, MpSIMOYTOJIBLHOTO MapalijIeNIeuIe 1a, TPU3MBbI, [IMJIUHIPA.

3.4.2 ®opmyJibl 00beMa NMPAMUAbI U KOHYCA.

3.4.3 ®opmyJibl IUIOUIAIN IOBEPXHOCTEH MUJIMHIPA U KOHYCA.

344 ®opmyabl  o0bemMa mapa M Wiomaad  cdepsl.

IpakTnueckoe 3ansaTue Ne 55. Berunciienue miomaaei 1 00LeMOB.

3.4.5 Tlogo6ue Tes. OTHOLIEHUE MJIOIIA/Ieli MOBEPXHOCTEl U 00HEMOB 10-
JTOOHBIX TeJI.

TEMA 3.5. KOOPJIUHATBI U BEKTOPBI*

3.5.1 IIpsimoyroJjibHasi (IeKapTOBA) CMCTEMA KOOPAMHAT B MPOCTPAHCTBE.
dopMyna pacCTOSTHUS MEXAY IBYyMS TOUYKaMHU. YpaBHEHHUS Cdepbhl, MIOCKOCTH U
MIPSIMOM.

3.5.2 Bektopbl. Moayns BekTopa. PaBeHcTBO BekTOpoB. Ci10KE€HHUE BEKTOPOB.
YMHOXKEHHE BEKTOpPA HA YKCIO. Pa3noxkeHne BEKTOpa MO HaMPABJICHUSAM. YTOJ MEX-
Ty TIBYMSI BEKTOPaMH.



3.5.3 IIpoexknusi BekTopa Ha och. KoopauHatel BekTopa. CkajasipHoe npo-
u3Be/JeHle BEKTOPOB.

I13 Ne 56. Bekropsl.

I3 Ne 57 YpaBHeHHe OKpY>XHOCTH, chepbl, II0CKOCTH. PaccTosiHne Mexmy
TOYKAMHU.

JlelicTBUSI ¢ BEKTOPaMM, 33/IaHHbIMH KoopauHaTtamu. CKansipHOE Mpous-
BEJICHHE BEKTOPOB.

BexkTopHoOe ypaBHeHHEe NPAMOMN U IJIOCKOCTH. VICIIOIb30BaHUE BEKTOPOB
IIPU JI0KA3aTEeIbCTBE TEOPEM CTEPEOMETPHUU.

3.5.6 Ucnosib30BaHHe KOOPAMHAT M BEKTOPOB NPH pellleHNH MaTeMaTuyde-
CKMX M IPUKJIATHBIX 32/1a4.

JI1si BHEAYIUTOPHBIX 3aHATUM CTYyACHTaM Hapsly ¢ pElICHUEM 3a1ay U BbI-
IIOJIHEHUEM IIPAKTUYECKUX 3aJaHUN MOYKHO IIPEIJIOKUTH TEMBI MCCIIEN0BATEIbCKUX
U pedepaTuBHBIX pabOT, B KOTOPHIX BMECTO CEPUH OTIAEIBHBIX MEJIKHUX 3a1ad U
YOPKHEHUN NpejiaratoTcs CIOKETHBIE 3a/laHus, TPEOYIOIINE JIUTEIbHOU padoThI B
paMKax OJHOW MaTeMaTWYeCKOW CHUTyalUudh. DT TEMbl MOTYT OBITh KaK WHAUBHUIY-
aNbHBIMU 33JaHUSMH, TaK U TPYIIIOBBIMH ISl COBMECTHOTO BBINIOJIHEHHUS HCCIENO-
BaHUS.

ITPUMEPHBIE TEMbI PE®EPATOB (1OKJIAOB),
NHIANBUAYAJIBHBIX ITPOEKTOB

HenpepbiBHbBIE 1pO0H.

[IprMeHeHUE CINOKHBIX MPOLEHTOB B dKOHOMHUYECKUX pacyeTax.
[TapaitennbHOE MPOEKTUPOBAHUE.

CpenHue 3Ha4eHUs U UX IPUMEHEHNE B CTATUCTHUKE.
BekTopHoe 3a1aH1e NPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
CrnoxxeHue rapMOHMYECKHUX KOJIeOaHuil.

['paduueckoe penieHre ypaBHEHUI 1 HEPABEHCTB.
[IpaBuIibHBIE ¥ TOJIYITPABUIIBHBIE MHOTOTPAHHUKHU.
Konuueckue ceueHus u ux MpUMEHECHHUE B TEXHUKE.

0. [onstue nuddepeHnnana u ero NPUIOKEHUSI.

1. CxeMbl HOBTOPHBIX UCTIbITaHUN BepHyu.

2. HccnenoBanve ypaBHEHH U HEPABEHCTB C MTapaMETPOM.

FRBPOO~NOOGOR~WNE



2. CTPYKTYPA U COAEPKAHUE YUEBHOMN JUCIUILIMHBI

2.1. O0beM y4eOHOH TMCHUILTHHBI M BHIbI YUeOHOM padoThI
B tabnuiie ykazan o0bEM BpeMeHH, 3allJIaHHPOBAHHBIA Ha pea3alliio BCEX

BHUJIOB YueOHOM pabOTHI:

Buj yueOHoit paboTnl

Oobvem uacoe

MakcumajibHas yueOHas Harpy3Ka (Bcero) 270
B TOM 4HCJIe B (popMe MpaKTHUECKOMW MOATOTOBKH 140
Oo6s13aTesibHAs Ay IMTOPHAs YueOHasi Harpy3Ka (Bcero) 234
B TOM YHCIIE:

JEKUUHU 120

MPaKTUYECKHUE 3aHATH 114

PO eCCHOHATBHO - OPUCHTUPOBAHHOE CO/ICPKaHHE 30
KoncyabTanun 30
IIpomesicymounas ammecmayus 6 popme  IK3aMeHa 6

2.2. TemaTu4eckuii nJiaH o011eo0pa3oBaTe/IbHON y4eOHOM TUCUUIIIMHBI

OVY/.04. MaTemaTuka

Maxke. KoJsimyecTBO ayIMTOPHBIX YaCcOB
y‘leﬁ B T.4. B
Ne HaumenoBanue ) dopme IpakTuy. (ce-
Harpy3ka Teopernu.
TeMbI pa3iesioB U TeM Bcero NpaKkTH- MMHapCKHUe)
CTyJAeHTa qeCKOii o0yueHue SAHSTHSI
(ac) TOATOTOBKH
Beeznenue 2 2 2 -
Pa3znen 1. Aureopa 124 124 60 64
11 Pa3zButne mossatus o 10 10 5 4
qHcIe
12 KopHu, crenenn wu 8 28 10 18
Jorapupmbl
13 OCHOBBI ~ TPHUIOHO- 30 30 16 14
METpHUHU
14 DYHKIHH, HX CBOH- 18 18 10 8 10
CTBa U TrpauKu
15 VYpaBHeHUsI U Hepa- 14 14 8 6
BEHCTBA
Komb6unaropuxka,
1.6 CTaTHCTHUKA U TEOpUs 24 24 12 12
BEPOSITHOCTEN
Paznen 2. Hauama
MaTeMATHYeCKOro 42 42 16 26
aHaJIM3a
2.1 IocienoBaTenbHOCTH 10 10 4 6
2.2 [MpomsBomHass u ee 20 20 10 10 10




pUMEHEHHE
23 [TepBooOpaznas u 12 12 5 10
MHTETpal
Pazgen 3. I'eomer- 66 66 0 %
pus
31 IIpsiMble M TIOCKO- 20 20 8 12
CTH B POCTPAHCTBE
3.2 MHororpaHHUKU 12 12 8 4
33 Tena u moBepxHOCTH 6 5 4 5
BpAILICHHUS
34 W3mepenuss B reo- 12 12 10 10 2
METpUH
35 Koopaunatsl u Bek- 16 16 12 4
TOpBI
Koncyasranuu 30
JK3aMeH 6
Hroro 270 234 30 120 114
Koncyabranuun
no yuyeoHoii nucuuniaune OYJ1.04 Marematuka, 30 yacoB
Ne Ne Henenn HanmenoBanue TemMbl Koun-
KOHC- | 10 no BO
MU | IJ1a”y | gpakrty 4acoB
1. 8 WupuBuyanbabiii poekT. [IoAroToBUTENBHBIN dTam: ONpe/ie- 2
JIEHUE PYKOBOJUTENEH MPOEKTOB; TOUCK MPOOJIEMHOTO T10-
IS,
2. 9 WNuauBuayanbHbii poekT. [I0ATOTOBHUTENBHBINA 3Tal: BBIOOP 2
TeMbl M €€ KOHKpeTu3amnus; (HOpMHpPOBAHUE MPOCKTHOU
TPYIIIIbI
3. 10 WHauBuaya bHbli poekT. [I0MCKOBBIM dTar: YTOYHCHHE Te- 2
MAaTHUYECKOTO MOJIL U TEMBI IIPOEKTA, €€ KOHKPETU3ALUS
4. 11 WNHauBuyanbHbIi PoeKT. [TOMCKOBBIN JTar: OMpeaelieHUe U 2
aHajn3 MpoOJIEMbl; TOCTAHOBKA IIEJIM MPOEKTA
S. 12 UnauBuayanbHblii  MPOEKT. AHAIUTHYECKMH OSTam: aHamu3 | 2
umeroleics: nadopmaruu; coop 1 u3ydeHue HHPopMaIuu;
MOWCK ONTHMAJILHOTO CIOCO0a AOCTHKEHHS IENH MPOEKTa
(aHanM3 anbTEpHATUBHBIX PEIICHUI), TMOCTPOEHUE alro-
pUTMa AEeSTETbHOCTH COCTABIICHUE TIJIaHA peaii3aluy Mpo-
€KTa: MOIIaroBoe TNIAHUPOBAHKE PAa0OT; aHAIN3 PECypCOB
6. 13 Anrebpa 2
7. 14 Pemenwne 3amaq o anredpe 2
8. 15 Havana MareMaTH4ecKoro aHajimsa 2
0. 16 Perenue 3aa4 1o HayajgsaM MaTeEMaTHYECKOTO aHAJIA3a 2
10. 30 NupuBunyansHelii MpoekT. [IpakTudeckuil srai: BBIIIOJIHEHHUE 2
3aIUIaHUPOBAHHBIX TEXHOJIOTUYECKUX OIEpALUi; TEKYIINUN
KOHTPOJIb KaYECTBA;
11. 31 WuauBuyanbHbId TIPOeKT. [IpakTHuecKuil STam: BHECCHHE 2
(mpu HEOOXOUMOCTH) M3MEHEHHN B KOHCTPYKLHUIO U TeX-




HOJIOTHUIO

12. 32 VnauBuayanbHbli 1poekT. IlpesenTanmonssni stam: Iloaro- 2
TOBKA MMPE3EHTAIMOHHBIX MaTepuasioB; lIpesenTanus mpo-
€KTa;

13. 33 UnauBuayanbHbii mpoekt. IpesenTannonnsi stan: M3yueHue 2
BO3MO)KHOCTEH HCIIOJIb30BaHUS PE3YJbTaTOB MPOEKTA (BbI-
CTaBKa, Mpojaka, BKIIOUYCHHE B OAHK MPOCKTOB, MyOsIMKa-
1S

14. 34 WNuauBunyansHblil IpoekT. KOHTposIbHBIN Tan: aHaIu3 pe- 2
3yJIbTATOB BBIMIOJHEHUS IPOEKTA; OI[EHKA KaY€CTBA BBIMOJI-
HEHUS ITPOEKTA

15. 42 ['eomerpus Pemenure 3a1au mo reoMeTpun 2

Hroro | 30




2.2. XapaKTepUCTHKA OCHOBHBIX BU/I0B YU4e0OHOIi 1esiTeIbHOCTH CTY/ICHTOB

Ne
n/n

Copaepxxanue o0y4eHust

XapakTepucTHKA OCHOBHBIX BU/I0B Y4€OHOIi 1eSITe IbHOCTH
CTYJ1€HTOB (HAa yPOBHE Y4eOHbIX JeiCTBHI)

1.

BBenenue

O3HaKOMJIEHUE C POJIbI0 MATEMATHKU B HayKe, TEXHUKE, SKOHO-
MHUKE, WH(OOPMAITMOHHBIX TEXHOJOTHSIX M TPAKTHYCCKOH mesi-
TenbHOCTH. O3HAKOMJICHHUE C HEJISIMU U 33Jja4aMi U3y4YEeHUs Ma-
TeMaTUKHU pu ocBoeHuHu cnenuanbHoctet CI10

AJITEBPA

PasBurtne IIOHATHA (¢}
qHuCJIC

Brinonnenune apupmMernueckux ASMCTBUIM HaJ YHUCIaMH, COYe-
Tas yCTHbIE U IMCbMEHHBIE IPUEMBI.

Haxoxnenve npuOImKeHHbIX 3HAYEHUNW BEJIMYKMH U MOTPEIIHO-
cTel BBIYHMCIICHUH (aOCOJIFOTHOW M OTHOCHUTEIBHOW); CPaBHECHHE
YUCJIOBBIX BBIPAKEHUM.

Haxoxnenue omub0k B MpeoOpa3oBaHUSIX U BBIYUCICHUAX (OT-
HOCHUTCSI KO BCEM ITYHKTaM MPOTPaMMBbl).

Kophu, crenenu, nora-
pudMbI

O3HakOMJICHHE C IIOHATHEM KOpPHA N-U CTENEHH, CBOMCTBAMH
pasuKalioB U paBUIaMH CPaBHEHUS KOpHEH.

DopMyIUpOBAaHUE ONPENEICHUS KOPHSA U CBOMCTB KOpHEH. Bri-
YUCJIEHUE U CPAaBHEHUE KOpPHEH, BBINOJIHEHUE MPUKUAKU 3HaYe-
Hus KopHs. [IpeoOpa3oBanue 4yMCIOBBIX U OYKBEHHBIX BbIpaXKe-
HUU, COIepKAIIMX PaJUKAIIBL.

Brinonnenue pacueroB 1o ¢popmysam, coiepKalluM pajnuKaibl,
OCYLIECTBJISI1 HEOOXOJUMBIE MTO/ICTAHOBKU U IpeoOpa3oBaHUsl.
OnpeneneHre paBHOCUIBHOCTH BBIPDAKEHUH € panukanamu. Pe-
IIEHUE UPPALUOHAIIBHBIX YPaBHEHUI.

O3HaKOMJICHHE C NOHSTUEM CTENEHU C JEHCTBUTEJBHBIM IIOKa-
3aTeleM.

HaxosxneHue 3Ha4eHUH CTENEHH, MCIOJIb3Ysl IpU HEe0O0X0AUMO-
CTH MHCTPYMEHTAJIbHbIE CPECTBA.

3anucheiBaHUE KOPHS N-i CTENEHU B BHUJE CTENEHU C APOOHBIM
MoKaszaTeJieM U Ha00OopOoT.

®opMynMpOBaHHUE CBOWCTB CTENEHEU. BrIunciaeHue CTeneHen ¢
paloHaIbHBIM I10Ka3aTeIeM, BBIITOJIHEHNE IPUKUKHA 3HAUCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEp-
JKaIUX CTEIIEHM, IPUMEHSS CBOMCTBA. PelleHne nokasareapbHbIX
YPaBHEHH.

O3HakOMJIEHHE C NPUMEHEHHEM KOpPHEH M CTENEHEH IpH BbI-
YUCJIIEHUU CPEIHUX, JIECJICHUU OTPE3Ka B «30JIOTOM CEUYECHUW.
Pemenne npukiaaHbIX 3aa4 Ha CJI0KHBIE IIPOLICHTHI.
Brinonnenue npeobpa3zoBaHuil BeIpaKeHHM, IpuMeHeHue Qop-
MyJ, CBSI3aHHBIX CO CBOWCTBAaMH CTeTNEeHEH U JorapugmoB.
Onpeznenenre 00JaCTH JOMYCTHUMBIX 3Hau€HHUH Jorapudmuye-
CKOro BelpakeHusl. Perienue jorapuMuueckux ypaBHEHUI

OCHOBBI TPUTTOHOMETPUHN

OCHOBHBIE TOHATUSI

W3yuyeHue paauaHHOrO METOJa M3MEPEHMS YIJIOB BPAILCHUS U
UX CBA3M C TpaaycHoil mepoil. M300pakeHue yrioB BpalleHUs
Ha OKPY)KHOCTH, COOTHECEHUE BEIMYMHBI yIia C €ro pacroiio-
xeHueM. OopMyIMpoBaHUE ONPENEIICHU TPUTOHOMETPUYECKHUX
(GYHKUMI U1 YTJIOB MMOBOPOTA M OCTPBIX YTJIOB MPSIMOYTOJIBHO-
r'0 TPEYroJbHUKA U OOBSICHEHHE X B3aHMOCBS3H

OCHOBHBIE TPUTOHOMET-

HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMCTPHYCCKUX TOXIACCTB JIA




PHUUYCCKHUE TOXKACCTBA

BBIYUCIICHUS 3HAYEHUH TPUTOHOMETPUYECKUX (DYHKIMH 1Mo 0J-
HOU U3 HUX

[IpeoOpazoBanust  mpo-
CTEHIINX TPUIOHOMETPH-
YECKUX BBIPAKEHUN

N3ydyeHne oCHOBHBIX (OPMYJI TPUTOHOMETpUH: (HOPMYIIBI CIIO-
KEHUS, YJBOCHUS, MPeoOpa3oBaHUs CYMMBI TPUTOHOMETpUYE-
CKUX (YHKUMH B NPOU3BEACHHE U TMPOU3BEACHUS B CyMMYy H
IIPUMEHEHUE NIPU BBIYUCICHUM 3HAYEHHsI TPUTOHOMETPUYECKOTO
BBIPAKEHMS U YIIPOILEHHUS €T0.

O3HaKOMJIEHHE CO CBOMCTBAaMM CHUMMETPUM TOYEK Ha €IMHUY-
HOM OKpY>XHOCTH M IPHUMEHEHHUE WX JJI BbIBOAA (OpMYI MpH-
BEJICHUS

[Ipocreiiliue  TpPUTOHO-
METPUYECKUE YpaBHEHUS
U HEepaBEHCTBA

Pemenne no ¢opmynam U TPUTOHOMETPUYECKOMY KPYTry MpO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHUI.

[IpumeneHue oOIMX METOAOB pEIICHUs ypaBHEHUU (IpuBele-
HUE K JIMHEHHOMY, KBaJpAaTHOMY, METOJ Pa3J0KECHUs HA MHO-
JKUTEJIM, 3aMEHbI TIEPEMEHHOM) MpU pelIeHUH TPUTOHOMETpUYe-
CKMX YpaBHCHMH. YMEHHE OTMEYaTb Ha KpPyre PEuIeHus Ipo-
CTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YnCIIa

O3HaKkOMJICHHE C TIOHSATHEM OOpPaTHBIX TPUTOHOMETPHYECKHX
GbyHKIMIA.

N3yueHune onpeneneHuii apkcuHyca, apKKOCHHYCa, apKTaHI'€HCa
ypcna, (GOpMyIHpOBaHHE WX, W300paKeHHWE Ha EIWHHUYHON
OKPY’KHOCTH, IPUMEHEHHE MTPH PEUICHUU YPaBHEHUI

®YHKIIUU, UX CBOUCTBA U TPA®UKHU

Oynkuuu. [lomsarue o
HENpEepbIBHOCTH  (YHK-
LUH

O3HaKOMJICHHE C MOHSITHEM IEPEMEHHOM, NMpUMEpPaMU 3aBHCH-
MOCTEH MEXy IEPEMEHHBIMHU.

O3HakOMJIEHHE C TOHATHEM Tpaduka, ONpelesieHue NpPUHAI-
JIEKHOCTH TOUKH Tpaduky ¢pyHkiuu. Onpenenenue no popmyse
IpocTeiiiel 3aBUCUMOCTH, BHJA ee rpaduka. BeipaxkeHnue 1o
dbopMyIie 0THOM TepeMeHHON Yepes3 ApyTue.

O3zHakomjieHHe C ompezeneHueM (yHKUUHU, (HOpMYJIHpPOBAHUE
ero. Haxoxxnenue oGyactu ompesaeneHus U 00JacTU 3HAYEHUH
byHKIIMU

10.

CaolicTBa GyHKIMN.
I'paduueckas uHTEpIIpE-
tanus. [Ipumeps! ¢QyHK-
[IUOHAIBHBIX 3aBHCHMO-
CTell B peaJbHBIX INpO-
1eccax u sIBICHUSX

O3HakomileHHe ¢ MpuMepamMH (YHKIMOHAIBHBIX 3aBUCUMOCTEN
B PEAJIbHBIX MPOIECCaX U3 CMEXKHBIX TUCIUIUINH.
O3HaKOMJIEHHE C JI0Ka3aTE€IbHBIMU PACCYKIECHUSAMU HEKOTOPBIX
CBOICTB JIMHENHOW M KBagpaTUYHOW (PYyHKIMH, MPOBEIEHUE HUC-
CJIEZIOBAHUS JTMHEWHOW, KYyCOUHO-TMHEHHOU, TpOOHO-THHEHHON
U KBaJlpaTUYHOW (pyHKUMH, mocTpoeHue ux rpaduxos. I[locTpo-
eHMe U uyTeHue rpadukoB pyHkuui. MccnenoBanue pyHKuuu.
CocraBnenne BUJOB (PYHKIHUI MO JaHHOMY YCJIOBHIO, PEIlIEHUE
3aJa4 Ha DKCTPEMYM.

Brimonnenue npeodpasoBanuii rpaduka GyHKINIH

11.

OO6patHbie QyHKIMH

W3ydenune moHsATHA 0OpaTHOW (PYHKIMH, ONpe/ieicHue BUAA U
noctpoeHue rpaduka oOpaTHOW (QYHKIMHU, HAXOXAECHUE ee 00-
JIACTH ompeneneHus u o0aacTu 3HaYeHui. [IpumeHenne cBoMCTB
(GYHKUMH TIPU UCCIEOBAaHUM YPABHEHUH M pElIeHHM 33734 Ha
skcTpeMyM. O3HAKOMIIEHHE C MIOHSATUEM CII0KHON (PYHKIIMH

12.

CreneHHele, M0Ka3a-
TeIbHBIE, JIoTapudmude-
CKHE€ ¥ TPUTOHOMETpHUE-
ckue (ynkuun. OOpart-
Hble  TPUTOHOMETpHYE-
ckue QyHKIUU

Bbruucnenne 3HaueHud (yHKIMA 1O 3HAYEHHMIO apryMeEHTa.
Omnpenenenue MoOJI0XKEHUSI TOUYKH Ha Tpaduke 1Mo ee KOOpauHa-
TaM ¥ Ha00OPOT.

Hcnonp3oBanne CBOMCTB (YHKUMN JUIsl CpaBHEHHs 3HAuY€HUM
CTereHel u jorapu@mos.

[Toctpoenue rpaukoB CTENEHHBIX M JIorapupMuieckux ¢yHK-
1. Perienre nokasareabHbIX U JJIOTapU(PMUUECKUX YpaBHEHHH




Y HEPaBEHCTB T10 U3BECTHBIM aJITOPUTMAM.

O3HaKOMJIEHUE C TIOHSITUEM HENPEPHIBHOW NEPUOAUYECKOU
¢byHkuMM, GOpMyIHpPOBaHHE CBOMCTB CHHYyCa M KOCHHYCA, IO-
CTpOEHHE UX TPapUKOB.

O3HakOMJICHHE C TIOHSATHEM TapMOHHYECKUX KOJIeOaHUN U MpH-
MepaMU rapMOHUYECKUX KOJICOaHU Jisi OMMCAHUS MPOILIECCOB B
¢usuke u Apyrux obnactax 3HaHUA. O3HAKOMIICHHE C TOHATHEM
pa3pblBHON  mepuoiuueckoil  (yHKuuU, (HopMynHpoBaHHE
CBOWCTB TaHT'€HCA M KOTAHI€HCA, TIOCTPOCHUE UX TPa(UKOB.
[IpumeneHnne cBOMCTB (YHKIMH 1JII CpaBHEHHS 3HAYCHHUH TpHU-
TOHOMETPUYECKHX (YHKIMH, PpEIICHUS TPUTOHOMETPHUECKUX
YpaBHEHUI.

[Toctpoenne rpadukoB OOpaTHBIX TPUTOHOMETPHUUECKUX (YHK-
U U onpeienieHre mo rpadukam ux CBOMCTB.

Brinonnenue npeodpa3oBanus rpagukoB

YPABHEHUS U HEPABEHCTBA

13.

YpaBHEHUST U CHUCTEMBI
YpaBHEHHI
HepaBeHnctBa u cucremsl
HCPaBCHCTB C ABYMA IIC-
pEMEHHBIMU

O3HakoMJIEHHE C MPOCTEHIIMMM CBEICHUSMH O KOPHSX aireo-
panyecKux ypaBHEHUMH, MOHATUSAMHU MCCIIEI0BAaHUS YPaBHEHUM U
CUCTEM YPABHEHHH.

N3yueHnne Teopun paBHOCHIBHOCTH YPAaBHEHHU U €€ IIPUMEHE-
Hus. [loBTOpeHne 3anmucu pelleHus CTaHJIAPTHBIX YpPaBHEHUH,
NPUEMOB TPeoOpa30BaHUsl ypaBHEHHWH Ui CBEACHUS K CTaH-
JapTHOMY YPaBHEHUIO.

Pemenne panuoHanbHbIX, UPPALUOHAIBHBIX, [10KA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUI U CUCTEM.

Hcnonp3oBanne CBOWCTB W rpaduKoB (DYHKIMA JUISL pEHICHUs
ypaBHeHUH. [I0BTOpEHNE OCHOBHBIX MPUEMOB PEIICHUS CUCTEM.
Pemenuie ypaBHeHUH ¢ IPUMEHEHUEM BCEX MPUEMOB (pasioxe-
HUS Ha MHOXUTENM, BBEICHMSI HOBBIX HEU3BECTHBIX, IOJCTa-
HOBKH, Tpa)u4ecKoro MeTo/1a).

Pemenne cucreM ypaBHEHUH € NPUMEHEHHEM DPA3JIMUYHBIX CIIO-
co00B.

O3HakoMJIeHHE C OOLIMMM BONPOCAMH PELICHHUsS HEPaBEHCTB U
HCIOJIb30BaHUE CBOMCTB U TpapuKOB (PYHKIMH HpU pELICHUU
HEPABEHCTB.

Pemennie HepaBEHCTB M CUCTEM HEPABEHCTB C IMPUMEHEHHEM
Pas3IMYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTHYeCKUX METO/I0B JUIsl pELICHHS COJIeprKa-
TEJIbHBIX 33124 U3 PA3JIUYHBIX 00JIacTel HAyKH U MpakTHKH. MH-
TEpHPETUPOBAHUE PE3YJITATOB C YUETOM pEaIbHBIX OrpaHuye-
HUM

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM

14.

OCHOBHBIE HOHATHS
KOMOHWHATOPUKHI

W3ydenue mpaBuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU pellie-
HUU KOMOWHATOPHBIX 3a]1a4.

Pemenre koOMOMHATOPHBIX 33/1a4 METOAOM Tiepedopa U 1o mpa-
BIJTy YMHOXEHHUSI.

O3HaKOMJIEHHUE C TTOHATHSIMA KOMOWHATOPUKHU: Pa3MEIICHUSIMH,
COYETaHMUSIMH, TIEPECTAHOBKAMU U (OPMYJIaMH ISl KX BBIYHCIIE-
Hus. OObscCHEHUEe U TpUMeHeHue (GopMyIl Al BBIYUCICHUS
pa3MeIeHN, TEPECTAHOBOK U COUYETAaHUM MPHU PEIICHUH 3a1a4.
Osznakomienue ¢ 6uHoMoM HproToHa u Tpeyronbaukom [acka-
751, PermeHne mpakTHYeCKUX 3a/1a4 C UCTIOI30BAHUEM TIOHITHI
Y TIPaBHJI KOMOMHATOPUKH

15.

DNEeMEHTBhI TEOpPUH BEPO-

I/I3y‘-ICHI/IC KJIACCUYCCKOI'0 OMnpeACJICHUA BCPOATHOCTH, CBOMCTB




SITHOCTEU

BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccmoTpenue npuMepoB BBIUKMCICHUS BEPOITHOCTEN. Penienne
3aJ1a4 Ha BBIYUCIICHHE BEPOSTHOCTEH COOBITUI

16.

[IpencraBnenue MaHHBIX
(Tabnuupl, JaUArpaMMBI,

rpadukm)

O3HaKOMJICHHE C TIPE/ICTaBICHUEM YHCIOBBIX JAHHBIX M UX Xa-
PAKTEPHCTHKAMHU.

Pemenue mpakTuyeckux 3aaad Ha 0OpabOTKY YMCIIOBBIX JIaH-
HBIX, BBIYMCIICHHE MX XapaKTEPUCTHK

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

17.

HOCJ’ICI[OBaTeJ'IBHOCTI/I

O3HaKOMJIEHHE C MOHATHEM YMCIOBOH IOCIEI0BATEIbHOCTH,
crocobamu ee 3a7jaHusl, BBIYUCICHUSIMU €€ YWICHOB.
O3HaKOMJIEHHUE C IOHATUEM IIPEJIeNa M0CIEJ0BATEIbHOCTH.
O3HaKOMJICHHE C BBIUYMCICHHEM CYMMbI O€CKOHEYHOI'O YHCIIO-
BOT'O psifia Ha MPUMEPE BBIYUCICHHUS CyMMBbl O€CKOHEYHO YObI-
BaIOIIEH Fr€OMETPUUECKON TPOTPECCHH.

Pemenue 3a1a4 Ha npuMeHeHHe GOPMYIIbl CYMMbI OECKOHEYHO
yOBbIBaIOLIEH Nr€OMETPUUECKON IPOIPECCUU

18.

[IpousBonHas u ee mpu-
MEHEHUE

O3HaKOMJIEHHE C ITOHSTHEM ITPOU3BOJHOM.

N3yuenune u GopMyInpoBaHHE €€ MEXaHHYECKOTO U I'€OMETpHU-
YEeCKOTO CMBICIIA, M3YYCHHUE AITOPUTMA BBIYMCICHHS MTPOU3BO/-
HOW Ha MpUMepe BBIUMCIEHUS MTHOBEHHON CKOPOCTH M YIJIOBO-
10 KO3 dUIMeHTa KacaTeIbHOM.

CocraBneHue ypaBHEHUs KacaTeabHOH B 0011eM BUJIE.
VYcBoenue npaui nudGepeHIMPOBaHNs, TaOIUIBI TIPOU3BO/I-
HBIX 3JIEMEHTapHbIX (QYHKIMHA, npuMeHeHue it 1uddepeHuu-
poBaHMsI PYHKIMHA, COCTABICHUS YPaBHEHUS KacaTeJIbHOM.
W3yuenune TeopeM O CBSA3M CBOMCTB (DYHKIIMHU M NPOU3BOIHOM,
(GbopMyJIHpPOBKA HX.

[TpoBeneHue ¢ MOMOLIbIO NMPOU3BOAHON HCClIeAOBaHUS (DyHK-
1IMU, 33JTaHHON (HOPMYJIOi.

YcTaHoBIIeHHE CBSA3M CBOMCTB (DYHKIIMU M TPOU3BOAHOM MO UX
rpagukam.

[TpuMeHeHMe MPOU3BOAHOM /IS PEIIeHNUs 33a]]a4 Ha HaXOXKJeHHE
HanOOJIBIIET0, HAMMEHBIIETO 3HAUYEHUS W Ha HaXOXKICHHE JKC-
TpeMyMa

19.

IlepBooOpazHast u UHTE-
rpai

O3HakoMJIEHHE C IOHATHEM HMHTErpasa 1 nepBooOpasHou.
W3ydeHue mpaBuiia BBIUMCIEHUS MEPBOOOPA3HON U TEOpPEMBI
Herotona— JleiiOHuna.

Pemenne 3ama4 Ha CBS3b MEPBOOOpPA3HON U €€ MPOM3BOAHOM,
BBIYHMCIIEHHE IEPBOOOPA3HOI 1 JaHHOM (QYHKIUH.

Pemenne 3ama4 Ha IpUMEHEHUE MHTErpaja JUlsl BBIYMCICHUS
(bu3NYECKUX BEJIMYMH U IUIOMIAIeH

I'EOMETPUSA

20.

[Ipsimble M mIockocTu B
MIPOCTPAHCTBE

@opMynMpoOBKa U IMPUBEJACHUE [O0KA3aTEJIbCTB IIPU3HAKOB B3a-
MMHOI'O PacHoJIOKEHUS MPSAMBIX U INTOCKOCTEH. Pacno3HaBanue
Ha 4epTeKaX U MOJEIAX Pa3IMYHBIX CIIy4aeB B3aUMHOI'O pacIo-
JIO)KEHHSI TPSAMBIX M IIOCKOCTEHM, apryMEHTHPOBAaHUE CBOUX
CYKIICHUM.

@opMyNIMpOBaHHUE ONPEIEICHUM, MPU3HAKOB M CBOWCTB Iapai-
JIENbHBIX U NEPIECHAUKYIIAPHBIX IUIOCKOCTEH, IBYTPAHHBIX U JIH-
HEWHBIX YIJIOB.

BrlInonHeHUEe MOCTPOEHUs YITIOB MEXAY MNPSIMBIMH, IPIMOU U
IJIOCKOCTBIO, MEXAY IUIOCKOCTSMHU IO ONMCAHWIO M PAaCIO3Ha-
BAaHME UX HA MOJEIIAX.

IIpuMeHeHne NPU3HAKOB U CBOMCTB PACIIOJIOKEHUS NPAMBIX U




IJIOCKOCTEH MpH PEIICHUH 3a/1a4.

N300paxeHne Ha pUCYHKaX W KOHCTPYHMpPOBAaHHE Ha MOJEISIX
NEPIEHIUKYIJISIPOB U HAKJIOHHBIX K IJIOCKOCTH, MPSAMBIX, Mapa-
JIENBbHBIX IIJIOCKOCTEH, YIJIOB MEXAY MPSMOM U IJIOCKOCTBIO U
000CHOBAaHHE NIOCTPOEHHUS.

Pemenne 3amay Ha BBIYMCIEHHE TI'€OMETPUYECKUX BEJIMYUH.
OnucelBaHME PACCTOSIHUS OT TOYKHU JI0 IJIOCKOCTH, OT NpPSMOM
JI0 TIOCKOCTH, MEXKY IJIOCKOCTSIMU, MEXY CKPEIIMBAIOIINMHU-
Csl IPSAMBIMHU, MEX]y MPOU3BOJIHBIMU (PUTypaMH B MPOCTpaH-
CTBE.

@opMyIMpPOBAaHUE U JTOKA3bIBAHUE OCHOBHBIX TEOPEM O PaccTO-
SHUAX (TEOpeM CYILECTBOBAHUs, CBONCTBA).

N300paxkeHre Ha YepTexax W MOJAEISIX PacCTOSIHUS M 00OCHO-
BAaHHME CBOUX CyJeHUW. OrpenesieHne U BIYUCICHUE PacCTOs-
HUil B mpoctpancTBe. [IpuMenenne GopMyn U TeopeMm IUIaHH-
METPHUH JJI PELICHUS 3a/]a4.

O3HaKOMJICHHE C MOHATHEM MapajlIeIbHOIO MPOEKTUPOBAHUS U
ero cpoiicteamu. GOpMyJIMPOBAHUE TEOPEMBI O IUIOLIAINA OPTO-
TOHAJIbHOM IPOEKIIMU MHOTOYTOJIbHUKA.

[Tpumenenue Teopuu uisi 00OOCHOBAHUS NMOCTPOCHUN U BBIYMC-
JICHUI.

ApryMeHTUpOBaHUE CBOMX CYXKJICHHI O B3aMMHOM pPacIioyoxke-
HUU IPOCTPAHCTBEHHBIX PUTYD

21.

MHororpanHuKu

Onucanue ¥ XapakTepUCTUKA PA3IUYHbIX BHI0B MHOTOTPaHHU-
KOB, TIEPEYHCIIEHUE UX AJIEMEHTOB U CBOMCTB.

N300paxeHre MHOIOIPAaHHUKOB U BBIIIOJIHEHUE MIOCTPOEHUS Ha
M300paXEHUSIX U MOJIEIISIX MHOTOTPAHHHUKOB.

Bbruncnenue JNMHEWHBIX 3J€MEHTOB U YIJIOB B MPOCTPAHCTBEH-
HBIX KOH(UTYpalusiX, apryMEHTUPOBAHUE CBOMX CYKJICHHH.
XapakTepucTuka U HU300paKeHUE CEUYEeHUs, Pa3BEPTKH MHOTO-
I'PaHHUKOB, BBIUMCIICHHE TUIOMIA/IEH TTIOBEPXHOCTEM.

[Toctpoenue npocTemux cedyeHuil Ky0a, MPU3Mbl, TUPAMHUIBI.
[TpumMeHeHue GpakToB U CBECHUN U3 TUIAHUMETPHH.
O3HakoMJIEHHE C BUJIaMU CUMMETPUI B MPOCTPAHCTBE, PopMy-
JMPOBAHUE OIPEAEICHUN U CBOWCTB. XapaKTEpPUCTHUKA CUMMET-
pHUH TEJ BpAllEeHUs] 1 MHOTOI'PaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHHM NIPU PELICHUH 3a]1a4.
Hcnonp3oBanne mpuoOpPETEHHBIX 3HAHUM JIJIST MCCIIEOBAHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paskeHre OCHOBHBIX MHOTOTPAaHHUKOB M BBIIIOJHEHHE pU-
CYHKOB I10 YCJIOBHSIM 3a/1a4

22.

Tenra w nOBEpXHOCTH
BpalleHUs

O3HakoMJIeHHE C BUJAMU Tel BpalleHus, GopMyiarpoBaHUE UX
ONPENEIIEHUN U CBOMCTB.

®opMyIHMpOBaHUE TEOPEM O CEUYEHHWHU Ilapa IJIOCKOCThIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka U U300pa’keHue TeJ BpalleHUs, UX Pa3BEPTKH,
CEUeHUsl.

Pemenne 3amay Ha NMOCTpPOEHHE CEUYEHHH, BBIYMCICHHE JJINH,
paccTosiHuM, yrioB, Iutomaned. IlpoBeaeHue nokazareiabHBIX
paccyXJIeHUN pH peIIeHnH 3ajau.

IIpuMeHeHnEe CBOMCTB CUMMETPHM NIPU PELICHUH 3a]la4 Ha Tela
BpallleHusl, KOMOMHALINIO Tel.

N300paxeHne OCHOBHBIX KPYIJIBIX T€ M BBINOJHEHUE PUCYHKA
10 YCJIOBHUIO 3a/1a4




23.

N3Mepenus B reomeTpun

O3HaKOMJICHHE C TOHIATUIMU IIJIOIAIA U 00beMa, aKCHOMaMHU U
CBOMCTBaMHU.

Pemenve 3amauy Ha BBIYMCIICHHE TUIOMIANEH IUIOCKUX (GHTyp C
MPUMEHEHHEM COOTBETCTBYIOMIMX (OpMYII U (HaKTOB U3 IUIAHU-
MeTpuu. M3yueHrne TeopemM O BBIYMCICHHMH OOBEMOB ITPOCTpaH-
CTBEHHBIX TEJ, PEIICHUE 3a/1a4 HA MPUMEHEHHE (GOPMYIT BBIYUC-
neHus o0beMoB. M3yuenue GpopmMyst i1 BBIYUCICHUS TUIOIIAICH
MMOBEPXHOCTEW MHOTOTPAaHHUKOB U TEJI BPALLICHHUS.
O3HaKOMJIEHHE C METOJOM BBIYMCIICHUS IJIONIAN MOBEPXHOCTU
cdepsl. Pemenue 3aad Ha BBIYHCICHUE TUIOIMIAJCH MOBEPXHO-
CTU MPOCTPAHCTBEHHBIX TEJ

24.

KoopauHaTsl 1 BEKTOpPBI

O3HakoMJIEeHHE C TOHATHEM BeKTopa. M3ydeHue npexaproBoii
CHUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE 10 3alaHHBIM
KOOPJMHATAM TOYEK U IUIOCKOCTEH, HAXO0KIECHHE KOOPAUHAT TO-
YeK.

Haxoxaenue ypaBHEHUH OKPYXHOCTH, C(epsl, TNIOCKOCTH. BbI-
YHCJIEHUE PACCTOSHUN MEXy TOUKAMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEIMYMH, IIPABWII Pa3JIOKECHMS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPAaBWJI HAXOXKACHMUS
KOOPAMHAT BEKTOPA B MPOCTPAHCTBE, MPABUII ACHCTBUI C BEKTO-
pami, 3alaHHBIMH KOOpJUHATAMH.

IIpuMeHeHne Teopuu NpU PELICHUH 3a/1a4 Ha IEUCTBUS C BEKTO-
pamu. M3yuenue CKalsIpHOrO IIPOU3BENEHUS BEKTOPOB, BEKTOP-
HOT'O YpaBHEHHUsI NPSAMOM U IUIOCKOCTH. [IpuMeHeHue teopuu
IIPU PEIICHUU 3a7ad Ha JIEHUCTBUSA C BEKTOPAaMHU, KOOPAUHATHBIN
METO/1, IPUMEHEHNE BEKTOPOB ISl BBIYUCIICHUS BEJIMYUH YIJIOB
1 paccrosiHui. O3HaKOMIJIEHHE € JOKa3aTelNbCTBAMH TEOPEM CTE-
PEOMETPHUH O B3aMMHOM PACIIOIOKEHHUH NMPSAMBIX U IUIOCKOCTEH
C MCIIOJIb30BAaHUEM BEKTOPOB




3. YYHEBHO-METOJINYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECITEYEHUE TPOI'PAMMbBI YYEBHOM
JAUCHUITIJIMHbI

OcBoenue IPOTPAMMBI y4aeOHOM TUCITUTUTHHBI «Marematukay
peaycMaTpuBaeT HAMYUE y9eOHOTO KaOMHETa, B KOTOPOM HMEETCSI BO3MOXKHOCTH
IIPOBOIUTH yUEOHBIC 3aHSATHSI.

Ob6opynoBanne KaOMHeTa MATEMATHKH, MATEeMATHYECKHMX JTUCUMILIMH,
CTATHCTHKYU U METOIMKH MAaTEMATHYECKOT0 Pa3BUTHA:

- pabodee MeCTO Tpero1aBaTels;

- pabourie MecTa 00yJaroIUXCs;

- y4e0HO-MeTOIuIecKasl TUTEePaTypa;

- y4eOHbIE IUIaKaThl 10 pa3jiejlaM MaTeMaTHKH,

- nopTpeThl MareMaTHKoB (18 mit.);

- JIEMOHCTPAIIMOHHBIN HA00p TEOMETPUUECKUX TET;

- KOMILJIEKT YePTEKHBIX HUHCTPYMEHTOB;

- KOMITBIOTEP C MYJIbTUME]INA TTPOECKTOPOM.

4. PEKOMEHIAYEMAS JIUTEPATYPA
IlepeyeHbp pekoMeHAyeMbIX y4eOHbIX u3aaHuii, UHTepHeT-pecypcoB, 10-
NOJIHUTEIbHOM JIUTEPATYPHbI
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