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1. IOACHUTEJIBHASA 3AIIMCKA

[TporpamMma o011e00pa3oBaTeNbHON YI€OHOM TUCIUIUIMHEI «MartemaTtukay npeaHa3HadyeHa
JUISL U3y4eHUs] MaTeMaTuKu B MpodeccnoHalbHbIX 00pa3zoBaTenbHbix opranuzauusx CIIO, peanu-
3YIOIIKUX 00pa3oBaTeIbHYIO MPOrpaMMy CPEIHEro o0Iero oopa3oBaHMs B Mpeaeiax OCBOCHUS OC-
HOBHOH npodeccruoHanbHOi obpazoBarenbHOl nmporpammbl CITO (OIIOIT CITO) Ha 6a3e 0OCHOBHO-
ro o01ero o0pazoBaHus MPH MOATOTOBKE CHEIMATMCTOB CPETHETO 3BEHA.

[Tporpamma pazpabortana Ha ocHoBe TpeboBanuit ®I'OC cpennero obdmero odpazoBanus (¢
W3MEHCHUSMHU U JOTOJIHEHUSMH), IPEABIBIIEMBIX K CTPYKTYpPE, CONCPKAHUIO M PE3yJIbTaTaM OC-
BOCHHS Y4eOHOM TUCHUIUIMHBI «MareMaTuka», B COOTBETCTBUU ¢ PexoMeHaanusmMu 1o opranmsa-
UM TIOJYYEHHUsl cpenHero olmiero oOpa3oBaHMsA B Ipelesiax OCBOCHHS O00pa3oBaTEIbHBIX IPO-
rpaMM CpeIHero mpodecCHOHATLHOTO 00pa30BaHUs Ha 0a3e OCHOBHOTI'O OOIIEro oOpa3oBaHHS C
yuetoM IlpumepHO#l OCHOBHOI 00pa30BaTENbHOM MPOrpaMMBbl CpeAHEro oO0IIero o0pa3oBaHUS,
0/I00pEeHHON peleHneM (enepaTbHOr0 y4eOHO-METOIMYECKOT0 00beIMHEHHSI 110 00IIeMy 00pa3o-
BaHuio (mpotokon ot 28 wuroHa 2016 r. Ne 2/16-3) m yrouneHu#, omoOpenHbix Hayuno-
MeToarYecKuM coBeToM lleHTpa mpodeccnoHanmbHOTO 00pa3oBaHUsS W CUCTEM KBaTM(UKAIMI
OI'AY «D®UPO», IIporokon Ne3 ot 25 masg 2017 1.

Copepxanue nporpamMmmbl «MaTemaTHKay HaIPaBIEHO HA JOCTUKEHHUE CIEAYIOUINX Heell:

+ obecneuenue chopMUPOBAHHOCTH MPEACTABICHUI O COLMANBHBIX, KyJIbTYPHBIX U UCTO-
pudeckux (hakTopax CTAaHOBJICHMSI MATEMATHKU;

+  obecneueHne chOPMHUPOBAHHOCTH JOTMYECKOTO, AITOPUTMUYECKOTO U MaTeMaTHYECKO-
T'O MBIIIJICHHUS;

+ obecneueHne cOPMUPOBAHHOCTH YMEHUN NMPUMEHSATH MOTyYSHHbIE 3HAHHS TIPU pellie-
HUU Pa3INYHbIX 33/1a4;

+  obecneueHne chopMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YacTH 00Iedeno-
BEUYECKOM KYNbTYphl, YHUBEPCAILHOM SI3bIKE€ HAayKH, MO3BOJISIONIUM OMKCHIBATh U W3Y4aTh peallb-
HBIC TIPOLIECCHI U SBJICHHUSI.

B nmporpammy BKIIIOUEHO cofepiKaHHe, HallpaBIeHHOE Ha (POPMHUPOBAHUE Y CTYJIEHTOB
KOMIIETEHIINH, HeoOX0auMbIX s kauecTBeHHoro ocBoeHnuss OITOIT CITO na 6a3e 0CHOBHOTO 00-
IeT0 00pa30BaHUs C MOJIYYCHHUEM CPEAHETO 00IIero 00pa3oBaHUsl M OCBOCHHS MPOTPAMMBI TTOATO-
TOBKH crieruanucToB cpeaHero 3seHa (IIIICC3).

1.1. O0mas xapakrepucTuKa yueOHOH AucuuIMHbI « MaTtemaTuka»

Marematuka sBisieTcs (yHIaMEHTAIbHOW 00Ie00pa3oBaTeIbHON UCIMIUIMHON  CO
CIOXHBIIMMCS ~ YCTOHYHMBBIM  COJIEp’)KaHUEM H  OOMMMH TpeOOBaHUSAMH K TOJITOTOBKE
o0ydJaronuxcsi.

B npodeccuonanbHbIx 00pa3oBaTeIbHBIX OPraHU3AUAX, PEATU3YIOMIUX 00pa30BaTeIbHYIO
nporpammy cpenHero oomero oopazoBanus B npeaenax ocBoeHust OITOIT CITO na 6a3e ocCHOBHOTO
oOmiero o0pa3oBaHHUs, W3yuye€HHE MAaTEMaTHKH HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npodutst mpodheccuoHaILHOTO 00pa30BaHMS.

ITpu ocBoenun npodeccuit CI1O u cneunansuocreit CI1O ecTecTBeHHO-HAYYHOTO TPOPHIISL
npodeccuoHaibHOTO  oOpaszoBanmsi,  crenuanbHocTedt  CIIO  rymanuTapHoro  mpoduiist
npodeccuoHaIbLHOr0 00pa30BaHUs MaTeMaThka u3ydaercst Ha 6azoBoMm ypoBHe ®I'OC COO; npu
ocsoerunu npodeccuit CITO u cnermanpHOcTe CITO TEXHUYECKOTO U COIMATbHO-9KOHOMHYECKOTO
npoduneit nmpodeccuoHaTLHOTO 00pa30BaHUS MaTeMaThKa H3ydaercs Oojee yriayOJIeHHO, Kak
npoduiapHas y4eOHasi AUCIUIUIMHA, YYUTHIBAIOIIAs CIEeNU(PUKY OCBaMBaeMbIX NpodeccHii Wiu
CIIELUAJILHOCTEN.

OTO0 BBIpaXKaeTcs B COAEPKAHUM OOY4YEHHMsI, KOJMUYECTBE YacOB, BBIACIAEMbIX HA U3YyUYEHHUE
OTJCNBHBIX TEM NPOTrpaMMBbl, TJIIYOMHE HX OCBOCHHMS CTYAEHTaMHM, OObEME U Xapakrepe
MPAKTUYECKHUX 3aHATUH, BUIaX BHEAYIUTOPHONU CaMOCTOSITENIbHOM pabOThI CTY/I€HTOB.

OOurre neny n3y4yeHuss MaTeMaTHKU TPAJAULMOHHO PEATH3YIOTCS B UETHIPEX HAlpaBIICHUIX:

1) obmiee npeacTaBieHUe 00 UASAX M METOJIaX MaTeMaTHKH,



2) UHTEIJIEKTYaJIbHOE Pa3BUTHE;

3) oBiazieHre HEOOXOAUMBIMH KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH;

4) BocnUTaTENbHOE BO3/ICHCTBHE.

[Ipopunmzanust 1enet MaTeMaTHYECKOTO O00pa3oBaHUs OTpakaeTcsi Ha  BBIOOpeE
NPUOPUTETOB B OpraHM3alMi y4eOHOW NeATeNbHOCTH oOydaromuxcs. JlJis TeXHUYIecKoro,
COIMATbHO-9KOHOMUYECKOTO Tpoduiield  mpodecCHOHATBLHOTO  00pa3oBaHUs BBIOOp  IeJeH
CMEIIAaeTCs B MpParMaTHYeCKOM HAINpPaBIICHWHU, MPEIyCMATPUBAIONIEM YCHIIEHHE W PaCIIUPECHHE
NPUKIAHOTO  XapakTepa H3y4eHHs MaTeMaTHKH, MPEeUMYIIECTBEHHON OpHeHTaluu Ha
AJTOPUTMUYECKHI  CTWIb  [IO3HABATENBHOM  JEATENbHOCTU. I  TyMaHUTApHOIO U
€CTECTBEHHOHAYYHOTO Mpoduiieit mpodeccuonarbHOro 00pa3oBaHus 00Jiee XapaKTePHBIM SBIISICTCS
yCUJICHHE OOILIEKYIbTYPHOIN COCTaBIAIONIEH y4eOHOM AUCIUIIMHBI C OpUEHTAIMEH Ha BU3YaJIbHO-
00pa3HbIii W JIOTMYECKHH CTWIM Yy4eOHOW paboThl. M3yueHne MaremMaTwkd Kak MpopUIbLHON
o0mieoOpa3oBaTebHOM  yueOHOM  TUCIHMIIMHBI, yYUTHIBAIOIIEH CcHeuu(uKy OCBaMBaeMbIX
crynentamu npodeccuii CI1O nnm cnermmansHocT CI1O, obecnieunBaercs:

* BBIOOPOM PA3TMYHBIX TTOJXOJ0B K BBEJCHHIO OCHOBHBIX IMOHSTHUH;

* (opMHpOBaHHMEM CHCTEMBl Yy4eOHBIX 3aJaHui, oOecreuynBarOMKX APHEKTUBHOE
OCYIIECTBIICHUE BBIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

* obOoraimieHueM CHeKTpa CTuied ydeOHOW JesATelIbHOCTH 3a CYeT COrJacoBaHUS C
BEIYIIUMHU JIeATETHHOCTHBIMH XapaKTEPUCTHKAMU BRIOPAHHOW Tpod)eccuul / criennaibHOCTH.

[IpodunpHas coctaBisiomas OTpakaeTcss B TPeOOBaHMSIX K MOATOTOBKE OOyJaroniuxcs B
YacTH:

* 00mel cUCTeMbl 3HAHUM: COJlep)KaTeNbHbIE MPUMEPhl UCIOJIB30BAHUS MaTEeMaTHUYECKHUX
uel 1 METOJI0B B PO(PECCUOHATILHOMN IEATEIIbHOCTH;

* YMEHHMIl: pa3nuyue B ypoOBHE TPeOOBAHUI K CI0KHOCTU MPUMEHSIEMBIX aJTOPUTMOB;

* MPAKTUYECKOTO WCIIOIH30BAHMS MPUOOPETECHHBIX 3HAHUU U YMEHUW: WHIUBUAYATHHOTO
y4eOHOro OmbITa B IMOCTPOCHUM MaTEeMaTHUYECKUX MOJeNiel, BBIIOJIHEHUU MCCIEI0BaTENbCKUX
IIPOEKTOB.

Takum oOpa3zom, peanu3anusi colep)KaHUsS Y4eOHOM MUCHUIUIMHBI OpPUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOIECCYATBHBIX XapaKTePUCTUK yu4eOHON pabOoThl, 3aBUCAIINX OT MPOQUIIS
npodeccuoHanbHOTO  00pa3oBaHUs, IMOJIyUEHUs OIbITa HUCHOJB30BAaHUS MaTeMaTUKU B
COJIEp)KATENbHBIX W MPO(EeCCHOHANLHO 3HAYUMBIX CUTYyallUsX [0 CPaBHEHHIO C (opmanbHO-
YPOBHEBBIMH PE3YJIbTaTUBHBIMU XapaKTEPUCTUKAMU OO yUEHUSI.

Conepxanue ydeOHOM JMCUMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMH
coJiepKaTeNbHBIMU JIMHUAMU 00y4eHHs MaTeMaTHKe:

* anreOpanyeckasl JUHUSA, BKJIIOYAIOIIAs CHUCTEMATHU3ALMIO CBEJICHUH O YMCIaX; W3ydeHHUe
HOBBIX U 000OIIEHNE paHee M3YUYEHHBIX omepauuil (BO3BeJEHHE B CTENEHb, U3BJICUCHUE KOPHS,
norapuMupoBaHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC U OOpaTHBIE K HUM); U3yYCHHE HOBBIX
BUJIOB YHUCIIOBBIX BBbIpaXEHUH U (OPMYI; COBEPUICHCTBOBAHHWE MPAKTUYECKHX HAaBBIKOB U
BBIUMCIIUTEIFHON KYIbTYPHl, PaCIIMPEHUE W COBEPIICHCTBOBAHHME ANreOpandeckoro armapara,
c(OpMHUPOBAHHOTO B OCHOBHOW IIKOJE, W €ro NpPUMEHEHUE K PELICHUI0 MaTeMaTU4YeCKUuX H
MPUKJIATHBIX 3a]1a4;

* TEOPeTUKO-QYHKIMOHATIbHAS JIMHUS, BKJIIOYAIOIIAas CHUCTEMAaTH3alUI0 U pPaCUIMpEHUe
CBeJICHWI O (YHKIUSAX, COBEPIICHCTBOBAaHUE I'paHUEeCKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMU
uAesIMM W METOJaMH MaTeMaTHYecKOro aHajlum3a B o00beMe, IO3BOJIAIOIIEM HCCIEA0BAThH
DJIEMEHTapHble (QYHKIMM W peliarh MPOCTEHIINEe TEeOMETpUYECKUEe, (PUINYECKUE U Ipyrue
MPUKIIAIHBIE 3a/1a4H;

* NTUHUS ypaBHEHUH U HEPABEHCTB, OCHOBAHHAs HA TMOCTPOCHUH U HWCCIEIOBAHUU
MaTEeMaTUYeCKHX MOJIEJIeH, MepeceKarasIcs ¢ anredpandyecko U TeOPETHKO-(YHKIIMOHATBLHON
JUHUSMH H  BKJIIOYAIONIAs PAa3BUTHE M COBEPIICHCTBOBAHME TEXHUKU alreOpandecKux
npeoOpa3oBaHMi ISl pellieHUs YpaBHEHUH, HEPABEHCTB M CHUCTEM; (pOopMHUpOBaHUE CIOCOOHOCTH
CTPOUTH U UCCIICIOBATh MPOCTEHIIINE MATEMATUYECKUE MOJIENIN TIPHU PEIICHUU MPUKIAJHBIX 3a1ad,
3a]1a4 U3 CMEXHBIX U CTIeUUaIbHBIX TUCHUILINH;



* TreoMeTpHYeCcKasi TUHUS, BKIIOYAIOIIAs HATJISAIHBIC MIPEICTABICHHS O IPOCTPAHCTBEHHBIX
dburypax m M3ydeHHE MX CBOMCTB, (HOPMUPOBAHUE M PAa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaKEHMS,
pa3BUTHE CMOCOOOB T'€OMETPHUYECKUX H3MEPEHHM, KOOPAMHATHOTO U BEKTOPHOTO METOIOB IS
peleHuss MaTeMaTUYeCKUX U MPUKJIaJAHbIX 3a]1a4;

* crTOXacTUYecKkas JIMHHS, OCHOBaHHAas HAa Pa3BUTHH KOMOWHATOPHBIX  YMEHHIA,
MPEJICTaBICHUN O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSX OKPY>KAIOILIEro MUpA.

Pa3znensl (TeMbl), BKIFOUEHHBIE B COJEpKAHUE YIeOHOW JAUCUUILUINHBI, SBISIOTCS OOMIMMHU
U1l Bcex mpodrutieit mpodeccroHanbHOro o0pa3oBaHus U MPH BCeX 00beMax ydeOHOTO BpPEeMEHHU
HE3aBHCHUMO OT TOro, SBisieTcs M YydeOHas aucnumuimHa «Maremartukay 06a30BOd WM
PO UITHHOM.

B mpuMmepHBIX TeMaTHYEeCKHX IUTAHAX MPOTpPaMMbl Y4eOHBIM MaTepuan MPEACTaBICH B
dbopmMe dYepenyromerocs pa3BepThIBAHUS OCHOBHBIX COJIEP)KATEIbHBIX JIMHUHN (anredpandecKoi,
TEOPETUKO-(PYHKIIMOHATHHON, YPABHEHUN U HEPABEHCTB, TEOMETPUUECKOM, CTOXaCTHYECKOH), UTO
MO3BOJIIET THOKO MHCIONB30BaTh MX pACIHOJOKEHHE U B3aMMOCBA3b, COCTaBJIATH pabouuii
KaJICHJIApHBIN TIJ1aH, MO-pa3HOMY 4yepenysl yudeOHble TeMbl (TJaBbl Y4eOHUKA), YUUTHIBAS MPOQIIIH
npodecCHOHAIBHOTO ~ 0Opa3oBaHus, crnenuduky ocBamBaemoil mpodeccun CIIO  wmm
cnermanbHocTr  CIIO, TnyOuMHy wu3ydeHUs Marepuala, YpPOBEHb IOJTOTOBKH CTYAEHTOB IO
peIMeTy.

[IpennaraeMbie B MPUMEPHBIX TEMATHYECKHUX IUIAHAX pa3HbIe 00bEMBI YUeOHOTO BPEMEHH
Ha M3Y4YEeHHUE OIHOU U TOHM ke TeMbl PEKOMEHAYETCS] UCIOIb30BaTh Ul BBIMOJIHEHUS Pa3IUYHbBIX
yueOHBIX 3amaHuid. TeM caMbIM pa3uyus B TPeOOBAHUSX K pe3yiabTaTaM OOYYEHHUs MPOSBATCS B
YPOBHE HABBIKOB [0 PEIISHUIO 3aa4 U OIbITE CAMOCTOSITEIbHON pabOoTHhI.

Nzyuenne obmeoOpazoBaTensHol yueOHoM qucuurummnabl «OY .04 MaremaTuka» 3aBep-
maeTcsl MOoABEACHUEM HUTOTOB B (hopMe MUCBMEHHOTrO dKk3ameHa B mporecce ocBoenus OITOIT
CIIO c¢ momy4eHHEeM CpeaHEro oOIero oOopa3oBaHUs MO MPOTPaMMe MOJITOTOBKU CIEIUATHCTOB
cpennero 3BeHa (IITICC3).

B pasmene mnporpammbl «ConmepkaHue y4eOHOU JUCHUIUIMHBDY KYPCHBOM BBIJICIICH
MaTepuay, KOTOPBIA TMPH HW3YYECHUHW MaTEeMaTUKH Kak 0a30BOM, Tak M NPOo(UILHON ydeOHOM
JTUCITUTUIMHBI, KOHTPOJTIO HE MOIJIEKHT.

1.2. MecTo y4eOHOM TUCHUILIUHBI B Y4eOHOM IJIaHe

VYdueOHass muciuIiUimHa «MaremMaTtuka» SBISIeTCsS YYeOHBIM TIPEJAMETOM 00s3aTeITbHON
npeameTHoii obiactu «MaremaTrka u uHpopmarukay GI'OC COO.

VYyebnas qucuumuimHa «MaTeMaTrukay u3ydaercs B 001eo0pa3oBaTeIbHOM ITUKIIe yAeOHOTO
wiana [ITICC3 CIIO Ha 6a3e OCHOBHOTO 00IIEro oOpa3oBaHUs C MOJYYEHUEM CPETHEro OOIIero
00pa3zoBaHusl, BXOJUT B COCTaB OOIMMX 00IIe00pa3oBaTENbHBIX YYCOHBIX AUCIUILUINH, (OpMHUpYe-
MBIX M3 00s3aTENBbHBIX MpeaMeTHbIX obnacteit @I'OC cpemHero obmero oOpa3oBaHwus, A MPO-
deccuii CI1O unu cienmansaocTedt CI1O cooTBeTCTBYIOIIETO MPOduIs MpodecCHoHaIbHOTO 00pa-
30BaHMSL.

1.3. Pe3yabTaThl 0CBOCHUS Y4eOHOM JMCIUIIIHHBI

OcBoeHue coaepxaHusi ydeOHON TuCHUIUIMHBL «MaTemaTtukay obecrneuynBaeT AOCTHKEHUE
CTYJIEHTaMH CIEAYIOUINX pe3yibmamos:

JUYHOCHIHBIX:

JIP 1 Oco3Haromuii cedst rpaKIaHMHOM U 3aIIATHUKOM BEJTHKOW CTpaHbI

JIP 2 IlposBisdronuid aKTUBHYIO TPAXIAHCKYIO TMO3HIUIO0, JEMOHCTPUPYIOIIUN MpUBEP-
YKEHHOCTh MPUHIIMIIAM YECTHOCTH, MOPSIIOYHOCTH, OTKPHITOCTH, SKOHOMUYECKH aKTUBHBIM U y4a-
CTBYIOIIMNA B CTYJEHYECKOM U TEPPUTOPHAIILHOM CAMOYIpPAaBICHHH, B TOM YHCIIE Ha YCIOBHSIX
JI0OpOBOJIBUECTBA, MPOIYKTUBHO B3aUMOJCHCTBYIOMIMN U YYaCTBYIOUIMHA B JESITEIBHOCTH OOIIe-
CTBEHHBIX OpraHU3aLNl

JIP 3 CoGuroaromuii HOpMbI TIPAaBOMOPSIKA, CIASTYIONUI neasaM TpakJaHCKOTro oo1e-
cTBa, obecrnieueHns1 6€30MacHOCTH, MpaB u cBoOoA rpaxaan Poccun. JIosabHBIN K yCTaHOBKAM H



IPOSIBJIICHUSIM TIpEACTaBUTENECH CyOKYNbTYp, OTIIMYAIOIIMN X OT TPYII C JIECTPYKTHBHBIM M Jie-
BUAHTHBIM MOBEICHUEM. J[EMOHCTPUPYIOIINI HENPUATHE U NMPEAYNPEKIAIOMINNA COLUATBHO Omac-
HOE MTOBEJCHUE OKPYXKaIOIINX

JIP 4 [IlposBisronuii 1 JEMOHCTPUPYIOIIUN YBaKEHHE K JIIOASIM TpyAa, OCO3HAIOIIWN
[IEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsimiics K (OPMHUPOBAHUIO B CETEBOM cpelie TUYHOCTHO U
MpoeCCHOHATBHOTO KOHCTPYKTUBHOTO «ITU(DPOBOTO CIeaa

JIP § JleMOHCTpUPYIOIIUI MPUBEPKEHHOCTh K POJHOM KYJIbTYpe, HCTOPUYECKON MaMATH
Ha OCHOBe JII00BU K PoguHe, poaHOMY Hapoly, Majloil poAMHE, MPUHIATHIO TPAJUIIMOHHBIX LIEHHO-
CTE MHOTOHALIMOHAIBHOTO Hapoaa Poccun

JIP 6 ITposiBnsronuii yBaxKeHUE K JIFOJSM CTapIIero MOKOJEHHUS U TOTOBHOCTh K YYaCTHIO B
COLIMAJILHOW MOJJIEPIKKE U BOJIOHTEPCKUX ABHXKEHUSAX

JIP 7 Oco3Haomuii MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YeJIOBEKA; YBAKAIOIIMK COOCT-
BEHHYIO M UY)KYIO0 YHHUKJIBHOCTh B Pa3JIMYHBIX CUTYalUsAX, BO BCeX (OpPMax M BHJAX JAEATEIbHO-
CTH.

JIP 8 IlposBistomuil 1 JEMOHCTPUPYIOIINNA yBa)KEHNE K MPEICTABUTENSAM Pa3IndHbIX IT-
HOKYJIBTYPHBIX, COLMATbHBIX, KOH()DECCHOHANBHBIX U UHBIX Tpymil. COMpUYacTHBIN K COXPaHEHHUIO,
IPEYMHOKEHUIO U TPAHCISLUHU KYJbTYPHBIX TPaJULUN U LIEHHOCTEH MHOIOHAIMOHAIBLHOIO pOC-
CHICKOI0 TOCy1apCTBa

JIP 9 Cobmonaromuii ¥ mponaraHIupyromuid IpaBuiIa 310pOBOT0 U Ge301acHoro oopasa
KU3HHU, CTIOPTa; MpeIyNnpekaaonuil 1100 MpeoaoIeBaroIni 3aBUCUMOCTH OT aJKorouis, Tabaka,
IICUXOAKTUBHBIX BEIIECTB, a3apTHHIX UTP U T.1. COXPAHSIOMHNN ICUXOJIOTHYECKYIO YCTOHYMBOCTD
B CUTYaTUBHO CJIOXHBIX UM CTPEMUTEIIBHO MEHSIOIIMXCS CUTYalUsAX

JIP 10 3aboTsmuiicss 0 3alyTe OKpyKaroule cpeapl, COOCTBEHHON M 4y)X0i Oe3omacHo-
CTH, B TOM 4Hce ITU(POBOMA

JIP 11 IlposiBrsitoniuii yBakeHHE K 3CTETHYECKHM LIEHHOCTSM, 00Jalaroninii OCHOBaMH
3CTETUYECKON KYIbTYPbI

JIP 12 IIpuHuMaronuii ceMeiHble IEHHOCTH, TOTOBBIM K CO3JJaHUI0 CEMbU M BOCIIUTaHUIO
JIeTel; NTeMOHCTPUPYIOIIHNI HEMPUATHUE HACWINS B CEMbE, YXOJa OT POAUTEIBCKON OTBETCTBEHHO-
CTH, OTKa3a OT OTHOILIEHHI CO CBOMMU JI€TbMH U UX (PMHAHCOBOTO COJICPKAHUS

JP-COII-3 AnexBaTHO OLIEHUBAIONIUNA CBOM CIOCOOHOCTH M BO3MOYKHOCTH, OTBETCTBEH-
HO OTHOCSIIIIUICS K Tpolieccy 00ydeHHsI U €ro pe3yabTaTaM

MemanpeomMemHuix:

1) ymeHue caMOCTOSITENIbHO ONPEENSITh 1IeNI IEATEIbHOCTH U COCTABIIATD IJIAHBI AESTEIb-
HOCTH; CaMOCTOSITENILHO OCYIIECTBIATh, KOHTPOJIHMPOBATh U KOPPEKTHPOBATH AESITEIHHOCTD, HC-
M0JIb30BaTh BCE BO3MOXKHBIE PECYpPCHI 7Sl JOCTHXKEHUS MOCTABJICHHBIX LENeld U pealu3aluy Iia-
HOB JICATEIHHOCTH; BEIOMPATH YCTICIIHBIE CTPATETUHU B PA3INYHBIX CUTYAIIHSIX;

2) yMeHHE TPOIYKTUBHO OOIIATHCS W B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOM Jes-
TETHHOCTH, YUUTHIBATh MO3UIUHN JPYTUX YIACTHUKOB JEATEIHHOCTH, YQ(PEKTHBHO pa3periarh KOH-
(hIVKTHI;

3) BageHHe HABBIKAMU IO3HABATENBHOM, y4eOHO-HCCIIEOBATENLCKOM U MPOEKTHOU Hes-
TEIbHOCTH, HaBBIKAMH pa3pelieHus MpoOjeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHHSI MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO PAa3IUYHBIX METO/IOB TIO3HAHHS,

4) TOTOBHOCTb M CITOCOOHOCTH K CAaMOCTOSITEIbHOM MH(POPMAIIMOHHO-TIO3HABATEILHOM J1es-
TETHHOCTH, BIIAJICHHE HABBIKAMH MOJIYUYEHUST HEOOXOAMMON HH(OpPMAINH U3 CIIOBapel pa3HBIX TH-
MIOB, YMEHHE OPUEHTHUPOBATHCS B PA3IMYHbBIX UCTOYHHKAX MHPOPMAIUH, KPUTUYECKU OLIEHUBATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO, MTOTYIAEMYIO U3 Pa3IMYHBIX UCTOYHUKOB;

5) yMeHue UCNOIb30BaTh CpeACTBa MH(OOPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMA
(manee - UKT) B pemieHny KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIMOHHBIX 337a4 ¢ COOIIO-
JieHneM TpeOOBaHMI SPTOHOMUKH, TEXHUKUA O€30MaCHOCTH, TUTHEHBI, peCypcocOepekeH s, MpaBo-
BBIX U 3THYECKUX HOPM, HOpM WH(OPMALIMOHHON OE30MaCHOCTH;

6) yMeHue onpeeNnsaTh Ha3HaueHHe U QYHKIIUU Pa3IUnIHbIX COIUANBHBIX HHCTUTYTOB;



7) yMEHHE CaMOCTOSITENILHO OLICHUBATh M IIPUHUMATh PEILIEHUS, ONPEEIIAIOIINE CTPATETHIO
HOBEJICHUS, C YUETOM I'PaXKJaHCKHX M HPAaBCTBEHHBIX LIEHHOCTEH];

8) BiazeHue SA3bIKOBBIMHM CPEACTBAMM - YMEHHE SICHO, JIOTMYHO M TOYHO HM3JIaraTth CBOIO
TOUKY 3pEHHs, UCIIOIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPEJICTBA;

9) BiazieHe HAaBBIKAMH MO3HABATEIbHON pe(IeKCHU KaK OCO3HAHMS COBEPINAEMBIX JeHCT-
BUI U MBICIIUTENIBHBIX MIPOLECCOB, UX PE3Y/IbTaTOB U OCHOBAHUI, T'PaHUIl CBOETO 3HAHUS M HE3Ha-
HUS1, HOBBIX [T03HABATENbHBIX 3a/1a4 U CPEJICTB UX JOCTUKEHUS.

npeomemmuuix:

1) chopmMupoBaHHOCTH MPEICTABICHUN O MaTEMAaTUKE KaK YaCTH MUPOBOU KYJIbTYpPHI U O
MECTC MaTCMAaTHUKHU B COBpeMeHHOﬁ OUBUIN3allUHU, O cnoco6ax OIIMCaHusd HAa MAaTCMAaTU4YCCKOM
A3BIKE SIBJICHUN PEalIbHOTO MUDA;

2) chOpMUPOBAHHOCTH MPEACTABICHUI O MaTEMAaTHUYECKHUX MOHSATUSAX KaK O BaKHEHIIIHX
MaTeMaTUYeCKUX MOJENSAX, MO3BOJSIONINX OMUCHIBATh U U3y4yaTh pa3HbIE MPOLIECCHl U SIBICHMUS,
MOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTUYECKOTO ITOCTPOEHUSI MATEMaTUYECKUX TEOPUIL;

3) BiageHHEe METOJIaMU JI0KA3aTeIbCTB U AJITOPUTMOB PELLIEHUS; YMEHUE UX MPUMEHSTH,
MMPOBOAUTDH AOKA3ATCIBHBIC PACCYKACHUSA B XOAC PCIICHHUA 3aa4;

4) BnaxeHue CTaHAAPTHBIMU MPHEMaMM PEIICHMs PallMOHAIBHBIX U HWPPaLUOHAIBHBIX,
MOKa3aTC/IbHBIX, CTCIICHHBIX, TPUTOHOMCTPUYICCKUX ypaBHeHI/Iﬁ U HCPABCHCTB, UX CHUCTCM; HC-
M0JIb30BaHKE FOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHKCJE AJIs MOMCKA MyTH PEeLICHUS U WUl
JIIOCTpAly pCUICHU A ypaBHeHI/Iﬁ 1 HCPABCHCTB;

5) cpopMUPOBAHHOCTH MpEACTABICHUI 00 OCHOBHBIX MOHSATHSX, UJEIX U METOAaX MaTe-
MaTHYECKOTO aHAJIN3a;

6) BiaJeHNE OCHOBHBIMH MOHATHUSAMHU O MJIOCKUX U MPOCTPAHCTBEHHBIX I€OMETPHUECKHUX
¢urypax, MX OCHOBHBIX CBOICTBax; C()OPMHPOBAHHOCTH YMEHHS pPAcCIO3HABAaTh Ha YepTEXkax,
MOJIEISIX U B pEAIbHOM MHpE TeoMeTpuyecKue (Urypbl; MPUMEHEHUE H3YUYEHHBIX CBOMCTB
reoMeTpHUeCKUX QUTYyp u GOpMyI IS pelIeHHs] TeOMETPUIECKIX 3a/1a4 U 33/1a4 C MPAKTUYECKUM
coJiep:KaHueM;

7) chOpMUPOBAHHOCTH MPEICTABICHHUI O MPOIECCaX U SIBICHUSX, UMEIOIIUX BEPOSTHO-
CTHBIH XapakTep, O CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUpPE, 00 OCHOBHBIX TOHATHU-
SIX DJIEMEHTApHOM TEOPUU BEPOSATHOCTEH; YMEHUN HAXOAWTHh U OLICHUBATH BEPOATHOCTU HACTYII-
JeHUs] COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYalUSIX U OCHOBHBIE XapaKTEPUCTUKU CITydaii-
HBbIX BCIIMYUH,

BJIa/ICHUE HAaBBIKAMU HMCIIOJIb30BaHMS TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM IPHU PEIICHUH 3a/1a4

Tpebosanun Kk npeomMemHuviM pe3ynbmamam 0C60CHUA KypCca MamemamuKku

C 1enpio OBNAJCHUS YKa3aHHBIM BHAOM TNPO(ECCHOHAIBHOW AESTEIBHOCTH M COOTBETCT-
BYIOIIMMH NPO(ECCHOHANBHBIMA KOMIIETEHIMSIMU O0y4aroIUNCs B X0/1€ OCBOEHUs y4yeOHOM auc-
LUIUIMHBI 10JIKEH:

yMeEThb:

— BBINIOJHATH apu(pMETHYECKHE IEHCTBHS, cOUeTasi yCTHhIE U NMHUChMEHHBIE TMPUEMBI, IPU-
MEHEHHUE BBIUMCIIUTEIbHBIX YCTPONUCTB; HAXOANUTh 3HAUEHUE KOPHS HATYpaJbHOM CTENEHH, CTEIIEHH
C palMOHAJBHBIM IOKa3aTeseM, Jiorapupma, UCHONb3ys NMPH HEOOXOAUMOCTH BBIUMCIUTENIbHBIE
YCTPOMCTBA; I10JIb30BATHCS OLICHKON U MPUKUAKOHN IIPU NIPAKTUYECKUX pacyeTax;

— IPUMEHATH NOHATHS, CBA3AHHBIE C JEIMMOCTBIO LENBIX YUCEN, IIPU PEIIEHUN MAaTEMaTH-
YECKHUX 3a/1a4;

— HaXOAWTb KOPHHM MHOTOWIEHOB C OJHOM IEPEMEHHOM, pacKiIaJbplBaTh MHOTOYJIEHBI Ha
MHOKUTEIH;

— BBINOJIHATH AEUCTBUS C KOMIUIEKCHBIMU YMCIIAMH, 10JIb30BATHCS T€OMETPUUECKON UHTEP-
nperanuell KOMIUIEKCHBIX YHMCENl, B IPOCTEHIINX CIydasX HAXOAUTh KOMIUIEKCHbIE KOPHU YpaBHE-
HUU ¢ JCHCTBUTEIHLHBIMHU KO3 DUITHEHTAMU;



— MPOBOAMUTH MPe0oOPa30BaHUS YUCIOBBIX U OYKBEHHBIX BBIPQKEHUH, BKIIIOYAIOIIUX CTEIIe-
HU, paJIuKabl, JOrapu(pMbl 1 TPUTOHOMETpUUECKUE (DYHKIINH;

— HCIIONIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTHUECKON JIEATEIILHOCTH U B TO-
BCE/IHEBHOM JKM3HHU JUISI IPAKTUYECKUX PacyeToB Mo (opMmyiaM, BKIOUYas (GOpMyIIbl, coaepiKalime
CTEIEHH, PATUKAIbI, JOrapu(Mbl U TPUTOHOMETPUYECKUE (DYHKIIUH, UCTIONB3YS NPH HEOOXOAUMO-
CTH CIIPaBOYHBIE MaTE€pHaJIbl ¥ IPOCTEHIINE BEIUUCIUTENBHBIE YCTPOMCTBA;

— OIpeNeNATh 3HaueHHe (PyHKIMM 110 3HAUYEHHUIO apryMeHTa IpU Pa3jIM4HbIX crocolax 3a-
naHus QyHKIUN;

— CTPOUTH rpauku U3y4eHHBIX (DYHKIIMA, BBITOIHATH IPe0Opa3oBaHus IpaHKOB;

— ONUCHIBATH 10 rpaduky u 1o Gopmyse MoBeAeHUE U CBOMCTBA (PYHKIINY;

— pemaTth ypaBHEHHs, CUCTEMbI YpaBHEHHI, HEPABEHCTBA, UCTIONb3YS CBOMCTBA (YHKUUH U
uX rpaduuecKue npeacTaBIeHus;

— MCII0JIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B IPAKTUUECKON JI€ATEIILHOCTH U B IO-
BCE/IHEBHOW >KM3HU JIJIsl ONMCAHUS M HCCIEIOBAaHUS C MOMOUIbIO (DYHKIMH pEalbHbIX 3aBHCHMO-
CTEH, MpeACTaBIEeHUs X IpapUUecKH; HHTEpIIpeTalys rpa)ukoB peabHbIX MPOLIECCOB;

— pemiaTth panuoHaJbHbIE, TOKAa3aTeIbHbIE U JOTrapu(MHUECKUE YpaBHEHNUS U HEPAaBEHCTBA,
VPPALMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

— JI0Ka3aTh HECJIO)KHbIE HEPAaBEHCTBA;

— peliaTh TECTOBBIE 3a7aU C IIOMOIBIO COCTABJIEHUS YPAaBHEHUH U HEPABEHCTB, MHTEPIIpE-
TUPYsI pe3yJbTaT C Y4E€TOM OTpaHUYEHUH YCIOBUS 331a4H;

— n300paxaTh Ha KOOPIMHATHOM IJIOCKOCTH MHOXKECTBAa PEIECHHH YpaBHEHUH M Hepa-
BEHCTB C JIByMs] IEPEMEHHBIMHU U UX CHUCTEM;

— HaXOJUTh NPUOIMKEHHBIC PELICHUs] YPaBHEHUN M MX CHUCTEM, UCIOJb3Yys IpadUuecKuit
METOZ;

— peliaTth ypaBHEHHsI, HEPAaBEHCTBA M CUCTEMBI C IPUMEHEHUEM TpadruecKuX NpecTaBie-
HUM, CBOMCTB (PYHKITUH, MPOU3BOTHOM;

— HCIIONIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTHUECKON JIEATEIILHOCTH U B TO-
BCEIHEBHOW KU3HU AJI IOCTPOEHUS U CJIEOBAHUS IPOCTEUIINX MAaTEMATUUECKUX MOJEIIEH;

— pemiaTth npocTeiine KOMOMHATOPHBIE 33jaul METO0M Iepedopa, a TakkKe ¢ UCIOJIb30-
BaHHMEM H3BECTHBIX (opMyI1, TpeyrojdbHuKa [lackans; BEUUCIATh K03 duinenTs Onnoma Heroto-
Ha 110 opMyJie U ¢ UCTIONIb30BaHUEM TpeyroabHuka Ilackans;

— BBIYMUCIIATH BEPOSITHOCTH COOBITMH Ha OCHOBE IOJCYETa YKcia MCXOA0B (MpocTeiiune
ciIy4an);

— HCIIONIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTHUECKON JEATEIILHOCTH U B TO-
BCEIHEBHOW >KM3HHM JUIsl aHAIM3a PEAJIbHbIX YMCIIOBBIX JAHHBIX, IPEICTaBICHHBIX B BUJAE IHa-
rpamm, rpaduKoB; JUIsl aHaJIM3a HHPOPMALIUU CTATUCTUYECKOIO XapaKTepa,

— HaXOJUTh CyMMY OECKOHEYHO YOBbIBAIOIIEH reOMETPHUECKON POTPECCUH;

— BBIYMCIISTH IPOM3BOJIHBIE U TIEPBOOOPA3HBIEC SJIEMEHTAPHBIX (PYHKIUH, TPUMEHSS MTPaBU-
J1a BBIYMCIIEHUS IPOU3BOAHBIX U MIEPBOOOPA3HBIX, UCTIONIb3Ys CIPAaBOYHBIE MATEPUAIIBI;

— HMCCIea0BaTh GYHKIUU U CTPOUTh UX I'paMKHU C MOMOILBIO TPOU3BOIHOM;

— pemiaTh 331241 ¢ IPUMEHEHNUEM YpaBHEHHs KacaTelbHOM K rpaduky QyHKIUY,

— pemiaTth 3a/a4M Ha HAXOXJICHUE HauOOJBIIETO W HAMMEHBIIEro 3HA4YeHUS (PYHKIUU Ha
OTpE3KE;

— BBIYMCIIATH IUIOIIAlb KPUBOJIUHEHHOM Tpamnenuu;

— MCII0JIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHSI B IPAKTUUECKON JI€ATEILHOCTU U B IO-
BCE/IHEBHOW KHU3HU Ul PELICHUS F€OMETPUUECKUX, (PU3NUECKHX, SKOHOMUYECKUX U IPYTUX MPH-
KJIaHBIX 33J1a4, B TOM YHUCIIE 3a]]a4 Ha HauOOJIbIINE U HAUMEHbIIINE 3HAUCHHs! C IPUMEHEHUEM all-
napaTa MaTeMaTH4YeCKOT 0 aHaJIN3a;

— COOTHOCHUTH IIOCKHE TeOMETpUUYEeCKHe (DPUTYPBI U TPEXMEpHbIE OOBEKTHI C UX ONUCAHUSA-
MU, YepTeKaMH, H300paKeHUSIMH; Pa3IndyaTh U aHAIU3UPOBATH B3aUMHOE pacIiookeHue Gpuryp;

— U300paxxaTh reoMeTpuuecKue (GUrypsl U Tella, BHIIOIHATh YEPTEXK 0 YCIOBUIO 3aJjauy;



— pelarb FreOMETPUYECKHE 3a7a4l, ONUPASICh HA U3YYEHHBIE CBOMCTBA IUIAHUMETPUYECKUX
U CTEPEOMETPUYECKUX (PUIYp U OTHOIIEHUH MEXIy HUMHU, IPUMEHsS aareOpandeckuil U TPUTrOHO-
METPUYECKUH aIlapar;

— IPOBOJUTH JI0Ka3aTeIbHBIE PACCYXKACHHS IPHU PEUICHMM 3a7ad, JOKa3bIBaTb OCHOBHBIE
TEOpPEMBI Kypca,

— BBIYUCIIATDH JIMHEHHBIE JIEMEHTHI M YTJIbI B IPOCTPAHCTBEHHBIX KOHMUTYpALUAX, 0ObEMBI
U TJIOIIA/IU TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN U X MPOCTEHIINX KOMOMHAIIHH;

— IPUMEHATh KOOPAWHATHO-BEKTOPHBIN METO JIs1 BBIYACIICHHUS OTHOILIECHUMN, PACCTOSIHUN U
YTJIOB;

— CTPOUTH CEYECHUsI MHOTOTPAaHHUKOB U M300pa)kaTh CEUYSHHS TEJl BPALCHHUS;

— HCIIONIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTHUECKON JIEATEIILHOCTH U B TO-
BCEIHEBHOW >KM3HM Ul UCCIEAO0BAaHUS (MOAEINPOBAHNS) HECIOKHBIX MPAKTUYECKUX CUTYallui Ha
OCHOBE M3YYEHHBIX (POPMyYJ M CBOMCTB (hUTYp; BBIUMCIECHUS JUIMH, IJIOLIa el 1 00BbEMOB NpH pe-
IIEHUU MPAKTUYECKUX 3a/1a4, MCIIOJIb3YS MPH HEOOXOAMMOCTH CIIPABOYHHUKHM M BBIYMCIUTEIBHBIC
YCTPOMCTBA; MPUOOPETEHNS IPAKTUYECKOTO ONbITa AEATEIbHOCTH, MPEIIECTBYIONIEH mpodeccro-
HAJIbHOW, B OCHOBE KOTOPOH JISKUT NaHHBIN Y4eOHBIN MpeaMET;

3HATh:

— 3HAaYeHUWE MATEMaTUYECKOM HAyKd JUIsl pELleHUs 3a7ad, BO3HMKAIOIIMX B TEOPUHU H
IIPAKTUKE; IIUPOTY U OTPAHUYECHHOCTh IPUMEHEHUS MaTEMaTUYECKUX METOIOB K aHAJIN3Y U UCCIIe-
JIOBAHUIO TPOLIECCOB U SIBJICHUH B MPHPOJIE U OOIIECTBE;

— 3HAYeHHUE NMPAKTHUKU M BOIPOCOB, BO3HUKAIOIIMX B caMOW MaTeMaTuke, A1 GopMHpO-
BaHUS U Pa3BUTH MATEMAaTUYECKON HAYKH;

—  WJeW PaCIIMPEHHs YHCIOBBIX MHOXKECTB KaK CII0CO0a MOCTPOEHUSI HOBOTO MaTeMaTHyie-
CKOrO anapara Jyis peleHus IPaKTUYECKUX 3a/1a4 U BHYTPEHHUX 3a7a4 MaTEMAaTHUKU;

— 3HAYeHHue HJeH, METOIOB M Pe3yJIbTaTOB alreOpsl U MaTEMATUYECKOTO aHaIN3a AJIs M0-
CTPOEHUS MOJIENIEH pealbHBIX MPOIECCOB U CUTYAIUH;

—  BO3MOXHOCTH T'€OMETPUU JJIs ONUCAHMS CBOMCTB PEAIBHBIX IIPEAMETOB U UX B3aUMHO-
IO pacIOJIOKEHUS;

—  YHHMBEPCaJIbHBIA XapaKTEp 3aKOHOB JOTMKU MATEMAaTH4YECKUX PACCYKICHHUM, UX IpUMe-
HUMOCTb B Pa3IMYHbIX 00JIACTSAX YEJIOBEUECKON AEATEIbHOCTH;

— pasnuuue TpeOOBaHUHU, MPEIBIABISEMBIX K JOKA3aTEIbCTBAM B MaTeMaTHUKE, €CTECTBEH-
HBIX, COLMAIBHO-?)KOHOMUYECKNX U TYMaHUTAPHBIX HAYKaX, HA PAKTUKE;

— POJIb aKCMOMAaTHKH B MaTEMATHUKE; BO3MOKHOCTh TOCTPOCHHS MAaTEMATUYECKUX TEOPUI
Ha aKCMOMaTUYEeCKOH OCHOBE; 3HAUYCHHE aKCHOMATHUKH JJIS IPYTUX 00JIacTel 3HAHUS U IS IPaKTH-
KH;

—  BEPOATHOCTHBIN XapakTep Pas3IMYHBIX MPOLIECCOB U 3aKOHOMEPHOCTEH OKPYXKalOLIEro
MUpa.

1.4. Conepxxanue y4eOHOM JUCHUNIMHBI

(*3Be30YKOM BBIIEISIFOTCS TEMbl 3aHATUN, MPOBOJUMBIX B (popMe MpaKTUYECKOH MOATro-
TOBKH)

BBEJIEHUE

MaremaTuka B HayKe, TEXHUKE, JKOHOMHKE, HHGOPMAIMOHHBIX TEXHOJIOTUAX U MPaK-
THYECKOM NeATEJHLHOCTH.

Ienu u 3aaun U3y4eHHUs] MAaTEMaTUKU ITpU ocBOeHMH cneruanbHocTel CIIO.

PA3JIEJI 1. AJITEBPA

TEMA 1.1. PA3BBUTHUE ITIOHATHUA O YUCJIE

1.1.1 easble u pannoHaJbHbIE YUCIA. JleliCTBUTEIbHbIE YHCIIA.

IpakTuyeckoe 3ansitue Ne 1. Apupmernueckue 1eiCTBUA HAJ YUCTAMU.

1.1.2. Ilpubnusicennsie epiuucienus.

IIpakTnyeckoe 3ansaTue Ne 2. Haxoxxnenue npud/IH:KeHHbIX 3HAaYeHUIl BeJIMYMH U TO-
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IrPelIHOCTeN BbIYMCICHUI, CDABHEHUE YMCIIOBBIX BBIPAXKEHUN.

1.1.3. Komnnekcuvie uucna. /leticmsusi Ha0 KOMNJIEKCHLIMU YUCIAMU 8 AneeOpaudecKou
Gopme. I'eomempuyeckas unmepnpemayus KOMNJIEKCHO20 yuciaa. Tpuconomempuyeckas u NOKa-
3amenvHas hopma KOMNIEKCHO20 yucia. Jleticmeus HA0 KOMNJIEKCHbIMU YUCTIAMU 8 MPULOHOMEm-
PpUYecKoll U noKazamenbHoU )opmax.

TEMA 1.2. KOPHU, CTEIIEHH U JIOT'APU®MBbI

1.2.1 Kopuu u crenenn. KopHu HaTypajabHOW CTENIEHU M3 YKCIa U UX CBOMCTBA.

IIpakTnyeckoe 3ansaTue Ne 3. BeluucieHnue u cpaBHeHNEe KOpHEN. BbinoiaHeHne pacueTos ¢
paauKagaMu.

1.2.2. CreneHu ¢ pallHOHAJBLHBIMHU MOKA3aTeAsIMHU, UX cBOMcTBa. CTEeNeHU ¢ JEUCTBU-
TEJIbHBIMU NIOKA3aTeNIIMH, UX CBOMCTBA.

1.2.3. Ceoitcmea cmenenu c oeiicmeumensusim noxkazamenem. IIpeoOpa3oBanue pamuo-
HaJIbHBIX, UPPALMOHAJIBHBIX CTEIIEHHBIX BBIPAXKECHUN.

IIpakTuyeckoe 3ansitue Ne 4. HaxoxeHue 3HaueHUM CTENEHEN ¢ pallOHAIbHBIMU MOKa-
3aTeNsAMH.

IIpakTuyeckoe 3ansaTHe Ne 5. PerieHne nppaliOHAIBHBIX YPaBHEHUMN.

IIpakTuyeckoe 3ansaTue Ne 6. CpaBHenne creneHeit. [IpeoOpa3oBaHus BBIpaKEHUH, CO-
JEPKAIINX CTETICHH.

1.2.4. IIpeoOpa3oBanue mokaszarejbHbIX BbipaxkeHuil. IlpeoOpa3oBanue anredopamu-
YeCKHX BbIPAKEHHH.

IpakTuyeckoe 3ansiTue Ne 7. PenieHue nmoka3areybHbIX YpaBHEHUH.

1.2.5 Jlorapudgm. Jlorapudm uucma. OCHOBHOE JIOTapuMUIECKOE TOXKIECTBO. JlecsTuy-
Hble ¥ HaTypajbHbIe Jorapudmel. [IpaBuna aeiictBuii ¢ morapudmamu. [lepexon Kk HOBOMY OCHO-
BaHu1o. [IpeobpazoBanue orapupMuIecKux BhIPAKEHUH.

IMpakTuyeckue 3ansaTusa Ne 8. Haxoxaenue 3Ha4yeHni jorapudma no npous3BojJbHOMY
OCHOBaHMIO. Ilepexon oT 0JTHOr0 OCHOBaHMS K IPYyrOMY.

IpakTuyeckue 3ansaTus Ne 9. Beruucienue u cpaBHeHHE JIOrapu(MoB.

IIpakTnyeckoe 3ansatue Ne 10. [TpuGnkeHHbIE BBIYUCICHNUS U PEIICHUS TPUKIIAJIHBIX 3a-
Jad.

IIpakTuyeckoe 3ansitue Ne 11. Pemenne norapuMuyecknx ypaBHEHUH.

TEMA 1.3. OCHOBbI TPUTOHOMETPUHA

1.3.1 Paagnannas Mepa yrua. BpamareabHoe aBu:kenue. CHHYC, KOCUHYC, TAHT€HC U KO-
TAQHT'€HC YHCIIa.

IMpakTuyeckoe 3ansitue Ne 12, PaguanHbiil METOI U3MEPEHHUS YIJIOB BPAIIEHUS U CBSI3b C
IpagyCHOM MEPOM.

1.3.2. OcHOBHBIE€ TPUTOHOMETPHYECKHE TOKIECTBA.

IIpakTnueckoe 3ansitue Ne 13. @opmyna npuseaeHust. OCHOBHbBIE TPUTOHOMETPUUYECKUE
TOXJECTBa

IpakTuyeckoe 3anaTue Ne 14. @opMyIibl CI0KEHHUS.

IpakTuyeckoe 3ansaTue Ne 15. @opMysl JBOHHOTO aprymMeHTa, GOPMYJIIbl YABOCHHUSI.

1.3.3 @opmynvt nonoeunnozo yana.

1.3.4 IIpeoOpa3oBanue CyMMbl TPUTOHOMETPUYECKUX (PYHKIUI B NMpPou3BeAeHUE U 00-
paTHo.

IpakTuyeckoe 3anaTue Ne 16. [IpeoOpazoBanre CyMMBI TPUTOHOMETPUUECKUX (PYHKITUH B
NPOM3BEACHUE, U OOPATHO.

1.3.5. Buipasicenue mpuzonomempuueckux )yHKyuii uepe3 maHzenc noji08UHHO20 apey-
MeHma.

1.3.6 IIpocreiilnue TPUrOHOMETPUYECKUE YPABHEHHUS.

1.3.7 Ilpocmeiiniue mpuzonomempuieckue HePAGEHCMEd.

IMpakTuyeckoe 3ansaTue Ne 17. [Ipocteiiime TpUroHoMeTpUUECKUE YPaBHEHUS U HEPABEH-
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CTBa.
1.3.8 OOpaTHble TpUroHOMeTpHYecKHe (PYHKIMHU: aPKCUHYC, apKKOCHUHYC, apKTaHTE€HC
yucia.
IpakTuyeckoe 3ansaTue Ne 18. O6patHbie TpUrOHOMETPpHUUECKHE (YHKITUN

1.4. DYHKIIUU, X CBOMCTBA U TPA®UKHU*

1.4.1 ®ynkuuu. O61acTh onpeneneHuss 1 MHOKECTBO 3HAUeHUH; rpaduk (QyHKIUH, IMO-
cTpoeHne rpadukoB QYHKIIMH, 3aJaHHBIX pa3IMUYHbIMU criocobamu. CBoHCTBAa GYyHKIIMHA: MOHOTOH-
HOCTb, YETHOCTb, HEUETHOCTb, OIPAaHUYEHHOCTh, MEPUOANYHOCTb. IIpoMexyTKH BO3pacTaHus U
yObIBaHUs1, HauOoOJbIIIee M HaUMEHbIIIee 3HaYeHHs], TOUKU dKcTpeMmyMma. I'padudeckas unrepnpera-
. Apudmerndeckue onepanuu Hag GyHKusaMu. CiaoxHas QyHKIHS (KOMITO3UIIHS).

IpakTuyeckoe 3ansaTue Ne 19*, [Tlocrpoenue u urenne rpadukoB PyHKITUH.

1.4.2 TIpumepsl PYHKIHMOHAJIBHBIX 3aBHCHMOCTEN B PeaJIbHBIX NPOLECCAX U SIBJCHUSX.

IMpakTuyeckoe 3ansitue Ne 20%*. IIpumepsl 3aBUCUMOCTEN MEXKYy IEPEMEHHBIMU B pealib-
HBIX IIPOLECCAX U3 CMEXHBIX IUCLUIUINH.

1.4.3 Ilonamue o nenpepvienocmu hynkuyuu. Oopamusie gpyuxkyuu. Obaracms onpeoenenus
u obnacme sHauenuti oopamuou pyuxyuu. I'pagux oopamuoit pynxkyuu.

1.4.4 CrenenHble, moka3arejbHbIe, JorapupmMuieckue U TPUroHoMeTpruyeckne QpyHk-
uun. O6paTHbIe TpUrOHOMETpHUecKue QyHKIuu. OnpeneneHus GyHKIui, uX cBOMCcTBa U rpaduKH.
[IpeoOpazoBanus rpadukos. [TapamiensHbIN TEpeHOC, CHMMETPHUST OTHOCUTEIIBHO OCEeH KOOPAUHAT,
U CUMMETPHsI OTHOCHUTEIIPHO Hayasla KOOPAMHAT, CUMMETPHUS OTHOCUTENIFHO MPSAMON Y=X, pacTs-
JKEHHUE U CKAaTHE BJIOJIb OCe KOOpIUHAT.

IIpakTnyeckoe 3anaTue Ne 21*. HenpepsiBHble n nepuoguyeckue pynkuuu. Onpene-
neaue ¢yukumii. UccnenoBanne (ynknuu. CBOWCTBa JMHEHHOMW, KBaJIpaTUYHOM, KYCOUHO-
JUHEWHOU U TpOOHO- TMHEHHOHN (QyHKIUH

IIpakTuyeckoe 3ansaTue Ne 22*%, O0parHble TpUronomMerpuyeckue pynkuuu. Coiicta
U rpad UKy CUHYyca, KOCUHYCa, TaHTeHCca M KoTaHrenca. O0paTHbie (PYHKIIUU U UX TpapUKU

IIpakTuyeckoe 3ansTue Ne 23*%, Ilpuxiaaaubie 3agauu. I[IpeoOpaszoBanus rpaduka
¢byskuu. 'apmMoHnUeckue KojaeOaHus.

TEMA 1.5 YPABHEHUS U HEPABEHCTBA*

1.5.1 YpaBHeHus u cucTeMbl ypaBHEHU. PanMoHa/bHbIe, HPPALMOHAJIbHbIE, NMOKA3a-
TeJbHbIe, TPUTOHOMETPHYECKHEe YPABHEHHS U CHCTEeMbl ypaBHeHHil. PaBHOCHIBHOCTH ypaB-
HEHUil, HepaBeHCTB, cucTeM. OCHOBHbIC NMPHEMBbI PelIeHUS] PANMOHAIbHBIX, HPPALHOHAJIb-
HBIX, NTOKA3aTeJbHBIX H TPUTOHOMETPHYECKHX YPAaBHeHUH (Pa3sIoKEHUE HA MHOXHUTENHU, BBeE-
JIEHNE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, rpapuuecKkuit MeTox).

1.5.2 HepasencrBa. Hcnouab3oBanue cBOWCTB U rpa@uKoB (pyHKIMI NpH pelIeHUH
YPaBHEHHI M HepaBeHCTB. PannoHanbHbIe, MppallMOHAIbHBIE, IOKa3aTeIbHbIE HepaBeHcTBa. Oc-
HOBHbIE NIPUEMBI UX perieHus. Meton uHTepBaIoB. M300paskeHre HAa KOOPAMHATHOM IJIOCKOCTH
MHOKECTBA PELICHU YPaBHEHNUI U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CHCTEM.

1.5.3 Tpuzonomempuueckue nepagencmea. OcnoéHbvle npuemvl UX peUieHUA.

IIpakTuyeckoe 3ansitue Ne 24*, IIpeoOpazoBanue ypaBHenmii. [loka3zarensHble, jora-
pupMHUIecKue, TPUTOHOMETPUYECKUE YPABHEHHMS.

IIpakTuyeckoe 3ansaTue Ne 25%, Vcnonp3oBanue cBOWCTB M TpadukoB GyHKIUN IS pe-
IIIEHNs] YpaBHEHUH U HEPABEHCTB.

1.5.4 TlpumeHeHHe MAaTEMATHYECKHUX METOJ0B /IVIsl PElIEHUS COJAepPKATeJIbHbIX 3aJ1a4
U3 Pa3jIM4YHbIX 00/1acTell HAYKHM M NPaKTHKU. VHTEpripeTanys pe3ynbrara, yueT peajbHbIX orpa-
HUYEHUN.

IIpakTnyeckoe 3ansitue Ne 26*. Pemienune copepskarejbHBIX 32/1a4 M3 Pa3JIMYHBIX 00-
Jacreil Haykum W npakTtuku. KopHu ypaBHeHUN. PaBHOCHIBHOCTH ypaBHEHHH. OCHOBHBIE
IIPUEMBI PEILIICHUS YPaBHEHUN. PellieHre cucreM ypaBHEHUH.
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TEMA 1.6. KOMBUHATOPHUKA, CTATUCTUKA U TEOPHUS BEPOSITHOCTEN*

1.6.1 OcHOBHbIE MOHATHS KOMOMHATOPUKM. 3a/1a4y HA MOJCYET YUCIIa pa3MelIeHUH, me-
pecTaHOBOK, coueTaHuil. Pemenue 3anau Ha nepeGop BapuaHTOB.

IIpakTuyeckoe 3ansaTue Ne 27*, Pemenne koMOMHATOPHBIX 3aja4. VicTopusi pa3BUTHSA
KOMOWHATOPUKHU, TEOPUH BEPOSTHOCTEH M CTATUCTUKU W MX POJb B Pa3IUYHBIX chepax deo-
BEUYECKOU JKU3HEeNesATeIbHOCTH. [IpaBuina komOumHaTopuku. PasMmenieHus, coueTaHus U Iepe-
CTaHOBKH.

1.6.2 ®opmyna 6unoma Hprotrona. CpoiicTBa OMHOMUHAIBHBIX Kod(hduimenton. Tpe-
yronbpHUK [lackas.

IpakTuyeckoe 3ansaTue Ne 28%, dopmyna 6maom Hetotona. Tpeyronsuuk [lackars.

IIpakTnyeckoe 3ansaTue Ne 29*, Penienne npukiIagHpIX 3a1ad.

1.6.3 CoObiTHE, BEPOSITHOCTDH COOBITHSA, CI0KEHUE U YMHOKEHHE BEPOATHOCTEN.

IIpakTuyeckoe 3ansitue Ne 30*. Kiaccuueckoe omnpeesneHne BepOsITHOCTH, CBOICTBA
BEPOATHOCTEH, TEOpEMA O CyMME BEPOATHOCTEM.

IIpakTnueckoe 3ansaTue Ne 31*. Beiuncnenue BepositHocTell. [Ipuknannble 3anaqu.

1.6.4 IlonsiTue 0 He3aBUCUMOCTH COObITHI. /lUCKpeTHAs CJy4aiiHAs BeJUMYNHA, 3AKOH
ee pacnpeneaenus. Yucinossle XapakTEPUCTUKU AUCKPETHOM CilydalHOW Benu4uHbl. [loHsTHE O
3aKOHE OOJIBIINX YHCE.

1.6.5 IlpeacraBieHue JaHHbIX (TaONIuUIBl, AUarpamMMel, rpa¢ukn). ['eHepanbHas COBOKYI-
HOCTb, BBIOOpKa, cpenHee apudmeTnueckoe, meauaHa. IloHaTHe 0 3agavyax MaTeMaTH4yecKoi
CTATUCTUKH.

1.6.6 PenieHue NpakTHYECKHUX 32/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/I0B.

IIpakTnueckoe 3ansaTue Ne 32*, [IpencraBnenre 4ncnoBbIX JaHHBIX. [IpukiagHble 3a1aun.

PA3JIEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

TEMA 2.1. IOCJIIEJOBATEJBHOCTH

2.1.1 Cnoco0bl 3a1aHus M CBOMCTBA YMCJI0BBIX NOc/aeAoBaTedbHOCTell. CyMMHUpOBaHHE
nocjenoBaTenbHOCTEN. beckoHeuHo yObIBaroIas reoMeTpuyecKas Iporpecchst U ee CyMmMa.

IIpakTnueckoe 3ansaTue Ne 33. Yncnoast 1ocie0BaTeIbHOCTD

IpakTuyeckoe 3ansaTue Ne 34. beckoHewHO yOBIBaOIIIasi TeOMETPUIECKask TPOTPECCHSI.

2.1.2 Ilonamue o npedene nociedosamenvuocmu. Cywecmsosanue npeoeia MOHOMOHHOU
02PAHUYEHHOU NOCIe008AMENbHOCHIU.

IIpakTnueckoe 3ansaTue Ne 35. [Ipenen nocnenoBaTeNbHOCTH.

TEMA 2.2. TIPOU3BOJAHASA U EE IPUMEHEHUE

2.2.1 IlonsiTe 0 MPOM3BOAHONH (PYHKUMH, ee TeoMeTPUYeCKH U (PU3MUYECKHd CMBICJI.
VYpaBHeHue KacaTelnbHON K rpaduky ¢yHkuuu. [Ipom3BoaHbIE CyMMBI, Pa3HOCTH, MPOU3BEICHHUS,
yacTHbIe. [Ipon3BOIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.

IIpakTnyeckoe 3ansitue Ne 36. [IponsBogHas: MEXaHUUYECKUN U F€OMETPUUECKUNA CMBICI
MIPOU3BOAHOM.

IpakTuyeckoe 3ansiTue Ne 37. YpaBHeHuUe KacaTelbHOM B 001IeM BUJIE.

IpakTuyeckoe 3ansaTue Ne 38. [IpaBuna u popmynsl quddepeHpoBanms.

2.2.2 IlpuMeHeHNe NPOU3BOAHOM K HCCJIeJ0BAaHNI0 (YHKIMH M IOCTPOEHUIO rPaguKoB.

IpakTuyeckoe 3ansaTue Ne 39 MccnenoBanue GyHKIMHM C TTOMOIIBIO POU3BOIHOM.

2.2.3 IIpon3BoaHbIe 00pPAaTHOI (PYHKIMHU U KOMIO3UINH QyHKINH.

2.2.4 TlpuMepbl MCNOJIb30BAHMS MPOU3BOAHON /51 HAXOXKIEHUSI HAWIYYIIEro peie-
HHSl B IPUKJIAIHBIX 3a1a4aX.

IIpakTuyeckoe 3ansaTue Ne 40. HaxoxneHne HanOoOJIbIIEro, HAMMEHBIIETO 3HAYCHHUS U
AKCTPEMAaNIbHBIX 3HAUCHUH ()YHKIIHH.

2.2.5 Bropasi npou3BoaHasi, ee reoMeTpuYecKuidi u puznveckuii cmpici. Haxoxnenue
CKOPOCTH JIJIs TIporiecca, 3aJaHHoro (popmynoit u rpadukom.
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TEMA 2.3. IEPBOOBPA3HASA 1 UHTEI'PAJI

2.3.1 IlepBooOpa3Has u uHTerpaJ. [IpuMeHeHre onpeneNeHHOro UHTEerpaia sl HaXO0xX-
JIeHUS TIJIOUIa U KpUBOJIMHEHHON Tpanenuu. @opmyna Heiotona-Jleitonuna. [Ipumeps npumMeHe-
HUS UHTerpasia B GU3HUKE U TEOMETPHUH.

IIpakTnyeckoe 3ansitue Ne 41. HenocpencrBeHHoe nHTerpuposanue. Murerpan u nep-
BooOpa3Has

IIpakTnueckoe 3ansaTue Ne 42. VlHTerpupoBanre METOJOM 3aMEHbI TIEPEMEHHOI.

IMpakTuyeckoe 3ansiTue Ne 43, IHTerpupoBaHHEe MO YACTSIM.

IIpakTnyeckoe 3ansaTne Ne 44. BprumciieHne omnpeeeHHbIX MHTerpaaos. Teopema
Herorona—JleiiOHuiia

IIpakTuueckoe 3ansitue Ne 45. [IpumeneHne nHTerpaina K BIYUCICHUIO (PU3UUECKUX Be-
JIMYUH U IUIOIIANIEH.

PA3JIEJ 3. TEOMETPUA

TEMA 3.1. [IPAMBIE U IINIOCKOCTH B IPOCTPAHCTBE

3.1.1 B3aumHoe pacnojioxkeHHe JIBYX NPSIMBIX B npoctpaHcTse. [lapannenbHocTh mps-
Mol u 1ockocTh. I[lapamnensbHOCTh MmiIockocTe. llepneHauKyIsIpHOCTh NMPSMONW U TIJIOCKOCTH.
[lepnieHaUKYmsp U HAKIIOHHASA. YTOJI MEXAY IPSIMOU U IUIOCKOCTBIO. [IByrpaHHBIN yroia. Yroi me-
KOy MIOCKOCTAMU. [lepnenanKyIIpHOCT ABYX IIJIOCKOCTEM.

IIpakTnyeckoe 3ansiTe Ne 46. B3aumHoe pacnosiokeHue NpPAMbIX U 1JIockocTel. [Tpu-
3HAaKU B3aUMHOTO PACIIOJIOKEHUs MPSMBIX. YTOJ MEXAy npsaMbiMu. llepneHaukynsp u Ha-
KJIOHHAs K TNIOCKOCTH. YTOJI MEXAY NPSIMOM U MIIOCKOCTBIO

IIpakTuyeckoe 3ansitue Ne 47. TeopeMbl 0 B3aMMHOM PACIIOJI0KEHUN MPAMOI U TI10C-
KocTu. TeopeMa o Tpex IepHeHIuKyJsipax

3.1.2 I'eomeTpuuyeckue NMpeodPa3oBaAHUA NMPOCTPAHCTBA: MapaJUICIbHBIA MEPEHOC, CUM-
METPHUS OTHOCUTENIBHO TIOCKOCTH.

IIpakTuyeckoe 3ansaTue Ne 48. [IpuszHaku u CBOKCTBA MapaUIEIbHBIX U MEPIECHANKYIISIP-
HBIX [IJIOCKOCTEM.

IIpakTuyeckoe 3ansaTue Ne 49. PaccrosiHue OT TOYKH 10 IJIOCKOCTH, OT NMPSAMOM /10
IUIOCKOCTH. PaccrosiHue Mexay IMIOCKOCTSAMH, MEXIY CKPEIIMBAIOLIUMUCS MPSIMBIMH, MEXKIY
MPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE

3.1.3 MMapayienbHOE MPOEKTHPOBAaHUE U €ro cBoiicTBa. B3zaumHoe pacnosnoxkenue. M3o-
Opa’xeHHE MPOCTPAHCTBEHHBIX (DUTYP.

IIpakTnueckoe 3ansaTue Ne 50. [lapannenbHoe NPOEKTUPOBAHUE U €TO CBOICTBA.

3.1.4 ITnowade opmozonanvhoil npoeKyuu.

IlIpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmocoHAIbHOU NPOEKYUU MHO2O-
V2ONbHUKA.

TEMA 3.2. MHOI'OI'PAHHUKH

3.2.1 BeinykJible MHOTOTPaHHMKHU. BepumHel, pedpa, rpaHu MHOTOTpaHHUKA. Pa3BepTka.
MHuororpannsie yribl Teopema Jilsepa.

3.2.2 llpusma. llpsimasi u HaKkI0HHas npu3Ma. [IpaBuibHas npusMma.

3.2.3 MMapamaenenunen. Kyo. Ilupamuaa. [IpaBunsHas nupamuga. YcedeHHas nupaMujaa.
Terpadap. Cummerpun B KyOe, B apajuienenumnese, B npuzMe u nupamuze. Ceuenus kyoa, mpus-
MBI U TUPAMHUIBI.

3.2.4 llpeacraBieHue 0 NPaBUIbHBIX MHOTOTPAHHUKAX (TETpa’pe, KyOe, OKTa’Iipe, 10-
JeKadIpe M KKOCcadIipe).

IIpakTuyeckoe 3ansitue Ne 52, Pa3nnynbie BUbI MHOTOIpaHHUKOB. X n300pakeHus.

IMpakTuyeckoe 3ansaTue Ne 53. CeueHusi, pa3BEpTKH MHOTOTPAHHHUKOB.

TEMA 3.3. TEJIA 1 HOBEPXHOCTH BPAIIEHUSA

3.3.1 Huannap u kouyc. YceueHHbll KoHYc. OCHOBaHUE, BBICOTA, OOKOBAsl MOBEPXHOCTH,
oOpa3yromas, pa3seprka. OceBble CEUCHUS U CEUCHUS, MMapalieIbHbIe OCHOBAHHIO.
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3.3.2 lllap u cepa, ux ceuenue. KacarenbHasi II10CKOCTH K cepe.

IMpakTuyeckoe 3ansitue Ne 54. [lnomaas noBepxHocTu. CuMMeTpHUs TeJl BPallleHUs U
MHOIOrpaHHUKOB. BUbl CHMMETPUN B IPOCTPAHCTBE

TEMA 3.4. UBMEPEHUS B TEOMETPUU*

3.4.1 Oobem u ero usmepenue. MarerpanpHas Gpopmyna oobrema. @opmyisl o0bemMa Kyda,
MMPpAMOYTOJIBHOT'O MapaJuICIICIIUIICAa, ITPHU3MbI, IUJIUHAPA.

3.4.2 ®opmyJibl 00beMa MUPAMHUABI U KOHYCA.

3.4.3 ®opmyJbl IUIOLIAAH MIOBEPXHOCTEH HUJIMHAPA U KOHYCA.

3.4.4 ®opmyJbl 00bemMa mapa u niIomaau cepol.

IIpakTnyeckoe 3ansiTue Ne 55. Boruncienue miomaneit 1 00beMoB.

3.4.5 IlonoOue Tes1. OTHOMIEHHE MJIOIIA/Iel OBEPXHOCTEl U 00beMOB MOA00OHBIX TeJl.

TEMA 3.5. KOOPAUHATBI U BEKTOPbBI*

3.5.1 IlpsimoyroJibHas (IeKapTOBa) CMCTEMA KOOPAUHAT B NMpocTpaHcTBe. Dopmyra pac-
CTOSTHUSI M1y IBYMsI TOUKaMH. Y paBHEHUS CPephl, INIOCKOCTH U MPSMO.

3.5.2 Bekropbl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. Ci105KE€HUE BEKTOPOB. Y MHOKEHHE
BCKTOpA Ha YHCJIO. Paznoxxenue BCKTOpA 110 HAITPABJICHUSAM. Yron MCKAY ABYMsI BCKTOpaMHU.

3.5.3 IIpoexknus BekTopa HA ocb. KoopauHate! BekTopa. CKajJsipHOe NPON3BedeHUEe BeK-
TOPOB.

3.5.4 YpaBHeHHe OKPYKHOCTH, cpepbl, III0CKOCTH. PaccTosiHue MexKI1y TOUKAMU.

3.5.5 BekTOopHO€E YpaBHEeHHE NPSIMON U MJIOCKOCTH.

IIpakTuyeckoe 3ansitue Ne 56*. BekTopbl. YpaBHEHUE OKPYKHOCTH, CPephl, TIIOCKO-
ctu. Paccrosnue Mexay Toukamu. JeidcTBUSL ¢ BeKTOpaMH, 3aJJaHHbIMHM KoopauHaTamu. Cka-
JIIPHOE IPOU3BEICHUE BEKTOPOB. BEKTOpHOE ypaBHEHHUE NPSIMOU U IUIOCKOCTH. Mcnonb3oBa-
HHE BEKTOPOB IMPU J0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

3.5.6 Ucnonb30BaHue KOOPAMHAT U BEKTOPOB NPH pPelIeHNH MATEMATHYECKUX U MPH-
KJIAJIHBbIX 3a/1a4.

JJ1s BHEayAUTOPHBIX 3aHATHI CTyIEHTaM Hapsly C pelIeHUEM 3a]1ad U BBIITOJIHEHUEM TIpaK-
TUYECKUX 33/IaHUN MOXKHO TPEUIOKHUTHh TEMbI HCCIEIOBATEIbCKUX U pedepaTuBHBIX paboT, B KO-
TOPBIX BMECTO CEpUIl OTAENBbHBIX MEIKUX 3a/1a4 U YIPaKHEHUH MpeIaraloTcs CIOKETHbIE 3aJaHMts,
TpeOyroIre ATUTENbHON padoThl B paMKax OJHON MaTeMaTHYeCKON CUTyallud. DTU TEMbI MOTYT
OBITh KaK MHAWBHUIYATbHBIMH 33JaHUSIMH, TaK U TPYNIOBBIMU JJIi COBMECTHOTO BBIMIOJHEHUS HC-
CJIEIOBaHMSL.

INPUMEPHBIE TEMBI PE®EPATOB (AOKJIAJOB), UHAWUBUIYAJIBHBIX
ITPOEKTOB

1. HenpepsiBabie 1po6H.

2. [TpriMeHeHre CIOXKHBIX MPOLIEHTOB B 9KOHOMUYECKUX pacueTax.
3. [TapannenbHoe MPOEKTUPOBAHUE.

4. CpenHue 3Ha4eHUS U UX IPUMEHEHHUE B CTATUCTHKE.

S. BekropHoe 3a1anue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
6. CroxeHue TapMOHUYECKUX KOJICOAHHIA.

7. I'paduueckoe penienre ypaBHeHUI 1 HEPABEHCTB.

8. [TpaBuIbHBIE U MTOJYPABUIBLHBIE MHOTOTPAaHHHUKH.

9. Konnueckue ceueHus 1 UX IPUMEHEHUE B TEXHUKE.

10.  Tlonsarue nuddepeHimana u ero MpUIOKEHHS.

11.  Cxembl NOBTOpHBIX HcTIbITAHUNM bepHym.

12. UccnenoBanue ypaBHEHUH U HEPABEHCTB C MapamMeTPOM.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4e0HO# padoThI

Bup yueOHoii padoTnbl

Oobvem uacos

MakcumanbHas yyeOHass Harpys3ka (Bcero) 352
B TOM 4HCJI€ B ()OpME MPAKTUUECKON MOATOTOBKH 30
Oos3aTesqibHAsE AyIUTOPHAS y4eOHasi HArpy3ka (Bcero) 234
B TOM YHCJIE:
JIEKIINU 122
[IPAKTUYECKUE 3aHATHS 112
CamocrosiTesibHas padoTa o0yuyawinerocs (Bcero) 118

Ipomesxcymounas ammecmayus 6 popme IK3aMeHa
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2.2. TemaTnueckuii miiaH oomeoodpazoBarebHoOl yueOHoi qucunmiuabl OY/1.04 MaremaTuka

Makc. yue0. Camocr. KosmmuecTBO ayIMTOPHBIX YaCOB
Ne HapMeHOBAHEE PAICIOB H TEM HArpy3ka padora B T.4. B q)olzme Teoperuu IIpakTHy.
TeMbI CTYyI-Ta CTyJdeHTa Bcero NPAKTHYECKOH MO/~ 6 * | (ceMmuHapcKue)
(uac) (uac) TOTOBKH obyHenme 3aHATHS
BBenenue 2 - 2 - 2 -
Pa3nea 1. Anredpa 190 64 126 28 62 64
1.1 PasButHe nonsATus o uncie 21 11 10 - 6 4
1.2 KopHu, crenenu u orapumel 35 7 28 - 10 18
1.3 OCHOBBI TPUTOHOMETPUHU 41 11 30 - 16 14
1.4 DYHKINU, UX CBOMCTBA M TpaduKu 25 7 18 10 8 10
1.5 YpaBHEHMsI U HEPABEHCTBA 28 12 16 6 10 6
16 KOM6I/IHaT(3pI/IKa, CTaTHCTHUKA U TEOpUs Be- 40 16 24 12 12 12
POSITHOCTEM
Pa3pen 2. Hayaja MaTeMaTH4eCcKOro aHaJIu3a 57 15 42 2 16 26
2.1 [TocnenoBarenbHOCTH 14 4 10 - 4 6
2.2 IIpon3BojHas U ee IPUMEHEHUE 24 4 20 - 10 10
2.3 ITepBooOpasHas u HHTETpaI 19 7 12 - 2 10
Pazpnen 3. 'eomeTpus 103 39 64 2 42 22
3.1 [Ipsimble ¥ IIOCKOCTH B MPOCTPAHCTBE 28 8 20 - 8 12
3.2 MHoOrorpaHHuKu 24 12 12 - 8 4
3.3 Tena v MOBEPXHOCTH BpalICHUS 10 4 6 - 4 2
3.4 W3Mepenuns B reomeTpuu 16 4 12 2 10 2
3.5 KoopauHaTsl 1 BEKTOPBI 27 11 14 - 12 2
JK3aMeH - - - - - -
Hroro 352 118 234 30 122 112




2.2. XapaKTepuCTHKA OCHOBHBIX BU/I0B Y4e0HOI 1eSITeJIbHOCTH CTY/IeHTOB

Ne
n/n

Conep:kanue o0yueHust

XapakTepucTUKA OCHOBHBIX BU/0B Y4eOHO 1eSITeJIbHOCTH
CTYJAEHTOB (HA YPOBHE Y4eOHBbIX /IeliCTBHIl)

1.

BBenenue

O3HakoMJIEHHE C POJIbI0 MaTeMAaTUKU B HayKe, TEXHUKE, YIKOHO-
MHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSAX M MPAKTUYECKOU maes-
TeNbHOCTH. O3HAKOMJICHHE C LENISIMH U 331a4aMi U3y4eHUS Ma-
TEMAaTUKU OpHU 0CBOEHMH cnenuanbHocTeit CI110

AJITEBPA

Pa3Burtue
quCIe

ITOHATHUSA 0

BrimontHeHre apupMETHIECKUX IEHCTBUNM HAJl YMCIIAMH, COYe-
Tas yCTHbIE U MUCbMEHHBIE IPUEMBI.

Haxoxnenrue npuOIMKeHHBIX 3HAUEHUN BEIMYMH U MOTPEIIHO-
cTeil BeruMciieHni (aOCOMOTHON M OTHOCHUTEIHHOMN); CpaBHEHUE
YHUCIIOBBIX BbIPAKEHHH.

Haxoxnenne ommboK B MpeoOpa3oBaHUAX U BBIUYUCIECHUSX (OT-
HOCHUTCS KO BCEM IMYHKTaM MPOTPaMMBl).

Kopsn,
pudmbI

CTEIICHU, JIora-

O3HakOMJIEHHE C TIOHATHEM KOpHSA N-H CTENEHH, CBOWCTBAMU
pasvKaJIoB U NPAaBUJIAMH CPaBHEHHS KOPHEH.

DopMyIMpPOBAHUE ONPEACIICHUS] KOPHSI U CBOMCTB KOpHEHN. BbI-
YHUCJICHUE U CPAaBHEHHE KOPHEW, BBINIOJHEHHUE NPUKUIKN 3HA4e-
HUs KopHs. [IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BbIpaXke-
HUM, COJIepKaIUX PagruKaJIb.

Brimonnenue pacyetoB 1o ¢popmyiaM, COAEPKALINM PaIHKaIIbI,
OCYILECTBIISAs1 HEOOXOIMMBIE MTOACTAaHOBKH U IPeoOpa30BaHusl.
Omnpenenenne paBHOCUIBHOCTH BBIPDAKEHUM € paaukainamu. Pe-
LICHUE UPPALMOHAIIBHBIX YPaBHEHUM.

O3HaKOMJIEHHE C TIOHSATUEM CTEIIEHU C JEHCTBUTEIBHBIM IOKa-
3aTeJIeM.

Haxoxaenne 3Ha4eHUN CTENEHU, UCTOIB3Ys PU HEOOXOIUMO-
CTH MHCTPYMEHTAJIBHBIE CPECTBA.

3anuchiBaHUE KOPHS N- CTENEHU B BHUJE CTENEHU C APOOHBIM
MoKa3aTeJIeM U Ha00OpOT.

DopMynMpOBAHKUE CBOMCTB CTEICHEW. BrlunciieHne CTeNeHen ¢
palOHaIbHBIM IT0KA3aTEJIEM, BBIIIOJIHEHUE IPUKHAIKA 3HAYCHHUS
CTEIIEHU, CPAaBHEHUE CTEIICHEM.

[IpeoOpa3zoBaHre YUCIOBBIX M OYKBEHHBIX BBIPAKEHUMU, CONEp-
JKaIUX CTEIIEHM, IPUMEHSS CBOMCTBA. Pelenne noka3aTenbHbIX
YpaBHEHUU.

O3HakoMJIEHHE C NIPUMEHEHHEM KOpHEH U CTENEHEH IpH BbI-
YHUCIICHUU CPEIHMX, NEJICHUHM OTpe3Ka B «30JI0TOM CEUCHUN».
Pemenne npukiaaHbIxX 3a/1a4 Ha CI0KHBIE TPOLIEHTHI.

[IpeobpazoBanue anred-
pPauYEeCKUX BBIPAKECHUMN

BrimontHeHre npeoOpa3oBaHuil BBRIpAKECHHM, MpuMeHeHue (op-
MYyJI, CBSI3aHHBIX CO CBOMCTBaMU CTemneHeu u Jorapudmon. Or-
peneneHue o0JIacTU JOMYCTUMBIX 3HAYEHUN JIOTapu(MUIECKOTO
BeIpakeHUs. Perenune orapuMuyeckux ypaBHEHUH

OCHOBbBI TPUTOHOMETPUH

OCHOBHBIE TOHATHSA

N3yueHne paguaHHOTO METONA M3MEPEHHS YIJIOB BPALLCHUS U
WX CBSI3M C TpagycHON mepoi. M3o00pakeHre yrioB BpalleHUS
Ha OKPYXXHOCTH, COOTHECEHHE BEJIMYMHBI yIjia C €ro pacroJio-
xenneMm. GopmynupoBaHue onpeaeaeH!l TPUrOHOMETPUYECKIX
(GYHKUUH U yTIIOB MOBOPOTA U OCTPBIX YITIOB MPSIMOYTOJIBHO-
r'0 TPEYTroJbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U




OCHOBHBIE TPUTOHOMET-
pUYECKUE TOXKIECTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPHUUYECKHUX TOXKIECTB MJIS
BBIYUCIICHHS] 3HAYCHUH TPUTOHOMETPHUYECKUX (YHKUHUH MO OJ-
HOU U3 HUX

[IpeoOpa3oBanuss  mpo-
CTEUILIUX TPUTOHOMETPHU-
YECKUX BBIPAKECHUMN

Nzydenne oCHOBHBIX (POpMYT TPUTOHOMETPHH: (HOPMYJIIBI CIIO-
KEHHS, YIBOEHUS, MpeoOpa3oBaHHUs CYMMBbl TPUTOHOMETpHUYE-
CKUX (YHKUMN B TPOM3BEJCHUE U IPOU3BEICHUS B CyMMYy U
IIPUMEHEHHNE IIPH BBIYMCIIEHUH 3HAYE€HUS TPUTOHOMETPHUUYECKOTO
BBIPAKECHUS U YIIPOLLEHHUS €TO0.

O3HakoMJIEHHE CO CBOMCTBAMHM CHMMETPHM TOYEK HA €IUHUY-
HOW OKPY)KHOCTU W NMPHUMEHEHHE WX JJs BbIBOAA (hopMyln mpu-
BEJICHUS

[Ipocreiimne  TPUTOHO-
METPUYECKHE YpPaBHEHUS
U HEPaBEHCTBA

Pemenne no ¢opmynam M TPUTOHOMETPHUECKOMY KpPYTY IIpO-
CTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUU.

[Ipumenenne oOMMX METOJIOB pEIleHUs ypaBHEHUH (IpuBene-
HUE€ K JIMHEHHOMY, KBaJpPAaTHOMY, METOJ Pa3JI0KEHUsS HAa MHO-
YKUTEIIN, 3aMEHBI IEPEMEHHON) IPU PELIEHUH TPUTOHOMETpHUYE-
CKMX YpaBHEHUH. YMEHHE OTMEUaThb Ha Kpyre pemeHus Mpo-
CTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB

ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YKciia

O3HakoOMJIEHHE C MOHSTHEM OOpATHBIX TPUTOHOMETPUUYECKUX
byHKUINH.

N3ydenue onpeneneHnii apKkCUHYca, apKKOCUHYCA, apKTaHT€HCa
yrcna, GopMyIMpPOBaHUE UX, U300pakeHHEe Ha €IWHUYHOM OK-
PYXHOCTH, IPUMEHEHHUE NPU PEeIICHUHN YpaBHEHUH

®YHKIIVMU, UX CBOMCTBA U TPA®UKH

10.

ITouatue o
dyHK-

OYHKIIUH.
HETMPEPBIBHOCTU
LUHA

O3HakoOMJIEHHE C TOHSITHEM IMEPEMEHHOM, NMPUMEpPAMH 3aBUCH-
MOCTEHN MEXAY IEPEMEHHBIMU.

O3HakoMJIEHHE C TOHATHEM Trpaduka, OmpeaeseHne MpUHaAL-
JISKHOCTH TOYKH Tpaduky ¢pyHkuuu. OnpeneneHue mno Gopmyie
MpoCTeHIeld 3aBUCUMOCTH, BUAa ee rpaduka. Beipakenune 1o
dbopMyIie 0THOM MTepeMEHHON Yepes3 ApyTure.

O3HakomyeHHEe ¢ ompeaeneHueM GyHKIUH, (GOPMYITHPOBAHHE
ero. Haxoxnenune oGmactu ompeneneHust U o0JIaCTH 3HAYCHUN

byHKIIUH

11.

CaoiicTBa GbyHKIMH.
I'paduueckas mHTEpIIpE-
tarus. [Ipumepsl ¢QyHK-
LIUOHAIBHBIX 3aBHCHMO-
CTEl B pEAIBHBIX IPO-
1[eccax U SIBJICHUAX

O3HakomileHHE ¢ MpuMepamMu (yHKIHOHAIBHBIX 3aBUCHMOCTEN
B peaJIbHBIX IPOLeccax U3 CMEXHBIX JUCLUIUIMH.
O3HaKOMJIEHHE € 10Ka3aTEIbHBIMU PACCYKIECHUSIMU HEKOTOPBIX
CBOMCTB JIMHEHHON M KBaJpaTUYHOU (DYHKIIHH, MpOBEIEHUE HUC-
CJIEZIOBAHUS JIMHEWHOW, KyCOYHO-JIMHEHHOH, qpOoOHO-TMHEHHON
W KBaJpaTUYHOW (QYHKIMHA, TocTpoeHue wux rpadukos. I[lo-
CcTpoeHue u yteHue rpadukos ¢pynkuuid. MccnenoBanue QpyHk-
LUH.

CocraBnenue BUAOB (QYHKIMNA MO0 JAaHHOMY YCJIOBHUIO, PELICHUE
3a7ja4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIIUN

12.

OO6parnbie GyHKIHH

N3yuenne nouwsmus obpammuoi yukyuu, onpeoeieHue 6uoa u
nocmpoernue 2paguxa oopamuol QyHKyuu, Haxoxrcoenue ee 00-
nacmu  onpedeieHusi u obaacmu 3Havenuil. llpuMeHEeHUE
CBOWCTB ()YHKIMI NPH HMCCIEIOBAHUU YPaBHEHUH U PELICHUU
3aa4 Ha JKCTpemMyM. (O3HaKOMJIEHHWE C TMOHSTHUEM CJIOKHOU

byHKITUN

13.

CrerncHHEIE, MoKa3a-
TeNbHBIE, JIorapudmude-
CKHC U TPUT'OHOMETPUUIC-
ckue ¢yaknun. OOpar-

Brruncnenue 3HadeHnit GyHKIMIA 1O 3HaYeHUIO aprymenTa. Omn-
pelelieHue TOI0KEeHUsT TOYKH Ha rpaduke Mo ee KOOpAWHATaM U
HA000pOT.

Hcnonp3oBaHne CBONCTB (DYHKITMW NJIsi CPAaBHEHHS 3HAYCHHI




HBIE  TPUTOHOMETpUYE-
CKue PYHKIIUU

cTerneHen u jorapupmMoB.

[Toctpoenne rpadukoB CTENEHHBIX U JIorapupMudeckux (yHK-
ui. Permenne nmoka3aTenpbHBIX U JOrapuMUUECKUX YpaBHCHUM
¥ HEPABEHCTB 110 U3BECTHBIM aJITOPUTMAaM.

O3HakOMJIEHUE C TIOHSITUEM HENPEPHIBHOW NEPUOANYECKON
¢ynkunu, GopMynupoBaHUe CBOMCTB CHHYCa W KOCHHYCA, IO-
CTPOCHHE UX TPadHKOB.

O3HakOMJIEHHE C TOHATHEM TapMOHHUYECKUX KOJICOAHUH U MpHU-
MepaMy TapMOHUYECKUX KOJIeOaHUM JIJIsl OTMCaHUs MTPOLIECCOB B
¢usuke u Apyrux obnactax 3HaHUA. O3HAKOMIICHHE C TOHATHEM
pa3peIBHON  mepuoandeckod  GyHKIHH, (HOPMYIUPOBAHHE
CBOWCTB TaHT'€HCA M KOTAaHI€HCa, TTOCTPOCHUE UX TPa(UKOB.
[Ipumenenre cBOMCTB (YHKIIUNA NJIsi CPAaBHEHUsI 3HAYEHUW TPH-
TOHOMETPUYECKHX (YHKUUH, pEIIeHHs] TPUTOHOMETPUUYECKUX
YpaBHEHUU.

Ilocmpoenue epaguxos obpamuvix  MPULOHOMEMPULECKUX
@yHKyuil u onpedenerue no epaghuram ux ceoLcms.
Brinonnenue npeobpazoBanus rpadukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

14.

TlocnenoBarennrHOCTH

O3HaKOMJIEHHE C TIOHATHUEM YHCIOBOW IOCIIEN0BATEIbHOCTH,
crocobamu ee 3a7jaHusl, BHIYUCICHUSIMU €€ YJICHOB.
O3HakomaeHue ¢ NoHAmMuUeM npeoeia nocied08ameabHOCMU.
O3HaKOMJIEHHE C BBIYUCIEHHEM CyMMbl OECKOHEYHOTO YHCIIO-
BOTO psAJia HA MPHUMEpE BBIYUCICHHUS CyMMBI OECKOHEUHO YObI-
BAIOIIEH T€OMETPUUYECKON TPOTrPECCHH.

Pemenune 3amay Ha nmpuMeHeHUe (HOPMYIIBI CyMMbI O€CKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOMN MPOTPECCUH

15.

IIpousBogHas u ee mpu-
MEHEHUE

O3HaKOMJIEHHE C TOHATHEM ITPOU3BOIHOM.

Uzydenue u GopmMyaupoBaHuEe €€ MEXaHHMYECKOTO U FeOMEeTpH-
YECKOI'0 CMBICIIA, U3YYEHHE ATOPUTMA BBIYMCIEHUS ITPOU3BOI-
HOM Ha MpUMepe BBIYMCIIEHNS MTHOBEHHOM CKOPOCTH U YIJIOBO-
ro ko3¢ duumenTa kacaTeaIbHOM.

CocraBneHre ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.
VYcBoenue mpaun auddepeHunpoBaHus, TaOIUIBI MPOU3BOI-
HBIX AJIEMEHTApHBIX (PyHKIUH, mpuMeHeHue sl nuddepeHu-
poBaHus GYHKUNHN, COCTaBICHUS YpaBHEHHS KacaTeIbHOM.
N3yuenne TeopeM O CBsSI3M CBOMCTB (DYHKIIMH M MPOU3BOIHOM,
(dopMynHupOBKa UX.

[IpoBeneHnEe C MOMOIIBIO MPOU3BOIHON HCCIIENOBAaHUS (PYHK-
WU, 3JaHHON (POPMYIIOM.

VYcraHoBNeHNE CBSI3M CBOMCTB (PYHKIIMW M TIPOU3BOJHON MO HUX
rpadukam.

[TprMmeHeHre MPOU3BOIHOM AJISl pelleHus 3a/1a4 Ha HaXO0XICHHE
HanOOJIBIIEr0, HAUMEHBIIETO 3HAUCHHUS U HAa HaXOXKJICHHE JKC-

TpeMyMa

16.

[lepBooOpaszHass U MHTe-
rpai

O3HakoOMJICHHE C TIOHATHEM HHTErpaa 1 nepBooOpa3Hoi.
N3yuenne mpaBuia BBIYMCICHUS TEPBOOOPA3HONH M TEOPEMBI
Herorona— JleliOHuma.

Pemenue 3amad Ha CBSI3p MEPBOOOpPA3HOM M €€ MPOM3BOIHOM,
BBIYHMCIICHHE NIEPBOOOPA3HOI I TaHHOM (DYHKIIHH.

Pemenne 3amay Ha NpUMEHEHHME HHTErpana JUisi BBIYHCIICHUS
bU3HYECKUX BEIWYMH U TUTOIaAeH

YPABHEHUA U HEPABEHCTBA

17.

| YpaBHEHHUsI U CHCTEMBI ‘ O3HaKOMJICHHE C MPOCTEHIIMMH CBEJICHUSIMH O KOPHSX anred-




YpaBHEHUI
HepaBenctBa u cucremMsl
HEpaBEHCTB C JABYMs Iie-
PEMEHHBIMHA

panyecKux ypaBHEHUMU, MOHATUSMU UCCIIEIOBAaHUS YpPaBHEHUN U
CHUCTEM ypaBHEHUM.

N3ydenune Teopur paBHOCWIBHOCTH YPaBHEHUM U €€ MpPUMEHE-
Hus. [loBTOpeHue 3amucu peleHus CTaHAAPTHBIX YPaBHEHMI,
IPUEMOB IpPeoOpa30BaHUsI YpaBHEHHMM IJIsi CBEACHMSI K CTaH-
JAPTHOMY YpaBHEHHUIO.

Pemenne panuoHanbHBIX, UPPALIMOHATBHBIX, [TOKA3aTE€IbHBIX U
TPUTOHOMETPUUECKUX YPaBHEHHUI U CUCTEM.

Hcnonb3oBaHne CBOMCTB M TpaduKOB (YHKIMHA IS PEIICHUS
ypaBHeHUH. [10BTOpEeHNE OCHOBHBIX IIPUEMOB PELICHUSI CUCTEM.
Pemenue ypaBHEeHU ¢ TpUMEHEHHEM BCEX MPUEMOB (pa3yioxe-
HUS Ha MHOXHTENIM, BBEACHMUSI HOBBIX HEU3BECTHBIX, MOJCTa-
HOBKH, rpad)iIeCKOro METOa).

Pewenne cucreM ypaBHEHMI C NPUMEHEHHMEM Pa3jIUYHBIX CIIO-
co0O0B.

O3HakoMIIeHHE C OOLIMMM BONPOCAMH PEIICHHs] HEPABEHCTB U
WCIIOJIb30BaHUE CBOMCTB M TpauKOB (YHKIHMA TIPH PEIICHUH
HEPABEHCTB.

Pemenrie HepaBEHCTB U CHUCTEM HEPABEHCTB C MPUMEHEHHEM
pa3IMYHBIX CIIOCOOOB.

[TpuMmeHeHrne MaTeMaTHUYECKUX METOJIOB AJIsl PEIIEHHUs CO/IepKa-
TEJIBHBIX 337a4 U3 Pa3IUUHBIX 00JIaCTe! HAyKHU U MPaKTUKU. WH-
TEPIPETUPOBAHUE PE3YJIHTATOB C YYETOM pPEalbHBIX OrpaHHYe-
HUN

3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

18.

OcHOBHBIE
KOMOWHATOPUKH

IIOHATHUA

Wzydenune npaBmiia KOMOMHATOPUKH M MPUMEHEHHUE TPHU perie-
HUM KOMOMHATOPHBIX 3a/1a4.

Pemienne KOMOMHATOPHBIX 3a/1a4 METOAOM Iepedopa | 1o Ipa-
BIITY YMHOXXCHUSI.

O3HakoOMJIEHHE C TIOHATUAMU KOMOMHATOPUKU: Pa3MELICHUSIMH,
COYETaHUSAMH, IEPECTAHOBKAMHU M (GOPMYJIaMu IJIsl UX BBIYHCIIE-
HUs. OObsCHEHHE M TNpUMEHeHHe (HOpMyJT JUIsl BBIYMCICHUS
pa3MeNIeHU, MEPECTAHOBOK U COUYETAHUM MPU PEIICHUH 3a]1a4.
Osnakomiienue ¢ 6uHomoM HproToHa u TpeyroiasHukoM Ilacka-
as. Pemenne mpakTudeckux 3amad ¢ MCIOIb30BAHUEM MOHSATHI
U TpaBWJI KOMOMHATOPUKU

19.

DJIEeMEHTBI TEOPUU BEPO-
SITHOCTEN

N3ydeHune KIacCU4eCKOro ONMpenesieHUs] BEpOATHOCTH, CBOMCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccmoTpenue mpuMepoB BBIUUCICHUSI BEpOATHOCTE. Pemenue
3a]1a4 Ha BBIYMCIIEHUE BEPOSITHOCTEH COOBITHI

20.

[IpencraBinenune JaHHBIX
(Tabnuipl, AMATPAMMBEI,

rpadukm)

O3HakoMJIEHHE C MPEACTAaBICHUEM UYMCIIOBBIX JAHHBIX U MX Xa-
paKTepUCTUKAMHU.

Pemenne mpakTHueckux 3ajad Ha OOpabOTKYy YMCIIOBBIX JaH-
HBIX, BBIYMCIICHHE X XapaKTEPUCTHK

I'EOMETPUA

21.

IIpsiMBlE ¥ IIIOCKOCTH B
IIPOCTPAHCTBE

DopMyIHpOBKa U MPUBEJCHUE JI0KA3aTEIbCTB MPU3HAKOB B3a-
MMHOI'O PacnoJIOKEHUs NPSIMBIX U MJIOCKOCTe. Pacnio3HaBaHue
Ha YepTekKax U MOJEISX Pa3IMYHBIX CIy4aeB B3aUMHOTI'O pacIio-
JIO’KEHHUSI TIPSAMBIX U MJIOCKOCTEM, apr'yMEHTUPOBAaHUE CBOUX CY-
JKIEHU.

DopmyJIHUpOBaHUE OMPEACICHUN, TPU3HAKOB U CBOWCTB Mapa-
JIENbHBIX U MEPIEHAUKYIISIPHBIX TNIOCKOCTEN, IBYTPAHHbBIX U JIU-
HEWHBIX YTJIOB.

BrinonHenue mocTpoeHusl yrioB MEXAYy MNPSMBIMH, HPSIMOU U




IUIOCKOCTBIO, MEXIY IMIOCKOCTAMHU MO OMHCAHWIO M pacro3Ha-
BaHUE X HA MOJEISIX.

[IpyMeHeHre MPU3HAKOB U CBOMCTB PACIOJIOKEHUS MPSIMBIX U
IUIOCKOCTEH MpH peLIeHUH 3a/1a4.

H300paxeHne Ha pUCYHKaX M KOHCTPYMpPOBaHHE Ha MOJENSIX
NEPIEHIUKYIIAPOB U HAKJIOHHBIX K IIJIOCKOCTH, MPSIMBIX, Mapaj-
JIENIbHBIX TJIOCKOCTEH, YIJIOB MEXAY NPSIMON M IUIOCKOCTBIO U
000CHOBaHNE TIOCTPOCHUSI.

Pemennie 3amad Ha BBIUMCICHHE T'€OMETPUYECKUX BEIUYHH.
OnucelBaHME PACCTOSIHUS OT TOYKH JI0 IJIOCKOCTH, OT HPSIMOM
JI0 TUIOCKOCTH, MEX]Y TJIIOCKOCTSIMHU, MEXAY CKPELUBAIOIIUMU-
sl IPSIMBIMHU, MEKY TPOU3BOJIILHBIMU (DUTYpaMH B MIPOCTPAHCT-
BE.

@opMyIMpOBaHUE U JI0Ka3bIBAaHUE OCHOBHBIX TEOPEM O pac-
CTOSTHUSIX (TEOPEM CYIIECTBOBAHMSI, CBOMCTBA).

N3o0pakenne Ha yepTekax M MOAEISAX PacCTOSHUS U 00OCHO-
BaHUE CBOUX CYxkJIeHul. OnpesieieHne U BHIYUCIEHUE PACCTOs-
HUIl B mpoctpaHcTBe. [IpuMenenne GopmMya u TeopeMm IJIaHU-
METpPUH IS PEIIeHUs 3aa4.

O3HaKOMJIEHHE C MOHATHEM MAPAIIIEIBHOIO IPOEKTUPOBAHUS U
ero cBoiicTBamMu. Popmyauposarue meopemsvl 0 NIOWAOU OPMO-
2OHANBHOU NPOEKYUU MHO20)20IbHUKA.

[Tpumenenue Teopuu uis 00OCHOBAHUS MOCTPOCHUN M BBIYMC-
JICHUI.

ApryMEeHTHpOBaHUE CBOUX CYXXJICHUN O B3aMMHOM pacCIOJOXKe-
HUH IPOCTPAHCTBEHHBIX (pUryp

22.

MHororpaHHuKu

Onucanne ¥ XapakTEpPUCTUKA PA3IUYHBIX BUIOB MHOTOTPaHHM-
KOB, [IEPEYUCIICHUE UX MIEMEHTOB U CBOWCTB.

N300pakeHrie MHOTOTPAaHHUKOB M BBIIIOJHEHNE MOCTPOEHUS Ha
U300paKeHHSIX M MOJIEIISIX MHOTOTPaHHUKOB.

Brruncnenne JIMHEHHBIX JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEH-
HBIX KOH(UTYpaUsIX, apryMEeHTHPOBAHUE CBOMX CY)KIICHH.
XapakTepucTUKa U M300pa)KeHUE CEYEHUs, Pa3BEpTKU MHOIO-
IPAHHUKOB, BEIYMCIICHHE IIJIOIIAIEH TOBEPXHOCTEN.

[TocTpoeHre MpOCTEUIIUX CEUYCHHM KyOa, PU3MBbI, MHPAMHUIBI.
[Tpumenenne (HakToB U CBEIEHUH U3 IIIAHUMETPHUH.
O3HakoMJIEHUE C BHJIaMH CUMMETPHI B MPOCTPAHCTBE, (GOpMY-
JIMPOBAHUE ONPEIEICHUN U CBOMCTB. XapaKTepUCTUKA CUMMET-
pPHH TeJl BPALEHUS 1 MHOTOI'PaHHUKOB.

IIpuMeHeHne CBOMCTB CUMMETPUH IIPU PELICHUU 3a/1a4.
Hcnonb3oBaHue NpuOOPETEHHBIX 3HAHUM Ul UCCIENIOBaHUS U
MOJICIINPOBAHUS HECIIOKHBIX 3a7a4.

N300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBINIOJIHEHHE PH-
CYHKOB I10 YCJIOBHSM 3a/1a4

23.

Tena W TOBEPXHOCTH
BpalLLEeHUS

O3HakoMJIeHHE C BUJAMU Tel BpalleHus, GopMyInpoBaHHE HX
ONPEIEIICHUN U CBOMCTB.

@OopMyIMpPOBAHHE TEOPEM O CEYEHUHM IlIapa IUIOCKOCTBIO M
TUIOCKOCTH, KacaTenbHOM K chepe.

XapakTepucTuka U u300pa’keHue TeJl BpalleHHs], UX Pa3BEepPTKH,
CEUEHUS.

Pemienue 3agay Ha MOCTPOEHUE CEUECHHM, BBIYUCICHHUE JIMH,
paccTosiHui, yrioB, Iuiomaaeil. IIpoBeneHue noKa3aTeNbHBIX
pacCyKJI€HHUI MPU PEIICHUH 3aa4.

IIpuMeHeHre CBOMCTB CUMMETPUH IIPU PELICHUU 3aJa4 Ha Tella




BpALEHUs, KOMOMHAIIHIO TEJl.
N3006paskeHne OCHOBHBIX KPYTJIBIX T€JT U BBHIMOJIHEHHE PUCYHKA
10 YCJIOBHIO 3a1a4U

24.

N3mepenus B reoMeTpuu

O3HaKoMJICHUE C MOHATUSAMM ILIOIIAAU U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenne 3amau Ha BBIYMCIEHHE IUIOUIANEH TIIOCKUX (UTYp C
MPUMEHEHHUEM COOTBETCTBYIONIUX (OpMyl U (aKTOB M3 TIJIaHH-
MeTpun. M3ydeHrne TeopeM O BBIYMCICHUH O0OBbEMOB MPOCTPaH-
CTBEHHBIX TeJI, PEIICHHE 3a/1a4 Ha TpUMeHeHrne GopMyJsl BBIYHUC-
nenust o0bemMoB. M3ydeHue ¢hopMyi st BBIYUCIICHUS TUIOMACH
MMOBEPXHOCTEN MHOTOTPAaHHUKOB U TE€JI BPAILICHHUSI.
O3HakoOMJIEHHE C METOI0OM BBIYHUCIICHHUS TIJIOMIAU TOBEPXHOCTH
cheprl. Pemenne 3amau Ha BhIUMCICHUE TUIOMIAJEH TOBEPXHO-
CTH POCTPAHCTBEHHBIX TEIl

25.

Koopaunatsl 1 BEKTOpBI

O3HakoMJIEHHWE C TOHATHEM BeKkTopa. M3ydeHuwe aexkapToBOU
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE, TIOCTPOEHUE 10 33JaHHBIM
KOOpPJIMHATAM TOYEK U INIOCKOCTEH, HaX0XKIEHNE KOOPANUHAT TO-
YeK.

Haxosxnenne ypaBHEHUN OKPYKHOCTH, Cepbl, TNIOCKOCTH. BEI-
YUCJIEHUE PACCTOSTHUM MEXKy TOUKAMH.

N3yueHue CBOMCTB BEKTOPHBIX BEJIMYMH, MPABUI Pa3I0KECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABWII HAXOXKICHUS
KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, MPABUI AECHCTBUHN C BEKTO-
paMu, 3aIaHHBIMUA KOOPJAUHATAMH.

[IprMeHeHre Teopuu MpHU PEIICHUH 3a7a4 Ha JIEMCTBUS C BEKTO-
pamu. M3yueHune ckaasipHOrO MPOU3BEAECHUS BEKTOPOB, BEKTOP-
HOTO YpaBHEHHUS MOpsIMOM U MIOCKOCTH. [IpumeHeHue Teopun
IIPU PEILIEHUN 3a/1a4 Ha JEUCTBUSA C BEKTOpPaMH, KOOPAUHATHBIN
METO/I, IPUMEHEHNE BEKTOPOB JJIsl BBIYUCIICHUS BEJIMYUH YIJIOB
U pacctosiHui. O3HaKOMIIEHHE C JI0KA3aTeIbCTBAMH TEOPEM CTE-
PEOMETPHUH O B3aUMHOM DPACHOJ0KEHUHU NPSIMBIX U IJIOCKOCTEN
C MCNOJIb30BAaHUEM BEKTOPOB




3. YYEBHO-METOJAMYECKOE H MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYHEBHOU JUCIIAITJIMHBbI

OcBoenne mporpamMMmbl yuyeOHOH AUCHMIUIMHBI «MaTeMaTHKa MpeaycMaTpuBaeT HaJludne
y4eOHOTO KaOWHETa, B KOTOPOM UMEETCSI BO3MOXXHOCTD IMTPOBOIUTH YICOHBIE 3aHSTHS.

OO6opynoBanne Ka0uHeTa MATEMATUKHU, MATEMATHYECKHUX THCIUIIUH, CTATUCTUKU U
METOANKH MAaTEeMaTHYeCKOr0 Pa3BUTHSI:

- pabouee MecTo Imperno1aBaTes;

- paboune Mecta 00yJaroIuXCs;

- y4eOHO-METOINIeCKast JINTEPATypa;

- y‘-Ie6HBI€ IIJTAaKaTEI 110 pas3jaciiaM MaTCMaTUuKU,

- nopTpeThl MaTeMaTukoB (18 mT.);

- JIeMOHCTPAIMOHHBII HA0OP reOMETPUIECKUX TET;

- KOMIUIEKT YEPTEKHBIX HHCTPYMEHTOB;

- KOMITIBIOTCP C MYJIbTHUMEANA ITIPOCKTOPOM.
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