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1. IOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o01ieo0pa3oBaTenbHON yUeOHOUW AUCIMILTUHBI «MaTeMaTHKay MpeaHa3HaueHa
JUIE W3yYeHHs] MaTeMaTHKH B TPOQPECCHOHATBHBIX oOpa3oBarenbHbIx opraHm3anmsx CIIO,
peanu3yomux 00pa3oBaTeNbHYI0 MPOTrPaMMy CpEeIHEro ooOmero ooOpa3oBaHHs B Ipelenax
OCBOCHHSI OCHOBHOM mpodeccroHanbHoi oOpazoBatenbHO mporpammbl CIIO (OITOIT CITIO) Ha
0a3e OCHOBHOTO 00111ero 00pa3oBaHMsl MPHU MOATOTOBKE CIICIIMATUCTOB CPEIHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmiero odpazoBaHwms,
NPEIbSIBISEMBIX K CTPYKTYpE, COJCP)KAHUIO U PEe3ysbTaTaM OCBOCHHUS Y4eOHOW TUCIUTLIMHBI
«Matemarukay, B cOOTBeTCcTBUH ¢ KoHIemuei nmpernomgaBanus 00meo0pa3oBaTeIbHbIX TUCIATITHH
¢ yuéroM mpo(decCHOHANIbHOM HANpPaBICHHOCTH NPOTPaMM CpPEIHEro MpohecCHOHATIBLHOTO
oOpa3zoBaHMs, pealn3yeMblXx Ha 0a3e OCHOBHOTO 00mero oOpa3oBaHus, (pPacHopsLKEHHE
Munnpocgemienuss P®  or 30.04.2021 Ne P-98, ¢ yuerom TtpebGoBanmii ¢enepaabHbIX
TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB I10 MOJy4aeMOi MPOGECCHN HITH CHEINaTbHOCTH
cpenHero mnpodeccruoHanpbHoro obpasoBanus  31.02.04 MenunuHCKas ONTHKA, TPUMEPHOU
nporpamMmbl 00111e00pa3oBaTeIbHON YueOHOU quctuIIuHbl «Matematukay (bawmarxoe M.H.) s
npodeccHoHANBLHBIX 00pa3oBaTeNbHBIX opranu3anuii (pekomennoBano OI'AY «DHUPOy, mpoTokon
Ne 3 ot 21 utons 2015 r., peructpanrioHHbii Homep pener3uu — 377 ot 23 urons 2015 r.) ¢ yuetom
IPUMEPHOM OCHOBHOM 00pa30BaTEIbHOM NMPOrpaMMBbI CpeHero o01ero 0opa3zoBaHus, 0J00OpEeHHON
pemieHreM (denepalbHOTO  y4eOHO-METOAUYECKOTO OOBEIMHEHHS TI0 O0IeMy 0oO0pa30BaHUIO
(mpotokon ot 28 wutons 2016 r. Ne 2/16-3) u yTouHeHUH, 0JOOPEHHBIX HAYYHO-METOAMYECKUM
coBetoMm llenTpa mpodeccuonambHoro obpazoBanus u cucteM kBamudukamuii GTAY «DHUPOy,
npotokoi Ne3 ot 25 mas 2017 1.

ConeprkaHue mporpaMMbl «MaremMaTrhkay HallpaBlIeHO Ha JOCTH)KEHUE CIICYIONIUX Yeneil:

- obecneuenue c(hOPMUPOBAHHOCTH MPEICTABICHUN O COLUATBHBIX, KyIbTYPHBIX U UCTO-
pruecKuX (hakTopax CTAaHOBJICHUSI MATEMATHKH,

+  obecneueHre chOPMHUPOBAHHOCTH JOTMYECKOTO, AITOPUTMUYECKOTO U MaTeMaTHYECKO-
T'O MBIIICHHS,

+  obecneuenue chopMHPOBAHHOCTH YMEHUI MPUMEHSTh MOMyUYE€HHBIC 3HAHUS MPU PEIlIe-
HUH Pa3InYHbBIX 33]1a4;

+  obecneuenne chopMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YacTH 00Iedeno-
BEYECKOH KYJIbTYPBHI, YHUBEPCAITHHOM SI3bIKE HAYKH, TO3BOJISIONIMM OMHCHIBATh M M3Y4aTh Peajlb-
HBIC TIPOLIECCHI U SBJICHMSI.

B mporpammy BKIIIOYEHO coJiepKaHKe, HApaBICHHOE Ha (JOPMUPOBAHKE Y CTYACHTOB KOM-
MeTEeHIUI, HeoOX0aUMBIX I KauecTBeHHOro ocBoeHus OIIOIT CITO na 6a3e OCHOBHOI'O OOIIErO
00pa3oBaHMs C MOJYyYEHUEM CPEIHETO OOIIero oO0pa3oBaHMs M OCBOEHHUS MPOTPaMMBbI IMOATOTOBKH
cnienuanuctoB cpennero 3senHa (I[IICC3).

1.1. O0mas xapakrepucTuKa yueOHOH AucuuIMHbI « MaTtemaTukay»

Marematuka sBisieTcs (yHIaMEHTAIbHOW 00Ie00pa3oBaTeIbHON UCIMIUIMHON  CO
CIIOKMBUIMMCS ~ YCTOMYMBBIM  COJIEpKaHMEM M  OOMMMH TpeOOBaHUSAMH K TOJATOTOBKE
o0ydJaronuxcsi.

B npodeccuonanbHbIx 00pa3oBaTeIbHBIX OPraHU3AIMUAX, PEATU3YIOMINX 00pa30BaTeIbHYIO
nporpammy cpennero oomero oopazoBanus B npezaenax ocBoeHust OITOIT CITO na 6a3e ocHOBHOTO
oOmiero o0pa3oBaHHUs, W3yuye€HHE MAaTEMaTHKH HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npodutst mpodheccuoHaILHOTO 00pa30BaHMS.

ITpu ocBoenun npodeccuit CI1O u cneunansuocreit CI1O ecTecTBeHHO-HAYYHOTO TPOPHIISL
npodeccuoHaibHOr0  oOpaszoBanmsi,  crenuanbHocTedt  CIIO  rymanuTapHoro  mpoduiist
npodeccuoHaIbLHOr0 00pa30BaHus MaTeMaThka u3ydaercst Ha 6azoBoMm ypoBHe ®I'OC COO; npu
ocsoeruu npodeccuit CITO u cnermanpHOcTe CITO TEXHUYECKOTO U COIUATbHO-9KOHOMHYECKOTO
npoduneit nmpodeccuoHaTLHOTO 00pa30BaHUS MaTeMaThKa H3ydaercs Oojee yriayOJIeHHO, Kak
npoduiapHas y4deOHass AUCIUIUIMHA, YYUTHIBAIOIIAs CIEeNU(PUKY OCBaMBaeMbIX Mpodeccuii Wiu



CIIELIMATIbHOCTEM.

OTO0 BBIpaXKaeTcs B COAEPKAHUM OOYUYEHHMsI, KOJTUUYECTBE YacOB, BBIACISEMbIX HA U3YUYEHUE
OTIIENBHBIX TEM TMPOTPaMMbl, TIIYOMHE WX OCBOCHUS CTyIdeHTaMH, OOBEME U XapakKTepe
MPAKTUYECKHUX 3aHATUH, BUIaX BHEAYJAUTOPHONU CaMOCTOSITENIbHOM pabOThl CTY/IEHTOB.

OO0mue ey u3y4eHuss MaTEMATHKHU TPATUIIMOHHO PEATH3YIOTCS B YEThIPEX HAMPABIICHUSX

1) obmiee mpeacTaBieHne 00 UACIX U METOJAX MAaTEMAaTHKU;

2) UHTEIJIEKTyaJIbHOE Pa3BUTHE;

3) oBnazeHre HEOOXOIMMBIMH KOHKPETHBIMU 3HAHUSIMA U YMEHUSMU;

4) BocIUTaTeNIbHOE BO3/ICUCTBHE.

[Ipodpunmzanuss 1e7eii MareMaTHYeCKOTO OO0pa3oBaHUsS OTpakaeTcs Ha BBIOOpE
NPUOPUTETOB B OpraHW3alMi y4eOHOW NeATeNbHOCTH oOydJaromuxcs. JlJis TeXHUYecKoro,
COIMATbHO-9KOHOMUYECKOTO Tpoduiield  mpodecCHOHAIBLHOTO  00pa3oBaHUs BBIOOp  IeJei
CMEIIAaeTCss B MpParMaTHYeCKOM HAIMpPaBIICHWH, MPEIyCMATPUBAIONIEM YCHIIEHHE W PaCIIUPCHHE
NPUKIAHOTO  XapakTepa H3y4eHHs MaTeMaTHKH, [PEeUMYIIECTBEHHON OpHeHTaluu Ha
ANTOPUTMUYECKHN  CTWJIb  [IO3HABATENBHOM  JEATENbHOCTU. I  TyMaHUTApHOIO U
€CTECTBEHHOHAYYHOTO0 Mpoduiieii mpodeccuoHanIbHOro 00pa3oBaHus 00Jiee XapaKTEPHBIM SBIISICTCS
yCUJICHHE OOILIEKYIbTYPHOIN COCTaBIAIONIEH y4eOHOM AUCIUIIMHBI ¢ OpUEHTAIMEN Ha BU3YaJIbHO-
00pa3HbIii W JIOTMYECKHH CTWIM Yy4eOHOUW paboThl. M3yueHne MaremMaTwkd Kak MpOopUIBLHON
o0mieo0pa3oBaTeibHOM  yueOHOM  TUCHMIIMHBI, YYUTHIBAIOIIEH cHeuu(uKy OCBaMBaeMbIX
crynentamu npodeccuii CI1O nnm cnermansHocT CI1O, obecnieunBaercs:

* BBIOOPOM PA3TMYHBIX TTOJXOJ0B K BBEJCHHIO OCHOBHBIX IMOHSTHH;

* (opMHpOBAHHMEM CHCTEMBl Yy4eOHBIX 3aJaHuid, oOecreuynBarOMKUX APHEKTUBHOE
OCYIIECTBIICHUE BBIOPAHHBIX LIEJIEBBIX YCTAaHOBOK;

* obOoramieHueM CHeKTpa CTWied ydeOHOW [esATeNbHOCTH 3a CYeT COrJIacOBaHUA C
BEIYIIUMHU JIeATETbHOCTHBIMH XapaKTePUCTHKAMU BRIOPAHHOW Tpod)eccuul / criennaibHOCTH.

[TpodunpHas cocTaBisitoIas OTpaXkaeTcss B TPEOOBAHMAX K MOJATOTOBKE OOyYarOIIMXCS B
YacTH:

* o0mel cUCTeMbl 3HAHUM: CoJlep)KaTeNbHbIE MPUMEPhl MCIOJIB30BAHUS MaTEeMaTHUYECKHUX
uel 1 METOJI0B B MPO(PECCUOHATILHOMN 1EATEIIbHOCTH;

* YMEHMIl: pa3nuyue B ypoBHE TPeOOBAHUI K CI0KHOCTU MPUMEHSIEMBIX aJITOPUTMOB;

* MPAKTUYECKOTO WCIIOIH30BAHMS MPUOOPETECHHBIX 3HAHUN U YMEHUU: WHIUBUAYATHHOTO
yu4eOHOro OmbITa B IMOCTPOCHUH MaTEeMaTHUYECKUX MOJeNiel, BBIOJIHEHUU HCCIEI0BaTEIbCKUX
IIPOEKTOB.

Takum oOpa3om, peanuzanus CcoJep>KaHUS Y4eOHON NHUCUUIUIMHBI OPHEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOIIECCYATBHBIX XapaKTePUCTUK yu4eOHOU pabOoThl, 3aBUCAIINX OT MPOQIIIS
npodeccuoHanbHOTO  00pa3oBaHUs, IMOJIyYEHUS OIbITa HUCHOJIB30BAaHUS MAaTeMaTUKU B
COJIEpP)KATENbHBIX W MPO(EeCCHOHANLHO 3HAYUMBIX CUTYyallUsX [0 CPaBHEHHIO C (opmanbHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU O0yUEHUSI.

Conepxanue yd4eOHOM JMCUMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiepKaTeNbHBIMU JIMHUAMU 00y4eHUs MaTeMaTHKe:

* anreOpanyecKkas JIMHUS, BKIIOYAIONIAasi CUCTEMATH3AIUIO0 CBEJACHUN O YHCIaX; W3YYCHUE
HOBBIX U 000OIIEHNE paHee M3YUYEHHBIX omnepauuil (BO3BeJeHHE B CTENEHb, U3BJICUECHUE KOPHS,
norapuMupoBaHUE, CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC U OOpaTHBIE K HUM); U3yYCHHE HOBBIX
BUJIOB YHUCIIOBBIX BBIpaXEHUH U (OPMYI; COBEPUICHCTBOBAHHWE MPAKTUYECKHX HAaBBIKOB U
BBIUMCIUTEIFHON KYIbTYPHl, PaCIIMPEHUE M COBEPIICHCTBOBAHHME ANreOpandeckoro armapara,
c(OpMHUPOBAHHOTO B OCHOBHOW IIKOJE, W €ro NpPUMEHEHUE K PELICHUI0 MaTeMaTU4YeCKUuX H
MPUKJIATHBIX 3a]1a4;

* TEOPeTUKO-QYHKIMOHATIbHAS JIMHUS, BKJIIOYAIOIIAs CHUCTEMAaTH3alUI0 U pPACUIMpPEHHE
CBeJICHHI O (YHKIUSAX, COBEPIICHCTBOBAHUE I'paUUECKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMU
uAesIMM W METOJaMH MaTeMaTHYecKOro aHajlum3a B o00beMe, IO3BOJIAIOIIEM HCCIEA0BAThH
DJIEMEHTapHble (QYHKIMM W peliarh MPOCTEHIINEe TEeOMETpUUYECKUe, (PUINYECKUE U JpyTue
MPUKIIAIHBIE 3a/1a4H;



* TUHUS ypaBHEHUH U HEPABEHCTB, OCHOBAHHAs HA TMOCTPOCHUH U HWCCIEIOBAHUU
MaTeMaTUYeCKHX MOJIEJIeH, MepeceKarasIcs ¢ anredpandyecko U TeOPETHUKO-(YHKITMOHATBLHON
JUHUSMH ©  BKJIIOYAIOIIAs pPAa3BUTHE ¥ COBEPIICHCTBOBAHUE TEXHUKHU alreOpandecKux
npeoOpa3oBaHMil ISl pelIeHUs YpaBHEHUH, HEPABEHCTB M CHUCTEeM; (pOpMHUpOBaHUE CIIOCOOHOCTH
CTPOUTH U UCCIICIOBATh MPOCTEHIIINE MATEMATUYECKHUE MOJIENI TIPHU PEIICHUU MPUKIAJIHBIX 3a1ad,
3a]1a4 U3 CMEXHBIX U CTIeUUaIbHBIX TUCIUILINH;

* reoMeTpHUYecKasi TUHUS, BKIIOYAIOIIAs HATJISIHBIC MIPEICTABICHHS O IPOCTPAHCTBEHHBIX
durypax m M3ydeHHE MX CBOMCTB, (HOPMUPOBAHUE M PAa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaKCHMS,
pa3BUTHE CIMOCOOOB T'€OMETPHUECKUX H3MEPEHHM, KOOPAMHATHOTO U BEKTOPHOTO METOIOB IS
peleHnss MaTeMaTUYeCKUX U MPUKJIaJIHbIX 33]1a4;

* crOXacTUYecKkas JIMHHS, OCHOBaHHAas HAa pPa3BUTHH KOMOWHATOPHBIX  YMEHHIA,
MPEJICTaBICHUI O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSX OKPY>KAIOILIEro MUpA.

Paznensl (TeMbl), BKIIFOUEHHBIE B COJIEPIKaHNE YI€OHOW AUCIUTUINHBI, SBISIOTCS OOMIUMU
U1l Bcex mpodruteit mpodeccroHanbHOro o0pa3oBaHus U MPH BCeX 00beMax ydeOHOTO BpPEeMEHHU
HE3aBHCHUMO OT TOro, SBisieTcs M YydeOHas aucuumuimHa «Maremartukay 06a30BOd WM
PO UITHHOM.

B mpuMmepHBIX TeMaTHYEeCKHX IUTAHAX MPOTpPaMMbl Y4eOHBIM MaTepuan MPEACTaBICH B
dbopmMe dYepeayromerocs pa3BepThIBAHUS OCHOBHBIX COJIEP)KATEIbHBIX JIMHUHN (anredpandecKoi,
TEOPETUKO-PYHKIIMOHATHHON, YPABHEHUH U HEPABEHCTB, TEOMETPUUYECKOM, CTOXaCTHYECKOH), UTO
MO3BOJIIET THOKO MCIONB30BaTh MX pACIHOJOKEHHE U B3aMMOCBA3b, COCTaBIATH pabounii
KaJICHJApHBIN TJ1aH, MMO-pa3HOMY uYepenysl yudeOHble TeMbl (TTaBbl Y4eOHHKA), YUUTHIBAS MPOQPIIH
npodecCHOHAIBHOTO ~ 0Opa3oBaHus, crnenuduky ocBamBaemoil mpodeccun CIIO  umm
cnermanbHocTr  CIIO, TnyOuMHY wu3ydeHUs Marepuala, YpPOBEHb IOJATOTOBKH CTYAEHTOB TIO
peaMeTy.

[IpennaraeMbie B MPUMEPHBIX TEMATHYECKHUX IUIaHAX pa3HbIe 00bEMBI YUeOHOTO BPEMEHH
Ha M3Y4YEeHHUE OJHOU U TOHM ke TeMbl PEKOMEHAYETCS] UCIOIb30BaTh Ul BBIOJIHEHUS Pa3IUYHbBIX
yueOHBIX 3a1aHuid. TeM caMbIM pa3nuyus B TPeOOBAHUSX K pe3yiabTaTaM OOYYEHHUs MPOSBATCS B
YPOBHE HABBIKOB [0 PEIICHUIO 3a7a4 U OIMbITE CAMOCTOSTEIbHON pabOTHI.

Nzyuenne obmeoOpa3oBaTensHol yueOHoi aucuuummnbl «OY .03 MaremaTuka» 3aBep-
aeTcsl MOJABEACHUEM UTOTOB B ()OpME MMCbMEHHOro 3k3amMeHa B mporecce ocBoeHus OITOII
CIIO c¢ momy4eHHEeM CpeaHEro oOIero oopa3oBaHus MO MPOTPaMMe MOJITOTOBKU CIEIMATHCTOB
cpennero 3BeHa (IIIICC3).

B pasnmene mnporpammbl «ConmepkaHue y4eOHOU JUCHUIUIMHBDY KYPCHBOM BBIJICIICH
MaTepuay, KOTOPBIA TMPH H3YYECHUHW MaTEeMaTUKH Kak 0a30BOM, Tak M MPO(UILHON ydeOHOM
TUCITUTUIMHBI, KOHTPOJTIO HE MOIJICKHT.

1.2. MecTo y4eOHOM TUCHUILIMHBI B Y4eOHOM IJIaHe

VYdueOHass nuciuiimiHa «MaremaTtukay SBISIeTCsS YYeOHBIM TIPEJAMETOM 00s3aTeTbHON
npeameTHoi obactu «Marematuka u uHGopmaruka»y @I'OC COO.

VYyebnas qucuumuimHa «MaTeMaTrukay u3ydaercs B 001eo0pa3oBaTeIbHOM ITUKIIe yAeOHOTO
wiana [ITIICC3 CIIO Ha 6a3e OCHOBHOTO 00IIEro oOpa3oBaHUs C MOJYYEHUEM CPETHEro OOIIero
00pa3zoBaHusl, BXOJUT B COCTaB OOIMMX 00IIe00pa3oBaTENbHBIX YYCOHBIX AUCIUIUINH, (hOpMHUpYe-
MBIX M3 00s3aTENBbHBIX MpeaMeTHbIX obnacteit @I'OC cpemuero obmero oOpa3oBaHwus, A MPO-
deccuii CI1O unu cienmansaocTedt CI1O cooTBeTcTBYIOIIETO MPoduis MpodecCHoHaIbHOTO 00pa-
30BaHMSL.

1.3. Pe3yabTaThl OCBOCHUS Y4eOHOM JMCIUIIIHHBI

OcBoenne copepkanusi ydeOHOW TUCIMITIHHBI «MaTteMaTHKay 00eCreunBaeT TOCTHKCHUE
CTYACHTaMH CIEIYIOLINX Pe3yibmamos:

JIUYHOCHHBIX:

JIP 1 Oco3Haromuii cedst rpaKIaHMHOM U 3aIIUTHUKOM BEJIHKOW CTpaHbI

JIP 2 IlposBisdronuid aKTUBHYIO TPAXIAHCKYIO TMO3HIUIO0, JEMOHCTPUPYIOIIUN MpUBEP-



KEHHOCTb MPUHIMIIAM YECTHOCTH, MOPAJOUYHOCTH, OTKPBITOCTH, SJKOHOMUYECKH aKTUBHBIN U y4a-
CTBYIOIIMI B CTYAEHYECKOM M TEPPUTOPHUAIBHOM CaMOYIIPABIECHHWH, B TOM YHCIIE Ha YCIOBHSX
J0OpPOBOJIBUECTBA, MPOIYKTUBHO B3aWMOJCHCTBYIOMIMN U YYaCTBYIOUIMHA B JESITEIBHOCTH OOIIe-
CTBEHHBIX OpraHU3aLUN

JIP 3 CoGuroatomuii HOpMbI IPAaBOTIOPSIKA, CIASTYIONUI HneasaM TpakJaHCKOTro oo1e-
cTBa, obecrnieueHns1 6€30MacHOCTH, MpaB u cBoOOA rpaxaan Poccun. JIosabHBIN K yCTaHOBKAM H
IPOSIBJIICHUSIM TIpEACTaBUTENEH CyOKYNbTYp, OTIIMYAIOIIMN X OT TPYII C IECTPYKTHBHBIM M Jie-
BUAHTHBIM MOBEICHUEM. J[EMOHCTPUPYIOIINI HENPUATHE U MPEAYNPEKIAIOMNNA COLUATBHO Omac-
HOE MOBEJCHHUE OKPYXKaIOIINX

JIP 4 [IlposBisronuii 1 JEMOHCTPUPYIOIIUN YBaKEHHE K JIIOASIM TpyAa, OCO3HAIOIIWN
[IEHHOCTh COOCTBEHHOTO TpyaAa. Ctpemsimiics K (OPMUPOBAHUIO B CETEBOM cpelie TUYHOCTHO U
MpoQeCCHOHATBHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIeaar

JIP § JleMOHCTpUPYIOIIUI MPUBEPKEHHOCTh K POJHOM KYJIbTYpe, HCTOPUYECKON MaMATH
Ha OCHOBE JII00BU K PouHe, poaHOMY Hapoly, Malloil poAAMHE, MPUHITHIO TPAIUIIMOHHBIX LIEHHO-
CTEl MHOTOHALIMOHAIBHOTO Hapoaa Poccun

JIP 6 ITposiBnsronuii yBaxKeHUE K JIFOJSM CTapIIero MOKOJEHHUS U TOTOBHOCTh K YY4aCTHIO B
COLIMAJILHOW MOJJIEPIKKE U BOJIOHTEPCKUX ABHIKEHUSAX

JIP 7 Oco3Hamuii MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YeJIOBEKA; YBAKAIOIIMK COOCT-
BEHHYIO M UY)KYIO0 YHHUKJIBHOCTh B Pa3JIMYHBIX CUTYalUsAX, BO BCeX (OpPMax M BHJAX JAEATEIbHO-
CTH.

JIP 8 IlposBisomuil 1 JEMOHCTPUPYIOIINN yBa)KEHNE K MPEICTABUTENSAM pa3IndHbIX IT-
HOKYJIBTYPHBIX, COLMATbHBIX, KOH()ECCHOHANBHBIX U UHBIX Tpymil. COMpUYacTHBIN K COXPaHEHHUIO,
IPEYMHOKEHUIO U TPAHCISLUHU KYJbTYPHBIX TPAJULUN U LIEHHOCTEH MHOIOHAIMOHAIBHOIO pOC-
CHICKOI0 TOCy1apCcTBa

JIP 9 Cobmonaromuii ¥ mponaraHIupyromui IpaBuiia 340pOBOTO U 6e301acHOro oopasa
KU3HHU, CTIOPTa; MpeIyNnpexaaonuil 1100 MpeoaoIeBaroIni 3aBUCUMOCTH OT aJKorouis, Tabaka,
IICUXO0AKTUBHBIX BEIIECTB, a3apTHHIX UTP U T.1. COXpaHSIOMHNN ICUXOJIOTHYECKYIO YCTOMYMBOCTD
B CUTYaTUBHO CJIOXHBIX UM CTPEMUTEIIBHO MEHSIOIIMXCS CUTYalUsAX

JIP 10 3aboTsmuiicss 0 3aluTe OKpyKaroule cpeapl, COOCTBEHHON M 4yX0i Oe3omacHo-
CTH, B TOM 4Hce ITU(POBOMA

JIP 11 IlposiBrsitoniuii yBakeHHE K CTETHYECKHM LIEHHOCTSM, 00Jalaloninii OCHOBaMH
3CTETUYECKON KYIbTYpbI

JIP 12 IlpunuMaronuii ceMeiHble IEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbU M BOCIIUTaHHIO
JleTel; NTeMOHCTPUPYIOIIHNI HENMPUATHUE 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 OTHOCSIIIUICS K TpoIeccy 00ydeHHsI U ero pe3yabTaTaM

MemanpeomMemHuix:

1) yMeHHe CaMOCTOSITENIbHO OIpeaesaTh LETH JeATENbHOCTH M COCTaBISATH IUIAHBI
JEATEIIBHOCTH;  CaMOCTOSITEJIBHO  OCYIIECTBIIATh,  KOHTPOJIMPOBaTb U KOPPEKTHPOBAThH
JeSITENIbHOCTh; MUCIOIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI AJIs JOCTUXKEHUS MOCTABIEHHBIX LENel U
peanu3aiuy IIaHOB eATebHOCTH; BHIOMPATh YCIICIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUIX;

2) yMeHHE TPOIYKTUBHO OOMIAThCA M B3aMMOJICHCTBOBATh B MPOIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3ULUHU JPYTUX YYaCTHHUKOB JIEATENBHOCTH, d3(PPEKTUBHO pa3pemarb
KOH(JIUKTHI,

3) BiajgeHWe HaBBIKAMU IIO3HABATEJIbHOM, y4eOHO-MCCIIEAOBATENBCKOM M MPOEKTHOM
JeSITEIbHOCTH, HaBbIKAMU pa3pelieHus MpooiieM; cliocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY
MOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOJI0B [IO3HAHMUSI;

4) TOTOBHOCTb W CIIOCOOHOCTH K CaMOCTOSATENIbHOW WH(OOPMAIMOHHO-TTO3HABATEIIPHON
NeSITeIbHOCTH, BJIaJCHUE HaBBIKAMHU MOJy4eHHUs] HEe0OXO0aUMMOi nH(pOpMaIMK U3 CIIOBapeil pa3HbIX



TUIIOB, YMEHUE OPHEHTUPOBATHCA B PA3IMYHBIX HCTOUHUKAX MH(OPMAINH, KpUTHYECKH OLIEHUBATh
¥ HHTEPIPETUPOBATH HHYOPMALIUIO, TOTYIaEeMYIO U3 Pa3INYHBIX HCTOYHHKOB;

5) yMeHHe UCTIONIb30BaTh CPEICTBA MH(POPMAIIMOHHBIX ¥ KOMMYHUKAITMOHHBIX TEXHOJIOTUH
(mamee - MKT) B pemieHMHM KOTHHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHM3alMOHHBIX 3a/1ad C
coOmoieHreM TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,
NPABOBBIX M ATHYECKUX HOPM, HOPM MH(POPMAITMOHHOH 0€30MacHOCTH;

6) yMeHHe onpeieNsITh Ha3HaueHHe U (YHKIHUN PAa3IUYHBIX COIIMATBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEIEHO OIICHUBATh U NPUHUMATh PEIICHHUS, ONPEACIISIONINE CTPATETHIO
MOBEJICHUS, C YU€TOM I'PaXJaHCKHX M HPAaBCTBEHHBIX LIEHHOCTEH;

8) BlameHMe S3BIKOBBIMH CPEACTBAMH - YMEHHE SCHO, JIOTHYHO M TOYHO M3JIaraTb CBOIO
TOYKY 3pEHHs], HCIIOJIH30BATh a/IeKBATHBIC S3BIKOBHIE CPEJICTBA,

9) BmajgeHuMe HaBBHIKAMM II03HABATENBHOM pe(IeKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JeHCTBUI U MBICIMTEIBHBIX MPOILECCOB, MX PE3YIbTATOB M OCHOBAHUHU, TPAHMIl CBOETO 3HAHMS W
HE3HaHUs, HOBBIX ITO3HABATEIIbHBIX 3a/1a4 ¥ CPEACTB MX JTOCTIKEHHUS.

npeomMemmblx:

1) cdopmMupoBaHHOCTH MPEACTABICHUN O MaTEMaTUKE KaK YaCTU MUPOBOU KYJIBTYpPHI U O
MeCTe MaTeMaTHKU B COBPEMEHHOM NMBHIM3ALMU, O CIIOCO0aX OMHMCAHMS Ha MaTeMaTHYEeCKOM
SI3BIKE SIBJICHUI PEATbHOTO MUPA;

2) chopMUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTHUYECKUX MOHATUSAX KaK O BaKHEHIINX
MaTEeMAaTHYECKUX MOJENSAX, MO3BOJISIONINX OMUCHIBATH U M3y4YaTh Pa3HbIC MPOLIECCHI U SIBICHHUS,
MOHMMAaHHE BO3MOKHOCTH aKCMOMaTUYECKOTO MOCTPOCHHSI MATEMaTHYECKUX TEOPUIL;

3) BiageHWE METOJIAMU JI0OKA3aTeIbCTB U AITOPUTMOB PEIICHUS; YMEHUE UX MPUMEHSTH,
MIPOBOAMTH JOKA3aTeIbHbBIE PACCYKIEHUS B XOJI€ pELIeHUs 3aay;

4) BnameHue CTaHAAPTHBIMU MPHEMAaMH PEHICHHS PallMOHAIBHBIX U HUPPALUOHAIBHBIX,
MOKAa3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHUX YpaBHEHHH U HEPABEHCTB, WX CHUCTEM;
UCIIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM, B TOM YHCJIE JIJIS TTOMCKA MYTH PEIICHUS U
WUTIOCTPAINK PElIeHUs] YpaBHEHUM U HEPaBEHCTB;

5) cpopMHUPOBAHHOCTH TPEACTABICHUN 00 OCHOBHBIX MOHATHSIX, HICIX M METOAaX
MaTeMaTHUYeCKOTro aHau3a;

6) BIaJeHNE OCHOBHBIMH MOHATUSMH O IJIOCKHX U MPOCTPAHCTBEHHBIX T'€OMETPHUYECKHUX
durypax, UX OCHOBHBIX CBOWCTBax; C()OPMHUPOBAHHOCTh YMEHHS paclO3HaBaTh Ha YEpPTEKax,
MOJICTISIX U B PEATbHOM MHpPE TEeOMETpUYECKHUe (UTYpHI; MPUMEHEHUE W3YYCHHBIX CBOMNCTB
reoMeTpuueckux Guryp u Gopmysn Ui petieHusi TeOMETPUUECKHX 3a/1ad U 3a/1a4 C MPAKTUYECKUM
CoJiepKaHUEM;

7) cPOpMHUPOBAHHOCTb NPEACTABICHUNA O TpoIeccax ¢ SABJICHHUSAX, HMEIOIINX
BEPOATHOCTHBI XapakTep, O CTATUCTHYECKHX 3aKOHOMEPHOCTSIX B peallbHOM MHpe, 00
OCHOBHBIX TOHSATHUSAX JJIEMEHTapHON TEOpUU BEPOSITHOCTEH; YMEHHIl HaXOIUThb W OLEHUBATh
BEPOATHOCTH HACTYIUJICHUS COOBITHI B MPOCTEHIIMX MPAKTUUYECKUX CUTYalUSX M OCHOBHBIE
XapaKTePUCTUKHU CITyYalHbIX BEJTUYHH;

8) BiaJecHWE HAaBBIKAMU WCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX TMIPOTpaMM TIpHU
pelleHny 3a/1ay;

B pesynbrare u3ydenus yueOHoro npeamera «MaremMaTukay Ha YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHuUS:

BeinmyckHuK Ha 6a30BOM YpOBHE HAYUHTCS:

— BBIIIOJIHATH apI/Iq)MeTI/I‘-IeCKI/Ie I[eﬁCTBH?I, coucTasd YCTHBIC U IMMCBMCHHBIC IIPUCMBI,
MMPUMCHCHUC BBIYUCIUTCIIBHBIX YCTpOﬁCTB; HaxXOoAWUTh 3HAYCHUC KOPHIA HaTypaanoﬁ CTCIICHHU,
CTETICHH C palMOHAIBHBIM I[OKa3aTeneMm, Jiorapudma, HCHIOIb3ys MNpU  HEOOXOIMMOCTH
BBIYMCIIUTEIIBHBIE YCTPOMCTBA; MTOJIb30BATHCS OLIEHKOW U MIPUKUIKOU IPU IPAKTUYECKUX pacuerax;

— NPUMEHSTh TIOHSTHS, CBS3aHHBIE C JICTMMOCTBIO IICJBIX YHCEN, TPH PEIICHUU
MaTeMaTHYECKUX 3a/1a4;



— HaXOAWTb KOPHHM MHOTOWIEHOB C OJIHOM INEPEMEHHOM, pacKiaJblBaTb MHOTOYJIEHBI Ha
MHO>KUTEIH;

— BBIIIOJHATH JEMCTBUS C KOMIUIEKCHBIMHM YHCJAaMH, TIOJb30BATHCS TE€OMETPUUYECKOM
UHTEpIpeTanreil KOMIUICKCHBIX YHUCeN, B MPOCTEUIINX CIyyasX HAaXOIMTh KOMIUIEKCHBIE KOPHHU
YpaBHEHUH C ACHCTBUTEIHLHBIMHU KO (HUIIMEHTAMH;

— NMPOBOAMTH MPEOOpPa30OBaHUsI YHCIOBBIX M OYKBEHHBIX BBIPAKECHUH, BKIIOYAIOLINX
CTETIeHH, PauKaJbl, JOrapu(pMbl 1 TPUTOHOMETPHUYECKUE (PYHKITHH;

— UCMOJIb30BaTh NMPUOOPETEHHbIE 3HAHMUS U YMEHHUS B MPAKTUYECKOW AESTETbHOCTH U B
MOBCEIHEBHON JKM3HHM [UIsI TPAKTUYECKUX pacueToB 10 QopmynaM, BKIOYas (QOpMYIIbL,
coJepKalie CTENeHH, PaIUKalbl, JOTapu(Mbl 1 TPUTOHOMETpUUYECKHE (DYHKIIMH, UCTIONB3YS TpU
HEO0OXOIUMOCTH CIIPABOYHBIE MAaTEpUAIIbI U MPOCTEUIITNE BHIYMCIUTENbHBIE YCTPONCTBA;

— ONpenensaTh 3HaueHUEe (QYHKIUU 10 3HAYEHHIO apryMeHTa MpH Pa3IUYHBIX CHOco0ax
3a1aHus PyHKINHY,

— CTPOUTH rpaduKu U3y4EeHHBIX (PYHKIIUHN, BBITIOJIHATH MPEe0Opa3oBaHus TpaduKoOB;

— OMHCHIBATh MO rpaduKy U 1o GopMyJie MOBEICHUE U CBOMCTBA (DYHKITUH;

— pemaTth ypaBHEHHs, CUCTEMbI YpPaBHEHH, HEPABEHCTBA, UCTIONb3Ys CBOMCTBA (YHKUUH U
uX rpaduuecKue npeacTaBIeHus;

— UCMOJb30BaTh NMPUOOPETEHHbIE 3HAHMUSI U YMEHHUS B MPAKTUYECKOW AESITETbHOCTH U B
MOBCEIHEBHOM JKM3HU JJIs OMNHMCAHMS M MCCIENOBAaHUS C TNOMOUIbI0 (DYHKUIMH peabHbIX
3aBHCHUMOCTEH, MPEACTaBICHNUS UX IpauuecKn; HHTEPIPETaLus Tpa@UKOB pealbHbIX POIECCOB;

— peuath palMoHalbHbIE, TOKa3aTelbHbIE U JorapupMUYecKiue YpaBHEHUS U HEPaBEHCTBA,
UpPpaALMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CHCTEMBI;

— JI0Ka3aTh HECJIO’KHbIE HEPABEHCTBA;

— pelmatb TECTOBBIE 3aJayd C IIOMOILIBIO COCTABJICHUS YPAaBHEHMM U HEpPaBEHCTB,
MHTEPIIPETUPYSI PE3YJIBTAT C YIETOM OTPAHUUEHUI YCIIOBUS 3a/1a4H;

— nu300pakaTh Ha KOOPJAMHATHOW IIJIOCKOCTH MHOJXKECTBAa PEIICHUH YpaBHCHHH U
HEPaBEHCTB C IByMS IEPEMEHHBIMU U X CUCTEM;

— HaXOAWUTh NMPUOIMKEHHBIE PEUIeHHs] YPaBHEHUNW M UX CHUCTEM, UCIOJB3YS rpapuuecKuii
METOJ;

— pemiaTth ypaBHEHHUS, HEpPaBEHCTBA M CHCTEMBl C TNPUMEHEHUEM Trpaduyeckux
IpeJCTaBICHNU, CBOMCTB (DYHKIIHIA, TPOM3BOIHOM;

— UCMOJIb30BaTh NMPUOOPETEHHbIE 3HAHMUSI U YMEHHUS B MPAKTUYECKOW AESITETbHOCTH U B
MOBCEIHEBHOM JKU3HHU ISl IOCTPOEHUS U CIIOBAHUS IPOCTEHIINX MaTeMaTHYECKUX MOJIETIEH;

BrimmyckHuK Ha 6a30BOM yPOBHE TTOJIYIUT BO3MOKHOCTh HAYUUTHCS:

— pemarth TpOCTeiMe KOMOWHATOpPHBIC 3aJadyd METOJOM Imepebopa, a Takke C
UCIIONIb30BaHUEM W3BECTHBIX (opmyn, TpeyronbHuka Ilackans; BBIYUCIATE KOA(DDUIIMESHTHI
o6unoma HrroToHa 1o ¢popMysie u ¢ UCTIONB30BaHUEM TpeyroiabHuKa [lackans;

— BBIYUCIISITH BEPOATHOCTH COOBITUM Ha OCHOBE TOJICUETA YHUCIIa MCXOAOB (MpOCTEHIIme
ClIy4an);

— WCIIOJIB30BaTh MPHOOPETCHHBIC 3HAHUS M YMEHHUS B TMPAKTHUUYECKOW JEATEIHPHOCTH U B
MOBCETHEBHOM >KU3HU [IJIsl aHajdu3a pEaJbHbIX YHUCIOBBIX JAHHBIX, IPEJICTABICHHBIX B BHJIE
quarpamm, rpadukoB; s aHATM3a HH(OOPMALIUK CTATHCTUYECKOTO XapaKTepa;

— HaxOJIUTh CyMMYy O€CKOHEYHO yOBIBAIOIIEH r€OMETPUIECKON MPOTPECCHH;

— BBIUUCIISITH TPOU3BOJHBICE K TEPBOOOpPA3HBIE JJIEMEHTAPHBIX (DYHKIUN, MPUMEHSISI
MIpaBHJIa BEIYMCIICHUS IPOU3BOIHBIX U TIEPBOOOPA3HBIX, HCIIONB3Ys CIIPABOYHBIC MaTEPUAIbL;

— WCCJEeN0BaTh (PYHKIIUU U CTPOUTD UX TPa(UKHU C TTIOMOIIHIO POU3BOTHOM;

— pemIaTh 3a7a4u ¢ TPUMEHEHUEM YPaBHEHUS KacaTeIbHOU K TpaduKy PyHKITNH;

— pemath 3a7a4d Ha HaXOXKJICHHE HAWOOJBIIETO M HAUMEHBINEro 3Ha4eHHS (YHKIIUH Ha
OTpE3KE;

— BBIYMCIIATH IJIOLIA/Ib KPUBOJIMHEMHON TpaneLuny;



— HCIIONIb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHHs B NPAKTHUECKOW AEATENbHOCTH U B
MOBCEIHEBHOM JKM3HM I PELICHUS T€OMETPUYECKHUX, (PU3NYECKUX, IKOHOMUYECKHUX U JIPYTHX
NPUKJIAJHBIX 33]a4, B TOM YMCIIE 33]]a4 Ha HauOoJbIINe ¥ HAUMEHbIINE 3HAYEHUS C IPUMEHEHHEM
anmnapara MaTeMaTUYeCKOT0 aHau3a;

— COOTHOCUTH IUIOCKHE TIeoMeTpudeckue (Urypsl U TpexMmepHble OOBEKTHl C HX
OTIMCAHMIMHU, YEPTEKAMH, N300paKEHUSIMH;, pa3InyaTh U aHAJIM3UPOBATh B3aUMHOE PACIIOJIOKEHHE
uryp;

— n300paxarb TeOMEeTpHUYECKUE (PUTYPHI U TeJIa, BHITOIHATH YEPTEXK O YCIOBUIO 3a]1a4H;

— pelarbh reOMETPUYECKHE 3a/1a4M, ONMPAsCh Ha M3Y4YEHHBIE CBOMCTBA IUIAHUMETPUUECKUX
U CTepEeOMETPUYECKUX (UTYp M OTHOLICHMH MEXAy HHUMH, NPUMEHss ainreOpandeckuil u
TPUTOHOMETPUYECKHI arnmnapar;

— IPOBOJUTH JI0KA3aTEIbHBIE PACCYXACHMSI IPU PELIEHMM 3ajad, JOKa3bIBaTb OCHOBHBIE
TEOpEMBI Kypca;

— BBIYUCIISITH JIMHEWHBIE JIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX KOH(MUTYpAIHIX, 00bEMbI
Y TUTOIIAU TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE M UX MPOCTEHIIMX KOMOWHAIINN;

— IPUMEHATH KOOPAMHATHO-BEKTOPHBIN METOJ AJIs1 BBIYUCIICHUS OTHOIIEHUH, PACCTOSIHUM U
yTJIOB;

— CTPOUTH CEYCHUsI MHOTOTPAaHHUKOB U M300paxaTh CEUYCHHS TEJl BPALICHHUS,;

— HCIIONIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B NPAKTHUYECKOW AEATEIBHOCTH U B
MIOBCEIHEBHOM >KU3HM JUIsl UCCIIEN0BaHUs (MOJEIUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CUTYaLUH
Ha OCHOBE M3YYEHHBIX (OPMYJT M CBOMCTB (PUTyp; BBIYMCIEHUS UIMH, IUIOMIAeH U 00beMOB MpHU
pelIeHNH MPAKTUYECKUX 33134, UCIIONB3Ys IPU HEOOXOIMMOCTH CIIPABOYHUKH M BBIYMCIUTEIbHBIC
YCTPOMCTBa;  MPHOOpETEHUsT  MPAKTUYECKOTO  OMbITa  JCSITeNbHOCTH,  MPEIIeCTBYIOIICH
npodecCHOHATBHOM, B OCHOBE KOTOPOM JIEKUT JaHHBIM y4eOHBIH MpeaMeT.

1.4. Conepxxanue y4eOHOM JUCHUNIMHBI
(*3BE3I0YKOM BBIICISAIOTCS TEMbI 3aHATUI, TPOBOJUMBIX B JOpME MPAKTUUECKON TTOATOTOBKH)

BBEJIEHUE

MartemaTuKa B HayKe, TeXHHKe, JKOHOMHKe, HH(POPMAIIMOHHBIX TEXHOJOTUAX U MPaK-
THYECKOH AesITeJIbHOCTH.

[enu 1 3aaun 3ydeHUs MaTeMaTUKKU TTpu ocBoeHuM crnenuanbHocteit CI10.

PA3JIEJI 1. AJITEBPA

TEMA 1.1. PA3BBUTHUE ITIOHATHUS O YUCJIE

1.1.1 Iexable u paunoHaJdbHbIE Ynca. [eficTBUTeIbHbIE YHCIA.

IpakTuyeckoe 3ansaTue Ne 1. Apudmerndeckue ASHCTBUS HAJl YHCIIAMH.

1.1.2. Ilpubnusicennvie ebluucIeHUA.

IIpakTuyeckoe 3ansaTue Ne 2. HaxoxaeHue npudInKeHHbIX 3HAYECHUI BEeJUYUH U 1O0-
IPelIHOCTeN BbIYMCICHUI, CDABHEHUE YUCIIOBBIX BBIPAXKEHUN.

1.1.3. Komnnekcuvle uucna. /leticmsusi Ha0 KOMNJIEKCHLIMU YUCIAMU 8 AneeOpaudecKou
Gopme. 'eomempuyeckas unmepnpemayus KOMNJIEKCHo20 yuciaa. Tpuconomempuyeckas u NOKa-
3amenvHas hopma KOMNIEKCHO20 yucia. Jleticmeus Ha0 KOMNIEKCHbIMU YUCTIAMU 8 MPULOHOMEm-
PpUYecKoll U noKazamenbHoU )opmax.

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

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

IIpakTnyeckoe 3ansaTue Ne 3. BeluucieHnue u cpaBHeHHE KOpHEN. BrinoaHeHne pacueTos ¢
paauKagaMu.

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

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

IIpakTuyeckoe 3ansitue Ne 4. HaxoxxeHue 3Ha4eHUM CTENEHEN ¢ paliOHAIbHBIMU MOKa-



3aTesIMU.

IpakTuyeckoe 3ausiTue Ne 5. PenieHue uppanyuoHaabHbIX YPaBHEHUM.

IpakTuueckoe 3ansaTue Ne 6. CpaBHenue creneneid. [IpeoOpa3oBaHus BBIpaXeHUH, CO-
JIepKAIMX CTENEHU.

1.2.4. IlpeoOpa3oBanue nmokasarejbHbIX BbipaxkeHuil. IIpeoOpa3oBanue anredpau-
4YeCKHUX BbIPaKeHU .

IIpakTHyeckoe 3anaTHEe Ne 7. PelieHne nokasareabHbIX YpaBHEHUN.

1.2.5 Jlorapudm. Jlorapudpm uucna. OcHOBHOE JorapudpMmuueckoe ToxaecTBo. JlecsaTny-
HbIe ¥ HaTypasbHble norapudmel. [IpaBuna neiictuii ¢ norapudmamu. Ilepexoq Kk HOBOMY OCHO-
BaHui0. [IpeoOpazoBanue JorapuMUIECKUX BHIPAKCHHI.

IpakTuyeckue 3ansaTusa Ne 8. HaxoxneHue 3HaueHni Jjorapuma no npon3BoibHOMY
OCHOBaHMIO. [lepexosn oT 0HOrO OCHOBAHUS K IPYyrOMYy.

IIpakTnyeckue 3ansaTus Ne 9. BeruncieHre u cpaBHeHHE JIOTapu(pMOB.

IpakTuyeckoe 3anusitue Ne 10. [TpubnvkeHHbIE BRIYUCICHHS W PEIICHUS MPUKIAIHBIX 3a-
Jad.

IpakTuyeckoe 3ansaTue Ne 11. Pemenue norapuMuIecKux ypaBHEHHI.

TEMA 1.3. OCHOBbI TPUTOHOMETPUUN*

1.3.1 Pangnannas mepa yrua. BpamarenbHoe nBuaxenue. CuHyc, KOCUHYC, TAHI€HC U KO-
TaHTE€HC YHCIIa.

IIpakTnyeckoe 3ansatue Ne 12. PaguanHblil METOI U3MEPEHMSI YIJIOB BpAIllEHUs U CBA3b C
rpagayCHON MEpOl.

1.3.2. OcHOBHBIE TPUIOHOMETpPHYECKHE TOKIECTBA.

IIpakTuyeckoe 3ansaTue Ne 13. ®opmyna npuBeneHuss. OCHOBHbIE TPUTOHOMETPUYECKHUE
ToxecTBa GOPMYJIbI CIOXKECHHUS.

IIpakTuyeckoe 3ansaTue Ne 14, ®opMybl JBOHHOTO aprymMeHTa, (OPMYJIIbl YABOCHHUSI.

1.3.3 @opmynvt nonoeunnozo yana.

1.3.4 IIpeoOpa3oBanue CcyMMbl TPUTOHOMETPUYECKUX (PYHKIUI B NpPou3BeAeHUE U 00-
paTHo.

IIpakTuyeckoe 3ansaTue Ne 15. [IpeoOpazoBanre CyMMBI TPUTOHOMETPUUECKUX (PYHKITUH B
POM3BEACHUE, U OOPATHO.

1.3.5. Buipasicenue mpuzonomempuueckux )ynKyuii uepe3 maHzenc noji08UHHOZ0 apzy-
MeHma.

1.3.6 IIpocreiilnue TPUrOHOMETPUYECKUE YPABHEHHUS.

1.3.7 Ilpocmeiiniue mpuzonomempuieckue HePAGEHCMEd.

IMpakTuyeckoe 3ansaTue Ne 16. [Ipocreiinme TpUroHoMeTpuUECKUE YpaBHEHUS U HEPABEH-
CTBa.

1.3.8 OOpaTHble TpUroHOMeTpHYecKHe (PYHKIMHU: aPKCUHYC, apKKOCHUHYC, apKTaHTE€HC
YyHCIa.

1.4. ®YHKIIUA, X CBOMCTBA U TPA®UKHA

1.4.1 ®yukuuu. O6GnacTh OmMpeneieHUusT U MHOXECTBO 3HaueHUU; rpaduk (YHKIHH, T10-
cTpoeHue TpaduKoB (PYHKINN, 3aJaHHBIX PA3IMYHBIMU crioco0amMu. CBONCTBA ()YHKITUU: MOHOTOH-
HOCTb, YETHOCTb, HEYETHOCTh, OIPAHUYEHHOCTh, MEPUOAUYHOCTH. [IpoMEeXyTKH BO3pacTaHus U
yObIBaHUs, HAUOOJBIIICE M HAUMEHBIIIee 3HAYCHUSI, TOUKH dKCTpeMmyMa. I 'padudeckas uHTEpIpeTa-
s, Apudmerndeckue onepanuu Hag GyHKIUsIMU. CraoxHast QYHKITUS (KOMITO3HIIHS).

IpakTuueckoe 3ansaTue Ne 17. [locrpoenue u urenne rpadukoB HyHKITUH.

1.4.2 Illpumepbl PyHKIMOHAIBHBIX 3aBUCUMOCTEH B peaJIbHbIX NMPOLECCax U ABJIEHUSIX.

[Tpumepsl 3aBUCUMOCTEH MEXKIY TEPEMEHHBIMH B PEATbHBIX MPOIECcCcaX M3 CMEKHBIX JTUC-
LUTUTHH.

1.4.3 ITonsamue o nenpepvienocmu ynkyuu. Oopamuvie pynkyuu. Obaacmo onpedenenus
u obnacms sHavenuti oopamuou yukyuu. I pagpuk oopamnoii pynxyuu.



1.4.4 Crenennble, moKasareJjbHble, JOrapuMuyecKne 1 TPUrOHOMeTpUYecKHe (pyHK-
nuu. OOpaTHbie TpuroHoMerpudeckue Gpynkiuu. Onpenenenus GyHKIUNA, ©X CBOMCTBA U TpadUKH.
[IpeobpazoBanus rpadukos. [lapamiensHbIil TepeHOC, CAMMETPHUsI OTHOCUTEIBHO OCei KOOpAMHAT,
U CUMMETpPHsI OTHOCUTEIIbHO Hayalla KOOPJIHWHAT, CHMMETPUsS OTHOCUTEIBHO MPSIMOW y=X, pacTs-
YKEHHUE U CKaTHE BJIOJIb OCEM KOOPIMHAT.

IIpakTuyeckoe 3ansitue Ne 18. HenpepbiBHble n nepuoanyeckue pynkuuu. Ornpene-
nenue ¢ynkuuid. MccnenoBanue ¢ynkiuu. CBoicTBa JMHEHHOH, KBaJApaTHYHOW, KyCOYHO-
JTUHEWHOHN U ApoOHO- TuHEHHON PpyHKmit O6paTHbIe TpUroHoMeTpudeckre Gpynkiuu. CBoicTBa
U rpadyKu CHHYyCa, KOCHUHYCa, TaHIeHCa M KoTaHreHca. OOpaTHble (PYHKIIMU U UX TpaduKu
[Tpuknanusie 3agaun. [IpeoOpa3zoBanus rpaduka ¢pyHkuuu. [lapmonndeckue KoaeOaHus.

TEMA 1.5 YPABHEHUS U HEPABEHCTBA

1.5.1 YpaBHeHus1 M cucTeMbl ypaBHeHHWi. PalnoHaipHble, MppalMOHAIBHBIE, MOKa3a-
TEJIbHbIE, TPUTOHOMETPUUYECKUE YPABHEHUS M CHCTEMbl YpaBHEHUN. PaBHOCHMIIBHOCTH ypaBHEHMH,
HEPAaBEHCTB, cUCTEM. OCHOBHBIE NPUEMBI PEIICHUS PALMOHAIBHBIX, UPpALMOHAJIbHBIX, IOKa3a-
TEJIbHBIX M TPUTOHOMETPUUYECKUX ypaBHEHUH (pa3fio’keHHEe Ha MHOXKHUTEIH, BBEJCHIE HOBBIX HEH3-
BECTHBIX, IOJICTAHOBKA, Tpa)UIECKUl METON).

1.5.2 HepaBencrBa. Ucnosib30BaHue CBOWCTB U IrpapukoB (PyHKUMA NPH pelIeHuH
YPAaBHeHMII M HepaBeHCTB. PannoHanbHbIE, MppallOHAIbHbIE, T0KA3aTelbHbIE HepaBeHCTBa. Oc-
HOBHBIE TIpHUEMbI UX perieHus. Metoj uHtepBasioB. M3o00pakeHne Ha KOOPAMHATHOM IIOCKOCTH
MHO’KECTBA PELICHUI YpaBHEHUI U HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.

1.5.3 Tpuconomempuueckue nepagencmea. OcnoeHnvle npuemsl Ux peuieHu.

IIpakTnyeckoe 3anatue Ne 19. IlpeodpasoBanme ypaBHenmii. IlokazarenbHble, sora-
pudMHUecKre, TPUTOHOMETPUUECKUE YPaBHEHUS.

IpakTuyeckoe 3ansatue Ne 20. Vicnons3oBaHue CBOUCTB U rpaukoB GYHKIUN IS perie-
HUS YPaBHEHUN U HEPABEHCTB.

1.5.4 IlpumeHeHne MaTeMATHYECKMX METONOB /UIS PelIeHUs] COAEP/KATEJbHBIX 3a1a4
U3 Pa3JIMYHBIX 00J1acTell HAYKU M NMPAKTUKU. VIHTepnipeTanus pe3ynprara, y4eT peajibHbIX Oorpa-
HUYCHH.

IIpakTuyeckoe 3ansitue Ne 21. Pemenune comep:karesibHBIX 3324 M3 Pa3JIUYHBIX 00-
Jacteil Hayku W npaktuku. KopHu ypaBHeHuil. PaBHOcuibHOCTH ypaBHeHHH. OCHOBHBIE
MpUEMBbI PEIICHUS] YpaBHEHUH. Pelienrne cucteM ypaBHEHHUM.

TEMA 1.6. KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA

BEPOSITHOCTEM

1.6.1 OcHOBHbIE MOHATHS KOMOMHATOPUKM. 3a/1a4y HA MOJCYET YUCIIa pa3MelIeHUM, me-
pecTaHOBOK, coueTaHuil. Pemenue 3anau Ha nepeGop BapuaHTOB.

IIpakTuyeckoe 3ansitue Ne 22. Pemenne koMOMHATOPHBIX 3aaa4. Mcropus pazButus
KOMOWHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATUCTUKU M MX POJb B Pa3IUYHBIX chepax deo-
BEUYECKOU JKU3HEeNesATebHOCTH. [IpaBuina komOumHaTopuku. PasMmenieHus, coueTaHus U Iepe-
CTaHOBKH.

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

IpakTuyeckoe 3ansaTue Ne 23. ®opmyrna ounom Herotona. Tpeyronmpauk [Tackas.

IIpakTnyeckoe 3ansaTue Ne 24. Penenve npukiaaHbIX 3a1a4.

1.6.3 CoObiTHE, BEPOSITHOCTDH COOBITHSA, CII0KEHUE U YMHOKEHHE BEPOATHOCTEN.

IIpakTnyeckoe 3ansitue Ne 25. Kiaccmueckoe ompeneneHue BepOATHOCTH, CBOMCTBA
BEPOATHOCTEH, TEOpEMA O CyMME BEPOATHOCTEM.

IIpakTnyeckoe 3ansaTue Ne 26. Borunicnenue BepositHocTell. [Ipukinaansie 3agaun.

1.6.4 IlonsiTue 0 He3aBUCUMOCTH COObITHI. /lUCKpeTHAs CJIy4yaiiHAs BeJMYNHA, 3aKOH
ee pacnpeneaenus. Yucinosble XapakTEPUCTUKU AUCKPETHOM CilydalHOW BenuyuHbl. [loHsTHE O
3aKOHE OOJIBIINX YHCE.



1.6.5 IlpeacraBieHue JaHHBIX (TaONIuUIBl, AUarpamMMsbl, rpa¢ukn). ['eHepanbHas COBOKYI-
HOCTb, BbIOOpKa, cpenHee apupmeTnueckoe, MeauaHa. [loHATHe 0 3agavyax MaTeMaTHYeCKOW
CTATHCTHKH.

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

IIpakTnueckoe 3ansaTue Ne 27. [IpencraBneHue yncnoBbiX JaHHbIX. [IprKiaaHblie 3a1a4n.

PA3JEJI 2. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

TEMA 2.1. HOCJIEJOBATEJIBHOCTHU*

2.1.1 Cnoco0bl 3a1aHus M CBOMCTBA YMCJIOBBIX NOc/aeA0BaTedbHOCTell. CyMMHUpOBaHHE
nocjenoBaTenbHOCTEN. beckoHeuHo yObIBaroIas reoMeTpuyecKas Iporpecchst U ee CyMMa.

IIpakTnueckoe 3ansaTue Ne 28. Yncnoast 1ocie0BaTeIbHOCTD

IpakTuyeckoe 3ansaTue Ne 29. beckoHewHO yOBIBarOIIasi TeOMETPUIECKas TPOTPECCHSI.

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

IIpakTnueckoe 3ansaTue Ne 30. [Ipenen nocnenoBaTeNbHOCTH.

TEMA 2.2. TPOU3BOJHASA U EE IPUMEHEHUE*

2.2.1 IlonsiTe 0 MPOM3BOAHONH (PYHKUMH, €e TeOMeTPUYeCKM U (PU3MUYECKHd CMBICJI.
VYpaBHeHue kacaTtelabHON K rpaduky ¢yHkuuu. [Ipou3BoaHbIE CyMMBI, Pa3HOCTH, MPOU3BEICHHUS,
yacTHbIe. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.

IIpakTnueckoe 3ansitue Ne 31. IIpousBogHas: MEXaHUUYECKUN U F€OMETPUUECKUNM CMBICI
MPOU3BOHON. YpaBHEHHE KacaTeIbHOU B 0OIIEM BHUJIE.

IIpakTuyeckoe 3ansitue Ne 32. [Ipasuna u popmyisl auddepeHunpoBanus.

2.2.2 IlpyuMeHeHMe MPOU3BOJAHOMN K MCCJIEI0BAHUIO (DYHKIIMIA M MIOCTPOEHUIO IPA(PUKOB.

IpakTuyeckoe 3ansaTue Ne 33 MccnenoBanue GyHKITUH C IIOMOIIBIO TPOU3BOTHOM.

2.2.3 IIpou3BoaHbIe 00pPAaTHON QYHKIIUU U KOMIIO3ULMU (PYHKIIMH.

2.2.4 Ilpumepbl MCNOIb30BAHUS NMPOM3BOJHOM /ISl HAXOKACHUS HAMJIy4dllero peuie-
HHS B IPUKJIAJAHBIX 321a4aX.

IpakTuueckoe 3ansitue Ne 34. HaxoxneHue HamOONbIEro, HAUMEHBIIETO 3HAYCHUS H
9KCTpPEMaIbHBIX 3HAYEHUIN (PYHKIIHUH.

2.2.5 Bropas npou3BoaHasi, ee reomerpuyeckuii u ¢puznueckuii cmpica. Haxoxnenue
CKOPOCTH JIJIsl TIpoliecca, 3aIaHHOT0 (hopMyIioit u rpaduxom.

TEMA 2.3. IEPBOOBPA3HASA U UHTEI'PAJI

2.3.1 IlepBooOpa3Has u uHTerpaJ. IlpuMeHenue onpeneneHHOro MHTErpaga Aas HaXox-
JIEHUs TUIONIaAM KpuBOIMHEHHOW Tpanenuu. @opmyna Herorona-JleiOnuma. [Ipumepsr nmpumene-
HUS MHTETpaia B GU3UKE U TEOMETPHUHU.

IpakTuyeckoe 3ansitue Ne 35. HemocpeacrBeHHoe HHTerpupoBanme. Murerpan u nep-
BoOOpa3Has VHTerpupoBanue METOI0M 3aMeHbI IepeMeHHO#. IHTerpupoBaHue 1o 4yacTsM.

IIpakTuyeckoe 3ansaTue Ne 36. BblumcieHue omnpeaeleHHbIX MHTerpajoB. Teopema
Hrerotona—Jleitonuia

IIpakTuyeckoe 3ansaTue Ne 37. [IpumeHnenrne UHTErpaia K BHIYUCICHHUIO (DU3NYECKUX Be-
JIUYUH Y TUIOMIA/ICH.

PA3JIEJ 3. TEOMETPUA

TEMA 3.1. IPAMBIE 1 IIVIOCKOCTH B ITPOCTPAHCTBE*

3.1.1 B3aumHoe pacnojio’keHHe JIBYX NPSIMBIX B npoctpaHcTBe. [lapannenbHocTh mps-
Mol u 1ockocTh. I[lapamnensHOCTh MmiIockocTe. llepneHauKyIsIpHOCT NMPSMONM M TIJIOCKOCTH.
[lepnieHaUKYmsp U HAKIIOHHASA. YTOJI MEXAY IPSIMOU U IUIOCKOCTBIO. [IByrpaHHBIN yroia. Yroi me-
KAY TUIOCKOCTSIMHU. [IepneHInKyISIpHOCTD IBYX IIJIOCKOCTEN.

IIpakTnyeckoe 3ansiTie Ne 38. B3aumHoe pacnosiokeHue NpAMbIX U IJI0ckocTe. [Tpu-
3HAaKMd B3aMMHOTO PACIIOJIOKEHUS MPSAMBIX. YTOJ MeXay HNpsMbiMu. [lepneHaukynsap u Ha-



KJIOHHasl K MJIOCKOCTHU. YTOJI MEXKIY NPSIMOUA U MIOCKOCThIO. TeopeMbl 0 B3AMMHOM PacIoJIOkKe-
HUM NPSIMOM U TIIOCKOCTU. TeopemMa o TpexX nepueHIuKyJIsipax

3.1.2 T'eomeTpnueckne npeodpa3oBaHusi NPOCTPAHCTBA: NapalICIbHBIA MEPEHOC, CHUM-
METpPHSI OTHOCHUTEIIBHO TUIOCKOCTH.

IIpakTnueckoe 3ansaTue Ne 39. [Ipu3Haku U cBONCTBA NMapayuIeIbHBIX U NEPIEHIUKYIISAP-
HBIX [IJIOCKOCTEM.

IIpakTnyeckoe 3anaTne Ne 40. PaccrosiHue OT TOYKH A0 INIOCKOCTH, OT NMPSMOM 10
IUVIOCKOCTH. PaccTosiHue Mexay IIIOCKOCTIMH, MEXAY CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIY
MIPOU3BOJILHBIMU (PUTYpaMH B IPOCTPAHCTBE

3.1.3 IlapanjiesbHOEe NMPOEKTUPOBAHUE U €r0 CBoiicTBa. B3aumuoe pacnonoxenue. U3o-
OpakeHue MPOCTPAHCTBEHHBIX QUTYP.

3.1.4 Ilnowade opmozonanvHoil npoeKyuu.

Ilpakmuueckoe 3anamue Ne 41. Teopema o niowaou opmoz2oHANbHOU NPOEKYUU MHO2O-
V2ONbHUKA.

TEMA 3.2. MHOI'OT'PAHHUKHN *

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

3.2.2 llpusma. Ilpsimasi u HaKkI0HHas npu3Ma. IIpaBuibHas npusMma.

3.2.3 MMapanaenenunen. Kyo. Ilupamuaa. [IpaBunsHas nupamuga. YcedeHHas nupaMuaa.
Terpadap. Cummerpun B KyOe, B apajuienenumnese, B npuzMe u nupamuze. Ceuenus kyoa, mpus-
MBI U TUPAMU/IBL.

3.2.4 llpeacraBieHue 0 NPaBUJIbHBIX MHOTOTPAHHUKAX (TETpa’ipe, KyOe, OKTajipe, 10-
JeKadIpe M MKOcadipe).

IIpakTuyeckoe 3ansitue Ne 42, Pa3nnynbie BUbI MHOTOIpaHHUKOB. MIX n300pakeHus.

IMpakTuyeckoe 3ansaTue Ne 43, CeueHusi, pa3BEpTKH MHOTOTPAHHHUKOB.

TEMA 3.3. TEJIA U IOBEPXHOCTHU BPALIEHUA

3.3.1 Huannap u kouyc. YcedeHHbIH KOHYC. OCHOBaHUE, BBICOTA, OOKOBAsl IOBEPXHOCTD,
oOpa3yromas, pazBeprka. OceBble CeUeHUs U CEUeHUs, MapaliebHbIe OCHOBAHHUIO.

3.3.2 lllap u cepa, ux ceuenue. KacarenbHast II10CKOCTH K cepe.

IMpakTuyeckoe 3ansitue Ne 44, [lnomaas noepxHocTu. CuMMMeTpHUS TeJl BPallleHUs U
MHOIOrpaHHUKOB. BUbI CHMMETPUI B IPOCTPAHCTBE

TEMA 3.4. UBMEPEHUS B TEOMETPUUA

3.4.1 Oobem u ero usmepenme. MarerpanpHas Gopmyna oobrema. @opmMyisl o0bemMa Kybda,
MMPpAMOYTOJIBHOT'O MapaJuICIICIIUIICAa, ITPHU3MbI, IUJIAHAPA.

3.4.2 ®opmyJibl 00beMa MUPAMHUABI 1 KOHYCA.

3.4.3 ®opmyJbl IUIOLIAAH MIOBEPXHOCTEH HUJIMHAPA U KOHYCA.

3.4.4 ®opmyJbl 00bemMa mapa u niaomaau cepol.

IIpakTunyeckoe 3ansiTue Ne 45, Boruncienue miomanei 1 00eMoB.

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 NMpocTpancTBe. Dopmyra pac-
CTOSTHUSI M1y IBYMsI TOUKaMH. Y paBHEHUS Cephl, INIOCKOCTH U MPSMO.

3.5.2 Bekropbl. Moaynb BekTopa. PaBeHCTBO BEKTOpPOB. Ci105KE€HUE BEKTOPOB. Y MHOKEHHE
BCKTOpA Ha YHCJIO. Paznoxxenue BCKTOpA 11O HAITPABJICHUSAM. Yron MCKAY ABYMsI BCKTOpaMHU.

3.5.3 lIpoexknus BekTOopa HA ocb. KoopauHats! BekTopa. CKajJsipHOE NPON3BedeHUE BeK-
TOPOB.

3.5.4 YpaBHeHHe OKPYKHOCTH, cpepbl, III0CKOCTH. PaccTosiHue MexK1y TOUKAMU.

3.5.5 BekTOpHO€E YpaBHEeHHE NPSIMON U MJIOCKOCTH.



IIpakTuyeckoe 3anusatue Ne 46. Bekropbl. YpaBHEHHE OKPYKHOCTH, CHEPBI, INIOCKOCTH.
Paccrostnne mexnay toukamu. /[leiicTBUS ¢ BeKTOpaMHu, 3aJJaHHBIMUA KoOpAuMHATAMH. CKaysip-
HOE NPOU3BEIAECHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSIMOM U IUIOCKOCTU. Mcnonb3oBaHue
BEKTOPOB MPU J0KA3aTEIBCTBE TEOPEM CTEPEOMETPHUH.

3.5.6 Ucnonb30BaHue KOOPAMHAT U BEKTOPOB NMPH pPelIeHMH MATEMATHYECKHUX U MPH-
KJIAJIHBIX 3a/1a4.

JI1st BHEayIUTOPHBIX 3aHATUM CTYIEHTaM Haps1y ¢ PELICHHUEM 3a1a4 U BBIIIOJHEHUEM IIpaK-
TUYECKUX 3a/IaHUl MOXKHO MPEUIOKHUTHh TEMbI HCCIIEI0BATENbCKUX U pedepaTuBHBIX paboT, B KO-
TOPBIX BMCCTO CepI/Iﬁ OTACIIBbHBIX MCJIKUX 3a4a4 U ynpaxcHeHHﬁ npeajiararoTcs CrOXKCTHBIC 3aJIaHUs,
TpeOyIoImMe JIUTETLHON paboThl B paMKax OJHOW MAaTeMaTHYECKOW CHUTyalluu. DTH TEMbI MOTYT
6BITB KaK MHAUBUAYAJIbHBIMU 3aJaHUAMHA, TaAK U I'PYHNIIOBBIMU IJII COBMCCTHOTO BBLIIIOJIHCHUS UC-
CJIETOBAHMSL.

NuauBuayaabHbId NPOEKT
no yuyeOHoi qpucuunianne QY .03 Maremaruka, 20 yacon

Ne HanmeHoBaHMe TeMbI Koa-
KOHC- BO
MU 4acoB
1. NunuBunyansHbiil npoekt 1. IIoaAroToBUTENbHBIN 3TaIl: ONPEACIICHHE PYKOBO- 2
AUTEIeH NPOEKTOB; NOUCK IPOOJIEMHOTO MOJIS;
2. WuauBuayanbHbIi mpoekT 2. [IoAroToBUTENbHBIHN 3Tal: BEIOOP TEMbI U €€ KOH- 2
KpeTu3anus; GopMUPOBaHNUE MPOEKTHOM IPyMIIbI
3. NuauBuayanbHbli npoekT 3. [ToucKkoBbIi 3Tan: yTOYHEHHE TEMAaTHUYECKOI0 OIS 2
Y TEMBI IPOEKTA, €€ KOHKPETU3aLus
4. WNuauBuayanbHbid mpoekT 4. [IoMCKOBBIHM ATam: onpeneneHne u aHajiu3 mpooJe- 2
MBI; IOCTAHOBKA ILIEJIM IPOEKTa
5. NHnuBuayanbHBIM MPOEKT 5. AHAIUTUYECKU 3Tall: aHAJIW3 UMEIOIENHCs UH- 2

dhopmaruu; cOop U u3ydeHue HHGOPMAIMH; TTOUCK ONTHMAIBHOTO CII0c00a J10C
THXKEHHUSI 1IeJIM MTPOEKTa (aHAJIU3 aJIbTEPHATUBHBIX PELIEHUI ), TOCTPOEHUE aJIr0-
pHUTMa IEATEIBHOCTH COCTABIICHHE TUTAHA PEAIM3alliH MPOEKTa: TOIIaroBOe
IUTAHUPOBaHKE padoT; aHaJHN3 PECYypCcoB

6. NunuBunyansHbii ipoekT 6. [IpakTuyecKkuil 3Tar: BhINOJHEHUE 3alUIaHUPOBAH- 2
HBIX TEXHOJIOTMUECKUX ONEPALN; TEKYIIIUHA KOHTPOJIb Ka4eCTBa;

7. NunuBunyansHbIil npoekt 7. [IpakTudeckuit aTan: BHeceHUe (Ipu HEOOXOTUMO- 2
CTH) U3MEHEHUH B KOHCTPYKLUIO U TEXHOJIOTHIO

8. NuauBuayanbHbii npoekT 8. Ilpesentannonnsiii atan: [loaroroska npesexra- 2
[IMOHHBIX MaTepuanoB; [Ipe3eHTanus npoekra;

9. NuauBuayanbHbii npoekT 9. ITpesenTannonHblil aTan: M3yuenne Bo3MOKHOCTEN 2

UCTIONIb30BAHUS PE3YyIIbTAaTOB MPOEKTa (BHICTABKA, MPOAAXKa, BKIIOYCHUE B OaHK
IIPOEKTOB, MyOJIUKAIHUS)

10. NunuBunyansubiii ipoekt 10. KOHTpOIBHBIN ATall: aHAIN3 PE3yJIbTaTOB BBIOJI- 2
HEHUsI IPOEKTA; OIEHKA Ka4eCTBa BHIMOJHEHUS POEKTa

Hroro 20




INPUMEPHBIE TEMBI PE®EPATOB (AOKJIAJOB), UHAWUBUIYAJIBHBIX
ITPOEKTOB

1. HenpepsiBubie 1po6H.

[IpuMeHeHre CI0KHBIX POLEHTOB B SKOHOMUYECKUX pacyeTax.
[TapannenbHoe MPOEKTUPOBAHUE.

CpenHue 3Ha4Y€HUs U UX TPUMEHEHUE B CTaTUCTHUKE.
BekropHoe 3a1anue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
CroxeHue TapMOHUYECKUX KOJICOAHHIA.

I'paduueckoe penieHne ypaBHeHUI 1 HEPABEHCTB.
[IpaBunbHBIE M OTYNIPABUIIBHBIE MHOTOTPAHHUKH.

9. Konnueckue ceueHus M UX IPUMEHEHUE B TEXHUKE.

10.  Tlonsarume nuddepeniumana u ero MpUI0KEHHS.

11.  Cxewmbl NOBTOpHBIX HcTIbITAHUM bepHym.

12. UccnenoBanue ypaBHEHUH U HEPABEHCTB C MapamMeTPOM.

S I o



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4e0HO# padoThl
B Ttabmune yka3aH o0bEM BpEMEHH, 3alUIAHUPOBAHHBIN Ha peaJIN3alUI0 BCEX BHUIOB
yueOHOIl paboThI:

Bup yueOHoii padoTnbl Oovem uacos

MakcumanbHas yyeOHasi Harpyska (Bcero) 368
B TOM 4YHCIIe B (hOpMe MIPAKTUUECKON TOATOTOBKH 100
O06s13aTenbHAs ayIMTOPHAs yueOHasi HAarpy3Ka (Bcero) 234
B TOM YHCJIE:

JICKIIUU 122

MPAKTUYECKHUE 3aAHATHUS 92

VHIUBUIYAIbHOE TPOCKTUPOBAHUE 20
CamocrosiTesbHast paboTa 00y4arouierocsi (Bcero) 134
B TOM YHCJIC: MHANBHUIYaJbHOE MPOECKTUPOBAHUE 20
IIpomesicymounas ammecmayus 8 popme Ouggepenyuposannozo 3auema, K3aMeHa




2.2. TemaTnyeckuii nJiad oomeoo

azoBaTe/ibHOM y4eOHoi nucuumianabl QY /1.03 Matemaruka

Kosin4ecTBo ay1MTOPHBIX YacoB

Makc. yue0. B T.4. B
Camocr.
Ne Harpy3Ka dopme
HaumeHoBaHue pa3/iejioB U TeM pabora cry- Teoperuu. IIpakTu4. (ceMunap-
TeMbI CTYA-Ta Bcero NMPaKTH-
JieHTa (Jac) . o0yueHue CKHe) 3aHSITHS
(uac) YecKou
NOATOTOBKH
Beenenue 2 - 2 - 2 -
Pa3neal. Anredpa 174 60 114 - 60 54
1.1 PazBuTue nouaTus o uncie 21 11 10 - 6 4
1.2 KopHu, crenenu u orapumel 35 7 28 - 10 18
1.3 OCHOBBI TPUTOHOMETPUH 37 11 26 30 16 10
1.4 DyHKIMY, X CBOMCTBA U rpauKu 19 7 12 - 8 4
1.5 YpaBHEHUs 1 HEPABEHCTBA 22 8 14 - 8 6
16 Kombunatopuka, CTaTHCTHKA M 40 16 24 i 12 12
TEOpUsl BEPOSATHOCTEH
Paznea 2. Havyajna mareMaTHue- 51 15 36 ) 16 20
CKOr0 aHaJIu3a
2.1 [TocnenoBarenpHOCTH 14 4 10 - 4 6
2.2 ITpon3BojiHas U €€ IPUMEHEHNE 22 4 18 - 10 8
2.3 ITepBooOpasHas u HHTETpaI 15 7 8 - 2 6
Paspnen 3. 'eomeTpus 99 39 60 - 42 18
31 [IpsimMble ¥ MIIOCKOCTU B MPOCTPAH- 24 3 16 i 2 2
CTBE
3.2 MHOrorpaHHuK1 24 12 12 - 8 4
3.3 Tena v MOBEPXHOCTU BpalleHUS 10 4 6 4 2
3.4 W3mepenus B reomeTpun 16 4 12 - 2
3.5 KoopauHatsl 1 BEKTOpBI 27 11 14 - 2
WHauBuayanbHbIA IPOEKT 20 20 - 20
JubdepenurpoBanHbIii 3a4eT 2 - 2 - 2 -
Hroro 368 134 234 30 122 112




2.2. XapaKkTepuCTHKA OCHOBHBIX BH/I0B Y4eOHOM 1eTeJJbHOCTH CTY/ICHTOB

Conep:xkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB YUeOHOH 1eSITeIbHOCTH
CTY/1eHTOB (HA YPOBHE y4eOHbIX JAeHCTBHIl)

Bsenenue

O3HakoOMJIEHUE C POJIbI0 MATEMATUKU B HayKe, TEXHUKE, IKOHO-
MUKE, MH()OPMALMOHHBIX TEXHOJIOTUAX U MPAKTHUECKOH maes-
TenpHOCTH. O3HaKOMJICHHUE C OeJIsIMU U 3aa4aMi U3YUCHUA Ma-
TeMaTUKH NIpU ocBoeHuHu crnenuanbHocteit CI10

AJI'EBPA

Pa3Burtue
qHuCIe

ITOHATHUSA 0

BrimontHeHre apupMETHIECKUX JEHCTBUNM HAJl YMCIAMH, COYe-
Tas yCTHbIE U MUCbMEHHBIE PUEMBI.

Haxoxnenvue nmpuOIMKEHHBIX 3HAUEHUN BEIMYMH U MOTPEIIHO-
cTeil BerunciieHni (a0COMOTHON M OTHOCHUTEIHHOMN); CpaBHEHUE
YHUCIIOBBIX BbIPAKEHHH.

Haxoxnenue ommboKk B MpeoOpa3oBaHUAX U BBIUYUCIECHUX (OT-
HOCHUTCS KO BCEM MMYHKTaM MPOTPaMMBl).

Kopsn,
pudmbI

CTEIICHU, JIoTa-

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

DopMynMpOBaHUE ONPEACIICHUS] KOPHS U CBOMCTB KOpHEHN. BhI-
YHUCJICHUE U CPaBHEHHE KOPHEW, BBINIOJHEHHUE NPUKUIKN 3HA4e-
HUs KopHs. [IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BbIpaXke-
HUM, CollepKaluX pagruKabl.

BrimonHenue pacyetoB 1o ¢opmyiaaM, COAECPIKALINM PaIHKaIIbI,
OCYILECTBIISAs1 HEOOXOIMMBIE MOACTAHOBKH U IPe0Opa30BaHusl.
OmnpeneneHne paBHOCUIBHOCTH BBIPOKEHUH € paaukainamu. Pe-
LICHHE UPPALMOHAIIBHBIX YPaBHEHUM.

O3HaKOMJIEHHE C TIOHSATUEM CTEIIEHU C JEHCTBUTEIBHBIM IOKa-
3aTeseM.

Haxoxnenne 3Ha4eHUN CTENEHU, UCTOIB3Ys MPU HEOOXOIUMO-
CTH MHCTPYMEHTAJIBHBIE CPECTBA.

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

DopMynMpOBAHKUE CBOMCTB CTEICHEW. BplunciieHne CTENeHen ¢
palOHAaIbHBIM IT0KA3aTEJIEM, BBIIIOJIHEHUE IPUKHAIKA 3HAYCHHUS
CTEIIEHU, CPAaBHEHUE CTEIICHEM.

[IpeoOpa3zoBaHre YUCIOBBIX M OYKBEHHBIX BBIPAKEHUMU, CONEp-
JKaIllUX CTEIIEHM, IPUMEHSIS CBOMCTBA. Pelienne noka3aTenbHbIX
YpaBHEHUU.

O3HakoMJIEHHE C NIPUMEHEHHEM KOpHEH M CTENEHEH INpH BbI-
YHUCIICHUU CPEIHMX, NEJICHUHM OTpEe3Ka B «30JI0TOM CEUCHUN».
Pemenne npukiaaHbIxX 3a/1a4 Ha CI0XKHBIE TPOLIEHTHI.

[IpeobpazoBanue anred-
pPauYEeCKUX BBIPAKECHUI

BrimotHeHre mpeoOpa3oBaHuil BBRIpAKECHHM, MpuMeHeHue (op-
MYyJI, CBSI3aHHBIX CO CBOMCTBaMU CTemneHeu u sorapudmon. Or-
peneneHure o0JIacTU JOMYCTUMBIX 3HAYEHU JIOTapu(pMUIECKOTO
BeIpakeHUs. Perenue orapuMuyeckux ypaBHEHUH

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHSA

N3yueHne paguaHHOTO METOJA 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 yIIIOB MOBOPOTA U OCTPBIX YITIOB MPSIMOYTOJIBHO-
r'0 TPEYTroJbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U

OCHOBHBIE TPUTOHOMET-

HpI/IMCHeHI/IC OCHOBHBIX TPHUIOHOMETPHUYCCKUX TOXACCTB JJIsA




PHUUYCCKHUE TOXKIACCTBA

BBIYHCIICHUS] 3HAYCHUH TPUTOHOMETPUUYECKUX (YHKIIUN TO OJ-
HOU U3 HUX

[IpeobpazoBanust  mpo-
CTEHIINX TPUTOHOMETPHU-
YECKUX BbIPaKEHUU

N3ydeHrne oCHOBHBIX ()OPMYJN TPUTOHOMETPUU: (HOPMYIIBI CIO-
JKEHUS, YABOCHHUS, MPEOOpa3oBaHUS CyMMBbl TPUTOHOMETpHUUE-
CKUX (PYHKUMH B NpPOU3BEIACHHE U IMPOU3BEIACHUS B CYMMY U
MPUMEHEHHUE MPY BBIYUCICHUU 3HAUCHHS] TPUTOHOMETPHUUECKOTO
BBIPQXXEHUS U YIPOILEHHUS €rO.

O3HaKOMJIEHHE CO CBOMCTBAMM CHMMETPUM TOYEK Ha €IUHUY-
HOM OKPYKHOCTH M MPUMEHEHHUE WX AJI BbIBOJAA (OpMYI MpH-
BEJICHUS

[Ipocreiime  TpUTOHO-
METPUYECKHE YpaBHEHUSA
1 HEpaBEHCTBA

Pemenne no ¢opMmynaMm U TPUTOHOMETPUYECKOMY KPYTY IPO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.

[IpumeneHnne oOIMMX METOJOB pelIeHUs ypaBHEHUU (TpuBese-
HUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ Pa3jOXKEHUS Ha MHO-
JKUTEJIN, 3aMEHbI TIEPEMEHHON) MpU pelIeHHH TPUTOHOMETpHUYe-
CKMX YpaBHCHMH. YMEHHE OTMEUYaThb HAa KpYyre pelieHus Ipo-
CTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKcHHYC, apKKOCHHYC,
apKTaHT€HC Yuciia

O3HakOMJIEHHE C TOHSATHEM OOpaTHBIX TPUTOHOMETPUYECKHX
GyHKIIHA.

Wzydenue onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHTeHCa
yucia, GopMyIupoBaHUE UX, U300paKeHHE HA CAMHUYHOU OK-
PYXHOCTH, TPUMEHEHHE PU PELICHUN YPaBHEHUH

®YHKIHNU, UX CBOUCTBA U TPA®UKH

10.

Ilouatue o
}yHK-

OyHKIUN.
HEIPEPBIBHOCTU
17071

O3HakoOMJIEHHE C TOHSATHEM INEePEeMEHHOW, MpUMepaMH 3aBHCHU-
MOCTel MEXy IepeMEHHBIMU.

O3HakoOMJIEHHE C TOHATHEM Tpaduka, ONpelesieHue MpPUHAI-
JeKHOCTH TOukH Tpaduky Gynkiuu. Onpenenerue mo hopmyse
npocTelniel 3aBUCUMOCTH, BUAa ee rpaduka. BeipakeHue mo
dbopmyIsie 0THOM IEpEeMEHHOM uepe3 aIpyrue.

O3HakomiieHHE ¢ ompejaeieHneM (GyHKUHUU, (HOPMYITHPOBAHUE
ero. HaxoxxnmeHnue obGnactu ompeaesieHuss U 00JIacTh 3HAYCHHI

byHKIIUHN

11.

CaoiicTBa byHKINN.
I'padpuueckas uHTEpIIpE-
tamms. [lpumepsr yHK-
IIUOHAIBHBIX 3aBHCUMO-
CT€d B pealIbHBIX IPO-
1[eCCax U SBJICHUAX

O3zHakoMJieHHE ¢ MpUMepaMu (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH
B PEAJIBHBIX IPOLECCAX U3 CMEXKHBIX TUCIUIUINH.
O3HakoOMJIEHHE C JI0Ka3aTeIbHBIMU PACCYKICHUSIMU HEKOTOPHIX
CBOWCTB TIMHEHHOHN M KBaapaTUYHON (YHKLUH, MPOBEACHUE HC-
CJIeIOBaHMS JIMHEWHOW, KYCOYHO-IMHEWHOU, APOOHO-TMHEHHOMN
U KBaApaTUYHOW (QyHKUUH, mocTpoeHue ux rpapukos. Ilo-
cTpoeHne u ureHue rpadukoB pynkiui. MccneqoBanue QpyHK-
1107078

CocraBneHue BUJOB (PYyHKIUI MO JaHHOMY YCJIOBHIO, pEIICHHE
3a/1a4 Ha SKCTPEMYM.

Brimonaenune npeobpazoBanuii rpaduka GyHKIHH

12.

OO6patHble QyHKIIHH

Wsydenne nouwsmus obpammuoti ¢pynkyuu, onpedenenue 6uoa u
nocmpoeHue epaguxa oopamHou QyHKyuu, HaxoxcoeHue ee 00-
aacmu  onpedeneHuss u obaacmu 3navenull. llpumeHeHue
CBOMCTB (DYHKIIMHA TIPU HMCCIICIOBAHUM YPAaBHCHHH W PEIICHUH
3amad Ha JSKcTpemMyM. (O3HAKOMJICHHE C TOHSITHEM CIIOKHOM

byHKIIUH

13.

CreneHHEIE, MoKasa-
TeJbHBIC, JIOTapu(pMuIe-
CKHE U TPUTOHOMETpHYE-
ckue Qynkuuu. OO6part-
HbIE  TPUTOHOMETpHUYE-

Breruucnenne 3HaueHnit GyHKIHHA 110 3Ha4YeHUIO aprymenTta. Omn-
penenenune MoJI0KEeHUsI TOUKU Ha rpaduke 1Mo ee KoopAuHaTaM U
Hao00pOT.

Hcnonp3oBaHue CBOWCTB (YHKUMHA Ui CPaBHEHUs 3HAYCHUUN
cTerneHer u jorapudmMoB.




ckue QpyHKIUU

[TocTpoenue rpadMKoB CTENEHHBIX H JIOTapUPMUUECKUX (PYyHK-
1uil. Pemenne mokazarenbHbIX U JOrapu(MUUECKUX ypaBHEHUH
Y HEPaBEHCTB IO U3BECTHBIM AJITOPUTMAaM.

O3HakOMJIEHME C TIOHATUEM HEINPEPHIBHOW IEPUOINYECKON
byaKMA, GopMyIHpOBaHUE CBOWCTB CHHYCAa W KOCHHYCA, IO-
CTpOEHHUE UX IpaUKOB.

O3HakoMJIEHHE C MOHITHEM TapMOHHYECKHUX KOJIeOaHHM U MpH-
MepaMH TapMOHHUYECKUX KOJIeOaHH I OMMCAaHUs TPOIIECCOB B
¢duznke u Apyrux obnactax 3HaHusA. O3HAKOMIIEHHE C TTOHATHEM
paspbiBHOH  mepuoauueckol  pyHKkiuu, GopmyaupoBaHue
CBOMCTB TaHT'€HCA U KOTAHT€HCAa, IOCTPOEHUE UX TpaduKOB.
[Ipumenenne cBocTB QyHKIMIA Ui CpaBHEHUS 3HAUEHUH TpH-
TOHOMETPUYECKUX (DYHKIMHA, pElIeHUs TPUTOHOMETPUUYECKUX
YpaBHEHUU.

Ilocmpoenue  epaguxos obpamuvlx  MpPULOHOMEMPUYECKUX
@yHKYUll U onpedenenue no 2paguram ux c8ocma.
Brimoaenne npeoodpa3oBanus rpadukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

14.

ITocaenoBaTenbHOCTH

O3HakoMJIEHHE C MOHATHEM YHUCIOBOM IIOCIEJOBATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BHIYUCICHUSIMU €€ YWICHOB.
O3Hnakomaenue ¢ NOHAMUEM npeoena nocie008amenbHOCU.
O3HaKOMJICHHE C BBIUYMCIEHHEM CyMMbl OECKOHEYHOTI'O YHCIO-
BOI'O psJia Ha NMPHUMEPE BBIUUCIEHHUS CYyMMbl OECKOHEUHO YObI-
BAIOILIEY N€OMETPUUECKON IPOTPECCUMN.

Pemenue 3agau Ha mpuMeHeHUE (GOPMYIIBI CYMMBI OECKOHEYHO
yOBIBarOIIEi reOMETPUIECKON MPOTPECCHH

15.

[IpousBogHas u ee npu-
MEHEHHE

O3HaKoOMJIEHUE C TOHSITUEM MTPOU3BOIHOM.

Wzydenue u GopMynnpoBaHUE €€ MEXaHUYECKOTO U T€OMETPH-
YECKOI'0 CMbICIA, U3YYEHUE ANTrOpPUTMa BBIUYNCIECHUS MPOU3BOJI-
HOW Ha NpUMeEpPE BBIYMCIIEHNS MTHOBEHHOM CKOPOCTH U YIJIOBO-
ro k03¢ GuIMeHTa KacaTeIbHOMN.

CocraBneHne ypaBHEHHUs KacaTeIbHOH B 001IEM BUIE.
VYcBoenue mpaBui auddepeHnrpoBaHus, TaOIUIBI TPOU3BO/I-
HBIX DJIEMEHTApHBIX (YHKUWH, MpUMeHeHHue 1 AuddepeHmu-
poBaHus (DYHKIIMI, COCTABIICHUS YPaBHEHHUS KacaTeIIbHOM.
N3ydenue Teopem O CBSI3U CBOMCTB (DYHKIIMM M MPOM3BOIHOM,
bopMyIHUpOBKa UX.

[IpoBeneHne ¢ MOMOIIBIO MPOM3BOJHON HCCIENOBaHUS (YHK-
IIWH, 33JTaHHON (HOPMYJIOi.

YcTaHOBIIEHUE CBSI3U CBOWCTB (DYHKIMU W MPOU3BOJHOM MO MX
rpadgukam.

[IpuMeHeHne IPOU3BOAHON JUIS PELICHUS 3a/1a4 HA HAXO0XKICHUE
HauOOJIbIIEr0, HAUMEHBIIETO 3HAYEHUSI U Ha HaXOXJICHHE JKC-
TpemMyMa

16.

ITepBooOpaszHast U WHTE-
rpan

O3HakoMJICHUE C TIOHSITHEM HHTETpaia U MepBoOOpa3HOM.
W3ydenue mnpaBuia BBIUUCIEHUS IMEPBOOOPA3HONM M TEOPEMBI
Herorona— JleiOuuma.

Pemenne 3amau Ha CBA3b MEpBOOOpA3HONW U €€ MPOM3BOAHOM,
BBIYHCJICHHE TTIEPBOOOPA3HOM JIJIsl JAaHHOU (PYHKITHH.

Pemenne 3agay Ha NpUMEHEHWE HMHTErpaja s BbIUUCICHUS
dbu3nyeCKUX BENWYHH U TUIonaen

YPABHEHUSA U HEPABEHCTBA

17.

YpaBHEHUSI W CHUCTEMBI
YpaBHEHUN

O3HakoOMJICHHE C MPOCTEHIIMMHU CBEACHUSMU O KOPHSX anreo-
panyueCcKUX ypaBHEHU, MOHATHSIMHU UCCICAOBAHNS YPABHEHUN U




HepaBenctBa u cucteMbl
HCPABCHCTB C ABYMS IIC-
pPEMEHHBIMU

CHCTEM ypaBHEHHUI.

N3yueHne Teopuu paBHOCWIBHOCTU YPaBHEHHUM U €€ IIPUMEHE-
Hus. IloBTopeHue 3amucu pelieHusl CTaHIapTHBIX ypaBHEHMH,
IPUEMOB TpeoOpa3oBaHUs YpaBHEHMH Ui CBEJCHUS K CTaH-
JAPTHOMY YPaBHEHHIO.

Pemienne panuoHanbHBIX, UPPALMOHAIBHBIX, TOKA3aTENbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUHN U CUCTEM.

Hcnonp3oBanue cBOMCTB U rpadukoB (QyHKIUH IS peuieHus
ypaBHeHMH. [IoBTOpeHHE OCHOBHBIX MPUEMOB PEIIEHUSI CUCTEM.
Pemenune ypaBHeHMI ¢ IPUMEHEHHEM BCEX NMPUEMOB (pa3ioxke-
HUS Ha MHOXXMTENIH, BBEIECHUS HOBBIX HEHU3BECTHBIX, MOJCTA-
HOBKH, I'pa)u4ecKoro MeTo/1a).

Pemenune cucrem ypaBHEHHMH C MPUMEHEHHUEM DPA3IUYHBIX CIIO-
co00B.

O3HakoMJIeHHE C OOLIMMM BONPOCAMH PELIEHHs] HEPABEHCTB U
UCTIOJIb30BaHUE CBOWCTB U TrpaduKoB (DYHKIHMHA MpU pelieHun
HEPaBEHCTB.

Pemienne HepaBeHCTB M CHCTEM HEPABEHCTB C NMPUMEHEHHEM
Pa3IUYHBIX CITOCOOOB.

[IpuMeHeHre MaTeMaTHYECKUX METOIOB JJISl PEIICHUs CoaepKa-
TEJIBHBIX 3374 U3 Pa3JIMYHbIX 00JIacTel HayKHU U MPaKTUKU. WH-
TEPIIPETUPOBAHUE PE3YJIBTATOB C YYETOM pEalIbHBIX OTpaHuYe-
HU

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATUCTUKH

18.

OcHoBHBIE
KOMOWHATOPUKH

IIOHATHUSA

W3ydenue npaBuia KOMOWHATOPUKHU U MPUMEHEHHUE TpU pellie-
HUHM KOMOMHATOPHBIX 33jad.

Pemenne koMOMHATOPHBIX 3a/1a4 METOJIOM Tiepedopa | 1o Tpa-
BUJIy YMHOXEHHUS.

O3HakoMJIeHHE C MOHATUSIMH KOMOMHATOPUKHU: Pa3MEIICHUIMH,
COYETaHUSIMH, TepecTaHOBKaMU U (popMysaMH 7Sl UX BBIYMCIIE-
Hus. OObscHeHHEe M TNpuUMeHeHHe (OpMyNn ISl BBIYMCIIECHUS
pa3MEILEeHN, IEPECTAHOBOK U COYETAHUM MPU PELLICHUH 3a1a4.
O3znakomienue ¢ OuHomoMm HeioToHa u TpeyronsHukom [lacka-
1. PelieHne npakTUYECKHUX 3aad ¢ UCIOJb30BAHUEM IOHATHM
Y TIPaBUJI KOMOMHATOPUKH

19.

DNEeMEHTHl TEOpUU BEPO-
ATHOCTEU

N3ydeHue KIIaCCMYECKOTO ONPEACIICHUSI BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEHN.

PaccMoTpeHune npuMepoB BBIUKMCIEHUS BEPOATHOCTEN. Pelenue
3a/1a4y Ha BBIYMUCIICHUE BEPOSTHOCTEH COOBITHIA

20.

[IpencraBnenue JaHHBIX
(Tabnuubl, AWArpaMMBI,

rpaduKn)

O3HakOMJIEHHE C TPEACTABICHUEM YUCIIOBBIX JAHHBIX U UX Xa-
PaKTEPUCTHKAMH.

Pemenne mpakTHuecKuX 3azad Ha OOpabOTKY YMCIIOBBIX JIaH-
HBIX, BBIYMCIICHHE UX XapaKTEePUCTUK

I'EOMETPUA

21.

[Ipsimble W MIIOCKOCTH B
MIPOCTPAHCTBE

DopMyIUpOBKAa W NPUBEICHUE N0OKA3aTEIbCTB IIPU3HAKOB B3a-
MMHOI'O PacIoJIOKEHUS IPSMBIX U IIIOCKOCTeH. PacniosHaBanue
Ha 4epTeXaxX U MOJEIIAX PAa3IMYHBIX CIy4acB B3aUMHOTO PacIo-
JIO’KEHHUS NIPSAMBIX U IIJIOCKOCTEM, apr'yMEHTHUPOBAaHUE CBOUX CY-
JKIIEHU.

DopMynMpPOBAHKUE ONPEACICHUN, IIPU3HAKOB U CBOMCTB Mapal-
JICJIBHBIX U MEPIEHINKYJIIPHBIX IUIOCKOCTEH, IBYTPAaHHBIX U JIU-
HEHHBIX YIJIOB.

BeInonHeHne MOCTPOEHUs YIIIOB MEXIY NPAMBIMHU, IPIMON U
IJIOCKOCTBIO, MEXAY IIJIOCKOCTSIMU 11O ONKMCAHWIO U PACIIO3HA-




BAaHME UX HA MOJEIIAX.

[IpuMeHeHre NPU3HAKOB U CBOWCTB PACIIOJIOKEHUS MPIMBIX U
MJIOCKOCTEH MPH PEIICHUH 3a/1a4.

N3o0pakenne Ha pUCYHKaX M KOHCTPYMPOBAaHUE HA MOJEISIX
NEePNEHANKYIISIPOB U HAKIIOHHBIX K IUIOCKOCTH, MPAMBIX, Mapaj-
JIENBHBIX IIJIOCKOCTEH, YIVIOB MEXAY NPSMOM U IUIOCKOCTBIO U
000CHOBaHHE ITOCTPOCHHSI.

Pemenne 3amay Ha BBIUMCIEHME T'€OMETPUUYECKUX BEJIUYMH.
OnurceiBaHWE PAcCCTOSIHUS OT TOYKHM JI0 IUIOCKOCTH, OT IPSIMOM
JI0 TUIOCKOCTH, MEX]Y IJIOCKOCTSIMHU, MEXAY CKPEIUBAIOLIUMU-
sl IPSIMBIMHU, M@Ky IPOU3BOJIBLHBIMU (PUTYpaMU B MPOCTPAHCT-
BE.

@opMyIMpPOBAHHE W JIOKA3bIBAHWE OCHOBHBIX TEOpPEM O pac-
CTOSIHUSIX (TEOPEM CYILIECTBOBAHMS, CBOMCTBA).

N300pakeHre Ha depTexax W MOJEIAX PACCTOSIHUS M 0O0OCHO-
BaHUE CBOUX CYXJeHUH. OnpesenieHne U BBIYUCIEHUE PacCcTos-
HUW B mpocTpaHcTBe. [Ipumenenune Gopmyn u Teopem IUIaHU-
METPUH I PELLICHUS 3a1ad.

O3HakoMJIEHUE C TOHATHEM NApAJIEIBHOTO MPOESKTUPOBAHUS U
€ro cBoMCTBaMH. PopMyIUpOsarue meopemuvl 0 NIOWaou Opmo-
2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenne Teopun Isi 0OOCHOBAHUSA TOCTPOCHUN U BBIYKC-
JICHUH.

ApPryMEHTUpOBAaHUE CBOMX CYKIACHHH O B3aMMHOM DPacIlOJIOXke-
HUU NPOCTPAHCTBEHHBIX PUTYP

22.

MHororpanHuku

Onucanne U XapaKTepUCTUKa Pa3IudYHbIX BUJIOB MHOTOTPaHHU-
KOB, [IEPEYHUCIICHUE UX DIEMEHTOB U CBOWCTB.

N300pakeHne MHOTOTPAHHUKOB M BBIMIOJTHEHHUE MMOCTPOCHHS HA
M300paX]eHUSIX U MOJIENISIX MHOTOTPAaHHHUKOB.

Brruucnenue TMHEHHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEH-
HBIX KOHQUTYpALUSIX, apTYMEHTUPOBAHNE CBOUX CYXKACHHM.
XapakTepucTuka U H300paKEHUE CEUCHHsI, Pa3BEPTKH MHOTO-
TPaHHUKOB, BHIYMCIICHHUE TUIOMIAICH TOBEPXHOCTEM.
[TocTtpoeHne nmpocTedux cedeHui KyOa, MPU3MBI, THPaAMUIBL.
[Ipumenenue pakToB U CBEACHUN U3 IMJIAHUMETPHUH.
O3HakOMJICHHE C BUJIaMU CUMMETPHI B MPOCTPAHCTBE, POpMY-
JMPOBAHUE OMPEACIICHUN U CBOMCTB. XapaKTepUCTUKA CUMMET-
pHYH TeJ BpallleHUs] © MHOTOTPaHHUKOB.

[IprMeHeHrne CBOMCTB CUMMETPUHM TIPU PEIICHUH 3a/1a4.
Hcnonb3oBanne MpHOOPETEHHBIX 3HAHUHN I UCCIICAOBAHUS U
MOJICJIMPOBAHUS HECTIOKHBIX 3a7a4.

N300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBHITIOJTHEHUE PH-
CYHKOB 110 YCJIOBUSIM 3a/1a4

23.

Tenra wu 1OBEpPXHOCTH
BpaILlCHUS

O3HakoMJIEHHE C BUJAMU TN BpalleHUs, (HOPMYIUPOBAHHUE UX
ONpEACICHUN U CBOMCTB.

DopMyIHpPOBAHHE TEOPEM O CEYEHHHM Ilapa IUIOCKOCTBIO U
IJIOCKOCTH, KacaTeabHOM K cdepe.

XapakTepucTuka U u300pakeHue Tel BpaIlCHHsI, UX Pa3BEPTKH,
CEUCHHUS.

Pemienne 3agauy Ha MOCTPOECHHUE CEUEHUM, BBIYUCIICHHE JJIUH,
paccTosHWM, yrioB, miomanei. I[IpoBeaeHue aokazaTeabHbBIX
paccyXJIeHHUI Mpu pelIeHUH 3a1ad.

[IprMeHeHrne CBOMCTB CUMMETPUM MPH PEIICHUH 3a/Ja4 Ha Tejia
BpaleHNs, KOMOMHAIIHIO TEJL.




N300paxxeHre OCHOBHBIX KPYIJIBIX T€J M BBINOJHEHUE PUCYHKA
110 YCJIOBUIO 33J1a4H

24.

N3Mepenus B reomeTpuun

O3HakOMJIEHHE C MOHITUSIMU IIOIAaA U 00beMa, aKCHOMaMHU 1
CBOMCTBaAMH.

Pemenune 3ama4y Ha BBIYMCIICHHE TUIOMIAJCH TJIOCKUX (UTYp C
PUMEHEHHEM COOTBETCTBYIOUINX (OopMyT U (HAKTOB M3 IJIAHU-
MeTpuu. M3yueHne TeopemM 0 BBIYHCICHHH 00BEMOB MPOCTpaH-
CTBEHHBIX TeJ, pellleHHe 3a71a4 Ha IpUMeHeHne GopMyIl BHIYHC-
neHus o0bemMoB. Mzyduenue Gopmyst 1 BEIYUCICHUS TII0MA e
HOBerHOCTefI MHOFOI‘paHHI/IKOB " TCJI BpaH_IeHI/IH.
O3HaKOMJIEHHE C METOJOM BBIYMCIICHHS TUIOIIAIA TOBEPXHOCTH
cdepsl. Pemenue 3agad Ha BBIYHCICHUE TUIOMIATCH MOBEPXHO-
CTU NMPOCTPAHCTBEHHBIX TEJ

25.

KoopauHaTs! 1 BEKTOPHI

O3HakoMJieHHE € TOHATHEM BekTopa. M3yueHue nexaproBoii
CHUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOCHUE I10 3aJaHHBIM
KOOPJIMHATAM TOYEK U INIOCKOCTEH, HAXOXKIEHUE KOOPAUHAT TO-
YeK.

HaxoxxneHne ypaBHEHUN OKPYXHOCTH, C(epsl, TIIOCKOCTH. BbI-
YHUCJIEHUE PACCTOSTHUM MEXIY TOUKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEIWYMH, IIPABUJI PaA3JIOKCHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, NMPABWI HAXOXKICHHUS
KOOPAMHAT BEKTOpPA B MPOCTPAHCTBE, NPABUI JEHCTBUI C BEKTO-
pamH, 3alaHHBIMA KOOpJUHATaMH.

[IpuMeHeHne Teopuu NpU PELICHUH 3a/1a4 Ha IEUCTBUS C BEKTO-
pamu. M3yueHue CKalsipHOTO IPOM3BEIEHUS BEKTOPOB, BEKTOP-
HOTO ypaBHEHMS IPSIMOM M IUIOCKOCTH. IIpuMeHeHme Teopuu
IIPY PEIIECHUN 3aJa4 Ha JEUCTBUSA C BEKTOPAaMHU, KOOPIAUHATHBIN
METOJI, IPUMEHEHNE BEKTOPOB ISl BHIYHMCIICHUS BEJIMYUH YIJIOB
1 pacctostHuid. O3HaKOMJIEHHE C I0KA3aTeJIbCTBAMH TEOPEM CTe-
peoOMETPUM O B3aUMHOM PaCIOJIOKEHUU IMPSAMBIX U INIOCKOCTEN
C MCIOJIb30BaHUEM BEKTOPOB




3. YYUEBHO-METOANUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHME ITPOI'PAMMBI YYEFHOM JUCIHUAIIINHBI
OcBoenune mporpamMmbl yaeOHOW AMCIHUIUTMHBI «MaremaTtrkay mnpeaycMaTpuBaeT HAIMYNE
yueOHOro kabuHeTa, B KOTOPOM UMEETCS BO3MOKHOCTh TIPOBOJIUTH YUEOHBIC 3aHSATHS.
OobopynoBanue kKa0MHeTa MaTEeMATHKH, MATEMATHYECKUX IUCHHUIJINH, CTATUCTUKHA U
METOAUKHU MATEeMATHYeCKOr0 Pa3BUTHS:
- pabouee MecTo MpernoaaBaTes;
- paboune Mecta 00yJaroIuXcs;
- y4eOHO-METOIUUECKasl INTePaTypa;
- y4eOHbIe TUTAKATHI TI0 pa3/iejiaM MaTEMaTHKH;
- HOpPTPETHI MaTeMaTukoB (18 mit.);
- JIEMOHCTPAIIMOHHBIA HA0Op TEOMETPUUYECKUX TE;
- KOMILJIEKT YEePTEKHBIX HHCTPYMEHTOB;
- KOMITHIOTEP C MYJIbTUMEIHA TTPOCKTOPOM.
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