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1. IOACHUTEJIBHASA 3AIIMCKA

[TporpamMma o011e00pa3oBaTeNbHON YI€OHOM TUCIUIUIMHEI «MartemaTtukay npeaHa3HadyeHa
JUIE W3yYeHHs] MaTeMaTHKH B TPOQPECCHOHATBHBIX oOpa3oBarenbHbIx opraHm3anmsx CIIO,
peanu3yomux 00pa3oBaTeNbHYI0 MPOTrpaMMy CpeIHEro ooOmero oOpa3oBaHHs B Ipenenax
OCBOCHHSI OCHOBHOM mpodeccroHanbHoi oOpazoBatenbHO mporpammbl CIIO (OITOIT CITIO) Ha
0a3e OCHOBHOTO 00111ero 00pa3oBaHMsl MPHU MOATOTOBKE CIICIIMATUCTOB CPEIHETO 3BEHA.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero olmero oOpa3oBaHus,
NPEIbSIBISEMBIX K CTPYKTYpE, COJCP)KAHUIO U PEe3ysbTaTaM OCBOCHHUS Y4eOHOW TUCIUTLIMHBI
«Matemartukay, B cOOTBeTcTBUH ¢ KoHIenuei nmpernomgaBanus 00meo0pa3oBaTeIbHbIX TUCIATUTHH
c yu€ToM mnpoQecCHOHATBHON HAMPABIEHHOCTH TMPOTPAMM CPEAHETO MPOPECCHOHATHHOTO
oOpa3zoBaHMs, pealn3yeMblXx Ha 0a3e OCHOBHOTO 00mero oOpa3oBaHus, (pacmopsOKEHHE
Munnpocgemienuss P®  or 30.04.2021 Ne P-98, ¢ yuerom TtpebGoBanmii ¢enepaabHbIX
TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB I10 MOJyd4aeMOH MPOGECCHN HITH CHEeIUaTbHOCTH
cpeanero mpodeccuoHanbHoro obpazoBanus — 33.02.01 dapmarnus, OpUMEpPHOH NPOrpaMMbl
o0meoOpa3oBaTelbHOW ~ yuyeOHOW  mucnuiiuHel  «Marematukay  (bawmakos M.HM.) nns
npodeccHoHANBLHBIX 00pa3oBaTeNbHBIX opranu3anuii (pekomenaoBano GI'AY «DHMPOy, mpoTokon
Ne 3 ot 21 utons 2015 r., peructpanrioHHbii HoMep pener3uu — 377 ot 23 urons 2015 r.) ¢ yuetom
IPUMEPHOM OCHOBHO 00pa30BaTENbHOM MPOrpaMMBbI CpeHero o0miero oopa3zoBaHusi, 0J00OpEeHHON
pemieHreM (denepalbHOTO  y4eOHO-METOAUYECKOTO OOBEIMHEHHS TI0 O0IeMy 0oO0pa30BaHUIO
(mpotokon ot 28 wutons 2016 r. Ne 2/16-3) u yTouHeHUH, 0JOOPEHHBIX HAYYHO-METOIMYECKUM
coBetoMm llenTpa mpodeccuonambHoro obpazoBanus u cucteM kBamdukamuii GTAY «DHUPOy,
npotokoi Ne3 ot 25 mas 2017 1.

ConeprkaHue mporpaMMbl «MaremMaTrhkay HallpaBlIeHO Ha JOCTH)KEHUE CIICIYIONIIUX Ueae:

- obecneuenue chOPMHUPOBAHHOCTH MPECTABICHUN O COLUATBHBIX, KyIbTYPHBIX U UCTO-
pruecKuX (hakTopax CTAaHOBJICHUSI MATEMATHKH,

+  obecneuenue cHOpMHPOBAHHOCTH JTIOTUIECKOTO, ANITOPUTMHUECKOTO U MAaTeMaTHIECKO-
T'O MBIIICHHS,

+  obecneuenue chopMHUPOBAHHOCTH YMEHUH MPUMEHSTH OMyUYEHHBIC 3HAHUS MPHU 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 BKJIFOUEHO collepKaHHE, HANpaBIeHHOE Ha (OPMHUPOBAHUE Y CTYIECHTOB
KOMIIETEHIINH, HeoOX0auMbIX s kauecTBeHHoro ocBoenuss OITOIT CITO Ha 6a3e 0CHOBHOTO 00-
IET0 00pa30BaHUs C TOJIYYCHHUEM CPEAHETO 00IIeTro 00pa3oBaHUsI M OCBOCHHS MPOTPAMMBI TTOATO-
TOBKH crieruanucToB cpeanero 3seHa (IIIICC3).

1.1. O0masi xapakTepucTUKa Y4eOHOH TMCHUIIMHBI «MaTeMaTuKa

MaremaTrka sBisgercs (yHIAMEHTAIbHOM 001eo0pa3oBaTeNbHON JUCHUIUIMHOM €O
CIOXKHBIIMMCS ~ YCTOHYMBBIM  COJEp’)KaHUEM M OOIMMU TpeOOBaHHUAMU K MOJTOTOBKE
oOyJaromuxcs.

B npodeccrnonanbHbIx 00pa3oBaTENbHBIX OPraHU3AIUAX, PEATU3YIOMUX 00pa30BaTeIbHYIO
nporpaMMmy cpeanero ooero oopazoBanus B npenenax ocsoenuss OIIOIT CITIO na 6a3e 0CHOBHOTO
oOmiero o0Opa3oBaHUS, W3YYEHHE MAaTeMaTHKH HMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT
npoduns mpodeccuoHaIbHOT0 00pa30BaHUsI.

[Tpu ocBoenuu npodeccuii CI1O u cnenmansHocteit CIIO ecTecTBEHHO-HAYYHOTO MPOGUIIS
npodeccuoHanbHOrO  oOpaszoBanusi, cnemuanbHocted  CIIO  rymanuTapHoro  mpoduis
pod)eCCHOHAIBHOTO 00pa30BaHus MaTeMaThka u3ydaercs Ha 6azoBom ypoBHe PI'OC COO; npu
ocoenuu npodeccuit CI1O u cnenmansaocTeit CI1O TeXHUYECKOTO U COIMAIBHO-9KOHOMHYECKOTO
npoduieit npodecCHOHATBHOTO 00pa30BaHUs MaTeMaTHKa H3ydaercs Ooiiee yriayOJeHHO, Kak



npodmibHas y4yeOHas AMCUMIUIMHA, YYHUTHIBAIONIAS CHEeUU(UKY OCBaMBaeMbIX Mpodeccuil win
CIIEIIMATIbHOCTEMN.

OTO BBIpaXXaeTcsl B COACP)KaHUU OOYUYEHHUs, KOJTMYECTBE YACOB, BBIIEISIEMBIX Ha M3Y4YECHUE
OTIENBHBIX TEM IMPOTrpaMMbl, TIIIYOMHE HX OCBOCHMs CTyAEHTaMHM, O0beMe U Xapakrepe
NPAaKTUYECKHUX 3aHATUH, BUJIaX BHEAYAUTOPHOW CaMOCTOSATEIBbHOM pabOThI CTYICHTOB.

OOu1re ey n3y4yeHuss MaTeMaTHKU TPAJAULIMOHHO PEATTM3YIOTCS B UETHIPEX HANPaBIICHUIX:

1) ob1iee mpeacTaBaeHNE 00 UIEAX U METO/IaX MAaTEMAaTUKH;

2) MHTEJIIEKTyalbHOE Pa3BUTHE;

3) oBnageHne HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSAMU M YMEHUSMU;

4) BOCTIMTATEIIbHOE BO3/ICHCTBHE.

[Mpopunusanuss 1eneil MaTeMaTHUYECKOro OOpa3oBaHMs OTpa)kaeTcsi Ha BbIOOpe
IPUOPUTETOB B OpraHM3allid y4eOHOH JAedATenbHOCTH oOydarommxcs. [lias TeXHU4eckoro,
COLMAIIbHO-9KOHOMHYECKOro  npoduieid mpodeccCHOHATbHOrO 00pa3oBaHUS  BBIOOp  Lejel
CMelaeTcs B MparMaTMYECKOM HANpaBICHWH, NPEAyCMaTpPUBAIOILEM YCHUJIEHHE U DPaCHIMpEHHE
OPUKIAJAHOTO  XapakTepa U3YyYeHHs MaTeMaTHKH, MpPEeUMYIIECTBEHHOW OpUEHTAallud Ha
QNTOPUTMUYECKUI  CTWJIb  [O3HABATENBHOM  JesITeNbHOCTH.  JlJI4  TymMaHUTApHOTO U
€CTECTBEHHOHAYYHOTO Mpoduiel mpodhecCHOHATFHOT0 00pa3oBaHus 0oJiee XapaKTePHBIM SIBIISICTCS
YCUJICHHE OOIIEKYIbTYPHOU COCTABIISIONIEH YIEOHOW JUCITUTIIIMHBI C OpUEHTAIMEel Ha BU3yaJlbHO-
Oo0pa3HbIil M JIOTMYEeCKHi CTHIM Y4eOHOH paboThl. M3ydeHne MaTeMaTHKH Kak HpOQHILHON
001meoOpa3oBaTelbHOW  Y4eOHOW NUCIMIUIMHBI, YYWTHIBAIOIMIEH CHEIU(UKY OCBaMBAEMBIX
crynerTamu npodeccuii CI1O unu cnermansHoctu CITIO, obecnieunBaercs:

* BBIOOPOM PA3JINYHBIX MOAXOI0B K BBEIEHUIO OCHOBHBIX MMOHATHI;

* (hopMupoBaHMEM CHUCTEMbl y4eOHBIX 3aJaHMid, oOecreuuBarOmUX IPPEKTHBHOE
OCYILIECTBIICHHE BEIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

* oOoramieHueM CIHEKTpa CTHICH y4eOHOH IesATeNbHOCTH 3a CYET COIJIACOBAHUS C
BEAYILUMHU JI€ATEIbHOCTHBIMU XapaKTePUCTUKAaMU BbIOpaHHOM Npodeccuu / crenuaabHOCTH.

[IpodunbHas cocTaBusioNas OTpaykaeTcs B TPEOOBAHMIX K IMOATOTOBKE OOYYaIOLINXCS B
YacTH:

* o0miell cUCTeMBbl 3HAHUU: COAEp)KaTeNbHBIE MPUMEPbI UCIOIb30BaHUS MAaTEeMaTHYECKUX
UJeH U METOJIOB B MPOGECCHOHATBHON IEATETLHOCTH;

* YMEHUI: pa3ianuue B ypoBHE TPEOOBAHUH K CIIOKHOCTH NMPUMEHSEMBIX aJrOPUTMOB;

* MPAKTUYECKOI'O MCMOJIb30BaHUS MPUOOPETEHHBIX 3HAHUN M YMEHMH: WHAMBUIYAIbHOTO
y4eOHOTO OMbITa B IMOCTPOCHUU MATEeMAaTHUYECKUX MOJIENeH, BBIMOJIHEHUH HCCIIEA0BATENbCKUX
IIPOEKTOB.

Takum oOpa3oMm, peanu3amyst colepX aHUi y4eOHOW AMCUUIUIMHBI OPUEHTHpPYET Ha
IPUOPUTETHYIO POJIb MPOLECCYANbHBIX XapaKTEPUCTUK yueOHOM paboThl, 3aBUCALIMX OT IPOQHIIsL
npodecCHOHATBHOTO  00pa3oBaHUs, TOJIYYEHUS ONbITA HCIOJB30BAaHHS  MaTeMaTHKH B
COJEPXKATENbHBIX M MNPO(ECCHOHAIBHO 3HAYUMBIX CHUTYallUsAX IO CPaBHEHUIO € (hopMasbHO-
YPOBHEBBIMH Pe3yIbTATUBHBIMU XapaKTEPUCTUKAMHU 00YUEHUSI.

ConepxaHne y4eOHOM AMCLUIUIMHBL pa3pabOTaHO B COOTBETCTBUHM C OCHOBHBIMHU
CoJIepKaTeNbHBIMH JTUHUAMHU O0YUYEeHUsI MAaTeMaTHKeE:

* anreOpavyeckasl JUHHA, BKJIIOYAIOIIAs CUCTEMATHU3ALUIO CBEJICHUHM O YMCIax; W3ydyeHHUe
HOBBIX U 0000IIeHNE paHee W3YYEHHBIX oIepauuii (BO3BEJCHHE B CTENEHb, U3BJICUCHHE KOPHS,
JOrapu(pMUpPOBAHUE, CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC U OOpaTHbIE K HUM); U3y4EHHE HOBBIX
BUJOB UHWCIIOBBIX BBIpQKEHUH M (OPMYJT; COBEPIICHCTBOBAHUE MPAKTHYECKUX HABBIKOB U
BBIYUCIIUTENILHON KYJIbTYpPbI, PACHIMPEHHE M COBEPIICHCTBOBAHUE alIreOpanyveckoro ammnapara,
c(OPMHPOBAHHOTO B OCHOBHOHM IIKOJIE, U €r0 IMPHUMEHEHHE K pPEIICHUI0O MaTeMaTHYeCKUX U
NPUKJIAJHBIX 33/1a4;

* TEOPETUKO-(QYHKIIMOHATbHAS JIMHUS, BKJIIOYAIOINAS CHCTEMATHU3ALMI0 U PaCIIMPEHUE
CBEIEHUIl 0 (YHKLHUAX, COBEPLUICHCTBOBaHME Ipa)UecKUX yMEHHH; 3HAKOMCTBO C OCHOBHBIMHU
UAeIMU M METOJaMH MaTeMaTHYeCKOro aHaiu3a B OObeMe, IO3BOJISIOUIEM HCCIIeI0BaTh
JJIeMEHTapHble (YHKIMM U pelaTb HPOCTEHIIME TIeoMeTpUdeckue, (QU3NUecKue U JApyrue



MIPUKIIATHBIC 33/1a9H;

* JTUHUS ypaBHEHUH U HEPABEHCTB, OCHOBAHHAasg HA IOCTPOCHUH U HCCIEAOBaHUU
MaTeMaTHYECKUX MOJEJeH, mepeceKaronascs ¢ aaredpandyecko M TeopeTHKO-()YHKIMOHATBHON
JUHUSMH M BKJIIOYAIOIIAs pa3BUTHE M COBEPILIEHCTBOBAHME TEXHUKU alredpandeckux
npeoOpa3oBaHuil Ui pelIeHusl ypaBHEHHM, HEpAaBEHCTB M CUCTEM; (OPMHPOBAHUE CIIOCOOHOCTH
CTPOUTH U UCCIIE0BATh MPOCTEHIINEe MaTeMaTUYECKUE MOJIENIN TIPU PEIIEHUH NMPUKIIAJAHbIX 3a]ad,
3a]a4 U3 CMEKHBIX U CHEUATbHBIX AUCIHUILINH,

* reoMeTpHuuecKas JUHUS, BKIIOYAIOIIas HarJIIHbIe MPEICTaBICHHS O IPOCTPAHCTBEHHBIX
¢urypax u u3ydeHue ux CBOWCTB, (HGOpPMUPOBAHHE U Pa3BUTHE NMPOCTPAHCTBEHHOTO BOOOPAXKEHHUS,
pa3BUTHE CIOCOOOB T'€OMETPUUYECKUX H3MEPEHM, KOOPAMHATHOIO M BEKTOPHOTO METOAOB IS
pelIeHHs] MaTeMaTHYeCKUX M MIPUKIIAIHbIX 3a7ay;

* croXacTuUyeckass JIMHMS, OCHOBaHHAas Ha pa3BUTHM KOMOWHATOPHBIX  YMEHHH,
IPECTaBICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPY>KaIOLIero MUpA.

Paznenbl (TeMbl), BKIIOUEHHBIE B COJIEp)KaHNE YU€OHON MUCIUTIIIUHBI, SIBIISIOTCS OOMIUMHA
Ui Bcex mpoduiiell mpodeccHoHaIbHOr0 00pa3oBaHUs U MPHU BCeX 00beMax Yy4eOHOrO BpEMEHH
HE3aBHCUMO OT TOro, sBiseTcs M YydeOHas aucuumimHa «Marematuka» 0a30Bod WM
PO HIEHOM.

B npumepHBIX TeMaTHYecKHX IUIaHAaX MPOrpaMMbl Y4eOHBIM MaTepuan MpeACTaBiIeH B
dopme uepedyrolerocss pa3BepThIBAHUS OCHOBHBIX COJAEPIKATENBHBIX JUHHUHA (anreOpanyeckoi,
TEOPETHKO-(PYHKITMOHATHHOW, YPABHCHH W HEPABEHCTB, T€OMETPHUUYECKON, CTOXAaCTHYECKOM), YTO
MO3BOJISIET THOKO MCIOJIb30BaTh HMX PACIOJNOXKEHHE W B3aWMOCBSI3b, COCTaBIATH padbounii
KaJICHJApPHBINA TUIaH, MO-pa3HOMY uepeaysl yueOHbIe TeMbl (TJIaBbl y4eOHUKA), YIUTHIBAsT TPOQHUITH
npodeccuoHanbHOTO  OOpa3zoBanusi, creuuduky ocBauBaemodt mpodeccun CIIO  wmm
cneranbHoctT  CIIO, rnyOuHy wu3yueHuss Marepuaia, ypOBEHb IOJATOTOBKH CTYIEHTOB IO
peaMeTy.

[IpennaraeMple B MpUMEPHBIX TEMATHUYECKUX IJIaHAX pa3Hble 00bEeMbl yueOHOTO0 BPEeMEHU
Ha M3y4YeHHE OJHOM M TOH kK€ TEMBI PEKOMEHAYETCs MCIOJIb30BATh JUIS BBITIOJIHEHUS PA3IUYHBIX
yueOHBIX 3a7aHui. TeM caMbIM pa3inyus B TpeOOBAHUSX K pe3yiabTaTaM OOydeHHUs MPOSBATCS B
YPOBHE HaBBIKOB TI0 PELICHUIO 33]1a4 ¥ OIBITE CAMOCTOATEIbHOM paboThI.

Nzyuenne obmeobpazoBarenbHor yaeOHou auctuiuinabel «OY .03 MaTtemaTukay 3aBep-
I1aeTcsl MOABEICHHEM UTOTOB B (pOpME MUCHBMEHHOTO 3k3aMeHa B Imporecce ocBoeHus OIIOIT
CIIO c momyuyeHueM cpemHero odmero oOpa3oBaHHS IO MPOrpaMMe MOATOTOBKU CIEIUATHCTOB
cpennero 3sena (IIIICC3).

B pasnmene mnporpammbl «ConepkaHue y4eOHOM AMCHUMIUIMHBDY KYPCHUBOM BBIJIEJICH
MaTepHual, KOTOPBIH NpH H3YYeHUH MaTeMaTUKH Kak 0a30BOM, Tak M NpOPHUIbHON y4ueOHOH
JTUCIUIUINHBL, KOHTPOJIIO HE MOJIEKHUT.

1.2. MecTo y4yeOHOH TMCHUIIMHBI B Y4e0OHOM IJIaHE

VYuyeOHast nucruiuinHa «Matematukay sBISeTCS Y4eOHBIM MpeIMeTOM 00s3aTeNbHOM
npeaMeTHou obmactu «Matematuka u nuapopmaruka» OI'OC COO.

VYuyeOnas aucuumuinHa «MaTemMaTukay u3ydaercs B 001eo0pa3oBaTeIbHOM IUKIIE Y4eOHOTO
miana [ITICC3 CIIO na 6a3e ocHOBHOTro 00IIero oOpa3oBaHMs C MOJTYYCHUEM CPEIHEro OOIIero
00pa3oBaHus, BXOJUT B COCTaB OOIIMX 00IIE00pa3oBaTEeIbHBIX YUEOHBIX TUCIMILUINH, (HOpMUpYe-
MBIX U3 00s13aTenbHBIX TpeaMeTHbIX oOmacteit ®I'OC cpemnero odmero odpa3oBaHUs, IS TPO-
deccuit CI1O umn cnenmansHocTel CIIO cooTBeTcTBYyIOMIET0 Tpodhuist mpohecCHOHATFHOTO 00pa-
30BaHMS.



1.3. Pe3yabTarhl 0cBOHHS y4eGHOM IHCHHIIHHBI
OcBoeHME COflepKaHUs y4eOHOH MUCIMILIMHBI «MaTeMaTnKa» 00eCceunBaeT JOCTHKEHHE
CTYJIEHTaMH CIIETYIOIIUX Pe3yabmamos:

JAUYHOCHIHBIX:
JIMYHOCTHBIE Pe3yJbTAThI Koa imuHocTHBIX
peaju3anuu NporpaMMbl BOCIMTAHUSA pe3yJabTaToB
peanu3anuu
NMPOrpamMmbl
BOCIIUTAHUS

. " JIP 1
Oco3Haroumii ce0st rpaXk JaHHHOM U 3aIIUTHUKOM BEJIMKOM CTpaHbI

[IpostBASIOIIMK AaKTUBHYIO TPaXIaHCKYH MO3UILHIO, JAEMOHCTPUPYIOIIMI JIP 2
MPUBEP)KEHHOCTh TPUHLUIAM YECTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH,
SKOHOMHUYECKHM AKTHUBHBIM M y4aCTBYIOIIUM B CTYJAE€HYECKOM W TEPPUTOPHU-
QTHbHOM CaMOYNPAaBIEHWH, B TOM YHCIIE HAa YCIOBHSX T0OpPOBOJIHUECTBA,
MIPOJIYKTUBHO B3aUMOJCHCTBYIONIMN M YJaCTBYIOUIUN B ACATEIHHOCTH 00-
IIECTBEHHBIX OpraHu3aluii

Cobmroarouii HOPMBI TIPABOIIOPSIKA, CISAYIONIUN UaeaaM rPakKIaHCKO- JIP 3
ro ofmiecTBa, obecrieueHust 6€30MacHOCTH, MpaB U cBoOO Tpaxaad Poccum.
JlosiBbHBIN K yCTAaHOBKAM M MPOSBICHHUSIM MPEACTaBUTENeH CyOKyIbTyp, OT-
JUYAOIUNA UX OT TPYNI C JECTPYKTUBHBIM U JCBHAHTHBIM ITOBEACHHEM.
JleMOHCTpUPYIOIIUI HENPUATHE U IIPEAYIIPEKIAIOIINI COLMATIBHO OIIaCHOE
NOBEICHUE OKPY KAIOIIHX

[IposBnsomni U IEMOHCTPUPYIOIIUN YBaXXEHUE K JIIOIAM TPYyAa, OCO3- JIP 4
HAIOIIHUNA IEHHOCTh COOCTBEHHOTO Tpyaa. CtpeMsmuiics K HOpMUPOBAHHIO
B CETeBOM cpele JIMYHOCTHO M NPOPECCHOHATBHOIO KOHCTPYKTHBHOTO
«POBOTO CIIEIA»

JleMOHCTpUPYIOIUI PUBEPKEHHOCTh K POJHOM KYJIbType, UCTOPUYECKOMN JP S
namsTH Ha OCHOBe J0OBHM K Popiune, ponHOMy Hapoay, Mallol pOAMHE,
INPUHATUIO TPAJULMOHHBIX LIEHHOCTEH MHOTOHALMOHAIBHOIO Hapoaa Poc-
CUHU

[IposiBnsirOIMi yBa)K€HHE K JIIOJSM CTApIIEro IMOKOJEHUS U TOTOBHOCTh K JIP 6
Y4aCTUIO B COLIHﬁJIBHOfI MOAACPIKKEC U BOJIOHTCPCKUX NBHIKCHUAX
Oco3HarmMi TPUOPUTETHYIO HEHHOCTh JUYHOCTH YEJIOBEKA; YBAKAFOIINI JIP 7

COOCTBEHHYIO M UYXKYIO YHHUKAIIBHOCTh B Pa3NIUYHBIX CUTYaIllUSX, BO BCEX
dbopmax 1 BHJIaX ACSITEIBHOCTH.

[IposiBnsOIMi U JIEMOHCTPUPYIOLIUN YBAKEHHUE K IPEICTABUTEISAM pa3- JIP 8
JUYHBIX OSTHOKYJIbTYPHBIX, COLMAJIbHBIX, KOH(PECCHOHAIBHBIX U HHBIX
rpynn. ConpuyacTHBI K COXPAaHEHHUIO, IPEYMHOKEHUIO M TPaHCIALNU
KYJAbTYPHBIX TPAIMUIMHA M IIEHHOCTE MHOTOHAIIMOHAIBHOTO POCCHUHCKOTO
rocy/1apcTBa

Colmrogaromuyii 1 IporaraHAupyONUK MpaBuiia 3JJ0pOBOTO U 6€30MacHOTOo JIP 9
oOpas3a XH3HH, CIOPTa; MPEAYIPEKIAOMIHNA TUOO0 MPEOIOTIEBAIOIINI 3aBU-
CUMOCTH OT aJIKOT0Jis, Tabaka, ICHXOAKTUBHBIX BEIECTB, a3apTHBIX HTP U
T.A. COXpaHSAOIWUN ICUXO0JIOTHYECKYI0 YCTOHUYUBOCTh B CUTYaTUBHO CIIOXK-
HBIX WU CTPEMHUTEIIBHO MEHSIOIINXCS CUTYaIUAX

3aboTsmuiica 0 3alIUTe OKpYXarouleil cpeabl, COOCTBEHHOW U 4y- JIP 10
KON 6€30MaCHOCTH, B TOM 4Hciie HH(POoBOi
[IposBrstomnii  yBa’keHHE K ACTETUYECKUM IIEHHOCTSAM, O0aaro- JIP 11

M OCHOBAMM ICTETHUYECKOMN KYJIbTYpPHI

[TpurnMaronuii ceMeiiHbIe IEHHOCTH, TOTOBBIM K CO3AaHUIO CEMbH U JIP 12




BOCIUTAHUIO JAETEN; IEMOHCTPUPYIOUINI HENPUATHE HACUIIHS B CEMbE, YXO-
Ja OT POJUTEIHCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHUWA CO CBOUMH
JIETHbMH U UX (PMHAHCOBOTO COAEPKAHU

JInuHOCTHBIE pe3yJIbTaThI
peaju3anuy NporpaMMbl BOCIIMTAHUSA,
onpejejeHHble Cy0ObeKTaMH 00pa30BaTeJIbHOI0 Npouecca

AIeKBaTHO OIIEHUBAIOIIMI CBOM CIIOCOOHOCTH H BO3MOKHOCTH, OT- JP-COII-3
BETCTBEHHO OTHOCSIIUICS K TMpoIeccy OOYUCHHS B €ro pe3ybTaTaM

MemanpeomemHnpix:

1) ymeHHe CaMOCTOSITENBHO OIpPENeNATh LeIH MACATEIbHOCTH M COCTAaBIIATH IUIAHBI
NESTENIbHOCTH;  CaMOCTOSITENIbHO  OCYIIECTBIISATh,  KOHTPOJIMPOBaTH U KOPPEKTHPOBATH
JeSITeTIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI Ul TOCTHIKEHUSI MOCTABICHHBIX IIeNeH U
pean3alny MIaHOB JesTeIbHOCTH; BHIOMPATh YCIIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUX;

2) yMeHue TNPOIYKTHBHO OOIIATBCS M B3aUMOAEWUCTBOBATH B IPOIECCE COBMECTHOMU
JESTeIbHOCTH, YYUTHIBATh MO3UIUU JIPYTHX YYACTHUKOB JIE€ATEIbHOCTH, 3 (HEKTHUBHO pa3peuiaTh
KOH(JIUKTHI,

3) BiajgeHHe HaBBIKAMU IIO3HABATEJIbHOM, y4eOHO-MCCIIEAOBATENBCKOM M MPOEKTHOM
NeSITeIbHOCTH, HaBbIKAMU pa3pelieHus mpooiieM; criocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY
MIOKCKY METOJIOB PELICHHS MPAKTUYECKUX 3a4a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B TIO3HAHUS;

4) TOTOBHOCTb W CIIOCOOHOCTH K CaMOCTOSATENIbHOW WH(OPMAIMOHHO-TTO3HABATEIIPHON
JeSITeIbHOCTH, BJIaJCHUE HaBBIKAMU MOJyYEHHUs] HE0OXO0qUMMO# nH(pOpMaIMK U3 CIIOBapeil pa3HbIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOPMAIHN, KPUTUYECKU OI[CHUBATh
¥ MHTEPIIPETUPOBATH MH(OPMAIIHIO, MTOTyYaeMYIO U3 Pa3IMUHBIX HCTOYHHKOB;

5) yMeHue UCNOoIb30BaTh CPeACTBa MH(OOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMA
(manee - MKT) B pemeHMM KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPraHM3allMOHHBIX 33134 C
cobOmoieHneM TpeOOBaHMI SPTOHOMUKH, TEXHUKH O€30MMaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPaBOBBIX U ATUYECKHX HOPM, HOPM WH(POPMAIIMOHHOHN 0€3011acHOCTH;

6) yMeHue onpeeNnsaTh Ha3HaueHHe U QYHKIUU Pa3IUnYHbIX COIUANBHBIX HHCTUTYTOB;

7) yMEHUE CaMOCTOSATENIHO OLEHUBATh U MPUHUMATh PELICHUs, OTIPEISIISIONIUE CTPATETHIO
MOBE/ICHHUS, C YIETOM I'PakIaHCKUX M HPABCTBEHHBIX IIEHHOCTEH;

8) BiaZieHHE S3BIKOBBIMH CPEICTBAMM - YMEHHE SCHO, JJOTMYHO M TOYHO H3JIaraTth CBOIO
TOUKY 3pEHUS, UCTIONIb30BaTh aJIeKBaTHBIE SA3BIKOBHIE CPE/ICTBA,

9) BnaseHue HaABBIKAMU TI03HABATENbHOW pe(IeKCMM KaK OCO3HAHHUS COBEPIIAEMBIX

NEHUCTBUIM M MBICIUTENBHBIX MPOLIECCOB, WX PE3YJIbTaTOB M OCHOBAHWM, I'PAaHUIl CBOETO

3HAHUS M HE3HAHMsI, HOBBIX NTO3HABATENIbHBIX 33/1a4 U CPEACTB UX JOCTHIKEHHS.

npeomemmuuix:

1) chopMUpOBaHHOCTH TPENCTABICHUM O MaTEMaTHKE KaK 4acTH MHUPOBOW KYJIbTYPHI U O
MECTEC MATEMATUKHU B COBpeMeHHOﬁ OUBHUJIN3allUU, O cnocoGax OIIHMCaHUuA Ha MAaTEMATHUYCCKOM
A3BIKE SIBJICHUN PEalIbHOTO MUDA;

2) chopMHUPOBAHHOCTh TPEICTABICHUN O MATEeMATHYECKUX TOHATHUAX KaK O BaXKHEHIINX
MaTeMaTUYeCKUX MOJEJSAX, MO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE MPOIECCHl U SBICHUS;
MOHMUMAaHKUE BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOCHHSI MATEMAaTUIECKUX TEOPHUIL;

3) BnajieHne METOJaMHU JI0Ka3aTeIbCTB M aJrOPUTMOB pPEUICHUS; YMEHUE HX HPHUMEHATbH,
MMPOBOAUTDH AOKA3ATCIBHBIC PACCYKACHUSA B XOAC PCIICHUA 3a4a4;

4) BnageHNe CTaHJAPTHBIMU TpUEMaMHU pEIIEHUs pPalMOHAIbHBIX W HPPALUOHANBHBIX,
MOKAa3aTCJIbHbIX, CTCIICHHBIX, TPHUTIOHOMCTPUUYCCKUX ypaBHeHI/Iﬁ U HCPABCHCTB, HUX CHUCTCM;
HCIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOTpamMM, B TOM YHCIIE JIJISl IOMCKA MYTH PELIeHUs U
WJUTFOCTPALIMM PELICHUs] YPAaBHEHUM U HEPABEHCTB;

5)chopMHPOBAHHOCTh TMPEJACTABICHUNH OO0 OCHOBHBIX TOHSTHSAX, HACIX ¢ METOJax



MaTEMaTHUYECKOI0 aHaJIN3a;

6) BllaJileHHEe OCHOBHBIMH MOHSATHSMH O IJIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, MX OCHOBHBIX CBOMCTBax; c(hOpMHPOBAHHOCTH YMEHHS paclio3HaBaTh Ha YepTekax,
MOJIETSIX M B pealbHOM MHpE TIeOMETpHYecKHe (Urypbl; IPUMEHEHHE H3YUYEHHBIX CBOWCTB
reoMeTpuueckux ¢uryp u GopMyn Ui pemieHus TeOMETPHUYECKHX 3aJad M 33734y C
MIPAKTUYECKUM COJIEP)KAaHUEM;

7) chopMHpPOBAaHHOCTH MpPEACTABICHUA O Tpoleccax M  SBICHUAX, HMMEIOLINX
BEPOATHOCTHBI XapakTep, O CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX B pealbHOM MHpe, 00
OCHOBHBIX MOHSTHUSX 3JIEMEHTApPHON TEOpPUM BEPOATHOCTEHN; YMEHUI HAaXOAWTh U OLIEHUBATH
BEPOATHOCTH HACTYIUIEHUS COOBITHI B MPOCTEHIINX MPAKTHUYECKUX CHUTyallUsiX U OCHOBHBIE
XapaKTEPUCTUKHU CIIy4alHbIX BEJIMYMH;

8)BrazieHre HaBbIKAMH HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpHU PEIIeHUU

3azay;

B pesynbraTe uzyuenus yueOHoro npenmera «MaTeMaTHKa» Ha YPOBHE CPEIHEr0 OOIIero
0o0pa3zoBaHwusI:

BrimyckHuk Ha 6a30BOM YpOBHE HAYUUTCS:

— BBINOJHATh apudMeTHdyeckue IeWCTBUS, coueTass yCTHble M TNHCbMEHHBIE IPUEMBI,
NPUMEHEHHE BBIYMCIMTENBHBIX YCTPOWCTB; HAXOAWUTh 3HAYEHHWE KOPHS HATypalbHOW CTENEeHH,
CTETIEHH C pAalMOHAJIBHBIM IIOKa3aTejeM, Jorapupma, HCIOIB3Ys TpU HEOOXOAMMOCTU
BBIUMCIIUTENbHBIE YCTPOICTBA; MOIH30BATHCS OLEHKON U MPUKUIKOM MPU MPaKTUYECKUX pacuerax;

— NPUMEHATh TOHATHUS, CBS3aHHBIE C JEIMMOCTBIO IEJBIX YHCeN, NpU PELICHUU
MaTeMaTHYeCKUX 3ajay;

— HaxXOJUTh KOPHU MHOTOWJIEHOB C OJHOW IEepPEeMEHHOW, pacKiaJblBaTh MHOTOWIEHBI Ha
MHOXHTEJIH;

— BBIMOJHATH JIEHCTBUS C KOMIUIEKCHBIMU YHCJIAMH, TIOJb30BaThCS T'€OMETPUUYECKOM
MHTEpIIpeTalie KOMIUIEKCHBIX YHUCEIN, B MPOCTEUIIUX CIydasxX HAXOIUTh KOMIUIEKCHbIE KOPHHU
YPaBHEHHI C IEHCTBUTEIbHBIMHA KO PHUIIMEHTAMU;

— IPOBOAUTH MpeoOpa3oBaHUsl YHCIOBBIX U OYKBEHHBIX BBIPQKEHUN, BKIIOYAIOIINX
CTEMeHH, pauKallbl, Jorapu@Mbl 1 TPUTOHOMETpHUECKHE QYHKIIUU;

— HCIIONIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B NPAKTHUECKOW AEATEIbHOCTH U B
MOBCEHEBHOM JKM3HU Uil TPAKTUYECKUX pacyeToB 1o QopmynaMm, Brioyas (HopMymsl,
coJiepiKallie CTENEeHHU, paauKaibl, JJorapudMbl U TPUTOHOMETpUUECKHe (PYHKIIUU, UCTIOIB3Ys MpU
HEOO0XOIMMOCTH CIIPAaBOYHbBIE MAaTEPUAIIBI U IPOCTEHIIINE BEIYHCIUTEIbHBIE YCTPOWCTBA;

— OIpeAensaTh 3HaueHHe (YHKIUU MO 3HAUYEHHUIO apryMeHTa NpH Pa3uYHbIX CHOoco0ax
3amanus QyHKIINH,

— CTPOUTH rpauku U3y4eHHBIX (DYHKIIMA, BBITOIHATH IPe0Opa3oBaHus IpaHKOB;

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

— pewaTth ypaBHEHUs, CUCTEMbl ypaBHEHUH, HEPaBEHCTBA, UCTIOIb3Ysl CBOMCTBA (PYHKLIMIA U
uX rpauueckue npeICcTaBICHUS;

— HCIIONIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B NPAKTHUECKOW AEATENbHOCTH U B
MIOBCEHEBHOM JKM3HU JJs ONUCAHMUA W MCCIENOBaHUSA C TIOMOLIbI0 (YHKIHMHA pealbHbBIX
3aBHCHMOCTEH, MpeIcTaBIeHHs X IrpaduuecKu; HHTepIpeTanus rpaduKoB peaqbHbIX MPOIECCOB;

— pemiaTth panvoHaJbHBIE, TOKAa3aTeIbHbIE U JOTapu(MHUUECKUE YpaBHEHNUS M HEPAaBEHCTBA,
UppaMoOHaIbHbIE U TPUTOHOMETPUYECKHE YPABHEHUS, X CHCTEMBI;

— JIOKa3aTh HECJIOKHbIE HEPABEHCTBA;

— pewmiaTb TECTOBBIE 3a/ladyd C T[IOMOINIBIO COCTABJIEHUS YPAaBHEHHM U HEPaBEHCTB,
UHTEPIPETHPYS PE3YIbTAT C YYETOM OIpaHUYEHUH YCIOBHS 33/]auu;

— u300pakaTh Ha KOOPJAMHATHOW IIJIOCKOCTHM MHOJXKECTBAa pEIICHUH YpaBHCHHH W
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM;



— HaxXOJUTh MPUOIIKEHHBIC PEIICHHUs] YPaBHEHUN U MX CHUCTEM, MCIONb3ys IpaduuecKuit
METO;

— pemiaTth ypaBHEHHUS, HEpPaBEHCTBA M CHCTEMBl C TPUMEHEHHEM Trpaduyeckux
Ipe/CTaBICHUN, CBOMCTB (DYHKIIHIA, TPOU3BOIHOM;

— MCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUSA U YMEHMsI B NPAKTHUYECKOM AEATEJBHOCTH U B
IIOBCEITHEBHOM JKU3HM Ul IOCTPOEHUS U CIEN0BAaHUS IPOCTEHIINX MATEMAaTHIECKUX MOJEIIEH;

BreinmyckHuk Ha 0a30BOM YpOBHE MOJYYUT BO3MOKHOCTh HAYUUTHCS:

— pemath TpocTelIIMe KOMOWHATOpHBIE 3aJayd METOIOM Tepebopa, a Takke ¢
UCIIONIb30BaHUEM U3BECTHBIX (opmyn, TpeyronbHuka [lackans; BBIYUCIATE KOA(DDUIIMESHTHI
6unoMa HrioToHa 1o ¢opmyse u ¢ ucnosib30BaHueM TpeyronbHuka [lackans;

— BBIYUCIISITH BEPOATHOCTH COOBITHM Ha OCHOBE TOJICUETA YHUCIIA MCXOAOB (MPOCTEHUIIHe
ClIy4an);

— UCMOJb30BaTh NMPUOOPETEHHbIE 3HAHMUS U YMEHHUS B MPAKTUYECKOW AESITEIbHOCTH U B
MIOBCEJTHEBHOM JKM3HM JUIsl AHAJIM3a pEeajbHbIX YHCIOBBIX [AaHHBIX, MPEICTAaBICHHBIX B BHJE
quarpamm, rpadukoB; s aHaIM3a HHOOPMALIUK CTATHCTUYECKOTO XapaKTepa;

— HaXOJUTh CyMMY O€CKOHEYHO yObIBaIOIIEe reOMETPUUYECKON MPOrPECCU;

— BBIYUCIISITH TPOW3BOJHBICE M TEPBOOOpPA3HBIE JJIEMEHTApPHBIX (DYHKIUN, NPUMEHSISI
MIpaBHJIa BEIYMCIICHUS IPOU3BOIHBIX U TIEPBOOOPA3HBIX, HCIIONB3Ys CIIPABOYHBIC MaTePUAIbL;

— UccneaoBaTh QYHKINU U CTPOUTDH UX TPAQUKHU C IOMOIIBIO TPOU3BOIHOM;

— pemath 33/1a4y ¢ IPUMEHEHHEM YpaBHEHUS KacaTeIbHOU K rpaduky QyHKINU;

— pemath 33/1a4d Ha HaxOXKIEHHE HauOOJBIIET0 W HAUMEHBIIETo 3HaueHus QyHKIUU Ha
OTpE3KE;

— BBIYMCIIATH IJIOIIA/Ib KPUBOJIMHENHON Tpaneluny;

— UCTOJBb30BaTh MPUOOPETCHHBIC 3HAHWUS W YMEHHUS B MPAKTUYCCKOW ACSITENHLHOCTH U B
MOBCEIHEBHOM JKM3HM I PELICHUS T€OMETPUYECKHX, (PU3NYECKUX, IKOHOMUYECKHUX U JIPYrHX
MPUKJIAIHBIX 33/1a4, B TOM YHCJIE 33]a4 Ha HAaNOONbIINE U HANMEHBIINE 3HAYCHHSI C TPUMEHEHUEM
arnrapaTta MaTeMaTHYECKOIO aHaIu3a;

— COOTHOCUTBH IIJIOCKHE TeOMETpUYecKue (QUTyphl U TpEeXMEpHble OOBEKTHI C UX
OTHMCAHUSMH, YePTEKAMH, H300PAKEHUSIMU; Pa3INuaTh U aHATU3UPOBATH B3aUMHOE PACIOIOKEHUE
uryp;

— nU300paxkaTb reoMeTprUecKre (GUTYpHI U TEJa, BBIMOIHSITH YEPTEXK MO YCIOBHIO 3aa4H;

— pelarb reOMEeTPUUYECKHE 3a7aui, OMUPASICh HAa U3yYEHHbIE CBOMCTBA TUIAHUMETPUUECKUX
U CTePEOMETpUUYECKUX (HUTyp M OTHOIICHHN MEXIy HUMH, MPUMEHsS aireOpandecKkuil u
TPUTOHOMETPUUYECKUH aIlapar;

— MPOBOJIUTH JIOKa3aTeJIbHBIE PACCYXKIEHUS NpPHU PEIICHUM 3a]ay, JOKa3blBaTh OCHOBHBIC
TEOpEMBI Kypca;

— BBIYUCIISITh JIMHEWHBIE JIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX KOH(MUTYpAIHIX, 00bEMbI
Y TUTOIIAIU TIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ M UX MPOCTEHIIMX KOMOWHAIINN;

— IPUMEHSATh KOOPAMHATHO-BEKTOPHBIA METO/ /JIs1 BBIYMCICHUSI OTHOILICHUM, PACCTOSIHUM U
VTJIOB;

— CTPOUTH CEYEHHS] MHOTOIPAaHHUKOB U M300paXkaTh CEUEHUs TEJ BpalllCHHUS,

— UCTOJBb30BaTh MPUOOPETCHHBIC 3HAHUS W YMEHHUS B MPAKTUYCCKOW ACSITEIHLHOCTH U B
MOBCETHEBHOM KU3HU ISl UCCIIEIOBaHUS (MOIECIMPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTYaIHi
Ha OCHOBE M3YYEHHBIX (OPMYJT M CBOWMCTB (PUTyp; BHIYMCIEHUS UIMH, IUIOMIAeH U 00bEeMOB MpHU
pElICHUH MPAKTUYECKUX 3aJ1a4, UCIIONIb3Ys MPHU HEOOXOIUMOCTH CIPABOYHHUKHU U BHIYHCIUTEIILHEIC
YCTPOMCTBa;  MPHOOpETEHUsT  MPAKTUYECKOTO  OMbITa  JCSATeNbHOCTH,  MPEIIeCTBYIOIICH
npodecCHOHATBLHOM, B OCHOBE KOTOPOM JIEKHT JaHHBIM y4eOHBIH IPEIMET;



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

BBEJIEHUE

MaremaTuka B HayKe, TEXHHKE, JKOHOMHKE, HHGOPMAIIMOHHBIX TEXHOJIOTUAX U MPaK-
THYECKON NeATEJHLHOCTH.

Henu u 3anaun n3ydeHus: MaTeMaTUKU 1pu ocBoeHuu cnenuanbHocteit CIIO.

PA3JIEJI 1. AJITEBPA

TEMA 1.1. PA3BBUTHUE ITIOHATHUA O YUCJIE

1.1.1 Ieable u paunnoHaJbHbIE YUCIA. JleliCTBUTEIbHbIE YHCIIA.

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

1.1.2. Ilpubnusicennsvie epiuucienus.

IIpakTnyeckoe 3ansaTue Ne 2. Haxoxxaenue npud/IM:KeHHbIX 3HAYeHUIl BeJIMYMH U TO-
rpPelHOCTed BHIYMCJIEHUI, CPABHEHNE YHCIIOBBIX BBIPAKEHUM.

1.1.3. Komnnekcuvle uucna. /lelicmeus HA0 KOMNIEKCHbIMU YUCIAMU 8 Alleedpaudeckoll
Gopme. I'eomempuueckas unmepnpemayusi KOMIJIEKCHO20 uucid. Tpueconomempuyeckas u noxa-
3amenvHas hopma KomniekcHoeo yucia. /leticmeusi HaA0 KOMNIEKCHLIMU YUCIAMU 8 MPUSOHOMEM -
PU4ecKoll U noKazameibHol opmax.

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

1.2.1 Kopun u crenenu. KopHu HaTypanbHON CTENEHH U3 YUCIIA U UX CBOMCTBA.

IIpakTuyeckoe 3ansaiTue Ne 3. BoiunciieHne u cpaBHEHUE KOpHEH. BhITTOTHEHNE pacyeToB ¢
paavKaIaMu.

1.2.2. CreneHu ¢ pauMoOHAJbLHBIMH MOKA3aTeJAMHU, UX cBoicTBa. CTENEeHU C JIEUCTBU-
TEJIbHBIMU MTOKA3aTeNIIMU, UX CBOMCTBA.

1.2.3. Ceoiicmea cmenenu ¢ oeiicmeumenbhvim nokazamenem. IIpeoOpazoBanue pammo-
HaJbHBIX, UPPALMOHATILHBIX CTEIIEHHBIX BBIPAXKEHUH.

IIpakTuyeckoe 3ansitue Ne 4. HaxoxxaeHue 3HaueHUd CTeNeHEN ¢ pallMOHaIbHBIMU MTOKa-
3aTesIMU.

IMpakTuyeckoe 3ansiTue Ne 5. PenieHue uppanyuoHaabHbIX YPaBHEHUM.

IpakTuyeckoe 3ansaTue Ne 6. CpaBHenue creneneil. [IpeoOpa3oBaHus BBIpaXeHUH, CO-
JIepKALMX CTEIEHU.

1.2.4. IlpeoOpa3oBanue mokasarejbHbIX BbipaxkeHuil. IIpeoOpa3oBanue anredpau-
4YeCKHUX BbIPAKEHMH.

IIpakTuyeckoe 3anaTHEe Ne 7. PelieHne nokasareabHbIX YpaBHEHUN.

1.2.5 Jlorapudm. Jlorapudpm uucna. OcHOBHOE JorapudpmMmuueckoe ToxaecTBo. JlecsaTtny-
HbIe ¥ HaTypaibHble norapudmsel. [IpaBuna neiictuii ¢ norapudmamu. Ilepexon Kk HOBOMY OCHO-
BaHuio. [IpeoOpazoBanue JorapuMUIECKUX BHIPAKCHHI.

IpakTuyeckue 3ansatusa Ne 8. Haxo:xxneHue 3HaueHni Jjorapuma no npon3BoibHOMY
OoCHOBaHMIO. [lepexosn OT 0HOTO OCHOBAHUS K IPYyrOMYy.

IIpakTnuyeckue 3anaTHsA Ne 9. BeruncieHne 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 TPUTTOHOMETPHUU

1.3.1 Pangnannas mepa yrua. BpamarenbHoe nBuaxenue. CuHyc, KOCUHYC, TAHI'€HC U KO-
TAQHT'€HC YHCIIA.

IIpakTnyeckoe 3ansatue Ne 12. PaguianHblil METOL U3MEPEHMSI YIJIOB BpAIllEHUs U CBA3b C
rpagayCHON MEpOl.

1.3.2. OcHOBHBIE TPUIOHOMETpPHYECKHE TOKIECTBA.

IpakTuyeckoe 3ansatue Ne 13. @opmyna npuseneHus. OCHOBHbIE TPUTOHOMETPUYECKHUE
TOXIECTBA



IpakTuyeckoe 3anaTue Ne 14. @opMyIibl CI0KEHHUS.

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

1.3.3 @opmynvt nonoeunnozo yana.

1.3.4 IIpeoOpa3zoBanue CyMMbl TPUTOHOMETPUYECKUX (PYHKIUI B NMpPou3BeAeHUE U 00-
paTHo.

IIpakTuyeckoe 3anaTue Ne 16. [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 17. [Ipocteiime TpUroHOMEeTpUUECKUE YPaBHEHUS U HEPABEH-
CTBa.

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

IpakTuyeckoe 3ansaTue Ne 18. O6patHbie TpUrOHOMETpHUUECKHE (YHKITUN

1.4. DYHKIIUU, X CBOMCTBA U TPA®UKHN*

1.4.1 ®ynkuuu. O61acTh onpeneneHuss 1 MHOKECTBO 3HAUYeHUH; rpaduk (QyHKIUH, IMO-
cTpoeHne rpadukoB QYHKIINH, 3aJaHHBIX pa3IMUHbIMU criocobamu. CBoMCTBAa GYHKIIMHA: MOHOTOH-
HOCTb, YETHOCTb, HEUETHOCTb, OTPAHUYEHHOCTb, MEPUOAUYHOCTH. [IpoMEXyTKH BO3pacTaHHs U
yObIBaHUs1, HauOoOJbIIIee M HaMMEHbIIIee 3HaYeHHs], TOUKU dKcTpeMmyma. ['padudeckas nuurepnpera-
. Apudmerndeckue onepanuu Hag GyHKusaMu. CiaoxHas QyHKIHS (KOMITO3UIIHS).

IIpakTuyeckoe 3ansaTue Ne 19. [Toctpoenue n yreHue rpaduxoB GyHKIIHA.

1.4.2 TIpumepsl PYHKIHMOHAJIBHBIX 3aBHCHMOCTEN B PeaJIbHBIX NPOLECCAX U SIBJCHUSX.

IMpakTuyeckoe 3ansaTue Ne 20. [Ipumepsl 3aBUCUMOCTEN MEXy TEPEMEHHBIMHA B pealib-
HBIX MPOLECCAX U3 CMEXHBIX AUCIUTIIUH.

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

1.4.4 CrenenHble, moka3arejbHbIe, JorapupmMuieckue U TPUroHoMeTpruyeckne QpyHk-
uun. OGpaTHbIe TpUrOHOMeTpHUecKue QyHKIuu. OnpeneneHus GyHKIui, UX CBOCTBA U rpadUKH.
[IpeoOpazoBanus rpadukos. [TapamiensHbIN TEpEeHOC, CHMMETPHUSI OTHOCUTEIBHO OCEeH KOOPAUHAT,
U CUMMETPHsI OTHOCHUTENIPHO Hayasla KOOPAMHAT, CUMMETPHUS OTHOCUTENILHO MPSAMON Y=X, pacTs-
JKEHHUE U CKAaTHE BJIOJIb OCe KOOpIUHAT.

IIpakTnyeckoe 3ansitue Ne 21. HenpepbiBHble 1 nepuoanyeckne ¢pynkuuu. Onpene-
neaue ¢yukumii. UccnenoBanne (ynknuu. CBOWCTBa JMHEHHOMW, KBaJpaTUYHOM, KYCOUHO-
JUHEWHOU U IpOOHO- TMHEHHOHN (yHKIUH

IIpakTuyeckoe 3ansaTue Ne 22. O0paTHble TpUroHomerpudeckue pynkuuu. CBoiicTBa
U rpad UKy CUHYyca, KOCUHYCa, TaHTeHCca ¥ KoTaHrenca. O0paTHbie (PYHKIIUU U UX TpapuKI

IIpakTuyeckoe 3ansaTue Ne 23. Ilpukaaaubie 3aaauu. [IpeodbpazoBanus rpaduka GyHK-
nuu. ['apMoHndeckue koyieOaHus.

TEMA 1.5 YPABHEHUSA 1 HEPABEHCTBA*

1.5.1 YpaBHeHus u cucTteMbl ypaBHEHU. PanMoHa/bHbIe, HPPALMOHAJIbHbIE, NMOKA3a-
TeJbHbIe, TPUTOHOMETPHYECKHEe YPABHEHHS U CHCTEeMbl ypaBHeHHil. PaBHOCHIBHOCTH ypaB-
HEHHH, HEPABEHCTB, cucTeM. OCHOBHBIC NPHEMbI PELICHU PAlHOHAJIBHBIX, HPPALHOHAJIb-
HBIX, NTOKA3aTeJbHBIX H TPUTOHOMETPHYECKHX YPAaBHeHUH (Pa3sIoKEHUE HA MHOXHUTENHU, BBeE-
JICHHE HOBBIX HEM3BECTHBIX, 10ICTAHOBKA, Tpa(UUECKHIl METO).

1.5.2 HepasencrBa. Hcnosb3oBanue cBOWCTB U rpa@uKkoB (pyHKUMi NpH pelieHUuH
YPaBHeHMI M HepaBeHCTB. PannoHanbHbIE, MppalMOHAIbHBIE, TOKA3aTeNbHbIE HEpaBeHCTBA. Oc-
HOBHbIE NIPHUEMBI UX perieHus. Meton uHTepBaoB. M300paskeHre HAa KOOPAMHATHOM IJIOCKOCTH
MHO’KECTBA PEUICHUI YPABHEHUI U HEPABEHCTB C ABYMs IEPEMEHHBIMU M UX CHCTEM.



1.5.3 Tpuzonomempuueckue nepagencmea. OcHoéHbvle npuemvl UX PeUieHUA.

IIpakTuyeckoe 3ansitue Ne 24. IlpeoOpaszoBanue ypaBHenmii. [loka3arenbHble, jora-
pupMHUIecKue, TPUrOHOMETPUYECKUE YPABHEHHMS.

IIpakTuyeckoe 3anusitue Ne 25, Vcnonbp3oBanre CBOMCTB U rpaduKoB (DYHKITUH IS perie-
HUs YPAaBHEHUN U HEPABEHCTB.

1.5.4 TlpumeHeHHe MATEMATHYECKHUX METOJ0B /IVIsl PELIEHUS COJAepPKATEeJIbHbIX 3aJ1a4
U3 Pa3JIHYHBIX 00J1acTell HAYKH M NMPaKTUKU. HTepnpeTalus pe3ynbrara, y4eT peajibHbIX orpa-
HUYEHUN.

IIpakTnyeckoe 3ansaTHe Ne 26. Pemenue coaep:kaTeJbHBbIX 32124 U3 Pa3jIn4YHbIX 00-
Jacreil Haykum W npakTtuku. KopHu ypaBHeHUN. PaBHOCHIBHOCTH ypaBHEHHH. OCHOBHBIE
IIPUEMBI PEILIICHUS YPaBHEHUMN. PellieHre cucreM ypaBHEHUH.

TEMA 1.6. KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEM

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

IIpakTuyeckoe 3ansitue Ne 27. Pemenne koMOMHATOPHBIX 3aaa4. Mcropus pazButus
KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH M CTAaTUCTUKH M MX POJIb B Pa3IMYHBIX chepax deso-
BEUYECKOU JKU3HeNesATebHOCTH. [IpaBuna koMmOumHaTopuku. PasMmenieHus, coueTaHus U Iepe-
CTaHOBKH.

1.6.2 ®opmyna 6unoma Hprotona. CpoiicTBa OMHOMUHAIBHBIX Kod(hduimenton. Tpe-
yronpHUK [lackans.

IIpakTuyeckoe 3ansaTue Ne 28. ®opmyrna 6unom Herotona. Tpeyronmpauk [Tackas.

IIpakTnyeckoe 3ansaTue Ne 29. Penenue npukiaaHbIX 3a1a4.

1.6.3 Co0ObiTHE, BEPOSITHOCTDH COOBITHSA, CI02KEHUE U YMHOKEHHE BEPOATHOCTEN.

IIpakTnyeckoe 3ansitue Ne 30. Kiaccmueckoe ompeneeHue BepOATHOCTH, CBOMCTBA
BEPOATHOCTEH, TEOpEMA O CyMME BEPOATHOCTEM.

IIpakTnueckoe 3ansaTue Ne 31. Borunicnenue BepositHocTel. [Ipukinagnsie 3agaun.

1.6.4 IlonsiTue 0 He3aBUCUMOCTH COObITHI. /lUCKpeTHAs CJy4yaiiHAs BeJMYUHA, 3aKOH
ee pacnpeneaenus. YucinoBsle XapakTEPUCTUKU AUCKPETHOM CilydalHOW BenuyuHbl. [loHsTHE O
3aKOHE OOJIBIINX YHCE.

1.6.5 IlpeacraBieHue JaHHbIX (TaONIuUIBl, AUarpamMmsbl, rpa¢ukn). ['eHepanbHas COBOKYI-
HOCTb, BBIOOpKa, cpenHee apudmeTnueckoe, meauaHa. [loHaTHe 0 3agavyax MaTeMaTH4yecKoOi
CTATHCTHKH.

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

IIpakTnueckoe 3ansaTue Ne 32. [IpencraBneHue yncnoBbixX JaHHbIX. [IprKiaaHble 3a1a4.

PA3JIEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

TEMA 2.1. IOCJIEJOBATEJBHOCTHU

2.1.1 Cnoco0bl 3a1aHus M CBOMCTBA YMCJI0BBIX NOc/eA0BaTedbHOCTel. CyMMHUpOBaHME
nocjenoBaTenbHOCTEN. beckoHeuHo yObIBaroIas reoMeTpuyecKas Iporpecchst U ee CyMMa.

IIpakTnueckoe 3ansaTue Ne 33. YUncnoast 1ocie0BaTeIbHOCTD

IpakTuyeckoe 3ansaTue Ne 34. beckoHewHO yOBIBaOIIasi TeOMETPUIECKas TPOTPECCHSI.

2.1.2 Ilonamue o npedene nociedosamenvnocmu. Cywecmsosanue npeoeia MOHOMOHHOU
02PAHUYEHHOU NOC1e008AMENbHOCHIU.

IIpakTnueckoe 3ansaTue Ne 35. [Ipenen nocnenoBaTeIbHOCTH.

TEMA 2.2. TPOU3BOJHASA U EE IPUMEHEHUE

2.2.1 IlonsiTe 0 MPOM3BOAHONH (PYHKUMH, ee TeoMeTPUYeCKH U (PU3MUYECKHd CMBICJI.
VYpaBHeHue kacaTelabHON K rpaduky ¢yHkuuu. [Ipou3BoaHbIE CyMMBI, Pa3HOCTH, MPOU3BEICHHUS,
yacTHble. [Ipon3BOHBIE OCHOBHBIX 3JIEMEHTapHBIX (YHKLIUH.

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



IIpakTnyeckoe 3ansaTue Ne 37. YpaBHeHHE KacaTeabHOU B 00IIEM BUJIE.

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

2.2.2 IlpuMeHeHNe NPON3BOAHON K HCCJIeJ0BAaHNI0 (YHKIMH M IOCTPOEHUIO rpauKoB.

IpakTuyeckoe 3ansaTue Ne 39 MccnenoBanue GyHKIMHM C TTOMOIIBIO POU3BOTHOM.

2.2.3 IIpon3BoaHbIe 00paTHON (PYHKIMHU U KOMIO3UIUH QyHKINH.

2.2.4 TlpuMepbl MCNOJIb30BAHMS MPOU3BOAHON /51 HAXO0XKIEHUSI HAWIYYIIEro peie-
HHSl B IPUKJIAAHBIX 321a4aX.

IIpakTuyeckoe 3ansaTue Ne 40. HaxoxneHne HanOoOJbIIEro, HAMMEHBIIETO 3HAYCHHUS U
IKCTPEMANbHBIX 3HAYCHUH (DYHKIIUU.

2.2.5 Bropasi npousBojaHasi, ee reoMeTpudecKuidi u puznveckuii cmpicia. Haxoxnenue
CKOpOCTH JIJIsl TIpoLecca, 3aaHHOro (hopMysol U rpaduxom.

TEMA 2.3. IEPBOOBPA3HASA 1 UHTEI'PAJI

2.3.1 IlepBooOpa3Has u uHTerpaJ. [IpuMeHeHre onpeneneHHOro UHTEerpaga sl HaXO0xX-
JIeHUS TIJIOUIa U KpUBOJIMHEHHON Tpanenuu. @opmyna Heiotona-Jleitonuna. [Ipumeps npumMeHe-
HUS MHTETpalia B (PU3KMKE U TEOMETPHH.

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

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

IMpakTuyeckoe 3ansiTue Ne 43. IHTerpupoBaHHE MO YACTSIM.

IIpakTnyeckoe 3ansaTe Ne 44. BprumciieHne omnpeeJeHHbIX MHTerpanos. Teopema
Herorona—JleiiOauiia

IIpakTnuyeckoe 3ansitue Ne 45. [IpumeHneHne uHTerpaina K BBIYUCICHUIO (PU3UUYECKUX Be-
JIMYWH U IUIOLIANIEH.

PA3JIEJI 3. TEOMETPUA

TEMA 3.1. IPAAMBIE U IIVIOCKOCTH B TIPOCTPAHCTBE*

3.1.1 B3aumHoOe pacmnoJio:keHue JABYX NPSIMbIX B mpocTpaHcTBe. [lapamiensHocTh npsi-
MOH M IUIOCKOCTH. [lapamienbHOCTh IIOCKOCTEW. IlepneHauKyInspHOCTh IMPSMON U IIOCKOCTH.
[leprieHAMKYISIp ¥ HAKJIOHHAS. YTOJ MEXKIY NPsIMOM M IUIOCKOCTBIO. [[ByrpaHHbIi yrou. Yron Me-
KOy MIIOCKOCTAMU. [IepreHauKyISpHOCTD ABYX IIJIOCKOCTEMN.

IpakTuyeckoe 3ansaTue Ne 46. B3aumnoe pacnosioxxeHue npsiMbIX U IJIocKkocrtei. [1pu-
3HAaKM B3aHMHOI'O PAcCIIOJIOKEHUSI NPAMBIX. YTrod Mexay npsMmeiMu. Ilepnennukynsp m Ha-
KJIOHHAsI K IIJIOCKOCTH. YTOJ MEXKIY MPSMOU U ITIOCKOCTBIO

IIpakTnyeckoe 3ansitue Ne 47. TeopeMbl 0 B3aHMHOM PACIOJIOKEHUU NMPSIMOM M IJIOC-
KocTu. TeopeMa o Tpex mepneHINKyJsipax

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

IIpakTnueckoe 3ansaTne Ne 48. [Ipu3Haky U cBONCTBA NMapayuIeIbHBIX U NEPIEHIUKYIISAP-
HBIX [IJIOCKOCTEM.

IIpakTnyeckoe 3anaTHe Ne 49. PaccrosiHue OT TOYKH A0 INIOCKOCTH, OT NMPSIMOH 10
IUVIOCKOCTH. PaccTosiHue Mexay IIIOCKOCTSIMH, MEXAY CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIY
IIPOU3BOJILHBIMU (PUTYpaMH B IPOCTPAHCTBE

3.1.3 IlapanjiesbHOEe NMPOEKTUPOBAHUE U €r0 CBoiicTBa. B3auMuoe pacnonoxenue. U3o-
OpakeHue MPOCTPAHCTBEHHBIX QUTYP.

IMpaxkTuyeckoe 3ausaTue Ne 50. [TapamienbHoe TPOEKTUPOBAHUE U €O CBOMCTBA.

3.1.4 IInowaow opmozonanvHoll npoeKyuu.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmocoHANbHOU NPOEKYUU MHO2O-
V2ONbHUKA.

TEMA 3.2. MHOI'OI'PAHHUKHU
3.2.1 BoinykJjble MHOTOTPAaHHUKHU. Bepimunael, peOpa, rpann MHOTOorpaHHuka. Pa3Beprka.



MHororpansslie yrisl Teopema Jiisiepa.

3.2.2 llpusma. [Ipsimas n HakJIOHHAA npusMma. [IpaBunbHas npusma.

3.2.3 Mapanaenenunen. Kyo. llupamupaa. [IpaBunbHas nupamuaa. Y ceueHHas TUpaMua.
Terpasap. Cummerpuu B KyOe, B mapajuiejenumnese, B npu3Me u nupamuae. CedeHus Kyoa, mpus-
MBI ¥ IUPAMMU/IBI.

3.2.4 IllpeacraBiieHne 0 MPaBWJILHBIX MHOTOTPaAHHHUKAX (TeTpadape, Kyde, oKTadipe, J10-
JEKa’Ape U UKOCa3pe).

IpakTuyeckoe 3ansaTue Ne 52, Pa3nuunbie BUBI MHOTOTPAaHHUKOB. VX n300paskeHuUsI.

IIpakTnueckoe 3ansaTue Ne 53. Ceuenusi, pa3BepTKM MHOIOI'PaHHUKOB.

TEMA 3.3. TEJIA U HIOBEPXHOCTU BPALIEHUSA

3.3.1 Hnauuap u koHyc. YcedeHHbIH KoHyc. OCHOBaHWE, BBICOTA, OOKOBas MMOBEPXHOCTb,
oOpazytoras, pa3sepTka. OceBble CEUSHHsI U CeUeHHUs], apajieIbHbIe OCHOBAHUIO.

3.3.2 lllap u chepa, ux ceuenne. KacarenbHas miockocTs K cepe.

IIpakTnyeckoe 3anaTue Ne 54. [Inomaas noBepxnocTu. CuMMeTpHs TeJl BPALICHUS] H
MHOTOTPaHHUKOB. BHUabl cCHMMETpHUil B IPOCTPAHCTBE

TEMA 3.4. UBSMEPEHUSA B TEOMETPUN*

3.4.1 O6bem u ero usmepenme. Murerpansnas popmyna oobema. @opmyisl oobemMa Kyoa,
IPSMOYTOJIBHOTO NapajuleenuIeaa, IpU3Mbl, HHUINHApPA.

3.4.2 ®opmybl 00beMa MUPAMHUABI M KOHYCA.

3.4.3 ®opmy.Jibl IJIOUIAM IOBEPXHOCTEH HWJINHAPA U KOHYCA.

3.4.4 ®opmyasl 00bemMa mapa u miomanu chepsol.

IpakTuyeckoe 3ansaTue Ne 55, Beraucnenue miomiaaei 1 00beMoB.

3.4.5 IlonoOue Tesn. OTHOLIEHHE IIONIA/deH OBEPXHOCTEH M 00bEMOB NOI00HBIX TeJl.

TEMA 3.5. KOOPAUHATBI U BEKTOPbBI*

3.5.1 IlpsimoyroJibHas (IeKapTOBa) CMCTEMA KOOPAUHAT B NMpocTpaHcTBe. Dopmyra pac-
CTOSIHUSI MEX/1y 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 11O HAITPABJICHUSAM. Yron MCKAY ABYMsI BCKTOpaMHU.

3.5.3 IIpoexknus BekTopa HA ocb. KoopauHatel BekTopa. CKajJsipHOe NPON3BedeHUe BeK-
TOPOB.

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

3.5.5 BekTOpHO€E YpaBHEeHHE NPSIMON U MJIOCKOCTH.

IIpakTuyeckoe 3ansatue Ne 56. Bekropbl. YpaBHEeHUE OKPYKHOCTH, C(HEPBI, INIOCKOCTH.
Paccrositnne mexnay toukamu. /[leiicTBUSI ¢ BeKTOpaMu, 3aJaHHBIMUA KoOpAMHATAMH. CKaysip-
HOE MPOU3BEIECHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSIMOM U IUIOCKOCTH. Vcnonb3oBaHue
BEKTOPOB MPU J0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

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

JI1st BHEayIUTOPHBIX 3aHATUHN CTYIEHTaM HapsA1y ¢ PELICHHUEM 3a1a4 U BBIIIOJHEHUEM IIpaK-
TUYECKUX 3a/IaHUl MOXKHO MPEUIOKHUTHh TEMbI HCCIIEI0BATENbCKUX U pedepaTuBHBIX paboT, B KO-
TOPLBIX BMCCTO CepI/Iﬁ OTACIIBbHBIX MCJIKUX 3a4a4 U pra)KHeHI/Iﬁ npeajararorcs CrOXKCTHBIC 3aJIaHUs,
TpeOyIoImue JIUTETLHON paboThl B paMKax OJHOW MAaTeMaTHYECKOW CHUTyalluu. DTH TEMbI MOTYT
6BITB KaK WHAUBUAYAJIIbHBIMU 3aJaHUAMHA, TAK U T'PYHNIIOBBIMU IJII COBMCCTHOTO BBLIIIOJIHCHUS UC-
CJIETOBAHMSI.
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IMPUMEPHBIE TEMbI PE®EPATOB (JIOKJIAOB),
NHANBUAYAJIBHBIX ITPOEKTOB
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 TOTYNIPABUIBHBIE MHOTOTPAHHUKH.
Konnueckue ceueHus 1 UX IPUMEHEHUE B TEXHUKE.
[Tonsitue nuddepenHnnana u ero TPUIOKEHUSI.
CxeMbl NOBTOPHBIX HcTbITaHUM bepHyu.
UccnenoBanue ypaBHEHUH U HEPABEHCTB C MapamMeTPOM.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM TV CIHUILIAHBI

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4eOHOH padoThI
B Ttabmune ykasan o0bEM BpeMEHH, 3alUIAHMPOBAHHBIN Ha peAIN3alHUI0 BCEX BHUJIOB
yueOHOil paboThI:

Bup yueOHoii padoTnbl Oovem uacos

MakcumanbHas yyeOHass Harpy3ka (Bcero) 352
B TOM 4HcCJe B (pOopMe MPaKTHIECKOM MOATOTOBKU 80
Oobs3aTesqibHAsE AyIUTOPHAS y4eOHasi HArpy3ka (Bcero) 234
B TOM YHUCIJIC:

JIEKUH 122

[IPAKTUYECKUE 3aHATHS 112
CamocrosiTesibHasi padoTa o0yuyaromerocs (Bcero) 118
IIpomesicymounas ammecmayus 6 popme IK3aMeHa

2.2. TemaTnueckuii niian odueodpasoBarenbHoil yueOHou aucuumanasl OY/1.03 Ma-

TeMaTUKa
Makec. Koau4ecTBO ayTMTOPHBIX YaCOB
N yued. | Camocr. B T.4. B (hop- MpakTau.
HaunmMeHoBaHue HAarpy3- | pabdora Me MPaKTH- Teope-
TeM Bce- . (cemuHap-
pa3/1esioB U TeM Ka CTy[d- | CTydeH- YyecKoi moa- | TUY. 00y-
bl ro cKHe) 3aHs-
Ta Ta (4ac) rOTOBKH YyeHue
THS
(1ac)
Beenenue 2 - 2 2 -
Pazgen 1. AureGpa 190 64 126 34 62 64
11 PazBuTne moHsTHS O 71 11 10 6 4
YquCIe
12 Kopuu, cremenn u 35 7 28 10 18
JorapuQMbl
13 OCHOBBI  TPHUTOHO- 41 11 30 16 14
METpHHN
14 DyHKIMU, UX CBOMi- 25 7 18 18 8 10
CTBa U rpaduku
15 YpaBHeHUS U Hepa- 8 12 16 16 10 6
BEHCTBA
Kombunaropuka,
1.6 CTaTUCTUKA W TEO- 40 16 24 12 12
pyst BEpOSTHOCTEH
Paznen 2. Hauana
MaTeMaTH4YecKoro 57 15 42 16 26
aHaJgn3a
21 IlocaenoBaTenbHO- 14 4 10 4 6
CTH
29 IlpousBogHass u ee 24 4 20 10 10
MIPUMEHCHUE
23 IlepBooOpasnass wu 19 7 12 2 10
WHTerpa
Pazgen 3. I'eomer- 103 39 64 46 42 22
pust
3.1 [IpsiMble M MIIOCKO- 28 8 20 20 8 12




CTH B MPOCTPAHCTBC

3.2 MHOTOTrpaHHUKHU 24 12 12 8 4

33 Tena u mnoBepxHO- 10 4 6 4 5
CTU BpalllCHUA

34 | M3uepenni B reo- 16 4 12 12 10 2
MEeTpUu

3.5 | Koopaumarel u sek- |, 1 14 14 12 2
TOPBI

Hroro | 352 118 234 80 122 112




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

Ne
n/n

Conep:kanue o0yueHust

XapakTepucTUKA OCHOBHBIX BU/0B Y4eOHOI 1eSITeJIbHOCTH
CTYJAEHTOB (HA YPOBHE Y4eOHBbIX /IelCTBHIl)

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-
TEMaTUKU IpHU 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 ommboKk B MpeoOpa3oBaHUAX U BBIUYUCIECHUX (OT-
HOCHUTCS KO BCEM IMYHKTaM MPOTPaMMBl).

Kopsn,
pudmbI

CTEIICHU, JIora-

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

DopMynMpOBAHUE ONPEACIICHUS] KOPHSI U CBOMCTB KOpHEHN. BhI-
YHUCJICHUE U CPaBHEHHE KOPHEW, BBINIOJHEHHUE NPUKUIKNA 3HA4e-
HUs KopHs. [IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BbIpaXke-
HUM, COJIepKaIUX PagruKaJIb.

Brimonnenue pacyetoB 1o ¢popmyiaM, COAEPKALINM PaIHKaIIbI,
OCYILECTBIISAs1 HEOOXOIMMBIE MTOACTAaHOBKH U IPeoOpa30BaHusl.
OmnpeneneHne paBHOCUIBHOCTH BBIPDAKEHUH ¢ paaukanamu. Pe-
LICHUE UPPALMOHAIIBHBIX YPaBHEHUM.

O3HaKOMJIEHHE C TIOHSATUEM CTEIIEHU C JEHCTBUTEIBHBIM IOKa-
3aTeJIeM.

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

3anucpiBaHUE KOPHS N- CTENEHU B BHUJE CTENEHHU C APOOHBIM
MoKa3aTeJieM U Ha00OpOT.

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

[IpeoOpa3zoBaHre YUCIOBBIX M OYKBEHHBIX BBIPAKEHUMU, CONEp-
JKaIlUX CTEIIEHM, IPUMEHSIS CBOMCTBA. Pelienne 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

BrimotHeHre npeoOpa3oBaHuil BRIpAKECHHM, 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 yIIIOB 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 BBIPAKECHUM

N3ydenne 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.

O3HakOMIIEHHE 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 METOJOB peEIleHUs YpaBHEHUH (mpuBene-
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

O3HakoMJIEHHE C MOHSTHEM OOpaTHBIX TPUTOHOMETPUUYECKUX
byHKUINH.

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

®YHKIIMHU, 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. Beipakenue 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 (DYHKIIMH, MpOBEIECHUE HUC-
CJIEZIOBAHUS JIMHEWHOW, KyCOYHO-JIMHEHHOH, IpOoOHO-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 GyHKIUN

12.

OO6parnpie QyHKIHH

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 1Mo 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 obpamubix  MPULOHOMEMPULECKUX
@yHKyuil u onpedenerue no epaghuram ux ceoLcms.
Brinonnenue npeobpazoBanus rpadukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

14.

TlocnenoBarennrHOCTH

O3HaKOMJIEHHE C TIOHATHUEM YHCIOBOW IOCIIEN0BATEIbHOCTH,
crocobamu ee 3aJjaHusl, BHIYMCIECHUSIMU €€ YJICHOB.
O3HnaxomaeHue ¢ NOHAMUEM npeoeia nocied08ameIbHOCMU.
O3HaKOMJIEHHE C BBIYUCIEHHEM CyMMbl OECKOHEYHOTO YHCIIO-
BOTO psAJia HA MPHUMEpE BBIYUCICHHUS CyMMBI OECKOHEUHO YObI-
BAIOIIEH T€OMETPUUYECKON TPOTrPECCHH.

Pemenune 3amau Ha nmpuMeHeHUEe (GOPMYIIBI CyMMbI O€CKOHEYHO
yOBIBAIOIIEH T€OMETPHUIECKOIN 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¢ duurenTa KacaTeaIbHOM.

CocraBneHre ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.
VYcBoenue mpaun auddepeHunpoBaHus, TaOIUIBI MPOU3BOI-
HBIX AJIEMEHTApHBIX (PyHKIUH, mpuMeHeHue sl nuddepeHu-
poBaHus GYHKLINHN, COCTaBICHUS ypaBHEHHS KacaTeIbHOM.
N3yuenne TeopeM O CBsSI3M CBOMCTB (DYHKIIMM M MPOM3BOIHOM,
(dopMynHupOBKa UX.

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

VYcraHoBNeHNE CBSI3M CBOMCTB (PYHKIIMW M TIPOU3BOJHON MO HUX
rpadukam.

[TpuMmeHeHre MPOU3BOIHOM AJIS pelIeHus 3a/1a4 Ha HaXO0XIeHHe
HanOOJIBIIEr0, HAUMEHBIIETO 3HAUYCHHUS U Ha 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,
BBIYHUCIICHHE NIEPBOOOPA3HO I TaHHOM (DYHKIIHMH.

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

YPABHEHUA U HEPABEHCTBA

17.

| YpaBHEHHUsI U CHCTEMBI ‘ O3HaKOMJICHHE C MPOCTEHIINMH CBEICHUSIMH 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 IpPeoOpa30BaHUsl YpaBHEHHMM IJIs1 CBEACHMSI K CTaH-
JAPTHOMY YpaBHEHHUIO.

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

Hcnonb3oBaHne CBOMCTB M TpaduKOB (YHKIMHA IS PEIICHUS
ypaBHeHUN. [I0BTOpeHHE OCHOBHBIX IIPUEMOB PEILLIEHUS CUCTEM.
Pemenue ypaBHeHU ¢ TpUMEHEHHEM BCEX MPUEMOB (pa3yioxe-
HUS Ha MHOXHTENIM, BBEACHMUSI HOBBIX HEU3BECTHBIX, MOJCTa-
HOBKH, rpad)iIeCKOro METOa).

Pewenne cucreM ypaBHEHMI C NPUMEHEHHMEM Pa3jIUYHBIX CIIO-
co0O0B.

O3HakoMJIeHHE C OOLIMMM BONPOCAMH PEIICHHs] HEPABEHCTB U
WCIIOJIb30BAaHUE CBOMCTB M TpauKOB (YHKIHMA TPH 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 M Mo 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 TpeyroiapHukoM 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 BBIUUCIICHUSI BEpOATHOCTE. Perenue
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 XapaKTEPUCTHUK

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 B3aUMHOTO 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 IMIOCKOCTSAMHU IO OMHCAHHWIO M pacrlo3Ha-
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, YTJI0B 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, MEXKY TPOU3BOJILHBIMU (PUTYpaMH 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 mpocTtpaHcTBe. [IpuMeHenne GopmMyna 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 Juis 00OCHOBAHUS MOCTPOCHUN M BBIYMC-
JICHUI.

ApryMEeHTHpPOBaHUE CBOUX CYKICHUN 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 CEUYCHHH KyOa, TPHU3MBbI, MHPAMUJIBI.
[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 IIPYU PELICHUU 3a/1a4.
Hcnonb3oBaHue NpuoOOpPETEeHHBIX 3HAHWM 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, GopMylInpoBaHHE 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. IIpoBeneHne noKa3aTeIbHBIX
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

O3HaKoOMJICHHE C MOHIATHSAMM 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 GOopMysl BBIYHUC-
nenust o0bemMoB. M3ydeHue ¢hopMyi Uik BBIYUCIICHUS TLIOMANCH
MMOBEPXHOCTEN MHOTOTPAaHHUKOB U TE€JI BPAILICHHUSI.
O3HakoOMJIEHHE C METOI0OM BBIYHUCIICHHUS TIJIOMIAU TOBEPXHOCTH
cheprl. Pemenne 3amau Ha BhIUMCICHUE TUIOMIAJEH TOBEPXHO-
CTH POCTPAHCTBEHHBIX TEIl

25.

KoopaunaTel 1 BEKTOpBI

O3HakoMJIEHHME C TOHATHEM BekTopa. M3yueHuwe 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 BEJIMYHMH, NMPABUI Pa3I0KECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABWII HAXOXKICHUS
KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, MPABUI AECHCTBUHN C BEKTO-
paMu, 3aIaHHBIMUA KOOPJAUHATAMH.

[IprMeHeHre TeopHu MpHU PEIICHUH 3a7a4 Ha IEUCTBUS 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. O3HaKOMIJIEHHE C 0OKA3aTeIbCTBAMH TEOPEM CTE-
PEOMETPHUH O B3aUMHOM DPACHOJ0KEHUHU NPSIMBIX U IJIOCKOCTEN
C MCNOJIb30BAaHUEM BEKTOPOB




3. YYEBHO-METO/IUYECKOE n MATEPUAJIBHO-TEXHHUYECKOE
OBECHEYEHHME ITPOI'PAMMBI YYEFHOM JUCHUAILINHBI

OcBoenune mporpamMmbl yaeOHOW AMCIUIUITMHBI «MaremaTtrkay mnpeaycMaTpuBaeT HAIMIWe
yueOHOro kabuHeTa, B KOTOPOM UMEETCS BO3MOKHOCTh TIPOBOJIUTH YUEOHBIC 3aHSATHS.

ObopynoBanue ka0MHeTa MaTeMATHKH, MATEMATHYECKUX IUCIHUIJINH, CTATUCTUKHA U
METOAUKHU MATEeMATHYeCKOr0 Pa3BUTHS:

- pabouee MeCTO MPeToIaBaTes;

- paboune MecTa 00y4aroIuxcs;

- y4eOHO-MEeToaMYecKas JIUTePaTypa;

- y4eOHbIe TJIaKaThI IO pa3/iejiaM MaTEMaTHKH;

- THOpTpeThl MaTeMaTukoB (18 m.);

- JIEMOHCTpPAIIMOHHBIA HA0Op TEOMETPUUECKUX TE;

- KOMIUICKT YePTEKHbIX UHCTPYMEHTOB;

- KOMIBIOTEP C MYJbTUMEINA POSKTOPOM.

4. PEKOMEHAYEMASA JIMTEPATYPA
Ilepeyenn pekomeHayeMbIX Yu4eOHbIX H31aHui, IHTepHeT-pecypcoB, 10NOJTHHUTEIbLHOM
JIUTEPATypbl
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