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1. HOACHUTEJIbBHAA 3AIINCKA

PabGouass mporpamma  oOmieoOpa3oBarenbHONW  yuyeOHOW — aucnuIuiiHa ~ MaremaTuka
NpeJHa3HauYeHa JJIs U3Y4YEeHUS MAaTeMaTHKH B MPO(ecCHOHAIBHBIX 00pa30BaTeIbHBIX OpPraHU3aIMsAX
CIIO, peamm3yromux o0Opa3oBaTEeNbHYIO MPOrpaMMy CpPETHETro o0Imero o0pa3oBaHUsS B Mpenenax
OCBOEHHS OCHOBHOH mpodeccrnoHanbHOU o6pazoBarenbHoi porpamMel CITO (OITOIT CIIO) Ha 6aze
OCHOBHOTO 00mero o0pa3oBaHUs TPU TOATOTOBKE KBAIM(UIIMPOBAHHBIX pabOYMX, CITyXKaIllUX.
[Iporpamma paspaborana Ha ocHoBe TtpeboBanuii DI'OC cpemnero ooOmero o0pa3oBaHus,
NPEObABISIEMBIX K CTPYKTYype, COJCPKAHHUI0O M pe3yibTaTaM OCBOCHHS Y4EOHOH JMCIUTUINHBI
MaremaTrka, B COOTBETCTBMU C PeKoMeHIauusMU MO OpraHW3alyd TMOJYYEHHUS CPEJHEro OOIIero
o0Opa3oBaHusi B Tpejaerax OCBOCHHUS 00pa30BaTeNbHBIX MPOTPaMM CPEAHEro MpOo(hecCHOHAIBHOTO
oOpa3oBaHusi Ha 0aze OCHOBHOro oOmiero oOpa3oBaHUs C Y4eToM TpeOoBaHUM QenepanbHbIX
rOCyJapCTBEHHBIX 00pa30BaTENBHBIX CTAHAAPTOB W TOJy4aeMO# Mpodeccru WM CrenUualbHOCTH
cpenHero npodeccuoHaIbHOr0 oOpa3zoBanus (MUChMO JlemapTameHTa rocyJapCTBEHHOM TMOJMTUKHU B
cdepe moarotoBku padounx kaapos u IO Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue mporpaMmbl MaTemMaTrka HarpaBJIeHO Ha JIOCTH)KEHUE CIIETYIOIINX TIeTIeH:

* oOecrieueHne COHOPMHPOBAHHOCTH TIPEACTABICHUH O COIMAIBHBIX, KYJIBTYPHBIX W
HCTOPHUYECKUX (PaKTOPaX CTAHOBIICHHSI MAaTEMATHKH;

* obOecriedeHrne Cc(HOPMUPOBAHHOCTH JIOTHYECKOTO, aJTOPUTMHUYECKOTO M MaTeMaTHYECKOTO
MBIIIICHUS ¢ oOecredeHne CHOPMHUPOBAHHOCTH YMEHUH TNPUMEHATh TOJYYCHHBIE 3HAHUS TIPU
peIIeHNH Pa3InIHbIX 337134,

» o0ecrieueHne COHOPMHUPOBAHHOCTH  TPEJACTABICHUH O MaTeMaThKe Kak  4YacTH
00IIeYeIOBEUECKOW KYJIBbTYphI, YHUBEPCATLHOM SI3bIKE HayKH, ITO3BOJIIONIEM OIMUCHIBATH U U3y4aTh
peabHbIE TIPOIIECCHI U SIBIICHHSL.

B paGouyro mnporpamMMmy BKIIOYEHO COJEp)KaHHE, HAINpaBIeHHOE Ha (QOPMHPOBAaHUE Y
CTYJICHTOB KOMIICTCHIIMA, HE0OXoAMMBIX st kKadecTBeHHOTo ocBoeHusi OIIOIT CIIO nHa O6ase
OCHOBHOTO 00I1Iero oOpa3oBaHUs C TOJYYCHHEM CpPEIHEro oO0mero oOpa3oBaHUs; MPOTPaMMBbI
MOJTOTOBKH KBAM(UIIMPOBAHHBIX padouunx, cayxkamux (ITITKPC).

B paGoueli mporpamme yueOHOUM AMCHUIUIMHBI MaTeMaTHKa MpPEICTaBICHO COJICpKAHHE
y4eOHOTO MaTepualia, MOCJIEeIOBATeIbHOCTh €r0 W3Yy4YCHHsS, paclpelelieHHe y4eOHBIX 4YacOB, BHIbI
CaMOCTOSITEIIBHBIX paboT, TeMaTHKa pedepaToB (IOKIAIOB), UHIUBUAYAIbHBIX MPOCKTOB C Y4ETOM
crienu(UKU IpOoTpaMM HOArOTOBKH KBATH(PHUIIMPOBAHHBIX pabOUnX, CITyKaIIUX.



2. OBIIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIIUILIVHBI

MaremaTtrka sBisieTCs  (QyHIAMEHTalIbHOH  00me00pa3oBaTeNbHON  JAUCHUILIMHON €O
CIIO)KUBIIMMCS YCTOHYMBBIM COJEpKaHMEM W OOmMMH TpeOOBaHMAMHU K TOJTOTOBKE CTYICHTOB.
OOm1re neny U3y4eHns MaTeMaTHKU TPAJAUIIMOHHO PEATH3YIOTCS B UETHIPEX HAIIPABICHUSIX:

1) obmiee nmpeacraBieHue 00 UACSIX U METO/IaX MAaTEMAaTUKU;

2) UHTEIJIEKTYyaJIbHOE Pa3BUTHE;

3) oBinajieHNuE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;
4) BocuTaTENbHOE BO3/ICHCTBUE.

[Ipodmmmzanus meneir MaTeMaTH4eckoro 0Opa30BaHUs OTPAKAETCS HA BBIOOPE PUOPUTETOB B
OpraHu3anuy y4yeOHOM NeATeNbHOCTU CTYIEHTOB. JlJii TEXHHMYECKOIO, COIMabHO-3KOHOMHYECKOIO
npopuield TpopecCHOHATBHOTO 00pa3oBaHMs BBIOOp IENIeH CMemaeTcss B IParMaTu4eckoM
HaIpaBJICHNUH, NPEAYCMATPUBAIOLIEM YCHIIEHWE M PacIIMpEeHHE MPUKIAIHOIO XapakTepa H3ydeHus
MaTeMaTHK{, NPEUMYIIECTBEHHON OpHMEHTAaMd Ha aJIrOPUTMUYECKHI CTUJIb TMO3HAaBaTEIbHOU
NesITeNbHOCTH. JIJIs TyMaHUTapHOTO U €CTECTBEHHO-HAy4YHOIro mpoduied mnpo¢ecCHOHaIbHOIO
oOpa3zoBaHusi Oojiee XapaKTEPHBIM SIBISETCS YCUJIEHHWE OOIIEKYIbTYPHOW COCTABIISIONIEH Y4eOHOM
JUCUMIUIMHBL C OpHEHTaluell Ha BU3yaJbHO-OOpa3HBIM W JIOTMYECKUHM CTUIM Y4eOHOM paboThI.
N3yuenne maremaTuku Kak TpoduiIbHOM  00IeoOpa3oBaTeibHOW  Y4eOHOW — JIUCIMILIMHEI,
yuuThIBaronie cnenuduky ocauBaeMbix cryneHtamu npodeccuit CIIO unu cneumansHoctu CIIO,
obOecnieunBaeTcs:

* BBIOOPOM Pa3IMUYHBIX MOJIX00B K BBEJCHHIO OCHOBHBIX IMOHSATHII;

* (GopMHUpOBaHMEM CHCTEMbl y4eOHBIX 3ajgaHui, obOecneunBaromux 3IhHEKTUBHOE
OCYILIECTBJICHIE BBIOPAHHBIX LIEEBBIX YCTAHOBOK;

* oOoraiieHueM CHEeKTpa CTUJIeH yueOHOU NEesTeIbHOCTH 3a CUET COIIaCOBaHUS C BEAYLIUMU
NeATeIbHOCTHBIMH XapaKTePUCTUKaMU BbIOPaHHON CHEMAIbHOCTH.

IIpo¢unbHas cocTaBisoNIas OTpaKaeTcs B TPeOOBAHUAX K IOJTOTOBKE CTYIEHTOB B YaCTH:

* 001IEH CUCTEMBI 3HAHUI: COAEP)KaTENIbHbIE IPUMEPBI UCIIOJIB30BAHNUS MAaTEMAaTHUECKUX UAEH
U METO/I0B B IPO(HECCUOHAIBHON JEATENbHOCTH;

* YMEHHUIl: pa3iauuue B ypoBHE TPEOOBAHUHN K CIOKHOCTH MIPUMEHSAEMBIX aJITOPUTMOB;

* IPAaKTUYECKOTO HCIOJb30BAHUS NPHOOPETEHHBIX 3HAHUN M YMEHUH: HHIUBUAYAIBHOTO
y4eOHOro OImbITa B IOCTPOEHHMM MAaTEMaTHMYECKMX MOJENEH, BBIMOJIHEHUH HCCIeI0BaTeIbCKUX
IIPOEKTOB.

Takum oOpa3oM, peanu3anusi COAEp)KaHUS y4yeOHOW JAUCUUIUIMHBI OPHEHTUPYET Ha
IPUOPUTETHYIO POJIb IPOILECCYalbHbIX XapaKTEPUCTUK Y4eOHOH palOoThl, 3aBUCAIIMX OT MPOQUIs
npo(ecCUOHAIBHOTO  00pa3oBaHMsA, IOJydEHMs  OIbITa  MCIOJb30BaHMA  MaTeMaTUKU B
coJiepXkKaTelbHbIX M MPO(ECCHOHAIBHO 3HAYMMBIX CHUTyalUsX 110 CPaBHEHUIO C (OpPMaJIbHO-
YPOBHEBBIMHU PE3YJIbTaTUBHBIMU XapakTepUCTUKaMU oOydeHus. CozaeprkaHue ydeOHOM AMCIUIIIMHBI
pa3paboTaHO B COOTBETCTBUH C OCHOBHBIMHU COJIEpKATEIbHBIMU JMHUSAMU 00y4EHUsS] MaTeMaTHKe:

* anzebpauyeckaa JUHUA, BKIIOYAIONAs CHCTEMAaTHU3ALUIO CBEIEHUM O uuclax; U3ydeHHe
HOBBIX M 0000IeHHEe paHee H3Y4YEHHBIX onepauuil (BO3BEIE€HHE B CTENEHb, U3BJICUYEHUE KOPHS,
norapu(MUpOBaHUE, CUHYC, KOCUHYC, TAaHT€HC, KOTAHI'€HC U OOpaTHbIE K HHUM); U3y4EHHE HOBBIX
BUJIOB UHUCIIOBBIX BBIpDOKEHMH U (OPMYJ; COBEpIICHCTBOBAHUE NPAKTUYECKUX HABBIKOB U
BBIUMCIIUTEIBHOW KyJIbTYPbI, PpAacCIIUPEHHUE U COBEPLICHCTBOBAHHE alreOpanyeckoro amrmapara,
C(OPMHUPOBAHHOTO B OCHOBHOM WIKOJIE, W €ro HNPHUMEHEHHE K pELICHUI0 MaTeMaTU4ecKUX |
MIPUKIIAIHBIX 33/1a4;

* meopemuKo-QyHKUUOHANbHAA JIUHUA, BKIOYAIOIIAs CUCTEMATH3alUI0 M pacIIUpPEHHE
CBEIEHUI O (YHKLUAX, COBEPUICHCTBOBaHWE TpaUUecKHMX yMEHHH; 3HAKOMCTBO C OCHOBHBIMHU
uAesMH W METOJaMH MAaTeMaTH4YecKOoro aHalu3a B o0beMe, TMO3BOJIIOUIEM HCCIEN0BATh
JJIeMEHTapHble (YHKIMU UM pelarbh M[pocTeHine reoMeTpuyeckue, (u3nyeckue | Jpyrue
MIPUKJIIA/IHBIE 33]a4H;

* JUHUA YPAGHEHWUI U HEPAGEHCmE, OCHOBAaHHAs HAa IIOCTPOEHUUM U HCCIEAOBAaHUU
MaTeMaTH4YeCKUX MoOJieNiell, MepeceKaomasics ¢ anredpanyecko M TEOPeTHKO-(YHKIIMOHAIBHOM
JUHUSAMM M BKJIIOYAIOIIas pPa3BUTHE M  COBEPLICHCTBOBAHME TEXHUKHM  alreOpandecKux
npeoOpa3oBaHUil ISl peLIeHUs YpaBHEHHMH, HEPAaBEHCTB W CUCTEeM; (DOPMUPOBAHHE CIIOCOOHOCTH
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CTPOMTH M HCCIENOBATh MPOCTEHUIINE MaTEeMAaTUYeCKUE MOJICNN MPH PELICHHH MPHUKIAJAHBIX 3aiad,
3a]a4 U3 CMEKHBIX U CIIEHUAIBHBIX TUCIIUILIHH;

* 2eomMempuvecKan AUHUA, BKIIOYAONIAs HAIJIIHbIE MPEACTaBICHUS O INPOCTPAHCTBEHHBIX
¢urypax u m3ydeHue UX CBOMCTB, (POPMHUPOBAHHE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
pa3BUTHE CIOCOOOB TE€OMETPUYECKHX HW3MEPEHUH, KOOPAMHATHOTO M BEKTOPHOTO METOJOB IS
peleHsl MaTeMaTHYeCKUX U MPUKIIAJIHBIX 33/1a4;

* cmoxacmuyeckaa JUHUA, OCHOBAaHHAs Ha Ppa3BUTHUM KOMOWHATOPHBIX YMEHHUI,
MPEJCTAaBICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYKAIOIIEro MUpPA.

3. MECTO YYEBHOH JJUCHOUILJIMHBI B YYEEHOM ILJIAHE

VYuebnass aucuuiuinHa MaTteMaTtuka SBISETCS  YU4EOHBIM — IMPEIMETOM  00s3aTelbHOM
npeaMeTHoil obmactu «Maremaruka u uHpopmarukay PI'OC cpemnero obmiero oOpazoBanus. B
po(hecCHOHATFHBIX 00pa30BaTEIbHBIX OPraHU3aALUAX, PEATH3YIONINX 00pa30BaTEIbHYIO POTPAMMY
cpennero oOmiero obpaszoBanusi B npenenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO 0O0IIETro
oOpa3oBaHus, y4yeOHas JucHUIUIMHa Marematuka wu3ydaercs B 0011e00pa30oBaTeIbHOM IIHKIIE
yuebHoro tuana OIIOII CIIO Ha 6a3e oCHOBHOrO 00IIEro 0O0pa3oBaHUS C IMOJyYEHUEM CPETHETO
obmero ooOpazoBanus (IIIIKPC). B yuebnom tumane IIIIKPC yueOnas mucrumniauna Maremartuka
BXOJUT B cOCTaB oOOmMX 00meo0pa3oBaTeNbHbIX Y4YEOHBIX JUCHUIUIMH, (POPMHUPYEMBIX U3
obs13aTenpHBIX 7 mpeameTHbix oomacteir @I'OC cpemnero obiero oopa3oBaHus.

4. PE3YJIBTATBI OCBOEHUS YYEBHOM JUCIHUTILINHBI

OcBoeHnne conepkaHusi ydyeOHOW IUCHUILTMHBI MaTtemaTnka o0ecreunBaeT JIO0CTHKEHHE
CTYJICHTAMH CJIEYIOMHUX PE3YIIbTATOB:

* TUYHOCHIHBIX:

— c(hOopMUPOBAHHOCTh TPEACTABICHUI O MAaTEMAaTHKE KaK YHHBEPCAIBHOM SI3BIKE HAYKH,
CpEIICTBE MOJICTUPOBAHUS SBJICHUN U TIPOIIECCOB, UACSIX U METOJIaX MAaTEeMATHKH;

— T[IOHMMaHHWE 3HAYMMOCTH MATEMAaTHKH JUIi  HAay4YHO-TEXHHYECKOTO  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIECHUS K MaTeMaTHUKE KaK K YacTH OOIIeYeIOBEYECKOW KYyIbTYphI dYepes
3HAKOMCTBO C UCTOPUEH Pa3BUTUSI MAaTEMATUKH, SBOJIIOIIME MAaTEMAaTUUYECKUX UIEH;

— pa3BUTHE JOTUYCCKOTO MBIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, ATOPUTMHIECCKOM
KyJIbTYpbl, KPUTUYHOCTH MBIIUICHUS] HAa YpPOBHE, HEOOXOJAMMOM JyIsl Oyaymied mpodecCHOHAIBHON
NEeSTEBLHOCTH, JIJIsl TIPOJIOJDKEHUS 00pa30BaHus U caM000Opa30BaHMUs;

— OBJAJCHUE MAaTEMATHUYECKHMMH 3HAHUSMHU M YMEHUSMH, HEOOXOJIMMBIMH B ITOBCEIHEBHOU
KU3HHM, JJIA  OCBOCHHMS  CMEXKHBIX  €CTECTBEHHO-HAyYHBIX  JIUCHMIUIMH W JUCHUTLIIMH
poheCCHOHANBHOTO IMKIIA, IS TOJIydeHUs 00pa30BaHUs B 00JIACTAX, HE TPEOYIOIMMX yriayOaeHHOH
MaTeMaTHYECKOM IOATOTOBKH;

— TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHHMIO, B TOM 4YHCIIE CaMOOOpa30OBaHMIO, Ha
MPOTSHKEHUHU BCEH JKU3HU; CO3HATEIHHOE OTHOILIEHHE K HEMpPEephIBHOMY OOPa30BaHMIO KAK YCIOBHIO
yCIenTHoM npodeccnoHanbHOM 1 001ECTBEHHON AEITEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSATEIBbHOH TBOPYECKOM M OTBETCTBCHHOM
JIEITEIbHOCTH;

— TOTOBHOCTh K KOJJICKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTeNbHOM, 00IIECTBEHHO MOJE3HOH, Y1eOHO-UCCIIeIOBATENBCKOM, TPOEKTHON M APYrUX BUAAX
JIeSITeILHOCTH;

— OTHOIIIEHHE K TPO(ECCHOHANBHON AEATEIHbHOCTH KaK BO3MOXKHOCTH y4acTHsl B pEIICHHH
JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MMPOOIIEM;

* MemanpeomMenmublx:

— YMEHHME CaMOCTOSTEIBbHO ONPEAENATh ULEIN JEATEIbHOCTH M COCTaBJATh IJIAHBI
NESTEIBbHOCTH; CaMOCTOATENBHO OCYIIECTBISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESATEIBHOCTD;
HCIIOJIb30BATh BCE BO3MOYKHBIE PECYPCHI JUIsl JOCTUKEHMSI IOCTABIICHHBIX LI€JIeH U peain3alliu MJIaHOB
NeSITEeNbHOCTH; BBIOMPAThH YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CUTYaIUSAX;

— YyMEHHME TMPOIYKTHBHO OOIIaThCS H B3aMMOJICHCTBOBATH B MPOLECCE COBMECTHOM
JEeSITeNbHOCTH, YYUTHIBATh TO3UIMHM APYTUX YYACTHUKOB JEATEIHHOCTH, A(PGEKTUBHO paspeniarh
KOH(JIUKTBI;



— BIIQJICHUE HaBBIKAMH II03HABATEIbHOH, Y4eOHO-HCCIIEAOBATENLCKOM H  MPOEKTHOU
NEeATeIbHOCTH, HaBBIKAMH pa3pelIieHus NMpo0ieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
IIOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB I03HAHMUS;

— TOTOBHOCTH M CHOCOOHOCTP K CaMOCTOSITENbHOH WH(MOPMAIIMOHHO-TIO3HABATEIBHOM
NEATeNbHOCTH, BKIIOYAas YMEHHE OPHUEHTHPOBATHCS B Pa3IMYHbIX HCTOYHHMKAX HWH(POpMAIH,
KPUTHYECKH OLEHUBATb M MHTEPIPETUPOBATh HH(OPMAIMIO, TOIy4aeMyl W3  Pa3IHYHBIX
HCTOYHUKOB;

— BIIQICHUE S3BIKOBBIMH CPEACTBAMU: YMEHUE SCHO, JJIOTUYHO M TOYHO U3JaraTh CBOIO TOUKY
3peHus, UCIOIb30BaTh aJIEKBATHBIE SI3BIKOBBIE CPEACTBA;

— BIIQJICHUC HABBIKAMU ITO3HABATEIHLHOU PeQIIEKCHH KaK OCO3HAHMS COBEPIINACMBIX JCHCTBUN
U MBICIUTENbHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHW, I'paHMI] CBOErO 3HAHHUS W HE3HaHUS,
HOBBIX IIO3HABATEJIbHBIX 33J]a4 U CPEJCTB AJI UX JOCTHKECHHUS;

— LEJEYCTPEMJIEHHOCTh B MOMCKaX U MPUHSATUU PElIeHUN, cOOOPa3UTENIbHOCTh U MUHTYUIINA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIECHUN; CIOCOOHOCTh BOCIPUHUMATH KPACOTY U TapMOHUIO
MUpa;

* npeOMemHIX:

— ¢(hOpMHUPOBAHHOCTH MPEACTABIECHUI O MaTeMaTUKE KaK 4aCTH MUPOBOM KyIbTYpbl U MECTe
MaTeMaTUKd B COBPEMEHHOW LMBUIIM3ALMU, CHOCO0aX OMUCAaHUS SBJIEHUH pPEaJbHOrO MHpa Ha
MaTeMaTHYECKOM SI3bIKE;

— c(hOpMHUPOBAHHOCTh TMPEACTABICHUI O MAaTeMaTHYEeCKHX TMOHATHUAX KaK BaKHEHIINX
MaTeMaTHYEeCKUX MOJENAX, TMO3BOJIAIOUIMX OINUCHIBATh W HM3y4aTh pa3HbIE MPOILECCHl U SIBICHUS;
MMOHMMAaHHE BO3MOKHOCTH aKCMOMaTUYECKOTO MOCTPOESHUSI MaTeMaTHUYECKUX TEOPHii;

— BJQJICHHE METOJAaMM J0Ka3aTebCTB M aJIrOPUTMOB pEIICHUs, YMEHHE HX MPUMEHSTb,
IIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 33]1a4;

— BIJIAJICHUE CTaHJApPTHBIMM IPUEMAMH pEHICHUS PAUUMOHAIBHBIX M HpPAlMOHAIBHBIX,
MMOKA3aTEeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH W HEPABEHCTB, WX CHCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IMPOrpamMM, B TOM YHUCJE JJs MOWCKAa IYTU PEIICHUS M
WJUTFOCTPALIMU PELICHNs YPAaBHEHU U HEPABEHCTB;

— cOpMUPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHSTHUSIX MaTEMaTHYECKOTO aHalIM3a U
WX CBOMCTBaX, BIAJCHHE YMEHHEM XapaKTepHu3oBaTh MOBeleHUE (DYHKIUH, HCHOJIb30BaHUE
MOJTYYEHHBIX 3HAHUH U1 ONIMCAHUS U AaHAIN3a PEAJIbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU MOHATUSAMU O IUIOCKMX W IPOCTPAHCTBEHHBIX TIE€OMETPHYECKUX
¢durypax, MX OCHOBHBIX CBOICTBaX; C(HOPMHUPOBAHHOCTb YMEHHs paclHO3HaBaTh T'€OMETPUUYECKHE
burypsl Ha 4YepTeKax, MOJAENAX M B pEaTbHOM MHUpPE; MPUMEHEHHE HW3YYEHHBIX CBOMCTB
reoMeTpuueckux puryp u Gopmyn [uis pelieHUs FeOMETPHUUECKUX 3a/ad U 3aad C MPAKTUYECKUM
COJIEpKaHUEM;

— c(OpMHUPOBAHHOCTH MPEACTABICHUN O Mpolleccax U SBJICHUIX, UMEIOLIUX BEPOSTHOCTHBIM
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPeaIbHOM MHPE, OCHOBHBIX MOHATUAX 3JIEMEHTAPHOMI
TEOPUHM BEPOSITHOCTEH; YMEHUN HAXOAWTh U OICHUBATh BEPOSTHOCTH HACTYIUICHHUS COOBITUN B
MPOCTENIINX NTPAKTUYECKUX CUTYAlUSIX U OCHOBHBIE XapaKTEPUCTUKU CIy4alHbIX BEJIHYUH;

— BJIAQJICHUE HABBIKAMM HCIIOJIb30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IpU PELICHUH
3azay.

5. COAEP KAHUE YUEBHOU JUCHHUIIIUHBI
BBenenue.

Martemartuka B Hayke, TEXHUKE, SKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTUIECKOM

nestensHOCTH. Llenu v 3amaun n3ydeHnus MaTeMaTHKU ipu ocBoeHuu npodeccuii CIIO.
Pa3BuTHe NOHATHS 0 YHCJ]IE.

lensle u paumoHanbHele uucia. JleiictButenbHble uucna. [IpuOnrkeHHBIE BBIYHCICHUS.

KomruiexcHble yncia.
KopHu, crenenu u jgorapugmel.

Kopuu mn cremenu. KopHu HaTypaidbHOM CTENEeHW M3 yuciaa U UX cBoMcTBa. CTenmeHu c
palMOHANBHBIMM TOKa3aTels MU, HUX CBoiicTBa. CTenmeHu ¢ JIEHCTBUTEIbHBIMU MOKAa3aTEIsIMU.
CBolicTBa CTENEHH C AEHCTBUTENLHBIM ITOKAa3aTEIIEM.



Jlorapugm. Jlorapudm uucina. OcHOBHOE JoOrapuMHUUECKOE TOXKACCTBO. JlecATUUHBIE U
HaTypaibHble Jorapudmel. [lpaBuna aelictBuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanne auaredpamyveckux BbipaxkeHuil. [IpeoOpazoBaHue palMOHAIbHBIX,
UppaIMOHAIBHBIX CTETICHHBIX, MOKA3aTebHBIX U JIOTAPU(YMUIECKUX BHIPAKCHUM.

IIpakTuyeckue 3aHATHA. ApudMeTHYecKHe JeHCTBUS HaJ YHUCIAMH, HaXOXICHUE
NPUOJIMKEHHBIX 3HAYCHUI BEIMYUH U MOTPEIIHOCTEH BBIUMCIICHHH (aOCOTIOTHON M OTHOCHUTEIIBHON),
CPaBHEHHE YHUCJIOBBIX BBIPDAKECHMMI. BBIYMCIIEHME M CpaBHEHUE KOpHEH. BBINOJIIHEHHME pacyeToB C
pagukanamu. PemeHune uwppanuMoHaibHbIX ypaBHEHMH. HaxoxkiaeHrne 3HAUYEHUH CTENEeHel C
panroHanbHBIMU ToKa3aTensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBanus BbIpaKeHUH, COAEpPIKAIIIX
cTerneHu. Penienne nmoka3arenbHbIX ypaBHeHUN. Pemenne npukinaaneix 3aaa4d. Haxoxaenue 3HaueHui
norapugma 1o Ipou3BOILHOMY OCHOBaHHIO. [lepexoa OT 0JJHOro OCHOBaHUS K Apyromy. Berancienne
u cpaBHeHHe JyorapudmoB. JlorapudmupoBaHue W TOTEHIMPOBAHWE BBIpAKCHUN. [IpuOmmKeHHBIC
BBIYMCIICHUS U pellIeHrs NPUKIAHbIX 3a7a4. Perenne norapuMuueckux ypaBHEHUH.

OCHOBBI TPUTOHOMETPUHN
OcCHOBHbBIE IOHATHS

Pannannas mepa yria. BpamarensHoe asuxenue. CHHYC, KOCHHYC, TAaHT€HC M KOTaHTEHC
YHUCIa.

OcCHOBHBIC TPUTOHOMETPHYECKHE TOKAECTBA

@opmyinbl puBeneHusa. @opmyibl cnoxeHus. Popmynsl ynBoeHUsT POpMyIIbl TOJOBUHHOTO
yria.

IIpeoOpa3oBanus NpocTedINX TPUTOHOMETPUYECKUX BbIPAKEHH I

[IpeoGpa3oBaHre CyMMbI TPUTOHOMETPUYECKHX (YHKIMI B MPOU3BEICHUE U MTPOU3BEICHUS B
cyMMy. BripakeHne TpUroHoMeTpHUecKuX PYHKIHNA Yyepe3 TaHI'€HC MOJIOBUHHOTO apTyMEHTa.

Tpuronomerpuyeckue ypaBHeHHUsl 1 HePaBEeHCTBA

[Ipocreiiiie  TpuroHomerpuueckue ypaBHeHusd. [Ipocreiiline  TPUTOHOMETPUYECKHE
HEpaBEHCTBA.

OoOpaTHble TPpUTOHOMeTpHYeckHe PyHKIMHU. APKCHHYC, ApPKKOCHHYC, ApKTAHTEHC.

IIpakTuyeckue 3aHATUA. PanvaHHbBIi METON HM3MEPEHHUS YIVIOB BpAIIEHUS MW CBSI3b C
rpagycHoil Mepoi. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKAECTBA, (HOPMYIBI CIIOKEHUS, YIBOCHUS,
npeoOpa3oBaHUE CYMMBI TPHUTOHOMETpUYECKMX (YHKIMA B TPOU3BEACHHE, MpeoOpa3oBaHUe
MIPOU3BEACHUA TpUTOHOMETpUYeckux GyHKuud B cymmy. [Ipocreiiliue TpPUTOHOMETpPHUYECKHE
ypaBHEHUsT U HepaBeHcTBAa. OOpaTHble TPUTOHOMETpUYECKHe (GYHKIMH: apKCHUHYC, apKKOCUHYC,
apKTaHI'€HC.

DYyHKIUM, UX CBOMCTBA U TpaduKkn

®ynknuu. O61acTh OmpeneneHuss 1 MHOKECTBO 3HaueHUi; rpaduk (QyHKIUH, MOCTPOCHHUE
rpadukoB PyHKUMHN, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiictBa  QpyHkuMu. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHHUYECHHOCTD,
NepUOIUYHOCTh. [IpoMexyTku Bo3pacTaHusi U yObIBaHHs, HAauOOJbIIEe U HAUMEHbIIEE 3HAYCHUS,
TOYKH SKcTpemyMma. ['paduyeckas unrtepnperarms. [Ipumepsl (QyHKIMOHAIBHBIX 3aBHCHUMOCTEH B
pealIbHBIX Mpoleccax U sABNeHUsX. Apupmerndeckue onepauuu Haja QyHkusMu. CrnoxHas QyHKIUsA
(xommnosunus). [lonsaTue o HempeprIBHOCTH (QYHKIIHH.

Oo0paTtnble ¢pynkuuu. OO6nacTh ompeneneHus UM o0NacTh 3HAYEHUH OOpaTHOW (YHKIIHH.
I'paduk oOpaTHOI DyHKIHH.

CrenenHnble, NOKa3aTeJbHbIC, TOrapu(pMUYECKHE U TPUTOHOMETPHUYEeCKHe (PYHKIHH.
OOpaTHbIe TPUTOHOMETPHYECKHE (PYHKIHMHI

Omnpenenenus  ¢yHkuui, wux cBodictBa u rpaduku. IlpeoOpazoBanust rpadukos.
[TapannenpHplil EPEHOC, CUMMETPHS OTHOCHTEIBHO OCEM KOOPAMHAT U CUMMETPHUSI OTHOCHUTEIIBHO
Hayajla KOOpJIMHAT, CHMMETPHUS OTHOCHUTENIBHO NPSMOM y = X, PacTsDKEHHE M CXKaTHE BJOJIb OCEU
KOOpJUHAT.

IIpakTnueckne 3aHaTHA. lIpuMepsl 3aBUCUMOCTEM MEXIy NEPEMEHHBIMM B pEabHBIX
mporeccax M3 CMEXHBIX auciumuinH. Omnpenenenue ¢ynkuuil. Iloctpoenne u yrteHue rpapukoB
¢bynkuuit. MccnenoBanue ¢yHkiuu. CBOWCTBA JTUHEWHOW, KBaJpaTMYHOW, KyCOUHO-JIMHEHHON u
npoOHo- nuHelHON ¢yHKiuMil. HenpepsiBHble U nepuoauueckue (GyHkiuu. CBOHCTBa U Tpaduku
CHHYCa, KOCHHYCa, TaHreHca W KoTaHrenca. OOpaTHble ¢yHKUIUMM H ux rpaduku. OOparHble
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TpuronoMmerpuyeckne QyHkiuu. IIpeoOpaszoBanus rpaduka ¢ynkuuu. ['apmonmveckue kosieOaHus.
[Mpuknaaneie 3amaun. IlokaszarenbHble, JorapuMUYECKUE, TPUTOHOMETPUYECKHE YpaBHEHHUS U
HEPAaBEHCTBA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocaenoBareabHocTH. CrocoObl 3aJaHMs W CBOMCTBAa YHCIOBBIX IIOCIIEAOBATEIHLHOCTEH.
[lonsTe o mpenene nocinenoBareabHOCTH. CyllleCTBOBaHUE NpeEJielia MOHOTOHHOW OrpaHMYEHHOU
nocienoBarenpHocTd.  CyMMHMpoBaHHE — IOC/IE€NOBaTelbHOCTEH.  beckoHeuHo — yObIBaromias
reoMeTpHUUEecKas MPOrpeccus U ee cymma.

IpousBoanas. [lonsarne o mpom3BOAHOW (PYHKIUH, €€ TCOMETPUYECCKUH U (PUIUICCKUI
CMBICII. YpaBHEHHE KacaTedbHOW K Tpaduky Qyakmun. IIpowsBogHBIE CyMMBI, pa3HOCTH,
MpOU3BEICHUs, dYacTHbE. [IpoW3BOOHBIE OCHOBHBIX dJeMEHTapHBIX GyHKIuH. Ilpumenenue
MPOM3BOJIHOM K WCCIICIOBAHUIO (QYHKIHMA H MOCTpoeHuio TpadukoB. I[IpomsBoanbie 0OpaTHOM
GYHKIMM W KOMHOO3MIMHU (QyHKUMH. IIpuMepsl HCNONb30BaHUS MPOU3BOJHOW JJIsi HAaXOXKICHUS
HaWIy4dlllero pelleHuss B MPHUKIAJHBIX 3ajadax. BTopas mnpousBojHas, €€ TI'€OMETPUYECKUH U
¢uznueckuit cmpica. HaxoxaeHue ckopocTu A1 mpoliecca, 3aJaHHOro (popmysioi U rpagukoMm.

IlepBooOpa3nasi u unTerpaJ. [IpuMeHeHue OMNpPEAENIEHHOTO0 WHTErpaja Ijsi HaXOXKICHHS
wiouaau KpuBoJMHEWHON Tpaneunu. @®opmyna Herorona—IJleiiOnuna. Ilpumepsl npuMeHeHus
MHTErpaia B (pu3uKe U reOMEeTpUu.

IIpakTnueckue 3ansiTus. Yucnosas nociae0BaTeNbHOCTh, CIOCOOBI €€ 3a/1aHu s, BIYMCIICHUS
YJIeHOB  TocienoBaTenbHOCTH. [lpenen  mocnenoBartenbHOCTH.  beckoHeuHo — yObIBaromias
reomeTpuueckas nporpeccus. IIponsBogHas: MeXaHUYECKUI U T€OMETPUYECKUI CMBICI IIPOU3BOIHOM.
VYpaBHenue kacarenbHoi B oOmiem Buje. [lpaBuna u dopmynsl nuddepeHurpoBanus, Tabnuia
MIPOM3BOJIHBIX 3JeMeHTapHbIX G¢yHkuui. HMccnenoBanue QyHKIMHM C TOMOIIBIO MPOU3BOIHOM.
Haxoxnaenve HanOoJbIIero, HaWMEHBIIETO 3HAUEHUS W OKCTPEMAJbHBIX 3HAYEHUH QYHKIUU.
HNuterpan u mnepBoobOpaznas. Teopema Helorona—IJleitonnmna. IlpumeHenne wuHTErpama K
BBIUMCJIEHUIO (PU3NYECKUX BEIMUYUH U IUIOINACH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs] M CHCTeMbl YPaBHEeHHH. PalnyoHanbHbIE, MppAllMOHANBHEIE, [T0KA3aTEIbHBIE U
TPUTOHOMETPUYECKHE YPABHEHMS U CHCTEMBI. PaBHOCHMIBHOCTH ypaBHEHUH, HEPABEHCTB, CHCTEM.
OcHOBHBIE TpUEMBl HUX pelleHHs (pa3IoXKEeHWe Ha MHOXHTEIW, BBEICHUE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, TpapuuecKuii METOI).

HepasencrBa. PanmonanpHble, MppallMOHAJIBHBIC, NOKA3aTEJIbHBIE U TPUTOHOMETPUYECKHE
HepaBeHCTBa. OCHOBHBIE ITPUEMBI UX PELICHUS.

Hcnoab3oBanue cBOMCTB U rpadukoB (PyHKIUI NIPU pellleHn YPABHEHUI M HEPABEHCTB.
Mertona uHTEepBasIOB. M300pa’keHre Ha KOOPAMHATHON TIJIOCKOCTH MHOKECTBA PEIICHUA YpaBHECHUH U
HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CUCTEM.

Ilpuknagueie  3aga4yu. IlpuMeHeHHMe  MaTeMaTH4ECKMX  METOAOB I PELICHHS
coJiepKaTebHbIX 3aJad U3 Pa3jIMUHbIX OOJlacTe Hayku M NMpakTHUKU. MHTeprperanus pe3yibrarta,
YUET pealbHbIX OrPAHUYCHUHN.

IIpakTuuyeckue 3ansitus. KopHu ypaBHeHuil. PapHocmiibHOCTB ypaBHeHu#. [IpeoOpa3oBanue
ypaBHeHuil. OCHOBHBIE ITPUEMBI pPELICHHS ypaBHEHUU. Pemenne cucreM ypaBHeHuil. Mcnonb3oBanue
CBOMCTB M I'pauKOB (PYHKIMH JUIsl pellieHUs] ypaBHEHUI U HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOATHOCTEM
DJIeMeHTbI KOMOMHATOPHUKH

OcHOBHbBIE MOHATHA KOMOMHATOPUKHU. 3a/laud Ha MOJCYET YUCIIa pa3MEIIeHUH, IepeCTaHOBOK,
coueranuil. Pemenue 3amau Ha mnepebop BapuantoB. Popmyna OuHoma HproTona. CoiicTBa
OnHOMMHANIBHBIX K03 durmenton. Tpeyronpuuk [Tackans.

DJIEeMEeHTBI TEOPHHU BEPOATHOCTEH

CoObITHE, BEpOSTHOCTb COOBITHS, CIIOKEHHE W yMHOKeHHe BeposTHocTed. IloHsTne O
HE3aBUCUMOCTH coObITHH. J[uckpeTHast ciydaiiHasi BEIMYMHA, 3aKOH €€ pacmpereneHus. YucioBble
XapaKTePUCTUKU JUCKPETHOH ciydaiiHoil BennuuHbl. [loHsTHE 0 3aKOHE OOJIBIINX YHCEIL.

JIeMeHTBhI MAaTeMATHYECKO CTATHCTHKHU



[IpencraBnenne nAaHHBIX (TaONWIBI, OUArpamMMbl, TpaduKH), TEeHEpaldbHas COBOKYIMHOCTH,
BbIOOpKA, cpenHee apudpmernyeckoe, mMeauana. [loHsATHE O 3agauyaXx MaTeMaTHYeCKOW CTaTHCTUKH.
Pemenne npaktuyeckux 3aad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/I0B.

IpakTuyeckue 3aHATHA VcTopus pa3BUTHUS KOMOMHATOPHKH, TEOPUU BEPOATHOCTEH U
CTaTUCTHMKM W HX pOJb B pa3IMYHBIX cdepax uUeIOBEUYECKOM KusHeaesTenbHOocTH. [IpaBuia
KOMOMHATOpHKH. Pemenne koMOMHATOPHBIX 3a7a4. Pa3menienus, coueTanus ¥ nepectaHoBKH. bruHom
Herorona u tpeyronsnuk Ilackans. [Ipuknangasie 3amaun. Kitaccuueckoe ornpeneneHne BEpOsTHOCTH,
CBOICTBa BEPOSATHOCTEM, TEOPEMA O CYMME BepOsATHOCTEN. Brruncienue BepostHocTel. [Ipuknannbie
3anau. [IpencraBienue ynucinoBbiX AaHHbIX. [IpukiagHble 3a1aun.

IF'EOMETPUA
IIpsiMble U NJIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHue IByX NpsMbIX B HpocTpaHCTBe. llapamnenbHOCTh NpsSAMON U
mockoctd.  IlapamnensHocTh  mmockocTed.  llepneHAMKynspHOCT OPSIMOM M IUIOCKOCTH.
[lepneHuKyIIslp M HaKJIOHHAs. YTOJI MEXAY NPSAMOU U IFIOCKOCTBIO. /J[ByrpaHHBIN yroia. Yroa Mexay
mockocTsMU.  [lepneHauKyIsIpHOCTh  JBYX  IJIOCKOCTeH. ['eoMerpmueckue mpeoOpa3oBaHHs
MIPOCTPAHCTBA: NapaUIETbHBIM MEPEHOC, CHUMMETPHUS OTHOCHUTEIBHO IUIOCKOCTU. IlapannenbHoe
npoexktupoBanue. [1nomanp oproronanbHoi npoekuuu. M300paxeHne npocTpaHCTBEHHBIX (UTYD.

MHoOrorpaHHMKH

Bepmmnbl, pebpa, rpanu MHororpaHHuka. PasBepTka. MHororpanubie yribl. Beimykibie
MHororpaHHuku. Teopema Onnepa. Ilpusma. Ilpsmas m HaknonHas npusma. [IpaBunbHas npusma.
[Mapannenenunen. Ky0.12 ITlupamupga. IlpaBunpHas nupamuga. YceueHHas nupamujaa. Terpasnp.
Cummerpun B KyOe, B mnapauienenunesne, B npusMme u nupampzae. CeueHus KyOa, NpU3MBI U
nupamunabel. [lpencraBieHre o NOpaBUIbHBIX MHOTOTpaHHUKaxX (TeTpalsape, KyOe, OKTaszpe,
J0IeKadIpe U UKOCadpe).

Tesia ¥ MOBEPXHOCTH BpalleHUs

Hunuaap u koHyc. YcedeHHBIM KoHyc. (OCHOBaHHME, BBICOTa, OOKOBas TOBEPXHOCTb,
oOpa3yromas, pa3BepTka. OceBble CEUeHHs U CeueHus, nmapaenbHple ocHoBaHuio. [lap u cdepa, ux
ceuenus. KacatenbHas maockocTh Kk cdepe.

HN3MepeHusi B reomeTpuu

O6bem u ero wusmepenue. HuterpanpHas ¢opmymna oObema. Dopmynbl oObema Kyoa,
MPSIMOYTOJIBHOTO Mapaiesienunena, Tpu3Mel, uuHapa. Gopmynsl o6beMa MUpamMHuabl U KOHYcA.
dopMmyIbl IIIOIMIAIU MOBEPXHOCTEN HUIMHAPA U KoHyca. DopmMyiibl 00beMa mapa U IIoaau chepsl.
[Tono6ue Ten. OTHOMIEHUS IJIOMIAIEH TOBEPXHOCTEH M 00BEMOB TOI0OHBIX TEII.

KoopaunaTbl 4 BEeKTOPbI

[IpsimoyronbHast (ekapToBa) cUCTEMa KOOPAMHAT B MpocTpaHcTBe. Dopmyrna pacCTOSHUS
MEXIY IBYMSI TOUKaMU. Y paBHEHUS c(hepbl, INIOCKOCTH U MPSIMOM.

Bekropel. Moaynb BekTopa. PaBeHcTBO BeKTOpOB. ClioKEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha uyuciio. Pas3noxeHue BEKTOpa NO HaAMpaBiICHUSAM. YTOJ MEXAYy IByMs Bekropamu. Ilpoexuus
BEeKTOpa Ha ock. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEAECHUE BEKTOPOB.

Hcnonbs3oBaHne KOOPAUHAT U BEKTOPOB MPU PEIICHUHA MATEMATUUECKUX U MIPUKIIAIHBIX 33]1a4.

IpakTtuyeckne 3ansaTus [Ipu3HakM B3aUMHOTO pAaCHOJIOKEHUS MNPAMBIX. YTOJI MEXKIY
npsAMbIMU. B3anMHOE pacnojokeHHe NpsMbIX U IUIOCKOCTed. [leprneHauKynsp W HakJIOHHAs K
IUIOCKOCTH. YTOJ MEXAY IPSAMOU U INIOCKOCTBIO. T€opeMbl O B3aMMHOM PACHOJIOKEHUH INPIMON U
IJIOCKOCTH. TeopeMa 0O Tpex mnepneHaukyiasapax. [Ipu3Haku U CBOMCTBA MAapajuIENbHBIX U
MEPIICHAMKYISIPHBIX IUIOCKOCTEHW. PaccTossHue OT TOYKM 10 IUIOCKOCTH, OT IMPSMOW J0 IUIOCKOCTH,
paccToOsiHuE MEXAY IUIOCKOCTSAMHU, MEXIY CKPEIIMBAIOIIMMUCS MNPSIMBIMU, MEXIY IPOU3BOJILHBIMHU
¢durypamu B mpoctpanctBe. [lapannenbHoe MpoeKTHPOBAaHUE U €ro CBOMCTBA. Teopema O IUIOmMIaAu
OpPTOTOHANILHOM MPOEKIIMU MHOTOYTOJbHUKA. B3auMHOE pacmonokeHne MpoCTPaHCTBEHHBIX (QUTYP.
Paznuunbie Buapl MHOTOTpaHHUKOB. WX wu3oOpaxenws. CedeHus, pa3BEPTKH MHOTOTPAHHUKOB.
[Inomane mnoBepxHOCTH. Bunael cummerpuit B mpoctpaHcTBe. CHUMMeETpus Tell BpallleHUs U
MHOTOTPaHHUKOB. Beruncnenue iomaaeit u oobemoB. Bekropsl. JlelictBus ¢ Bekropamu. [lekapToBa
CHUCTeMa KOOpIWHAT B TPOCTPAHCTBE. YpaBHEHHE OKPYKHOCTH, cepsl, TUIOCKOCTH. PaccrosiHue
MEXIy TOYkKamH. JIeWCTBHS C BEKTOpaMH, 3aJlaHHbIMU KoopJauHaTtamu. CKajsipHOE MNpPOU3BEACHHE
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BEKTOPOB. BekTopHOE€ ypaBHEHME TMPAMOM H IUIOCKOCTH. Vcronp30BaHME BEKTOPOB IIPHU
JI0Ka3aTelIbCTBE TEOPEM CTEPEOMETPHUN.

TEMBbBI UCCJIENOBATEJBCKUX U PEOEPATUBHBIX PABOT

* HenpepbiBHBIE IpO0OU.

* [IpumeHeHne CI0KHBIX IPOLEHTOB B SKOHOMUUYECKUX pacyeTax.
* [TapamienibHOE IPOEKTUPOBAHUE.

* CpeqHue 3Ha4€HUs U UX IPUMEHEHHUE B CTATUCTHUKE.

» BextopHOe 3aaHue NpsIMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE.
* Cl10)K€HHE FTapMOHUYECKUX KOJIEOaHUI.

* ['paduueckoe pemeHne ypaBHEHU 1 HEPABEHCTB.

* [IpaBuibHBIE M OTYPAaBUIbHBIE MHOTOTPAHHUKH.

* Konnueckue ceueHus: U UX NIpUMEHEHUE B TEXHUKE.

* [Tonstue nuddepenimana u ero NPUIOKEHHS.

* CxeMbl IOBTOPHBIX UCHIBITAaHUN bepHymiu.

* lccrienoBanne ypaBHEHUN U HEPABEHCTB € IapaMeTPOM.

6. TEMATHYECKOE INTAHUPOBAHUE YYEBHOWM JUCIATIIMHBI MATEMATHKA

6.1. O6beM yueOHOI IMCUMITIMHBI M BU/ABI Y4eOHOM padoThl

Buna yueOHo# padoThI Koauuecmeo
Yacoe
MakcumaJibHasi yueOHasi Harpy3ka (Bcero) 427
CamocrosiTesibHasi padoTa CTYJAeHTOB (BCero) 142
Oobs13aTesIbHAs AyTUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 285

B TOM YHCJIC:
J1a00paToOpHBIC PAOOTHI -
MPAKTUYCCKHUE 3aHSATHS -
KOHTPOJIbHBIC PA0OTHI

IIpome:kyTounasi arrecTanus B GopMme dK3aMeHa
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HaunmenoBanme Conepxxanue y4eOHOro MarepuaJa, JadoparopHubie padoThbl U MPAKTHYECKHE 3AHATHS, O0beMm | YpoBen
pa3esioB U TeM CaMOCTOSITe/IbHAS padoTa CTY/IeHTOB 4acoB b
OCBOCHH
s
1 2 3 4
I kypc, 1 cemecTp
BBenenue. Conepxxanue yueOHOro MarepuaJa: 2
MareMartuka B HayKe, TEXHUKE, JKOHOMHKE, HHHOPMAITMOHHBIX TEXHOJIOTHUAX U MPAKTUIECKOM 1
nesitenbHOCTH. Llenu v 3aaun n3ydeHust MaTeMaTUuku mpu ocBoeHuu npodeccuit CI10
PA3JEJI 1. AJITEBPA 42
Tema 1.1. Cojaep:kaHue yueOHOr0 MaTepuajia 12
Pa3zButue nonsarus 1. [lenble U pallMOHAJIBHBIEC YHCIIA. 1,2
0 Yucae 2. | JlelicTBUTENLHEIE YUCTIA
3. | [Ipubnmmxennbie Beraucienus. [IpuOimkenHoe 3HaYeHNe BETMYUHBI U TIOTPEITHOCTH MPUOIIIKEHHH. 1,2
4 KommiekcHbie uncna u apudmeTndeckue onepanuu HaJl HUMHA. KoMIUIeKCHBIE Yucia U KOOpAUHATHAS 1,2
MJIOCKOCTb.
5. | Pemenue 3amay o teme « KoMIuiekcHbIE YnCIa» 2,3
6. | Apudmernueckue ICHCTBUS HAJ YHCIAMH, HaXO0XJICHUE TMPUONIKCHHBIX 3HAYCHUM BEIUYMH U 2,3
TOTPEITHOCTEN BRIUMCIECHUH (aOCOTIOTHON M OTHOCUTEIHHOM ), CPABHEHNE YUCIIOBBIX BRIPAKECHUI
CamocTrosiTesibHasi padoTa CTY/J1€HTOB: 8
CucremaTnueckas mpopabOTKa KOHCHEKTOB 3aHATHI, y4eOHOIl JHUTepaTypbl, BBIIIOJHEHUE MPAKTUYECKUX
3amaHuil. [logroToBka BBICTYIUIEHHMI MO 3aJaHHBIM TeMmaM, JIOKJIAI0B, pedepaToB, 3cce, MHIAUBUAYATILHOTO
MIPOEKTAa C UCTIOIB30BAHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHH U Jp.
TemaTuka BHeayIMTOPHOI padoThi(pedepaToB (I0K/IA10B), HCCIEN0BATEIbCKUX MPOEKTOB):
HenpepsiBHbIe qpo6H.
Tema 1.2. Conepaanue y4e0HOro MaTepuaJjia: 30
Kopuu, crenenu n 1. KopHu HaTypabHOM CTeneHn U3 Ynciia U UX CBOMCTBA 1,2
Jorapupmbi 2. | Beruncrienue u cpaBHeHHE KOpHEH. BhImomHeHne pacyéroB ¢ paMKaIaMu. 2,3
3. | CreneHs ¢ palMOHAJIbHBIM ITOKA3aTeNeM, MX CBOMCTBA 1.2
4 Pemienne npparmioHanbHbIX ypaBHEHMNH. HaxoxKaeHHE 3HaYEHUI CTENEHEN ¢ PalMOHAIBHBIMU TOKA3aTEISIMU. 2,3
CpaBHeHuE CTETICHEN.
5. | Cremnens ¢ nelcTBUTENBHBIM TIOKa3aTenieM. CBOMCTBA CTENEHH C ICHCTBUTEIILHBIM ITOKA3aTEIIEM. 1,2
6. | IlpeoOpazoBaHMs BIpayKEHHH, COAEPIKAIIMX CTEIEHH. 2,3
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Pemenune nokazarenbHbIX YpaBHEHHUI.

2,3

7
8. | PemeHune npukiaHBIX 331249 CO CIIOKHBIMH MPOIICHTAMH. 2,3
9. | Jlorapudwm. Jloraprdm uncrna. OcHoBHOE JorapudmMudeckoe ToxIecTB0. CBOHCTBA JIOrapru(MoB. 1,2
10. | Haxosxmenure 3Ha49eHuit Jlorapudma 1o IMpor3BOJIFHOMY OCHOBAHHIO. 2,3
11 | Jlecsirmunble 1 HaTypasibHbIE Jorapugmbl. DopMmyria mepexo1a K HOBOMY OCHOBAHHIO. 1,2
12. | Beruucnenue u cpaBHEHHE JTOTapr(pMOB. 2,3
Tema 1.3. 1. | IlpeoOpazoBanws anredpandecKux BeIpakeruil. JlorapudmMupoBaHwe U TOTCHIMPOBAHNE BEIPAKCHHI. 2,3
IIpeoGpa3oBanue 2. | Pemenne norapnMiudecKux ypaBHEHHIA. 2,3
aJaredpanvecKux 3. | KontpoJsHasi padora «KopHu, cTeneHu u iorapupmbn
BbIpaKeHHii CamocrosiTesibHas padoTa CTY/A€HTOB: 14
Cucremarnyeckasl MpopadOTKa KOHCIEKTOB 3aHATHH, YYeOHOHW JUTEPaTyphl, BBIMOJHEHUE MPAKTUYCCKHX
3aganuid. [loAroToBKa BBICTYIUICHHWH O 33/JlaHHBIM TeMaM, JIOKIAJ0B, pedepaTroB, 3cce, HHIUBHUIYaTbHOTO
MPOEKTa C UCTIOJIb30BAHUEM UH(POPMAIIMOHHBIX TEXHOJIOTHH U JIp.
TemaTuka BHeayIMTOPHOI padoThi(pedepaToB (I0KIAT0B), HCCIEN0BATEIbCKUX POEKTOB):
IprveHeHne CII0’KHBIX IPOIIEHTOB B SKOHOMUYECKHX pacyeTax.
PA3JIEJI 2. IT'EOMETPHUS 26
Tema 2.1 Conep:xanue y4eOHOT0 MaTepuasia: 6
IIpsimble n 1. | B3aumHOe pacroioykeHue IBYX NPsIMBIX B IPOCTPAHCTBE 1
TJIOCKOCTH B 2. | Tlpu3HaKy B3aMMHOTO PACIIONIOXKEHUS TIPSIMBIX. 2,3
NPOCTPAHCTBE 3. Yron Mmexay npsMbIMH. 12
( Ha4aJ10)
Hroro 3a 1 cemectp 50
1 kype 74
2 cemectp
PA3JIEJI 2. IT'EOMETPUSI
Tema 2.1 Conep:xaHue y4e0HOT0 MaTepuajia: 20
Ipsimbie u 1. | TlapamtenbHOCTB MPSIMO# 1 TNIOCKOCTH. [lapaiuienbHOCTh TIIOCKOCTEH. 1,2
MJIOCKOCTH B 2. | Ilpu3Haku 1 CBOMCTBA MapasUICIIbHBIX INIOCKOCTEH 2,3
NPOCTPaHCTBE 3. | [lepnenmKyIsspHOCTD NPSIMOM U TWIOCKOCTH 12
( mponoskenne) 4. | llepnenauKyInsip ¥ HAKJIOHHBIE 2,2
5. | Yron Mexay npsiMoii ¥ TIOCKOCTEIO. TeopeMbl 0 B3aMMHOM PACIIOI0KEHUH MPSIMO | TIOCKOCThI0. Teopema o 2,3
TPEX MEPIICHMKYIISPax
6. | JIByrpaHHbIi yroii. Yroi Mex/1y INIOCKOCTSMU 1,2
7. | TlepneHwmKyISIPHOCTB IBYX INIOCKOCTEH, PU3HAKU U CBOMCTBA. 2,2
8. | Paccrostue OT TOUKH JI0 TNIOCKOCTH, OT NPSIMOH JI0 TIJIOCKOCTH, PACCTOSIHUE MEXTY 2,3
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TIOCKOCTSIMH, MEX/Ty CKPEIIMBAIOIIMECS TPSIMBIMH, MEXTY TIPOM3BOIBHBIMH (PUTypaMu
B IIPOCTPAHCTBE.

9. | 'eomerpuueckue npeodpazoBaHMs MPOCTPAHCTBA: MAPALICIBHBINA MEPEHOC, CHMMETPUs OTHOCHTEIBHO 2,3
mwiockoctu. [lapamiensHoe mnpoekTtupoBanue. Ilmomane OpPTOrOHAIBHOW NPOEKUIMH MHOTOYIOJbHUKA.
N300pakeHre MpOCTPaHCTBEHHBIX (PUTYD.
10. | KonrposbHasi padora «IIpsiMble H MJIOCKOCTH B IPOCTPAHCTBE 2,3
CamocrosiTesibHasi padoTa CTY/AeHTOB: 16 2,3
Cucrtemaruyeckasi mpopabOTKa KOHCIEKTOB 3aHSATHHA, y4eOHOUW IJMTepaTyphl, BBINIOJHEHHWE NPAKTUYECKUX
3amannid. [loAroToBKa BBICTYIUICHHN TIO 33/JlaHHBIM TeMaMm, JOKJIaIoB, pedeparoB, dcce, WHAMBUIYAIBHOTO
MPOEKTa C UCTIOIH30BaHUEM WH(OPMAIIMOHHBIX TEXHOJIOTHIA U JIp.
TemaTuka BHeay1uTOPHOIi padoThI(pedepaToB (1I0KJIAA0B), HCCIIEA0BATEILCKUX IIPOEKTOB):
[lapannensHoe NpoeKTUpOBaHMKE.
PA3AEJ 3. KOMBUHATOPUKA 16
Tema 3.1. Conep:xanue y4eOHOro MaTepuaJjia:
DJIeMEeHTBbI 1. | Ucropust pa3ButHsi KOMOMHATOPUKH, TEOPHU BEPOSTHOCTEN M CTATUCTHKU U MX POJb B PA3IMUHbIX cdepax 1
KOMOUHATOPUKH YeJI0BEYECKOM JKU3HEIEATEIbHOCTH.
2. | OcHOBHBIE IOHATHSI KOMOMHATOPUKH. [ IpaBrita KOMOMHATOPHKH. 1,2
3. | Pemenne koMOMHATOPHBIX 337124 HA IepeOOp BapUaHTOB | TIO TIPABIITY YMHOYKCHHUSI. 2,3
4, [lepecranoBku. Pa3zmenienus. Coueranust 1 MX CBOMCTBA. 1,2
5. 3ajaur Ha TIOZICYET YMCIIa Pa3MEIICHUH, IIePEeCTaHOBOK, COYCTAHH. 2,3
6. | bunommansHas Gopmyna Hetotona. CBoiictBa OnHOMHATBHBIX KOd(duimenToB. Tpeyromsank [Tackass. 1,2
7. bunom Hetorona. Tpeyronbuuk [lackamns. [pukiiaassie 3amaqu. 2,3
8. | KonrpoJsibHasi padoTa «jieMeHTbl KOMOMHATOPHKID) 3
CamocrosiTesibHasi padoTa CTY/JAeHTOB: 5 3
CucremaTnueckas mpopabOTKa KOHCHEKTOB 3aHSATHH, y4eOHOU auTepaTypbl, BBIIOJHEHHE MPAKTHUYECKUX
3aJaHUH.
PA3JIEJI 4. I'EOMETPUS 22
Tema 4.1. Conepaanue y4e0HOro MaTepuaJia:
Koopaunatel u 1. | IlpsmoyrompHas (JIekapToBa) CUCTEMa KOOPAMHAT B IPOCTPAHCTBE. 1
BEKTOPbI 2. | IlonsTue BekTOpa B mpocTpaHcTBe. Moaynb BekTopa. PaBeHcTBO BekTOpoB. ClOKEHHE 1 BHIUMTAHUE BEKTOPOB. 1,2
YMHOKeHHE BEKTOpa Ha YKCIIO.
3. | Bekropsl. [elicTBust ¢ BekTopamu. 2,3
4. | ®opmyra pacCTOSHUS MEKIY IBYMsl TOUKaMH. YpaBHEHHE OKPY>KHOCTH, ChEpBL. 1,2
5. | PaznoxeHue BeKTOpa M0 HANPABJICHUSIM. 1,2
6. | Yron mexmay nByms Bekropamu. [Ipoekius Bekropa Ha ock. KoopHaThl BeKTOpa. 1,2

14




7. | CxasipHoe rpou3BezieHre BEKTOPOB. CBOMCTBA CKATSIPHOTO MPOU3BEICHUSI. 1,2
8. | CxamsipHOE POM3BE/ICHNE B KOOPIMHATAX. 2,3
9. | BekropHoe ypaBHEHHE PSIMOK U TNIOCKOCTH 1,2
10. | Mcrosib30BaHMe KOOPAWHAT M BEKTOPOB MPH PEHICHUH MAaTEMAaTHYECKHUX M MPUKJIAAHBIX 3a1a4. 2,3
11. | KourposasHas padora «KoopIuHaThl H BEKTOPbD 3
CamocrosiTesibHas padoTa CTYAeHTOB: 8 2.3
Cucrtemarnyeckasi mpopabOTKa KOHCIIEKTOB 3aHSATH, y4eOHOW JUTepaTyphl, BBITIOJHEHHE IMPAKTUYECKUX
3amaHuil. [loAroToBka BBICTYIUIEHUH O 3aJaHHBIM TeMaM, JOKJIAA0B, pedeparoB, 3cce, MHIAUBUIYAIbHOTO
MPOEKTa C UCTIOIb30BaHUEM WH(OPMAIIMOHHBIX TEXHOJIOTHIA U JIp.
TemaTuka BHeay1uTOPHOIi padoThI(pedepaToB (1I0KJIA10B), HCCIIEA0BATEILCKUX IIPOEKTOB):
BekTopHoe 3a1aHue NPSIMBIX 1 TUIOCKOCTEH B TIPOCTPAHCTBE.
PA3JEJ 5. OCHOBbBI TPUTOHOMETPHUHU (HAYAJIO) 34
Tema 5.1. Conep:xanue y4eOHOT0 MaTepuajia: 14
OcHosnbie nonsaTust | 1. | Paguannas mepa yria. BpaiarensHoe IBIKEHHE. 1,2
2. | PagmanHBII MeTON MI3MEPEHHS YITIOB BPAIIICHHS U CBSI3b C TPAJTyCHOI MEpOii. 2,3
3. | Onpenenenrie cuHyca, KOCUHYCA, TAHTEHCA M KOTAaHTEHCA yIila. 3HAKHM CHHYCA, KOCHHYyca U TaHreHca. CHHYC, 1,2
KOCHHYC Y TAHT€HC YIJIOB 0L ¥ — (..
Tema 5.2. 1. | TpuroHomerpuueckue ToxxaecTBa. GopMyibl crokeHusi. CHHYC, KOCUHYC U TAHT'€HC JIBOIHOTO yriia. @opMyIbl 2,3
OcHoOBHBbIE IIOJIOBUHHOI'O YIIA..
TpUroHoMerpuueck | 2. | GopMyIbl NPUBEICHMSI. 2,3
He TOK/1eCTBa 3. | CymMa 1 pa3sHOCTh CHHYCOB, KOCHHYCOB 2,3
Tema 5.3. 1. | [IpeoOpasoBaHus TPUTOHOMETPUIECKUX BBIPAKEHHUI: PeoOpa3oBaHKsl CyMMbl TPUTOHOMETPUYECKUX (hYHKIIMIA 2,3
IIpeo6pa3oBanus TMIpOU3BeICHNE, MPEe0Opa30BaHNe MPOM3BEICHHUS TPUTOHOMETPUUECKUX (PYHKIHI B CyMMY.
NpocTeHmumx CamocrosiTejibHasi pa6oTa CTYI€HTOB: 2 3
TpUroHomerpuyeck | Cucremaruueckass NnpopabOTKa KOHCIIEKTOB 3aHATHM, y4eOHOU JUTepaTypbl, BBHINOJIHEHHE MPAKTUYECKUX
UX BbIpaxKeHU i 3a/laHui.
HroroBasi KOHTpOJIbLHAsI padoTa 2 3
Bcero 3a 1kypc o0yuenust 124
Il kypc
3 cemecTp92
Pazpgea S. OCHOBBI TPUTOHOMETPUHUITPOAOJI’KEHHUE)
Tema 5.4. Copnepsxkanue y4e0HOIo MaTepHaa: 20
Tpuronomerpuveck | 1. | IToBropeHue: cMHyC, KOCHHYC, TAHTEHC U KOTaHTeHC yIia. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA 1.2
ue ypaBHeHHUSs U 2. | ApKCUHYC, apKKOCHHYC, apKTaHTeHCa ¥ apKKOTAHTeHCa YHCIIa 1.2
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HepaBeHCTBa 3. | Penrenre nmpruMepoB Ha BBIUKICIICHUE apKCUHYCA, APKKOCHUHYCA, PKTAHTCHCA U apPKKOTAHTeHCa YHCIIa 2.3
4. | Ilpocreliue TpUrOHOMETpUUYECKUE YpaBHEHUsI. OCHOBHBIE IPUEMBI PELLIEHHS] 1.2
5. | Pemenue TpuroHOMETpUYECKHUX YPAaBHEHMI(CIOCOO BBEICHHSI HOBBIX IIEPEMEHHBIX) 2.3
6. | Penrenre TpUrOHOMETPUYECKUX YPaBHEHHH (OTHOPOTHBIC YPABHCHHS) 2.3
7. | Pemenne TpuroHOMETpUYECKHUX YPABHEHHH (C PUMEHEHHEM (hOpMYJI TPUTOHOMETPHUH) 2.3
8. | Ilpocreiimme TpuroHoMeTprYecKre HepaBeHCTBA. OCHOBHBIC TIPHEMBI UX PEIICHUS. 1.2
9. | Pemenne mpocTEWIIMX TPUTOHOMETPUUECKHX HEpaBEeHCTB. lcrmonb3oBaHMe CBOWCTB M TIpauKOB 2.3
(bYHKIWMII IpY PEIIeHNN YpaBHEHUH U HEPABEHCTB
10. | KonTposibHasi padora no pasiaeiy «OCHOBBI TPUTOHOMETPHID) 3
CamocrosiTesibHasi padoTa CTY/A€HTOB: 2.3
Cucremarnueckass TpopadOTKa KOHCIIEKTOB 3aHITHH, Y4eOHOH JIMTEpaTypbl, BBITIOJHEHUE
MpakTUYeCcKuX 3agaHui. [loaroTroBka BRICTYIUICHH 110 3a/IaHHBIM TeMaM, JOKJIaJ0B, pedeparos, 3cce,
WHIMBHYAIBHOTO MPOEKTa C UCTIOIh30BaHNEM HH(POPMAITHOHHBIX TEXHOJIOTHHA U JIp.
TemaTnka BHeayAuTOPHON padoTbi(pedepaToB (10K/I1210B), HCCIIEI0BATEIHLCKUX IIPOEKTOB):
I"paduaeckoe penreHne ypaBHEHHI 1 HEPABEHCTB
PA3AEJI 6. ®YHKIUU, NX CBOMCTBA U TPA®UKH 24
Tema 6.1. Conep:xaHue y4eOHOro MaTepualia:
DyHKIUMN. 1. | llonsitme ¢ynkmmu. 3aganne ¢GyHKMH. DyHKIMOHATBHBIE 0003HadeHHs. OONacTh OMpeneieHus M 1
MHOXkecTBO 3HaueHui. [ paduk Gpyrxmmu. Criocoosr 3amanus. Kiaccer GpyHKImm.
Tema 6.2. 1. | CpoiicTBa GyHKUIMH: MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTb, OTPAHUYEHHOCTb, IEPHOTMTYHOCTD 1,2
CgoiicTBa pynkuuu. | 2 | [IpoMeXyTKM BO3pacTaHMsi W YOBIBAHMS, HAMOOJNBINEE M HAUMEHBIIEE 3HAUYEHHS, TOUKU DKCTPEMYMA. 1,2
I'padrueckast HHTEpIIpETAIUS
3. | Ilpumeps! hyHKITMOHATIBHBIX 3aBUCUMOCTEH B PEATLHBIX ITPOIIECCAX M SBJICHUSX. 2,3
4. | Uccnenosanne ¢hyHkiwpy. CBOWCTBA JTMHEHHOMN, KBAIPAaTUIHON, KyCOYHO-TMHEHHON M APOOHO-IMHEHHOM 2,3
dbynximid. Apudmernueckue onepanuu Hag GyHKIusIMu. CinoxxHas QyHKIHs (KOMIO3HUITNS).
5. | HenpepbiBHble 1 nepuouueckie HyHKIIH. 2,3
6. | CpoiicTBa 1 rpaduKM CHHYCa, KOCUHYCA, TAHT'€HCa M KOTAHI'€HCa 2,3
Tema 6.3. 1. | O6parnbie Qynkiwm. OOnacTs onpeaeneHus 1 00nacTb 3HaueHuii oopaTHoi (yHkimu. ['paduk oOpaTHOit 12
OopartHble pyHKIMHT GbyHKUIIH.
2. | O6parabie Tpuronomerpuueckue ¢yHkuun. IIpeoOpazoBanusi rpaduka ¢ynkimmu. ['apmoHUUeckue 2.3
konebanust. [IprknanHbie 3aaaum
Tema Copnepsxkanue y4e0HOIo MaTepHaa:
6.2.CTenennsie, 1. | Onpenenenue GpyHKIMIA, CBOMCTBA U TPaQUKH. 1,2
NoKa3aTeJIbHbIe, 2. | IlpeoGpazoBanus rpadukoB. IlapamnensHblii epeHOC, CUMMETPUS OTHOCHTENBHO OCEH KOOpAMHAT U 2.3

Jorapugpmuyeckue u

CUMMCTpPHS OTHOCHUTCIIbHO HadadJla KOOpAWHAT, CUMMCTPHA OTHOCHUTCIIBHO HpﬂMOfI Y = X, paCTsLKCHUC U

16




TPUTOHOMETPHYECKHU CXKaTHE BJIOJIb OCEH KOOPMHAT
e pyHKuun 3. | KonrposbHasi pa6ora nmo pa3sneiy «PyHKIIMH, HX CBOICTBA H rpaguKm» 2,3
CamocrosiTesibHast paboTa CTyICHTOB: 10 2,3
Cucremaruyeckass TpopadOTKa KOHCIIEKTOB 3aHATHUH, Y4eOHOH IJMTepaTyphbl, BBINIOJHEHUE
MpaKTUIeCcKuX 3aaanuii. [1oaroToBKa BEICTYIUICHUH 10 3a/IaHHBIM TeMaM, JIOKJIaJI0B, pedeparos, dcce,
WHIWBHYAIBHOTO MPOEKTa C UCIOIb30BaHNEM HH()OPMAITMOHHBIX TEXHOJIOTUH U Jp.
TemaTuka BHeayIUTOPHOIi padoThI(pedepaToB (1I0KJIA10B), HCCIEA0BATEIbCKUX IIPOEKTOB):
CrosxeHre TapMOHUYECKUX KOJIeOaH i
ITEOMETPHUS
Paznea 7. MHOrorpaHHUKHM U KpyrJible Teja 30
Tema 7.1. Conep:xanue y4e0HOT0 MaTepuajia:
MHOrorpaHHHMKHU 1. | [lousitne MHororpanHuka. Pazseptka. MHororpanselie yrisl. Beimykibslie MHOTOrpaHHUKHU. Teopema 1
Ditnepa.
2. | llpmma. [psimast n HakioHHas npusMa. [IpaBmisHas npusma [lapamrenenmnen. Kyo6. 1,2
3. | Iupamua. [TpaBriibHas mupamuia. Y cedeHHas mupamuaa. Terpasp. 1,2
4. | CummMetrpu B KyOe, B mapayuienenumnene. CHMMETpUH B IPU3ME U TUPaMUJIE. 1,2
5. | Ceuenus ky6a. Ceuenust mpu3mbl. CeueHUs TMpaMUIBL. 2,3
6. | [lonsTie mpaBWILHOTO MHOTOrpaHHWKAa CHMMETpHs B TPOCTpAaHCTBE. Pa3BepTka MpaBHIILHBIX 2
MHOT'OIPaHHUKOB.
7. | KonTpobHasi padoTa « M HOTOIpaAHHUKI
Tema 7.2 Conep:xaHue y4eOHOr0 MaTepuaJa:
Tena u noBepxnoctu [1. | [lmmaap. OcHoBaHWe, BbICOTA, OOKOBask TIOBEPXHOCTh, OOpasyromias, pasBeptka. OceBble ceueHHs U 1.2
BpallleHUs CeYeHusl, napasuiesbHble OCHOBaHMIO. [ 1101118111 MOBEPXHOCTH IIMJIMH/IPA.
2. | Konyc. OcHoBaHue, BbICOTa, OOKOBas IOBEPXHOCTb, OOpasyroiias, pa3BepTka. OceBble CEYCHHS U 1,2
CEYeHU s, napasuiebHble OCHOBaHMIO. [ L1o1a i moBepXHOCTH KOHYCA. Y CeUeHHBIH KOHYC.
3. | Lllap u cdepa, nx ceyenws. BzanmmMuoe pacmonoxenue chepbl U IIOCKoCTH. KacarenbHast MmIocKOCTh K 12
chepe.
4. | [IpumeHeHre CBOMCTB CAMMETPHH TPH PEILICHH 33/1a4 Ha TeJla BPAIlIeHHsI, KOMOWHAITHIO TEJT. 2,3
Tema7.3. Conepaanue y4e0HOro MaTepuaJjia:
HN3mepenus B 1.| O6bem u ero wusMmepenue. HMurerpanpHas ¢opmyna obOvema. Dopmynsl oObema Kyoa, 1,2
reoMeTpuM NPSIMOYTOJIBHOTO MapauleIenuIe1a, MPU3Mbl U LIJIMHIPA.
2. | ®opmynbl o0beMa nupamMuibl U KoHyca. O0beM 11apa U mIomaab chepsl 1,2
3. | [lomobue Ten. OTHOMIEHUS TJIOMIAACH MOBEPXHOCTEH U 00HEMOB MOI0OHBIX TEJ 2,3
4. | KontpoasHas pagota «Kpyrisie Tenay 3
CamocrosiTesibHast padoTa CTYICHTOB: 18 2,3
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Cucrtemarnueckasi TNpopabOTKa KOHCHEKTOB 3aHATHH, y4eOHOW JHMTEpaTyphl, BBIIOJHEHHE
MPaKTUYeCKUX 3amanuii. [1oATOTOBKA BBICTYIUICHHMI IO 3a/JlaHHBIM TeMaM, JOKJIaIoB, pedeparos,
scce, MHIUBUAYAIBHOTO MPOEKTA € MCIOJIb30BaHHEM MH(POPMALIMOHHBIX TEXHOJIOTUN H JIp.
TemaTnka BHeay1UTOPHOIi padoThbI(pedepaToB (1I0KJIA10B), HCCIEA0BATEIbCKUX IIPOEKTOB):
[IpaBuibHbIE 1 OTYIIPAaBUIbHBIE MHOTOTPAHHUKHY.

Konunueckue ceueHns ¥ UX IPUMEHEHUSI B TEXHUKE

Paznen 8. HAYAJIA MATEMATHYECKOTI'O AHAJIN3A 30
Tema 8.1. Conep:xanue y4eOHOT0 MaTepuaJjia: 18
ITocaenoBateabnocTu (1. | IlocnemoBarensHocTH. CroocoOBI 3amaHus M CBOICTBA YMCIIOBBIX IIOC/IENOBATEIILHOCTEMN. 1,2
CymiecTBoBaHME TIpe/esia MOHOTOHHOM OrpaHMueHHOW mochenaoBaTenbHOCTH. CymMMUpOBaHUE
IIOCJIE0BATEIBHOCTEN
2. | IIpenen 4nciI0BO¥ MoCIeI0BATETLHOCTH. beCKOHEYHO YOBIBAIOIIasi TeOMETPHYECKas IIPOTPECCHS U 2,3
ee cymma
Tema 8.2. 1. | [lonsiTHe 0 mpon3BoAHON QYHKINHU, €€ TEOMETPUUYECKUI 1 PU3NUECKHUI CMBICIL. 1
IIpounsBoanasn 2. | OcHoBHBIE TpaBIUIa b depenmpoBanmst. [Tpon3BoHas IIeMEHTApHBIX (YHKIHIA. 1,2
3. | BerumciieHne pon3BOTHOM 2,3
4. | YpaBHeHUe KacaTelbHOM K TpaduKy QYHKIHNH 1,2
5. | 'eomeTpruueckuii CMBICT IPOU3BOTHON 2,3
6. | [IpomsBomHast cnoxuo Gynkin. Juddepennmpopanne obpaTHON (GYHKIMM W KOMIIO3UITUH 1,2
byHKINNA
7. | KontponnHas padora «[Ipon3BoaHasn
CamocTrosiTesibHasi padoTa CTY/J1€HTOB: 7
Cucremaruyeckass MpopabOTKa KOHCIEKTOB 3aHATUHM, y4eOHOM JUTepaTypbl, BBIIOJIHEHUE
IIPAKTUYECKUX 3alaHUM.
Hroro 3a 3 cemectp 92
4 cemecTp 69
Tema 8.3. Conepaanue y4e0HOro MaTepuaJjia: 12
IIpumenenne 1. | Bo3pactanue u yObiBaHue (QyHKIMH. DKcTpeMyMbl (GyHKIMH. HeoOxommmble U JIOCTaTOYHbIE YCIIOBUS 2
NPOM3BOIHOM K SKCTpEeMyMa.
Hcc1eJ0BAHUI0 2. | Ilpumenenne TPOU3BOAHOM Ha HaXOXKICHHE HAWOONbIlIee ¥ HaWMEHblIee 3HAuYeHUs (YHKIHH, 2
byHkuuin HAXOXKIECHUE DKCTPEMYyMa.
3. | [IpousBoHast BTOPOro Mopsiika, BHITYKIOCTb U TOUKH neperuoa GpyHKIuu 2
4. | YchIHOBIIEHHE CBSI3M CBOMCTB (DYHKIIMM U MPOU3BOIHOM MO UX rpadukam. 3,3
5. | HaxoxieHre CKopoCTH AJIsl mpoliecca, 3aaHHoro GopMysoi u rpaguxkom 3
6. | KonrposabHasi padora « [IppumeHeHne NPOU3BOIHON K HCCIEIOBAHUIO (DYHKIHMID 3
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CamocTosiTe1bHAsi padoTa CTY/IEHTOB:
Cucrtemaruueckass TpopadOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOH JIMTEpaTypbl, BBINIOJHEHUE
IIPAKTHUYECKUX 3aJIaHUMN.

10

Paznea 9. HNHuTerpan u ero npuMeHeHue 18
Tema 9.1. Conep:xanue y4e0HOT0 MaTepuaJia:
IlepBooGpa3nas n 1. | IlepBooGpazHasi. [IpaBuia HaxoXIeHNs 1EPBOOOPA3HBIX. 1,2
HUHTerpaJj 2. | Cs13b 1epBo0Opa3HOii ¥ MPOM3BOIHON Brramcienne neppooOpazHoOi. 2,3
3. | Uuterpai u ero Beramcierne. @opmyna Herotona-Jlelioamia 2
4. | BeraucieHue onpeieNieHHOro HHTerpaa. 2,3
5. | KpuBonmHeitnast Tparerys 1 HaX0XKICHHUE €€ TUIOIIA TN, 1,2
6. | [lpuveHeHne onpeelIeHHOTO UHTErpaia ISl HAXO0XKICHUSI TITONIA I KPHBOJIMHEHHOM Tparteiui 2,3
7. | llpnmenenne nHTErpasa B GU3NKe U T€OMETPUN 2,3
8. | Pemenue 3a1a4 Ha IPUMEHEHNE WHTETPAJIOB. 2,3
9. | KontposbHasi padora no pasaeny «IlepBoodpasHas 1 HHTErpam. 3
CamocrosiTesibHasi paboTa CTY/1eHTOB: 15 2,3
Cucrematnueckas MnpopabOoTKa KOHCIEKTOB 3aHATHH, YyueOHOM JUTepaTyphl, BBIIOJHEHUE
MpaKkTUYeCKuX 3agaHui. [loaroTroBKa BRICTYIUICHHI 110 3a/JaHHBIM TeMaM, JOKIaa0B, pedepaTos, 3cce,
WHIUBUAYAIBHOTO MIPOEKTa C HCIOIb30BaHNEM UH()OPMAIIMOHHBIX TEXHOJOTUH U JIp.
TemaTuka BHeayIMTOPHOI padoThi(pedepaToB (I0KIA10B), HCCIEN0BATEIbCKUX MPOEKTOB):
[Tpumenenre nHTErpaia B Moei mpodeccru.
[Monsttue muddepenImana 1 ero MpUIoKEeHNs
PA3JIEJI 10. 3JEMEHTHI TEOPUSI BEPOSITHOCTEM U MATEMATHYECKOM CTATUCTUKH 16
Tema 10.1. Conep:xanue y4eOHOro MaTepuaJa:
DJIeMEeHThI TeOPUH 1. | Ciryuaiiabie coObiThs. BepostHocTh COOBITHS. CIIOKEHUE BEPOSTHOCTEH. 1
BEpPOSITHOCTEH. 2. | BeposiTHOCTB MPOTHBOIIOJIOKHOTO COOBITHS. Y CIIOBHAS BEPOSTHOCT. 1,2
3. | HezaBucumbie coobrtus. @opmyna beprymm. CirydaiiHbie BeTMUMHBL. 3aKOH PaCTIpeIeIeHus CITyq9aiHOM 1,2
BEJTMYMHBI
4. | Maremarryeckoe OXWJaHUE CiydaiiHOW BenmmuuHbl. Jluicmepcus ciydaiiHod BemuuuHbL [loHsitre o 1,2
3aKOHEe OOJIBIINX YHCEL.
5. | Beruncienue BepositHocteit. [Ipukiiaabie 3amaum 2,3
Tema 10.2. Copnepikanue y4e0HOI0 MaTepHaIa:
9JIeMeHThI 1. | [IpencraBnenue naHHBIX (TaOIUIIBI, TUATPAMMBI, TpadUKN) 1,2
MaTeMaTH4YeCKOi 2. | Beibopku 1 BeIOOpOUHOE pacnpeeneHre. BeIoopouHble XapaKTepUCTHKH. 1,2
CTAaTUCTHUKH 3. | IlpencraBnenue uncnoBbIX AaHHBIX. [ [prKiiaHbIe 3a1a4m. 2,3
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CamocrosiTesibHast paboTa CTyICHTOB:

Cucrtemaruueckass TpopadOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOH JMTepaTyphbl, BBIIOJIHEHUE
MpakTUIecKux 3ananuii. [1oaroToBKa BEICTYIUICHUH 10 3aIaHHBIM TeMaM, JOKJIaJI0B, pedeparos, dcce,
WHIMBHYAIHOTO MPOEKTa C UCTIOIh30BaHNEM HH()OPMAITMOHHBIX TEXHOJIOTH U Ap.

TemaTnka BHeay1UTOPHOII padoThI(pedepaToB (10KJIAA0B), HCCIIEA0BATEILCKUX IIPOEKTOB):

CxeMbl MOBTOPHBIX UCTIBITAHUH bepHyim

11

PA3JIEJI 11. YPABHEHUS U HEPABEHCTBA 22
Temall.l. Conep:xanue y4eOHOr0 MaTepuaJjia:
YpaBHeHus u 1. | PaBHOCHJIBHOCTD YpaBHEHH, HEPABEHCTB, CUCTEM. 1,2
CHCTEMBbI yPaBHEHM# | 2. | PanpioHaIbHBIC, HMpPpAIMOHAIBHBIC, MOKA3aTeIbHBIC M TPUTOHOMETpUYECKHE ypaBHEHHUs. OCHOBHBIC 1,2
TIPUEMBI WX PEIICHUS
3. | Paznokenne Ha MHOXuTem. Crioco0 rpyrmmpoBku. CokparieHue OOMEro MHOXHTEIL. 3aMeHa 2,3
HEW3BECTHOTO.
4. | Cucremsl ypaBHeHuid. Crioco0 nojicranoBku. Crioco0 croxenws. [ padudeckuii MeTo 2,3
Tema 11.2. 1 | PammoHanbHble, MppalyoHATIBHBIC, TIOKa3aTeIbHbIE W TPUTOHOMETPHUYECKHE HepaBeHCTBA. (OCHOBHBIC 1,2
HepaBencrBa TIPUEMBI X PELLICHUS
2. | Pa3nmvHBIe METO/IBI pEllIeHNsT HEPABEHCTB. 2,3
Tema 11.3. 1. | MeTton nHTEpBAJIOB. 2,3
HUcnosb3oBanue 2. | U3obOpakenne Ha KOOPJAMHATHOW TUIOCKOCTH MHOJKECTBA PEIICHUM YpaBHEHWW M HEPaBEHCTB C 2,3
CBOICTB M rpapuKoB JIBYMsI IEPEMEHHBIMHU U UX CUCTEM
bynkuuii npu
pelieHun ypaBHEHUH
U HEPABEHCTB
Tema 11.4. 1. | [IpumeHeHre MaTeMaTHYECKUX METOJOB Ui PEUICHUS COIEpXkKATeNbHBIX 33Jad U3 Pa3IMYHBIX 2,3
[puxkaaguvie oOracteil HayKH U MPaKTUKU
3a1a4u 2. | Narepnperarys pe3yibrara, yU€T pealbHbIX OrPaHUUCHUI 2,3
3. | KonTpoabHasi padoTa no pa3ieny «YpaBHeHHs] H HEPABEHCTBA.
CamocrosiTesibHasA padoTa CTYAeHTOB: 10 2.3

Cucrematnueckas mpopabOTKa KOHCIEKTOB 3aHATHH, YyueOHOW IUTEepaTyphl, BBIIOJIHEHUE
npakTH4eckux 3aaanuil. [1oaroToBka BHICTYIUICEHUH 10 3aJaHHBIM TeMaM, J0KJIaa0B, pedepaTos, dcce,
WHIUBUAYAIBHOTO MPOEKTa C UCIOIb30BaHHEM HH(DOPMAIIMOHHBIX TEXHOJIOTUH U JIp.

TemaTnka BHeayAuTOPHOH padoThi(pedepaToB (10KI210B), HCCJIEI0BATEIHLCKUX IPOEKTOB):
HccnenoBanue ypaBHEHUI 1 HEPABEHCTB € NTAPOMEPAMH.

HTorosoe noBropenne no kypcy Marematuka

Hroro 3a |l kype

161
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Bcero

427

JUist XapaKTepUCTUKK YPOBHS 00y4eHHsl ydeOHOr0 MaTepuaa UCTIONIb3YIOTCSI CIIEYIOIINE 0003HAUECHHUS:
1 - o3HaKOMUTENBHBIH (Y3HaBaHHUE H3YYEHHBIX OOBEKTOB, CBOICTB);

2 - penpOAYKTHUBHBIN (BBIOJHEHHE JEATEIBHOCTH 110 00pasily, MHCTPYKLIMH, METOIMYECKAM PEKOMEHAIMAM MM TI0/I PyKOBOJICTBOM
TIpero/iaBare’is);

3 - IPOYKTUBHBIH (IJTAHUPOBAHUE M CAMOCTOSITEIILHOE BBITTOJIHEHUE JICITESIIFHOCTH, PEIICHHE TIPOOIEMHBIX, CUTYAIIMOHHBIX 3a/IAHHH ).
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7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEFHOM JEATEJILHOCTH

CTY/IEHTOB

Coaepixkanue o0yueHust

XapakTepucTUKAa OCHOBHBIX BHM/JIOB Y4eOHOH [1eiTeJbHOCTH
CTYAeHTOB (Ha YpPOBHe Y4eOHBIX /IeiicTBHUI)

BBenenue.

O3HakoMJIEHHE C POJIBI0O MATEMATHKU B HAayKe, TEXHUKE, SKOHOMHUKE,
I/IH(bOpMaIII/IOHHI)IX TEXHOJIOTUAX U HpaKTquCKOﬁ NCATCIIBHOCTU.
O3HaKOMJICHHE C TSJISIMH U 33JJa9aMH U3YYICHUST MAaTEMATHKHU TIPH
ocBoennu npodeccuii CI10 u cienmanpHOcTelt CITO

AJITEBPA

Pa3eurue noHsTus
0 yucJje

Boinonnenue apudmernyeckux AEHCTBUN HAJl 4YMCIaMH, coyeTas
YCTHBIE U TUCbMEHHBIE TPUEMBI.

Haxosxnenne npuOIMKEHHBIX 3HAYCHUN BEITWYUH U TOTPEUTHOCTEH
BbIYMCIIEHUH (a0CONIOTHON U OTHOCUTEIBHON); CPaBHEHUE YHCIIOBBIX
BBIpAXKCHUI.

Haxoxnaenne omubOk B mNpeoOpa3oBaHUAX U BBIUMCICHMSIX
(oTHOCHTCS KO BCEM ITYHKTaM MPOrpaMMBbl)

KopHu, crenenn,
Jorapupmsl

O3HakoMJIEHME C TIOHATUEM KOPHS N-U CTENEHH, CBOWCTBAMH
paavKaioB U MpaBUJIAMU CPABHEHUS KOPHE.

QOopMyIHpOBAHWE OMNPEICIECHUS] KOpPHA H  CBOWCTB  KOpPHEM.
Brrunciienue u cpaBHEHHE KOPHEH, BHINOJHEHUE TPUKUIKU 3HAYEHUS
KOpHS.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHM, COEpKAIINX
paguKansbl.

Boimonnenue pacuetoB mo ¢GopMynam, COJEp)KallUM paguKaibl,
OCYILIECTBJISI HEOOXOIUMBIE MOJICTAHOBKHU U MPE0Opa30BaHMUsL.
Onpenenenre paBHOCHIBHOCTH BBIPAKEHUH ¢ paavkaiamMu. Pemenne
HAPPALMOHAJIBHBIX YPAaBHEHUM.

O3HakoMjieHME C TOHATHEM CTENEHU C  JIEWCTBUTEIbHBIM
MIOKa3aTeJIEeM.

HaxoxaeHue 3HaueHU cTeNeHu, UCTOIb3ys TPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA.

3anucbiBaHUE KOPHS N-i CTENEHW B BUJAE CTENEHU C JAPOOHBIM
nokasaresieM U Hao0opoT.

dopMyIMpOBaHUE CBOWCTB CTENEHEH. BblunciieHHe CTEneHen ¢
palMOHAIBHBIM II0KA3aTEJEM, BBINOJHEHUE MPUKUAKU 3HAUYCHHS
CTENIEHU, CPAaBHEHHUE CTEIICHEN.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKECHHM, COEPKAIINX
CTENIEHU, IPUMEHSA CBOKCTBA. PellieHne noka3aTenbHbIX YPaBHEHUI.
O3HakoMjieHME C NpPUMEHEHHMEM KOpPHEH M CTelNeHel mnpu

IIpeoOpa3oBanue
ajredpanvecKux
BbIpaKeHH

BeimonHenue mnpeoOpa3zoBaHuil BBIpaK€HMH, NpUMEHEHHe (opMmy,
CBSI3aHHBIX CO CBOIMCTBaMU cTeNEeHEN U Jorapu(pMoB.

Omnpenenenue o6gacTU JOMYCTUMBIX 3HAuU€HHM JorapuMHUUYEcKOro
BbIpakeHus. Perenne norapuMudeckux ypaBHEHHUH.

OCHOBbBI TPUTOHOMETPUH
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OcHOBHBIE
NOHATHUSA

N3yuenue paiuaHHOro METO1a U3MEPEHHUSI YIJIOB BpALCHUS U

WX CBSI3U C TpajlycHON Mepoil. M300pakeHue yriioB BpalieHus Ha
OKPYXKHOCTH, COOTHECEHHE BEJIMYUHBI YIJIa C €r0 PACIOJIOKEHUEM.
dopmynupoBaHUE ONPEACTICHUN TPUTOHOMETPUIECKUX (DYHKIUN

JUIsL YTJI0B IIOBOPOTA U OCTPBIX YIVIOB IIPSIMOYIOJIBHOIO TPEYTOJIbHUKA
1 00BSCHEHHE UX B3aMMOCBSI3H.

OcHoOBHBIE
TPUTOHOMETPHYEC
KHe TOXKIeCTBA

[IppuMeHeHrE OCHOBHBIX TPUTOHOMETPHYECKMX  TOXKAECCTB UL
BBIUMCIICHUS] 3HAYEHUH TPUTOHOMETPUUYECKUX (YHKIUI MO OJHON U3
HUX

IIpeoGpazoBanus
NMPOoCTeHIIMX
TPUTOHOMeETPHUYeC
KHMX BbIpasKeHU

N3yuenre OCHOBHBIX ()OPMYI TPUTOHOMETPHH: (POPMYJIBI CIOKECHHUS,
yIBOCHHUS, TPe0Opa30BaHUsI CyMMBI TPUTOHOMETPHUECKUX (DYHKITHIA B
MPOU3BEJICHNE W TIPOW3BENEHUS B CYMMY M TIPUMEHEHHE TIpU
BBIUMCIICHUH  3HAYEHUS TPUTOHOMETPUYECKOTO  BBIPAKEHUS U
YIIPOILEHHUS €TO0.

O3HaKoMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €TMHUYHON
OKpPY>XHOCTH ¥ TPAMEHEHHE UX JIJISl BBIBOJIA (POPMYIT TPUBEICHHS

IIpocreiimmue Pemenue no gopmynaMm 1 TPUTOHOMETPUUYECKOMY KPYTr'y MPOCTEUIINX
TPUTOHOMeETpHYeC TPUTOHOMETPUYECKUX YPABHEHUM.
KHe YPABHEHUS U [IpumeHenne oOMMX METOJOB PEIIEHUS YpaBHEHUH (IIPUBEAECHUE K
HepaBeHCTBa JUHEHHOMY, KBaJIpaTHOMY, METOJ pA3J0XKEHUs Ha MHOXHUTEIH,
3aMEHbl  MEePEeMEHHOW) TpU  pPEUIeHHUH  TPUTOHOMETPHUECKUX
YpaBHEHUH.
YMeHue OTMEYaTh Ha Kpyre peLeHus MIPOCTEUIINX
ApKcuHYyC, O3HakoMJIeHHME C TOHATHEM OOpaTHbIX TPUTOHOMETPUYECKUX
APKKOCHHYC, (GyHKIHIA.

APKTAHI€HC YUCjIa

N3ydenue onpeneneHnii apkCuHyca, apkKOCUHYCa, apKTaHTe€Hca
yucna, (QopmyaupoBaHWE WX, HW300pAKEHHE HA  CIUHUYHOU

OXNVKHIOCTU_TThUMAHAHUA TN NATTAHUU VNARUALTUIN

®YHKIHNU, UX CBOUCTBA U TPA®UKH

D yHKIUMH. O3HakoMJIEHUE C MOHATUEM IEPEMEHHOM, IPUMEPAMH 3aBUCUMOCTEH
IHonsitue o MEXy [IEPEMEHHBIMHU.
HeNpepbIBHOCTH O3HakoMJIeHHE C MIOHATHEM rpaduKa, onpeesieHue MPUHAIICKHOCTH
byHkuun Touk rpaduky (ynkuuu. OnpeneneHue mno dopmylne mnpocTeuieit
3aBUCHUMOCTH, BUJa ee rpaduxa. Beipaxenue mo ¢opmyrne oaHOi
nepeMeHHou 4yepe3 npyrue. (O3HaKOMJIEHHUE C  OINpPEICIICHHEM
dbyskmMH, GopMyIHpPOBAHHE €TO.
Haxoxnaenue ob6macTu onpeeseHus 1 001acTy 3HaYeHU PyHKIUN
CaoiicTBa O3zHakomiieHHEe C mpuMepaMu (YHKIIMOHATIbHBIX 3aBHCHUMOCTEH B
pynkuun. peabHBIX IPOLIECCAX U3 CMEKHBIX IUCLUILINH.
I'padgmueckan O3HakoMJIEHHUE C I0KA3aTEIbHBIMU PACCYKICHUAMU HEKOTOPBIX
HHTEPIpeTAIHS. CBOWCTB JMHEHMHOW M KBagpaTWUyHOW (QYHKIMHA, TpOBEACHUE
IIpumepsl UCCIIeIOBaHMsl JIMHEHHOM, KyCOYHO-JIMHEHHOH, ApoOHO-IHHEHHON U
(GyHKIHOHATBLHBIX KBaJlpaTUyHOM (yHKIUN, mocTpoeHne ux rpadukos. [locTpoenue u
3aBHCHUMOCTEH B yrenue rpaduxos Qynkiuit. MccnenoBanue GpyHKIUM.
peajJibHbIX CocraBnenue BuA0B GYHKIUN MO TaHHOMY YCIOBHUIO, PEIICHHE 3a7a4
npoueccax u Ha DKCTPEMYM.
SIBJICHHAX Brimonnenue npeobpazoBanuii rpaduka GyHKIMH
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Oo0paTHble Wzyuenne moHsATHS 0OpaTHON (GYHKIMH, OIpeeNeHHe BHIA U

GyHKIHH noctpoeHue rpaduka oOpaTHOW (YHKUIWH, HaXOXAEHUE ee 001acTh
ompeneneHuss u obnactu 3HadeHud. [IpuMeHeHne cBOWCTB (pyHKIMIA
MIPU UCCIICIOBAaHUH YPABHEHUH M PEIICHUH 33]a4 Ha SKCTPEMYM.
O3HakoMJIEHHE C OHATHEM CJI0KHOU (QYHKLIINU

CrenenHsle, Brrancnenue 3HaueHn GyHKIMN IO 3HAYEHUIO apryMEHTa.

MoKa3aTeJIbHbIE, OmnpeneneHne MOJNOKEHUSI TOYKK Ha rpaduke MO ee KOOpJAHHATaM U

Jorapugpmuyeckue Ha000POT.

U Wcnonb3oBaHue CBOWCTB (YHKUMH s CpaBHEHUS 3HAUYECHUUN

TPUTOHOMeTPHUYec CTETIeHEH U JToTapu(MOB.

KHe QYHKIUH. [Moctpoenue rpaduKOB CTENEHHBIX U JIOTApUPMUUECKIX (PYHKIUH.

Oo0paTHble Pemenne rmokazareiabHbIX UM JIOTApU(PMHUUYECKUX YpaBHEHUH U

TPUTOHOMeETPHYeC HEPaBEHCTB 110 H3BECTHBIM AJTOPHTMaM.

KHe pyHKIuHn

O3HakoMJIEHHE C MOHSATHEM HENpPEPhIBHON MEPUOIUUECKON (YHKIIHNH,
(¢opMynupoBaHHEe CBOWCTB CHHYyca M KOCHHYCa, IOCTPOEHHE UX
rpaduKoB.

O3HakoMJIeHHME C TMOHSATHEM TapMOHMYECKUX Koyie0aHMil H
MpUMepaMy TapMOHUYECKUX KOJIEOaHWM Jis ONUCAHMS MPOLIECCOB B
¢buzuke u Ipyrux o01acTIX 3HAHUS.

O3HakoMJIeHHE C TOHSATHEM pa3pbIBHOM MEPUOAUYECKON (PYHKIIHH,
(dhopMynupoBaHHe CBOWCTB TaHI€HCAa M KOTAHI€HCA, MOCTPOEHUE HUX
rpadukoB.

[Ipumenenre cBOMCTB  (QYHKIMM [ CpaBHEHUS  3HAYEHUI
TPUTOHOMETPUUECKUX (DPYHKLIMH, pElIeHUuss TPUTOHOMETPUUYECKUX
YpaBHEHUH.

[Toctpoenne rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIUH U
oIpeieneHue 1o rpagukaM ux CBOUCTB.

Brimonnenue npeoOpa3zoBanus rpaduKkoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeabHOC
™

O3HakoMJIeHHME C TOHSTHEM YHCIOBOM  MOCIEA0BaTEIbHOCTH,
crocobamu ee 3aJJaHusl, BBIYMCICHUSIMU €€ YICHOB.

O3HakoMJIeHHE C TIOHITHEM Ipejiesa MOCIeI0BaTeIbHOCTH.
O3HaKOMJIEHHE C BBIYUCIICHHUEM CYMMbl OECKOHEYHOTO YHCIIOBOTO
psiga Ha TpUMepe BBIYUCIECHUS CYMMbl OECKOHEYHO YObIBarouieit
reOMETPHUUECKON POTPECCHH.

Pemenune 3amau Ha mnpuMeHeHHe (GOPMYIBI CYMMBI OECKOHEUHO
yOBIBalOIIe reOMETPUIECKON TPOTPECCUu
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IIpousBoaHas u ee
NpUMEHeHHe

O3HaKOMJIEHHE C IOHITHEM ITPOU3BOIHOM.

Wzyuenne u GpopMyarpoBaHue €€ MEXaHUYECKOTO i TEOMETPUIECKOTO
CMBICJIA, U3yYECHUE allTOPUTMA BBIYUCICHNUS TPOU3BOIHON HA MIPUMEpe
BBIYHCIICHUS! MTHOBEHHOW CKOPOCTH U YIJIOBOTO KOX(pUIIMEHTA
KacaTeJIbHOMU.

CocraBiieHH€e ypaBHEHUS KacaTelIbHOU B 00I1IEM BH/IE.

YcBoenue npasui qudGepeHIIUPOBAHIS, TAOIUIIBI IPOU3BOTHBIX
AIIEMEHTAPHBIX (HYHKIUH, TPUMEHEHUE UTs T PepeHIIMPOBAHUS
(GyHKIUH, COCTaBIICHHUS YPaBHEHUS KacaTeIbHOM.

N3yueHnue TteopeM O CBSI3U CBOWCTB (PYHKUMHU M IPOU3BOJHOM,
(hopMyIHpOBKa HX.

[IpoBeneHne ¢ MOMOIIBIO TPOW3BOJHON HCCIIEAOBaHUS (YHKIIUH,
3a/1aHHOU (hopMmyIIOii.

VYcTaHOBIIEHHE CBSI3U CBOMCTB (PYHKUMHM W NPOU3BOJHONM MO HX
rpadukam.

[IpuMeHeHre npon3BOIHOM IS PEIICHMS 3a1a4 Ha HAXO0XKICHHUE
HauOOJIBIIETO, HAWMEHBIIETO 3HAYEHHWS W Ha  HAXOXJICHHE
JKCTpEMyMa

IlepBooOpa3nas
U MHTErpaJ

O3HakoMJIeHHE ¢ IOHSITHEM MHTErpajia u IepBooOpa3HOM.

N3ydenue nmpaBuiia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— JleiiOHumna.

Pemenune 3amay Ha CBS3b MEPBOOOpPA3HOM U €€ MPOU3BOIHOM,
BBIYHCIIEHUE TIEPBOOOPA3HON [Tl JaHHON (DYHKIIMH.

Pemenne 3amad Ha TNpUMEHEHHME WHTErpaja s BbIYUCICHUS
(bu3nYeCKNX BEIUYUH U IUIOIaeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHusi u
CUCTEMBI
YPaBHeHUil
HepaBencrBa u
CUCTEMBI
HEPABEHCTB C
ABYMS
nepeMeHHbIMU

O3HakoMJIEHME C  MOPOCTEHIIMMU  CBEICHHSIMH O  KOPHSX
anredpanveckuxX ypaBHEHHM, MOHATUSAMU HCCIIEI0OBAaHUSl YPaBHEHUHN U
CHUCTEM ypaBHEHUU.

N3ydyeHne teopuu paBHOCUIBHOCTH ypaBHEHUH U €€ MPUMEHEHHS.
[ToBTOpeHue 3amucu peuieHUs CTAaHIAPTHBIX YPaBHEHWI, MPUEMOB
npeoOpa3oBaHus ypaBHEHUH [UIsi CBEIEHUS K CTaHAAPTHOMY
YpaBHEHHUIO.

Pemenue panmoHaabHBIX, HPPALMOHAIIBHBIX, TOKA3aTEIbHBIX

U TPUTOHOMETPUYECKUX YPABHEHUH, U CHUCTEM.

Hcnons3oBanne CBOWCTB © TrpaduKoB (QYHKIUN 9 PEIICHHUS
ypaBHeHu#. [loBTOpeHre OCHOBHBIX TPUEMOB PELICHHS CUCTEM.
Pemenune ypaBHeHuU# ¢ mprUMeHEHHUEM BCEX MPUEMOB (Pa3sIoKEeHUS Ha
MHOKUTEJHM, BBEIACHHUS  HOBBIX  HEH3BECTHBIX, IIOJCTAHOBKH,
rpau4ecKoro METO/1a).

Pemenue cucreM ypaBHEHH ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJieHHE ¢ OOIIMMHU BOMPOCAMH pEIICHUS HEPaBEHCTB H
UCTIONIb30BAaHUE CBOWCTB UM TpadukoB (QYHKIUNA TpH pelIeHUuU
HEPaBEHCTB.

Pemienne HepaBEHCTB W CHCTEM HEPAaBEHCTB C IPUMEHEHHEM
pa3IMYHBIX CIIOCOOO0B.

[Ipumenenue MaTeMaTUYECKUX METOJI0B JUTSt penieHus
COJIepKaTeNbHBIX 33/1a4 U3 Pa3IMYHBIX o0JacTell HAyKH W MPAKTHUKH.
HNHTtepnipeTupoBaHue pe3ynbTaTOB C YYETOM PEaJbHbIX OTPAHUYECHUI.

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKH
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OcHoBHbIE
NOHSATHA
KOMOUHATOPUKH

Wzyuenne mnpaBmiia KOMOWHATOPUKHA W TPUMEHEHHE TPU PEIICHUHU
KOMOMHATOPHBIX 33/1a4.

Pemenne KOMOMHATOPHBIX 337ad METOAOM Iepedopa U MO MpaBUILy
YMHOKEHHUS.

O3HakoMJIeHME C TOHATUSIMHU KOMOWHATOPUKU: pa3MELIECHUSIMHU,
COYETAHUSMH, IEPECTAHOBKAMU U (POPMYITaMU JJISl X BBIYMCICHHSL.
OObscHeHnEe U NpUMeHeHHe (opMyn Ui BBIYUCIECHUS pa3MEIIEHU,
NEPECTAaHOBOK U COUYETAHUM MPU PELLICHUH 3a/1ad.

Osnaxomnenue ¢ 6maomoM Hprotona u tpeyronasaukom [lackans.
Pemenune npakTHueckux 3a/1ad ¢ MCIOJIb30BAaHUEM MOHATUN U MPaBUI
KOMOMHATOPUKHI

DJIeMeHThI Teopuu

N3ydyeHne KJIacCUYECKOTO OMNpeAeNeHUs] BEPOATHOCTH, CBOMCTB

BepOsSITHOCTEH BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccmoTtpenne nmpumepoB BEIUKCIECHUS BEPOSTHOCTEN. Pemenue

3a/1a4 Ha BBIYMCIICHUE BEPOSITHOCTEN COOBITUI
IIpencrasiaenue O3HakoMJIeHHME C TPEICTABICHHEM YHUCJIOBBIX JAaHHBIX M UX
JAHHBIX XapaKTEPUCTUKAMH.
(Tadauubl, Pemenne npaktuyeckux 3aja4 Ha 00pabOTKY YUCIOBBIX JaHHBIX,
AUATPaMMBl, BBIYHCIIEHUE UX XapaKTEPUCTUK
rpaguku)

I'EOMETPUS

IIpsimble u @opMynHpOBKa U MPUBEICHUE NOKA3aTENIbCTB MPU3HAKOB B3aWMHOIO
IUIOCKOCTH PacCIOJIOKEHUS MPSIMBIX M IUIOCKOCTEH. Pacno3HaBaHue Ha 4epTekax

B MIPOCTPAHCTBE

Y MOJIEJISX PA3IMYHBIX CIIy4aeB B3aUMHOTO PACIIONIOKEHUS MPSAMBIX U
IJIOCKOCTEM, apryMEHTHUPOBAHUE CBOUX CY)KICHUM.

dopMyIUpOBaHUE OTpeAeIICHUH, MIPU3HAKOB u CBOWCTB
napajuleNbHbIX M TMEPHeHAUKYISIPHBIX IUIOCKOCTEH, ABYIPAaHHBIX U
JUHENHBIX YIIIOB. BhINOIHEHHE MOCTPOCHUS YIIIOB MEXKIY MPSMBIMH,
OpsIMOM M TJIOCKOCTBIO, MEXAY IUIOCKOCTSMU IO OIUCAaHUIO U
pacro3HaBaHUE X Ha MOJECIISX.

[IpumeHeHre NPU3HAKOB M CBOWCTB PACHOJOXKEHHUS MPSIMBIX H
IUIOCKOCTEH MPH pElIeHUH 3a/1a4.

N300paxkeHne Ha pUCYHKaX M KOHCTPYHPOBaHHE Ha MOJAEIAX
NEPIEeHIUKYIIPOB M HAKJIOHHBIX K  IJIOCKOCTH,  IPSIMBIX,
napajuieIbHBIX IJIOCKOCTEH, YTJIOB MEXKIY HPSIMOU M IJIOCKOCTBIO U
000CHOBaHME TOCTPOCHUS.

Pemenne 3amady  Ha  BBIYHCIEHHE TE€OMETPHUYECKUX  BEJIUYHUH.
OnuceiBaHME pPacCTOSHUSA OT TOYKH JI0 IUIOCKOCTH, OT MPSAMOM 0
IUIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXKIY CKPEIIUBAIOIIUMHUCS
OPSIMBIMHU, MEX]Ty TPOU3BOJIBHBIMU (PUTYypaMH B IPOCTPAHCTBE.
@opMynHpOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHSIX
(Teopem cylecTBOBaHUs, CBOWCTBA).

N300paxkenne Ha 4epTekax M MOJENSAX PACCTOSHUS U 00OOCHOBAHUE
CBOUX cyxJeHud. OmnpeneneHue ¢ BBHIYUCICHUE PACCTOSHUM B
npoctpanctBe. [Ipumenenne Gopmyn u TeopeMm IUIAHUMETPHH s
pelieHus 3aaay.

O3HakoMJIEHHE C MOHSATUEM MAPAJUIETBHOTO MPOEKTUPOBAHUS U €rO
cBoiictBaMu. POPMYIHPOBAHKE TEOPEMBI O TJIOLIAAN OPTOTOHAIBHOU
MPOEKIIUA MHOTOYTOJIbHUKA.

[Ipumenenne Teopuu aist 000CHOBAHUS IOCTPOCHUHN U BBIYUCIICHUH.
ApPryMEHTUpPOBAHHUE CBOUX CYXKIEHUH O B3aMMHOM PAacHOJIOKEHUHU
MPOCTPAHCTBEHHBIX (DUTYD
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MHOrorpaHHHuKHU

Onucanue M XapakTEpUCTUKA Pa3IMYHbIX BHUJIOB MHOTOTPaHHHUKOB,
NIEPEUNCIIEHUE UX IIEMEHTOB U CBOMCTB.

N300pakeHne MHOTOTPAHHUKOB U BBINIOJHEHHWE TIOCTPOCHUS Ha
M300paKEeHUSX U MOJAETISIX MHOTOTPaHHHUKOB.

Bblunicnienue JMHEHHBIX 3JIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypanusx, apryMeHTUPOBaHUE CBOMX CYXXJICHUH.
XapakTepucTuka u n300pakeHue CeYeHus, pa3BepTKu
MHOT'OI'PDAHHUKOB, BBIYHMCIICHHE IIJIOIIAICH IOBEPXHOCTEN.
[locTpoenune mnpocredmux ceyeHUuil Kyba, MNpPU3MBL, HUPAMUIBL.
[Ipumenenue (HakToB U CBEICHUH U3 TUIAHUMETPHH.

O3HakoMJieHME €  BHUJAaMU  CHUMMETPUHl B  INPOCTPAHCTBE,
(dbopMyITMpOBaHWE OMNPEHCICHHA © CBOWCTB. XapaKTEPHUCTHKA
CUMMETPUH TEJ BpAILlEHUsI U MHOTOIPaHHUKOB. [IpuMeHeHue cBoiicTB
CUMMETPUU TIpH pelleHuH 3aaad. Vcnosb3oBaHuE MPHOOPETEHHBIX
3HAHMM [UIsI MCCIIEIOBAaHUS M MOJEIMPOBAHUSA HECIOXKHBIX 3a/ad.
N300pakeHne 0OCHOBHBIX MHOTOTPAHHUKOB U BBINOJHEHHE PUCYHKOB
10 YCJIOBUSIM 3a/1ay.

Tesau
MOBEPXHOCTH
BpaleHus

O3HakoMJieHHE C BHJAAMHU Tell BpauleHus, (QOpMyIupOBaHHE UX
ONPEEIICHUN U CBOMCTB.

DopMyTHpOBaHHUE TEOPEM O CEUECHUH IIapa MITIOCKOCTHIO U IIIOCKOCTH,
KacaTelbHOU K cdepe.

XapakTepucTuka U H300pakeHHe TeJl BpallleHus, MX pPa3BEPTKH,
CEYCHHS.

Pemienne 3amay Ha MOCTPOCHHE CEUEHMM, BBIYUCICHUE JUIHH,
pacctositHui, yriaoB, Iwomaae. I[IpoBegenue  goka3zaTenbHBIX
pacCyXJICHUI TP pEIICHUH 3a7ad.

[IpumeHeHre CBOWCTB CHUMMETPUU TPU PEIICHUM 3aJady Ha Tena
BpaIlleHHsI, KOMOMHAIIUIO TEJI.

N300paxkeHne OCHOBHBIX KPYIJIBIX T€JI U BBINOJHEHUE PUCYHKA IO
YCIIOBUIO 3a]1a41

HN3mepenus B
reoMeTpuu

O3HakoOMJIEHHE C OHATUSIMU ILIONIAAN U 00beMa, aKCUOMaMHU

1 CBOMICTBaMHU.

Pemienne 3amad Ha BBIUMCICHWE IUIOMANCH TUIOCKHX (uryp ¢
NPUMEHEHHEM  COOTBETCTByOmUX  (GopMyn u  ¢dakroB  u3
TJIAaHUMETPHH.

N3ydyeHue TeopeM O BBIYMCICHHUH OOBEMOB MPOCTPAHCTBEHHBIX TEl,
pelleHre 3aa4 Ha MpUuMeHeHue GopMyi BBIYUCICHUS 00bEMOB.
W3ydyenne Gopmyn [Uisi BBIYUCIEHUS IUIOIIAJEH TOBEPXHOCTEH
MHOTOI'PAaHHUKOB U TEJI BPAILICHHUS.

O3HaKOMJIEHHE C METOJOM BBIYMCJICHHUS IUIONIAJAM ITOBEPXHOCTH
ctepsl.

Pemienne 3amau Ha  BBIYMCIIEHHE  IUIOHIAIEd  MOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEI
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KoopauHatsl u
BEKTOPbI

O3HakoMJIeHHE C TIOHATHEM BEKTOpa. M3ydeHue 1eKkapTOBOM CUCTEMBI
KOOPAMHAT B IIPOCTPAHCTBE, MOCTPOCHUE 110 3aJAHHBIM KOOPAMHATAM
TOYEK U IVIOCKOCTEH, HaX0KICHUE KOOPAUHAT TOYEK.

Haxoxxnenne  ypaBHEHHIl  OKPYXHOCTH, c(epbl, IJIOCKOCTH.
Boluncnenue paccTosHUN MEKLy TOYKAMH.

N3yuenue CBOWCTB BEKTOPHBIX BEJIHMYMH, IIPAaBWI Pa3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPAaBUJI HAXOXKJCHUS
KOOPJMHAT BEKTOpAa B MPOCTPAHCTBE, MPABWI JCHUCTBUN C BEKTOPAMHM,
3aIaHHBIMH KOOpAWHATAMM.

[IpuMeHeHne TeopuM IpU PELICHUH 3a1a49 Ha JEHCTBHS C BEKTOPAMHM.
N3yuenne CKamsApHOTO  IIPOMU3BEIEHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUS NPAMOU U IIIOCKOCTU. IIpuMeHenne Teopun Ipu peleHUH
3a/1a4 Ha ACUCTBUSA C BEKTOPAaMH, KOOPAUHATHBIN METOJ, IPUMEHEHUE
BEKTOPOB JUIsl BBIYUCIICHUS BEJIMYMH YIJIOB U PACCTOSHUM.
O3HakomileHHE C JIOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM PacCIOJIOKEHUHU NPSIMBIX U IJIOCKOCTEW € HCIIOIb30BAHUEM

28



8. YYEBHO-METOIUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHHE
PABOYEU ITPOI'PAMMBbI YYEBHOU TUCHUIIVIMHBI MATEMATHUKA

OcBoenue mnporpamMmbl yY4eOHOM AMCHUIUIMHBI MaremaTtuka IpeanosiaracT HaJIuyue B
npoeccuoHanbHONW 00pa30BaTeIbHON OpraHU3alliK, PEeATH3yIoIell 00pa30BaTeIbHYIO MPOrpaMMy
cpenHero obmiero obpazoanus B mpenenax ocsoeHus OITOIT CIIO na 6a3e OCHOBHOTO 0OIIEro
oOpa3zoBanusi, yaeOHOT0 KaOMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTh OOECHEYHUTH OO0YJaromIuMCs
cBoOOTHBIN HocTyn B IHTEpHET BO BpeMs yueOHOTO 3aHSATHA U TIEPHOJ] BHEYYeOHOU NesITETHHOCTH.

[Nomemenne kaOuHeTa yHOBIETBOpseT TpeOoBaHUSAM CaHUTAPHO-IHIEMHOIOTUIECKAX
npaBuil u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHameHO TUIOBBIM 00OpPYAOBAHUEM,
YKa3aHHbIM B HAacTOSIIUX TPeOOBAHUAX, B TOM YHUCIE CIEUUAIU3HMPOBAHHOW y4yeOHON MeOenbio U
cpeacTBaMu OOy4YeHHs, JOCTaTOYHBIMHU ISl BBHIMOJHEHUS TpPeOOBaHMA K YPOBHIO MOJTOTOBKH
CTYJCHTOB

B kabunere nMeercss MylbTUMEIUITHOE 000py/I0OBaHUE, MOCPEACTBOM KOTOPOIO YYAaCTHUKH
00pa30BaTeNIbHOTO Mpoliecca MOTYT INPOCMAaTpHUBATh BHU3YyalbHYIO HMH(OpMALMIO 10 MaTeMaTHKe,
CO37aBaTh MPE3EHTAIH, BUJIEOMATEPHAIIbI, UHBIE JOKYMEHTHI.

B cocTaB yueGHO-METOAMYECKOTO U MaTEPUATIbHO-TEXHUYECKOTO 00ECIEYeHMs MPOrpaMMBbl
y4eOHOU TUCHIUIIIIUHBI MaTtemMaTrka BXOISIT:

. MHOTO(YHKIIMOHATBHBIA KOMILJIEKC MPEToAaBaTes;

. HarJsiAHbIe TTOCOOUsT (KOMIUIEKTHI Y4eOHBIX TaOJHII, TJIAKaTOB, MOPTPETOB BBIIAOITUXCS
YYEHBIX-MaTEMaTHUKOB H JIp.);

. WH(POPMAITMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

. 9KpPaHHO-3BYKOBBIE ITOCOOMS;

. KOMIUIEKT TEXHUYECKOW JOKYMEHTAIllMM, B TOM YHCJI€ IacrmopTa Ha CpeACTBa OOydeHWs,
WHCTPYKITUH TI0 UX UCTIOIB30BAHUIO M TEXHUKE 0€30MMaCHOCTH;

. OonbmmoTeYHbIN (HOHT.

B OubnuoTteunslii GoHA BXOAAT y4yeOHUKH, ydeOHO-MeToauueckue KoMIuiekThl (YMK),
ofOecrieunBaroIe OCBOEGHHWE Y4eOHOM JuCHUIUIMHBI MaTtemaruka peKOMEHJOBAHHbBIE WJIU
JOTIYILIEHHBbIE JJIS HKCIOJIb30BaHHUS B MNPO(EeCCHOHANBHBIX 00pa30BaTENbHBIX OPraHu3alusiX,
peann3yonmx 00pa3oBaTeNbHyI0 IPOrpaMMy CpeIHEro 001Iero 00pa3oBaHus B MpeieIax OCBOCHHUS
OIIOII CIIO Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHMs.

bubnuoTteunslit GOHA AOMOTHEH CMPABOYHUKAMH, HAYYHOH, HAYYHO-TIOMYJISAPHON M APYTrou
JUTEPATypO 10 MaTeMaTHKe.

B nporuecce ocBoeHus nporpaMMmbl yueOHOU TUCHUIUIMHBI MaTeMaThka CTYJeHTHI OJy4aloT
BO3MOXHOCTh JIOCTyNa K JJIEKTPOHHBIM Y4eOHBIM MaTepHajlaM [0 MaTeMaTHhKe, UMEIOIIUMCS B
cBOOOAHOM AocTyme B ceTu MHTepHEeT (971eKTPOHHBIM KHUTaM, MPAaKTUKyMaM, TeCTaM, MaTepuaiam
EI'D u ap.).
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9. JUTEPATYPA

OCHOBHbIE HCTOYHHKH
1. Boromonos H. B., Camoiinenko I1. 1. Maremaruka: Yuebuuk mist CI1O. — 5-e m3a., nepepad. u
nom. - M.: FOpaiit, 2019. - Onexrponnsiii pecypc: DbC HOpaiit.

JlonoiHUTeIbHbIE HCTOYHUKH
1. BoromosioB H. B. Anrebpa u nHauana ananmuza: Yue6. moc. mis CIIO - M.: HOpaiit, 2019. -
OnexTponHbIi pecype: DbC IOpaiir.

2. boromonos H. B. I'eometpus: Yueb. moc. g CITO - M.: KOpaiit, 2019. - DnekTpoHHBIN pecypc:
OBC Opaiir.
HNHTepHEeT-pecypchbl

1.

o o

www. fcior. edu. ru (MapopmManmoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPHAIIBI).

2. www. school-collection.edu.ru (Eannas xosutekiuu mudpoBbIX 00pa30BaTeIbLHBIX PECYPCOB).
3.
4

Math.ru: Maremaruka u oobpasoBanuehttp://www.math.ru

MockoBCKUI LIEHTP HEMPEepBIBHOTO MateMaruyeckoro oopazosanust (MLIHMO)
http://www.mccme.ru

Exponenta.ru: oOpa3zoBarenbHbIi MaTeMaTHYeCKU# caiiT http://www.exponenta.ru

Bes snemenTtapras  Martemartuka:  CpemHsiss — MaTeMaTH4YecKas  MHTEPHET -  IIKOJ
http://www.bymath.net
I'eomerpuueckuii mopran http://www.neive.by.ru
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