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1. NOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma oOmieoOpazoBarenbHON y4eOHON AUCIUIUIMHA MaTemaTHka MpeaHa3HauYeHa
IUIE  M3y4YeHHs MaTeMaTHKd B MNpoecCHOHATIBHBIX oOpa3oBaTenbHbIX opranmsauusax CIIO,
peanu3yromux o0pa3oBaTeNbHy0 MIPOrPaMMy CPEIHEro o0mero o0pa3oBaHus B Mpeenax OCBOCHHUS
OCHOBHOM npodeccruonanbHoi obpazoBarenbHoit mporpammsl CITO (OITOIT CITO) Ha 6a3e 0OCHOBHOTO
obmero o0pa3oBaHMs NPU TOATOTOBKE KBATM(UIIMPOBAHHBIX paboumx, ciyxammx. [Iporpamma
pa3zpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemHero ooOimero oOpazoBaHUs, MPEABIBISEMBIX K
CTPYKTYpE, COJIEpXAaHUIO W pe3yiabTaTaM OCBOSHHMS Y4YeOHON IUCHUIUIMHBI MaTeMaTuka, B
COOTBETCTBUHM C PekoMEeHJanMsM{ 10 OpPraHM3alMH IOJYYEeHHUs CpeIHero oOmero odpa3oBaHUs B
npezenax OCBOCHHUS 00pa30BaTENbHBIX MPOTPaMM CPEAHEro MpodecCHOHAIBFHOro o0pa3oBaHMS Ha
06a3e OCHOBHOro o0mero o0Opa3oBaHHsA C Y4YeTOM TpeOoBaHMM (enepaabHBIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB U IOJIy4aeMOH mpodeccuu CpegHero  MpogecCHOHATBLHOTO
obpa3zoBanus (mucbMo JlemapraMeHTa TrOCyAapCTBEHHOM MOJMTUKHA B c(epe MOATOTOBKU paboumx
kaapoB u JII1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Conepyxanue mporpaMMmbl MaTeMaTHKa HAIIPaBJICHO Ha JOCTH)KEHUE CIIETYIOIIUX LENeH:

* obecrieueHne CHOPMUPOBAHHOCTH IPEJCTABICHHH O COLUAIBHBIX, KYJIbTYPHBIX M HMCTOPHYECKHX
(akTOopax CTaHOBIICHHUS MAaTEMATHUKH;

* obecrieueHre ChOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOTO U MATEMATHYECKOTO MBIIILICHHS
» oOecrnieueHne CGHOPMHUPOBAHHOCTH YMEHHH NPUMEHSTHh IMOJYYCHHbIE 3HAaHUS TPH PEIICHUU
pa3IUYHBIX 337134,

+ obecrieueHne CPOPMHUPOBAHHOCTH TPEACTABICHUNA O MaTEeMAaTHKE KAaK YacTH OOIIeYeIOBEUECKOi
KyJIBTYPbI, YHUBEPCATHHOM S3bIKE HAYKH, TIO3BOJISIOIIEM ONMCHIBATh M U3ydYaTh peabHbIC MPOLIECCHI
U SIBJICHUSI.

B pabouyro mporpammy BKIIIOYEHO COJEp)KaHHe, HAalpaBlIeHHOE HAa ()OPMUPOBAHUE y CTYJCHTOB
KOMIIETCHITUH, HeOOX0gUMEBIX 11 kKadecTBeHHOTO ocBocHuA OIIOII CIIO Ha 6a3e 0CHOBHOrO OOIIEro
oOpa3oBaHUsl C TIOJNyYCHHWEM CpeAHero ooOmero o0pa3oBaHMSA; MPOrPaMMbI  MOJATOTOBKH
KBaTM(UIIMPOBAHHBIX pabounx, ciysxkamux ([TITKPC).

B paGoueii mporpamMme y4yeOHON AMCHUILIMHBI MaTeMaTHKa MPeICTaBICHO COIepKaHNue y4eOHOro
MaTepuaia, IIOCIeOBATENBHOCTh €ro W3y4YeHHs, paclpeleleHne ydYeOHBIX 4YacoB, BHJIBI
CaMOCTOSITENIbHBIX paboT, TeMaThka pedepaToB (JAOKIAIO0B), MHIAMBUAYAIBHBIX MPOEKTOB C YUETOM
crnienn(UKA TPOTrpaMM TOJATOTOBKH KBATH(PHUIIMPOBAHHBIX PA00OUYMX, CITyKaIINX.



2. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIHUAILJIMHBI MATEMATHUKA

Marematuka sBisercss  (pyHIaMEHTadbHON  00mIEe00pa30BaTEIPHOM  JAWCIHUIUIMHOW  C
CIIO)KMBIIMMCSL YCTOHYMBBIM COZEp)KaHWEM U OOHmMMH TpeOOBaHMAMHU K TOATOTOBKE CTYJEHTOB.
OO61ue 1eny u3y4eHus MaTeMaTUKU TPAIUIIMOHHO PEAIM3YIOTCS B YETHIPEX HAIPaBICHUIX:

1) obmiee mpecTaBneHNe 00 HACSIX U METO/IaX MATEMATHKH,

2) UHTEIJIEKTyallbHOE Pa3BUTHUE;

3) oBnazneHne HEOOXOAUMBIMUA KOHKPETHBIMU 3HAHUSMHU M YMEHUSMU;
4) BOCTIMTATEIIbHOE BO3JICHCTBHE.

[Tpodumnnzanus neneil MaTeMaTH4ecKoro 00pa3oBaHus OTPAXKACTCS HA BHIOOPE IPUOPUTETOB B
OpraHu3aluy y4yeOHOU NeATeIbHOCTH CTYIEHTOB. [ TEXHHYECKOro, COIMalbHO-DKOHOMUYECKOIO
npoduneit mpodeccHoHaTbHOrO 00pa30BaHUsS BBHIOOP IEJIed CMEMIaeTcs B IParMaTHYeCKOM
HaIpaBJIEHUH, MPEIyCMATPUBAIOIIEM YCWICHHE M PACIIUPEHUE MPUKIAAHOTO XapakTepa H3yueHUus
MaTeMaTHKH, MPEUMYIIECTBEHHOW OpHEHTAllMM Ha aJrOPUTMHUYECKUH CTHJIb I103HABATEIbHOMN
nesTenbHOCTH. JlJis TyMaHUTapHOTO U €CTECTBEHHO-HAy4HOro mpoduieil mnpodeccrHoHaibHOro
oOpa3zoBaHus 0ojiee XapaKTEpHBIM SBISECTCS YCHUJICHHE OOLIEKYJIbTYPHOH COCTaBISIOIIEH y4eOHOM
OUCHUIUIMHBL C OpHUEHTAlMell Ha BU3yaJbHO-OOpa3HBIA U JIOTMUECKUHA CTHIM Y4eOHOH paboThI.
N3ydyenne wmareMaTuku Kak NOporiIbHOW — 00IIeoOpa3oBaTeIbHON  y4eOHOW  TUCITUILIMHBI,
yUUTHIBaIONIeH crenuduky ocBanBaembix cTyaeHTamu npodeccuit CIIO mnm cnenumansnoctu CIIO,
obecrieunBaeTcCs:

* BBIOOPOM Pa3IMYHBIX MOJIX00B K BBEJICHHIO OCHOBHBIX MOHSATHUH;

sopMUpOBaHHWEM  CHCTEMBbI  y4eOHBIX 3aJaHuid, obOecmeunBaomux  dpdEeKTHBHOE
OCYIIECTBIICHHE BHIOPAHHBIX IEIEBBIX YCTAHOBOK;

* oOoTamIeHneM CIeKTpa CTHIICH y4eOHOH IeATeNIbHOCTH 32 CUET COTJIACOBAHUS C BEIyIIUMHU
JesITeIbHOCTHBIMU XapaKTePUCTUKAMU BEIOPAHHON CIEIIMAIbHOCTH.

[TpoduibHas cOCTaBIAIONIA OTPAKAETCSA B TPEOOBAHUSIX K MOJTOTOBKE CTYJCHTOB B YaCTH:

* 0011Ieli CUCTEMBI 3HAHUI: COJIepKaTENbHbIE TPUMEPHI UCTIOIB30BAHUS MATEMATUUECKUX HIeH
¥ METOJIOB B NMPO(HECCHOHALHON AEATEIbHOCTH;

* YMEHHI1: pa3nuyne B ypoBHE TPeOOBAHUI K CIOKHOCTU MPUMEHSIEMBIX aJITOPUTMOB;

* TPAaKTUYECKOTO HCIOJIB30BAHUS TPUOOPETEHHBIX 3HAHWKA W YMEHUWI: WHAMBUIYaITBHOTO
yu4eOHOro OIblTa B TOCTPOCHUH MAaTEeMAaTUYECKUX MoJeNel, BBIOJHEHUH MCCIIEe0BATEIbCKUX
MIPOEKTOB.

Takum oOpa3om, peanuszanusi coAepx aHus Yy4eOHON MUCHUIUIMHBI OPUEHTHPYET Ha
MIPUOPUTETHYIO POJIb MPOIECCYaTbHBIX XapaKTEPHCTUK Y4eOHOW paboThI, 3aBUCSAIIUX OT TPOQHISL
npodeccnoHanmbHOTO  00pa3oBaHWs, TOJIYYEHHS  ONbITa  HMCIOJB30BAHUS  MAaTeMaTUKH B
COZIepKATENBHBIX M MPO(ECCHOHAIFHO 3HAYMMBIX CHTYalMsX II0 CpPaBHEHHIO C (HOpMaIbHO-
YPOBHEBBIMH PE3YyJIbTATUBHBIMU XapakTepucTukamu oOyueHusi. CoaepkaHue y4eOHOM AMCIUITIIMHBI
pa3paboTaHO B COOTBETCTBHH C OCHOBHBIMH COJICPKATEIbHBIMH JTHHASIMHU O0YYECHHUSI MaTeMaTHKe:

* ancebpauyeckas JUHUA, BKIIOYAIOIIAs CHCTEMATHU3AllMI0 CBEACHUN O YHUClaX; U3ydyeHHe
HOBBIX M 0000IIeHHE paHee HM3YYCHHBIX ornepanuil (BO3BEJACHHWE B CTENECHb, W3BIICUYEHUE KOPHS,
norapuMHUpoOBaHUE, CHHYC, KOCHHYC, TaHTE€HC, KOTAaHT€HC M OOpaTHble K HUM); U3Y4YEHHE HOBBIX
BUJIOB YHCIIOBBIX BBIPOKEHHH © (POPMYI; COBEpIICHCTBOBAHWE MPAKTUYECKHX HABBIKOB U
BBIYHUCIUTENLHON KYyJIbTYpBI, PACIIMPEHHE W COBEPIICHCTBOBAHWE aNreOpanvyeckoro arrmapara,
C(OPMHPOBAHHOTO B OCHOBHOW IIKOJIE, W €ro NpPUMEHEHHE K pPEIICHHI0 MAaTeMaTHYeCKHX |
MIPUKJIAIHBIX 33124,

* MmeopemuKo-)yHKUYUOHAIbHAA JIUHUA, BKIIOYAIONIAS CUCTEMATH3AIMI0 W paclIMpeHue
CBelEHUI O (YHKIMAX, COBEPIICHCTBOBAHUE TIpaUUeCKHMX yMEHHUH; 3HAKOMCTBO C OCHOBHBIMH
UAeSMA W METOJAaMH MaTeMaTHYeCKOro aHaim3a B O0beMe, TIO3BOJIIONIEM HCCIIE0BATh
JJIeMEHTapHble (YHKIMM W peuiarh MpocTeHine reoMeTpudeckue, (U3MUECKHUe | JIpyrue
MPUKIIAIHBIC 33]a4H;

* JIUHUA YPAGHEHUIl U HepageHcme, OCHOBAaHHAs Ha TIOCTPOCHWUM U HUCCIIEAOBAHUU
MaTeMaTHYeCKUX MOJIeNiel, TepeceKarmasicss ¢ anreOpandeckod W TEeOpeTHKO-(DYHKIIMOHAIEHON
JUHUSMH W BKIIOYAION[Ash pPa3BUTHE W COBEPIICHCTBOBAHWE TEXHUKH  alreOpamyecKux
npeoOpa3oBaHMil ISl PEIICHUs] ypaBHEHWH, HEPaBEHCTB M cuUCTeM; (OPMHUPOBAHHE CIOCOOHOCTH



CTPOUTH W HCCIEAOBATh MPOCTEHINNE MaTeMaTH4YeCKHEe MOJCIU MPH PEUICHUH MPUKIATHBIX 331ad,
3a]1a4 U3 CMEXHBIX U CTIEHUABHBIX TUCIUIUINH;

* ceomempuuecKan AUHUA, BKIIOYAIONIAs HATJAIHBIC MPEACTABICHHUS O MPOCTPAHCTBEHHBIX
¢durypax u u3ydeHHE UX CBOMCTB, (popMUpOBaHME M Pa3BUTHE MPOCTPAHCTBEHHOI'O BOOOpAXKEHUS,
pa3BUTHE CIIOCOOOB TEOMETPHUECKHX HW3MEPEHHH, KOOPAMHATHOTO W BEKTOPHOTO METOIOB ISt
pelIeHHs] MAaTeMaTHYEeCKUX U IPUKIIAJHBIX 3a/1a4;

ecmoxacmuy4eckas JUHUA, OCHOBaHHAs HA pa3BUTHM KOMOWHATOPHBIX  YMEHH,
MPEJCTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKIX 3aKOHOMEPHOCTSX OKPY’KAIOIIeTr0 MUpA.

3. MECTO YYEBHOM JUCHOUIIJIMHBI B YYEFHOM ILJIAHE

Vuebnas auciumnHa Marematuka ABISIETCS  y4eOHBIM — IIPEAMETOM  00s3aTeNbHON
npeameTHoil obmactu «Maremaruka u uHpopmatukay PI'OC cpexgnero obmero obpaszoBanus. B
npodecCHOHAIBHBIX 00pa30BaTENbHBIX OPraHU3ALUAX, PEAUTN3YIONINX 00pa30BaTEIbHYI0 IPOTrpaMMy
cpenHero o6mero obpazoBanusi B mpeaenax ocBoenus OITOIT CITO Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHus, ydeOHas IUCHUIUIMHA MaremMaTnka wH3ydaeTrcsi B 00mIeoOpa30BaTEeIbHOM IIMKIIC
yuebnoro tuiana OITOIT CIIO na 6a3e ocHOBHOro 00mIero oOpa3oBaHUsl C MOJYYCHHEM CPETHETO
o6iero oopazosanus (ITTIKPC).

4. PE3YJIbTATHI OCBOEHMS YYEBHOM JUCIIUILINHBI

OcBoenune cojaepkaHusi y4yeOHOW JUCHMIUIMHBI MaTemaTuka oOecrneyuBaeT JIOCTHIKEHHE
CTYJEHTaMH CJEIYIOUINX PE3YyJIbTaTOB:

* TUYHOCHIHBIX:

— c(opMHUPOBaHHOCTH TPEACTABICHUH O MAaTEMaTHKE KaK YHHUBEPCAIbHOM S3bIKE HAYKH,
CpeACTBE MOJIETUPOBAHMS SBJICHUN U NIPOLIECCOB, HJIESIX U METOJIaX MaTeMaTHKU;

— T[OHMMaHWE 3HAYMMOCTH MAaTEeMAaTUKH JUIsI  HAyYHO-TEXHHYECKOrO  Iporpecca,
c()OPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K 4acTH OOLIeueIOBEYECKOM KyJIbTYphl uepes
3HAKOMCTBO C UCTOpUEH PA3BUTHsI MATEMATUKH, YBOJIFOLIUEN MaTEMAaTUYECKUX UJIEH;

— pa3BUTHE JIOTHYECKOTO MBILIUIEHUS, IPOCTPAHCTBEHHOI'O BOOOPAXEHHUs, aIrOPUTMUYECKON
KyJbTYpbl, KPUTHYHOCTH MBIIIJICHAS Ha ypOBHE, HEOOXOAMMOM JUIsl Oyaymied mpodeccnoHaIbHON
JesTeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs U caMO0Opa30BaHNUs;

— OBJIaJICHHNE MaTEeMAaTHYECKHMMH 3HAHWSAMU W YMEHHUSMH, HEOOXOIUMBIMH B TOBCEIHEBHOU
KHU3HHM, JJS  OCBOGHUS  CMEXKHBIX  €CTECTBEHHO-HAy4YHbIX  JMCLUMIUIMH M JUCHUIUIMH
pohecCHOHANBHOTO 1IMKJIIA, IS MOJTY4YeHHs] 00pa3oBaHusl B 00JIacTAX, HE TpeOYOUUX yriayOaeHHON
MaTeMaTHYeCKOM MOArOTOBKH;

— TOTOBHOCTb U CHOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCJIE CaMOO0Opa30BaHUIO, Ha
NPOTSDKEHUM BCEH JKM3HHU; CO3HATEIbHOE OTHOILEHHE K HENpPEePHIBHOMY OOpa30BaHHIO KaK YCIOBHUIO
YCHEIIHOM MpoQecCuOHaNbHON 1 00I1IeCTBEHHOM eSATENIbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTEIIBHOM TBOPUECKOM UM  OTBETCTBEHHOM
TeSTeTbHOCTH;

— TOTOBHOCTb K KOJUIGKTMBHOM paboTe, COTpPYAHMYECTBY CO CBEpCTHHUKaMH B
o0pa30BaTeNbHOM, 00IIECTBEHHO MOJIE3HOM, YueOHO-UCCIeA0BATENbCKOM, MPOEKTHONW U APYTUX BUAAX
NeSTeNbHOCTH;

— OTHOIIEHHE K MPO(HECCHOHAIBHOW NEATETPHOCTH KaK BO3MOKHOCTH y4YacTHs B pEIICHUH
JIMYHBIX, OOLIECTBEHHBIX, TOCYJApCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIIEM;

* Memanpeomemnvix:

— YMEHHE CaMOCTOSTENBHO OIpPEeNsATh IeNu JCSTeIbHOCTH W COCTaBJIATH IIJIAHBI
JeSTeIbHOCTH; CaMOCTOSATENIEHO OCYIIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBAThH JIEATEIBHOCTD;
WCTIOJIh30BATh BCE BO3ZMOKHBIC PECYPCHI JIJIS TIOCTHIKEHUS TTOCTABJICHHBIX [IEJIel ¥ peaTn3aliiy IJIaHOB
NesITeIbHOCTH; BEIOUPATH YCHEIIHbIE CTPATETHH B PA3JINYHBIX CUTYaIUAX;

— YyMEeHHE TpPOAYKTHBHO OOIIAThCS W B3aUMOJACWCTBOBATH B IPOIECCE COBMECTHOMN
NesTeIbHOCTH, YYUTBIBATh IMO3UIMM JPYTMX YYAaCTHHKOB JEATENIHOCTH, 3(PQPEKTHUBHO pa3peuiath
KOH(JIMKTHI,

— BJAJeHHWE HaBbIKAMHM I103HABATEJIbHOM, Y4EOHO-MCCIEIOBATENLCKOM U  MPOEKTHOM
JeSTeTbHOCTH, HABBIKAMH Pa3pelIeHUs] MPOOJIeM; CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIEHOMY
MOUCKY METOJIOB peIlIeHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO pa3IMYHbIX METOJ0B O3HAHUS;



— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOATENbHOW HH(OPMALMOHHO-TI03HABATEIBHON
NEeSATeNbHOCTH, BKJIIOYAash YMEHHE OPHEHTUPOBATHCS B PA3MUYHBIX HCTOYHHKAX HWH(POPMAIIHH,
KPUTHYECKH OILICHUBAThb M HUHTEPIPETUPOBaTh HHPOPMAIMIO, TMOJIYYaeMyl M3 pa3IUUHbIX
HMCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMH CPEICTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY
3pEHHUsI, UCTIOIb30BATh aJICKBATHBIC SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HaBbIKAMH MO3HABATEIHHOW peduIeKCUH KaK OCO3HAHUSI COBEPIIAEMbIX ACHCTBUIA
U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB U OCHOBAHUMW, TPaHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX MO3HABATEIbHBIX 3324 U CPEACTB JIJISl UX JOCTHIKCHUS,

— IEJNEYCTPEMJICHHOCTh B MOWCKAX W MPUHSATUU PEIICHUH, COOOPAa3UTEILHOCTh U MHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEICTABICHU; CIOCOOHOCTh BOCIPUHUMATH KPAacOTy U TapMOHHUIO
MHUPA;

* npeOMemHuIX:

— c()OpMUPOBAHHOCTH MPEACTABICHUN O MAaTEeMaTUKE KaK YaCTH MHPOBOU KYJIBTYPBl B MECTE
MaTEeMaTHUKd B COBPEMEHHOW IMBUJIM3AIMH, CIIOCO0AX OIMCAaHUS SIBICHUI peaJbHOro MHpa Ha
MaTEeMaTUYECKOM SI3BIKE;

— c(hOpPMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHYECKHMX MOHATHUAX KaK Ba)KHEHIINX
MaTeMaTUYeCKUX MOJENSAX, IMO3BOJISIONIMX OINUCHIBATh M M3ydaTh pPa3HbIE MPOILECCHl U SIBJICHMUS;
MMOHMMAaHKUE BO3MOKHOCTH aKCHOMAaTHYECKOTO MMOCTPOCHHSI MATEMAaTHYECKIX TEOPUH;

— BIJIQJICHUE METOJIaMU JIOKa3aTeJIbCTB U aJITOPUTMOB pEUICHUS, YMEHHE WX MPUMECHSITH,
MIPOBOAMTD TOKA3aTEIbHBIE PACCYKICHHS B XOJI€ PEILICHUS 3a7a4;

— BIIaJICHUE CTaHJAPTHHIMU TMPUEMaMU PEHICHUS PAIMOHAIBHBIX W HPPAMOHAIBHBIX,
MOKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHHH U HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM, B TOM YHCIE ISl TIOMCKAa MYTH PEHICHUS M
WUTIOCTPAINK PEIICHUs YPaBHEHUN U HEPABEHCTB;

— chopMHPOBAaHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHSTHSIX MAaTEMATHYECKOTO aHAJIN3a H
WX CBOMCTBAax, BJIAQJCHHE YMEHUEM XapaKTepU30BaTh MOBEACHHE (YHKIIMI, HCIOIb30BAHHE
MOJTYYEHHBIX 3HAHUH /U1 OMTUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

— BIAJICHHE OCHOBHBIMU TOHATHUSMU O IUIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, mXx OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTH YMEHHS pPACIO3HABATh T'E€OMETPUUYECKHE
burypsl Ha 4epTekKax, MOJAENAX M B pEaTbHOM MHUpPE; MPUMEHEHHE W3YYCHHBIX CBOWCTB
reoMeTpuyeckux Guryp u Gopmys i pelIeHHs TeOMETPUUECKUX 3a/ad U 3a7a4 ¢ MPaKTUYECKUM
CoJIepKaHUEM;

— c(OpMHUPOBAHHOCTH TPEJCTABICHUN O TMpoIeccax W SBICHUAX, UMEIOIINX BEPOSTHOCTHBIN
XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B p€aJbHOM MHPE, OCHOBHBIX MOHSATUSX 3JIEMEHTAPHOMN
TEOPUH BEPOSITHOCTEH; YMEHHI HAXOIWUTh U OIEHUBATh BEPOSITHOCTU HACTYIUJICHUS COOBITUHA B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKH CITyYaHBIX BEIUYHH;

— BJIQJICHHME HABBIKAMH HCIIOJIH30BaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM TPH PEIICHUH
3azay.



5. COIEP)KAHUE U CTPYKTYPA YUEBHOM JUCIUILIUHBI
Beenenue.

Martemartuka B HayKe, TEXHUKE, SKOHOMHKE, THPOPMAIIMOHHBIX TEXHOJIOTUIX U MPaKTUYECKOI
nesrenbHOCTH. llenmm u 3amauM w3ydeHUs MareMaTuku mpu ocBoeHuH mnpodeccuit CIIO u
cnenuansHocTeit CIIO.

AJITEBPA
Pa3BuTHe NOHATHSA O YMCIIE.

Ilenple m panmoHanbHbIe yucia. JlelicTBUTeNbHBIC 4ucia. [IpuONMKEHHBIC BBIYHCICHUS.
KommiekcHble uucna.

KopHuu, crenenu u jiorapu(pmsi.

Kopuu um cremenn. KopHu HaTypajJbHOM CTENEHM W3 4ucla U WX cBoiicTBa. CremeHu c
palMoOHaJIbHBIMU IIOKA3aTeNsIMM, MX CcBoHcTBAa. CTENeHWM C JAEHCTBUTENBHBIMU IOKA3aTEISIMHU.
CBolicTBa CTENEHU C IEUCTBUTENbHBIM I10KA3aTEIEM.

Jlorapugm. Jlorapudm uucma. OcHOBHOE orapuMHUUECKOE TOXKIECTBO. JlecATHUHBIE H
HaTypanbHble lorapudmel. [IpaBuna aeiictBuii ¢ norapudpmamu. Ilepexos Kk HOBOMY OCHOBAHHIO.

IIpeodpa3zoBanue ajgredpamveckux BbIpaxkeHuid. IlpeoOpazoBaHue palMOHANBHBIX,
UPPaLMOHATIBHBIX CTETIEHHBIX, TOKA3aTeNbHBIX U JIOTAPU(PMUUYECKUX BbIPAKCHHH.

IIpakTnyeckue 3aHATHS. ApudmeTnyeckue MACUCTBUS HAJ YHCIAMH, HaXOXJICHHUE
MPUOIMKEHHBIX 3HAYEHUH BETMYMH U MOTPEUTHOCTEN BBIYMCIEHUHN (a0COMIOTHON U OTHOCUTENBHOM),
CPAaBHEHUE 4YMCIIOBBIX BBIPAKCHHI. BpluMciieHHEe M CpaBHEHHME KOpPHEW. BhINOIHEHHE pacdeToB C
panukanamu. Pemenune wuppanuoHanbHbIX ypaBHeHMM. HaxoxneHue 3HaYeHUM CTENEHEeW ¢
panroHambHBIMU TOKa3arensiMu. CpaBHeHUe cTereHei. [IpeoOpa3oBaHus BhIpaKeHU, COIEpPIKAIIX
creneHu. Pemenne nokasaTenbHbIX ypaBHEeHUN. Pelienne npukinaaneix 3aaad. Haxoxaenue 3HaueHui
norapudma 1o npou3BOIBLHOMY OCHOBaHHIO. [lepexos OT 0JJHOro OCHOBaHUS K JApyromy. Beraucnenne
u cpaBHeHue Jsorapudmos. JlorapudmupoBanue W MOTEHIUpPOBaHUE BhIpakeHUU. [IpubmmxeHHBIC
BBIUUCIICHUS U PEUICHUS IPUKIIAIHBIX 3a/1a4. Penenue norapupMudeckux ypaBHEHHH.

OCHOBbBI TPUTTOHOMETPUH
OcHOBHbIE IOHATHS

Panunannas mepa yrna. BpamarenbHoe aBuxeHue. CHHYC, KOCMHYC, TAHI€HC M KOTAHTEHC
YHUCIIA.

OcCHOBHBIC TPHTOHOMETPHUYECKHE TOXKIECTBA

®opmynsl npuBeneHus. Popmysl ciaoxeHus. Popmynsl yaBoeHuss PopMysibl TOJIOBUHHOTO
yria.

IIpeoOpa3oBanus npocTeHIIUX TPUTOHOMETPHYECKHUX BbIPAsKeHUH

[TpeoOpa3oBaHue cyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B MPOM3BEAEHUE U NPOU3BEICHUS B
CyMMy. BripaxkeHne TpUroHOMeTpUYECKUX (PYHKIMI Yyepe3 TaHT€HC MOJIOBUHHOTO apryMEHTa.

Tpuronomerpu4eckne ypaBHeHUs] 1 HEPABEHCTBA

IIpocreiimne  TPUTOHOMETpUYECKHE  ypaBHEHMs. IIpocreiimime  TPUTOHOMETPUYECKHE
HEPaBEHCTBA.

OOpaTHble TPUTOHOMeTpPUUYecKHe (PYHKIMH. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

IlpakTuyeckne 3aHATHA. PanuaHHbI METOJ U3MEPEHHs YIJIOB BpAllEHUS U CBI3b C
rpagycHoil Mepoil. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKAECTBA, (HOPMYIBI CIOKEHHS, YIBOCHMS,
npeoOpa3oBaHWE CYMMbl TPUTOHOMETpUYECKMX (YHKIMH B MpoW3BEICHUE, Mpeodpa3oBaHue
MIPOM3BECHUS TpUTOHOMeTpUYeckux GyHkuuid B cymmy. IIpocreiiimue TpUTOHOMETpPHUYECKHE
ypaBHeHMs M HepaBeHCTBa. OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIMHU: apKCHHYC, apKKOCHHYC,
aApKTaHT€HC.

DOyHKIUH, X CBOHCTBA U IPaUKH

@®yukuuu. O6acTh onpeneneHuss 1 MHOXKECTBO 3HaueHUM; rpaduk (QyHKIMH, TOCTPOCHHE
rpadukoB QyHKINN, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CaoiictBa  (pyHkuuu. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTh, OTPAHUYCHHOCT,
NepUOMYHOCTb. [IpoMexyTkn Bo3pacTaHusi M yObIBaHUS, HAaHOOJIblIIee M HAaUMEHbIIee 3HAYEHUS,
TOYKH 3KcTpemyMa. ['paduueckas unTeprperauus. [Ipumepsl (QyHKIHMOHAIBHBIX 3aBUCHMOCTEH B
peanbHBIX Tpolleccax U SBJICHUsAX. ApupmeTndyeckue onepanu Haja GyHKuusaMu. CraoxHas GyHKUIUSA
(xommno3unus). [louaTue o HempeprIBHOCTH (PYHKIIHH.



Oo6partnbie pynkuun. OOnacTe ompeneneHus W 00JACTh 3HAYCHWM OOpaTHOW (YHKIIMH.
I'padux oOpaTHOM QyHKIUH.

CreneHHble, NOKa3aTeJlbHbIE, JOrapugmMuyecKkue 1 TPUroHOMeTprUYecKkre GyHKIUM.
OOpaTHbIe TPUTOHOMeETPUYEeCKHEe (PYHKIHMHU

Omnpenenenust  GyHKIMA, WX CcBoWicTBa W rpaduku. IIpeoOpasoBanus rpaduKoB.
[TapanmienpHplil EpeHOC, CUMMETPUSI OTHOCUTEIBHO OCEH KOOPAMHAT U CUMMETPUS OTHOCHUTEIBHO
Hayajla KOOpAUHAT, CUMMETPHsI OTHOCUTEIBHO NPSMOM y = X, PaCTSDKEHHE M CXKATHE BAOJIb OCEU
KOOpJMHAT.

IIpakTnyeckue 3anaTuA. [Ipumepsl 3aBUCMMOCTEN MEXIy INEPEMEHHBIMH B PEaJIbHBIX
mporeccax M3 CMEeXHBIX aucuuiuinH. Omnpenenenue ¢ynkumid. [loctpoeHne u uteHue rpadukoB
¢byukumii. MccnenoBanune ¢ynkiuu. CBOWMCTBa JIMHEWHOW, KBAJApPAaTHUYHOM, KYCOYHO-JTMHEHHOW |
npoOHo- nuHeiHON ¢yHkuui. HempepsiBHble U mepuoauueckue (QyHKiuu. CBOHCTBA U TpapuKu
CHHYyCa, KOCHHYyCa, TaHreHca W KoTaHrenca. OOparHble ¢GyHKuMH U uX Trpaduxu. OOpaTHbIe
Tpuronomerpuueckue ¢ynkuuu. IIpeoOGpazoBanus rpaduka GyHkumu. ['apmMoHnyeckune KojeOaHUs.
ITpuknanneie 3amaun. IlokaszarenbHble, JorapupMUUECKUe, TPUTOHOMETPUYECKHUE YpaBHEHHS U
HEPaBEHCTBA.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBareabHocTH. CriocoObl 3afaHus W CBOWMCTBA YHCIOBBIX IOCIIEIOBATEIBHOCTEH.
IlonsatTue o mpenene nociaenopareabHocTU. CylllecTBOBaHUE Ipezesia MOHOTOHHOM OrpaHMYEHHOU
nocienoBarenbHocTH.  CyMMHUpOBaHHME  IOCIIeOBaTeNbHOCTEH.  beckoHewHo — yObIBaromas
reOMETPHUYECKasl IPOrPeCcCus U €€ CyMMa.

IpousBoanasi. IlonsatHe o NPOM3BOMHOW (PYHKIMH, €€ TEOMETPHUYECKUH M (PHU3HUECKUiIt
CMBICII. YpaBHEHHE KacaTeldbHOM K Trpapuky QyHkuuu. IlponsBogHBle CyMMBI, pa3HOCTH,
NPOU3BEACHUS, 4YacTHbIC. [IpOM3BOJHBIE OCHOBHBIX dJ€MEHTapHBIX ¢yHKuud. IlpumeHenne
IIPOM3BOJHOM K HCCIIEOBAaHUIO (GYHKUMH M mocTpoeHuto rpadukoB. IlpousBoansie oOpaTHON
¢byHKIMM U KoMmo3ummu (QyHKIMH. [IpuMepsl HCMONB30BAaHHUS TPOU3BOJHOM U HAXOXKICHUS
HAaWIy4dlllero peEIIeHUus B MPHUKIAJHBIX 3aJadax. Bropas npousBojgHas, €€ TI'€OMETPUYECKHH U
¢busnvecknii cMpici. Haxoxaenue cKopocTH ist porecca, 3aJaHHOTO (OpMYIIoil U TpaduKoM.

IlepBooOpa3nass u mHTerpaJ. lIpuMeHeHuEe ONpPENEIEHHOTO HHTErpana il HaxOXACHUS
wiouaau KpuBOJMHEWHON Tpameuuu. @®opmyna Herorona—IJleli6nuna. Ilpumepsl npuMeHeHUs
MHTErpajia B (U3MKe U T€OMETPHUH.

IIpakTuyeckue 3ansaTHsA. YnciaoBas nocie10BaTeNIbHOCTb, CIIOCOOBI €€ 3a7aHusl, BEIUNCICHUS
4jeHOB  mociedoBaTenbHocTH.  Ilpenen  mocnenoBarenbHOCTH.  beckoHeuHo — yObIBaromas
reoMmerpuyeckas nporpeccus. [IponsBonHas: MexaHU4eCKUI U T€OMETPUYECKUI CMBICIT IPOU3BOIHOM.
VYpaBHeHHe KacaTenbHOM B oOmiem Bujae. [IpaBwia u ¢dopmynsl nuddepeHnupoBanus, Tabauna
MIPOM3BOJHBIX 3JeMEHTapHbIX (QyHKIU. HccnenoBanue (yHKIMHM C TMOMOIIBIO TPOU3BOJHOM.
Haxoxxnenne HauOOJbIIEro, HAaWMEHBIIEr0 3HAUYEHHs M HKCTPEMAJbHBIX 3HAYCHUH (YHKIMH.
Wurterpan u mnepBooOpasHas. Teopema Hrpiorona—IJleitOnuna. IlpumeHeHne uHTerpana K
BBIUUCIICHUIO (PU3MUECKUX BEIMYHMH U TUIOMIAIEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHusi M cHCTeMbl YpaBHeHHWi. PanyoHanbHble, MppalOHAIbHbBIE, TTOKA3aTEIIBHBIE U
TPUTOHOMETPUYECKHE YpPaBHEHHUS U CUCTEMBbl. PaBHOCHMIBHOCTH YypaBHEHMH, HEPABEHCTB, CHCTEM.
OcHOBHBIE TNpUEMBl UX pEIIEHUs (pa3l0oKEHWE HAa MHOXXMTENIU, BBEJICHHE HOBBIX HEU3BECTHBIX,
MOICTAaHOBKA, TpaaecKuii MeTo).

HepasencrBa. PanuoHanbHble, HUppALlMOHAIBHBIE, IOKA3aTEJIbHBIE U TPUTOHOMETPUYECKHE
HepaBeHCTBAa. OCHOBHBIE TPUEMBI UX PELLIECHUS.

Hcnosb3oBanue cBOMCTB ¥ rpaguKoB (PYHKIUHA NPU PelIEHNH YPABHEHHH U HEPABEHCTB.
Meton untepBanoB. M300paxkenne Ha KOOPAWHATHON MJIOCKOCTH MHOXKECTBA PELLIEHUI yYpaBHEHHUH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU M UX CHCTEM.

IIpuxknagusie 3agauyu. IlpuMeHeHune  MareMaTHYECKMX  METOAOB ISl pEIICHUS
COJIep KaTeNbHBIX 3a7ay U3 Pa3IUYHbIX OOJacTe Hayku M MpakTHKU. MHTeprperanus pe3ylibTara,
y4eT peaJbHbIX OTPaHUYEHUI.

IIpakTnyeckue 3ausitusa. KopHu ypaBHenuil. PapHocunsHOCTh ypaBHeHuil. [IpeoGpazoBanue
ypaBHeHH. OCHOBHBIE NTPUEMBI pelIeHUs] ypaBHeHUH. Pemienue cucrem ypaBHeHul. Mcnonb3oBanue
CBOWCTB M IpauKOB (PYHKIUII UTs pellieHUs ypaBHEHUI U HEPABEHCTB.



KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOAATHOCTEM
DJIeMeHTbl KOMOMHATOPUKH

OcCHOBHbIE MOHATHS KOMOMHATOPHKHU. 3a7audl Ha MOJCUYET YMCila pa3MeIleHHi, epecTaHOBOK,
couetanmii. Pemenue 3amau Ha mepebop BapmantoB. Dopmyna OmHoMa Herorona. CBoiicTBa
OMHOMMHANBHBIX K03 unmenToB. TpeyroapHuk [Tackans.

DJIeMeHThI TeOpUHU BePOATHOCTE

CoObITHEe, BEpPOATHOCTb COOBITHS, CIIO)KEHHE M YyMHOXXeHHe BeposTHocTeil. Ilonarue o
HE3aBHCUMOCTH CcOOBITMH. JluCKpeTHas cilydaiiHas BEIMYMHA, 3aKOH €€ pacmpenencHus. YuciaoBbie
XapaKTePUCTUKH JUCKPETHOM ciiyyaiiHo# BennuuHbl. [IoHsATHE O 3aKOHE OOJIBIINX YHCEN.

DJIeMeHTBhI MaTeMATHYeCKOH CTATHCTHKH

IIpencraBnenue paHHbIX (TaONMLBI, AMAarpamMmbl, IpaduKu), TIeHepajdbHas COBOKYIHOCTb,
BbIOOpKa, cpemHee apudmerndyeckoe, mMenuana. [loHsATHe O 3a7adyaXx MaTeMaTHYeCKOW CTaTHCTHKU.
Pemenne npakTuyeckux 3a1ad ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOIOB.

IIpakTuyeckue 3aHATUs Vcropusi pa3BuUTHS KOMOWHATOPUKH, TEOPHUH BEPOSTHOCTEH H
CTaTUCTMKM W MX pOJb B PA3JIMYHbIX cdepax uenoBedyeckoil xkusHenesTenpHocTH. [IpaBuna
KoMOuHaTOpuKH. Pemenne koMOMHATOPHBIX 3a1a4. Pa3Menienus, codeTaHus ¥ IepecTaHOBKU. buHOM
Herotona u tpeyronpnuk Ilackans. IIpuknagnsie 3agaun. Knaccuueckoe onpenencHue BEPOSITHOCTH,
CBOICTBA BEPOSITHOCTEM, TEOpEMA O CyMME BepOsiTHOCTEW. Brruncienue BepositHocTen. [Ipuknaanbie
3anauu. [Ipencrasienne yncioBelx AaHHbIX. [Ipuknannelie 3anaqun.

I'EOMETPUA
IIpsiMbIe ¥ IVIOCKOCTH B IIPOCTPAHCTBE

B3anMmHOe pacnosiokeHue AByX MpsMBIX B IpocTpaHcTBe. [lapamienbHOCT HpsAMON M
mwiockoctd. [lapamnensHocTs  mockocted.  [lepneHIUMKYISApHOCTH NPSAMOM M IUIOCKOCTH.
[lepneHquKysAp M HaKJIOHHAsA. YTOJI MEXAY NPSAMON U IVIOCKOCTBIO. [IByrpaHHBIN yroi. Yroa Mexay
wiockocTsaMU.  [leprnenaukynsipHOCT,  BYX  IulockocTeil. I'eomerpuueckue mpeoOpa3oBaHus
IIPOCTPAHCTBA: IMAPAUICIBHBIA IEPEHOC, CUMMETPHUS OTHOCUTENBHO IUIOCKOCTH. [lapamiensHoe
npoekTupoBanue. [lnomane oproroHansHol npoekuuu. M3o00paxenne NpocTpaHCTBEHHBIX (QUTYD.

MHOrorpaHHUKHU

Bepmunbl, pebpa, rpaHM MHOTorpaHHuka. Pa3BepTka. MHororpaHHble Yriibl. Beimykibie
MHororpaHHuku. Teopema Oiinepa. [Ipusma. [Ipsimas un HaxionHas npusma. [IpaBuiibHas npusma.
[Mapamnenenunen. Ky6.12 Iupamuaa. [lpaBunbHas nupamuaa. YceueHHas nupamupja. Terpaszap.
Cummerpun B KyOe, B mapaienenunene, B npusme U nupamuzae. CedeHus KyOa, HpuU3Mbl U
nupamuabl. IlpencraBieHne O TNpaBWIBHBIX MHOTOTpaHHHMKAaxX (TeTpajzape, KyOe, OKTa’Jpe,
J0JIeKadIpe U UKOCAdPE).

TeJia ¥ MOBEPXHOCTH BPALCHHUS

Humuaap w koHyc. YcedeHHbId KOHyc. (OcHOBaHHE, BBICOTA, OOKOBas TIOBEPXHOCTbH,
obpa3syromas, pazBepTka. OceBble ceUeHUs U CeUeHMs, MapajuieabHble ocHoBaHMio. lap u cdepa, nx
ceueHus. KacaTtenbHas IIIOCKOCTB K cdepe.

HN3mepenus B reomeTpun

O6bem u ero wusmepenue. MuterpanmpHas ¢opmyna obbema. Dopmynsl o0beMa Kybda,
NPSMOYTOJIBHOTO HapajieNenurneaa, Npu3Msel, muwmHapa. @opmynsl o0beMa MUpaMHIbl U KOHYcCA.
@®opMyJIbl IIIOMIAIN TOBEPXHOCTEN HMIMHIPa U KoHyca. DopmMyibl o0beMa miapa U miomaai chepsl.
[TonoGue ten. OTHOIIEHUS MIIOLIA /el TOBEPXHOCTEH M 0OBEMOB MOJOOHBIX TEII.

KoopauHatbl 1 BEKTOPbI

[IpsimoyronbHas (eKapToBa) CUCTEMa KOOPAMHAT B IMpocTpaHcTBe. DopMylsia pacCTOSHUS
MEX/y IByMsI TOUKaMHU. Y paBHEHHUS chepbl, TUIOCKOCTH U MIPSIMOH.

BexTopel. Moayne BekTopa. PaBeHCTBO BEKTOpOB. Ci10’)KEHHE BEKTOPOB. Y MHOKEHHE BEKTOpA
Ha 4ucno. PasnokeHue BEKTOpa MO HANpPaBICHUSAM. YTOJI MEXAy IByMs BekTopamu. lIpoexnus
BeKTOpa Ha ocb. Koopaunats! Bekropa. CkalsipHOE IPOU3BEIEHNE BEKTOPOB.

Hcnons30Banre KOOPAUHAT U BEKTOPOB IPU PEIIEHUH MATEMAaTUYECKUX M IPUKIIAIHBIX 3a/1a4.
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IIpakTuyeckue 3aHATHS

IIpu3Haky B3aMMHOIO paCHOJIOKEHUS MPAMBIX. YTOI MeXAYy NpsAMbIMUA. B3aumnoe
PacrojOKEHUE NPSIMBIX M IUIOCKOCTEH. lleprneHauKyisp M HakIOHHAsg K IUIOCKOCTH. YTOJI MEXIY
IIPSAMOM U INIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PACIOIOKEHUH IIPSMOM U INIOCKOCTH. TeopeMa o Tpex
nepneHaukynsapax. IlpusHakn M CBONCTBA MNapajUICIBHBIX M IEPHEHIUKYJISPHBIX IUIOCKOCTEH.
PaccrosiHMe OT TOYKM A0 IUIOCKOCTH, OT NPSMOM IO IUIOCKOCTH, PACCTOSHHME MEXKIY IJIOCKOCTSIMHU,
MEXJY CKpEIIMBAIOLUIMMUCA MPSAMBIMH, MEXIYy IPOU3BOIBHBIMU (UIypaMH B IPOCTPAHCTBE.
[TapajienpHOE NMPOEKTUPOBAHUE M €ro CBOMCTBA. Teopema O IIIOIIAaJud OPTOTOHAIBHOW IPOEKIUHU
MHOIOyToJIbHUKa. B3auMHOe pacnojiokeHue NpPOCTPAHCTBEHHbIX Guryp. Pasnuunble Buabl
MHOTOTpaHHHUKOB. VX n3o6pakenus. CedeHus, pa3BepTKH MHOTOTPaHHUKOB. [lnomans moBepxHoCTH.
Bunel cummerpuii B npocrpancTBe. CHUMMETpHs TeJl BPALEHUS W MHOIOIPAaHHUKOB. Brrumcienune
wiomazned u obvemoB. Bektopsl. JlelicTBus ¢ BekTopamu. JlekaproBa cucTeMa KOOpJIMHAT B
IIPOCTPAHCTBE. Y PaBHEHUE OKPYKHOCTH, Cepsl, MI0CKOCTU. PaccTosiHue Mexay Toukamu. JledcTBus
C BEKTOpaMH, 3aJaHHbIMU KoopAuHatamu. CKajlipHOE IPOU3BEAECHHE BEKTOpOB. BekTopHOE
YpPaBHEHHE TMPSAMOM U IUIOCKOCTH. Mcmosnp3oBaHMe BEKTOpPOB IIPH  JOKA3aTEIBCTBE TEOPEM
CTEpEOMETPUHU.

TEMbI UCCIEJOBATEJIBCKUX U PEOEPATUBHBIX PABOT

* HenpepbiBHBIE 1pOOH.

* [IpumeHeHMEe CI0KHBIX POLEHTOB B )KOHOMUYECKUX pacueTax.
* [TapannenbHOe MPOEKTUPOBAHHUE.

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

* BektopHoe 3ajaH1e IpsMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.
* Ci1o’keH1e TapMOHUYECKUX KOJIeOaHUH.

* 'padnueckoe penieHre ypaBHEHUI 1 HEPABEHCTB.

* [IpaBusibHbBIE U MOTYIIPABUIIBHBIE MHOIOIPAHHUKH.

» Konnueckue cedeHus U UX NIPUMEHEHHUE B TEXHUKE.

* [lonarue nuddepenuana u ero NPUIOKEHUSI.

» CxeMmbl IOBTOPHBIX UCHIBITAaHUN bepHyiu.

* lccrenoBanne ypaBHEHUN U HEPABEHCTB C IapaMETPOM.

5.1. O06beM yueOHOI JMCHMIJIMHBI M BUABI Y4eOHOI padoThl

[Tpu peanuzanuu coaepxanusi o01eoOpa3oBaTeIbHON YUeOHON TUCHUIUIMHBI MaTemaTHka B
npenenax ocsoerus OITOIT CIIO na 6a3e ocHOBHOIO 00Iero 00pa3oBaHus C MOJYyYEHHEM CPEIHErOo
obmero oopazosanus (IIITKPC) makcumanbHas yueOHast Harpy3Ka 0O0yJaronuXxcsi COCTABIISCT:

* st npopeccun 15.01.32 OnepaTtop CTaHKOB ¢ MPOrpaMMHBIM yrpasieHueM - 303 yaca, BKJItoYast
Harpy3Ky BO B3auMojeicTBuu ¢ mnpenogaBareneM — 303 dyaca, W3 HHX JEKIUH MO y4eOHOMU
JTUCHUILTHHE - 285 4acoB ¥ KOHCYNbTalUA - 12 4acos.

Bup yyeOHoii padoThI Oobvem uacos

O0bem o0pa3oBaTeIbHON HATPY3KH (BCEro) 303
Harpy3ka Bo B3auMo/1eiicTBHM C penogaBarteyieM (BCero) 303

B toMm uucne:

Jlexkmun 285
KouncyabTanuu 12
CamocrosiTeibHas padoTa o0y4arouierocsi (Bcero) -
Htorosas arrectauus B popMe dK3aMeHa 6
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TeMaTuyecKHuil IJIAH U COAepPKaHMe YUeOHOM JUCUMIIIMHBI MaTeMaTuka

HaunmeHnoBaHue Coaepsxanue yueOHOro MaTepuaJa, JadopaTopHble padoThl U MPAKTHYECKHE 3AHATHS, CAMOCTOATeIbHAA padora | O0bem | YposeHb
pa3aesioB U TeM CTY/IeHTOB 4acoB | OCBOEHHS
1 2 3 4
I xypc, 1 cemecTp
BBenenmue. Coaep:xaHue yueOHOro MaTepuaJia: 4

MaremaTHKa B HayKe, TEXHHKE, JKOHOMUKE, THPOPMALMOHHBIX TEXHOJOTUSIX U MPaKTHYECKOH nesitenbHocT. Lenu u 1
3aJauu U3Y4EHHUs] MaTeMaTHKH I1pu ocBoeHuu npogeccuit CI1I0

PA3JIEJI 1. AJITEBPA 42

Tema 1.1. Copaepxanne yueOHOr0 MaTepHuaJia 12

PazBuTHE NOHSTHS O 1. | Llenble ¥ panHOHAIBHEIE YHCIA. 12

quciIe. 2. | [eiicTBUTENbHBIE YHCIA.
3. | llpubnmxennslie Bpranciaerns. [lpuOnrmkeHHoe 3HaUeHNE BETMYMHBI M TOTPEUTHOCTH MPUOIMKEHUH. 1,2
4. | KoMmiekcHbIE YHcia ¥ apuMeTHIecKue onepayy Hal HUMH. KoMIIeKcHbIe Yrcia H KOOpAWHATHAS TIOCKOCTb. 1,2
5. | Kommnekcuple yncia 2,3
6. | Apudmernyeckue AEHCTBUS HAJ YUCIAMH, HaXOXKICHUE MPHUONMKCHHBIX 3HAYCHUH BEIWYHMH M TOTPEUIHOCTEH 2,3

BhIUHCIIeHNH (a0COMOTHOM M OTHOCHUTENBHOM), CPaBHEHUE YHCIIOBBIX BBIPAKEHUH

Tema 1.2. Conep:kaHne y4eOHOT0 MaTepuaia: 30

KopHu, cTenenu u 1. | KopHu HaTypaIbHO# CTEIEHH U3 YMCIIA M X CBOHCTBA 12

Jlorapu(pmsi. 2. | BolunciieHue 1 cpaBHEHHE KOpHEH. BbinonHeHne pacuéToB ¢ paKaIamMH. 2,3
3. | Crenenb ¢ pallMoHAJIBHBIM ITOKA3aTENIEM, MX CBOMCTBA 1.2
4. | Pemenne nppaimoHaNbHBIX ypaBHeHHH. HaxoxneHne 3HaueHui cTerneHell ¢ paloHaNIbHBIME TToKazatersiMi. CpaBHEHHE 2,3

CTENEHEN.

5. CrerneHs ¢ IeHCTBUTEILHBIM ITOKa3aTesieM. CBOMCTBA CTENEHHN C IEHCTBUTEILHBIM ITIOKA3ATEIIEM. 1,2
6. | IlpeoOpa3oBaHuis BRIPAKEHHH, COACPIKAIIMX CTCIICHH. 2,3
7. | Penrenue moka3aTelbHBIX YPaBHEHHI. 2,3
8. Pemienvie nprKiIaTHBIX 33124 CO CIIOKHBIMHU TIPOIICHTAMH. 2,3
9. | Jlorapugm. Jlorapudm uncia. OcHoBHOE JorapudMuyeckoe ToxaecTBo. CBOMCTBA JTIOrapru(MOB. 1,2
10. | HaxoxzeHue 3HaueHui joraprudma 1o npou3BoJIbHOMY OCHOBAHHIO. 2,3
11 | JecsitiyHble ¥ HaTypaJibHbIe Jiorapumbl. DopMyria epexoia K HOBOMY OCHOBAHHMIO. 1,2
12. | Boluncnenue 1 cpaBHeHHE JIorapugmoB. 2,3

Tema 1.3. 13. | Ilpeobpa3oBanus anredpanyecKux BopakeHHi. JlorapudMupoBaHye 1 MOTEHIMPOBAHUE BBIPAKEHHH. 2,3

IIpeoGpasoBanue 14. | Pemenmie norapu)MUYECKHX YPABHEHHIA, 2,3

anredpamvecKux 15. | KontposanHas paora «KopHu, cTeneHu u Jorapupmbny

BBIPAKEHMIA.

PA3JIEJI 2. TEOMETPUS 26

Tema 2.1 | Conep:xaHue y4eOHOTo MaTepuaia: 6 |
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IIpsimblie n miockoctn | 1. | B3aumHoe pacriofioskeHHe IByX IPSIMBIX B IPOCTPAHCTBE 1
B IIPOCTPAHCTBE 2. | Ilpu3Hakyu B3aMMHOTO PACIIOJIOKEHHUS TIPSMBIX. 2,3
( Hauas0) 3. | Yron Mexay OpsiMbIMH. 1,2
Hroro 3a 1 cemectp 50
1 kypc, 2 cemecTp
PA3JEJI 2. I'EOMETPUSA
Tema 2.1 Conep:xaHue y4eGHOr0 MaTepHaia; 20
Hpsimere u mnockoctn | 1. | TlapamwiedsHOCTB MPSIMOM | INTOCKOCTH. [ lapajuieIbHOCTh IIOCKOCTEH. 1,2
B IPOCTPAHCTBE 2. [Ipu3HaKu 1 CBOKCTBA NapaJUIEIbHBIX INIOCKOCTEN. 2,3
( mpooskeHue) 3. | lepneHnuKyISIpHOCTb NPSIMOM U TIFIOCKOCTH. 12
4. | TeprieHwKyIisip ¥ HAKJIIOHHBIE. 2,2
5. | Yron Mexmay mpsiMoil M TDIOCKOCTBIO. TeopeMbl O B3aMMHOM PacIOIOKEHHH TIPSMON W TIOCKOCTHIO. TeopeMa o Tpex 2,3
MepHIEeHMKYJISIpax.
6. | JIByrpaHHblii yroil. YToI MKy INIOCKOCTSIMH. 1,2
7. | llepneHmwKyIpHOCTb IBYX IJIOCKOCTEH, IIPU3HAKH U CBOVICTBA. 2,2
8. | PaccrostHEe OT TOUKH 10 THIOCKOCTH, OT TIPSIMO#A JI0 TTOCKOCTH, PACCTOSIHIE MEXKITY 2,3
TIOCKOCTSIMH, MEXK]TY CKPEIIMBAIOIIMMUCS TIPSMBIMH, MEXTY TIPOU3BOJILHBIMU (DHTYpaMH B IIPOCTPAHCTRE.
9. | 'eomerpuyeckue mpeoOpa3oBaHMsl MPOCTPAHCTBA: TapajUIeTbHBI TEPeHOC, CHUMMETPUS OTHOCHUTEIHHO 2,3
mwiockocTr. [lapamnensHoe mpoekTipoBaHue. lImomans OpTOroHambHONW MPOEKINKM MHOTOYTONBHHUKA. 300pakeHue
TIPOCTPAHCTBEHHBIX (pUTYp.
10. | KontpoasHas pagora «IIpsiMble M IUIOCKOCTH B TPOCTPAHCTBE) 2,3
PA3JEJ 3. KOMBHUHATOPUKA 16
Tema 3.1. Copnepaxanne y4eOHOT0 MaTepHaJia:
DJIeMEHTBI 1. | HUcropus pa3BuTHSE KOMOMHATOPUKH, TEOPUN BEPOSITHOCTEH M CTATUCTUKU M MX POJIb B PA3JIMYHBIX chepax deioBedecKOi 1
KOMOMHATOPUKH KU3HEJCSTEIIHHOCTH.
2. | OcHoBHbIe MOHSTHsI KOMOUHATOPHUKH. [IpaBra KOMOWHATOPHKHL. 1,2
3. | Pemrenne koMOMHATOPHBIX 33/1a4 Ha 1epeOOp BapUaHTOB U 110 MPABIITY YMHOKEHHS. 2,3
4, IlepecranoBku. Pazmenienns. CoueTaHusi M MX CBOMCTBA. 1,2
5. | 3amaum Ha HOACYET YKCIIa Pa3MELIEHUH, IEPECTAHOBOK, COUCTAHUM. 2,3
6. | buHomumanbHas dopmyiia Herotona. CeoiicTBa OrHOMUAIBHBIX KoddduireHToB. Tpeyrosnbhrik [Tackast. 1,2
7. | bunom Hetorona. Tpeyronbauk Iackass. [Tprkiagable 3a1a4u. 2,3
8. | KontposbHas padota «JjieMeHTh KOMOHHATOPUKID 3
PA3JEJI 4. IF'EOMETPUA 22
Tema 4.1. Koopaunatsl | Conepskanne y4eOHOro MaTepuasa:
U BEKTOPBI 1. | IpsimoyronbHas (JieKapTOBa) CUCTEMa KOOP/IMHAT B IPOCTPAHCTBRE. 1
2. | IlonstHe BekTOpa B mMpoOCTpaHCTBE. Momyib BekTopa. PaBeHCTBO BekTOpoB. CJIOKEHME M BbIYUTAHHWE BEKTOPOB. 1,2
YMHOXEHHE BEKTOpa Ha YHCIIO.
3. | Bekropsl. JIeicTBUsI ¢ BEKTOPaMHU. 2,3
4. | dopmyJia pacCTOSHUS MKy IByMsI TOUKaMH. Y paBHEHHE OKPYKHOCTH, CEphI. 1,2
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5. | Pa3zmoxeHre BeKTOpa 1o HanpaBJICHHUsIM. 1,2
6. | Yron mexmy nBymst Bekropamu. [Tpoekiusi BekTopa Ha och. KoopauHaThl BeKTOpA. 1,2
7. | CranspHoe npon3BeeHre BeKTOpoB. CBOMCTBA CKATSIPHOTO TPON3BEICHYISL 1,2
8. | CkanspHOe MPOW3BE/ICHNE B KOOP/IMHATAX. 2,3
9. | BektopHoe ypaBHEHHE NPSIMOU 1 TFIOCKOCTH 12
10. | Mcnosp30BaHNE KOOPAMHAT ¥ BEKTOPOB IPH PEIICHUN MAaTEMAaTHYECKHUX U MPHUKIAIHBIX 3a1a4. 2,3
11. | KourposbHas padota «KoopamHaTbl M BEeKTOPbD) 3
PA3JEJI S. OCHOBBI TPUTOHOMETPHUHU (HAYAJIO) 34
Tema 5.1. Conep:kaHue y4eOHOT0 MaTepuaia: 14
OcHoOBHBIE TOHATHSA 1. | Pagnannas mepa yria. BpamatensHoe qBHKeHHE. 12
2. | Paguanselil MeTon M3MepeHHsl YIJIOB BpallleHHS U CBSI3b C TPalyCHON MepOil. 2,3
3. | Onpenenenrie cuHyca, KOCHHYCa, TAHTEHCA M KOTAHTeHCA yIia. 3HAKH CHHYCa, KOCHHyca U Tanrenca. CHHYC, KOCHHYC H 1,2
TAHICHC YIJIOB 0L M — (..
Tema 5.2. 4. | Tpuronomerpuueckue ToxaecTBa. Dopmyinbl ciokeHus. CHHYC, KOCHMHYC M TaHICHC JBOMHOrO yryia. Dopmylibl 2,3
OcHoBHbIE TIOJIOBUHHOTO YIJIA..
TpUroHomerpuveckue | 5. | dopMyIibl IpUBEICHUS. 2,3
TOXK1eCTBa 6. | Cymma 1 pa3HOCTh CHHYCOB, KOCHHYCOB 2,3
Tema 5.3. 7. | IlpeoOpa3oBaHusi TPUTOHOMETPHYECKHX —BBIPOKEHHI: TPeoOpa3OBaHMsl CyMMBI TPUTOHOMETPHYECKHX  (DYHKIMIA 2,3
IIpeodpazoBanus MPOM3BEICHHE, IPEOOPa30BaHIE IPOU3BEICHHS TPUTOHOMETPUUYECKUX (DYHKIIUIH B CyMMY.
NpocTeHIux
TPUTOHOMETPHYECKHX
BbIpaKeHH I
HTorosslii 3a4eT 2 3
Hroro 3a 2 cemectp 74
Bcero 3a 1kypc 124
Il kype, 3 cemecTp
PA3JEJI S. OCHOBBI TPUTTOHOMETPHUH (ITPOAOJI’KEHHE)
Tema 5.4. Conep:xaHue y4eOHOTo MaTepuaia: 20
TpuroHomerpuyeckue 1. | IloBTOpEeHue: CHHYC, KOCHHYC, TAHTEHC M KOTaHTeHC yriia. OCHOBHbBIEC TPHTOHOMETPHYIECKHE TOXKIECTBA 1.2
YPaBHEHUS H 2. | ApkcrHyc, apKKOCHHYC, apKTaHI€HCa M apKKOTAHTeHCa YrCia 1.2
HEPaBEHCTBA 3. | Pemenvie nprMepoB Ha BBIUKCIICHIE ADKCUHYCA, APKKOCHHYCa, apKTAHTEHCa M apKKOTAHTeHCa YHCIIa 2.3
4. | Tlpocreiimme TpuroHoMeTpruyeckre ypasHeHus. OCHOBHBIE PUEMBI PELLICHHS. 1.2
5. | Pemenue TpUroHOMETPHYECKIX YPaBHEHHUH(CIOCOO BBEICHMSI HOBBIX TIEPEMEHHBIX). 2.3
6. | PemeHrie TpHrOHOMETPUYECKHX YPAaBHEHHUH (OTHOPO/IHbIC YPABHEHHS). 2.3
6. | Pemienrie TpUroHOMETpUYECKUX YpaBHEHUH (¢ IprMeHeHHeM (POpMYJI TPUTOHOMETPHH). 2.3
7. | IlpocTeiiiye TpuroHoMeTpuyecKue HepaBeHCTBa. OCHOBHBIE MPUEMBI UX PELICHHSI. 1.2
8. | Pemenyie mpocTeHIMX TPUTOHOMETPUIECKHX HEPABEHCTB. 2.3
9. | Hcnonw3oBanue cBOKCTB U rpadukoB QYHKIWIA Py pellieHrH YpaBHEHUI W HEPABEHCTB. 2,3
10. | KontposbHasi pa6ota no pazaeny «OcHOBBI TPUTOHOMETPHID). 3
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PA3JEJI 6. ®YHKIIMHU, UX CBOMCTBA U TPA®UKH 24
Tema 6.1. Conep:xanne y4eGHOT0 MaTepHasia:
DyHKuMH. 1. | Honstue dynxumm. 3aganne ¢pyakuy. OyHKIMOHATBHBIE 0003HaYeHns. O01acTh ONpeieieHUsI i MHOMKECTBO 3HAYCHUI. 1
I"padmk pyrxmmm. Criocobsl 3apanwst. Kiacch! hyHKImm.
Tema 6.2. 2. | CaoiicTBa (yHKIMH: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTb, TIEPHOUIHOCTD. 1,2
CaoiicTBa pyHkuuu. 3. | IlpomexyTkH Bo3pacTaHus W yObIBaHVS, HAWOOINbIIICE M HAMMEHBIIEEC 3HAYCHUS, TOUKH DKCTpeMyMma. [ padudeckast 1,2
WHTEPIpETALHSL.
4. | Ilpumepsl HYHKIMOHATBHBIX 3aBUCUMOCTEH B pealbHbIX MPOLIECCaX U SIBICHHSIX. 2,3
5. | HUccnenoBanne ¢ynkiym. CBOMCTBA JIMHEHHOW, KBaJpaTUYHOM, KyCOYHO-IMHEWHOW W APOOHO-TMHEHHOM (yHKIIHIA. 2,3
ApudmMernueckne onepanun Hag GyHKIUIMA. CioskHass QyHKITHS (KOMITO3HITHS).
6. | HempeprIBHBIE M ITepHOTHYECKHE (DYHKITHH. 2,3
7. | CaoiicTBa U rpadMKi CHHYCa, KOCHHYCa, TAHTEHCA M KOTAHI€HCa. 2,3
Tema 6.3. 8. | Ooparnbie pynkumu. O0macTh onpeeneHus 1 00IacTh 3HaueHHH obparaoi QyHkumu. ["paduk oOpatHO# QyHKIHN. 1.2
OopaTHble PYHKIUH. 9. | Obpatuple TprroHoMeTprieckue ¢yHKiwHM. [IpeoOpazoBanust Tpaduka ¢(yHKIMH. ['apMOHWYECKHe KoleOaHMsI. 2.3
ITpuksaiHble 3a/1a4u.
Tema 6.4.CTeneHnsle, Conep:xanue yueOHOro MaTepualia:
NoKa3aTejbHbIE, 10. | Onpenenenvie GpyHKIMA, CBOHCTBA U IPaduKy. 12
Jorapu(pMuYecKue u 11. | [IpeoOpazoBarmsi rpadukoB. [lapamienbHBII TEPEeHOC, CHMMETpHS OTHOCHUTEIBHO OCeH KOOPAWHAT M CHMMETPHS 2.3
TPUTOHOMETPHYECKHE OTHOCHUTEJIFHO Hadasla KOOPAMHAT, CAMMETPHSI OTHOCHTENBHO MPSIMOM Y = X, PACTSDKEHHE M CKAaTHE BIIOJIb OCeH KOOPIMHAT.
$yHKuuu. 12. | KontposbHasi pa6oTa no pazaeny «@yHKIMH, MX CBOHCTBA M rpadMKm. 2,3
TFEOMETPUSA
PA3JEJ 7. MHOI'OT'PAHHUKHU U KPYTJIBIE TEJIA 30
Tema 7.1. Conepaxanne y4e0HOT0 MaTepHaJia: 14
MHOrorpaHHuKH 1. | Ilonsitue MHOrorpanHuka. Passeprka. MHororpanssie yrisl. Beinykisie MHororpanauku. Teopema Ditniepa. 1
2. | Ilpuzma. [psimas u HaksoHHas npu3ma. [IpasunsHas npusMa [lapamienenunen. Kyo6. 1,2
3. | INupamupa. [TpasunbHas nupamua. YcedeHHas nupamua. Terpadap. 1,2
4. | Cummerpuu B KyOe, B napajuresenunege. CHMMETpHH B IPU3ME U IUPAMUJIE. 1,2
5. | Ceuenus ky6a. Ceuenusi npu3Mbl. CeyeHust TMpaMUTpL. 2,3
6. | Ilonsitre mpaBuIbHOTO MHOTOrpaHHMKa CUMMeTpHst B pocTpaHcTBe. PasBepTka NpaBHIIbHBIX MHOTOTPAHHUKOB. 2
7. | KontposabHas padota «MHOrOrpaHHUKI»
Tema 7.2 Conep:xaHue y4eOHOT0 MaTepuaia; 8
TeJia 1 MOBEPXHOCTH 8. | HwmnHnp. OcHoBaHue, BbIcOTa, OOKOBas IOBEPXHOCTb, oOOpasyromias, pa3eprka. OceBble ceYeHWs W CedyeHus, 1.2
BpalieHus napajuieNbHble OcHOBaHHIO. [11oM1a11 IOBEpXHOCTH IIIMHIPA.
9. | Konyc. OcHoBaHue, BbICOTA, OOKOBAs TIOBEPXHOCTD, 00pasyroliiasi, pasBepTka. OceBble CEUCHHS U CCUCHMS, MTApaLIeIIbHbIC 1,2
OCHOBaHMIO. I Ltonaay moBepXHOCTH KOHYCA. Y CEUEHHBIM KOHYC.
10. | Illap u chepa, ux ceuenust. Bsanmuoe pacnonoxenue cepbl 1 mockocTy. KacarensHas miockocTs K cdepe. 1.2
11. | IIpumeHeHHe CBOMCTB CHMMETPUH IPH PEILICHNUH 33/1a4 Ha TeJla BpalleH s, KOMOMHALMIO TEJ. 2,3
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Tema 7.3. U3mepenusi B (Conep:kaHue y4eOHOTo MaTepuaia: 8
reoMeTpHH. 12. | Oobem u ero wusMmepenue. HHrerpanpHas ¢opmyiaa oO0bema. Dopmynasl oObeMa Ky0a, MNPSMOYTOJIBHOTO 1,2
napajJiesenuIea, MPU3MBI U IAIHHIPA.
13. | ®opmyssl o6beMa mupaMuabl M KoHyca. O0beM Hiapa v mionaas chepsl. 12
14. | llomoOue Ten. OTHOIICHUS IUIONMIAACH TOBEPXHOCTEH U 00hEMOB MOJOOHBIX TEII. 2,3
15. | KontposasHas pa6ota «Kpyribie Tenay. 3
PA3JIEJI 8. HAYAJIA MATEMATHYECKOI'O AHAJIM3A 30
Tema 8.1. Conepxanne y4eOHOT0 MaTepHaJia: 18
IMocnenoBaTeILHOCTH. 1. | llocnenoBatenbHOCTH. CIOCOOBI 3aJaHKS M CBOMCTBA YUCIOBBIX NocieaoBaTenbHocTel. CyliecTBOBaHHE Tpeiea 1,2
MOHOTOHHOM OrpaHNYeHHOHN nocienoBarenbHocTH. CYMMUPOBaHUE MTOCIEOBATEIHHOCTEMH.
2. | IIpenen unciioBoii mocienoBaTeNbHOCTH. beckoneuHo yObIBaroIas reoMeTpuIecKas IIPOrpeccHs 1 ee CyMMa. 2,3
Tema 8.2. lIpousBoanas | 3 | [lonsTre o npou3BoAHON PyHKIMHU, €€ TEOMETPUIECKUI U PU3MUECKUI CMBICIL. 1
4. | OcnosHble npapwia auddepenipopanys. [Ipon3BoHas AIeMEHTAPHBIX (YHKITHI 1,2
5. | Brruncnenye npor3BOIHOM. 2,3
6. | YpaBHeHHe KacaTenbHOU K rpaduKy QYHKIHH. 1,2
7. | I'eoMeTpHIeCKHi CMBICH MPOU3BOIHOM. 2,3
8. | IlpousBonnas cnoxkaol GyHkumu. Auddepennmposanue o0patHol GYHKIUN U KOMIO3UIUH (DYHKIIHH. 1,2
9. | KontposanHas padota «[IpousBoanas»
HToro 3a 3 cemecTp 92
Il kype, 4 cemecTp
Tema 8.3. [Ipumenenune | Coaep:kanue yueOHOr0 MaTepuasa: 12
NPOM3BOJAHOM K 1. | Bospacranue u yobiBanue QyHKIMH. JkcTpeMyMbl hyHKIMHA. HeoOXommble U IOCTATOUHBIE YCIIOBHSI DKCTPEMyMa. 2
HCCJICI0BAHUTIO 2. | IlpumeneHre IPOU3BOJIHOM Ha HAXOXK/ICHUE HAUOOIBIIIEE U HAMMEHBIIIee 3HaYeHUsI (DYHKIMH, HAXOXK/ICHHE SKCTPEMyMa. 2
byHkumin 3. | IIpowmsBoHAs BTOPOTO HOPSIAKA, BBITYKIIOCTh M TOYKH Tieperroa (GyHKIMH 2
4. | YcbiHOBIIEHHE CBSI3U CBOMCTB (DYHKIIMM M NPOM3BOJHOM 10 WX Ipadukam. 3,3
5. | HaxoxaeHue CKopoCTH Jiisl Ipoliecca, 3aJaHHoro GopMyIioi u rpadukom 3
6. | KontposanHas padota « [IpumMenenne Npou3BOIHOI K HCCIE0OBAHNIO (DYHKIIHID) 3
PA3JEJ 9. HUHTEI'PAJI U ETO TIPUMEHEHHE 18
Tema 9.1. Copnepaxanne y4eOHOT0 MaTepHaJia:
IlepBooOpa3nas u 1. | IlepooGpazHast. [TpaBra HaxoXkaeHHs TepPBOOOPA3HBIX. 1,2
HHTErpaji 2. | Cssi3b IepBO0OOpa3HOH ¥ MPOKM3BOIHON BhIurcieHne nepBoo0pasHo. 2,3
3. | Wurerpan u ero Beraucienue. Popmyna Hetotona-JleriOnmIa 2
4. | Bpruucnenue onpeeeHHOro HHTerpaia. 2,3
5. | KpuBonmHelinas Tpanerys 1 HaXOKISHUE ¢ TUIOMIA/IN. 1,2
6. | Ilpumenenue onpeeneHHOro MHTerpaja Iyl HaXOXKISH s IJIOLIA M KPUBOJIMHEHHON Tparneniu 2,3
7. | Ilpumenenvie nHTErpasia B QU3MKE U TeOMETPUH 2,3
8. | Pemenve 3a/1a4 Ha NPYMEHEHHE HHTETPAJIOB. 2,3
9. | KontposanHas padota no pazneny «IleppooGpa3Hasi 1 HHTerpasn. 3
PA3JEJI 10. JIEMEHTBI TEOPUS BEPOSITHOCTEN U MATEMATUYECKOM CTATUCTUKH 16
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Tema 10.1. D1eMeHTBI Conep:kaHue y4eOHOT0 MaTepuaia: 10
TeOPUH BEPOSITHOCTEI. 1. | Ciyyaiiasie coObITHsi. BepositHOCTE coObITHS. CII0MKEHNE BEPOSITHOCTEH. 1
2. | BeposATHOCTh MPOTHBOIOIOKHOIO COOBITHS. Y CIIOBHASI BEPOSITHOCTb. 1,2
3. | Hezaucumble coobitrsi. @opmyna bepaymm. Crrydalinble BeTMUMHbL. 3aKOH pacnpeiesieHust CTyYaiHOM BETMYMHBL. 1,2
4. | Maremarrieckoe oyKuiaHue CIy4aiHol BelnurHbL. Jlicrepersi ciay4aiiHoi BennurHbL. [loHsTre 0 3aKk0He OOJIBILIIX YHCEL. 12
5. | Beruncnenne BepostHocTel. [TpukiiaHbie 3a1a4mu. 2,3
Tema 10.2. D1eMeHTBI Copnep:xaHue y4eOHOT0 MaTepHaia: 6
MaTeMaTHYecKoi 6. | [IpencraBicHue TaHHBIX (TAOJIUIIBI, AHATPAMMBIL, TPahUKH) 1,2
CTAaTUCTHKH 7. | BeIOOpKH 1 BRIOOPOYHOE pacpeiesieHrie. BRIOOPOUHbIE XapaKTEePHCTHKH. 1,2
8. | IIpencraieHre YHMCIOBBIX JaHHBIX. [IpHK/IaIHBIC 3a/1aUM. 2,3
PA3JIEJI 11. YPABHEHUSA U HEPABEHCTBA 21
Temall.l. Conep:xaHue yueOHOro MaTepualia:
YpaBuenusi u cucreMbl | 1. | PaBHOCHIBHOCTh YpaBHEHHIH, HCPABEHCTB, CUCTEM. 12
YPaBHEeHMiA 2. | ParmonanbHbIe, MppalpioHAIbHBIE, TIOKA3aTeNbHBIE U TPUTOHOMETpHYecKre ypaBHeHHs. OCHOBHBIE IPHEMBI HX PEIIeHHs 1,2
3. | Paznokenne Ha MHOKHTEMH. Crroco0 rpyrmmpoBkH. CokpartieHre 00Iero MHOKUTEIT. 3aMeHa HEN3BECTHOTO. 2,3
4. | Cucremsl ypaBHeHuit. Crioco0 nojcraHoBku. Crioco0 criokenust. [ paduueckuii MeTo 2,3
Tema 11.2. 5. | PaimonanbHble, MppaloHalbHbIE, TOKa3aTeNlbHbIC H TPUTOHOMETPUYICSCKUE HepaBeHCTBA. OCHOBHbIC MPHEMBI UX PELICHHS 1,2
Hepasencrsa 6. | Pasmvubble METO/IbI PELICHNS] HEPABEHCTB. 2,3
Tema 11.3. 7. | MeTton MHTEPBAJIOB. 2,3
Hcnonb3oBanue 8. | N3o0paxenne Ha KOOPAWMHATHOW IUIOCKOCTH MHOXECTBA PEMICHWA ypaBHEHWH W HEPaBEHCTB C JBYMS 2,3
CBOMCTB W TrpadukoB IIEPEMEHHBIMU U UX CUCTEM
¢yHkuuii npu pemenun
YpPaBHeHUil U
HEPABEHCTB
Tema 11.4. 9. | [IpuMeHEeHHE MaTeMaTHYECKUX METOJIOB JJIsl PEIICHUS COACPIKATENbHBIX 3a1a4u U3 Pa3JIMYHbIX 00NacTell HAayKu U 2,3
IpuxiagHble 3aga4un MTPAKTHKHU
10. | UnTepnperaims pe3yibTara, y4ET pealibHbIX OrpaHUIeHUH 2,3
11. | KontpoasHas paGoTa o pasaeiay «YpaBHeHHUsI H HEPABEHCTBAY. 1
Hroro 3a 4 cemectp 69
Koncyabrammmn 12
IIpoMexxyTOUHas aTTecTAIMSA 6
Bceero 303

Jtst XapakTepucTHKY YPOBHS 00yUeHs yaeOHOTO MaTepraia UCTIONB3YIOTCS CIICTYFOIHE 0003HAYCHHST:

1 - 03HaKOMUTEJIBHBIH (y3HABAHHE U3YUCHHBIX OOBEKTOB, CBOMCTB);

2 - pETPOTYKTHBHBIH (BBIMOIHEHHUE JCSITETBHOCTH MO 00pasIly, HHCTPYKIIH, METOMUSCKIM PEKOMEH/IAITUSM HITH TI0/] PYKOBOJICTBOM IMPETIOIABATENs);
3 - MpOyKTHBHBIH (IUTAHKPOBAHKE U CAMOCTOSITEIIHHOE BBINOJIHEHHUE JICSTEIIHOCTH, PElIeHHE MPOOJIEMHBIX, CHTYAIIMOHHbIX 33/IaHHUiA).
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6. XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB YUEBHOM JEATEJIBHOCTUCTYJIEHTOB

Conep:xxanue o0y4eHust XapakTepucTHKA OCHOBHBIX BHMJI0B Y4eOHOIl JesiTeJJbHOCTH
CTY/IEeHTOB (Ha YPOBHe Y4eOHBbIX /IeiicTBHI)

BBenenue O3HaKOMJICHHE C POJIBI0O MaTEMAaTHUKH B HayKe, TEXHUKE, IKOHOMHKE,
MH(POPMAIMOHHBIX TEXHOJIOTUAX U IPAKTUYECKOH JIEITETbHOCTH.
O3HaKOMJICHHE C LENSIMH U 3a/la4aMH U3y4eHUS] MAaTEMaTHKH IPU
ocoenuu npodeccuit CI1O u cneunansuocreit CI1O

AJITEBPA
Pa3BuTHe NOHATHA Breimmonnenue apupmeTnyeckux ACUCTBUI HAJ YHUCIAMH, COYETast
0 yucie YCTHBIE U INCbMEHHBIE TPUEMBI.

HaxoxneHne mpuOIUKEHHBIX 3HAYCHUW BEIUYHH W IOTPEITHOCTEH
BBIYMCIICHHH (a0COTIOTHOW M OTHOCHTEIIHOM ); CPAaBHEHHE YMCIIOBBIX
BBIPAKCHUIA.

Haxoxxnenne ommbOOK B MpeoOpa3oBaHUSAX H  BBIYUCICHHUAX
(OTHOCHTCS KO BCEM ITYHKTaM MpPOrpaMMbl)

Kophu, crenenn, O3HakOMJICHME C TIIOHATHEM KOpPHA N-H CTENEHHU, CBOMCTBaAMU
Jorapudmel PaauKaIOB ¥ IPABUIIAMHM CPABHEHUS KOPHEM.

@opMyIUpOBaHUE ONPEAEICHUS KOPHA U  CBOMCTB  KOpHEM.
Brluucnenue u cpaBHEHHE KOPHEH, BBIIIOJIHEHUE IPUKUAKY 3HAYCHUS
KOpDHSL.

[IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, COAEpKAIINX
paguKabL.

BeimonHenue pacuetoB mo Qopmynam, colepKalluM paauKabl,
OCYIIECTBIISIS HEOOXOIUMBIE ITOICTAHOBKH U TIPE0Opa3OBaHMS.
Omnpenenenne paBHOCUIBHOCTH BBIPAXKEHUN ¢ paaukaiaMu. Penienue
HMPPALMOHAIIBHBIX YPaBHEHUN.

O3HakOMJIEHME € TIOHATUEM CTENEHH C  JCHCTBUTEIBHBIM
MIOKAa3aTeJIEM.

HaxoxneHue 3HaueHul cTeneHHy, UCII0b3ys P HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIEC CPEJICTBA.

3anuchlBaHUE KOpPHS N-i CTENEeHW B BHJE CTENEHH C JAPOOHBIM
TOoKa3aTeseM U Ha00O0poT.

@opMyIMpOBaHUE CBOWCTB CTENECHEW. BbluncieHHE CTeleHen ¢
palMOHAIBHBIM II0KA3aTEIEM, BBIIOJHEHHE IPUKUAKA 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHne YNCIOBBIX U OYKBEHHBIX BBIPAXKEHHM, COAEpKAIINX
CTEIIEHU, IPUMEHSS CBOMCTBA. PellleHne MToKa3aTeNbHbIX YPAaBHEHUM.
O3HakOoMJIeHHE C TPUMEHEHHEM KOpHEHl U CTemeHed mpu

IIpeodpasoBanue BrimonHenue npeobpa3zoBaHUl BBIpOKEHHM, NpUMEHEHUE (QOopMyIl,
ajredpanyecKux CBSI3aHHBIX CO CBOMCTBAaMU CTETEHEN U JIOrapu(mMoB.
BbIPAKEHU I Omnpenenenue 007acTH JAOMYCTUMBIX 3HAUEHHH JIOrapu(pMUUECKOro

BbIpakeHUs. Perienue norapupmMuveckiux ypaBHEHUH.

OCHOBbBI TPUTOHOMETPUH

OcHoBHBIC W3y4yenne painaHHOTO METO/Ia U3MEPEHUS YIJIOB BpalllEHUs U
MOHATHUSA WX CBSI3M C TpaaycHOM Mepoid. 3o00paxeHue yrioB BpameHus Ha
OKPY’KHOCTH, COOTHECEHUE BEJIMYMHBI YIJIa C €r0 PACIIOI0KEHUEM.
®opMyIupOBaHUE ONPEAETICHUN TPUTOHOMETPHUUECKUX QYHKIUI

JUIS YIJIOB ITIOBOPOTA M OCTPBIX YIJIOB MPSMOYTOJBHOTO TPEYTOJIbHUKA
1 00BSICHEHHE UX B3aHMOCBSI3H.
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OcHoBHBIE
TPUTOHOMETpHYEC
KHe TOXKIecTBa

[IpumMeHEHHE  OCHOBHBIX ~ TPUTOHOMETPHUYECKHMX  TOXKACCTB UL
BBIUMCIICHUS 3HAUYECHUI TPUTOHOMETPUUECKUX (PYHKIMI MO OJHON U3
HUX

IIpeoOpa3zoBanusi
MPOCTEHIIMNX
TPUTOHOMeETpHYeC
KHX BBIPa:KeHH

N3ydenne oCHOBHBIX ()OPMYJ TPUTOHOMETPHUH: (POPMYJIBI CIOXKEHU,
yIIBOCHHUS, TPeoOpa3oBaHusi CyMMbI TPHTOHOMETPHUECKUX (PyHKIHUI B
IIPOU3BEACHUE WU IIPOM3BEACHHSA B CYMMy H IPUMCHEHHE IIpU
BBIYMCIICHUHN 3HAa4YCHUA TPUTOHOMCTPUYICCKOT'O BBIPpAXKCHUA u
YIPOILEHHUS €ro.

O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPY’KHOCTH U IPUMEHEHHE UX JJIs BbIBO/IA (POPMYII IPUBEICHHUSI

IIpocreitmmue Pemenue no opmynam ¥ TPUTOHOMETPHUUECKOMY KPYTY MPOCTEUIIHX
TPUITOHOMETpHYeC TPUTOHOMETPUUYECKUX YPABHEHUM.
KHe YPABHEHHUS U [IpumeHeHne oOLIIMX METOJOB pEIICHHs YpaBHEHUH (TMpUBEIEHUE K
HEPaBeHCTBA JUHEMHOMY, KBaIpaTHOMY, METOJ pa3JIOKCHHS HAa MHOXKUTEIH,
3aMEHbl  [IEPEMEHHOH) TMpU  PEUIEHHMM  TPUTOHOMETPUUYECKUX
ypaBHEHUH.
YMeHue OTMEYaThb Ha Kpyre peleHus MIPOCTEUIINX
ApKcHuHyc, O3HakoMmJIeHHME C TIOHATHEM OOpaTHBIX TPUTOHOMETPUYECKUX
APKKOCHHYC, (GYHKIHHA.

APKTAHI'CHC YHCJIA

N3yuenue onpenenenuii apkCUHyca, apkKKOCHHYCa, apKTaHTeHca
gucna, (GopMyIMpoBaHWUE WX, HW300paXeHWE Ha  CAUHUYHON
OKPYKHOCTH, IPUMEHEHHE NP PEIICHUN YpaBHEHUN

®YHKIIMU, UX CBOMCTBA U TPA®UKH

DOYyHKIUH. O3HakoMJICHHE C TIOHSATHEM TEPEMEHHOM, MpUMEepaMu 3aBUCUMOCTEN
ITonsiTue o MEXJly TIEPEMEHHBIMH.
HeNpepbIBHOCTH O3HakoMIIEHHE C MTOHATHEM TpaduKa, ONpeaesieHue MPUHAIIC)KHOCTH
(pyHKIMH Touku rpa¢uky ¢yHkuuu. OnpeneneHue 1no ¢opmyse mpocTeiieit
3aBUCHMOCTH, Buja ee rpaduka. Beipaxkenue mno Qopmyie oaHOI
NEpeMEHHON uepe3 napyrue. O3HAKOMIIEHHE C  OINPEACICHUEM
¢byHKIMHU, GOPMYITUPOBAHUE €TO.
Haxoxnenue obnactu onpeaeneHus U 00J1acTh 3HaYeHUH QyHKIUU
CaoiicTBa O3HakomJieHHe ¢ NpuMepamMu (YHKIMOHAJIBHBIX 3aBUCUMOCTEH B
(pyHkuum. peanbHBIX MIPOLIECCAX U3 CMEKHBIX TUCIMILINAH.
I'padpuyeckas O3HaKOMJIEHHE € JOKA3aTEIbHBIMH PACCyXIECHUIMH HEKOTOPBIX
HHTEpIpeTranus. CBOMCTB JIMHEMHOW W KBaJpaTUYHOW (YHKIUM, NpOBEACHHE
Ipumepsl UCCIIeIOBaHMsl JIMHEHHON, KyCOYHO-JIMHEHHOH, ApoOHO-IHHEHHON n
(pYyHKIHOHAIBHBIX KBaJpaTU4HON (QyHKIUH, nocTtpoeHue ux rpaduxos. I[loctpoenue u
3aBHCUMOCTEH B yreHue rpadukoB ¢pyHkuuid. MccnenoBanue GpyHKIUY.
peajbHbIX CocraBnenre BUI0B (PYHKIMI 1O TaHHOMY YCJIOBHIO, pELICHHE 3a]a4
npoueccax u Ha JKCTPEMYM.
SIBJICHUAX Brinonnenue npeoOpa3oBanuii rpaduka QyHKINH
Oo0patHbIe N3yyenne mnoHATUs o0OpaTHOM GYHKIUHM, OINpeaeseHue Buia U
(pyHxknun noctpoeHue rpapuka odpaTHOW (YHKIMH, HaxXoXAeHuEe ee 00jacTu

onpezaeneHuss U obsacty 3HaueHui. [IpumeHeHre CBOICTB (PyHKIMIA
IIPU UCCIIEI0BAHUY YPAaBHEHUM U PEILIEHUH 3a7a4 Ha SKCTPEMYM.
O3HaKOMJIEHHE C TTOHITHEM CIOXKHOU (QyHKUIUU
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CreneHHble,
NnoKa3areJibHbIe,
Jorapupmmuyeckue
H
TPUTOHOMeETpHYeC
KHe pyHKIHH.
OopaTHble
TPUTOHOMETpHYEC
Kue QyHKIUun

Brruucnenue 3naueHnit yHKIHMA 110 3HAYEHUIO apTyMEHTA.
OmnpeneneHue MoJIOKEHUSI TOYKU Ha rpaduke Mo ee KOOpAWHATaM |
Ha000pOT.

Hcnonb3oBanue CBOWCTB (QYHKIMHA Ui CpaBHEHUS 3HAYCHUH
cTerneHel u jorapudmos.

[MocTpoenne rpadMKOB CTENEHHBIX U JOTapUPMHUUECKUX (QYHKITHHA.
Pemenne mnokasarenbHbIX M Jorapu(MHUUECKUX YpPaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HakoMJIEHHE C TIOHATHEM HENPEPBIBHOW MEPUOINUECKON (PYHKLUH,
(dbopMynIHpoBaHHE CBOWCTB CHHYCa M KOCHHYCA, IMOCTPOCHHE HX
rpaduKoB.

O3HakomJieHHE C TOHATHEM TapMOHHUYECKHX KoJeOaHWid U
IpUMEpaMU FapMOHUYECKHX KojeOaHWH JUIsl ONMCaHMs IPOLIECCOB B
¢bu3nKe U Ipyrux ooJacTax 3HaAHUS.

O3HakoMJIeHHE C MOHATHEM pa3pbIBHOM Nepuoanyeckoi (QYHKIMH,
(bopMynIHpoBaHUE CBOWCTB TaHT€HCA M KOTAHIEHCA, MOCTPOCHHE UX
rpaduKoB.

[Ipumenenne CBOWCTB  (yHKIMH JUis  CpaBHEHHS 3HA4YCHUH
TPUTOHOMETPUYECKUX (YHKLUUH, pEIeHUsT TPUTOHOMETPUYECKUX
YPAaBHEHUM.

IToctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKIUH U
orpeesieHue 1o rpadukaM UX CBOWCTB.

Brinonnenue npeobpa3zoBanus rpaguKoB

HAY

AJIA MATEMATHYECKOI'O AHAJIN3A

ITociexoBaTeanHOC
™

O3HakOMJIEHME C IOHATHEM  4YHMCIOBOM  IIOCJIEIOBATEIIBHOCTH,
criocobamu ee 3aJaHusl, BBIYUCICHUSAMH €€ YWICHOB.

O3HaKOMJICHHE € IOHATHEM IIPEJIENA MTOCIEN0BATEIbHOCTH.
O3HaKOMIICHHE C BBIYHCICHUEM CYMMBI 0ECKOHEYHOTO YHUCIOBOTO
psja Ha IpUMEpe BBIYMCICHHUS CyMMbl OECKOHEYHO YyObIBarolein
r€OMETPUYECKON ITPOTPECCUH.

Pemenne 3amauy Ha mpuUMeHEHHE (QOPMYJBI CyMMBbI OECKOHEYHO
yObIBaroIell TeOMETPUUECKON MTPOrPECCUU

IIpousBoanas u ee
IpUMEHEeHUe

O3HaKOMJIEHHE C IOHATHEM IIPOU3BOJHOM.

N3yuenne u popmynrpoBaHue ee MEXaHUUECKOTO U T€OMETPUUYECKOTO
CMBICJIa, U3YyUEHHUE AITOPUTMA BBIYMCICHUS IIPOM3BOAHON Ha PUMEpE
BBIYMCJICHUS MTHOBEHHOW CKOPOCTH M YTJIOBOTO Kod(duimeHTa
KacaTeJIbHON.

CocraBrieHre ypaBHEHUS KacaTeJIbHON B 0OIIEM BU/IE.

VYcBoenue npasui 1updepeHupoBaHmsl, TaOIUIBI TPOU3BOIHBIX
3JIEMEHTapHBIX (PYHKIMH, TpUMEHEHNE A1 AUPPEpEeHINPOBAHUS
(GYHKIMH, COCTaBICHUS YPAaBHEHMSI KacaTeIbHOM.

N3yyenune TteopeM O CBSI3U CBOWCTB (PYHKIMH M TPOU3BOJHOM,
(bopMyIHpPOBKA HX.

[IpoBeaeHne ¢ TMOMOIIBIO TPOW3BOJHON HCCIENOBAHUS (DYHKITUH,
3aJJaHHOH (PopMyIIOHi.

YcTaHoBNEeHUE CBSI3W CBOMCTB (PYHKIMM W TPOU3BOJHOW MO HX
rpapukam.

[IpuMeHeHne MPON3BOIHOM IS PEIICHMS 3a]1a4 Ha HAXO0XKICHHE
HauOOJIBIIIET0, HAMMEHBIIErO0 3HAYEHUS M HA  HAXOXJECHHUE
JKCTpeMyMa
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IlepBooOpa3nasn
H MHTErpaJ

O3HakoMJICHHE C TIOHSATHEM MHTETpasia U MepBOOOpa3HOM.

W3ydenue npasuiia BHIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona— JleitOaumna.

Pemenne 3amau Ha CBS3b TEpBOOOpa3HOW W €€ MPOU3BOJIHOM,
BBIUMCIICHUE [1€PBOOOPA3HON JUIsl JaHHOHM (PyHKIUH.

Pemlenne 3agay Ha INpUMEHEHHME MHTErpanga Uil BBIYMCIICHUS
(bu3NYEeCKUX BEIMYUH U IUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHus u
CHCTEeMBI
YPaBHEeHUil
HepaBencrBa u
CHCTEeMBI
HEPaBEHCTB C
ABYMS
nepeMeHHbIMU

O3HakOMJIEHME €  TNPOCTEHIIMMM  CBEICHMSIMHM O  KOpHSX
areOpandeckux ypaBHEHHM, MOHATUSAMH UCCIIEI0OBaHUS YPaBHEHUH U
CUCTEM ypaBHECHUH.

W3y4yeHne Teopuu paBHOCUIBHOCTH YPAaBHEHUH U €€ INPUMEHEHMS.
IloBrOpeHue 3anucu peleHus CTaHIAPTHBIX YPaBHEHUW, IIPUEMOB
npeoOpa3oBaHusl YpaBHEHUH JUIsl CBEIEHHUA K CTaHJApTHOMY
YPAaBHEHUIO.

Pemenne panmoHanbHbIX, HPPALMOHAIBHBIX, IIOKA3aTEIIBHBIX

U TPUTOHOMETPUYECKUX YPABHEHUMN, U CUCTEM.

Hcnonb3oBanue CcBOMCTB M TpagukoB GYHKUMN JUId  peIIeHUs
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX ITPUEMOB PELICHUS CUCTEM.
Pemienue ypaBHEHMI ¢ IPUMEHEHUEM BCeX MPUEMOB (Pa3JIoKEHUs Ha
MHO>KUTEIH, BBEIACHMS  HOBBIX  HEM3BECTHBIX, II0JICTAHOBKH,
rpauIecKOro METO/1a).

Pemenue cucremM ypaBHEHUH C IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakomJieHHE C OOIIMMM BONPOCAMHU pEIIEHUS HEPABEHCTB MU
WCIOJB30BAaHNE CBOWCTB M TpadukoB (QYHKIMH TpH pEHICHUH
HEPABEHCTB.

PemreHne HEpaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM
pa3IUYHbIX CLIOCOOOB.

[Ipumenenue MaTE€MaTHYECKUX METO/I0B JUTS peuieHus
coJiepKaTeNbHbIX 337a4 U3 Pa3IUYHBIX 00JIacTel HAyKU U MPAKTHUKU.
HNHTepnpeTupoBanye pe3yabTaToOB C YYETOM PEaIbHbIX OIPaHUYEHUN.

3JEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHoBHBIC
MOHATHSA
KOMOMHATOPUKH

W3ydenue mnpaBuia KOMOMHATOPUKHA U TPUMEHEHHUE IPU pEIICHUHU
KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3aJjau METOAOM Iepebopa U MO HpaBUITY
YMHOXKEHHUSI.

O3HakoMJIEeHHE C TMOHATUSAMH KOMOMHATOPUKHU: DPa3MELICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (hOPMYJIaMH TSI UX BEIYUCIICHHS.
OOmbsicHeHHEe U pUMeHeHHe (OpMyIT JUIs BBIUMCIEHUS Pa3MELIeHUH,
MEPECTAaHOBOK M COYETAHUH MPH PEIICHUN 3aj1ad.

Osnakominenue ¢ OuHoMoM HproToHa 1 TpeyronbHukoMm [lackans.
Pemnrenne mpakTUdecKkux 3a7ad ¢ UCMOJIb30BAHUEM MOHATUH U MTPABHI
KOMOHWHATOPUKH

JJIeMEeHTBI TeOPUH

N3yyeHne KiaccU4eckoro OIpeneseHus] BEPOSTHOCTH, CBOMCTB

BepoOATHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEN.
PaccmoTpenune npuMepoB BEIYUCIEHUS BEPOSITHOCTEN. Penienne
3a/1a4 Ha BBIYMCIICHHE BEPOSITHOCTEH COOBITHI
Ilpeacrasiienue O3HakoMJIeHHME C TMPEICTAaBICHUEM UHCIOBBIX JAHHBIX U HX
JAHHBIX XapaKTepUCTUKAMHU.
(Tabaunsbl, Pemenne npakTudeckux 3aaad Ha 00pabOTKy YHCIOBBIX JaHHBIX,
AMATPAMMBI, Brruncienue ux xapakTepucTHK
rpaduxu)

21



I'EOMETPUA

Ilpsimble u
IJIOCKOCTH
B IIPOCTPAHCTBE

DopMyIMpOBKaA U IIPUBEIACHUE JOKA3aTEIbCTB IIPU3HAKOB B3aMHOIO
pacIoyIOKEeHUs NMPSAMBIX U IJIOCKOCTEN. Pacno3HaBaHune Ha 4yeprekax
U MOJEJAX Pa3iIUYHBIX CIIy4aeB B3aUMHOI'O PACIIOIOKEHHUS IIPSIMBIX U
IIJIOCKOCTEM, ApryMEHTUPOBAHUE CBOUX CYKJICHUM.

dopmyIHpOBaHUE ONPEACIICHUH, MPU3HAKOB u CBOWCTB
MapajuieJbHbIX W NEPHEHAMKYJSIPHBIX IIOCKOCTEH, IBYI'PAHHBIX H
JIMHEHHBIX YIJI0B. BBINOIHEHNE IOCTPOCHUS YIVIOB MEXAY IIPSIMBIMH,
NpsAMOM M IJIOCKOCTBIO, MEXAY IUIOCKOCTSMHM II0 OIHCAHUID U
pacro3HaBaHUE UX HA MOZECIISX.

[IpuMeHeHne TPU3HAKOB M CBOWCTB PACIOJOKEHHS MPSAMBIX U
IIJIOCKOCTEM MPHU PELICHUM 3a1a4.

N300paxkeHne Ha pUCYHKaX U KOHCTPYHMPOBAaHHE Ha MOMAEIAX
NEPIEHIUKYISIPOB M HAKIOHHBIX K  IUIOCKOCTH,  IPSMBIX,
MapajuieIbHbIX IJIOCKOCTEH, YIJIOB MEXAY HPSIMOM U IUIOCKOCTBIO U
000CHOBaHHUE TTOCTPOCHUSI.

Pemienne 3agad  Ha  BBIYMCIEHHME TE€OMETPUYECKHUX  BEIUYMH.
OnuceiBaHWE PACCTOSIHUS OT TOYKU JO IUIOCKOCTH, OT HPSIMOW [0
IJIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXIY CKPEUIMBAIOIIUMUCS
MPSIMBIMH, MEXIY TPOU3BOIBHBIMHU (PUTYpaMu B IPOCTPAHCTBE.
@opMyIMPOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSIX
(TeopeM cylecTBOBaHUS, CBOWCTBA).

N300pakeHne Ha depTekax MU MOJENSAX PACCTOSHUS U O0OOCHOBaHHE
cBoux cyxnaeHuil. OmpeneneHre ¥ BBHIYUCICHHE PACCTOSHHUI B
npoctpanctBe. [Ipumenenne GopmMyn U TeopeMm IUIAHUMETPUH IS
peuieHus 3aaad.

O3HakoMJIEHHE C MOHSATHEM MAapaJUIEIbHOTO MPOECKTUPOBAHUS U €0
cBoricTBaMu. DOPMYIMPOBAHNUE TEOPEMBI O TLIOMIAJAN OPTOTOHAIBHOMN
MPOEKIUHA MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu a1 000CHOBAaHUS MOCTPOECHUN U BBIYUCIICHUH.
ApPryMEHTHpOBaHUE CBOMX CYXIEHUH O B3aMHOM paclOJIOKEHUHU
MIPOCTPAHCTBEHHBIX (PUTYp

MHoOrorpaHHuKHu

Onucanve M XapakTepUCTUKA Pa3IMYHbIX BHJIOB MHOTOTPaHHMKOB,
MIEPEUNCIIEHUE UX DJIEMEHTOB U CBOMCTB.

N300pakeHne MHOTOTPAHHUKOB M BBIOJIHEHUWE IIOCTPOCHUS Ha
N300pakeHUSIX U MOJIEISIX MHOTOI'PaHHHUKOB.

Bolunicnenue JMHEHHBIX 3JEMEHTOB U YIJIOB B NPOCTPAHCTBEHHBIX
KOH(UTryparnusx, apryMEHTUPOBAaHHE CBOMX CYKICHHM.
XapakTepucTuka U n300paxeHue CeYeHus, pa3BepTKU
MHOTOTPaHHUKOB, BBIYMCIICHUE TUIOIIAAEH TOBEPXHOCTEM.
[loctpoenne mpocTedmux ceuyeHUl KyOa, NpPU3MBI, NHPAMUIBIL.
[IpumeHnenue (pakToB U CBEICHUH U3 TUIAHUMETPHH.

O3HakoMJIeHME €  BHJaMH  CHUMMETpPHUIl B  TIPOCTPAHCTBE,
bopMynMpoBaHHE OIpeNelieHul M CBOMCTB.  XapaKTepuUCTHKa
CUMMETPUU TeJ BpallleHUss U MHOTOIPaHHUKOB. [IpuMeHeHne cBocTB
CUMMETPUU TpU pelIeHHu 3afad. Vcrmonb3oBaHHE MPUOOPETEHHBIX
3HAHUW JUIS KCCIIEIOBaHUS M MOJEIMPOBAHUS HECJIOXKHBIX 3a/ad.
N300paskeHre OCHOBHBIX MHOTOI'PDAaHHHMKOB U BBINOJIHEHHE PUCYHKOB
10 YCIIOBHSAM 3a7ad.
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Tenan
MOBEPXHOCTH
BpallleHUus

O3HakOMJICHHE C BHAaMU Tell BpaIleHUs, (HOPMYIHPOBAHHE UX
ONPEACIICHUN U CBOMCTB.

dopMynupoBaHUE TEOPEM O CEUEHUH Iapa IMIOCKOCTHIO U TUIOCKOCTH,
KacaTeJIbHOU K cdepe.

XapakTepucTuka W M300pakeHHWE TeNl BpallleHUs, WX Pa3BEPTKH,
CCUCHHS.

Pemenne 3amay Ha TOCTPOCHHE CEYEHUH, BBIYMCICHUE JUIMH,
paccrossHMM, yIJoOB, IUiomaned. [IpoBeneHune  OKa3aTEIbHBIX
paccyKIeHHI IPY PELICHNH 3a/1a4.

[IpuMeHeHHe CBOMCTB CHMMETPUU TPHU pEIICHUHM 33jJa4 Ha Teja
BpaIleHHsI, KOMOWHAIHIO TEJL.

N300paskeHre OCHOBHBIX KPYIJIBIX TEJI W BBHIMOJHEHUE PUCYHKA II0
YCIIOBHIO 3a]1a4u

N3mepenus B
reoMeTpuu

O3HakOMJICHHE C TOHATUSIMH IJIOAAN U 00beMa, aKCHOMaMU

U CBOMCTBaMH.

Pemenne 3amay Ha BBIYMCICHHE IUIOMIAACH MIOCKUX (GUTYp C
MPUMEHEHUEM  COOTBETCTBYIOIIMX  ¢opmynl u  (akToB U3
IJITAaHUMETPUH.

N3yuenue TeopeM O BBIYHCICHHH OOBEMOB MPOCTPAHCTBEHHBIX TEI,
pelieHre 3aa4 Ha IpuMeHeHue GopMyJl BEIUHUCICHHS 00bEMOB.
Wzydenne ¢GopMyn Juisi BBIUMCIEHHUS IUIOMIAAEH MOBEPXHOCTEH
MHOT'OTPaHHUKOB U TE€J BPALLECHUA.

O3HakoMJICHME C METOJOM BBIYUCIICHHUS TUIOMIAJAM IOBEPXHOCTU
cdepsl.

Pemienne 3amady Ha  BBIUMCICHHE  IUIOLIAAEH  MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

Koopaunats! u
BEKTOPBI

O3HaKOMJIEHHE C MIOHATUEM BeKTOpa. M3ydeHue 1ekapTOBON CUCTEMBI
KOOPAMHAT B IPOCTPAHCTBE, MOCTPOCHUE 110 33JaHHBIM KOOpAMHATAM
TOYEK U TUIOCKOCTEH, HAXOXKAECHUE KOOPAUHAT TOYEK.

Haxoxnenue  ypaBHEHUH  OKpPYKHOCTH, CQepbl, IJIOCKOCTH.
Beluncnenue paccTossHUN MEXKIy TOYKAMH.

N3yueHne CBONCTB BEKTOPHBIX BEJIMYWH, IMPABWI Pa3I0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPAaBUJI HAXOXKICHUS
KOOPAMHAT BEKTOpa B IPOCTPAHCTBE, MPABWI JEHCTBUN C BEKTOpPaMHU,
3aIaHHBIMUA KOOPJAMHATAMH.

[IpuMeHeHne Teopuu NpY PEIICHUH 3a4a49 Ha JEHCTBUS C BEKTOPAMH.
N3yueHne CKaIpHOTO IPOU3BEIAEHUS  BEKTOPOB, BEKTOPHOIO
YpaBHEHHUs NIPSIMON U IIOCKOCTH. [IpuMeHeHne Teopun npu penieHuu
3a/1a4 Ha JIEUCTBUA C BEKTOPAMHU, KOOPAUHATHBIM METOJ, IPUMEHEHUE
BEKTOPOB JUISI BBIYNCIIEHUS BEJIMYUH YTIJIOB M PACCTOSIHUM.
O3HakOMJIEHME C JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM DPACHOJI0KEHUH MPSIMBIX U TUIOCKOCTEW € HCIIOIb30BAHUEM
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7. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
PABOYEN TPOT'PAMMBbBI YYEBHOM JUCIHUILINHBI MATEMATHUKA

OcBoenue mnporpamMmbl y4eOHOH NUCHMIUIMHBI MaremaTtuka MpeanojaraeT Haluyhe B
npodeccuoHanbHOM 00pa3oBaTeNbHON OpraHHU3allK, pealu3yrolleil 00pa30BaTeIbHYI0 MPOrpaMmy
cpenHero o6mero obpazoBanusi B mpeaenax ocBoenus OIIOIT CITO Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHMs, yueOHOro KaOMHETa, B KOTOPOM HMMEETCSI BO3MOXKHOCTb OOECHEYUTh OOYyUaolUMCS
cBOOOHBIN ocTyn B IHTEpHET BO BpeMsi y4eOHOTO 3aHATHS U TIEPUO/]] BHEYUEOHOH eI TENbHOCTH.

[Tomemenne KabuHera yJoBIeTBOpsAeT TpeOoBaHUsIM CaHUTAPHO-IMHAEMHUOIOTHYECKUX
npaBun u HopMatuBoB (CanlluH 2.4.2 No 178-02) u ocCHameHO THUNOBBIM O0OOPYIOBaHUEM,
yYKa3aHHbIM B HACTOSIIMX TPEOOBAaHHUSAX, B TOM YHUCIIE CIELUATU3UPOBAHHON yueOHOU Melenbio U
CpeAcTBaMU O0Y4EHHsI, TOCTATOYHBIMH IS BBITIOJTHEHUS
TpeOOBaHUM K YPOBHIO IIOJTOTOBKHU CTYJCHTOB

B xabunere umeeTcst MyIbTUMEIUIHOE 000pyA0BaHUE, TIOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTEIbHOTO MpoIecca MOTYT MPOCMATPUBAaTh BU3YalIbHYI0 HH(GOPMAIUIO
0 MaTeMaTHKe, CO3AaBaTh NPE3CHTAINHY, BHICOMAaTEPUAIIbI, HHBIC JIOKYMEHTHI.

B cocTtaB yueOHO-METOUYECKOT0 U MaTepHabHO-TEXHUYECKOr0 00ecleyeH s IporpaMMbl yueOHOM
JIMCUUIUIMHBEI MaTteMaTHKa BXOJIAT:

. MHOTO(YHKIIHOHATBHBIA KOMIUIEKC MPETIO1aBaTels;

. HarJsIHBIE 110COOMs (KOMIUIEKThI YYeOHBIX TaOJIHMIl, IJIAKaTOB, MOPTPETOB BBLIAIOLIHXCS
YUYCHBIX-MAaTEeMAaTHKOB | JIP.);

. HHGOPMAIIMOHHO-KOMMYHHUKATUBHBIC CPE/ICTBA,;

. IKPaHHO-3BYKOBBIC ITOCOOHS;

. KOMIUIEKT TEXHHYECKOH IOKYMEHTAI[MM, B TOM YHCJE Maclopra Ha CPeACTBa OOyYeHHs,
HUHCTPYKIMHU 110 UX UCTIOJIb30BAHUIO M TEXHUKE OE€30MaCHOCTH;

. OnOIMOTEeYHBIN (QOHI.

B OubGmuoteunslii QoHI BXOAAT Y4yeOHHMKH, ydyeOHO-MmeToauuyeckue KoMIiuiekTel (YMK),
o0ecrieunBamOIIe OCBOCHHE Y4YeOHOH JUCHHMIUIMHBI MareMaTuka, pPEKOMCHIOBAaHHBIC —HIIU
JOMYIICHHbIE JJI1 HCIONb30BaHUs B MNPOPECCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aLUsX,
peaTM3yIOMUX 00pa30BaTEeILHYI0 IPOrpaMMy CPEAHETo OOIIero oOpa3oBaHHs B MPEIeiTax OCBOCHHUS
OIIOII CIIO na 6a3e 0cCHOBHOT0 0011eT0 00pa30BaHUsl.

bubnuoTevHbIit GOHT MOXKET OBITh JTOTIOTHEH SHIIUKIIONEIUSMH, CIIPABOYHUKAMHE, HAYYHOMH,
HAyYHO-TIONYJISIPHON U IPYTOi JTUTEpaTypoOii 10 MaTeMaTHKe.

B nporecce ocBoeHMS TIporpaMMbl YIeOHOH AMCIHUILTUHBI MaTreMaTHKa CTYIEHTBI TOTydYaroT
JOCTYT K 3JEKTPOHHBIM Y4eOHBIM MaTepuaiaM 10 MaTeMaTHKe, UMEIOIIUMCS] B CBOOOHOM JIOCTYIIE B
cetu VIHTepHET (3JIEKTPOHHBIM KHUTaM, IPaKTUKyMaM, TecTam, Matepuanam EI'D u ap.).
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