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[Iporpamma pa3paborana Ha ocHoBe TpeOoBanuit DPI'OC cpemgnero
oOmero oOpa3oBaHUs, MPEABABISIEMBIX K CTPYKTYpE, COACPKAHUIO U
pesyinbrataMm ocBoeHus ydeOHou gucuuiuinHel «MATEMATHUKA», B
COOTBETCTBUM C PexkoMeHmalusMu 1O OpraHu3alMKd TOJIYUYEHUs] CPEIHETO
oOmero oOpa3oBaHUsl B Mpeaenax OCBOEHUS 00pa30BaTENIbHBIX MNPOrpaMMm
CpenHero mnpodeccuoHaJIbHOTO 00pa3oBaHusi Ha ©0a3e OCHOBHOIO OOIIETro
oOpazoBanus ¢ ydyetoMm TpeboBanuii GI'OC CIIO u mpodwis morydaemoit
CHEIUATBHOCTH  CpeIHero mpodeccHoHanbHOTO  00pa3oBaHus  (MMHCHMO
JlenapTamMeHTa TOCYJapCTBEHHOW MOJUTHUKA B cdepe MOATOTOBKUA paboumx
kaapoB u JATTIO MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

Pabouass mporpamma pazpaboTaHa Ha OCHOBE MPUMEPHON MPOTPaMMBbI
oOmeoOpazoBarenbHoi  yueOHOM auciuiuimael «MATEMATHKA»  nis
npoeCCUOHANIBHBIX ~ 00pa30BaTENIbHBIX  OpTraHW3allui, PEKOMEHJI0BaHHOM
dbenepaabHbIM TOCYJIAPCTBEHHBIM aBTOHOMHBIM yupexaeHuem «DenepanbHbiid
UHCTUTYT pa3BuTusi obpazoBanus» (OPI'AY «DUPO») B kauecTBe NMpUMEpPHOU
IPOrpaMMBbl JJI peau3alii OCHOBHOM oOpa3zoBarenbHoil porpammel CIIO Ha
0aze OCHOBHOIO 00IIero oOpa3oBaHUs C TOJYYEHHEM CPEIHErOo OOIIero
obpazoBanus (IIporokon Ne 3 ot 21 wurons 2015 r.), a Takke C y4eTOM
yTOuHEHUH,  onoOpeHHbix  HayuHo-meroamueckum  coBetoM  LleHTpa
npodeccruonansHoro odpaszoBanus u cuctem kBamudpukarmu GOI'AY «DUPOy»
[Tpotokon Ne 3 ot 25 mast 2017 roga u mpUMepHON OCHOBHOM 00pa30BaTEILHOM
IporpaMMbl ~ CPEIHET0  OOIIero oOpa3oBaHMS, OJOOPEHHOH pelIeHuEeM
denepaabHOTO  y4eOHO-METOIUYECKOTO  OOBENMHEHHMS 1O  O0memy
obpazoBanuio (mpotokosn Ne 2\16-3 ot 28 utons 2016 roaa).

ConepxaHue  TporpaMmbl — pealiM3yeTrcss B MPOLlECCe  OCBOEHUS
0oOy4YaroIMUMHUCS MPOrpaMMBbI TMOJATOTOBKH CIEIIUATUCTOB CPEIHEr0 3BEHA C
MOJIy4YE€HHUEM cpeaHero oliero oopa3oBaHus, pa3pabOTaHHOW B COOTBETCTBUU C
TpedoBanusiMu OI'OC
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MOSICHUTEJIBHAS 3AIIUCKA

[Iporpamma o0111e00pa3oBaTEIbHOM yueOHO JTUCIUTLINHA
«Marematuka»  TpeAHa3HaYeHa  JUIS  W3YYCHHS ~ MaTeMaTHKHd B
npodeccuoHalbHBIX OOpa3oBatenbHbIX opranuzanusx CIIO, peanusyrommux
o0pa3oBaTeNbHYIO MPOTpaMMy CpemHero olmero oOpa3oBaHUS B IMpeaerax
OCBOCHUS MPOTPaMMBI TIOATOTOBKH CIieIMainucToB cpeanero 3seHa (IITICC3)
Ha 6a3e OCHOBHOTO 00I111eT0 00pa30BaHUS.

Conepxanue mporpaMMbl «MaTtemaTHKay HampaBiIeHO Ha JOCTH)KCHUE
CJICTYIOIINX IIeJICH:

- obOecrnedyenrne cHOPMUPOBAHHOCTH TPEACTABICHUN O CONHATLHBIX,
KYJbTYPHBIX U HCTOPUYECKUX (haKTOPaX CTAHOBJICHUS MaTECMaTHKH;

- obecredyeHue c(hopMHUPOBAHHOCTHU JOTUYECKOTO,
ANITOPUTMHUYECKOTO U MAaTEMaTUUECKOT'O MBIIIJICHNUS,

. obecneyenre chOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJyYCHHbBIS
3HAHUS MPU PEIICHUN PA3TUIHBIX 33724,

. obecneyeHrue cHOPMUPOBAHHOCTH MPEACTABICHHH O MaTeMaTHUKE
KaK 9YacTH OOIICYETOBEYSCKOW KYJIbTYphl, YHUBEPCAIBHOM S3bIKE HAYKH,
TIO3BOJISIOIIIEM ONMCHIBATh M U3Y4YaTh pealibHbIC MPOIECCHl U SIBJICHUS.

B  mporpamMmy  BKIIOYEHO  COACpKAaHWE,  HAMpaBICHHOE  HA
dbopMupoBaHHE€ Y  CTYJICHTOB  KOMIICTCHIIUHA, HEOOXOAUMBIX  JUIA
kauecTBeHHOro ocBoeHus [IIICC3 Ha 6aze ocHOBHOTO 00I1Iero 0Opa3zoBaHus
C TIOJyYEHHEM CPEIHEro o0Iero oopa3oBaHus.



OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCIUILIUHBI
«MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIM3A; TEOMETPUS»

Marematrnka sBisieTcd (YyHIaMEHTAIbHOM 001Ie00pa30BaTEIbHOM
JUCLUUILUIMHOW CO CIIOXKHUBIIMMCS YCTOMYUBBIM COJEpPKAHUEM M OOIIUMHU
TpeOOBAHUSIMU K OJATOTOBKE 00yUarOMIMXCs.

IIpu ocBoenun cneruanpbHoctu CIIO ecrecTBEHHOHAYyYHOTO MPOQuUiIs
npoQecCUOHATIBHOTO 00pa30oBaHMUs, MaTeMaTHKa H3y4yaeTcsd Ha 0a30BOM
ypoBHe @I'OC cpennero oduero o0pa3oBaHus.

OTO BBIpAXKAETCS B COJAEpPKAHUU OOYyUYEHHUs, KOJUYECTBE YacCOB,
BBIZICISIEMBIX HA U3YYEHHE OTIAEIBHBIX TEM MpOTpaMMbl, TIyOWHE UX
OCBOCHUSA CTYJICHTaMH, 00beMe U XapaKTepe MPaKTUYECKUX 3aHITUH, BHAAX
BHEAYJAUTOPHOM CAMOCTOSATEIILHON PabOThI CTYJEHTOB.

OO6mme menn U3ydeHUs: MAaTEeMAaTHKHA PEATU3YIOTCS B YETHIPEX HaIpas-
JCHUSX:

1) oOmiee npeacTaBieHHe 00 UIEIX U METOJIaX MaTEMAaTHKH;

2) HHTCIUICKTyaJbHOE Pa3BUTHE;

3) oBiageHUe HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMCHUSMH;

4) BoOCHUTATEIBHOE BO3CHCTBHE.

[Ipodunuzanus ueneir MareMaTUYECKOro o0Opa3oBaHUs OTpakaeTcs Ha
BbIOOpE  NPUOPUTETOB B  OpraHM3alUM  y4eOHOM  JEeATEIbHOCTH
oOyuaronuxcs. [l ecTecTBEHHOHAy4yHOro mNpoduis MpodecCHOHATBHOTO
oOpa3oBaHus 0OoJyiee XapaKTEPHBIM SBISIETCS YCUJICHHE OOIIEKYJIbTYyPHOM
COCTaBJISIIOIIEH y4eOHOW JUCHUIJIMHBI C OpUEHTAllMeld Ha BHU3yalbHO-
0Opa3HbIN U JIOTUUECKUI CTUIIU Y4eOHOU padOTHI.

[IpodunbHass cocTaBidromas oOTpaxkaeTca B  TpeOOBaHUSIX K
NOATrOTOBKE 00y4YarolKUXCcs B YaCTH:

. o0uiel cucTtemMbl 3HAHUMU: COAEpKATEIbHbIE TPUMEPHI UCIOJIb30BAHUS

MaTeMaTUIECKUX U U METO0B B MPOo(heCCUOHATBHON AEATENbHOCTH,

« YMEHHI: pa3inune B ypoBHE TpeOOBaHUHN K CI0KHOCTH MPUMEHIEMBIX
aJIrOPUTMOB;

+ MPAKTUYECKOTO0 HCIIOJIb30BAaHUS MPUOOPETEHHBIX 3HAHUN U yMEHUM:

UHJIUBUAYAJIBHOTO Y4e€OHOTO ONBITa B TMOCTPOCHUHM MAaTeMaTHYECKHUX

MoOJeei, BBIOJIHEHUHU UCCIIeI0BATEIbCKUX MPOEKTOB.

Takum oOpa3zoM, peanu3anus coAepKaHUS YIESOHOW JTUCITUTUTHMHBI
OPHCHTHUPYET Ha MPHOPUTETHYIO POJIb TPOIECCYATbHBIX XapaKTECPUCTHK
y4eOHON  paboThl, 3aBUCIAMUX OT mpoduias MNpodEecCHOHATHLHOTO
oOpa3oBaHus, TMOJIy4€HHS ONBITA  MCIOJIb30BAHUS  MAaTEeMaTHUKU B
coepKaTeIbHBIX U MPOPECCHOHATBFHO 3HAYUMBIX CUTYAIUAX O CPABHECHUIO
c  (opManbHO-ypOBHEBBIMU  PE3YyJIbTATUBHBIMH  XapaKTEPUCTHUKAMU
oOyueHus.

Conepxxanue y4eOHON MUCIUILUIMHBI pa3pabOTaHO B COOTBETCTBUH C
OCHOBHBIMH COJIEPIKATCIHbHBIMU JITHUSIMHU 00y4YCHUS MaTeMaTHKE:



- anre0Opanueckas JUHHS, BKIIOYAOIIAas CUCTEMATU3aLHI0 CBEJECHH O
YUCJaxX; HM3y4eHHWE HOBBIX U O0000OIICHHE paHee HW3YyUYCHHBIX OIepaluii
(BO3BElEHUE B CTENEHb, HM3BJICUYEHUE KOPHS, JOrapu(PMHPOBAHHUE, CHUHYC,
KOCHHYC, TAaHT'€HC, KOTAHT'€HC U OOpaTHbIE K HHUM); U3yUCHHE HOBBIX BHJIOB
YUCJIOBBIX BBIPAKEHUN U (HOPMYN; COBEpIICHCTBOBAHHE MPAKTHYECKHUX
HAaBBIKOB U BBIUUCIIUTENIBHON KYJIbTYpPBl, pACIIUPEHUE U COBEPLICHCTBOBAHUE
anreOpanyeckoro amnmapara, c(OpMUPOBAHHOI'O B OCHOBHOM IIKOJIE, U €TO
IPUMEHEHHE K PEIICHUI0 MaTEMaTUYECKUX U MPUKIIAJHbIX 3a/a4;

+  TEOPETUKO-(PYHKIHOHAJIbHAS JIUHUSA, BKJIFOYAIOLAs
CUCTEMATHU3ALINIO U pacuupeHue CBEJICHUI 0 GyHKIMAX,
COBEpIICHCTBOBaHUE TIpapUUECKUX YMEHMI; 3HAKOMCTBO C OCHOBHBIMHU
UJesIMA U METOJIaMU MaTE€MaTUYECKOIr'o aHaliu3a B 00beMe, MO3BOJISIOIIEM
UCCIIEIOBAaTh  JJE€MEHTapHble  (QYHKIMM M pelarb  OpocTelInne
reoMeTpu4ecKue, pu3ndeckue U Ipyrue npukiagHble 3a1a4u;

+ JIMHUSA ypaBHEHUN W HEPaBEHCTB, OCHOBAaHHAas Ha IMOCTPOCHUU U
UCCIIeI0OBAaHUU MaTeMaTH4YeCKUX  MOJEJNeN, nepeceKaromascs C
anreOpanyeckol M TEOPETHKO-(PYHKIIMOHAIBHON JUHUSMH W BKIHOYAIOIIas
pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKHU alreOpandeckux npeoOpa3zoBaHUi
JUIS pElICHUs YpaBHEHUM, HEPABEHCTB M CHUCTEM; (OPMHUpPOBAHUE CIIO-
COOHOCTH CTPOUTH M HUCCIEN0BaTh MPOCTEHIINE MAaTEMAaTHUYECKHE MOJIENU
OpU pPEIIeHUU MPUKIAIHBIX 3a/1ad, 3a7ad M3 CMEXHBIX U CIEIUaIbHbIX
JUCLHUILINH;

+ TEOMETpHYECKasl JIMHUS, BKJIIOYAIOIas HarJIsJHbIe MPEICTaBICHUS
O MPOCTPAHCTBEHHBIX (UTypaxX U U3yUEHUE UX CBOWCTB, (OPMUPOBAHUE U
pa3BUTHE  TPOCTPAHCTBEHHOTO  BOOOpPaXX€HUs, pPa3BUTUE  CIOCOOOB
reOMETPUYECKUX HU3MEPEHUN, KOOPJIAUHATHOTO M BEKTOPHOTO METOJOB JJis
peleHus MaTeMaTUUeCKUX U MIPUKIIAIHBIX 3a/1a4;

+ CTOXacTUYeCKas JMHUS, OCHOBaHHAs HAa Pa3BUTHH KOMOWHATOPHBIX
YMEHHUH, peACTaBICHUN 0 BEPOSTHOCTHO-CTATUCTUYECKUX
3aKOHOMEPHOCTAX OKPY’KAIOIIEero MUpa.

Peanuzanms  comepkanust  yuyeOHOW — JUCHUIUIMHBI — «MarteMaTuka
npeanojaraer CcoOMI0IeHHEe MPUHLUIIA CTPOro  MPEEeMCTBEHHOCTH IO
OTHOUIEHUIO K COJICPKAHUIO Kypca MaTeMaTUKU HAa CTYIIEHU OCHOBHOTO OOILEro
oOpazoBanus. B To ke Bpems yueOHas aucuuiuiniHa «MarteMaTtukay s
npodeccuoHanbHbIX  oOpa3oBaTenbHbIXx — opranuzauuid  CIIO  oOnamaer
CaMOCTOSITEJIbHOCTBIO U LIEBbHOCTBIO.

[IporpamMmoii, ¢ LEenpl0 CUCTEMATU3alMU W 3aKPEIJICHUS I10JYYEHHBIX
TEOPETHUYECKNX 3HAHWM, a TaKKe pPa3BUTHs [103HABAaTEIbHOW aKTUBHOCTH
o0yyaromuxcs, CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BAHHOCTH
peyCMOTPEHa CaMOCTOsITeNIbHASL BHEAY IUTOPHAs padoTa.

KonTponp kadecTBa OCBOGHMsI Y4eOHON AMCHUIUIMHBI «Maremaruka»
IIPOBOAMTCS B IPOLIECCE TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTALIUH.

Texymuii KOHTpPOJIb TPOBOAUTCA B Tpenenax y4eOHOro BpEMEHH,
OTBEJICHHOI'0 Ha JIMCUUIUIMHY, KaK TPAAUIIMOHHBIMU, TaK U MHHOBALMOHHBIMU



METOJaMHU, BKJIIOYas KOMIIBIOTEPHOE TECTHUpOBaHUE. Pe3ynbTarhl TEKYILETO
KOHTPOJISI YUUTHIBAIOTCS MPU MOJIBEICHUU UTOTOB MO JTUCIUIUINHE.

N3yuenne ob1meoOpa3oBaTeILHOU yueOHO# JTACUUILINHBI
«MaTremaTrKa» 3aBepIIaeTcs IMOJBEJCHHEM HTOTOB B (opme 3K3aMeHa B
paMKax MPOMEXYTOYHOM arTecTalud CTYJACHTOB B HIPOIECCE OCBOCHUS
[ITICC3 ¢ nony4yeHueM cpeiHero o01ero oopazoBaHusl.



MECTO YYEBHOM JUCIIATIJINHGBI B YYEBHOM ILJIAHE

YyebHas nucuuruinHa «MaTeMaTtnkay sBIseTCs y4eOHBIM MPEeIMETOM
o0si3aTenbHON npeaMeTHon obnactu «Martematuka U uHpopmaTukay OI'OC
CpeaHero o6miero oopazoBaHusl.

B npodeccuoHalIbHBIX 00pa3oBaTEIbHBIX OpraHu3aIusx,
pealn3yomux  o0pa3oBaTelbHYIO  MNpOrpaMMmy  CpeaHero  oOIIero
obpazoBanus B npenenax ocBoeHus I[IIICC3 na 6aze OCHOBHOro 0OIIEro
oOpa3oBaHus, yueOHas agucuuiuinHa «Marematuka»  u3ydaercss B
obmieoopazoBaTenbHOM IKIe yueoHoro miaana [IIICC3 Ha 6a3ze 0OCHOBHOTO
o011ero 06pa3oBaHus C MOJYUYSHHUEM CpeJHEero o01iero oopa3oBaHusl.

B yueOnpix muanax IIIICC3 yueOnas nucuumniaunHa «MaTeMmaTuKay
BXOJUT B COCTaB o00HmMX 001Ie00pa30BaTENbHbBIX YYEOHBIX JUCIUIUIMH,
dbopmupyeMbix U3 00s3aTeabHBIX NpeaMeTHeix obnacteit I'OC cpegnero
obmero oOpa3oBanus, crnenuaibHoctell CIIO  ecTecTBEHHOHAYYHOTO
npoduinsa npodeccuoHaabHOTO 00pa30BaHUS.
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PE3YJIbTATHI OCBOEHUS YYEFHOM JUCIUILIAHBI

OcBoeHue cojlepkaHusi yY4eOHOW JUCHUIUIMHBI «MarteMaTuka»
o0OecreunBaeT TOCTUKEHUE CTyACHTAMHU CIECYIOIIUX pe3yibmamos:

. JAUYHOCHHBIX:

- COpMHUPOBAHHOCTh  MPEACTABICHUA O MaTeMaTHKE Kak
YHUBEPCAJIIbHOM fA3bIKE HAayKH, CpEICTBE MOJCIUPOBAHUS SIBICHUN U
MPOIECCOB, UIESIX U METO/IaX MAaTEeMAaTHKH;

- NOHMMaHUE  3HAYUMOCTH  MaTeMaTWKH  JJIsi  Hay4dHO-
TEXHHUYECKOTO mporpecca, chOpMUPOBAHHOCTh OTHOIICHUS K MaTEMaTHUKE
KaK K 4acTH OOIlEeYesIOBEeYECKON KyJIbTYphl Yepe3 3HAKOMCTBO C HCTOpHEH
pa3BUTHUS MAaTEMAaTHKH, SBOJIOINEH MaTeMaTUYECKUX HICH;

- pa3BUTHE  JIOTHUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOPAXKEHHS, aNTOPUTMUYECKON KYJIbTYypPbl, KPUTUYHOCTH MBIIUICHUS HA
ypOBHE, HeoOXoauMoMm s Oynyimied npodecCHuoHaIbHOM AeATeIbHOCTH,
T TPOJOJIKEHUsI 00pa30BaHUsI U CaMO00Pa30BaHUS;

- OBJaJICHUE MaTEeMaTHUYECKUMH 3HAHUSAMH W  YMCHHSIMHU,
HEOOXOJWMBIMU B TOBCEAHEBHOW JKW3HU, JJISI OCBOCHHS CMEXHBIX
€CTECTBEHHO-HAy4YHbIX JUCHUIUIMH W JUCHMUIUIMH NpOo(ecCHOHaIbHOIO
HUKJIa, g ToJydeHus oOpa3oBaHuss B o0OJacTsIX, HE TPeOYIOMMNX
yIiy0JI€eHHON MaTeMaTH4eCKON MOArOTOBKY;

- TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO, B TOM UHCIIE
caM000Opa30BaHMIO, HA MPOTSKEHUU BCEH KU3HM; CO3HATEIbHOE OTHOUIEHUE
K HENpPEepPbIBHOMY 00pa30BaHUIO KaK YCJIOBUIO yCIELHON
npodeccuoHaIbHON U O0IIECTBEHHOU AEATEIbHOCTH;

- FOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOATEIbHOW TBOPUECKOW U
OTBETCTBEHHOU JEATEIbHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYAHUYECTBY CO
CBEpCTHUKaMH B 00pa30BaTelbHOM, OOLIECTBEHHO TMOJIE3HOW, Yy4yeOHO-
UCCIIeIOBATENbCKOM, MPOSKTHOW U IPYTHX BUAAX ACSITEIbHOCTH;

- OTHOIIEHHE K  MNpOoPEeCcCCHOHANIBHOW  JEATENbHOCTH  Kak

BO3MOXXHOCTH  y4aCTHs B  pEIICHWM  JUYHBIX,  OOIICCTBEHHBIX,
roCyJapCTBEHHBIX, 00IICHAIIMOHAIBHBIX TTPOOJIeM;
. MemanpeomMemHulx:

- YMEHHUE CaMOCTOSTEIbHO ONPENEATh LENH JESITEIbHOCTH H
COCTaBJISITh  IUIAHBI  JIESITEIBHOCTH;  CAMOCTOSITENBHO  OCYIIECTBIISTh,
KOHTPOJINPOBaTh W KOPPEKTHPOBATh JESATEIBHOCTH;, MCIOIb30BaTh BCE
BO3MOYHbBIE€ PECYPCHI JIsI JOCTUKEHHS MMOCTABJICHHBIX IEJel U peaau3aluu
NJAHOB JEATENbHOCTH; BBIOMpATh YCHEIIHbIE CTPAaTEerdh B Pa3IMYHBIX
CUTYyaLUSX;

- yMEHHE TMPOAYKTUBHO OOIIAaThCA M B3aUMOJECHCTBOBATH B
NpOLECCE COBMECTHOW JI€SITENbHOCTH, YUYMTBHIBAaTh TMO3UIUU JPYTHX
YYaCTHUKOB AEATENbHOCTH, 3QPEKTUBHO pa3peiiaTb KOH(IUKTHI;

- BJIaJICHUE HaBBbIKAMH MI03HABATEIbHOM, y4eOHO-
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UCCJIEIOBATEILCKON W MPOEKTHOM JEsITEbHOCTH, HaBbIKAMHM pa3pelICHUS
po0IeM; CTOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIbHOMY IMTOUCKY METO0B
pellieHUs] MPAKTUYECKUX 3a7ay, MNPUMEHEHUIO pa3IUYHBIX METOJIOB
IMO3HAHUS,

- TOTOBHOCTD u CIIOCOOHOCTh K CaMOCTOSITEJILHOMN
WHGOPMAIIMOHHO-TTIO3HABATEIbHON  JIESITEIbHOCTH,  BKJIOYas  yMCHHE
OPUEHTUPOBATHCS B PA3JIUYHBIX HCTOYHHKAX HHPOpPMAIUU, KPUTHUYECKH
OIICHUBATh M MHTEPHPETUPOBATHL HHGOPMAIIUIO, MTOJTydaeMyI0 U3 Pa3JIUUYHBIX
HCTOYHHUKOB;

- BJIaJICHUE SI3BIKOBBIMH CPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO U
TOYHO H3JlaraTh CBOIO TOYKY 3PEHHs, UCIOJb30BaTh aJICKBATHBIC S3bIKOBHIC
CpeJICTBA;

- BJIaJICHUE HaBbIKaMHM  TO3HABATEJIbHOU  pedIaeKkcuu  Kak
OCO3HAHMSI COBEpPIIAEMBIX JCHCTBUH U MBICIUTEIbBHBIX MPOIECCOB, HUX
pe3yJabTaTOB U OCHOBAHUM, T'PaHMI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX
MO3HABATEIbHBIX 33/1a4 U CPEACTB JJIs UX JOCTUXKECHUS;

- LEJICYCTPEMIICHHOCTh B TOWCKaX W TMPUHATUU PEUICHUH,
COOOPa3UTENLHOCT UM MHTYHUIUS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
MpeJICTaBICHUI; CTOCOOHOCTh BOCIIPUHUMATDh KPACOTY U TApMOHUIO MUPA;

* HpEOMEMHBbIX:

- chopMUpPOBAHHOCTHh TPEJICTABICHUN O MaTeMaTHKe KaK 4YacTu
MHPOBOH KYJBTYphl U MECTE€ MaTeMaTHKH B COBPEMEHHOM ILMBHIIM3ALINH,
crioco6ax onmucaHus SBJICHUN peaJbHOTO MHUpPA HA MAaTEMAaTHIECKOM S3BIKE;

- chopMHUpPOBAHHOCTh  NPEJACTABICHUM O  MaTeMaTHYECKHUX
MOHATUSAX KaK Ba)XKHEHUIIMX MaTEMaTHYECKHX MOJEIIX, IT03BOJISIOIINX
ONHUCBHIBAaTh W U3y4YaTh pa3HbIE NPOLECCH U SBJICHUS, MOHUMAaHUE
BO3MOKHOCTH aKCHOMATHYECKOT0 MOCTPOCHUSI MATEMaTUUYECKUX TEOPUH;

- BJIaJICHUE METOJIaMU J0Ka3aTeJIbCTB U aJTOPUTMOB peEIICHUS,
YMEHUE WX MPUMEHSITh, MPOBOJUTH JOKa3aTeIbHBIE PACCYXICHUS B X0
peleHus 3a1ay;

- BJIaJICHUE CTaHJAPTHBIMU NIPUEMaMU PEIICHUSI pallMOHAJbHBIX U
HppAIMOHAIBHBIX, IIOKa3aTEeIbHBIX, CTCIMEHHBIX, TPUTOHOMETPHUYCCKUX
YypaBHEHUH W  HEPABEHCTB, HX CHUCTEM; MHCIOJb30BAaHUE TOTOBBIX
KOMIBIOTEPHBIX TPOTpaMM, B TOM YHCJE JUISI TOWCKA MYTH PEIICHUS |
WJLTIOCTPAIIUH PEIICHUS YPaBHECHUN U HEPABCHCTB;

- c(hopMHUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX ITOHSATHSIX
MaTEMaTUYECKOTO aHalu3a U HX CBOWCTBAaX, BJIAJ€HUE YMEHHEM
XapakTepu3oBaTh TOBeJACHUE (YHKIUM, WCIOJb30BAHUE TOJYYEHHBIX
3HAHUU JIJIsI ONTUCAHUS U aHAJIM3a PealIbHbIX 3aBUCUMOCTEH;

- BJIaJICHUE OCHOBHBIMHU MMOHSTUSIMHA 0 IUTOCKHUX 51
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAXx;
chopMHUPOBAHHOCTh YMEHHUsS paclio3HaBaTh TeoMeTpuuyeckue (Gurypsl Ha
yepTekax, MOJENIIX U B peallbHOM MHUPE; NPUMEHEHHUE U3YUYCHHBIX CBOWMCTB
reoMeTpudeckux Guryp u Gopmyis s pelieHus TeOMETPUIECKUX 3aaad U
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3a7]a4 ¢ MPAKTUUYECKUM COJECPKAHUEM;

- c(hOpMHUPOBAHHOCTH TPEACTABICHUN O TpoIleccax M SBICHUSAX,
UMEIOIIUX BEPOATHOCTHBIN XapaKTep, CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B
peaIbHOM MUPE, OCHOBHBIX MOHSITUIX 3JIEMEHTAPHON TEOPUU BEPOSTHOCTEH;
YMEHUM HaxXOJUTh M OILIEHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B
NPOCTEUIINX MPAKTUUYECKUX CHUTyalHUsIX H OCHOBHBIE XapaKTEPUCTUKU
CIy4alHbIX BEJIIMYMH;

- BJIaJICHUE HABBIKAMU KCIIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IporpamMM MpHU pelIeHUHU 3a]1ay.
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COJEPKAHUE YYEBHOU JUCHUILJIAHBI

Conepsxkanue y4eOHON JUCHUILIHHBI
BBenenue
Marematika B HayKe, TEXHUKE, OJKOHOMHKE, WH()OPMAIMOHHBIX
TEXHOJIOTUSAX W IPAKTUYECKOW JearenbHOoCTH. lLlenn wu 3amaum u3ydyeHwus
MareMaTuku npu ocBoeHuu crennanbHoctel CIIO. [ToBTOpeHHE MIKOJIBHOIO
Kypca MaTeMaTUKH.

AJITEBPA
1.Pa3BuTHE MOHATHS O YHCJIE
Ilenbie u parmoHanbHbIC YKcia. JleHCTBUTEIbHBIC YKCIIA.
[Tpubnmxenubie BerunciaeHus. KomruiekcHbie yncia. YpaBHEHUSI U CUCTEMBI.
Hepasencrsa
IIpakTHyeckue 3aHATHS:
Nel. Brmauciaenus ¢ KOMIDICKCHBIMH YHCIIAMA

2.KopHu, cTeneHu u Jorapugmol.

KopHu HaTypanbHOU CTENEHU U3 YHCIIA U UX CBOMCTBA. MppannoHanbHbIe
ypaBHeHus. CTeneHn ¢ pauuMOHAJIBHBIM IIOKa3aTelIeM, WX CBOMCTBA.
[TokazarenbHast QyHkuus u €€ cBoilctBa. IlokazarenbHble ypaBHEHUS U
HepaBeHcTBAa. Ompenenenue Jjorapudma. JlecsTuuHble U HaATypaJibHbIE
gorapumbl.  OcHoBHble  cBoiictBa  sorapu¢pmoB.  IIpeoOpazoBanue
jorapudMuyueckux BbIpaxkeHui. Jlorapubmuueckas QyHKIus u e€ CBOWCTBA.
Jlorapudmuueckue ypaBuenus. Jlorapupmuyeckre HepaBeHCTBA.

IIpakTnyeckue 3aHATHA:

Ne2.CBolicTBa KOpHS N-0il CTENEHU

Ne3.Crenenu ¢ npon3BOJIBHBIM ITOKA3aTEIEM

Ne4.CnocoOsl penieHnil noka3aTeabHbIX YpaBHEHUH.

No5.Jlorapudmsl. Onpenenenue gorapudma

Ne6. [IpeoOpazoBanus 1orapupMUUECKUX BbIPAKECHUI

Ne7.Pemienne norapupMuyecKkux ypaBHEHUI 1 HEPABEHCTB

I'EOMETPUA

3. IIpsiMmble U IIIOCKOCTH B IPOCTPAHCTBE

Akcuombl crepeoMmerpur. B3anMHOE pacnosioKeHHE JABYX MpPSAMBIX B
npoctpanctBe. IlapamensHOCTs TpsAMBIX. [lapaiutenbHOCT, TpsMONW U
mnockocTu. [lapamnensHOCTh TIOCKOCTEW. llepreHAMKYIAPHOCTh NPSAMBIX.
[lepnieHAUKYISIPHOCTh OPSIMOM U IIJIOCKOCTH. [leprneHauKysip U HakKJIOHHAs.
IlepneHAUKyIAPHOCTD ABYX IUIOCKOCTEN. YTOJI MEXAY IPSAMOU U INIOCKOCTHIO.
JIByrpaHHelii  yroj.  Yroid  Mexay  IUIOCKOCTAMH. ['eomerpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA: CHUMMETPHUSI OTHOCUTEIBHO  IJIOCKOCTH.
['eomeTpuyeckue npeoOpa3oBaHUsl MNPOCTPAHCTBA: MMAPAJUICIBHBINA TEepPEeHOC.
[TapannenbHOE MMPOESKTUPOBAHUE.

IIpakTHYyeckHe 3aHATHSA:
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Ne8.Pemenne 3ana4 Ha mapayIeIbHOCTD B IPOCTPAHCTBE
Ne9. Pemenue 3ana4 Ha nepHeHANKYIAPHOCTD B IPOCTPAHCTBE.

KOMBHUHATOPHUKA
4.9j1eMeHTbl KOMOMHATOPUKH
Komb6unaropusie KOHCTPYKLIMH. Pasmemenus. [IepecTaHOBKH.

CoueraHus.

[IpaBuna xomOunHatopuku. Popmyna OunHoma HbroroHa. CBoiicTBa
OMHOMMHANIBHBIX KO3(ppunmentoB. TpeyronpHuk [lackans.

IIpakTH4eckue 3aHATHA:

Ne10.KomOuHaTOpHBIE KOHCTPYKIIUH.

Nell.Pemenue koMOMHATOPHBIX 3aj1a4.

Nel2.Tpeyronpuuk Ilackans.

Nel3.ITpaBuia KOMOMHATOPHUKH.

IF'EOMETPUSA

S5.KoopanHaThbl 4 BEKTOPbI

KoopauHatel U BEKTOpHl Ha IUIOCKOCTH. KoOpaMHATBI M BEKTOpHI Ha
IIJIOCKOCTH.

[IpsamoyrosibHas (ieKapToOBa) CUCTEMa KOOPJIMHAT B IPOCTPAHCTRE.

Bekropsl B mpocTtpaHcTBe. PaBeHCTBO BEKTOpOB. CIl0KEHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha uwnciao. Moaynbs BekTopa. KoopauHaTel BeKTOpa.
Pa3noxenue BekTopa no HarpasieHusM. [Ipoeknust BEKTopa Ha OCbh.

Yron Mexny naByMmst Bekropamu. CKalspHOE IMPOU3BEIECHHE BEKTOPOB.
Hcrnonb3oBaHue KOOPAWHAT W BEKTOPOB IPU PEIIEHHH MaTeMaTHYECKUX H
MPUKIIAIHBIX 3a]1a4.

IIpakTnyeckue 3aHATHA:

Nel4.BekTops! B mpocTpancTBe. Onepanuu ¢ BEKTOPAMH B ITPOCTPAHCTBE.

Nel5.KoopauHaTel BEKTOpa B MPOCTPAHCTBE.

Nel6.IlepnieHAMKYASAPHOCTD MPSAMBIX U IUIOCKOCTEN

Nel7.CkansipHO€ IPOM3BEAECHNE BEKTOPOB.

OCHOBBI TPUTTOHOMETPUHA

6.OCHOBBI TPUTOHOMETPUH

Pannannas mepa yrna. BpamarensHoe aukenue. OnpenelieHne cuHyca,
kocuHyca. OmpeneneHre TaHreHca UM KOTaHreHca uyucia. (OCHOBHBIE
TpUrOHOMETpUUecKkne  Toxzaectsa .Dopmynsl  npuBeneHus.  DPopmylsl
nojsoBuHHOro yria. ®opmynsl cymmbl U pasHoctu. [IpeoGpasoBanus
MPOCTEUIINX ~ TPUTOHOMETPUUYECKUX  BBIPAKECHUW. TPUTOHOMETPHUUYECKHE
byHKuIMH. ApKCHHYC, AapKKOCHUHYC, apKTaHreHc uyucna. [Ipocreiimue
TPUTOHOMETPUYECKNE ypaBHEHHUs. PellleHre TPUroHOMETPUUECKUX YPAaBHEHUM.
IIpocreimme TPUrOHOMETPUYECKUE HEPABEHCTBA.

IIpakTHYyeckHe 3aHATHSA:

Ne18.VYrnsl u BpamarenbHoe ABWkeHUe. Pagnannas mepa yria.

Ne19.3aBucMMOCTD MEK1y CHHYCOM, KOCHHYCOM U TAHT'€HCOM OJHOTO U
TOT'O K€ yIJIa.
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Ne20.ITpeoOpa3zoBanue TPUTOHOMETPUUECKIX BBIPAKCHHIA

Ne21.00paTHbIe TPUTOHOMETPUUECKUE (PYHKIIHH.

Ne22. Pemienue ypaBHeHni tg X = a ctg X = a.

Ne23. IIpoBepouHnas paboTa 1o Teme

AJITEBPA

7. DYHKUMH , UX CBOMCTBA U rpaQuKu

00630p 061mMx MoHATHI. OOIACTh ONPEETICHHS 1 MHOKECTBO 3HAUCHHUM.

I'paduk  dyukuu, noctpoeHue TpadukoB (YHKIUNA, 3adaHHBIX
paznuyHbIiMH criocobamu. CpoiicTBa GyHKIMH. YeTHbIEe M HEYETHBIE (PYHKIUU.
[lepuonuunocts  ¢yHkuuid. [lpomexxyTku Bo3pacTaHusi U yObIBaHHS.
HauGonbiiee w HauMeHbllee 3HA4Y€HUs, TOYKM OSKcTpemyma. C(Cxema
uccienoBanus GyHkuui. O0paTHble QYyHKIUU.

[IpeobpazoBanus GyHKUMM U AedcTBUSA Haa HUMH. CuMMeTpust PyHKIIHMA
u npeoOpazoBanue rpagukoB. [IpeoOpazoBanus rpadpukoB. HemnpepblBHOCTB
byHKIIUN

[Ipumepsl (QYHKIMOHAIBHBIX 3aBHCHUMOCTEW B pPEAbHBIX MpoLeccax M
SBJICHUSIX.

IIpakTH4eckue 3aHATHSA:

Ne24. Cxema uccnenoBanusi GyHKIIUH.

Ne25 .ITpeoOpazoBanue PyHKIMI U 1EWCTBUS HA/l HUMH.

Ne26.Cummetpust pyHKIUM U peoOpa3zoBaHUE UX IPAPUKOB.

Ne27 ITpoBepounas paboTa 1Mo Teme

I'EOMETPUA

MHoOrorpaHHuKH.

[Tpuzma. Ilapannenenunen u ky6. [loBepxnocts npusmM. OOBEM NPU3MBI.
Ceuennss mnpusmel. Ilupamupma. IlpaBunbHas mnupamupa. IloBepxHOCTH
nupamuabl.  OObéM  mupamuabl. Cedenuss nupamuisl. IIpaBunbHbIE
MHOTOT'PaHHUKH.

Kpyrnsie tena.

Humunanp. Ceuennsi 1wuaapa. [loBepxHocTh mwimHApa. OO0BEM
umnHapa. Konyc. Ceuenuss konyca. [loBepxHocTh koHyca. OO0BEM KOHyca.
[Tap u cdepa ux ceuenus. [nomanp moBepxHocTH cepbl 1 00BEM 11apa

IIpakTHYyeckue 3aHATHS:

Ne28. TTpusma. [Mapanmnenenunen. Kyo6.

Ne29. TTosepxHOCTH TIPU3MBI. OOBEM MTPU3MBI.

Ne30. TTosepxHoCTh TUpaMuAbl. OObEM MUPAMU/IHI.

Ne31. O6bembl TeN U MIIOMIAb UX TTOBEPXHOCTH.

Ne32. ap. Cdepa. Ceuenus mapa. KacarenbHas MaoCKOCTb.

Ne33. IIpoBepounast paborta 1Mo Teme

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

9. Hayana MaTteMaTH4ecKOro aHajmu3a

[TocnenoBarenbHocT.  CBoMcTBa  mocliienoBarenbHocTed.  [Ipenen
nocyienoBaTeabHoCTH. Bpiuncnenue mpexaenoB. [lowstue MPOU3BOAHOMN
IlpousBogusie 3meMeHtapHbix (QyHkiuid. [lpaBuna guddepenuupoBanus.
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[TpousBoaHas COX)HOW QYHKIIMN. BEIYucieHne MPOW3BOIHON ¢ MPUMEHECHHUEM
npaBun auddepenupoBanus . [I[pumenenne HenpepsiBHOCTH. KacaTenpHas k
rpaduky Qyskmuu. I[Ipumenenue npousBogHOW. [Ipw3Hak Bo3pacTaHus W
yobiBanusi. [lpumenenue mnpousBoaHo. Kputuueckue Toukn (QyHKUIUU.
MakcuMyMbl U MUHUMYMBI. [IprMeHeHME NPOU3BOJHOW K HCCIIEIOBAHUIO
byukiuit . MccnenoBanue yHKIMN C MOMOIIBIO TTpou3BoIHON. MccaenoBanue
byHkuuii 1 nocrpoeHue rpaduxos. Hanbonbiliee 1 HauMeHbIlIee 3HAUCHUE

IIpakTH4eckue 3aHATHA:

No34. BeruuciieHus npenesnoB MOCae0BaATEIIbHOCTEN

No35. I'eomeTpruuecKkrii 1 MEXaHUYECKUI CMBICIT MPOU3BOIHOM

Ne36. [IponsBoaHbIC dNIeMEHTAPHBIX (DYHKITHH.

Ne37. ®opmynsl auddhepeHuupoBaHus

Ne38. IIpumeHeHne NpoOu3BOIHOM K UCCIEI0BAHUIO (PYyHKIUN

No39. YpaBHeHUE KacaTenbHOM.

Ne40. ITpoBepounast paboTta 1o Teme

10. MuTerpaJ u ero npuMeHeHue

ITepBooOpaznas. CpoiicTBa mnepBooOpazHoil. IlpaBuna BbIUKCICHUS
nepBooOpasubix. [lnomamu 1ockux Guryp. I[lnomans KpuBOIMHEHHOMN
tpanenuu. Muaterpan. ®opmyna Hetorona-JIeiOuuia. BerauciaeHus: MHTErpanoB
¢ nomoipio ¢opmynbl Hetotona —JleiitOnuna. IlpuMeHeHue uHTErpanga s
BBIYKCIICHUS TUIOLIAIEH.

IIpakTHyeckue 3aHATHS:

Ne41. TTpaBuna Hax0XA€HUS IEPBOOOPA3HBIX.

No4?2 Brluncienne HHTErpaios.

No43. BerunciieHue miomaier ¢ moMOIIbI0 HHTETpaia.

Ne44. TTpoBepounas paboTta 1o Teme

CTATUCTHUKA U TEOPUSI BEPOSATHOCTEHN

11. D1eMeHTBI TEOPUH BEPOSITHOCTEH U MATEMATHYECKON CTATUCTUKH

BepositHOoCcTh 1 ee cBolicTBa. CoObITHE, BEPOSITHOCTh cOObITHS. CBOICTBA
BEPOSATHOCTH. BBIUKCIIEHHE BEPOSTHOCTU IO KIACCHYECKOMY OIPEIEICHHUIO.
CnoxeHne M yMHOXeHHE BeposiTHocTed. I[loBTopHble wucneiTanus. Cxema
ITIOBTOPHBIX UCIIBITAHUM.

CnydaiiHass  BenMuYMHA. MareMaThyeckoe  OXXKHJIAaHHWE  CIydailHON
BEJINYUHBI

IIpakTHyeckue 3aHATHS:
No45. IIpumepsl BEIYMCIECHUS] BEPOATHOCTH.
Ne46. CnyuaiiHas BemuyuHa.

YPABHEHHUA N HEPABEHCTBA
12. YpaBHeHus1 1 HEPaBEHCTBA
PaBHOCHMIBHOCTE ypaBHeHMI. OCHOBHBIE MPUEMBI PELICHUS YPABHEHHUM.
CucrteMbl ypaBHeHH. MeToAbl pelleHHs] cucTeM ypaBHEHUW. CHUCTEMBbI JABYX
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YpaBHEHUN C JABYMs HEU3BECTHbIMU. PemieHune HepaBeHCTB. CTaHAapTHBIE
HepaBeHcTBa. Pemenue HepaBeHncTs. O/13. Meron HHTEpBAJIOB.
IIpakTH4Yeckue 3aHATHSA:
Ne47. OcHoBHBIE TpUEMBI peleHus ypaBHeHul. [Ipocreiinme ypaBHeHUs.
Ned8.Cuctemsl ypaBHenuii. Mcnonb3oBanue rpaduka.
No49.Meton nHTEPBAIIOB
Ne50.Pemenue HepaBeHCTB. 3aME€HA HEU3BECTHOTO.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanmu  cojepkaHus  00IIe00pa3oBaTENbHOW  y4eOHOM
nucuuIuInHbl «Maremartuka» B ipenenax ocBoenus [IITCC3 Ha 6a3e 0CHOBHOTO
obOmero oOpa3oBaHUsI C TIOJIYY€HHEM CpelHero oOiiero oOpa3oBaHUs
MaKcUMalibHas yueOHasi Harpy3ka o0ydaromuxcs COCTaBIsueT:

no crernuaibHocTsIM CIIO ecrecTBeHHOHAay4YHOTO Tpoduis - 269 dacos,
U3 HHX ayauTopHas (oOs3aTenbHAs) HArpy3ka OOYYaloIUXCs, BKIFOYAs
npaktuueckue 3aHsatus (50 yacoB), — 179 wd4acoB; BHeayAUTOpHAas
caMocTosiTeNbHas paboTa CcTyneHTOB — 90 yacoB.

TEMATUYECKUH ILIAH

KomangectBo yacos

MaxkcumanbHas | CamocTosi- o0s13arenbHas
HaumenoBanue paznena yueOHast TeJIbHas ayJUTOpHas
Harpyska yuyeOHas | ydeOHas Harpyska, B T.4.:

pabora Bceero [IpakTrueck.
3aHATHI 3aHITHUS

Beeoenue. 8 - 8 -

Pazoen 1. Pazeumue nonamus o 16 6 10 1
uucie

Tema 1.1. Llensie u
paluuoHaNIbHbIEC YUCIA.
JlelicTBUTENIbHBIC YHCIIA.

Tema 1.2. IlpubnuxenHsle
BbIyncieHus. CTaHgapTHast
3aIlMCh Yncia

Tema 1.3. AGcomroTHas u
OTHOCHUTEJIbHAS MOTPEIIHOCTh
Tema 1.4. KoMmmiekcHbIE ducia
Tema 1.5. Beruucienus ¢
KOMIIIEKCHBIMH YHICIIaMH

Paszoen 2. Kopnu, cmenenu u 31 9 22 6
nozapughmot

Tema 2.1. IloBTOpeHue
Marepualia OCHOBHOM IIKOJIbI
Tema 2.2. KopeHb n-0i1 CTENEHHN.
CBoiicTBa KOPHS N-0M CTENEHU
Tema 2.3. Crenenu. Ctenenu ¢
MIPOU3BOJILHBIM [TOKA3aTeIeM
Tema 2.4. ITokazaTenbHast
byHKIHS.

Tema 2.5. IIpocreitmne
MOKa3aTelbHbIE YPaBHEHHUSI.
ITokxazarenbHbIE HEPABEHCTBA.
Tema 2.6. CriocoOsl penieHnit
NIOKA3aTeNIbHBIX YPABHEHHM.
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Tema 2.7. Jlorapudmel.
Omnpenenenue norapupma
Tema 2.8. CoiicTBa
norapupmos. [IpeobpazoBanus
J0rapu(pMHUECKUX BbIPAKEHUH
Tewma 2.9. Jlorapudmudeckas
¢byHKIUSA U €€ CBOHCTBA

Tewma 2.10. Jlorapudpmuaeckue
yYpaBHEHUS

Tema 2.11. Pemienue
JOrapupMHUECKUX YpaBHEHUI
Tewma 2.12 Jlorapudmudeckue
HEPABEHCTBA.

Tewma 2.13. Pewienue
norapupMUYECKUX YpaBHEHUHN H
HEPABEHCTB

Pazoen 3. Ilpamevle u naockocmu
6 npocmpancmee

Tema 3.1. [loBTOpEHUE
IUIAaHUMETPUUECKOro MaTepuaa
Tema 3.2. CriocoObI 3a1aHust
1ockocTy. B3anmuoe
pacrojoKeHue NpsMbIX B
POCTPaHCTBE

Tewma 3.3. [lapannenbHbie
psIMbIe B IPOCTPAHCTBE.
IIpu3Haky napajienbHOCTH.
Tema 3.4. IleprieHIUKyIApHOCTD
B IpoctpaHcTse. [Ipu3Haku
NEPIEHIUKYJISPHOCTH.

Tema 3.5. Yrasl Mexay OpsSMbIMU
Y TUIOCKOCTSIMM, MEXy IPSIMOM U
IJIOCKOCTBIO, MEXKTY
IUIOCKOCTSIMU

Tema 3.6. Pemenue 3a1au Ha
NapajuIeIbHOCTD U
NEePIEeHIUKYISIPHOCTD B
IIPOCTPAHCTBE

12

Pazoen 4. Komounamopuka
Tema 4.1. KomObuHaTtopHbIe
KOHCTPYKLIHUU

Tewma 4.2. Pemenue 3a1a4 c
MOMOIIbI0 KOMOMHATOPHBIX
KOHCTPYKLUN

Tema 4.3. ITpaBuiia
KOMOHMHATOPUKH

Tema 4.4. bunom HeroToHna
Tema 4.5. Tpeyronbauk Ilackans
Tema 4.6. Pemenue
KOMOMHATOPHBIX 33134

12
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Pazoen 5. Koopounamot u
6eKmopul

Tema 5.1. IloBTOpEeHue
npoiaeHHoro. Bektopsl Ha
TUIOCKOCTH

Tema 5.2. BekTopsl B
npocTtpancTee. Onepanuu ¢
BEKTOPAMHU B IIPOCTPAHCTBE.
Tema 5.3. KoopauHatel BeKTOpa B
MIPOCTPAHCTBE.

Tema 5.4. Ckansiproe
MIPOU3BE/IEHNE BEKTOPOB

12

Tema 5.5. JlekapToBa cucrema
KOOPJMHAT B IIPOCTPAHCTBE
Tewma 5.6. IlepneHAUKyIIpPHOCTH
IPSIMBIX U IJIOCKOCTEU
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Pa3zoen 6. Ocnoewt
mpuzoHomempuu

Tema 6.1. Yrasl u BpamareabHOe
JBUKCHHE

Tewma 6.2. Yrisl u BpamateabHOe
nBuxkeHue. Paquannas mepa yria
Tema 6.3. Tpuronomerpudeckue
onepanuu. CuHyc, KOCHHYC,
TaHI'€HC, KOTAaHT€HC U UX
CBOMCTBA

Tewma 6.4. 3HaKku U 3HaYEHUS
CUHYCa, KOCHHYCa, TAHI€HCa U
KOTaHI'€HCa

Tewma 6.5. 3aBUCUMOCTB MEXY
CHUHYCOM, KOCUHYCOM U
TAHT€HCOM OJTHOTO U TOTO e
yria.

Tema 6.6. DopmyIibl KOCUHYC U
CHUHYC CyMMBI, pa3HOCTH

Tewma 6.7. ®opmyIibl TIPUBEACHUS.
DopmyJibl JBOWHOTO U
MOJIOBUHHOTO yTiia

Tema 6.8. DopMyIIbl CyMMBI,
Pa3HOCTH KOCHHYCOB U CHHYCOB
Tema 6.9. IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUIN

Tema 6.10. Tpuronomerpuueckue
¢yskiun. OCHOBHBIE CBOICTBA
TPUTOHOMETPUUECKHUX (QYHKIUI
Tema 6.11. OGparHbie
TPUTOHOMETpHUUYECKHE (PYHKIMH
Tema 6.12. Pemenue ypaBHeHMi
sinx=a

Tema 6.13. Pemienue ypaBHeHUI
cosXx=a,tgx=a

Tema 6.14. OCHOBHBIE THTIBI
TPUTOHOMETPUYECKUX YPaBHEHUU
Tema 6.15. OCHOBHBIE THIIBI
TPUTOHOMETPUYECKUX YPAaBHEHUM
Y HEPaBEHCTB

29

22

Pazoen 7. @ynkyuu u ux
epaghuxu

Tema 7.1. O630p 0OMMX TOHATUN
Tema 7.2. Cxema ucciaeaoBaHus
byHKIHI

Tewma 7.3. IlpeoOpa3oBanue
byHKIUHI 1 IeHCTBUS HAJl HUMU
Tema 7.5. CummeTpust QyHKIHIMA
U npeoOpazoBaHKe UX IrpapuKOB
Tewma 7.6. HenpepbIBHOCTB

14

10
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byHKIUH

Pazoen 8. Munozozpannuku u
Kpy2nvle mena

Tema 8.1. [Ipusma.
[Mapanmnenenunen. Ky6

Tema 8.2. [ToBepXHOCTb MPU3MBI.
O06beM puU3MBI

Tema 8.3. [Tupamuna.
IIpaBunpHas nupamuaa.
YcedeHHas mupamua

Tema 8.4. IloBepxHOCTH
nupaMuibl. O0beM MUpaMU/IbI
Tewma 8.5. Kpyrisie Tena.
Hunuuap. Konyc

Tema 8.6. O0beMbI TEN U
TUIOIA/Ib UX MOBEPXHOCTH

Tewma 8.7. lap. Chepa. Ceuenus
nrapa. KacarenpHasi IJIOCKOCTb

14

Pazoen 9. Hauana
MaAmMemamuuecKko20 anaiusd
Tewma 9.1. Ilponecc u ero
MOJIETTUPOBAHUE

Tema 9.2. ITocienoBaTeILHOCTH.

CBoiicTBa MIOCIEI0BATEIHLHOCTEH.

Tema 9.3. Ilpenen
MOCJIE0BATENBHOCTH

Tema 9.4. Ilonsarue
IIPOU3BOJHOM.

Tema 9.5. 'eomerpudeckuii u
MEXaHUYECKUI CMBICTT
IIPOU3BOJTHOM

Tema 9.6. Dopmyisl

b depeHIIMPOBaHUS

Tema 9.7. IlponsBoaHble
AIIEMEHTApHBIX (PYHKIMH

Tema 9.8. IIpumenenne
MPOU3BOAHOM K UCCIIEIOBAHUIO
byHKIUI

Tema 9.9. IIpukiiagable 3aga4u

28

10

18
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Pazoen 10. Humezpan u e2o
npumenenue
Tema 10.1. ITepBooOpa3zHas

Tema 10.2. IIpaBuna Hax0XACHUA

epBOOOPA3HBIX

Tema 10.3. Ilnomazns
KPUBOJIMHEHHOH Tpanenun
Tema 10.4. UnTerpain
Tema 10.5. Beruncnenue
WHTETPaJIOB

Tema 10.6. Berunucnenue
IJIOIIAACH C TTOMOIIBIO
WHTErpaja

16

10

Pazoen 11. Inemenm meopuu
eéepoamuocmen u
MamemamuyecKkou
cmamucmuku

Tema 11.1. BeposiTHOCTD 1 €€
CBOMCTBA

Tema 11.2. IIpumepsnt
BBIYHCIICHUS] BEPOSATHOCTH
Tema 11.3. TloBTOpHBIE
UCIIBITAaHUS

Tewma 11.4. Ucnons3oBanue
CXEMBbI IOBTOPHBIX UCIIBITAHUI

Tema 11.5. Ciiyqaiinas Benu4nHa

Tema 11.6. MaremaTuueckoe

0KUJAHUE CIIy4YalHON BEJIMYMHBI

Tewma 11.7. IIpoucxoxnenue
TEOPUH BEPOATHOCTEN

21

14
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Pazoen 12. Ypaeuenus u
HepaseHcmea

Tema 12.1. PaBHOCHIIBHOCTD
ypaBHEHUH

Tema 12.2. OcHOBHBIE TPUEMBI
pelleHus ypaBHEHUH.
IIpocreiimne ypaBHeHUs

Tema 12.3. OCHOBHBIE IPUEMBI
pELICHUs YPaBHEHU.
PasnosxeHne Ha MHOXKHUTEIH.
Tema 12.4. OcHOBHBIE TPUEMBI
peuieHusi ypaBHEHUM. 3aMeHa
HEU3BECTHOT'O

Tema 12.5. Cuctemsl ypaBHEHUI.

Mertoa noacTaHOBKH

Tema 12.6. CucteMbl ypaBHEHUI.

Hcnons3oBanue rpaduka.

Tema 12.7. Cuctemsl ypaBHEHUI.

CuMMeTpUYHbBIE CUCTEMBI

Tema 12.8. UccaenoBanue
CHUCTEM JIBYX JTUHEUHBIX
YpaBHEHUH C IBYMs
HEW3BECTHBIMH.

Tema 12.9. Penienue HepaBeHCTB
Tewma 12.10. Pemienue
HepaBeHCTB. [lepexon k
CJIE/ICTBHIO

Tema 12.11. Pemenue
HEPaBEHCTB. 3aMEHa
HEN3BECTHOTO

Tema 12.12. MeTon UHTEpPBAJIOB

34

14

20

Iloemopenue

22

13

Hroro

269

90

179

50
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XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Copep:xanue XapaKkTepuCcTHKA OCHOBHBIX BH/I0B [1eAITeJIbHOCTH CTYA¢HTOB
o0y4eHHUs (Ha ypoBHe y4eOHBIX AelCTBHIH)
Beenenne O3HakoMJIEeHHME C pOJIBIO MaTeMAaTUKU B HayKe, TEXHUKE,

9KOHOMHKE, WH()OPMAIMOHHBIX TEXHOJOTUSX M MPAKTHICCKON
NeSITeIbHOCTH.

O3HakoMIIeHHE C LEISIMU U 33/1a4aMy U3y4YEeHUs] MaTeMaTUKU PU
ocBoernu npodeccuii CI10 u cnenmansrocteit CI10

AJITEBPA

Pa3BuTue nmoHsATHSA
0 Yyuc.jie

Brimonnenue apudMeTudeckux AeHCTBUI HaJ YHCIaMH, COYeTast
YCTHBIE U INCbMEHHBIE TPUEMBI.

Haxoxnenne  npuOMMKEHHBIX ~ 3HAYEHUMM  BEIMYMH U
MOTPEUIHOCTEH BBIYMCICHUN (AOCOJIIOTHOM M OTHOCHUTENBHOM);
CPaBHEHUE YHMCIIOBBIX BBIPAKEHUM.

Haxoxnenne ommOoK B NpeoOpa3oBaHUSX U BBIYMCICHUAX
(oTHOCHUTCS KO BCEM MYHKTaM IIPOrPaMMbl)

KopHuun,cTenenn,
Jorapudmel

O3HakOMJIEHME C TOHATHEM KOPHS N-M CTENEHM, CBOWCTBAMU
paZvKaloB U MpaBUIaMHU CPAaBHEHUS! KOPHEH.

@opMyIUpOBaHUE ONPEIEIICHNUS KOPHA M CBOWMCTB KOPHEH.
Bolunicnenue M CcpaBHEHHE KOpPHEH, BBIIIOJIHEHUE TPUKUIKU
3HAYEHUS KOPHS.

[IpeoOpa3oBanue 4YMUCIOBBIX W OYKBEHHBIX  BBIPAXKECHUH,
COJIEpIKalINX PAJIUKAIIBL.

Boinonnenue pacuetoB 1o (opmynam, COAEpKaIUM PaJIuKabl,
OCYILECTBIISAS HEOOXOUMBIE MTOICTAHOBKH U MIPEe0Opa3oBaHMsL.
OmnpeneneHne paBHOCUIBHOCTU BBIPAXEHUH C pajuKaaMu.
Pemenne nppanroHaIbHBIX ypaBHEHUM.

O3HakOMJIEHHME C TIOHATUEM CTENEHH C JIEWCTBUTEIbHBIM
IIOKAa3aTEeJIEM.

Haxoxnenne 3HA4YCHUI CTEIICHH, HCIIOJIb3YS npu
HE00X0IUMOCTH

MHCTPYMEHTAJIbHbIE CPE/ICTBA.

3anuceiBaHUE KOpHS N-il cTENEHW B BHUJE CTENEHU C JPOOHBIM
TOoKa3aTeseM U Ha00O0poT.

DopMyIMpOBAHUE CBOMCTB CTENEHEU. BpIUnciaeHue CTENeHen c
paloOHaIbHBIM TOKa3aTeNIeM, BBIIIOJHEHUE NMPUKUIKNA 3HAUECHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBanue 4YHUCIOBBIX U  OYKBEHHBIX  BBIPAXKECHUH,
CoJep/KalluX  CTENEeHW, MpUMEHAs  CBOMcCTBa.  Pemienue
ITOKA3aTEeIbHBIX YPABHEHUH.

O3HakOMJIEHHME C TIPUMEHEHHEM KOpHEH U CTENeHEed Ipu
BBIYMCIICHUM CPEAHUX, JEJIECHUN OTPE3Ka B «30JI0TOM CEYEHUW.
Pemienue npukiaaaHbIX 331a4 HA CJI0KHbBIE IPOLIEHTHI

IIpeoOpa3oBanue
anredpanyecKnx
BbIPAKEHN I

Boinonnenne  mpeoOpa3oBaHWMN — BBIpaKEHUHM, NPUMEHEHHE
(opMyI1, CBA3aHHBIX CO CBOMCTBAMHU CTETIEHEH U JTorapu(pmMoB.
Onpenenenne obmnactu JOITY CTUMBIX 3HAYECHHUU
JOrapu(MUUECKOro BbIpaxeHus. Pemenue norapudMudyeckux
YpaBHEHUI

OCHOBBI TPUTOHOMETPUH
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OcCHOBHbIC MOHATHSA

N3yueHne paguaHHOrO METOJA U3MEPEHUS YIJIOB BPAILLEHUS U UX
CBSI3U C rpagycHoil Mepoil. M3o0paxeHue yrioB BpallleHUs Ha
OKPY’KHOCTH,  COOTHECEHME  BEIMYMHBI yIla C  €ro
PacCIOIOKEHUEM.

dopMynMpoBaHUE ONPEACTICHUN TPUTOHOMETPUUYECKUX (PYHKIUN
Ul YIJIOB IIOBOPOTa M OCTPBIX YIVIOB IPSIMOYTOJIBHOIO
TPEYTroJIbHUKA U O0BSICHEHHUE UX B3aUMOCBSI3U

OcHoBHBIE IIpuMeHEHHE OCHOBHBIX TPUTOHOMETPHYECKHUX TOXKIECTB IS
TPUTOHOMETPHYECKHE | BBIYMCICHUS 3HAYCHUH TPUTOHOMETPUUECKUX (DYHKIIHIA 1O OTHON
TOK/AECTBA U3 HUX
IIpeoOpa3oBanus N3ydenue OCHOBHBIX (OPMYJ TpPUTOHOMETPUHU: (OPMYIIBI
NPOCTEeHINX CIIOKCHUSI, YABOCHUH, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHYECKUX | TPUTOHOMETPUYECKUX  (YHKIMH B TNPOU3BENEHHE  H
BBIPa’KeHUH IIPOU3BEACHNAA B CyMMY U IPUMEHEHHE IPU BBIYUCIICHUU
3HAQ4YEHMS] TPUTOHOMETPUYECKOTO BEIPAKEHMS U YIIPOILEHHUS €TO0.
O3HaKOMJIEHHE CO CBOMCTBAMM CUMMETPUU TOYEK HA €IUHUYHON
OKPYKHOCTHU M IPUMEHEHHE UX JIJIsl BBIBOJA POPMYJI IPUBEACHUS
IIpocreiimme Pemenne mno ¢opmynaM M TPUTOHOMETPHUUYECKOMY  KPYTy
TPUTOHOMETPHYECKHE | IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.
YPABHCHHUSA H [IpumeHeHHe 00X METOJIOB peIlleHHs] ypaBHEHUH (IpuBeAeHUE
Hepasencmea K JJMHEHHOMY, KBaJIpaTHOMY, METOJI PA3JI0KEHUsI HA MHOKUTEIIH,
3aMEeHbl [EPEeMEHHOW) MpHU PpEIIEHUH TPUTOHOMETPUUYECKUX
YPAaBHEHUM.
YMeHue orMeyarb Ha  Kpyre  pelIeHHMs  NPOCTEHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
ApKcHHYC, O3HakoMJIeHHE C TIOHATHEM OOpAaTHBIX TPUTOHOMETPUYECKUX
APKKOCHHYC, GbyHKIUH.

APKTAHICHC YU CJia

N3yuenue onpeneneHuil apkCHHyca, apKKOCHHYCa, apKTaHTeHca
yucia, (OpMyJIUpOBaHUE WX, H300paKeHHWE Ha EIUHUYHOUN
OKPY’KHOCTH, IPUMEHEHUE NPU PEUICHUU YPABHEHUI

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
Ilousitue o
HeNpepbIBHOCTH
GyHKun

O3HakomJieHWE C  TOHATHEM  TIEPEMEHHOW, NpUMepamMu
3aBHCUMOCTEH MEX]ly IepEMEHHBIMH.
O3HakoMjieHHME ¢  TOHATHEM  rpaduka,  OIpe]elieHue

MPUHAIICKHOCTH TOYKU Tpaduky (yHkuuu. OmnpenesneHue Imo
dbopmyne mpocTeHInel 3aBUCMMOCTH, BHAAa €€ rpaduka.
BripaxkeHue no ¢popmyiie oJHON epeMEHHOM uepe3 ApyrHe.
O3HakoMJIEHHE C ONpeaeseHneM (QYHKIHUH, (OpMYJIUpPOBAHUE
ero.

Haxoxxnenne oOnactu omnpeneneHuss U o0JacTH  3HAYCHUH

byHKIIUN

CaoiicTBa yHKIHH.
I'padpuueckasn
HHTepnpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajbHbIX
npoueccax u
SIBJICHUSIX

O3HakoMJIeHHE C TpUMepaMu (PyHKIIMOHAJIBHBIX 3aBUCUMOCTEN B
peanbHBIX MIPOLIECCAX U3 CMEKHBIX TUCLMUILINAH.

O3HakoOMJIEHHE C JI0KA3aTEIbHBIMH PACCYKICHUSIMU HEKOTOPBIX
CBOWCTB JIMHEHHOW M KBaJpaTWYHOM (QYHKIMH, TpOBeIeHUE
UCCIIEIOBaHMUsL  JIMHEHHOM,  KyCOYHO-TMHEHHOW,  ApoOHO-
JMHEWHOW M KBaZpaTHUHON (PYHKIUI, MOCTPOCHUE UX TPaHKOB.
[Toctpoenne u urenme rtpaduxoB ¢QyHkuil. MccnenoBanue
GyHKIMH.

CocraBnenue BUJOB (PYHKIMH MO TaHHOMY YCJIOBHIO, pEIICHHE
3a/1a4 Ha YKCTPEMYM.
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Brinonnenue npeobpaszoBanuii rpaduka QyHKINH

OopaTHble QyHKIIUT

Wzyuenue nomamus obpammuoii @ynkyuu, oupeleaeHue BUIA U
nocmpoenue zpaguka 06pamuol GyHKYuu, HaAxoNHCOeHue ee
obnacmu onpedenenus u obaacmu 3uavenuti. llpuMeHeHHE
CBOWCTB (YHKIMH TpPU HUCCIECIOBAHMM YpPABHEHHHA W PELICHUU
3aJa4 Ha SKCTPEMYM.

O3HaKOMJICHHE C MIOHSITHEM CI0KHOU (DYHKIMHU

CrenenHble,
NnoKa3areJjibHble,
Jorapupmuyeckne "
TPUTOHOMETPHYECKHE
GyHkuum.

OopaTtHble
TPUTOHOMETPHYECKHE
GyHKuun

Brruucnenue 3HaueHuii yHKIMHA 110 3HAYCHUIO apTyMEHTA.
Omnpenenenue NOJ0KEHUS TOUYKU Ha TpaduKe 1Mo ee KOOpAHHATAM
1 Ha00OpOT.

Hcnonp3oBanue CBOWCTB (YHKIMHA Ui CpaBHEHUS 3HAUYCHUH
cTerneHel u jorapudmos.
[Toctpoenne rpadukoB
GbyHKIU.

Pemenne mnokaszaTenbHBIX W JIOTApU(PMHUYECKUX YpaBHEHUU U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HakOMJIEHHE C IOHATHEM HENPEPbIBHON MEPUOJUYECKON
¢byHkuuu, QopMyJMpoBaHME CBOWCTB CHHYyca M KOCHHYCa,
MOCTPOCHUE UX TPa(UKOB.

O3HakoMJIeHHME C MOHATHEM TapMOHUYECKUX KojleOaHud WU
IpUMepaMu  TapMOHMYECKHUX  KoJIeOaHMl Il ONMcCaHus
IIPOLIECCOB B (PU3MKE U APYTHX OOJIACTSIX 3HAHMSL.

O3HakOMJIEHHME C TMOHSATHEM pPa3pblBHOM  IMEPUOJUYECKON
¢byHkuuu, (HopMyJIMpPOBAHHE CBOMCTB TaHI€HCAa M KOTAHIEHCA,
MOCTPOCHUE UX TPa(UKOB.

[IpumeHenne CBOWCTB (yHKUMI Ui CpaBHEHUs 3HaYeHUH
TPUTOHOMETPUUECKUX (YHKIHUI, perIeHuss TPUTOHOMETPUUECKHUX
YPaBHEHHH.

[loctpoenne  rpadukoB  OOpaTHBIX  TPUTOHOMETPUUYECKHX
(GbyHKUMH U onpezieNieHne 1o TpaguKaM UX CBOICTB.

Boinonnenue npeoOpa3oBaHusi rpaguKoB

CTETICHHBIX M  JIOTapU(PMHUYECKUX

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IHocaenoBareILHOCTH

O3HakoMmJIeHHE C MOHSATHEM 4YHCJIOBOH IOCIIENOBATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.
O3naxomnenue ¢ NOHAMUEM npeoena nocie008ameIbHOCU.
O3HakOMJIEHME C  BBIYUCIEHHEM CYMMBl  OECKOHEYHOTO
YHUCIIOBOTO psAJia HAa NMPUMEPE BBIYMCIECHUS CYMMBbI OECKOHEYHO
yOBIBatOIIEH reOMETPUUECKOl POrpeccuy.

Pemenue 3agau Ha npuMeHeHue (HOpMyIJbI CYMMbl OECKOHEYHO
yOBIBalOIIEH reOMETPUUECKO porpeccuu

IIpousBoaHas u ee
NpUMEHeHHe

O3HaKOMJIEHHE C TOHSITHEM IIPOU3BOTHOM.

W3ydyenne u  QopMynHpoBaHHE €€  MEXaHMYEeCKOro U
Tr€OMETPUUYECKOTO CMBICTIA, W3YYEHHUE aJrOpUTMa BBIYMCIEHUS
IIPOU3BOJIHOM Ha MPUMEPE BBIUMCIIEHNS MTHOBEHHOW CKOPOCTH U
yIIJI0BOTO KOd(ppuIlMeHTa KacaTeIbHOM.

CocraBieHne ypaBHEHUs KacaTeabHOH B 001IIEM BUIE.

VYcBoenue npaBui auddepeHnpoBanus, TaOIUIBI TTPOU3BOTHBIX
AJIEMEHTapHBIX QYHKIMH, mpuMeHeHne i JudepeHnpoBaHus
(GyHKIUH, COCTaBJIEHUs YpaBHEHUS KacaTelbHOM.

N3ydenue TeopeM O CBSI3U CBOMCTB (PYHKLUUH U MPOU3BOIHOM,
(hopMyIHpOBKA UX.
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[IpoBenenue ¢ MOMOIIBIO MPOU3BOTHON UCCIIEAOBAHUS (DYHKIHH,
3a1aHHON (hopMmyIIOi.

YcraHoBiieHHE CBA3H CBOMCTB (DYHKIIMM M TPOU3BOAHOHN MO HMX
rpadgukam.

[IpuMeHeHre POU3BOIHON Ul PELIECHUs 3a7a4 Ha HaX0XICHUE
HauOoJIbLIEr0, HAMMEHBIIEr0 3HAYEHUS M HA HAXOXKJAECHUE
JKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakoMJIEHHE C MOHATHEM MHTErpasia U nepBooOpasHou.
W3ydenue npaBuiia BHIYUCICHUS TIGPBOOOPA3HON U TEOPEMBI
Herorona-JleiiOuuma.

Pemenue 3amay Ha CBsA3b MEepBOOOPA3HOM M €€ IPOM3BOJHOM,
BBIUMCIICHUE [1€PBOOOPA3HON JUIsl JaHHOHM (PyHKIUH.

Pemenue 3amad Ha NpUMEHEHUE MHTErpaja sl BBIYUCICHUSA
(U3MYEeCKUX BEJIUYUH U IUIOIAAeH

YPABHEHUSA U HEPABEHCTBA

YpaBHenus u
CHCTEeMbI

YPaBHEHUit
HepaBencrBa u
CHCTEMBbI HEPABEHCTB
¢ AByMsl
nepeMeHHbIMH

O3HakOMJIEHME C MPOCTEHIIMMHM CBEACHHUAMH O KOPHAX
anreOpanvyeckux  ypaBHEHHMM,  MOHATUSMU  HCCIIEIOBaHUS
YPaBHEHHUI U CUCTEM ypaBHEHUM.

N3yueHne TeopuM  paBHOCUIIBHOCTM  ypPaBHEHUHM M €€
npuMeHeHus. [loBropeHme 3ammcu  pelleHHs  CTaHIAPTHBIX
ypaBHEHUH, IPUEMOB MIPe0OpPa30BaHUsl YPaBHEHUN JJIsl CBE/ICHUS
K CTaHJAPTHOMY YpPaBHEHHUIO.

Pemenue panyoHanbHbIX, HPPAaLMOHAIBHBIX, TOKA3aTEIbHbBIX

U TPUTOHOMETPUYECKUX YPABHEHUN U CHCTEM.

Hcnonp3oBanne CBOWCTB M TpapuKoB (PYHKUIMH ISl perieHus
ypaBHeHUN. IloBTOpeHHE OCHOBHBIX IPUEMOB PEILEHUS CUCTEM.
Pemlenne  ypaBHeHHMH ¢ INIPUMEHEHHMEM  BCEX  IPHUEMOB
(pa3ioxeHnss Ha MHOXMWTENM, BBEIECHUS HOBBIX HEM3BECTHBIX,
MIO/ICTAaHOBKH, TPpaueCKOro METo/1a).

Pemenne cucreM ypaBHEHMII C NIPUMEHEHUEM DPa3IMUYHBIX
CII0CO0OB.

O3HakomJIeHHE C OOIIMMHU BONPOCAMHU PELICHHUsS] HEPaBEHCTB U
WCIIOJIb30BAaHNUE CBOMCTB M TpadUKOB (QYHKIUI NHpU pelieHuu
HEPABEHCTB.

Pemenne HepaBEeHCTB M CHCTEM HEPABEHCTB C IMPUMEHEHHEM
Pa3IUYHBIX CLIOCOOOB.

[IpumeneHnne  MaTeMaTHYECKUX  METOAOB  JUId  pellieHus
COJIepKAaTeNbHbIX 3a7ady M3 pa3IUYHBIX obOjacTeil Hayku U
NnpakTUKd. VHTepnperupoBaHue  pe3yJbTaTOB €  Y4YETOM
peaJIbHbIX OTpaHUYEHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSATHOCTEN U

CTATUCTUKH

OcHOBHBIE MIOHATUA
KOMOUHATOPUKH

N3yyenne mnpaBuia KOMOMHATOPUKM M MPUMEHEHHE TIpU
peleHn KOMOMHATOPHBIX 3a7ay.

Pemenne kKOMOMHATOpHBIX 3aJad METOJIOM Iepebopa U MO
IIpaBUILy YMHOKECHHS.

O3HakOMJIEHHE C MOHATUSMU KOMOMHATOPHUKH: Pa3MEIEHUSIMH,
COYETAaHUSIMH, T[epecTaHOBKAaMM M  (QOpMylIaMu Uil HX
BBIYHCIICHUSI.

OObsicHeHHe W TpuUMEeHeHHue (OpMyN Ui  BBIUYUCICHUS
pa3MelIeHHi, MepecTaHOBOK M COUYETaHUM MU PEelIeHUH 33/1a4.
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Osnakomnenue ¢ OuHoMoM HproToHa 1 Tpeyronbaukom [lackans.
Pemenne npakThyeckux 3alad C MCIOJIb30BAHUEM IIOHATHH H
PaBUI KOMOMHATOPHKHI

JJIeMeHTbI TeOPUH

I/IsyquHe KJIIACCUYECKOI'0 OIIPCACICHHUSA BEPOATHOCTH, CBOMCTB

BEPOATHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmoTpenue npuMepoB BBIYMCICHHUS BEpOSATHOCTEH. PemieHune
3a/1a4 Ha BbIUMCJIEHHUE BEPOSITHOCTEN COOBITUI
IIpencraBienue O3HakOMJICHME C NPEICTaBICHUEM YMCIOBBIX JAaHHBIX U HX
AAHHBIX XapaKTEPUCTUKAMH.
(Tabdinubl, Pemenne npaktuyeckux 3agay Ha 0OpabOTKy YHUCIOBBIX JAHHBIX,
AUATPAMMBI, BBIYHMCIICHUE UX XaPAKTEPUCTHUK
rpagpuxn)

I'EOMETPUA

IIpsimble ¥ I0CKOCTH
B IIPOCTPAHCTBE

@opMyIMpOBKa W IMPUBEACHHME JOKA3aTEIbCTB IPHU3HAKOB
B3alMHOI'O PacroI0KEHUS OpsIMBIX U IIJIOCKOCTEM.
Pacnio3dnaBaHne Ha deprekax M MOJEIAX PA3IMYHBIX CIy4acB
B3aUMHOTI'O pacoJIOKEHUS OpsIMBIX  H IIJIOCKOCTEM,
apryMEHTHPOBAHME CBOUX CYKICHUM.

@opMyJIHpOBaHUE  ONPEACIEHUN, TPU3HAKOB U  CBOWCTB
NapaJuIeJIbHBIX M NEPIEHIUKYISIPHBIX IUIOCKOCTEH, JBYI'PAHHBIX
Y JIMHENHBIX YTJIOB.

BblnoslHEHNE TOCTPOEHUS YIJIOB MEXAY HPSMBIMU, IPSIMOU U
IJIOCKOCTBIO, ~ MEXKJy  IUIOCKOCTSMH 110  OIHMCaHUIO U
pacrno3HaBaHUE UX Ha MOJAEIAX.

[IpuMeHeHHnE NPU3HAKOB M CBOMCTB PACIOJOKEHHS NPAMBIX U
IJIOCKOCTEH MU PELICHUM 3a/1a4.

N300pakeHne Ha pUCYHKaX M KOHCTPYMPOBAaHHE HA MOJENSIX
NEPIEHIUKYISIPOB M HAKIOHHBIX K IUIOCKOCTH, IIPSMBIX,
MapajuIeIbHbIX INIOCKOCTEH, YIJIOB MEXKy IPSIMOU U INIOCKOCTBIO
1 000CHOBaHUE MOCTPOCHUS.

Pemrenne 3amad Ha BBIYMCIEHHE T'E€OMETPUYECKUX BEJINYUH.
OnucelBaHKHE PacCTOSHUA OT TOYKH 0 MJIOCKOCTH, OT MPSAMOU 10
IJIOCKOCTH, MEXJY IUIOCKOCTAMM, MEXKIY CKPEIIMBAIOIIUMHUCS
MPSIMBIMH, MEXIY POU3BOJIBHBIMHU (PUTypamMu B IPOCTPAHCTBE.
@OopMyIMpOBaHME U JOKa3bIBAHHE OCHOBHBIX TEOPEM O
paccTosIHUAX (TEOpeM CyLIeCTBOBaHHUS, CBOMCTBA).

N300paxenne Ha depTe’kax M MOJENSIX pacCTOSHUS U
000CHOBaHME CBOMX CyXaeHuil. OnpeneneHue U BBIYHCICHUE
paccrosiHuii B mpoctpaHcTBe. [Ipumenenune Qopmyn u Teopem
IJIAHUMETPUU I pELICHUS 3a1ay.

O3HakoMJIEHME C MOHATHEM NapAJIIEIBHOTO MPOEKTHUPOBAHUS U
ero csouctBamMu. POpMyIUPOBaHUE TEOPEMBI O IUIOLIAAU
OpPTOTOHAJIBHON MPOEKIIMY MHOTOYTOJIbHHKA.

[Ipumenenne Teopun i OOOCHOBaHMSA TMOCTPOCHHHA U
BBIYMCIICHU.

AprymeHTHpOBaHHE CBOUX CYKJECHUU 0 B3aUMHOM
PacrosI0KEeHUHU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHUKH

Omnucanue )51 XapaKTCPUCTHKA PAa3JIMYHBIX BUO0OB
MHOT'OI'paHHUKOB, IEPEHYUCIICHUE UX IJICMCHTOB U CBOMCTB.
I/I306pa)KCHI/IC MHOT'OT'PAaHHUKOB U BBIIIOJIHCHUC IMOCTPOCHUSA Ha
1/1306pa>1<eHH51x 1 MOJCTIAX MHOTOTPaHHHUKOB.
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Briuucnenune JIMHENHBIX 3JIEMEHTOB " YIJI0B B
MPOCTPAHCTBEHHBIX KOH(PUTYpAIUIX, apTyMEHTHPOBAHHE CBOUX
CYXKICHUU.

XapakTepucTuka M HM300pakKeHHE  CEUYEHMs,  Pa3BEpTKU
MHOI'OTPaHHUKOB, BBIYMCIICHHUE IIIOIIAEH TOBEPXHOCTEN.
Iloctpoenue mnpocrediux cedyeHuil KyOa, MPU3MBbl, MUPaAMUIBL.
[Tpumenenue (pakToB U CBEIEHUH U3 IITAHUMETPHUH.
O3HakoMJICHME C€ BUAAMH CHUMMETPUH B  IIPOCTPAHCTBE,
(hopMyIHpOBaHHUE ONPEICICHUI W CBOWCTB. XapaKTePUCTHKA
CUMMETPUH TEJI BPaIlEHUSI U MHOTOTPAHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPHHU IIPU PELICHUM 3aad.
Hcnonb3oBanue NpUOOPETEHHBIX 3HAHMW JJI MCCIEJOBAHUSA U
MOZCJIIMPOBAHUsS HECIIOKHBIX 3aa4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB M  BBIIOJIHEHUE
PUCYHKOB I10 YCJIOBHUSAM 3a1a4

TeJia 1 MOBEPXHOCTH
BpallleHus

O3HakOMJIeHHE C BUJAAMU TeJ BpaileHus, (GOpMyJIHpPOBaHHE HUX
ONPEACIICHUIN U CBOMCTB.

@opMyIMpPOBAHHE TEOPEM O CEUEHHUU IIapa IUIOCKOCTBIO U
TUTOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka U U300pakeHHe Tell BPAIICHHs, UX Pa3BEPTKH,
CEUEHUS.

Pemienue 3amay Ha NOCTPOEHHE CEUEHUW, BBIYHMCIICHHUE [UIMH,
paccTosHuM, yriaoB, miomanen. IIpoBeneHne mgoka3aTeabHBIX
paccyXJIeHUI Npy PEelIeHUH 3aa4.

[IpuMeHeHHE CBOMCTB CUMMETPHUM IPU PELICHHUH 33Jad Ha Tena
BpallleHUs, KOMOMHAIIUIO TEJ.

N300paxkeHne OCHOBHBIX KPYIJIBIX TEJl M BBINOJIHEHHWE PHUCYHKa
10 YCJIOBHIO 3a/1a4u

HN3mepenus B
reoMeTpuu

O3HakOMIICHHE C MOHATHAMH IDIONAIA U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenue 3agau Ha BBIYMCIICHUE TUIOMIAAEH IUIOCKUX (QUTYP C
MPUMEHEHHEM COOTBETCTBYIOIIMX (opmyn u  ¢akToB U3
IJTAHUMETPUU.

N3yyenne teopeM O BBIYHCIEHUU OOBEMOB MPOCTPAHCTBEHHBIX
TeJ, pEIIeHHE 3aJad Ha TpUMEHEHHUE QOpPMYyJT BBIYHCICHUS
00BEMOB.

N3yuyenne dopmyn [uisi BBIYMCICHHS IUIOMIAZEH MOBEPXHOCTEH
MHOTOI'PAHHUKOB U TEJ BPallCHUS.

O3HaKOMJIEHHME C METOJOM BBIYMCIICHHS TUIOIIAIA MOBEPXHOCTH
cdepsl.

Pemienne 3amay Ha BBIUKMCICHUE IUIOMIAJEH TMOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

Koopannars! u
BEKTOPBI

O3HakoMiIeHME C TOHATHEM BekTopa. M3yueHue pexapToBOU
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHUE 110 3aJaHHBIM
KOOpJMHATAM TOYEK M IUIOCKOCTEH, HAXOXKJACHHE KOOpAUHAT
TOYEK.

Haxoxnenue ypaBHEHHl OKpYXHOCTH, c(ephl, IIOCKOCTH.
Brluncnenue paccTossHUN MEKIy TOYKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEIMYMH, IPABUI Pa3IOKECHHS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABUI HAXOXKIACHUS
KOOPJMHAT BEKTOpa B NPOCTPAHCTBE, MNPABWI JCHUCTBUH C
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BEKTOPAaMH, 3aJaHHBIMA KOOPAMHATAMM.
IIpumeHeHre TEOpUM IpU PEIICHHWH 3a7ad Ha JCUCTBUS C
BEKTOPaMH.

N3y4yeHne CKalsIpHOTO IPOU3BEACHHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUs NPSIMOM M IUIOCKOCTU. [IpuMeHeHue Teopuu npu
pelleHnN 3ajad Ha JACHCTBHA C BEKTOpaMH, KOOPAMHATHBIN
METOJ, IPUMEHEHHUE BEKTOPOB JUJISl BBIYMCIICHNS BEJIMYMH YIJIOB U
pacCTOSHUM.

O3HakOMJIEHHE C J0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUHU O
B3aMMHOM  DAcIlOJIOKEHUM  MNPSAMBIX M IUIOCKOCTEH ¢
HCIIOJIb30BAHUEM BEKTOPOB
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YYEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEUEHUE MPOT'PAMMBbI YYEBHOM
JUCHUILIMHBI

«MATEMATHKA»

Peanuzanusi mporpaMMbl AUCHUIUIMHBI TpeOyeT Haau4us y4yeOHOTO KaOWHeTa
MaremaTuku

OobopynoBanue yueOHOro KaduHera:

- HopMmaruBHblE JOKYMEHTBI, MPOrPaMMHO-METOAMYECKOE OOECIeUEHHE:
®I'OC CIIO, ydeOHbIE MPOTPAMMBI.

- KommiekT yueOHO-MeToANMYECKON TOKyMeHTauuu (yueOHUKH U yueOHbIe
ocoOusi, KApTOUKH - 3a/IaHUSl, TECThI, paOOYHE JIUCTHI).

- Harnsinasie moco6ust (Tiakartel, JEMOHCTPAIMOHHBIE CTEHIbI, MAKETHI).

- Meroauueckast 1uTepaTypa no MaremMaruke (Y4eOHUKH, AUIAKTUYECKUE
MaTepHualbl, CIPaBOYHAs JUTEPATypa, KPATKUE METOIUUYECKHUE).

- Ileuatnsie nocoous. (Tabnuibl, pa3gaTouHble MAaTEPHAIIBI)

- DKpaHHO-3BYKOBBIE CPEJCTBA (BUACOPUIBMBI).

TexHuveckue cpeacTsa 00y4eHus :
- HHTepakThBHAs NPOEKIUOHHAA CUCTEMA (MYJIbTUMEIUINHBIN MPOEKTOpP U
WHTEPaKTUBHAS JIOCKa) B KAOMHETE OTCYTCTBYET.
- Kowmnbrorep npenonasareis.
- Cucrema 3ByKOBOTO COIPOBOK/IECHUSI OTOOpaKaeMbIX MaTEPHUATIOB
-  Buneoduibmer

OobOopynoBanmne padbo4yux MeCT KaOMHeTA:

- VYueOHas JuTeparypa MO MareMmaTuke (y4eOHMKH, IUIAKTUYECKUE
MaTepualbl, COpaBOYHasi  JUTEpaTypa, KpaTKue  METOJIUYECKHUe
PEKOMEHAIMU U yKa3aHUs K MIPOBEJACHUIO IPAaKTUUECKUX paboT, paboune
TeTpajau JJIsi TUCbMEHHBIX padoT).

- KowmmiekT pabounx mecr.
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PEKOMEHAYEMAS JINTEPATYPA
st o0yuaromuxcs

1. bammakoB M.U. MaremaTuka: anreOpa W Hadajga MaTeMaTHYECKOTO
aHanwW3a, TEOMETpHUs: Y4YeOHWUK I CTYACHTOB  TPO(ecCHOHaTbHBIX
o0pa3oBaTeNbHBIX OpraHU3alii, OCBaUBAIONIMX MPOPECCUU U CHEIUATbHOCTU
CIIO. — M.,2017

2. bammako M.M. Maremaruka: anrebpa W Hayajga MaTeMaTHYECKOTO
aHanusza, reomerpusi: COOpHUK 3amad NPOPUIBHOW HANPaBICHHOCTH: Y4eO.
nocodue g CTYyJIEHTOB MPOo(ecCHOHANBHBIX 00pa30BaTENIbHBIX OpraHu3aIluii,
ocBauBaromux npodeccun u crneruaibaocta CI10. — M.,2017

3. bammakoB M.M. Maremartuka: anrebpa ¥ Hayajga MaTeMaTHYECKOTO
aHanu3za, TeoMeTpus: 3aJayHuK: y4yed. 1mocobue il CTYJEHTOB
po¢eCCUOHATIBHBIX o0pa3zoBaTeIbHBIX OpraHu3aIui, OCBaMBAaIOIIUX
npodeccun u cnenranbHoctu CI10. — M.,2017

4. bammakoB M.M. Maremaruka: anredpa ¥ Haudajla MaTeMaTHYECKOTO
aHajau3a, TE€OMETpUs: DJIEKTPOHHBIM y4eO.-MEeTOA. KOMIUIEKC JJIsi CTYJIEHTOB
po¢eCCUOHATIBHBIX o0pa3zoBaTeIbHBIX OpraHu3aIui, OCBaMBAaIOIIUX
npodeccun u cnermaibaocta CI10. — M.,2017

5. bammakoB M. M. MaremaTtuka: y4eOHUK ISl CTYH. YUpPEKICHUU
cpen. npod. oopaszoBanus. — M., 2018.

6. bammakoB M. M. Maremaruka. COopHHK 3amad mnpouiIbHOU
HAIIPaBICHHOCTH: y4yeO. mocobue sl CTyI. yupexaeHuil cpea. mpod.
obpazoanus. — M., 2018.

7. bammakop M. M. Maremaruka. 3amadHuk: y4deb. mocobue s
CTYI. YUpeXAeHU cpea. mpod. obpazoBanus. — M., 2016.

8. bammvakor M.M. Maremaruka. OJIEKTPOHHBIH y4e0.-METO.
KOMIUIECKC IS CTYJ. YUpeKAeHUH cpel. mpod. oOpazoranus. — M., 2016.

9. bammakoB M.M. Martematuka (0a30BbIii ypoBeHb). 10 kmacc. —
M., 2016.

10. bammakoB M.M. MartemaTtuka (6a30Bbiii ypoBeHb). 11 kmacc. —
M., 2016.

11. bammakoB M.U. Anre6pa w Havana anHanuza, reomerpus. 10
kiaacc. — M., 2017.

12. T'yceB B.A., I'puropses C.I'., UBonruna C.B. Marematuka: anre6pa
¥ Hayalla MaTeMaTU4YeCKOrO aHaju3a, TeOMETpHUs: YYCOHHMK /i CTYJACHTOB
npodeccuoHaNbHBIX o0pa3oBaTeIbHBIX OpraHu3aIlni, OCBaMBAIOIINX
npodeccun u cnenuanbaoctu CIIO. — M.,2017

s mpenoaaBaresie
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1. O6 oOpazoBanuu B Poccuiickoit @enepanuu: denep. 3akoH ot 29.12.
2012 Ne 273-®3 (B pen. @enepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, c
13M., BHeCEHHBIMU DeniepanbHbIM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pex. ot
03.07.2016, ¢ u3m. ot 19.12.2016).

2. [Ipuka3z MunucrepctBa oopazoBanusi u Hayku PO «OO0 yTBepxkaeHuu
dbenepaibHOTO TOCYAapCTBEHHOr0 00pa30BaTENIbHOIO CTaHAapTa CpPEIHEro
(moymHoro) ob6mero oOpa3oBaHUs» (3aperucTpupoBaH B MuHiocte PO
07.06.2012 Ne 24480).

3. [Ipuka3z MunuctepctBa odpazoBanus u Hayku PD ot 31 mexabps 2015
r. N 1578 "O BHeceHMH W3MEHEHHH B (DenepanbHbIi TOCYapCTBEHHBIN
o0pa30oBaTeNbHbI CTaHIAPT CpPeaHEro oOlero oOpa3oBaHMs, YTBEPKIACHHBIN
npuka3oM MuHucTepcTBa oOpazoBanus U Hayku Poccuiickoit @enepanuu ot 17
Mmast 2012 r. N 413».

4. IluceMo JlemapraMeHTa TrOCyAapCTBEHHOW MOJUTHKU B cdepe
NOJAroTOBKHU padbouux kajapoB u 1O MunucrepcTtBa oOpa3oBaHus U HayKu
P® ot 17.03.2015 Ne 06-259 «PexoMeHIauuu 1Mo OpraHu3aluu MOJTy4YEeHHUs
cpegHero oOmero oOpa3zoBaHUs B Ipejaenax OCBOCHHUS 00pa30BaTeIbHBIX
IporpaMM CpeaHero NpodeccuoHalIbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO
obmero  oOpa3oBaHusg C  yd4eToM  TpeOoBaHUW  (elepalbHbIX
roCy/1apCTBEHHBIX  00pa3oBaTEIbHBIX  CTAHAAPTOB U  NOJIydaeMOW
npodeccun  WIM  COENHUATBHOCTH  CpeAHEro  mpodeccuoHaIbHOTO
0o0pa3oBaHUsM Y.

5. IlpumMepHas ocHOBHasi 0Opa3oBaTelbHas MPOrpaMMa CPEIHEro OOIIEro
oOpaszoBaHus, o00peHHas pemieHueM (eneparbHOro yuyeOHO-METOIUYECKOTO
oObeuHEeHUsT Mo 001IeMy oOpa3oBaHuio (MpoTokoa oT 28 uroHa 2016 r. No
2/16-3).

6. bammakos M. M. Maremaruka: KH. AJs TpemojaBaTeNsi: METOI.
nmocooue. — M., 2016

7. bammakos M.U., Lwiranos III.M. Mertoaudeckoe mocodue s
nmoarotoBku k EI'D. — M., 2017.

HNuTepHeT-pecypcesl
www.fcior.edu.ru  (Mudopmarmonnsie, TPEHUPOBOYHBIE ¥  KOHTPOJHHBIC
MaTepualbl).
www.school-collection.edu.ru (Enunas KOJUICKIMH U(PPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).
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KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHMSI YYEEHOM

JUCHUTLIIMHBI

KoHTpons ¥ oleHKa pe3yJbTaTOB OCBOCHHS Y4YEOHOU JIUCIUILUIMHBI
OCYULIECTBJISIETCS TPENOAABaTEIeM B MPOLECCe MPOBEACHUS MPAKTHYECKUX
3aHATHM,  TECTUPOBAaHMS, a  TakKXKe  BBINOJHEHUS  OOYy4YarOIUMHUCS
WHUBUTyJIbHBIX 3aJJaHUH, POEKTOB, UCCIIETIOBAHUM.

Pe3yabTarsl 00y4yeHus

@opMbI M MeTOAbI KOHTPOJISI
OLlEHKH
pe3yJbTaToB 00y4YeHHs

B pe3ynbrare OCBOCHHUS TUCIUTLIHHBI
00y4aroUIUiiCs TOJDKEH POASMOHCTPUPOBATh
npeomemmuple Pe3ybTaThl OCBOCHUS YUeOHOMN
nucHuIUinHbel «MatemaTuka: anredpa u Havama
MaTEMaTHYECKOTO aHaIN3a, TCOMETPHSI»:

- c(hOpMUPOBAHHOCTH MIPECTABICHUIN O
MaTeMaTUKE KaK 4aCTH MUPOBOM KYJbTYpPbl U MECTE
MaTEeMaTHKH B COBPEMEHHON IIMBUIIH3AIINH,
croco0ax OMHUCaHus ABJICHUM peajbHOr0 MUpa Ha
MaTEMaTHYECKOM SI3BIKE;

BxoaHO# KOHTPOJIb: KOHTPOJIbHAs
pabora

OrnepaTUBHBIN KOHTPOJIb:

- YCTHBIA OMPOC HA YU4EOHBIX
3aHSTHUSX;

- HOATOTOBKA COOOIIEHUN

— c(hOpMUPOBAHHOCTH MPEICTABICHUN O
MaTEeMaTUYECKUX MOHATHAX KaK BaXKHEUIINX
MaTeMaTUYECKUX MOJEIAX, MO3BOJISIONINX
OTIMCHIBATh U U3y4YaTh Pa3HbIE MPOIIECCH U SIBICHUS;
MOHMMAaHUE BO3MOXHOCTH aKCUOMAaTUUYECKOTO
MOCTPOCHUS MAaTEMAaTHYECKUX TEOPHUil;

- BJIaJICHHE METOJJaMHU J10Ka3aTeIbCTB U
aJITOPUTMOB PEIICHUs, YMEHUE UX MPUMEHSTH,
MPOBOJIUTH JI0Ka3aTEJIbHbBIC PACCYKICHUS B X0/1€
peleHus 3aaay;

OnepaTUBHBIN KOHTPOJIb:

- YCTHBIN ONpPOC Ha y4eOHBIX
3aHATHSX,

- IOJIrOTOBKA COOOICHUH,

- TECTUPOBAHUE,

- KOHTPOJb CaMOCTOSTEIbHON
paboThI CTY/IEHTOB B MUCbMEHHOMN

dbopwme.

- BJIaJICHUE CTAHIAPTHBIMU IIPUEMAaMH PEIICHUS
palMOHAIBHBIX U UPPALIMOHAIBHBIX,
MIOKa3aTeNIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKHUX
ypaBHEHUH U HEPABEHCTB, UX CUCTEM;
HCIIOJBb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX
MporpaMm, B TOM YHCII€ IJi MOUCKA MYTH pPelIeHus
U WIIIOCTPALMU PELIEHUs] YpaBHEHUH U
HEpPaBEHCTB;

OnepaTUBHBINA KOHTPOJIb:

- YCTHBIN ONpOC Ha y4eOHBIX
3aHATHSX,

- IOJIrOTOBKA COOOIICHUH,

- TECTUPOBAHUE,

- IUCbMEHHBIE CAMOCTOSITEIbHbIE
paboTHI,

KOHTPOJIb CAMOCTOSITEIbHON PabOTHI
CTYJEHTOB B IHCbMEHHOU (opme

- c(hopMUPOBAHHOCTH MIPEICTABICHUN 00
OCHOBHBIX MOHATUAX MAaTEeMaTUUYECKOTO aHalu3a u
MX CBOMCTBAX, BIaJCHUE YMEHHUEM XapaKTepHU30BaTh
noBeneHNe QYHKIHUHI, UCTIOIH30BaHUE MOTYYSHHBIX
3HAHWH JIJI OTIMCAHUS U aHAIN3a PEaTbHBIX
3aBUCUMOCTEH;

OnepaTuBHBINA KOHTPOJIb:

- YCTHBIH ONPOC Ha y4eOHBIX
3aHATHUAX, TPAKTHUYECKUX 3aHATHUSX,
- TECTUPOBAHUE,

- IUCbMEHHBIE CAMOCTOSITEIbHbIE
paboThI

- KOHTPOJIb CaMOCTOSATEIbHON
paboThI CTY/IEHTOB B MUCbMEHHOH U
ycTHOH hopme.
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- BJIaJICHUE OCHOBHBIMHU IOHATUAMU O IJIOCKHUX
U NIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (pHUTypax, ux
OCHOBHBIX CBOICTBAX; CPOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh TeOMETpUUYECKHE (PUTYPHI HA
4epTexkax, MOACISAX U B pEaIbHOM MUPE;
IIPUMEHEHUE U3YUEHHBIX CBOMCTB F€OMETPUUECKUX
¢buryp u Gopmyi Ui perieHus reoMeTpuIecKux
3a7]a4 U 3a/1a4 C IPAKTUYECKUM COJEPKAHUEM;

OnepaTUBHBIN KOHTPOJIb:

- YCTHBIH ompoc Ha yu4eOHbIX
3aHATHUAX, TPAKTUYECKHUX 3aHATHUSAX,
- IUCbMEHHBIE CAMOCTOSITEIbHbIE
paboThI

- KOHTPOJIb CAMOCTOSTEIbHON
paboOTHI CTY/IEHTOB B TUCbMEHHOU U
yCTHOM (hopme.

- c(hOpMUPOBAHHOCTH MPECTABICHUN O
IIpOLeCCax U SABICHUSIX, UMEIOIIHUX BEPO-ATHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B
peanbHOM MHUPE, OCHOBHBIX OHATHUAX
3JIEMEHTAPHOUN TEOPUH BEPOATHOCTEN; YMEHHUM
HaXxOJUTh U OLICHUBATH BEPOSTHOCTH HACTYILJICHUS
COOBITHH B MPOCTEHINX MPAKTHUECKUX CUTYaLHUSIX
U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJINYHNH;
- BJIaJICHNE HABBIKAMHU MCII0JIb30BaHUs TOTOBBIX
KOMIIBPIOTEPHBIX NIPOrPaMM IIPU PEUIEHUHU 3a/1a4.

OnepaTtuBHbBIA KOHTPOJIb:

- YCTHBIN OmpoC Ha YU4eOHBIX
3aHATHSX,

MPAKTUYECKUX 3aHSITHUAX.

B pesynbTare 0CBOCHUS NUCHUIIINHBI
o0yyaromuiics J0KeH TPOAEeMOHCTPUPOBATh
MemanpeomemHple Pe3yIbTaThl OCBOCHHS YU4eOHOM
OuCUMIUTNHBI «MartemaTuka: anredpa U Hadana
MAaTEMAaTUYECKOr0 aHAIN3a, TEOMETPUSD:

- YMEHHUE CAMOCTOSITENIBHO OIIPENEIIATh LeIn
NESATEIbHOCTU U COCTABJIATH IJIAHbI JEATEIbHOCTH;
CaMOCTOSITEJIBHO OCYLIECTBIATh, KOHTPOJINUPOBATh U
KOPPEKTUPOBATH JIESTEIBHOCTD; UCIIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCHI IS TOCTUKEHUS
MOCTaBJICHHBIX L[EJIEN U pealn3aluy NJIaHOB
NesATeIbHOCTH; BBIOUPATh yCIEIIHbIE CTPATErUH B
pa3JIMYHBIX CUTYalHsIX;

OnepaTuBHbBINA KOHTPOJIb:

- YCTHBIN ONpPOC Ha y4eOHBIX
3aHATHSX,

- IOJIrOTOBKA COOOUICHUH,

- TECTUPOBAHUE,

- KOHTPOJIb CAMOCTOSTEIbHOM
paboThl CTY/IEHTOB B MUCbMEHHOMN

dbopwme.

- yMEHHUE IPOJyKTUBHO 00IIATHCS U
B3aUMOJIEHICTBOBATh B MPOLECCE COBMECTHOM
JeSATEeIbHOCTH, YUYUTHIBATh MO3UIUU APYTHUX
YYaCTHUKOB JIESITEIbHOCTH, 3P (HEKTUBHO pa3peuiaTh
KOH(JIMKTHI;

OnepaTUBHBINA KOHTPOJIb:

- YCTHBIN ONpOC Ha y4eOHBIX
3aHATHSX,

- IOJIrOTOBKA COOOICHUH,

- TECTUPOBAHUE,

- BJIAJICHUE HABBIKAMU [103HABATEIBHOM,
y4eOHO-UCCIIe1I0BaTeNIbCKOI M IPOEKTHOM
NesATeIbHOCTH, HaBbIKAMH pa3pelieHus npooeM;
CIIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSATEIbHOMY
IMOUCKY METOJ0B PCIICHUA ITPAKTUYCCKUX 3a7a4,
IIPUMEHECHUIO PA3JIMYHBIX METOI0B ITI03HAHMS,

OnepaTUBHBINA KOHTPOJIb:

- YCTHBIH onpoc Ha y4eOHBIX
3aHATHSX,

MPAKTUYECKUX 3aHATHUSIX.

- TOTOBHOCTb U CIIOCOOHOCTD K
CaMOCTOATENIbHON UH(POPMAIIMOHHO-
[I03HABATEIBHOMN JEATEIbHOCTH, BKIIOUasi yMEHUE
OPUCHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX
uH(popManuu, KPUTUYECKH OLICHUBATh U
MHTEPIPETUPOBATh HHPOPMALKIO, TOTYyUYaeMyIo U3
Pa3IMYHBIX HCTOYHHUKOB;

OnepaTuBHBINA KOHTPOJIb:

- YCTHBIH ONPOC Ha y4eOHBIX
3aHATHUSAX,

- IOJIrOTOBKA COOOIICHUH,

- TECTUPOBAHUE,

- KOHTPOJIb CAMOCTOATEIBHOMN
paboThI CTY/IEHTOB B MUCbMEHHOMN

dhopme.
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- BIIJICHUE SI3IKOBBIMH CPEJICTBAMH: YMCHHUE
SICHO, JIOTUYHO U TOYHO H3JiIaraTb CBOIO TOYKY
3peHHsI, HCTIOJIb30BATh aJICKBATHBIC SI3bIKOBBIE
Cpe/CTBa;

OnepaTUBHBIN KOHTPOJIb:

- YCTHBIN ONpPOC Ha y4eOHBIX
3aHATHSX,

- IOJIrOTOBKA COOOUICHUH,

- BJIaACHHUC HaBbBIKaMU MMO3HaBaTEIbHOMN
pedriekcun KaK 0CO3HAHUS COBEPIIAEMBIX ICHCTBHI
Y MBICIIUTENIbHBIX IPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHI/Iﬁ, rpaHuI] CBOCTO 3HAHUA U HC3HAHMUA,
HOBBIX MO3HABATEIbHBIX 3a/1a4 U CPEJICTB I UX
JIOCTUKECHUS;

KOHTpOJbHas pabora.
[IpakTrueckue 3aHsATHSA,

- L[E€JICYCTPEMIIEHHOCTh B IOUCKAX U MPUHATUH
peuieHui, cooOpa3uTeabHOCTh U UHTYULIHS,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX MPEICTABICHUI;
CIIOCOOHOCTH BOC-IIPUHUMATH KPACOTY U TAPMOHHUIO
MHUp3;

OnepaTtuBHbIA KOHTPOJIb:

- YCTHBIN Oompoc Ha Y4eOHBIX
3aHATHSX,
MPAKTUYECKUX 3aHATHUAX.

B pe3ynbpTare ocBOCHUS TUCIUTIINHBI
00ydJaromuiicss JOMKEH MPOJIEMOHCTPUPOBATH
JIUYHOCMHblEe PE3YyIIbTAaThl OCBOCHUS YueOHOH
nucHuIinHbel «MatemaTuka: anredpa u Havama
MaTeMaTUYECKOTO aHAIN3a, TEOMETPUSI»:

- cpOopMHPOBAHHOCTH IpeJCTaBIeHU N 0
MaTeMaTUKe KaK YHUBEpPCAIbHOM S3bIKE HayKH,
CPEACTBE MOJEIUPOBAHUS SIBJIEHUNM U IPOLIECCOB,
uaesIX U METOaX MaTeMaTUKH;

[IpoBeneHne NMPaKTUISCKUX 3aHATHH
U CaMOCTOSTEIbHBIX paboT.
Cnaua oOyyvaromuMucs 3a4eTa.

- I[OHMMaHHWE 3HAYUMOCTH MaTEMaTUKU JJIs
Hay4YHO-TEXHUYECKOTO nporpecca,
c()OpMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHUKE Kak
K 4YacTH OOIIeueqoBeYeCKOH KyJIbTypbl Yepe3
3HAaKOMCTBO C HWCTOpHUEH pa3BUTHUS MaTEeMaTHKH,
9BOJIIOLIMEN MATEMATUUECKUX UJIEH;

DKcHepTHOE HAOII0AEHHUE U OLICHKA
Ha MPAKTUYECKUX 3aHSATUSIX U
KOHTpPOJIbHOU padore,

- Pa3BUTHC JIOTUYCCKOT'O MBIIIJICHUA,
IPOCTPAHCTBEHHOTO BOOOpaXKEeHUs, alrOpHUT-
MHYECKOMN KYJIbTYPbl, KPHTUYHOCTH MBIIIJICHUS Ha
YpOBHE, HEOOX0JUMOM JIst Oy yien
npodeccuoHaIbHOM AEATEIbHOCTH, JUIS
IPOJIOJKEHUs 00pa30BaHMs M caMo00Opa30BaHMUs;

[IpoBepka KOHCIIEKTOB JIEKIU,
CaMOCTOATENbHBIX padoT.
IIpoBepouHbie pabOTHI 110 TEMAM;
Paznuunbie GpopMbl onpoca Ha
ayJUTOPHBIX 3aHATUSIX;

—  OBJIaJICHHE MaTeMaTUYECKUMH 3HAHUSIMH U
YMCHUAMU, H€06XO}II/IMLIMI/I B HOBC@I[HCBHOﬁ
KU3HH, JITI1 OCBOCHUSI CMEXHBIX €CTECTBEHHO-
HAaY4YHBIX JUCHUIIJINH U JUCHUITIIINH
npo(eCcCUOHANBHOTO IIUKJIIA, JAJIS MOJTyUYeHHUs
o0pa3oBaHHs B 00J1aCTAX, HE TPEOYIOMINX
yray0JeHHONH MaTeMaTUYeCKOU MOJATOTOBKH;

Tekyuuii KOHTpOJIb B popMme:
YCTHOTO OIpOCa; 3allUThI
MpPaKTHYECKUX 3aJaHUH, TBOPUECKUX
paboT; KOHTPOJBHBIX U TECTOBBIX
3aJJaHu# 10 TeMaM y4eOHOM
JUCIUTIITUHBL.

-~ TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMUIO, B
TOM YHCIIe CaMO00pa30BaHUIO, HA IPOTSKEHUU BCel
KU3HHU; CO3HATCIIBHOC OTHOIICHNUEC K HEITPEPBIBHOMY
00pa30BaHMIO KaK yCJIOBHIO YCIEIIHON
npodeccuoHaIbHON U O0IECTBEHHON JIes-
TEJIbHOCTH;

DKcnepTHas OLEHKa PeIIeHUs
CUTYallMOHHBIX 3a7a4

BBINIOJIHEHHE TIPE3eHTAUN WU
COOOIIeHNH, OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI.

—  TOTOBHOCTBH M CIIOCOOHOCTH K CAMOCTOSATENBHOM

DKcIepTHas OIleHKa pelIeHus
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TBOPYECKON U OTBETCTBEHHOM JI€SATEIbHOCTH;

CUTYAallMOHHBIX 3a1a4

—  TOTOBHOCTH K KOJUIGKTHBHOW padoTe,
COTPYAHUYECTBY CO CBEpPCTHHKAMH B 00pa-
30BaTeNIbHON, 00IECTBEHHO MOJIe3HOH, Y4eOHO-
HCCIIEI0BATENIbCKOI, TPOSKTHOM U APYTUX BUAAX
JCSITCIIbHOCTH;

@poHTaNbHBIA U UHAUBUAYATbHBIN
OIIPOC BO BpeMs ayJIMTOPHBIX 3aHATUH
DKcrnepTHas OllEHKa Pe3yJIbTaTOB
JEeSTEIbHOCTH 00yJarOIINXCs

Ha MPaKTUYECKUX 3aHATHIX

—  OTHOIIEHHE K npodeccuoHanbHOi
ACATCIIBHOCTH KaK BO3MOXHOCTHU Y4aCTUA B pCLIC-
HUH JINYHBIX, OOLIECTBEHHBIX, TOCYaPCTBCHHBIX,
oOlIeHAIMOHAIBHBIX POOJIEM;

DKclepTHas OLl€HKa peLIeHUs
CUTYallMOHHBIX 33/1a4

M TOroBbIi1 KOHTPOJIB - IK3aMEH




39

JUCT UBSMEHEHUWI U JIONOJIHEHU, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

No HU3MCHCHUA, J1aTa BHCCCHUA U3MCHCHU A, No CTpaHHIIbl C U'SMCHCHUCM,

bbLJIO CTAJIO

OcHoBaHUe:

HOI[HI/ICB JHU1a BHCCIICTO U3MCHCHUA




