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[Iporpamma pazpaboTana:

— B COOTBETCTBUU C (peiepalbHbIM TOCYAAPCTBEHHBIM CTAHIAPTOM CPEIHErO
npodeccuonansHoro odpazosanus 43.01.02. «ITapukmaxepy,

— B COOTBETCTBUU C (peicpalbHbBIM T'OCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM CPEIHEro o0IIero 0Opa3oBaHus,

— B COOTBETCTBMU C PexkoMeHmanusMu TO OpPTaHW3AlUU TOIYYEHHS] CPEIHEro
oO1ero oOpa3oBaHusl B Mpejeiaax OCBOEHUs 00pa30BaTENbHBIX MPOrPAMM CPEIHETO
npodecCHOHAIBHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUS C
y4eToM TpeOoBaHUM (perepaabHbIX IOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIaPTOB
U TOoJlydaeMod mpodeccuu WM CHENUATbHOCTH CpPEAHEro MnpodecCHOHAIBLHOrO
oOpazoBanus (mucbMo JlemaprameHTa TOCYJapCTBEHHOM MOJUMTUKUA B cdepe
noarotoBku padbouux kaapoB u IO Muno6pnayku Poccun ot 17.03.2015 Ne 06-
259) (8 peo. 20172.),

— ¢ yueroM [IpumepHOIl OCHOBHON 00pa30BaTENbHON NPOrpPaAMMBbI CPEIHETO
oOmero  oOpa3oBaHusi, OJOOpPEHHOW  peuieHueM  (QenepanbHOro  ydeOHO-
METOJIUYECKOTr0 OOBEIUHEHUSI TO0 OO0IIeMy 00pa30BaHUIO (MPOTOKOJ OT 28 HIOHS
2016 r. Ne 2/16-3),

— Ha ocHoBe [lpumepHoii mporpamMmbl 001I€00pa3oBaTeIbHON  y4eOHOM
TuCIMIUInHBL - «MaTtematuka» g TpOQPECCHOHANBHBIX  00pa30BaTEIbHBIX
OpraHM3aluii, peKOMEeHJOBAaHHOH (eaepaabHbIM TOCYAapCTBEHHBIM aBTOHOMHBIM
yupexaeHnem «DenepaibHbI HHCTUTYT pa3BuTust oopazoBanusi» (IIpotoxon Ne 3 ot
21 urons 2015 r., per.Homep peuensuu 377 ot 23 uronst 2015r. ®I'AY «DHUPOy») (B
pen. 2017r.),

— B cooTrBercTBUU ¢ yudeOHbIM 1uianoM ['AIIOY HCO «HoBocubupckuii
KOJUIEK TAPUKMaXEPCKOTO UCKYCCTBAY.

ITporpaMMa paccMOoTpeHa Ha  3ac€JaHUM  METOJMYECKOW  KOMMCCHHU
npenojaBarened yueOHbix nucuuiiuH 31 asrycrta 2020 r. (IIpotokonm Nel),
PEKOMEHI0BaHa JIJIsl IPaKTUYECKOTO IPUMEHEHUs B y4eOHOM IpoIiecce.
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MNOACHUTEJIBHASA 3AIITMCKA

PaGouass mporpamMma  oOmieoOpa3oBarebHOM  y4eOHOM  JUCHMIUIMHA

«Marematuka: anrebpa ¥ Hayajga MaTEMaTUYECKOIO aHaliM3a; TeOMETpHs» (l1anee —
«MaremaTuka») npenHazHadeHa i u3yudeHuss marematuku B ['AIIOY HCO
«HoBocuOUpCcKkuit  KOMJIEMK  MAapUKMaxepcKOro  HCKYCCTBa»,  peaju3yroIIeM
oOpa3oBaTeNpbHyI0  MPOTpaMMy CpEAHEro oOIero oOpa3oBaHHs B Mpeaenax
OCBOCHHS TPOTPAMMBI TIOJITOTOBKH KBaJTU(DUIIMPOBAHHBIX pPabOYMX, CIIyXKaIluX
(ITIMKPC) o mpodeccum CITO 43.01.02. «[Tapukmaxep» Ha 0a3e OCHOBHOT'O OOIIETO
o0pa3oBaHUs.
Pabouast mporpamma paspaborana Ha ocHoBe TpeboBanmii PI'OC cpemnero obmiero
o0pa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYPE, COAEPKAHUIO U pe3yJbTaTaM OCBOCHHSI
y4eOHOM aucHMIUIMHBL «Marematnka», B COOTBETCTBUM ¢ PexomeHmanusiMu 1O
OpraHu3allii TMOJIy4eHUsl cpeaHero oOiero oOpa3oBaHMsI B Ipejesiax OCBOCHHUSA
00pa3oBaTeNbHBIX MPOTPAMM CPEIHETO MPOQPECCHOHATLHOTO 00pa3oBaHUsl Ha 0aze
OCHOBHOrO  oOmiero oOpa3oBaHusi ¢ y4deToM TpeboBaHuii  deaepanbHbIX
roCcyJIapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB W IMOJIy4yaeMoi mpodeccuu wiu
npodeccun cpeaHero mnpodeccuoHaabHOro obpazoBaHus (mucbMmo JlemapraMmeHTta
rocyJapCTBEHHOW TMOJUTHKKA B cdepe noaArotoBku padoumx kaapo u IO
Muno6puaayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom [IpumepHOH OCHOBHOI
o0pa3oBaTeNbHOM MPOrpaMMbl CcpeAHero oOiiero oOpa3oBaHUs, OA0OpPEHHOU
peuieHueM  QeAepabHOTO  Yy4eOHO-METOAUYECKOr0 OOBEAMHEHUsI IO 0OIIeMy
obOpazoBaHuio (MpoTokos oT 28 utonHs 2016 r. Ne 2/16-3).

Copnepxkanne mporpamMmbl  «MaremaTthkay HalpaBiICHO Ha JOCTHKCHHE
CIICIYIOIINX LEIICH:

« obecrieueHre chOPMUPOBAHHOCTH MPEJCTABICHUN O COLUAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpax CTAHOBJICHUS MATEMAaTHKH;

o obecrieueHue CHOPMUPOBAHHOCTH  JIOTUYECKOTO,  AITOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIIILICHUS;

« obecrnieueHre cHOPMUPOBAHHOCTH YMEHUN TPUMEHSTH TOJIYYCHHBIC 3HAHUS TIPU
PEIICHUH Pa3INYHbIX 33]1a4;

o oOOecrieueHrue C(HOPMUPOBAHHOCTU MPEACTABICHUNA O MaTEMAaTHKE KaK YacTu
OO0IIIeueIOBEUECKON KyJIbTyphl, YHUBEPCATBLHOM S3bIKE HAYKH, [O3BOJISIOIIEM
OTHCHIBATh M U3yUYaTh PEANbHBIC MTPOIIECCHI U SBJICHUSI.

B paGouyro mporpamMmy BKJIIOYEHO COJEp)KaHHE, HANpaBIEHHOE Ha
dbopMHUpOBaHWE Yy CTYACHTOB KOMIICTCHIIMA, HEOOXOJMMBIX [IJIi KadyeCTBEHHOTO
ocBoenus [ITTKPC nHa 6a3ze ocHOBHOTO 00111€r0 00pa30BaHus € MOIYYEHUEM CPETHETO
oO1ero oopazoBaHusl.

PaGouast mporpamMMa MOKET HCIOIB30BATHCA IPYTUMHU MPO(ECCHOHATEHBIMU
00pa3oBaTeNbHBIMU OPTaHU3AIUSIMH, PEATH3YIONTUMU 00pa30BaTEIbHYIO TPOTrPaAMMY
cpeaHero oomero oopazoBanus B peaenax ocsoenus ITITKPC.



OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHTUTIJIMHBI
«MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIN3A; TEOMETPUS»

Marematuka sBiserca (yHAaMEeHTaIbHOW 0O0IIe00pa3oBaTeIbHON
JUCIUIUIMHOW CO CIIOKHMBIIMMCS YCTOWYUBBIM COJEpKaHUEM M OOLIUMHU
TpeOOBAHUSIMU K TTOJATOTOBKE 00yYarOIIXCS.

B TAIIOY HCO «HoBocubupckuii KOJJIEIK MNapUKMaXxepcKoro
UCKYCCTBa» M3y4YCHHE MATeMaTHKU UMEET CBOM OCOOCHHOCTH B COOTBETCTBUU
C COLIMAJIbHO-?KOHOMHYECKUM TIpoduiieM MpopecCuoOHAIBHOTO 00pa30BaHUsl.

[Tpu ocBoenuun npodeccun CIIO 43.01.02 «I[lapukmaxep» maTeMaTuka
u3yvaercsa Kak npoduibHas yueOHast AUCUUIUINHA, YUYUTHIBAIOIIAs CICIU(PUKY
ocBanBaeMou podeccu.

OTO BBIpaXaeTcsi B COAEPNKAHUM OOY4YEHHUs, KOJIMYECTBE YACOB,
BBIJICJISIEMBIX HA U3YYEHUE OTACNIbHBIX TEM POrPAMMBI, ITyOMHE UX OCBOCHUS
CTyJIeHTaMH, O0bEME U XapakTepe NpaKTUYECKUX 3aHATUH, BHIAX
BHEAYJUTOPHOIN CaMOCTOSATEIBHON padOThI CTYIEHTOB.

OOmue uenu wW3y4yeHuss MaTEMaTUKH TPAJULHOHHO PEATU3ylTCs B
YETHIPEX HAINPABICHUIX:

1) obmiee npencTaBieHne 00 UACIX U METOJIAX MATEMATHKH;

2) MHTEJUICKTyalIbHOE Pa3BUTHE;

3) oBnajicHUE HEOOXOTUMBIMU KOHKPETHBIMH 3HAHUSAMHU M YMCHHUSMU;

4) BOCITUTATEIILHOE BO3JICHCTBHE.

[Tpodunmzanus neneld MareMaTHUYECKOro OOpa30BaHUS OTpakaeTcs Ha
BBIOOpE MPUOPUTETOB B OPraHU3aLMU YUeOHON JEATEIbHOCTH O0YYarOMIMXCS.
Br16op nenen CMEILAETCs B IIParMaTUYeCKOM  HaIlpaBJICHUH,
MPEAyCMaTPUBAIOIIEM YCUJIEHHE M PACIIMPEHUE MPHUKIATHOTO XapakTepa
M3YUYCHHUS MaTEeMaTHKH, MPEUMYILIECTBEHHOU OpHEHTALINH Ha
AJTOPUTMUAYECKUN CTUJIb MMO3HABATEIBHOU JAESTEIIbHOCTH.

N3yyenne MareMaTuku Kak MnpoduiabHON 001eo0pa3zoBaTeabHOM
y4eOHOM JUCIMIUIMHBI, YUYUTHIBAIOMIEH crieln(UKy OCBaMBAaEMOM CTYJIEHTaMU
npodeccun, obecrieunBaeTcs:

¢ BBIOOPOM PA3TUYHBIX MOJIXO00B K BBEJCHUIO OCHOBHBIX TIOHSITHIA,

o (GOpPMUPOBAHHEM CHCTEMbI yYEOHBIX 3aJaHUM, 00ECTICYMBAIOIINX
53¢ (HeKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX LEIEBBIX YCTAHOBOK;

o oOoraimieHueM CHeKTpa CTuJell y4eOHOW NeATeNbHOCTH 3a CYET
COTJIaCOBAHUS C BEIYIIMMHU JCSITEIIbHOCTHBIMU XapaKTePUCTUKAMU BHIOpaHHOMN
npodeccun / CenuaaIbHOCTH.

[IpodunbHas cocrapisomas oTpaxaeTcss B TpeOOBaHUSIX K MOATOTOBKE
00yYaromuXxcs B YaCTH:

o OOIIEH cHUCTEMbl 3HAaHUW: COAEpKATEIbHbIE MPUMEPHl MCIOIb30BAHUS
MaTEMaTUYECKUX UAEeH U METOJ0B B MPO(eCCUOHATBLHOU IeATETbHOCTH;

o YMEHHUH: pa3inuue B ypOBHE TPeOOBAaHUN K CIOKHOCTH MPUMEHSEMBIX
aJITOPUTMOB,;

e TPAKTUYECKOTO WCTOJIB30BAHUS MPUOOPETEHHBIX 3HAHUW U YMEHHIA:



WHIUBUTyTPHOTO Y4€OHOTO OMBITA B MIOCTPOCHUM MAaTEMATUIECKUX MOJICIICH,
BBITIOJTHEHUH UCCIIEIOBATEIHCKUX MPOEKTOB.

Takum o0pazoMm, peanusanusi coJepkaHuss y4eOHOM JAUCIMILTUHBI
OPUEHTHPYET Ha NPHUOPUTETHYIO POJb MPOLECCYyaTbHBIX XapaKTEPUCTHK
y4eOHON paloThl, 3aBUCALIMX OT COIMAIBHO-IKOHOMHYECKOTO Tpodus,
MOJIy4eHHsI OMbITa HCIONb30BAHUS MAaTEeMaTUKU B COJAEPKATEIbHBIX U
npodeccHoHanbHO 3HAYMMBIX Uil OyAyIIMX TEXHOJOTOB CHUTyalusiX I10
CpaBHEHUIO C (POPMaATBHO-YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU
o0yueHus.

Copnepxanue y4yeOHOM IUCIUIUIMHBI pa3paOOTaHO B COOTBETCTBHM C
OCHOBHBIMHU COJICPKATEIHHBIMH JTUHUSIMHA O0YUEHUS MaTEMAaTHKE:

o anreOpanueckas JHMHHS, BKIIOYAIONAs CHCTEMAaTH3allUI0 CBEICHUI O
YUCIax; HM3y4YEHHE HOBBIX M OOOOIIEHHE paHee HW3YUYEHHBIX Olepanui
(BO3BElIEHME B CTEIEHb, W3BJICUECHHUE KOPHS, JOrapu(MuUpOBaHHE, CHUHYC,
KOCHHYC, TaHT€HC, KOTAHT€HC W OOpaTHBIE K HHUM), U3yYCHHE HOBBIX BHJIOB
YUCJIOBBIX BBIPAKECHHH W (POPMYJ; COBEPIICHCTBOBAHHE MMPAKTHUECKHUX
HABBIKOB M BBIYUCIIUTEIIBHON KYJIBTYPBI, PACITUPEHUE U COBEPIIICHCTBOBAHUE
anredpanyeckoro ammapara, cOpMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, U €TrO
IPUMEHEHHUE K PEIICHUIO MAaTEMAaTUHYECKUX U MPUKIIATHBIX 3a/1a4;

o TEOPETUKO-(YHKIMOHAIbHAS JMHUS, BKJIIOYAIONIAS CUCTEMATHU3AIUI0 U
pacuIMpeHue CBEACHUM O (YHKIHUAX, COBEPIICHCTBOBAHHE TpaduuecKux
yMEHUM; 3HAKOMCTBO C OCHOBHBIMHU HJESIMU M METOJaMH MaTEeMaTHYECKOTO
aHanu3a B 0O0beMe, MO3BOJISIONIEM HMCCIENOBATh dJIEMEHTAapHble (DYHKIMH U
pemarh MpOoCTeIe TeoMEeTpUYecKrue, (PU3NYECKUe W IPYTHe MPHUKIIaIHbIC
3a/1auu;

o JIIMHUS YypaBHCHUH W HEPaBEHCTB, OCHOBAHHAS Ha TIOCTPOCHUU W
UCCJIEI0BAHUH MaTEMaTUYECKUX MOJEJIeH, nepeceKaroasics C
anreOpandyecko M TEOPETUKO-(DYHKIIMOHATLHON JIMHUSMU M BKJIHOYAOLIAs
pPa3BUTHE M COBEPIIEHCTBOBAHWE TEXHUKH alreOpanyecKkux MpeoOpa3oBaHUM
JUTSI peIlieHUs] YpaBHEHUN, HEPABEHCTB U CUCTEM; (POPMHUPOBAHUE CIIOCOOHOCTU
CTPOUTbH U UCCJIEAOBATh MPOCTEHININE MATEMAaTHUYECKUE MOJICTTH TIPU PEIICHUU
MPUKJIAJAHBIX 33724, 33/1a4 U3 CMEKHBIX U CHEIUAIbHBIX JUCITUIUINH,

o TEOMETpHYECKas JHMHHS, BKIIOYAIONIAs HArJSAHBIC TPEJICTABICHUS O
IPOCTPAHCTBEHHBIX (UTypax U M3YYCHHE HX CBOWUCTB, (HOPMHUPOBAHHE U
pa3BUTHE  NPOCTPAHCTBEHHOTO  BOOOpa)KEHUS,  pa3BUTHE  CIIOCOOOB
T€OMETPUUYECKUX H3MEPEHUN, KOOPIUHATHOTO M BEKTOPHOTO METOAOB JIJIs
pEIIeCHUs MaTEMaTHICCKUX U TIPUKIIAIHBIX 3a/1a4;

e CTOXACTHYECKas JIMHUSA, OCHOBaHHAs Ha pPa3BUTHM KOMOWHATOPHBIX
yMEHUH, MPEACTaBICHUN O BEPOATHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX
OKPY>KaIoILEeT0 MUPA.

Paznensl (TeMbl), BKIIOYEHHBIE B COJCp)KaHHE Y4EOHOM MUCIUILIMHEI,
ABJISIFOTCS OOIIMMU JUIsl BceX mpoduiieit mpodeccroHanbHOro 00pa3oBaHus U
Mpu BceX o0ObeMax ydyeOHOTrO BPEMEHU HE3aBHUCUMO OT TOTO, SIBIISCTCA JIU
y4yeOHas nucnurinHa «MaremaTikay 6a30Boil WU IPOOUITEHOM.



B paboyem TemarthyeckoM TIIaHE NOpPOrpaMMbl Yy4eOHBbIM MaTepHual
npencTaBieH B (GopMe  YepeAyIoLIerocss pa3BepThIBAaHUS  OCHOBHBIX
COJIep)KaTeNbHBIX JIMHUK (anreOpanyeckoil, TeopeTHKO-(PYHKIIMOHAIBHOM,
YpaBHEHUI M HEPABEHCTB, TEOMETPUUECKOM, CTOXaCTUUECKO), YTO MO3BOJISIET
rMOKO MCIOJIb30BaTh UX PACIOJIOKEHHUE M B3aMMOCBS3b, COCTABISATh pabounii
KaJIeHJapHbIN IJIaH, MO-pa3HOMY uYepeays yueOHble Tembl (IJ1aBbl YyUeOHUKA),
YUUTBIBA  COIMAIBHO-OKOHOMUYECKUUA  Tpoduiib  MpodecCHOHATBHOTO
oOpazoBanus, criennduxy ocBauBaemoit npodeccuu CIIO, rinyOouHy uzydeHus
MaTepHalia, ypoBEeHb MOATOTOBKU CTYACHTOB IO TIPEIMETY .

[Ipu wu3yueHHUH TeM BBINOJHAIOTCS pa3IuyHble Y4ycOHbIC 3aJaHusl,
HampaBlIeHHbIE Ha (OPMHUPOBAHME HABBIKOB M0 PEIICHUIO 33dad U
MPUOOPETEHHUE OIBITa CAMOCTOSATEIBHON pabOTHI.

N3yuenue 00111€e00pa3oBaTeIbHOM y4eOHOM JUCHUTUTAHBI
«MaremaTuka» 3aBeplIaeTcid MOJBEJICHHEM HUTOrOB B (opmMe 3K3aMeHa B
paMKax MpPOMEXKYTOUHOW AaTTECTAllUM CTYJEHTOB B MPOLECCE OCBOEHUS
[TITKPC.

B paszmene mporpammel  «CoaepkaHue y4yeOHOM  AUCHUILIIMHBIY
KYPCHUBOM BBIJICJIEH MAaTE€pHall, KOTOPbIA MpPH H3YYEHHH MATEMATHUKH Kak
npopHIbHON yueOHOM MUCIUIUTUHBI, KOHTPOIIO HE TOJIJICKHUT.

MECTO YYEBHOM JUCIIATIJIMHBI B YYEBHOM ILIAHE

VYuebnas  aucnurmmHa — «Marematuka: — anreOpa M Havaia
MaTEMaTUYECKOTO aHallu3a; TEeOMETPHUs» SBIACTCA Y4YEOHBIM NPEIMETOM
o0s3aTebHON MpeaMeTHOM obiactu «Matematuka u uHdopmatukay OILOC
CpeaHero oo01Iero oopa3oBaHus.

B TAIIOY HCO «HoBocubupckuii KOJJIEIK IMapUKMaxepcKoro
HCKYCCTBa», peau3yIoleM 00pa30BaTelbHYIO0 MPOrpaMMy CpPEIHEro OOIIero
obpazoBanus B mpenenax ocBoeHus I[IIIKPC na 6a3e ocHOBHOro 0O0IIETro
oOpa3oBaHus, yueOHas auciuiuimHa «MaremaTukay  U3ydaeTcs B
obmeoopazoBarenbHOM 1ukie ydebHoro tuiaHa IITIKPC ¢ mnomydenuem
cpeaHero oo1ero oopa3oBaHus.

B yueOHoM mumane IIIIKPC yuebnas nucuuminumHa «MaremaTuka
BXOJAUT B COCTaB o0OHMX o00I11e00pa30BaTEeIbHBIX YYEOHBIX IUCIUIUINH,
dbopmupyemMbix U3 00s3aTelNbHBIX MNpeaMeTHbix obnacted ®I'OC cpennero
obmero odpaszopanus, 11 mpodeccun CIIO «ITapuxmaxepy.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIUILIAHBI

OcBoenue coaepkanust y4eOHOM  OuUCHUIUTMHBI — «MaTtemaTuka»
o0OecnieunBaeT JOCTHIKEHHUE CTYIEHTAaMU CIEAYIOIUX Pe3yabmamos:
o JIUYHOCHIHBIX:

~ c(OPMHUPOBAHHOCTD IIPEACTABICHAN 0 MaTeMaTHUKe Kak
YHUBEPCAIBHOM  S3BIKE HAyKH, CpPEACTBE MOJECIUPOBAHUsA SBICHUM U
IIPOLIECCOB, UAEAX U METOAAaX MAaTEMAaTHUKH,



~ TIOHUMAaHWE 3HAYMMOCTH MATeMAaTHUKU [JIi HayYHO-TEXHUYECKOTO
mporpecca, CPOPMHUPOBAHHOCTh OTHOIICHHWS K MAaTeMAaTHKE KaK K 4YacTu
oOIIeuesIoBeYeCcKOil KyJIbTYphl uepe3 3HAKOMCTBO C HWCTOpUEH pa3BUTHSA
MaTEMAaTHUKH, SBOIOIUEH MAaTEMAaTUISCKUX UJICH;

~ pa3BUTHE JIOTUUECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHUYECKOM  KYJBTYpbl, KPUTHUYHOCTH MBIIUICHUS Ha YpPOBHE,
HEeoOXomUMOM it Oyayuied  mpo@ecCHOHANbHON — JIesTEeNbHOCTH, IS
IPOJI0JKEHUsT 00pa30BaHMs U cCaMO0Opa30BaHUS;

~ OBJIQJICHHE MAaTEeMAaTHYE€CKUMU 3HAHUSMHU U YMEHUSIMH, HEOOXOIUMBIMU
B TIOBCEIHEBHON JKM3HU, IJIi OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYUYHBIX
JTUCITUIUIMH ¥ JUCIUIUTHH TPO()ECCHOHATBHOTO IIMKIIA, [JIs IOJyYeHUs
oOpa3zoBaHmsi B 00JIaCTAX, HE TPEOYIOMUX YyTiayOJeHHOW MaTeMaTHYECKON
MTOATOTOBKH;

~ TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM UYHCIIEC
camM000pa3oBaHuIO, HA MIPOTSHKECHUH BCEH JKM3HU; CO3HATEIFHOE OTHOIICHUE K
HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEITHOW MpodecCuoHaIbHON U
OOIIECTBEHHOU JICATCIILHOCTH;

~ TOTOBHOCTH M CIHOCOOHOCTh K CaMOCTOSITEILHOM TBOPYECKON W
OTBETCTBEHHOU J1€ATEbHOCTH;

~ TOTOBHOCTh K  KOJUIGKTUBHOW  paboTe, COTPYJHUYECTBY  CO
CBEPCTHUKaMH B 00pa3oBaTEIbHOM, OOIIECTBEHHO TIOJIE3HOU, Y4YEOHO-
UCCIIeI0BATEIHCKON, TPOEKTHON U APYTHUX BUJIAX IEATEIbHOCTH;

~ OTHOIIIEHHE K TMPOdECCHOHANTBHONU JESITEIIbHOCTH KaK BO3MOXKHOCTH
y4acTHsi B PEHNICHWW  JUYHBIX, OOIIECTBEHHBIX, TOCYJIapPCTBEHHBIX,
00I11IeHAITMOHATIBHBIX MPOOJIEM;
o MemanpeomMemmpix:

~ YMEHHE CaMOCTOSITEIbHO OMpEACNATh eI  JEATEIbHOCTH |
COCTaBIISITh  IUIAHBI  JACSITENBHOCTH;  CaMOCTOATEIBHO  OCYIIECTBIISTH,
KOHTPOJIUPOBaTh W KOPPEKTUPOBATh JACATEIBHOCTH, HWCIOIL30BaTh BCE
BO3MOXHBIE PECYpPChl ISl TOCTHUKEHUS MOCTABJICHHBIX IEJeH M pearu3aiiu
IUTAHOB  JICSITENILHOCTH; BBIOMPATh YCIIEUIHBIE CTPATETMH B Pa3IMYHBIX
CUTYaIHsIX;

~ YMEHHE MPOAYKTHUBHO OOIIAThCS W B3aUMOJCHCTBOBATH B IPOIIECCE
COBMECTHOM JI€ATETbHOCTH, YYMUTHIBATh TO3WLUUA JPYrMX YYaCTHUKOB
nesTenbHOCTH, (O ()EKTUBHO pa3peniaTb KOHDIUKTHL;

~ BJIQJICHHE HABBIKAMHU IO3HABATEIILHOW, yueOHO-HCCIIeIOBATEIHCKON U
MIPOEKTHOM JEATEIbHOCTH, HAaBBIKAMH pa3pelieHusi mpodsieM; CocOOHOCTh U
TOTOBHOCTh K CaMOCTOSITCIIBHOMY ITOMCKY METOJIOB PCIICHHS MPaKTHYCCKUX
3aJ1a4, MPUMCHCHHIO Pa3IMYHBIX METOOB ITO3HAHUS;

~ TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITEIbHOW WH(OPMAIIMOHHO-
MO3HABATEIILHON JCATCIIBHOCTH, BKJIIOYAs YMCHHE OPHUCHTUPOBATHCS B
pasIMYHBIX ~ MCTOYHWUKAX  WHPOpMAIMKM, KPUTHYECKH  OIEHUBATh U
MHTEPIPETUPOBATH MHGOPMAIIHIO, TIOJIYIaeMYI0 U3 PA3IMYHBIX HCTOYHUKOB;

~ BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO



W3JaraTh CBOIO TOUYKY 3PEHHS, UCIOJIb30BATh aJICKBATHBIE 3bIKOBBIE CPEACTBA,;

~ BJIQJICHWEC HaBbIKAMH TI03HABATEIHHOW PEQIIEKCHU KaK OCO3HAHMS
COBEPIIAEMBIX JICMCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHWU, TPAHHUIL] CBOETO 3HAHUS U HE3HAHUS, HOBBIX IMO3HABATEIIbHBIX 337124
Y CPEIICTB ISl UX JOCTHKECHUS,

~ LEJIEYCTPEMJIEHHOCTh B MOMCKax U  [PUHATAM  PELICHUH,
COO0Opa3uTENbHOCTh M HUHTYHIMS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
IPEe/ICTaBIICHUI; CTIOCOOHOCTh BOCIIPUHUMATD KPACOTYy U FApMOHUIO MUPA;
o NpPEOMEemHbIX:

~ chOpMHUPOBAHHOCTH MPEJICTABIICHUI O MAaTEMATHKE KaK YaCTU MUPOBOM
KyJbTYpbl M MECT€ MAaTeMAaTHKH B COBPEMCHHOW IIMBHWJIM3AIHNH, CIIOCO0ax
ONMCAHUS SIBJICHUMN PEATbHOrO MUPA HA MAaTEMAaTUYECKOM SI3bIKE;

~ chOpMHPOBAHHOCTH MPECTABICHUN O MATEMATHICCKUX MOHATUIX KaK
BOXKHEUIIINX MAaTEMaTUYECKUX MOJEIISIX, MO3BOJISIIOIINX OMMUCHIBATH U U3yYaTh
pa3HbIC MPOLECCHl U SIBJICHUSA; NTOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO
MMOCTPOCHUSI MATEMATUYECKUX TEOPUH;

~ BJIAJICHUE METOJIAMU JIOKA3aTEJIbCTB U AITOPUTMOB PEIICHUS, YMECHUE
UX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXKICHHUS B XOJAE PELICHHS
3a1ad4;

~ BIJIAJICHUE CTAHAAPTHBIMU IPUEMAaMH PEIICHUS paLUOHAIBHBIX U
UPPALUOHAIBHBIX,  IIOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUM W  HEPABEHCTB, MX CHUCTEM; MCIIOJb30BAHUE TIOTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM, B TOM 4YHUCIE Ui IIOUCKA IIyTH pPELICHUS |
WUTIOCTPALUY PEIIEHNS] YPABHEHUN U HEPABEHCTB;

~ c(OpMHUPOBAHHOCTh  MPEACTABICHUA 00  OCHOBHBIX  MOHSTHAX
MATEMATUYECKOTO aHaJIM3a M WX CBOMCTBax, BIIAJICHUE YMEHUEM
XapaKkTepru30BaTh MOBeAeHUE (DYHKIIUM, UCIIOIb30BAHUE MOJYYCHHBIX 3HAHUMN
IJIs1 ONTUCAHUS U aHAJIM3a PEATIbHBIX 3aBUCUMOCTEMN;

~ BJIAJICHUE OCHOBHBIMU MOHATHUSIMHU O TUIOCKMX U TPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (Urypax, MX OCHOBHBIX CBONCTBax; CGHOPMHPOBAHHOCTh
yMEHUSI pacrlo3HaBaTh T€OMETpUYECKUE (DUTYpHI Ha YepTekKaxX, MOJACIAX U B
pearbHOM MHPE; MPUMEHEHHE MU3YYEHHBIX CBOMCTB I€OMETPUYECKUX (UTYp U
dbopMyn myis peleHus TEeOMETPHUECKHX 3a7ad U 3a/lad C MPAKTHUYECKUM
COLEPKAHUEM;

~ chOpMHUPOBAHHOCTh TIPEJICTABICHUNA O TIpoleccax | SBJICHUSX,
MMEIOIINX BEPOSITHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pEAIbHOM MHPE, OCHOBHBIX MOHATHUSX AJIEMEHTAPHOM TEOPUU BEPOSTHOCTEM;
YMEHUM HaxOJWTh M OIICHWBATh BEPOSTHOCTH HACTYIUICHUS COOBITUH B
NPOCTECUIINX TPAKTHYECKUX CHUTyalllUsIX M OCHOBHBIE XapaKTEPUCTUKU
CJIyYaliHbIX BEJINYNH;

~ BJIAJICHUE HaBBIKAMHU MCIIOJB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IpOTrpamMM IMPHU PEIICHUU 3a]a4.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI

Beenenue

Marematuka B Hayke, TEXHUKE, OSKOHOMHKE, HH(POPMAIIMOHHBIX
TEXHOJIOTHUAX W IPAKTUYECKOW JeATeNbHOCTH. llenn u 3agaum wu3ydeHus
mMaTeMaTuku npu ocBoeHuu npodeccuii CI10 u npodeccueit CIIO.

AJIT'EBPA
Pa3ButuHe noHsiTus 0 YuCIe

Lenmple u  pamuoHanbHble  yucia.  JIelCTBUTENBHBIE  YHCIIA.

Ipubnusicennsvie goruucienus. Komniexchvie uucha.
KopHu, crenenun u sorapupmsi

Kopun m crenenn. KopHu HaTypanpHOM CTENEHM W3 YHCIA U UX
cBoricTBa. CTENEeHU C pallMOHATIBHBIMU TOKa3aTeIsIMU, UX cBoMcTBa. CTeneHn
C IEUCTBUTEILHBIMUA mOKa3zaTenaMu. Ceoticmea cmenenu ¢ 0etucmeumeibHbimM
noxasamenem.

Jlorapugm. Jlorapupm uncna. OCHOBHOE JIOrapu(PMUIECKOE TOKIECTBO.
Hecsatuunble W HartypaibHble Jorapugmbl. [lpaBuna  nelictBuil ¢
norapupmamu. [lepexos kK HOBOMY OCHOBAHHUIO.

[TpeoOpa3oBanne anrebpamveckux BblpaxkeHuil. IIpeoOpa3oBanue
pAallMOHANIBHBIX,  UPPALMOHANBHBIX  CTENEHHBIX,  [OKA3aTeIbHBIX U
Jorapu(MUUECKUX BBIPAKCHHM.

Ilpaxmuueckue 3anamus

Apudmernueckue NeUCTBUS HaJ YMCIAMU, HAXOXKACHUE MPUOTIKEHHBIX
3HAUYEHUH BETUYMH W TIOTPEIIHOCTEH BBIUMCICHUN (aOCONIOTHOW U
OTHOCUTEJIBHOM ), CPAaBHEHUE YHCIIOBBIX BBIPAXKEHUH.

Beluncnenne W CpaBHEHME KOpHEW. BBINIOJIHEHME pacyeTroB C
paguKaIamu.

Pemienne wuppanvOHaNBHBIX ypaBHeHUMW. HaxoxkneHue 3Ha4YeHUN
CTENEHEW C palMOHAJIbHBIMH  TOKa3zarenasiMu. (CpaBHEHME  CTEIEHEM.
[IpeobpazoBanms BBIPAKCHUH, CoAepKAIUX CTETICHU. Pemenue
MOKa3aTEJIbHbIX YPABHEHUH.

Peuienne npukiaagHbIX 3a4a4.

Haxoxnenue 3HaueHuil yorapudma Mo HpOU3BOJIBHOMY OCHOBAHHIO.
Ilepexox OT OAHOTO OCHOBaHMS K Apyromy. BbluucieHue M CpaBHEHUE
norapudmos. JlorapupmMrupoBaHue U NOTEHIUPOBAHUE BbIPAKECHU.

[Tpubnv>keHHbIE BBIYUCICHUS U PEIICHUS TPUKIIAIHBIX 33/1a4.

Pemenue norapu(pMudecKkux ypaBHEHHM.

OCHOBbBI TPUTOHOMETPUH

Ocnoenvle nonamus
Pannannas Mepa yrma. BpamarensHoe nsuxeHune. CHHYC, KOCHHYC,
TAHT'€HC ¥ KOTAHI'€HC YHCIIa.
OcHoeHnble mpuzonomempuyeckue moicoecmea
®opmynel npuBencHus. DopMyisl ciaoxeHus. DoOpMysibl  yABOCHUS
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Dopmynvl NnOIOBUHHO20 Yeaq.
Ilpeoobpa3zosanusa npocmenuiux mpuzoHOMEemMPUUECKUX GbIPANCEH T

[Ipeobpa3oBanne  CyMMbl  TPUTOHOMETPUYECKUX  (PyHKUMHA B
IIPOU3BEACHUE U MPOU3BEICHUS B CYMMY. Buipaosicenue mpuconomempuieckux
@yHKYUll uepe3 manseHc NoI0BUHHO20 aP2yMEeHMA.

Tpuzonomempuueckue ypagHeHus u HePpageHcmea

[Ipocreilime  TPUTOHOMETPUUYECKUE  ypaBHEHUs.  IIpocmetiwiue
MpUSOHOMempuyecKue HepageHcmsa.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKIHUU. APKCHHYC, apKKOCHUHYC,
apKTaHI€HC.

IIpakmuueckue 3auamus

PannanHplii METOA M3MEPEHMS YIJIOB BPALLIECHUS U CBS3b C I'PalyCHOM
MEpOH.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYJIBI CIOKEHUS,
YABOECHUS, NPeoOpa3oBaHUE CyMMbl TPHUTOHOMETPUYECKUX (YHKIHUI B
MpPOMU3BEJEHUE, MpeoOpa3oBaHUE  MPOU3BEACHHUS  TPUTOHOMETPUYECKHX
¢ynkuuii B cymmyro [lpocteilline TpUrOHOMETPUYECKHE YpPaBHEHUS H
HEPaBEHCTBA.

OOpaTHble TPUTOHOMETPUYECKHE (PYHKIMM: aApKCHHYC, apKKOCHHYC,
ApPKTAHTEHC.

®YHKIUHA, UX CBOMCTBA U TPA®UKH

Oynkiuu. O0nacTh ompeneseHUuss U MHOXKECTBO 3HAUYCHH; rpaduk
byHKUIMU, TIOCTpoeHUuEe TpadukoB (YHKIMHA, 3aJaHHBIX  PaA3IUYHBIMU
criocobamu.

CgoiictBa  pyHkumuu. MOHOTOHHOCTH,  YE€THOCTh,  HEYETHOCT,
OTPaHUYCHHOCTh, MEPUOJAMYHOCTh. [IpOMEKyTKH BO3pacTaHHWs W YOBIBaHUS,
HanOoJIbIlIee W HaWMEHbINIee 3HAYCHMS, TOYKH SKCTpemyMa. [ paduueckas
uHTepnperanus. [IpuMepsl (GyHKIMOHATBHBIX 3aBUCHMOCTEH B peabHBIX
mporeccax W SABIACHUSAX. ApudMeTHYECKHe OIepanud Hal (QYHKIUSIMH.
Crnoxxnast pyHkius (komnosunus). [lonamue o Henpepvl8HOCMU (DYHKYULU.

O6patabpie dyHkuu. Ob6aacmv onpeoeieHus u 001AcCmb 3HAYEHULL
oopamnou gyukyuu. I pagux obpamuoti pynxkyuu.

Cmenennble, nokazamespHble, 102apuhmuyuecKue u mpuzoHomempuiecKue
¢dynkyuu. Odopammuvie mpuzonomempuueckue ynkuuu

Omnpenenenus QyHKIMI, X CBONCTBA U TpadUKH.

[IpeoOpazoBanus rtpaduxoB. I[lapamnenbHbIi TEPEHOC, CHUMMETPUS
OTHOCHUTEIBLHO OCEH KOOPAMHAT W CHMMETPHS OTHOCUTEIBHO Hadaja
KOOPJIMHAT, CHMMETPHSI OTHOCUTEIIBHO MPSMON Y = X, PACTSDKCHHE U C)KaTHE
BJIOJIb OCEU KOOPJMHAT.

Ilpakmuueckue 3ausamus

[Tpumepsl 3aBUCUMOCTEH MEXTy IIEPEMEHHBIMU B PEAIBHBIX MPOIEccax
U3 CMEXHBIX aucnuiuinH. Omnpenencaue (yHknwi. [locTpoeHne m dTeHHE
rpadukoB  ¢ynkuuid. MccnenoBanune ¢ynkuuu. CBoOWCTBa  JTHHEHHOM,
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KBaJIpaTUYHOM,  KYCOYHO-JIMHEHHOW U  JPOOHONMHEMHON  (QyHKIUIL.
HenpepriBable u nepuoanudeckue (pynkuuu. CBoiicTBa M rpaduKH CHHYCA,
KOCHHYycCa, TaHreHca u KotaHreHca. OOpaTHble (YHKUMHM U UX Tpaduk.
Obpatubie TpuroHomerpuueckue (Qyukuuu. [IpeoOpasoBanus rpaduka
¢ynkuuu. 'apmonnyeckue konebanus. [Ipuknanneie 3agaun.

[Toka3zarenbHble, TorapupMUIecKrie, TPUTOHOMETPUUECKHUE YPaBHEHUS U
HepaseHCmaa.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

[TocnenoBarenbHocTH. CrHocoOBl 3alaHUsl U CBOMCTBA YHMCIIOBBIX
nocienoBaTenbHocTe.  [lowamue o0  npedene  nocie008amenbHOCHU.
Cywecmeosanue npedena MOHOMOHHOU 02PAHUYEHHOU NOCIE008AMENbHOCIU.
CyMMupoBaHue MOCJIEIOBATEIbHOCTEM. beckoneuHo yObIBaroLas
r€OMETPUYECKas MPOTrPECCUS U €€ CyMMa.

[IpousBoanas. IloHsTe 0 MPOU3BOJHON (PYHKLIHHU, €€ TEOMETPUUECKHIA
n (usnueckuil cMbICI. YpaBHEHHE KacaTeldbHOM K rpaduxky QGyHKIUU.
[Ipou3BogHbIE CYyMMBI, pPa3HOCTH, NPOU3BEAECHUS, yacTHble. [Ipon3BoaHbBIE
OCHOBHBIX  3JIeMEHTapHbIX (QyHKUMA. [IpruMeHeHHe NpPOU3BOIHOM K
UCCJIeI0BaHUI0 (YHKIMA U TIOCTPOCHUIO TpaPuKoB. IIpouzsoonvie obpammoli
DYHKYUU U KOMNO3UYUU DYHKYUL.

[IpuMepbl UCMIOIB30BaHUS MMPOU3BOAHON I HAXOKICHUSI HAWUITYUIlEro
pelIeHus B MPUKIAIHBIX 3a1a4ax. BTopast mpou3BogHasA, €€ T€OMETPUUECKUHN U
¢usnyeckuit cmpica. HaxokneHue CKOpOCTHM i Ipolecca, 3aJaHHOIro
dbopmyI0ii U rpaguKoM.

IlepBooOpa3Has U MHTErpaJ.

[IpumMeHeHue omnpenerneHHOro HMHTerpaia s HaXOXACHUS IUIOaAu
KpuBoJuHeHHON Tpaneunn. Popmyna Herorona—IleiiOnnna. I[Ipumepst
MIPUMEHEHUSI MHTErpaja B (U3UKE U TEOMETPHUHU.

Ilpaxmuueckue 3anamus

YucnoBas MOCIENOBAaTENbHOCTb, CIOCOOBI €€ 3a/JaHus, BBIYMCICHHS
YICHOB IocienoBarenbHocTH. [lpenen mocnenoBarenbHOCTH. beckoHE4YHO
yObIBaroL1asi reOMEeTpUYecKasi MpOTrPecCHsl.

[Ipon3BOHASA: MEXaHUUYECKUN U TEOMETPUUECKUAN CMBICI ITPOU3BOJHOM.

VYpaBHeHnue kacarenbHOM B oOmeM Buae. [lpaBunma u  Gopmysl
muddepenniipoBanusi, TaOIUIA TMPOU3BOJHBIX JJIEMEHTAPHBIX (YHKIIHMA.
UccnenoBanne ¢GyHKIMM C  TIOMOINBIO  MPOM3BOJHOW. HaxoxkneHue
HauOOJBIIIET0, HAMMEHBIIIETO 3HAUYEHUS U SKCTPEMAIbHBIX 3HAUCHUH (PYHKITUH.

Wurerpan  u  nepBooOpasHas. Teopema  Hbrorona—JleiiOHuna.
[IpuMeHeHre nHTerpanga K BHIYMCICHUIO (PU3MUECKUX BEJIMYMH U IUIOMIAICH.

YPABHEHUS U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI ypaBHEHUU. PanmoHaibHBIE, UPPALMOHAIIBHBIE,
II0Ka3aTeIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCWJIBHOCTH YpaBHEHH M, HEPABEHCTB, CUCTEM.
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OCHOBHBIE PUEMBI UX PELICHUS (Pa3JIOKEHUE HA MHOKUTEIHU, BBEICHUE
HOBBIX HEM3BECTHBIX, TTOJICTAHOBKA, TpaUIECKUA METO.).

HepaBeHnctBa. PanmoHaneHble, WppalMOHANIBHBIE, IOKA3aTEIbHbIE H
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEILICHHUS.

Hcnonp3oBaHue CBOMCTB M rpapukoB (YyHKUMH 0pU  pELICHUU
ypaBHEHUH M  HepaBeHCTB. MeTtoq uHTepBasoB. M300pakeHue Ha
KOOPJMHATHOMN IUIOCKOCTH MHOKECTBA PEUICHUN YPaBHEHUH W HEPABEHCTB C
IBYMS IEPEMEHHBIMU U UX CUCTEM.

Ipuxnaonvle 3a0auu

[IpuMeHeHne MaTeMaTHIeCKUX METOJOB JUIsl PELICHUs] COEPKATEIbHBIX
3a]1a4 U3 pa3IUYHbIX 00JacTei HAYKU U MPAKTUKH.

WNHuTtepnperanus pe3yiabTaTa, y4eT peajJbHbIX OTPaHUYEHUM.

Ilpaxmuueckue 3anamus

Kopuu ypaBHenuii. PaBHOcunbHOCTH ypaBHeHuil. IIpeoOGpazoBanue
YpPaBHEHUM.

OcCHOBHBIE NIPHUEMBI PELIEHUS YPABHEHUH. PellieHne CUCTEM ypaBHEHHU.

Hcnonb3zoBaHne CBOMCTB M TIpaduKoB (PYHKUMNA [ peLICHUs
YPaBHEHUI U HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN

JIeMeHTbl KOMOUHATOPUKH

OcCHOBHBIE TIOHSTHUS KOMOMHATOPUKU. 3ajayd Ha TMOJCYET YKCIIa
pa3MellleHuid, TepecTaHOBOK, codeTraHuil. Pemenune 3amau Ha mnepebop
BapuantoB. @opmyna OunHoma Hprotona. CBoiicTBa OMHOMHHAIBHBIX
ko3 urmenTos. Tpeyronsauk [lackais.

10. D1eMeHTHI TEOPHHU BEPOSITHOCTET

CoObITHE, BEpPOSTHOCTH  COOBITHUS, CJIIO)XEHHME U  YMHOXXCHHE
BeposiTHOCTeN. [lonamue o Hezasucumocmu coovimutl. /JUcKpemuas ciy4autast
8eUYUHA, 3aKOH ee pacnpeodenenusl. Jucnosvie xapakmepucmuku OUCKpemHou
cayuatinou eenudunsl. Ilonamue o 3akone OOIbUWUX YUCE.

JJIeMEHThl MATEeMATHYECKOM CTATUCTUKH

[IpencraBnenne  naHHbIX  (TaONWIBL,  JAUArpaMmbl,  Tpadukm),
2eHepanbHas COBOKYNHOCMb, 8blOOPKA, cpedHee apupmemuieckoe, Meouana.
llonamue o  3ad0auax  mamemamuueckou  cmamucmuku. Pewenue
NPAKMUYECKUX 3a0a4 ¢ NpUMEHeHUeM 8ePOSMHOCHHbIX MEMO008.

Ilpaxmuueckue 3anamus

Ucropust pa3Butusi KOMOWHATOPUKH, TEOPUU BEPOATHOCTEH U
CTaTUCTUKKM M HUX PoOJdb B  Pa3IMYHBIX cdepax  UYeIOBEUECKOM
KuzHeaesTenbHocT. [lpaBuiia koMOMHATOpUKHU. PelieHre KOMOWHATOPHBIX
3amad. PasMmemieHus, codyeraHuss M MNepecTaHOBKU. buHoM HproToHa U
TpeyrosibHuk [Tackans. [Ipuknagssie 3amaumn.

Knaccuueckoe omnpeneneHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH,
TEOpEMa O CyMME BEpOSTHOCTEN. Brrumcienue BeposiTHocTen. [IpuknagHbie
3agauu. [IpencraBienue YMCIoBbIX JaHHBIX. [IpukiagHbie 3a1a4n.
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I'EOMETPUA

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

B3auMHoe  pacnonoxkeHue ~— ABYX ~ HOpPSAMBIX B NPOCTPAHCTBE.
[TapayiennbHOCTP NOPSIMOM W TUIOCKOCTH. [lapainenbHOCTh  THIOCKOCTEHW.
[leprieHAUKYISIPHOCTh NPSMOM U IUIOCKOCTH. llepneHAuKysp M HaKJIOHHAs.
Yron Mexay NOpsAMOW M IUIOCKOCTBIO. JIByrpaHHBIM yroia. Yroa MexIy
I0CKOCTAMH. [lepneHANKYIIpPHOCTD ABYX MIOCKOCTEM.

['eomeTpuyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA:  MapaUieIbHBIN
NEPEHOC, CAMMETPHUSI OTHOCUTEIIBHO TIIOCKOCTH.

[TapannenpHOE€ TPOEKTUPOBAHUE. [[10Wadb OPMOOHANbHOU NPOEKYUU.
N300paxkeHne npocTpaHCTBEHHBIX PUTYD.

MHoOrorpaHHuKHU

Bepmunel, pedpa, rpaHd MHOTrorpaHHuka. Paseepmka. Muozoepannvie
yenvl. Boinykavie mnocoepannuxu. Teopema Junepa.

[Ipuszma. Ilpsmas wu wHakiownas npusma. IlpaBuibHas mnpusma.
[Tapannenenunen. KyoO.

[Inpamuna. [IpaBunbHasd nupamuaa. Y cedeHHas nupamMuaa. Terpasup.

CummMetpuu B Ky0e, B apajiesienumese, B Ipu3Me U MupamMue.

Ceuenust ky0a, IPU3MBI U TUPAMU/IBI.

[IpencraBieHre O NpaBWIBHBIX MHOTOTpaHHHMKax (Terpa’ipe, Kyoe,
OKTa’Jpe, AOJAEKAIPE U UKOCAIPE).

Tesia M1 MOBEPXHOCTH BpallleHUS

[Mumueap u koHyc. YcedeHHbI KoHyc. OCHOBaHUE, BbICOTa, OOKOBas
MOBEPXHOCTh, oOOpasyromas, pa3BepTka. OceBble CEUYEHHS] M CEUYCHUS,
napajuiebHble OCHOBaHUIO.

[Tap u cdepa, ux ceuenus. KacarenapHas miocKocTh K cdepe.

HN3mepenus: B reomeTrpuu

O6neM u ero uzmepenue. MaterpanbHas opmyna oobema.

®opMmynbl 00beMa Ky0Oa, IpsIMOYTOJIBHOTO MapajuiesieuIea, Mpru3Mbl,
mnHapa. Popmynel o0bema nupaMuibsl U KoHyca. Dopmynbl 1uiomanu
NOBEpXHOCTEN LMIMHIpa W KoHyca. PopMynbl oObeMa IIapa U IJIOLIAAU
cdhepsl.

[Togo6bue Ten. OTHOLIEHUS TUIONIAICH TMOBEPXHOCTEM W 00BEMOB
M0I0OHBIX TEJL.

KoopauHarsl # BeKTOPBI

[TpsimoyronbHas (nexkapToBa) CUCTEMa KOOPAMHAT B IMPOCTPAHCTBE.
dopMyia pacCTOSHUS MEXAY IBYMsI TOUKaMH. Y paBHEHUsI CPEPbI, ni1ocKocmu
U NPAMOL.

Bekropel. Moaynbe BekTopa. PaBeHCTBO BEKTOPOB. CI10KEHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha YKUCio. PaznojkeHne BEKTOpa 1Mo HalpaBiIeHUsIM. YTOJ
Mexay IByMs Bektopamu. IIpoekius BekTopa Ha ock. KoopauHatel BekTopa.
CkansipHoe npou3BeeHUE BEKTOPOB.

Hcnonb3oBaHne KOOPAUHAT U BEKTOPOB MPU PELIEHUU MATEMaTHYECKUX
Y MPUKJIAIHBIX 33]1a4.
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Ilpaxmuueckue 3anamus

[Ipr3Hakyu B3aMMHOTO PACIIOJIOKEHHUS MPSAMBIX. YTOJI MEXKAY MPSIMBIMH.
B3anmHoe pacnonokeHue mnOpsMbIX W IUIOCKOCTed. llepnenmukynsap wu
HAKJIOHHAS K IUIOCKOCTH. YTOJI MEXIYy OpPsIMOM M IUIOCKOCTBIO. TeopeMsl O
B3aMMHOM pAaCIOJIOKEHUM TMpsMOM M MIIOCKOocTH. Teopema o0 Tpex
NEPIEHINKYJISIPaAX. [Ipu3Haku u CBONCTBA napajieNIbHbIX U
NEPIEHINKYJIAPHBIX TUIOCKOCTEMN.

PaccTossHue OT TOYKM A0 IUIOCKOCTH, OT MPAMOM JO IUIOCKOCTH,
pPacCTOSIHME MEXAY IUIOCKOCTSIMHU, MEXIAY CKPEUIMBAIOIIMMHUCS MPSIMBIMU,
MEX Iy MPOU3BOJILHBIMU (PUTYpamMu B IPOCTPAHCTBE.

[TapamienbHOE MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o niaowaou
OPMOCOHANLHOU  NPOEeKYuu MHO20Y20IbHUKA. B3auMHOE  pacIosoKeHue
MIPOCTPAHCTBEHHBIX (QUTYP.

Paznuunble Buapl MHOrorpaHHukoB. HMx wuzoOpaxenus. CeueHus,
pPa3BEpTKH MHOTOTpaHHUKOB. [lmomane moBepxHOCTH. Buubl cummerpuid B
npoctpancTBe. CUMMETpHUs TEN BpAICHUSI 1 MHOTOTPAaHHUKOB. Breruuciienue
VIO el 1 0OBEMOB.

Bekropsl. [lelictBus ¢ BekTopamu. JlekapToBa cHCTEMa KOOPAWHAT B
IPOCTPaHCTBE. YpaBHEHHE OKPYKHOCTH, cdephl, IIOCKOCTH. PaccrosiHue
MEXKJIYy TOYKaMH. JIeMCTBUS C BEKTOpaMH, 3aJaHHBIMUA KOOPJAUHATAMMU.
CkansipHoe MpPOU3BEIACHUE BEKTOPOB. BeKTOpHOE ypaBHEHHE MpPAMOA U
IJIOCKOCTH.  Mcmonb30BaHWE  BEKTOPOB  IPU  JOKA3ATEIILCTBE  TEOPEM
CTEPEOMETPUM.

JIns BHEAy IMTOPHBIX 3aHITUWA CTYAEHTAM Hapsay C PEUICHHEM 3aJad U
BBIMIOJIHEHUS ~ NPAKTUYECKUX  3aJaHAM  MOXKHO  MNPEIJIOKUTH  TEMBI
HCCIIEIOBATENIbCKUX W pedepaTUBHBIX pPadOT, B KOTOPHIX BMECTO CEpHil
OTAEIBHBIX MEJIKUX 33/1a4 W YIPAKHEHUN MPEAJIaraloTcs CIOKETHBIE 3a/IaHus,
TpeOyrolme JIUTEIbHON paboThl B paMKaxX OJTHOM MaTeMaTUYECKOW CUTYaIluu.
OTHU TEMbI MOTYT OBITh KaK MHIUBHUIYyaJbHBIMU 3aJaHUSMH, TaK U TPYNIIOBLIMHU
JUI1 COBMECTHOTO BBIIOJIHEHUS UCCIIEAOBAHUS.

Temot peghepamos (00Kk1a008), ucciedo8ameibCKuUxX nPoeKmos

« HenpepsiBabie 1podwu.

o IIpuMeHeHHe CIOXHBIX IPOLEHTOB B OSKOHOMHUYECKHUX pPacyerax.
[TapauiennbHOE TPOEKTUPOBAHMUE.

o Cpennue 3Ha4Y€HUS U UX TPUMEHEHHUE B CTATUCTHKE.

« BekTopHOE 3a1aHKe NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

o Cro)xeHue rapMOHUYECKUX KOJICOaHUM.

o ['paduueckoe pelnieHre ypaBHEHU U HEPABEHCTB.

o IIpaBuibHbBIC U MOJYIIPABUILHBIE MHOTOTPAHHUKH.

o KoHunyeckue ceueHus: U UX MPUMEHEHUE B TEXHUKE.

o Ilonsarue quddepenunana u ero NPUIOKEHHUS.

o (Cxembl NOBTOPHBIX UCTIbITAaHUN bepHym.

o lccienoBanrne ypaBHEHHN U HEPABEHCTB C IMApPaMETPOM.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Ipn peanuzanuu  comepkaHus  0O0IIEOOPa30BATEIBHOM  yUEeOHOM
aucIuIuInHbl «MaTtemaTuka: anrebpa ¥ Hadajga MaTEMaTHYCCKOTO aHAJM3a;
reometpus» B nipenenax ocBoenus [IIIKPC makcumanbhaas yueOHas Harpys3ka
obOyuarommxcst coctaisieT — 441 gac, U3 HUX

aynuTopHas (00s3aTeNbHas) Harpy3ka 00y4Jaronuxcs, BKIOYas

MpakTH4ecKue 3auaTus, — 294 yaca;
BHEAyUTOPHAsI CAMOCTOSITEeNIbHAsI paboTa cTyIeHTOB — 147 yacos.

Padounii TeMaTH4eCKUu| MJIAH

No Koauuecrt
/i Bup yueOHo# padoThI BO YACOB
Ayautopublie 3anaTus. Coaep:xanue o0yuyeHus
1 kypc 1 cemectp
BBenenue 4
2 | Pa3BuTHE MOHSATHS O YHCIIE 12
3 Kopnu, crenenn u norapudmbl 30
4 KoopauHaTel 1 BEKTOPHI B IPOCTPAHCTBE 22
Hroro 3a 1 cemecTp 68
2 cemMecTp
4 | IlpssMble U TIIOCKOCTH B MMPOCTPAHCTBE 24
5 OCHOBBI TPUTOHOMETPUH 35
6 @DyHKIUYU, X CBOMCTBA U TpaduKu 13
Hroro 3a 2 cemecTp 72
Hroro 3a 1 kype, 140
2 kypc 3 cemecTp
6 | dyskiuu, ux cBoicTBa U rpaduku (Ipo.) 15
7 | Muororpannuku. Tena v MOBEpXHOCTH BpalllCHUS 30
8 | Hauama MaremMaTH4ecKOro aHaIM3a 7
Hroro 3a 3 cemecTp 52
2 kypc 4 cemecTp
8 Haudana MmaTematuieckoro aHaimsa (Ipoj.) 23
9 WNHTerpan u ero npuMeHEeHUe 18
10 | DneMeHTbl KOMOMHATOPUKH 16
11 | DneMeHTBl TEOpUHM BEPOATHOCTEM W MaTEMaTUYECKON 16
CTaTUCTUKH
12 | YpaBHeHUs U HEPABEHCTBA 24
Hroro 3a 4 cemecTp| 102
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Hroro 3a 2 kype, 154

Hroro 3a Bech Kypc o0yuenusi, 294

BHeayI[I/ITOPHaH caMocCToATE/IbHadA paﬁoTa

[TonroroBka BBICTYIUIEHMHA 1O 33aJaHHBIM  TE€MaM,
JOKJIaJI0B, pedepaToB, 3¢Ce, MHIANBUIYATBHOTO MPOEKTA C 147
UCIOJIb30BaHUEM WH(OPMAITMOHHBIX TEXHOJIOTHH U JIp.

Hpomeofcymouuaﬂ ammecmauus 6 ¢0pM€ IK3AMeHa

Bcero 441

XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTHU CTYAEHTOB

Conep:xkanue XapakTepuCTHKAa OCHOBHBIX BU/I0B JAeSITEJIbHOCTH
o0y4eHust CTYACHTOB (Ha YPOBHE Y4eOHBIX AeHCTBHIA)

Bsenenue O3HaKOMJIEHHE C POJIbIO MATEMATHUKHU B HAYKE, TEXHUKE,
HPKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTHYECKOU
nearebHOCTH. O3HaKOMIJIEHUE C LHESIMH U 3aa4aMU N3y4CHUS
MatemaTuku npu ocBoeHuu npodeccuii CI1O u npodeccueit
CIIO

AJITEBPA

PazButune Brinonnenne apudmeTnueckux JeHCTBUN HAJl YUCIIaMU,

IIOHATHUSA O coyeTasl YCTHbIE U IIUCbMEHHBIE IIPUEMBI.

qucie Haxoxnenue  mpuONMMKEHHBIX ~ 3HAYEHUW  BEIMYUH |
MOTPENTHOCTEN BBIYMCICHHUM (20COIOTHOW M OTHOCHUTEIBHOMN);
CPAaBHEHHUE YKCIIOBBIX BbIPAXKECHUM.
Haxoxaenue omunbok B MpeoOpa30BaHUAX U BBIYMCICHUSIX
(OTHOCHUTCSI KO BCEM MTYHKTAaM MPOTPaMMBbl)

KopHnu, O3HaKOMJICHHE C IOHITUEM KOPHS N-U CTEIIEHU, CBOMCTBAMU

CTEIICHH, JIOTA- | PaJIUKaJIOB ¥ IPaBUJIAMH CPABHEHUS KOPHEM.

pupMBbI @opMyJIMPOBAHUE ONPEAETIEHUS KOPHS U CBOMCTB KOPHEM.

BrlunciieHne u cpaBHEHNE KOPHEW, BBITIOJIHEHUE IPUKUIKH
3HaueHus KopHs. [IpeoOpazoBaHre YMCIOBBIX U OYKBEHHBIX
BBIPAXEHUHU, COACPIKAIINX PALUKAIIBI.

BrinonHenune pacuetoB 1o GopmysaM, CoAepKalliM paauKabl,
OCYIIECTBIISISE HEOOXOANMBIE TTOJICTAHOBKH U MTPE00pa30BaHUS.
OmnpeneneHne paBHOCWIBHOCTU BBIPAKEHUN € pauKaIaMu.
Pemenne nppanmoHanbHbIX YPAaBHEHUMN.

O3HaKOMJICHHE C IOHSITHUEM CTEIIEHU C IECTBUTEIIbHBIM
MOKA3aTEIIEM.

Haxoxeaue 3Ha4yeHnil CTEIEeHU, UCTIOJIb3YS IIPU
HEO00XOMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuceiBaHUE KOPHS N-I CTENIEHU B BUJIE CTENIEHU C IPOOHBIM
MoKa3aresieM U Hao0OopOoT.

PopMyIUPOBAHUE CBOWCTB CTENCHEN. BhIUNCIIEHUE CTENEHEN C
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palMOHANTbHBIM [TOKA3aTENEM, BHITOJTHEHUE PUKHUIKU
3HAYEHUS CTETICHU, CPAaBHEHUE CTEICHEH.

[IpeoOpa3zoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,

coJiep KallluX CTENEHH, MPUMEHsIS CBoMcTBa. Pemienue
MOKa3aTeJIbHbIX YPaBHEHUHN.

O3HakomlIeHHE C TPUMEHEHHUEM KOpHEM W CTeneHed mnpu
BBIYHCIICHUH CPEJTHUX, JCJIEHUU OTPe3Ka B «30JI0TOM CEUCHUNY.
Pelienre npuKIagHbIX 3a7a4 Ha CIOXKHBIE TPOIICHTHI

[IpeoOpazoBanu
¢ anrebpanye-
CKUX

Brimonnenne npeoOpa3oBaHuii BeIpaKEHUH, IPUMEHEHHE
dbopMyT1, CBI3aHHBIX CO CBOMCTBAMHM CTETICHEH U JToTapru(MOB.
Omnpenenenne 00JaCTH AOIMYCTUMBIX 3HAUEHUN

BBIPAKCHUU JorapuMHUYECKOTO BhIpakKeHUs. Penenne morapudMmaeckmx
YpaBHECHUU
OCHOBBI TPUT'OHOMETPUH
OcHOBHbIE N3ydyeHne paaraHHOro METO1a U3MEPEHUS YIJI0B BPALCHUS U
ITOHATHS WX CBSI3U C IpalycHOM Mepoil. M300paxkeHne yrioB BpalieHUs
Ha OKPY>KHOCTH, COOTHECEHUE BEJIMYMHBI YTIJIA C €70
PaCIIOIOKEHHUEM.
DopMyIUPOBAHUE ONPEAECICHUN TPUTOHOMETPUUECKUX
(GyHKIUN U151 YTII0B TOBOPOTA U OCTPBIX YIJIOB
MPSIMOYTOJILHOTO TPEYTOJIbHUKA U 00BSICHEHUE UX B3aUMOCBS3U
OCHOBHBIE [IpumeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB JIJIS
TPUTOHOMETPHUY | BBIUUCICHUS 3HAUCHUNU TPUTOHOMETPUUECKUX (PYHKITUI 11O
€CKue OJIHOM U3 HUX
TOXJECTBA
[IpeoOpazoBanu | M3yueHne OCHOBHBIX (hOPMYJ TPUTOHOMETPUU: (HOPMYJIBI
S IPOCTEUINIUX | CIIOKEHUS, YIBOCHUS, TPEOOPa30BaHUS CyMMBI
TPUTOHOMETPU- | TPUTOHOMETPUUECKUX (DYHKIIUN B MPOU3BEIACHUE U
YECKHUX MPOM3BEICHUS B CYMMY W PUMEHEHUE MPU BBIYNCICHUN
BBIPAKCHUH 3HAYEHHS] TPUTOHOMETPUUECKOTO BBIPAKECHUS U YIIPOLICHUS
€ro.
O3HaKOMJIEHHE CO CBOMCTBAMM CUMMETPUU TOUEK Ha
€MHUYHON OKPYKHOCTH U IPUMEHEHUE UX JIJIS BBIBOJIA
dbopmyI npuBeAeHUS
IIpocreumue Pemenue mo ¢popMyinam v TPUTOHOMETPUIECKOMY KPYTY
TPUTOHO- MIPOCTEUIINX TPUTOHOMETPUUYECKUX YPAaBHEHUN.
METPUYECKHUE [Ipumenenue  OOMMX  METOJAOB  PEIICHUS  ypPaBHCHHM

YPaBHCHUA u

(mpuBeIEHUE K JTUHEHHOMY, KBaJIpATHOMY, METOJ Pa3JI0XEHUs

HepageHcmea HAa MHOXHWTEIW, 3aMEHbl [EPEMEHHOW) NpU  PEIICHUH
TPUTOHOMETPUUECKUX YpaBHEHUN. YMEHHE OTMEUaTh Ha Kpyre
peuIeHust IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcHHYC, O3HaKOMIIEHHE C TOHSATHEM OOPATHBIX TPUTOHOMETPUUYECKHUX

apKKOCHHYC, GyHKLIMA.

apKTaHTE€HC

M3yuenue onpenencHnii apKCUHYca, apKKOCUHYCa, apKTaHTeHCa




qyucia yucia, GopMyJIMpoBaHUE UX, U300PAKEHNUE HA EUHUYHON
OKPY>KHOCTH, IPUMEHEHUE NPU PELIEHUN YPABHECHHUI
OYHKIIMU, UX CBOMCTBA 11 TPA®UKH

OyHKIWH. O3HakOMJICHHE C IOHSATUEM ITIEPEMEHHOM, IPUMEPAMU

[Tousarue O | 3aBUCUMOCTEN MEXKy ITIEPEMEHHBIMM.

HenpepbhIBHOCTH | O3HaKOMIICHHE C TTOHATHEM TpaduKa, ONpeeIeHne

byHKIAHA MPUHAICKHOCTH TOUKU Tpaduky dhyHKuu. OnpeaeneHue mo
dbopmyie mpocTeIeit 3aBUCUMOCTH, BU/Ia e¢ Tpaduka.
Bripaxkenue no ¢popmyiie oTHOM MepeMEHHOMN Yepe3 ApyTue.
O3HakoOMJICHHE C oTnpeesieHueM QYHKINH, (GOPMYIUPOBAHHE
ero. Haxoxxnenue obmactu onpeneiaeHust 1 00JacTH 3HAUCHU N
byHKITUH

CaolicTBa O3HakoOMJIEHHE ¢ IpUMepamMH (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH

byHKIMH. B pEaJIbHBIX MpPOLIEcCax U3 CMEKHBIX AUCIUILINH.

['paduueckas O3HaKOMIIEHHE C JOKA3aTEJIbHBIMU PACCYKIECHUSIMU HEKOTOPBIX

WHTEpIpEeTalus. | CBOMCTB JIMHEWHON U KBaIpaTUYHON (PYHKITUI, MpOBEICHUE

[Tpumepsl MCCJIEIOBAHMS INHEWHOM, KyCOUHO-JIMHEMHON, APOOHO-

(yHKUHMOHAIBH | JMHEHHOUN U KBaAPATHUHON (QYyHKUUNA, TOCTPOEHUE UX

BIX  3aBUCUMO- | TpadukoB. [locTpoenue u ureHue rpadukoB QyHKIUH.

cTen B | UccnenoBanue pyHKuu.

peanbHbIX CocraBnenue BU0B GyHKLIUN 110 JAHHOMY YCJIOBHUIO, PEIICHHE

IIPOIIECCax U | 33]1a4 Ha SKCTPEMYM.

ABJICHUAX BolnonHenne npeodpazoBanuii rpaduka QyHKIUU

OOpatHbie N3yuenue nowamus oopamuou yHkyuu, onpeaericHue Buaa u

byHKITUH nocmpoenue spagura 0opamHol GyHKyuU, HaxoxncoeHue ee
obnacmu onpedenenus u ooaacmu 3Hadenuu. [lpumenenue
CBOMCTB (DYHKIIHI PU UCCIICTOBAHUH YPABHEHUHN U PEIICHUN
3a/1a4 Ha 3KCTpeMyM. O3HaKOMJIEHHE C ITOHSATUEM CIIOKHON
dbyHKIIUU

CrenenHele, Boluncnenve 3HaueHUil GyHKIMN 1O 3HAYEHUIO apTyMEHTA.

nokaszaresnbHble, | OnpeeneHue moaoKeHUs TOUKU Ha TpaduKe 1o ee

jgorapu(MUYECK | KOOpAUHATAM U HA00OPOT.

ue U TpUroHo- Mcrnonap3oBaHue CBOMCTB (PYHKIMHI ISl CDABHEHHS 3HAYEHUI

METPUYECKUE cTeneHel u Jiorapu@mos.

bynkuun. O6pa- [TocTpoeHue rpa@uKoB CTENEHHBIX U JOTapUPMUIECKUX

THBIE  TPUTOHO- (DYHKITUH.

METPUYECKUE

byHKIUN

Pemenne noka3atenbHBIX M JIOTApU(PMUUYECKUX ypaBHEHUN U
HEPaBEHCTB 10 U3BECTHBIM AJITOPUTMAM.

O3HakOMJICHHE C TIOHSATHEM HENPEPHIBHOM MEPUOANYECKON
byHkunu, ¢GOpMyJIUpOBaHHE CBOMCTB CHUHYyca MU KOCHHYCAa,
MOCTPOEHUE X IPAPHUKOB.

O3HaKOMJIGHHE C TIOHSATHEM TApPMOHUYECKUX KoJebaHuil u




npuMepaMu  TapMOHUYECKHX KOJIEOAaHWW JJii  ONHUCAHMS
MPOIIECCOB B (PU3MKE U IPYTUX 00IACTIX 3HAHUS.
O3HakOMJICHHE C TIOHSATUEM PAa3pPbIBHOM NEPUOAUYECKON
byHkuuu, GopmMyIupoBaHUE CBONCTB TaHIE€HCAa UM KOTaHTEHCAa,
MOCTPOEHUE X IPAPUKOB.

[IpumeHeHue cBOMCTB (DYHKIMH JJ1s1 CPaBHEHUS 3HAUYCHHIM
TPUTOHOMETPUUECKUX (PYHKINH, perieHus
TPUTOHOMETPUUECKUX YpaBHEHU. [locmpoenue epaghuxos
00pamubIX MPULOHOMEMPULECKUX DYHKYULL U Onpedeienue no
epagukam ux ceoricms.

Brimonaerne mpeobpazoBanus rpaduKoB

H

AYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBarens
HOCTH

O3HakOMJIEHHE C TOHATHUEM YHUCIOBOM IOCIEN0BATEIbHOCTH,
crioco0amMu ee 3aJjaHusl, BEIYUCICHUSIMHU €€ YICHOB.
O3naxoMmieHue ¢ noHamuem npeoena nocied08amenlbHOCmu.
O3HAKOMJIEHHE C BHIYMCICHUEM CYMMbI OECKOHEYHOTO
YHCJIOBOTO Psijfia Ha MPUMEPE BBIUUCIEHUS CyMMbI OE€CKOHEUHO
yOBIBAIOIIECH T€OMETPUUECKOM MPOTPECCUH.

Pemienne 3amau Ha nnpuMeHeHue GopMysibl CyMMbl O€CKOHEYHO
yOBIBAIOIIECH r€OMETPUUYECKON MpOrpeccuu

[IpownsBoHas n
ee MPUMEHEHHE

O3HAKOMIIEHHE C MTOHATUEM ITPOU3BOJTHOM.

N3yuenne u  QopMynMpoBaHHME €€ MEXaHUYECKOro H
Tr€OMETPUYECKOTO CMBICIIA, U3yUYEHHUE AITOPUTMA BBIYMCIICHHUS
MPOU3BOJHON Ha MPUMEPE BBHIYMCICHUS MTHOBEHHOW CKOPOCTH
U yTJI0BOTO KO3(PUIIMEHTa KacaTeIbHOM.

CocraBiieHne ypaBHEHUS KacaTelIbHOM B 00I1IeM BU/IE.
YcBoenue MpaBUII muddepennmpoBaHus, TaOIHIIBI
MPOU3BOJHBIX JJIEMEHTAPHBIX (DYHKIUH, TPUMEHEHUE IS
muddepeHnupoBanuss  QPYHKIUN, COCTABJICHHUS  ypaBHEHUS
KacaTeJIbHOM.

N3yueHnue TeopemM O CBSI3U CBOMCTB (DYHKIIMM M MPOU3BOJIHOM,
(bopMyIUpOBKa UX.

IIpoBeaeHre ¢ MOMOIIBIO TPOUZBOAHOM  MCCIEAOBAHUS
dbyHKIUY, 3a1aHHOU (POPMYJION.

VYcTaHOBIEHUE CBSI3M CBOMCTB (DYHKUMU W MPOU3BOAHON MO UX
rpadukam.

[IpuMeHeHre MPOU3BOAHOM ISl PEIICHUS 3a/1a4 HA HAXO0XKICHHUE
HanOOJIBIIIEr0, HANMEHBIIIETO 3HAYCHUS U Ha HAXOXKICHUE
IKCTpEMyMa

[TepBooOpaznas
U MHTErpaj

O3HaKOMIICHHE C TTOHSATHEM WHTErpajia u mepBoOOpa3HOM.
N3yuenune npaBuia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Hprorona— JleliOHuia.

Pemienne 3amad Ha CBsI3b MEPBOOOPA3HOM U €€ MPOU3BOIHOM,
BBIYUCJICHUE NTEPBOOOPa3HOM JIsl JaHHON (YHKITUH.




Pemienne 3amay Ha NMpUMEHEHWE WHTErpana Jjis BBIYUCIICHUS
(bU3WYECKUX BEIMYMH M IO eH

YPABHEHUA 1 HEPABEHCTBA

YpaBHEeHUS U
CUCTEMBI
YpaBHEHUI
HepasencTBa u
CHUCTEMBI
HEPABEHCTB C
JIBYMsI
MePEMEHHBIMU

O3HakOMJICHHE C MPOCTEHIIMMH CBEICHUSMH O KOpHSIX
alreOpandyeckux  ypaBHEHUH, TOHATUSMU  HCCIEIOBAaHUS
YPaBHEHUM U CUCTEM YPaBHEHUM.

N3ydyenne TeOpuM PpAaBHOCWIBHOCTH YPAaBHEHHH H €€
npumeHeHus. lloBTopeHue 3amucu peleHus CTaHAApTHBIX
yYpaBHEHUH, TPUEMOB MPeoOpa3oBaHUs ypaBHEHHH  Uis
CBEJICHUS K CTaHJaPTHOMY YPaBHEHHIO.

Pemenue panyoHanbHbIX, HPPALMOHATIBHBIX, TOKA3aTEIbHbIX U
TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.

Hcnonp3oBaHue CBOWCTB U IrpauKoB (QyHKIUHI IS peLICHUS
ypaBHeHUH. [IoBTOpEeHNE OCHOBHBIX IPUEMOB PELICHHS CUCTEM.
Pemenue ypaBHEHMI ¢ IPUMEHEHUEM BCEX ITPUEMOB
(paznoxeHus: Ha MHOXKHUTEIH, BBEICHUS HOBBIX HEM3BECTHBIX,
MOJICTAHOBKH, Tpa)uyeCcKOro MeTo/1a).

Pemenue cucteM ypaBHEHM C IPUMEHEHUEM Pa3JINYHBIX
coco6oB. O3HaKOMJIEHHE C OOLIMMHU BOIIPOCAMHU PEIICHUS
HEPaBEHCTB U UCIOJIb30BAaHUE CBOMCTB U TpaUKOB PyHKIUN
IIPU pELICHUU HEPABEHCTB. PenieHne HepaBeHCTB U CUCTEM
HEPaBEHCTB C MPUMEHEHUEM PA3IUYHBIX CIIOCOOOB.
[IpuMeHeHne MaTeMaTuYeCKUX METOI0B ISl pEeIEHUS

coJiep KaTeNIbHbIX 3a7a4 U3 pa3InuHbIX 00J1aCTEN HAYKU U
npakTUKU. IHTepIIpeTUpOBaHKE PE3YIBTATOB C YUYETOM
pEaAIbHBIX OTPAHUYCHUN

SJIEMEHTBI KOMBMHATOPHUKH, TEOPUN BEPOATHOCTHU 1

CTATUCTHUKA

OcHOBHBIE
MOHATHUS
KOMOWHATOPUKHU

N3ydenne npaBuiaa KOMOMHATOPUKHU U IPUMEHEHUE TPU
pelieHn KOMOMHATOPHBIX 3a/1a4.

Perienrie KOMOMHATOPHBIX 337124 METOI0OM Tepedopa u 1o
MPaBUITy YMHOKEHUSI.

O3HaKOMJICHHE C MOHSITUSMU KOMOMHATOPUKU: pa3MEILICHUSIMH,
COYETAHUSIMU, IEPECTAHOBKAMU U (OPMYJIaMH JIJISI KX
BbluncieHus. OObsICHEHUE U TPpUMEHEHUE HopMYyIT ISt
BBIUHCIICHUS PA3MEIICHUN, IEPECTAHOBOK U COUYETAHUN TIPU
pELICHUY 3a1a4.

Osznakomiienne ¢ GuHOMOM HbIOTOHA U TPEYTOIBHUKOM
[Tackais. Pemienune nmpakTUYeCcKuX 3a7a4 ¢ UCIOJIb30BAHUEM
MOHSTUH ¥ MPaBUJI KOMOWHATOPUKHU

DJIEMEHTHI
TEOpUHU
BEPOSITHOCTU

N3yuenue KiracCuueckoro OonpeacaeHus: BEpOATHOCTH, CBOMCTB
BEPOSAATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccmoTpeHnne npuMepoB BBIUUCIICHUS BEPOATHOCTEN. Perienue
3a/1a4 Ha BBIYUCIICHHE BEPOSITHOCTEN COOBITHIA




IIpencraBinenue
JTAaHHBIX
(TabnuIpl,
JIAarpaMMBl,

rpaduKm)

O3HaKOMIJICHHE C MMPEACTABJICHUCM YHUCJIOBBIX JAHHBIX U UX
XApAKTCPHUCTHUKAMMU.

Pemenue IMPAKTUYICCKUX 3ada4 Ha 06pa60TKy YN CJIOBBIX
JAaHHBIX, BBIYMCJICHUC UX XaAPAKTCPUCTHUK

I'EOMETPUA

[IpsimbIe 1
IIJIOCKOCTH B
IIPOCTPAHCTBE

)MYJIMPOBKA W PUBEICHUE TOKA3ATENBCTB IPU3HAKOB B3aUMHOTO
pacnoI0oKEeHUS NPSIMBIX U IJTIOCKOCTEM. Pacrio3HaBanue Ha
YEpTEkKaAX U MOJEIISIX PA3JIUYHBIX CITy4aeB B3AUMHOTO
PAaCIOJIOKEHUS MPAMBIX U TIIOCKOCTEMN, apryMEHTUPOBAHUE
CBOMX CYXJIeHUH. DOpMyIIMPOBAHUE ONPEICICHUM, TPU3HAKOB
Y CBOWCTB NapaJlIeNIbHbIX U NEPIEHIUKYJIISPHBIX INIOCKOCTEM,
JIBYTPaHHBIX U JIMHEWHBIX YTJIOB.

BrinonHeHne noCTpOEHUs YIiIOB MEXAY IPSMBIMU, NPAMON U
IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMA 110  OIIMCAaHUK U
pacro3HaBaHUE UX HA MOJEIISX.

IIprmeHeHne MPU3HAKOB U CBOMCTB PACIIOIOKEHHUS IIPSMBIX U
IJTOCKOCTEN MPHU PEIICHUU 3a7a4.

N3o0pakeHne Ha pUCYHKAX U KOHCTPYUPOBaHUE HA MOJIEISX
MEPIICHAUKYJISIPOB U HAKJIOHHBIX K IUNIOCKOCTH, MPAMBIX,
MapaJuIeNIbHBIX IJIOCKOCTEN, YTJIOB MEXKY IIPSMOU U
MJIOCKOCTHIO U 0OOCHOBAHUE TTOCTPOCHHS.

Pemienne 3amay Ha BBIYMCICHHE TE€OMETPUUYECKUX BEIIWYHH.
OnucplBaHUE pacCTOSAHUS OT TOYKHU JI0 IUIOCKOCTH, OT MPSMOU
10 IJIOCKOCTH, MEXKITY IJIOCKOCTSIMH, MEXKITY
CKPCIIUBAIOIIUMUCI  TPAMBIMHA, MEXIYy I[POU3BOJBHBIMU
¢dburypamu B IpoCTPAHCTBE.

@opMyIMPOBaHUE U JIOKA3bIBAHHE OCHOBHBIX TEOPEM O
pacCTOSIHUSX (TEOpEM CYIIECTBOBAHUS, CBONCTBA).

Opa’XeHHE Ha YepTekax U MOJICISX PACCTOSIHUS U OOOCHOBAaHHE
CBOMX CyXJeHuh. OnpeneneHrne U BbIYMCICHUE PACCTOSHUMN B
npocTtpancTBe. [IpuMmenenue Gopmysl U TeopeMm IUIaHUMETPUU
JUISL pEILICHUS 3aa4.

O3HaKOMJICHHE C MOHSATHUEM MapajuIeIbHOIO MPOECKTUPOBAHUS U
ero cBoWcTBamMu. Dopmynuposarue meopemvl O HIOUAOU
OPMO2OHANLHOU NPOEKYUU MHO20Y20IbHUKA.

[MEHEHUE TEOPHH JIsl 0OOCHOBAHUS TTOCTPOSHUHN U BBIYUCIICHUH.
ApryMEHTUpPOBAaHHE  CBOMX  CYXJIEHMHA O  B3aUMHOM
PaCIOJIOKCHUH MPOCTPAHCTBEHHBIX (DUTYP

MHororpanHuk
u

Ommcanne u XapaKTEepUCTUKA pa3INYHBIX BUJIOB
MHOTOTPAHHUKOB, TIEPEYUCIICHUE X DJIEMEHTOB U CBOMCTB.
N3o0pakeHre MHOTOTPAHHUKOB U BBITIOJHEHUE MMOCTPOCHUS Ha
M300paKEHUSIX U MOJICISIX MHOTOTPAaHHUKOB.

BrpruuciieHrue JIMHEMHBIX 3JIEMEHTOB U YIJIOB B




MPOCTPAHCTBEHHBIX KOHPUTYpALUAX, APTYMEHTHPOBAHUE CBOUX
CYKJIeHUH. XapaKkTepuCTHUKa U U300paKEHHUE CeUeHUs,
pa3zeepmKu MHO202PAHHUKOG, BBIYMCIICHUE TUIOIIAICH
TTOBEPXHOCTEM.

[TocTpoenue mpocTelmmx ceueHuid KyOa, MpU3Mbl, MTHUPAMUJIBI.
[Ipumenenue (HakToB U CBEICHUM U3 TUIAHUMETPUHU.
O3HakoMJIEHHE C BUAAMU CUMMETPHUI B IPOCTPAHCTBE,
dbopmynrpoBaHUE ONPEICTICHUN U CBOMCTB. XapaKTEpUCTUKA
CUMMETPHHM TEJI BPALLIECHUS 1 MHOIOTPAHHUKOB.

[IprMeHeHne CBOMCTB CAMMETPHHN NIPH PELIEHUH 3a4a4.
Hcnonp3oBanue NpuoOpETeHHBIX 3HAHUN [T UCCIIEIOBAHUS U
MOJEIUPOBAHUS HECIIOKHBIX 3aa4.

N300paxeHne OCHOBHBIX MHOTOIPDAaHHHUKOB U BBIIIOJIHEHUE
PUCYHKOB I10 YCJIOBUSM 33184

Teman
TTOBEPXHOCTH
BpAICHUS

O3HakoMIIEHHE C BUJAMH Tell BpalleHus, (HopMyJIMpoBaHUE UX
OIPEJICIICHAN U CBOMCTB.

@opMyJIMpOBAaHUE TEOPEM O CEYEHUM MIapa IUIOCKOCTHIO U
IJIOCKOCTH, KacaTellbHOM K cepe.

XapakTepucTuKa U U300pakeHHe TeJl BPAIllEHUs, NX Pa3BEPTKH,
CEUYCHUSL.

Pemienne 3amay Ha MOCTPOEHUE CEUEHUMN, BBIYUCIICHUE JIMH,
paccTosiHU, yIJoB, miomaaei. lIpoBenenne aoka3aTebHBIX
paccyXAeHUM MPHU PEIICHUU 3a/1au.

[IpruMeHeHnEe CBOMCTB CHMMETPHUM MPH PELIEHUH 3a/1a4 Ha TeJla
BpaIlleHUsI, KOMOWHAIIUIO TEJ.

N300paskeHre OCHOBHBIX KPYTJIBIX TEJl U BBHIMOJHEHUE PUCYHKA
10 YCJIOBHIO 33/1a4H

N3mepenus B
reOMETPUU

O3HaKOMJICHHE C MTOHATHUSMU IIJIOMIAIU U 00BheMa, aKCHOMaMU U
CBOMCTBaMH.

Pemenne 3a1a4y Ha BEIYUCIICHUE TIOMIAACH TUIOCKUX (QUTYD C
MIPUMEHEHUEM COOTBETCTBYIOMMX (HOPMYT U (PaKTOB U3
IaHuMeTpur. MzydeHue TeopemM o0 BRIUUCICHUH 00bEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIICHUE 337]a4 HAa IPUMEHEHUE
dbopmyn BeiunciaeHuss 00beMoB. 3yuenue hopmyn ass
BBIYUCJICHUS TUIONIAEH MTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpAILICHUA.

O3HaKOMJIEHHE C METOJOM BBIUKMCIIEHUS TUIOIMIAAN MMOBEPXHOCTH
cheppl. Pememme 3amad Ha  BBIYMCICHHE  IUIOMIAJESH
MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ




Koopnunatel 1 | O3HakOoMJIeHHE C TIOHSITHEM BekTopa. M3ydeHue aexapToBOH

BCKTOPBbI CUCTCMBI KOOpAWHAT B IIPOCTPAHCTBC, ITOCTPOCHHUC

KOOPJIMHAT TOYEK.
Haxoxnenue ypaBHEHH OKpYKHOCTH, C(Hephl, MITOCKOCTH.
Boluncienue paccTossHUN MeXIy TOUKaMHu.

KOOPAMHAT BEKTOPA B IPOCTPAHCTBE, IPABUJI ACUCTBUM C
BEKTOPAaMHU, 33JaHHBIMU KOOPANHATAMM.
[IpumeHeHne Teoprn NpU PEIICHNUH 3a/1a4 HA ICUCTBUS C

BEKTOPHOI'0 YPAaBHEHUS NPSIMOU U TUIOCKOCTH. [Ipumenenne
TEOPHUU IIPU PEILIECHUH 3a/1a4 Ha JEUCTBUA C BEKTOPaMH,

BEJIMYMH YIJIOB U pacCTOAHUI. O3HAKOMJIEHUE C
JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aHMHOM
PACIIOJI0KEHUH NIPSIMBIX U INIOCKOCTEN C UCIOJIb30BAHUEM
BEKTOPOB

BEKTOpaMu. M3ydeHue CKamapHOTO MTPOU3BEICHUS BEKTOPOB,

110

3alaHHBIM KOOpAWHATaAM TOYCK H HHOCKOCTGﬁ, HaxXOXJICHUC

I/ISYLIGHI/IG CBOMCTB BCKTOPHBIX BCIIMYHH, IIPABUJI PA3JIOKCHUA
BCKTOPOB B TPCXMCPHOM IIPOCTPAHCTBE, IIPpABUJT HAXOXKIACHUA

KOOpI[I/IHaTHHﬁ MCTOA, IPUMCHCHHNUC BCKTOPOB JII BBIYUCICHUA

YYEBHO-METOJUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMDbI
YUYEBHOM U CHUIIJIUHBI <MATEMATHKA: AJITEBPA
N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A;
I'EOMETPUSA»

OcBoenue pabodeil mporpaMMbl y4eOHON AUCIUIUIMHBI «MartemaTuka:
anreOpa ¥ Havajla MaTeMaThuueckoro aHanuza; reomerpus» B TAIIOY HCO
«HoBocuOupcKkuii KO MapUKMaXxepCKOro MCKYCCTBA» MPOU3BOIAUTCS B
y4eOHOM KaOuHETe, B KOTOpOM oOecrnedeH oOydJaromumMcs CBOOOIHBIN
noctynn B MIHTepHET BO BpeMsi y4yeOHOro 3aHSTHUS W IEPUOJ BHEY4YEOHOMU
NeSITeTbHOCTH.

[Tomemnenne kabuHeTa YIOBIETBOpsSeT TpeOoBaHusiM CaHUTapHO-
snuaemMuosiornueckux npasui U HopmMaTtuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIICHO  THUIIOBEIM  OOOpYyJOBaHHWEM, YKa3aHHBIM B  HACTOSIIHX
TpeOOBaHUAX, B TOM YHCJE CIHECIUATU3UPOBAHHON ydeOHOM MeOenbo u
cpencTBaMu OOYYEHHs, JTOCTATOYHBIMHU JIJISl BBIMOJHEHUS TpeOOBaHUN K
YPOBHIO ITOATOTOBKU 00YJarOIIUXCs .

B kaOunetre umeercs MyJbTUMeAUHOE 00OpYyIOBaHHUE, MOCPEICTBOM
KOTOPOTO YYaCTHUKH 0Opa3oBaTENIbHOTO MPOIecca MOTYT MPOCMAaTpPUBATH
BU3YAJIbHYI0O WHGOPMAIMI0O TI0 MaTeMaTHKe, CO3/1aBaTh IPE3CHTAIINH,

! [Tucemo Munucrepcrsa oopasoBanus u Hayku PO or 24.11.2011 Ne MJ-1552/03 «O6 ocHaleHnu
00111€00pa30BaATEIbHBIX YUPEKICHUN YIeOHBIM B YIeOHO0-1a60paTOPHEIM 000Dy I0BAHLIEM.




BHJICOMATEPHUAITBI, HHBIC JOKYMEHTHI.

B cocraB yueOHO-METOIUYECKOTO U MAaTEepPUAIbHO-TEXHUYECKOTO
oOecrieueHus MporpaMmbl yueOHOM NUCHMIUIMHBI «Marematuka: anredopa u
HayaJla MaTeMaTUYECKOr0 aHalin3a; T€OMETPUS BXOJISIT:

+ MHOTO()YHKITMOHAJIbHBIN KOMIUJIEKC MTPENO1aBaTeNs;

- HarJsIHbIE TIOCOOMST (KOMIUIEKTHI YYE€OHBIX TaOJMIl, IIJIaKaToB,
MOPTPETOB BBIIAIOIIUXCS YUCHBIX-MATEMaTUKOB U JP.);

- “H(pOPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

+ DKPaHHO-3BYKOBBIC TTOCOOUS;

-+ KOMIUTICKT TE€XHHYECKOW JOKYMEHTAIlud, B TOM YHCJIC MacrlopTa Ha
cpenctBa OOyYeHHS, WHCTPYKIIMM TI0 WX UCIOJB30BAHUI0O M TEXHHUKE
0e30MacHOCTH;

- OmOmmoTeuyHbId GOHT.

B Oubmuoreunsii (GoHA BXOAAT YYEOHUKH, y4eOHO-METOIUYECKHE
koMIuiekTel (YMK), oOecrneunBaromue OCBOCHHE YUYEOHON JIUCIUILIMHBI
«Marematuka: anrebpa W Hayajga MaTEeMaTHYECKOTO aHaIu3a; TeOMETPUS,
PEKOMEHJIOBaHHbIE  WJIM  JOMYIIEHHbIE  JJIi  HUCIOJb30BaHUS B
npodeccuoHaNbHBIX 00pa30BaTEIbHBIX OpPraHU3aIUsAX, pPeaTUu3yIoIuX 00-
pa3oBaTeNbHYIO0 MPOrpaMMy CpeHEero o0IIero oOpa3oBaHUS B Mpejesax
ocBoenus [ITTKPC na 6a3ze ocHOBHOTO 00111€TO 00pa30BaHuUs.

bubnuoTeunbiit (HOHA MOMOJHEH SHIMKIONEIUSIMU, CIPABOYHUKAMU,
Hay4YHOM, HAYYHO-TIONYJISIPHOW U IPYTOW JIUTEPATypOU 110 MATEMAaTHKE.

B  mpouecce ocBoeHus — mporpaMMbl  y4eOHOM — JUCHUIUIMHBI
«MaremaTuka: anrebpa W Hadajga MaTEeMAaTHYECKOTO aHAIM3a; TEOMETPHS
CTYICHTBI HWMEIOT JIOCTYNl K OJJICKTPOHHBIM YyYeOHBIM MaTepHaliaM II0
MaTeMaThKe, HMEIONIMMCS B CBOOOJHOM JocTyne B ceTu MHTEepHeT
(27IEeKTPOHHBIM KHUTaM, PAKTUKyMaM, TecTam, Marepuaiam EI'D u ap.).



PEKOMEHIAYEMAS JIUTEPATYPA
st cTyieHToB

1. AnumoB IILA. m gap. Maremartuka: airebpa W Hayajga MaTeMaTHYeCKOTro
aHanu3a, reomerpus. Anrebpa W Hayajga MaTEMaTUYECKOro aHanu3a (0a30BbIA U
yriyoneHHsi ypoBan).10—11 kmaccel. — M., 2017.

2. Atanacan JI. C., byty3oB B. @., Kagomiies C. b. u n1p. Maremaruka: anredpa u
Hayajga MaTeMaTH4yecKkoro ananusa. [eomerpusa. I'eomerpust (0a3oBbId U
yriryosensbiit yposuu). 10—11 kmaces. — M., 2018.

3. bammakoB M. WM. Marematuka: anrebpa u Hadaja MaTeMaTHYECKOTO aHAJIH3a,
F€OMETpUS: YYEOHUK i1 CTYJEHTOB MNPOPECCHOHAIBHBIX 00pa30BATEIbHBIX
opraHu3anmii, ocBanBarmux npodeccun u cnenuanbaoctu CI10. — M.,2017

4. bammmakoB M. . MaremaTuka: anrebpa v Hayajda MaTeMaTUYECKOrO aHAIIN3a,
reometpus: COOpHUK 3ahad MpOQMIbHONW HaIpaBiICHHOCTH: y4eb. rmocoOue Jyis
CTYJICHTOB TMPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3alMi, OCBaWBAIOIINX
npodeccun u cneruanbHoctu CI10. — M., 2017.

5. bammmakoB M. . MatemaTuka: anredpa v Havajla MaTeMaTHUYECKOTO aHAJN3a,
reoMeTpus: 3aJadyHuK: Yy4yeO. MocoOMe s CTYJIEHTOB MNpPO(EeCCHOHANIbHBIX
o0Opa3oBaTeNbHbIX OpraHu3allnii, ocBanBarolux npodeccuu u cneruaibHoctu CIIO.
— M., 2017.

6. baimvakor M.M. Marematuka: anreOpa u Hadajga MaTEMaTHYECKOTO aHAJM3a,
Te€OMETPHS: DONEeKTPOHHBIA  y4e0.-MEeTO/I. KOMIUIEKC Il  CTYACHTOB
poeCCUOHANIBHBIX 00Pa30BaTENIbHBIX OpPraHU3allii, OCBaMBAaIOIIMX Hpodeccuu u
cneruanbHoctu CIIO. — M., 2015.

7. barmvakoB M.M. Marematuka (6a308BsIil ypoBeHs). 10 kmacc. — M., 2018.

8. bammmakoB M.H. Matematuka (6a30BbIil ypoBeHs). 11 kmacc. — M., 2018.

9. bammmakoB M.U. AnreGpa u Havana aHanmza, reometpus. 10 xjmacc. — M.,
2019.

10. baimvakoB M.M. Marematuka (6a30Bbiii ypoBeHb). 11 kimacc. COOpHHK 3aja4:
y4e6. mocoobue. — M., 2019.

11. T'yceB B.A., I'puropseB C.I'., IBonruna C.B. Marematuka s npodeccuii u
CHEIUATBLHOCTEH COLMATbHO-?KOHOMHYECKOTO TpOo(uiis: y4yeOHUK IJisi CTYJEHTOB
npodeccruoHanbHbIX 00pa30BaTEIbHBIX OpraHU3aIiil, OCBAUBAIOIIUX MPOPECCUU U
cneruanbHocTu CITIO. — M., 2019.

12. Komsirua FO.M., TkaueBa M.B, ®eneposa H.E. u np. Maremartuka: anrebpa u
Hayajga MaTeMaTUYEeCKOTo aHanu3a. AnreOpa M Hayajga MaTeMaTUYECKOro aHalln3a
(6azoBbIM U yrayOneHnnbld ypoBHM). 10 kmacc / mox pea. A.b. XKwxkuenko. — M.,
2019.

13. Konssrun FO.M., TkaueBa M.B., ®enepora H.E. u n1p. Marematuka: anrebpa u
Hayaja MaTEeMaTUYEeCKOTO aHanu3a. AnreOpa W Hadajga MaTeMaTUYECKOTO aHalln3a

(6a3oBbIil U yriyoOnenHslid ypoBHH). 11 knace / mox pen. A.b. Xwmkuenko. — M.,
2019.

st npenogaBareJiei

1. O6 obpazoBannu B Poccuiickoit @enepanuu: deaep. 3akoH oT 29.12. 2012 No



273-D3 (B A€HCTB. pex.)

2. [lpuxa3 MunucrepctBa o6pazoBanust U Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPXKIACHUH (PEelepaIbHOTO TOCYJIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHIapTa
cpeaHero (IOJHOro) o0IIero 00pa3oBaHus».

3. [Ipukaz MunucrepctBa oOpazoBanust u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMH n3MeHeHuil B [Ipuka3 MunucrepcTBa o0OpasoBanus U Hayku Poccuiickoit
Oenepaniuun = ot 17.05.2012 Ne 413  «“O06 yrtBepxkaeHuu (denepasbHOTO
rocyJapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa CcpeaHero (MOJIHOro) OOIIero
00pa3oBaHus».

4. Tlpukaz MunucrepctBa oOpa3zoBanus U Hayku P® ot 31 nexabpst 2015 1. Ne
1578 "O BHeceHUM U3MEHEHHH B (hellepaibHbIN FOCYJapCTBEHHBIN 00pa3oBaTEIbHBIN
CTaHAApT CPeHEro o0IIero o0pa3oBaHusi, yTBEPKACHHBIA MprUKa3zoM MUHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mast 2012 . Ne 413"

5.Ilucemo JlemapTameHTa TOCYJApPCTBEHHOW TMOJUTUKU B cdepe MOATOTOBKU
pabounx kagapoB u JII1O Munucrepcta obpazoBanus U Hayku PD ot 17.03.2015 Ne
06-259 «PexomeHmanmu no opraHu3aluy MOJyUeHHUsI CPETHETO OOIIeTr0 0Opa3oBaHus
B IIpe/ielIax OCBOEHHUS 00pa30BaTENIbHBIX MPOTpaMM CPEIHEr0 MPOPECCHOHAIBHOIO
oOpa3oBaHMsl Ha 0a3e OCHOBHOIO OOIIEro 0Opa3oBaHUs C YYETOM TpEeOOBAHMIA
(denepabHbIX TOCYAAPCTBEHHBIX O0pPAa30BaTENbHBIX CTAHIAPTOB U MOJIy4aeMOU
1poheCCUH WK CICIHAILHOCTH CPEeIHEro IIpoecCHoOHAILHOI0 00pa30oBaHUI).

6. [IpumepHasi oOcCHOBHas o0Opa3oBaTelibHasl MporpaMMa CpPEIHEro OOIIero
oOpa3oBaHMsl, OJ0OpeHHass peueHueM (eaepaJbHOro y4yeOHO-METOIUYECKOTO
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