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[Iporpamma pazpaborana:

— B COOTBETCTBUM C (pefepajJbHbIM TOCYJApCTBEHHBIM CTaHAAPTOM CPEIHETO
npodeccuonansHoro oopasopanus 43.01.02. «ITapukmaxepy,

— B COOTBETCTBUU C (peiepalbHbBIM T'OCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM CPEJHET0 00IIero 00pa3oBaHus,

— B cooTBeTrcTBUM C¢ PexomenmamusaMu 1o opranusanuu noixydyeHus COO B
npeaenax ocBoeHusi oopazoBarenbHbix HporpamMm CIIO na 6aze OOO ¢ yuerom
tpeboBanuii ®I'OC u nomyvyaemoit npodeccun wiu crnenuanbHoctu CIIO (mucbmo
JlenapramMeHTa rocyJapCTBEHHON MOJUTUKH B cepe MOATOTOBKU pabouuXx KaJpoB U
JI1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259) (B pen. 2017r.),

— B COOTBETCTBUU ¢ VMHCTPYKTMBHO-METOAMYECKHMM IUCBMOM II0 OpraHU3aluu
OPUMEHEHUS  COBPEMEHHBIX  METOAMK M INPOrpaMM  IPENOJaBaHUS IO
0011e00pa3oBaTeNbHBIM JTUCIUILUIMHAM B CHUCTEME CPEIHEro Mpo¢ecCHOHAIBHOTO
o0pa3oBaHMsl, YYHUTHIBAIOIIMX OOpa3oBaTeNbHbIE MOTPEOHOCTH OOYYAIOIIMXCS
oOpa3oBaTeNbHBIX  OpraHu3alui,  pealu3ylolUX  HPOrpaMMbl  CPEIHEro
npodeccuoHanbHOr0  oOpasoBaHusl (mucbMO JlemapTaMeHTa TrocyAapCTBEHHOU
nomutuku B chepe CIIO U 11O Munnpocsenienust Poccun ot 20.07.2020 Ne 05-
772),

— ¢ yueroM [IpumepHOIl OCHOBHOM 00pa30BATENbHON NPOrpPAMMBI CPEIHETO
oOmero  oOpa3oBaHusi, OJOOpPEHHOW  pemieHueM  (enepanbHOro  ydeOHO-
METOIMYECKOr0 OOBEIUHEHUs MO OoO0IIeMy o0pa3oBaHUIO (IIPOTOKON OT 28 HIOHA
2016 1. Ne 2/16-3),

— ¢ yueroM Konuenuuu npenoaaBaHusi 001eo0Opa3oBaTeNbHBIX AUCHUIUIMH C
ydueToM mpodeccuonanbHoil HampasieHHocTu mnporpamm CIIO, peannsyeMbix Ha
6a3ze OO0 (pacnopspkenue Munnpocsemenus: Poccun ot 30.04.2021 Ne P-98

— B cooTBeTcTBUU ¢ yueOHBbIM mianoM ["ATIOY HCO «HoBocubupckuit Kosiemk
NapUKMaxepcKoro UCKYCCTBay,

[Iporpamma paccMOTpeHa Ha  3aceJaHMM  METOJIMYECKOM  KOMHUCCUU
npenonaBareneid yueOHbix muctmmuiiH 30 aBrycra 2021 1. (Ilpotoxom Nel),
PEKOMEHI0BaHa JIJIsl IPaKTUYECKOTO PUMEHEHHUs B y4eOHOM IpoIiecce.
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1. HOACHUTEJIBHASA 3AIINCKA

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  MPOTrpaMMy CpEAHEro oOIiero oOpa3oBaHHs B Mpeaenax
OCBOCHHS TPOTPAMMBI TIOJTOTOBKH KBaJTU(DUIIMPOBAHHBIX pPabOYMX, CIIyXKaIIuX
(ITIMKPC) o mpodeccum CITO 43.01.02. «[Tapukmaxep» Ha 0a3e OCHOBHOT'O OOIIETO
o0pa3oBaHUs.

PaGouass mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemgnero
oO1ero 00pa3oBaHusl, MPEIBSIBISAEMBIX K CTPYKTYpE, COJACPKAHUIO U pe3yJibTaTaM
OCBOCHMSI  y4yeOHOM  gucuuruimHbel  «Maremaruka», B COOTBETCTBUU  C
PexomeHmanusiMu MO OpraHU3AlMK TOJYYEHUs CPEIHEro oO0Iiero oOpa3oBaHUs B
npenenax OCBOEHHUs 00pa3oBaTENbHBIX MPOTrpaMM CPeaHero MpodecCuOHAIBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C Y4YETOM TpeOOBaHMIA
denepanbHbIX TOCYAApCTBEHHBIX OO0pPa30BaTENIbHBIX CTAHIAPTOB U MOJy4aeMOU
npodeccun Wik mpodeccur cpeaHero npodeccuoHaabHOTO 00pa3oBaHUs (ITHCHMO
JlenaprameHTa rocyAapCTBEHHOW MOJUTUKH B cepe MOATOTOBKU pabouuX KaJpoB U
JIIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom I[IpumepHoii
OCHOBHOM  00pa3oBaTeIbHOM MpPOrpamMMbl  CpelHEero olmiero o0pa3oBaHus,
0/100peHHON pelieHneM (denepaabHOro y4eOHO-METOANYECKOTO OObEANMHEHUS 10
ob1emy oo6pazoBanuto (mpotokost oT 28 uroHsa 2016 r. Ne 2/16-3).

Copnepxkanne mporpamMmbl  «MaremaTthkay HalpaBiICHO Ha JOCTHKCHHE
CIICIYIOIINX LEIICH:

« obecrieueHre chOPMUPOBAHHOCTH MPEJCTABICHUN O COLUAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaX CTAHOBIICHUS MAaTEMATUKHU;

o obecrieueHue CHOPMUPOBAHHOCTH  JIOTUYECKOTO,  AITOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIIILJICHUS;

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

o oOOecrieueHue C(HOPMUPOBAHHOCTU MPEACTABICHUNA O MaTeMaTHUKE KaK YacTH
00IIeYeIOBeUeCKO KYJIbTYpPhl, YHHBEPCAIBHOM S3bIKE HAyKH, ITO3BOJISIOIIEM
OTHCHIBATHh M U3yUYaTh PEATbHBIC TTPOIIECCHI U SIBJICHUS.

B paGouyro mporpamMmy BKJIIOYEHO COJEp)KaHHE, HANpaBIEHHOE Ha
dbopMHupOBaHWE Yy CTYACHTOB KOMIICTCHIIMA, HEOOXOJMMBIX [JII Ka4eCTBEHHOTO
ocBoenus [ITTKPC nHa 6a3ze ocHOBHOTO 00111€r0 00pa30BaHus € MOIYYEHUEM CPETHETO
oO1ero o6pa3oBaHwsl.

PaGouast mporpamMMa MOKET HCIOIB30BATHCA IPYTUMHU MPO(ECCHOHATEHBIMU
00pa3oBaTeNbHBIMU OPTaHU3AIUSAMU, PEATH3YIONTIMU 00pa30BaTEIbHYIO IPOTrPaMMy
cpeaHero oomero oopazoBanus B peaenax ocsoenus ITITKPC.



1.1 OBIIASI XAPAKTEPUCTHKA YYEBHOW TUCIUTIIMHBI
«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 MATEeMaTHKU UMEET CBOM OCOOCHHOCTU B COOTBETCTBUU
C COLIMAJIbHO-?KOHOMHYECKUM TIpoduiieM MpopecCuoOHAIBHOTO 00pa30BaHUsl.

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

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

OOmue uenu wW3y4yeHUus MaTEeMaTUKU TPAJAUIMOHHO peaju3yloTcs B
YETHIPEX HAINPABICHUIX:

1) obmiee npencTaBieHne 00 UACIX U METOJIAX MATEMATHKH;

2) MHTEJUICKTyalIbHOE Pa3BUTHE;

3) oBnajicHUEe HEOOXOJUMBIMU KOHKPETHBIMH 3HAHUSIMHU U YMCHUSMH;

4) BOCITUTATEIILHOE BO3JICHCTBHE.

[Tpodunuzanus neneil MareMaTH4eckoro oOpa3oBaHUsl OTpa)kaeTcs Ha
BBIOOpE MPUOPUTETOB B OPraHU3aLMU YUeOHON JEATEIbHOCTH O0YYarOMIMXCS.
Br16op nenen CMEILAETCs B IIParMaTUYeCKOM  HaIlpaBJICHUH,
MPEAyCMaTPUBAIOIIEM YCHJIEHHE M PACIIMPEHUE MPHUKIATHOTO XapakTepa
M3YUYCHHUS MaTEeMaTHKH, IPEUMYILIECTBEHHON OpUEHTaLUU Ha
AJTOPUTMUAYECKUN CTUJIb MMO3HABATEIBHOU JAESTEIIbHOCTH.

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

¢ BBIOOPOM PA3TUYHBIX MOIXO00B K BBEACHUIO OCHOBHBIX TTOHSITHIA;

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

o oOoraimieHueM CHeKTpa CTuJell y4eOHOW NeATeNbHOCTH 3a CYET
COTJIaCOBAHUS C BEIYIIMMHU JICSITEIIbHOCTHRIMU XapaKTePUCTUKaMHU BEIOpaHHOMN
npodeccun / CenuaaIbHOCTH.

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

o OOIIEH cHUCTEMbl 3HAaHUW: COAEpKATEIbHbIE MPUMEPHl MCIOIb30BAHUS
MaTEMaTUYECKUX U U METOJO0B B MPO(eCCUOHATBHOU IeATETbHOCTH;

o YMEHHUH: pa3inyue B ypOBHE TPeOOBAaHUN K CIOKHOCTH MPUMEHSIEMbIX
aJITOPUTMOB,;

e TPAKTUYECKOTO WCTOJIB30BAHUS MPUOOPETEHHBIX 3HAHUW U YMEHHIA:



WMHANBUAYATbHOTO Y4€OHOTO OMbITa B MOCTPOCHUU MAaTEMAaTHUECKUX MOJENEH,
BBIIIOJIHEHUH UCCIIEOBATENBCKUX MPOEKTOB.

Takum o0pazoMm, peanu3anusi CcolaepKaHus Y4eOHOM JUCIMILTUHBI
OPUEHTHPYET Ha MPUOPUTETHYIO POJb MPOLECCYATBbHBIX XapaKTEPUCTHUK
y4eOHON paloThl, 3aBUCALIMX OT COIMAIBHO-IKOHOMHYECKOTO Tpodus,
MOJIyYeHHsI OMbITa HCIIOJNb30BAHUS MAaTEeMaTUKU B COJAEPKATEIbHBIX U
npodeccHoHanbHO 3HAYMMBIX Uil OyAyIIMX TEXHOJIOTOB CHUTyalusiX 10
CpaBHEHUIO C (POPMaATBHO-YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU
o0yueHus.

Copnepxanue y4yeOHOM IUCIUIUIMHBI pa3paOOTaHO B COOTBETCTBHM C
OCHOBHBIMHU COJEPKATEIbHBIMH JIMHUAMH O0YUEHUS MATEMATHKE:

o anreOpanueckas JHMHHS, BKIIOUYAIONIAs CHCTEMAaTH3allMI0 CBEICHUN O
YUCIax; HM3y4YEHHE HOBBIX M OOOOIIEHHE paHee HW3YUYEHHBIX Olepanui
(BO3BElIEHME B CTEIEHb, W3BJICUECHHUE KOPHS, JOrapu(MuUpOBaHHE, CHUHYC,
KOCHHYC, TAHT'€HC, KOTAHT€HC U OOpaTHbIE K HUM); U3YUYEHHE HOBBIX BHUJIOB
YUCJIOBBIX BBIPAKEHHH U  (QOpPMYJ; COBEPIICHCTBOBAHUE MMPAKTUYECKHUX
HaBBIKOB U BBIYUCIMUTEIIBHON KYJBTYpPbl, PACULIMPEHHE U COBEPUICHCTBOBAHUE
anredpanvecKkoro ammapara, c(OpMHUpOBAaHHOIO B OCHOBHOW WIKOJIE, U €rO
NPUMEHEHHUE K PEIICHUIO0 MAaTEMATUYECKUX U MPUKIIAIHBIX 3a/1a4;

o TEOPETUKO-(PYHKIMOHAIbHAS JIMHUSA, BKJIIOYAIOLIAs CHUCTEMATH3aLUI0 U
pacliipeHre CBEIEeHUHM O (YHKUMSIX, COBEpPUICHCTBOBAHHE TIpadUyecKux
YMEHUH; 3HAKOMCTBO C OCHOBHBIMHU HJESIMH M METOJAMH MaTEMaTUYECKOTO
aHaiM3a B 00beMe, MO3BOJISIOLIEM HCCIENOBAaTh AJIEMEHTapHble (DyHKUUU U
pemiaTh MPOCTEHIINE TeOMETpUYECKUe, (PU3MYECKUE M JIPyTUe IMPUKIATHbIE
3a/1auu;

o JIMHUA YypPaBHEHUH M HEPABEHCTB, OCHOBAHHAs HAa TOCTPOEHUU W
UCCJIEI0BAHUH MaTEMaTUYECKUX MOJEJIeH, nepeceKaroasics C
anreOpandyecko M TEOPETUKO-(DYHKIIMOHATLHON JIMHUSMU M BKJIHOYAOLIAs
Pa3BUTHE M COBEPIIEHCTBOBAHWE TEXHUKH aNreOpanyecKkux MpeoOpa3oBaHUid
IUI pelIeHUs YpaBHEHUI, HEPABEHCTB U cUCTEM; (POpMHpPOBaHHUE CIIOCOOHOCTH
CTPOUTBH U UCCIEA0BATH MPOCTEMIINE MATEMATHYECKUE MOJEIU NIPU PEUICHUU
MPUKJIAJAHBIX 33724, 33/1a4 U3 CMEKHBIX U CHEIUAIbHBIX JUCITUIUINH,

o TEOMETpPHYECKasl JIMHUS, BKJIIOYAIOIIAsl HAIJISJHBIE MPEACTABICHUS O
IPOCTPAHCTBEHHBIX (Urypax W H3YYEHHE HUX CBOWMCTB, (OPMUPOBAHUE U
pa3BUTHE  NPOCTPAHCTBEHHOTO  BOOOpa)KEHUS,  pa3BUTHE  CIIOCOOOB
IF€OMETPUYECKUX H3MEpPEHUIN, KOOPAMHATHOTO M BEKTOPHOIO METOAOB [
pelIeHns: MaTeMaTUYECKUX U MPUKIAIHBIX 3a/1a4;

o CTOXAaCTHYECKasi JIMHUS, OCHOBaHHAs Ha pa3BUTUU KOMOWHATOPHBIX
yMEHUH, MPEACTaBICHUN O BEPOATHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX
OKPY>KaIoILEeT0 MUPA.

Paznensl (TeMbl), BKIIOYEHHBIE B COJCp)KaHHE Y4EOHOM MUCIUILIMHEI,
ABJISIFOTCS OOIIMMU JUIsl BceX mpoduiieit nmpodeccroHanbHOro 00pa3oBaHus U
npu Bcex oObeMax y4eOHOro BPEMEHM HE3aBHCHMO OT TOTO, SIBJISIETCS 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
npopuIIbHON yueOHOM TUCUUILTUHBI, KOHTPOJIIO HE MOJICKHUT.

1.2 MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEEHOM ILJIAHE

VYuebnas  aucnurmmHa — «Marematuka: — anreOpa M Havaia
MaTEMaTUYECKOTO aHalii3a; TEOMETpHUs» SBISETCA YYEOHBIM TPEIMETOM
o0s3aTebHON MpeaMeTHOM obiactu «Matematuka u uHdopmatukay OILOC
cpeaHero oo1ero oopa3oBaHus.

B TAIIOY HCO «HoBocubupckuii KOJJIEIK IMapUKMaxepcKoro
HCKYCCTBa», peau3yIoleM 00pa30BaTelbHYIO0 MPOrpaMMy CpPEIHEro OOIIero
obpazoBanus B mpenenax ocBoeHus I[IIIKPC na 6a3e ocHOBHOro 00IIeTro
oOpa3oBaHus, yueOHas auciuiuimHa «MaremaTukay  U3y4yaeTcs 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 00s3aTeNbHBIX MpeaMeTHbix obnacteit ®I'OC cpemgnero
obmero odpaszopanus, 11 mpodeccun CIIO «ITapuxmaxepy.

1.3 PE3YJIBTATHI OCBOEHUS YYEFHOU JUCIUILIVHBI

1.3.1 JIn4uHOCTHBIE Pe3yabTAThI

JInuHOCTHBIE pe3yJbTaThl B cepe OTHOLIEHUI yyamuxcs K cede, K
CBOEMY 310POBbI0, K IO3HAHUIO CeOs:

. OpPUEHTAIMSl YYalllUXCsl Ha JOCTHKEHHE JIMYHOIO CYACThs,
peaM3alil0  TO3UTUBHBIX KWU3HECHHBIX TMEPCIEKTHB, HWHULMATUBHOCTb,



KPEaTUBHOCTb, TOTOBHOCTh u CIIOCOOHOCTH K JUYHOCTHOMY
CaMOOTIPEICIICHHIO, CIIOCOOHOCTh CTABUTh IIEJIM U CTPOUTD KU3HCHHBIC TUTAHBL;

. TOTOBHOCTh U CIOCOOHOCTH OO€CHeunuTh ce0€ U CBOMM OJIU3KUM
JOCTOMHYK0 JKM3Hb B IMPOLECCE CAMOCTOATEIBHOM, TBOPYECKOW U
OTBETCTBEHHOU JEATEIBHOCTH;

. TOTOBHOCTh M CIHOCOOHOCThH y4allluXCsl K OTCTAaMBaHUIO JIMYHOTO
JIOCTOMHCTBA,  COOCTBEHHOTO  MHEHHMs, TOTOBHOCTh U  CIIOCOOHOCTh
BbIpa0aThIBaTh COOCTBEHHYIO MO3MIMI0 MO OTHOIICHHIO K OOIIECTBEHHO-
MOJINTUYECKUM COOBITUSIM MPOIUIOTO M HACTOSIIET0 Ha OCHOBE OCO3HAHUS U
OCMBICJICHUSI UICTOPUH, TYXOBHBIX [IEHHOCTEN U JOCTUKEHUW HAILIEH CTPAHBIL;

. TOTOBHOCTh M CIHOCOOHOCTh YyYalllMXCS K CaMOPAa3BUTUIO U
CaMOBOCTIMTAHUIO B COOTBETCTBHU C OOIICUCTOBECYCCKUMU IICHHOCTIMH U
uaeaaMu  TPaKITAHCKOTO  OOIEecTBa, TMOTPEOHOCT, B (DU3UYECKOM

CaMOCOBEPIIICHCTBOBAHUH, 3aHSATHUIX CIIOPTUBHO-037I0POBUTEIIEHOM
JESITeTbHOCTBIO;
. NPUHATHE W pean3alusl IIEHHOCTEH 3J0pOBOTO U 0O€301acHOTO

oOpasza >XH3HHU, OEpekHOE, OTBETCTBEHHOEC W KOMIIETEHTHOE OTHOIIEHHE K
COOCTBEHHOMY (PM3UYECKOMY U IICUXOJIOTUYECKOMY 3/I0POBBIO;

. HEMPUSATUE BPEIHBIX MPUBBIYEK: KypeHUs, YIOTpeOICHUS
aJIKOr0Jisl, HAPKOTHKOB.

JIMYHOCTHBIE pe3yJbTaThl B c(pepe OTHOLIEHUN yyamuxces K Poccun
Kak K Poaune (OTeuecTBy):

. poccuiickas  WIACHTUYHOCTb, CIHOCOOHOCTh K  OCO3HAHUIO
POCCUHCKON  HJEHTUYHOCTH B  MOJHUKYJIBTYPHOM  COLIMYME, YYBCTBO
MPUYACTHOCTU K HCTOPUKO-KYJIBTYPHOH OOIIHOCTH POCCHUHCKOrO Hapoaa u
cynp0e Poccuu, marpuoTusMm, TOTOBHOCTh K CHyKeHHIO (OTedecTBy, €ro
3aIlUTE;

. YBOKEHHE K CBOEMY HAapOJy, YyBCTBO OTBETCTBEHHOCTH IEpe]
Ponuuon, ropmocty 3a cBoM Kpal, cBow PoamHy, mponuioe W HacTosmiee
MHOTOHAI[MOHAIBHOTO Hapoaa Poccum, yBakeHHME K TOCYJIapCTBEHHBIM
cuMBoaMm (repo, diar, rTuMH);

. dbopMHpOBaHHE  YBAKEHMSI K  PYCCKOMY  S3BIKY  Kak
roCyJIapCTBEHHOMY s13bIKy Poccuiickont denepanuu, sSBISIOMIEMYCS OCHOBOM
POCCHICKON  WACHTHYHOCTH W  TJIaBHBIM  ()AaKTOPOM  HAIIMOHAIBLHOTO
CaMOOIIPEACIICHUS;

. BOCIIUTAHUE YBAXKEHUS K KYJIbType, S3bIKaMm, TpagulusiM U
o0OblYasiM HapoJI0B, TIpokuBaroIIKX B Poccutickoit deneparnum.

JIuuHoCTHBIE pe3yabTaThl B cepe OTHOIIEHUI YUYANTUXCH K 3aKOHY,
rocyJAapcTBy H K rpaxJaaHCKOMYy 001IIeCTBY:

. IPOKIAHCTBEHHOCTh, TpaKJaHCKas TMO3WIUS aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHa POCCHMCKOTO OOIIECTBa, OCO3HAIOUIETO CBOMU
KOHCTUTYLIMOHHBIE TpaBa ©  OOS3aHHOCTH, YBAXalOIIETO 3aKOH W
MPaBONOPSAI0K, OCOZHAHHO MPUHUMAIOLIETO TPAJAUIMOHHBIE HAIIMOHAJIbHBIE U



o0IIEYeI0BEYECKHE TYMaHUCTUYECKME M JIEMOKPAaTUYECKHE LIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOU KU3HU;

. NPU3HAHWE HE OTYYXJAAEMOCTH OCHOBHBIX IIpaB U CBOOOJ
YEJI0BEKA, KOTOPBIE NPUHAIIEKAT KAKIOMY OT POXKACHHUSA, TOTOBHOCTH K
OCYIIIECTBIICHUIO COOCTBEHHBIX IIPaB U CBOOOJ 0€3 HapyIlEeHUs MpaB U CBOOO
APYTUX JIUL, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE IIpaBa U CBOOOIbI UEIOBEKA
U TpaXJIaHUWHA COIVIACHO OOIIECNPU3HAHHBIM MPUHIUIAM U  HOpPMaM
MEXAYHAapOJHOro npaBa M B coorBercTBUM ¢ KoHcturynumenn Poccuiickoit
denepanny, IpaBoBasi U NOJUTUYECKAs TPAMOTHOCTH;

. MHUPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOLIECTBEHHOM NPAaKTUKH, OCHOBAaHHOE Ha JIHAJIOre
KyJbTYp, a TaKKe Pa3IUYHBIX (OpPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHME
CBOETr0 MECTA B MOJUKYJIBTYPHOM MUDE;

. WHTEPUOPHU3ALMSA  LIEHHOCTEM JEMOKPATUM W  COLMAIbHOMN
COJIMTAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY pPETrYJIMPOBAHUI0 OTHOLIEHWU B
IPYIIIE WIA COUUAIIBHOW OPraHU3ALNH;

. TOTOBHOCTh OOYy4YalIIUXCA K KOHCTPYKTHBHOMY YYacTHIO B
OPUHATUU PEUICHUH, 3aTParuBalIIUX UX IpaBa U UHTEPECHI, B TOM YHCIE B
pa3auuHbIX (opMax OOILIECTBEHHOM CaMOOPTraHU3allu{, CaMOYyIpaBlIeHUS,
OOLIECTBEHHO 3HAUUMOH J1€ATEIbHOCTH;

. OPUBEPKEHHOCTh UM  HHTEPHALMOHAIM3Ma,  JAPYKOBI,
PaBEHCTBA, B3aMMOIIOMOIIM HApPOJOB; BOCIUTAHUE YBAXKUTEIBHOIO OTHOILIECHUS
K HalWMOHAIBHOMY JIOCTOMHCTBY JIOJAEH, WX YyBCTBAM, PEIUTHO3HBIM
yOeKICHUSM;

. TOTOBHOCTh oOyyJaronmxcs IIPOTUBOCTOSITH UJEOJIOTUI
AKCTpEMHU3MA, HAIMOHAIN3MA, KCEHO(DOOUU; KOPPYNLHUH; AUCKPUMUHALIUU T10
COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAMOHAJIBHBIM MPU3HAKaM U JIPYTHUM
HETaTUBHBIM COLIUAIILHBIM SIBICHUSIM.

JInyHocTHBIE pe3yabTarbl B cepe OTHOLICHMH Y4YalIMXCH C
OKPYXKAIOIUMH JIOAbMU:

. HPAaBCTBEHHOE CO3HAHME M IIOBEICHHE HA OCHOBE YCBOCHMS
OOlIeUeIOBEYECKUX LIEHHOCTEHW, TOJEPAHTHOTO CO3HAHHS W TIOBEIECHHUS B
HOJIUKYJIbTYPHOM MHUpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH AUAJIOT C APYTUMHU
JIOAbMH, JOCTUraTh B HEM B3aMMOIOHMMAHHWS, HAXOAWUTH OOILIME LETU U
COTPYAHMYATH JUISl UX JOCTHKEHUS,

. NPUHATHE I'YMaHHCTHYECKUX LIEHHOCTEH, OCO3HAHHOE,
YBAXUTEIbHOE U JOOpOKENAaTEIbHOE OTHOUIEHUE K APYrOMYy YEJIOBEKY, €ro
MHEHHI0, MUPOBO33PEHUIO;

. CIIOCOOHOCTh K COMNEPEKUBAHUIO U (HOPMHUPOBAHUE MO3UTUBHOIO
OTHOLIEHUS K JIOAAM, B TOM UYHCIE€ K JMOAM C OIPAaHUYCHHBIMHU
BO3MOXHOCTSIMU 370POBbSl M HWHBAJIUJAM; OEpEXHOE, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIICHHE K (PU3MYECKOMY U TCHUXOJOTUYECKOMY 310POBBIO
IOPYTUX JIIOJIEH, YMEHUE OKa3bIBAaTh NEPBYIO TOMOIILb;



. dbopMHpOBaHWE BBIPAKCHHONW B TOBEICHWW HPABCTBEHHOU
MO3UIIMA, B TOM WYHCIE CIOCOOHOCTH K CO3HATEIhHOMY BBIOOPY 100pa,
HPAaBCTBEHHOTO  CO3HAHWSI W  TIOBEJICHMS HAa  OCHOBE  YCBOCHHS
00I111eUeNIOBEUECKUX IIEHHOCTE M HPABCTBEHHBIX YYBCTB (YECTH, JOJITa,
CIIPaBENIUBOCTU, MUJIOCEPIUS U IPYKEI0o0Us);

. pa3BUTHE KOMIETEHUUA COTPYJHHYECTBA CO CBEPCTHHUKAMHU,
B3pOCIBIMU B 00pa3oBaTelbHOM, OOIIECTBEHHO TOJIE3HOM, Yy4eOHO-
UCCIIEN0BATENbCKOM, MPOEKTHON U IPYTUX BUAAX ESATEIBHOCTH.

JINYHOCTHBIE Ppe3yabTaTbl B cdepe OTHOIIEHUH Y4YalUuXcsl K
OKPY/KaLIEeMy MHUPY, ’KUBOW NPUPOIE, XYA0KECTBEHHOM KYJIbType:

. MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKW, 3HAYUMOCTH HAYKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPYECTBY, BJAJICHUEC JIOCTOBEPHOW HWHPOpPMAMEH O  TEPEIOBBIX
JOCTUKEHUSX UM OTKPBITUSAX  MHPOBOM W OTEUECTBEHHOM  HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

. TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHUIO, B TOM YHCIE
caM000pa30BaHUIO, HA MPOTSKEHUU BCEH JKU3HU; CO3HATEIIBHOE OTHOIIEHHUE K
HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEIIHON MPo(ecCHOHaNbHON U
OOIIIECTBEHHOM JCSATEIIbHOCTH;

. AKOJIOTHYECKasl KYJIbTypa, OEpeskHOE OTHOIIEHUS K POJTHOM 3eMIIe,
npupoAHbIM OoraTcTBaM Poccuu W Mupa; MOHMMaHHUE BIUSHUS COIMAIBHO-
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBLHOM CpPEIbl,
OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOAHBIX PECYPCOB; YMEHHUS U HABBIKU
Pa3yMHOTO IPUPOAOIIOIb30BAHUS;

. ACTETUYECKOE OTHOIICHUSI K MHUPY, TOTOBHOCTh K 3CTETUYECKOMY
00yCTpOICTBY COOCTBEHHOTO ObITA.

JInyHOCTHBIE pe3yJIbTaThI B c(pepe OTHOLIEHHH YYalIMXCH K ceMbe U
POAMTEIAM, B TOM YHCJI€ MOATOTOBKA K CeMEHOM KU3HU:

. OTBETCTBEHHOE OTHOUIEHWE K CO3JaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOI'O IPUHATHS LIECHHOCTEW CEMENMHOM KU3HU;
. MOJIOKUTENBHBIA 00pa3 CeMbH, POAUTENbCTBA (OTIIOBCTBA U

MAaTEpPUHCTBA), UHTEPUOPU3ALIUS TPATUIIMOHHBIX CEMEUHBIX LIEHHOCTEM.

JIM4HOCTHBIE pe3ybTAaThl B c()epe OTHOIIEHUSI YYAIMXCS K TPYAY,
B cepe cOUAITBHO-IKOHOMUYECKUX OTHOILIEHHWH:

. yBa)XXEHHE KO BceM hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE
CBOCH COOCTBEHHOCTH,

. OCO3HAaHHBIA BBIOOP Oyayuield mnpodeccun Kak MyTh U COCO0
peanu3aiuu COOCTBEHHBIX )KU3HEHHBIX IJIAHOB;

. FOTOBHOCTh  YYalllUXCid K  TPYJAOBOM  mpodeccuoHaIbHON
NEATeIbHOCTH KaK K BO3MOXKHOCTM y4acTHSi B PEUICHUM JIUYHBIX,
00I11IeCTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TTPOOJIEM;

. MOTPEOHOCTh TPYAMUTHCS, YBaXKEHHWE K TPYIy M JIOISIM Tpyja,
TPYJIOBBIM JOCTIDKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE
OTHOIIIEHUE K Pa3HbIM BUIAM TPYJIOBOU JIEATEIbHOCTH;
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. TOTOBHOCTh K CaMOOOCITYXMBaHHIO, BKJIIOYas OOydyeHHEe U
BBITIOJTHEHUE TOMAIIHUX 00sI3aHHOCTEH.

JInuHOCTHBIE pe3yJabTaThbl B cepe ¢puzuveckoro,
NMCUXO0JOTHYECKOr0, CONMAJIBHOIO W aKaJAeMH4YeCKOro 0Jiaromoydus
y4almuxcs:

. busznyeckoe, AMOIMOHAIBHO-TICUXOJOTUYECKOE,  COLMAJIbHOE

Oylarormoylyuyrde ydJammxcsi B OJKM3HM YUPEXKACHUS, OIIYIICHHE JIeThbMHU
0C30IacCHOCTH H  TICHMXOJIOTHYECKOTO  KoMdopTa,  HHPOPMAIMOHHOMN
0€30ITaCHOCTH.

1.3.2 MeTanpeaMeTHbIe Pe3yJabTAThI

MeTtanpeameTHble  pe3yabTaThl  MPEACTaBICHBI TpeMsl TpyMIaMu
YHHUBEpCaTbHBIX YueOHbIX aeiictuii (Y'Y ).

Pery/siTUBHBbIE YHUBepCaJbHbIEe yUeOHbIe JAeiicTBUS

BbINyCKHUK HAYYHUTCS:

J CaMOCTOATCIIBHO OIIPCACIIATh LCJIM, 3aJdaBaTb IIapaMCTPbl U
KpUTCpUH, 110 KOTOPBIM MOXKXHO OIPCACIINTD, UTO LHCJIb JOCTUTHYTA,
U OLCHUBATH BO3MOJXHBIC ITOCIICACTBUA JOCTHIKCHHA MOCTaBJICHHOMN

Oocjan B ACATCIBHOCTH, COOCTBEHHOM >KWU3HHM U JKU3HHU OKPYZKaromux J'II-OI[Gﬁ,
OCHOBBIBAsICh HAa C006pa)I(eHPIHX 9THKH U MOpaJIH;

. CTaBHUTDb u q)OpMYJII/IpOBaTL COOCTBEHHEIC 3aJa4n B
O6pa3OBaT€HBHOﬁ ACATCIIbHOCTH U JKU3HCHHBIX CUTYAIIUAX,
. OOCHUBATL  PCCYPCHI, B TOM 4YHCIIC BpEMA H  OPYIHUC

HeMaTepHaIbHBIE PECYypChl, HEOOXOIUMBIC JIsl JIOCTMXKEHUSI TOCTABICHHOMN
LEIIN;

. BBIOMpPATh MYTh JOCTHKEHHUS LENTW, IUIAHUPOBATh pELICHUE
MOCTAaBJICHHBIX 3aJa4, ONTUMHU3UPYS MaTepHAJIbHbIE U HeMaTepHaJIbHbIE
3aTpaThl;

. OpraHu30BbIBaTh 3(PPEKTUBHBIA MOUCK PECYPCOB, HEOOXOIUMBIX
JUTSL TOCTH KEHUS TIOCTABJICHHOM LENH;

. COMOCTABIIATh  IOJYYEHHBI  pe3yJibTaT  JEATEIBbHOCTH  C

IIOCTABJIEHHOW 3apaHee LENbIO.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

BhInyCKHMK HAYYHUTCH:

. HCKAaTh U HAXOJIUTh 0000IIEHHBIE CITOCOOBI PEIICHUS 3a]1a4, B TOM
YHCIie, OCYIIECTBIATh Pa3BEPHYTHIM MH(POPMAIIMOHHBIN TMOUCK M CTaBUTH Ha
€ro OCHOBE HOBbIE (YueOHbIEC U MMO3HABATENIbHbBIE) 3a]]aUH;

. KPUTHYECKH OIICHUBATh W HWHTEPIPETUPOBATH HHMOpPMALMIO C
pa3HBIX TMO3ULIMKM, pacrmo3HaBaTh M  (PUKCHUpOBaTh MPOTUBOPEUYUS B
UH()OPMAIIMOHHBIX UCTOYHUKAX;

. WCIIOJIB30BaTh PA3JIMYHBIC MOJEIBLHO-CXEMAaTUYECKUE CPENICTBA
JUISL  TIpEACTABJICHUs] CYIIECTBEHHBIX CBSI3¢M M OTHOIIEHUM, a TaKke
MIPOTUBOPEYHA, BHISBICHHBIX B HH)OPMAIIMOHHBIX NCTOYHHUKAX;
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. HaxXOJUTh U NMPUBOJUTH KPUTUYECKHE APTyMEHThl B OTHOLIEHUH
JNEUCTBUM W CYXKIEHUW JPYroro; CIOKOMHO W pPa3yMHO OTHOCUTBCS K
KPUTHYECKHM 3aMEYaHHsIM B  OTHOILICHUM COOCTBEHHOTO  CYXKICHHS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

. BBIXOJIUTh 32 paMKH YYEOHOro TMpeAMeTa U OCYIIECTBIISTH
LEJICHAIIPABIICHHBIM MOUCK BO3MOXHOCTEN JIJIs1 IIUPOKOTO MEPEHOCA CPEACTB U
CIIOCOOOB JACUCTBUS;

. BBICTpPaWBaTh MHAUBUIYAIBbHYIO 00pa30BaTENIbHYIO TPACKTOPHIO,
YUUTBIBAsE OTPAaHUYEHUS CO CTOPOHBI JPYIMX YYACTHUKOB U PECYPCHBIE
OTPaHUYCHUS;

. MEHATh W YJEpPKUBaTh pa3Hble IMO3WLIHWHM B IO3HABATEJIHbHON
NEATEIIBHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpCaJbHbIe YueOHbIe 1eiCTBHUA

BbInyCKHMK HAYYMTCH:

. OCYILECTBIJIATh JAEJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH,
TaK U CO B3pOCIBIMH (KaK BHYTpPH 00pa30BaTEIbHON OpraHu3aliy, Tak 1 3a ee
npejaesiaMu), NoA0MpaTh NAPTHEPOB I JEJIOBOM KOMMYHHMKAIIMU UCXOMAS W3
CO0OpaxXeHUI pe3yIbTAaTUBHOCTU B3aUMOJICHCTBUS, a HE JINYHBIX CUMITAaTUH;

. OpU  OCYIIECTBICHMM  TIPYyNIoBOW  paboOThl  OBITH  Kak
PYKOBOIMTENEM, TaK U YIEHOM KOMaH[bl B Pa3HbIX pOJIAX (FE€HEepaTop HJEH,
KPUTHK, UCTIOJIHUTENb, BHICTYNAIOLIUHN, SKCTIEPT U T.1.);

. KOOPAMHHUPOBATh U BBINOJHATH pabOTy B YCJIOBUSAX PEalbHOrO,
BUPTYaJIbHOI'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

. Pa3BEPHYTO, JIOTUYHO M TOYHO M3JIaraTb CBOIO TOYKY 3pPEHHS C
MCIIOJIb30BAaHUEM AJIEKBATHBIX (YCTHBIX U TUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

. pacno3HaBaTh KOH(MJIUKTOI€HHBbIE CHUTyallUM M MPeAoTBpalaTh
KOH(JIUKTBI 0 WX akTUBHOM  (ha3bl, BBICTpaWBaTh JEJIOBYID U
o0pa3oBaTeNbHyl0 KOMMYHHUKAIMIO, H30eras JUYHOCTHBIX  OLIEHOYHBIX
CYXICHUM.

1.3.3 llpeameTHbIe pe3yabTAThl 0CBOEHUA Y4eOHOI TN CHUILTUHBI
«MaremaTuka»

1.3.3.1 C uensro YCIICIITHOTO  MPOAOJDKEHUSI 00pa3oBaHUS 10
CIICIIMATBHOCTSIM, CBSI3aHHBIM C MPUKJIQHBIM HCIIOJIb30BAHHUEM MaTeMaTHKH

BpinmyckHUK HA IPOGUIBLHOM YPOBHE HAYYHMTCH!

JIEMEHTDI TEOPHY MHOKECTB H MaTEMATHUYECKOM JJOTHKH

- CBOOOIHO OMEpUPOBATH MOHATHSAMU: KOHEUHOE MHOKECTBO, DJIEMEHT
MHO>ECTBa, TOJMHOXXECTBO, IepeceueHue, OOBECIUHEHHUE U Pa3HOCTh
MHOKECTB, YHMCJOBBICE MHOKECTBA Ha KOOPAMHATHOM MPSIMOM, OTPE3OK,
WHTEPBAJI, MOJyUHTEPBAJ, MPOMEXKYTOK C BBIKOJIOTOM TOYKOM, rpaduueckoe
MPEICTABIEHUE MHOXECTB Ha KOOPAMHATHOW IJIOCKOCTH;
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- 3aJaBaTb MHOXXECTBAa NEPEUYUCICHUEM H XapPaKTEPUCTUYECKUM
CBOIMCTBOM,;

- OIEpHUpPOBATh NMOHATUSMU: YTBEPKIACHHE, OTPUIIAHUE YTBEPKICHUA,
WCTUHHBIC U JIOKHBIC YTBEP)KICHUS, NMPUUYMHA, CIEJICTBUE, YACTHBIN CIly4yau
00111eT0 YTBEPKACHUS, KOHTPIIPUMED;

- IPOBEPATH MPUHAJICIKHOCTD FJIEMEHTAa MHOYKECTBY;

- HaAXOJUTh TNepeceYeHue U OOBEIUHEHHE MHOXKECTB, B TOM YHCIIE
IpEeACTaBICHHBIX TpaUyecK Ha YHUCIOBOM NpsAMOM M Ha KOOPJAMHATHOM
IJIOCKOCTH;

- TNPOBOAUTH JIOKA3aTCNIbHBIE PACCYXIACHUA JUII  OOOCHOBaHUSI
WCTUHHOCTH YTBEPKICHUM.

B noBce1HEBHOM >KM3HU M IPU M3YYCHUHU JIPYTUX NPEAMETOB:

- WCHOJIb30BaTh YMCJIOBBIE MHOXECTBA HA KOOPAWUHATHOW MPSAMON U Ha
KOOPJIMHATHOM IUIOCKOCTH JIJIs1 ONMCAHUSI PeabHbBIX MTPOLECCOB U SBJICHUI;

- IPOBOAUTH JI0KA3aTEIbHBIE PACCYKACHUS B CUTYAIUAX MMOBCEIHEBHOU
YKA3HU, TIPYU PEIICHUH 33]1a4 U3 APYTUX MPEIMETOB

Yucjia 1 BbIpaKeHHUsl

- CBOOOJHO OnepupoBaTh MOHATHUSIMH: HATyPAIbHOE YHCIIO, MHOYKECTBO
HaTypaJIbHBIX YHCE, 1[eJI0€ YUCII0, MHOXKECTBO IIEIBIX YHCel, OOBIKHOBEHHAS
npoOb, JecATUYHAsE JpoOb, CMEIIAHHOE 4YHCIIO0, pallMOHAJbHOE YHCIIO,
MHO>KECTBO PAlMOHAIIBHBIX YHUCEJI, UPPALNMOHATIBHOE YHUCIIO, KOPEHb CTEICHU
n, JCMCTBUTEIBHOE  YMCIIO, MHOXECTBO  JCMCTBUTCIBHBIX  YHCEII,
FEOMETPUYECKAsT HHTEPHPETALMS HATYPAIbHBIX, IEIbIX, pPAMOHAIBHBIX,
JNIEUCTBUTEILHBIX YMCEI;

- TOHUMaTh M OOBSACHATH PpA3HUILY MEXKAY MO3UIMOHHON U
HEMO3HUI[MOHHON CUCTEeMaMH 3aIliCH YHCEJT,;

- TIEPEBOJIUTH YKCJIa U3 OJHOM CUCTEMBI 3alKUCH (CUCTEMBbI CUUCIICHUS) B
APYTYIO;

- JIOKa3blBaTh M HCIIOJb30BaTh IPU3HAKH JCJIMMOCTH CYMMBI M
MIPOU3BECHUS MPU BBIMIOJHEHUY BBIYMCICHUN Y PEIICHUM 3a/aY;

- BBINOJIHATH OKPYTJICHUE PAMOHAIBHBIX U UPPANMOHAIBHBIX YHUCET C
3aJaHHOM TOYHOCTBIO;

- CpaBHUBATh JICHCTBUTEIIbHBIC YHCIIA PA3HBIMH CIIOCOOAMH;

- yHOpsAOYMBaATH YMCIIA, 3alMCaHHbIE B BHJE OOBIKHOBECHHON W
JNECATUYHON JIPOOH, YKCIIa, 3alMCAaHHbIE ¢ UCII0JIb30BaHUEM apU(PMETHUUIECCKOTO
KBaJI[paTHOTO KOPHS, KOPHEW CTeneHu OOoJIbIIe 2;

- Haxoauth HOJI u HOK pa3HbiMu crioco0aMu U KUCTIOB30BaTh UX MPU
pellIeHUY 3a]ay;

- BBITIOJIHATH BBIUYUCIICHUS U MPE0OPa30BaHUS BBIPAXKEHUM, COJIEPHKAITUX
JNEUCTBUTENIBHBIC YMCIIA, B TOM YUCIIE€ KOPHU HATYpaJbHBIX CTENECHEMH;

- BBINOJHATH  CTaHJAPTHBIE  TOXICCTBEHHBbIE  IMPeoOpa3oBaHUS
TPUTOHOMETPHUYECKUX, JOrapu(PMUUYCCKHX, CTENCHHBIX, HPPAIMOHAIBHBIX
BBIPAKCHU M.
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B noBceHEBHOW KU3HU U TPU U3YYEHHUH IPYTUX NPEIMETOB:

- BBIMOJHATh U OOBSCHATH CPABHEHHE PE3YyJbTAaTOB BBIUMCICHHUA NpU
pEIICHNUH TPAKTUYECKUX 3a7ad, B TOM YHKCJIEC MPUOIMKEHHBIX BBIYMCICHUM,
HCIIOJIb3YSl pa3HbIe CIIOCOOBI CPABHEHUIA;

- 3aIIUCBHIBaTh, CPABHUBATh, OKPYIJIATH

YUCJIOBBIE JAHHBIC PEAJIBHBIX BEIMYHMH C HCIOJIB30BAHUEM DPa3HbIX
CUCTEM U3MEPEHHSI,

- COCTaBJISITh U OLICHUBATh PA3HBIMU CIOCOOAMU YHMCIIOBBIE BBIPAKEHUS
[PU PELICHUH NPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB

YpaBHeHHS U HEPABEHCTBA

- CBo0OomHO oOmepupoBaTh MOHATUAMU: YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIBHBIE YPAaBHEHUSI U HEPABEHCTBA, YPaBHEHME, SIBISIOLICECS
CIEACTBUEM JIPYTOr0 YpPaBHEHMS, YPAaBHEHUs, PABHOCHIIBHBIE Ha MHOECTBE,
paBHOCWJIbHBIE TPEOOPA30BAHMS YPAaBHEHUI;

- pelath pa3Hble BUIbl YPABHEHH U HEPABEHCTB U UX CHCTEM, B TOM
YuCJie HEKOTOpble ypaBHEHUs 3-U u 4-i1 cTeneHel, ApoOHO-pallMOHAIBHBIE U
UPpaLHOHAJIbHBIE,

- OBJIAJICTh OCHOBHBIMH THUIIAMHU I[OKAa3aTEIbHBIX, JIOTrApU(PMUUYECKUX,
UPPALOHAIBHBIX, CTEIICHHBIX YPABHEHUN WM HEPABEHCTB W CTAHIAPTHBIMU
METO/IAMH UX PELICHUN U IPUMEHATH UX IPU PELICHUHN 3a/1a4;

- IPUMEHATH TeopeMy be3y K peleHno ypaBHEHU;

- NPUMEHATH TeopeMy Buera il pemeHuss HEKOTOPHIX YpPaBHEHMM
CTEIICHH BBIIIE BTOPOM;

- TIOHMMAaTh CMBICI TEOPEM O PABHOCWIbHBIX W HEPABHOCUIIBHBIX
npeo0pa30BaHUAX YPAaBHEHUI U YMETh UX JI0KA3bIBATh;

- BJaJETh METOJAaMH PEIICHUS YPAaBHEHUW, HEPABEHCTB U UX CHUCTEM,
YMETh BEIOMPATHh METOJ pelIEHUsI 1 00OCHOBBIBATH CBOU BBIOOD;

- UCIOJIb30BaTh METOJ| MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB, B TOM
quciie ApOoOHO-pAallMOHAJIBHBIX M BKJIIOYAIOMIUX B ce0s HppaluOHAIIbHBIE
BBIPAKEHUS,

- pewaTh aiaredpanyecKkue ypaBHEHHs] U HEPaBEHCTBA U MX CHCTEMBI C
napameTpaMu anreOpandecKuM U rpa@uueckuM METO/IaMH;

- BJIAJICTh Pa3HbIMU METOJIaMH JI0KA3aTeJIbCTBA HEPABEHCTB;

- peliaTh YpaBHEHHUS B LIEJIBIX YUCIAX;

- “300pa)kaTh MHOKECTBAa Ha IUIOCKOCTH, 3aJaBa€Mble YpaBHEHUSIMH,
HEPaBEHCTBAMM M X CUCTEMaMU;

- CBOOOJHO WHCHOJB30BATh TOXKIECTBEHHbIE MpeoOpa3oBaHus MpuU
pELICHUY YPAaBHEHUN U CUCTEM YpPaBHEHUN

B noBce1HeBHOM MKU3HU W TPU U3YUYECHUH IPYTUX MPEIMETOB:

- COCTaBJISITh U pEIIaTh YPAaBHEHHUS, HEPABEHCTBA, MX CHUCTEMbI NpHU
pEelIeHUH 3a7a4 IPYTUX YUYEOHBIX MPEIMETOB;
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- BBINOJIHATH OLIEHKY IPaBAONOA00Us pe3ybTaToOB, MOJy4YaeMbIX MPHU
pPELIEHUH PA3JIMYHBIX YPaBHEHUM, HEPABEHCTB M HMX CHUCTEM IPU PELICHHUU
3a/1a4y APyTUX y4eOHBIX IPEIMETOB;

- COCTaBJAATh U pellaThb YPAaBHEHHSI M HEPABEHCTBA C MapamMeTpaMH Mpu
pElIeHUH 33124 IPYTUX YYEOHBIX MPEIMETOB;

- COCTaBJISITh YPABHEHUE, HEPABEHCTBO WJIM MX CUCTEMY, ONKCHIBAIOIINE
peaJbHYI0 CHUTYallMI0 WM NOPUKIAIHYIO 3ajady, HWHTEPIPETUPOBATH
MIOJIyYEHHBIE PE3YIIbTATHI;

- HWCNOJb30BaTh MPOTPAMMHBIE CPEACTBA IPU PELUICHUH OTIAEIbHBIX
KJIACCOB YPABHEHUI U HEPABEHCTB

DYyHKIUU
- BrnageTs MOHATHSMU: 3aBUCHUMOCTh BEJIMYWH, (DYHKITUS, apTyMEHT U

3HauYeHHEe (PYHKLIHUH, 00JACTh ONMPEACIICHUS U MHOYKECTBO 3HaYEHUN (YHKIIUH,
rpa@uk 3aBUCUMOCTH, Tpaduk QyHKIMH, HYJId QYHKIUH, OPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3pacTaHUE Ha YMCIOBOM IPOMEKYTKE, yObIBAaHHE Ha
YUCJIOBOM IPOMEKYTKE, HAauOOJbIee U HaMMEHbIIee 3HaYeHUE (QYHKIHUH Ha
YUCIIOBOM IPOMEXYTKE, Nepuoaudyeckas (QYHKIMs, MEpUOJ, YETHas U
HeueTHas (QyHKIUHU; YMETh IPUMEHATh 3T MOHATHUS IPU PELICHUH 3a1a4;

- BJIAJICTh MOHATUEM CTENEHHAas (PYHKLMS; CTPOUTH €€ IpaduK U yMETh
OPUMEHATH CBOICTBA CTENEHHON (DYHKLIMU NPU PEIICHUH 33/1a4;

- BJIAJICTh NOHATUSAMHU IOKa3aTenbHas (PyHKUUS, HKCIIOHEHTAa; CTPOUTH
UX rpauKkd U yMeThb HPHUMEHATHh CBOWCTBA IOKa3aTEeIbHOM (PYHKIMHM MpU
pELIeHUH 3a/a4;

- BJIAQJETh MOHATHEM JIorapupmudeckas QyHKIHs; CTPOUTH €€ Tpaduk U
YMETh MPUMEHSThH CBOWMCTBA JOrapu(MUUECKON PYHKIIMK TPH PEIICHNH 3a]1aY;

- BIAJeTh MOHATHSAMH TPUTOHOMETpUYECKHE (YHKIMHU; CTPOUTH HX
rpaduky ¥ yMETh MPUMEHSATH CBONCTBA TPUTOHOMETPHUYECKHX (PYHKIMHA TpU
pELIeHUH 3aa4;

- BJIaJIETh NOHATHEM O0OpaTHas (QYHKUUS; MPUMEHATH ITO MOHSATHE IpU
pEIICHNH 3a/1aY;

- TNPUMEHSATh NpPU pEHICHUH 3a/ad CBOMCTBA (DYHKLMIA: YETHOCTb,
NePUOAUYHOCTh, OTPAHUYEHHOCTH;

- IPUMEHATH NPHU PEIICHUH 3a/1a4 TpeoOpa3zoBaHus rpa@uKoB (HyHKIIHIA;

- BJIaJI€Th MOHATUSMHU YUCIIOBas MOCJIEI0BATEIbHOCTD, apu(MeTnyecKas
U reOMeTpuYecKasi Iporpeccus;

- TOpUMEHITh TMpH pEIIeHWHd 3a7ad CBOWCTBA W  NPUBHAKHU
apu(pMETUYECKON U TeOMETPUUECKOM MPOrpeccuil.

B moBceIHeBHOM JKM3HU U TP MU3YUCHUH IPYTHX YUEOHBIX MIPEIMETOB:

- OTIpEACNATh MO TpaduKaM M MCIOJIB30BaTh AJISl PEIICHUS MPHUKIIATHBIX
3a/la4 CBOMCTBA pEAJIbHBIX MPOIECCOB M 3aBUCUMOCTEH (HauOoOJbIIME U
HaMEHbBINME 3HAUCHHUsS, MPOMEXKYTKH BO3pACTaHUS U YOBIBaHUS (PYHKIIHH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA, aCUMITOTHI, TOUKU Mepernda, nepuo u T.11.);
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- UHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUECKOU
CUTYaLlUU;.

- ompenensaTh 1m0  rpadukaM  TPOCTEUIINE  XapaKTePUCTUKU
MEPUOINYECKUX TPOIECCOB B OMOJIOTHH, YKOHOMHUKE, MY3BIKE, PAIHOCBSI3H U
1p. (aMIuIMTYy1a, IEPUOJ U T.11.)

I'eomeTpus
- Brnagerp reomMeTpuUECKMMHM TOHATHSIMM MpPU PEIICHUM 3ajad |

IPOBEJACHUHM MaTEMaTHUYECKUX PACCyKICHUM;

- CaMOCTOSITEJIBHO (POPMYJIUPOBATh OIpPENETICHUS] TE€OMETPUUECKHUX
¢uryp, BBIIBUTaTh TUIOTE3bI O HOBBIX CBOMCTBAX U  TMPHU3HAKAX
reoMeTpuueckux (GUryp u 000OCHOBBIBAThH MJIH ONPOBEPrarh ux, 00001IaTh WK
KOHKPETHU3UPOBAaTh pe3yJbTaThl HAa HOBBIX Kiaccax (uryp, MpoBOJUTH B
HECJIOKHBIX CITydasx KiacCu(pUKauuo GUryp rmno pa3imdHbIM OCHOBAHUSIM;

- UCCJENOBAaTh YEpPTEX M, BKIOYass KOMOWHAaUMM (QUTYp, U3BJIEKATh,
MHTEPHPETUPOBATh U MPeoOpa3oBbIBaTh MH(OpPMAIMIO, MPEICTABICHHYIO Ha
YepTexKax;

- pemarh 3aJadyd TIEOMETPUYECKOIO COAECpP)KAaHWA, B TOM 4YHCIE B
CUTyallMsIX, KOrJa aiIrOpuTM pELICHHs HE CIEIyeT SBHO W3 YCIOBUS,
BBIMOJHATH  HEOOXOAUMBbIE NIl pEIIeHUs  3aJauyd  JIOTIOJHUTEIbHBIE
HOCTPOEHUS, UCCIIEIOBaTh BO3MOKHOCTh IPUMEHEHUsI TeopeM U (popmyn ams
peuieHus 3a1ay;

- YMETh (OPMYJIUPOBATH U TI0KA3bIBATh T€OMETPUUECKUE YTBEPKICHNUS;

- BJAACTh IMOHATUSAMH CTEPEOMETPUM: IMpU3Ma, NapajlieNenunen,
nvpamuja, TeTpa’ip;

- UMEThb NPEICTaBICHUS 00 aKCMOMax CTEPEOMETPHUM U CIIEJCTBUAX W3
HUX U YMETbh IPUMEHSATh UX MPU PEIICHUH 3a]a4;

- yYMEThb CTPOHUTh CEYEHUS MHOTOTPAaHHUKOB C HCIOJIb30BAHUEM
Pa3IMYHBIX METOJIOB, B TOM YHCJIE€ U METOJIA CJIE/IOB;

- UMETh MPEACTABJICHUE O CKPEIIMBAIOIIUXCS MPSAMBIX B IPOCTPAHCTBE U
YMETh HaXOJUTh YIOJI U PACCTOSIHUE MEXy HUMU;

- IOPUMEHATH TEOPEMBI O MAPAJUIEIBHOCTH IMPSAMBIX M IIOCKOCTEW B
IPOCTPAHCTBE IIPU PELICHUU 3a/1a4;

- YMETb NPUMEHSATH MapajyieibHOe MPOECKTUPOBAHUE JJII U300paKEeHUs
duryp;

- YMETh NPUMEHSTHh MEPHNEHAUKYSIPHOCTU NMPSAMONW M IIOCKOCTH IPU
pELIeHUH 3aa4;

- BJIaJIETh MOHSATUSIMUA OPTOTOHAJIBLHOE MPOEKTUPOBAHUE, HAKJIOHHBIE U
UX MPOEKIUHU, YMETh MPUMEHATH TEOPEMY O TpeX NEPHEeHIUKYJApax MpHU
pElIeHUH 3aa4;

- BJIQJICTh TOHSATUSIMU PACCTOSIHUE MEXIy (UrypaMu B MPOCTPAHCTBE,
oO1IMi NepreHIUKYISAP ABYX CKPEUIMBAIOIIMUXCS MPSIMBIX U YMETh MPUMEHSITh
UX MPU PELLICHUH 3a/1a4;

16



- BJIAJIETh TOHATHEM YTOJ MEXAY HNPSAMOA U IUIOCKOCTBIO U YMETh
IIPUMEHSTH €ro NPU PELICHNH 3a/a4;

- BJIAJIETh TOHATUSAMH JBYIPAHHBIM YIOJI, YTOJ MEXAY IIJIOCKOCTSMH,
IIEPIICHIUKYJISIPHBIE INIOCKOCTA U YMETh IPUMEHSATH UX IIPU PELICHUU 3a/1a4;

- BJIAQJETh MOHATHAMM [IPU3Ma, NapAJIICJICNUIIE] U IPUMEHATh CBOKCTBA
napaJyIeJIeMIe1a IPU PEeIICHUN 33]1ay;

- BJIAJICTh NOHATHEM IPAMOYTOJIbHBIM IMapajuleJenunes, U MPUMEHATh
€ro IIpY peLICHUN 3a/1ad4;

- BJaACTb INOHATUSAMU INHMPAMHJA, BHIBl IHUpPaMUI, DIIEMEHTHI
IPaBUJIBHOW MUPAMUBI U YMETh IPUMEHSATh UX IIPU PELICHNH 33/1a4;

- HUMEThb MPEICTaBIEHUWE O Teopeme OJinepa, MPaBUIbHBIX
MHOT'OTPAaHHHKAX;

- BJIAJICTh NOHATHEM IUIOIIAIA TOBEPXHOCTE MHOTOTPAHHUKOB U YMETh
IIPUMEHSTH €r0 NPU PEUICHUH 3a/1a4;

- BJIAJICTh MOHATHIMU TeJla BpalleHus (UMIUHAP, KOHYC, map u cdepa),
UX CEYEHUs U YMETh IPUMEHATH UX IIPY PEUICHUN 3a/1a4;

- BJIAJIETh TOHATUSAMH KacCaTeJIbHbIE NPSAMBIE M IUIOCKOCTH U YMETh
IIPUMEHSATH UX IPU PELICHUU 3a1aY;

- UMETh NPEJCTaBICHUS O BIMCAHHBIX U OMMCAaHHBIX chepax U yMeThb
IIPUMEHSATH UX IPU PELICHUU 3a1aY;

B noBceHEBHOW KU3HU U IPU U3YYEHUU IPYTUX NPEAMETOB:

- COCTaBJATh C MCIOJIb30BAaHUEM CBOMCTB TIE€OMETPUYECKUX (QUryp
MaTeMaTU4eCKUE MOJEIU Ul PELICHMs 3aJay IPAKTUYECKOIo Xapakrepa M
3a1a4 W3 CMEXKHBIX JUCHUIUIMH, MCCIENOBAaTh MOJNYYEHHBIE MOJEIN U
HMHTEPIIPETUPOBATH PE3YJIBTAT

JIeMEHTbI MATEMATHYECKOI0 aHAJIU3a

- Brnagerp moHATHEM OECKOHEYHO YyOBIBAarOIIAas TEOMETpUYECKas
MIPOTPECCHS M YMETh MPUMEHSTH €T0 MPU PEIICHUH 3a/1a9;

- MPUMEHSTD JIJIS PEIICHUS 32729 TCOPHUIO MPEJICIIOB;

- BJIAJE€Th MOHATHSIMHU OECKOHEUYHO OOJbIIME M OECKOHEYHO Malble
YUCJIOBBIC TIOCIICIOBATEIBHOCTH U YMETh CPaBHUBATh OCCKOHEYHO OOJIBIITNE U
0OECKOHEUYHO MaJjbl€ MOCJIEN0BATEILHOCTH,

- BIIQJIETh TOHATUSAMHM: MPOM3BOJHAS (PYHKIIMM B TOYKE, IPOM3BOJIHAS
INGSINIVIH

- BRIYHMCIISITH IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIIMK M UX KOMOWHAIIHA;

- HccleIoBaTh QYHKIIMA HAa MOHOTOHHOCTH M SKCTPEMYMBEI;

- CTpouTh TrpadKH W MPUMEHATH K PEHICHUIO 3a7a4, B TOM YHUCIE C
apamMeTpoM;

- BJAJCTh TOHATHEM KacaTelbHas K Trpaduky (QYHKIUH U yMETh
PUMEHSTH €T0 TIPH PEIICHUH 3a]1a4;

- BJIaJICTh TIOHATUSAMHU TepBoOOpa3Has (YHKIUSA, ONpeACICHHBIN
HHTETpa,
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- mpuMeHATh TeopeMmy Hrprorona—JleiiOHMIIa W ee CIeACTBUSA IS
pelIeHus 3a1ay.

B nmoBcegHEBHOM KU3HHU U IIPU H3YUYCHUH JIPYTUX VUICOHBIX IPEIMETOB:

- pemarh NPUKIAJHBIE 3aJadd ©W3 OWONOTHH, (U3UKHA, XUMUH,
SKOHOMHUKHM W  JPYTMX T[PEIMETOB, CBA3AHHBIE C  HCCIEAOBAHUEM
XapaKTEPUCTHK MPOLIECCOB;

- UHTEPIIPETUPOBATH MOJYUYECHHBIEC PE3YIbTAThI

CTaTHCTHKA H TEOPHS BEPOSATHOCTEH, JJOrHKA M KOMOMHATOPHKA

- OmnepupoBaTh OCHOBHBIMHM OIKCATEIBHBIMU  XapaKTEPUCTUKAMHU
YHICIIOBOTO Habopa, MOHSATHEM TeHepajibHas COBOKYMHOCTb M BBIOOPKOW U3
HEe;

- ONEPUPOBAThH MOHITHAMU: YAaCTOTA M BEPOATHOCTH COOBITHSA, CyMMa U
MIPOU3BEICHNE BEPOSTHOCTEH, BBIYHCIATH BEPOSITHOCTH COOBITHH Ha OCHOBE
[OJICYETA YKCIIa UCXOJI0B;

- BJIQJETh OCHOBHBIMH TIOHSATHUSMH KOMOWHATOPUKA W YMETh WX
MIPUMEHSTH TIPH PEIICHUH 3a]1a4;

- UIMEThH TIPEJCTaBICHUE 00 OCHOBAX TCOPUU BEPOSITHOCTEH;

- UMETh TNPEJACTABJICHHUE O JIHUCKPETHBIX M HEMPEPBIBHBIX CIIyYalHbIX
BEJIMYMHAX W PacCHpeeICHUSAX, O HE3aBUCUMOCTH CITyYalHbIX BEJIMUNH,

- UMETh NPEACTABICHHE O MATEMaTHUYECKOM OXKHUJIAHWH WU JHCIICPCUH
CITy4YalHBIX BEJIUYUH;

- UMETh IPEACTaBJICHHE O COBMECTHBIX pacCIpeeieHUIX CIIyJalHbIX
BEJIUYHNH;

- TIOHMMAaTh CYTh 3aKOHa OOJIBIIUX YHCEI W BBIOOPOYHOTO METOMA
M3MEPEHNS BEPOATHOCTEM;

- AMETh TPEACTABICHUE O HOPMAJILHOM PACTPEACICHHN U TMpUMEpax
HOPMAJTBHO PACTIPEICICHHBIX CIIyYaiHBIX BEIMYHH,

- AIMETh MPEJCTABICHUE O KOPPEIISAIHNH CITyJIaifHBIX BEITHYNH.

B noBsceiHEBHOM JKU3HU U IPU U3YYEHUHN IPYTUX IPEIMETOB:

- BBIYMCIISITH WJIM OIICHUBATH BEPOSITHOCTH COOBITHH B peaJIbHOM KU3HU;

- BRIOMPATh METOJIBI TTOAXOIAIICTO MPEACTABICHUS U 00pabOTKH JaHHBIX

TekcToBbI€ 321241

- Pemrars pa3Hble 3a/1auy NOBBIIEHHOW TPYIHOCTH;

- aHAJIM3MPOBATh YCIIOBUE 3a/Jayd, BbIOMpATh ONTHUMAJIbHBIM METO[
pelIeHus 3aauu, pacCMaTpuBas pazInyHble METObL;

- CTPOUTH MOJEIb pEIIEHUs 3a/layd, MPOBOAUTH JI0KA3aTEJIbHbIC
paccy kJIeHUs MPU PELICHUH 3a]1a4u;

- pewaTh 3a1ayu, Tpedytoume nepedopa BapuaHTOB, MPOBEPKU YCIOBUH,
BbIOOpA ONTUMAJILHOTO PE3yJIbTATA;

- aHAIM3UPOBATh W HUHTEPIPETHPOBATH IMOJYYEHHBIE pELICHUS B
KOHTEKCTE YCJIOBUS 3aJaud, BBIOMpATh peUIeHHsl, HE MPOTHUBOpEUallne
KOHTEKCTY;
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- TIEPEBOANTH MPHU PEHICHUW 3a7aur WH(pOpMAIuio W3 OAHOU (HOPMBI
3aMucH B APYTYIO, UCIIONB3YS TIPH HEOOXOIUMOCTH CXEMBI, TaOIUIIbI, TPAPUKH,
JTarpaMMEl.

B moBcenHeBHOW XKU3HH U TPU U3YYCHUH JIPYTUX TPEIMETOB:

- pemaTh NPaKTHYECKUE 3aJ]a4H U 33]]a91 U3 JPYTHX IPEIMETOB

I'eomeTpus
- Brnanetrs nmousTusiMu 006eM, 00BEMBI MHOTOT'PAaHHUKOB, TEJ BpallleHUS

Y IPUMEHSTh UX IIPU PEIICHUN 3a7a4;

- UMETh MPEJCTABICHUE O PAa3BEpPTKE LWIMHApPA U KOHYCa, IUIOIIAIU
MMOBEPXHOCTU LWJIMH/IPA U KOHYCA, YMETh IPUMEHATh UX MPU PEIICHUN 3a]1ay;

- UIMETh MPEACTABICHUE O TUIOIMAIU chepbl U YMETh IPUMEHSATH €ro MpU
pELIeHUH 3a/a4;

- yMeTh pelmarh 3aJa4d Ha KOMOWHAlMM MHOTOIPAHHUKOB M Tell
BpalIEHUS;

- UMETh NPEJICTaBIEHUE O MOJOOMH B MPOCTPAHCTBE U YMETh PEIIAThH
3a/1a4yu Ha OTHOULIEHHE 00BEMOB M IUIONMIA/IEN MOBEPXHOCTEN OI00HBIX QUTYP.

B noBce/1HEBHOM KU3HU U TPU U3YYECHHUH IPYTUX NIPEIMETOB:

- COCTaBJATh C MCIOJIb30BAHUEM CBOMCTB TIE€OMETPUYECKUX (QUryp
MaTEMaTUYECKAE MOJEIN I PELICHMs 3aJad NPAKTUYECKOTO XapakTepa U
3alad M3 CMEKHBIX JUCLUIUIMH, HCCIEIOBAaTh IIOJYyYECHHBIE MOJEIU U
UHTEPIPETUPOBATH PE3YJIbTAT

BeKkTopbl U KOOPAUHATHI B IPOCTPAHCTBE

- BraieTh MOHATUSAMY BEKTOPBI U UX KOOPAUHATHI;

- YMETbh BBIIOJIHATH ONEPALIUU HAJl BEKTOPAMM;

- HCHOJIB30BaTh CKAaJISIPHOE MPOU3BEICHHE BEKTOPOB IIPU PELICHUHU
3a/1ad;

- TNPUMEHATH YpaBHEHUE IUJIOCKOCTH, (OPMYJy pacCTOSHUS MEXKIY
TOYKaMH, YpaBHEHUE c(hephl MpU PEIICHUH 3a1a4;

- IPUMEHATH BEKTOPBI M METOJ KOOpPAHWHAT B IMPOCTPAHCTBE IIPU
peLIeHNH 3a1a4

HcTopuss MaTeMaTHKHU

- Hmerp mnpencraBiieHWE O BKIAAE BBIJAIOIIMXCS MATEMAaTUKOB B
pPa3BUTHE HAYKHU;

- IOHUMATh POJIb MATEMATHUKHU B pa3BuTUn Poccun

MeToabl MAaTEMATHKH

- MHcrnonp3oBaTh OCHOBHBIE METOAbI JIOKA3aTEJIbCTBA, MPOBOJNUTH
JIOKA3aTEJIbCTBO Y BBITMIOJHSATH ONPOBEPIKEHUE;

- IPUMEHATh OCHOBHBIE METObI PELICHUS MAaTEMATUUECKUX 3a0aY;
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- Ha OCHOBE MaTE€MaTHUYECKHX 3aKOHOMEpPHOCTEH B IPUPOAE
XapakTepru30BaTh KpPacoOTy M COBEPLICHCTBO OKPYXAOIIEr0 MHpPAa U
IIPOU3BEACHUMN UCKYCCTBA;

- NPUMEHATH MPOCTEUIINE IPOrPAMMHBIE CPEACTBA U IJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPY PEIICHUHA MAaTEMATHYECKUX 33/1a4;

- TIOJIb30BAThCA MPHUKIAJHBIMU IpOTpaMMaMH M [IporpaMMaMu
CHUMBOJIbHBIX BBIUHCICHUN [l UCCIIEI0BAHUS MATEMATUYECKUX 0OBEKTOB

I[Ipumeyanue. PesynabTaThl  OCBOCHHMS  Y4EOHOM  JUCHMILIAHBI
«Marematukay, nepeurciennbie B 1m.1.3.3.1 «BpimyckHUK Ha mpodUILHOM
YpPOBHE Hay4yuTCs», 0003HaueHbI Kak «Pazmen 1».

1.3.3.2 C uenbio obecrieueHUs] BOZMOXKHOCTH YCIIEITHOTO MTPOIOIIKESHHUS
00pa3oBaHUs MO CHEHUATBHOCTAM, CBSI3aHHBIM C OCYIIECTBJICHUEM HAYy4YHOU U
HCCIIEIOBATENbCKOM e TEILHOCTH B 00JIACTH MAaTEMATUKUA U CMEKHBIX HayK

BI)IHyCKHI/IK Ha l'[pO(l)l/IJILHOM YPOBHE NMMOJYYHUT BO3MO/KHOCTb HAYYUTDHLCSH .

DJieMEeHThI TEOPHH MHOKECTB U MATEMATHYECKOW JIOTUKH

- Jlocmuoicenue pesynomamos pazoena I1;

- onepuposamev  NOHAMUEM  ONpeoeleHUs,  OCHOBHbIMU  BUOAMU
onpeoenenuil, OCHOBHbLIMU BUOAMU MeopeM,

- NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMBA,

- Onepupo8amsv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHONCeCmea,

- NPUMEHAMb MemoO MaAMeMamudeckol UHOVKYUuU Oas Npo8eodeHUs.
paccyxicoeHuli u 00Ka3amebCma u npu peueHuu 3a0ay.

B noecednesnou sxcusHu u npu uzyuenuu Opyeux npeomemos:

- UCNOIL3068aMb MEOPEMUKO-MHONCECMBEHHBIU A3bIK U A3bIK JIO2UKU 015
ONUCAHUSL DeanbHblX NpOYecco8 U AGNeHUl, NpU peuleHuu 3a0ay Opyux
VUeOHbIX NpeoMemos

Yucjia U BbIpAKEHUS

B nosceonesnotul sicuznu u npu uzyueruu opyeux npeomemos.

- Jlocmuoicenue pesynomamos pazoena I1;

- C60O00HO ONepupo8amsv YUCTIOBLIMU MHONCECBAMU NPU PeuleHUU
3a0au;

- NOHUMAMb NPUYUHLL U OCHOBHble UOeU PACUUPEHUS YUCTO0B8bIX
MHOHCECNE,

- 871a0emb OCHOBHLIMU NOHAMUAMU MeopuU OeIUMOCMU NPU peuleHul

CMAaHOAPMHBIX 3a0ay;
- umemsv 6a308bvie NPeOCMAasIeHUsL O MHONCECNEE KOMNIEKCHbIX YUCEe]L;
- c860000HO 8bINOJIHAMb MONHCOECMBEHHbBLE npeoobpazosanus

MPULOHOMEMPUYECKUX, TI02APUDMUYECKUX, CIENEHHBIX BbIPANCEHU,
- g1ademsv popmynoii bunoma Hoetomona;
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- NPUMEHAMb NPU PeUeHUulY 3a0ay meopemy 0 JUHEUHOM NPeoCmasieHuu
HO/;

- npumenams npu peuwtenuu 3a0ay Kumaiickyio meopemy o6 ocmamxax;

- npumenams npu peuwtenuu 3aoay Manyro meopemy Depma,

- yMemb GbINOIHAMb 3ANUCH YUCILA 8 NOZUYUOHHOU CUCeMe CUUCTEHUSL,

- NPUMEHAMb NpU peuwleHuu 3a0ai meopemuKo-yucilogble @QYHKYUU.
yucno u cymma oeaumenetl, oyukyuio Jinepa,

- NpUMeHAMb NPU peteHuu 3a0ay yentole 0poou;

- NPUMEHAMb NPU peuleHuU 3a0ay MHO204IeHbl C 0elCmMEUMeNbHbIMU U
yenvimu Kod3pguyuenmamu,

- 81a0emb NOHAMUAMU NPUBOOUMbBIU U HENPUBOOUMbBIU MHO20YIEH U
NpUMeHsAmMb UX Npu peuleHuu 3a0ay;

- npumenams npu peuwtenuu 3a0ay OcHo8HY10 meopemy aneeopbl,

- NPUMEHAMb NpU peueHuy 3a0ay npocmetiuiue QYHKYuu KOMNIeKCHOU
nepemeHHoOlU KaK 2eomempuyeckue npeoopaso8amusl

YpaBHeHHs U HEPABEHCTBA

- Jlocmuoicenue pesynomamos pazoena I1;

- C60O00HO  ompeldeNsimb Mun U  BblOUPAMb  Memoo  peuleHUs.
NOKA3aMeNbHbIX U J02APUPMUYECKUX  YPABHEHUN U  HEepaseHCms,
UPPAYUOHATILHBIX YPABHEHU U HEPABEHCME, MPULOHOMEMPUUECKUX VPAGHEHUL
U HepaseHcms, ux cCucmem,

- c60000HO peuiams cucmembl TUHEUHbIX YPAGHEHUI,

- peuiams OCHOBHbIE MUNbl YPAGHEHUL U HEPABEHCME C NAPAMEMPAMU;

- NPUMeHAmMb npu peuieHuu 3aoad Hepasencmea Kowu — bBynsakosckozo,
bepuynnu,

- uMemv  npeocmasneHue O  HePAGeHCMBAX  MeHCOy CPEeOHUMU
cmeneHHbIMU

DYyHKUMH
- Jlocmuoicenue pesyromamos pazoena I1;

- gnademv NOHAMUEM ACUMAMOMbL U YMemb €20 NPUMEHAMb Npu
peueruu 3a0a4;

- NpUMEHAMb Memoobl peuleHuss npocmelumux ougdgeperyuarbbix
VPABHEHUIl Nepeo2o U 8MOP020 NOPIOKO8

I'eomerpus
- Umemwb npedcmasnenue 06 akcuomamuyeckom memooe;

- 81a0emb NOHAMUEM 2eoMempuyecKue Mmecma moyexk 8 npoCmpancmee
U ymems NPUMEHAMb UX OJisl peuleHus 3a0ay;

- yMemsb NpuMeHsAmb Ol peuleHus 3a0ai COUCmea MNAOCKUX U
08Y2PDAHHbBIX Y2108, MPEXSPAHHO20 Yald, MeopemMbvl KOCUHYCO8 U CUHYCO8 Ol
MpexcparHo2o y2ia,
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- g1ademv NOHAMUEM NEPNeHOUK)ISAPHOe CeueHue HNpuMvl U YMemb
NPUMEHAMb €20 NPU peueHuu 3a0ad;

- UmMems npeocmasienue 0 08olicmeeHHoCmu NpPasUIbHbIX
MHO202PAHHUKO8,

- 811a0emb NOHAMUAMU YEHMPATbHOE U NAPALIe]IbHOe NPOEeKMUPOBAHUE
U NPpUMEHAMb UX NpU NOCMPOCHUU CEeUeHUl MHO20CPAHHUKO8 MemoooM
npoeKyut,

- uMemb npedcmasienue 0 pazeepmrKe MHO20SPAHHUKA U Kpamuatiuiem
Nymu Ha NOBEPXHOCMU MHO202DAHHUKA,

- UMemb npeocmasienue 0 KOHU4eCKUX ceueHusx,

- uMemv npeocmasienue 0 KAcaowuxcs cgepax u KomMOuUHayuu mei
8paweHUsl U yMemos NPUMEHAMb UX NPU peuleHuu 3a0au,

- NPUMEHAMb NPU peeHur 3a0ay Gopmyny paccmosHus om mouKku 00
NAOCKOCMU,

- 871a0emb PAa3HLIMU CHOCOOAMU 3A0AHUS NPAMOU VPABGHEHUAMU U YMemb
NPUMEHAMb NPU peuleHUuU 3a0ay;

- uMemb NPeodCmasiieHue 0 OBUNICEHUSX 8 NPOCMPAHCIMEe. NaAPAllelbHOM
neperoce, CUMMEMPUU OMHOCUMENbHO NJIOCKOCMU, YEHMPAIbHOU CUMMEMPUU,
noBopome OMHOCUMENbHO NPSMOU, BUHMOBOU CUMMEMPUU, YMemb NPUMEHSINb
UX npu peuenuu 3a0ad;

- uMemb NpeoCcmasieHue O MpPexepaHHOM U MHO20SPAHHOM Yaie U
NPUMEHAMb CBOUCMBA NIOCKUX Y208 MHO202PAHHO20 Veld Npu peuleHuu
3a0ay;

- uMemb NpeocmasieHus 0 npeodpa306aHuu nNOOooOUs, 2omMomemuu U
YyMemb NPUMEHAMb UX NPU PeUleHUU 3A0al,

- yMemb peuams 3a0a4u Ha NI0CKOCMU Memooamu cmepeomempuu

JJIeMeHThl MATEMATHYECKOI0 AHAJIM3a

- Jlocmuoicenue pesynomamos pasoena I1;

- C80O00HO 61a0emb CMAHOAPMHBLIM ANNAPAMOM  MAMEMAMULECKO20
AHAIU3a 015l BLIYUCTECHUSL NPOUZBOOHBIX (DYHKYUU OOHOU NePeMeHHOU;

- C60O00HO NPUMEHSMb Annapam Mamemamuyecko2o0 aHau3a Ois
uccne0o8anust YYHKYull U NOCMpoenUst epapuKos, 8 Mom YuUcie UCCied08anus
HA BbINYKIIOCb,

- onepuposamv NOHAMUEM Nepeooobpa3Hol  (YHKYUU Ol  peueHus
3a0au;

- 0671a0eMb  OCHOBHLIMU  C8eOeHuUsAMU 00 uumeepane Hoviomona—
Jletitbnuya u eco npocmenuux npuMeHeHUsx,

- onepuposamsv 8 CMAHOAPMHBIX CUMYAYUSX NPOUZBOOHBIMU BbICULUX
Nnops10K08,

- yMemb NPUMEHSAMb Npu peuleHuu 3a0ay Ce0UcCmed HenpepvléHbiX
dyuKyuil;

- yMemb NPpUMEeHAMb NpuU peuieHuu 3a0ad meopemwl Betiepwumpacca;
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- YMemb BbINOJIHAMb NPUOTUINCEHHBIE BbIUUCTIEHUST (MemOoObl peueHUs
VPAGHEeHUl, bIYUCTEHUSL ONPEOeNeHHO020 UHMeZpana);

- yMemb NpUMeHAmMb NPULONCEHUe NPOU3BOOHOU U ONpPeoeneHHO20
uHme2pana K peuweHuro 3a0a4 ecmecmeo3HaHusl,

- 81ademsb NOHAMUAMU 6MOpas NPOU3B0O0HAs, BbINYKIOCMb 2paguka
@YHKYUU U yMmemsb UCcie0o8ams QYHKYUIO Ha 8bINYKIOCHb

CraTuCcTHKA M TeopHsi BePOATHOCTEM, JIOTHKA 1 KOMOMHATOPHUKA

- - Jlocmuoicenue pesynromamos pazoena I1;

- UMems npedcmasiienue 0 YeHMpAaIbHOU NPedebHol meopeme;

- uMemvb npeodcmasierue 0 blOOPOYHOM KO uyuenme Kopperayuu u
JUHEUHOU pecpeccuul;

- UMemv npeocmasierue 0 CMAMmUCMUYecKUx 2unome3ax u nposepke
CMamMuCmuyeckou 2unomesvi, 0 CMAMUCIUKe Kpumepus U ee YPoGHe
3HAUUMOCTU,

- UMemv NpeoCmasienHue 0 C63U IMIUPUYECKUX U MeopemudecKux
pacnpeoenenutl;

- uMemsb npeocmasienue 0 KOOUpOBSAHUU, OBOUUHOU 3ANUCU, OBOUYHOM
Oepeae;

- 811a0emb OCHOBHBLIMU NOHAMUAMU Meopuu 2paghos (epagh, eepuiuna,
pebpo, cmenenvb Gepuiunbl, NymMmv 8 2page) u ymemv NPUMEHAMb UX NPU
peuenuu 3a0a4;

- uMemsb npedcmasierue 0 0epesbsx U ymems NPUMEHsMb NPU peuleHuu
3a0au,

- 81ademb NOHAMUEM C8A3HOCMb U YMemb NPUMEHIMb KOMHOHEHMbl
CBAZHOCMU NPU peuleHUU 3a0al,

- yMemb 0CYWecmeisimos nymu no peopam, o06xoodvl pebep u BepuiuH
epacgha;

- uMems npeocmasieHue 00 UNEePOBOM U 2AMUILINOHOBOM NYMU, UMEMb
npeocmasiieHue 0 mpyoHoCmu 3a0a4 HAX0HCOeHUsL 2AMUTILINOHO8A NYMIL;

- 8nademsb NOHAMUAMU KOHEUHble U CUemHble MHONCeCm8d U yMemyv Ux
NPUMEeHAMb NPU peleHul 3a0a4,

- yMemb NPUMEHIMb Memo0 Mamemamuieckol UHOYKYUuu,

- yMems npuMeHsAms npuHyun Jupuxie npu pewieHuu 3a0ay

TexcrToBbIC 3a1a4U
- Jlocmuoicenue pesynomamog pazoena 11

I'eomeTpus
— Hmems npedocmasnenue 06 akcuomamuieckom memooe;

— g1ademv NOHAMuUeM ceomempudecKkue mecma moldeK 6 npocmpaHcmee
U ymenio nPpuUMeH1nib ux ons peulernu: 3610@'{,'
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— yMemb NpuMeHsmv Ol peuleHus 3a0ay C80UCmed MNIOCKUX U
08Y2PAHHLIX Y208, MPEXSPAHHO20 Vald, meopembl KOCUHYCO8 U CUHYCO8 Ol
Mpexepannoco yeua,

— g1ademb NOHAMUEM NEePNEeHOUKYIAPHOEe cedeHue NpusMvl U ymembo
NpUMEHAMb e20 NPU peteHul 3a0a4;

— umems  npeocmasieHue O  OBOUCMBEHHOCMU  NPABUTbHBIX
MHO202DAHHUKOB,

— g1ademb NOHAMUAMU YEHMPATbHOe U NAPALIelbHOe NPOeKMUPOBAHUe
U NpUMEHAMb UX NPU NOCMPOEHUU CeHeHUll MHO202PAHHUKO8 MemoooM
npoekyul,

— uMemv npeocmasieHue 0 pazsepmKe MHO20CPAHHUKA U Kpamuatiuem
nymu Ha NOBEPXHOCHU MHO202PAHHUKA,

— umemsv npeocmasieHue 0 KOHUYeCKUXx ce4eHusix,

— umems npedcmasienue 0 Kacaowuxcsi cgepax u KomMOuHayuu mej
8paueHus U ymems NPUMEHIMb UX Npu peuenuu 3a0ady,

— NPUMEHAMb NPU peueHuU 3a0a4 Gopmyny paccmosHus om mouKku 00
NJIOCKOCMU;

— g1ademb PA3HLIMU CHOCOOAMU 3A0AHUSL NPSMOU YPAGHEHUSMU U
yMemb NPUMEHAMb NPU PeuleHuu 3a0ay;

— NpUMEHAMb NpU  peuleHuu 3a0ay U 0oKazameibCcmee meopem
BEKMMOPHBIU MEMOO U MeMoO KOOPOUHAN,

— uMemv npeocmasnenue 006 aKCuomax odvema, NPUMeHssms opMyvl
00beM08  NPAMOY20JIbHO20 — Napaiieienunedd, NnpusMvl U NUPAMUODL,
mempas’opa npu peueruu 3a0a4,

— NPUMeHsmMb meopembl 00 OMHOULEHUSX 00bEMO8 NPU peuleHUU 3a0ay;

— NPUMEHAMb UHMe2Pal 071 8bIYUCTEHUS 00bEMO8 U NOBePXHOCMEll mell
8paweHus, 8bIYUCIeHUs NIoWaAdu chepuueckoeo nosca u 0ovema uaposozo
CNLOsL;

— umems  npeocmasieHue 0  OBUICEHUAX 8  NPOCMPAHCMEE:
NAPANIelbHOM — NepeHoce,  CUMMEempuu  OMHOCUMENIbHO — NIOCKOCHU,
YEHMPATLHOU CUMMempuUL, NO8OpPOmMe OMHOCUMENbHO NPAMOU, BUHMOBOI
CUMMempPUU, YMemb NPUMEHSAMb UX NPU peuleHuu 3a0ay;

— umemsv npeocmasierue 0 nIouaou OPMoO2OHAILHOU NPOEKYUL,

— umems npeodcmasieHue 0 MpPexePaHHOM U MHO202PDAHHOM Yeile U
NPUMEHSAMb  CBOUCMBA NIOCKUX Vell08 MHO202PAHHO20 Y2id NpU peuleHuu
3a0ay;
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— UMemb npedCcmasieHus 0 NpPeoopa308aHuu nNO0ooOUs, comomemuu u
YyMemb NPUMEHAMb UX NPU peueHUuU 3a0a4,
— yMemb peuams 3a0a4u Ha NI0CKOCMU MemoO0amu cmepeomempuiL;

— yMemb NpUMeHAMb GopMYIbl 00beMO8 NPU peuleHuu 3a0ay

BeKTOpbI U KOOPIMHATHI B IPOCTPAHCTBE

- Jlocmuoicenue pesynomamos pasoena I1;

- Haxo0ums 00veM napauierenuneoa U mempa’opa, 3A0AHHbIX
KOOPOUHAMAMU C8OUX 8EPUIUH,

- 3a0aeamv NPAMYIO 8 NPOCMPAHCMEE,

- HAXO0UmMb paccmosinue Om MmMOYKU 00 NIOCKOCMU 6 Ccucmeme
KoopouHam;

- HAXO0UMb  PACCMOSIHUE  MeMCOY  CKPEeWUBAIOWUMUCS — NPAMbIMU,
3A0AHHBIMU 8 CUCTeMe KOOPOUHAM

Hcropusi MaTeMaTHKH
- Jlocmuoicenue pesynomamog pazoena 11

MeTo/1bl MATEMATHKH

- Jlocmuoicenue pesynomamos pasoena 11;

- NPUMEHAMb MAMeMamudecKue 3HaHUus K UCC1e008aHUI0 OKPYHCAIOUe20
mupa (modenuposarue uzuyecKux npoyeccos, 3a0ayu IKOHOMUKU)
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLTAHBI

2.1 COAEPKAHUE YYEBHOM JUCIATLIVHBI

Beenenue

Martematuka B HayKe, TEXHHKE, SKOHOMHUKE, HWH(GOPMAIIMOHHbBIX
TEXHOJIOTUSAX W NPAKTHYECKOM JAesTenpbHOCTU. llenmm m 3amaunm W3ydeHUs
maTeMaTtuku rnpu ocBoeHuu npodeccuii CI10 u npodeccueit CIIO.

AJIT'EBPA
Pa3Butue noHsiTHA 0 YUCTE

Lenmpie u  pamuoHanbHble  yucia.  JIelCTBUTENBHBIE  YHCIIA.

Ipubnuoicennvie sviuucnenus. Komnnexcnvie uucna.
Kopuu, crenenu u 1orapupmsi

Kopun m crenenn. KopHM HaTypanpHOM CTENEHM W3 YHCIA U UX
cBoiicTBa. CTENEHU C pallMOHAJIBHBIMU MOKA3ATENSIMH, UX CBOMCTBA. CTEreHn
C JIEUCTBUTENLHBIMUA moKazaTeaaMu. Ceoticmea cmenenu ¢ 0etucmeumenbHbiM
noxasamenem.

Jlorapugm. Jlorapupm uncna. OCHOBHOE JIOTapHU(PMUUYECKOE TOXKIECTBO.
Hecsituunble W HarypaibHble Jorapudmbl. [IpaBunma  nedictBuii ¢
norapudmamu. [lepexosr kK HOBOMY OCHOBaHHUIO.

[TpeoOpa3oBanne anrebpamveckux BblpaxkeHuil. IIpeoOpa3oBanue
palMOHAIBHBIX,  HWPPALMOHAIBHBIX  CTENEHHBIX,  IIOKA3aTEJIbHBIX U
Jorapu(PMHUUECKUX BbIPAKECHUH.

IIpaxmuueckue 3anamus

Apudmernueckue 1eUCTBUS HaJ YMCIAMU, HAXOXKACHUE NPUOIMKEHHBIX
3HAYEHUA BEIUYMH W TOrPEIIHOCTEHd BBIUMCICHUH (aOCOJNIIOTHOW U
OTHOCUTEJIbHOM ), CPaBHEHNE YMCIIOBBIX BBIPAXKEHUH.

Beluncnenne W CpaBHEHHME KOpHEW. BBINIOJIHEHHME pacyeTroB C
paguKaIamu.

Pemienne wuppanMOHANBHBIX ypaBHeHUWW. HaxoxkneHue 3Ha4YeHUN
CTENEHEH C paudoOHAJIbHBIMM  IOKazaTensiMu. (CpaBHEHHE  CTENEHEH.
IIpeoOpazoBanms BBIPAKCHUH, COJZIEpKAIIUX CTEIICHU. Pemienue
NIOKAa3aTeJIbHBIX YPaBHEHUM.

Pemenue npukinaaHbIx 3a1a4.

Haxoxxnenue 3HaueHuil Jyorapudma Mo mHpoU3BOJIBHOMY OCHOBAHHIO.
Ilepexox OT OAHOTO OCHOBaHMS K Apyromy. BbluucieHue M CpaBHEHUE
norapudmos. JlorapupmMrupoBaHue U NOTEHIUPOBAHUE BbIPAKECHU.

[TpubnrKeHHbIE BBIYMCICHUS U PEIICHUS TPUKIAIHBIX 3a]1a4.

Pemenue norapuMuieckux ypaBHEHUH.

OCHOBbBI TPUTOHOMETPUH

OcHogHbie nonamus
Paguannass Mepa yrna. BpamatenbHoe nBuxkeHue. CHHYC, KOCHHYC,
TAHT€HC U KOTAHT€HC YHUCIIa.
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OcHogenvle mpuzonomempuuecKkue moixcoecmea

@opmynbl npuBeneHus. Popmyiibl  ciaokeHUsA. DOpMyINbl  yIABOCHHUS
Dopmynvl NOIOBUHHO20 Yeaq.

Ilpeoopaszosanua npocmenmiux mpuzoHOMemMPUHECKUX 6blpaAsCceH Ul

[IpeoOpa3oBaHne  CyMMbl  TPUTOHOMETPUYECKUMX  (PyHKUMHA B
IIPOU3BEICHUE U IIPOU3BEICHUS B CYMMY. Boipadicenue mpucoHoMempuieckux
@yHKYUll uepe3 manenc NoI0BUHHO20 ap2yMeHmdA.

Tpuzonomempuueckue ypagHeHus u HEPpageHCcmea

[Ipocreiiimme  TPUTOHOMETPUUECKUE  ypaBHeHUs.  [Ipocmetiuiue
MpUSOHOMempuyecKue HepageHcmsa.

OOpaTHble TPUTOHOMETpUYECKHE (PYHKIHUU. APKCHHYC, apKKOCHHYC,
ApKTAaHI'EHC.

IIpakmuueckue 3auamus

PannanHplii METOA M3MEPEHMS YTJIOB BPALICHUS U CBSI3b C I'PalyCHOMN
MEpOH.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYIIBI CIOKEHUS,
YABOECHUS, NPEoOpa3oBaHUE CyMMbl TPUTOHOMETPUYECKUX (YHKIHMI B
OpOU3BEJIEHUE, MpeoOpa3oBaHUE  IMPOU3BEIACHHUS  TPUTOHOMETPUUECKHUX
¢ynkuii B cymmyto Ilpocreiiiime TpUTOHOMETPUYECKUE YpAaBHEHHS U
HEPaBEHCTBA.

OOpaTHble TPUTOHOMETpPUYECKHE (QYHKIUH: apKCUHYC, apKKOCHUHYC,
ApKTaHI'EHC.

®YHKIUHA, UX CBOMCTBA U TPA®UKH

Oyukiuu. OOnacTh oOmNpeneraeHUuss U MHOXKECTBO 3HAUYEHW; rpaduk
¢yHKUMM, TIOCTpoeHue TpadukoB (YHKUMHA, 3aJaHHBIX Pa3IUYHBIMU
criocobamu.

CgoiictBa  (pyHkuuu. MOHOTOHHOCTh,  YE€THOCTh,  HEYETHOCTD,
OTPAaHUYCHHOCTh, MEPUOJAUYHOCTh. [IpOMEXyTku Bo3pacTaHus U YObIBaHUS,
HauOoJbIllee U HAUMEHbIIEE 3HAYCHMs, TOUKU OKcTpemyma. ['paduyeckas
uHTepnperanua. [IpuMepsl (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH B pealbHBIX
mporeccax W SIBICHUSX. ApuMeTHdecKue omnepanuu Hajl (QYHKIUSIMU.
Crnoxnast pyHkius (komnosunus). [lonamue o Henpepvl8HOCMU DYHKYUU.

Oo6parabie GyHkuu. Ob6aacmv onpeoeieHus u o001acmb 3HAYEHULL
oopamnou gyukyuu. I pagux obpamuoti pynxyuu.

Cmenennvie, nokazamenvHble, 102apumudeckue u mpuzoHomempuideckue
¢dynkyuu. Odopamusie mpuzonomempuveckue QyHKuuu

Onpenenenus QyHKIMI, UX CBONCTBA U TpadUKy.

[IpeobpazoBanust rpadukoB. [lapannenbHbli MEPEHOC, CUMMETPUS
OTHOCUTEJIBHO OCEH KOOpAMHAT U CUMMETPUS OTHOCHUTEJIILHO Hadajia
KOOPAWHAT, CHMMETPHUSI OTHOCUTEJIBHO MPSIMOM Y = X, PacTsHKEHHUE U CHKaThe
BJIOJIb OCEU KOOPJMHAT.

Ilpaxmuueckue 3anamus

[IpuMepbl 3aBUCUMOCTEN MEXIY MEPEMEHHBIMU B PEAIbHBIX MPOIECCAX
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n3 cMexHbIX mucnumuivH. Onpenenenue (ynkmuii. [loctpoeHne u uTeHue
rpadukoB ¢ynknuid. HMccnemoBanne ¢ynkuuu. CBOWCTBA JTHHEHHOM,
KBaJPAaTUYHOW, KyCOUHO-JIMHEHWHOW W  JPOOHOIMHEHHOW  (yHKIIHA.
HemnpepriBable 1 nepuonnueckue ¢GyHknuu. CBOWCTBA W Tpauku CHHYCA,
KOCHMHYyCa, TaHTeHca W KoTaHreHca. OOpaTHble (QYHKIMH M MX Tpaduku.
OOparubie Tpuronomerpuueckue Qynkiuu. IIpeoOpazoBanus rpaduka
¢bynkuuu. ["apmMonnyeckue konedanus. [Ipuknanneie 3aaaum.

[TokazaTenbHble, TorapuPpMUIECcKUe, TPUTOHOMETPUUECKUE YPABHEHUS U
HepaseHCcmaa.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

[TocnenoBarensHOoCTH. CrHOCOOBI 3aJaHMsl M CBOMCTBA YHMCIIOBBIX
nocyienoBaTenbHocTel.  [lonamue o0  npedene  nocCie008amenbHOCHU.
Cywecmeosanue npedena MOHOMOHHOU 02PAHUYEHHOU NOCIE008aAMENbHOCU.
CymmupoBanue ITOCJIEA0BATEIbHOCTEN. beckoneuno yObIBaronas
reOMETpUYECKas MPOTrPECCUs U €€ CyMMa.

[IpousBoanas. IloHsiTe 0 MPOU3BOJHON (PYHKIMHU, €€ TEOMETPUUECKUIM
n (usnueckuil cMbICI. YpaBHEHHE KacaTelbHOM K rpaduxky QGyHKIUU.
IIpon3BoaHBIE CyMMBI, pPa3sHOCTH, NPOM3BEACHMS, 4acTHbIC. lIpom3BonmHbIE
OCHOBHBIX  dJIeMEHTapHbIX  ¢yHKuuid. [IpuMeHeHHe TPOU3BOIHON K
UCCJIeIOBaHUI0 (DYHKIMA U TIOCTPOCHUIO TpaPuKoB. IIpouzsoonvie obpammoli
DYHKYUU U KOMNO3UYUU DYHKYUL.

[IpuMepbl UCMIOIB30BaHUS MMPOU3BOAHON I HAXOKICHUSI HAWUITYUIlIETo
pelIeHus B MPUKIAIHBIX 3a1adyax. BTopas nponu3BogHas1, €€ reOMETpUYECKU 1
dbuzudeckuii cmbica. Haxoxaenue ckopocTH Jyisi Mpolecca, 3aJaHHOIo
(dopmyoii U rpaguKom.

IlepBooOpa3Has U MHTErpaJ.

[IpumMeHeHue omnpenerneHHoro HMHTerpaia s HaXOXACHUS IUIOaAu
KpuBonuHeHHON Tpaneunn. Popmyna Herorona—IleiiOunna. [Ipumepst
MIPUMEHEHUS UHTeTpasia B (PU3UKE U TEOMETPUH.

IIpakmuueckue 3auamus

YucnoBasi MOCIENOBATENbHOCTh, CIOCOOBI €€ 3aJaHHs, BBIYUCIICHUS
YWICHOB IocienoBarenbHocTH. Ilpenen mocnenoBarenbHOCTH. beckoHE4YHO
yObIBaroL1asi reOMEeTpUYecKasi MpOTrPecCHsl.

[Ipon3BOIHAS: MEXAaHUYECKUN U TEOMETPUUYECKUN CMBICI TPOU3BOIHOM.

VYpaBHeHnue kacatenbHOM B oOmeM Buae. [lpaBunma u  Gopmysl
muddepenniupoBanusi, TaOIUIA TMPOU3ZBOJHBIX JJIEMEHTAPHBIX (YHKIIHA.
Uccnenoanne ¢yHKIMU C TOMOIIBIO  Mpou3BoAHOW. HaxoxaeHue
HauOOJBIIEr0, HAMMEHBIIETO 3HAUYCHUS U SKCTPEMAIbHBIX 3HAUCHUI (PYHKIUH.

Wurerpan  u  nepBooOpasHas. Teopema  Hbrorona—JleiiOHuna.
[IpuMeHeHre nHTerpana K BBIYMCICHUIO (PU3HMUECKUX BEJIMYMH U TUIOIAAeH.

YPABHEHUS U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI ypaBHEHUU. PanmoHaiibHBIE, UPPALMOHAIIBHBIE,
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IIOKA3aTEJIbHBIE U TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI.

PaBHOCHMIBHOCTE ypaBHEHH, HEPABEHCTB, CUCTEM.

OCHOBHBIE PUEMBI UX pEUIEHUS (Pa3I0KEHUE HA MHOKUTEIH, BBEJICHHUE
HOBBIX HEU3BECTHBIX, MMOICTAHOBKA, TpadUUECKUIl METON).

HepaBencTBa. PanumoHanbHble, HpPpALMOHAIBHBIE, MOKA3aTEIIbHBIE WU
mpuz2onomempuyeckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEILLICHHUS.

Hcnonb3oBanue CBOWCTB U TpaduKoB (QPYHKIUH TMPU PEHICHUH
ypaBHEHUN ¥  HepaBeHCTB. Metoa wuHTepBasioB. M3o00pakeHue Ha
KOOPAWHATHOM TUIOCKOCTH MHOKECTBA PEUICHUN YPaBHEHHI M HEPABEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaonvle 3a0ayu

[IpruMeHeHne MaTEMaTUYECKUX METOAOB JUIsl PELIEHUs CONEPKATEIBHBIX
3a/1a4 U3 pa3UYHbIX 00JaCTe HAyKH U MPAKTUKH.

HNHTepriperanys pe3ysibraTa, y4eT peaabHbIX OTPAHUYEHUN.

Ipaxmuueckue 3anamus

Kopuu ypaBHenuii. PaBHOcunbHOCTH ypaBHeHuil. [IpeoOpazoBanue
YpPaBHECHUM.

OCHOBHBIE IIPUEMBI pELIECHUS ypaBHEHUI. Pelllenne cucteM ypaBHEHUN.

Hcnonp3oBaHue CBOMCTB U rpapuKkoB (QYHKUMA [0  pelieHus
YPaBHEHUI U HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEN

JIeMeHTbl KOMOUHATOPUKH

OCHOBHBIC TIOHSTHSI KOMOMHATOPUKU. 3ajJaydl Ha TMOJCYET YKCIia
pa3MeIlleHUd, TEepecTaHOBOK, coudeTaHuil. Pemenne 3amau Ha mnepebop
BapuantoB. @Popmyna Ounoma HbroToHa. CBolicTBa OMHOMUHAIBHBIX
ko3 urmenTos. Tpeyronsauk [lackas.

10. D1eMeHTHI TEOPHHU BEPOSITHOCTEI

CoObITHE, BEpPOATHOCTH  COOBITHS, CIIO)KEHHME U YMHOXKEHHUE
BeposiTHOCTEN. [lonamue o Hezasucumocmu coovimuti. /JUCKpemuas Ciy4autast
8eUYUHA, 3aKOH ee pacnpeodenenus. Yucnosvie xapakmepucmuky OUCKpemHou
cayyaunou eenuyunsl. [lonamue o 3axone OOILUUX YUCE.

DJIeMEeHThl MATEeMATHYECKOM CTATHCTUKH

[IpencraBnenne  naHHbIX  (TaONWIBL,  JAUArpaMMbl,  Tpadukm),
2eHepanbHas CO8OKYNHOCMb, 8blOOPKA, cpedHee apupmemuieckoe, Meouana.
llonamue o  3ad0auax  mamemamuueckou  cmamucmuku. Pewenue
NPAKMUYECKUX 3a0a4 ¢ NpUMEeHeHUeM 8epOosIMHOCHHbIX MEmMo008.

Ilpaxmuueckue 3anamus

Ucropust pa3BuTUs KOMOWMHATOPUKH, TEOPUU BEPOATHOCTEH U
CTaTUCTUKA W HUX pojib B  Pa3NIUUHbIX cdepax  4YeTOBEUECKOH
KuszHenearenbHocTH. [lpaBuna xomOuHaTOpuku. PemieHne KOMOMHATOPHBIX
3amad. PasMmemieHus, coderaHuss U INepecTaHOBKU. buHoM HbroToHa U
TpeyrosibHuk [Tackans. [Ipuknagssie 3anaumn.

Knaccrnueckoe omnpeneneHue BEPOSTHOCTH, CBOMCTBAa BEPOSTHOCTEM,
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TeopeMa O CymMMe€ BepoATHOCTeW. Brrunmcnenue BeposTHocTen. [lpuknanHbie
3agauu. [IpencraBieHne YncaoBbIX JaHHBIX. [[puKIagHbIe 3a0aun.

I'EOMETPUA

IIpsiMble ¥ IVIOCKOCTH B POCTPAHCTBE

B3anmHOe  pacmosioKeHuWe ~ JIByX ~ HOpsAMBIX B MIPOCTPAHCTBE.
[TapajutennbHOCTP NOPSIMOM UM IUIOCKOCTHU. llapaiienbHOCTh  IIOCKOCTEH.
[leprieHANKYISAPHOCTh NPSMOM U IUIOCKOCTH. llepneHAuKysip U HaKJIOHHAs.
Yron Mexay NOpsAMOW M IUIOCKOCTBIO. JIByrpaHHbBIM yroia. Yrosa Mexay
I0CKOCTAMH. [lepneHANKyYISIpPHOCTD ABYX MIOCKOCTEM.

['eomeTpuyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA:  MapaUieIbHBIN
IIEPEHOC, CAMMETPHSI OTHOCHUTEIIBHO INIOCKOCTH.

[TapannenbHOE€ TPOEKTUPOBAHUE. [[10Wadb OpmMocoHANbHOU NPOEKYUU.
N300pakeHne NpoCTpaHCTBEHHBIX (QUTYP.

MHoOrorpaHHuKHU

Bepmunel, pedpa, rpaHd MHOTOTpaHHUKA. Paseepmka. MHuozoepannbie
yenvl. Boinykavie mnocoepannuxu. Teopema Junepa.

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

[Tupamua. [IpaBunbHas nupamMuaa. Y cedyeHHas nupamuaa. Terpasap.

CumMetpuu B Ky0e, B apajiesienumese, B Ipu3Me U MupaMue.

Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBnenre O MNpPaBUIBHBIX MHOTOTPAaHHUKAX (TeTpaszape, Kyoe,
OKTa’/pe, AOJAEKAIPE U UKOCAIPE).

Tesia M1 MOBEPXHOCTH BpallleHUsI

Humuaap v koHyc. YcedueHHbI kOoHyc. OCHOBaHHE, BbICOTa, OOKOBas
MOBEPXHOCTh, oOOpasyromias, pa3BepTka. OceBble CEYEHHS] M CEUYCHUS,
MapajuiesIbHblE OCHOBAHUIO.

[Tap u cdepa, ux ceuenus. KacarenabHas miocKocTb K cdepe.

HN3mepenus: B reomeTrpuu

O6bem u ero uzmepenue. MHTerpanbHas popmyina oobema.

®opmynbl 00bemMa Ky0Oa, IpSIMOYTOJIBHOTO MapajuleNienuIeia, MPU3MbI,
munHapa. Popmysbsl o0bema mUpamMuabl U KoHyca. DOpMyIbl TUIIOMIAIH
MOBEPXHOCTEH HWIMHApA U KOHyca. DopMynbl o0bema Mmiapa U IUIOMIAIH
cdhepsl.

[Togo6ue Ten. OTHOUIEHUS TUIONIAICH TOBEPXHOCTEM M 00BEMOB
M0I0OHBIX TEJL.

KoopanHarsl u BEeKTOPBI

[IpsimoyrosibHast (IekapToBa) CHUCTEMa KOOpPAMHAT B MPOCTPAHCTBE.
dopMyIa pacCTOSHUS MEXAY IBYMsI TOUKaMH. Y paBHEHUS CPEPDI, nI10CKOCMU
U NPAMOL.

Bekropel. Moaynbe BekTopa. PaBeHCTBO BEKTOPOB. C10KEHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4KCIIO. Pa3nokeHne BEKTOpa Mo HANPABIEHUAM. Y TOJ
MEeXIy IByMs Bekropamu. [Ipoekuust Bekropa Ha ocbk. KoopauHaTel BEKTOPA.
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CkansipHoe POU3BEICHUE BEKTOPOB.

Hcnonb3oBaHne KOOPIMHAT U BEKTOPOB MPU PELUICHUH MATEMATHUYECKUX
Y MPUKJIAJIHBIX 3a7a4.

Illpakmuueckue 3anuamus

[Ipu3HaKU B3aMMHOTO PACIIOJOKEHUS MPSAMBIX. YTOI MEXAY MPSIMBIMHU.
B3auMHOe pacnosiokeHue TIpAMBIX U IUIockocTed. IlepneHaukynsip u
HAKJIOHHASI K IUIOCKOCTH. YTOJ MEXIy MPSMOW M IJIOCKOCThIO. Teopembl 0
B3aUMHOM pACHOJIOKEHUU MNpsIMOM M IJIOCKOCTH. Teopema o0 Tpex
MEePIECHAUKYJISIpaX. [Tpuznaku u CBOICTBa napasieabHbIX u
NEPIEHANKYJISIPHBIX INIOCKOCTEH.

PaccrossHne OT TOYKM OO IUIOCKOCTH, OT NPSAMOM 10 IUIOCKOCTH,
pPacCTOSTHUE MEXy IUIOCKOCTAMH, MEXKIY CKPEIIUBAIOIIUMUCS TPSIMBIMH,
MEXIy MMPOU3BOIBHBIME (PUTYpaMH B IPOCTPAHCTRBE.

[TapannenbHOE€ MPOEKTUPOBAHUE U €r0 CBOMCTBa. Teopema o niowaou
OPMO20HANIBHOU — NPOEKYUU MHO20Y20bHUKA. B3auMHOE pacmnoioKeHUe
MIPOCTPAHCTBEHHBIX PUTYD.

Paznuunble BUObl MHOrorpaHHukoB. HMx wu3oOpaxenus. CeueHus,
pa3BepTKH MHOTrOrpaHHuUKoB. Ilnomane moBepxHocTH. Buubl cumMmerpuid B
npoctpancTBe. CUMMETpHUs TeNl Bpall€HUs U MHOTOTPAaHHUKOB. BhrunciieHue
TIomaAe 1 00bEMOB.

Bekropsl. JlelictBus ¢ Bekropamu. JlekaproBa cHCTEMa KOOPAWHAT B
IPOCTPaHCTBE. YpaBHEHUE OKPYXHOCTH, cdephl, IIOCKOCTH. PaccrosiHue
MEXIy ToukamMu. JIeHCTBHSI C BEKTOpAaMH, 3aJaHHBIMH KOOpPJIWHATAMMU.
CxamsipHOo€ TNPOU3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MNPSIMOUM U
IIOCKOCTU.  Mcmonb30BaHWE BEKTOPOB MPH  JOKA3ATEIBCTBE  TEOPEM
CTEPEOMETPUHU.

JIns BHEAy IMTOPHBIX 3aHATHUN CTYAEHTAM HApsAy C PEUICHUEM 3a]ad U
BBITIOJTHEHUS ~ MPAKTUYECKUX  3aJaHUN  MOXKHO  MPEIJIOKHUTh  TEMBbI
HCCIIEIOBATENIbCKUX W pedepaTUBHBIX pPadOT, B KOTOPHIX BMECTO CEpHil
OT/EJIbHBIX MEJKHUX 3a7a4 U YIPaXKHEHUW MpeIaratoTcs CIOKETHBIE 3aJlaHus,
TpeOyromure JUIMTeIbHON PaboThl B paMKaX OJJHOM MaTeMaTHYECKON CUTYallUU.
OTU TeMbI MOTYT OBbITh KaK HHAUBUAYATbHBIMU 33JJaHUSIMU, TAK U TPYIIIIOBEIMU
JUIS1 COBMECTHOTO BBIINOJIHEHUS UCCIIECAOBAHUS.

Temot peghepamos (00Kk1a008), uCcied06ameibCKUX NPOEKmMos

« HenpeprsiBabie 1podu.

o IIpuMeHeHHe CIOXHBIX IPOLEHTOB B OSKOHOMHUYECKHX pPacyerax.
[TapannenbHOE TPOEKTUPOBAHHUE.

o Cpennue 3HaYEHUS U UX TPUMEHEHHUE B CTATUCTHUKE.

« BekTopHOe 3a1aH1e NPSIMBIX U INIOCKOCTEW B TPOCTPAHCTRE.

o Cro)xeHue rapMOHMYECKUX KOJeOaHUH.

o ['paduueckoe pelnieHre ypaBHEHUM U HEPABEHCTB.

o IlpaBunbHbBIC U TONTYNPABUILHBIE MHOTOTPAHHUKH.

o KoHnueckue ceueHus v UX MPUMEHEHUE B TEXHUKE.

o [lonsarue nuddepennmana u ero NPUIOKESHHUS.
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o (CxeMmbl NOBTOPHBIX UCIIBITAHUI bepHyu.
o HccnenoBanue ypaBHEHHMU U HEPABEHCTB C IaPaMETPOM.

2.2 TEMATHYECKOE INTAHUPOBAHUE

[Ipu peanuzanuu comepkaHus  0O0IIEOOPa30BATEIBHOM  yUEeOHOM
TUCIMIUTUHBI «MareMaTuka: aiareOpa M Hayajla MaTEMaTHUYECKOTO aHalln3a;
reoMeTpus» B mpenenax ocBoeHus [IIIKPC makcumanbHas yuyeOHasi Harpys3Kka
obOyuarommxcst coctaisieT — 441 gac, U3 HUX

aynuTopHas (00s3aTeNbHas) Harpy3ka 00y4Jaronuxcs, BKIoYas

MpakTHYeCcKue 3auaTus, — 294 yaca;
BHEAyIUTOPHAsI CAMOCTOSITENIbHAs paboTa cTyieHTOB — 147 gacos.

2.3 PABOUYUU TEMATHYECKUM ILIAH

Ne ) Koaunuecr
W Bun yuyeOHoi padoThl BO 4aCOB

Ayautopnblie 3aHaTus. Cogep:xxanue o0yueHUs

1 kypc 1 cemectp

Brenenue 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 | TIpssMble ¥ 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 | Dynkuuu, ux cBocTBa U rpaduku (IPoz.) 15
7 | Muororpannuku. Tena v MOBEpXHOCTH BpalllCHUS 30
8 | Hauana maTtemaTHyeckoro aHaiau3za 7

HToro 3a 3 cemectp 52

2 kypc 4 cemecTp

8 Hauana matematnyeckoro anaau3sa (mpoj.) 23
9 WNHTerpan u ero npuMeHEeHUe 18
10 | DneMeHTbl KOMOMHATOPUKH 16
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11 | DneMeHTBI TEOpUHU BEPOSITHOCTEM U MaATEMATHYECKOMN 16
CTaTUCTUKHU

12 | VYpaBHeHHs ¥ HEpaBEHCTBA 24

Hroro 3a 4 cemectp, 102

Hroro 3a 2 kype, 154

Hroro 3a Bech Kypc o0yuenusi, 294

BHeayI[I/ITOPHaH caMocCcToATE/IbHafA paﬁoTa

[ToaroTtoBKa  BBICTYIUIEHMM 10  3aJaHHBIM  TEMaM,
JIOKJIaJIOB, pedepaToB, 3¢ce, HANBUIYATBHOTO TTPOEKTA C 147
MCITOJTh30BaHNEM NH()OPMAITMOHHBIX TEXHOJIOTHH | JIp.

Hpomeofcymouuaﬂ ammecmauus 6 ¢0pM€ IK3AMeHa

Bcero 441

2.4 XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM

AEATEJBHOCTU CTYJAEHTOB

Conepxxkanue XapaKkTepuCTHKA OCHOBHBIX BH/IOB eI TeJIbHOCTH
o0yueHust CTYACHTOB (Ha YPOBHE Y4eOHBIX AeHCTBHIA)

Bsenenune O3HAaKOMIIEHHE C POJIBIO MATEMATUKU B HAyKE, TEXHUKE,
HKOHOMUKE, HH(OPMALIMOHHBIX TEXHOJOTUAX U IPAKTHUECKON
nesATenbHOCTH. O3HAaKOMJIEHHE C LIEJISIMU U 33/1a4aMU U3YYECHUS
MateMatuku npu ocBoeHuu npodeccuii CI10 u npodeccueit
CIIO

AJITEBPA

PazButne Brinonnenue apudMeTnueckux JeHCTBUN HAJl YMCIIaMU,

MOHSITHUS O couerasi yCTHbIE U TUCbMEHHbBIE TPUEMBI.

qucie HaxoxaeHue  NpuUONMIKEHHBIX ~ 3HAYEHUW  BEJIMYHMH |
MOTPENTHOCTEN BBIYUCICHHUM (20COIIOTHOW M OTHOCHUTEIBHOMN);
CPaBHEHHE YHCIIOBBIX BBIPAKEHUHU.
Haxoxaenue ommbok B MpeoOpa30BaHUSX U BBIYMCICHUSIX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTPaMMBI)

Kopsun, O3HaKOMJICHHE C OHSITUEM KOPHS N-U CTETIEHHU, CBOMCTBAMU

CTEIICHH, JIOTA- | PaJIUKaJIOB ¥ IPaBUJIAMH CPABHEHUS KOPHEM.

pupMBbI @opMyJIMPOBAHUE ONPEAETIEHUS KOPHS U CBOMCTB KOPHEM.

Briuncnenne u cpaBHEHUE KOPHEH, BBITIOJIHEHUE PUKUIKT
3HaueHus1 KopHs. [IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX
BBIpAXKEHUMN, COAEPIKAIINX PATUKAIIBI.

Brinonnenue pacuetoB 1o GpopMysiam, CoepKailiuM paauKaibl,
OCYUIECTBJISI HEOOXOAMMbIE TTOJICTAHOBKHU M MPEe0Opa30BaHUsl.
OrnpeneneHue paBHOCUIIBHOCTH BBIPAXKEHUM C paJIuKajIaMu.
Pemenne nppanmoHanbHbIX YPAaBHEHUMN.

O3HaKOMJICHHE C MOHSITUEM CTEIIEHU C IECTBUTEIbHBIM
MOKA3aTeJIEM.
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HaxoxneHnue 3HaueHui CTENEHU, UCTIOb3YsI IPU
HEO0OXOMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuceiBaHUE KOPHS N-I CTENEHU B BUJIE CTENIEHU C IPOOHBIM
noKasaTesieM U Ha00OopoT.

DopMyJIMPOBAHUE CBOWCTB CTENIEHEW. BhIuncIiieHNE CTENEHEN C
palMOHANIBHBIM IT0KA3aTEJIEM, BBITIOJIHEHUE IPUKUIKU
3HAYECHUS CTEIIEHU, CPABHEHUE CTETIEHEN.

[TpeoOpa3oBanre YMCIOBBIX U OYKBEHHBIX BHIPAXKECHUH,
CoAEpKallMX CTENEHU, IPUMEHSS CBOMCTBA. Pemenne
ITOKA3aTEJIbHBIX YPABHEHUN.

O3HaKOMIICHHE € TPUMEHEHUEM KOPHEH W CTENneHed Mpu
BBIYMCJIEHUN CPEIHUX, IEJICHUH OTPE3Ka B «30JIOTOM CEUCHHUM).
Pemenne npukiIagHbIxX 3a4a4 Ha CIOKHBIE TPOLICHTHI

[IpeoOpazoBanm
¢ anrebpanye-
CKUX

BrinonHenue npeodpa3oBaHuil BEIpaKEHUN, TPUMEHEHUE
dbopmyI, CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JTorapuMoB.
Omnpenenenre 00JaCTH AOMYCTUMBIX 3HAUCHUN

BBIpaXECHUN Jorapu(pMUUECKOro BelpaxkeHus. Pemenue sorapupmMuueckux
YpaBHEHUMU
OCHOBbGI TPUT'OHOMETPUH
OcHOBHBIE N3ydenne painaHHOTO METOAA U3MEPEHUS YIJIOB BPAIICHUS U
IIOHATHUSA UX CBSI3H C IpalyCHOM Mepoil. M1300paxeHue yrioB BpalleHUs
Ha OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YTJia C €r0
PaCIOJIOKECHHUEM.
QopMyIIMPOBAHUE ONIPEAECICHUN TPUTOHOMETPUUECKUX
GbyHKIM 1715 YIJIOB IOBOPOTA M OCTPBIX YTJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA M 00BICHEHUE X B3aMMOCBS3H
OcHOBHBIE [IprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECCTB JJIs
TPUTOHOMETPUY | BBIYMCIICHUS 3HAUEHUI TPUTOHOMETPUUYECKUX (PYHKIIMH 10
€CKHE OJIHOM M3 HUX
TOXIECTBA
[IpeoOpazoBanu | M3ydueHne 0CHOBHBIX (hOPMYJ TPUTOHOMETPUU: (HOPMYJIBI
S IPOCTEUIINX | CIIOKEHUS], YIBOCHUS, TPEOOpa30BaHUs CyMMBI
TPUTOHOMETPHU- | TPUTOHOMETPUUECKUX (PYHKIUI B IPOU3BECHUE U
YECKUX IIPOU3BEACHUS B CYMMY U IPUMEHEHUE ITPU BBIYNCIICHUN
BBIPAXKCHUN 3HA4YEHUSA TPUTOHOMETPUUYECKOTO BBIPAKEHHUS U YIIPOLICHHUS
€ro.
O3HAaKOMIIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK HA
€IUHUYHON OKPY>KHOCTHU U IPUMEHEHHE UX IS BBIBOJA
hopMyIT MpUBEACHUS
IIpocrenmue Pemenue no popMyinam 1 TPUTOHOMETPUUECKOMY KPYTY
TPUTOHO- IIPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUN.
METPUYECKUE [Ipumenenue  oOMMX  METOAOB  pEIICHHUS  ypaBHEHHM
ypaBHEHUs1 ¥ | (IpUBEJIEHUE K JIMHEWHOMY, KBaJAPaTHOMY, METOJ Pa3JI0KEHUS
HepaseHcmea HAa MHOXHUTEIHM, 3aMEHbl TEpPEMEHHOW) TpH  pEIIeHHUH
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TPUTOHOMETPUUECKUX YpaBHEHUN. YMEHHUE OTMEUaTh Ha Kpyre
pelIeHus: IPOCTEUIITNX TPUTOHOMETPHUUECKUX HEPABCHCTB

ApKcuHYC, O3HaKOMIIEHHE C MTOHSATHEM OOPATHBIX TPUTOHOMETPUUYECKHUX

apKKOCHHYC, GyHKIMA.

apKTaHTEeHC N3yuenue onpeneneHuii apkCuHyca, apkKOCUHYCa, apKTaHTeHca

qucia yucia, GopMyJIMpoBaHUE UX, U300pAKEHUE HAa SAUHUYHON
OKPYKHOCTH, IPUMEHEHHUE ITPU PELIEHUN YPAaBHEHUI
®VYHKIMU, X CBOMCTBA U T'PA®HKU

OyHKIUH. O3HAKOMIIEHHE C TOHATUEM NIEPEMEHHOM, TPUMEpPaMu

[lonsatne O | 3aBUCUMOCTEN MEXKy ITIEPEMEHHBIMM.

HernpepbIBHOCTH | O3HAKOMJICHUE C IOHATHEM rpaduKa, onpeieeHue

byHKIMN MPUHAIIICKHOCTH TOUKU rpaduky dyHKuuu. OnpeaeneHue mno
¢dbopMyiie mpocTeiiiiel 3aBUCUMOCTH, BUJIa €€ rpaduka.
Bripaxkenue no popmysie 0IHON IEpeMEHHOM uepes3 ApyTue.
O3HakOMJIEHHE C oTpeiesieHueM PYHKIMU, (GOPMYyIUPOBaHHE
ero. Haxoxxnenue obiactu onpeneiaeHust 1 00JacTH 3HaU€HUN
byHKIUN

CaoiicTBa O3HakoMIIeHHE € TpUMeEpamMu GyHKIMOHAIbHBIX 3aBUCUMOCTEN

GyHKLIHH. B PEAIbHBIX MPOLECCAX U3 CMEXKHBIX JUCIUIUIMH.

['padpuueckas O3HaKOMJICHHE C T0KA3aTEIbHBIMU PACCYKICHUSIMU HEKOTOPBIX

WHTEpHpETaLMs. | CBOMCTB JIMHEWHON U KBaIpaTUYHOW (PYHKIIUI, MPOBEAECHUE

[Ipumepsbl UCCJIEI0BAHMS JINHEWHOM, KyCOUYHO-ITMHEUHON, APOOHO-

GyHKIMOHATIBH | TUHEHHOM U KBaJpaTUUHON (YHKIIUMA, TOCTPOEHUE UX

BIX  3aBHUCUMO- | rpadukoB. [TocTpoeHue u ureHue rpaukoB QyHKIHIA.

cTei B | UccnenoBanue QpyHKIUN.

peanbHbIX Cocrapnenue BUA0B (QyHKLINN IO JAHHOMY YCJIOBHIO, peIlIeHUE

nporeccax W | 33]1a4 Ha 3KCTPEMYM.

SABJICHUSX Brinonnenne npeobpazoBanuii rpaduka QyHKITUU

OO6paTHbIe N3yuenne nouamus obpamuoti pyrkyuu, onpeacsieHue Buaa u

byHKIIUN nocmpoenue spagura oopamHol GyHKYuu, HaxoxrcoeHue ee
obnacmu onpedenenus u ooracmu 3navenui. llpumenenue
CBOMCTB (DYHKIIMI MPU UCCIETOBAHUM YPABHEHUHN U PEILICHUN
3a/1a4y Ha 3KCTpeMyM. O3HaKOMJIEHHE C MOHSATUEM CII0KHOMN
byHKIIUU

CreneHHele, Boeruncnenve 3HaueHui GyHKIIUN 10 3HAYCHUIO apTyMEHTa.

nokasarenbHble, | OnpeneraeHne MoJioKeHNs: TOUKHU Ha Tpaduke 1o ee

jorapuMUUYECK | KOOpAUHATAM U HA00OPOT.

ue U TPUroHO- Mcmonp30BaHWe CBOMCTB (PYHKITUHN /ISl CPDAaBHEHMS 3HAYCHUI

METPUYECKUE CTENeHe! U JIOrapu(pMOB.

¢bynkuun. OOpa- [locTpoeHue rpa@uKoB CTENEHHBIX U JOrapuPMUUYECKUX

THBIE  TPUTOHO- (DYHKITUH.

METPUYECKUE

byHKITUU

Pemenue mokaszaTelbHbIX M JIOTApU(PMUUECKUX YPAaBHEHUU U
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HEPaBEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HAaKOMIICHHE C TIOHATHEM HENPEPBIBHON IEPUOAMYECKON
¢yHkuuy, (OpMyJIHpPOBaHME CBOMCTB CHHyca M KOCHHYCA,
MOCTPOEHUE UX IPa(pUKOB.

O3HakOMJIEHME C TIOHATHEM TapMOHUYECKHX KoJeOaHUl WU
OpUMepaMud TapMOHMYECKUX  KOJeOaHuUM JUId  ONHCAaHUs
IIPOLIECCOB B (PU3UKE U IPYTUX 00JACTIX 3HAHUS.
O3HAaKOMIICHHE C TIOHSATUEM pPa3pbIBHOW MEPUOIUYECKON
byHkmn, GopMyIUpOBaHUE CBOMCTB TaHT€HCA U KOTaHTEHCA,
MOCTPOEHUE MX TPAPUKOB.

[IpumeHeHne cBOMCTB (DYHKLMI 111 CPaBHEHUS 3HAYECHUN
TPUTOHOMETPUYECKUX (PYHKIUH, pelIeHUs
TPUTOHOMETPUUECKUX YpaBHEHU. [locmpoenue epaghuxos
00pammubIX MPULOHOMEMPULECKUX PYHKYULL U onpeoenenue no
epagukam ux ceoticms.

BrinosiHeHne npeoOpa3oBaHusi rpauKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[TocnenoBatens | O3HAKOMJIEHHE C TOHATHUEM YHCIOBOW IOCIEN0BATEIbHOCTH,
HOCTH criocobamu ee 3a/1aHusl, BEIYUCIICHUSIMU €€ YJICHOB.
O3naxomnenue ¢ noHaAmuem npeoena nocied08amenrbHOCmu.
O3HaKOMJICHHE C BBIUUCICHHUEM CyMMBbI OECKOHEYHOTO
YUCJIOBOTO Psijia HAa TPUMEPE BHIYUCIICHUS CYMMbI OECKOHEYHO
yOBIBaIOIIIEH TreOMETPUUYECKON MPOrPEeCCU.

Pemienne 3amau Ha npuMeHeHue HopMysibl CyMMbl O€CKOHEYHO
yOBIBAIOIIEH Tr€OMETPUUECKON MMPOTPECCUH

ITpousBoaHas 1 | O3HaKOMJIEHUE C MIOHATHEM ITPOU3BOIHOM.

ee npuMeHenue | M3ydyenne wu  ¢opMynupoBaHMe €€  MEXaHMYECKOTO |
r€OMETPUYECKOTO CMBICIIA, U3YYEHHUE AITOPUTMA BBIYMCIICHHUS
IIPOU3BOJHON Ha MPUMEPE BBIYMCICHHS MTHOBEHHOW CKOPOCTH
Y YIJI0BOro KO3(PpUIMEHTa KacaTeIbHOM.

CocrapiieHuE ypaBHEHUSI KacaTeJIbHOU B OOIIEM BHUJIE.
YcBoenue IIPaBUII g depeHurpoBanus, TaOIHILIBI
MPOU3BOAHBIX JJIEMEHTAPHBIX (PYHKUUH, TPUMEHEHUE IS
mupdepeHupoBanus  QYHKIUH, COCTABJICHUS  ypaBHEHUS
KacaTeIbHOM.

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

[IpoBeneHre ¢ MOMOIUBKD  NPOWU3BOJHOM  MCCIEIOBAHMS
byHKIMH, 3a1aHHON (HOPMYIIOH.

VYcraHoBIEHUE CBSA3U CBOMCTB (DYHKIIMHM W MPOU3BOTHON MO WX
rpadukam.

[IprumeHenune Mpou3BOAHOM JJIsl PELICHUS 33724 Ha HAXOXKICHUE
HanOOJIbIIEr0, HAMMEHBIIET0 3HAYCHUS U Ha HAXOXKJEHUE
KCTpEMyMa
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[TepBooOpa3zHas
Y MHTETPal

O3HaKOMIICHHE C TTOHATHEM WHTErpajia U IepBOOOpa3HOM.
W3yuyeHune npaBuia BEIYUCIICHUS TICPBOOOPA3HOM M TEOPEMBI
Herorona— JleliOuuma.

Pemenue 3amad Ha CBS3b MEPBOOOPA3HOW M €€ MPOU3BOJIHOM,
BBIYHCIICHHE ITePBOOOPa3HOM I TaHHON (QYHKIINH.

Pemenne 3amay Ha MPUMCEHCHUE HWHTETpayia ISl BBIYUCIICHHS
(U3UYECKUX BEIIMYUH U TUIOMIAICH

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHUS U
CHUCTEMBI
YpaBHEHUM
Hepasencrea u
CUCTEMBI
HEPABEHCTB C
JBYMSI
IIEPEMEHHBIMU

O3HaKOMIICHHE C MPOCTEHIIMMHU CBEIEHUSMH O KOPHIX
anreOpanvyeckux  ypaBHEHUW, TIOHATUSMU  HCCIEIOBAHUS
YPaBHEHUM U CUCTEM YPaBHEHUM.

MN3yueHne TEOpUM PABHOCWIBHOCTM YpPAaBHEHMH U €€
npumeHeHus. lloBTopeHue 3amucu pelmeHus CTaHAapTHBIX
yYpaBHEHUH, TPUEMOB NpeoOpa3oBaHUs ypaBHEHUH  Uis
CBEJICHUS K CTaHJJaPTHOMY YPaBHEHHIO.

Pemenune panyoHanbHbIX, UPPAaLMOHAIBHBIX, IOKA3aTEIbHbIX U
TPUTOHOMETPUYECKUX YPABHEHUMN U CUCTEM.

Hcnonp3oBanue cBOMCTB U rpauKoB QYHKIUHN IS peLICHHUS
ypaBHEeHUH. [[0BTOpEHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenne ypaBHEHUI ¢ IPUMEHEHUEM BCEX IIPUEMOB
(pa3noxeHus Ha MHOKHUTEIH, BBEJICHNS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, rpa)uuecKoro MeToa).

Pemenne cucrteM ypaBHEHUIN C IPUMEHEHUEM PA3JINYHBIX
cnoco6oB. O3HaKOMJIEHHE C OOLIMMHU BOIIPOCAMHU PELICHUS
HEPaBEHCTB U UCIOJIb30BAHUE CBOMCTB U TpadUuKoB GyHKITUN
IIPU PELIEHUN HEPABEHCTB. PeleHne HepaBeHCTB U CUCTEM
HEPABEHCTB C MPUMEHEHUEM PA3JIUYHBIX CIIOCOOOB.
[IpuMeHeHne MaTeMaTHYeCKUX METOI0B JUIsl pEILEHUS
COJIeprKaTEeNbHBIX 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU U
npakTUKU. IHTepIIpeTUpOBaHKE PE3YIbTATOB C YUYETOM
pEaAIbHBIX OTPAHUYCHUN

OJIEMEHTBI KOMBMHATOPUKH, TEOP1UU BEPOATHOCTHU 1

CTATHUCTUKHA

OCHOBHBIE
TTOHSTHS
KOMOWHATOPUKHU

N3ydenue npaBuiaa KOMOMHATOPUKHU U IPUMEHEHHE TPU
pelieHnd KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a/1a4 METOI0M Tiepebopa U 1o
MIPaBUIIy YMHOKEHHSL.

O3HAaKOMJICHHE C TTOHSATUSIMHA KOMOWHATOPHUKU: Pa3MEIICHUSIMH,
COUCTaHUSAMH, TIEPECTAaHOBKAMHU U (popMysIaMu TSt UX
BbrunciieHus. OObsICHeHHE U TpUMeHeHue hOopMyJT IS
BBIYHCIICHUS PA3MEIICHUN, IEPECTAHOBOK U COUYETAHUN TIPH
pELlIeHUH 3a7ay.

O3nakomsienne ¢ OuHoMoM Hbl0TOHA U TPEYyTrOJbHUKOM
ITackasd. Pelienne npakTHYECKUX 3a7a4 C UCIIOJIb30BAHUEM
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MOHSITUHN M MPaBUJI KOMOMHATOPUKHU

DNIEMEHTHI N3ydeHne Ki1acCu4ecKoro OnpeesieHus: BEpOATHOCTH, CBOMCTB
TEOpUU BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
BEPOATHOCTH PaccmoTpenmne npumepoB BbIUMCIEHUS BEpOSITHOCTEH. PelieHue

3a]1a4 Ha BbIUMCJIEHUE BEPOSITHOCTEN COOBITHI
[IpencraBnenne | O3HAKOMJIEHHE C MPEACTABICHUEM YHCIIOBBIX JAHHBIX U UX
JAHHBIX XapaKTEPUCTUKAMH.
(Tabmuupl, Perenne nmpakTudeckux 3agad Ha 00pabOTKy YMCIOBBIX
JMarpaMMal, JAHHBIX, BBIYMCIIEHUE UX XapaKTEPUCTUK
rpaduKn)

I'EOMETPUA

[Tpsimble u )MYJIMPOBKA U MIPUBEACHUE JOKA3ATEIBCTB IPU3HAKOB B3aUMHOTO
IJIOCKOCTH B PacoJIOKEHUS IPSMBIX U INIOCKOCTEH. Pacnio3HaBaHue Ha
IIPOCTPAHCTBE | YEPTEXKAX U MOJEIAX PA3IMUHBIX CIy4aeB B3aUMHOIO

PACIIOJIOKEHUS IPSIMBIX U TUIOCKOCTEHN, apryMEHTHPOBAHUE
CBOUX CyXJeHuil. DopMyIupoBaHuE ONPEACICHUN, TPU3HAKOB
Y CBOWCTB NapauieNIbHbIX U NEPHEHIUKYISPHBIX MIOCKOCTEH,
JIBYTPaHHBIX U JIMHEUHBIX YTJIOB.

BrllonHeHre MOCTPOCHHS YIJIOB MEXKIY MNPSAMBIMU, MPSAMOM U
IUIOCKOCTBIO,  MEXJy IUIOCKOCTSMHU IO  OINHUCAaHHUIO H
pacno3HaBaHHUE UX HA MOJIETISAX.

[IpuMeHeHre NPU3HAKOB U CBOKCTB PACIIOJIOKEHUS PSIMBIX U
IUIOCKOCTEW MPU PELICHNH 3a/1a4.

N300paxeHne Ha pUCYHKax U KOHCTPYHUPOBAaHUE Ha MOJEIISAX
NEPIEHANKYJISIPOB U HAKJIOHHBIX K IIJIOCKOCTH, MPSIMBIX,
MapaJyICIbHBIX IUNIOCKOCTEN, YIJIOB MEXKY MPSIMOM U
IUIOCKOCTBIO U 00OCHOBAHUE MOCTPOCHUSI.

Pemenne 3agady Ha BBIYMCIEHHE T'€OMETPUYECKUX BEJIMYUH.
OnuceiBaHUE PACCTOSIHUSL OT TOYKHU JI0 MJIOCKOCTH, OT MPSIMOU
10 MJIOCKOCTH, MEXITY MJIOCKOCTSIMH, MEXIY
CKPEUIMBAIOIIMMHUCS ~ MPAMBIMUA, MEXKAY MPOU3BOJIbHBIMU
¢durypamu B MpoCTPAHCTBE.

@opMynHpOBaHME U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O
pPacCTOSIHUAX (TEOpEM CYIIECTBOBAHUS, CBOMCTBA).

OpakeHue Ha YepTeKax M MOJEISAX PACCTOSHUS U 00OCHOBAHHE
CBOMX CyXxJIeHHi. OnpenesieHne U BBIYHUCICHUE PACCTOSHUN B
npoctpanctBe. [Ipumenenne Gopmyn u TeopeM IIIaHUMETPUHU
JUISL peLIeHus 3a/1a4.

O3HaKOMIIEHHE C MOHATHEM MapaJUIEIbHOrO NMPOEKTUPOBAHUS U
ero cpoiictBamu. Dopmynuposanue meopemvl O NIOWAOU
OPMO2OHATLHOU NPOEKYUU MHO20)20/IbHUKA.

[MEHEHUE TEOPHUH ISl 0OOCHOBAHUSI IOCTPOCHUN M BHIYMCIICHHM.
ApPryMEHTHUPOBAaHME  CBOUX  CYXJGHMH O  B3aUMHOM

PacIoJIOKEHUU IPOCTPAHCTBEHHBIX (pUTyp
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MHuororpannuk | Onucanue " XapaKTEPUCTHUKA pa3INYHBIX BUJIOB

17} MHOTOI'PAaHHHUKOB, IIEPEYUCICHUE X YIIEMEHTOB U CBOWCTB.
N300paxeHre MHOTOITPAaHHUKOB M BBIIIOJIHEHUE ITOCTPOCHUS Ha
M300paXKEHUSIX U MOJEJIIX MHOTOTPAHHUKOB.
BelunciieHre JIMHENHBIX 3JIEMEHTOB U YIJIOB B
IPOCTPAHCTBEHHBIX KOHPUTYpaLMsIX, apTYMEHTUPOBAHNE CBOUX
CYKIEHHMI. XapaKTepUCTUKa U N300pakeHNEe CEUEHNH,
paseepmku MHO202PAHHUKOE, BBIYUCIICHUE ILIOIAEH
ITOBEPXHOCTEMN.
[TocTpoeHue mpocTelmx ceuyeHuil Kyoa, MPU3Mbl, THPAMUIBL.
[Tpumenenue GHakToB U CBeICHUH U3 TUIAHUMETPHH.
O3HaKOMIIEHHE C BUJIaMH CHUMMETPUI B IPOCTPAHCTBE,
dbopmyHpoBaHUE ONPEICTICHUN U CBOMCTB. XapaKTEpUCTUKA
CUMMETPUHU TEJI BPALLIEHUS U MHOIOTPAHHUKOB.
IIprMeHeHne CBOMCTB CAMMETPHH IIPU PELICHUH 3a1a4.
Hcnonp3oBanue npruoOpeTEeHHBIX 3HAHUM [Tl UCCIIEI0BAaHUS U
MOJEIUPOBAHUs HECIIOKHBIX 3a7a4.
N300paxeHne OCHOBHBIX MHOTOIPDAaHHHUKOB U BBIIIOJIHEHUE
PUCYHKOB I10 YCJIOBUSM 33184

Tenan O3HakOMIIEHHE C BUAAMH TeIl BpallleHus, (hopMyJIMpOBaHUE UX

IIOBEPXHOCTHU ONPENIECIICHUI U CBOMCTB.

BpAILCHUS @OopMyJIMPOBAaHHE TEOPEM O CEYEHUM MIApa IUIOCKOCTBIO WU

MJIOCKOCTH, KacaTebHOM K cepe.

XapakTepucTuka U U300pakeHHe TeJl BPAILIEHUs, UX Pa3BEPTKH,
CEUYCHUSL.

Pemienne 3amady Ha NMOCTPOCHUE CEYECHUM, BBIYMCICHUE JUJIWH,
pacCcTosHUM, YTJ0B, Iom@aneu. I[IpoBeneHne nokazaTebHBIX
pacCyKJI€HUH MPU PELICHUU 3aa4.

IIprumeHeHne CBOWCTB CUMMETPUHU NPU PELICHUM 3a/1a4 HA TeJia
BpaIlleHHs, KOMOHWHAIIMIO TEJI.

N300paskeHre OCHOBHBIX KPYTJIBIX TENl U BBHIMOJHEHUE PUCYHKA
110 YCJIOBUIO 3aJa4H

N3mepenns B
reOMETPUU

O3HakOMJICHHE C MOHSITUSIMHU TUIONIAAU U 00beMa, AKCUOMaMH U
CBOWCTBAMU.

Perienue 3a1a4y Ha BEIYUCIICHUE TIOMIAACH TIIOCKUX QUTYD C
MPUMEHEHUEM COOTBETCTBYIOITUX (HOpMYJT U (DAKTOB U3
IaHuMeTpur. MzydeHue TeopeM o BRIUUCICHUH 00bEMOB
MPOCTPAHCTBEHHBIX TEJ, PELICHHUE 337]a4 Ha TIPUMEHEHHE
dbopmyn BeruncieHus 00beMoB. 3yuenue dhopmyn s
BBIYMCJICHUS TUIONAJeH TOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ
BpAaIllCHUS.

O3HaKOMJIEHHE C METOJIOM BBIYUCIIEHHUS TUIOIIAU TOBEPXHOCTH
cheppl. Pemenme 3amad  Ha  BBIYMCICHHE  IUIOIIAJEH
MTOBEPXHOCTHU MPOCTPAHCTBEHHBIX TEI

39




Koopnunatel 1 | O3HakOoMJIeHHE C TIOHSITHEM BekTopa. M3ydeHue aexapToBOH

BCKTOPBbI CUCTCMBI KOOpAWHAT B IIPOCTPAHCTBC, ITOCTPOCHUC

KOOPJIMHAT TOYEK.
HaxosxeHnue ypaBHEHUN OKpYKHOCTH, c(pepbl, IITOCKOCTH.
Boluncienue paccTossHUN MeXIy TOUKaMHu.

KOOPAMHAT BEKTOPA B IPOCTPAHCTBE, IPABUJI ACUCTBUM C
BEKTOPaMHU, 33IaHHbIMU KOOPIMHATAMMU.
[IpumeHeHne Teoprn NpU PEIICHNUH 3a/1a4 HA ICUCTBUS C

BEKTOPHOI'0 YPaBHEHUS NPSAMOU U INIOCKOCTH. [Ipumenenne
TEOPHUU IIPU PEILIECHUH 3a/1a4 Ha JEUCTBUA C BEKTOPaMH,

BEJIMYMH YIJIOB U pacCTOAHUI. O3HAKOMJIEHUE C
JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aHMHOM
PACIIOJIO0KEHUH NPSIMBIX U IUIOCKOCTEN C UCTI0JIb30BAHUEM
BEKTOPOB

BEKTOpaMu. M3ydeHue CKamapHOTO MTPOU3BEICHUS BEKTOPOB,

I10

3alaHHBIM KOOpAWHATaAM TOYCK H HHOCKOCTGﬁ, HaxXOXJICHUC

I/ISYLIGHI/IG CBOMCTB BCKTOPHBIX BCIIMYHH, IIPABUJI PA3JIOKCHUA
BCKTOPOB B TPCXMCPHOM IMPOCTPAHCTBE, IIPpABUJI HAXOKIACHHUA

KOOpI[I/IHaTHHﬁ MCTOA, IPUMCHCHHUC BCKTOPOB IJI1 BBIYHCJICHUA

3. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMDbI
YUYEBHOU JUCHUIIJIUHBI <MATEMATHKA: AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A;
I'EOMETPUSA»

OcBoenue pabodeil mporpaMMbl y4eOHOU AUCIUIUIMHBI «MaremaTuka:
anreOpa ¥ Havajla MaTeMaThuueckoro aHanuza; reomerpus» B TAIIOY HCO
«HoBocuOupckuii KOUIEHK MapUKMaxepCKOTO MCKYCCTBa» MPOU3BOJUTCS B
y4eOHOM KaOuHETe, B KOTOpOM oOecrnedeH oOydJaromumMcs CBOOOIHBIN
noctynn B MHTepHET BO BpeMsi y4yeOHOro 3aHSATHS U TEPHOJI BHEYUEOHOU
NeSITeTbHOCTH.

[Tomernienue KaOuHeTa yIOBIIETBOPSIET CanurapHo-
AMUACMHUOJIOTHUECKMX TPEOOBAaHMSIM K  OpPraHW3alusIM BOCIHUTAHUS U
oOyuenus (CIT 2.4.3648-20) u OCHAIICHO THUIIOBBIM OOOPYIOBaHUEM,
yKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHCIIC CIICIHAIA3UPOBAHHOM
y4eOHOM MebOenbl0o U CcpelcTBaMU  OOY4YeHMs, JOCTaTOYHBIMU  JIJIst
BBITIOJIHEHHS TPEOOBAHMI K YPOBHIO IIOATOTOBKH 00YYarOIIUXCA .

B kaOunetre umeercs MyJbTUMeAUHOE 00OpYyIOBaHHUE, MOCPEICTBOM
KOTOPOTO YYaCTHUKH 0Opa3oBaTENIbHOTO MPOIecca MOTYT MPOCMAaTpPUBATH
BU3YaJIbHYI0O WHGOpMAIMI0 TI0 MaTeMaTHhKe, CO37aBaTh IPE3EHTAIlUH,

! [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.
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BHJICOMATEPHUAITBI, HHBIC JOKYMEHTHI.

B coctaB yd4eOHO-METOIWYECKOTO U MaTEPHAIBHO-TEXHHYECKOTO
obecrieyeHus: MporpaMMbl y4eOHOM NUCHMIUTMHBI «MaremaTuka: ajredpa u
Hayajga MaTeMaTHYEeCKOI0 aHAJIN3a; FTE€OMETPHS» BXOJIAT:

+ MHOTO(YHKIIMOHAJIBHBIA KOMIUIEKC MPEIogaBaTeis;

. HarjisaHble TOCOOMS (KOMIUIEKThI YYEOHBIX TaOJuIl, IIJIAKaToB,
MOPTPETOB BBIIAIOITUXCS YUCHBIX-MAaTEeMaTUKOB U JIp.);

- nHGOPMAIMOHHO-KOMMYHHUKATHUBHBIE CPE/ICTBA;

+ DKPaHHO-3BYKOBBIC TTOCOOUS;

-+ KOMIUTICKT TE€XHHYECKOW JTOKYMEHTAIlud, B TOM YHCJIE 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
«Maremartuka: anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHAJIM3a; TCOMETPHUY,
PEKOMEHJIOBaHHbIE  WJIM  JOMYIIEHHbIE  JJIi  HUCIOJb30BaHUS B
npodeccHoHaNbHBIX 00pa30BaTEIbHBIX OPraHU3aIUsAX, PEATU3YIOMUX 00-
pa3oBaTeNbHYIO0 MPOrpaMMy CpeHEero o0IIero oOpa3oBaHUS B Mpejesax
ocBoenus [ITTKPC na 6a3ze ocHOBHOTO 00I1Iero 00pa3oBaHMS.

bubnuoTeunbiit (HOHA MOMOJHEH SHIMKIONEIUSIMU, CIPABOYHUKAMU,
Hay4YHOM, HAYYHO-IIONYJISIPHOW U IPYTON JIUTEPATYyPOU 110 MaTEMAaTHKE.

B  mpouecce ocBoeHus — mporpaMMbl  y4eOHOM — JUCHUIUIMHBI
«MaremaTuka: anreOpa W Hadaja MaTEeMaTHYECKOTO aHalln3a; TCOMETPHUSDY
CTYICHTBI HWMEIOT JIOCTYNl K OJJICKTPOHHBIM YyYeOHBIM MaTepHaliaM II0
MaTeMaThKe, HMEIONIMMCS B CBOOOJHOM JocTyne B ceTu MHTEepHeT
(27IEeKTPOHHBIM KHUTaM, PAKTUKyMaM, TecTam, Marepuanam EI'D u np.).
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4. PEKOMEHAYEMASI IUTEPATYPA
Jlyist cTyiIeHToB

1. Anumos I1I.A. u Op. Maremaruka: anreOpa U HayaJla MATEMaTHYECKOTO aHAJIN3a,
reoMeTpus. Anrebpa U Hadajga MaTeMaTHIECKOro aHam3a (0a30BbIM U yTiTyOJIEeHHBIHI
ypoBaH).10—11 xmaccer. — M., 2017.

2. Amanacan JI. C., bymyszoe B. ®., Kaoomyes C. b. u op. Matemartuka: anredpa u
Hayajia MaremaTtudeckoro aHanu3a. [‘eomerpusa. ['eomerpus (0Ga3oBbli U
yriyoneHHsi ypoBan). 10—11 kmaccel. — M., 2018.

3. bawmarxos M. H. Matemartuka: ajredpa ¥ HadaJla MaTeMaTHYECKOT'O aHAJIU3a,
reOMETpHUs: Y4YE€OHUK I CTYJEHTOB MPOPECCHOHANBHBIX 00pa30BaTEIbHBIX
opraHu3aluii, ocBanBaromux npodeccuu u cnenuanbHoctu CI10. — M.,2017

4. bawmakos M. H. Matemartuka: anredpa U Hadajia MaTeMaTU4YECKOrO aHaIu3a,
reomerpusi: COOpHUK 3ahad NpO(QUIBHOM HampaBiIEHHOCTH: ydeO. mocoOue i
CTYIEHTOB TMpo(deccHoHANBbHBIX 00pa30BaTeNbHBIX OPraHMU3AIHi, OCBAHBAIOIINX
npodeccun u cnenranbHoctu CIIO0. — M., 2017.

5. bawmarkos M. H. Matemartuka: ajiredpa 1 Hadajla MaTEeMaTUYECKOTO aHaJu3a,
reoMeTpus: 3aJayHuK: y4yeOd. mocoOue il CTYAEHTOB MNPO(PEeCCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHu3alnii, oOcBauBaroIuX npodeccuu u cnenuaibHoctu CIIO.
— M., 2017.

6. bawumaros M.1. Matematuka (6a30BsIif ypoBeHs). 10 kimacc. — M., 2018.

7. bawumaros M.1. Matematuka (6a30BsIif ypoBeHs). 11 kimacc. — M., 2018.

8. bawmakose M.U. Anrebpa u Hayana aHanu3za, reomerpus. 10 kmacc. — M.,
2019.

9. bawumaros M.M. Marematuka (6a30Bbiii ypoBenb). 10 kiacc. COOpHUK 3a1ay:
yueb. mocobue. — M., 2014.

10. hawmaxose M.M. Marematuka (6a30BbIi ypoBeHb). 11 kmacc. COOpHHK 3aad:
yue0. mocodbue. — M., 2019.

11. I'yces B.A., Ipucopves C.I'., Heoneuna C.B. Marematuka s npodeccuii u
CHEUAIbHOCTEH COLMATBHO-D)KOHOMHYECKOTO TpOo(uiia: y4eOHUK IJsi CTYJEHTOB
po¢eCCUOHANIBHBIX 00Pa30BaTENIbHBIX OpPraHU3alMii, OCBaMBAIOIIMX Hpodeccuu u
crnernuansaoctu CIIO. — M., 2019.

12. Konsieun FO.M., Tkauesa M.B, ®@eodeposa H.E. u op. Marematuka: anrebpa u
HayaJla MaTeMaTH4ecKoro aHaiu3a. AnreOpa W Hayajga MaTEeMaTHYECKOTO aHau3a
(6a3oBbIif 1 yrinyOnenHsii ypoBuu). 10 kimace / mon pen. A.b. Xwmwxkuenko. — M.,
2019.

13. Konseun FO.M., Tkauesa M.B., ®edeposa H.E. u op. Matematuka: anrebpa u
Hayaja MaTEeMaTUYEeCKOTO aHanu3a. Anrebpa M Hadajga MaTeMaTUYECKOTO aHallu3a

(6a30BbIN U yrayOneHHbld ypoBHM). 11 kmacc / moxn pea. A.b. XKwkuenko. — M.,
2019.

Jnst npenogaBareJiei

1. O6 obpazoBanuu B Poccuiickoit @enepauuu: denep. 3akoH oT 29.12. 2012 Neo
273-D3 (6 oeticme. peo.)
2. Ilpuka3z MunucrepctBa oOpa3zoBanus U Hayku P® ot 17.05.2012 Ne 413 «O06



YTBEPXKICHUU (eepaJbHOT0 TOCyJapCTBEHHOr0 00pa30BaTeIbHOTO CTaHJapTa
cpenHero (ITOJTHOTO0) 001Iero 00pa3oBaHUs .

3. [Ipukaz MunucrepctBa oOpazoBanust u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMH n3MeHeHuil B [Ipuka3 MunucrepcTBa o0pasoBanus U Hayku Poccuiickoit
Oenepariuun = ot 17.05.2012 Ne 413  «“O06 yrtBepkaeHuu (denepaabHOTO
roCy/IapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAapTa CpeaHero (MOJIHOTO) OOIIero
00pa3oBaHUs ».

4. ITpuka3z MunuctepctBa obpa3oBanus u Hayku P® ot 31 gekabps 2015 r. Ne
1578 "O BHeceHMM U3MEHEHHH B (he/lepaibHbIN FOCYJapCTBEHHBIN 00pa3oBaTEIbHBIN
CTaHAApT CpeHEro o0IIero o0pa3oBaHusi, yTBEPKACHHBIA MpUKa3oM MHUHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mast 2012 . Ne 413"

5.IluceMo JlemapTtamMeHTa TOCYIapCTBEHHOM TOJUTUKU B cdepe MOArOTOBKU
pabouunx kanpoB u JAI[1O MunuctepctBa oOpazoBanus u Hayku PO ot 17.03.2015 Ne
06-259 «Pexomenaanuu mo opraHu3aluy NOMyYeHUs] CPEeTHETO O0IIeTro 0Opa3oBaHus
B IIpe/ielIax OCBOEHHUS 00pa30BaTENIbHBIX MPOTpaMM CPEIHEr0 MPOPECCHOHAIBHOIO
oOpa3zoBaHHsl Ha 0a3e OCHOBHOIO OOIIEro 0Opa3oBaHUs C YYETOM TpEeOOBAHMIA
(denepabHbIX TOCYAAPCTBEHHBIX O0pPAa30BaTENbHBIX CTAHIAPTOB U MOJy4aeMOU
npodecCur WM CIEIHATbHOCTH CPETHETO TTPOodheCcCOHAIFHOT0 00pa30BaAHUS.

6. [IpumepHass ocHOBHast o0Opa3oBaTelbHasg MporpaMma CpeAHEro oOIIero
oOpa3oBaHMsl, OJ0OpeHHass peueHueM (eaepaJbHOro y4yeOHO-METOIUYECKOTO
oObeuHeHus 1o obmiemMy oopazoBaHuto (IpoTokos oT 28 utona 2016 r. Ne 2/16-3).

7. bawmarxos M.M. MaTtemaTuka: KH. JJid PENoAaBaTesi: METoI. mocodue. — M.,
2017

8. bawmarxos M.W., L{vicanos LL.H. Metonudeckoe MmocoOue Ijis IMOATOTOBKU K
EI'D. — M., 2017.

HNuTepHer-pecypcesbl

www.fcior.edu.ru (MudopmManmoHHbIe, TPESHUPOBOYHBIC M KOHTPOJIBHBIC
Matep I/IaHBI)' . Yuebnoe uzoanue

www.school-collection.edu.ru (Emunas KOJUJIEKLIUA U (POBBIX
00pa3oBaTeIbHBIX PECYPCOB)

https://academia-moscow.ru/ (3mekTpoHHas OMOIMOTEKa KOJUICHKA)
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