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[Tporpamma yueoHoit nucuummasl OY/1.bJ1.06 MartemaTuka pa3paboTaHa B COOTBETCTBUU C
TpeboBaHUSAMH (eepatbHOro ToCylIapcTBEHHOro obOpaszoBareibHOro crangapra (mamee —PI'OC)
cpenHero oOimero oOpa3oBaHUs, PEKOMEHIAIMSAMH 110 OpraHU3AIMU IOJYYCHHSI CPEIHEro OOIIero
o0pa3oBaHMs B Tpeaenax OCBOCHHS O00pa3oBaTENbHBIX MPOTPaMM CPEIHEro MpodecCHOHATHLHOTO
oOpa3oBaHKMs Ha 0a3e OCHOBHOro oOImIero oOpa3oBaHHUS C YYETOM TpeOOBaHMM QenepaabHbIX
rOCy/IapCTBEHHBIX 00pPa30BATENbHBIX CTAHIAPTOB W IMOJTYYaeMON CHENHAIbHOCTH WIH MPOPECCHH
cpennero nmpodeccuoHansHOro 00pa3oBaHus (MUCbMO JlemapTaMeHTa rocy1apcTBEHHON MOMUTHKU B
cepe moarotoBku pabouux kampoB u JIIO MwunobpHayku Poccum ot 17.03.2015 Ne 06-259),
IPUMEPHOHN MporpaMMbl yueOHOW TUCHUIUIMHBI «MaTemaThka: aaredpa U Hadaja MaTeMaTH4yeCcKOro
aHaIM3a; TeoMeTpus» A mpodeccuoHalbHBIX 00pa30BaTENbHBIX OpraHU3alMi, PeKOMEeHI0BaHHON
®denepaabHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DeaepaibHbIi HHCTUTYT pPa3BUTHUS
obpazoBanus» (nanee — ®I'AY «DPHPO») B kauecTBe NMPUMEPHON MHPOrpaMMBl ISl peann3aiuu
OCHOBHOU TpodeccuoHansHOi oOpazoBarenbHOi mporpammbl CIIO Ha 6a3e OCHOBHOro 0OUIEro
o0pa3oBaHMs C TOJIYYEHUEM CpeaHero odmiero oopasoanusi, mpoTokos Ne 3 ot «21» utons 2015r.,
peructpanoHHbIi HoMep penen3uud Ne 377 ot «23» urons 2015r. DI'AY «DUPO».



OBIIAS XAPAKTEPUCTUKA YYEBHOU JUCITATLTAHBI

MaremaTtuka sBisieTcsl pyHIaMEHTaIbHON 00111e00pa30BaTeIbHON U CIUIIIMHON CO

CIIOKUBIIMMCS YCTOWYUBBIM COAEpP)KAaHUEM M OOIIMMHU TpPEeOOBAHUSMU K ITOJATOTOBKE

00yYaroIIHXCS.

Nzydyenne MatemaTukn Kak 00mieo0pa3oBaTenbHOM y4eOHOW  IUCIUTUIMHBI,

YUUTBHIBAIOIIEH  crenu(uKy  OCBaWBaeMbIX  CTydeHTamu  crenuaibHoctH — CIIO,

obecrieyuBaercs:

BBIOOPOM pa3NUYHBIX MOJIXOJ0B K BBEICHHIO OCHOBHBIX MTOHSTHI;

dhopMHUpOBaHHEM CHCTEMBl YYeOHBIX 3afaHui, obOecmeunBarommx 3(pdexTuBHOE
OCYIIECTBJICHNE BEIOPAHHBIX I1€JIEBBIX YCTAaHOBOK;

o0oramieHreM CHeKTpa CTujed y4eOHOW AEesTeNbHOCTH 3a CYET COrJIacCOBaHUS C
BEIyIIUMH JIEATeIbHOCTHBIMU XapaKTePUCTUKAMH BRIOPAHHOM CIIEIMAIbHOCTH.
Peanuzanus copepxanus yd4eOHOUW AMCIUIUIMHBI OPUEHTUPYET HA MPHOPUTETHYIO

POJIb POLIECCYAIbHBIX XapaKTEPUCTHK yueOHOM paboThI.

Conepxanne yueOHOM AMCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
CoZiep)KaTeIbHBIMU JIMHUSAMH 00ydeHusi MaTemMaTuke:

anreOpanyeckasl JMHMS, BKJIIOYAIOIAs CHCTEMAaTHU3allMI0 CBEJECHUN O 4YHUClax;
U3y4eHHE HOBBIX M 0000IIeHME paHee H3YYEeHHBIX onepanuil (Bo3BeaeHHE B
CTENEeHb, W3BJCUEHHE KOpPHS, JorapuMUpPOBAHHE, CUHYC, KOCHHYC, TaHIEHC,
KOTaHT€HC U oOpaTHble K HUM); U3y4CHHE HOBBIX BUJIOB YHCIOBBIX BBIPAKCHUU U
GbopMyn; COBEPLICHCTBOBAHHWE MPAKTUYECKMX HABBIKOB U  BBIYMCIUTEILHON
KyJbTYpbl, PpAacIIMpeHHE U COBEPILICHCTBOBaHHE ajreOpanyeckoro ammapara,
cOpMHPOBAaHHOTO B OCHOBHOM IIKOJE, W €ro MpUMEHEHHE K pPEeUICHUIO
MaTeMaTHYECKUX M MPUKIATHBIX 33/1a4;

TEOPETUKO-()YHKIIMOHAIbHAS JIMHHS, BKJIIOYAIOIIAs CHCTEMAaTH3aIMIO U PACIIpEeHUe
CBeleHUH O (DYHKIUSAX, COBEPIIEHCTBOBAHUE I'paUUECKUX YMEHHIl; 3HAKOMCTBO C
OCHOBHBIMH HJI€IMH M METOJaMH MAaTEeMaTUYeCKOro aHaim3a B o0beMe,
MO3BOJISIONIEM HCCIE0BaTh JJIeMEHTapHble (GYHKIMM M pemaTh IpocTeiime
reomeTpudeckue, GU3ndecKe U Apyrue NprukiIagHblie 3aauu;

JMHUS YpaBHEHUH M HEpaBEHCTB, OCHOBAaHHas Ha MOCTPOEHMU U HCCIEIOBAHUU
MaTEeMaTHUYECKUX MOAEJEeH, IepeceKaronascs ¢ alredpanyeckoil M TEeOopeTHKO-
(GYHKIMOHATIBHON JMHUAMH ¥ BKJIIOYAIOMIAsl PAa3BUTHE W COBEPIICHCTBOBAHHE
TEXHUKU alNreOpanyeckux npeoOpazoBaHuil AJis pelIeHUs] ypaBHEHUHN, HEPABEHCTB U
cucteM; (GOpPMUpPOBAHHE CIHOCOOHOCTH CTPOUTh W MCCIENOBATh MPOCTEUINHE
MaTeMaTUYECKHUE MOJIENIN NpPU PElICHUH MPHUKIAIHBIX 3a/a4, 3a7a4 U3 CMEXHbIX U
CTIEIMATbHBIX Y CIUTLINH;

reoMeTpuyeckas  JMHHs,  BKJIOYAIOUash  HarjsAHbIe  INPEACTaBIEHUS O
MIPOCTPAHCTBEHHBIX (HUTypax W M3YYECHUE MX CBOKMCTB, HOPMUPOBAHHE U Pa3BUTHE
IPOCTPAaHCTBEHHOTO  BOOOpaXKEHHs, pPa3BUTHE  CIIOCOOOB  I'€OMETPUYECKUX
U3MEPEHHUH, KOOPAWHATHOTO M BEKTOPHOT'O METOAOB I PEIICHUS MaTEeMaTHUYECKHX
¥ TIPUKJIA/IHBIX 3a/1a4;



o CTOXacTUYecKas JIMHHS, OCHOBAaHHas Ha pPa3BUTUM KOMOWHATOPHBIX YMEHHUH,

IPEACTABICHUN O BEPOSTHOCTHO-CTATHCTHUYECKUX 3aKOHOMEPHOCTIX OKPY>KAIOIIETO

MUpA.

B TemaTMueckoM IulaHe HpOrpaMMbl y4eOHBI MaTepuan MpeAcTaBlieH B ¢opme
YepeAyIOIErocsi pa3BepTHIBAHMS OCHOBHBIX COJEP)KATENbHBIX JHHUN (alredpandeckoi,
TEOPETHKO-(DYHKIINOHAIBHOM, YpaBHEHU I 5 HEPABEHCTB, r€OMETPUYECKOH,
CTOXAaCTUYECKOI), YTO MO3BOJISIET THOKO UCIOIb30BaTh UX PACHOJIOKEHUE U B3aHMMOCBS3b,
COCTaBJIATh pabO4Mil KaJeHJApHbIM IUIaH, MO-pa3HOMY 4depeays ydeOHble TeMbl (TJIaBbl
y4eOHUKA), yYUTHIBAsK YPOBEHB ITOJII'OTOBKH CTYIEHTOB 10 TIPEIMETY.

Nzyuenue obmeobpazoBaTenpHoi yueobnon mucrumanasl OY.BJ1.06 Matematuka
3aBepiiaeTcs IOJIBEICHUEM MWTOroB B (opMe HK3aMeHa B paMKax MPOMEXYTOYHOH
aTTecTaly CcTylneHToB B mporecce ocBoeHus ocHoBHOil OIIOIT CIIO c¢ momydyeHuem
cpenHero obuiero oopazoanus (IITICC3).

MECTO YYEBHOMH JUCHUIJINHBI B YYUEBHOM ILJIAHE

VYueonas gucrummHa OY][.BJ1.06 MaremaTtuka siBisieTcss Y4eOHBIM MPEIMETOM
o0si3aTenbHONM TpenMeTHor obnactu «Matematuka u wHpopMmatukay DI'OC cpennero
o0mrero oopa3oBaHusl.

VYueOnas nucuummaa OYJ[.BJ1.06 Marematuka BXoAuT B 0011€00pa3oBaTeIbHbIN
uuka yaeOHoro niana OIIOII CIIO mo cnenuansHocty 36.02.01 Berepunapus (0azoBas
MOJIFOTOBKA), peajau3yeMoil Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHUS C IOJy4EHUEM
cpennero oobmiero oopazoanus (ITIICC3).

PE3YJbTATHI OCBOEHUS YYEFHOU JTUCHUILJIAHBI

OcBoenue coaepkanus ydeOHor mumcrumiuabl OYJ.BJ1.06  Marematuka,
obecreuynBaeT JOCTH)KCHHUE CTYAECHTAMH CIIEAYIOMNX Pe3yJIbTaTOB:
* IUYHOCHIHBIX'

—  chOpPMHPOBAHHOCTh MPEICTABICHUNA O MaTEeMaTHKE KaK YHHUBEPCAJILHOM SI3BIKE
HayKd, CpEACTBE MOJEIMPOBAHMS SBJICHUM W MPOLECCOB, HJEAX U METoAaxX
MaTeMaTHUKH;

— I[IOHMMaHUWE€ 3HAYMMOCTM MaTEMAaTUKH JUId HAyYHO-TEXHMUYECKOro IIporpecca,
cOpPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTH OOIIeYeI0BEYeCKOn
KyJIbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUA MAaTEMAaTHUKH, D3BOJIOLUCH
MaTeMaTHUYEeCKUX HJICH;

— pa3BUTHE  JIOTMYECKOTO  MBIIUICHHS,  MPOCTPAHCTBEHHOTO  BOOOpPa)KEHUS,
AITOPUTMUYECKONW KYJIBTYpPbl, KDUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM
U1t Oyayieit mpogecCHOHAIBHON IeATeTbHOCTH, JIJIs1 MPOIOJDKEHHSI 00pa30BaHUs U
camMo00pa3oBaHuUs;

— OBJQJICHHEC MaTEeMaTHUYECKHMH 3HAaHUSMH U YMEHHSIMH, HEOOXOANMBIMH B
MOBCEIHEBHOM >KU3HU, JUISI OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAaYYHBIX AU CHUTIINH
U JUCHHUIUTMH TPO(EecCHOHAIFHOTO IHKIA, JUIsi TONyd4eHUs oO0pa3oBaHUS B
o0acTax, He TPeOYIOIMUX YrIIyOJIeHHONH MaTeMaTUYeCKO MOATOTOBKH;



TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha
NPOTSKEHUU BCEU KU3HU;
CO3HATEJHbHOE OTHOIIEHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIEIIHON
npoQecCHOHAILHON U 00IIECTBEHHOM TSI TEHHOCTH,
TFOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATEIbHOW TBOPYECKOW M OTBETCTBEHHOM
NESITENbHOCTH;
TOTOBHOCTh K KOJUISKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeILHOM, OOIIICCTBEHHO ITOJIC3HOM, y4e0HO0-UCCIeI0BATEIbCKOM,
MIPOEKTHOU U IPYTUX BUAAX ACATEIBHOCTH;
OTHOIIIEHUE K TPO(ECCHOHANBHOW [EATETHHOCTH KAaK BO3MOXXHOCTH YYacTHS B
pPEIICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npooem;
* MemanpeomemHulx:

YMEHUE CaMOCTOSITEJIbHO OIMPENEeNsiTh LU ACSTEIbHOCTH U COCTaBISTH IUIAHBI
JEeSITEIbHOCTH; CAMOCTOSITEIBHO OCYIIIECTBIIATH, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NEeSITEIbHOCTD; HCIIONB30BaTh BCE BO3MOXKHBIE PECYpChbl I JOCTH)KCHHS
MIOCTaBJICHHBIX I[€JIell M peaiu3aliyl IIaHOB JesATeNbHOCTH; BHIOUPATh YCIEIIHbIE
CTPaTEruu B pa3IM4HbIX CUTYalUIX;
YMEHHME TPOAYKTUBHO OOIIAThCA U B3aMMOJEHCTBOBATH B IPOLIECCE COBMECTHOM

JeSTEIbHOCTH, YYUTHIBATH MO3ULUU JAPYIMX YYAaCTHUKOB JE€ATEJIbHOCTH,
3¢ (HEeKTUBHO pa3pelaTh KOH(IUKTHI,
BJIQJICHUE HAaBBIKAMHU I103HABATEIbHOM, y4eOHO-MCCIEN0BATEIbCKON W TMPOEKTHOU
JESITETPHOCTH, HAaBBIKAMHU Da3pelIeHus] MpoOJeM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3a7a4, ITPUMEHEHUIO
pa3ITMYHBIX METOJIOB MTO3HAHMS;
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHON HMH(OpPMAIMOHHO-TIO3HABATEIHLHOM
NESITETPHOCTH, BKJIIOYAs YMEHHUE OPHUEHTUPOBATHCS B PA3JIUYHBIX HCTOYHHKAX
nH(pOpMAIMK, KPUTHYECKH OICHUBATh W HMHTEPIPETHPOBATH WH(OpMAIHIO,
MOJIy4aeM Y10 U3 Pa3IUYHbIX UCTOYHUKOB;
BIIAJICHUE S3BIKOBBIMHU CPEACTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO
TOUYKY 3PEHHUSI, UCIIOIb30BATh aJIEKBATHBIE SI3bIKOBBIE CPEACTBA;
BIIQJICHUE HaBBIKAMH TO3HABATEIbHOM pPEQIIEKCHH KaK OCO3HAHUsS COBEPIIAEMBIX
JNEHUCTBUH U MBICIUTENBHBIX HPOLIECCOB, MX PE3YyJIbTATOB M OCHOBAHUW, T'PAHMI]
CBOETr0 3HAHUS M HE3HAHMS, HOBBIX MO3HABATENbHBIX 3aJad M CPEACTB IS UX
JOCTUKEHUS;
[ENIeyCTPEMIICHHOCTh B TOMCKaX U MPHHITHH PEIICHUH, COOOpa3UTENbHOCTh H
UHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX  MPEACTaBICHHH;  CIIOCOOHOCTh
BOCHPUHUMATH KPACOTy U TAPMOHUIO MHPA;

* npeomemHuplx

cOpMUPOBAHHOCTh MPEACTABICHUN 0 MATEMATUKE KaK YaCTH MHUPOBOI KYJIbTYpPhI U
MECT€ MATEeMAaTHKH B COBPEMEHHOW IUBUIIM3AIUH, CIOCO0OAX OMUCAHHS SIBICHUN
peasbHOr0 MHUpa Ha MaTEMAaTUYECKOM SI3BIKE;
chOpPMHPOBAHHOCTh MIPENICTABIICHUN O MAaTEMAaTHYECKUX MOHATHIX KaK BaKHEUIITUX
MaTEMaTHIECKUX MOAEISIX, MO3BOJISIONINX OMUCHIBATh U U3Y4YaTh Pa3HBIC MPOIECChHI



U SBJCHUS; TOHMMAaHHE BO3MOXXHOCTH  aKCMOMAaTHYECKOTO0  IOCTPOEHUs
MaTeMaTUYECKUX TEOPUH;

BJIQJICHUE METOAaMHU JIOKA3aTeJbCTB M AJTOPUTMOB pEIIEHHs, YMEHHE UX
IPUMEHSTh, IPOBOAUTH JI0KAa3aTEIbHbIE PACCYKIECHUS B X0/I€ peLIeHUs 3a1a4;
BJIaJICHHE CTAHJIAaPTHBIMM MPUEMAMH PELIECHUS palMOHAIbHBIX U UPpPalMOHAJIbHBIX,
MOKA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPHUUYECKUX YPAaBHEHUU M HEPABEHCTB, UX
CUCTEM; MCIIOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM YHCIE AJIS
MOMCKA MYTH PEIIEHUS U WIUTIOCTPALINU PEIICHUs] YPAaBHEHUN U HEPABEHCTB;
cOpPMHPOBAHHOCTh MPEACTABICHUNH 00 OCHOBHBIX MOHSATHSIX MaTeMaTHYECKOTO
aHaJlM3a M UX CBOWCTBAX, BJAJACHUE YMEHHEM XapaKTEPU30BaThb IOBEICHUE
(YHKIHIA, MCITOF30BAHNE MTOTYYCHHBIX 3HAHHUM JIJISl OIMMCAHUS U aHAJN3a PeabHBIX
3aBHCHUMOCTEH;

BJIAJICHUE OCHOBHBIMHU  TMOHSATHUSAMH O  IUIOCKUX UM IMPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, UX OCHOBHBIX CBOMCTBAX; C(POPMUPOBAHHOCTH YMEHUS
pacrno3HaBaTh reoMeTprueckre (GUryphl Ha YepTexax, MOALISIX U B peajJbHOM MHPE;
MPUMEHEHNE U3YYEHHBIX CBOMCTB T€OMETPUUECKUX (HUTYp U (HOPMYJI ISl pelieHus
reOMETPUYECKUX 3aJ1a4 U 3a7a4 C IPAKTUYECKUM CO/IEPKaHUEM;

cOpPMUPOBAHHOCTh MPEACTABICHUI O Tpoleccax U SABICHUSAX, HMMEIOINX
BEPOATHOCTHBII XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MHDE,
OCHOBHBIX TMOHATHUSX BJIEMEHTAPHOW TEOPUU BEPOSITHOCTEW; YMEHMN HaXOJUTh M
OLICHUBATh BEPOSITHOCTH HACTYIUJICHUS COOBITHH B MPOCTEHIIMX MPAKTUYECKHX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEIIMYUH;

BJIAJICHUE HABBIKAMM HCIOJIB30BAHUSA T'OTOBBIX KOMIBIOTEPHBIX IPOrpamMM IIpH
pelIeHUH 3a1ay.

COJIEP)KAHUE YUEFHOM JUCITATITAHBI

BBenenue
MaTeMaTI/IKa B HayKe, TEXHUKE, DKOHOMMUKCE, I/IH(i)OpMaHI/IOHHI)IX TCXHOJIOIUAX U

MPAKTUYECKON AeATeIbHOCTH. Llenu u 3a1aun u3ydeHus MaTeMaTUKU ITPU OCBOCHUH
crieruansHOcTer CIIO.
Adaredpa

Tema PazBuTHe NOHATHSA 0 YMCTIe
Lensie u panmonansHble uncia. JleiictBurensabie yncina. [IpubnmxeHHbIe BEIYUCICHHUS.
KommiekcHbie uncia.

Tema Kopnu, ctenenu u jorapugmbi
Kopuu u crenenu. Kopau HaTypaabHOM CTENEHU U3 YKMCIIA U UX cBoKCcTBA. CTerneHu ¢
palMOHAILHBIMY MOKA3aTEISIMH, UX CBOMCTBA. CTENEHH C IEMCTBUTEIbHBIMU
nmoka3aTtensMu. CBOMCTBA CTCIICHM C JCHCTBUTEIBHEIM IIOKA3aTCICM.

Jlorapugm. Jlorapudm unciaa. OcHOBHOE JIOTapuPpMUIECKOE TOXKAECTBO. JlecaTnunble u

HaTypaibHbIe JIorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. [lepexon k HoBoMy
OCHOBAHMIO.

IIpeoGpa3zoBanue anredpanyeckux BhipaskeHuii. [[peoOpa3zoBanne parmoHa bHBIX,
WppallMOHATBHBIX CTEMEHHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKIX BhIpAKECHUH.



[MpakTnyeckune 3aHATHA

ApudmeTnueckue AeicTBUS HAJ YUCIAMHU, HAXOXKEHUE MPUOJIMKECHHBIX 3HAUCHUN
BEJIMYMH U MOT'PENTHOCTEN BhIYMCIICHUM (a0COMOTHON M OTHOCUTENIBHOM ), CpaBHEHHUE
YHCIJIOBBIX BBIPAXKECHUM.

Beruucnenue u cpaBHeHuE KOpHEW. BhITolHEHHE pacyeToB ¢ paguKaIaMH.

Pewenne uppanmonanbHbIX ypaBHEHUN. HaxoxxneHre 3HaUEHUI CTENEHEN C
panroHaTbHBIMU MOKa3aTensiMu. CpaBHeHHE cTeneHeii. [Ipeodpa3oBanus BeIpaKeHUH,
COJleprKalllMX CTEIEHU. Pelenne noka3aTenbHbIX YPaBHEHUM.

Pewenne npukiiaiHbIX 3a1a4.

Haxoxxenue 3HaueHnii gorapudma mo npou3BojJbHOMY OCHOBaHuIo. [lepexon oT ogHOro
OCHOBAHWUS K Ipyromy. Beraucienue u cpaBHeHue jorapudmos. JlorapudmupoBanue u
MTOTEHIIUPOBAHHNE BBIPAKECHUI.

[Tpubnu>keHHbIe BEIUUCICHHS U PEIIEHUS PUKIATHBIX 3a1a4.

Pemenue norapupMuyecKkux ypaBHEHUH.

OCHOBBI TPUTOHOMETPHHU

Tema OcHOBHBIEC NOHATHS
Pannannas mepa yrna. BpamarensHoe aBukeHue. CUHYC, KOCUHYC, TAHT€HC U KOTaHI'€HC
YHUCIa.

Tema OcHOBHBIEC TPHTOHOMETPHYECKHE TOXKIECTBA
®opmynsl ipuBeaeHus. DopMyJibl cloxKeHUs. PDOPMYIIbl yABOCHUS

Tema IIpeoOpa3zoBaHus NPOCTEHIINX TPUTOHOMETPHYECKUX BbIPAKEH U I
[IpeobpazoBanue CyMMBI TPUTOHOMETPUYECKUX (PYHKIHI B TIPOU3BEACHHUE U MPOU3BEACHUS
B CyMMY.

Tema TpuroHomerpuyeckue ypaBHeHHsI M HEPAaBeHCTBA
[Ipocreiinme TPUrOHOMETPUUECKUE YPABHEHHUS.

OOparHble TPUTOHOMETPUYECKHEe PYHKIMH. APKCUHYC, apKKOCHHYC, aDKTaHT'€HC.
[MpakTyeckue 3aHATHA

PannaHHBIN METOJ U3MEPEHHUSI YIIJIOB BpAlllEHUs U CBS3b C TPayCHONW MEpOil.

OCHOBHBIE = TPUTOHOMETPUYECKHE  TOXKJAECTBa, (OpMyJbl  CIOXKEHHUs,  yIBOCHHS,
npeobpa3oBaHWe  CyMMbl  TPUTOHOMETPHUYECKHMX  GYHKIMH B TIPOHU3BEICHHUE,
npeoOpa3oBaHUEe TPOU3BEIAEHHUS TPUTOHOMETpUYecKuX (QyHkuuii B cymmy Ilpocreiimme
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUYECKHE (PYHKIIMU: apKCUHYC, apPKKOCHHYC, apKTaHT'€HC.
DyHKIHNH, UX CBOMCTBA U I'PaQuKH

Tema @ynkuun. O61acTh ONpeaeseHus U MHOXKECTBO 3HaUeHU; rpaduk QyHKINH,
noctpoeHue rpagukoB GyHKIHUI, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

Tema  CgoiictBa  ¢yHkumu. MOHOTOHHOCTb,  YETHOCTb,  HEYETHOCTb,
OrPaHUYEHHOCTh, NEPUOANYHOCTD. [IpoMexxyTKH Bo3pacTaHusl U yObIBaHUS, HauOOJIbIIEE U
HauMeHbIllee 3HauYeHUus, TOUKH dKcTpemyMa. [paduueckas unrepnperaunus. I[Ipumepbt
(YHKIMOHAJIbHBIX 3aBUCUMOCTEN B PEajbHBIX MpOILlEccax U SBJICHUSAX. ApHUpMeTHUECKHEe
ornepauuu HaJ QyHKuUsIMU. CroxkHas QyHKIUS (KOMITO3UIINSA).

Tema CreneHnHble, NOKa3aTelbHbIe, JOrapu(pMUYECKHE H TPUTOHOMETpUYeCKHe
¢pynknun. O6parHbie TpuroHomerpudeckne QpyHkuuu. Onpenenenusi pyHKuui, ux
CBOMCTBA M rpaduku.



[IpeobpazoBanust rpacdukoB. [lapamnenbHbIl MepeHOC, CUMMETPUS OTHOCHUTEIBHO OCel
KOOpAMHAT U CUMMETpPHUSl OTHOCHUTEJIBHO Hadajla KOOPAMHAT, CUMMETPHUs OTHOCUTEIHHO
NPSIMOMN y = X, pACTSIKEHUE U CXKaTUE B OJIb OCE KOOPAUHAT.

IIpakTHyeckue 3aHATHUSA
[Ipumepsl 3aBUCUMOCTEH MEXAY NEPEMEHHBIMH B pEaJbHBIX MPOLECcCaX M3 CMEXKHBIX
mucuurrH.  Onpenenenune ¢yHkiui. Iloctpoenne u  4TeHue TpaduKoB (YHKIUH.
UccnenoBanme ¢ynkiuu. CBoiicTBa NHHEWHOH, KBaJApaTUYHOH, KYCOYHO-TMHEWHOU U
npoOHonmHelHoW ¢yHkuii. HempepbiBHbIe W mepuoandeckue ¢QyHKuu. CBOWCTBA H
rpaduku cCHHyca, KOCHHYyCa, TaHIeHca B KoTaHreHca. OOpaTHbIe QYHKIIMM U UX TPaUKH.
OOpatubsle  TpuroHoMmerpudeckue (QyHkiuu. IIpeobOpazoBanus rTpaduka QYHKIHH.
I'apmonnueckue xonedanus. [lpuknannele 3anaqn.
[Toka3zaTenbHble, TorapudmMuyeckre, TPUrOHOMETPUUECKHE YPaBHEHUS U HEPABEHCTBA.
Pa3znes Hayana MaTtemMaTn4eckoro aHajiusa

Tema IlocienoBaTeJILHOCTH.
Criocobbl  3ajaHMsl M CBOICTBA UMCIOBBIX THocienoBaTenpHOCTel. CyMmMMHpOBaHUE
nocjenoBaTeNbHOCTeH. beckoHeuHo yOpIBaroIias reoMeTpruueckas mporpeccus 1 ee cymma.

Tema IIpousBoanas.
[ToHsiTHE O IPOU3BOAHON (PYHKIIUHU, €€ TEOMETPHUCCKUI U (PU3NUECKUN CMBICI. Y paBHEHHUE
KacaTenbHOM K rpaduky ¢yHkiuu. I[IpousBomHble CyMMBI, Pa3HOCTH, MPOU3BEIEHUS,
yacTHbIC. [Ipor3BOIHBIE OCHOBHBIX 3JIeMEHTapHBIX (PyHKIMH. [IpMeHEeHre MPOU3BOIHOM K
HCCIIENOBaHUIO (YHKIIUH U TTOCTPOCHHUIO rpahuKOB.
[Ipumepsl MCHONB30BaHUS NPOU3BOMHOW I HAXOXKJEHUS HAWIy4dlIero pelieHUus B
MPUKJIAJAHBIX 3a7a4ax. BTopas mpous3BoaHAs, €€ T€OMETPUYSCKUN U (PU3UUECKUN CMBICI.
Haxoxnenue ckopoctu A4 mporecca, 3a1aHHOro GopMysioi u rpadukom.

Tema IlepBooOpa3Hasi M HHTErpaJl.
[IpumeHeHue onpeneneHHOro MHTErpana i HaxXOXACHUS IUIOAAu KPUBOJIMHEHHOU
tpaneuuu. ®opmyna Hetorona—IJlelt6numna. [Ipumepsl npuMeHeHust UHTerpaia B Gpusnke u
reOMETpHH.

IMpakTyeckue 3aHATHA
UucnoBast  MOCIENOBaTENbHOCTb, CIOCOOBI €€ 3aJaHus, BBIYMCICHUS  YJICHOB
nocienoBaTenbHocTH.  [Ipenen  mocienoBaTensHOCTH.  beckoHeuHo — yObIBaromnas
reoMeTpUYEeCcKast IPOrpeccusl.
[Ipon3BoaHas: MEXaHUYECKUN U T€OMETPUYECKHI CMBICIT IIPOU3BOJIHOM.
VYpaBHeHue kacatenpHol B obOmiem Buue. [IpaBuna u Qopmynsl nuddepeHnupoBanus,
TabNMIa MPOU3BOAHBIX 3JIeMeHTapHbIX ¢GyHkui. MccnenoBanue QpyHKIHH C MOMOIIBIO
npou3BoAHON. HaxoxaeHne HamOONbIIEro, HAMMEHBIIErO 3HAYEHUS M JKCTPEeMajbHBIX
3HaYeHUH QyHKIUY.
Wnrerpan u nepsoodOpasnasa. Teopema Hprorona—IJleli6nuna. [Ipumenenue nHterpana K
BBIYUCIICHUIO (PU3UYECKUX BEJIMUMH U TUTOLIAICH.
Paznen YpaBHeHNsI 1 HEPABEHCTBA

Tema YpaBHeHus1 M CHCTEMBbI YPABHECHUI.
PannonanbHble, MppanMOHAIBHBIC, NTOKA3ATEIbHBIE U TPUTOHOM ETPUYECKUE YPAaBHEHHS U
CHCTEMBI.
PaBHOCHIIBHOCTH ypaBHEHMI1, HEPABEHCTB, CHCTEM.



OcHOBHbIE MpUEMBl HX peleHHus (pa3loKeHHe Ha MHOXHUTEIM, BBEIEHHE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, IPapuueCcKUil METOx).

Tema HepaBencrsa.
PaI_II/IOHaJII)HLIC, HppanuoHalIbHbIC, IMOKA3aTCJIIbHBIC U TPUIOHOMCTPUYCCKHEC HCPABCHCTBA.
OCHOBHBI€ ITPUEMBI UX PEIICHUS.

Tema MHWcnoab3oBaHue CcBOMCTB M IpaguKoB (PYHKIMH NpPH PpeELICHUH
YPABHEHMIi 1 HEPABEHCTB.
Meton uHTepBanoB. M300pakeHre Ha KOOPAWHATHOW MMJIOCKOCTH MHOXKECTBA pPEIIeHUMN
YPaBHEHHUI 1 HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CUCTEM.

IIpuxkaagabie 3ax1a4n
[IpumeHeHne MaTeMaTHYECKUX METOJAOB [JIsl PpELIEHUs COJAEpKATENbHBIX 3aJad U3
pa3IUYHBIX 00IacTel HAyKH U MPAKTHKHU.
WHurtepnperanus pe3ybTara, yu4eT peajlbHbIX OrPAHUYEHUM.

[MpakTyeckune 3aHATHA
Kopnu ypaBHeHuii. PaBHOCHIIBHOCTD ypaBHeHUH. [IpeoOpa3zoBanme ypaBHEHUH.
OcHOBHBIE ITPUEMBI pellIeHUsl ypaBHEHUI. Penienue cucteM ypaBHEeHH.
Hcnonp3zoBanue cBOWCTB U rpadukoB HYHKIUH s pellieHus YpaBHEHUN U HEPaBEHCTB.
KomOuHaTopuka, CTAaTUCTHKA U TEOPHUS BePOATHOCTE

Tema JdiieMeHTBI KOMOMHATOPUKH
OcHOBHBIE TOHATHS KOMOMHATOpPUKH. 3agayd Ha MOJCYET YHCIA pa3MELICHUN,
MIePECTaHOBOK, coueTaHMil. PerieHuwe 3amay Ha mepebop BapuanToB. Dopmyrna OmHOMA
Herorona. CpoiicTBa OMHOMUHANBHBIX KO3 dunineHToB. Tpeyronbuuk [lackans.

Tema DjieMeHTBI TeOPUH BEPOSITHOCTEi
CoObITHE, BEPOATHOCTH COOBITHS, CIOKEHHE U YMHOKEHHE BEPOSITHOCTEH.

Tema DiieMeHTBHI MATEMATHYECKOH CTATHCTUKH
[IpencraBienue JaHHBIX (TAOIUIIBI, AMATPAMMBI, TPAPHUKH)
[MpakTHyeckue 3aHATHA
Hctopus pa3Butusi KOMOWHATOPUKH, TEOPUU BEPOSTHOCTEH U CTAaTUCTUKH M UX POJIb B
pa3MUyHBIX cdepax UYeNOBEUECKOW JKU3HeNeATeNbHOCTH. IIpaBuia KOMOMHATOPHKH.
Pemenne koMOMHATOpHBIX 3anay. Pa3mermieHus, codeTaHus U TEPECTaHOBKU. buHOM
HeroTona u Tpeyronsuuk Ilackans. [Ipuknagnsie 3aaun.
Knaccuueckoe omnpeneneHne BEpOSTHOCTH, CBOMCTBA BEPOSTHOCTEHM, TeopemMa O CymMme
BeposiTHOCTEH. Brpruncienue BepostHocTed. Ilpuknmanusie 3amaun. [IpencraBnenue
YUCIIOBBIX JaHHbIX. [IpukiagHeie 3aqaun.

I'eomerpus

Tema IIpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
B3anMHoOe pacnosnoxeHue IBYX HpsMBIX B IpocTpaHcTBe. llapamnensHocTs npsmMoil u
mnockoctu. [lapamnensHocTs mnockocTeil. [leprneHauKyIapHOCTh MPSAMOM M IIOCKOCTH.
[lepnenauKyssip M HaKJIOHHAsA. YTOJ MEXIY HPSAMOM M IUIOCKOCTBIO. JIBYrpaHHBINA yrodl.
VYroa mexnay miockocTaMy. [leprneHInKyIsspHOCTh JBYX INIOCKOCTEH.
I'eomerpuyeckne npeoOpa3zoBaHUs NMPOCTPAHCTBA: MapaslIeIbHBIA IMEPEeHOC, CUMMETPHS
OTHOCHUTEIBHO IIJIOCKOCTH.
[TapamnensHOe mpoekTHpoBaHue. [lnomaas opToroHampHON mpoeknuu. KM300paxenue
MIPOCTPAHCTBEHHBIX (PUTYD.



Tema MHoOrorpaHHuKH
Bepmmnsi, pedpa, rpaHd MHOTOTpaHHHKA.
Ipusma. [Ipsimast u HakoHHas npu3ma. [IpaBunbHas npusma.
Hapaaneaenunen. Kyo.
IMupammaa. [IpaBunbHas nupamuaa. Y cedueHHas nupamuaa. Terpasap.
CummMmetpun B KyOe, B apajulelenunene, B Ipu3sMe U NupaMu/e.
Ceuenust kyba, IPU3MbI U TUPAMMIBI.
[IpencraBieHne o NpaBUIIbHBIX MHOTOTpaHHUKAX (TeTpasape, Ky0Oe, OKTadIpe, NoAeKarape
U UKOCa’Ipe).

Tema Te1a 1 NOBEPXHOCTH BPAaLLCHUA
[umuaap m koHyc. YceueHHbI KoHyc. OcHOBaHME, BBICOTA, OOKOBas IOBEPXHOCTD,
obpasyromias, pa3BepTka. OceBble CEUCHUS U CEUEeHHUs, apauleIbHbIe OCHOBAHHUIO.
Hlap u cdepa, ux ceuenus. KacarenbHas miaockocTs K chepe.

Tema U3Mepenus B reomeTpun
O6mbem u ero usmepenue. MurerpanpHas popmyia oobema.
@opmynbsl  oO0bema Kyba, MNPAMOYTOJIBHOIO Mapalljielienunena, MOPU3Mbl, LHIMHIpA.
@opmynbl odbeMa nupaMubl U KoHyca. PopMyIbl IIIOMIAIN MOBEPXHOCTEH LUIUHApPA U
KoHyca. @opMyIbl 00beMa mapa U miomaian chepsl.
[Tono6ue Ten. OTHOLIEHHS MIOMIAAeH TOBEPXHOCTEH 1 00bEMOB MOJOOHBIX TEI.

Tema KoopauHaTsl 4 BEKTOPBI
[IpssmoyronbHas (gexkapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna paccTosiHUs
MEXIY ABYMS TOUKaMU. Y paBHEHUs Cepbl, INIOCKOCTU U MPSIMOH.
Bekrtopel. Monyns BekTopa. PaBeHcTBO BekTOpoB. CI0KEHHE BEKTOPOB. YMHOKEHHUE
BEKTOpa Ha uucio. Pa3noxkeHue BeKTOpa IO HANpPaBJICHUSAM. YTOJI MEXKIy IBYMs
BekTopaMu. [Ipoeknnst BekTopa Ha ocb. KoopanHatel BekTopa. CKalsgpHOE MPOU3BENEHUE
BEKTOPOB.
Hcnonb3oBaHne KOOpAMHAT W BEKTOPOB IMPU PEIIEHUU MATEMaTHYECKUX WU IPUKIATIHBIX
3a/1a4.
IIpakTHyeckue 3aHATUA
[Ipu3Haku B3aMMHOIO PACHOJIOKEHHMSI NPSAMBIX. YIroJl MeXAy MNpsMbIMH. BzanmHoe
pacrnoyiokeHue NpsMbIX U MIockocTeil. [lepnenaukyasip U HaKJIOHHAS K IJIOCKOCTH. YTOJ
MEXAY HOpsIMOM M IUIOCKOCThIO. TeopeMbl O B3aMMHOM pACHOJIOKEHHHM MPAMOM H
miockoctu. Teopema o Tpex nepreHIuKyspax.
[Ipu3Haku 1 cBOWCTBA NMapauIeNbHbIX U MEPIEHIUKYJISIPHBIX IIIOCKOCTEH.
PaccrosiHue OT TOUKM A0 MJIOCKOCTH, OT HPAMON 1O IUIOCKOCTH, PAaCCTOSIHUE MEXIy
IUIOCKOCTSMH, MEXAY CKPEIIMBAIOIIMMUCS MPSAMBIMUA, MEXKY TPOU3BOIBHBIMU (DUTYPaMHU B
IIPOCTPAHCTBE.
[TapannenbHOe NMPOEKTUPOBAHUME W €ro CBOMCTBA. Teopema O MIOMIAAA OPTOrOHAIBHOU
MIPOEKLUU MHOTOYTOJIbHUKA. B3auMHOe pacronoxeHne NpocTpaHCTBEHHbIX (Guryp.
Paznuunble  Buabl  MHOrorpaHHukoB. Wx  n3obpaxenus. CedeHus, pa3BepTKU
MHOTOrpaHHMKOB. [Imomane moBepxHoctu. Buasl cummeTpuii B npocrpancTse. CuMMeTpust
TeJI BpallleHusl 1 MHOTOI'PaHHUKOB. Beruncienue miomnaaei 1 00beMoB.
Bexkrtopsl. [eiicTBus ¢ BekTopamu. [[ekapToBa cucremMa KOOpAUHAT B MPOCTPAHCTBE.
YpaBHeHUE OKpYXHOCTH, cepbl, iockocTH. Paccrossaue Mexay toukamu. JledcTBus ¢
BEKTOpaMH, 3aJaHHbIMM KoopauHaTamu. CKaJsipHOE IpOW3BEIEHUE BEKTOpPOB. BekTopHoe
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ypaBHEHHE NMPSAMOM U IUVIOCKOCTU. Vcnosib30BaHME BEKTOPOB MPH JOKA3aTENbCTBE TEOPEM
CTEpPEOMETPHH.

IMporpamma OVY/[.I1.04 Matematuku umeeT NpO(UIBHYIO HAMPaBICHHOCTh. JTO
BBIPAXKACTCSI B COACP)KAHUU OOYYECHHS, KOJIUYECTBE YacOB, BBIIEISIEMBIX HA HM3ydeHHUE
OTAENBHBIX TEM MPOTrpaMMBbl, TTYOMHE MX OCBOEHHUS CTyACHTaMH, O0BbEeME U XapaKTepe
MPAKTUYECKUX 3aHATUMN.

OO0mue menu u3ydeHus: TPAJAUIMOHHO PEATU3YIOTCS B UEThIPEX HATIPABIICHHUSX:

1) ob1ree mpeacTaBiIeHUE 00 UACIX U METOaX MaTEMaTHKH;

2) UHTEJUIEKTyaJIbHOE Pa3BUTHE;

3) oBnazeHre HEOOXOAUMBIMU KOHKPETHBIMHU 3HAHUSIMU U YMEHUSIMHU;

4) BocriuTaTeNbHOE BO3/ICHCTBHUE.

[Mpodrmmmzamnus 1meneld MaTeMaTHYECKOTO OOpa30BaHMs OTpa)kaeTcs Ha BBIOOpE
IPUOPUTETOB B OPraHU3alNU yueOHOI NeSTeTbHOCTH 00yYarouXCs.

[IpodunbHas HampaBIEHHOCTh OCBOEHHUS MPOrpaMMbl  00IIe00pa30BaTEIHLHON
JUCHUIUIMHBL: MaTteMaThka OCYyIIECTBIISIETCS IYyTeM M3YYEHUs CIEOYIOLIUX TeM C
0TpabOTKOM MPAKTUYECKUX HABBIKOB.

AJITEBPA

Tema PazBuTue NOHATHS O YMCJIE
AOGCONIOTHAS U OTHOCUTENIbHAS OTPEIIHOCTH
Oxkpyraenue uncen. IIpocreiiime norpenHocTd apuGMEeTHIESCKUX JeHCTBUMA
KomrmnekcHbie yncia B anredpandeckoit hopme. OCHOBHBIC (DOPMYJIBI U COOTHOIIICHHUS
Ilpakmuueckoe 3anamue Ne 1.

Pemenue kBaapaTHBIX ypaBHEHUH C OTPULIATENIBHBIM JUCKPUMUHAHTOM

Tema KopHu, crennenu u jgorapugmbi
OcHOBHBIE CBOWMCTBA KOPHEH
CBoiicTBa cTeneH! C JIeiICTBUTENILHBIM ITOKa3aTeIeM
[IpakTrueckoe 3anarue Ne 4.

Crenenu ¢ neiCTBUTENbHBIMU MTOKA3ATEISIMH
OCHOBBI TPUTOHOMETPUU

Tema OcHOBHBIE TPHTOHOMETPHYECKHE TOXKIECTBA
DopMyIIbI CIOXKEHUS
DopMyIBl ABOWHOTO yria
Ilpakmuueckoe 3anamue Ne 19 .

Pemenne 3agau.

Tema Tpuronomerpuyeckue ypaBHeHUsI M1 HEPABEHCTBA
[IpeobpazoBaHue CyMMbl TPUT OHOMETPUUECKUX (YHKIUI B IPOU3BEIEHNE
Ilpakmuueckoe 3anamue Ne 21.

Pemenne 3anau

[IpeobpazoBanue Npou3BeAEHHS TPUTOHOMETPUUYECKUX QYHKIUI B CyMMy
Ilpakmuueckoe 3anamue Ne 22.

Pemenue 3anau

Tema Tpuronomerpuyeckue ypaBHeHHs M1 HEPABEHCTBA
[Ipocreiimme TPUroHOMETPUUECKHE HEPABEHCTBA
Penienne TpUroHOMETPUYECKUX HEPABEHCTB.
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®YHKIUU, UX CBOMCTBA U TPA®UKH
Tema CpoiicTBa pyHkuun
[TonsiTne 0 HEMPepPHIBHOCTU (QYHKIIHH
HenpepbiBHOCTD DyHKIIMH
Ilpakmuueckoe 3anamue Ne 26.
HenpeprIBHOCTh pyHKIIHH
Ilpakmuueckoe 3anamue Ne 27.
Uccnenoanne GpyHkunii
Tema O0paTHble PyHKIUH
OO6patHble GyHKINU.
I'paduk oOpaTHOI QyHKIIUH.
[IpeobpazoBanue rpagukoB GyHKIHI.
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
Tema IlociienoBaTeIbHOCTH.
[locnenoBarenbHOCTH.
Crioco0OwbI 3a71aHUS U CBOICTBA MOCIE0BATENLHOCTH
[Ipenen uncinoBO MOCIEN0BATENBHOCTH
CBolicTBa CXOASIIIMUXCS MTOCIE0BATEIbHOCTEN
Tema IIpousBoanas.
IIpousBoaHas
I'eomerpuyeckuii U HU3MUECKUI CMBICI TPOM3BOAHOM
HccnenoBanue GyHKIUi
Ilpakmuueckoe 3anamue Ne 34.
UccnenoBanue GyHKIMMA
YPABHEHUS U HEPABEHCTBA
Tema Hepasencraa.
Tpuronomerpuueckue HepaBeHCTBA
[IpocTeiinme TpUroHoMeTpUYeCcKe HepaBeHCTBA
Pemienue TpUroHOMETpUUYECKUX HEPABEHCTB.
3JEMEHTBI TEOPUH BEPOSATHOCTEN
Cratucrtuyeckoe onpeeaeHue BEpOITHOCTH.
3aKOHBI paclpeesieHus CIIy9aifHbIX COOBITUH
3aKOHBI paclpeesieHus CIIy9aifHbIX COOBITUH
Marematuueckoe oxxujganue. CBolicTBa, HAXO0XKIEHHUE
Hucnepcusi, cpeqHee KBaJpaTHueckoe oTKIoHeHne. CBOMCTBA HAXOXKAECHUE
[IpencraBienue JaHHBIX (TAOIHUIIBL, TUATPAMMBI, TPAQUKH).
[IpencraBnenne nanHbIX (TAONUIIBI, AUATPAMMBI, TPa(UKH).
SJEMEHTBI MATEMATUYECKOMN CTATUCTUKHA

[TonsiTre cnyyaitHOTO COOBITHS
Knaccuueckoe onpeneneHue BEpOsITHOCTH
Omnepanuu HaJT COOBITUAMHU
CBolicTBa BEpPOSTHOCTEH COOBITHIT
OTHOCHUTENbHAS YaCTOTA CIy4YaHOTO COOBITHS

IF'EOMETPUA
Tema IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

12



AKCHOMBI CTEPEOMETPUH

B3anMHoe pacrionoxkeHue npsMbIX B IPOCTPAHCTBE

B3anMHoe pacnosnoxenue AByX NPsSMbIX B IPOCTPAHCTBE U HA MJIOCKOCTH
[lepnenaukynspHblie, MepeceKaroluecs, NapaiedbHbIe U CKPELMBAOIINECS IPSIMbIE
[lepneHAMKYISIPHOCTH TPSIMOM U MIIOCKOCTU. OPTOrOHAJIbHBIE TPOEKLIUU
Ilpakmuueckoe 3anamue Ne 9.

CummeTpust OTHOCUTENBHO MI0CKOCTH

[lepnenaukynsip ¥ HaKJIIOHHAS K TJIOCKOCTH.

[TapannenbHOCTH NPSAMON U MIIOCKOCTH

Tema MHoOrorpanHHuKH

ITonsiTME MHOTOrpaHHMKA

[Ipusma.

[1nomaau NoBEpXHOCTH MPU3M PA3BEPTKA IPU3M

ITocTpoenue ceueHuil TpU3MBL.

Ilpakmuueckoe 3anamue Ne 28.

ITocTpoenue ceueHnii pU3MBIL.

[Mapannenenunen.

ITupamupa.

ITocTpoenue ceueHnii nUpaMUIbI.

YcedeHHasi nupamuia

PazBepTka nupamu

Ilpakmuueckoe 3anamue Ne 29.

[Inomaay NoOBEpXHOCTH TUPAMHU/L

Terpasap. [IpaBuibHbIE MHOTOTPaHHUKH

Humanap.

CeueHust HUIUHIPA.

Konyc.

YceueHHbIN KOHYC.

[Tap
Ilpakmuueckoe 3anamue Ne 30.

Cdepa.

O6beMbl MHOTOTPaHHHKOB

OOBeM MPU3MBI

O0beM MUpaMHIbI

O06beM KpyTIIbIX Te
Ilpakmuueckoe 3anamue Ne 31.

O06beM KpyribIX Te

Tema KoopanHaThl 1 BEKTOPbI

[IpsimoyronbHas (AekapToBa) cucTeMa KOOpAUHAT Ha MJIOCKOCTU
[IpsimoyronbHas (1ekapToBa) cucTeMa KOOpAUHAT Ha MJIOCKOCTU
JleneHne oTpe3Ka B 3aJaHHOM COOTHOILIEHUU

CepenuHa oTpeska

PaccTosinus Mexay IByMsi TOUKaMH 3aJJaHHBIMU CBOMMHU KOOPIUHATAMU
PaccTosinus Mexay 1ByMsl TOUKaMU 3aJJaHHBIMU CBOMMHU KOOPIUHATAMU
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TEMATHYECKOE IINTAHUPOBAHUE

[Ipn peanuszanuu copepkaHus 00IIe00pa3oBaTEIbHON YYEOHOW JAMCIUILIHMHBI
OYJI.B/1.06 Matematuka B npenenax ocsoerust OITOIT CITO mo cnenuansHocTr 36.02.01
Berepunapus (0a3oBas mOAroToBKa) Ha 0a3e OCHOBHOIO 0O0IIEro oOpa3oBaHUS C

nojy4deHueM cpeanero ooimero oopasosanus (ITIICC3) o6bem 00pa3oBaTEIbHON HATPY3KH

00y4Jaronmxcsi COCTaBIIsIET:

O06bem 00pa3oBaTENbHOM MPOrPaMMBbI YIEOHON TUCHUILIHHBI — 246 YacoB
B TOM 4YHCJIe B popMe MPaKTHIECKON moaAroToBKH — 40 4acoB;

U3 HUX:
TeopeTHueckoe odyuenue -194 gaca;

nabopaTopHbIC PadOTHI U MpaKkTUUIecKue 3aHsATHs - 40 gacos;

Koncynbramnum - 8 yacos.

[IpomexxyTouHas aTrecranus — B popme 3k3ameHa - 4 yaca.

TEMATHYECKWH IJTAH

B ToM uncie B

AyIUTOpPHBbIE 3aHATHSA. KounuecrBo popme
Copepxxanue o0y4eHus 4acoB NPaKTHYEeCKOIi
MOJAr0TOBKH
BBenenue 2 -
Pa3BuTre NoHATHS O YUCIe 10 3
KopHu, crenenu, jgorapupmsl 28 5
[IpsiMbIC ¥ IJIOCKOCTh B IPOCTPAHCTBE 20 3
KomOnHaTOpuKa, CTATUCTUKA U TEOPHS BEPOSTHOCTEN 12 4
KoopauHatel 1 BEKTOPBI 16 3
OCHOBBI TPUTOHOMETPUU 31 6
OyHKIUYU U rpapuKu 18 3
MHOrorpaHHHUKH M KPYIJIbIE TEIA 26 4
Hayasa MmaTemMaTuueckoro aHajansa 24 3
WHTerpan u ero npuMeHeHue 15 4
DNeMEHTHI BEpPOATHOCTEN U MaTeMaTH4ECKON 12 -
CTaTUCTUKH
YpaBHEHUs U HEPAaBEHCTBA 20 2
HTtoro 234 40
Koncynabranumn

IIpomeskyTouHas arrecTanus B popme IK3aMeHa
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XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEBHOM JESATEJbHOCTH

CTYJAEHTOB

Coaep:xanue o0yueHust

XapaKkTepUCTHKA OCHOBHBIX BH/I0B /1eSITEJIbHOCTH CTY/1€HTOB
(Ha ypoBHe y4eOHBIX el cTBHIT)

2

Bsenenne

O3HakOMJIEHHE C pOJBI0 MaTEeMAaTUKM B HayKe, TEXHHUKE,
HSKOHOMHUKE, HH(POPMAIMOHHBIX TEXHOJOTHSIX M TNPAKTUYECKON
nestenbHocTH. O3HAKOMIIEHHE C LEIsIMU M 3aJadyaMU HU3y4YEHUs
MaTeMaTUkH mpu ocBoeHuu mnpodeccuit CIIO u cnenumanbHOCTEH
CIIO

AJITEBPA

Pa3BuTue OHSATHS O UKCIIE

BrimonHeHne apudMeTHdecKuX NEeWCTBUI HAJl YMCIaMU, COYeTas
YCTHBIE U TUCbMEHHBIE TTPHEMBI.

Haxoxnenne  mpuOIMKEHHBIX  3HAYEHUH BEJIMYMH |
MOTPEIIHOCTEH BBIUMCICHUN (aOCOMIOTHOM W OTHOCHUTEIBHOMN);
CpaBHEHUE YHCIIOBBIX BHIPAXKEHU.

Haxoxnenue ommbOok B m1peoOpa3oBaHUSAX U BBIYUCICHUAX
(OTHOCHTCS] KO BCEM MYHKTaM MPOrpamMMbl)

Kopuu, crenenu, norapumsl

O3HaKOMJIEHHE C TOHSTHEM KOpHS N-il CTENeHH, CBOMCTBAMMU
paauKagoB U MpaBUJIaMU CPAaBHEHUS KOPHEH.

@opMyIUpPOBAHUE ONPEACICHUS KOPHS M CBOWCTB KOpHEH.
Beluucinenne W CpaBHEHHE KOpHEH, BBIIOJIHEHHE IPUKUIKH
3HAYEHHUSI KOPHS.

[IpeoOpazoBanue 4YHCIOBBIX U  OYKBEHHBIX  BBIpa)KEHUH,
CoZlepKaIlluX paJUKabl.

BrimonHenne pacdeToB 1o (GopMyliaM, COACPKAIINM PaTUuKaIbI,
OCYILECTBJISASI HEOOXOIMMBIE IOJICTAHOBKM M MPeoOpazoBaHUs.
OnpeneneHne paBHOCWIBHOCTU BBIpAXKEHUH C  paJUKalIaMH.
Pemenue nppannoHanbHbIX ypaBHEHMI.

O3HakOMJIEHHE C TIOHATUEM CTENEHH C JIeWCTBUTEIbHBIM
ITOKa3aTeIEM.

Haxoxienue 3Ha4eHUH CTENeHH, UCIONb3Ys NMPH HEOOXOTUMOCTH
MHCTPYMEHTAJILHBIE CPEIICTBA.

3anucbiBaHUE KOPHS N-H CTENEeHW B BUAE CTEMEHU C JPOOHBIM
MoKa3aTelieM U Hao0OopoT.

@opMyTUpPOBAHUE CBOMCTB CTEMEHEH. BhIUMCIIEHNE CTeneHel ¢
palUMOHAIBHBIM II0KA3aTeJIEM, BBINOJIHEHUE NPUKHUIKU 3HAYCHMS
CTENEHH, CPABHEHUE CTEIICHEH.

[IpeoOpazoBaHue  4YMCIOBBIX U  OYKBEHHBIX  BBIpa)KEHUH,
COAEpXKAIlMX  CTENEHW, T[pUMEHsAs  cBoiicTBa.  PemieHue
MOKa3aTeNbHBIX YPAaBHEHUH.

O3HakomlieHHE C TPUMEHEHHEM KOpHEH U CTeneHed mpu
BBIYUCIICHUH CPEAHUX, IEJIECHUU OTPE3Ka B «30JI0TOM CEYEHUN».
Pemenue npuknaaHbIx 3aa4 HAa CJI0KHBIE TPOLIEHTHI

[IpeoGpazoBanue
anreOpanveckux BbIpakeHHUM

BremonHenne — mpeoOpa3oBaHUil  BBIpaXKEHHUI, MpUMEHEHUE
(dbopMys, CBS3aHHBIX CO CBOMCTBAMHU CTEMEHEW W JIOTapu(MOB.
Omnpenenenue obnactu JOTTYCTUMBIX 3HaYEHUN
norapu(pMUYecKoro BbIpakeHHUs. PerneHue JorapupmMuuecKux
YpaBHEHMI
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OCHOBBI TPUTTOHOMETPUU

OCHOBHBIE ITOHSITHS

N3ydeHne paaraHHOrO METOJa U3MEPEHHUs YII0B BPALEHUS U UX
CBS3U C I'PaJyCHOM MEPOU.

N3o0paxeHne yrioB BpalleHUS HA OKPYKHOCTH, COOTHECEHUE
BEJIMYMHBI YTJIA C €r0 PaCIOI0KEHUEM.

dopMyMpoBaHUE ONMpPENeeHU TPUTOHOMETPHUYCCKUX (YHKIIHMA
JUIsL  YyIJI0B TOBOPOTA M OCTPBIX YIVIOB MPSMOYTOJBHOIO
TPEYroJIbHUKa U 00BSICHEHHUE UX B3aUMOCBSI3U

OcHoBHbIE [IpumeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB JJIs
TPUTOHOMETPUUYECKUE BBIYUCIICHUS 3HAUEHUN TPUTOHOMETPUUECKUX (PYHKIMM 1O OJHOM
TOKIECTBA 13 HUX
[IpeoOpazoBanuss npocredmmx | M3yueHne OCHOBHBIX (OpMYJI TPUTOHOMETpUHU:  (HOPMYIIbI
TPUTOHOMETPUYECKHUX CIIO’KEHMUS, YIBOCHHS, npeodpa3oBaHUs CyMMBI
BBIPAKEHUU TPUTOHOMETPUUECKUX (YHKIIMI B IPOU3BEICHUE U TTPOU3BEICHUS
B CyMMy M [pPUMEHEHHWE TpPU BBIUUCIECHUU 3HAUYEHUS
TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIIPOLIEHUS €ro.
O3HakoMJIEHHE CO CBOMCTBAaMU CUMMETPHUHM TOYEK HA €AUHUYHOU
OKPYKHOCTH U IPUMEHEHHUE UX /I BBIBOJA GOPMYJI IPUBEICHUS
IIpocTeiimme Pemenne 1o ¢opmyraM H  TPUTOHOMETPHYECKOMY  KPYTy
TPUTOHOMETPUYECKHE MPOCTEN X TPUTOHOMETPUUECKUX YPAaBHEHUM.

YpaBHEHHUS U HEPaBEHCTBA

ITpumeHeHne 06X METOAOB PELICHUs ypaBHEHUN (IIpHBEEHHE
K JMHEWHOMY, KBaJpPaTHOMY, METOJ Pa3JIOKEHUS HA MHOXHTEIIH,
3aMEHbl TIEPEMEHHOW) IpU pEHIeHUMM TPUTOHOMETPUUECKUX
YPaBHEHMH.

YMeHue  oTMedarb Ha  Kpyre  pemieHMs — IPOCTEHIIUX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApKcHHYC, apKKOCUHYC,
apKTaHT€HC yucia

O3HakoMJIGHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPHYECKUX
GbyHKIMHA.

W3yueHue omnpeneneHuil apkcuHyca, apKKOCHHYca, apKTaHI'€Hca
yucia, (OpMYJIMpPOBAHHE MX, MH300pakeHHe Ha EAMHUYHOM
OKPY’KHOCTH, IPUMEHEHHU E IIPU PEIICHUU YpaBHEHUM

®YHKIITUU, UX CBOMCTBA U TPA®UKHA

@®ynkuuu. [TonsaTue o
HENpPEepbIBHOCTH (PyHKLINN

O3HakOMJIEHHE €  TIOHATUEM  IEPEMEHHOW,  IpUMepaMu
3aBUCUMOCTEN MEXY IEPEMEHHbBIMH.

O3HakomiieHHEe ¢ MHOHATHEM  rpaduka, oIpezeseHue
MPUHAISKHOCTH TOYKU T'paPuKy HYHKIIHH.

Omnpenenenue mo Gopmysie MPOCTEHIEH 3aBUCUMOCTH, BUAA €€
rpaduka.

Bripaxenue no ¢popmyiie o1HON IepeMEHHOM uepes Ipyrue.
O3HakomileHuE ¢ onpeneneHneM QpyHKIuu, GopMyIUpOBaHHE €ro.
Haxoxnenune oOmactu omnpeneneHuss W 00JIACTH  3HAYCHHM

byHKIMH
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2

CaoiicTBa pyHKIHH.
I'paduueckas uHTEpIpETALIHSL.
[Tpumeps! HyHKITMOHATBHBIX
3aBUCHUMOCTEMN B peaibHbIX
mporeccax 1 sIBJICHUSIX

O3HakoMmIleHHE ¢ pUMepaMu (PYHKIIMOHAJIBHBIX 3aBUCHUMOCTEH B
pEaJIbHBIX MPOLIECCAX U3 CMEXKHBIX JUCLIUILINH.

O3HaKkOMIJIEHHE C JJOKa3aTEIbHBIMH PAaCCYXIACHUSIMHU HEKOTOPBIX
CBOWCTB IMHEHHOW W KBaJApPaTHYHOW (YHKIHN, TPOBEICHUE
UCCJIEZIOBAHUS JTMHEWHOM, KyCOUHO-IMHEHHOM, ApOOHO-THHEeHHON
U KBaApaTUYHOM  (QYHKIUH, TMOCTpoeHHe HUX TrpaduKoB.
[Toctpoenue u uteHne rpauKoB QYHKIIHIA.

UccnenoBanue GyHKIUH.

CocraBnenue BUJIOB (DYHKUUH 10 JAaHHOMY YCJIOBMIO, PEILIEHUE
3a]1a4 Ha DKCTPEMYM.

Brimonnenne npeobpasoBanuii rpaduka GyHkuun

OOpaTHble QyHKIIUU

W3yuyenne mouatus oOpaTHON (YHKIMHU, ONpeneleHue BUIA U
noctpoeHue rpaduka oOpaTHOM (GYHKIMM, HAXOXKICHHUE ee
obnacTu ornpeaeneHus U 00JacTH 3HaUECHUH.

[IpumeHeHne CBOMCTB (DYHKIMK MMPU UCCIICOBAHUHM YPABHEHUH M
pELICHNH 3a7a4 Ha SKCTPEMYM.

O3HaKOMJIEHHUE C OHATHEM CJIOKHOM QyHKIMU

CT@HGHHBIC, IIOKa3aTCJIIbHBIC,
jorapumuyeckue u

TPUTOHOMETpUYECKHEe (YHKIUH.

OOpatHbIe
TPUTOHOMETPUYECKUE PYHKIIUU

Bbluncnenne 3HaueHud (yHKUMH 1O 3HAYEHHUIO AapryMeHTa.
Omnpenenenue NoJI0KEHUs TOYKU Ha I'paduke 0 ee KoopAuHaTaM
1 Ha00OPOT.

Hcnonb3oBaHue CBOWCTB (YHKIUK JUISl CpPaBHEHHUS 3HAYCHUM
CTEIEHEH | JIorapu MOB.
[Toctpoenue rpaduxos
GbyHKIMHA.

Penienne mnokaszaTenbHBIX M JIOTapU(PMHUUECKUX YypaBHEHUH U
HEpaBEHCTB M0 U3BECTHBIM aJITOPUTMAM.

O3HakOMJIEHHE C TIOHSATHEM HENPEpPBIBHOM NEpHOINYECKOU
¢byHKIMM, (GOPMYIMpPOBAHUE CBOWCTB CHHyca M KOCHHYCA,
MOCTPOCHUE UX TPaUKOB.

O3HakOMJIEHHE C TIOHSTHEM TapMOHUYECKHX KoyeOaHui U
IIpUMepaMHi rapMOHUYECKUX KOJIeOaHUH JIJIsl ONMCaHUs IPOLIECCOB
B (M3UKE U APYrUX 00J1acTAX 3HAHUS.

O3HakOMJIEHHE C TIOHATHEM  pa3pblBHOM  NEpHOANYECKOU
¢GyHKUMM, (QOpPMYIMpOBaHHE CBOWCTB TaHI'€HCA U KOTAHTEHCAa,
MOCTPOEHUE UX rpauKOB.

[IpumeHeHue CBOMCTB (GYHKIMHA JUII CpaBHEHUS 3HAYCHHM
TPUTOHOMETPUYECKUX (YHKLIMH, PELIeHUus TPUTOHOMETPUUYECKUX
YpaBHEHUM.

IToctpoenue rpa¢pukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIUI
U OIpeJieJIeHNe 0 rpauKaM UX CBOMCTB.

Brinonnenue npeobpa3oBanus rpagukos

CTCTIEHHBIX U  JIOTapH(MHYECKHX

HAYAJTA MATEMATHYECKOI'O AHAJIN3A

TlocnenoBarenpHOCTH

O3HakOMJICHHE C MOHSITHEM YMCIIOBOH IIOCJICI0OBATCIIBHOCTU,
criocobamu € 3aaaHusd, BBIYH CIICHUAMUA € YJICHOB.
O3HakOMJICHHME C TOHSITHEM npeaciia MnocjacaoBaTCIbHOCTH.
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O3HaKOMJICHUE C BBIYMCIICHUEM CYMMBI OECKOHEUH OI'0 YHCIIOBOTO
psiia Ha MpPUMEpe BBIYMCICHHUS CYMMbI OECKOHEYHO YOBIBArOIICH
reoMeTPUYECKON TPOrpeccuH.

Pemenne 3amad Ha mpuMeHeHHe (OPMYIBI CyMMBl OECKOHEYHO
yOBIBAIONIEH FeOMETPHY ECKOIM POTrPECCHH

[Ipon3BonHas U ee NpUMEHEHNE

O3HaKOMIIEHHUE C IOHATHEM NTPOU3BOIHOM.

Wzyuenue u  ¢dopMmynupoBaHHEe €€  MEXaHHMYECKOro U
TE€OMETPUYECKOTO CMbICIA, W3Y4YEHHE allfOPUTMa BBIYMCICHUS
MIPOM3BOJHON HAa MpPHUMEpEe BBIUMCICHHUS] MTHOBEHHON CKOPOCTH U
yrII0BOro Kod(uureHTa KacaTenbHOH.

CocraBieHue ypaBHEHUsI KacaTeIbHOM B 00IIEM BHU/IE.

YcBoenue npasui auddepeHupoBanns, TabIUIbl TPOU3BOIHBIX
AIIEMEHTApHbIX (QYHKIUH, IpuMeHeHue 11t 1udepeHrnpoBaHus
(byHKIMIA, COCTaBIIEHHS YPaBHEHHsI KacaTeIbHOM.

W3ydenue TeopeM O CBSI3U CBOMCTB (PYHKIHMHM W TPOM3BOIHOM,
(bopMyIUpOBKA HX.

IIpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON MCCIEN0BaHUS (PYHKLINH,
3a1aHHON (HOPMYJION.

YcTaHOBIEHHE CBSI3U CBOWCTB (DYHKIIMHM M MPOU3BOAHOM IO UX
rpadukam.

IIpumeHneHrne MPOU3BOAHOMN ISl PEUICHUS 3a7a4 Ha HAaXOXKJIEHUE
HauOONbIIEro, HAaWMEHBUIEr0 3HAYEHUS M Ha HAXOXKIECHUE
JKCTpEMyMa

[lepBooOpa3Has 1 UHTErpaj

O3HakOMIIEHHE C TOHSATHEM UWHTerpajga M IepBOOOPa3HOM.
W3ydenue mnpaBuia BBIYUCIICHUS IEPBOOOPA3HOW M TEOPEMBbI
Herorona—IJleit6Huna.

Pemenne 3agau Ha CBSI3b IIEPBOOOpa3HON M €€ MPOU3BOIHOM,
BBIUUCIICHHE TIEPBOOOPA3HON ISt JTaHHON (YHKIIUH.

Pemenne 3amau Ha NpUMEHEHHWE HHTErpajga A BbIYMCICHUS
(bu3MYeCKNX BETMYHH U IIOMIAeH

YPABHEHUSA U HEPABEHCTBA

VYpaBHEHUS U CUCTEMBI
ypaBHEHUM
HepaBenctBa u cuctembl
HEPABEHCTB C IBYMS
MepEMEHHBIMU

O3HakoMJIEHHE C MPOCTEHUIMMH  CBEIEHUSAMH O KOPHAX
alreOpandeckux  YpaBHEHUH,  MOHATUAMHM  MCCIEIOBaHUS
YPaBHEHUU U CUCTEM YpaBHEHUU.

W3ydenue Teopuu paBHOCUIBHOCTH YpaBHEHUH U €€ IMPUMEHEHUS.
IToBTOpEHUE 3amKcH pelIeHns CTaHJapTHBIX YpaBHEHUH, IPUEMOB
npeoOpa3oBaHusl YpaBHEHMM JJig CBEACHHUS K CTaHAapTHOMY
YPaBHEHHUIO.

Penienne pannoHalbHBIX, MPPALMOHAIbHBIX, IIOKa3aTEIbHBIX M
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue CBOMCTB M TpapUKOB (QYHKIMH JUid pelieHus
ypaBHeHUH. [loBTOpeHHE OCHOBHBIX MPUEMOB PEIICHUS CHCTEM.
Pemnenue ypaBHeHUI ¢ IPUMEHEHHUEM BCEX MPUEMOB (pa3yioxKeHUS
Ha MHOXXWUTEJIM, BBEJEHUS HOBBIX HEM3BECTHBIX, IOACTAaHOBKH,
rpauecKoro MeToza).

18




Conep:xkanue o0y4eHus

XapaKTepUCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH CTY/IeHTOB
(Ha ypoBHE y4eOHbIX JeHCTBHIl)

2

Pemenne cucreM ypaBHEHHUH C IIPUMEHEHHEM Pa3JIMYHBIX
cocoOoB. (O3HaKOMJICHHE ¢ OOIIMMH BOIPOCAMH PELICHUS
HEpaBEHCTB M MCIIOJIb30BaHHE CBOMCTB U I'padMKoB (HYHKUIHUN MpH
pELLIEHNN HEPAaBEHCTB.

Pemnienne HepaBeHCTB M CHCTEM HEPAaBEHCTB C IPUMEHEHHEM
pa3ITMYHBIX CITIOCOOOB.

[Ipumenenne  MaTeMaTHYeCKHMX  METOJOB  JUIsl  pElIEHUs
CoiepXKaTeNbHBIX 3a/Jad M3 pa3jMYHbIX o0nacrtell Hayku H
npakTUkU. MHTEepnpeTnpoBaHye pe3ybTaTOB C yUETOM PEATbHBIX
OrpaHUYECHUN

JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEMN U CTATUCTUKH

OCHOBHBIE TTOHSTHS
KOMOMHATOPUKH

N3yuyenne npaBuia KOMOMHATOPUKU U IPUMEHEHHE TIPH PEIICHUH
KOMOMHATOpPHBIX 3a7ad4.

Pemenne kOMOMHATOPHBIX 3aJad METOAOM Iepebopa U 1O
MpaBUIy YMHOXKEHHUS.

O3HakOMJIEHUE C TOHATUSAMU KOMOMHATOPUKH: pa3MELIECHUSIMH,
COUYETAHMSIMM, I[E€peCTaHOBKaMM U  GopMmyldamMH sl X
BBIYNCIICHUS.

OObsicHeHne u TnpuMeHeHHe (GOopMyn g BBIUYMCICHHS
pa3MelleHri, MePecCTAaHOBOK M COYETAHUW MPU PEUICHUH 3ajaad.
Osznakomiienue ¢ ouHoMmoM HeloToHa U TpeyrompHuKOM [lackans.
Pemenne npakTH4ecKuxX 3ajad C MCHOJIB30BAaHUEM IIOHATHI WU
paBUJI KOMOWHATOPUKU

DneMeHThI TEOPUH
BEPOSITHOCTEN

N3ydeHne KIacCHYECKOTO OINpENEICHHs BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccMoTpenune nprMepoB BBIUMCIIEHUS BEPOSATHOCTEH. Pemienue
3a]1a4 Ha BBIYHUCIIEHUE BEPOATHOCTEN COOBITUI

IIpencraBnenre naHHBIX
(Ta®nuIIBl, TUATPAMMBI,

rpadukmn)

O3HaKOMJIEHHE C TMPEJACTaBICHUEM 4YHCIOBBIX JAaHHBIX U HX
XapaKTePUCTUKAMM.

Pemenne mpakThueckux 3afad Ha 00OpaOOTKY YHMCIIOBBIX JAHHBIX,
BBIYHUCIICHUE UX XapaKTEPUCTUK

I'EOMETPUA

[IpsimbIe U IIIOCKOCTH B
IIPOCTPaHCTBE

@opMyIMpOBKa M IPUBEACHUE JOKA3aTeIbCTB  IIPU3HAKOB
B3aMMHOI'0 pacroioxeHus MPAMBIX u ILJIOCKOCTEH.
PacniozHaBanue Ha 4eprexax M MOJEISAX PaA3JIMYHBIX CIy4yaeB
B3aMMHOI'0 pacrnosoxeHus NPAMBIX u ILJIOCKOCTEH,
apryMEHTHPOBAHHME CBOUX CYKJECHUM.

@opMyJIMpOBAaHUE  ONPENENCHUI, TPU3HAKOB U  CBOWCTB
NapajuieabHbIX U NEPIEHAUKYJIPHBIX IUIOCKOCTEH, IBYTPAHHBIX U
JIMHENHBIX YTJIOB.

BrinosiHeHHE MOCTPOEHHUsI YII0B MEXAY MPSIMBIMHA, NPSAMOW M
IJIOCKOCTBIO,  MEXKAY  IUIOCKOCTSAMM IO  ONUCAaHUIO U
pacno3HaBaHUE UX HA MOJEIAX.
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IIpumeHeHne NpU3HAKOB M CBOMCTB PACIOJOKEHHS NPSAMBIX H
IJIOCKOCTEN IIPH PELICHUH 3a1a4.

N300pakeHne Ha PUCYHKAX M KOHCTPYMPOBAaHHE Ha MOIEINsX
NEPIEHANKYJIIPOB M  HAKJIOHHBIX K IUIOCKOCTH, MpPSMBIX,
NapajyieabHbIX INIOCKOCTEH, YIJIOB MEXAY MPSIMOU U IJIOCKOCTBIO
1 000CHOBaHUE MMOCTPOCHHUS.

Pemenne 3amad Ha BBIUKCICHHME TIE€OMETPUUECKHX BEIUYMH.
OnuceIBaHNE PAacCTOSHUSA OT TOYKH JI0 MJIOCKOCTH, OT MPSAMOU 10
IJIOCKOCTH, MEXAY IJIOCKOCTSIMH, MEXKIY CKPEIIUBAIOIUMUCA
MPSIMBIMH, MEKY TPOU3BOJIbHBIMU (PUTYpaMH B IPOCTPAHCTBE.
@opMyNMpOBaHHE M  JOKA3bIBAHME OCHOBHBIX TEOpPEM O
paccTosHUAX (TEOpEM CyIIECTBOBAHUS, CBOICTBA).

N3o0pakeHne Ha dYepTexax U  MOAEISIX pPacCTOSHUS U
000CHOBAaHUE CBOMX CYXJIEHU.

OmnpeneneHne W BBIUMCICHHE PACCTOSHUNM B IIPOCTPAHCTBE.
[Ipumenenue Qopmyn u TeopeM IUIAHUMETPUU JUIsl pELIEeHUS
3a/ad.

O3HakOMIJIEHHE C MOHATHEM IMapajuIeIbHOrO NMPOEKTUPOBAHUSA U
€ro CBOMCTBaMH.

@opMynUpOBaHHWE TEOPEMbl O IUJIOWIAJM  OPTOTOHAJIBHOMU
IIPOEKIIMY MHOTOYT OJIbHUKA.

[Ipumenenue Tteopun Ayig  OOOCHOBAHMSI IOCTPOGHUH U
BBIYUCIICHUN.

ApryMeHTHpOBaHHE CBOMX CYKJICHUM O B3AUMHOM PacCIOI0KEHUU
MIPOCTPAHCTBEHHBIX QUTYD

MHoOrorpaHHuKu

Onucanue u XapaKTEepHUCTUKA pa3IN4HbIX BUJIOB
MHOTOTPaHHUKOB, IEPEUYMCIECHUE HX DJIEMEHTOB U CBOMCTB.
N300paxeHre MHOTOTPAaHHUKOB U BBIMOJIHEHHE MOCTPOEHHS Ha
M300pakeHUSIX U MOJENISIX MHOTOI' PAaHHUKOB.

Brruncnenue TMHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX
KOH(UIypauusx,  apryMeHTHPOBaHHE  CBOMX  CYKICHHUH.
XapakTepucTuka U H300pakeHHE  CEUYEHMs,  pa3BEPTKU
MHOTOTPaHHUKOB,  BBIYMCIEHHE  IUIOIIAZEH  MOBEPXHOCTEH.
IlocTpoenue mnpocredmux cedeHui KyOa, MPU3MBbl, MHUPAMUIBL.
IIpumenenue  ¢akToB M CBEIEGHUH M3  IJIAHUMETPUH.
O3HakomlIeHHE C BUJAMM CHMMETPUH B  IIPOCTPAHCTBE,
(dbopMynupoBaHUE ONPEAECTICHUN 1 CBOMCTB.

XapakTepucTUKa CUMMETPUU TE€J BPallEHUs U MHOI'OTPaHHUKOB.
IIpumeHeHne CBOMCTB CHMMETpPUM IIPpM  pPELIEHUM  3a]ad.
Hcnonb3oBanue NpuoOOPETEHHBIX 3HAHUM Uil MCCIENOBAHUSA U
MOJIEIMPOBAHMS HECIOKHBIX 3a1a4.

N300pa’keHHe OCHOBHBIX MHOTOTPAHHMKOB M  BBINOJIHEHUE
PHCYHKOB IO YCJIOBUSIM 3aJa4

Tena 1 OBEpXHOCTH BpALLEHUS

O3HakoMIJIEHHE C BHJAMHU Tell BpalleHHs, (pOpMyTHpOBaHUE UX
ONPENIEIICHUI U CBOMCTB.

@opMyIMpOBaHHE TEOPEM O CEYEHHHM Iapa IUIOCKOCTBIO H
TJIOCKOCTH, KacaTelnbHOM K cdepe.
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Conep:xkanue o0y4eHus

XapaKTepUCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH CTY/IeHTOB
(Ha ypoBHE y4eOHbIX JeHCTBHIl)

2

XapakTepucTKa U H300pakeHHe Tea BpPALICHUs, UX Pa3BEpPTKH,
ceueHusl.

Pemenue 3amady Ha IOCTPOEHUE CEUEHUM, BBIYUCICHUE [UIMH,
pacCTOSHUM, YIJIOB, IUIOIIAIEH.

[IpoBenenne noKa3aTeNbHBIX PACCYKAECHUN MpPU PELICHHUH 3a]ad.
[IpumeHeHne CBOWCTB CUMMETPHUM IIPU PELIECHUH 3aJay Ha Tena
BpallleHusi, KOMOMHAIUIO Tel.

N300paxeHne 0OCHOBHBIX KPYTJIBIX TN U BHIMOJHEHHE PUCYHKA 110
YCJIOBHIO 3324

N3mepenus B reomeTpun

O3HaKOMIIEHHE C MOHATHSAMH ILIOIAAH M 00beMa, aKCHOMaMU U
CBOMCTBaMHU.

Pemenue 3amady Ha BBIYKCIEHUE IUIOMIAJIEH MIOCKUX (UTYp C
MPUMEHEHUEM  COOTBETCTBYHOIIMX GopMyl ©  (GaKToB U3
TJITAHUMETPUH.

N3ydyeHne TeopeM O BBIYMCICHHH OOBEMOB MPOCTPAHCTBEHHBIX
TEJ, pelIeHWe 3aJady Ha mnpuMeHeHue (OpPMyJ BBIYHCICHUS
00BEMOB.

W3ydenue ¢opmyn 1 BBIYMCIEHUS IUIOMIAAEH IMOBEPXHOCTEH
MHOT'OTPAaHHHUKOB W TEJI BpalllCHUSI.

O3HakOMJIEHHE C METOJIOM BBIYMCICHUS TUIOMIAJAN MOBEPXHOCTH
cepsl.

Pemienne 3amady  Ha BBIYKCICHHUE IUIOLIAJECH IOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopauHate! 1 BEKTOPBI

O3HaKOMIIEHHE C TOHATUEM BEKTOPA.

N3yuenne pexkapToBOM CHCTEMBI KOOpPAMHAT B MPOCTPAHCTBE,
IIOCTPOEHUE IO 3aJaHHBIM KOOpPAMHATAM TOYEK U IIOCKOCTEH,
HaXO0XJE€HUE KOOPAUHAT TOYEK.

Haxoxnenune ypaBHEHHH OKpPYXHOCTH, CQepbl, IUIOCKOCTH.
BeruncneHne paccToOsSHUN MEXAY TOUKaMU.

N3yyeHnne cBONCTB BEKTOPHBIX BEJIWYWH, IPAaBUJI PA3JI0OKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IMPABUJI HaXOXKIECHUS
KOOpAMHAT BEKTOpa B IPOCTPAHCTBE, MpaBUI JEUCTBUH C
BEKTOpPaMH, 3aJaHHBIMU KOOPJAUHATaAMU.

IIpumeHenue TeopuM IpU PEIICHUM 3aJad Ha JEUCTBUS C
BEKTOPAMH.

N3ydeHue CcKalsIpHOrO IPOU3BEACHHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUS IPSIMOM U IIJIOCKOCTH.

IIpumeHeHue TeopuM MNpU PEIIEHUH 3aJad Ha JEUCTBUSA C
BEKTOPaMH, KOOPAHMHATHBIA METOJ, NPUMEHEHHE BEKTOPOB MJIA
BBIYHMCIICHUS BEJINYUH YTJIOB U PACCTOSHUM.

O3HakoOMIIEHHE C JI0Ka3aTEIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM  pAaCIIOJOXKEHHHM  HIPSAMBIX W IJIOCKOCTEH €
HCIIOJIb30BAHUEM BEKTOPOB
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YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOT'PAMMBI YYEFHOW JUCIATLIIMHBI

Jns ocBoenusi mporpammbl yueOnou aucuurmmmasl OY/[.BJ[.06 Marematuka B
KOJUIEIKE, pealu3yIolieM 00pa30oBaTeIbHYIO MPOrpaMMy CpeIHEro oomero oopa3oBaHus B
npenenax ocpoeHuss OIIOIT CITIO mo cnenmanmpHOCcTH 36.02.01 Berepunapus (6a3oBast
MOJTOTOBKA) Ha 0a3e OCHOBHOrO O0Iero oOpa3oBaHUs, HMeeTcss Yy4eOHBIH KaOuHeT
«ConuanbHO-?5KOHOMUYECKUX AMCLHUIUINHY», B KOTOPOM UMEETCS BO3MOXXHOCTh 00ECTIeUUTh
CBOOOHBIN focTyn B IHTEpHET BO BpeMst yueOHOT0 3aHSTHS.

ITomemienue KabuHeTa YIOBJIETBOPSIET TpeOOBaHUAM CanurapHo-
sanuAeMuosiornueckux npasun u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ochaieHo
THIIOBBIM O0OpYIOBaHMEM, B TOM 4YHCIIC CHEIHATM3MPOBAHHOW Y4YeOHOW MeOenbio u
cpeacTBaMH OOydYeHHUs, [OOCTaTOUYHBIMH JJI BBIOJIHEHUS TpeOOBaHUNH K YPOBHIO
HOJTOTOBKH 00YYaIOIIUXCA.

B coctaB yuyeOHO-METOIMYECKOTO M MaTepUalTbHO-TEXHUYECKOro oOecredeHus
IporpamMMbl yueOHOU AUCHUILTUHBI «MaTeMaTHKa» BXOMST:

* MHOTO(YHKIIOHAJIbHBIN KOMILIEKC MPEnoJaBaTes;

* HATJISAHBIE TOCOOMS;

* nH(HOPMaLIMOHHO-KOMMYHUKATUBHbBIE CPEICTBA;

* KOMIUIEKT TEXHHYECKOH NOKYMEHTallid, B TOM YHCIE Iacnopra Ha CpencTBa
00y4yeHus, HHCTPYKIIMH IO UX MCIIOIH30BAHHUIO I TEXHUKE 0€30MacHOCTH;

* OnOIMOTeYHBIN (POH/I.

B OuGmmoreunsli ¢GoHA BXOAAT yYEOHHUKH, YYEOHO-METOAMYECCKHE KOMILICKTHI
(YMK), obecneunBatomie OocBoeHHE  y4deOHoM — aucuurummabl  «MaTtemaTukay,
PEKOMEH/IOBAaHHBIC WJIM JOMYyIIEHHBIE JUISl HCIOJB30BaHHA B MNPO(ECCHOHAIBHBIX
00pa3oBaTeIbHBIX OpPraHU3aAIUAX, PEATU3YIONMX 00pa30BATEIBHYIO MPOrpaMMy CpEIHETO
obmero obOpazoBanusi B mnpeneiax ocsoeHuss OITOIT CIIO Ha 6a3e OCHOBHOTO OOIIErO
o0Opa3oBaHws.

B mpomecce ocBoeHuss mporpaMMbl YU4eOHOH AMCHHMIUTMHBI «MaTeMaTnka
CTYICHTBl JIOJDKHBI TIIOJyYUTh BO3MOXKHOCTH JIOCTyNla K OIIEKTPOHHBIM Y4E€OHBIM
MaTepuaiaM [0 MaTeMaTHKe, MMEIOLIMMCS B CBOOOJHOM JOCTyne B ceTh VIHTepHeT
(37eKTPOHHBIM KHHMTaM, MPaKTUKyMaM, TectaM, Matepranam EI'D u np.).

IEPEYEHDb YYEFHBIX U3JIAHUI, THTEPHET-PECYPCOB,
JTOIOJHUTEJBHOM JIUTEPATYPBI

Jlna cmyoenmos
OcHognble uCmoOYHUKU:

1. M.M. bammakoB Marematuka: ydeOHHUK ISl CTYA. YUpeXAEHUH cpea. mpod.
oOpa3oBaHusi — 5-€ u3f., ctep M.: U3natensckuii meHTp « Axamemusi», 2018.

2. M. bammmakoB Martematuka. 3agaqHuK: y4e0. TOCOOMe AJis CTY/. YUPSKICHUHN Cpesl.
mpod. obpazoBaHust - 5-¢ 3., crep M.: U3narensckuii neHTp «Akamemus», 2018.
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ﬂonommm €JlbHbleé UCMOYHUKU .

1. Anrebpa u Hauana matemaTuaeckoro ananu3a E.I1. Henwn, B.A. JlazapeB y4ueOHUK Jist
00pa30oBaTeIbHbIN YUPESKICHU: 0a30BbIi U poduiIbHBIE ypoBHU- M.: «Mnekca», 2017

2. B.A. T'yceB Marematuka. YueOHHUK Aisi MpodeccCHii U CIeUaNbHOCTeH COIHAIbHO -
SKOHOMUYeCcKOoro mpoduist. M.: « Axagemusi», 2012

3. Anrebpa u Hayana MaTeMaTHYECKOro aHaHM3a: Y4eOHUK s 00meoOpa3oBaTeNbHBIX
yupexaeauit — 18-e uzn., crep. A.ILL. Amumor FO.M. Konsrun M.: «IIpocsemienue», 2012
4. Martematuka: yueoHoe nocodue ana CIIO B.I1. Omenbuenko 2.B. Kyp6aroBa Pocros
u/]1: «®ennkc», 2013

5. Anrebpa n Havayia MaTeMatuueckoro ananusa. [lox pemaknueit Komvoropoa A.H. M.:
«IIpocsemienuey, 2008

/lna npenooasamens

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-03 «0O6 obOpa3oBanuu B Poccuiickoi
®denepanuny (¢ U3BMEHEHUAMU U gonoHeHusmMu 13.07.2021).

2. [Ilpuka3 MuHnuctepctBa obOpazoBanuss u Hayku P® or 17.05.2012 Ne 413 «O6
yTIBEpXKJIEHUU (eepatbHOr0 TOCYAapCTBEHHOTO OOpa30BaTENbHOIO CTAaHIApTa CPEIHETo
(monHOro0) 0011Ier0 00pa30BaAHUSY.

3. Ilpuka3 MunucrepctBa obpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHecenuu
n3menenuit B [Ipukas MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit denepaiuu oT
17.05.2012 Ne 413 «“O6  ytBepxknmeHuu  (emepansbHOro  roCyJapCTBEHHOTO
0o0pa30oBaTeIbHOTO CTaHAApTa CcpenHero (mosHOro) obmero oOpa3oBaHus ». (c
M3MEHEHUsIMU U jgonoiaHenusmu 11.12.2020)

4. Tlucemo JlemapTaMeHTa TOCYAapCTBEHHOW MOJMTUKH B cdepe MOATOTOBKU pPadodmx
kagpoB u JIIO MunucrepctBa oOpazoBanust u Hayku P® or 17.03.2015 Ne 06-259
«PexomMeHanuy 1Mo opraHU3aIy MOJYYSHHS CPEIHEro o0IIero oopa3oBaHus B Mpeaeiax
OCBOCHHSI 00pa30BaTENbHBIX MPOrPaMM CPEIHEro MPo(EeCcCHOHAIBLHOTO 00pa30BaHUs Ha
0aze OCHOBHOro oOmero o0pa3oBaHHsS C Yy4eToM TpeboBaHUU  deaepaibHbIX
rOCyJapCTBEHHBIX 00pa3OBaTeNbHBIX CTAaHJAPTOB M IOJydaeMoil mpodeccuu UM
CMELHaIbHOCTU CPEIHEro npogeccCuoHaIbHOro 00pa30BaHUM.

5. Maremaruka. Ilon penmakmueit ©.®. Jleicenko, C.}HO. Kynabyxoa. Kuura 1 u 2.
[ToaroroBka k EI'D. YuyeObHo-MeToanueckuit kommieke Pocros Ha Jlony: Jlernon, 2018.

6. O.H. banasu Onumnuanselie 3a1anus mo MatemaTrke. Poctos Ha [{ony.: ®enukc,2016.
7. C.. KonecuukoBa MaremaTtuka. HTeHCUBHBIN Kypce noaroroBku k EI'D. M.: Aiipuc-
npecc, 2016.

Humepnem-pecypcet.

WP 1 http://www.mathematics.ru (Martematuka B OTKPbITOM KOJUICIKE)
WP 2 http://www.allmath.ru  (Bcst MaTremaTika B OTHOM MeCTE)
WP 3 http://www.mathtest.ru (MaremaTnka B OMOIIb HIKOJBHUKY U CTYJICHTY )
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http://www.mathematics.ru/
http://www.allmath.ru/

WP 4 http://mathem.hl.ru (Martematuka on-line)

NP5 www.math.ru (bubnuoTtexa MmaTeMaTH4eCKON JIUTEPATYpPhl)

WP 6 http://reshuege.ru/test?a=catlistwstat (Peury EI'J)

NP7 www. fcior. edu. ru (MHpopMamMoHHBIC, TPEHUPOBOYHBIE W KOHTPOJBbHBIC

MaTepualbl).
NP 8 www. school-collection. edu. ru (Equnas xosekuuu nudpoBbiX 00pa3oBaTEIbHBIX

pecypcoB).
DnekmpoHHbLl YUeOHO-Mem oO0UuYeCKUil KOMNIEeKe:

OYMK  «Maremartuka», bammakos M. U. , 2015 r.

KOHTPOJIb M OLIEHKA PE3Y.JIbTATOB OCBOEHMSI YUYEBHOI1
TACHUATITAHBI

KonTposib u omeHka pe3ylbTaTOB OCBOEHUSA JAUCUMIUIMHBI  OCYIIECTBJIACTCS
MIperoiaBaTesieM B MPOLIECCe MPOBEACHHS MPAKTHUYECKUX 3aHATUH U JTAOOpaTOPHBIX padoT,
TCCTI/IpOBaHI/Iﬂ, a TAKKEC BBIITOJIHCHUSA 06yT-IaIOH_[I/IMI/IC$[ I/IHI[I/IBI/IZ[yaJ'IBHBIX SaI[aHI/Iﬁ HpOGKTOB
HCCIICIOBAHUM.

@®opMbI 1 METOIbI KOHTPOJIS U
OLIEHKH
pe3yJbTaTOB 00y4YeHUs

PesyabTarsl 00yueHus
(mpenMeTHBIE pe3yJbTaThl)

B pesynpraTe OCBOEHUS JUCHUIUIMHBI OOydYalOIIUiCS JODKEH MPOJEMOHCTPUPOBATH
pe3ynbTaThl ocBoeHus yuebnoil auciumumabl OYJ[.BJ1.06 MaTtemaTuka:

JIMYHOCTHBIE

- ¢cOopMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE | DKCIEPTHOE HAOIIOACHHE 3a
KakK YHUBCPCAJIIbHOM A3BIKEC HAaYyKH, CpeaACTBC | ACATCIIbHOCTBIO OGy‘I&IOIHI/IXCHZ
MOACIINPOBAHUA SIBJICHUU H nponeccoB, HACIX U | B HCCTaHHapTHOﬁ CUTyaluu
MCTOAaX MAaTCMAaTHUKU,

- IOHMMAaHHME 3HaUYMMOCTU MAaTEMAaTHKH Il HAy4HO-
TEXHUYECKOr0  Iporpecca,  cHOpPMHUPOBAHHOCTH | DKCIEPTHOE HAOJIOACHUE 32
OTHOLIEHHWs K  MareMaTuKe Kak K  YacCTH | AeATeNIbHOCTbIO 00YyYaroIuXcs:
00111€4eTIOBEYECKOM KyJIbTyphbl Uepe3 3HAKOMCTBO C | B HECTaHJAPTHOW CHUTyalluu
UCTOPHEH  Pa3BUTHS  MaTEMAaTUKH, SBOJIOLUEH
MaTeMaTHYECKUX UIEH,

- pa3BuTHE JIOTUYECKOT 0 MBILLICHNUS,
IPOCTPAHCTBEHHOTO BOOOpakeHus, | DKcrepTHOE HabII01eHuE 3a
aIrOpUTMHYECKOU KYJIBTYPBI, KPUTHYHOCTH | JESTEIbHOCTBIO 00YyJaroMXCs:
MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM JUIsl OyIyIIel | B HECTaHIAPTHOW CUTyalluu
npodeccruoHabH oM NEeATEIIbHOCTH, IJIsT

MIPOIOJKEHUsT 00pa30BaHUs M caM000pa3oBaHUs,

- OBJAJCHHE MAaTEMATHYCCKUMH 3HAHUAMH H
DKCrnepTHOE HAOI0ICHHE 3a

JIeATeIbHOCTBIO 00 yYaIOMIUXCsL:
B HECTaHJAPTHOM CUTYyallMU

YMEHUSIMU, HEOOXOJUMBIMU B NTOBCEHEBHOM KU3HH,
JUII  OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX
TUCIUTUIMH W JUCHUIUIMH  TPO¢eCCHOHAIBHOTO
[UKJIa, U TOoJIydeHus: o0pa3oBaHusl B 00JacTAX, HE
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http://mathem.h1.ru/

Pe3yabTarnl 00yyeHus
(mpenMeTHBIE pe3yJbTaThI)

@®opMBbI 1 METObI KOHTPOJISA U
OLICHKH
pe3yJbTaTOB 00y4eHusi

TpeOyromux yrIIyOJIeHHOM MaTeMaThu4ecKon

MMOATOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM
quciae camMooOpa30BaHWIO, HA TMPOTSDKEHHH BCEH
KU3HH,; CO3HATCIIbHOC OTHOIICHUEC K HEIPEPBIBHOMY
00pa3oBaHHIO KaK

YCIIOBUIO yCIEHON

npodeccuoHaNBLHON 1 OOIIECTBEHHOM eI TEBHOCTH;

DKcrepTHOE HAOII0JeHHE 3a
TEATEITbHOCTHIO 00 YJaIOINXCS:
B HeCTaHHapTHOﬁ CUTyallun

-TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSTEILHOM
TBOpquKOﬁ 1 OTBETCTBEHHOM ACATCIIbHOCTH

KOHTPOJIb CAMOCTOSITEIbHON
paboThl CTYAEHTOB B MHCbMEHHOU
ycTHOH opme

- TOTOBHOCTh K  KOJUIGKTMBHOH  pabore,
COTPYAHHYECTBY co

00pa3oBaTeabHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-

CBCPCTHUKAMU B

I/ICCJ'IGJIOBaTe.]'ILCKOI\/'I, HpOCKTHOﬁ U APYrux BHOAX
JACATCIIBHOCTH,

DKCrnepTHOE HAOI0ICHHE 3a
JESITETbHOCTBIO 00 yHarOIINXCSl:
B HECTAHJAAPTHOU CUTYaIUU

- OTHOHIICHHUEC K HpO(beCCI/IOHaJ'IBHOI\/’I ACATCIIbBHOCTH
KaK BO3MOXHOCTH Y4YaCTHA B PCHICHUU JIMYHBIX,

3KCHepTHOC Ha6J'IIO,I[eHI/Ie 3a
ACATCIBHOCTBIO o6yqa}omnxc;1:

00I1IECTBEHHBIX, rOCyIapCTBEHHBIX, | B HECTAHIAPTHOM CUTyaIlHH
00IIeHAIMOHATBHBIX TIPOOJIEM;

Memanpeomemnvie:

-  YMCHHE CaMOCTOSTEIIBHO ONpEaesITh  IEH

JCATCIBPHOCTH M COCTABJIATH ITIJIaHBI JCATCIIBHOCTHU,
CaMOCTOATCIIBHO OCYHICCTBJIATH, KOHTPOJUPOBATH U
KOPPCKTUPOBATE ACATCIBHOCTH, HCIOJB30BAaTH BCEC

pecypchl
nejlen u

BO3MOXHBIC JJIA

peanuzanuu

JOCTHUXCHUA
IIOCTAaBJICHHBIX IIJIaHOB
ACATCIIBHOCTH, BBI6I/IpaTB YCIICHIHBIC CTpPATCrun B

PAa3IMYHbIX CUTYallHUAX

DKCrnepTHOE HAOI0ICHHE 3a
JEeSITEIILHOCTBIO 00 YJIarOIIHXCS:
B HECTAHJIAPTHOM CHUTYyaIlHH

- yMeHue MPOAYKTUBHO o0mmaThCs u
B3aUMOJIEHICTBOBaTh B  IpPOLIECCE€  COBMECTHOMU
JNeSTeIbHOCTH,  YYUTHIBATh  TO3HUIMU  JPYTUX

YYaCTHUKOB J€STEIbHOCTH, 3 (HEKTUBHO pa3peliaTh
KOH(DIIUKTHI,

DKCrnepTHOE HAOII0ICHHE 3a
JESITEIbHOCTBIO 00 yHarOIIUXCSl:
B HECTAHJAAPTHOU CUTYaIUU

- BIIQJICHUE HaBBIKAMH I103HABATEIHHOW, Y4eOHO-
UCCIICZIOBATEIILCKOM M TIPOSKTHOW JICATEIHHOCTH,
HaBBIKAMH pPa3pelIeHus] TPoOJeM; CIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOATCIBbHOMY IIOHMCKY MCETOI0B
peleHus

MPAKTUICCKUX 3aja4,

Pa3JIMYHBIX METO 0B IMO3HAHUSI,

IIPUMEH EHUIO

DKCrnepTHOe HAOII0ACHHE 3a
JeSITEIIbHOCTBIO 00YYarOIHXCS:
B HECTAHJAPTHOMW CUTYyaIlHH

- TOTOBHOCTH HU CITOCOOHOCTh K CaMOCTOSTEIILHOM
nH(OpPMaIMOHHO-TT03HABATECILHOM IeATEIIbHOCTH,

BKJIIOYAasi yMEHHE OPHEHTHPOBATHCA B Pa3JIMYHBIX

DKCrnepTHOE HAOI0ICHHE 3a
JEeSITENFHOCTBI0 00YJarOMUXCS:
B HECTAHJIAPTHOM CHUTYyaIlHH
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Pe3yabTarnl 00yyeHus
(mpenMeTHBIE pe3yJbTaThI)

DopMBbI M1 METOIbI KOHTPOJISA U
OLICHKH
pe3yJbTaTOB 00y4eHusi

UCTOYHHKAX UHPOPMALIMH, KPUTUUECKU OLICHUBATH U
HMHTEPIPETUPOBATh MHGPOPMAILNIO, MOJYyYaeMYIO W3
Pa3IUYHBIX HCTOYHHUKOB;

- BJIAACHUC A3BIKOBBIMU CPCACTBAMH: YMCHHUC SICHO,
JJOTMYHO M TOYHO H3JlaraTb CBOIO TOYKY 3pCHUA,
HCII0JIb30BAaTh a/ICKBATHBIC AA3bIKOBBLIC CPCACTBA,

DKcrepTHOE HaOIOIeHHE 3a
ACATCIBHOCTBIO o6yqa10m1/1xc>1:
B HECTAHAPTHOU CUTYalUU

- BJIAJACHHUEC HaBbIKAMU MOo3HaBaTeJIbHOMN peq)nelccpm

KaK  OCO3HAHUS  COBEpIIAE€MBIX  JICUCTBUA U

MBICJIMTCIIBHBIX IMIPONECCOB, HUX PE3YyJIbTATOB H
OCHOBaHHﬁ, rpaHull CBOCIrO 3HAHHWA W HC3HAHUA,
HOBBIX ITO3HABATCJIbHBIX 3adda4 M CPCACTB IJIA HX

JOCTHKCHUA,

DKcrnepTHOe HaOII0ACHHE 3a
ACATCIbHOCTBIO O6y‘IaIOH_II/IXC$IZ
B HECTAHJIAPTHOW CHTYaIluu

- IeJeyCTPEMIIEHHOCTh B TOMUCKaX M MPUHATHH
pemieHuii,  cooOpa3uTENbHOCTh U
pPa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHUII;
CIOCOOHOCTh BOCHPHHHMATH KPacoTy M TapMOHUIO

HHTYUIL M,

MUpA;

3KCHepTHO€ HaGJ’IIO,Z[eHI/IC 3a
JACATCIBHOCTBIO o6yqa}omnxc;1:
B HeCTaHHapTHOﬁ CUTyallur

Ilpeomemmnoie

- ¢copMUPOBAHHOCTH MPEACTABIECHUNA O MAaTEMAaTHKE
KaK 4aCTU MHPOBOM KYJbTYpbl U MECTE€ MATEMaTUKH
B COBPEMEHHOH IMBWJIM3AIMHU, CITOCO0aX OMUCAHUS
SBJICHUN pEAJbHOTO0 MHpa Ha MAaTEMaTHUYE€CKOM

OlieHKa pe3yJIbTaTOB BBIMOJIHEHUS:
[IpakTueckux pabor, BEJICHUE
KOHCIIEKTa, YCTHBIM OTBET

SI3BIKE;

- chOpPMHPOBAHHOCTh MpeCTaBICHUN 0

MaTeMaTHYECKUX  MOHATHSAX  KaK  BaKHEHIIUX

MaTeMaTUYECKUX MOJAETISX, MO3BOJISIOIINX Ouetka pe3y;IbTaTOB BBIOHEHHS:

OIMMCBIBATh U M3Yy4YaTb PA3HLIC MPOUCCCHI U SABJICHUS,

IIOHUMAaHUC BO3MOXHOCTH AKCHOMAaTHYCCKOI'O

MOCTPOCHUA MATEMATUICCKUX TeOprI;

[IpaxTueckux paoor,
KOHCIIEKTa, YCTHBIH OTBET

BCACHNUC

- BJIAICHUC METOAAMU JJOKA3aTCJILCTB U aJITOPUTMOB

peuieHusa, YMCHHUC UX HPUMCHATH, IM[POBOAUTH

JIOKa3aTeJIbHBIC PACCYKICHHS B XOJE PCIICHUS
3a/1a4;

OreHKa pe3yIbTaTOB BBIMOJHECHUS:
[IpakTueckux pabor, BEJICHUE
KOHCIIEKTa, YCTHBIM OTBET

- BJAJECHHUE CTAHJAPTHBIMM IIpUEMaMHU pELICHUS
palMOHAJIBHBIX Y MPPALlMOHAJIbHBIX, 10KA3aTEIbHBIX,
CTEIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN W
HEPAaBEHCTB, UX CHUCTEM; MHCIIOJb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YUCJIE I TOMCKA
IIyTH PELIEHUs U WUIIOCTPALUY PELICHUs YPaBHECHUM

Y HEPaBEHCTB;

O1ieHKa pe3ysIbTaTOB BhIMTOJIHCHHSL:
[IpakTnyeckux padort, BeaecHUE
KOHCITCKTa, YCTHBIH OTBET

- cOpMUPOBAHHOCTh MPECTABICHUNA 00 OCHOBHBIX

O1nieHKa pe3yJIbTaTOB BHIOJIHEHUS:
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Pe3yabTarnl 00yyeHus
(mpenMeTHBIE pe3yJbTaThI)

DopMBbI M1 METOIbI KOHTPOJISA U
OLICHKH
pe3yJbTaTOB 00y4eHusi

IIOHATUAX MaTEMaTHYCCKOI'O aHaJi3a n ux

CBOMCTBax, BJIQJICHHE YMEHHEM XapaKTEpPU30BaTh
noBeeHNEe (YHKIUNA, WCIOIB30BAHUE IMOTYyYEHHBIX
3HAHUU 1A

OlmMCaHusd W aHajn3a pCaJibHbIX

3aBHCHMOCTEH;

TecTupoBaHus, IPAKTUYECKOIO
3aHSTUS, CAMOCTOSITENIbHOM paboThl

- BJIaACHHC OCHOBHBIMHU IIOHATHAMH O IIJIOCKHX U
MPOCTPAHCTBCHHLIX T'COMCTPUYCCKUX (bl/Il"yan, ux
OCHOBHBIX CBOﬁCTBaX; C(i)OpMI/IpOBaHHOCTI) YMCHHUA

burypsl
peaibHOM

pacno3HaBaThb reOMETPHUICCKUC Ha

yepTekax, MOJeNIX U B MUDE;
IPUMEHEHUE HU3YYEHHBIX CBOWCTB I'€OMETPHYECKHUX
buryp u Qopmyn ais peleHus IeoMeTpUUYecKUux

3aaa4 1 3a/iav ¢ NPAaKTUICCKUM COACPKAHHUCM

YCTHBIN OPOC Ha JIEKIUAX,

-  NHCBMEHHBIE  CaMOCTOSTEIbHBIE
paboThI

- KOHTPOJIb CAMOCTOSTEIbHON

paboTbl CTYJEHTOB B NHCHBMEHHOH U
yCTHOU (hopme.

- WHJIUBUlyaJbHas 3aIIuTa
BBITMOJIHEHHBIX MTPAKTUYECKUX 3aJIaHUI

- c(OpMUPOBAHHOCTH MPEACTABJICHHUI O MpoIeccax u
SABJICHUAX, HNMCIOIINX BCpOHTHOCTHLIﬁ XapakTep,

CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM
MHUpPE, OCHOBHBIX IOHSATHSAX 3JIEMEHTAPHON TEOpUHU
BEPOSITHOCTEW; YMEHHMI HaxOAUTh U OLIEHUBATh
BEPOSTHOCTH HACTYIUIEHUS COOBITUH B MpOCTEHIIMX
IIPAKTUYECKUX

CUTyalHAX )48 OCHOBHBIC

XapaKTEPUCTUKHU CIIyYalHbIX BEIUYHUH;

OrnepaTUBHBIN KOHTPOJIb:

- YCTHBIIM Onpoc Ha JEKIUX,

- INIUCBMEHHBIE  CAMOCTOSITEJIbHbIE
paboThI

- KOHTPOJIb CaMOCTOSITENIbHOMN

paboThl CTYIAEHTOB B INHCbMEHHOW U
yCcTHOU (hopme.

PyGexHbIit KOHTPOIb

- 32U Ta NPAKTUYECKUX 3aHATUH

- BJIAJICHUE HABBIKAMU HCIOJIB30BAHUSA TOTOBBIX
KOMITBIOTEPHBIX IPOrPaMM IIPHU PELIEHUN 3a1a4.

OneHka pe3yabTaTOB NOATOTOBKU
COOOIIEHUH JIJIs1 yCTHOTO OTBETA
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