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1. IOACHUTEJIBHASA 3ATINCKA

[TporpamMma o6mieoOpazoBaTenbHON y4eOHOU mucnumuinHa «Maremaruka: anredpa u
Hayaja MaTeMaTHYeCcKOro aHaim3a; TeoMeTprs» (1anee — «MaremaTnukay) nmpeHa3HaYeHa JUIs
U3YYCHHUS MaTeMaTUKd B MNPOPECCHOHANBHBIX oOpazoBarenbHbIX opranusamusx CIIO,
peanu3ylomux 00pa30BaTeIbHYIO MPOTrpaMMy CpeaHero o0imero oOpa3oBaHUs B Tpeaesiax
OCBOEHHSI OCHOBHOU MpodeccnoHanbHoi oOpazoBarensHoit mporpammbl CI1O (OITOIT CITO) Ha
0a3e OCHOBHOTO 00IIero 00pa3oBaHMs IPH MOJATOTOBKE CIICIIHAIMCTOB CPEIHETO 3BEHA.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero odiero oopazoBanus,
NPEIBSBISIEMBIX K CTPYKTYPE, COJEPKAHHIO M PE3yJIbTaTaM OCBOCHUS YYeOHOW AMCIUTUINHBI
«MareMaTuka», B COOTBETCTBUU ¢ PekoMeHAAMsIMH MO OpPTaHW3aIllUU IOJYYCHUS CPEIHETO
obmero oOpa3oBaHHMsi B TIpeAeliax OCBOEHHS 0Opa3oBaTENbHBIX MPOTPaMM  CpPEIHETO
npodeccHoHaTFHOTO 00pa3oBaHusT Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHHUS C Y4ETOM
[IpumepHOl OCHOBHOW 00pa30BaTENIPHOM MPOTpaMMBl CPEAHETO OO0Iero oOpa3oBaHus,
o0oOpeHHOI pemieHueM (QeneparbHOTO Y4eOHO-METOJAMYECKOTO OOBEIUHEHUS 10 o0IemMy
obpazoBanuto (mpoTokoa oT 28 uroHs 2016 1. Ne 2/16-3).

Copepxanne mporpamMmbl «MareMaTuka» HAIpaBIEHO Ha JOCTHXKCHUE CIEIYIOIINX

LEIIEN:

o oOecrieyeHne c(HOPMUPOBAHHOCTH MPEACTABICHUHN O COLMABHBIX, KYIbTYPHBIX U
UCTOPUYECKHX (paKTOpax CTAHOBICHHS MAaTEMAaTUKU;

J obecrieyeHre  COPMHUPOBAHHOCTH  JIOTUYECKOTO,  aNTOPUTMHUYECKOTO U
MAaTEMATUYCCKOI'O MBIIIJIICHH A,

. obecrieyeHre cHOPMUPOBAHHOCTH YMEHHU MPUMEHSTH TOJTYYCHHBIC 3HAHUS TIPU
pEIIeHUH Pa3InYHbIX 337ay;

o obOecrieueHre CPOPMUPOBAHHOCTH MPEICTABICHUIA O MaTeMaTHKE KaK 4YacTH

O6H.I€‘-I€.HOB€‘-I€CKOI>1 Ky.HI:Typr, yHI/IBepca.HBHOM SA3BIKC HayKI/I, IIO3BOJJIAIOIIEM OIIUChIBATH U
M3y4aTh peaIbHBIC TTPOLIECCHI U SIBJICHUSI.

B mporpaMMmy BKJIIOYEHO cOjepKaHHUE, HAMpaBlieHHOE Ha (OPMUPOBAHUE Y CTYJCHTOB
KOMITETCHIIMIH, HeoOXoauMbIX i1 kadectBeHHoro ocBoeHuss OIIOIT CIIO na 0a3e OCHOBHOIO
o0miero o0pa3oBaHus ¢ MOJYYEHUEM CPETHEro OOIIero 00pa30BaHUS; MPOTPAMMEI TTOJATOTOBKH
crienanuctoB cpennero 38eHa (I[MIICC3).

OBIIAS XAPAKTEPUCTUKA YUYEBHO! JIUCLIWITJIMHBI
«MATEMATUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A,
I'EOMETPU»

Maremaruka sBasieTcss (pyHIaMeHTanbHON 00IIe00pa3oBaTeIbHON JUCITUTIIIMHON CO
CIIOKHBIIMMCS YCTOWYHMBBIM COJIEpP)KaHMEM U OOMMMH TpeOOBaHUSMHU K TIOJTOTOBKE
oOydJaronuxcsi.

B npodecCHOHATBHBIX o0pa3oBaTeNbHBIX OpraHU3AIHSIX, peaTn3yIONUX
00pa3zoBaTeNbHYI0 MPOrpaMMy cpeaHero oomero obpazoBanus B mpenenax ocBoenus OITOIT
CIIO Ha O6a3e OCHOBHOrO o0OwEro OOpa3OBaHUs, H3YyYCHHE MAaTEMAaTUKH HMMEET CBOU
O0COOEHHOCTH B 3aBUCUMOCTH OT MPpoGuIIst mpodhecCuoHaILHOTO 00pa3oBaHMs.

IIpu ocBoenun cneunanbHocTeit CIIO  conManbHO-3KOHOMUYECKOTO  HPOQHIIs
npodecCHOHAIBHOTO 00pa30BaHMsI MaTeMaTHKa U3ydaeTcsi Oosee yriay0aeHHO, Kak MpoduibHas
yuyeOHas  TUCHMIUIMHA, YYUTHIBAIOIIAs CHeUU(UKY OCBaMBaeMbIX  Hpodeccuit  win
CIIEIIMAIBHOCTEN.

OOmue 1nenu W3YYCHHS MATEeMATUKU TPAIUIMOHHO pEATH3yIOTCI B  YeTBIPEeX
HaIpPaBJICHUSX

1) ob1iee npepcTaBneHue 00 UIESX U METO/IaX MAaTEMAaTHKH,

2) UHTEJJIEKTyallbHOE Pa3BUTHUE;

3) oBnazieHre HEOOXOAUMBIMI KOHKPETHBIMY 3HAHUSIMU U YMECHUSIMH,



4) BocnUTaTENbHOE BO3/ICHCTBHE.

[Ipodpunmzanust 1meneld MaTreMaTHUecKoro oOpa3oBaHUsS OTpakaeTcsi Ha BbIOOpE
OPUOPUTETOB B OpraHU3allMM Y4eOHOU JeATeNbHOCTH oOywaromumxcs. s TeXHHUYecKoro,
COIMATbHO-9KOHOMUYECKOTO Tpodriied mpodecCHOHAIBHOTO 00pa3oBaHUsl BBIOOp Ienei
CMeIaeTcss B MparMaTU4ecKOM HalpaBlIeHUH, MPEeIyCMaTPUBAIOLIEM YCHIICHUE U PACHIMPEHHE
NPUKJIAJHOTO XapakTepa U3YYeHHS MaTeMaTUKHM, MPEUMYIIECTBEHHON OpUEHTAalluu Ha
QITOPUTMUYECKUNA CTHIIb IO3HABATENILHON JI€ATEIbHOCTH.

Copepxanue y4yeOHOM IUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
COJIepKATEIbHBIMH JTUHUSAMHU 00YUEeHUSI MaTeMaTHKE:

anrebpanyveckas JIMHUS, BKIIOYAIONIAs CUCTEMAaTH3aIMIO CBEICHUM O YHClax; U3ydeHue
HOBBIX U 0000IIeHHEe paHee N3YUYEHHBIX omepalnuii (Bo3BeleHHE B CTEIEHb, U3BJICUEHUE KOPHS,
JorapuMupoBaHue, CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC U 00paTHBIE K HUM); U3y4eHHE HOBBIX
BUJIOB YHCJIOBBIX BBIPQKEHUH M (QOpPMYI; COBEpIICHCTBOBAHUE NPAKTUUYECKUX HABBIKOB H
BBIUMCIUTENBbHON KYJNbTYpBI, pPacIIMPEHHE U COBEPILEHCTBOBAHHUE ajlredpanyeckoro ammapara,
c(OPMHPOBAHHOTO B OCHOBHOW INIKOJE, U €ro NMPUMEHEHHE K DPELICHHUI0 MAaTeMaTHYeCKHX H
MPUKIIAIHBIX 3a71a4;

TEOPETUKO-(PYHKIMOHATbHAS JIMHUSA, BKIIOYAIOLIAsi CHUCTEMATU3ALHUI0 W DPACHIMPEHUE
CBeZICHUM O (YHKIIMSIX, COBEPIICHCTBOBAaHNE TpadUYeCKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMU
UAeIMU M METOJaMHM MaTeMaTHYeCKOTro aHanu3a B 00beMe, IO3BOJISIONIEM HCCIEeI0BaTh
JJeMeHTapHble (YHKIMU W peliaTh NpocTeilline reoMeTpuyeckue, (u3NUecKue U Iapyrue
MPUKIIATHBIC 33]1a4H;

JUHUS YpPaBHEHMM W HEpPAaBEHCTB, OCHOBAHHAasT Ha TIOCTPOCHUU M HCCIIECJOBAHUU
MaTeMaTHYECKUX MOJIEJIeH, epeceKaromascs ¢ areOpanyeckoil ¥ TeOpeTUKO-(PyHKIIMOHAIBHOM
JUHUSMH M BKJIIOYAIOIIas pa3BUTHE U COBEPUICHCTBOBAHHME TEXHHUKH alreOpanvecKux
npeoOpa3oBaHuil 1715 pelieHus] YpaBHEHUH, HEPABEHCTB M CUCTEM; (POPMUPOBAHUE CTIOCOOHOCTH
CTPOUTh M HCCIEAOBaTh IMPOCTEHIINE MaTeMaTHYeCKHEe MOJENN MPHU PEeHIeHUH MPUKIaJHbIX
3ajad, 33/1a4 U3 CMEXHBIX U CIICIUATBHBIX TUCIUTUINH;

reoMeTpuyecKas JIMHUS, BKIIIOYAIOIIasl HarJIAIHbIE MPECTABICHUS O MPOCTPAHCTBEHHBIX
¢urypax W uU3ydeHHE UX CBOWCTB, (OpPMUpOBAHHE U pPa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpa)KeHUsl, pa3BUTHE CIIOCOOOB F€OMETPHUUECKUX MU3MEPEHUN, KOOPIUHATHOTO U BEKTOPHOIO
METO/IOB JIJIsl pEIICHUs] MaTEeMAaTUYECKUX M MIPUKJIAJAHBIX 3a7ay;

CTOXaCTHYeCKas JIMHHSA, OCHOBaHHasT Ha pPa3BUTHM KOMOMHATOPHBIX  yYMEHHUH,
IPECTaBICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOLIETO MUpA.

Paznenbt (Tembl), BKIIOUEHHBIE B COJEp)KaHUWE Y4YEOHON NUCUUIUIMHBI, SBISIOTCS
oOmmmu aiist Beex mpoduneit mpodeccnoHansHOro 00pa3oBaHus M IPHU BCeX 00beMax yueOHOTo
BPEMEHM HE3aBHCHUMO OT TOTO, SIBJISIeTCS JU ydyeOHas nucuuiuinHa «MaTtemaTrka» 6a30Bod WK
PO HIEHOM.

B mpumepHBIX TeMaTHYeCKHX IUIaHAaX MpOrpaMMbl y4eOHBIM MaTepual Mpe/CTaBICH B
(dopme yepeayromerocss pa3BepThIBAHUS OCHOBHBIX COJCPKATEIbHBIX JHMHUHN (aareOpandecKkoi,
TEOPETHKO-(PYHKITMOHATHHOW, YpaBHECHHUN W HEPABEHCTB, T€OMETPUYECKOH, CTOXACTHUYECKOM),
YTO TO3BOJISIET THOKO HCIOJIB30BATh UX PACIIONIOKEHHE W B3aUMOCBSA3b, COCTABIATH PaOOUMii
KaJICHIAPHBIA TUIaH, TO-pa3HOMY uYepeays YydeOHble TeMbl (TJIaBbl Y4YCOHHKA), yYWUTHIBas
npodmis npodeccuoHanbHOTO 00pa3oBaHus, crenuduKy ocBauBaemoit crenuansHoctu CIIO,
rIIyOMHY U3y4eHUs MaTepuaia, ypoBeHb OJATOTOBKU CTYJAEHTOB IO MPEAMETY.

[IpeiaraeMpie B IPUMEPHBIX TEMAaTHUECKUX IIJIaHAX pa3Hble 00bEeMbl yUeOHOTO BpEMEHU
Ha U3y4eHUE OJTHOM M TOM e TeMbl PEKOMEHYeTCsl UCII0JIb30BATh JIJIsl BBIMOJIHEHUS Pa3IU4YHbIX
yueOHBIX 3aaHuid. TeM caMbIM pa3inuyus B TpeOOBAaHUAX K pe3ylbTaTaM 0OydeHUs HMpPOSBATCS B
YPOBHE HABBIKOB [0 PEIICHUIO 337a4 U OIbITE CAMOCTOSTEIbHON paOOTHI.

N3zyuenmne obuieoOpazoBaTenbHON y4eOHOM TUCHMIUIMHBI «MaremaTuka» 3aBepliacTcs
MOJIBEICHUEM UTOTOB B (pOpME 3K3aMEHa B paMKaxX MPOMEKYTOYHOM aTTeCTalMd CTYJEHTOB B
nporecce ocBoeHus: ocHoBHoi OIIOIT CIIO ¢ momydeHuem cpegHero oOImiero odpa3zoBaHHUs

(TITICC3).



MECTO YUYEBHOU JTUCHUIUINHBI B VYUEEHOM IIJIAHE

VYyeOnas mucrumuinHa «MareMaTuka: anreOpa ¥ Hadalda MaTeMaTHYecKOro aHalu3a;
TEOMETPHUSI» SIBISIETCS y4eOHBIM MPEAMETOM 00s13aTeNbHON MpeaMEeTHON obmacTh «MareMmatuka
u napopmatrkay ®I'OC cpennero obmero o6pazoBaHus.

B npodeccuoHaNTbHBIX o0pa3oBaTeNbHbIX OpraHu3alMsIX, pean3yIoNmX
o0pa3oBaTeNnbHYI0 IPOrpaMMy CpeaHero odmiero oopasoBanus B mpenenax ocBoeHust OITOIT
CIIO na O0a3e oOCHOBHOTO OOmEro o0pa3oBaHWsA, ydeOHas IUCHUIUIMHA «MaTeMaTHuKay
u3yyaercs B obmeoOpasoBarenbHoM nukie yuyeonoro miana OITOIT CIIO na 6a3ze OCHOBHOTO
obmrero oopa3oBaHus ¢ MOJIy4eHHEM cpeiHero oorero oopaszosanus (ITTICC3).

B yuebnpix mmanax [MIICC3 yueOHas nuciurumHa «MareMaTHKa» BXOAHT B COCTaB
0o0mux o0meo0pa3oBaTeNbHBIX YUCOHBIX JAWCIUIUIMH, (DOPMUPYEMBIX M3 00s3aTeIbHBIX
npeametHeix  obmacteit PI'OC  cpemnero oOmiero o6pasoBanus, cnenuaigbHocTe CIIO
COOTBETCTBYIOIIETO TPOodrIst mMpodhecCHOHATBLHOTO 00pa30BaHuUs.

PE3VJIbTATBI OCBOEHMS YYEBHOM JUCIIMITIVHBI

OcBoenue coxaepxaHus y4eOHOW  JUCHUIUIMHBI — «MaTtemaTukay  oOecrieunBacT
JOCTH>KEHHUE CTYAECHTAaMU CJIEAYIOIIUX PE3YJIbTaTOB:

JIMYHOCTHBIX:

— c(OpPMUPOBAHHOCTH MPEJICTABICHUI O MATEMATHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CPEICTBE MOJICIUPOBAHUS SIBJICHUN U IPOLECCOB, UACSIX U METOJaX MaTEMaTHKHU;

— T[IOHMMaHHME 3HAYMMOCTH MATeMaTHKUA [UIsl HayYHO-TEXHHUYECKOro Iporpecca,
c(OpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKe KaK K 4YacTH OOIIeYeNOBeYeCKON KYJIbTYpPhI
yepes 3HaKOMCTBO C UCTOPUEH pa3BUTHS MATEMATUKH, IBOIIOLIMEN MAaTEMaTUYECKUX UEH;

—  pa3BUTHE  JIOTUYECKOI'O  MBIIIJICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKeHHUS,
AITOPUTMUYECKON KYIbTYPhl, KpUTHYHOCTH MBIIIJICHHUS HA YPOBHE, HEOOXOIUMOM JUTst Oymyten
poeCCHOHAIBHON JEATENHHOCTH, JIJIS TIPOJOJDKEHUST 00pa30BaHus M CaMOO0pa30BaHNs,

— OBIAJCHHE MATEeMATHUYECKUMU 3HAHUSMU U YMEHUSMHU, HEOOXOIUMBIMH B
MOBCEIHEBHON KU3HHU, Ui OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAYUHBIX JUCHMILUIUH U
JTUCLHUIUIMH TPO(ECCHOHANBHOTO LHMKJA, Ui TOJIy4eHUs oOpa3oBaHHMs B OO0NacTsIX, He
TpeOyIOmMMX yriayOJeHHONH MaTeMaTHYECKON TTOATOTOBKY;

— TOTOBHOCTb M CIIOCOOHOCTh K 0OOpa3oBaHHIO, B TOM YHUCJIE CaMOOOPa30BaHHIO, HA
IPOTSKEHUH BCEW KHU3HU; CO3HATEIbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MpodecCHoHAbHOMN 1 00IIECTBEHHOM NesSTeIbHOCTH,

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPYECKOW W OTBETCTBEHHOM
NESTENIbHOCTH; — TOTOBHOCTh K KOJUIGKTUBHON PabOTe, COTPYAHHYECTBY CO CBEPCTHHKAMHU B
00pa3zoBaTenbHON, OOIIECTBEHHO IMOJIE3HOH, yueOHO-HCCIIeIOBATEIHCKON, TPOCKTHON M APYTHUX
BUJIaxX JCSTENbHOCTH;

— OTHOUIEHHE K NpodeCCHOHANBHON JEesTeNIbHOCTH KaK BO3MOXKHOCTH Y4acTus B
PEIICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIEHAIIMOHAIBHBIX TPOOIIEM;

MeTanpeIMeTHbIX:

— YMEHHUE CaMOCTOSITEJIBbHO OMPEACNATh LEIU JEATeIbHOCTH M COCTaBISATh IUIAHBI
NESATENIbHOCTH;  CaMOCTOSITEIbHO — OCYILECTBJISATh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JeATEeTbHOCTh; UCIOJIb30BaTh BCE BO3ZMOKHBIE PECYPCHI ISl IOCTUKEHUSI TOCTaBICHHBIX 1EIei
U peajn3aluy MIaHOB IEATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETHH B PA3IUYHBIX CUTYALIUSX;

— yMEHHE MPOIYKTUBHO OOMIATHCS M B3aWMOJCHCTBOBATH B TMIPOIECCE COBMECTHOM
NESATENIbHOCTH, YYUTHIBaTh [O3ULIMU JIPYITMX YYaCTHUKOB JAESITEIbHOCTH, () EKTHUBHO
paszpeuiatb KOH(IJIUKTHI,

— BJIQJICHHWEC HAaBBIKAMHU I103HABATEIHHOMW, YYEOHO-MCCIEIOBATEILCKOM M TIPOSKTHOU
NESTEIbHOCTH, HAaBBIKAMHU  pa3pelieHus mpoOjeM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEHICHMs MPAKTUYECKUX 3a7ay, IPUMEHEHUIO Pa3IU4HbIX



METO/IOB IMO3HAHUS;

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHON WH(OPMaIlMOHHO-TIO3HABATEIbHOM
NESTEIIbHOCTH, BKIIIOYash YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(OPMAIIUH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATh HH(MOPMALIMIO, TMOJYy4aeMyl0 W3 pa3IM4HbIX
HMCTOYHHUKOB;

— BJIaJICHUE SI3bIKOBBIMU CPEACTBAMH: YMEHHE SCHO, JOTMYHO U TOYHO HM3JaraTh CBOIO
TOYKY 3pPEHUSI, UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

— BIIaJIcHHME HaBBIKAMHM TIO3HABaTENbHON pediekcnyd Kak OCO3HAaHMsI COBEpIIaeMbIX
JEUCTBUM M MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMM, T'PAHULl CBOETO 3HAHUS U
HE3HaHUs, HOBBIX IMO3HABATENbHBIX 33/1a4 U CPEICTB ISl UX TOCTHKEHUS;

— IENEeYCTPEeMJICHHOCTh B TIOMCKaX W NPHUHATUU PEIIEHUH, COOOPa3UTENLHOCTh H
UHTYULMSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX TMPEACTABICHUI; CIHOCOOHOCTh BOCHPUHUMATH
KpacoTy U TapMOHUIO MUPA;

NpeAMeTHbIX:

— c(OPMUPOBAHHOCTH MPEJICTABICHUI O MAaTEMATHKE KaK YaCTH MHUPOBOH KYJIbTYPHI H
MeCTe MaTeMaTUKU B COBPEMEHHOW LMBUIIM3ALMHU, CIIOCO0AaX OMHCAHMS SBJIEHUN peatbHOIro
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

— c(OpMHUPOBAHHOCTH MPEJCTABICHUN O MaTEMaTHYECKHX IMOHATUSAX KaK BaKHEUIIUX
MaTEMaTUYECKUX MOJEIISAX, MO3BOJIAIONIMX ONMKUCHIBATh U U3Yy4aTh Pa3HbIC MPOLECCHI U SIBICHUS,
MOHMMAaHKE BO3MOKHOCTH aKCHOMaTHYECKOTO MOCTPOSHHSI MATEMaTUYECKIX TEOPUH;

— BIJIaJICHUE METOJaMHU JI0Ka3aTelIbCTB U AITOPUTMOB PEUICHUSI, YMEHUE UX MPUMEHSTh,
MIPOBOAMTH OKA3aTENIbHbIE PACCYKACHUS B XO/I€ PELLICHUS 3a/ay;

— BJAQJCHUE CTAHJAPTHBIMHU MPUEMaMU DPEIICHHUS PAlMOHANBHBIX U HUPPALMOHAIBHBIX,
MOKAa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHHH M HEPaBEHCTB, HX CHUCTEM;
HCII0JIb30BaHNUE TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM UKCIIE JIJIS TOMCKA MYTH PEIICHUS U
WUTIOCTPALMK PEIIeHUs ypaBHEHUN 1 HEPABEHCTB;

— chOPMUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX MOHSTHUSX MAaTEMaTHYECKOTO
aHalM3a M UX CBOWCTBaX, BJIAJICHUE YMEHHEM XapaKTepU30BaTh IMOBEACHUE (DYHKIIHMH,
MCIIOJIb30BAHUE MOTYYEHHBIX 3HAaHUH JJI OMUCAHUS U aHAJU3a PEAIbHBIX 3aBUCUMOCTEH;

— BJIaZICHHE OCHOBHBIMHU MOHSTHUSIMH O IUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, iX OCHOBHBIX CBOMCTBAX;

- chopMHpOBAaHHOCTh YMEHHMsI pacro3HaBaThb T€OMETpUYECKHe (QUIypbl Ha yepTexax,
MOJICJIIX U B PEAIbHOM MHUPE;

- IpUMEHEHUE H3YYEHHBIX CBOMCTB TreomeTrpudeckux ¢Guryp u (GHopmyn Ais pelieHus
FeOMETPUUYECKHX 3a/1a4 U 33J1a4 C MPAKTUYECKUM COACPIKAHUEM;

— c(hOpMUPOBAHHOCTh MPEACTABIEHUNH O Tpoleccax U SIBICHUAX, HMEIOIIUX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaJTbHOM MHUPE, OCHOBHBIX
MOHSTUSIX AJIIEMEHTApPHON TEOPUHU BEPOSATHOCTEW; YMEHHI HaXOAUTh U OILIEHUBATh BEPOSTHOCTU
HACTYIUICHHSI COOBITUI B MPOCTEUIINX MPAKTHYECKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTUKU
CIIyYalHBIX BEJIMYMH;

— BJIaJICHUE HAaBBIKAMU MCIOJIb30BAHUS F'OTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IPU PEILICHUN
3ajad.

COJEPXXAHUE YUYEBHO! JUCLIUITIIVHBI

BBEJIEHME
MaremaTrka B HayKe, TEXHUKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJOTHSIX U MPAKTUYESCKOM
JIeSITETLHOCTH.
AJITEBPA
Pa3Butune noHsATHS 0 YHCIIE.
Lemnpie u parmonansHbie yncia. JlelicTButenpHble uncia. [IpudnukeHHbIe BEIYUCICHUS.
KowmmekcHble uncia.



Kophu, crenenn n sorapupmsol
Kopun u crenenn. KopHu HaTypallbHOM CTENEHW M3 YUCIa M HUX cBoMcTBa. CTeneHH C
palMOHAIBHBIMU MOKa3aTeNsIMU, UX cBOMCTBA. CTENEHU C JEHCTBUTEIBHBIMU I10KA3aTESIMU.
CBOIiCTBa CTENEHU C NEHCTBUTEILHBIM IOKA3aTEIEM.
Jlorapugm. Jlorapudm uucia.
OcHoBHOe norapu@muueckoe ToxecTBO. JlecaTuyHble U HaTypajbHble orapudmel. [lpaBuna
neiictBuii ¢ norapudmamu. Ilepexo kK HOBOMY OCHOBAHHUIO.
IIpeoOpa3oBanue ajredpanveckux BbIPasKeHH .
[IpeoOpa3oBanne  palMOHANbHBIX, HPPALUOHAIBHBIX  CTENEHHBIX, IIOKA3aTENbHBIX H
Jorapu(pMUUECKUX BBIPAKEHUH.
IIpakTH4eckne 3aHATHA
ApudmeTrnueckue NEHCTBUS HaJ YMCIaMH, HaXOXKICHHE MPUOIMKEHHBIX 3HAUEHUN BETUYHMH U
MOTPEIIHOCTe BbIUMCICHUH (aOCONMIOTHOW W OTHOCUTENBHOW), CpaBHEHHE YHCIIOBBIX
BBIPAXKEHHUI.
Brruucnenue u cpaBHEeHUE KOPHEHN. BhInoiHEHNEe pacyeToB ¢ paiuKaiaMu.
Pemienne mppanuoHanbHbIX ypaBHeHUU. HaxokneHue 3HaYeHUM CTENEeHEH ¢ palyOHaTIbHBIMHU
nokazarensiMu. CpaBHeHue creneneil. [IpeoOpazoBanus BbIpaXXeHUH, COEpKAIUX CTETICHU.
Pelienune noka3arenbHbIX YpaBHEHUH.
Pemenue npuknaaHbIxX 3a1a4.
HaxoxneHnue 3HaueHui sorapudma 1no npou3BoJIbHOMY OCHOBAHHIO.
[lepexox oT OAHOTO OCHOBAHUS K IPYTOMY.
Brruncrnenue u cpaBHeHue jJoraprudmos.
JlorapugmupoBaHue 1 MOTEHIIUPOBAHNUE BBIPAKECHHIA.
[TpuOnkeHHbIe BHIYMCICHUS U PELIeHUs] TPUKIIaAHbIX 3a/1a4.
Pemenune norapuMuieckux ypaBHEHHI.
OCHOBBI TPUT'TOHOMETPUHN

OcHOBHbBIE TOHATHUSA
Pannannas mepa yria. BpamarensHoe aBuxkenue. CHHYC, KOCUHYC, TAHT€HC U KOTaHI'€HC YHCIIA.
OcHOBHBbIC TPHTOHOMETPHYECKHE TOKAECTBA
®opmynbl nipuBeaeHud. Popmynbl crnoxeHus. opmynsl yaBoeHuss Popmylibl MTOJIOBUHHOTO
yria.
IIpeoOpa3oBaHusi NPOCTEHINMX TPUTOHOMETPUYECKUX BbIPAKEHU I
[IpeoOpazoBanne cyMMBbl TPUTOHOMETPHUECKUX (YHKLIMN B MPOU3BEICHUE U MPOHU3BEACHUS B
cymmMmy. BrlpaskeHue TPUrOHOMETPUYECKHX (YHKIHMI depe3 TaHTeHC MOJIOBUHHOTO apryMeHTa.
Tpuronomerpuyeckue ypaBHeHUsI H HEPaBeHCTBA
[Ipocreliiue  TpuroHoMmeTpuueckue  ypaBHeHus.  [Ipocreiiire  TPUTOHOMETPUUYECKHUE
HEPABEHCTBA.
OOpatHple  TpuroHomeTpuyeckue  (QyHKIMH.  APKCHUHYC, apKKOCHMHYC, apKTaHTEHC.
IIpakTH4eckue 3aHATHA
PannanHblii MeTOJ M3MEpEHUs YIJIOB BpalleHUS M CBS3b C TpaaycHOM Mepou. OCHOBHBIE
TPUTOHOMETPUUYECKUE TOXKIECTBA, (HOPMYJBI CIOXKEHHS, YIBOCHHUA, MPeoOpa3oBaHUE CYMMBI
TPUTOHOMETPUYECKUX  (GYHKIMI B  NpoU3BEAcHHE, MpeoOpa3oBaHME  IPOU3BEACHUS
TpUrOHOMETpHUYeCcKUX (yHKIMI B cymmyro IIpocreifme TpUroHOMeTpUYecKUe YpaBHEHHS H
HepaBeHcTBa. OOpaTHbIE TPUTOHOMETpHUECKHE (QYHKIUU: apKCUHYC, ApKKOCUHYC, apKTaHT€HC.

®YHKIINU, X CBOMCTBA U TPA®HKU
DYyHKIUH.
OO6nacTp ompeneNneHus: U MHOXKECTBO 3HAueHUH; rpaduk (QYyHKIUH, MOCTpOeHHE TrpaduKoB
GYHKIMMA, 3aTaHHBIX PA3TMYHBIMU CITOCOOAMH.
CBoiicTBa pyHKIHH.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OIPAHUYEHHOCTb, MEPUOAMYHOCTh. IlIpomMexyTkn
BO3pacTaHusd M YObIBaHMSA, HauWOOJbIIEC W HAaWMEHbIIEE 3HAYCHUS, TOUYKHU OIKCTpeMyMa.
['padmueckas wuntepnperanus. I[Ipumepbl QYHKIMOHAJIBHBIX 3aBUCUMOCTEH B peallbHbIX



nporeccax M sBIeHUsAX. Apudmerndeckue omepauuu Haa QyHKusMu. CroxkHas (yHKUIWS
(xkommo3unus). [ToHsiITHE O HEMPEPHIBHOCTH (PYHKITHH.

Oo0paTHble pyHKIHNH.

OO6nactp onpezesieHnst ¥ 001acTh 3HaYeHUN oOpaTHOM GyHKIMU. ['paduk oOpaTHOM GyHKITUH.
Crenennsble, mnokasarejibHble, Jiorapupmuyeckue W TPUTOHOMeTpHYecKHe (YHKIHMH.
OoOpaTHble TpUrOHOMeTpUYecKue QYHKIIUU

Omnpenenenus (GyHKIMA, UX cBoiicTBa U rpaduku. [IpeobpazoBanus rpadukos. [lapamienbHblii
MEPEHOC, CUMMETpPHUS OTHOCUTEIBHO OCEe KOOpAMHAT M CHMMETPHsSl OTHOCUTEIBHO Hayala
KOOpJMHAT, CUMMETPHsI OTHOCUTENIBHO NPAMON y = X, pPacTsDKEHHE U CXaTHe BAOJIb OCel
KOOpJMHAT.

IIpakTH4eckne 3aHATHA

[Ipumepsl 3aBUCHMOCTEM MEXIy MEPEeMEHHBIMH B peajbHBIX IpolleccaX U3 CMEXKHBIX
JUCLUIUINH.

Omnpenenenne Gynkiuii. [loctpoenue u urenne rpadukoB GyHKITUH.

HccnenoBanue QyHKIHH.

CBoiicTBa JTWMHEHHOHN, KBaJAPAaTUYHOH, KYCOUHO-JTMHEHHOW W JpOOHO- JIMHEHHOW (YHKIIHA.
HenpepoiBHbIe 1 TepuoanyecKie QyHKIHH.

CgoiicTBa u rpadMKy CHHYCa, KOCUHYCA, TAHTCHCA M KOTaHTEHCA.

OO6patHble QYHKIUH U UX TPaQUKH.

OO0patHbIe TPUTOHOMETPUYECKUE (YHKIIUH.

[IpeobpazoBanus rpaduka GyHKIUH.

["apMoHnueckue KoeOaHus.

[Ipuxnagueie 3amauu.

[ToxazarenbHble, TOorapu(pMUIECKIe, TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA.
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
MocaenoBareapHocT. CrocoObl 3amaHusl MW CBOMCTBA YHCJIOBBIX IIOCJIENOBATEIBHOCTEM.
[lonstTne o npepene nocinenoBarenpbHOCTH. CyllecTBOBaHME IIpeAeNa MOHOTOHHOM
OTpaHMYEHHOM TmocieaoBaTeabHOCTH. CyMMHpOBaHUE TMOCIEA0BAaTENbHOCTEH. beckoHeuHo

yOBIBaroIasi reOMETpUYecKast IPOrPEeCcCcHs U ee CyMMa.

IIpousBoanasn. [lonsTre o mpou3BOAHON (QYHKIIMH, €€ TEOMETPHUICCKUN M (HDU3NUECKUNA CMBICIL.
YpaBHeHue KacaTelbHOU K rpaduky pyHkiuu. [Ipon3BoaHbIe CyMMBI, pa3HOCTH, IPOU3BEICHUS,
yacTHbIC. [Ipon3BOAHBIE OCHOBHBIX JJIEMEHTApHBIX (yHKIui. [IpuMeHeHne Mpou3BOIHON K
uccreoBaHui0 (QYyHKUIMI M moctpoeHuto rpadukos. [IpomsBoanbie oOpaTHOM (QyHKIMH H
KOMITO3HITHH () YHKIIHH

[Ipumeps! ucnonb30BaHMs IPOU3BOAHOM /171 HAXOXKIEHUS HAWJIYUIIErO pELIEHMs] B IPUKIIAIHbBIX
3amauax. Bropas mpousBomHas, ee TreoMeTpuueckuii W ¢u3mdeckuil cMmbici. Haxoxmenue
CKOpOCTH JIJIsl TIpoLiecca, 3aAaHHOro (hopMysoi U rpadukom.

[lepBooOpa3znas u wuHTerpan. IIpuMmeHeHue omnpeAeNeHHOro HWHTErpana Al HaXOXKIEeHUs
Iomaan KpuBoiauHenHon Tpanemuu. ®opmyna Herorona—IJleitOnuma. Ilpumepsl npuMeHeHHS
MHTETpasia B (U3HKE U TE€OMETPHH.

IIpakTH4eckue 3aHATHA

YucnoBass  MOCIENOBATENbHOCTh,  CHOCOOBI €€  3aJaHus,  BBIYMCICHUS  YJICHOB
II0CJIE0BATEIBHOCTH.

[Ipenen mocnenoBarenbHOCTH. beckoHeyHO yObIBaromiass TreoOMETpHYecKas IPOrpecCusl.
[Ipon3BoHasA: MEXaHUYECKUN U T€OMETPUYECKUN CMBICII IIPOU3BOHOM.

VYpaBHeHne kacaTenbHOU B obmiem Buze. [Ipaswia u dpopmynbsl nuddepeHnupoBanus, Tadbimia
IPOM3BOJIHBIX 3JIEMEHTAPHBIX (PYHKITHI.

HccnenoBanune GyHKIIUHA C TTOMOIIBIO TPOU3BOTHOM.

Haxoxxnenre HanOONbIIEr0, HAUMEHBIIETO 3HAUYEHUS U AKCTPEMAJbHBIX 3HAUCHUH (QYHKIUH.
Wurerpan u nepoodpasnas. Teopema Heiorona—JleliOnuna.

[IpumeHeHne HHTErpaa K BEIUMCICHUIO (U3NUECKUX BETMUMH U TUIOIIAICH.

YPABHEHUWA 1 HEPABEHCTBA



YpaBHeHUs M CHCTeMbI ypaBHEHHMH. PanuoHanbHble, UppalMOHAIbHBIC, TOKA3aTEIbHBIE U
TPUTOHOMETPUYECKNE YPABHEHUS M CHCTEMBI. PaBHOCWIBHOCTh YpaBHEHHW, HEPABEHCTB,
cucteM. OCHOBHBIE IpPHEMBI MX pelIeHUs (pa3IoKEHHE Ha MHOXHUTENIU, BBEIACHHE HOBBIX
HEW3BECTHBIX, MOJCTAHOBKA, TPaUUECKUI METO).
HepaBencrBa. PanunonanbHble, HppalMOHAIBHBIE, IOKA3aTEIbHBIE M TPUTOHOMETPUUECKUE
HepaBeHCTBA. OCHOBHBIE ITPUEMBI X PEIICHMUS.
Hcnonp3oBaHue CBOWCTB U TpapuKoB (PYHKIUI NP PEIICHNN ypaBHEHUI U HepaBEeHCTB. MeToa
uHTepBajoB. M300paxxeHne Ha KOOPIWHATHOW TUIOCKOCTH MHOXECTBA PEIICHHWA YpaBHEHUU U
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.
Ipukiaagnslie 3axa4n [[pumeHeHne MaTeMaTH4eCKUX METOAOB JUISl PELICHUS COAEPKATEIbHBIX
3a[a4 U3 pa3IMyHbIX 00JIACTeW HAyKH M MPaKTUKU. MIHTepnperanus pe3yibrara, y4eT peaabHbIX
OTpaHUYECHUU.
IpakTnyeckue 3ansitusa KopHu ypaBHenuid. PaBHOcmibHOCTH ypaBHeHUi. [IpeoOpazoBanue
ypaBHeHU. OCHOBHBIE TPUEMBI pEIICHUS ypaBHEHUW. PemieHue cucteM ypaBHEHUH.
Hcnonp3oBanue CBOMCTB U TpaMKOB (DYHKIUI JUIs pelIeHns] ypaBHEHUH 1 HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA Y TEOPUS BEPOSITHOCTEN
DJIeMeHTbl KOMOMHATOPUKH
OcHoBHbIE MOHATUS KOMOMHATOPHUKHU. 3a/laydl Ha IMOJCYET YHCia pa3MElIeHHH, MepecTaHOBOK,
coyeranuil. Pemenne 3amau Ha nepebop BapuantoB. Popmyna 6mHoMa Hpiorona. CBoiicTBa
OmHOMUHANBHBIX KodhummenToB. Tpeyronpauk [Tackas.
DJIeMeHThI TeOpPHHU BEPOATHOCTE
CoObITHE, BEPOATHOCTH COOBITHS, CIOKCHHE W YMHOXKEHHE BeposTHocTel. [loHarme o
HE3aBUCHUMOCTH COOBITHHA. JluCKpeTHas ciydaiiHas BelIMYMHA, 3aKOH €€ pachpeiesCHHs.
YuciioBble XapaKTEePUCTUKU JUCKPETHOM CIlydailHOW BenmwuuHBI. [loHATHE O 3aKOHE OOJBITUX
YuCell.
JJIeMEeHThI MATEeMATHYECKOM CTATHCTUKH
[IpencraBnenne paHHBIX (TaOJMLBI, AMArpaMMbl, TrpaduKH), TeHepalbHas COBOKYITHOCTbD,
BbIOOpKa, cpenHee apudmernueckoe, MeauaHa. [loHsTue o0 3amayax MaTeMaTH4YeCKOH
CTaTHUCTUKH. PellleHne npakTUYeCKUX 3aJad C I[PUMEHEHUEM BEPOSTHOCTHBIX METOOB.
IIpakTnyeckue 3aHATHS
Hctopust pa3BuUTHS KOMOMHATOPUKH, TEOPHM BEPOSITHOCTEH M CTAaTUCTUKM M HUX pOJIb B
pa3IuYHBIX chepax 4eroBeUeCKON KUZHEACSITETbHOCTH.
[IpaBuna xomOuHaTOpuKU. PemieHne KOMOMHATOpPHBIX 3anay. PasMerneHus, codyeTaHUs H
nepecraHoBku. bunom HeroToHa u TpeyronbsHuk Ilackans.
[Ipuxnagueie 3a1auu.
Knaccuueckoe onpeneneHne BEPOSITHOCTH, CBOWCTBA BEPOSATHOCTEH, TeopemMa O CyMMe
BEpOATHOCTEN. Brruncienue BeposstTHocTel. [Ipukitaguele 3agauu.
[IpencraBnenue yncnoBeIX JaHHBIX. [[pukinagHele 3ana4n.

I'EOMETPUA

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
B3anMHOe pacnosnoxeHue IByX IpsMBIX B IIpocTpaHcTBe. [lapamienbHOCTs mpsiMOM U
mockoct. [lapamnensHOocTh MIOCKOCTE. [lepneHauKymIpHOCTh NPAMOM M IUIOCKOCTH.
[IepnieHaUKyYISAp U HAKJIOHHAA. YTOJI MEXKIY IPSIMOM U IUIOCKOCTBIO. [IByrpaHHBIN yroi. Yrou
MEXIYy  IUIOCKOCTSAMHU.  [lepneHaukynsspHOCTH  OBYX  IIOCKocTeil.  ['eomerpuyeckue
npeoOpa3oBaHUsl MPOCTPAHCTBA:  MapajUIETbHBI  MEPEHOC, CHUMMETPHS  OTHOCUTEIIBHO
miockoctd.  [lapamnenbHoe  mpoekTupoBaHue. Ilnomaab  OPTOrOHAIbHOM — MPOEKIIMH.
N3006paskeHne mpoCTpaHCTBEHHBIX QUTYD
MHOrorpaHHuKH
Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Pa3zBepTka. MHororpaHHble yribl. BbImykible
MHOrorpanHuku. Teopema Oiinepa. Ilpusma. Ilpsimas m HakinoHHas npusma. [IpaBunbHas
npusma. [lapamienenunen. Ky6. IMupamupa. IlpaBwibHas nupamuga. YcedeHHas MUpaMUja.
Terpasap. Cummerpun B KyOe, B mapajuienenurneae, B npusme u nupamune. Ceuenus kyoa,



npu3Mbl U nupamuzbl. IlpeacraBieHne o TMpaBMIIBHBIX MHOTOTpPaHHUKAX (TeTpajzape, Kyoe,
OKTadJIpe, OJIeKa’Ape U UKOCAdIPE).

TeJia 1 MOBEPXHOCTH BpAaLLCHHUS

Humuaap w  KoHyc. YceueHHbIH KoHyc. OCHOBaHHE, BBICOTa, OOKOBasi IOBEPXHOCTD,
oOpasyromias, pa3BepTka. OceBble CEYEHHMS M CEUEHUs, MapajuieibHble ocHoBaHuio. lllap u
ctepa, nx ceuenus. KacatenpHas IoCKoCThb K cdepe.

HN3mepenus B reomeTrpuu

O6bem u ero wusMmepenume. HuTerpansHas ¢opmyna obOwsema. Dopmynasl oObeMa KyOa,
OPSAMOYTOJIBHOTO TapajljieNienunena, npu3Mel, uwimHapa. PopMynsl odbemMa NHpaMHIBI U
KoHyca. @opMyIIbl TIJIOMAN MMOBEPXHOCTEH HMHJIMHIpA M KoHyca. DopMynbl oObeMa Imapa u
wiomanu cdepsl. [logodue ten. OTHOUICHHS TUTOMIAICH MOBEPXHOCTEH M 00BEMOB MOIOOHBIX
Tedl.

KoopauHaTtsl 1 BeKTOpPHI

[IpsimoyronbHasi (ekapToBa) cHcTeMa KOOpIMHAT B MpocTpaHcTBe. DopMmyna paccTOSHUS
MEXIy IByMsl TOUKaMH. YpaBHEHUs Cepsl, MIOCKOCTU U MpsMoid. BekTopsl. Moaynb BekTopa.
PaBenctBo BekTOpoB. CioXK€HHME BEKTOPOB. YMHOKEHME BEKTOpa Ha 4wuclo. PasioxeHue
BEKTOpa [0 HANpaBICHUSM. YTOoJd MEXAy AByMs BekTopamu. [Ipoekius BekTopa Ha OCb.
Koopaunarsl Bektopa. CkansgpHoe MNpOU3BEICHHE BEKTOPOB. lcmonp3oBaHuME KOOPIUHAT M
BEKTOPOB IIPU PEIICHUH MAaTEMATUUECKUX U NMPUKIIAJHbIX 3a]1a4.

IpakTnyeckue 3aHATHS

IIpu3Haku B3aMMHOIO pAaCHOJOKEHHS MPSAMBIX. YIoid MeXAy NOpsAMbIMU. B3aumnHoe
PacIOIOKEHUE MPSMBIX U MIJIOCKOCTEM.

[IeprieHaAUKYISAp U HAKJIOHHASA K IJIOCKOCTH. YTOJI MEXAY NPSMON U INIOCKOCTBIO. TeopeMsl o
B3aMMHOM PAacCIIOJI0KEHUN NPSIMOM U TJIOCKOCTU. TeopeMa o Tpex nepneHaukyisipax. [Ipuznaku
Y CBOMCTBA NapauIEIbHBIX U MEPIEHANKYIISPHBIX ITIOCKOCTEH.

PaccrossHne OT TOYKM [0 IUIOCKOCTH, OT HPSIMOM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY
IUIOCKOCTSIMH, MEXIY CKpPEIIMBAIOIIUMHUCS TMPSIMBIMH, MEXIY IMPOU3BOJIBHBIMH (pUrypamu B
IIPOCTPAHCTBE.

[TapamienpHOE NPOEKTHUPOBAHHE U €r0 CBOMCTBA. TeopemMa O INIOIIAAM OPTOTOHAIBHOMU
MPOEKIIMY MHOTOYTOJIbHUKA. B3anMHOE pacnoioskeHrne NpoCTpaHCTBEHHBIX (QUTYD.

Paznuunbie BUIBI MHOTOTpaHHUKOB. VX m3o0pakenus. CeueHust, pa3BepTKU MHOTOTPAHHUKOB.
[1momaar MOBEPXHOCTH.

Bunet cummerpuii B mpoctpaHcTBe. CHMMeETpHsl Tell BpalleHMsT M MHOTOTPaHHMKOB.
Brraucnenue miomanei 1 00eMOB.

Bexkropsl. [leiicTtBus ¢ BekTopamu. JlekapToBa CUCTEMa KOOPAUHAT B IIPOCTPAHCTBE. Y pAaBHEHUE
OKPYXHOCTH, cepsl, III0CKOCTH. PaccTosiHue MKy TOUKaMU.

JleiicTBus ¢ BEKTOpaMu, 3aJaHHBIMU KoopAuHaraMu. CKalsipHOE IpPOU3BENEHHUE BEKTOPOB.
BekxtopHoe ypaBHEeHHME TIPSAMOW M TJIOCKOCTU. Mcmosib30BaHME BEKTOPOB MPH JOKa3aTEIbCTBE
TEOPEM CTEPEOMETPUHU.



2. TEMATHYECKOE IINTAHUPOBAHUE

[Ipn peamuzanmmu  cojepkaHUs  00IIE0Opa30BATEIILHON  Y4€OHOW  JUCIUILIAHBI
«Matemaruka: anrebpa ¥ Havyajga MaTeMaTHYECKOTO aHaIN3a; TEOMETPHs» B TIpeieax OCBOCHHS
OIIOIT CITIO nHa 6a3e ocHOBHOro OOmHIEro 0Opa3oBaHUs C MOJYYCHHEM CpPEIHEro OOIIero
obpazoBanus (IITICC3) makcuManbHas yaeOHast Harpy3ka 00y4Jaromuxcs COCTaBIseT:

o crieranbHOCTIM CITO TeXHUYECKOTO B COIMAIbHO-OKOHOMHYECKOTo Tpoduieii - 351 gac.
W3 Hux ayautopHas (00s3aTesbHas) Harpy3ka 00yJaromuxcsl, BKIOYask MPaKTHISCKUE 3aHATHS,
— 234 gaca; BHeayAMTOpHAs cCaMOCTOsITeIbHas paboTa cTyaenToB — 117 yacos.

[IPUMEPHBIA TEMATUYECKUM IUIAH

Bun yueOHo# padoThI KoJsun4yecTBo 4acos
BBenenue 2
Pa3BuTne moHATHS 0 YuCe 10
KopHu, crenenu u orapudmel 28
[IpsiMbI€ ¥ TNTIOCKOCTH B TTPOCTPAHCTBE 20
KombunaTtopuka 12
KoopauHatel 1 BEKTOPHI 16
OCHOBBI TPUTOHOMETPUH 31
DyHKINH U TPAPUKH 18
MHoOrorpaHHUKHU ¥ KpYTJIbIe TEa 26
Hauana MaTemMaTu4eckoro aHaiamsa 24
WHuTerpan u ero npuMeHeHne 15
DNEMEHTHI TEOPUH BEPOSITHOCTEHN U 12
MaTeMaTHYECKOW CTATUCTHKHU
YpaBHEHMS U HEpaBEHCTBA 20
Hmozo 234
BHeaynuTopHas camocTosiTeNibHas paboTa
ITogroroBka BeICTYIUUICHUH 110 3aJaHHBIM TEMaM, 117
JIOKJIa/I0B, pedepaToB, 3¢ce, NHANBHUYaTbHOTO
IPOEKTa € UCIOJIb30BaHUEM MH(POPMAIIMOHHBIX
TEXHOJIOTHI U JAp.
[TpomesxyTouHas arrectanus B popMe SK3aMeHa
Bcezo 351

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JIEATEJILHOCTU CTYJEHTOB

Conepxanue XapakTepuCTUKa OCHOBHBIX BUJ/IOB I€ATEIILHOCTH CTYJICHTOB (Ha
00y4YeHHS YpPOBHE y4€OHBIX AEHCTBUIN)
Bsenenue O3HaKOMJIEHHE € POJIbI0 MAaTEMATHUKH B HAYKE, TEXHUKE, DKOHOMUKE,

MH(POPMAIIMOHHBIX TEXHOJOTHIX U MTPAKTUUECKON JIeATEITLHOCTH.
OBHaKOMHeHI/Ie C IICJIsIMHA U 3aJa4yaMiA I/I3yIIeHI/I$I MaTCMAaTHUKU HpI/I
ocsoennu cnenuansaocteir CI10O

AJITEBPA

Pa3Butie nmousaTus o
qHUCIIe

BreimonHenune apudMeTHYecKuX JEHCTBUA HaJl YHCIAMH, cOoYeTas
YCTHBIE W THUChbMEHHBIC TMpUEeMbl. HaxoxkaeHue MNpUOIMKEHHBIX
3HAYCHWH BEIMYMH M TOTPEIIHOCTEH BBIYMCICHUA (a0CONIOTHOM W
OTHOCHUTEINIbHOM); CpaBHEHHE UHUCIOBBIX BblpaxkeHui. Haxoxnenue
omuOO0K B MPe0OPa30BaHUIX M BBIYUCICHUSIX




Kophuu, crenenu,
J0rapuQMbl

O3HakoMJIEHUE C TTIOHATHEM KOPHS N-i CTENEHU, CBOMCTBAMU
pPaguKaIoB U IIpaBUJIaMU CpaBHEHUs KOpHeH. DopMylinpoBaHue
ONpeesieHUsI KOPHS U CBOMCTB KOpHEW. BrIuncienue u cpaBHeHHE
KOpHEH, BBITIOJIHEHUE IPUKUAKH 3HaueHus KopHs. [Ipeobpa3zoBanue
YHCIIOBBIX M OYKBEHHBIX BBIPAKEHHM, COIEPIKALNX PAJUKAIIbI.
Brinonnenue pacueToB 1o popmysam, CoAepKaIUM paJuKabl,
OCYILIECTBIISIS HEOOXOJUMbIE TTOJICTAHOBKHU U MpeoOpa3oBaHUsl.
Onpenenenne paBHOCUIBHOCTH BBIPAXKEHUM ¢ pagukanamu. Pemenue
VMPPALMOHATIBHBIX YpaBHEHNN. O3HAKOMIJIEHUE C IOHATHEM CTEIIEHH C
JIEHCTBUTEIBbHBIM MOKa3aTeneM. HaxoxaeHrue 3HaueHH CTENEHH,
UCIOJIBb3YS IPU HEOOXOIMMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anuceIBaHuE KOPHS N-i CTETIEHU B BUJIE CTENICHU C IPOOHBIM
roKazaTeseM u Hao00poT. opmynupoBaHuE CBOMCTB CTEMEHEH.
Brruncnenue creneHei ¢ palioHaIbHbIM [T0KA3aTENEM, BBIIIOJIHEHHE
MPUKUIKY 3HAUCHUSI CTENIEHH, cpaBHeHUE cTerneHeil. [IpeoOpa3oBanue
YHCIIOBBIX M OYKBEHHBIX BBIPAKCHHM, COJIEPIKAIINX CTEIICHH, TPUMEHSIS
CBONCTBA. PellleHne noka3arenbHbIX ypaBHEHHH. O3HAKOMIIEHHUE C
IIPUMEHEHUEM KOPHEW U CTETIEHEN ITPU BBIYMCIEHUH CPEAHMX, IETICHUU
OTpe3Ka B «30JI0TOM C€UEHUM». PellieHne npukiagHbIX 3a1a4 Ha
CJIOYKHBIE MPOLEHTHI

[IpeoOpazoBanue
anredpanvdecKux
BBIPAXKEHUI

BrimonHeHnue npeobpa3zoBaHuii BRIpAXKEHHH, MPUMEHEHHE (PopMyII,
CBSI3aHHBIX CO CBOMCTBaMU cTeneHei u nmorapudmos. OnpenencHue
o0JacTy JOMYCTUMBIX 3HAUEHUH JIOrapu(pMUYECKOTO BHIPAKEHUS.
Pemenue norapuMu4eckux ypaBHEHHH

OCHOBbI TPUMTTOHOMETPHUU

OCHOBHBIE TOHATHUA

I/I3yquHe paaruaHHOro MCTOAa U3MCPCHHA YIJIOB BpalliICHUS U UX CBA3U
¢ TpagycHor Mepoii. I300pakeHne yrioB BpalleHHUs Ha OKPYKHOCTH,
COOTHECEHUE BEJIMYUHBI YTJIa C €0 PACIOIIOKEHUEM.
dopMynHpOBaHUE ONPEICICHUM TPUTOHOMETPHUICCKUX (QYHKITAN TS
YIJI0B IIOBOPOTa U OCTPBIX YIVIOB IPSIMOYIOJIBHOI'O TPEYTOJIbHUKA U
00BSICHEHNE UX B3aUMOCBSI3H

APKTAHI'CHC YUCJIa

OcHoBHbIE IIpuMeHEeHNEe OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB AJIs
TPUTOHOMETPUUYECKUE| BBIUUCICHUS 3HAUYCHUH TPUTOHOMETPUYECKUX (QYHKLUH 110 OAHOH U3
TOXKJIECTBA HUX
[IpeoOpazoBanust | M3yueHne oCHOBHBIX (hOPMYJT TPUTOHOMETPHH: (OPMYITBI CJIOKEHHUSI,
IPOCTEHIINX yIIBOCHHUS, IPe0Opa30BaHUs CYMMbI TPUTOHOMETPHUYECKUX (PYHKIIHIA B
TPUTOHOMETPUYECKHUX| MPOU3BEACHUE U IIPOU3BEICHHUS B CYMMY U IPUMEHEHHE ITPU
BBIPAKEHUN BBIUYHCJIEHUM 3HAUYE€HUSI TPUTOHOMETPUUECKOTO BBIPAXKEHUS U
ynpoieHus ero. O3HakOMJICHHE €O CBOMCTBAMU CUMMETPUU TOYEK Ha
eIMHUYHOM OKPY>KHOCTU ¥ IPUMEHEHHE UX U1 BBIBOAA (HhOpMYI
IIPUBEICHHUS
IIpocreiimue Pemenue no ¢popmynam U TPUTOHOMETPHUYECKOMY KPYTY MPOCTEHUIITHX
TPUTOHOMETPUUECKUE| TPUTOHOMETPUUYECKHUX ypaBHeHUH. [IpuMeHeHne o0mux MeTo10B
YpaBHEHHUS U peleHus ypaBHEHH (IpUBEACHUE K INHEHHOMY, KBaJIpaTHOMY, METO]T
HEPABEHCTBA pa3JI0KEeHUsI HA MHOYKHUTENH, 3aMEHbI IIEPEMEHHOM) TIPU peIIeHUuN
TPUTOHOMETPUYECKUX YPAaBHEHUM. Y MEHHE OTMEUaTh Ha Kpyre
pEIICHUs MPOCTENIINX TPUTOHOMETPUYECKUX HEPABCHCTB
Apkcunyc, O3HaKoMJICHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKLINH.
apKKOCHHYC, W3ydeHnue onpeneeHnil apKCUHYca, apKKOCHHYCA, apKTaHT€HCa YnCIa,

(dbopMynupoBaHHE WX, U300pKEHUE HA SAMHUYHON OKPY>KHOCTH,
MPUMEHEHHE TIPU PEIICHUH YpaBHEHUIH

®YHKIUU, UX CBOMCTBA U TPADUKU




Oynkuuu. [lousTue o
HEIMPEPHIBHOCTU

byHKIUHA

O3HakoMJIEHUE C TTIOHIATHEM MTEPEMEHHOM, TPUMEpPAMH 3aBUCUMOCTEMN
MeX Iy nepeMeHHbIMHA. O3HaKOMIIEHUE C TTOHITHEM Ipaduka,
orpezeNieHue MPUHAAJICKHOCTH TOUKU TpaduKy QyHKIUH.
Omnpenenenue mo Gopmyse mpocTenieii 3aBUCUMOCTH, BUA €€
rpaduka. Beipaxxenue nmo popmyiie oHON MepeMEHHON Yepe3 Apyrue.
O3HakoOMJICHHE ¢ ompeesieHueM QyHKIHNH, (HOPMYITHUPOBAHHE €TO.
Haxosxnenne obactu onpeneneHus U 00J1acTi 3HAYCHUH (PYHKITUN

CgoiicTBa (hyHKIHH.
['padpuaeckas
UHTEpIpeTalHs.
[Tpumepsl
(GYHKIMOHATBHBIX
3aBHCHMOCTEH B
peanbHBIX MpoIeccax

O3HakoMJIeHHE C TpUMepaMy (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peanbHBIX MPOLIECCAX U3 CMEKHBIX AUCHUIUIMH. O3HAaKOMJIEHUE C
JOKa3aTeJIbHBIMU PACCYKIECHUAMHU HEKOTOPBIX CBOMCTB JIMHEUHON U
KBaJpaTUIHON (YHKIHH, TPOBEACHUE UCCIICIOBAHMS JINHEHHOM,
KYCOYHO-JTUHEHHOM, APOOHO-ITNHEHHON U KBaApaTUIHON (DYHKIIHIA,
noctpoenue ux rpaduxoB. [loctpoeHue u ureHne rpadukoB QyHKITUH.
HccnenoBanue ¢pynknun. CoctaBiaeHrne BUAOB GYHKIUHN 110 TaHHOMY

U SIBIICHUSIX YCIIOBHIO, PEIICHHE 3a71a4 Ha IKCTPEMYyM. BrimomHeHne
npeoOpa3oBanuii rpaduka GyHKIHH
O6parsbie Gyukiuu | M3ydenne moHsaTHs oOpaTHOM (PYHKITUH, OTIPEIEICHIE BUAA U

noctpoeHue rpapuka oOpaTHON QYHKIIMHU, HAXOXKICHHE ee 00IacTu
onpesenacHust U obnactu 3HaueHui. [Ipumenenne cBorcTB pyHKITUI
IIPU UCCIIEI0BAHUY YPAaBHEHUM U PEILICHUH 3a7jad HA SKCTPEMYM.
O3HaKOMJICHHUE C TIOHSITHEM CIIOKHOU (PYHKITUH

CreleHHbBIC, IOKAa3a-
TEJbHBIE,
norapupMUIEcKue u
TPUTOHOMETPHUUECKHUE
¢ynkuun. OOpaTHbie
TPUTOHOMETPUUECKHUE

byHKIIUN

Brruucnenue 3HayeHnid GyHKIMN 10 3HAYEHUIO apTyMEHTa.
Onpenenenre MoJ0KEHUs TOYKU Ha TpaduKe Mo ee KoopAuHaTaM 1
Hao0opoT. Mcnonb3oBaHne CBOWCTB (PYHKIUH ISl CpaBHEHUS
3Ha4YCHMM cTeneHer u sorapudmos. [TocTpoenne rpaduKoB CTETIEHHBIX
1 orapupMudeckux GyHKIUH.

Pemenue nokasarenbHbIX U JOrapuQMUUECKUX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM anroputMaM. O3HaKOMIIEHHUE C TIOHATUEM
HETIPEPHIBHON MepruoAnIecKor PyHKITH, GOPMYITUPOBAHUE CBOMCTB
CHHYCa U KOCHHYCa, IIOCTPOCHUE UX rpadukoB. O3HAKOMIICHHE C
MOHSATHEM FapMOHUYECKHUX KOJeOaHUl 1 MpUMEpaMu TapMOHUYECKUX
KoJIeOaHUH JIs1 OMUCAHUS MPOLIECCOB B (PU3UKE U IPYTUX 00JIACTAX
3HaHUs. O3HAaKOMJICHHE C MOHSATUEM PAa3pPBIBHOM MEPUOIUYECKOMN
¢byHkunu, GopMyIupoBaHUE CBOMCTB TaHI€HCA U KOTAHTEHCA,
noctpoenue ux rpaduxoB. [IpumeHeHne CBOMCTB QyHKIMM 1715t
CpaBHEHHMSI 3HAYCHUN TPUTOHOMETPUUECKUX (DYHKIUIH, perieHus
TPUTOHOMETpUUECKUX ypaBHeHUH. [locTpoenue rpagukoB 0OpaTHBIX
TPUTOHOMETPHUYECKUX (PYHKUIUN U OnpeeNieHre o rpaduKam Uux
cBOICTB. BrimosiHeHNE mpeodbpa3oBaHus rpaguKkoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocienoBaTenbHO
CTH

O3HaKOMJICHHE C TIOHSATHEM YUCIIOBOW TIOCIIEIOBATEIBHOCTH,
CHOCOGaMI/I €€ 3aJJaHus, BBIYUCIICHUAMU €€ YJICHOB. O3HaKOMIJIEHUE C
MOHATHUEM TIpeJIelia ToCIe0BaTeIbHOCTH. O3HAKOMIICHHUE C
BBIYUCJICHUCM CYMMBGI 66CKOH€‘IHOFO YHCJIOBOTO psia HA TPpUMEPC
BBIYUCIICHUS] CYMMBI OECKOHEUHO yOBIBAIOMICH T€OMETPUICCKOM
nporpeccuu. Penienne 3a1a4 Ha npuMeHeHHnEe GOPMYJIbI CyMMBI
OCCKOHEYHO YOBIBAIOIICH T€OMETPUIECKOMN MPOTPECCUH

IIpousBonHas u ee
IIPUMECHEHHE

O3HaKOMJIEHHE C IOHATHEM NIPOU3BOAHON. M3yueHue u
(bopMyIMpOBaHUE €€ MEXaHUYECKOT0 ¥ T€OMETPUUECKOTO CMBICIIA,
U3y4YEHUE aIrOpPUTMa BBIYUCICHUs IPOU3BOIHOMN HA IPUMEpE
BBIUMCIICHUS] MTHOBEHHO! CKOPOCTH M YIJIOBOTO KO3 puLreHTa
kacaTenbHOU. CocTaBleHUE YpaBHEHUS KacaTelIbHOM B 00IIIeM BUJIE.




VYcBoenue npasui auddepeHIupoBaHUs, TAOJIHUIIHI TPOU3BOIHBIX
3JIEMEHTAPHBIX (DYHKIMHA, TpUMEHEHUE T TU(PepeHIIMPOBAHUS
(GyHKIMA, COCTAaBIEHUS ypaBHEHUS KacaTellbHOU. 3yueHue TeopeM o
CBSI3U CBOMCTB (DYHKIIMU U TPOU3BOIHOM, (POPMYITHPOBKA HX.
[TpoBeaeHME C MOMOIIBIO POU3BOIHOM MCCIIEIOBaHUS (PYHKITUH,
3aiaHHOM (popMynoi. Y CTaHOBICHHE CBS3U CBOUCTB (DYHKITUU U
MPOU3BOIHOM 1O WX rpadukam. [IpumeHeHne mporu3BOHON TSt
pelIeHus 3a/1a4 Ha HaX0X/ICHUE HauOOIbIIIero, HANMEHBIIIETO
3HAYEHUS ¥ HAa HAXOXJACHHUE HKCTpeMyMa

[lepBooOpasnas u
UHTErpaj

O3HakOMJICHHE ¢ IOHSITHEM WHTETpalia u nepBoodpasHoii. zyuenue
MpaBuJjia BEIYUCIICHUS TIEPBO0Opa3HOM 1 TeopemMbl HproToHa—
Jleitbnuna. Penienue 3aqad Ha CBSI3b IEPBOOOPA3HON U €€
MIPOM3BOTHOM, BBIYUCIICHUE TIEPBOOOPA3HON JIs1 JAHHOW (PYHKITHH.
Pemrenue 3a1au Ha mMpUMEHEHUE UHTErpalia JAJisl BBIYUCICHUS
(bu3MYeCKUX BEJIWYNH U TIouaien

YPABHEHUMA 1 HEPABEHCTBA

YpaBHeHus u
CUCTEMBI YPaBHEHUU
HepaBencrtBa u
CUCTEMBI HEPABEHCTB
C IBYMs
IIEPEMEHHBIMU

O3HakoMJIEHUE C TPOCTEUIIIMMU CBEICHUSIMUA O KOPHSIX
anreOpanvdecknuxX ypaBHEHUMN, TOHATUSMU UCCIICIOBAHMS YPAaBHCHUN 1
cucTeM ypaBHeHUi. M3yyeHne Teopur paBHOCHIBHOCTH YPaBHEHUMN U
ee npuMeHeHus1. [IoBTopeHne 3anucu pelieHns CTaHAapTHBIX
YpaBHEHHUIA, TPUEMOB IIPe0Opa30BaHuUsl ypaBHEHUH IJIsl CBEICHUS K
CTaHAAPTHOMY YPaBHEHHIO.

Pemrenne panuoHanbHbIX, HppalMOHAIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPAaBHEHUM U cucTeM. Mcnonp30BaHne CBOWCTB U
rpadukoB GyHKIUI A1 pereHus ypaBHeHui. [loBTOpeHne OCHOBHBIX
IIPUEMOB PEILIEHUS CUCTEM. PelleHre ypaBHeHNI ¢ IPUMEHEHUEM BCEX
MpUEMOB (Pa3JIoKeHUs Ha MHOXKUTENN, BBEJICHUSI HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKH, Tpaduieckoro Meroa). Pemenue cucreM ypaBHEHUH C
MPUMEHEHHUEM Pa3IMUHBIX clI0c000B. O3HaKOMIIEHHE C OOIIMMHU
BOIIPOCAMHU PELICHUSI HEPABEHCTB U UCIOJIb30BaHUE CBOMCTB U
rpadukoB PyHKLIMI MTPHU PEIIEHUN HEPABEHCTB. Perienre HepaBeHCTB U
CHCTEM HEPAaBEHCTB C MPUMEHEHUEM Pa3JINYHBIX CIIOCOOOB.
[IpuMeHeHne MaTeMaTHYEeCKUX METOJIOB ISl pELICHUS
COJIEP>KATENBHBIX 33/1a4 U3 PA3JIMIHBIX 00JIACTEH HAYKU U TIPAKTHKHU.
WHTepnpeTupoBaHye pe3yabTaTOB C YYETOM PEaJbHbIX ONPAHUYECHHUN

DJIEMEHTbBI KOMBMHATOPUKU, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OCHOBHBIE TOHATHUA
KOMOWHATOPUKH

N3ydenue nmpaBuiia KOMOMHATOPUKY M IPUMEHEHHE MTPU PELIEHUH
KOMOMHATOPHBIX 3a/1a4. Pemenne koMOMHATOPHBIX 33724 METOIOM
nepedopa U Mo mpaBuily yMHOKeHUs. O3HaKOMJIEHHE C TIOHSITUIMHU
KOMOMHATOPHKU: pa3MEIICHUSIMHU, COYCTAHUSIMH, TIEPECTAHOBKAMU U
dbopmynamu it uX BeraucieHus. OObSICHEHUE W PUMEHEHHE (GOPMYIT
JUTSI BBIUKMCTICHUS Pa3MEILEHUM, TEPECTAHOBOK U COUETAaHUN MpHU
pemenuu 3anad. O3nakomiienue ¢ omHomoMm HeroToHa u
TpeyronibHUKOM Ilackaid. Pemenue npaktudeckux 3azad ¢
MCIOJIb30BaHNEM MOHSTUN U MPaBUI KOMOWHATOPUKU

DnEeMEHTBI TEOPUH
BEPOATHOCTEM

N3yuenue kiaccuyeckoro ornpeaesieHust BEpOSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CyMMeE BeposiTHOCTEN. PaccmMoTpenue
MMPpUMEPOB BHIYHCIICHUA BepO}ITHOCTGI\/'I. Pemenue 3a1a4 Ha BbIYHUCJIICHUC
BEPOSITHOCTEH COOBITHI




[IpencraBnenue
JMAHHBIX (TaOJHIIBI,
JTUarpamMmmel,

rpaduxm)

O3HakoMJICHHE C NPE/ICTaBIEHUEM YHCIOBBIX JAHHBIX U UX
XapaKTepUCTHKaMHU. PelieHre mpakTuyeckux 3a/1a4 Ha 00paboTKy
YHCJIOBBIX JaHHBIX, BBIUMCIEHUE UX XapaKTEPUCTHK

I'EOMETPUA

[IpsiMbIE U TUIOCKOCTH
B IIPOCTPAHCTBE

®opMyIMpOBKa U IPUBEAECHUE AOKA3ATENbCTB IPU3HAKOB B3aUMHOI'O
pacIoJIOKEHUs MPSAMBIX U ITIOCKOCTEN. Pacrio3HaBaHNe Ha yepTexax u
MOJIENSAX Pa3IMYHbIX CIIYy4aeB B3aUMHOIO PACIOJIOKEHUS PSIMBIX U
IJIOCKOCTEH, apryMEHTUPOBaHUE CBOUX CYXKIeHHI. DopMyIupoBaHue
ONPEACIICHUH, IPU3HAKOB U CBOMCTB MapaJuICIIbHBIX U
MEPIEHIUKYISIPHBIX TUIOCKOCTEN, ABYTPAHHBIX U TUHEHHBIX YIJIOB.
BrinonHeHne nocTpoeHus yriioB MEXy NPSAMBIMU, IPSIMON U
IIJIOCKOCTBIO, MEXKY IIJIOCKOCTSIMU I10 ONMCAHUIO U PACIIO3HABAHUE UX
Ha MozelX. [IpuMenenne npu3HaKkoB U CBOMCTB PACIIOIOKEHUS
MPSIMBIX | TTOCKOCTEH MpHU pernieHnu 3aaa4d. M3o0paxenue Ha
PUCYHKAX U KOHCTPYHPOBAHHUE Ha MOJEIAX NEPIEHIUKYIISIPOB U
HAaKJIOHHBIX K IUIOCKOCTH, IPSIMBIX, TApaJUIEIbHBIX IIJIOCKOCTEH, YIIIOB
MEXy IPSIMOH U TUIOCKOCTBIO M 000CHOBaHME MocTpoeHus. Perenue
3a/1a4 Ha BBIYHUCIIEHUE FEOMETPUUECKUX BeIMUMH. OnuchIBaHUE
pPacCTOsIHUSA OT TOYKHU [0 IUNIOCKOCTH, OT IIPSIMOM J0 IIJIOCKOCTH, MEKIY
IIJIOCKOCTSIMU, MEXY CKPELIMBAIOIIMMUCS IPSIMBIMH, MEXKY
MIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

@opMyIHpOBaHHE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSTHUAX
(TeopeM cymiecTBOBaHUS, CBOKCTBA). M300pakeHne Ha yepTexax u
MOJIETISIX PAacCTOSIHUS U 0OOCHOBaHUE CBOUX CyxkaeHUui. Onpenenenue
U BBIYHCIICHUE PACCTOSHUI B IpocTpaHcTBe. [Ipumenenue Gpopmyn u
TEOPEM IUIAHUMETPUH IS pelieHus 3aa4. O3HaKOMJIEHUE C IOHATHEM
NapajuIeIbHOTO MPOEKTUPOBAHUS U €ro cBoricTBamu. dopmynupoBaHue
TEOPEMBI O TUIOLIAJAN OPTOTOHAIBHOW MPOEKIIMA MHOTOYTOJIbHHKA.
[TpumeneHue Teopuu At 000CHOBAHUS TOCTPOCHUIN U BHIUMCIICHUH.
ApPryMeHTHpPOBaHHUE CBOUX CYKJIEHUN O B3AMMHOM PaCIOJIOKEHUN
IPOCTPAHCTBEHHBIX (pUryp

MHoOrorpaHHuKu

Onucanue U XapaKTEPUCTHKA Pa3JINYHBIX BUJIOB MHOIOIPaHHUKOB,
NEPEYHCIICHNE X AJIEMEHTOB U CBOMCTB. M300paxkeHune
MHOT'OI'PaHHHUKOB U BBIIIOJHEHHUE IIOCTPOEHUS HA N300paKEHUSAX U
MOJIETISIX MHOTOI'PaHHUKOB. BbrIunclieHNEe TMHEWHBIX 2JIEMEHTOB U
YIJI0B B IPOCTPAHCTBEHHBIX KOH(QUTYpaLMsIX, apIyMEHTUPOBaHHE
CBOUX CYXKICHHUU. XapaKTepUCTUKA U N300pAKEHUE CCUCHHUS,
pa3BEPTKHU MHOTOTPAaHHUKOB, BBIYHCICHUE ILIOMAACH TOBEPXHOCTEH.
[TocTpoeHne NpocTeHIINX ceYeHUi Ky0a, PU3MBbI, THPAMU/IBL.
[Ipumenenue paxToB U cBefeHUH U3 MIIaHUMeTpuu. O3HAKOMIICHHE C
BUJIAMU CUMMETPUI B TIPOCTPAHCTBE, (HOPMYTUPOBAHUE OTIPEICICHUI
Y CBOMCTB. XapaKTEPUCTUKA CHMMETPHUH TEJ BPAILICHUS U
MHOTOTpaHHUKOB. [IppuMeHeHe CBONCTB CUMMETPUN IIPU PELLIEHUU
3ajad. Mcnonp3oBaHue NpUOOPETEHHBIX 3HAHUH JUISl HCCIIEIOBAHUS U
MOJICIIMPOBAHUS HECIIOXKHBIX 3a1a4. V300paskeHrne OCHOBHBIX
MHOT'OTPaHHHUKOB M BBIIIOJHEHUE PUCYHKOB I10 YCIOBHSM 3a/1a4

Tena u moBepxHOCTH
BpallleHUs

O3HakoMJICHHE C BUIaMH TEJ BpameHus, (OpMyITUpOBaHUE UX
omnpeAeieHu U CBOMCTB. POPMYIMPOBAHUE TEOPEM O CEUEHHUH I1apa
TJIOCKOCTBIO U TUIOCKOCTH, KacaTelnbHOU K chepe. XapakTepucTuka u
n300paXkeHue TeJ BpallleHHs, UX pa3BepTKU, ceueHus. Perenue 3agau
Ha MMOCTPOCHUC CG‘IGHHI’I, BbIYUCICHUC OJIMH, paCCTOHHHﬁ, YIJIOB,




mwrontazaen. [IpoBenenne nokazaTenbHbIX PACCYKICHUN P PEIICHUN
3ana4. lIpumeHenne CBOMCTB CHMMETPUH IIPU PELICHUHU 3a/1a4 Ha Tesa
BpallleHus, KoMOnHanuo Tei. M300pakeHne OCHOBHBIX KPYIJIBIX TEN U
BBIIIOJIHEHUE PUCYHKA [0 YCJIIOBUIO 3a0a4U

N3mepenus B
TeOMETpUHU

O3HakOMJIEHHE C TOHATUAMMU IUIOIAAM U 00beMa, aKCHOMaMU U
cBoiicTBaMU. PelmeHune 3a71a4 Ha BBIYKUCIICHUE IIOMAAeH MIIOCKUX
(buryp ¢ npuMeHEHHEM COOTBETCTBYIOIIUX (GOpMyIT U (PaKTOB U3
IaHuMeTpun. M3ydeHne TeopeM o BEIYHCICHUN 00hEMOB
MIPOCTPAHCTBEHHBIX TEJI, PEIICHHE 3a1a4 Ha TpUMeHeHne Gopmyi
BBIYHCIICHUS 00beMOB. M3ydenune hopMyIt Ui BRIYUCICHUS TUIOIIAIEH
MOBEPXHOCTEW MHOTOIPAaHHUKOB U TeJ BpalleHus. O3HaKOMIICHUE C
METOJIOM BBIYHCIICHUS TUIOMIAIU TOBEPXHOCTHU cephl. Pemenne 3amay
Ha BBIYMCIICHUE TUIONIA/ICH TOBEPXHOCTH MPOCTPAHCTBEHHBIX Tl

Koopaunatst u
BEKTOPBI

O3HakOMJIEHHE C IOHATHEM BeKTOpa. M3ydeHne nekapToBOM CUCTEMBI
KOOpJUHAT B IPOCTPAHCTBE, IOCTPOCHUE IO 3aJaHHBIM KOOPIUHATaM
TOYEK U IJIOCKOCTEN, HaXOXKACHUE KOOPAUHAT TOYEK.

Haxosxnenue ypaBHEHUN OKPY>KHOCTH, CHEpBI, TIIOCKOCTH.
Beruncnenue paccTossHUM MeK1y TOYKaMHU. V3ydeHne cBOMCTB
BEKTOPHBIX BEJINYMH, IPABHII PA3JIOKECHHS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IPABUJI HAX0KIEHUSI KOOPANHAT BEKTOPA B
MPOCTPAHCTBE, MPaBUJI JEHCTBUN C BEKTOPaMH, 3aJaHHBIMU
koopauHaTamu. [IpuMeHeHne Teopun pyu pelIeHUH 3a1a4 Ha JeHCTBUS
C BEKTOpaMu. [3yueHune CKalsapHOro NpOU3BEICHMS BEKTOPOB,
BEKTOPHOI'O YPaBHEHUS MIPSAMOM U INIOCKOCTHU. [Ipumenenue teopun
IIPY PELICHNN 334 Ha ACUCTBHs C BEKTOPAMHM, KOOPAUHATHBINA METOJ,
IIPUMEHEHHUE BEKTOPOB Ul BBIYUCICHUS BEJINYUH YIJIOB U PACCTOSHUM.
O3HaKOMJICHHE € JOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3alMHOM DPACIIOJIOKEHHUH MPSMBIX U IJIOCKOCTEHN C UCIIOJIb30BAaHUEM
BEKTOPOB




3. YHEBHO-METOJAUYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
POT'PAMMBI YYEFHOU JUCIHUATILIAHBI «<MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A, TEOMETPUS»

OcBoeHue mporpaMMmbl y4eOHOM  aucHUIIMHBI — «Maremarnka: anrebpa W Hadajua
MaTEMaTHYeCKOr0  aHaiW3a; TEeOMETpUs»  NIpeanojiaraeT  Hajaudue B NpodeccHOHAIBHON
0o0pa30BaTeNbHON OpraHu3aliy, pealu3ylolled o00pa30BaTeIbHYI0 MPOrpaMMy CpPEIHEro oOIIero
obpazoBanus B npenenax ocoenus: OIIOII CITO na 6a3e ocHOBHOro obmiero oOpa3oBaHusi, yaeOHOTO
KkaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECIEeYUTh OOYyJaronuMcsi CBOOOJIHBIN JIOCTYN B
WHTepHeT B epuo]i BHEY4E€OHOH e TeIbHOCTH.

B coctaB yueOHO-METOIMYECKOTO M MaTepUalbHO-TEXHUYECKOTO OOECIeueHus MpOrpaMMbl
y4eOHOW MUCIUIUIMHBI «Maremaruka: anreOpa W Hadala MaTeMaTHYeCKOro aHajin3a; TeOMETPHUSD)
BXOJIAT:

- Pabodee mMecTo mpenogaBaTens: CToMl, cTyi;, 16 TByXMECTHBIX YUEHUYECKUX CTOJIOB, CTYINIbS HA
32 mocajouHBIX MecTa, yueOHas JocKa, TpuOyHa.

- OubmMoTeuHsbIil HOH.

B OuGnmoreunsiit GoHI BXOIAT YYC€OHHKH, 00€CTICUNBAIONINE OCBOCHUE YUEOHOW JAMCITUTUTHHBI
«MartemaTuka: anreOpa W Havajga MATeMAaTHYECKOTO AaHallu3a; F€OMETPHSI», PEKOMEHIOBAHHBIC WIIH
NOMYIIEHHbIE JUISl HWCIOJIb30BaHHUA B  NPO(ECCHOHATBHBIX O00pa30BaTEIbHBIX OPTaHU3ALUX,
peaM3yronmx 00pa3oBaTeIbHYI0 MPOrpaMMy CpeaHero oOmiero oOpa3oBaHUS B MpeAesiax OCBOSHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUSI.

bubnuoreuynslii  ¢GOHI MOMOMHEH SHIUKIONEIUSMHU, CIPABOYHUKAMH, HAYIHOW, HAYIHO-
MOMYJISIPHON U APYroil TUTEPATypOr 1O MaTEMATHKE.

B mporecce ocBoeHus mporpaMMbl yueOHOW NUCHUIUIMHBI «Maremaruka: anreOpa u Havama
MaTEMaTHYeCKOro aHajin3a; FeOMETPHUsS» CTYACHTHl HMMEIOT BO3MOXHOCTh JOCTyMa K 3JIEKTPOHHBIM
y4eOHBIM MaTepuajiaM ITI0 MaTeMaTHKe, HMMEIIIUMCS B CBOOOJHOM JocTyme B ceTtu HHTepHer
(27IeKTPOHHBIM KHHUTaM, TPaKTUKyMaM, TectaM, Mmatepuainam EI'D u ap.).

KabuueT MaTeMaTHYECKAX AUCIIUILINH

4. PEKOMEHAYEMAS JIMTEPATYPA

OcHoBHas1 JInTepaTypa:

1. Anrebpa w Havana a”aimza: ydeOHuk mis 10-11 xmaccoB ob6mieoOpa3zoBaTeabHBIX
yupexaenuit pek. MO / nmox pen. A.H.Konmoroposa. — 15-e uzn. — M.: Ilpocemienue, 2006. — 384 c.
Kon-Bo 3k3. 200.

2. bammakoB M.M. Marematuka: yueOHuk /st 10 kinacca (6a30BbIit ypoBeHb) - M.: U31. HEHTP
«Axagemus», 2012. - 303 c. Koa-Bo 3k3. 20.

3. bammakoB M.U. Maremaruka: 10 knacc. COopHuUK 3a1a4 - M.: U31. HEHTP «AKaJIeMUs,
2008. - 272 c. Kon-Bo 3k3. 20.

4. bammakoB M.U. Maremaruka: yueOnuk juist 11 kimacca (6a30Bblid ypoBeHb) - M.: U3/, LIEHTP
«Axagemus», 2012. - 319 c. Koa-Bo 3k3. 20.

5. bammakoB M.U. Matematuka: 11 xiacc. COopHHK 3ama4d - M.: U3M. LEHTP «AKaJAeMHUS,
2008. - 288 c. Kon-Bo 3k3. 20.

JlonotHUTE/ILHASI JIUTEPATypa:

1. baBpun M.M. Marematuka uisi TEXHUYECKHUX KOJUICIDKEH M TEXHHMKYMOB: YYCOHHK H
npaktukyMm uist CI1O / .M. baBpun. — 2-e u3a., uctp. u pomn.: M.: UznatensctBo FOpaiit, 2018. — 397 c.

2. bammakoB M.M. Maremaruka. 3amaunuk: y4de6. mocobmwe mns CIIO. — M.: u3n. meHTp
«Axkagemus», 2012. - 414 c. Kon-Bo 3k3. 20.

3. Iexneuxuii M.JI. Maremaruka: yueonuk mist CI10. — M.: ®opym: UHOPA-M, 2007. 299 c.
Kon-Bo 3k3. 17.

4. Janasa A.A. Maremaruka: yaeOHuk st CITO. — M.: ®opym: UTHDOPA-M, 2007. - 543 c.
Kon-Bo 3k3. 10.

5. Owmenpuenko B.I1. Maremaruka: yue6. mocooue mans CI1O. — PocroB u/[l: ®enukc, 2007. -
380 c. Kon-Bo 3k3. 10.



6. boromono H.B. Maremaruka. 3amaum ¢ pemeHusiMu B 2 4. Yacte 1 [DneKkTpoHHBIN
pecypc]: yue6. mocodbue mist CI1IO / H.B. boromonos. — 2-e¢ uzn., ucnp. u gom.: M.: M3natenbcTBo
IOpaiit, 2018. — 364c. // pexxum gocryma DbC FOPANUT

7. boromonoB H.B. MaremaTtuka. 3amaun ¢ pemieHussMHM B 2 4. Yacte 2 [DIEKTpPOHHBIN
pecypc]: yueb. mocobue mms CIIO / H.B. boromonos. — 2-¢ u3x., ucnp. u gom.: M.: M3narenscTBo
FOpaiit, 2018. — 285 ¢. // pexum nocryna ObC FOPAUT

8. baspun MN.M. Maremarnka misg TEXHUUYECKHX KOJUICDKEH W TEXHHUKYMOB: YYE€OHUK U
npaktukyM s CIIO — 2-e u3a., ucnp. u gomn.: M.: U3narensctBo HOpaiit, 2018. — 616 c. // pexum
nocryma DBC IOPAUT

9. boromonoB H.B. Maremaruka. [Dnekrponnslii pecypc]: ywueOnuk mis CIIO / H.B.
Bboromornog, I1.M.Camotinenko. — 5-¢ u3z., ucnp. u gom.: M.: U3narensctBo FOpaiit, 2018. — 401 c. //
pexum noctyna O5C FOPAUT

10. CmpaBouno-niouckoBbie cuctemMbl (Koncynprantllntoc n/mmm ["apanr);

11. Hoctym K 3neKTpOHHBIM u3aanusm DbC FOPAMT (www.biblio-online.ru).

12. Amumos II.A.m np. Maremaruka: anreOpa 1 Hayajga MaTeMaTHIECKOTO aHan3a, TeOMETPHS.
Anrebpa ¥ Hayajla MaTeMaTHYECKOro aHanusa (06a30BbIi U yriayoneHHbI ypoBHH).10—11 kmaccsl. —
M., 2014.

13. Aranacsan JIC., byry3zos B.®., Kagomnes C.b. u np. Martemaruka: anreOpa W Havajia
MareMaThudeckoro aHamusa. l['eomerpusi. ['eomerpusi (6a30BbIii u yriayOneHHBIM ypoBHH). 10—11
Kjaccel. — M., 2014.

14, bammakoB M.U. Maremaruka: yueOHUK ISl CTY/l. YUPESKICHUM cper. mpod. oOpa3oBaHMs.
—M.,, 2014.

15. bammakoB M.MU. Marematuka. COOpHHMK 3amad mpodUILHON HANpaBICHHOCTH: Y4eO.
nocobue 11 CTy/. YUpekIeHui cpel. mpod. obpasosanus. — M., 2014.

16. bammakoB M.U. Maremaruka. 3agayHuk: y4e0. mocoOue sl CTYA. YUPEKICHUU Cpes.
npod. obpazoBanus. — M., 2014.

17. bammakoB M.M. Maremaruka. OJEKTPOHHBIA y4ed. -METOA. KOMIUIEKC JUIsl CTY.
Yupexxaenuii cpea. npod. obpazosanus. — M., 2015.

18. bammakoB M.U. Anre0Opa u Havana aHanu3sa, reomerpus. 10 kimacc. — M., 2013.

19. I'yces B.A, [Ipuroppe C.I'.UBonrmna C.B. Marematuka s mnpodeccuii u
CTIEUATBHOCTEH COIUATbHO-DKOHOMHYECKOTO POQHIISL: yIeOHUK ISl CTYI. YUPeXKISHHUH cpell. mpod.
obpazoBanus. — M., 2014.

20. Konsrua HO.M.,TkaueBa M.B,®enepoBa H.E.m nap. Maremaruka: anrebpa W Hauana
MaTeMaTHYeCKOro aHanu3a. Anredpa W Hadajla MaTeMaTH4YeCKOTro aHayin3a (0a30BBIA M YriyOJIeHHBIN
ypoBHHM). 10 kmacc / mox pen. A.b. Kwmwxkuenko. — M., 2014.

21. Komsarua HO.M.,TkaueBa M.B.,®eneposa H.E.m np. Maremaruka: anreOpa M Hadajia
MaTeMaTUYeCKoro aHaiu3a. AnreOpa ¥ Havajga MaTeMaTHYeCKOTo aHayim3a (0a30BBIA W YIITYOJICHHBIN
ypoBHH). 11 knacc / mox pen. A.b. X Kuxaenko. — M., 2014.
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