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Conepxanue

[MosicHuTeNnpHAd 3amuckKa

1. [TnanupyeMble pe3yJibTaThl OCBOCHUS YYEOHOIO MPEAMETA
2. ConeprkaHuie y4eOHOTo nmpeameTa

3. TemaTH4eCKOE IIAHUPOBAHUE,



lMoAcHUTeNbHaA 3anuckKa

Mporpamma y4ebHOro npegmeta MartemaTvka npefHasHavyeHa [N U3YYeHUs
MaTeMaTUKN B NpoecCMoHanbHbIX 06pa3oBaTefibHbIX opraHm3aumsax CrlO, peannsyowmx
obpa3oBaTe/lbHyl0 Mporpammy CcpefHero ob6uiero o6pasoBaHUsi B npejenax OCBOEHUS
OCHOBHOV npoteccMoHanbHoOW obpasoBaTtenbHoi nporpammbl CMO (OMNOM CMO) Ha 6ase
OCHOBHOr0 06Liero o6pa3oBaHMs Npu NOArOTOBKe CMELNaInCTOB CPeAHEro 3BeHa.

Mporpamma pa3paboTaHa Ha oOcHoBe Tpe6oBaHuii SIOC cpegHero o06LWEro
06pa3oBaHMs, MPeabABASEMbIX K CTPYKTYpe, COLEPXaHUI W pe3ynbTaTaMm OCBOEHMS
yyebHOro npegmeta MaTemaTuKa, B COOTBETCTBUM C PeKOMeHAauMsMu MO OpraHu3auunm
nonyyveHnss cpefgHero obulero o6pa3oBaHWs B nNpefenax OCBOEHUA 006pa3oBaTe/lbHbIX
nporpaMMm CcpefHero npogeccroHasbHOro o6pasoBaHuUs Ha 6a3e OCHOBHOro 06Llero
obpa3oBaHMA C y4yeTOM TpeboBaHMI (hefepasibHbIX FOCYAapCTBEHHbLIX 06pa3oBaTe/ibHbIX
CTaHAapTOB W MOMly4yaeMOi CreunanbHOCTU CpefHero MnpogeccroHanbHOro 06pasoBaHus
(nncbMmo JenapTameHTa rocyjapCTBeHHOWN MOMUTUKM B cthepe NOATOTOBKM paboumx Kagpos
n A0 MwuHobpHaykn Poccum o1 17.03.2015 Ne 06-259), ¢ yyeTom NpuMepHOI OCHOBHOA
obpa3oBaTeNbHON MNporpaMMbl CpefHero o6uwero o6pa3oBaHMs, O40OPEHHON peLleHnem
(hefepasibHOro y4ebHO-MeTO4MYECKOrO 06beANHEHNA N0 06LWweMy 06pa3oBaHuto (MPOTOKON
oT 28 utoHA 2016 r. Ne 2/16-3).

CopepxxaHme nporpammbl MaTemaTvKa HanpaBfieHO Ha [OCTMXKEHWE ChnefyroLmx
Lenen:

. o6ecneyeHne chOPMMPOBAHHOCTI MPEACTABNEHNIA O COLUMAIbHBIX, KYNbTYPHbIX W
MCTOPMYECKNX (haKTOpax CTaHOBNEHUS MaTEMATUKW;

. o6ecneyeHve CHOPMMPOBAHHOCTU NIOTUYECKOrO, aIFOPUTMUYECKOrO U MaTeMaTuye-
CKOTO MbILLMEHNS;

. o6ecneyeHne chOPMMPOBAHHOCTI YMEHUIA NPUMEHSTb NOMYyYeHHble 3HaHUSA MpuU pe-
LUEHVMN Pa3NIMUHbIX 3a0ay;

. o6ecneyeHve cHOPMMPOBAHHOCTU MpPeACTaBNEHNIA O MaTeMaTMKe Kak 4acTu obLie-

4eNoBEeYECKON Ky/NbTypbl, YHUBEPCA/IbHOM $3blKe HayKu, MO3BOMAIOLLIEM OMUCbIBaTb U
n3y4yatb peasibHble MPOLLEeCChl U ABNEHNS.

B nporpamMmy BK/HOUYEHO COfepXKaHue, HanpaBfieHHOe Ha (hOpMWUpPOBaHME Yy CTYAEHTOB
KOMMNEeTEHUMIA, HeobXoAMMbIX [N KayeCTBEHHOro ocsoeHus OIOM CIMNO Ha 6ase
OCHOBHOro o6uero o6pas3oBaHuMs C MONYYEHVWEM CpefHero obuwero o06pa3oBaHus;
nporpaMmMbl NOAroTOBKKM cneymanncTos cpegHero 3seHa (MMCC3).

Mporpamma  y4yebHOro npeametra MaTemaTuKa YTOYHSET COAEpPXaHMe Yy4yebHOro
maTtepuana, nocnefoBaTe/lbHOCTb €ro U3yyeHusi, TEMaTUKY MNPaKTUYECKUX 3aHATWIA, BUAbI
CaMOCTOATENbHbIX PaboT, pacnpeaeneHne y4ebHbIX 4acoB C YYETOM CreyuduKkn nporpamm
NOAroTOBKMN CNELMannCTOB CPeAHEro 3BeHa, 0CBavBaeMO CrneLmanbHOCTL.

MporpaMma MOXeT  MCMNO/Mb30BaTbCA  MPO(eccuoHabHbIMKM  06pa3oBaTeNbHbIMU
opraHusauusamu, peannsyolw My obpasosarte/ibHY0 nNporpamMMmy cpefHero obuero obpaso-
BaHMs B npegenax ocBoeHns OMOM CMNO Ha 6a3e 0OCHOBHOro 06LLero 06pa3oBaHus.

YuebHbIi npefMeT Martematuka fBNSeTCA NpeaMeToM 0643aTeflbHON NpeaMeTHOW
obnactn «Martematumka n nHhopmatka» ®rOC cpeaHero ob6Lero o6pasoBaHus.

B  npodeccroHanbHbIX  00pa3oBaTeNbHbIX — OpraHu3auusax,  peanunsyroLmx
obpa3oBaTe/lbHyl0 Mporpammy cpefHero ob6buiero o6pasoBaHMsi B npegenax OCBOEHUA
Oononmn Crno Ha 6a3e 0CHOBHOro 06wWEero obpa3oBaHUsi, y4ebHbI npeameT MaremaTtuka
n3yyaetcs B 06Lleobpa3oBaTeNbHOM UMKNe yyebHoro nnaHa ONMOM CMO Ha 6ase
OCHOBHOr0 06LLero obpasoBaHusa C NosyvyeHneM cpefHero obuiero o6pasosaHus (MICC3).

B yuebHbIx nnaHax MMCC3 y4yebHbIn NpegmeT MaTtemaTvKa BXOAWUT B COCTaB 06LLMX
y4yebHbIX NpeaMeToB, (POPMMPYEMbIX M3 06sA3aTeNlbHbIX NpPeAMeTHbIX o6nacteh ®roC



cpeaHero obuiero obpasoBaHus, Ans cneumanbHocTein CMO cooTBeTCTBYHOLWErO npoduns
npoceccrMoHanbHOro obpas3oBaHms.

M3yuyeHne yyebHOro npegmeta Martemartuka 3aBepLiaeTcs nogsefeHnem MToros B popme
3K3aMeHa B paMKax MpPOMEXYTOYHOW aTTecTauum CTyAeHTOB B npouecce ocBoeHus OMOTM
CMNO Ha 6a3e OCHOBHOro o6uero o6pa3oBaHWA C MNOJlyYeHWEM CpefHero o6Lero
06pa3oBaHus.

MnaHvpyemble pe3ynbTaTbl OCBOEHUS Y4eOHOro npegmerta

OcBoeHVe cofepxxaHusi yyebHOro npegmeta MaTemaTmka obecrneymBaeT AOCTUXKeE-
HVe CTyAeHTaMM CneayoLnX pesynbTaToB:

* JINYHOCTHBIX:
- C(hopMMPOBAHHOCTb MpPeACTaBfeHN A O MaTeMaTWKe KakK YHWUBEPCA/IbHOM $3blKe HayKMu,
CpefCTBe MOAENNPOBaHWS SIB/IEHWIA U NMPOLLECCOB, UAeAX U MeToAax MaTeMaTuKMy,;
-MOHMMaHMe  3HAYMMOCTM  MaTemMaTUKM A0S Hay4YHO-TEXHMYECKOro  nporpecca,
CpOPMMPOBAHHOCTb OTHOLLUEHMS K MaTeMaThKe KakK K 4acTu 06LievesioBe4eckoii Ky/bTypbl
yepe3 3HaKOMCTBO C MCTOPMEN pa3BUTMSA MaTeEMATUKK, 3BONOLMEN MaTeMaTUUYECKUX NaEl;
- pa3BMTUE NIOFMYECKOr0 MbILLINEHWS, NPOCTPAHCTBEHHOIO BOOOPaXKEHNS, airOPUTMUYECKOA
KyNbTypbl, KPUTUYHOCTU  MbILWWIEHUA Ha YPOBHE, Heobxogumom ans  GyayLuein
npoeccnoHanbHo AeATeNbHOCTH, ANS NPOAC/HKEHNS 06pa3oBaHMS U caMO0bpa3oBaHus;
- OB/lafeHMe MaTemMaTU4yeCcKUMUN 3HAHUAMWU U YMEHUAMU, HEeOOXOAUMbIMWU B NOBCEAHEBHOW
XWU3HW, [N OCBOEHUSI CMEXHbIX eCTECTBEHHO-HAYUHbIX AUCLUMAUH W AUCLUNVH
NpPogecCcMoHanbHOro LUMKa, AN nonyyveHUss obpas3oBaHMs B 06/1acTsX, He Tpebdyrowmx
yrny6/eHHON MaTeMaTUYecKol NOAroTOBKMY;
- TOTOBHOCTb W CMOCOGHOCTL K 06pa3oBaHUiO, B TOM 4uC/le €aMo06pa3oBaHUIO, Ha
MPOTSHKEHUN BCEI XM3HU; CO3HATE/IbHOE OTHOLUEHME K HemnpepbiBHOMY 06pa30BaHMIO Kak
YCNOBUIO YCMELLIHOW NPOgecCnOHaNbHOM 1 06LLLECTBEHHOW AeSTENbHOCTH;
- TOTOBHOCTb MW CMOCOGHOCTb K CaMOCTOATE/IbHOW TBOPYECKOW U OTBETCTBEHHOM
[eATeNIbHOCTY;
- TOTOBHOCTb K KO/NEKTUBHOW paboTe, COTPYAHMYECTBY CO CBepCTHMKamMu B 0b6pa-
30BaTe/IbHOM, O6LECTBEHHO MOME3HOM, Yy4YeBHO-UCCNeL0BaTeIbCKON, MPOEKTHOW U ApYruX
BUAAX AeATeNIbHOCTY;
- OTHOLUEHMe K MPOGeccroHanbHON AeATeNlbHOCTU KaK BO3MOXHOCTU Y4YacTus B peLleHunu
NINYHBIX, 0OLLECTBEHHbIX, FOCYAapCTBEHHbIX, 06LeHaLMOHaIbHbIX NP06eMm;
* MeTanpegMeTHbIX:

- YMeHVe CamMOCTOSTeNbHO OnpeaensTb LUen  [eaTeNbHOCTM W COCTaBNATb  MaHbl
AeATeNbHOCTN; CaMOCTOATENIbHO  OCYLLUECTBNSATb, KOHTPONMPOBaTb U  KOPPEKTUPOBaTb
[eAaTeNIbHOCTb; WCMO/b30BaTb BCE BO3MOXHbIE PECYPCbl A1 LOCTUMXKEHUS MOCTaB/IEHHbIX
Lieneli 1 peannsaumm NnaHoB AesSTENbHOCTYW; BbIOMPaTb YCMELLUHblE CTPATErMM B Pa3/IMYHbIX



CUTYyalUsIX,
- yYMEHHE TPONYKTHMBHO OOIIATbCS U B3aUMOJEHCTBOBATH B IMPOIECCE COBMECTHOH
OESITeNbHOCTH, YYUTBIBATH TMO3ULUU JAPYIHX YYaCTHUKOB MAEATENBHOCTH, 3(PQPEKTUBHO
pas3peraTb KOH(IUKTH,
- BJIQJICHUE HAaBBIKAMH IIO3HABATENbHOM, Y4eOHO-MCCIENOBATENILCKON H  MPOEKTHOU
NESITEeNbHOCTH, HABBIKAMHM  pa3pellieHust mpodsieM, CcrnocoOHOCTP M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY TIOMCKY METOAOB pELICHHs MPAKTHYECKUX 33/1a4, MPHUMEHEHHIO
Pa3IUYHBIX METOOB NIO3HAHUS,
- TOTOBHOCTb MU CIHOCOOHOCTh K CaMOCTOSTEIBHOH WH(pOPMALMOHHO-TIO3HABATEIbHON
IESITeNIbHOCTH, BKIIFOYasi YMEHHE OPHEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX MH(OPMALIHH,
KPUTHYECKH OLICHWBATH M HMHTEPIIPETUPOBATh MH(GOPMALHIO, MOJYyYAEMYI M3 Pa3IUIHBIX
HCTOYHUKOB,
- BJIAZICHUE SI3BIKOBBIMHU CPEACTBAMH. YMEHHUE SICHO, JIOTMYHO U TOYHO H3JIaraTh CBOIO TOUKY
3pEHUs], UCTIOIB30BATh A/IEKBATHBIC SI3bIKOBBIE CPEICTBA;
- BJIQJICHHE HABBIKAMH ITO3HABATENIbHON pPe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX AEHCTBUI
U MBICIUTENBHBIX TPOLECCOB, UX PE3YJbTATOB M OCHOBAHUH, I'PaHHLl CBOETO 3HAHUS U
HE3HAHMsI, HOBBIX NIO3HABATENbHBIX 33714 U CPENICTB ISl HX TOCTHUKESHUS,
- LENIEYCTPEMJICHHOCTD B ITOMCKAX U MPUHITUN PEIIEHHH, COOOPa3UTENbHOCTh U MHTYHIIHA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX NPEACTABJICHUH, CIMOCOOHOCTH BOCIPHHHUMATH KPAacoTy U
TapMOHHIO MUPA;

* HPEOMEMHBIX!
- c(popMHUPOBAHHOCTE TMPENCTABICHUI O MaTeMaTHKE KaK YaCTU MHPOBOH KYJBTYPBI U O
MEeCTe MAaTeMaTUKH B COBPEMEHHOW LMBWIM3ALWH, O CIOCO0ax ONUCaHWs Ha
MaTEeMaTHYECKOM SI3bIKE SIBJICHUI PealbHOrO MUpA,
- c(hopMHUPOBAaHHOCTh TPENCTABJICHUH O MATEMAaTHYECKUX TOHITHAX KaK O BaXKHEHUIIHX
MaTeMaTHYECKUX MOJEINSX, MO3BOJSIFOIIMX OINUCBHIBATE M HM3y4aThb pasHbIE NPOIECCH U
SIBJIEHUSI, TIOHUMaHHE BO3MOMKHOCTH aKCHOMATHYECKOrO TIOCTPOCHHUS] MaTeMaTHYECKUX
TEOpUH;
- BJIAICHUE METOIAMH JOKA3aTeNbCTB M AJITOPUTMOB PEIIEHHs, YMEHHE HX NPUMEHSTb,
NPOBOIUTH JOKA3aTEIIbHBIC PACCYKIACHUS B XO/I€ PELICHUS 3a1aY,
- BIIAICHUE CTAHJAPTHBIMH TNPUEMAMU PEIICHUS PALHOHAIBHBIX M HPPALHUOHAJIBHBIX,
MOKA3aTeJIbHBIX, CTETICHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUH W HEPABEHCTB, UX CHCTEM;
UCTIOJIB30BAHNUE TOTOBBIX KOMITBIOTEPHBIX IPOrpamMM, B TOM YHCJIE AJII TOWUCKA MYyTH
peLIeHNs U MILTIOCTPALUY PEIICHUs] YPABHEHUH U HEPABEHCTB;
- cpOpMHPOBAHHOCTh TMpPEACTABICHHH OO0 OCHOBHBIX MOHATHSAX, HAEAX W METOAAx
MaTeMaTHYECKOTO aHAJIN3A,
- BJIAJICHUE OCHOBHBIMH IOHSTHUSMHU O IUIOCKUX M IPOCTPAHCTBEHHBIX TI'€OMETPHUYECKUX
¢durypax, WX OCHOBHBIX CBOWMCTBaxX;, C(OPMHPOBAHHOCTb YMEHHs pAClO3HABAaTh HAa
YepTekax, MOJEINSIX H B PEAIbHOM MHUpE reoMeTpudeckue GUrypsl, IpUMEHEHNE N3y4eHHBIX
CBOWCTB reoMeTpuuecKux Guryp u GopMmyst Juis peIeHnsl TeOMETPHUYECKIX 3a1ad 1 3a/1a4 €
NPAKTUYECKUM COJIEPKAHUEM,
- c(OPMHPOBAHHOCTD MPEICTABICHHUHA O MPOLECCAX U SBJICHUSX, MMEIOLINX BEPOSTHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHUpPE, 00 OCHOBHBIX MOHSATHSIX
BJIEMEHTAPHOH TEOPUM BEPOATHOCTEH, YMEHUNW HAaxOAUTb W OLEHUBATb BEPOATHOCTH
HACTYIUIEHHsT COOBITHH B TNPOCTEHINMX MPAKTHYECKUX CUTYalMsIX W OCHOBHBIE
XaPaKTEPUCTUKH CIYYaiHbIX BEJINYHH,;
- BJIaJICHHE HABBIKAMH HCIIOJIb30BAHHSI TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM IPH PEIICHUU
3a1a4.
- A CchemnblX W CNabOBUASINUX OOYYarOIUXCS: OBJIQJICHUE TMPAaBUJIAMH 3aIHCH
MaTeMaTHUeCKuX (OpPMyJT M CHEHHAIbHBIX 3HAKOB PeNbe(HO-TOYEUHOH CHCTEMBI
obo3Hauenwmii JI. bpaiins; oBiageHne TaKTUIBHO-OCSI3ATENbHBIM CIIOCOOOM 0OCIeIOBAHUS U
BOCIIPUSITUSL  penbeHbIX  M300paKEHUH  TMPEAMETOB, KOHTYPHBIX  H300pakeHUi



reoOMeTpU4YecKux (QUryp © Jpyroe; HaJUYhe YMEHHsI BBIIOJHITH TE€OMETPUYECKUE
MOCTPOCHHUS C MIOMOIIBIO [IUPKYJISl U JIMHEWKH, YUTATh pebe(HbIe TPadUKH 3TeMEHTAPHBIX
(GYHKIUHA Ha KOOPAMHATHOW TUIOCKOCTH, MPUMEHSITH CHELUATbHBIE MPUCTIOCOOICHUS st
penbeproro  yepuenus  ("padrcmen",  "IIkonapHUK"),  OBIQAEHHE  OCHOBHBIM
(YHKIIMOHAJIOM TPOrpaMMbl HE BHU3YaJIbHOTO JOCTynma K WHGOPMALUU HAa 3KpaHe
MEPCOHANBHOTO KOMITBIOTEPA, YMEHHE HCIOJb30BaTh MEPCOHAbHBIE TH()IOTEXHUYECKIE
cpencTsa HHPOPMAITHOHHO-KOMMYHHUKALIMOHHOTO AOCTYIA CIETBIMU O0YYarO ITUMHUCS,

- s OOy4aroIMXCsl C HApPYLUIEHUSMU OIOPHO-IBUTATEIBHOIO Aammapara. OBJAIACHHE
CTeIIHAIbHBIMU KOMITBIOTEPHBIME CPEACTBAMH MPEACTABIICHUS U aHAJIN3a NAHHBIX U YMEHUE

HUCIIOJIB30BATDH NEPCOHAJIBHBIC cpeacrea AOCTyIIa C YUETOM JABUI'aTCJIbHBIX,

peUCABUTaATCIIBHBIX u

CCHCOPHBIX HapymeHHfI, HaJIU4Hue YMCHUA HCITOJBb30BATH

NEPCOHAJIBHBIC CPEACTBA AOCTYyIIA

Conep-xanue OcHoBHble (popMuUpyeMble yHUBEpCallbHble y4yeOHBIE JEHCTBUS,

oOyueHust BUIbI PEUEBOI IEATETHHOCTH

Beenenue O3HaKOMJIEHHE C POJIbI0 MAaTEMaTHUKU B HAyKe, TEXHUKE, SKOHOMHUKE,
WH(POPMALIMOHHBIX TEXHOJIOTUAX U TMPAKTUYECKOW MAeSITeIbHOCTH.
O3HakOMJIeHHE C LEIIMH W 3aJa4aMH H3y4YeHUS MaTeMaTHUKU MPU
ocoenuu npodeccuit CI10 u cnenmanerocteit CI10

Anrebpa

Passurue nmoustus
O YUCJIE

Bemmonaenne apupMeTHuecKux OeHCTBUH HaX YHCIAMH, COueTas
YCTHbIE U MUCbMEHHbIE TPUEMBI.

Haxoxxnenne npuONMMKEHHBIX 3HAYEHWH BEIUYUH W TOTPEITHOCTEH
BBIUUCJICHUH (aOCOMOTHON M OTHOCHTENBHOM); CPAaBHEHHE YHCIOBBIX
BBIPAKEHU.

Haxoxnenne omubok B mpeoOpa3oBaHUsIX U BBIYUCICHUSX (OTHOCHUTCS
KO BCEM IYHKTaM MPOrPaMMBbI)

Kopnu, crenenu, nora-
pUPpMBI

O3HakoMJieHHE C MOHSATHEM KOPHS n-H CTeNeHH, CBONCTBAMHU palu-
KaJIOB U MIPaBUJIaMU CPABHEHUSI KOPHEH.

@opmyJIUpOBaHUE OMpPEAEIEHNs KOPHA M CBOWCTB KOpHEW. Beruucne-
HU€ U CPaBHEHHE KOpPHEW, BBINNOJIHEHUE NPUKUIAKH 3HAYEHUS KOPHS.
IIpeobpasoBanne YNCIOBBIX M OYKBEHHBIX BBIPAKEHHH, CONEPIKAIINX
paauKabL.

Bemonaenne pacueroB mo Gopmynam, comepiKaluM paguKabl, OCy-
IIECTBIIAA ~ HEOOXOIMMbIE  TOACTAHOBKM M NpeoOpa3oBaHMSL.
OnpeneneHyue paBHOCUJIBHOCTU BBIPAXKEHUN ¢ paaukanamu. Peinenue
HPPaLMOHATIbHBIX YPaBHEHUH.

O3HakoMJIeHHE C IOHATHEM CTENEeHU C NeMCTBUTEIbHBIM IIOKA3aTEeNEM.
Haxoxnenne 3HaueHW CTENEHH, WCHOJB3Ys NPH HEOOXOOUMOCTH
UHCTPYMEHTAJIbHBIE CPEACTBA.

3anuceiBaHNE KOPHS N-H CTENEHM B BHIE CTENEHU C APOOHBIM IOKa-
3areseM U Hao0OpoT.

DopMyIMpOBaHUE CBOWCTB CTENEHeW. Brraucnenue crenenen ¢ pa-
LUOHAJIBHBIM IIOKa3aTeNeM, BBIIOJHEHHE NPUKUAKUA 3HAYEHUs CTe-
MIEHU, CPABHEHUE CTEIIEHEN.

IIpeobpasoBanne YNCIOBBIX H OYKBEHHBIX BBIPAKEHHH, COMEPIKAIINX
CTEIEeHHU, NMPUMEHsIsl CBOMCTBA. PellleHne Nokas3aTeNnbHbIX YPABHEHUI.
O3zHakoMJieHHE C IPUMEHEHUEM KOpHEH U CTeleHel MpU BhIYUCIEHUN
CpPeIHMX, JEJCHUM OTpe3Ka B «30J0TOM cedeHuUnW». Pemienue




MPUKJIAAHBIX 3aa4 Ha CJOKHBIC IPOUCHTEHI

[IpeobpazoBanue anre-

BrimonHenue npeoOpa3oBaHMil BLIpAXKEHUH, TpuUMeHeHUe (OPMYIL,
CBSI3aHHBIX CO CBOWCTBAMH CTETICHEH U JIOrapu(hMOB.

OpanyecKux .

F—— Onpenenenune 0OMACTH TOMYCTUMBIX 3HAYCHHIA n9rapnq)Mqucxoro
BbIpakeHusl. Pemenue norapudmMudecknx ypaBHEeHUH

OcHOBBI

TPUTOHOMETPHUH

OCHOBHEBIE TOHATHSA

HsyueHne panuaHHOrO MeETOAA M3MEPEHUsl YIVIOB BpAIEeHUs U HX
CBSI3U C TpanycHoil Mepoil. M3o0pakeHue yrioB BpalleHUS Ha
OKPY’KHOCTH, COOTHECEHHUE BEJIMYNHBI YIJIA C €r0 PACIOJ0KEHUEM.
DopMyTupOBaHUE OINPENETeHUH TPUTOHOMETPUIECKUX (DYHKIUA At
YIJIOB MOBOPOTAa M OCTPBIX YIVIOB MPAMOYTOJBHOIO TPEYrOJIbHUKA U
OOBSICHEHUE UX B3aMMOCBSI3U

OcCHOBHBIE TPUTOHOME-
TPUUECKHE TOXKIECTBA

IIpuMmeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB AJI BbIYMC-
JICHUs] 3HAYCHUI TPUTOHOMETPHUYECKIX (PYHKIMH 1O OTHON M3 HUX

IIpeobpazoBanust mpo-
CTEHIINX
TPUTOHOMETPUUECKUX
BBIPAKECHUN

UzydeHne OCHOBHBIX (hOPMYJ TPUTOHOMETPHHU: (POPMYIIBI CIIOKEHHUS,
yIIBOCHHSI, IPEOOPA30OBaHMUsI CYyMMbI TPUTOHOMETPHUYECKUX (PYHKLUH B
MNPOU3BCACHUEC U MPOU3BCACHUA B CYMMY H IMPUMCHCHHUEC IIPHU BbI-
YUCJICHUH 3HAUCHUA TPUTOHOMETPUUCCKOI'O BhIPAKCHUA U YIIPOILICHUA
ero.

O3HakoMJIeHHE CO CBONCTBAMH CHMMETPUM TOYEK Ha €JUHUYHON
OKPY’KHOCTH M MMPUMEHEHHE UX JJIs1 BBIBOJIA (POPMYJI MPUBEIACHUS

IIpocreiimne TpUroHO-
METPUYECKUE YypaBHe-
HUs1 U HEPABEHCTBA

Pemenue no gopMynaMm U TPUTOHOMETPHUYECKOMY KPYTY MPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHUI.

[IpumeHeHne OOImMMX METOAOB PEIICHUS YypaBHEHHWH (TIpUBENEHUE K
JUHENHOMY, KBaApaTHOMY, METOHA Pa3JIOXKEHUs Ha MHOXXUTENH, 3a-
MEHBI IEPEMEHHOH) MPH PELICHUH TPUTOHOMETPUYECKUX ypPaBHEHHH.
YMeHHne OTMedaTh Ha KpPyre pPeleHus NPOCTEHIINX TPUTOHOMETPHU-
YECKHUX HEPABEHCTB

Apxkcunyec,
apKKOCHHYC,
apKTaHIeHC Yucia

O3HakoMIIeHHE C TIOHSTHEM OOpaTHBIX TPUTOHOMETPHUYECKUX (PYHK-
LA,

UsyueHue ompeneieHWi apKCHUHyCa, apKKOCHHYCa, AapKTaHIeHCa
yrcna, (GopMyJUpOBaHHE WX, M300pakeHHE HAa EIMHUYHON OKPYXK-
HOCTH, TPUMEHEHHNE NIPU PEIICHUH YPAaBHEHUH

@yHKIUH, UX CBOHCTBA
u rpaduku

O3HakoMJIeHHE C MOHSATHEM MEPEMEHHOH, MpUMepamMHu 3aBUCUMOCTEN
MEX]y TIepEMEHHBbIMU.

O3HakoMIIeHHEe C MOHATHEM TpadHKa, ONpeeeHNue NMPHHAIICKHOCTH
touku rpaduky ¢ynkumu. Onpenenenue no Qopmyse mpocTermieit
3aBHCUMOCTH, BHAa ee rpaduka. Beipaxxenue mo Gopmyne OIHOMA
MIEPEMEHHO Yepe3 Apyrue.

Os3HakomiieHHe ¢ omnperneneHueM (QYHKIMH, (OPMYIHPOBAHUE €ro.
Haxoxnenne obiaactu onpeneneHus U 00IacTH 3HAYCHUH (PYHKINU

DyHKIHH.

IlonsaTne 0
HETIPEPBIBHOCTH
byHKIIUH

CeoiictBa  QyHKUHUH.
I'papuueckas  mHTEp-
nperauus.  IIpumepsr
(YHKIMOHABHBIX ~ 3a-
BHCUMOCTEN B

PE€aJbHBIX IMpOoLecCax 1
SIBJICHHUAX

O3HakoMIieHHe ¢ pUMepaMu (PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B pe-
AJIbHBIX TMPOLIECCAX M3 CMEXHBIX AUCLUTUINH.

O3HakoMIIeHHE C [IOKAa3aTEeJIbHBIMH PACCYXKACHUSMH HEKOTOPBIX
CBOWCTB JINHEHHON M KBaApaTUYHON (PyHKIUH, MPOBEAECHNE HCCIEN0-
BaHUSl JIMHEHHOW, KYCOYHO-JIMHEHHOW, NPOOHO-TMHEHHONW W KBajpa-
TUYHOH (YHKIWA, mocTpoeHue ux rpadukos. IlocTpoenne u yreHue
rpadukos ¢pyuknmii. Mccnenosanne pyHKImu.




Cocrasnenne BUAOB (YHKIHUH IO TaHHOMY YCJIOBHUIO, PELICHHE 3a1ad
Ha HKCTPEMYM.
BeinogaeHne npeobpaszoBanmii rpaduka GyHKIUN

Ob6parable QyHKIIH

UzydeHne moHATHS OOpaTHON (YHKUWH, ONMpenesNeHHe BHIAa U IO-
cTpoeHue rpaduka oOpaTHON (YHKIUU, HAXOXKIEHUE ee o0JacTu
omperneneHuss U obnactu 3HadeHWH. IIpuMeHeHne CBOWCTB (yHKIMI
IIPU HUCCJIENOBAHUM YPABHEHUNM M pPEUIEHUU 3a0a4 Ha 3KCTPEMYM.
O3HaKOMJIEHHE C MTOHITHEM CIOXKHON (PYHKINU

CrerneHHble,  TIOKa3a-
TeJNbHBbIE, JOrapuQpmu-
YeCKHe M TPUTOHOME-
TpuuecKkrue  (yHKIHH.
OOGparable TpUTOHOME-
TpuUuecKre QyYHKIIH

Berucnenne 3HaueHuil  QyHKOMH 1O 3HAYEHHIO  apTyMEHTa.
OmnpeneneHue NONOXKEHUS TOYKU Ha rpaduke Mo ee KOOpAMHATAM U
Ha000pOT.

Hcnonb3oBanre CBOWCTB (DYHKIUH AJisi CpaBHEHMsI 3HAYEHUN CTerle-
Hel u morapudmos.

IToctpoeHue rpaduKoOB CTENEHHBIX MU JIOTAPUPMHUUECKUX (PYHKUUH.
Pemenne mokasarenbHbIX M JIOrapu(pMUYECKHX YpaBHEHUH MU Hepa-
BEHCTB IO U3BECTHBIM AJITOPUTMAM.

O3HakoMIIeHHE C TIOHSTHEM HENPEPbIBHON MEPUOANUECKON (QyHKLINH,
¢dopmyIHpoBaHHE CBOICTB CHHYyCa M KOCHHYCAa, MOCTPOSHHE HX
rpaduKoB.

O3HakoMIIEHHE C TOHATHEM TAPMOHHYECKUX KOJEeOaHWH U MpUMepamMu
rapMOHUYECKUX KOJEeOaHWH Ui ONMHMCAaHWs IMPOLECCOB B (U3NUKE U
Apyrux o0NacTsX 3HAHUS.

O3HakOMIIeHHE C TIOHSTHEM pa3pbIBHOW MEPHONUYECKON (YHKIHH,
¢dopMyIHpOBaHNE CBOWMCTB TAHI€HCA M KOTAHTEHCA, NMOCTPOCHHE HX
rpaduKoB.

[IpumeHeHne cBOMCTB (DYyHKIMIA 15t CPABHEHUS 3HAYSHUN TPUTOHOME-
TPUUECKUX (YHKIMHA, PEHICHUS TPUTOHOMETPUYECKUX YPaBHEHHUH.
IToctpoenue rpadukoB OOpaTHBIX TPUTOHOMETPUUECKUX (PYHKUUH U
ornpenesneHue 1o rpadukaM ux CBOHCTB.

BrinonaeHne npeobpaszoBanust rpaduKoOB

Hauana
MATCMATHYCCKOTO
aHajan3a

ITocaenoBarenbHOCTU

O3HakoMIIeHHE C TIOHATHEM YHCIIOBOW MOCIEIOBATEIBHOCTH, CIIOCO-
OamMu ee 3aJaHNsA, BEIYUCICHISIMH €€ YJICHOB.

O3HakoMIieHHE C TIOHATHEM  IpeAesa  IOCIEeIOBATEIbHOCTH.
O3HakOMJIEeHHE C BBIUYHCJIEHHEM CYMMBbl OECKOHEYHOTO YHCJIOBOTO
psiia Ha MpUMEPe BBIYUCICHUS CYMMbI OECKOHEYHO yOBIBAIOIIEH reo-
METPUUYECKOHN MPOrPECCUH.

Pemenue 3amau Ha npuMeHeHHe (OPMYJBI CYMMbI OECKOHEUHO YObI-
BAIOLIEN F€OMETPUYECKON MPOrpeccun

IlpoussonHass u ee
MNPUMEHEHHUE

O3HakoMIIEHHE C TIOHSITHEM MPOU3BOIHOM.

Uzydenue u GopMyIHpPOBaHHUE €€ MEXAHUYECKOTO U M€OMETPUIECKOTO
CMBICJIA, U3yUEHHE alITOPUTMAa BBIYHCICHHS MPOU3BOAHON Ha IpUMeEpe
BBIUMCJICHUSI MTHOBEHHOW CKOPOCTH W YrJoOBOro kosduimeHTa
KacaTeJbHOM.

CocraBieHne ypaBHEHUS KacaTelnbHOH B 00IIeM BUAE.

YcBoenne mnpasun nuddepeHiupoBanus, TAOMUIBI MPOU3BOIHBIX
3JIEMEHTAapHBIX (YHKIMHA, npuMeHeHue i anuddepeHLnpoBaHMs
(byHKUIMH, COCTABICHNS YPABHEHHS KaCaTEIbHOM.

UzydeHue TeopeM O CBs3M CBOMCTB ()YHKIMM W NPOU3BOAHOM, Qop-




MYJIMPOBKA HX.

[IpoBeneHne ¢ MOMOIIBIO MPOU3BOIHON HCCIENOBaHUs (PYHKIUH, 3a-
TaHHOU (HOPMYJIOH.

YcTaHOBJIEHUE CBS3M CBOMCTB (PYHKLMH M MPOU3BOAHON MO MX Ipa-
buxam.

Ilpumenenue nNpPOU3BONHOM MAJsl PELIEHUs 3a4ad HAa HaXOXICHHE
HanOOJIbIIEr0, HANMEHBLIETO 3HAYSHHSI U HA HAXO)KICHHUE SKCTPeMyMa

ITepBooOpasHast u | O3HaKOMJICHHE C TTOHSITHEM MHTETpaia v epBOOOPasHOM.

UHTEerpan UzydeHue npasuiia BBIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Hrerorona— JleniOanma.
Pemenne 3ama4y Ha CBsA3b MEPBOOOPA3HON U €€ MPOU3BOAHOM, BBIUHC-
JIeHHe IepBOOOPa3HOMN J1sl TaHHON (PYHKLIUH.
Pemenue 3amay Ha NMPUMEHEHHE WHTErpaia il BBIYUCIEHUS (PU3MU-
YECKHUX BEJINYUH U IUIOLAnen

YpaBHeHuUst "

HEPAaBEHCTBA

VYpaBHeHus: u cuctemsl | O3HAKOMIIEHHE C MPOCTEHUIINMU CBENEHUSIMH O KOPHSX anredOpande-

YpaBHEHUI CKMX YPABHEHMI, MOHATUSMH HCCJIENOBAHUS YPABHEHUH U CHUCTEM

Hepasencrsa u cucre-
MBI  HEPAaBEHCTB  C
ABYMA NIEPEMECHHBIMUA

YPaBHEHHUH.

HsyueHne Teopun paBHOCUIBHOCTH YPaBHEHU U ee npuMeHeHus. I1o-
BTOPEHHE 3AIMTUCH PELICHNs] CTAHJAPTHBIX YPAaBHEHUH, MPUEMOB Mpeod-
pa3oBaHMs YPaBHEHUN [JIs1 CBEIEHUA K CTAaHAAPTHOMY YPAaBHEHHIO.
Pemenne paunuoHanbHBIX, HPPALMOHAIBHBIX, [OKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUI U CUCTEM.

Ucnonp3oBanne CBOWCTB U rpadpukoB (YHKIMHA Ui PELICHUs ypaB-
HeHul. [10BTOpeHne OCHOBHBIX IPUEMOB PELIECHUS CUCTEM.

Pemenne ypaBHeHUI ¢ MpUMEHEHHEM BCEX NMPUEMOB (Pa3JIOKEHUS Ha
MHOXKUTEJIM, BBEIEHHUs] HOBBIX HEH3BECTHBIX, IOJCTAHOBKH, rpadu-
YECKOTO METO/IA).

Pemenue cucrem ypaBHEHHH C NMPUMEHEHHEM Pa3JIMYHBIX CIIOCOOOB.
Os3HakomyieHHe ¢ OOLIMMM BOIMpPOCAMU PEIIEHUs HEPABEHCTB U
UCTIONB30BAHUE CBOMCTB W TpadukoB (YHKOUA MpH peLICHUH
HepaBeHCTB. Pellenne HEpaBeHCTB U CHCTEM HEPABEHCTB C
NPUMEHEHHUEM Pa3JIMYHBIX CITIOCOOOB.

IIpumeHeHne MaTeMaTUYECKUX METONOB Ul PELIECHUs COAEPKATENb-
HBIX 3a/1a4 M3 pa3jnyHbIX objacrtedl Hayku W mpakTuku. MHTeprpe-
THUPOBAHUE PE3YJIETATOB C YYETOM PEabHBIX OTPAHUYCHUN

DneMeHTbI
KOMOWHATOPHKH,
TEOPUU BEPOSATHOCTEN
U CTATHCTUKU

OCHOBHBIE OHATHSA
KOMOWHATOPHKH

Uzyuenne mnpaBuia KOMOMHATOPUKM WM TPUMEHEHUE NPU PEIleHUH
KOMOWHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a7ad METOAOM Mepedopa U Mo MpaBHITy
YMHOXEHHUS.

O3HakoMIleHHE C TOHSTHUSMH KOMOWHATOPUKH: Pa3MEINEHUSIMH, CO-
YEeTAaHUSIMH, TePECTaHOBKAaMH M (OpPMyJaMH JJIi UX BbIUHCIICHUSL.
OO0mpsicHeHHe W npUMeHeHne (OPMYJT IJIsl BBIYHUCIICHUS pa3MelleHHHH,
MEePECTAHOBOK U COUETAHUH MPU PELIEHUH 3aa4.

Osnakomnenne ¢ OmHOMOM HbrOTOHa W TpeyrombHukoMm Ilackass.
Pemenre npakTUYECKUX 3a/1a4 C UCHOJb30BAHUEM MOHITHI U NMPABUII




KOMOWHATOPHKH

DneMeHTbI Teopuu | M3yueHue KaacCU4eCKOro ONPEAENeHHs] BEPOSITHOCTH, CBONCTB BEPO-
BEPOSITHOCTEN SITHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEM.
PaccmoTpeHne npuMepoB BBIMUCIECHUs BEPOSITHOCTEN. Pemenue 3anau
HA BBIUHCJIEHUE BEPOSTHOCTEHN COOBITHH
IIpencraBnenue O3HakoMJieHHE C MPEACTaBJICHUEM YHCIOBBIX JAHHBIX U UX XapakTe-
TAHHBIX (Tabnuel, | pUCTHKAMH.

auarpaMMel, rpaduxm)

Pemenne npakTudeckux 3amad Ha OOpaOOTKY YHCIOBBIX JaHHBIX,
BBIYNCJICHHE UX XAPAKTEPUCTHUK

I'eomeTpus

IIpsimMBIE 1 ITOCKOCTH B
MIPOCTPAHCTBE

DopMyIMpPOBKA U NMPUBEACHUE OKA3ATEIbCTB MPU3HAKOB B3aMMHOIO
PacnoyoKeHUs MPSIMBIX U TUIOCKOCTEN. Pacno3HaBaHue Ha 4epTexax U
MOJZIENIAX PA3JIMYHBIX CJIy4aeB B3aUMHOIO PACMOJOKEHHs MPSIMBIX U
MJIOCKOCTEH, apryMEHTUPOBAHHUE CBOUX CyXIeHH. DopmynupoBaHue
OnpeneseHuli, NPU3HAKOB WU CBOWCTB  MAapajuleJIbHBIX U
NEePNEHANKYIAPHBIX INIOCKOCTEHN, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BrinmonHeHne NoCTPOEHUsT YIVIOB MEXAY MPsIMBIMH, NPSIMOH M ILIO-
CKOCTBIO, MEKy MJIOCKOCTSIMH 10 ONMCAHUIO U PACTIO3HABAHUE UX

Ha MOJEJISX.

IIpuMmeHenne MPU3HAKOB U CBOWMCTB PACHOJIOXKEHUS NPSAMBIX U ILIO-
CKOCTEH MPU PELIEeHUN 3aa4.

UzobpakeHne Ha PHCYHKax W KOHCTPYMPOBAHHE HA MOJIENAX Iep-
MEHAUKYJISIPOB M HAKJIOHHBIX K IIOCKOCTH, MPSIMBIX, MapajljieNbHBIX
TJIOCKOCTEH, YIJIOB MEXKAY MpsIMOM M TUIOCKOCTBEO U OOOCHOBaHUE
MOCTPOEHUH.

Pemenne 3amady  Ha  BBIUMCIEHHE TEOMETPUYECKMX  BEJIWYMH.
OrnucelBaHME pacCTOSHUS OT TOYKU JO IUIOCKOCTH, OT MPSAMOH 10
MJIOCKOCTH, MEXAY IIJIOCKOCTSIMH, MEXNy CKPELIMBAOIIUMUCS
NpSMbIMH, MeEXIYy TPOU3BOJBHBIMU (UTypaMH B MPOCTPAHCTBE.
DopMyIMpPOBAaHKME U TOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSAX
(TeopeM CyIecTBOBaHUS, CBOHCTBA).

UzobpakeHne Ha 4epTerkax M MOIEISIX PACCTOSHHUS M OOOCHOBaHHWE
cBOMX cyxaeHud. OmnpeneneHne U BbIUNCIEHHE PACCTOSHUN B IpO-
crpaHctse. llpumenenue GpopmMya u TeOpeM MIaHUMETPUU AJIS perie-
HUs 3a7a4.

O3HakoMJieHHE C MOHATHEM MapajIeNbHOIO MPOEKTUPOBAHUS U €ro
cBoricTBaMU. POPMyJUPOBAHUE TEOPEMBI O IJIOLIAAN OPTOrOHAJIBHOMN
MPOEKLUN MHOTOYTOJIbHUKA.

IIpumenenne Teopun ansi 0OOCHOBAHUS MOCTPOEHUH W BBIYMCIICHUH.
AprymMeHTHUpOBaHHE CBOUX CYXXIEHUH O B3alMHOM pacIOJIOKEHUU
POCTPAHCTBEHHBIX QUTYD

MHororpaHHukH

Onucanne M XapakTepUCTHKA Pa3JIUYHBIX BHUJOB MHOI'OI'DAHHUKOB,
MEPEUNCICHUE UX 3JIEMEHTOB U CBONCTB.

Hzo0pakeHne MHOTOTPAaHHUKOB U BBIMOJIHEHHE MOCTPOCHUSI Ha H30-
Opa’keHUSIX U MOZCIISIX MHOTOIPAaHHHUKOB.

Bruucnenue JUHEHHBIX 3JIEMEHTOB U YIVIOB B NPOCTPAHCTBEHHBIX
KOH(pHUTrypauusx, apryMeHTHPOBaHUE CBOUX CYKIEHUN.
XapakTepucTuka W H300pakeHHE CEYEHUs, pPa3BEPTKHM MHOTOrPaH-
HUKOB, BBIYHCJICHHUE TIOLIAAEH MOBEPXHOCTEM.

[TocTpoenue mpocredmmx cedeHud KyOa, mpusmel, nupamunasl. [Ipu-
MeHEHHE (PAKTOB U CBEACHHUH U3 TNIAHUMETPHH.




O3HakoMIIeHHE C BHIAMU CHUMMETPUH B MPOCTPAHCTBE, (POPMYIIHPO-
BAHHUE OIpPENENEHUH M CBOWCTB. XapaKTEPUCTHKA CHMMETPHUH Tej
BpAllleHUs]  MHOTOIPAHHUKOB.

Ilpumenenne  CBOWCTB ~ CUMMETPUM  IpPU  PELIEHUH  3a7ad.
Ucnonp3zoBanne nmpuoOPETEHHBIX 3HAHUN UL UCCIIEIOBAHUS U MOJe-
JIMPOBAHMS HECJIOXKHBIX 3a7a4.

Hzo0pakeHne OCHOBHBIX MHOT'OTPAHHHKOB U BBITIOJIHEHHE PHCYHKOB
0 yCJIOBUSIM 3a4a4

Tena u mnosepxHOCTH
BpallleHus

O3HakOMJIEHHE C BUIAMHU TeJ BpalleHus, GopMyIHpoBaHUE UX OMpe-
JEJICHUN U CBOWCTB.

DopMyIHpPOBaHHE TEOPEM O CEUEHUH 11apa MIIOCKOCTBIO U MIIOCKOCTH,
KacaTeJbHOH K cepe.

XapakTepucTuka U M300paXCHHUE TeNl BPALISHHs, UX pPa3BEPTKH, Ce-
YEHUSI.

Pewenue 3agau Ha MOCTpOEHHE CEUEHMI, BbIUUCIEHUE IJIMH, PaccTo-
ssHUW, yrios, muowanen. [Iposenenue noka3aTeNbHBIX pacCyKACHHI
MPH PELIEHUH 3a71a4.

IIpumeHnenue CBONMCTB CUMMETPUU MPU PELIEHUU 3a7ad Ha Teja Bpa-
LIEHUSI, KOMOMHALIHIO TEJI.

N3o0paskeHne OCHOBHBIX KPYIJIBIX TN W BBIMOJHEHHE PHUCYHKA IO
yCJIOBHIO 33J1a4H

O3HakOMJIEeHHEe C TOHATHSAMH IUIOIAAN W O0beMa, aKCHUOMaMHu U
CBOWCTBaMHU.

Pemenue 3amau Ha BBIYUCIICHUE TUIOMIANEH TUIOCKUX (UTYD C MpHUMe-
HEHUEM COOTBETCTBYHOIINX (opMyn U (HAaKTOB U3 TUIAHUMETPHU.
HsyyeHune TeopeM O BBIYUCICHUH OOBEMOB MPOCTPAHCTBEHHBIX TEJ,
pelieHue 3aga4 Ha NpUMeHeHne (OpMysT BBIMUCIEHHUS OOBEMOB.
Wsyuenne Gopmyn aisi BBIUUCICHHS TUIOIMIAACH MOBEPXHOCTEH MHO-
TOTPAHHUKOB U TEJI BPALLECHUS.

O3HakoOMJIEHHE C METOAOM BBIUMCIEHUS TIUIOMIAAN TOBEPXHOCTH
chepbl. Pemmenune 3amad Ha BBMUCIICHUE IUIOIMAAECH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJI

Hsmepenus B
reoMeTpun
Koopaunater "
BEKTOPbI

O3HakoMJIeHHE C MOHATHEM BekTopa. M3yueHue nekapToBOl CUCTEMbI
KOOPJAMHAT B IIPOCTPAHCTBE, MOCTPOEHUE MO 3aJaHHBIM KOOPAUHATAM
TOYEK U IJIOCKOCTEH, HaxOXIeHWe KoopAauHaT Touek. HaxoxneHnwue
YpaBHEHHI  OKPYKHOCTH,  Cdepbl, IUIOCKOCTH.  Bbrucnenue
PacCTOSTHUI MEXAY TOUKaMHU.

HsyueHne CBOWMCTB BEKTOPHBIX BEJIMYUH, MPABUJ PA3JIOKEHHs BEK-
TOPOB B TPEXMEPHOM NPOCTPAHCTBE, MPABUJI HAXOXKACHUST KOOPAUHAT
BEKTOpa B MPOCTPAHCTBE, NMPABUJI NEUCTBUI C BEKTOPAMH, 3aJaHHBIMU
KOOPJAMHATAMH.

IIpumenenune Teopuu NpU PELIEHUN 3a/1ad Ha AEHCTBUS C BEKTOPAMH.
HsyueHne ckamsipHOrO NPOU3BENEHMSI BEKTOPOB, BEKTOPHOIO YpaB-
HEHUs NPsAMON U IUIOCKOCTH. IIprMeHeHne Teopun npu peleHuu 3a-
Ja4 Ha ACUCTBUS C BEKTOPaMH, KOOPAWHATHBIM METOJ, NMPUMEHEHUE
BEKTOPOB JUI1 BBIYMCJICHUS] BEJIMYHUH VYIJIOB M PACCTOSTHUM.
O3HakoMJIeHHE C JOKa3aTeNbCTBAMU TEOPEM CTEPEOMETPUU O B3a-
MMHOM DACHOJIOKEHUHM MNPSMBIX M IJIOCKOCTEH C HCMOJIb30BaHUEM
BEKTOPOB




Conep:xaHue y4e0HOro npeamera

BBEJIEHUE
MaremaTuka B HayKe, TEXHHKE, SKOHOMUKE, HHOPMAIIMOHHBIX TEXHOJIOTHSX U IPaK-
THUYECKOW gAesaTenbHOCTH. llenm M 3agayum  M3y4eHHss MATEMaTUKU IPH  OCBOCHUH
cneunansHocreit CIIO.
Pazgen 1 PazButHe OHATHS O YHCIIE.
Tema 1.1 [eiicTButenpHble uncna. [IpubnimkeHHbIe BEIMUCICHHS .
Ienvie wu panuoHanmbHble uucna. JelcTButenbHble umcna.  [IpubnikeHue
IEeHCTBUTENbHBIX YUCEJ KOHEYHBIMH AECATUYHBIMU Apo0sMu. ITpuOnmkeHHbIe BBIYUCIEHHS.
[orpemwrHOCTH NPUOVIKEHHH U BRIMUCICHUH. [IpakTHdeckne nmprueMsl BEIYHCICHUN C
NPUOINKEHHBIMU JaHHBIMH.
Brruncienue 3HaueHU BBIPAKEHUH.
IIpaktrueckoe 3ansTre Ne 1. Apupmernueckue NeiCTBUA Hall YUCIAMH, HAXOXIECHUE
NPUONMKEHHBIX 3HAYEHWH BEJIMYMH W TOTPEINHOCTEH BBIMUCICHUH (aOCOMIOTHOW U
OTHOCHUTEJILHOM ), CPABHEHUE YHCIIOBBIX BbIPAKESHHI.

Tema 1.2 KoMnnekcHsle yncna.

OmnpeneneHust KOMIUIEKCHOTO 4yncia. Anredpandeckas popmMa KOMITJIEKCHOTO YHCHA.
I'eomerpuueckoe n300pakeHHE KOMIUIEKCHBIX uucen.  JIefcTBHA Hajg KOMILIEKCHBIMU
yucnamu B anredbpandeckoit popme. [TokazarenpHast popma komruiekcHOro urcia. @opmyina
Diinepa. JlelicTBUS Hal KOMIUIEKCHBIMH YHCIAMH B IOKasartenabHOU ¢opme. IIpumenenne
KOMILIEKCHBIX YHCEN B pacyere PU3NIECKUX BEJTHUNH.

[Ipaktuyeckoe 3ansatue Ne 2. ['eomeTpuueckoe H300pakeHHUE KOMILIEKCHBIX YHCE.
JleiicTBUe HaJ KOMIUIEKCHBIMH YHCJIaMHU B ajredpandeckoit Gopme.

IIpaktnueckoe 3anstue Ne 3. JlelicTBUE€ HaJd KOMIUIEKCHBIMM YHCJIaMU B
MOKa3aTENIbHON (popMe.

IIpakTnueckoe 3ansatue Ne 4. Pemenue 3aa4 Ha HaX0XKICHUE KOMITJIEKCHBIX KOPHEN
yPaBHEHHH C NeHCTBUTEIBHBIMHA KO3(pPHrmeHTamu.

Paznen 2 YpaBHeHUs1 1 HEpaBEHCTBA

VYpaBHEHUs U CUCTEMBI YpaBHEHUH. PaninoHanbHble ypaBHEHUS! U CUCTEMBI.

PaBHOCUIBHOCTb ypaBHEHUMN, HEPABEHCTB, CUCTEM.

OCHOBHBIE TIPHEMBI UX peLIeHHs (Pa3JIoKeHHEe Ha MHOXKHUTENH, BBEJCHHE HOBBIX HEU3-
BECTHBIX, IOICTAHOBKA, rpaQuecKuii METOx).

Hepasenctsa. PaunonanbHble HepaBeHCTBA. OCHOBHBIE TPUEMbI UX PEIIEHUS.

Ucnonp3oBanue CBOWCTB U rpaguKoB PYHKUNH NMPU PELICHHH YPABHEHUN U HEPABEHCTB.
Meton unTepBasnioB. M300pakeHne Ha KOOPAMHATHOH IUIOCKOCTH MHOXKECTBA PELICHHN
YPaBHEHUN U HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CHCTEM.

IIpumenenne MaTeMaTUYE€CKUX METOMNOB AJIl PELIEHUs COAEPKATENbHBIX 3a4ad U3 pas-
JMYHBIX 00J1acTel HAYKH M MTPAKTHKH.

Hutepnperanus pe3ynbrara, yueT pealbHbIX OTPAaHUYEHUMN.

IlpakTnueckoe 3anarue Ne 5 . KopHu ypaBHeHHI. PaBHOCHUIBHOCTb ypaBHEHUI.
IIpeobpazoBanue ypaBHEHHUH.

IIpaktuyeckoe 3ansTue Ne 6 . PannoHanbHble ypaBHeHUs U HepaBeHCTBa. OCHOBHbBIE
MIPUEMBI UX PELICHMUS.

[IpakTrueckoe 3ansTHe Ne7. Hcmonmp3oBaHHMe CBOHCTB U rpadUKOB (PYHKUUH MPH
pelIeHnN YPaBHEHHI U HEPaBEHCTB . PellleHrne HepaBeHCTB METOIOM HHTEPBAJIOB.

IIpaktuyeckoe 3ansTe Ne§ OcHOBHbIE MpHUEMbl pellleHUs ypaBHeHUN. Perienue
CHUCTEM YPaBHEHMII .



Paznen 3 ®@ynkuuu u rpapuku.

Oyukiun. O6nacTh onpeneneHnss 1 MHOXKECTBO 3HaYeHHH, rpaduk PyHKIHHU, TOCTPOe-
HUe rpaduKoB PyHKLHUH, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.

CroiictBa ¢pyHKIMH. MOHOTOHHOCTB, YETHOCTb, HEYETHOCTb, OIPAaHMYEHHOCTh, MEPUO-
IU4HOCTh. [IpoMekyTKH BO3pacTaHus U yObIBaHMs, HAMOOJbIIEee U HAMMEHbIIEe 3HAUSHIS,
TOUKH 3KcTpemyMa. ['paduueckass maTepnperanms. [lpumepsl (pyHKIMOHATIBHBIX 3aBHUCH-
MOCTEH B peasbHBIX MpoLeccax U SBICHUAX. ApUpMETHUECKHE ONepauy Haa (PYHKLIUIMU.
Cnoxnas ¢pyskums (kommo3uius). IToHsTHe 0 HeMPEePBIBHOCTH (PYHKLIUH.

Obpatubie pynknmn. OO0nacTh onpenenaeHuss U 00JacTh 3HAYSHUI OOPAaTHOU (PYHKITUH.
I'paduk oOpatHO GyHKIHH.

Onpenenenus GyHKIUN, X CBOMCTBA U TpaUKH.

[IpeoOpazosanus rpadukos. [lapanienbHblil MEPEHOC, CUMMETPHSI OTHOCUTENIBHO OcCel
KOOpPAMHAT M CHUMMETPHUS OTHOCHTEJIbHO Hadaja KOOPIWHAT, CUMMETPHSI OTHOCHUTEIBHO
NPSIMOH Y= X, PacTsSKEHUE U CXKAaTHE BIOJIb OCEH KOOPIUHAT.

IIpaktuueckoe 3ansaTue Ne 9 Ilpumepsl 3aBUCUMOCTEN MEXKy NIEPEMEHHBIMU B PEAJIbHBIX
nporeccax M3 CMeXHbIX aucuuiuiiH. Omnpenenenune QyHkuuii. IlocTpoeHne u uTeHHE
rpa¢puKoB PyHKIHH.

IIpaktnueckoe 3ansatue Ne 10 HccnemoBanme ¢ynkiuii. CBoiicTBa JMHEHHOM,
KBaJpaTHYHOW, KYCOUHO-JTMHEHHOW © aApoOHOo-nmuHeiiHOH ¢yHKuui .HenpepbiBHBIE U
nepuoauIecKue PyHKLIUH.

IIpaktrueckoe 3amstue Ne 11 OOparHeie QyHkuun u ux rpaduku. IlpeoOpasoBanus
rpaduka QyHKIHH.

Paznen 4. KopHu, cTeneHu 1 torapugMsl.

Kopnu u crenenu. KopHu HaTypajibHON CTeNeHH U3 yMcia U UX cBoiicTBa. CTeneHu C
palMOHATIbHBIMU MOKa3aTeNsIMU, UX cBoilcTBa. CTeNneHu C AeNCTBUTEIbHBIMU IOKa3aTe-
msivu. Ceoticmea cmenenu ¢ 0elcmeumeibHoIM HOKA3AMeENEM.

Jlorapudm. Jlorapupm uncia. OcHOBHOE JOrapupMUIECKOE TOKAECTBO. JlecaTHUHBIE U
HaTypanbHbie Jjorapudmel [IpaBuna nefictBuii ¢ jorapudpmamu. Ilepexom k HOBOMY
OCHOBAHHUIO.

IIpeobpasoanne anredOpamdeckux BblpaxkeHuH. IIpeoOpasoBaHue panMOHAIBHBIX, HP-
PALMOHATIBHBIX CTETIEHHBIX, MTOKA3aTEeIbHBIX U JIOTAPU(PMHUUECKUX BBIPAKEHUH.

IlpakTnueckoe 3aHaTue Ne 12. BprducieHne u CpaBHEHHE KOpHeW. Brimonnenue
pacyeToB € paguKaIamMHu .

IIpakTnueckoe 3anstue Nel3. Pemenue nppanuoHanbHeix ypasHeHui. Haxoxxnenue
3HAYEHUH CTeNeHeH C pallMOHAIbHBIMU NTOKA3aTESIMH.

IIpakrrueckoe 3ansatue Nel4 CpasHenue creneHeil. [IpeoOpa3zoBanus BbIpaKEHUH,
COZepIKalIUX CTENEHH.

IIpaktuueckoe 3ansaTue Nel5 PemeHne nokasaTenbHbIX YPaBHEHHN

[IpakTrueckoe 3ansaTHe Nel6 IlocTpoeHne rpaduKOB CTEMEHHBIX, MTOKA3ATENbHBIX U
JorapupMIUUecKuX PyHKIHA.

[Ipaktuyeckoe 3amanue Nel7. BpluncieHue ©  CpaBHEHHE  JIOTapU(PMOB.
JlorapupmupoBaHne ¥  TNOTEHUUpPOBaHME  BbIpakeHWH. IIpakTHueckoe  3aHATHE
Ne18 Pemenue norapupMu4eckux ypaBHEHUH.

Pazgen 5. OCHOBBI TPUTTOHOMETPHH.
Tema 5.1 ToxxnecTBeHHBIE TPEOOPA3OBAHHUS
Pannannas mepa yrna. Bpamarensnoe npuxenne. CHHYC, KOCUHYC, TAHT€HC U KOTaH-
reic uucina. OCHOBHbIE TpUIOHOMETpUUECKHE ToxkaecTBa. Popmynbl NpUBENEHUS.
Dopmybl cinoxxeHus. Popmydisl yasoeHus1. POpMy bl MOJIOBUHHOTO YIUIA.
[IpeobpazoBanus MPOCTEHIINX TPUTOHOMETPHUYECKUX BBIPAKEHHI.
IIpeobpasoBanre CyMMbl TPUTOHOMETPHUECKUX (PYHKIMI B MPOU3BENEHUE U MPOU3BEE-



HUSl B CyMMYy. BbIpakeHHe TPUTOHOMETPUYECKHX (PYHKUMH Yepe3 TAHIeHC IMOJIOBHHHOTO
apryMeHTa.

IIpaktuueckoe 3aganue Nel9 PaauanHblil METOn HU3MEPEHUs YIJIOB BpalLleHUs U
CBSI3b C TPagyCHON MEpOH.

IIpaktnueckoe 3amanue Ne20 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA,
(bopMyIIBI CIOKEHUS, YABOCHHUS, PeoOpa30BaHNe CYMMBbI TPUTOHOMETPHUYECKUX (PYHKIMI B
NPOM3BENCHHUE, MPpeodpa3oBaHNe POU3BENCHUS TPHTOHOMETPHUYECKUX (PYHKIIUH B CyMMY.

Tema 5.2 CpolicTBa U rpa kil TPHTOHOMETPHUYECKUX (HYHKIIHHA.
CaoiicTBa u rpaduku CUHyCa, KOCHHYCA, TAHTCHCA U KOTAHT€HCA.

OOGparHble TPUTOHOMETpHUYECKHE (PYHKIIUU: apKCHHYC, apKKOCHHYC, apKTaHIEHC U
APKKOTAaHI€HC YHCIIa

IIpaktrueckoe 3ansTHe Ne21 IloctpoeHue rpadUKOB TPUTOHOMETPUYECKHX
(bYHKIMI C TOMOIIBIO T€OMETPUIECKUX MPEOOPa3OBAHHA.

Tema 5.3 Tpuronomerpuyeckre ypaBHEHHUsI U HEPABEHCTBA.
[IpocTeiie TPUroHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA M CITOCOOBI MX PEIIEHHS.
IIpakTueckoe 3ananue Ne22Pemenne TPUrOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB.

Paznen 6. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A,
Tema 6.1 IlocnenoBaTenbHOCTD, MPEEI MOCAEA0BATEIBHOCTH.

IMocnenosarenprocTH. Cr1OCOOBI 3aJaHUSI U CBOWCTBA YHCIIOBBIX MOCIIEIOBATEIbHOCTEH.
lonamue o npeoene nocnedosamensnocmu. Cyujecmeoeanue npeoena MOHOMOHHOI
oepanuyennoil nocieoosamensrocmy. CyMMHPOBaHHE MOCenOBaTeNbHOCTEH. beckoHeuHO
yObIBarOIIAs TEOMETPUYECKAs! MPOTPECCHS U €€ CYMMa.

[Ipaktuyeckoe 3anstre Ne 23. YwucnoBasi MOCIEAOBATEIHHOCTb, CIOCOOBI €€ 3amaHus,
BBIYMCJICHHS] YJIEHOB MOCIEA0BATEIbHOCTH.

IIpaxkrrueckoe 3anstue Ne 24 Tlpenen mocnenosarenbHOCTH. beckoHeuHO yObIBarommast
reOMETPUYECKast MPOrPECCHsl.

Tema 6.2 IIpousBogHast GyHKIUH.

IIpon3BonHast: MEXaHMYECKUI U T€OMETPUYECKUI CMBICI IPOU3BOAHOM.

YpaBHeHUe KacarenbHOH B obmem Bune. [Ipasmna u dopmynsl nuddepeHunpoBaHms,
TabJuIa MPOU3BOAHBIX 3JIEMEHTAPHBIX (yHKUMHA. MccnenoBaHue (QyHKIUMH C MTOMOIIBIO
npoun3BonHON. HaxoxneHne HanboIbIIero 1 HauMEHbINEro 3HAUYSHUH (yHKIMH.

[Ipaxrrueckoe 3ausTHE No25 HaxoskneHne mpon3BOIHBIX (DYHKIIHI

IIpaktuueckoe 3ananue Ne26lIponsBoaHas: MEXaHUYECKUI U T€OMETPUYECKUM CMBICT
MIPOU3BOJHOM.

IIpaktnueckoe 3ansaTHe Ne 27 Pemenune 3amad Ha HAXOXKACHHE HAWOOJBINETO H
HAMMEHBIIETO 3HAYeHUH (QYHKIIMHI Ha OTPE3Ke.

Tema 6.3 UccnenoBanue QyHKIIUHN ¢ TOMOLIBIO TIPOU3BOIHOM.

IIpu3HaKK MOCTOSIHCTBA, BO3PACTAHUSI U YOBIBAHUS (PYHKIIUU.

OkcrpemyMm ¢yskumu. HccnenoBanume (QyHKIMM Ha 3KCTpeMyM. Brimykiocts u
BOTHYTOCTh Tpaduka ¢QyHKIMM Touku mneperuda. [IpumeHeHHe TPOM3BOAHOH K
uccrnenoBaHnio QyHKIUH U noctpoeHuto rpadukos. [Ipomssoansie oOpaTtHO QyHKIMH U
KOMITO3ULIUH (PYHKIHH.

IIpumepsl UCMONB30BAHMS MPOU3BOMHOW MJIsI HAXOXKIACHHUS HAWIYYIIEro PEIIeHUS B
NPUKJIAIHBIX 3a/1a4ax. Bropas nponsBogHast , €€ reOMeTpHUECKUi 1 PU3NIECKUN CMBICI

Haxosxnenne ckopocTH AJIst porecca 3a1aHHOro GOpMyJioi u rpa KoM

IIpaktuueckoe 3anstue Ne 28. Haxoxknenne HaumOoNbIIero W HAUMEHBIIETO
3HAYEHUS U SKCTPEMAJIbHBIX 3HAYCHHUI (HYHKIIH.



IIpakTrueckoe 3anstue Ne 29IloctpoeHne rpadukoB (GYHKIUH C I[TOMOIIBIO
MIPOU3BOJHOM.
Tema 6.4 HeonpeneneHHbIil HHTErpal.

ITepBooOpazHasi. HeomnpeneneHHbII WHTErpal H €ro CBOWCTBA. Haxoxnenue
HEONpEeNEeNeHHOro uHTerpana. IIpunoskeHne HEONpeneneHHOro HHTErpana K peLIeHUro
MPUKIAAHBIX 3a7a4.

IIpakTueckoe 3anstue Ne 30. Beluncinenue HEONPEAEIEHHBIX HHTErPAJIOB METOAOM
HEMOCPEICTBEHHOIO UHTETPUPOBAHUS U METOOM MOACTAHOBKU.

Tema 6.5 OnpeneneHHbiil HHTErpa

OnpenesneHHblll MHTErpal U ero reomerpudeckuii cmeicia. OCHOBHbIE CBOMCTBa
onpeneneHHoro wuHterpana @®opmyna Herorona-Jleiibuuma. CrocoObl  BBIYUCICHHS
ONpENENIEHHOTr O HHTEerpaa.

Brraucnenue miomanei miockux (GUryp ¢ MOMOINBIO OMPEAENIEHHOrO HHTerpala.
Boeruncnenne o0beMOB Ten BpameHHs. PelneHne NPUKIATHBIX 3aAad € [TOMOIIBIO
orpeneeHHoro nHrerpana. [lpumepsl MpuMeHeHHsT UHTerpaja B (U3NKE U T€OMETPUH.

IlpakTnueckoe 3ansitue Ne 31. Brluucienue OnmpeaesneHHOro MHTErpajga MeTOAOM
HEMOCPEICTBEHHOIO UHTETPUPOBAHUS U METOOM MOACTAHOBKU.

[Mpaktuyeckoe 3anstie Ne 32 . BoraucneHue miomaaei miockux Guryp ¢ moMOIIbIO
ONPENENeHHOrO UHTEerpana.

IlpakTnueckoe 3amatne Ne 33. Pemenue npukiaagHelX 3a7ad C  MOMOLIBIO
ONpENENeHHOr O HHTEerpaa.

Pasgen 7. DJIEMEHTBl KOMBHMHATOPUKH, CTATHCTHKH W TEOPHU
BEPOATHOCTEU

Tema 7.1 DneMeHTHI KOMOUHATOPHKH

OCHOBHBIE 3JIEMEHTBl  KOMOWHATOPHKH: TEPECTAHOBKH, COYETAHUS, Pa3MEIIEHMS.
[Ipumeprl mpocTedmux KOMOWMHATOPHBIX 3amad. OCHOBHbIE 3aaud Ha TOACYET YHCIIA
pa3MelleHHi, MePEeCTaHOBOK, coueTaHuil. Penenue 3ana4 Ha nepedop BapuaHToB. Dopmyia
6uroma HetoToHa. CBoticTBa OMHOMUHANBHBIX KO3 uumenTos. Tpeyronbauk [Tackars.

Ilpaktnueckoe 3aHaTne Ne 34, Pemenue 3anad, CBSA3aHHBIX C IIOJCYETOM 4MCIHA
MEePECTAHOBOK, COUETAHUE, PA3MELICHU.

[IpakTrueckoe 3ansatue Ne 35. IlpaBuna komOuHatopuku. PemeHne KOMOWHATOPHBIX
3a/1a4 ¢ UCTojIp30BaHueM TpeyronbHuka [lackans u Ounoma HetoToHa. [lpuknanabie 3anauu

Tema 7.2 DnemMeHTbl TEOPUU BEPOSTHOCTH.

CaydaiiHoe coOpiTHe W €ro BeposTHOCTb. Kiaccuueckoe ompeneneHne BEPOSTHOCTH.
Teopema cnoxeHNs1 1 YMHOXKEHUSI BEPOSITHOCTEM.

IMonsitue o He3aBUCUMOCTU COOBbITHIA. J{UCKpeTHas ciydaliHash BeIMYWHA, 3aKOH ee
pacnpeneneHus. UucnoBble XapaKTEPUCTUKU AUCKPETHOHN Cay4daiHON Beau4yuHsbl. [loHATHE O
3aKOHE OOJIBIINX YUCEIT.

IIpaktuueckoe 3ansatue Ne 36. Pemenue 3aaa4 CBA3aHHBIX C BBIYUCIECHUEM BEPOSITHOCTH
CITYyYaifHOTO COOBITHSI.

Tema 7.3 DnemMeHTbl MaTEMaTUYECKON CTATUCTUKHU

IIpencraBnenne naHHbIX (TaOaMUBL, AUAarpaMMel, TpaduKu), TeHEpadbHas COBOKYII-
HOCTB, BBIOOpPKA, cpenHee apudpmerndeckoe, menuana. IloHsaTue o 3amauax MaTeMaTHUECKON
CTaTUCTHUKH.

IlpakTnueckoe 3anstue Ne 37. PemleHune npakTUYeCKUX 3anad C MNPUMEHEHHUEM
BEPOSITHOCTHBIX METOJIOB.
IIpaktuueckoe 3aHatue Ne 38. Pemenue npukiansHeix 3aaad. lIpeacraBnenue



YHUCJIOBBIX JAHHBIX.

[IpakTrueckoe 3ansatue Ne 39, Hcrtopust pa3BUTHS KOMOMHATOPHKH, TEOPUH
BEPOSITHOCTEH M MAaTeMaTHYeCKOM CTaTUCTHKHM W HX pPOJb B Pa3HUYHBIX cdepax
YEJI0BEUECKON JKU3HEAESTENbHOCTH

Pazpen 8 IIPAMBIE U IINIOCKOCTH B ITPOCTPAHCTBE

Tema 8.1 HauanbHble NOHATUS cTepeoMeTpuH. B3anMHOE pacnosokeHne NpsIMbIX U
TJIOCKOCTEN B MPOCTPAHCTBE.

AKCHOMBI CTEpEOMETPUHN U MpPOCTEHIINe CIeACTBUS U3 HUX. B3auMHOe pacnonoskeHue
IBYX NpPsMBIX B MPOCTPAHCTBE. YIroJ MexAy NOpsmeIMH. llapannensHOCTp npsAMoON u
MJIOCKOCTH, MapajuIeIbHOCTb IUIOCKOCTEH. llepneHaukynsapHOCT OPsMOM MU IMIIOCKOCTH.
IlepnieHUKyYISApP U HAKJIIOHHASA. YTOJI MEXAY NPSIMON U INIOCKOCTBIO. Teopemel O B3aUMHOM
PacHoNIOXKEHUN NPsAMON U IUIOCKOCTU. Teopema O Tpex nepneHaukyssipax. JlByrpaHHbII
yrod. Yroa Mexay MmIoCKocTAMU. IleprneHauKkyasipHOCTb IBYX MIIOCKOCTEN.

I'eomerpuueckue mpeoOpa3oBaHUsl MPOCTPAHCTBA: MAPAIICIbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IIJIOCKOCTH.

[MapannensHoe mpoexTupoBanue. [lnowade opmozonanvnoili npoexyuu. W3obpaxeHne
NPOCTPAHCTBEHHBIX QUTYP.

IIpaktnueckoe 3anaTue Ne 40 IIpusHaku B3aMMHOIO PacloOOKEHUS NPSIMBIX. Y IO
MeXAY NpsMbIMU. B3auMHOe pacnosoxeHne NpsIMbIX U MJIOCKOCTEN. .

Ilpaktnueckoe 3ansitue Ne 41 IleprneHaUKYsIp U HAKJIOHHAs K IUIOCKOCTH. YTOJ
MEXKAY NPSIMOH U MJIOCKOCTBIO.

IlpakTnueckoe 3anarue Ne 42 TeopeMbl O B3aUMHOM PACHOJOXKEHUM NPIMON U
MJIOCKOCTH. Teopema O Tpex NeprneHauKyIspax.

IlpakTnueckoe 3ansitue Ne 43 IIpusHaku ©  CBOMCTBA NAPAJJIENBHBIX U
NEePNEHANKYIAPHBIX MIOCKOCTEH.

IlpakTnueckoe 3ansatue Ne 44 PaccrosiHHe OT TOYKU AO IUIOCKOCTH, OT HPSIMOM IO
MJIOCKOCTH, PACCTOSTHUE MEXKAY IUIOCKOCTSIMU, MEXKAY CKPEIIMBAKOIIUMUCA MPSAMBIMH,
MEXKIY MPON3BOJBHBIMHU (PUTYypaMH B IPOCTPAHCTBE.

Ilpaktuueckoe 3amarue Ne 45 IlapannenbHoe NPOEKTHPOBAHHWE M €r0 CBOMCTBA.
[Tnomaar opToroHaapbHON mpoekuuu. M3o0pakeHne mpoCTpaHCTBEHHBIX (QUTYD.

Paznen 9.MHOrorpaHHUKY U KPyTJble Tema.
Bepunel, pebpa, rpann MHOrorpanHuka. Passeprka. MHOrorpansbie yriibl. Beimykiibie
MHOTOrpaHHuky. Teopema Ditnepa.
IIpusma. Ilpsmas u umaxronnas npusma. IlpasunbHas npusma. Ilapamnenenunen. Ky6.
IIupamuna. IlpasunpHas nupamuna. Y ceueHHas nupamuna. Terpasap.
Cummerpun B ky0e, B mapajuleliennuIieae, B MpU3Me U MupaMuse.
Ceuenus xy0a, MPU3MBbI U TUPAMUABL.
[IpencraBneHre O MpaBUIBHBIX MHOTOTPaHHHUKAX (TeTpasape, Kybe, OKTa’ape, monae-
Ka3pe U UKOCA3APE).
[Ipaktrueckoe 3ansaTre Ne 46 Pa3nuyHble BUIBI MHOTOTPaHHUKOB. VX n300pakeHus.
Ceuenusi, pa3BepTKU MHOTOTPAaHHUKOB.
IIpaxriueckoe 3anstrie Ne 47 Pernenue 3a1a4 Ha HAXOXKIEHHE 3IEMEHTOB MHOTOIPAHHHKOB..
IIpaktuyeckoe 3anstue Ne 48 Bunbl cummerpuil B mnpocTpaHcTtse. CUMMeETpHs
MHOTOTPaHHHUKOB. Pemnenust 3aaq Ha reOMeTpruiecKue mpeoOpa3oBaHmsl MPOCTPAHCTBA.

Tema 9.2. Tena u NOBEPXHOCTH BpaLIEHUS.

ITosepxnocTp BpaweHus. Teno Bpamenus. LlunuHap u koHyC. YCEUEHHBI KOHYC.
OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTD, 00Opasyomas, passeprka. CeueHust LUINHAPA U
KOHYyCa IIOCKOCTBI0. OCeBbIe CeUeHUsl U CEUeHUs, MapajliebHble OCHOBAHUIO.



IMlap u cdepa. BzaumHOe pacmojokeHue IIOCKOCTH W mapa. KacarenbHas
TJIOCKOCTH K cepe.

IIpakTnueckoe 3anstue Ne 49Pemenne 3a1a4 Ha HAXOXKIEHHE OCHOBHBIX 3JIEMEHTOB
LUJIUHAPA, KOHYyCA, 1apa.

Tema 9.3 U3mepeHust B reOMETpUH. .

O6beMm u ero usmepenue. Materpanbhas popmyna odbema.

Dopmysel 00beMa Kyba, MPSMOYTOJbHOTO MapauleeuIieaa, NpU3Mbl, LFIHHIPA.
Dopmynel 00beMa mUpaMuAbl U KoHyca. 1lnomanp MOBEPXHOCTH T€OMETPUUECKOTO Tea.
I1nomans NOBEPXHOCTH MPU3MBI, MUPAMHUIBL.

@DopMyJbl TJIOMIAN TOBEPXHOCTEH HUIMHApPA W KoHyca Dopmynbl oObeMa Imapa u

iomanu chepsl.

[Tonobue Ten. OTHOLIEHUS TUIOIIAIeH TIOBEPXHOCTEH U 0OBEMOB MOAOOHBIX TEJ
[IpakTrueckoe 3ausTHE Ne 50. Brruncnenne 00beMOB T€OMETPHUYECKUX TET.
IlpakTnueckoe 3amstue Ne 51,  Brpiuucnenue miomaned  NOBEPXHOCTEH

reOMEeTPUYECKUX Tell.

[Ipaxrrueckoe 3ausTHE Ne 52 Beruucnenue miomanei 1 00beMOB MOTOOHBIX TEJ.

Paznen 10. KOOPIUHATHBI U BEKTOPBI.

[IpsiMoyronpHast (nekapToBa) cUCTEMa KOOPAMHAT B MPOCTpaHCTBE. Dopmyna paccTos-
HUSI MEXKIY IBYMsI TOYKaMU. Y paBHEHUS CEepbl, MIOCKOCTH U TPSIMOH.

BexTopel. Monynbe BekTopa. PaBeHcTBO BekTOpoB. CllOK€HHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3znoxkeHne BEKTOpa MO HAMPABJICHUSAM. Y TOJ MEXAY ABYMSI BEKTOPAMH.
IIpoexnus BekTopa Ha ockb. Koopnunars! Bektopa. CkansipHOE POU3BEAEHHE BEKTOPOB.

Hcnonb3oBaHue KOOPAWHAT U BEKTOPOB MPHU PELIEHUH MAaTEMATHUYECKUX U MPUKIAAHBIX
3a4ad4.

IIpaktuueckoe 3anstue Ne 53 Bekropwl. [leiicTBusi ¢ Bektopamu. [lexkapTroBa cucrema
KOOpPAWHAT B IPOCTPAHCTBE.

[Mpaktuyeckoe 3amstue Ne 54, VpaBHeHHE OKpPYKHOCTH, C(epbl, TUIOCKOCTH.
Paccrosinne mexay Toukamu. JIefHCTBUSA ¢ BEKTOpPaMH, 3aAaHHBIMA KOOPJAWHATAMMU.

[Ipaktuueckoe 3amsitue Ne 55 CkamsspHoe mnpou3BeneHHe BEeKTOPOB. BekropHoe
ypaBHEHHUE MPSAMON U MIIOCKOCTH. M Cronb30BaHne BEKTOPOB MPU JOKA3ATEIbCTBE TEOPEM
CTEPEOMETPHH.



Ha3BaHuve pa3fenosB u Tem

BeepneHve

1.Pa3BuTHe NOHATUSA O YnUCne

2.YpaBHEeHWs N HepaBeHCTBa

3.PyHKUMK 1 rpadnkn

4.KopHu, cTeneHn n norapugmsl

5.0CHOBbI TPUTOHOMETPUMN

6.Hauana matemaTnyeckoro aHanusa

7.KombuHaTopuka, ctaTucTmka u
Teopus BepPOATHOCTel

8.MpsiMble 1 NNOCKOCTU B
npocTpaHcTBe

9.MHOrorpaHHuKM u Kpyrible Tena
10.KoopAmnHatbl 1 BEKTOPb!

MToro

MpomMexyTouHast atTecTauus B JopMe sK3ameHa
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24 14 10

8 3 5

113 64 49

naéop

aTopH
ble

3aHAT
nsi

WNHAMB

nayan

bHbI

npoek
T



BUJIbI CAMOCTOSITEJIBHOI PABOTHI CTYJAEHTOB

Ne Haumenosanue pasaenosu | Komdectso Buas! paboTsr
/n TEM 4aC0B
Beenenue
1 PasBurue NOHATHSA O YUCTE 6 Co31aTh MPE3CHTANUIO HA OJHY U3 TCM
«HcTopus MPOUCXOKACHHA KOMILICKCHOTO
yncnay uan «cTopud pa3BUTHS YUCIA»
2 YpaBHEHUA U HEPABCHCTBA 6 IToAroToBKA BBICTYILUICHHUH, JOKJIAAOB,
pedeparos, 3cce C HCIOJIb30BAHIEM
HH(QOPMAIMOHHBIX TEXHOJIOTHH
3 OyHKwH 1 rpadukn 6 H3rotoButh MOAETH TPUTOHOMETPHUECKOTO
KpyTa.
BomonauTs Tpadiieckyo  padory «Ipaduxn
TPUTOHOMETPHUCCKUX (DYHKIHID».
BomonauTs Tpadiieckyo  padory «Ipadukm
TPUTOHOMETPHUYCCKUX (DYHKIHMI». BRIMOTHATE
TeCT «TPHrOHOMETPHYECKHE YPABHCHHSD)
4 Kophu, crencHu u 14 IloaroToBka BBICTYIUICHUH, JOKIAI0B,
norapu(Mbl pedeparos, 3cce C HCHOIb30BAHUEM
HH(QOPMAIMOHHBIX TEXHOJIOTHH
5 OCHOBBI TPHTOHOMETPHH 8 IToAroToBKA BBICTYILUICHHUMN, JOKJIAAOB,
pedeparos, 3cce C HCIOIb30BAHIEM
HHQOPMAIMOHHBIX TEXHOJIOTHH
6 Hauama MaTreMaTHIeCKOTO 23 IToaroToBka BBICTYIUICHHH, JOKIAI0B,
aHanmsa pedeparos, 3cce C HCIOIb30BAHUEM
HHQOPMAIMOHHBIX TEXHOJIOTHH
7 KombOunaropuka, 10 Co3math mpescHTAUMI0 «IEMEHTHI
CTATHCTHKA H TEOPHA KOMOHHATOPHKI
BEPOATHOCTEH [Noarorosurs coodmienune «Mcropus
MPOUCXOKACHUA TCOPUH BEPOATHOCTEN» HITH
€037aTh TPE3CHTALMIO « JJICMCHTHI
MAaTEeMATHYCCKON CTATHCTHKI
8 IIpsamble 1 MIOCKOCTH B 10 IMoaroToButh pedepar Mo TEME «
MPOCTPAHCTBE IMapanneabHOe MPOCKTHPOBAHUE H €TO
CBOICTBA»
Pemmuts 3agaun mo teme «llepneHIuKymap u
HAKJIOHHAS
9 MHororpaHHuky u Kpyriase | 13 IToAroToBKA BBICTYILUICHHMN, JOKJIAAOB,
TeNna pedeparos, 3cce C HCIOJIb30BAHIEM
HH(QOPMAIMOHHBIX TEXHOJIOTHH
10 KoopnuHAThI B BEKTOPBI 3 CocraBuTs BOIpOCH! 10 TeMe «BekTopbny
BBIMOTHUTE TOMAITHIOK) KOHTPOIBHYIO paboTy
«BexTopsD»
HUTOI'O 99




Y4eOHO-MeToAnYeCKOe U MAaTePHATbHO-TEXHHYECKoe ol0ecneveHue
00pa30BaTeILHOTO MpoLecca

Peanuzanus y4eOHOro npeamera  TpeOyer HaJIM4ne B
npo(ecCuoHaIbHON 00pa30BaTENbHON OpraHu3aluy, peaausyromei oopa3oBa-
TEJNBHYIO MPOTPaMMy CPEAHEro o0mero o0pa3oBaHus B MPEIENaxX OCBOCHUS
OI1OIT CTIO na 6a3e OCHOBHOro 0O0IIEro oOpa3oBaHus, y4eOHOro KaOMHETA
MareMartuku.

[Tomemienne  kaOuMHETa  JODKHO — YAOBJIETBOPATH  TPEOOBAHUSAM
CaHuTapHO-3MUAIEMUOJOTHYECKUX TTpaBuil 1 HOpMaTuBoB (CanlluH 2.4.2 No
178-02) m OBITh OCHAIICHO CHCHUAIM3UPOBAHHOM ydeOHOU MeOenbo U
CpeaCcTBaMM OOYYEHHMsI, JOCTATOYHBIMH U BBINOJHEHUS TPEOOBAHWH K
YPOBHIO OATOTOBKHA 00YYarOIINXCS.

O6opynoBanue yueOHOTro KaOuHeTa:
® T0CAJOYHBIC MECTA MO KOJIMYECTBY OOYUAFOIIAXCS;
padouee MECTO PENoaaBaTEeNs,
mkagbl U XPAaHEHUsT TOCOOMIA;
KOMIUIEKT Y4€OHO-METOAMYECKON TOKYMEHTALAN,
HarNAHBIE TOCOOUS (KOMIUIEKTHI YUEOHBIX TAOJHIL, TUIAKATOB,
HNOPTPETOB BHIAIOUINXCS YUCHBIX-MATEMATUKOB U JP. );

Koanexkuusi itupoBbIX 00pa30BaTeJIbLHBIX PeCypCoB:
® SJICKTPOHHBIC BUACOMATEPUAIBI.

Nudopmanuonnoe odecnevyenue 00y4eHusl.

Ilepeyens pexomeHayembix Y4ieOHbIX u3aaHuii, HHTEpHeT-pecypcos,
JAOIOJTHHUTEIBHOMN JIUTEPATYPhI

OcHoBHasi auTEeparypa

1. Anre6pa m Hauana Mmaremarnyeckoro aHanusa. 10-11 kmaccer /IILA.
AmmmoB, FO.M. Kossarun, M.B. Tkaues.- M.: IIpoceemenue, 2012r.

2. Maremaruka: anreOpa ¥ Hayaia MaTeMaTHYECKOTO aHAJIM3a, TEOMETPHSI.
I'eomerpus. 10-11 knaccer /JI.C. AtanacsH u p.- M.: [TpocsenieHue,
2013r.

3. Maremaruka: aireOpa v Hayajla MaTEMATHYECKOTO aHAITN3a, TEOMETPUS
I'eomerpus. 10-11 knaccel JI.C. AtanacsH u jp.- M.: [TpocsenieHue,
2014r.

4. JlapasH A.A. Marematuka.- M.: ®OPYM, 2014r.



