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ITporpamma paspaborana Ha ochose Tpebosanuit ®I'OC cpeasero obuero
obpazoBanus, NPeIBIBIAEMBIX K CTPYKTYpe, COJACPKAHHIO M  pesy/bTaTaM
ocBoeHmsi  yuebHOM  gHcUMMAMHEL  «Matematnka: anrebpa M Hadaid
MATEMATHYECKOI0 AHANN3a; TEOMETPHA», ¥ B COOTBETCTBHU ¢ PexomeHpalmamu
No OopraHmsauMy MnonyueHus cpeadero obinero ofpasopaHus B [peaenax
ocBoenns  00pa3oBaTeNbHLIX  MPOrpaMyM  CPefHero  npodecCHOHAILHOTO
ofpazosanus Ha Oaze ocHoBHOro ofuero ofpaszopaHud ¢ yderom TpeGoBaHHi
(henepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTENbHLIX CTAHAAPTOB M MOIyHaemoii
npod)eccHH WIH CHEHHaNbHOCTH Cpeasero mnpodeccHonanbHoro obpazosanus
(maceMo  [lemapraMenTa rocylapcTBEHHOW TMONHTHKH B cepe NOArOTOBKH
pabounx xanpos u IO Munobprayxu Poccuu ot 17.03.2015 Ne 06-259,
nporokon Ne3 or 25 masx  2017r.), npHMepHBIMH  IIporpaMmMamu
obuieobpazoBarenbHbiX  YU4eOHBIX — AMCUMIAMH Uit OPO(ECCHOHANbHbIX
oOpazoBaTenbHbIX oprannzaunii (2015r.)

Oprauuszauusi-pazpadoruunx: ['ocynapcrsernoe GiomKeTHOe MpodheccHoHanbHoe
obpasoBarensHoe yUpexeHue «Kabapauso-bankapckuii TOProso-

TeXHOJOTHYECKHH KOIIeIK».

Paspaborunk: Abaesa E.Jl. — npenogasarens [bIIOY «KBTTK».
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IMosicHMTeIbHAS 3aIUCKA

[Iporpamma  obmieoOpazoBaTenbHOM — yuyeOHOM — mucuurmumHa — OJ(11.04
«MatemaTrka: anarebpa W Hadaja MaTEeMAaTUYECKOTO aHAlln3a; TEeOMETPHUS»
npennasHaueHa i usydeHus B ['BIIOY «KBTTK» Ha 6a3ze ocHOBHOro o0uiero
o0Opa3oBaHus MPU MOATOTOBKE CHEIUATMCTOB CPEJHErO 3BEHA MO CIEeNHUATbHOCTH
cpeadero  mpodeccuoHanpHoro  oopazoBanust  43.02.15 TloBapckoe wu
KOHJUTEPCKOE JIETO.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero ooduero
o0pa3oBaHMs, TPEABIBIIEMBIX K CTPYKType, COACPKAHHUIO U pe3ysbTaTaM
OCBOeHHMS  yueOHOW  auciumiauHbl «MaTtemaruka», B COOTBETCTBUU  C
PexomeHmanusMu 1Mo OpraHu3aliy MONYYSHHs CPEHET0 OOIIeT0 00pa30BaHuUs B
npenenax OCBOCHUS 00pa3oBaTEIbHBIX MPOrPaMM CPEIHETO MPOo(ecCHOHATHLHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO 00IIEero oOpa3oBaHUS C Y4YETOM TpeOOBaHMIA
(denepanbHBIX TOCYIapCTBEHHBIX 00pPa30BaTEIbHBIX CTAHAAPTOB U TOTy4aeMOWM
npodeccur WM CHENHUATBbHOCTH CpeIHEro MnpodecCHOHATBHOTO 00pa30BaHUS
(mucemo [lemapTtameHTa TOCYHapCTBEHHOW TMOJUTUKA B cdepe MNOATOTOBKHU
pabounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

ConepxanuenporpammbiOJII1.04  «Marematuka: anrebpa u  Hauaja
MaTEeMaTUYeCKOTO aHalKn3a; TEeOMETPHUS»HAMPABICHOHAOCTIKEHUECTIEYIOITIX
neJien:

eoOccrieueHrEe C(POPMHUPOBAHHOCTH TIPEJCTABICHHH O  COILMAJIBHBIX,
KyJIbTYPHBIX HUCTOPUUECKHIX (DaKTOPAXCTAHOBICHUAMATEMATHKY;

so0OccrieueHre CHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHYECKOTO |
MaTeMaTH4eCKOT OMBIIUICHHUS;

soOecmeueHne CHOPMUPOBAHHOCTH YMEHHUH MPUMEHSATH IOJyYCHHBIE 3HAHUS
NpH pelICHUHUPA3INYHbIX3a/1a4;

e0OccrieueHre CHOPMUPOBAHHOCTU TMPEACTABICHUM O MaTeMaTHKE KaK 4acTH
00111€9eT0BeYeCKONKYIbTYPBL, YHUBEPCAIbHOMSI3bIKEHAYKH, TO3BOJISIOIIEMOITUCHI

BaTbHHU3Yy4aTbPCAJIbHBICIIPOLCCChIUABICHUA.



OBIIASIXAPAKTEPUCTUKAYUYEBHOMJIUCITATIINHBI

OJI1.04 «MatemaTuka: ajiredpa 1 Ha4YaJla MaTEeMATHYECKOI0 AaHAJIN3A;

reoMeTpus»

Marematuka  sBaseTrcss  (pyHIaMeHTanbHOM — 00uieoOpa3oBaTeIbHOM
TUCITUTUTMHONW ~ COCITOKMBIIMMCSL ~ YCTOWYMBBIM ~ COAICp)KAaHMEM M OOIIMMHU
TpeOOBAHUAMHU K TIOATOTOBKE 00YyYaIOLIUXCS.

OO0mumenenMu3y4eHuIMaTeMaTHKU TP TUIIHOHHOPEATU3YIOTCIBUCTHIPEXHA
TIPABJICHHSIX :

1) oOieenpencTaBIeHUEOONICIXUMETOTaXMATEMATHKH;

2)  UMHTEIUICKTyaJIbHOCPA3BUTHC,

3)  OBJIaJICHUECHEOOXOIMMBIMUKOHKPETHBIMU3HAHUSIMUHYM CHHUSIMU;
4)  BOCIHTATEJIbHOEBO3JICHCTBUE.

N3ydyenne maremartuku Kak npopuibHOM o001eo0pazoBaTenbHON yueOHOM
JUCIMIUIMHBL, YU ThIBAIOLIEHCIIENIN(PUKYOCBAaUBAEMBIXCTYACHTAMU JTAaHHOMN
cneruanbHocTu CIIO,00ecnieunBaercs:

¢ BELIOOPOMPA3TUYHBIXII0/1X0/I0BKBBEIEHUIOOCHOBHBIXTIOHATHI;

eopMupoBaHMEM  CHCTEMbl  y4yeOHBIX  3aJaHHii,  00eCIeYrBaOIINX
3 PEeKTUBHOE OCYIIECTBICHHUEBLIOPAHHBIXIICICBBIXYCTAHOBOK;

¢ 000TaIEHNEMCIIEKTPACTUIIC Y UeOHOM 1eATeTbHOCTU3aCUETCOTIaCOBAHUS
CBEYIIUMUEATETbHOCTHBIMUXaPAKTEPUCTUKAMUBBIOPAHHON CIIEIIMATBLHOCTH.

[IpodunpHascoCTaBIAIOMASOTPAKACTCABTPEOOBAHMSAXKITOATOTOBKEOO yUarOIH
XCSIBUACTH:

00 1IeHCHCTEMBI3HAHUI: COJIEPKATETbHBICTIPUMEPBIACIIONB30BAHUIMATEMATHYE
CKUXUACHIMETOIOBBIPOECCHOHATBHOUIEATETHHOCTH;

e YMEHHUI:pa3TMUIUeBYPOBHETPEOOBAHUNKCIIOKHOCTUITPHUMEHIEMBIXAITOPUTM
OB;

eTIPAKTUYECKOTO HCIOJNB30BAHUS MPUOOPETEHHBIX 3HAHUW W  yMEHHH:
WHIVBHUIYAIFHOTO Y4EOHOTO OTBITa B TIOCTPOCHHH MAaTEMaTUYECKUX MOJIETICH,
BBITIOJTHEHUH UCCIIEA0BATEIbCKUXITIPOSKTOB.

Conepxanue y4yeOHOM JIUCHUILIMHBI pa3padOTAaHO B COOTBETCTBUU C
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OCHOBHBIMHU COZIEPKATEIbHBIMUIMHUSIMUOOyUCHUSIMATEMATHKE :

easireOpanyeckasl JIMHUSA, BKIIOYAIOIIAsl CHUCTEMAaTH3alMI0 CBEJIECHUU O
quCliax;
M3YUYE€HUECHOBBIXHOOO00IIIEHUEpaHEEU3yUEHHBIXOTIEpaIINii(BO3BEICHUEBCTENICHD,
W3BJICUCHUE KOPHSI, JorapudMUpoBaHue, CUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC
noOpaTHBIE K HUM); M3YYCHHE HOBBIX BHUJIOB UYHMCIOBBIX BBIPAXKECHUNA U (HOPMYI;
COBEPIICHCTBOBAHUETPAKTUYECKUX HABBIKOBUBBIUUCIIUTEILHOUKY I TYPBI, PACIIUPEH
el COBEPIICHCTBOBAaHHE aire0pamvyeckoro ammapara, CQOOPMUPOBAHHOTO B
OCHOBHOMIIIKOJIE, UETONTPUMEHEHUEKPEIICHUIOMAaTeMaTHYECKUXUTTPUKITATHBIX3a
nad;

e TCOPETUKO-(DYHKIMOHATbHAS JIMHUSA, BKIIOYAONMAsS CHCTEMATU3AIUI0 U
paclIMpeHuecBeIeHu 0 (QYHKIUAX, COBEPIICHCTBOBAHUE TPpaPUUECKUX YMEHHUIA;
3HAKOMCTBO
COCHOBHBIMUUAESIMUUMETOIAMUMATEMATHYECKOT0aHATN3aBO0HEME,TTO3BOJISIO 1]
eM  HCCleloBaTh  dJJeMEeHTapHble  (QYHKIMM W pemarh  [pocTeiime
reoMeTpuueckue,hu3nuecKueupyruenpuKiaHbe3a1aquu;

« INHUSYPAaBHEHUNMHEPABEHCTB,0CHOBAHHASHAIIOCTPOCHUUUUCCIIEIOBAHUMMATE
MaTHYECKIUXMOIeNei, lTepeceKarommasicsacanre0pandyeckonuTeopeTHKoO -
(YHKIMOHATLHOUIMHUSMUA W BKIIOYAIOIIAs pPAa3BUTHE M COBEPIICHCTBOBAHME
TEXHUKH
anredpanvecKuxnpeodpa3oBaHUHAIAPEIICHNS yPaBHEHU I, HEPABEHCTBUCUCTEM; popM
MPOBAHNECTIOCOOHOCTUCTPOUTHUUCCIIEIOBATHIIPOCTEHIITEMATEMATHYECKHEMOIEIHIT
pUpeIIeHUUITPUKIAAHBIX3a/1a4,3a]a4YN3CMEKHBIXUCTICIINATbHBIXTUCLIUTUINH;

eTE€OMETpUYECKAs JIMHUSA, BKIIOYAIOUIAs HATJSAHbIE [PEICTABICHUS O
MPOCTPAHCTBEHHBIX PUTYPAXUN3YUSHUEHXCBOUCTB, pOPMUPOBAHUEHPA3BUTUETIPOCTP
aHCTBEHHOT0BOOOPaKEH M, Pa3BUTHECTIOCOO0BI€OMETPUUECKUXU3MEPEHUN, KOOPIUH
aTHOTOMBEKTOPHOTOMETOIOBIISIPEIICHUSIMATEMATHUECKU X UTTPUKITATHBIX3a/1a4;

 CTOXACTUYECKASTNHNSA,0CHOBAHHASHAPA3BUTUMKOMOMHATOPH BIXYMEHUI, TPEIC
TaBJIEHUUOBEPOATHOCTHO-

CTaTUCTUYICCKHNX3aKOHOMCPHOCTAXOKPYKAIOMICTOMHKPA.
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N3yuenneoOieoopa3zoBarenbHOydeOHOMANCTUITTUHBI«MaTeMaTrKa»3aB
epiaeTcs
MO/IBEICHUEMUTOTOBB(HOPMEIK3aMEHABPAMKAXIIPOMEKYTOUHONATTECTAIIMUCTY ICHT

oBB nporecce ocoenus [IICC3 43.02.15 [Moapckoe 1 KOHAUTEPCKOE JIEII0.

MectoO/I1.04«MaTemaTHKa: ajredpa 1 Ha4aJIa MAaTEMaTHYECKOI0

aHAJIN3a; TeOMeTpHUs» B Y4eOHOM IJIaHe.

Vuebnas gucuumiumaa OJ[1.04 «Marematuka: anrebpa u Hayaia
MATEMaTUYECKOT0  aHAJIM3a;T€OMETpUs»  SBISAETCS  y4eOHBIM  MPEIMETOM
o0s3aTenbHOM mpeaMeTHo obnactu «Marematuka u uHbopmarukay PIrOC
CpeIHEro001Iero 00pa3oBaHusl.

Vuebnas jgucnumiaumaa OJII11.04 «Martematuka: anrebpa W Hadvaia
MaTEMaTUYECKOT0 aHalu3a;reOMEeTpUs» Hu3ydaeTcss B 00I11eo0pa3oBaTeIbHOM
mukie ['BIIOY «KBTTK» na ©6a3e ocHOBHOTrO o00miero oOpa3oBaHUsI C
nosrydeHueM obmiero ob6pazoBanus  (IITICC3) 43.02.15 TIloBapckoe wu

KOHIHUTCPCKOC ICJIO.



Pe3yabTaThl ocBOeHUsA, (POPMBI U METOAbI KOHTPOJISA
OJII.04«MatemaTnka: ajredpa ¥ HaUAJIA MATEMATHYECKOT0 AaHAJIN3A;

reoMeTpus)

OcBoenue  coxepkaHusi  yuyeOHOM  aucuMmuiuHbl  «MareMaTtuka

obecrieunBaeT JAOCTHKCHHUEC CTYACHTAaMU CICAYIOIHNX PE3YJIbTATOB!:

JIMYHOCTHBIX:
JI1-chhopMHpPOBAHHOCTH MPEICTABIICHUN O MAaTEMATUKE KaK YHHBEPCAITBEHOM
SI3BIKE HAYKH, CPEJICTBE MOJICIIMPOBAHUS SBJIICHUN U MIPOIIECCOB, UACIX U
METOJIaX MaTeMaTHKH;
JI2-nnoHMMaHUE 3HAYUMOCTH MaTeMaTHKH JUIsl HAYYHO-TEXHUYECKOTO Iporpecca,
c(hOpPMHPOBAHHOCThH OTHOIICHHS K MaTEMAaTHUKE KaK K 4acTH 00IIEeYCIIOBEYCCKOM
KyJbTYPBI YEPE3 3HAKOMCTBO C UCTOPUEH Pa3BUTHUSI MATEMATUKH, SBOJTIOIIUEH
MaTEMaTUYECKUX UJICH;
JI3-pa3BuUTHE TOTUYECKOTO MBIILIEHHUS, TPOCTPAHCTBEHHOT'O BOOOpaXKEHUS,
ANTOPUTMUYECKON KYJIBTYPbI, KPHTUUHOCTH MBIIIJICHUS] HA YPOBHE,
HEoOXoauMOM TS OyayIieit mpodeccrnoHaabHON AeATeTbHOCTH, IS
IIPOJIOKEHUST 00pa30BaHUs M CaMOOOpa30BaHMUS;
JI4-oBnanieHre MaTeMaTUYECKUMH 3HAHUSIMHA U YMEHUSIMU, HEOOXOIUMBIMU B
MOBCEIHEBHOM JKU3HU, /I OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYUHBIX
JUCIUTUIMH U JUCIUTUINH MPOo¢GeCCHOHANBHOTO UK, JIJIS TIOTyYeHUs
o0Opa3oBaHus B 00J1acTAX, HE TPEOYIOMINX YTIITyOJIeHHON MaTeMaTHYeCKON
MOATOTOBKH;
JI5-rOoTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
caMm000pa30BaHuIO, HA MIPOTSHKEHUH BCEH JKU3HU; CO3HATEIIHHOE OTHOIIIEHUE K
HENIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEITHOW MPOPECCHOHAIIBHON U
OOIIIECTBEHHON ACITEIIHHOCTH,
JI6-rOTOBHOCTB M CITIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPUYECKON U

OTBETCTBEHHOM ACATCIIBHOCTH,



JI7-rOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU
B 00pa3oBaTeIbHOM, O0IIECTBEHHO MOJIE3HON, YUeOHO-UCCIIEI0BATEIIHCKOM,
MIPOEKTHOMN U JPYTUX BUJAX JAEATECIbHOCTH;
JI8-oTHOLIEHUE K TPOPECCHOHATIBHOMN AESTENBHOCTU KaK BO3MOKHOCTHU
y4acTHs B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX,
oOLIeHAIIMOHAJIBHBIX MPOOJIEM;

MeTanpeaMeTHbIX:
M1-yMeHue caMOCTOSITENIbHO ONPEAENTh eI JeATeIbHOCTA U COCTABIATh
IUTaHbI AESTENBHOCTH; CAMOCTOSITENIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JEATEIBHOCTD; UCIIOIb30BATh BCE BO3MOXKHbBIE PECYPCHI JJIs
JOCTUXKEHUS TOCTABJICHHBIX 1EJIeH U peann3aluu MIaHOB JIeITeTbHOCTH;
BBIOMPATH YCTICIIHBIC CTPATETUH B PA3JTMYHBIX CUTYAIUAX;
M2-ymeHue mpoayKTUBHO O0IIAThCS M B3aUMOJIEHCTBOBATh B MPOIIeCCe
COBMECTHOM JIEATEIbHOCTH, YUYUTHIBATh MO3UIIMH JIPYTUX YYACTHUKOB
NEeSTENbHOCTH, 3P (HEKTUBHO pa3peniaTh KOHMIUKTHI;
M3-Brajienne HaBbIKaMH TT03HABATENBHON, yUeOHO-UCCIIEIOBATENBCKOMN U
POEKTHOM JeSATEIHbHOCTH, HABBIKAMU pa3pelieHus mpooaeM; CHoCOOHOCTD U
TOTOBHOCTH K CAMOCTOSTEIbHOMY MOUCKY METOOB PEIICHUS TPAKTHIECKUX
3a/1a4, IPUMEHEHHIO PA3IMYHbIX METOI0B MMO3HAHMUS;
M4-TOTOBHOCTB U CIIOCOOHOCTH K CAaMOCTOSTEIFHOW HH(GOPMAIIMOHHO-
M03HABATEbHOM AEATEIbHOCTH, BKIIOYAsl YMEHHE OPUEHTUPOBATHCS B
Pa3TUYHBIX UICTOYHUKAX WH(DOPMAITNU, KPUTUIECKU OIICHUBAThH U
UHTEPIPETUPOBATH HHPOPMAIIHIO, TIOTYyUAEMYI0 U3 PAa3IMYHBIX UCTOYHUKOB,;
MS5-BnageHue A3bIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3PEHUS, UCIIOIb30BaTh aJIE€KBATHBIE SI3bIKOBBIC
CPEJICTBA;
M6-Brajienre HaBbIKaMH TIO3HABATEILHONM pedIeKCHH KaK OCO3HAHUS
COBEpIIAEMbIX IEUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBaHWA, TPAHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX ITO3HABATECIIEHBIX

3aga4 1 CPCACTB AJIA UX NOCTHUIKCHHA,
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M'7-1ie51eyCTpEMIIEHHOCTD B IIOUCKAX U MPUHATUU PEIICHUM,
COO0PA3UTENBHOCTD U UHTYUIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX
MPEAICTABICHUI; CIIOCOOHOCTh BOCIPUHUMATh KPacoTy U TAPMOHUIO MUPA;
NpeIMeTHBIX:
[11-copMupoBaHHOCTH NMPEACTABICHUI O MaTeMaTUKE KaK YaCTH MUPOBOM
KyJbTYpbl U MECTE€ MATEMATUKHU B COBPEMEHHON IIUBUIIM3ALIMH, CIIOCO0aX
ONMCAHUSA SIBJIEHUN PEATBHOTO MUPA HA MATEMATUYECKOM SI3BIKE;
[12-copMupoBaHHOCTH NMPEACTABICHUI O MaTEMaTUYECKUX MOHITHIX KaK
BKHEUIIINX MaTEMaTUYECKUX MOJENAX, O3BOJISIOIINX ONUCHIBATh U U3Y4YaTh
pa3HbI€ MPOLECCHI U SBJICHMS; TOHUMAaHUE BO3MOKHOCTH aKCUOMATUYECKOTO
NOCTPOEHHUSI MAaTEMAaTUUYECKUX TEOPHUIA;
[13-BnageHne METOgaMHU J10KA3aTEIbCTB U AJITOPUTMOB PELIEHUS, YMEHUE UX
IPUMEHATH, IPOBOJAUTH TOKA3aTEIbHBIE PACCYKICHHS B X0JI€ pELICHU 3a1aY;
[14-BnageHue cTraHIapTHBIMU IPUEMAMU PEIICHUS PAMOHAIBHBIX U
UPpaLMOHAIIBHBIX, [I0KA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX
YPaBHEHU U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPAMM, B TOM YMCIIE IS IIOUCKA ITyTH PELICHUS U
WUTIOCTPALMU PELLICHUSI YPABHEHUN U HEPABEHCTB;
I15-chopmMupoBaHHOCTD MpECTABICHUI 00 OCHOBHBIX TMOHSATHSX
MaTeMaTHYECKOI0 aHajIu3a U X CBOMCTBAX, BIAJCHUE YMEHUEM
XapaKkTepHu30BaTh MOBeACHNUE (DYHKIUH, UCTIONb30BAHHUE MTOJTYUEHHBIX 3HAHUN
JUIsl OIIMCAHUA U AaHAJIM3a PEaIbHbIX 3aBUCUMOCTEN;
[16-Bi1aieHe OCHOBHBIMHU MTOHATHUSAMM O IUIOCKMX U IPOCTPAHCTBEHHBIX
reoMeTpuyeckux (purypax, ux OCHOBHBIX CBOMCTBaX; c(hOpMHUPOBAHHOCTh
YMEHHS paclo3HaBaTh reoMeTpuuecKre (GUrypbl Ha YepTekax, MOJETAX U B
pealbHOM MHpPE; TPUMEHEHHE U3yUYEHHBIX CBOWCTB F€OMETPUUYECKUX PUTYp U
dopmyn as pereHus TeOMETPUUECKHX 3a/1ad U 3a/1a4 C MPAKTHUECKUM
COZIEP/KaHHEM;
[17-cpopmupoBaHHOCTH MPEACTABICHUHN O IPOIECCAX U SBICHUSAX, UMEIOIINX

BepOﬂTHOCTHBIﬁ XapaKkTep, CTATUCTUICCKUX 3aKOHOMCPHOCTAX B PCAJIBHOM
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MHPE, OCHOBHBIX ITOHATUAX IJIEMEHTAPHON TEOPUU BEPOSITHOCTEHN; YMEHUN
HaXOJUTh U OLIEHUBATh BEPOATHOCTU HACTYIUIEHHUS COOBITUIA B MPOCTEUIINX
[IPAKTUYECKUX CUTYALUAX U OCHOBHBIC XapaKTEPUCTUKHU CIIyYalHBIX
BEJINYNH;

[18-BnafgeHne HaBbIKAMH HCTOJIBb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MTPOTPaMM
IIpY PELICHUH 3a/1a4.

Ha ocnoBanuu npotokosna Ne5 ot 17.01.22r 3acenanus [IIMK ectecTBeHHO-
MAaTeMaTUYECKUX JUCIUILIMH ONPENEIICHBI CIEIYIOMINE JUYHOCTHBIC PE3YJIbTAThI
BOCIIMTAHUS B PAMKaX U3Y4Y€HUS NUCUUILUIMH B COOTBETCTBUU C MPOrPaMMO
BOCIIUTAHUS:

-0CO3HAIONUN ce0sl TPaXKTAaHUHOM U 3aIIUTHUKOM BEJIMKOW CTpPaHBI.

-IPOSIBISIOUINNA AKTUBHYIO TPAXKAAHCKYIO MMO3UIIMIO, IEMOHCTPUPYIOIIHI
MPUBEPKEHHOCTh MPUHLIMIIAM YE€CTHOCTHU, MOPATOUYHOCTH, OTKPHITOCTH,
SKOHOMUYECKHU aKTUBHBIN U YYaCTBYIOIIUM B CTYJICHUECKOM U TEPPUTOPHUATHEHOM
CaMOYTpPaBJICHUH, B TOM YHUCJIE HA YCJIOBUSIX JIOOPOBOJIbUECTBA, IPOTYKTUBHO
B3aUMOJICHCTBYIOIINI U YUYACTBYIOIIUHN B JICSITEIIHHOCTH OOIIECTBEHHBIX
OpraHU3aIU K.

-COOJTIOTAIONIMI HOPMBI MPABOMOPSIIKA, CICAYIOMINM Hieanam
IpaXKIaHCKOTo 00111ecTBa, oOecreueHrs 0e30MacHOCTH, MPaB U CBOOO IpaxaaH
Poccuu. JlosibpHBINM K YCTaHOBKAM M MPOSIBIICHUSIM MPEACTaBUTENCH CYOKYIBTYD,
OTJIMYAKOIINI UX OT TPYI C IECTPYKTUBHBIM U I€BUAHTHBIM MTOBEICHUEM.
JIeMOHCTpUPYIOUIUI HENPUATHE U IPEAYIPERKTAIOUINNA COLUATIBHO ONTACHOE
NOBEJEHUE OKPYkKAOIINX

- OCO3HAIOUIUI IPUOPUTETHYIO IEHHOCTh JINYHOCTU YEJIOBEKA; YBaKAIOIUA
COOCTBEHHYIO U UYXKYIO YHUKAJIBHOCTh B Pa3JIMYHBIX CUTYAIUsAX, BO BCEX
dbopMax u BUAaX JeATEIHHOCTH.

- IPOSIBJIAIONIUN U IEMOHCTPUPYIOIINUNA YBa)KEHUE K MPEICTABUTEISIM
Pa3TUYHBIX 3THOKYJIBTYPHBIX, COITUAIBHBIX, KOH(GECCHOHAIBHBIX U UHBIX TPYIIIL.
ConpuyacTHbIN K COXpaHEHUIO, TPEYMHOKEHUIO U TPAHCIISILUU KYJIbTYPHBIX
TpaJuIUi U IEHHOCTEW MHOTOHAIMOHAIILHOTO POCCUHMCKOTO TOCYAapCTRBA.

@opMBbI U METO/IbI KOHTPOJIA

Dopmbl MeTtoabl

BXxoJ1HOM KOHTPOJIb KonTtponrsnas pabora (IUKTaHT)

Jlupextopcku (Cpe30BbIil) KOHTPOIb KonTtponwsHas pabora (TecTupoBaHue)

WTOroBsIii KOHTPOIb DK3aMeH (MMCbMEHHBIN )
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Conepxanune O/II1.04«MaTemaTuka: ajaredpa ¥ Ha4ajIa MAaTEeMaTHYECKOI0
aHAJIM3a; TeOMeTPHUsD)

Beenenue

MaremaTukaBHayKe, TEXHUKE,2KOHOMUKE, THPOPMAITUOHHBIXTEXHOJIOT USIXUIT
paKTHUECKOM AesATenbHOCTH. [lenn u 3agaunm u3ydyeHus MaTEMaTHKU MPU OCBOCHUHU
npodeccuit Cl1OucnenuansaocteitCIIO.

AJITEBPA

Pazeumuenonamusouucne

Henwsieupanronansubieuncina. JleiicTButensabieuncna./ IpubausicernHvie
sviuucnenus. Komnaexcruvleuucna.

Kopru,cmenenuunozapugpmol

KopHuu u crenenu. KopHu HatypanbHOUM CTENEHU U3 YUCJIA U UX CBOMCTBA.
Crenenu
CpallMOHAILHBIMUIMOKA3aTENIMU, UXCBOMCTBA. CTENEHUCAEHCTBUTEIbHBIMUIIOKA3a
tensamu. CeolicmeacmeneHucoeucmsumenbHbLMIOKA3amenem.

Jlorapugm. Jlorapudgm umciaa. OcHoBHOE JIOTapUPMHUIECKOE TOKIECTBO.
Hecstuunblen HaTypaibHble sorapudmsl. [IpaBuna aeiicTBuil ¢ jorapudpmamu.
ITepexon kK HOBOMYOCHOBAHHIO.

IIpeoOpa3zoBanue ajredOpamueckux BbIpaxkeHuil. IIpeoOpazoBanue
pPalMOHAJIBHBIX, HMppalMOHAIBHBIXCTEIIEHHBIX,[10KA3aTEIbHBIX
wiorapu(pMUIeCKUXBBIPAKEHUH.

IIpakTH4YeCKUE3aHATUSA

ApudmeTnyeckue NEUCTBUS HAJ YUCIAMH, HAXOXKJICHHE MPHUOIUKEHHBIX
3HAYEHUUBENNYNH U TIOTPEUIHOCTEH BBHIYMCICHUN (a0COMIOTHON M OTHOCHTEIBHOM ),
CPAaBHEHUE YMCIIOBBIXBBIPAKECHUM.

BrruncnennencpaBHEHUEKOPHEN. BBITTOTHEHMEPACUETOBCPATUKAIAMMU.

Pemienne wmppanmoHansHbIXx ypaBHeHWM. HaxoxaeHue 3HAUCHHUU CTENEHEW C
panoHanbHBIMKH ~ ToKazarensamMu.  CpaBHeHme — cremeneir.  [IpeoOpazoBanus
BBIPAXKCHUN, COAEPKAIUXCTENEHU. PellieHnenoka3aTeIbHbIXypaBHECHU .

Pemennenpuknaaapix3agay.
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Haxoxnenue 3HaueHuii Jorapudma 1mno mpou3BoIbHOMY ocHOBaHuio. [lepexon
OT OJHOTOOCHOBaHUS K JApyromy. BpluncieHue W cpaBHEHUE JOTrapu(pMOB.
JlorapudmupoBaHue UMOTEHIIMPOBAHUEBBIPAKEHUH.

[TpuOnueHHbIEBBIUMCICHUANPEIICHUSIPUKIAIHbIX3a0a4. Periennenorapu
(MUYECKUXypaBHEHUIA.

OCHOBBITPUTTOHOMETPUHA

OCHOBHBICTIOHATHS

Pannannasimepayria.BpamarensHoenBuxkenne. CHHYC,KOCUHYC, TAHT€HCUKO
TAHIE€HCYUCJIA.

OCHOBHBICTPHTOHOMETPHYECKHUETOKIECTBA

@opmynbel  npuBeaeHus. DPopmyiabl  ciokeHusA. Dopmynbl  YABOCHHS
Dopmynvl NOI0GUHHO20Y2A.

IIpeodpasoBaHUANPOCTEHIIMXTPHUTOHOMETPHYECKUXBBIPAKEHU I

[Ipeobpa3oBanue CyMMbl TPUTOHOMETpPUYECKHX (YHKIMI B NPOU3BEACHUE U
MPOU3BEIEHUABCYMMY. BoipasiceHuempueoHomempuiecKux@)yHKyutivepe3sman2enc
NOJIOBUHHO20apP2YMeHMA.

TpuronomerpuyecKkueypaBHeHUSIHHEPABEHCTBA

[IpocreiimueTpuroHomMmeTpuyeckueypaBHeHus.  [pocmetiwuempuconomempu
YyecKUeHepaseHcmada.

Oo0paTtHbleTpuroHoMmerpruyecknedyHKIuM. ApKCUHYC,apKKOCUHYC,apKTaH
T'eHC.

Ilpakmuueckuezanamusi

PanuanHblli MeTON W3MEPEHHUs YIJIOB BpALICHUS U CBA3b C I'PajgyCHOMN
Mepoit. OCHOBHBIETPUTOHOMETPUUECKHETOXK1€CTBA, (POPMYJIBICIIOKEHNUS, Y IBOCHUS
,IpeoOpa3oBaHue CyYMMbl TPUTOHOMETPUYECKUX (QYHKIMHA B IMPOU3BEICHHUE,
npeoOpa3oBaHHE TMPOM3BEACHHS TPUTOHOMETPUUECKHX (QYHKIMH B CyMMY.
[Tpocreiimme TpUrOHOMETPUYECKUEYPABHEHUSIMHEPABEHCTBA.

OOGpaTHbleTpUTOHOMETPUYECKUE(DYHKIIUU:APKCUHYC,aDKKOCUHYC,apKTaHT€HC.
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®YHKIIMU,UXCBOVCTBAUT PA®UKH

®ynkuuu. O0nacTb onpeneneHuss ¥ MHOKECTBO 3HAUEHUM; rpaduK (QYyHKIHH,
nocrpoeHuerpauKoB GyHKIMMA, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMM.

CroiictBadyHKIIMU.MOHOTOHHOCTD, Y€ THOCTh,HEUE THOCTh,OTPAHUYECHHOCT
b,lIepuOANYHOCTb. [IpoMexxyTku Bo3pacTaHus U yObIBaHMS, HauOoNblIee U
HauMeEHbIIIee 3HAYCHHU S, TOUKHN IKCTpeMyMa. ['paduueckas untepnperanus. [Ipumepst
(YHKIMOHANBHBIX  3aBUCUMOCTEH B  pealbHBIX Tpoleccax U  SIBJICHUSIX.
Apudmernyeckue ornepanuu HaJ
¢yukuamu. Cnoxnasa@yHkus(kommnosunus )./ lonsmueonenpepvigHocmugyHkyu
u.

Ob6patublepyHkuuu. Oo1acmvonpedeneHuanoo1acms3Ha4eHutloopamuoh)yHK
yuu. I pagpurxoopamuotighynxyuu.

CreneHHble,M0KA3aTeIbHbIE,JOrapupMUYecKHeUHTPUTOHOMeTpruUeckuedy
HKIMH.

OOpaTHbleTpUTOHOMeTPpHYeCKHEePYHKIINH

OnpenenenusyHKIHI,MXCBOUCTBAUTPAPUKH.

[IpeobpazoBanus  rpadukoB.  [lapamnenbHslii  mepeHOC,  CUMMETpPUs
OTHOCUTEIbHO OCEHKOOPAMHAT U CHUMMETPHSI OTHOCHUTEIBHO Hadalla KOOPJWHAT,
CUMMETpUS
OTHOCHUTEJIbHONPSIMONY=X,pacTs>KEHUEUCHKATUEBI0IbOCEUKOOPANHAT.

llpaxkxmuueckuezamnamusi

[IpuMepsbl 3aBUCHUMOCTEN MEXKIy MEPEMEHHBIMU B PEAIbHBIX MPOIECCaX U3
cmexHbxaucnuminl. Onpenenenne ¢ynkuumit. [loctpoenne u utenue rpadukos
¢yukmuit. HccnenoBanuedynkiuu. CBOWCTBATMHEHHON, KBaIPATUIHOM,KYCOYHO-
JMHEMHONUIPOOHO-
muHelHop yakiuit. HempepreiBHbIennieproanyeckued yakiuu. CBoiicTBanrpaduk
WCHHYyCa, KOCHHYCA, TaHTeHCa W KoTaHreHca. OOpaTHble (YHKIMH U WX Tpa(uKH.
O6partubsieTpuronomerpuueckueynkuun.l Ipeodpazopanusrpapukad ynkuu.l'ap
MoHuueckuekonebanus. [ [puknagneiezanayu.

[TokazarenbHbie,torapuGmMuieckre, JPUroHOMETPUUECKUEYPABHEHUS U HEPABEHC
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mea.

HAYAITAMATEMATHUYECKOSAT' OAHAJIN3A

IMocaenoBareapHocTu.Criocodbl  3a7aHUA " CBOWMCTBA  YHUCIOBBIX
nocienoBarenbHocTel. / lonamue 0 npeoene noc1e008amenbHOCmu.
Cywecmeosanue npeoeia MOHOMOHHOUOSPAHUYEHHOU — NOCIE008AMENbHOCHIU.
CymMupoBaHue II0CJIE0BATEILHOCTEN.
beckoHeuHOyObIBaIOIIAsIT€OMETPUUECKASTIPOTPECCUSINEECYMMA.

IlpousBoanas.llonsarue o Mpou3BOAHOM (YHKLUUH, €€ TEOMETPUUYECKUH U
GusnueckuiicMpici. YpaBHeHHe KacarenbHOW K rpaduky ¢ynkiuu. [IpousBojaHbie
CYMMBI,
Pa3HOCTH,IIPOU3BEACHUS, YacTHBIE. [ [pOM3BOTHBICOCHOBHBIXAJIEMEHTAPHBIX (P YHKII
uit.[I[puMeHeHre TPOU3BOJHON K WCCICAOBAHUIO (PYHKIMH W TOCTPOSHUIO
rpadukoB. [1pou3z800nbie0bpamHoOUDYHKYUUUKOMNOZUYUUDYHKYUU.

[Ipumepsl HCIIONB30BaHUST NPOU3BOJHON JUISI HAXOXKICHUS HAWIY4ylIero
pelIeHusl BIPUKIAAHBIX 3a4adax. Bropas mnpousBojaHasi, €€ TIeOMETPUYECKUU WU
buzmueckuit
cMbicit. HaxokieHneckopoCcTHAIANpoIiecca,3aJaHHOroh opMyIoMurpa uKoM.

IlepBooOpa3Hasi u uHTerpaJj. [lpumenenue onpeneseHHOr0 UHTErpajia s
HAXOXJCHUAIUIOMAAM KpUBOJIMHEMHOW Tpaneuuu. @Dopmyna HproToHa—
Jleritonuna. [Ipumepbl mpuMeHeHUSIMHTErpalaBQU3NKEUTCOMETPHH.

Ilpakmuueckuezanamusi

YucnoBas mociie[oBaTeIbHOCTD, CITIOCOOBI €€ 3a/IaHtsl, BBIYMCICHUS YICHOB
nocnenoBarenbHocTH. [Ipenen mocnenoBaTenbHOCTH. beckoHeuHO yObIBaromias
reOMETPUYECKAAIPOrPECCUSL.

[Ipown3BoaHAS :MEXaHUUECKUUUTEOMETPUUECKUNCMBICIITPOU3BOJHOM.

VYpasHenuekacarensHoiBoOmemBue. [ [paBunandopmynsinnd depenmpona
HUS1,TAa0JIMIIa TTPOU3BOIHBIX dJIeMEeHTapHBIX GyHKIM. ccnenoBanmne GpyHKmm ¢
MOMOIIBIONPON3BOAHON. HaxokaeHne HauOoJbIlero, HAMMEHbILETO 3HAYCHUS U
AKCTPEMAIbHBIX3HAYECHUU (P YHKIIUH.

NurterpanunepBooOpasnas. TeopemaHbroToHa—
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JleitOnuua.l [puMeHeHnenHTErpalak BBIYUCIEHUIO(PU3NYECKUXBETNYMHUIUIONIA/1E
1.

YPABHEHUANHEPABEHCTBA

YpaBHeHUs] UM CHCTeMbl ypaBHeHUi. PannoHanbHble, HpPpaLIMOHAJIBHBIC,
MOKa3aTEIbHBIEUTPUTOHOMETPUUECKNEYPABHEHUANCUCTEMBI.

PaBHOCHIIBHOCTbYpaBHEHUI, HEPABEHCTB,CUCTEM.

OCHOBHBICTIPUEMBIUXPEIICHUSI(Pa3I0’)KEHUEHAMHOKUTEIIN, BBEICHUCHOBBIXH
€U3BECTHBIX,10JICTAHOBKA,rpauIeCKUNMETON).

HepaBencrBa. PannoHanbHble, HppalMOHAIbHBIE, IIOKA3aTEIbHbIE U
mpucoHomempuyeckueHepaBeHCcTBa. OCHOBHBIE TPUEMBINX PEIIEHUSI.

Hcnonb3oBanuecBOMCTBUIPAPUKOBPYHKIUNNIPUPELICHUNY PABHCHU U
HepaBeHCTB.Meroa uHTEepBaioB. M300pa’keHrne Ha KOOPIMHATHOM TIUIOCKOCTH
MHO>K€CTBApEIICHUNYPaBHEHUMMHEPABEHCTBCABYMSTIEPEMEHHBIMUUUXCUCTEM.

Ilpuxnaounviezaoauu

[TpuMeHeHne MaTeMaTUYECKUX METOAOB ISl PELICHHs COAEpIKATEIbHBIX 3akau
13 Pa3IMYHBIX00IaCTeHHAYKUUTIPAKTHUKH.

HNHTepnperauuspesyibraTa, y4eTpeaabHbIXOrPaHUYCHUM.

Ilpakmuueckuezanamusi

Kopun  ypaBHenwmii.  PaBHOocmibHOCTH,  ypaBHeHui.  I[IpeoOpasoBanue
ypaBHeHu 1. OCHOBHBIETIpUEMBIPEIICHUsIypaBHEHU . PerieHuecucreMmypaBHEHU .

Hcnonp3oBanue CBOMCTB U rpauKoB QYHKIHMA ISl pEIICHUs] YPAaBHEHUNA U
HEPaBEHCTB.

KOMBUHATOPUKA,CTATUCTUKAUTEOPUSABEPOATHOCTEM

JJ1IeMEHTBIKOMOUHATOPUKH

OcCHOBHbBIE TOHATHS KOMOMHATOPUKHU. 3aayy HA MOJACYET 4Kcla pa3MelleHuil,
nepecTaHoOBOK,coueTanuii. PemenmnesanaunanepedopsapuantoB.opmynaduHoMa

Hrrotona.CoiictBa OnHOMUHAIBHBIX KOd(hurmenToB. Tpeyronpank [lackans.

DJIEMEHTHITEOPUMBEPOSATHOCTEH

Co0bITHE,BEpOSITHOCTHCOOBITHS,CII0KEHUENYMHOKEHUEBEPOSTHOCTEN. [ loHs1
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mueone3agucumMocmu  coovimuil. /JUCKpemHas CAy4aiHas 6eiudund, 3aKOH ee
pacnpeoenenus. Qucnosvie xapakmepucmuxu OUCKPEMHOU CAY4AUHOU BeTUYUHDL.
Ilonsamue o 3akonebonbUIUXYUCE.

DJNEeMEHThIMATEMATUUECKOMCTATUCTUKH

[IpencraBnenne AaHHBIX (TaOIUIIBI, AUArpaMMbl, Tpaduku), eceHepanvHas
COBOKYNHOCMb, 6blOOpKaA, cpedHee apupmemuyeckoe, meouana. I[lonamue o
3a0ayax MamemamudecKoucCmamucmuxuy.

PewenuenpaxmuueckuxzadaucnpumerneHue M8eposmHOCMHbIXMEMO008.

Ilpaxkxmuueckuezanamus

Hctopust pa3BuTus KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATHUCTUKU M UX
poJib  BPA3JIMYHBIX  cdepax  UYENIOBEUECKOW  KHU3HeHesATeabHOCTH.  [IpaBumia
KOMOMHATOPHUKH.
PemennexkomOunaTopHbix3agayd.Pazmenienus,coueranusunepecranoBku. bunomHproT
oHautTpeyronbHukllackans. I Ipuknagueiezagaun.

KiraccuueckoeonpeneieHueBEpOsI THOCTH, CBOMCTBABEPOS THOCTEN, TEOPEMAOC
yMMEBEpOsATHOCTEW.  Bbrumcnenue — BepostHocred.  I[Ipuknamnele  3amaun.
[IpencraBnenue yncnoBbix1aHHbIX. [[puKIiIaiHbIC3aaUH.

I'EOMETPUA

IIpSAMBIENIIIOCKOCTUBIIPOCTPAHCTBE

B3anmHoepacnonoxeHue By XnpsMbeIxBiipoctpaHcTse. [ [apanienbHOCThIIps
MOUHIUIOCKOCTH. [lapamnenbHOCTh IIOCKOCTEN. [leprieHIuKyIapHOCT NPAMOUN U
III0CKOCTH. [ leprieHAuKYIISIp M HAKIIOHHAS. YTOJ MEXAY NPSIMOU U INIOCKOCTBIO.
JIByrpaHHbIi
YTOJI. YTOIMEXKAYIUIOCKOCTAMU. [ [eprie H UKy ISIPHOCTBIBYXIUIOCKOCTEM.

['eomeTpudeckue npeodOpazoBaHUsd NPOCTPAHCTBA: MapajlIeNbHBIA TEpPEeHoc,
CUMMETPHAOTHOCUTEIIBHOIIJIOCKOCTH.

[TapannenbHOETIpOEKTUPOBaHUE. [ [10Wadbopmozonanvrounpoexkyuu. zoopa
KEHUETIPOCTPAHCTBEHHBIX(PUTYD.

MHoOrorpaHHuKH

Bepuiunbl, pebpa, rpanu MHororpaHHuka. Pazeepmra. Mmnozoepannvie
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yenwvl. Boinykaviemnozoepannuxku.Teopemadiinepa.

[Ipusma.llpsamasunaxnonnaanpusma.llpasunsHasnpusma.llapamtenenunen. K
y0.

[Tupamuna.llpaBunpHasnupamuia. Y ceuennasnupamuna. Terpasap. CummeTpun
BKyOe,Blapaiesenumnesie, Bnpu3MennupaMu/ie.

Ceuenusiky0a, TPU3MBIMITUPAMUIBI.

[IpencraBnenneonpaBmIbHBIXMHOTOIpaHHUKAX(TETpa’Ape,Kyoe,0KTa’aApe, 11
0JIeKadIPEUUKOCadAPE).

TemannoBepxHOCTUBPALCHUSA

Hununapukonyc.Y ceueHHblikoHyc.OCHOBaHUE,BbICOTA,00KOBASTIOBEPXHOCTD,0
Opasyroas,pa3BepTka. OceBbleceUeHUANCEUCHNUS, TapalIeIbHbIEOCHOBAHUIO.

[Mapucdepa,uxceuenus. KacarenpnasmiockocTbkchepe.

N3mepenusiBreomeTpuu

O6bemueronsmepenue. UurerpansHaspopmynaoobema.

®opmynbl 00beMa KyOa, MPSMOYTOJBHOTO Mapajuielenuneaa, MpPU3MBbI,
mHapa. @opmynel  00beMa mUpamMuAbl M KoHyca. DopMylibl  IIJIOLIATU
MOBEPXHOCTEH HIIMHIpa HKOHYca. DopMyTpIo0beMaIIapanriomaauchepsl.

[Togobueren. OTHOMICHUSTUIONAIEUITOBEPXHOCTEHHOOBEMOBITIOTIOOHBIXTE].

KoopauHaThiuBeKTOPBI

[IpsmoyronbHas (iekapToBa) cUCTEMa KOOpAMHAT B mpocTpaHcTBe. Popmyna
PACCTOSTHUSAMEKTYIBYMSATOUKAMU. Y paBHEHUACDEPDI, nI0CKOCMUUNDAMOU.

Bekropsl. Monynbs Bektopa. PaBeHcTBO BekTOpoB. C0K€HUE BEKTOPOB.
YMHOKEHUEBEKTOpA Ha 4HCIO. Pa3nokeHrne BEKTOpa IO HANPABICHUSAM. YTOJI
Mexay AByMs Bekrtopamu. [Ipoeknust Bektopa Ha ock. KoopaumHarsl BekTOpa.
CkansipHO€ IPOU3BEAECHUEBEKTOPOB.

Hcnonp3oBaHne KOOPAMHAT M BEKTOPOB NPH PEUICHUHM MATEMATHYECKUX U
NPUKIaJHbIX3a/1a4.

Ilpaxkxmuueckuezanamus

[Ipr3Haky B3aMMHOrO PACIOJOKEHUS NPSAMBIX. YTOJI MEXAY MPSMBIMHU.

B3anmHoepacnonoxeHnenpsAMbIXUILUIOCKOCTEN. [ [eprieH InKy IsprHAKIIOHHAS KIIIO
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CKOCTH. YTOJIMEXKIY NPAMOM M IUIOCKOCThIO. T€OpeMbl 0 B3aMMHOM DPACIHOJO0KECHUU
npsAMOU U MIOCKOCTH. TeopeMaoTpeXnepneH IUKyJspax.

IIpr3Hakuy cBOMCTBA NMAPAJIICIBHBIXH MEPIECHAUKYIAPHBIX IIJIOCKOCTEM.

PaccrostHue OT TOUKM 10 TIIOCKOCTH, OT MPSAMOM 10 TIJIOCKOCTH, PACCTOSTHUE
MEXIYIUIOCKOCTAMH,MEXK 1Y CKPELIMBAIOIIUMUCATPAMBIMH, MEXAYIPOU3BOJIbHBIMU DU
I'ypaMHUBIIPOCTPAHCTBE.

[TapannensHOe NPOEKTUPOBAHUE M €ro CBOWCTBA. Teopema o niowaou
OpPMO20HANLHOUNPOEKYUUMHO20Y20IbHUKA. B3aMHOEPaC0JI0’)KEHUETPOCTPAHCTB
EHHBIX(UTYDP.

Paznuunbie Buabl MHOTOrpaHHUKOB. VX n3o0paxenus. Ceuenusi, pa3BepTKU
MHOTOTpaHHUKOB. Ilmomane mnOBEpXHOCTH. Buabl cuMMeTpuil B HpPOCTPAHCTBE.
Cummerpus  TelABpall€HUs W MHOTOIPAHHUKOB.Bpruncienue  mioniaaein
00BEMOB.

Bekropsl. [leiicTBusicBekTOpaMu. J[eKapTOBaCUCTEMaKOOPAMHATBIIPOCTPAHCTBE.

YpaBHEHHE OKPYXKHOCTH, cepbl, MIOCKOCTH. PaccTosHMe MEXIy TOYKAMH.
JlelicTBHSL CBEKTOpaMH, 3aJaHHbIMH KoopAuHaTamu. CKalsipHOE MPOU3BEACHUE
BEKTOpPOB. BeKkTOpHOEypaBHEHHE NPAMONW M IUIOCKOCTHU. Vcrosib30BaHuME BEKTOPOB
IPY 10KA3aTeNIbCTBE TEOPEMCTEPEOMETPHH.

JIns BHeayIMTOPHBIX 3aHATUM CTYJEHTaAM HapsAAy C pelIeHUWEM 3aaad U
BBIITOJTHCHUSANIPAKTUUECKHUX 3a4aHUNA MOKHO IPEMJIOKUTh TEMBI UCCIEA0BATEIbCKUX
1 pedepaTUBHBIXPAOOT, B KOTOPHIX BMECTO CEpHHl OTIEIbHBIX MENKHUX 3a]ay U
YIpaXXHEHUH MpeAIaraloTCACIOKETHbIE 3a1aHus, TpeOYIOIe AIUTeNbHOH paboThl B
paMKax OJHOW MAaTeMAaTHYECKOMCHUTyalMu. OTH TEMBl MOTYT OBITh Kak
UHJIMUBUYaJIbHBIMU 3aJJaHUSAMU, TaK u
IPYIIOBBIMHUIICOBMECTHOTOBBINIOJHEHUA N CCIIETOBAHMS.

Ipumepnviememuipegepamos (0oknaoos), uccneo08amenbCKux
npoekmos

«HemnpepsiBHbIEAPOOH.

o[ IpyMEeHEeHNECTOKHBIXITPOLIEHTOBBIKOHOMUYECKUXPACYETAX.

e[lapaienbHOCIPOEKTUPOBAHUE.
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« CpetHnE3HAaYEHUANUXTIPUMEHEHUEBCTATUCTHKE .

e BexkTopHOE3a1aHNENPAMBIXUINIOCKOCTEHBIIPOCTPAHCTBE.
» Co’xeHrerapMOHUYECKUXKOJIEOaHU .
o['paduueckoepenieHneypaBHEHUHUHEPABEHCTB.

o[ IpaBUIBHBIEUTIONYTIPABUIIbHBIEMHOT OT PAHHUKH.

« KOHNUYeCcKneceyeHUANNXIIPUMEHEHUEBTEXHUKE .

o[ lonaruenudpepenmrananeronpuaoKeHus.

« CXeMBIITOBTOPHBIXUCTIBITAHU I BEpHYIIIH.

elccnenoBanueypaBHEHUMMHEPABEHCTBCIIAPAMETPOM.
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Temarnueckoe mnanuposanue OJ/lI1.04«MaremaTuka: aaredpa u Hayajaa
MaTEeMaTHYEeCKOr0 aHAJIHU3a; TeOMeTPHUsD)

[Ipupeanuzanuucoaeprkanus0011e00pa3oBaTeIbHONYUSOHONANCIIUTITUHBIK
MaTtemaTuka: anre6pa 7 Ha4yalia MatTeMaTn4ecKoro aHanm3a,
reometpua» B npenenax ocBoenus I[IIICC3 cnenumansnoctn 43.02.15
[ToBapckoe M KOHIUTEPCKOE /€0 Ha 0a3e OCHOBHOTO OOIIEro oO0pa3oBaHMS
CIOJTyYE€HUEM CpEIIHETO oO1ero oOpa3oBaHus MaKCUMaJTbHas
yuyeOHasiHarpy3ka  oOyuaromuxcst  coctaBiser 234  yacoB. U3  Hux
aynutopHas(o0si3aTenbHasl) ydyeOHass Harpy3ka OOydYaroIIuxcsi, BKJIOYas

OpakTU4YecKue 3ausaTus - 2344acos.

TEMATHYECKUHUILIAH
BunyueoHoiipadoThI Koamaectso
4acoB

AyautopHbie3ansatus. Cogep:xanueody4eHnsi

Baenenune 2
PasBuruenonsrusouncie 10
Kopnu,crenenuunorapu@mal 28
[IpsAMBIENTIIIOCKOCTUBIPOCTPAHCTBE 20
KomOunaropuka 12
KoopauHaTeluBEKTOPHI 16
OCHOBBITPUTOHOMETPUH 31
OyHKIMUATpaP UK 18
MHOrorpaHHUKUUKPYTJIbIETEIIa 26
HavyanamatemaTuueckoroananimsa 24
WuTerpanueronpuMeHeHue 15
DJIEMEHTHITEOPUUBEPOSITHOCTEHMMATEMATUYECKON CTATUCTUKH 12
VpaBHEHHUANHEPABEHCTBA 20
Hroro 234

IIpome:kyTouHas aTTrecTanus B popMe IK3aMeHA

21



XapakTepucTuKa OCHOBHbIX BU/IOB Y4eOHOM 1eATeJIbHOCTH CTYACHTOB 110
OJII.04«MartemaTuka: ajredpa u Ha4YaJIa MATEMATHYECKOI0 AaHAJIN3A;

reomMeTpus

Coaep:xanueodyueHn
|

XapakTepruCTUKAOCHOBHBIXBU/I0BACATEIbHOCTHCTY/IEHTOB(HAYPO
BHeY4YeOHbIX1eliCTBUIA)

BBenenune

O3HaKOMJIEHHECPOTBIOMATEMAaTHKHBHAYKE, TEXHUKE, Y)KOHOMUKE, TH(POPMAIIHOHH
I)IXTCXHOJIOFI/ISIXI/IHpaKTquCKOﬁIIGHTCHLHO CTH.
O3HakoMIIeHHECTIeTSIMUN3a1a9aMU I3y YeHUSIMATEMAaTUKUTIPHOCBOEHUUTIPOdecc
niiCIIOucnemnuansaocteiCIIO

AJITEBPA

Pa3zBuruenoHsTH
A0YHUCIC

Brinonnenneapupmernueckux ieicTBUIHAIUNCIIAMHI,COUETasy CTHBIEUTTUCEMEHH
bIETIPHEMBI.

HaxoxnennenpuOnmxeHHbIX3HaU€HUHBETMYMHUIIOT PEIIHOCTENBBIUMCIEHU(20
COJIFOTHOMHOTHOCHUTENBbHOM ) ;CPaBHEHN €UUCIIOBBIX BBIPAXKEHUH.
Haxoxnenneomn6okBnpeoOpa3oBaHUAX UBBIYUCICHUAX(OTHOCUTCAKOBCEMITY HKT
aMIIpOrpaMMbl)

Kopnu,crenenu,siorap
U(PMbI

O3HaKOMIJIEHHECTIOHSTHEMKOPHSIN-
HCTENEeHN,CBONCTBAMUPAIUKATOBUIIPABUIIAMICPABHEHUAKOPHEH.
DopMyIMpOBaHUEONIPEAETCHUAKOPHINCBOWCTBKOPHEN. BpIUKCIIEHNENCpaBHEHNE
KOpHEH, BBIOTHEHUETIPUKU AKU3HaUeHUSKOpHS. [ IpeoOpa3zoBaHneyncI0BbIXHOYK
BEHHBIXBBIPAKEHUH,COIEPKAILMXPATUKAIIBI.
BrinonnenunepacyeroBnopopmynam,coiepKaliuMpaanKalibl,0CyIEeCTBISIIHE00X
OJIMMBIETIOICTAHOBKUUTIPEOOPa30BAHYSL.
OnpezneneHrepaBHOCUIILHOCTUBBIpAKEHUIICpaiuKaiaMu. PelennenppanyoHalib
HBIXYpaBHEHUH.
O3HaKOMIIEHHECTIOHATUEMCTEIEHUCIECTBUTEIbHBIMITOKA3ATEIIEM.
HaxoxnennesnaueHuiicTeneHn, UCOb3y APUHE00X0JUMOCTUUHCTPYMEHTAIbH
BIECPE/ICTBA.

3anuchIBAaHUEKOPHSN-
HCTeneHNBBU/IECTENIEHUCAPOOHBIMIIOKA3aTEIEMUHA000POT.
®opMyaMpOBaHUECBONCTBCTENEHEHN. BhIuncIeHnecTeneneiicpalnoHaIbHIMITIOKA
3aTelIeM,BbINOJIHEHUETIPUKH IKU3HAYCHUSACTETIEHU, CPABHEHUECTETICHE .
[Tpeobpa3oBaHNEUHCIIOBBIXOYKBEHHBIXBBIPAKEHUIA, COAEPKAIUX CTETICHU, TPU
MEHSAACBONCTBA. PellieHrenokas3areibHbIXypaBHEHH.
O3HakoOMIIEHHECTIPUMEHEHUEMKOPHENNCTEIEHEMITPUBBIYUCIIEHUH CPEHUX,
JICJICHUH OTPE3Ka B «30JI0TOM CEUECHUM.
PenieHnenpukiaiHbIX3a1a4HACTOKHBIETPOLIEHTBHI.

IIpeoOpasoBanue
anredpanyecKuxBbipa
JKeHU M

BrinonnennenpeoOpazoBaHuiiBbIpaKeHUM, IPUMEHEHHE(DOPMYIT,CBA3aHHBIXCOCB
olicTBaMHCTeNeHeHMIorapugMoB.

Onpenenenneo01acTUIONY CTUMBIX3HAYEHUIITOraprupMIUYecKoroBeIpaxkeHus. Pe
IIeHUET0rapu(hMUIECKUXypPaBHEHUH.

OCHOBBITPUT'OHOMETPUH

OCHOBHBICIIOHATHSA

W3y4ennepaanaHHOroMETOAan3MepEHHAYTIIOBBPAILIEHUANUX CBA3UCTPALy CHO
iimepoit. U300pakeHneyrioBBpaieHU HA0KPYKHOCTH,COOTHECEHUEBETMY HbI
YIJIaCErOpactoOKEHUEM.
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Coaep:xanueodyueHn

XapaKTepl/lCTI/IKaOCHOBHLIXBI/IL[OBZ[eHTe.TIBHOCTI/ICTy)IeHTOB(HayPOB

A Hey4eOHbIX/1el CTBHIT)
dopMyIHupOBaHUEOTPEICICHUATPUTOHOMETPUYECKUX ()Y HKILIUHN IS yTIIOBIIOBOP
OTAHOCTPBIXYIJIOBIPSAMOYIOJbHOTOTPEYT0JIbHUKaN0ObSICHEHUENXB3aUMOCBS3
u

OcHoBHBIE [IprMeHEeHMEOCHOBHBIX TPUTOHOMETPHUYECKUXTOK IECTBUIABBIYUCICHUA3HAYCHU AT
TPUTOHOMETPHYECK PUTOHOMETPUYECKUX (PyHKIMITIOO0 THOWM3HUX
HeTOXK1eCTBA

IIpeoGpa3oBanusinpoct
eI XTPUTOHOMETPHY
€CKHX BBIpaKeHH i

HN3y4eHneocHOBHBIX (hOPMYITPUTOHOMETPHH: (DOPMYITBICIIOKEHHUS, Y IBOCHHS, IIPEO
Opa30BaHUSCYMMBITPUTOHOMETPUYECKUX QYHKIMIAB TIPOU3BEICHHE
NIPOM3BEJICHUSA B CyMMY U IPUMEHEHHE TIPH
BBIYHMCIICHUM3HAYEHUATPUTOHOMETPUYECKOTOBBIPAKEHUANYITPOILEHUSIETO.
O3HaKOMJIEHHECOCBOMCTBAMUCUMMETPUUTOYEKHAEAMHUYHOMOKPYKHOCTUUIIPHME
HEHUEUXISIBbIBOAAGOPMYIIPHBEICHNS

IIpocreiimmue
TPUTOHOMETPHYECK
HeypaBHEeHUSUHEPAE
encmea.

PemennenodopmynaMuTpUroHOMETPUUECKOMYKPYTYIPOCTEHITMX TPUTOHOMETPUY
€CKMXYPABHEHU .
[TpumeHeHneo0IMXMETOJ0BpEIICHUTY paBHEHU (TP BEICHUEKITMHETHOMY, KBaJIp
aTHOMY,METO/Pa3JI0KEeHUIHAMHOKUTEINHN,3aMEHbITIEPEMEHHOMN ) TPUPEILICHUUTPUTO
HOMETPUYECKUXYPABHEHUH. Y MEHNEOTMEUaThHAKPYT€PEIIEHUATPOCTEUIIMXTPUTO
HOMETPUYECKUXHEPABEHCTB

APKCHHYC,aPKKOCHHYC

O3HaKOMIJIEHHECTIOHATHEMOOPATHBIXTPUTOHOMETPHYECKUX QDY HKITHHA.

,APKTAHT€HCYHUCJIa W3zyuenneonpeaeneHnitapkCHy ca,apkKOCHHYCa,apKTaHTeHcadrcia,hopMyIupoBa
HHEHX,1300pakeHUeHae TMHUYHONOKPYKHOCTHU, TPUMEHEHUETIPUPEIICHUNY paBHEH
ui

® YHKIIMN,UXCBOMCTBAUT PAOUKHN

DyHKUMU. O3HaKOMIIEHHECTIOHATUEMIIEPEMEHHOM, TPUMEPAMU3ABUCUMOCTENMEK Ty TIEPEMEH

IHonsitue o HEIMI.

HENPEePbLIBHOCTHPYHK | ()3gakomsIeHHECTIOHTHEMIPAHKA,OTPE e HIEIIPHHAIEKHOCTH TOUKH

nuu. rpaduky Gynxiun. Onpenenenue no GopmyJie
npocTeieiizaBucumoctu,suaaeerpaduka. BoipaxxenuenodopmyneogHoiinepemMexH
HOMYepe3Ipyrue.
OsnakomiieHueconpeaenenneMpyHkimu,popmynupopanueero. Haxoxaenueoodnaac
THOTIPE/IeTICHUAN00IaCTH3HAYCHU P YHKIIUH

CaoiicTBa O3nHakoMieHHeCTIpUMEpaM U] yHKIIMOHATbHBIX3aBUCUMOCTENBpEaIbHBIXIIPOLIECCa

¢pynkuuun.I'padpuyeck | xu3cMeRHBIXIUCIMIUIKH.

asiMHTEpHIpeTanud. OBHaKOMJ'IeHI/I6CI[OKa3aTeJIBHBIMI/IpaCCY)KIleHI/I}IMI/IHeKOTOpLIXCBOfICTBJIHHGfIHOfII/I

IpumepbipyHKHOHA KBa/IpaTHYHOMU(DYHKIMH, TPOBEICHUEUCCIIEJOBAHUSITUHEITHOM, KYCOYHO-

JBbHBIX JIMHEHHOM,APOOHO-

3ABHCHMOCTEHBPeAIb | jyHeiiHOINKBAPATHYHONDYHKIMIA, TocTpoeHHenxrpadukos. IlocTpocHuenUTEHIE

HBIXIIpOLECCAXUSIBIAC | rpaduroBdynkumii.MccnenoBannepyHKIMH.

HUSIX. CocrapnenneBrI0BOYHKIIMATIONAHHOMYYCIOBHIO,PEIICHAE3aJaY HAOKCTPEMYM.
BrinonnenuenpeoOpa3zoBanuiirpadukad yHKINN

OolparnbleyHKIHH WsyuenuenonsamuaobpamnotigyHkyuu,0npeeIeHueBUAaNn0CmpoeHuecpapurao

opamuoughynkyuu,
Haxodcoenueeeodracmuonpedenenuauooracmusnayenuti JIpumeHeHnecBouCTBYy

HKIMHUIIPUUCCIIeI0BaHUMY PAaBHEHUMMPEIEHNI3a/Ia4HA3KCTPEMYM.
O3HaKOMJIEHHECTIOHSATUEMCIIOKHO D YHKITNH
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CreneHHble,I0KA3aT
eJbHbIe,Jorapupmu
YyecKue u
TPUTOHOMETPHYECK
ue
Gynxuun.Oo6parubl
e
TPUTOHOMETPHYECK
He(pYHKIUH

Brruncnenue 3nauenuit QyHKIMI M0 3HAUYCHUIO

aprymenTa. OnpeeneHuenoa0KeHUATOUKNHArpahUKEIIoeeK0opANHATAMUHA0 00D
OT.

Hcnonp30BaHNeCBOMCTBOYHKINHATACpAaBHEHUI3HAY CHUMCTETIEHEHMITOTapH(hMOB.
[ToctpoennerpaduKoBCTENEHHBIXIIIOTAPHPMUIECKUX PYHKIIUHA.
PemenunenokasarenbHbIXWI0rapu(hMUYECKUXYpPaBHEHUIMHEPABEHCTBIIOM3BECTHBI
MaJITOPUTMAM.

O3HakoMIIEHHE C TIOHATHEM HENPEPHIBHON NEPUOIUYECKON
byHK1MH,HOPMYITHPOBAHUECBOHCTBCHHY CAMKOCHHYCA, TOCTPOCHUEUX T PAPUKOB.
O3HaKOMJIEHHECTIOHATUEMTAPMOHNYECKUXKOIE0aHUHUTTPUMEPAMUTAPMOHUYECK
MXKOJICOaHUIIITOMICAHUSIIPOLIECCOBBOU3NMKE AP YT UXOOIACTAX3HAHHUS.
O3HakoMmieHHe c MOHATUEM paspbIBHOU HEPUOANIECKOM
¢GyHK1MH,OPMYTUPOBAHUE CBOWCTB TAaHI€HCA M KOTAHIEHCA, IOCTPOEHHE
UXrpaduKoB.

[TpumeHeHnecBoCTBY yHKIMIAATACpaBHEHUA 3HAUCHU TPUTOHOMETPUUECKUX PYH
KLU, pEIIEeHUATPUTOHOMETPUYECKUXY PABHEHHU.
Tlocmpoenuezpapuxo8oopamubIXmpueoHomempuiecKuxQyHKyuiuonpeoen

EHUeNo2PaphuKamuxceolcms.
BrinonHeHnenpeoopa3oBaHUIATPahUKOB

HAYAJTAMATEMATHYECKOT'OAHAJIN3A

IlocuaenoBareIbHOCTH

O3HaKOMJICHHECTIOHA THEMYHCIIOBOMIIOCIIEIOBATEILHOCTH,CIIOCOOaMIee3a, JaH s, B
BIYHUCIICHUAMHUCCUYIICHOB.

O3nakomneHue ¢ noHamuem npeoend
nocneoosamenvrocmu.O3HaKOMIEHUECBBIYHCIEHUEMCYMMBIOECKOHEYHOTOUHCIT
OBOTOPSAIaHATIPUMEPEBBIYHCIICHUACYMMbIOECKOHEUHOY ObIBAIOIIEHTEOMETPUYECK
OMITPOrPECCHH.

PemennesanaunanpumeneHneHoOpMyIIbICYMMBIOSCKOHEUHOY OBIBAIOIIIEHTEOMETPH
YeCKOUIPOTPECCUU

IIpousBoaHas u ee
NpUMeHeHue

O3HaKOMJIEHHECTIOHATUEMIIPOU3BOTHOM.
N3zyuennendopmynupoBaHrueeeMeXaHHIECKOTOUTEOMETPUIECKOTOCMBICIIA, I3y UCH
MEaITOPUTMABBIYUCIICHUSTIPON3BOTHOMHATIPUMEPEBBIYHCIICHUSIMIHOBEHHOUCKOPO

CTUHMYTJIOBOTOK03( hHUILIMeHTaKacaTEIbHOM.
CocrapienneypaBHEHUSIKACATEIbHONBOOIIEMBH/IE.

Y cBoenuenpasman hepeHIupoBaHUs, TAOIUIIBITPOU3BOAHBIX)JIEMEHTAPHBIX QDY H
Kuuit, mpumeneHue i aud hepeHmpoBanus ) yHKIUN,COCTABICHUSYpaBHEHUKACA
TEJILHOM.
H3y4ennereopeMoCcBA3UCBOMCTB(YHKIMUUTIPOU3BOAHON,POPMYIUPOBKANX.
[IpoBeneHneCTIOMOLIBIOPOU3BOTHOMKCCIIEOBAHUS (Y HKIINH, 33 IaHHOW(DOPMY IO
1.

Y cTaHOBIEHUECBA3UCBOUCTB(YHKIIMUUIIPOM3BOAHONTIONXTpaPUKaM.
[TpumeHeHre MPOU3BOIHON TS PELICHHUS 3a/1a4 Ha

HaXO0KJCHUEHan0O0IbIIIEr0, HAMMEHbIIIETO3HAYCHUSIMHAHAX 0K ICHUEIKCTPEMyMa

IlepBooGpa3na
SIMMHTErpaJ

O3HakoMIIeHHE CIOHSATHEMUHTETpaIa

unepBooOpazHoit. I3yueHnenpaBuiIaBbIYCICHUSTIEPBOOOPAZHONUTEOPEMBI
Hrrotona-JleiiOnuna.

Pemenue 3a1a4 Ha cBs3b IEPBOOOPA3HON U €€ TPOU3BOIHOM,
BBIUMCIICHUETIEPBOOOPA3HON I TaHHOW (DY HKITHH.
PemennesanaqnanpiMeHeHUENHTETPANIA TS BEIYUCIICHUS PHU3UICCKIX BETHIMHHTILT
oImraaei

YPABHEHUSNMHEPABEHCTBA
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YpaBHeHUsIHCHCTEM
blypaBHeHuiiHepase
HCTBAUCHCTEMbIHEPA
BEHCTBCABYMH
NepeMeHHbIMHU

O3HaKoMIJIEHHECTIPOCTEHIINMUCBE ACHUAMUOKOPHSIXaIreOpanieckuxypaBHEeHUIH, 1T
OHATUAMUKCCIIEJ0BAaHUAYPAaBHEHUMUCUCTEM YPABHEHU .
N3yuennereopunpaBHOCUIBHOCTUY paBHEHUINEeTpuMeHenus. [ loBTopenue3amnuc
UpeIICHUACTaHIAPTHBIXYpaBHEHHUH, TPUEMOBIIPE0Opa30BaHIAy PaBHCHUHITACBEIE
HUAKCTaHIaQpTHOMYYPaBHEHUIO.

PemennepanrioHanbHbIX, IppallMOHAJIbHBIX, I0KA3aTEIbHBIXUTPUTOHOMET
PUYECKUXYPABHEHUMUCHUCTEM.
Hcnonp3oBannecBoiicTBUrpagpukoBOYHKIHAIApemeHusty paHeHiA. [IoBTOpenme
OCHOBHBIXIIPUEMOBPEILIEHUSICUCTEM.
PemenneypaBHeHUIICIPUMEHEHUEMBCEXTIPUEMOB(PA3JI0KEHUIHAMHOKUTEIH, BBE
JIEHUSHOBBIXHEU3BECTHBIX,10ICTAHOBKHU,IPa(Uu€CKOrOMETO/1a).

Pemrenne cucreM ypaBHEHHUH ¢ IPUMEHEHNEM PA3JINYHBIX
cnoco060B.O3HaKOMIIEHUECOOITMMUBONIPOCAMUPEILICHUSIHEPABEHCTBUHCIIONB30BA
HHECBOMCTBUTpapUKOBDYHKINHIIPUPEIIEHUMHEPABEHCTB.

Pelienne HepaBeHCTB U CUCTEM HEPABEHCTB € TIPUMEHEHHEM
Pa3IMYHBIXCIIOCOOOB.
[TpumeHeHreMaTeMaTHYECKUXMETOI0BUIPELIEHUACOAEpKATEIbHbIX3aIaul3pa3
JTUYHBIX00IacTeHHAYKUHUITPAaKTUKU. IHTepIipeTHpOBaHNEPE3yIbTaTOBCYYETOMpEa
JbHBIXOTPAaHUYECHUI

JEMEHTBIKOMBUHATOPUKHW, TEOPUUBEPOSITHOCTEMUCTATUCTUKH

OcHoBHBIE N3yuennenpaBuaakoMOUHATOPUKUUTIPUMEHEHUECTIPUPEIIEHUMKOMOMHATOPHBIX3a

NMOHATHUAKOMOMHA Jay.

TOPUKH PemennexkoMOMHATOPHBIX33]AYMETOIOMIIEPEOOPANTTIOTIPABUAITY YMHOKECHUSI.
O3HaKOMJIEHHECTIOHATUIMUKOMOMHATOPHKH: Pa3MELIEHUSAMH,COYETAaHUSIMU, IEPEC
TaHOBKaMHU(POPMYTaMUIIUX BbruncieHust. O0bsicCHeHuenpuMeHeHnehopMy T
SIBBIYMCIICHUAPA3MEILIEHUH, IEPECTAHOBOKNCOYETAHUUIPUPEIICHUN3a1aY.
OsnakomiienneconnomoMHrroToHauTpeyronpaukomMl lackans. Perenuenpakruaec
KHX331a4CUCTI0Nb30BaHUEMITOHA THHUIIPABUIKOMOMHATOPHKH

DJIeMeHTBbI N3yueHnexnaccuueckoroonpeaeieHusIBEpOsTHOCTH, CBOMCTBBEPOSTHOCTH, TEOPEM

TEOPUHUBEPOSATH BIOCYMMEBEPOSTHOCTEH.

ocrei PaccMoTpeHnnenpuMepoBBBIYUCIIEHUABEPOATHOCTEN. Perienne3aiauHaBbluCIIEHIE

BEPOSITHOCTEHCOOBITHIA

IIpencraBiieHneaHHBI
X(Tabdauubl,AuarpaMmm
bl,rpapuKn)

O3HaKOMHeHI/IeCHpe,I[CTaBHCHI/IeM‘II/ICJ'IOBBIXI[aHHBIXI/II/IXXapaKTepI/ICTI/IKaMI/I.
PCIHCHI/IeraKTI/I‘ICCKI/IXSa,Z[a‘lHaO6pa6OTKy‘II/ICHOBbIXI[aHHLIX,BI:I‘II/ICJ'ICHI/IeI/IXXapa
KTCPHUCTUK

I'EOMETPUA
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IIpsiMblenI0CKOCT
UB IIPOCTPAHCTBE

DopMyIMpPOBKAUIIPUBEICHAEI0KA3aTEIbCTBIPU3HAKOBB3aUMHOTOPACIIONIOKECHUS
NPSMBIXUIUIOCKOCTEN. Pacrio3HaBaHMEHAYEPTEKAXUMOACTIAX PA3TMYHBIX CITy4aCBB3
aMMHOTOPACIIOJIOKEHUAIPAMBIXUIIOCKOCTEW,apIyMEHTUPOBAHUECBOUX CY K ICHU M

@opMyIMpOBaHUE OIPENEICHUN, IIPU3HAKOB U CBOWCTB IIAPAJUICIIBHBIX U
NEPIEHANKYIISAPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JIMHEHHBIX YTJIOB.

BeInosiHeHnE MOCTPOEHUS YITIOB MEXKIY NPAMBIMH, NPSAMOM U IIOCKOCTBIO,
MEXY IUIOCKOCTSMHU 110 ONMCAHUIO U PACIIO3HABAHUE UXHAMOACIIAX.
[Ipumenennenpru3HaKoBUCBON CTBPACIIOIOKEHUANPAMBIXUIUIOCKOCTEUIIPUPEIICHH
u3ajnad.

N300paxxkenne Ha pUCYHKaX 1 KOHCTPYUPOBAHHME HA MOJEISX
NEPIEHIUKYISIPOBUHAKIOHHBIXKIIIO CKOCTH, IPSIMBIX, 1aPAIIIEIbHBIXIUIOCKOCTEN
,YTIIOBMEX Iy IPSIMOUHUITIIOCKOCTEIOMO00CHOBAaHUETIOCTPOCHHSL.
PemennesanaunaBbluncIeHUETeOMETPUUECKUXBEINYMH. OTIUChIBaHUE
pPacCTOAHUSOTTOUKHIO
IUIOCKOCTH,OTHPSMOUIOIIOCKOCTH,MEX Y TUIOCKOCTSIMU, MEXK Ty CKPEIUBAIOLIMMHU
CSITTPSAMBIMH,MEX Ty IPOU3BOJIbHBIMU(DUTYPAMUBIIPOCTPAHCTBE.

dopMyTHPOBaHUENT0KA3IBAHIEOCHOBHBIXTEOPEMOPACCTOSTHUAX (TEOPEMCYIIIECTB
OBaHWS,CBONCTBA).
N300paxeHneHauepTeKaxuMoIeNIAXPacCTOSHIINOO0CHOBAHUECBOUX CYKICHUIM.
OmpeneneHnen BEIYMCICHUE PACCTOSTHUIB

npoctpancTse. I [pumenernehopmMyIUTEOpEMIUTAHUMETPUH I PEIICHUSA3a,1a4.
O3HakOMIIEHHE C TIOHATHUEM MApAJIIETLHOTO MPOEKTUPOBAHMS U €TOCBOWCTBAMH.
Dopmynuposanue meopembl 0 naowaou
OPMO2OHANLHOUNPOEKYUUMHOL0Y20IbHUKA.
[TpumeneHneTeOpUUAII000CHOBAHUATIOCTPOCHUMMBBIYMCIICHIH. APTYMEHTHPOBA
HHECBOMXCY K AEHUHOB3aNMHOMPACTIONO0KEHUUTIPOCTPAHCTBEHHBIXDUTYD

MHoOrorpaHHUKH

OnucannenxapakTepruCTUKAPA3THIHBIX BUIOBMHOTOTPAHHUKOB, [IEPEUNCIICHUEHUX )
JIEMEHTOBHUCBOMCTB.
N300paxeHneMHOTOTPAaHHUKOBHBBITTOJTHEHUETIOCTPOCHUSHAN300pyKEHUAX MO ,1E
JSIXMHOTOTPaHHUKOB.

BrruncnennenmHe i HBIX2IEMEHTOBHY TJIOBBIPOCTPAHCTBEHHBIXKOH(DUTY paITHsX, ap
T'YMEHTHPOBAHHECBOUXCY)KICHU .
XapakTepuCTUKANN300pKEHUECCUCHUS,PA38EPMKUMHOC0SPAHHUKOB ,BBIYNCIICHHE
TUIOMIAICHITOBEPXHOCTEH.
[TocTpoenuenpocreiimuxceueHniiky6a,npu3Msl, mupamu/ibl. [ IJpumenennehakToBu
CBEJICHUNM3ITIAHUMETPHH.
O3HakoMJIEHHECBUAAMUCUMMETPUHBIPOCTPAHCTBE,(HOpMyIUpOBaHUEONPEICTICHU
HUCBOMCTB. XapaKTePUCTHKACUMMETPUHUTEIBPAIICHUIUMHOTOTPAaHHUKOB.
[TpumeHeHre CBOMCTB CUMMETPHUH NIPH PEILICHUN
3a7a4.Mcnonp30BaHUENPUOOPETEHHBIX 3SHAHUHITUCCIIC IOBAHUS MO, ICTHPOBAH ST
HEeCJIOKHBIX3a/1a4.
N300paskeHne0CHOBHBIXMHOTOTPAHHIKOBHUBBIIOTHEHUEPUCYHKOBIIO YCIIOBHIM3a
Jad.
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TesanunoBepxHocTuBpa
LIeHHA

O3HakoMIJIeHHECBUIAMUTENBpALCHNS, (D OPMYITUPOBAHUEUX OTIPEICTICHUHUCBOICTB

®opMyIMpOBaHUETEOPEMOCEUEHUHIIIAPAILIOCKOCTHIOUIIIIOCKOCTH, KacaTeIbHOMKC
depe.

XapaKkTepucTUKan1300paKeHUETENBPAILEHUS, UX PA3BEPTKU,CEUCHHUS.

Pemenne 3aay Ha OCTPOEHUE CEUEHUH, BHIUUCIIEHUE JUIMH, PACCTOSIHUI, YIIIOB,
mwiomanei. [Ipoenenue nokasaTenbHbIX pacCyKIACHUAIPUPEI CHUU3a1ay.
[IpumeHennre CBOMCTB CUMMETPUH IIPU PEILICHUH 33/1a4 Ha TeJla

BpAILleHUS, KOMOMHALIUIOTEI.

N300pakeHNe0CHOBHBIXKPYTIIBIX TEIMBBITIOTHEHUEPHUCYHKATIOY CIIOBHIO3a[aYH

I/I3MepeHI/lﬂBF60MeTpl/l
u

O3HaKOMIJIEHHECTIOHATUAMUILIONIAJMNO0BEMA,aKCHOMAMUHUCBONCTBAMU.
PemennesanaqnaBbIu CICHUETUIONAIEUITTOCKUX QUTY PCIPUMEHEHHUEMCOOTBETCT
BYIOMINX()OPMYTU(PAKTOBU3IIAHUMETPUHU.
N3ydennereopeMOBbIUNCICHUNOOBEMOBIIPOCTPAHCTBEHHBIX TEN, pELIICHIE3a1auHa
pUMeHEeHNEe()OPMYIBBIYNCICHUSI00BEMOB.
N3ydenunedopMynaisBEIYUCIEHUATIIONIAAEHITIOBEPXHOCTEHMHOTOT PaH HUKOBUTE
BpaIlleHHUSI.
O3HaKOMIIEHHECMETOIOMBBIUUCIICHUAILIIOMAANIIOBEpXHOCTUC (ephl. Pemenne3ana
YHABBIYUCIICHUEIUIONIAIeHTIOBEPXHOCTUIIPOCTPAHCTBEHHBIXTE

KoopaunarsiuBekTOp
bl

O3HakomiIeHME C TIOHATHEM BeKTOopa. [3ydeHue JeKapTOBOW CHUCTEMBI
KOOpJMHAT B NPOCTPAHCTBE, HOCTPOEHHE 1o 3aJJaHHBIM
KOOPIMHATAMTOYEKHUIITIOCKOCTEM, HAX 07K IEHUEKOOP IMHATTOYEK.

HaxoxnenuneypaBHEHUHOKPYKHOCTH,CHEPHL,INIOCKOCTH. BRrancieHrnepaccTosHIi
MEXIyTOYKaMHU.
W3y4ennecBoiicTBBEKTOPHBIX BETMYHH, TPABIIPA3I0KEHUSIBEKTOPOB B
TPeXMEpPHOM IPOCTPAHCTBE, MPABUI HAXOXKICHHS
KOOP/IMHATBEKTOPABIPOCTPAHCTRE, IPABUIICHCTBUIHCBEKTOPAMH,33/IaHHBIMUKOOD
JMHATaMU.
[TpumenenneTeopurnpupeieHn3aaaqHaieiicTBUsACBeKTOpaMu. MizyueHueckansp
HOTONIPOM3BEACHUABEKTOPOB,BEKTOPHOT Oy paBHEHUAIpAMOUTIIIocKoCTU. [ [pumen
CHUETCOPUUIIPUPEIICHNU3A-/1a4 Ha IEUCTBUS C BEKTOPAMH, KOOPAUHATHBIN
METO/]l, IPUMEHEHHEBEKTOPOB/IIIBHIYUCICHUABEINUMHYTIIOBUPACCTOSHU.

O3HakoMJIeHHE C A0Ka3aTCJibCTBaMU TEOPEM CTEPCOMETPUUM O B3aMMHOM
PacCIIOJI0XCHUU TIPSAMBIX U IIJIOCKOCTEH C HMCII0JIb30BAHUEMBCKTOPOB.
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Y4eOHO-MeTOANYECKOEe U MAaTEPHATBHO-TEXHUYECKOe 00ecreyeHue
nporpammsl O/II1.04«MaTemaTuka: ajareépa ¥ Ha4ajIa MAaTEMaTHYECKOI0

aHajJIMu3a; recoMmeTpus»

Jlnst peanuzanuuu nporpammel yaeOHon aucuuminabslO/l11.04 «Martematuka:
anreOpa u Hayasa Maremaruyeckoro ananusa; reometpus» B [BIIOY «KBTTK», B
npeaenax oceoenus [IIICC3 43.02.15 TloBapckoe 1 KOHIUTEPCKOE Je7I0 Habaze
OCHOBHOTO 00111er0 00pa3oBaHus uMeeTcsl yueOHbIi kabuHeT Ne3.

[Tomemenne kabuneta yaoBnerBopsier CaHUTaAPHO-3UAEMUOIOTUUECKUM
tpeboBanusim nHopMaTtuBaM (CanlluH 2.4.2 Ne 178-02) ocHalieHO TUIOBBIM
000py1I0BaHHEM.

Ob6opynoBanne yueOHOTro KaOMHeTA

e yycOHas MeOenb;
e pabouee MECTO YUUTEIs;
® JIOCKa;
® -MOJEJIMU IO TEMaM F€OMETPHH;
e cTeHbI ¢ popmynamu.
TexHuueckue cpeacTBa oOy4eHHH:
® KOMIIBIOTED;
® MYJbTUMEIUWHBIN POECKTOP;
® UHTEpaKTHUBHAs JIOCKa;
® ayIMOBHU3YyaJIbHBIE CPEJICTBA- CXEMbl M TaOJHMLBI K JIEKIHUSIM B BUIE

CJIAWJIOB U JJIEKTPOHHBIX ITPE3EHTALUH.
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Hcnoab3yemast qureparypa.

JdasicryieHToB

Anumos . A. u op. Maremaruka: anreOpa U Havajla MaTeMaTHYECKOTO aHaJu3a,
reomeTpus.AnreOpa M Havalla MaTEeMaTHUYecKoro aHanuza (0a30BbId U
yriay0nenHsiid ypoBau).10—11 kmaccer.—M.,2016.

AmanacanJl. C., BymyzoeB. ®., KaoomyesC. b. udp. Matematuka: anrebpa u
HavajlaMareMatuyeckoro  asanusa. [eomerpus. ['eomerpust  (0a3oBbli U
yriayOneHHsiid yposau). 10—11knaccer.—M.,2016.
BawmakoeM.M.Marematuka:y4eOHUKIIACTY 1. yUpekAeHUICpea.mpod.o0pazoBaHus. —
M.,2016.

bawmarxosM. U. Maremaruka. CO0pHUK 3a1a4 MpoduIbHONW HAMpPaBJICHHOCTH: yueO.
nocooueIICTY A. yupexxaeHucpea.mpod.oopazoanus.—M.,2016.

bawmaxos M. U. MaremaTuka. 3afaqyHuk: yue0. mocobue s CTy/. YUpeKICHUH Cpell.
npod.o6pazoBanms.—M.,2016.

bawmarxoseM .M . MatemaTHKa. DNeKTPOHHBINYYEO.-METO1. KOMIUIEKC IS
CTy.yupexaeHuicpea.mpod.oopazoanns.—M.,2018.

bawmarxosM .M. Marematuka(6a3oBbiiiypoBens). 1 Oxiracc.—M.,2018.

bawmarxosM. M. Marematuka(6a3oBbeiiiypoBens). 1 1kimacc.—M.,2016.
bawmarxosM.H. Anrebpan Havyana ananu3a,reomerpus. 10kmacc.—M., 2018.
bawmarxose M. M. Marematuka (06a30Bblii ypoBeHb). 10 kiacc. COOpHHMK 3amad:
yueb. mocoone.— M.,2018.

bawmarxose M. M. Marematuka (0a30Bblii ypoBeHb). 11 kiacc. COopHHMK 3amad:
yueb. mocoone.— M.,2018.

TI'ycesB.A.,I pucopvesC.I".,HeoneunaC.B.MarematukannsmnpodeccuitncnenuaibHocC
TEeUCOIMATbHO-9KOHOMUYECKOT0 MpOouiIs: ydeOHUK IS CTYH. YUPEKACHUU Cpejl.
mpod. oopazoBanuss.—M.,2016.

Konsieun 0. M., Tkauesa M. B, @edeposa H. E. u op. Matemaruka: anredpa u
Hayajga MaTeMaTUYECKOro aHaiuza. Anredpa U Hayajga MaTEeMaTUYECKOrO aHalu3a

(6a30BbIi U yrayosenHsiitypoBHHU). | Oxnace/moapen.A.b. Kuxuenko.—M.,2019.
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Konsieun 1O. M., Trauesa M. B., ®@eodeposa H. E. u dp. MaremaTtuka: anrebpa u
HaJyaJla MaTEeMaTHYEeCKOro aHajau3a. AnreOpa M Hadajga MaTeMaTHYCCKOTO aHan3a

(6a30BbIi U yrayoneHHslitypoBHHU). 1 1knace/moapen.A.b. Kuxuenko.—M.,2019.

JdasinpenoaaBaresien

®denepanbHblid 3ak0H OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny.lIpukazMunnctepcrsaodbpazoBanusinnaykuP®or17.05.2012Ne4 13«0
OyTBepkIeHUH(EAePaTLHOTOr0CYAapCTBEHHOr000pa30BaTEIbHOTOCTAH1apTACPEIH
ero(IoTHOT0 )o0111er000pa3oBaHUs .

[Ipuka3 MunucrepctBa oOpa3zoBanus W Hayku PD ot 29.12.2014 Ne 1645 «O
BHECCHHH
n3MmenenniBl IpukazMununcrepcrBaoopazoBanusinnaykuPoccuiickoi®denepanuuor1
7.05.2012Ne 413  «O6  yrtBepxkaeHuu  ¢enepaJbHOTO  TOCYAAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHAAPTa CPEHETr0(ITOITHOTO0)0011Ier000pa3oBaHUs».

[Tucemo/lenapTamMeHTarocy1apcTBEHHONMOIUTUKUBC(HEPETOATOTOBKUPAOOUNX KA/
poBu JIIIO MwunucrepctBa obpazoBanuss u Hayku P® ot 17.03.2015 Ne 06-259
«Pexomennanun
MIOOPTaHU3AIUUIIONYYSHUSICPETHET000IIET000pa30BaHUSIBIIPEIEIaX0CBOCHUI00pa3
OBATEIBHBIXIIPOTPAMM CPEIHEro MpodeccnoHaabHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
obmero obOpa3zoBaHHMs CcydeToM TpeOoBaHMK  (emepanbHBIX  TOCYAAPCTBEHHBIX
00pazoBaTeNbHbIX CTaHJIapTOB u
MOJIy4aeMOUIPOeCCUUUITUCTIEITUATEHOCTUCPETHETONPOPECCHOHAIEHOT000pa30BaH
Us».

bawmarose M.1.,Matematrka: KH. JUIs TIpemoaBaTelisi: MeTol. mocodue. — M., 2018

bawmaxos M.U. []vicanos [1I.1.MeTtonuueckoenocooueianoaroToBkukEl'D.—

M.,2017

HNuTepHeT-pecypcebl
www. fcior. edu. ru(MadopmanmoHHble, TPEHUPOBOUHBIEUKOHTPOIbHBIE MATEPHUAIIBI).

www.school-
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http://www/
http://www/

collection.edu.ru(ExunaskomnekuuunuGpoBeixo0pazoBaTeIbHBIXPECYPCOB).
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