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Pabouas mporpamma obmieo6pazoBarenbpHoi yueono# muctmmas OY (6. 04
Maremaruka npeanasHadena aius peanuzauuu OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIEro
00pa3zoBaHus C OJTHOBPEMEHHBIM TIOJIydeHHEM CpefHero obiiero oopasoanus. [Iporpamma
paspaboTtana c yuerom denepanpHoro 3akoHa PD ot 29 nexabps 2012 1. Ne 273-03 «O6
obpazoBanun B Poccuiickoit @eaepanumny» (B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016), npukasa
MunuctepctBa oOpazoBanus 1 Hayku P® ot 31 nexadbps 2015 r. N 1578 "O BHecenuu
M3MEHEHUH B (hefiepanbHbIi TOCYJapCTBEHHBIN 00pa3oBaTeIbHbIN CTAaHIAPT CPEIHEro OOLIEro
00pa3zoBaHusl, yTBEPKIACHHBIN MprukazoM MunuctepcTBa oOpazoBanus u Hayku PD ot 17 mas
2012 r. N413". [IpumepHOit OCHOBHOM 00pa30BaTeILHON MPOrPaAMMON CpEeTHETO 00IIEro
obpazoBanus. //Ono0OpeHa penrenreM genepanbHOro y4eOHO-METOIUYECKOTO 0ObETMHEHHUS TI0
obmemy oOpazoBanuio (mpoTokost oT 28.06. 2016 t. Ne 2/16-3) Ha OCHOBE TPUMEPHOM
porpaMMebI 0011e00pazoBaTebHON ydeOHOM TUCIUIUTMHBI «MareMaTuka: anredpa u Hadasa
MaTeMaTHYeCKOIro aHAJIN3a; TeOMETPHs» s MpodeccnoHalbHBIX 00pa30BaTeNbHBIX
opranuzarnuii, aBTop bamvakos M.U., akagemuk PAO, mokTop pu3NKO-MaTeMaTHIECKUX
MeJarornYecKux Hayk, npodeccop, pekomeraoBanHo PI'AY «DMPOy», nporokon Ne3 ot
21.07.2015 r., u tpedoBanuii ®I'OC CIIO no cnenmnansroctr 19.02.10 «Texnonorus
MPOIYKIIMK OOIIECTBEHHOTO MUTAHUS» yTBepXkIeH MprKazoM MunoOpHayku Poccun ot
22.04.2014 N 33769 , 3apeructpupoBano B Muntocte Poccun 23.07.2014 N 33234;
€CTECTBEHHOHAYYHBIN MPO(UIIH.

Opraunuzanus-pazpadotuuk: ['ocynapcTBenHoe OroaKeTHOE MpodeccunoHalbHOe
oOpa3zoBaTtenbHOE yupexaeHue KpacHogapckoro kpas « ApMaBUPCKHI TEXHHUKYM TEXHOJIOTUU U
CepBHCA».

PazpaboTumk: Kosanesa Haranbs FOpbeBHa mpernogaBaTesib MaTEMaTUKU
T'BITIOY KK ATTC .
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1. HosicHUTe/ILHAS 3alIUCKA.

[Iporpamma o6mieoOpa3oBatenbHO ydyeOHOM naucuumiuumHa OVY/6. 04
MatemaTtuka TmpeAHa3HaueHa I OCBOCHHS OCHOBHOW MpodeccrnoHaTbHOM
oOpazoBarensHOi nporpammbl CIIO (OIIOII CIIO) Ha 6a3e OCHOBHOrO OOIIEro
00pa30BaHUs MPH MOATOTOBKE CIICIIUATNCTOB CPETHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii ®I'OC cpennero obiiero
oOpa3oBaHUs, TPEABSIBISIEMBIX K CTPYKTYpPE, COICPKAHUIO H Pe3ybTaTaMm
OCBOCHHMS  y4eOHOW  TUCHUIUIMHBI  «MaremaTtnka», B  COOTBETCTBUH  C
PekoMeHanusIMu 110 OpraHU3alliy MOJTYYEHUs CPEIHEro o0Iero oopa3oBaHus B
npeesaXx OCBOCHHsI 00pa30BaTEIbHBIX MPOTrPaMM CPEAHETO MPodeCcCHOHAITBHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHMsS C y4eTOM TpeOOBaHMUIA
denepanbHbIX TOCYIAPCTBEHHBIX O0PAa30BATEBHBIX CTAHAAPTOB M IOJTY4acMOM
npodeccun cpeaHero npodeccuoHaabHOTO oOpazoBaHus (MuchMO [lemaprameHTa
rOCY/JIapCTBEHHOW TOJUTUKH B cdepe MOATrOTOBKM paboumx kaapoB u IO
MunobOpHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue mnporpamMmbl «MaTeMaThka» HaMNpaBiI€HO HA JOCTHKEHUE
CIEIYIOIINX LIEeJICH:
- oOecrieueHre chOpPMUPOBAHHOCTH MPEACTABICHUN O COITUATBHBIX, KYJIbTYPHBIX U
UCTOPUUECKUX (haKTOPOB CTAHOBJICHUSI MaTEMaTUKH;
- obecrnieueHue CcOPMHUPOBAHHOCTH JIOTUYECKOTO, aJTOPUTMHUUYECKOTO H
MaTeMaTUYECKOI0 MBIILICHUS,
- obecrnieuenre c(HOPMUPOBAHHOCTA YMEHHUH MPUMEHSThH MOJYUYEHHBIC 3HAHUS TIPH
pELICHUH pa3IMYHbIX 3a]a4;
- obecrneueHne cHOPMHUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTHKE KaK YacTH
00IIeueIOBeYECKON KYJIBTYPhl, YHHUBEPCATBLHOM S3BIKE HAYKH, TO3BOJISIONIECM
ONMUCHIBATH U U3y4aTh PEAJIbHBIE IIPOLIECCHI U SIBJICHHUS.

MeTo10I0rHYeCKON OCHOBOM peaiu3alyy MPOrpaMMBl SIBJISIETCS CUCTEMHO-
JeSTEBbHOCTHBIN TOX0/T, KOTOPBIH MpenoiaraeT 00ecneynTh:
- (hopMHUpOBaHKE TOTOBHOCTH OOYYArOMIMXCSI K CAMOPA3BUTHIO U HETPEPHIBHOMY
00pa30BaHuIo;
- TPOEKTUPOBAHUE W KOHCTPYHMPOBAHHE Pa3BHUBAIOIICH 00Opa30BATEIBHON CpEIbI
OpraHu3alyy, OCYIIECTBISAIONMEH 00pa30BaTeNbHYIO NeATEIHLHOCTD;
- AKTUBHYIO y4€OHO-TI03HABATEIbHYIO JIESITENbHOCTh O0YYaIOLIUXC S,
- TOCTpOEHHE O0Opa30BaTEIbHOM NESITEIBHOCTH C YYE€TOM WHIWBHIYaJbHBIX,
BO3PACTHBIX, TCHUXOJIOTHYECKHUX, (PUZMOTOTMUECKUX OCOOCHHOCTEW M 30pOBBS
00yYarOIITHUXCS.

B nporpammy BKJIIOYEHO COAEp:KaHHUE, HAMPABIEHHOE Ha (POPMHUPOBAHUE Y
CTYJCHTOB KOMIIETEHIINM, HEOOXOAMMBIX IS KadecTBeHHoro ocBoeHusi OITOII



CIIO na 6a3ze OCHOBHOTO OO0IIEro o0pa3oBaHUsl ¢ MOJYYEHUEM CPEIHEro OOIIEro
oOpa3oBaHWs; MPOTPaMMbl  TMOATOTOBKH  KBATH(UIIMPOBAHHBIX  pabOvMX,
CITy’KalIuX.



2. O0mas xapakrepuctuka Aucuumiinasl OY/l 6. 04 Maremaruka

Marematuka  saBigercs — (pyHIAMEHTaldbHOW  00Ie00pa30BaTENbHON
TUCITUIUTMHONW CO  CJIOKUBIIUMCS YCTOWYMBBIM  COACPKAHUEM H  OOIIMMH
TpeOOBaHUSMH K TIOJITOTOBKE 00 YJAFOIIIHXCS.

B mpodeccnoHanbHBIX 00pa30BaTEIBHBIX OPTaHU3ANUAX, PEATU3YIOIIHX
o0pa3oBaTeIbHYI0 MPOrpamMMy cpeaHero oOiiero oOpa3oBaHUsS B Ipeaeiax
ocBoenus OIIOII CIIO na 6a3e ocCHOBHOro 00IIero 0OOpa3oBaHUs, H3y4YECHUE
MaTeMaTUKH HMMEET CBOM OCOOCHHOCTHM B 3aBUCHUMOCTH OT Tpoduis
npodeccuoHaIbHOr0 00pa30BaHus.

[Tpu ocBoennu crienmaiabHOCcTe CITO ecTecTBEeHHO-HAYIHOTO MPOQUIIS
npodeCCHOHATBHOT0 00pa30BaHMs MaTeMaTKa U3ydaeTcss Ha 0a30BOM ypOBHE
®I'OC cpennero odiero oopa3oBaHusl.
DTO0 BBIpAXKACTCS B COJICPKAHUU O0YUCHHSI, KOJIMUECTBE YACOB, BBIJICIIEMBIX Ha
U3YYCHHE OTACIBHBIX TEM MPOTPAMMBbI, TITyOMHE UX OCBOSHHUS CTYACHTAMH,
o0BeMe 1 XapaKTepe MPaKTUICCKUX 3aHATHH, BHIaX BHEAYIUTOPHOU
CaMOCTOSITEILHOM pabOTHI CTYICHTOB.

OO0mIre ey U3y4eHHsl MaTeMaTHKH TPAJAUIIMOHHO PEaTU3YIOTCS B UETHIPEX
HaIPABJICHHSIX :
1) obmiee mpeacTaBiaeHUE 00 UACIX U METOJIaX MaTeMAaTHKH,
2) MHTEJUIEKTyaIbHOE Pa3BUTHE;
3) oBinajieHne HEOOXOAMMBIMU KOHKPETHHIMU 3HAHUSIMU U YMEHUSIMU;
4) BocIMTaTEIbHOE BO3JICHCTBHE.
Copeprxanue yueOHOM NUCIMIUIMHBI pa3pab0TaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiep KaTeNIbHBIMU JIMHUSIMU OOY4YEeHUSI MaTeMaTHKe:
- anreOpauyeckasi JHHHS, BKJIIOYAIONIAs CHUCTEMAaTH3allMI0 CBEICHUA O YHCTaX;
U3y4YeHHE HOBBIX U O00O0OIIEHHE paHee M3YYEHHBIX orneparuil (Bo3BElICHUE B
CTeTNieHb, W3BJCUYCHHE KOpHS, JorapumupoBaHue, CHUHYC, KOCHUHYC, TaHTEHC,
KOTaHTE€HC U OOpaTHBIC K HUM); U3YYECHUE HOBBIX BHJIOB YHCIIOBBIX BBIPAKECHUHN U
dbopMyII; COBEpPUICHCTBOBAHHWE TMPAKTUYECKHMX HABBIKOB M BBIUYACIUTEIBHOU
KyJIbTYphl, pAacCIIMPEHHE W COBEPIICHCTBOBAHHE aJIreOpanyecKkoro arrmapara,
chOpMHPOBAHHOTO B OCHOBHOW IIKOJE, M €ro MPUMEHEHHWE K PEIICHUIO
MaTeMaTUYECKUX U MPUKIIATHBIX 3a/1a4;
- TEOpETHKO-QYHKIMOHAIbHAS JUHUS, BKJIIOYAIONIAs CHCTEMATHU3AIUI0 W
paciifpeHre CBeIeHU 0 (PYHKIUIX, COBEPIICHCTBOBAHNE TpadUUECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMH HJCSMHU M METOJaMU MaTeMaTHYEeCKOTO aHaln3a B
o0beMe, TIO3BOJISIIONIEM HCCIEOBaTh dJIEMEHTapHble (QYHKIIMH ¥ PEIiaTh
MPOCTEUIITNE TeOMETPUIECKUe, GU3NUECKHUE U IPyTre MPUKIATHBIC 33/1a4H;
- INHUS YpaBHEHUW W HEPABEHCTB, OCHOBAHHAsS HAa TIOCTPOCHHUH M WCCIICIOBAHUU
MaTeMaTUYeCKUX MOJEINICH, TepeceKaronascs C anredOpandeckol M TEOPETHKO-
(GYHKITMOHAIBHOW JMHUSMUA W BKIIIOYAIONIAs PAa3BUTHE W COBEPIICHCTBOBAHUE
TEXHUKH aNredpandecKux mpeoOpa3oBaHuil sl peICHHs] YPAaBHEHU, HEPABCHCTB
u cucteM; (HOPMHUPOBAHHE CIOCOOHOCTH CTPOWTH M HWCCIEAOBATH MPOCTEHIIHE
MaTeMaTHIeCKHUEe MOJICTH TIPU PEIICHUH MPUKIATHBIX 33/1a4, 337a4 U3 CMEKHBIX U
CHEIUATBHBIX TUCIUTLINH;



- TeoMeTpuYecKas JIMHHUS, BKJIIOYAIONlas HarJSIAHbIE NPEICTaBICHUS O
MIPOCTPAHCTBEHHBIX (UTypax U U3y4YEHUE UX CBOMICTB, (GOPMUPOBAHHUE U PA3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpaKeHUs, pPa3BUTUE CIOCOOOB T'€OMETPUUYECKUX
U3MEPEHUN, KOOPJAMHATHOTO M  BEKTOPHONO  METOAOB  JUJIl  pEeLIeHUus
MaTeMaTUYEeCKUX U MPUKIIATHBIX 3a/1a4;

- cTOXacTH4YecKas JMHUS, OCHOBaHHAs Ha Pa3BUTUM KOMOWHATOPHBIX YMEHHH,
MpeICTaBICHUI 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXAaOIIEro MUp.

N3yuenne oO6mieobpa3oBaTeIbHON yueOHOM MUCHUIUIMHBI «MaTeMaThka
3aBepIIAeTCs MOJBEICHUEM UTOrOB B (hOpMe 3K3aMeHa B paMKaxX MPOMEKYTOYHOM
aTTeCTallMu CTYAEHTOB B Impouecce ocBoeHuss ocHoBHou OIIOIT CIIO c
NOJIyYeHUEM CpeHero o01ero o0opa3oBaHusl.

B pazgene mporpammel «ConaepxaHue y4yeOHOW IUCHUIUIMHBD» KYPCHBOM
BbIJIEJIEH MaTepuaj, KOTOPbIM MpU M3YyYEHHH MaTEeMaTUKH Kak 0a30BOW yuyeOHOM
JTUCIUIUIMHBI, KOHTPOIIO HE TOJIJICKHUT.

Copeprkanue MporpaMMbl paCCYUTAHO HA MAKCUMAJIbHYIO Y4eOHYIO

Harpy3Kky B oobeme 234 yacos.

B tom uncrne 156 vaca - aynutopHble 3aHATHS ( U3 HUX -78 4acoB
NPAaKTUYECKUE 3aHATHS ),78 4ACOB — CAaMOCTOSITEIbHON PaOOTHI.

Urorosas arrecraius B popme 3K3amMeHa BO BTOpOM cemecTpe 1 Kypca.

Hunaktudeckass Mojenb OOydeHHs, MpEeAyCMOTpEHHass B IporpamMme
OV ]16.04Marematuka: anredpa U Hayaja MaTeMaTHYECKOTO aHaliu3a; FeOMeTpus
OTpakaeT MOJEPHHU3ALMI0O OCHOB y4eOHOTO Mpolecca, MX MEePEOPUEHTAIMI0 Ha
JOCTH)KEHNE KOHKPETHBIX pe3yJIbTaTOB B BHUJE CPOPMUPOBAHHBIX YMEHUH H
HABBIKOB 00yYarOIIUXCs, 0000IIEHHBIX CIOCO00B AesTeapHoCTH. DopMupoBanue
IEJIOCTHBIX TIPEJICTABICHUNA O MaTeMaTHKe OyIeT OCYHIECTBISATHCA B XOJ€ Kak
PENPOIYKTUBHOM, TaK M TBOPYECKOW AEATEIBHOCTH OOYYAIOMIMXCS HAa OCHOBE
JUYHOCTHOTO OCMBICIICHHS MaTeMaThdeckux ¢aktoB u sBieHuid. Ocoboe
BHUMAaHHME yJIENSETCS  IO3HABATEIHbHOM  AKTUBHOCTH  OOYYaIONIUXCS, HUX
MOTHBHPOBAHHOCTH K CAMOCTOSITEIIbHONU yueOHOI padorTe.

OcHOBHOW oOpraHm3anmoHHONW (opmoil mporiecca OOydeHHS MaTeMAaTHKU
aBisgercs ypok. [Ipu peanmzanuu mporpaMMbl TUTAHHPYIOTCS Pa3IUYHBIC BHJIBI
YPOKOB: YPOK M3yY€HHUS HOBOTO MaTepHalia, YpOK-TIPaKTUKYM IO PEIICHHIO 3a/1a4,
ypOoKH 00OOIICHUS W CHCTEMaTU3aliKk YIeOHOro MaTepuana, KOMOWHUPOBAHHBIC
YPOKH, YPOKH HCCIICIOBAHUSI.

[Ipenmonaraercs coueTaHuWe JIEKIIMOHHBIX W TMPAKTHYECKUX 3aHATHH,
KOJIMYECTBO KOTOPBIX CIUIAHUPOBAHO TaK, YTOOBI 00ECTEeUnTh MaKCUMAaIbHO
MOJIHOE yCBOGHHWE MaTepuana. [Ipaktudeckne pabOThI paccuMTaHbl Ha
dbopMupoBaHuEe 00IIEH MaTEMaTHYECKON TPaMOTHOCTH W YMEHHE HCIOJIh30BaTh
MpUOOPETEHHBIC 3HAHUS.



[Ipy moCTpOEHHMH TPOTpaMMBbl YYTEHAa B3aMMOCBS3b PEMPOAYKTUBHOMN
npobsieMHO (opMbl O00y4YeHHs, YTO TO3BOJISIET pPEaTH30BaTh WHIAMBHUAYAIbHBIC
CIOCOOHOCTH O0YYarOUIMXCS, COYETaTh KOJUIEKTUBHYIO M WHIUMBUIYaJIbHYIO
CaMOCTOSTEIbHYIO paloTYy.

[Ipu BBIOOpE (OpM KOHTPOJIS W OIEHKH YYTCHBI CTETNEHb Ba)KHOCTHU
Marepuana Jjs Oyaymied mpodecCUOHaNbHOU NEeSTeIbHOCTH, WHAUBUIYaTbHBIC
OCOOEHHOCTH  y4eOHO-TIO3HABATEJILHOW  JIESITEIbHOCTH  OOyYarouuxcs, UuX
MICUXOJIOTHYECKUE U (PUBNOIOTUIECKUE OCOOCHHOCTH.

KonTponbs u orneHka 3HaHWW MPOBOASAT B Tpeaeinax ydeOHOro BpEeMEHH,
OTBEJICHHOT'O Ha OCBOCHHE JaHHOU 0011e00pa30BaTeIbHON YIeOHOM NUCIIUTUIHHEI,
KaKk TpaJWIMOHHBIMH, TaK ® WHHOBAIIMOHHBIMH  METOJAaMH, BKIIOYas
KOMIBIOTEPHBIE TEXHOJIOTUH.

Cucrema OlEeHKH JOCTH)KCHUN MJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI
mucturinabl OY J16.04MaremaTtuka

OcHoBHBbIE TOKa3aTeJH OHeHKH | PopMBI W MeETObI
Pe3yabTaThl 00yYeHHs pe3yJibTaTa u MX KPpUTepPUuu KOHTPOJISA U
OlleHKH  pe3yJbTaToB
o0y4eHust
- cOopMHUPOBAHHOCTH 3HAaHHE POJIM MAaTEMaTHKU B HayKe YCTHBIH OTIpoC,
MIpeICTaBICHUMN O U TEXHUKE, IKOHOMUKE, TECTUPOBAHUE,
MaTeMaTHKe KaK YacTH UH(GOPMALMOHHBIX TEXHOJIOTHSX U | IPOBEpKa
MHUPOBOH KYJIBTYPHI U B IpodeccruoHanbHoi WHIUBUAYAIbHBIX
MECTE MaTeMaTHUKH B NEeSITeNIbHOCTH; KapTOueK-3aJlaHuM,
COBPEMEHHOI BBINIOJTHEHHE apU(METHUECKUX MPOBEpKa JOMAIIHETO
LUMBUIIU3AIUH, CTIOCO0aX NEHCTBUI HAJl YUCTIaMU; 3aJjaHusl, BHIIIOJIHEHUE
OTIHMCaHUS SABJICHUN HaXO0XJIeHUE TPUOITMKEHHBIX MPAKTHYECKUX paboT u
pealbHOrO MUpa Ha 3HAUEHUH BEJIMYUH U KOHTPOJIBHBIX paboT 10
MaTeMaTH4YEeCKOM SI3bIKE; MOTPEIIHOCTEH; CpaBHEHHE COOTBETCTBYIOIIUM
YHCIIOBBIX BbIPaXKEHUH. TeMaM, poBepKa
CaMOCTOSTEIbHOMN
paboTHI Ha
MPAKTHYECKUX
3aHSATHUSIX,
3aIUTa MPOEKTOB.
— c(hopMHPOBAHHOCTH MPAaBWIBHO MPUMEHSET (bpoHTaNbHBIH OIpoc,
MIpEJICTaBICHUI O MaTeMaTH4YeCKUe METOJIbI JIIs TECTUPOBaHUE,
MaTeMaTHYECKHUX MOHITUAX | PEIICHUS 3a/1a4 Pa3TUIHbIX BBHITIOJTHEHHE
KaK BaXHEUIINX MPOIIECCOB OKPYKAIOLIETO MUPA. MPAKTHYECKUX U
MaTeMaTHYeCKUX MOJIENSIX, | MOHUMAET pa3inyune TpeOOBaHUIA, KOHTPOJBHBIX paboT,
MO3BOJISIFOIINX OMUCHIBATh | MPEABABISAEMBIX K HK3aMEH.
Y U3y4aTh pa3Hble JOKa3aTeNbCTBaM B MaTeMaTHKe Ha
MIPOLIECCHI U SIBIICHUS; MPAKTHKE; POJIb AKCHOMATUKU B
MMOHMMAaHHE BOBMOKHOCTH | MaTeMaTHKe, BO3MOXKHOCTh
AKCHOMAaTHYECKOTO MOCTPOCHHUS MaTEMaTHUECKUX
MOCTPOCHHUS TEOpUN HA AKCHOMATHYECKOM
MaTeMaTHYeCKUX TEOPUIl; | OCHOBE;
3HAUEHUE aKCUOMATUKH IS




Ipyrux obnactel 3HAHUS U IS
IIPAKTUKH; BEPOSITHOCTHBIN
XapaKTep pa3In4HbIX IIPOLIECCOB U
3aKOHOMEPHOCTEMN .

— BJIAJICHUE METOJAaMHU
JI0Ka3aTelIbCTB U
QITOPUTMOB PEIICHUS,
yYMEHUE UX MPUMCHSITH,
MIPOBOJIUTH JI0OKA3aTeIIbHbIC
pacCyKJIeHHUs B XO1€
peuieHus 3anay; —
BIIaJIEHUE CTaHJAPTHHIMH
MpUeMaMHU peIIeHus
palMoHAIBHBIX U
HPPAIMOHATIBHBIX,
MOKa3aTeIbHBIX,
CTENIEHHBIX,
TPUTOHOMETPUIECKUX
YpaBHEHUH U HEPABEHCTB,
HX CHUCTEM; UCITOJIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX
MporpaMM, B TOM YHCIIC
JUTS TIOMCKA TIyTH PEIICHUS
Y WUTFOCTPALIMH PELICHUS
YpaBHEHUH U HEPABEHCTB;

0000111aeT c10cOObI pelIeHus
palroHaBHBIX, IOKAa3aTEIbHBIX,
J0rapuPMHUUECKUX,
TPUTOHOMETPHUUYECKHX YPABHEHUH U
UX CHCTEM;

- 00600m1aeT CIIOCOOBI PelIeHuUs
palnroHaBHBIX, TOKA3aTEIbHBIX,
Jorapu(pMHUUECKUX,
TPUTOHOMETPUUYECKHX HEPABEHCTB;
- HCTIOJIb30BAHMUE TIPH PEIICHUH
IpUMEpOB GOPMYJI, CBSI3aHHBIX CO
CBOMCTBaMU CTCIICHEH,
aorapu@mos u
TPUTOHOMETPHUYECKUX QYHKITUI

TECTUPOBAHUE,
IIPOBEpKa KapTOUEK-
3aJIaHuM,
(GpoHTaNbHBIN OIpoOC,
BBITIOJIHEHHE
IIPAKTUYECKUX U
KOHTPOJIBbHBIX padoT,
3aIuTa MPOEeKTa,
IK3aMEH.

— c¢hopMHUPOBAHHOCTH
MpeACTaBICHUI 00
OCHOBHBIX MTOHSATHUSX
MaTeMaTHYEeCKOTO aHaIH3a
Y MX CBOMCTBAX, BJIAJICHUE
YMEHHUEM XapaKTepU30BaTh
noBeJieHHe (HYHKIUH,
UCIIOJIb30BaHUE
MOJIyYCHHBIX 3HAHUN IS
OIMCAHMSI U aHATTN3a
pealbHBIX 3aBUCUMOCTEH;

-3HAET OMpPEJIEIICHUS TPOU3BOTHOM,
€€ reOMETPUUYECKUH U
MeXaHUYECKUU CMBICI;

npaBuia U GOpMYyIIbI
muddepenniupoBanus PyHKITHI;
OIpeieieHue BTOPOH
MIPOU3BOTHOM, €€ (PU3nIecCKuit
CMBICT;

- IPUMEHSIET MPOU3BOIHYIO JUIS
HAXO0XJIeHUs HEOOXOIUMBIX U
JOCTaTOYHBIX YCIOBUI
BO3pacTaHus U yObIBAHUS
¢byHKIMH, CYIIEeCTBOBAHUS
IKCTPEMYMa;

- HCTIOJIb3YeT OOIIYIO CXEMY
noctpoeHus rpaduxkoB QyHKIUN ¢
MOMOILIBIO TIPOU3BOIHOM;

JUTS. HAXOXKICHUSI CKOPOCTH B
peasbHBIX Impoleccax

(bpoHTaNBHBIN OTIPOC,
MpakTU4ecKas padbora,
BBITIOJTHEHHE
WHIUBUAYAIbHBIX
3aJaHui Ha
MPAKTUYECKUX 3aHATUAX
BBITIOJTHEHHE
MPAKTHYECKUX U
KOHTPOJIBHBIX padoT ,
HK3aMEH.

— BJIaJICHHE OCHOBHBIMHU
MOHATUSAMH O TUIOCKHUX U
MPOCTPAHCTBEHHBIX
reOMETPUYICCKUX QUTypax,
UX OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTh
YMEHUS pacIiO3HABATh
TCOMETPUIECKUE (PUTYPBI

-YMEET pacro3HaBaTh Ha YyepTekax
Y MOJIEJISIX TIPOCTPAHCTBEHHBIE
(OpMBI; COOTHOCUTB TPEXMEPHBIE
O0OBEKTHI C UX OMHUCAHUSIMH,
-YMEET ONUCHIBATh B3aUMHOE
PacroJIOKEHUE TPSIMBIX U
IUIOCKOCTEHN B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CY)KJIEHUS

WH/IUBUTyaJIbHAasI
npakTuyeckas padbora,
(bpoHTaIBHBIN onpocC,
BBINOJIHEHHUE
WH/IMBUTyaJIbHBIX
3aJaHui Ha
MPAaKTUYECKUX
3aHATHSIX,




Ha 4epTekax, MOJEIAX U B
pealbHOM MUpE;
MPUMEHEHHE U3YYCHHBIX
CBOMCTB r€OMETPUYECKUX
¢buryp u popmyn amus
pelIeHus TEOMETPUIECKUX
3ajad ¥ 3a/1a4 ¢
MPAKTUYECKUM
COJIEpKAHUEM;

00 3TOM PACTIONIOKECHUH

- 1300pakaeT B3alMHOE
PacIoyIoKEeHUs IPSMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE.
-yMeeT aHaJIM3upOBaTh B
NPOCTEUIINX CIyJasx B3aUMHOE
pacmoio’keHrne 0OBEKTOB B
POCTPAHCTBE;

-yMeeT H300paKaTh OCHOBHBIC
MHOTOTPAaHHHUKH U KPYTJIbIE Tea;
BBITIOJTHSIET YEPTEXKHU TI0 YCIOBUSAM
3aad.

-yM€eT CTPOUTH MPOCTEUIIINE
ceueHust Ky0a, IPU3MBI, TUPAMUJIBI
-yMeeT pemarh IIaHUMEeTPHIECKUe
U TIPOCTEHIITNE CTEPEOMETPHUECKIE
3aJauu Ha HaX0XKJICHHUE
TeOMETPUIECKUX BEITHYUH (IJTHH,
YTJI0B, TUIOMIAACH, 00BEMOB). -
MPOBOJIUT JTOKa3aTeIbHbBIE
pacCcyKJIeHHS B XOJI¢ PEIICHHS
3ajad,

-HCTI0JIb3YET IPUOOPETEHHBIE
3HAHUS U YMEHUS B MPAKTHUECKON
JeSITeTPHOCTH Y TIOBCETHEBHOM
KU3HU

KOHTPOJIbHBIE PaOOTHI
10 TEMaM,
9K3aMeEH.

— chopMHUPOBAHHOCTH
MpEJICTaBICHUN O
rporieccax 1 sBJICHUSIX,
MMEIOIINX BEPOSTHOCTHBIM
XapakTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSAX B
peanbHOM MUPE, OCHOBHBIX
MOHATHUAX 3JIEMEHTAPHON
TEOPHUU BEPOATHOCTEH;
YMEHUI HaxOJIUTh U
OLIEHUBATh BEPOSTHOCTH
HACTYIUICHHS COOBITUH B
MPOCTEUIITHUX
MPAKTUYECKUX CUTYyaIUsAX
1 OCHOBHBIE
XapaKTEePUCTUKHU
CIIy4JailHbIX BEJINYUH;

-BBIYUCJICHUC KOM6I/IHaTOpHI)IX
3a/1a4 METOJI0M Tiepedopa, a TaKxKe
C UCITIOJIB30BAHUEM I'OTOBBIX
dopmyur;

-BBIYUCJICHUC HpOCTCfII.HPIX CJIy4acB
BEPOATHOCTH COOBITHII Ha OCHOBE
rmoacyeTra ymcia ucxoaoB,

- COCTaBJICHUC JUarpamMm 1
I‘pa(l)I/IKOB JJIA aHaJIn3a YU CIIOBBIX
JTaHHBIX U HH(pOpMaUU
CTaTUCTUYCCKOTI'O XapaKTepa.

(bpOoHTAIBHBIN OTIPOC,
TECTHPOBAHUE,
BBITIOJTHCHHUE
NPaKTUYECKUX U
KOHTPOJIBHBIX PadoT,
IK3aMEH.

— BJIaACHHUEC HAaBbIKAMU
HCIIOJIb30BAHHA T'OTOBBIX
KOMIIBIOTCPHBIX ITPOTrpaMM
IIpy pCHICHUU 3a/1a4.

-UCIIOJIb3YeT MPUOOPETEHHbBIE
3HaHUS U YMEHUS B PAKTUUYECKOM
JESTEIBHOCTH

TECTUPOBAHUC,
BBITIOJTHCHHUC
MPAKTUYCCKUX pa60T

CamocTosTenbHass paboTa CTYIAEHTOB OCYILIECTBIAETCS B (hopMe pelieHUst

HMHAWBUAYAJIbHBIX SaHaHI/Iﬁ M0 OCHOBHBIM TC€MaM KypCa II0 BapHuaHTaM,

COCTaBJICHUH CTyACHTaMH TCCTOB, 3aJad4. B PE3YIbTATC BBIITOJIHCHUA



CaMOCTOSATEIbHON paboThl, 00yYaroUIMecs JOHKHBI PACUIMPUTh CBOM 3HAHMS IO
OCHOBHBIM pa3jiefiaM JHUCHUUIUIMHBI MyTeM IOWCKa, OBJaJETh HaBBIKAMH cOOpa,
00paboOTKM, aHaimM3a W CHCTEMATH3aluud HMHPOpMAaLMU, a TaKXKE OBIAAETh
HEO0OXOIUMbIMU KOMIleTeHUUAMH. OCHOBHOU (hOPMON CaMOCTOATENbHON pabOThI
SBIISIOTCS WHIUBUAYyaJbHBIE MPOEKTHl MO OCHOBHBIM paslielaM COJepKaHUsS
paboueil mporpaMmal.

Hnousuoyanvuwiii npoekm - ocobas ¢opma opraHuzanu 00pa3oBaTeIbHOM
NEeATeNbHOCTH oOyuaromuxcs (y4eOHOe HCCleIOBAaHUE WM y4eOHBIH TPOEKT).
['maBHOW OTIMYUTENBHON 0OCOOCHHOCTHIO METO/Ia TPOEKTOB SBISETCS 00ydeHHE Ha
aKTUBHOM OCHOBE, depe3 Ierecoo0pa3Hyr AesITeTbHOCTh YYEHHKA, KOTOpas
COOTBETCTBYET €T0 JHYHBIM WHTEpecaM. B oCHOBE 3TOro MeToja JNEKHUT Pa3BUTHE
MO3HABATEIPHBIX  HABBIKOB  OOydYalOIIUXCA,  YMEHHH  CaMOCTOSTEIBHO
KOHCTPYHPOBAaTh CBOW 3HAHWS, YMEHUH OPHUEHTHPOBATHCS B HH(POPMAIIIOHHOM
NPOCTPAHCTBE, Pa3BUTHE KPHUTUYECKOTO M TBOPYECKOTO MBIIUICHUA. MeToa
NPOCKTOB  BCErla OPHECHTUPOBAH HA  CaMOCTOSTENBHYIO  JESTEIbHOCTD
00y4aroUINXCs - HANBUAYAIBHYIO, TAPHYIO, TPYIMIIOBYIO, KOTOPYIO 00yJarouuecs
BBITIOJIHAIOT B TEYCHHE ONPEJCICHHOTO OTpe3Ka BPEeMEHHU. MeToJ MPOeKTOB
BCErJla NpeanoaraeT peleHue Kakoi-1o npooaemsl.

OcBoeHHE JHMCLUUIUIMHBI IIPEAINOJIaraeT BbBIIOJHEHHE BHEAyJIUTOPHOU
CaMOCTOSITEIbHOW pabOThI, JOMAIIHUX 3aJaHUM MO Ka)XJ0H TeMe, BBIIOJHEHUE
IPOEKTA.

TeMbl IPOEKTOB:
1. BrinmosHeHHe MOJIENN 3B€314aTOI0 MHOTOTPAHHUKA.
Kpacora maTemaTuku B 3a1a4ax Ha pa3pe3aHue.
Teopema ITudaropa.
BexTopHOe 3a1aHue MPSAMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
Maremarnka 1 maxmarhl.
Maremartrka B apXUTEKTYpE.
I'padst u ux npumeHeHue.

O N kWD

MartpuuHas anredpa B SKOHOMUKE.

. [HocTpoenue rpadukoB CIOKHBIX (YHKITHA.

10 HecrtangaptHbie criocoOBI perieHus KBaIpaTHBIX YPaBHCHUI.

11.HcTopus MaTeMaTHIECKUX OTKPBITHIA, OMOoTpadun yUeHBIX-MaTeMaTHKOB.
12.Jlorapudmudeckas Criipab.

13.MaTpuipl 1 X MPUMEHCHHE.

14.TIpumeHeHNEe UHTETPATLHOTO UCUHUCIICHUS B HAYKE W TEXHUKE.



Tembl koHCyAbTaUIl 1 KypC.
1. Jle¥icTBHS ¢ IEUCTBUTEIBHBIMU YHUCIIAMHU.
Kopensp 13 uncna u ero cBoiicTea
[IpeobpazoBaHue anredOpandecKux BhIPaKEHUM.
Jlorapudm u ero cBoicTRBa.
[IpeoGpazoBanue Jorapu(pMUYECKUX BbIPAKEHUN.
@OyHKIMH, CBOMCTBA QYHKIUN , TOCTPOEHHUE TPa(QUKOB (PYyHKIUH.
[TocTpoenue rpaduKoB CIOKHBIX (YHKIIHA.

©NOUA®WN

OcHOBHBIE POPMYITBI TPUTOHOMETPHH.
[IpeobpazoBaHne TPUTOHOMETPUIECKUX BBIPAKEHUH.
10.Pemienne ypaBHEHUI 1 HEPABEHCTB M UX CHCTEM.
11.PemieHne noka3aTelbHbIX YPABHEHUH M UX CUCTEM.
12.Pemenue norapumMuveckux ypaBHEHUH.
13.PenieHre TpUrOHOMETPUIECKUX YPaBHEHU.
14.TIpsimMble U MIOCKOCTH B IPOCTPAHCTBE.

15.Teopema 0 Tpex NepreHIuKyspax.

16.I1pu3ma u ee CBOMCTBA.

17.1Tupamuya u ee CBOMCTBA.

18.Tena BparnieHus.

19.Pemenne 3anau no reMe «M3mMepeHus: B reOMETpUN».
20.OCHOBBI TEOPUU BEPOSITHOCTEH.



3.MecTo 00111€00pa30BaTEIbHOM Y4eOHOW TUCHUIIMHBI B Y4eOHOM IJIaHE

O6meobOpazoBatenbHas yueOHas naucturuimHa OVY][6.04 Marematuka
OTHOCUTCS K TIpeIMETHOH oOnact «MartemaTnka W WHPOpMATHKa» HM K
o0111e00pa3oBaTeIbHOMY y4eOHOMY IIMKIY OCHOBHBIX Mpo¢heCcCHOHATBHBIX
00pa3zoBaTeIbLHBIX MPOrpaMM CPeIHETO MpoeCCUOHATLHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO o00miero o6Opa3zoBanust ¢ ydetroM TpedoBanuit DOI'OC CIIO
€CTECTBEHHOHAYYHOT'O npoduis podeCCUOHATEHOTO o0Opa3zoBaHus.
€CTECTBEHHOHAYYHOTO MPOodUiIs MpoPeCcCHOHATHHOTO 00pa30BaHUsl.

O6meobpazoBatenbHas ydyeOHass gucuumuinHa OJ1b.04 Maremartuka
otHocuTcs K mpeametHor obnactu @PI'OC COO marematuka U uHGOpPMATHKA U K
o011e00pa3oBaTeIbHOMY  y4eOHOMY IIMKIYy OCHOBHOM  MpodecCHOHAIBHOM
o0pa3oBaTeIbHONM TPOTPaAMMBI CPEIHETO MPOodecCHOHAIBHOTO O00pa3oBaHHS Ha
0a3ze OCHOBHOTO 0O0OImero o0pa3oBaHUs C TMOJyYEHHUEM CpPETHETro OOIIero
oopazoBanusa (IIIICC3) no cneumanbHoctu 19.02.10 «TexHonmorus NpoayKIIHH
00I1IeCTBEHHOTO TTUTAHUS.

N3yuenne  obmeoOpaszoBarenbHO  yueOHoM — aucruiuimael  O/16.04
Matemartuka: anrebpa ¥ Hadanga aHaIHM3a; TEOMETPUS TECHO CBSI3aHO C TaKUMHU
TUCIUIUIMHAMY, Kak (u3uka, muHbOpMATHKA, XUMUS, SKOHOMHUKA, OHA SIBISETCS
NpOIEJIEBTUKON K u3ydeHuto Kypca «MHdpopmaruka u uHPOpMaLUOHHBIE
TEXHOJIOTHUN».

OcHOBYy mporpamMmbl  COCTaBIISIET  COJEpXKaHUE, COTJIACOBAaHHOE C
TpeOoBaHuAMH  (eIepallbHOIO0 KOMIIOHEHTa TOCYIapCTBEHHOTO CTaHJapTa
cpeaHero (IOJIHOT0) 00IIero 0Opa3oBaHus .

Peanuzanms oOmmx mened  W3ydyeHUS  MaTeMaTHKWA — TPAAUIIMOHHO
dbopMupyeTcst B 4eThIpeX HampaBJICHUSIX — METoau4YecKoe (o0Iee mpeacTaBiIeHHe
00 maesXx W MeToAax MaTeMaTHKH), UHTEJUICKTyaJlbHOE pPa3BUTHE, YTHIIMTAPHO-
MparMaTuyeckoe HampaBieHuEe (OBJAaJIEHHE HEOOXOAMMBIMH KOHKPETHBIMU
3HAHMSIMU ¥ YMEHUSMH ) U BOCITUTATEIHHOE BO3/ICHCTBHE.



4.Pe3yibTarTbl OCBOCHHMSI 00y4YalOLIUMHCH 001IC00pPa30BATEILHON Yy4eOHOM
aucuumianabl OY [10.04 Matematuka.

B cootBerctBUM ¢ ®I'OC CIIO ycTraHOBIEHBI claeAyoomue TpeOoBaHUs K
pe3yabTaTaM OCBOCHHS O0y4aromIMMHECS 00pa30oBaTeIbHONW y4eOHOW MUCIUTUTNHBI
OV ]16.04 MaremaTuka:

* TUYHOCMHBIX:

— ¢(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTEeMAaTUKE KaK YHHUBEPCAIBHOM SI3BIKE
HayKH, CpEICTBE MOJICIMPOBAHMs SIBICHWH W TPOIECCOB, HACIX M METOJaX
MaTEMaTUKH;

— TMOHUMaHHE 3HAYMMOCTH MaTEeMaTHKH JIsi HaydYHO-TEXHHYECKOro IMporpecca,
chOpMUPOBAHHOCTHh OTHOIICHHUS K MaTEeMaTHKE KaK K 9acTH OOIIeUeIOBEYECKOM
KyJIbTYpbl 4epe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMaTUKH, DBOJIOIUCH
MaTeMaTUYECKUX UICH;

— pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHUYECKON KYJIBTYPhl, KPHTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
s Oynymel npodeccuoHaIBHOM AeSITeTbHOCTH, IS TPOIOJDKEHUS 00pa30oBaHMsI
U caM0o0Opa30oBaHus;

— OBJIQJICHWE MaTEeMaTHYECKUMHU 3HAHHSIMH W YMEHHUSMHU, HEOOXOJUMBIMU B
TIOBCETHEBHOW  KW3HHW, [UISI OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAyYHBIX
IUCIMIUIMH W JUCHUIUIMH TPO(ECCHOHATBHOTO [UKIA, IS MONydYSHHs
oOpazoBaHus B 00JIaCTSIX, HE TPEeOYOIMX YrIyOJeHHOW MaTeMaTHYeCKOM
TIOJITOTOBKHU;

— TOTOBHOCTb M CHOCOOHOCTh K 00Opa3OBaHHIO, B TOM YHCJIE caM000pa30BaHUIO,
Ha TPOTSKEHUU BCEH )KU3HU; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHUI0 KaK YCJIOBHIO YCICHTHONW Mpo¢eCcCHOHATbHOW W OOIIeCTBEHHOMN
NEeSITEBHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbHON TBOPYECKOM U OTBETCTBEHHOM
NeSITEHHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOH pabOTe, COTPYIHUYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTeIbHOM,  OOIIECTBEHHO  MOJIE3HOM,  y4eOHO-HCCIIEeIOBATEIIHCKOMH,
MPOCKTHOM U JPYTUX BUAAX JACATEIHHOCTH;

— OTHOIIECHHE K MPOo(heCCHOHATBHON NEATeIHHOCTH KaK BO3MOXXHOCTH Y4acTHS B
pPEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAMOHATHHBIX
mpoodem;

* MemanpeomemHnvlx:

— YMEHHE CaMOCTOSATEIBHO OMPENEISATh IEH ACATEIBHOCTH M COCTABIISTH IJIAHBI
TeSTEHHOCTH; CaMOCTOSITEITLHO OCYIIECTBIISITH, KOHTPOJIUPOBATH u
KOPPEKTUPOBATh JCSATEIBHOCTH;, HCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTIDKEHUST TIOCTABIICHHBIX TIEJIEM W peanu3alid IUIAHOB JIEATCIIbHOCTH;

BBIOMPATh YCIIEUIHBIE CTPATETUU B PA3TUYHBIX CUTYALIUSX;



— yMEHUE NPOAYKTUBHO OOLIATHCS U B3aUMO/IEMCTBOBATH B IPOLIECCE COBMECTHOM
NEeSATENbHOCTH, YYUTHIBATH MO3ULUUU JPYIMX YYAaCTHHKOB JICSITEIIBHOCTH,
¢ PeKkTUBHO pa3penaTh KOH(IUKTHI;

— BJAQJCHUE HaBbIKAMHM I[103HABATEJIbHOM, YyueOHO-HCCIEIOBATENbCKON U
MIPOEKTHOW JESTENIbHOCTH, HABBIKAMHU pa3pelIeHus Opo0sieM; CIocOOHOCTh H
TOTOBHOCTB K CAMOCTOSATEIbHOMY MOUCKY METOOB PELICHUS TPAKTUYECKUX 3a]1aY,
MPUMEHEHUIO Pa3INYHBIX METOIOB MO3HAHUS;

— TOTOBHOCTH W CHOCOOHOCTh K CaMOCTOSITEJIbHOW WH(OpPMaIMOHHO-
NO3HABATEIbHOM JEATENbHOCTH, BKIIOYAs YMEHUE OPUEHTUPOBATHCS B PA3ITHUHBIX
UCTOYHHKAX WH(OpMAaNUW, KPUTHUYECKH OICHUBATh W HMHTEPIPETHPOBATH
UH(OPMAIIHIO, TOTYYAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

— BJIQJICHUE SI3bIKOBBIMHU CPEJCTBAMH: YMEHHUE SCHO, JJOTUYHO W TOYHO M3J1arathb
CBOIO TOUKY 3pEHHs, UCIIOJIb30BATh aJ€KBATHBIE SI3bIKOBBIE CPE/ICTBA;

— BIaJICHHE HaBbIKAMM TIO3HABAaTEJIbHOM  pediieKCMM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX TPOLECCOB, HMX PE3yJNbTaTOB H
OCHOBaHMW, TPAHUI] CBOETO 3HAHUS M HE3HAHHWS, HOBBIX MTO3HABATENIbHBIX 3a7a4 U
CPEIICTB JUIsl X JOCTUKEHUS;

— IIeJIEyCTPEMIICHHOCTh B TIOMCKAaX U MPUHATUU PELICHHM, COOOpa3UTEIbHOCTh U
UHTYULIMSI, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX IMPEACTABICHUN; CIOCOOHOCTD
BOCIPUHUMATh KPacoTy U TapMOHHIO MHUPA;

* PEMETHBIX:
— c(hOpMHUPOBAHHOCTH MPEJCTAaBICHUI O MaTeMaTUKE KaK YacTh MHUPOBOM
KyJIbTYpbl M MECTE MaTEeMaTUKH B COBPEMEHHON IMBWIM3AIMH, CIOCO0aX
OMMCAHMSI SIBJICHUI peaJbHOTO MUPa HA MATEMATHUYECKOM S3BIKE;
— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNH O MATEMAaTUYECKUX TMOHATHUAX KakK
BAXHEHIINX MATEMAaTUYECKUX MOJIETSAX, IMO3BOJSIOMIUX OINUCHIBATh W HU3y4YaTh
pa3HblE NPOLECCHl W SBICHUSA; NOHMMAaHUE BO3MOYKHOCTU AaKCHOMATHYECKOIrO
IIOCTPOEHUSI MATEMAaTUUECKUX TEOPUI;

— BIAJCHME METOJaMU J0Ka3aTeIbCTB M aJTOPUTMOB pELIEHUS, YMEHUE HUX
IIPUMEHSATH, IPOBOAUTH JI0KA3ATEIbHBIE PACCYKACHHUS B XOJI€ PELICHUS 3a/1a4;

— BJAJCHHE CTAHJAPTHBIMM TpUEMaMH  pEHICHHUS  palMOHAIbHBIX U
UppalMOHATbHBIX, TTOKA3aTeNbHbIX, CTENICHHBIX, TPUTOHOMETPUUECKUX YpaBHEHHI
¥ HEPaBEHCTB, UX CHUCTEM; HUCIIOJIb30BaHHUE TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B
TOM 4YHCIIE Ui MOMCKAa MYTH PEUICHHs] M WUIIOCTPALMU PEUICHHs] YpaBHEHHM U
HEPaBEHCTB;

— c()OpMHUPOBAHHOCTH MPEACTABICHNUN 00 OCHOBHBIX MOHATHUAX MaTEMaTHYECKOTO
aHalM3a W WX CBOWCTBAx, BIAJCHHE YMEHHEM XapaKTEpHU30BaTh IOBEIACHHE
(GyHKIMIA, WCHOIB30BAaHWE TIOMYYCHHBIX 3HAHUN [ ONHCAaHUS W aHAIN3a
pealbHBIX 3aBUCUMOCTEM;



— BIJIQJICHUE OCHOBHBIMU TIOHSATUAMH O IUIOCKUX M MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYypaX, UX OCHOBHBIX CBOMCTBAX;
- chOpMUPOBAaHHOCTh, YMEHHMsI paclo3HaBaTh TreoMeTpuyeckue GUrypsl Ha
yepTekax, MOJENISIX M B pEajbHOM MHpE; MPUMEHEHUE H3YYCHHBIX CBOWCTB
reoMeTpudeckux Guryp u Gopmyn AJisi pelieHusl FTeOMETPUUECKUX 3a/1a4 U 3aj1ad ¢
MPAKTUYECKUM COJICPKAHUEM;
— c(pOpMHUPOBAHHOCTh MPEACTABICHUN O Mpoleccax W SBICHUSIX, HMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MUPE,
OCHOBHBIX TIOHSITUSIX AJIEMEHTAPHON TEOPUM BEPOATHOCTEH; YMEHMI HAXOAUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITUH B MPOCTEUIIMX MPAKTUUECKUX
CUTYaIUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyUYalHBIX BEJTUYUH;

— BJIaJICHUE HaBBIKAMU HMCIOJIb30BAHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM TIPHU
pelieHnu 3aaa4.

Kpome ToOro, B mpoiecce OCBOGHHS JUCHHMIUIMHBI  MPOUCXOIUT
dbopmupoBaHue OOIIMX KOMIIETCHIIMH B paMkax (eaepaqbHOro KOMITOHEHTA
rOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEJAHETrO TOJHOTO OOIIero
obpazoBanus B npenaenax OITOIT CIIO:

OK 1. IlomuMarh CYIIHOCTh W COLMAIBHYK 3HAYMMOCTh CBOEH Oymyiiei
npodeccuu, MPOSBIATh K HEH YCTOMYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESITENBHOCTh, BHIOMPATH TUIIOBBIE METOIbI
U crnocoObl  BBIMOJMHEHUS  TpodeccHOHambHBIX  3a/Jady, OICHUBATh  UX
3¢ PEKTUBHOCTH U Ka4eCTRBO.

OK 3. TlpuHumaTh peuieHus B CTAHJAPTHBIX M HECTAHJAPTHBIX CUTYalUSX U
HECTH 3a HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBISTh TOUCK M UCIIONB30BaHUE WH(POpMAIMK, HEOOXOAUMOM IS
3 PEKTUBHOTO BBHITIOTHEHUSI MPOPECCHOHAIBHBIX 3aj7a4, NMpo(ecCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonb3oBaTh HWH(DOPMAIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH B
npoeccCHoHaNbHOM AESITEIEHOCTH.

OK 6. PaGoTath B KOMIIEKTHBE U KOMaHJe, Y(PPEKTUBHO 0OMIATHCA C KOJIJIETaMH,
PYKOBOJCTBOM, ITOTPEOUTEISIMHU.

OK 7. bparb Ha ce0sd OTBETCTBEHHOCTh 3a palbOTy UJEHOB KOMAaHJbI
(MOTYMHEHHBIX), 32 PE3YJIbTAT BBIOJHEHUS 3a/JaHH.

OK 8. CamocTosITeNnbHO ONpeaeisaTh 3aAa4l Npo(ecCUuOHANIBHOTO U JIMYHOCTHOTO
Pa3BUTHsI, 3aHUMATHCS CaMOOOpa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIIIICHUE
KBaJgu (UK.

OK.9 OpuenTtupoBaThCs B YCIOBUSAX YACTOW CMEHBI TEXHOJIOTHUH B
poeCCUOHANILHON JIESITEIIbHOCTH.



5.Conep:kanmne yueOHOM TUCUMILIIMHBI.

Beenenmue.

MatemaTtuka B HayKe, TEXHHKE, YIKOHOMHUKE, WH()OPMAIMOHHBIX TEXHOJOTHUAX H
NpaKTHUECKON mesTenbHOCTH. Llenmn W 3agaum  wW3ydyeHHWsT MaTeMaTHKU B
YUPEXKICHUSIX HAYAIBHOIO U CPEAHEro NpodheccuOHaIbHOr0 00pa30BaHus.

Pa3nen 1. Pa3BuTHEe NOHATHS 0 YHCJIE.

lensie u pamuonanbHble uucna. JleiicTButenbHble uyucna. [IpubnamkeHHbIE
BbIYUCICHUS. [IpubnusicenHoe 8b1uucieHusl.

Komnnexchoie wucna.

Paspnen 2. Kopuu, crenenu u Jiorapugmsi.

Kopun u crenmenun. KopHu HaTypaibHOW CTENEHW W3 4YKClIa U HMX CBOMCTBA.
CreneHn ¢ palMOHAJbHBIMM TOKa3aTelsMU, UX cBoWcTBa. CreneHu ¢
JNEUCTBUTENBHBIMU TIOKa3zaTensiMu. Ceolicmea cmenenu ¢  OelicmeumelbHblM
noxasameinem.

Jlorapu¢pm. Jlorapupm wumciaa. OcHOBHOE JOrapu(pMHUUECKOE TOXKJIECTBO.
Jlecatuunbie U HaTypalbHble Jiorapudmbl. [IpaBuna aeicTBuii ¢ jorapudmamu.
Ilepexo K HOBOMY OCHOBAaHHUIO.

IIpeoOpa3oBanue ajnredOpanvecKux BbIPAaKeHUI. [IpeobpazoBanue
palMOHAIbHBIX, MppALMOHAIBHBIX CTEIEHHBIX, MOKa3aTEeIbHBIX U
norapuMUYECKUX BbIPAKEHUN.

Ilpakmuueckue 3anamus.

Apudpmernyeckue JEHCTBUS HAJI YUCIAMHU, HAXOXKJICHHE TPUOIMKEHHBIX
3HAQYCHUN  BEJIMYMH M TOTPEIIHOCTEH  BBIUMCICHMM  (a0CONIOTHONW U
OTHOCHUTEJIbHOI), CPaBHEHUE YHCIIOBBIX BBIPAKEHUM.

Brruuciienue u cpaBHeHUE KOpHEW. BhINoTHEHNE pacyeToB C paJuKaIaMU.
[IpeobpazoBaHue BEIpaXKCHHM, COIEPIKANTUX KOPHH.

Pemienne wuppanuoHanbHbIX ypaBHEHMM. HaxokieHue 3HAUYEHUN CTENEHEH C
panMoHaNbHBIMU  TIOKazatensmu. CpaBHeHue cteneHeil. [IpeoOpazoBanus
BBIPKEHHH, COJIEPKAINX CTEICHU. PelieHrne noka3aTeabHbIX YPABHEHHUM.
Pemenne npukinaaHbIX 3a0a4.

Haxoxxnenue 3HaueHuii norapudma 1mo mpou3BOJIbHOMY OCHOBaHMIO. [lepexom ot
OIHOTO OCHOBaHUSA K JpyroMy. BpluncieHne u cpaBHeHHE JOrapu@mos.
JlorapudgmupoBaHue 1 MOTCHIIMPOBAHNE BHIPAKEHUH.

[TpubnuxeHHBIC BHIYUCICHUS M PEIICHUS TPUKIATHBIX 3a7a4.

Peuienue norapuMuuecKux ypaBHEHUH.

Paznen 3. IlpsiMble ¥ JIOCKOCTH B IMPOCTPAHCTBE.

[IpsiMbIEe M IIIOCKOCTH B MPOCTPAHCTBE. B3auMHOE pacmnoioxKEeHNne IBYX NPSIMBIX B
npoctpanctBe. [lapannenbHOCT, mOpsIMOM W IIOCKOCTH. [lapanmnenbHOCTH
miockocted. llepneHaukynsspHOCTh HpsAMONM W IIOCKOCTH. [lepnenaukynsp u



HAKJIOHHAsA. YTOJ MEXAY IPSAMOM U IUIOCKOCTBIO. JIByrpaHHbINi yroil. YToa Mexay
IJIOCKOCTAMU. lIeprieHIuKyIapHOCTD ABYX IIJIOCKOCTEM.

I'eomerpuueckue mnpeoOpa3oBaHMsl MPOCTPAHCTBA: MapajUIeNIbHbIA  MEPEHOC,
CUMMETPUsL OTHOCUTEIBHO IIOCKOCTH.

[lapamnenbHOoe  MPOEKTUpPOBaHME.  [l10wadb  OpmMO2OHANLHOU — NPOEKYUU.
N3006pakeHne npoCcTpaHCTBEHHBIX QUTYP.

Ilpakmuueckue 3anamus.

IIpy3Haky B3aMMHOIO PacIlOIOKEHUs IPAMBIX. YTOJI MEXAy IIpsMbIMU. B3anumHoe
pPACIOJIOKEHHUE TMPAMBIX M IDIOCKOcTed. IleprneHauKynssp W HaKJIOHHasA K
IUIOCKOCTH. YTOJI MEXAY IpPsAMOM U IUIOCKOCTBIO. TeopeMbl O B3aUMHOM
PACIIOJIOKEHUH IIPSMOU U IIJIOCKOCTH.

Teopema 0 Tpex nepreHAuKyIsIpax.

IIpr3Haky U CBOMCTBA MAapAIICIBbHBIX U IIEPIEHIUKYIISAPHBIX IIIOCKOCTEM.
PaccrosiHMe OT TOYKM 10 IUIOCKOCTH, OT HPSIMOW 10 IUIOCKOCTH, PACCTOSHUE
MEXIY  IUIOCKOCTSIMH, MEXKIYy  CKPELIMBAIOUIMMHUCS  NOPSIMBIMH,  MEXKIY
IPOU3BOJIBHBIMU (DUTYpaMU B POCTPAHCTBE.

[TapamnenbHOE MPOEKTUPOBAaHME U €ro CBOMCTBA. Teopema O IUIOLIAJIH
OPTOrOHAJIBHOW MPOEKIIMHU MHOTOYTOJIbHUKA.

Pasznen 4. JineMeHTbI KOMOMHATOPHKH.

OcHOBHBIE TOHSATUS KOMOWHATOPUKH. 3a7aud Ha MOJCYET YHcCia pa3MeElieHH,
NEpPECTaHOBOK, coueTaHuil. Pemenue 3agau Ha mepebop BapuanToB. PopMmyina
o6unoma Hrprorona. CBoiicTBa OMHOMUHAIBHBIX KO3(PGUIMEHTOB. TpeyroiabHUK
[Tackaus.

Ilpakmuueckue 3anamus.

Uctopus pa3BuTusi KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH W CTATUCTUKH U UX
poiib B pasmUYHBIX cdepax dYeloBeUeCKOW Ku3HenesTenbHocTu. [lpaBuiia
KoMOuHaTOpuku. Pemienne koMOWHATOpHBIX 3anad. Pa3memnenusi, coderaHus u
nepectaHoBku. bunom HeroToHa u Tpeyronpuuk Ilackans.

Pazgea 5. KoopauHaTthbl M BEKTOPBI.

[IpsmMoyronbHast (AexkapToBa) cUCTEMa KOOPIWHAT B MpocTpaHcTBEe. Popmyna
PACCTOSIHHSI MEXTY ABYMsI TOUKaMH. Y paBHEHUS cepbl, TNIOCKOCTH U MPSIMOH.
Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. CliokKeHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasiiokeHue BEKTOpa IO HANpPaBICHUSM. YTOJ
MexXay AByMs Bektopamu. lIpoexumss BekTtopa Ha ocb. KoopauHatsl BekTopa.
CkansipHoe IpOoU3Be/ICHHE BEKTOPOB.

Hcnonb3oBanne KOOPIAMHAT W BEKTOPOB NPU PELHIEHUH MAaTEMaTUYECKUX U
MPUKJIAAHBIX 3a]1a4.

Ilpakmuueckue 3anamus.

Bektopel. JledictBuss ¢ Bekropamu. JlekaproBa cuCTEMa KOOpAMHAT B
MIPOCTPAHCTBE.

VYpaBHeHHE OKpPYXHOCTH, c(epbl, IUIOCKOCTU. PaccrosiHMe MEXIy TOYKaMH.
JlericTBUsL ¢ BEKTOpaMHM, 3aJlaHHBIMU KoopauHaTtamu. CKaJIsipHOE MPOU3BEICHUE



BEKTOPOB. BEKTOpHOE ypaBHEHHUE MPSIMOU U INIOCKOCTHU. McTIOb30BaHNE BEKTOPOB
IIpU 10KA3aTENIbCTBE TEOPEM CTEPEOMETPUMU.

Pa3zznesn 6. OCHOBBI TPUTOHOMETPHH.

OcHOBHbBIC IOHATHS.

Pannannas mepa yrma. BpamarensHoe nasmkeHue. CHUHYC, KOCUHYC, TAHIE€HC U
KOTAHI'€HC YUCIIA.

OcHOBHBIC TPUTOHOMETPHUYECKHE TOKICCTBA.

®opmynsl npuBeneHus. DopMmynsl cinoxeHus. Dopmynsl yaBoeHUs. DPopmyiibl
IIOJIOBUHHOI'O YIJIA.

IIpeoOpa3zoBanus NPOCTEeHIIUX TPUTOHOMETPHYECKHX BbIPaKEHUM.
[IpeoGpa3zoBanue CyMMbl TPUTOHOMETPUYECKUX (GYHKUMNA B MPOU3BEIACHUE H
NPOU3BECHUS B CyMMYy. BplpakeHHe TPUTOHOMETPUYECKUX (YHKIHMM uepes
TAHI'€HC IIOJIOBUHHOI'O apr'yMEHTA.

Tpuronomerpuyeckue ypaBHEeHUs U HEPABEHCTBA.

IIpocreiimue TPUTOHOMETPUYECKUE ypaBHEHMUS. [Ipocrenimme
TPUTOHOMETpUYECKHE HepaBeHCTBA. OOpaTHbIe TPUTOHOMETPHUYECKHE (DYHKIUU.
ApKCHHYC, ApKKOCUHYC, apKTaHI'€HC.

Ilpakmuueckue 3anamua.

PanuanHbIli METOA M3MEPEHHUSI YIIIOB BPALIECHUS U CB3b C I'PaAyCHOU MEpOM.
OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYJIbI CIOKEHHUS, YIBOCHMUS,
npeoOpa3oBaHUE CYMMBbI TPUTOHOMETPUYECKUX (YHKIMH B NPOU3BEJEHUE,
npeoOpa3zoBaHUE MPOU3BEACHUS TPUTOHOMETPUUECKUX PYHKIIUH B CyMMY.
IIpocTennme TPUrOHOMETPUUECKUE YPABHEHNS U HEPABEHCTBA.

OOpaTHbI€ TPUTOHOMETPUYECKUE (PYHKIIMU: APKCUHYC, APKKOCUHYC, apKTAHT'€HC.

Pa3nen 7. ®yHKIMU, UX CBOMCTBA U rpauKm.

@dyukuuu. OO6nacTh ompeAcIeHUusT U MHOXECTBO 3HA4YeHUH; rpaduk (QyHKIHH,
nocTpoeHue rpadukoB PYHKINN, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

CgoiictBa pyHkuMu. MOHOTOHHOCTh, YE€THOCTh, HEUETHOCTh, OTPAHUUYECHHOCTb,
NepUOANYHOCTh. [IpoMexyTku Bo3pacTaHusi u YObIBaHUS, HauOoOJbIIee W
HAaWMEHBIIIEE 3HA4YEHUS, TOUYKH OKCTpemyMma. ['paduueckas HHTEpIpeTarus.
[Tpumepsl QyHKITMOHATBHBIX 3aBUCUMOCTEH B pEabHBIX IMpoOIeccax M SIBICHUSX.
Apudmernyeckue onepanuu Haj GyHKIUAMEA. CiioxkHas QyHKIUS (KOMIIO3UIHU).
[lonsitue o HenmpepbiBHOCTH GyHKIMH. Ob6pamuvie @yukyuu. Obaacme
onpeoenenus u obaacms 3HauveHuu oopamuou Gyukyuu. Ipagux obpamuoll
QyHKYUU.

Crenennble, mMoka3aTejibHble, JorapupMuyeckue M TPUTOHOMETPHUYECKHUE
GyHkun.

Omnpenenenus GyHKIHA, UX CBOMCTBA U TPadUKH.

[Ipeo6pazoBanus rpadukos. IlapamiensHbIi TEPEHOC, CUMMETPHUS OTHOCUTEIBLHO
OCel KOOpAWHAT W CHUMMETPUS OTHOCHUTEIHHO Hadaja KOOPAMHAT, CHMMETPHUS
OTHOCHUTEBHO MPSMOU Y = X, PACTSHKCHHUE U CKATUE BIOIb OCEH KOOPAMHAT.
Ilpakmuueckue 3anamus.



[Ipumepsl 3aBUCHMOCTEN MEXIy NEPEeMEHHbIMH B pealbHBIX Ipolieccax U3
CMEXHBIX AUCHMIUIMH. OnpeneneHue QyHKIMMA.

[TocTpoenue u urenue rpagukoB pynkuuii. Mccnegopanue QyHKuu.

CBolicTBa JTUHEHHOW, KBaJApaTUYHOM, KYCOUHO-TMHEHHON M JIpOOHO-TMHEWHOMN
GyHKIU.

HenpepoiBHbIe U iepuognueckue GyHKINH.

CpoiictBa U rpaduKu CHHYCa, KOCHHYCAa, TaHreHca M KotaHreHca. OOpaTHbie
¢ynkuun  u ux rpapukd. OOpaTHble TPUTOHOMETPUYECKHE  (DYHKIIHH.
[IpeobpazoBanus rpaduka pynkuuu. ['apmoHudeckue koueOaHus.

[Ipukitaguele 3a1a4u.

CreneHHas QyHKIMS, ee CBOMCTBA U rpaduK.

[loka3zarenbHast pyHKIUS, €€ CBOICTBA U rpaduK.

Jlorapudmuueckas GyHKIIMS, €€ CBOWCTBA U rpaduK.

[lokazarenbHble, JorapupMUyYEcKUe, TPUTOHOMETPUUYECKUE YpaBHEHHUS U
HEPaBEHCTBA.

Pa3znen 8. Muororpannuku. Tejia 1 MNOBEPXHOCTH BpPalleHHS.

Bepmunbl, peOpa, rpanu MHororpaHHuka. PasBepTka. MHOrorpaHHble YIJIBL
Beinykiible MHOrorpanHuku. Teopema Jitiiepa.

IIpusma. Ilpssmas v HakimoHHas npusma. lIpaBwibHas npusma. Ilapamnenenunen.
Ky6. [upamuna. [IpapmibHas nupamuaa. Y cedeHHas mupamuaa. Terpasap.
CummeTtpuu B KyOe, B mapaJljiesienuIeie, B MPU3Me U MUpaMu/Ie.

Ceuenuss ky0a, mnpusMbl © nupamuabl. [IpeicTaBieHre o0 NPaBUIBHBIX
MHOTOTpaHHUKAaX (TeTpa’ap, KyO, OKTa’Ap, AOJAEKAdIP U UKOCAIID).

Hunuaap w  xoHyc. YceueHHbld koHyc. OcHoBaHue, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpasyrmas, pa3BepTtka. OceBble CEUYEHHs] U  CEUYCHUS,
napasuienbabie ocHoBaHuto. [lap u chepa, ux ceuenns. KacarenbHasi miIocKoOCTh K
cdepe.

Ilpakmuueckue 3anamus.

B3aumHoe pacronoxeHnue mpocTpaHCTBEHHBIX (puryp.

Paznuunble Buabl MHOrorpaHHMKOB. VX wuzoOpaxenus. CedeHus, pa3BEpTKH
MHOTOrpaHHUKOB. [l1omaaes moBepxHOCTH. Buabl cuMMmeTpuil B MPOCTPAHCTBE.
CumMmeTpus Tea BpallleHUs U MHOIOTPAHHUKOB.

HaxoxneHue OCHOBHBIX 3JIEMEHTOB IPU3MBL.

HaxoxneHue OCHOBHBIX 2JIEMEHTOB IIUPaMUBI.

[unuHIp, OCHOBHBIE DJIEMEHTHI, CEYEHUS.

KoHyC, OCHOBHBIE JIEMEHTBI, CCUCHMUS.

[Tap u cepa, nx ceueHus.

Pasznen 9. Hauana mareMaTu4ecKOro aHajiusa.

ITocienoBaTe IbHOCTH. Crioco0sb1 3aJaHus u CBOMCTBA  YHCJIOBBIX
MOCJIEJOBATCIbHOCTEHA. Ilonsmue 0 npeoeje nocne0o08ameibHOCmU.
Cywecmeosanue npeoeia MOHOMOHHOU O2PAHUUEHHOU NOCIe008AMeIbHOCHIU.
CyMmMupoBaHue nocienoBaTesibHoCTel. beckoHeuHo yObIBarolas reoMeTpuyeckas
MPOrpeccus 1 €e cymma.



IIponzBognasi. Ilonstne o mnpousBogHONW (YHKUHUH, €€ TIEOMETPUUYECKUN U
(¢uznueckuii cMbIca. YpaBHEHHE KacaTelnbHOU K rpaduky pyHkiuu. IlponszBoaHeie
CyYMMBI, pa3HOCTH, IPOU3BEACHUA, 4acTHOro. IIpou3BOogHBIE OCHOBHBIX
aneMeHTapHbIX QyHKuMi. [IpumMeHenne mpou3BOIHON K HCCIeA0BaHUI0 (YHKIIUI
U TOCTPOEHUIO TpadukoB. [Ipouszsoonvie obpamuHol QYyHKYUU U KOMNOZUYUU
@dyHKyuu.

IIpuMepbl UCMIONB30BaHUS MPOU3BOAHON IS HAXOXKIAEHUS HAWIY4IIEro pelICHUs
B NMPUKIIAHBIX 3a7a4ax. Bropas nmpous3BoaHas, €€ reoMeTpuYecKuil U GUu3nueCcKuii
cMmbicil. Haxoxaenue ckopocTu AJid mnpoiiecca, 3aJaHHoro GopMyioil 1 rpaduKoM.
IlepBooOpa3nass u wuHTerpasa. [IpuMeHeHuEe ONpPEAEIEHHOr0 WHTErpana i
HAaXOXJICHUs TUIOIIAAW KpUBOJMHEWMHOW Tpaneuuu. Popmyna HeroroHa—
JleitOnuua. [Ipumepsl mpuMeHeHus: MHTErpana B (PU3MKe U TEOMETPUHU.
Ilpakmuueckue 3anamus.

YucnoBass TOCHEIOBATENIBHOCTh, CIIOCOOBI €€ 3a/JaHusl, BBIUUCICHUS YJICHOB
nocnenoBatenbHocTU. [lpeaen mocnegoBaTenbHOCTH. beckoHeuHo yObIBaroImas
reoMeTprUYeCcKasl IIPOrpeccusl.

[Ipon3BoaHAs: MEXAaHUYECKUNA U TEOMETPUUYECKUN CMBICI IIPOU3BOIHOM.
VYpaBHenue  kacarenpHOM B obmem  Bujae. IlpaBuma u  dopmynsl
muddepeHurpoBanusi, TaOMUIA  TPOU3BOJHBIX  AJIEMEHTApHBIX  (PYHKIUH.
HccnenoBanue QpyHKIMU € MOMOIIBIO TPOU3BOAHON. Haxoxxaenue HaubombIiero,
HAaUMEHBIIIETO 3HAYEHUS U HKCTPEMATbHBIX 3HAUYEHUN (QYHKIIUU.

Nurterpan u mepBooOpasHas. Teopema Herotona—IJleliOuuma. Ilpumenenue
MHTETpaia K BEIUUCICHUIO (PU3NYECKUX BETUYMH U IJIOIIA IEH.

Paznen 10. U3mepeHusi B reOMeTpPH M.

O6beM u ero usmepenue. MuterpanbhHas dopmyna odbema. dopmynbl odObema
Ky0a, IpSMOYTOJIBHOTO Mapalljiesienueaa, mpu3Mbl, muauHapa. opmynsl o0beMa
nupaMuabl U KoHyca. DOopMyIbl IO MOBEPXHOCTEH IWIMHIpPA U KOHYCA.
dopmyiel 00BeMa Mapa U IIomaau cephl.

[TonoOue ten. OTHOIIEHUS TUIONIAACH TOBEPXHOCTEH M 00bEMOB MOI0OHBIX TEJ
Ilpakmuueckue 3auamus.

Brruncnenue miomanaei 1 00beMOB.

O06BbeMbl MHOTOTPAHHHUKOB.

Boluncnenne oObeMOB M IUIOMIAACH IMOBEPXHOCTEH MHOTOTPAHHUKOB U TN
BpAIIICHHUS.

Paznen 11. DiaeMeHTHI TeOpUM BePOSATHOCTEH. JJIeMEHTbl MAaTeMATHYeCKOil
CTATHCTHKHM.

CoObITHE, BEPOSATHOCTH COOBITHS, CIOXEHHE U YMHOXEHUE BEPOSITHOCTEM.
[lonsiTue 0 HEe3aBUCUMOCTH COOBITUN. J[MCKpeTHas ciyyaliHas BeIMYMHA, 3aKOH €€
pacnpeneneHua. UnucmoBble XapaKTEPUCTUKHA TUCKPETHOW CIIyYaWHOW BEJIWYWHBI.
[lonsiTue 0 3aKkoHE OONBIINX YUCET.

[IpencraBnenne naHHbIX (TAONMIBI, JAWarpaMmbl, rpaduku), TeHepaJibHas
COBOKYITHOCTb, BBIOOpKA, cpeaHee apudmeTrnueckoe, Mmeauana. [lonsatue o 3agayax



MAaTeMaTH4YECKONU CTAaTUCTUKU. PeleHue IpakTU4YecKuX 3anad ¢ INPUMEHEHUEM
BEPOATHOCTHBIX METOOB.

Ilpakmuueckue 3anamus.

IIpuknagusle 3amaun. Knaccudeckoe ompeneneHue BEPOSTHOCTH, CBOWMCTBA
BEPOATHOCTEH, TEOpeMa O CYMME BEPOATHOCTEU. BrlunciieHue BEpOSTHOCTEH.
ITpuknanueie 3anaun. [IpencraBnenue 4uciaoBbIX AaHHBIX. [IpukiagHbie 3anayu.

Pasznen 12. YpaBHeHHsI M HEPABEHCTBA.

YpaBHeHUs1 M CHCTeMbl YypaBHeHW#l. PanuoHaibHBIE, UpPpPALMOHAJIBHBIC,
NOKAa3aTENbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTB ypaBHEHHU, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMbI UX pelieHus (pa3jioKEeHUEe HAa MHOXKUTENM, BBEIEHUE HOBBIX
HEHU3BECTHBIX, [M0/ICTAHOBKA, TPaQUUECKU METON).

HepaBencrBa.  PanyoHanbHBIE,  UPpALMOHAIBHBIE,  IOKa3aTElbHbIE U
mpucoHomempuueckue Hepagencmea. (OCHOBHBIE TPUEMBI HMX  PELICHUS.
Hcnonb3oBanue cBOMCTB U rpaMKoOB (PyHKUUI NPU pelIeHUH YPABHEHUH U
HepaBeHCTB. Merton uHTepBaioB. M3o0paxeHue Ha KOOPAMHATHOM MIIOCKOCTH
MHO’KE€CTBA PEIICHUN YpaBHEHUH M HEPABEHCTB C JIByMs MEPEMEHHBIMU M HX
CUCTEM.

Ilpuknaousie 3a0auu.

[IprMeHeHne MaTeMaTUYECKUX METOJIOB [l PELICHUsI COAEPKATEIbHBIX 3a7ad U3
pasnUYHBIX oOJlacTe HAyKM W MpakTHKW. VHTepmperamus pesynbTaTra, yder
pealIbHBIX OIPAaHUYCHU.

Ilpakmuueckue 3anamuas.

Kophu ypaBuenwuii. PaBHocunbHOCTh ypaBHeHUH. [IpeoOpa3oBaHne ypaBHEHUH.
OCHOBHBIE TIPUEMBI PEIIICHUS YpaBHEHMI. PellieHue cucteM ypaBHEHUM.
Hcrnons3oBanne cBOMCTB W rpadUKOB (PYHKIMA IS pElIeHUsS ypaBHEHUM U
HEPABEHCTB.

Pemenune ypaBHeHU METOJIOM UHTEPBAJIOB.

Pemenune TpuroHOMETpUYECKHUX YPABHEHUM U CHCTEM YPABHEHHUI.

Pemenne panmoHanbHbIX YPaBHEHUNA U CUCTEM YPaBHECHUM.

Pemenne nppanoHanbHbIX YPaBHEHUNA U CUCTEM YPABHEHUM.

Pemenne nokas3aTenbHbIX YPAaBHEHUN U CUCTEM YPABHEHUM.



