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. HOACHUTEJIbHAS 3AIINCKA
Jlannas paboyas mporpamma mo marematuke paspadorana misg 10-11 kmaccoB M peanusyeTcss Ha OCHOBE CIIEIYIOUIUX

JOKYMEHTOB:

1. denepanbHOTO roCy1IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO O0IIEero 00pa3oBaHus, YTBEPKICHHOTO
npukazoM MunucrepctBa oOpazoBanus U Hayku PD ot 17 nexadbpst 2010 roga Ne 1897(pen. ot 31.12.2015);

2. Pacnopspkenne npaButensctBa PO ot 24 nexabps 2013r. Ne2506-p «OO6 ytBepxkaenun Konuenuuu pazBuUTHS
MaTreMaTH4eckoro oopasosanus B Poccuiickoit denepanumy»

3. [IpumepHOl OCHOBHOM 00pa30BaTEIBHOW MPOTPaMMBI CpelHEro o0miero o0pa3oBaHUs, OJOOPEHHOU pelIeHuEM
denepanbHOT0 yueOHO-METOIUYECKOT0 OO BEIUHEHUS 10 001IeMy 00pa30BaHuI0, TPOTOKOI OT 28 nroHs 2016 1. Ne 2/16-3.

4, Marematuka: paboune nporpammsel: 5—11 kmacesl/ A.I'. Mepansik, B.b. [lononckuit, M.C. Sxup, E.B. byuiko . — 2-¢
u3., nepepad.- M.: Benrana-I'pad, 2017. - 164 c.;

5. OcHOBHOI 00pa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO o0111ero oopazoanuss MbOY COIII cena Onekan;

6. VYue6noro mnana MbOY COII cena Onekan Ha 2021-2022 yaeOHbli o,

7. [Ipukaza MunuctepctBa oOpaszoBanus Poccuiickoit ®enepammu ot 20.05.2020 N 254 "OO yTBEpXICHHUH
denepanbHOTO MepeyHsT y4eOHMKOB, PEKOMEHAYEMBIX K HCIIOJNB30BAHUIO MPU PEATU3aAlMM HMEIOIIUX TOCYAapCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTeNbHBIX MPOrPaMM HAuaJIbHOTO OOIIETr0, OCHOBHOTO 00IIIero, CpeaHero oo1ero oopazoBanus',;

8. Y4eOHO-METOANYECKOIO KOMIUIEKTA:

YyeOHuKHU:

1. AnreOpa 1 Hadajga MareMmaruueckoro aHanmsa, 10 xmacc, aBtopel A.I'. Mepsmsik, B.b. Ilononckuii, M.C. Sxup, .A. HomupoBckuid,
Mocksa, M3natensckuii neHTp «Benrana-rpad», 2020.

2. I'eomerpus, 10 kmacc, aBtopbl A.I'. Mepsnsak, B.b. Ilononckuit, M.C. Sxup, .A.HomupoBckuii, MockBa, M3naTeabckuii LIEHTP
«BenTana-rpady, 2020.

3. AnreOpa 1 Hadajga MareMmaruueckoro aHanmsa, 11 kmacc, aBtopel A.I'. Mepsmsk, B.b. ITononckuii, M.C. Sxup, J.A. HomupoBckuid,
MockBa, U3narenbckuii neHTp «lIpocsemienuey, 2021.

4, I'eomerpus, 11 kmacc, aBropel A.I'. Mep3nsk, B.b. Ilononckuii, M.C. SAxup, [.A. Homuposckuii, MockBa, M3naTensckuii HEeHTp

«IIpocsemienue», 2021.
JAupakTHyeckne MaTepuaIbl:

1. o anrebpe u Hauanam MaremaTHueckoro aHanuza /s 10 knacca, pazpadotannsie i YMK aBtopoB A.I'. Mep3msik, B.b. TlonoHckwuit,
M.C. Sxup, .A. Homuposckuit, MockBa, «Benrana-rpad» 2017 rox.



2. ITo reomerpun s 10 kiacca, pazpadotanssie st YMK aBropoB A.I'. Mep3msk, B.b. Ilononckuii, M.C. Sxup, /{.A. HomupoBckuii,
Mocksa, «IIpocsemienuey, 2021.

3. [To anreOpe m Hauanam MaTeMaTU4YecKOro aHanusa s 11 knacca, pazpaborannsie st YMK aBTopoB A.I'. Mep3isk, B.b. [Tononckuid,
M.C. Axup, H.A. Homuposckuii, Mocksa, «IIpocsemenne», 2021.

4. [To reomerpun s 11 knacca, pazpadotanssie mist YMK aBropoB A.I'. Mep3msk, B.b. ITononckuii, M.C. Sxup, /{.A. HomupoBckuii,
Mocksa, «IIpocsemenue», 2021.

MeTtoanyeckue peKOMeHAANM:

1. K y4ueOHuky «Anrebpa m Havana maTemaruueckoro aHanusa. 10 xmace» aBtopoB A.I'. Mep3msik, B.b. Ilononckuit, M.C. Sxup, JI.A.
Homuposckuii, MockBa, M3natensckuii ientp «Bentana-rpady, 2020r.

2. K yuebnuky «I'eomerpus. 10 kmacc» aBtopoB A.I'. Mepsnsak, B.b. Ilomonckuii, M.C. Axup, J.A. Homuposckuii, Mocksa,
Nznarensckuii ientp «Bentana-rpady», 2020 r.

3. K yuebHuky «Anredpa m Hauana mateMarnyeckoro aHammsa. 11 kmacc» aBtopoB A.I'. Mep3mnsk, B.b. Ilononckuii, M.C. Sxup, [I.A.
Homuposckuii, MockBa, M3natensckuii ientp «BerTtana-rpad» 2019 rox.

4, K yuebnuky «I'eomerpus. 11 xmacc» aBtopoB A.I'. Mepsmik, B.b. Tlomonckmii, M.C. fxup, J[.A. HomupoBckuii, Mockga,
Nznarensckuii ientp «Berrana-rpad» 2019 rox.

Jauubiii y4eOHbId Kypc 1o Marematuke s 10-11 kimaccoB moctpoeH Ha ocHoBe DenepadbHOTO TOCYAAPCTBEHHOTO
oOpazoBarebHOr0 cTaHgapta ¢ y4étom KoHIenmmu MareMaTH4ecKOro oO0pa3oBaHMS W OPUEHTHPOBAH Ha TpPeOOBaHHS K pe3yJbTaTam
obOpazoBanus, coaepkamumcs B [IpuMepHOlt OCHOBHOM 00pa3oBaTeNbHOM IMporpamMMmMe CpeaHero oomiero oOpa3zoBaHus. B HEM Takke
YYUTHIBAIOTCS JOMUHHUPYIOIINE HWACH W TIOJOKEHUS MPOrpamMMbl Pa3BUTHS U (GOPMHPOBAHUS YHUBEPCATIbHBIX YUEOHBIX NEWCTBUH IS
OCHOBHOTO 00IIIeT0 00pa30BaHusl, KOTOPhIE 00ECIeunBaOT (OPMUPOBAHUE POCCHICKON IpakTaHCKON WICHTHYHOCTH, KOMMYHHUKATHBHBIX
KauyeCTB JIMYHOCTH U CIIOCOOCTBYIOT (POPMHUPOBAHUIO KITFOUEBON KOMITCTCHIIMU—YMEHUS YUUMbCAL.

JlanHas pabouas mporpamMma o MaTeMaTHKe pa3paboTaHa I KJIaCcCOB T'yMaHHUTApHOM HaIlpaBJICHHOCTH, paccuMTaHa Ha 4 4aca B
Henemo, Bcero 140 yacoB B rog B 10 knacce u Bcero 136 yacoB B roa B 11 kiacce. [TockonbKy nmpu TaKOM KOJIMYECTBE YaCOB HEBO3MOKHO
JeNeHue npeameTra «MareMarrka» Ha «AlreOpy ¥ Hadaja MaTeMaTHYeCKOTO aHaim3a» B «I eoMeTpHrio», aBTOPCKHE pabodne porpaMMbl
K nanHomy YMK Obumn mepepaboTaHbl, MOCKOIBKY PacCUUTAHBI Ha MpENogaBaHue MaTEMATHKH NP IISATH Yacax B HEJEI0: TPH yaca — Ha
anreOpy M Hayvaja aHajau3a, [Ba yaca - Ha TeOMETPHUI0. B paMkax eTuHOTo Kypca Iieiecoo0pa3Ho u3ydaTh MaTepuall OJIOKamMHu.

[IporpaMma 1Mo mMaTeMaTHKEe HaIlpaBjeHa Ha peaju3allii0 CHCTEMHO-IEATEILHOCTHOTO IMOAXO0/Aa K Mpolieccy oOydeHHs, KOTOPHIH
obecrieynBaerT:



. MOCTPOEHHE O0pPa30BATEIBHOrO MpoIecca ¢ YYETOM HHAWBHUAYAIbHBIX BO3PACTHBIX, NCUXOJIOTMYECKHUX, (PU3HOIOTMYECKUX
0COOEHHOCTEH U 37J0pOBbS 00yUYaIOIINUXCS;

. (hopMHUpOBaHUE TOTOBHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U HEMPEPHIBHOMY 00pa30BaHUIO;

. (dhopMHUpOBaHUE aKTUBHOHN yUeOHO-TI03HABATEIHLHON JEATEIPHOCTH 00yJarOIINXCS;

. (dhopMHUpOBaHUE TIO3UTHBHOTO OTHOIIICHUS K MIO3HAHUIO HAYYHON KapTUHBI MUPA,;

. OCO3HAHHYIO OPTaHM3AINIO0 00YYAIOIUMHUCS CBOCH JEATEIBHOCTH, a TAK)KE aIEKBAaTHOE €€ OLICHUBAHUE;
. MOCTPOCHHE pa3BUBAIOIIEH 00pa30BaTEIBHOMN Cpeibl O0yUCHHUS.

N3yueHnne matemMaTUKH Ha TPEThEil CTYNEHN O0yUeHUs HAMIPaBIECHO Ha JOCTIKEHUE CIICTYIONIUX IEIeH:

. CHUCTEMHOE U OCO3HAaHHOE YCBOCHUE Kypca MaTEMATUKH;

. dhopMupoBaHUE MAaTEeMAaTHYECKOTO CTWUJIS MBIIUJICHUS, BKIIOYAIOMIETO B ce08 WHAYKIMIO W JACAyKIHIO, 0000IIeHuE U
KOHKPETH3allUI0, aHAIN3 U CUHTE3, KJIaCCU(DUKAIIUIO M CUCTEMATHU3AI1I0, a0CTparupoOBaHKUe U aHAJIOTHIO;

. pa3BUTHE HHTEpeca 00YUaIOIMNXCS K U3YUECHUIO MAaTEMaTHKH;

. MCIOJIb30BAHME MAaTEMAaTUUYECKUX MOJICIIEH ISl PELICHUs TPUKIIAIHBIX 3a/1a4, 3a71a4 U3 CMEXHBIX IUCLIUIUINH,

. npuOOpETEHNEe OIbITa OCYIIECTBICHUS Yy4eOHO-UCCIEAOBATEIbCKON, MPOEKTHOW U HMH(OPMAIIMOHHO-TTO3HABATEIHLHOM
JIESATEIIbHOCTH.

. pa3BUTHE WHIUBUIYATHHOCTH M TBOPYECKUX CIOCOOHOCTEH, HANpaBJICHHOE HA MOATOTOBKY BBIMTYCKHUKOB K OCO3HAaHHOMY

BBIOOPY mpodeccun.

Y4ueOHbI mpenMeT «MaremaTHKa» BXOJUT B TEpeUYeHb YYEOHBIX TIPEAMETOB, OOS3aTENBbHBIX JUISI W3yYeHUS B CpeaHEH
obmreoOpa3oBaTenpHOM IIKoJe. [laHHas MporpaMma mpeaycMaTpuBaeT H3ydeHHe peaMeTa Ha 0a30BOM YPOBHE.

[Tporpamma peanu3yeTr aBTOPCKUE WICH PAa3BUBAIOIIETO OOy4YCHHs aireOpe W HayajiaM MAaTeMaTHYeCKOTO aHaHM3a U TCOMETpPHH,
KOTOpPOE JIOCTUTAETCS OCOOCHHOCTSIMHM W3JIOKCHUS TEOPETHUYECKOTO MaTepuaja M CHUCTEMOW YIPaXHCHHA HAa CpaBHEHHE, aHaJW3,
BBIJICICHUE TJIABHOTO, YCTAHOBJICHUE CBSI3€H, KIIACCHU(UKAIINIO, 0000IICHHE U CUCTEMATH3AIIHUIO.



. IJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA MATEMATHUKH 10-11 KJIACCOB
JINYHOCTHBIE, METANIPEAMETHbIC M IIPEIMETHBIC PE3YJIbTATHI OCBOCHHA COACPKAHUSA KYPCA MATEMATHKH.

W3ydyenne anreOpbl M Hadajdl MaTeMaTHYECKOTO aHalu3a [0 JAaHHON MporpamMme CHocoOCTBYeT (OPMHUPOBAHHUIO Y
y4yaluxcsl JIMYHOCTHBIX, MeTanmpeJAMeTHbIX M MpPeIMETHBIX Pe3yJbTATOB O00y4eHHUsl, COOTBETCTBYIOIIMX TpeOOBaHUSIM
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEAHETO 001Iero 0Opa3oBaHMUs.

JINYHOCTHBIE pPe3yJIbTAThI:

1)  BOCHUTaHHE POCCHMCKOW Tpa’kJaHCKOW MICHTUYHOCTH: MATPUOTH3Ma, yBakeHHs K OTedecTBY, OCO3HAHUE BKIIaja
OTEYECTBEHHBIX YUYEHBIX B PA3BUTHE MUPOBOUN HAYKH;

2)  (opMupOBaHHE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIICCTBCHHOM
IPaKTUKH;

3)  OTBETCTBEHHOE OTHOIICHHE K OOYyYEHHIO, TOTOBHOCTH M CIIOCOOHOCTh K CaMOPa3BUTHIO W CaMOOOpPa30BaHHIO Ha
NPOTSDKEHUH  BCEH  JKM3HU, CO3HATEJIIBHOE OTHOIICHHWE K HENPEePHIBHOMY OOpa30BaHUIO KaK YCIOBHIO  YCIICIIHON
npodeccuoHaIbHOM U 00IIECTBEHHON A TEIbHOCTH;

4)  OCO3HaHHBIA BBIOOP Oymymieidl MpodecCHOHATBHON JCSITEIPHOCTH Ha 0a3e OPUEHTHPOBKH B Mupe mnpodeccuit u
npodeccuoHaIbHBIX MPEINOYTCHHI; OTHOIIEHHE K MPO(EeCCHOHATBFHON NeATeIbHOCTH KaK K BO3MOKHOCTHU YYacTUS B PEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX M OOIICHAIMOHAIBHBIX Mpo0sieM; (OPMHUPOBAHUE YBAXKHUTEIHHOT'O OTHOIICHUS K
TPYIly, Pa3BUTHE OMbITA YYACTHUSI B COLIMAIIBHO 3HAYUMOM TPY/IE;

5)  yMeHHE KOHTpPOJMPOBATh, OLCHHUBATh W AHAIM3MPOBATH MPOIECC W Pe3yibTaT YUYeOHOH M MareMaThdeCKOM
NEeATEIbHOCTH;

6)  yMeHHe YIpaBJIATh CBOCH IMO3HABATEIHLHON JCATCILHOCTHIO;

7)  yMeHHWE B3aMMOJCHCTBOBATH C OJTHOKIACCHHKAMH, JIETHbMHU MIIAJIIICTO BO3PACTa M B3POCIBIMH B 00pa30BaTEIHHOM,
OOIIECTBEHHO TMOJIE3HON, y4eOHO-UCCIEJ0BATENBCKOM, MPOSKTHOM U IPYTUX BUAAX JAEATECILHOCTH;

8) KpUTUYHOCTH MBIIUICHUS, NHUIIMATUBA, HAXOAYUBOCTh, aKTUBHOCTD IIPU PEIICHUU MaTeMaTUYECKUX 3a/1au.



MeTanpeaMeTHble pe3yJbTaThl:

1)  yMeHHe caMOCTOSITEIbHO OMPECNATh LEIH CBOCH ICSITEIBHOCTH, CTaBUTh M (HOPMYIHPOBATH sl ceOsi HOBBIC
3a/1auu B yu&oe;

2)  yMEHHE COOTHOCUTH CBOM JICUCTBUS C IUTAHUPYEMBIMHU PE3YJIbTATaAMHU, OCYIIECTBISITH KOHTPOJIb CBOCH JCSITEIBHOCTH
B MpoIlecce AOCTHKEHUsl pe3yibTaTa, ONpEeNeNsiTh CHOCOOBl JEUCTBHM B pamMKax MpesIORKEHHBIX YCIOBHM M TpeOOBaHUH,
KOPPEKTHPOBATh CBOM JACHCTBUS B COOTBETCTBUU C U3MEHSIOUIEICS CUTYyalHMEe;

3)  yMEHHE CaMOCTOSTECILHO MPUHUMATh PEIICHUS, MPOBOJIUTH AHAINU3 CBOCH IEATCIBHOCTH, MPUMEHSITH Pa3INYHbBIC
METO/]Ibl TO3HAHUS;

4)  BIaJCHUC HABBIKAMU MMO3HABATEIBHOM, Y4eOHO-UCCIIEA0BATEILCKOM U TIPOCKTHOM JIEATEILHOCTH;

5)  ¢dopMmupoBaHMe TOHATHHHOIO ammapaTa, YMEHHs CO3/[aBaTh OO0OOINEHUS, YCTAHABIMBATH  AHAJIOTHH,
KJIacCUu(UIUPOBAThH, CAMOCTOSATEIBLHO BHIOMPATh OCHOBAHHUS U KPUTEPHUH IS KilacCUPUKALINU;

6) yMeHHEe YCTaHaBIWBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE PACCYXKICHHE, YMO3AKITHOUCHUC
(MHIYKTUBHOE, EYKTUBHOE U 110 aHAJIOTUH) U JIeTIaTh BBIBOJIbI;

7)  dbopMupoBaHHE KOMIIETEHTHOCTH B 00J1aCTH MCIIOJIb30BaHMsI HH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTH;

8)  yMeHue BHIETh MATEeMAaTHYECKYIO 3a/Jady B KOHTEKCTE NPOOJIEMHOW CHTyallMd B JPYTUX AMCHUIUIMHAX, B
OKpYXarlollen KU3HU;

9)  yMeHHE CaMOCTOSITEJIBHO OCYIIECTBIATH TMOUCK B Pa3IMYHBIX HMCTOYHHMKAX, OTOOp, aHAIM3, CUCTCMATHU3AIHI0 W
Kiaccudukauo uHGopMaIlui, HEOOXOAUMOMN IS PEIICHUsT MaTeMaTHYECKUX MPOOJIeM, MPEJCTaBIATh €€ B MOHIATHOU dopme;
NPUHUMATh PEIICHWE B YCJIOBHUSX HEMOJHOW WM M30BITOYHON, TOYHOM WJIM BEPOATHOCTHOM HHGOpMAIMH; KPUTHUYECKU
OILICHUBATh U HHTEPIIPETUPOBATH UH(POPMALIKIO, TOTYIAEMYIO U3 PA3TUYHBIX HCTOYHUKOB;

10) yMmeHHE HCIIONB30BaTh MAaTEMAaTHYECKHE CpPEACTBA HANIIHOCTH (Tpadukd, TaOJMIBI, CXEMBI W Jp.) UL
WJUTIOCTPAIIUU, HHTEPIPETAIINU, apTyMEHTAIIUN;

WX MPOBEPKU;

12) moOHWUMaHWE CYIIHOCTH AITOPUTMHUYECCKUX MPEINUCAaHUN U YMEHHE JACHCTBOBATH B COOTBETCTBHH C MPEIOKCHHBIM
AITOPUTMOM.



IIpeaMeTHBIC pe3yabTaThI:

Ba3oBblii ypoBeHb
«IIpob1eMHO-pyHKIIMOHAIbHBIE Pe3YJIbTAThD)

Yriay0/ieHHblil ypOBeHb
«CHCTEeMHO-TeopeTHYeCKHe Pe3YJIbTAThI»

Paszpnen |. BoIyCKHMK HAYYUTCSA I1l. Bpimycknuk mouy4ut | |l. BoImyckHMK HAay4YnTCst IV. BbINYyCKHMK IOJYYHT
BO3MOKHOCTh HAYYUTbCS BO3MOKHOCTh HAYYUTbCS
Hean s HCMOJIb30BAHUS B | [{na  pazsumusi  mviunenus, | s ycnemrHoro npoaoJuKeHus | [ obecneuenus
OCBOCHHUA TOBCETHEBHOM KUZHU U | UCNONIb3068AHUS 8 NOBCEOHE8HOU | 00pa30BaHUs B03MOJCHOCMU YCneuwnozo
npeamera obecrnieueHus BO3MOYHOCTH | JHCUZHU o CHEIHUAIIBHOCTSIM, | NPOOOAMCEHUsT 0OPA308aHUsL NO
YCHEUIHOTO MIPOJIOJDKEHUSI | U obecnedenuss 803MONCHOCMU | CB3aHHBIM € NPUKIIAAHBIM | CHeYUaibHOCMAM, CEA3AHHBIM C
oOpa3oBaHus o | ycnewino2o NPOOOIdICEeHUs | NCTIONb30BAaHUEM MAaTEMAaTUKH | OCYUjeCmeleHuemM HAyYyHoUu U
CHEIHMAIbHOCTSIM, HE CBA3aHHBIM | 00pa306aHus no uccne0o8amenbCKoll
C IPUKJIAJHBIM HCIOJIb30BAHUEM | CHEYUANbHOCHIAM, He desmenvHocmu @  obaracmu
MaTeMaTHKU CBA3AHHBIM ~ C  NPUKIAOHBIM mMamemMamuxu U CMEINCHbIX
UCNONIL30BAHUEM MATNEMAMUKU HAYK
TpeOoBanusi K pe3yjbTaTam
nemenmor | — OnepupoBarhb Ha | — Onepuposamv® - CBo6oHO - Llocmuorcenue
meopuu 0a30BOM ypo]gHel NOHAMUAMU. Koneunoe onepI/IpOBaTb3 NOHATUAMU: | pe3ynrbmamos pazdena ll;
MHOMCECME | [[OHSITHSIMU: KOHEUHOe | MHOXKCecmso, o7emMenm | KOHEUHOE MHOXKECTBO, 3JIEMEHT | _ onepuposams
u MHOKECTBO, SleMenT | MHOdKcecmea, NOOMHOJICECME0, | MHOKECTBA,  TOAMHOMKECTBO, | oo o0 onpedenenus,
MAMEMAMUY | \\1oecTBa, TIOIMHOKECTBO, | 1EPECeUene  u 06veouHenue | iepeceueHue, oObeInHEHUE | OCHOBHBIML SUOAMIU
ecKoil nepeceucHne 1 oGbemuHerHe | MOYCECS, HUCT06bIE | PASHOCTE MHOXKECTB, HHCIIOBBIC onpedencuuil, OCHOGHBLMIL
J102UKU MHOJICECm8a HA KOOPOUHAMHOU | MHOKECTBA Ha KOOPJIMHATHOMN
MHOYECTB, YHUCJIOBbIE 9 . suUOaMU meopem;
NpAMOU,  OMpe3oK,  unmepeai, | IpIMOM, OTPE30K, HHTEepBall,
MHOACCTRA M8\ onyunmepean, npomescymox ¢ | MOTyHHTepBAL, POMEKYTOK C | — nonumants cymbo
KOOpZIMHATHOH IPAMON, | v 1kon0omoii mouxoti, epagpuueckoe | BHIKOIOTOM TOUKOH, | KOCBEHHO020 JOKA3AMeNnbCmea;
OTPE30K, HHTCPBAJL, npeocmasienue MHodcecms Ha | rpaguueckoe  IpeICTaBIEHHE | — onepupoeams
- OIICPHPOBATh Ha | xoopouramuoul niockocmu, MHOECTB Ha KOOPJUHATHOW | NOHAMUAMU CYemHo2o u
IJIOCKOCTH;

1311ech 1 nanee: pacrno3HaBaTh KOHKPETHBIE IPUMEPHI OOIMX TIOHSATHI MO XapaKTEPHBIM MPU3HAKAM, BBIIIONHSATH JEHCTBHS B COOTBETCTBHHM C ONPEIETIEHHEM U IPOCTEHIIMMH
CBOMCTBaMH IOHATHH, KOHKPETU3UPOBATH MPUMEPAMHU OOIIHME TIOHATHS.
2 351ech W nasee; 3HATH ONPEIEEHUE MOHATHS, YMETh MOSICHATH €10 CMBICI, YMETh MCIOJIb30BaTh TIOHSTHE U €10 CBOWCTBA TIPH MPOBEICHUN PACCYKIEHHUH, PEIIEHAN 3a/1a4.
% 351ech U nanee: 3HATH ONpEIENEHNUE TIOHATHS, 3HATH M yMETh 0OOCHOBBIBATH CBOMCTBA (MPU3HAKH, €CIIM OHH €CTh) MOHATHS, XapaKTEPH30BATh CBSA3U C APYTHMH MOHATHAMH,
TIPE/ICTABIISS OJTHO MOHSATHE KaK YacTh IIEJIOCTHOTO KOMIUIEKCa, NCTIONB30BaTh OHATHE U €T0 CBOMCTBA ITPH MPOBEICHUH PACCYXIEHNH, J0Ka3aTeIbCTB, PEIICHUH 33/1a4.




0a30BOM YPOBHE TOHSTHUSIMHU:
YTBEP)KJCHHUE, OTpHIIAHUE
YTBEPXKACHUS, WCTUHHBIC W
JIOKHBIE YTBEPXKICHUS,
MIPUYNHA, CIIe/ICTBUE,
YacTHBIM  ciiydail  oOrmrero
YTBEPKICHHS, KOHTPIIPUMED;
- HaXOJUTh
nepecevyeHre U o0beAMHEHUE
TIBYX MHOJKECTB,
MPECTaBICHHBIX
rpajuyeckn Ha
MIPSIMOM;

YHCJIOBOU

- CTPOUTH HAa YKCIIOBOMU
psAMOM IIOJIMHOKECTBO
YHUCJIOBOIO MHO€ECTBA,
3aJJaHHOE MPOCTEUITUMHU
YCIIOBUSIMU;

- pacno3HaBaTh
JIO’)KHBIE YTBEPKICHUS,
OLIMOKU B PaCCyXICHHUAX,B
TOM yucIe c
HCIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B nosceonesnon owcusnu u
npu usyyeHuu opyeux
npeomemos:

- HCII0Jb30BaTh
YHCIOBBIE MHOXECTBA Ha
KOOPJIMHATHOM TMpPsAMOU ISt
OINMHCaHUsA peanbHbIX
MPOLIECCOB U SIBJIICHUI;

- onepuposamv NOHAMUAMU:
ymeepaicoenue, ompuyanue
VMBepHCOeHUs,  UCMUHHblE U
JIOJHCHBLE YMBEPHCOeHUs, NPUYUHA,
creocmeue,  YACMHbLIL  CAYYAll
0bwezo YmeepIHcOeH s,
KOHmMpnpumep;

- npoeepsimo
NPUHAONEHCHOCb
MHOXCECMBY;

- Haxooums nepeceueHue u
00veouHenue MHOHCeCms, 8 MoM
yucne npeocmasieHHbIX
epaghuuecku Ha YUCI080U NPAMOU
U Ha KOOPOUHAMHOU NAOCKOCMU,

- npoeooumbs
doKazamenvHbvle paccyHcOenusi OJisl
o0bocHoBaHUs UCmMuHHOCMU
VMEepHCOeHU.

ajlemenma

B noeceonesnoti owcuznu u npu
UsyueHuu opyaux npeomemos.

- UCNONL308aMb  HUCTLOBbLE
MHOJICECMBA  HA  KOOPOUHAMHOU
npamMou U HA  KOOPOUHAMHOU
niocKocmu onsl ONUCAHUSL
PEANbHBIX NPOYECCO8 U ABTLEHULL,

- npoeoouns
doKazamenvbHble PACCYIHCOeHUs 8
CUMYayusix NOBCEOHEGHOU HCUZHUL,
npu  peuwleHuu 3a0a4 U3 Opyeux
npeomemos

- 3a/1aBaTh MHOKECTBa
MIEPEUYUCIIEHUEM u
XapaKTCPUCTHYCCKUM
CBOMCTBOM,;

- OIEpUpPOBATH
IIOHATUSIMU . YTBCPKACHUC,
OTpHULIAHUE YTBEPKIACHUS,
NCTUHHBIC 158 JIOJKHBIC
YIBEPKIACHUS, MIpU4MHa,
CIEACTBHE, 4YaCTHBIM Clydai
ob1ero YTBEPKACHUA,
KOHTPIPUMED;

- MPOBEPATH
MPUHAIIEKHOCTh dJIEMEHTA
MHOJECTBY;

- HaXOJMUTh MEepeceyeHue
U OO0bEJUHEHUE MHOXXECTB, B
TOM 4HCIE€ IPEICTaBICHHBIX
rpadu4ecKd  Ha  YHCIIOBOH
NpsAMOM M Ha KOOPJIWHATHOU
IUIOCKOCTH;

- IIPOBOJMTH
JIOKa3aTeNbHbIE  PACCYKICHUS
JUli 000CHOBaHUSI MCTHMHHOCTH
YTBEPKJICHUIA.

B noeceonegnoii scusnu u npu
usyueHuu opyaux npeomemos:
- UCII0JIb30BATh
YHUCIOBBIE  MHOXECTBAa  Ha
KOOPJAMHATHOM IpsAMON U Ha
KOOPJAVHATHON IJIOCKOCTH JUIS

OIUCAHUSA peanbHbIX
IIPOLIECCOB U SIBJICHUIA;
- IIPOBOJUTH

JOKAa3aTCIILHBIC PACCYKICHHUA B

HeCuemHno20 MHO*CeCmed;

— NPUMEHAMD Memoo
Mamemamuyeckot — UHOYKYUu
0151 NPOBEOEHUsL PACCYHCOCHUT
u Ooxkazamenbcmé U Npu
peuieHuy 3a0ad.

B noeceomnesnoti srcusnu u npu
usyueHuu opy2ux npeomemos.
- UCNOb3068aMb
MeopemuKo-MHOHNCEeCmMEeH bl
AZBIK U A3BIK  02UKU  OJis
ONUCAHUS PeanbHbIX NPOYeccos
U A61eHull, npu peweHuu 3a0a4
Opyux yueOHbvIX npeomMemos




- MIPOBOIUTH CUTYalUsAX MMOBCETHEBHOM
JOTHYECKHE PACCYKICHHS B KU3HU, IPU PEIICHUH 331a4 U3
CUTyaluAX MOBCEIHEBHOU APYTrux npeamMeToB
KU3HH

Yucna u| - OnepupoBaTh Ha | — Ceo0600HO0  onepuposams | — CB0060HO OTIEpUPOBATH | — Jlocmuoicenue

6bIPAXCEHUA | GA30BOM YPOBHE NOHSATHAMMU: | NOHAMUAMU. yenoe yucno, | NTOHATUAMMU: HaTypalIbHOC | pesynbmamos pazoena ll;
LEeJ0€ 4YMCIO, JEIUMOCTb | OeIUMocmy yucen, 0OblkHogeHHas | 1ACIO0, MHOXCCTBO | — €680600HO onepuposambo
upcelt, OOBIKHOBEHHAs P00k, | Opobb,  decsimuunas — Opobw, | HATYPAIBHBIX — MUCEIL,  HCJIOC | uycnoguimu  mHOMCECMBAMU
JeCATUIHAS poOb, | payuoraibHoe uucno, | MCN0,  MHOKCCTBO — LCIBIX | ) hoenuu 3adau;
panmoHaIpHOe qUCIO0, | npubIUdICEHHOe 3HaueHue uucaa, | oo OOBIKHOBCHHas APOOb, | NOHUMAMb  NPUYUHBL U
NpUOIMKEHHOE 3HA4YeHHE | Yacmeo, 00714, omuowenue, | " TN AP 00p, cMemanHoe OCHOBHbIEe UOeU PACUIUPEHUS

YHCII0, PalOHAIBHOE YHCIIO,
qrca, 9acTh, TOJISL, | npoyeHm, nosvluieHue U | | IHOSKECTEO paLHORATLHEL | YUCAO8IX MHOdICECTIE;
OTHOIIICHHE, MIPOLIEHT, | NOHUJICeHUe HA 3A0aHHOE YUCIO Hcel, UPPAIHOHATEHOE | — gnadems  OCHOGHBIMU
TIOBBIIICHUE U TIOHWKCHUE HA | NPOYEHMO8, MACUMAO, YHCTIO, KODEHb CTEleHH n, | NOMAMusMU meopuu
3aIaHHOC 4YHMCJIO IIPOLCHTOB, | — npusooums npumepul | neficTBUTEILHOE YUCIO, | delumMocmu  npu  peuleHuu
MacITao; wucen ¢ 3a0QHHBIMU CE0UCMEAMU | MHOKECTBO — JCHCTBUTEIBHBIX | CIAHOAPMHBIX 3404y
- OTIepUpPOBATH Ha | denumocmu, yHcell, reoMerpuyeckas | umemn 6az08vie
0a30BOM ypOBHE MOHATHAMH: | — onepuposams nousmusmu. | AHTCPIPETANNS  HATYPAIBHBIX, | yhegcmaenenun o muoocecmee
norapmbM quciia, Jzoeapud)/vz yucaa, HGJ}BIX, palMOHAIbHBIX, KOMNJIEKCHbIX Yuce,
TPUTOHOMETPHUYECKAs MPUSOHOMEMPUIECKAsL ACHCTBUTEIBHBIX THCEIL, — CB0BOOHO  GLINOIHAMD
OKPYXXHOCTb, TpalyCHast MEPA | OKPYXHCHOCMb, — pPAOUAHHAS U | HOHMMATE 1 O6T”ICH’ITIS mooicoecmeeHHble
yria, BEJIMYMHA yria, | epadycuas mepa yena, eemuuumg | PEHALY MOKILY TOSHIHMOHHOM npeobpazoeanus
3a/IaHHOTO TOYKOMN HA | yena, 3a0aHHO20  MOYKOU  HaA 1 HCHOSHUHOTHOM CHETEMAMH MPUSOHOMEMPUUECKLX.
TPUTOHOMETPHYECKOH MPU2OHOMEMPULECKOl e SeeT: Jl02apughmuieckux cm’eneHHblx
OKPY>KHOCTH, CHHYC, | OKDYOICHOCTY, — CUHYC,  KOCUHVC, | — . HEPEBOAITE HHETd 13 bl 7 ’
OJIHOM CHUCTEMBI 3aIlUCcH PANCERUU,

KOCHHYC, TaHTeHC W | mareenc U KOMAHeHc  y2los, | (cpcrempi cuncenns) B | — anadems dopmynoii
KOTAQHI'CHC YIJIOB, MMCHOIIHX umerouwux NpOoU3B0JIbHYIO IPYIyIo; buHoMA HbiomOHa,'
MIPOU3BOJIbHYIO BEIMYUHY; BENUYUHY, YUCTA € U TT; _ JOKA3BIBATH "l — npumensims npu
- BBITIONTHSATH - 8bINOIHAMb UCTIOJIb30BaTh NPUSHAKH | pewenuu 3a0ay meopemy o
apu(MeTHIECKUE NEHCTBUA C | apumemuueckue oelicmeusi, | NETMMOCTH CYMMBI U | quneiinom npedcmasnenuu
LOCJIBIMH W pPALUOHAJIBHBIMU | couemas ycmuble U NUCbMEHHble MMPOU3BCACHUA vl'IpI/I HO,ZZ,‘
YHCIaMH, npuemet, npumensis npuy | BBINOJHEHUH  BBIYMCICHUA W | _ npumensmo -

- BBITIOJIHATD

HeoOX00UMOCIU SbIYUCTUMEIbHbLE

pCHICHUN 3a/1a4;




HECJIO’KHBIE MPeoOpa3oBaHus
YUCIIOBBIX BBIPAXKCHMUIA,
COJIepIKaIlUX CTEHNECHU YHCEl,
a100 KOpPHH W3 4HMCel, JHU00
J0rapu(Mbl YUCEIT;

- CpaBHUBATb
panroHaIbHBIE YHCIa MEXIY
coboii;

- OLICHUBATh u
CpaBHUBATh c
pallMOHAIIBHBIMU ~ YHCJIAMH

3HAQYECHHS TIEJBIX CTeTeHeH
Yyucel, KOpPHEH HaTypalbHON
CTETIEHU u3 YHCel,
norapudmoB qHUCe B
MPOCTHIX CITydasix;

- n300pakaTb TOYKAMH
Ha YKMCJIOBOM MPAMOU IEJIbIC
U palMOHaNbHbIE YNCA,;

- n300paxaTh TOYKAMU
Ha YKMCJIOBOM MPAMOU IIeJbie
CTEMeHH  YHCed, KOpHHU
HaTypaJIbHOH  CTENEHU U3
yucen, jorapudmbl 4YuCel B
MPOCTHIX CIy4asix;

— BBITIOJIHATh
HECJIOKHBIE MpeoOpa3oBaHUs
LETBIX u IpoOHO-
palMoHaIbHBIX  OYKBEHHBIX
BBIPAKCHU;

— BBIPAXKaTh B
NpPOCTEHIINX  CiIy4asx U3

ycmpoucmaea;

- HAxXo0umv 3HA4eHUsl KOPHs
HamypaivHol cmenenu, Cmenexu ¢
PAYUOHATLHBIM nokasamenem,
noeapugma, ucnonv3ys  npu
HeoOX00UMOCMU 8bIYUCTUMEIbHbIE
ycmpoucmeda;

- NONb308AMbCL  OYEHKOU U

NPUKUOKOU  NpU  NPAKMUYECKUX
pacuemax;

- nPOBOOUMb NO U3BECTNHBIM
Gopmynam u npasuiam
npeobpazoeanus OYKBEHHBIX
svlpasiceHull, BKIIOUAIOWUX

cmenenu, KOpHU, J102apumvl u
mpuconomempuyecKue OyHKyuu;

- HAxXo0umo 3HAYEeHUs
YUCTOBBIX u OYKBEeHHbLX
8bIPAdICEHULL, ocyuecmensis
Heobxooumvle  NOOCMAHOBKU U
npeoodpazoeanusi;

- uzobpasicamo

cxemMamuiecku — yeon,  GeluduHd
KOMOPO2o 8bIpadiceHa 8 2padycax
UnU paouanax;

- UCNONIb308aMb npu
pewtenuu  3a0ay  maobIUuHble
3HAYEeHUs  MPUSOHOMEMPULECKUX
@yHKYULl yenos;

- BbINONIHAMD nepesoo
BEUYUHBL  Vead U3 PAOUAHHOU
Mepul 8 2pAOYCHYI0 U 0OPAMHO.

- BBINOJIHATh OKPYTJIEHUE

panMoHaIbHBIX "
UPpPALMOHANIBHBIX ~ YHCENl  C
3aJaHHOM TOYHOCTBIO;

- CpaBHUBATh
JEUCTBUTEIbHEBIC qucia

pa3HBIMH CTIOCOOAMU;

- YIOPSIIOYMBATh YHCIIA,
3alMCaHHbIe B BUJIE
OOBIKHOBEHHOW W JIECATHUYHOMN
npoOu, uucia, 3alvMCaHHbIE C
HCITOJIh30BaHUEM
apuhMeTUIECKOTO
KBaJPAaTHOTO KOPHS,
cTeneHu Ooble 2;

- Haxoauts HOJl m HOK
Pa3HBIMH crioco0aMu u
MCII0JIb30BATh UX MPH PEIICHUN
3ajad;

- BBITIOJTHATH
BBIYHCIICHUS u
npeoOpa3oBaHus BBIPAKCHHUIA,
COJIep)KalluX JEHCTBUTEIbHBIC
yHuclia, B TOM YHCJIE KOPHHU
HaATypaJIbHbIX CTETICHEHH;

— BBITIOJTHSATH
CTaHJapTHBIE TOXK/IECTBEHHBIE
npeoOpazoBaHus
TPUTOHOMETPHYECKHUX,
Jorapu(MUUECKUX,
CTENEHHBIX, HPPALUOHATBHBIX
BBIPaKCHUM.

KOpHEHN

B noeceonesnoii scusnu u npu
UsyueHuU opyaux npeomemos:

pewenuu 3a0ay  Kumatickyro
meopemy 06 ocmamkax;
- NPUMEHAMb
peuweHuu 3a0au
meopemy Pepma,

npu
Manyro

- ymemsy
3anucyt yucia 6 NO3UYUOHHOU
cucmeme CHUCIEHUS,

6blNOJIHAMb

- NPUMEHAMb npu
peuwienuu  3a0ay  MmMeopemuKo-
yycnosvie QYHKYuU: yucio u

cymma Oenumeneu, @QYHKYUO
Dunepa;

- NpUMEHAMb npu
peuteHuy 3a0ay yenHole Opoou;
- NpUMEHAMb npu

peueHuu  3a0auMHO20YIeHbl €
0eticmeumenbHuIMU U YeablMu
Koaghpuyuenmamu;
- e1adems
NPUBOOUMDBLLL U HENPUBOOUMbLUL
MHO2OUNIeH U NPUMEHSAMb  UX
npu peweHuu 3a0ay;

NOHAMUAMU

~ NPUMEHAMb npu
pewenuu  3a0ay  OcHOBHYIO
meopemy aneebpol;

~ NPUMEHAMb npu
pewenuu 3a0a4y npocmeviuiue
@yukyuu KOMNJEKCHOU
nepemeHHou KaxK
eeomempudeckue
npeoopazoeanus




PaBEHCTBA OJIHY IMEPEMEHHYIO
qyepes JApyrue;

- BBIYUCIIATh B IPOCTHIX
clIydadXx 3Ha4YCHUA YHCJIOBBIX
U OYKBEHHBIX BBIPOKEHHIH,
OCYILIECTBIISIT  HEOOXOMMBIC

IIOACTAHOBKHU u
npeoOpa3oBaHus;

— n300paxxarthb
CXEMaTUICCKH yrod,
BEJIMYMHA KOTOPOTO

BBIpa)KEHA B TPaIycax;
— OIIEHHUBATh 3HAKH
CUHYCa, KOCHHYCa, TaHTCHCA,
KOTaHTeHca KOHKPETHBIX
YTJIOB.

B nosceonesnou owcusnu u

npu uzyyeHuu opyaux
VUEOHBIX NPEOMEMOB:

- BBITIOJTHATh
BBIUMCIICHUSI TIPU PEUICHUU
3ama4 MPAKTUYECKOTO
XapakTepa,

- BBITIOJTHATh
MPAaKTUYECKUE pacueThl C
WCTIOJIb30BAHUEM npu
HEOO0XOJMMOCTH CITPABOYHBIX
MaTepHasoB u

BBIYMCIIMTENBHBIX YCTPOUCTB;
- COOTHOCHUTPH pEajbHbIC
BEJIMYMHBI, XapaKTEPHUCTHKH
00OBEKTOB OKPYKaIOIIEro

B noeceonesnoti orcuznu u npu

uzyueHuu opyeux VueOHbIX
npeomemos:

— BbINOIHAMb  OCUCMBUSL  C
YUCTOBbIMU OaHHBIMU npu

peuwtenuy  3a0ay  NPaKmMuyecKo2o
xapakmepa u 3a0ay u3 pasiuiHbix
obnacmeti 3HAHUL, UCNOTL3YS NPU
Heobxooumocmu CNpasoyHvle
mamepuanbl U  GblYUCTUMETbHBLE
ycmpoucmea;

- OoYyeHusamv, CpasHU8aAmMd U
ucnonv3oeams — Npu  peuleHuu
NPAKMUYECKUx 3a0ay Yuciogvle

SHA4YeHU:A PEAIbHbLX 6EJIUYUH,
KOHKpemHbvle yuciossle
xapakmepucmuxku 00vexmos

OKpYHCaIouie2o mupa

— BBIIIOJIHATh u
0OBSACHATH CpaBHEHUE
pe3yJIbTaTOB BBIYMCICHUN MpHU
pelIeHnN TPAKTUYECKUX 3aad,
B TOM YHCIIE TPUOTMKEHHBIX
BBIYMCIICHH, HUCTIONB3YsI
pa3Hble crocoObl CpaBHEHUIA;

- 3aIUCHIBATh,
CpaBHUBATBh, OKPYTJISTh
YUCJIOBBIE JAHHBIE pealbHBIX
BEJIMYUH C HCIOJb30BAHUEM
Pa3HBIX CHCTEM U3MEPEHNS;

- COCTAaBJISITH 58
OLICHUBAThH paSHI)IMI/I
crocodamMu YHCIOBLIE
BBIDOKEHUSA INPU  PELICHUU

MPaKTUYECKUX 3aJad U 3ajad
U3 IpYrux y4eOHbIX TPEeIMETOB




MHpa C UX KOHKPETHBIMU
YHMCJIOBBIMH 3HAUCHUSIMU;

- HCIIOJIE30BaTh METOIbI
OKPYIJICHUS, TPUOTUKEHUS U
NPUKUJIKA TPU  PELICHUH
MPAKTUYECKHUX 3amad
MOBCETHEBHOM KNU3HHU

Ypasnenua
u
Hepagencme
a

- Pemats JINHEWHBIE
yYpaBHEHUs] ¥ HEPAaBEHCTBA,
KBaJ[paTHbIC YPaBHCHHUS;

- pemiath
norapudmudeckue
ypaBHenus Buza loga (bx + )
= d wum mpocreiiue
HepaBeHcTBa Buja 10gax<d;

- pelaTh
IOKa3aTeNbHble  YPABHEHHS,
Buma a”*°= d(rme d mMoxHO

MPEACTaBUTh B BUJE CTCIEHU
C  OCHOBaHHEM a wu
MPOCTEHIIIE  HEpaBEHCTBA
Buga a‘<d(rme d MoXxHO
[IPEACTaBUTh B BUJE CTEIECHU
C OCHOBaHHUEM a);.

- [IPUBOANUTH HECKOJIBKO

MIPUMEPOB KOpHEH
MPOCTEUIITETO
TPUTOHOMETPUYECKOTO
ypaBHEHHUs BHaa: Sin X =

a,cos X = a,tgx = a,ctgx = a,
rae a — TabauyHOe 3HAaYeHHE
COOTBETCTBYIOIIEH

- Pewams  payuonanvhule,
nokazameinbHvle u
Jocapugpmuieckue ypasHeHus u
Hepasencmaa, npocmetiuiue
UppayuoHaibHvle u

mpueoHOMempuiecKue ypaeHe s,
HepaseHCcmaa U ux cCucmembl;

- UCNONL308aMb  MEMOObl
pewieHusi YpaeHeHull. npugeoeHue
K 6udy «npouzéeoexue pasHo
HYJII0» «uacmuoe  pasHo
HYJII0Y, 3AMeHA NepPeMeHHbIX,

uiau

Mmemoo
peutenus

- UCNONb308aMb
UHMEPBANLOG ons
HepaseHcmae,

- UCNONb308aMb
epacghuveckuii Memoo
NPUOTUICEHHO2O pewenust
VPaBHeHUll U HEPABEHCME,

ons

- usobpasicamo
MPU2OHOMEMPULECKOT
OKPYIHCHOCIU MHOIHCECBO
peuieHuti npocmenuux
MPULOHOMEMPUUECKUX YDAGHEHUL
U HepaseHcms;

Ha

- CBo0OO1HO omepupoBaTh

MOHSTUSIMU: YpaBHEHME,
HEPaBEHCTBO, PABHOCHWIIBHBIE
YpaBHEHUsT W  HEPaBEHCTBA,
YpaBHEHHUE, ABJISTFOLIEECS
CJIEICTBUEM JIpYyroro
ypaBHEHUS, yYpaBHEHWS,
PaBHOCUJIbHBIE HA MHOXECTBE,
PaBHOCUJIbHBIE

npeoOpazoBaHus YpaBHEHU;

- pemarb pa3Hble BHJbI
YpaBHEHUN U HEPABEHCTB U UX
CUCTEM, B  TOM  YHUCIE
HEKOTOpbI€ YpaBHEHUA 3-il U 4-

" CTEICHEMN, JIpoOHO-
paroHa bHbIC u
UPpAIMOHATILHBIC;

- OBJIaJIETh  OCHOBHBIMH
THIIAMH [I0Ka3aTeIbHBIX,
Jorapu(pMHUIECKHX,
HUPPAIMOHAIIBHBIX, CTEICHHBIX

YpaBHEHUH M HEPABEHCTB H
CTaHJAPTHBIMU METOJAMHU HX
peleHni U TPUMEHSATh X MpU
pEILIEHNN 3a7ay4;

- IPUMEHSATh TEOPEMY
besy k pemiennto ypaBHEHUI;

— Jlocmuoicenue
pe3yrbmamos pazoena ll;

- Cc80000HO  Onpedensamby
mun U vlOUpamev  Memoo
peulenuss  NOKA3amenbHblX U
Jl02apugmuieckux ypagHeHut u
Hepagencms, UppayuoHaIbHbIX
VpasHeHui U HepageHcms,
MPULOHOMEMPUYECKUX
VpasHeHull U HepaseHcms, Uux
cucmem;

- €80600HO
cucmemul
VPaBHEeHU;

- peuwiams OCHOGHbIE
munvl VpasHeHUtl u
Hepagencma ¢ napamempamil;
— npUMeHAMb npu
peuleHuy 3a0a4y HepaseHcmea
Kowu — bynsaxosckozo,
bepuynnu;

— umems npeocmasgienue
0  Hepagewcmeax - MednHcoy
CpeOHUMU CmeneHHbLMU

peuwiams
JUHEUHbIX




TPUTOHOMETPUYECKOMN
byHKIHIH.

B nosceownesnon owcusnu u
npu u3yueHuu opyeux
npeomemos:

- COCTaBIIATh U pEIIaTh

YpPaBHEHU WU CHCTEMBI
YPaBHEHUN IMpU  PELICHUU
HECJIOKHBIX  ITPAKTUYECKHUX
3a1a4

- 8bINOIHAML 0MOOP KOpHell
ypaeHenu peuteHutl
HEpPaseHCcms 6 COOMEEemcmeul ¢
OONONHUMENbHbIMU  YCIIOBUAMU U
02PAHUYEHUAMU.

uiau

B noeceonesnou orcuznu u npu

usyueHuu opyeux VUeOHbIX
npeomemos:
- cocmaeniams U - peuams

VpasHeHus, CUcmemvl yPasHeHutl u
HepaseHcmea npu peulenuu 3a0ay
Opyeux yueOHblX npeomMemos;

- UCNONB308AMb YPAGHEHUSL U
HepaseHcmea Olisi NOCMPOeHUs U

uccre008aHus npocmeuuux
Mamemamuyeckux Mooernell
PeanbHbIX cumyayuii unu
NPUKIAOHBIX 3a0ay,

- ymems
UHMEPNPEemMupo8ams  NOJYYeHHbLI
npu peweHuu VPagHeHus,
HepaseHcmeéa — Wid  CUCmeMbl
pesyibmam, — OYeHueamv €20
npasoonoodobue 6  KOHmMeKcme

3QA0AHHOU PeanbHOU CUMYayuu uiu
NPUKIAOHOU 3A0a4u

— MPUMEHSATD
Buera s peueHus
HEKOTOPBIX YPaBHEHUI
CTEIIEHU BbILIE BTOPOMH;

- NOHUMATh CMBICTT
TEOPEM O PAaBHOCWIBHBIX H
HEPAaBHOCUIIbHBIX
npeoOpa3oBaHUSIX  ypaBHEHHI
U YMETh UX JO0Ka3bIBaTh;

- BJIQ/IETh
pelieHus YpaBHEHUH,
HEPaBEHCTB M UX CHCTEM,
yMETh BbIOUpATH METOJ
pemieHUsT W 00OCHOBBIBATH
CBOM BBIOOD;

- HCII0JIb30BATh
WHTEPBAJIOB  JJI1  pEUICHUs
HEpPaBEHCTB, B TOM YHCIIE
JTPOOHO-PAIIMOHATIBHBIX u
BKJIFOYAIOIIAX B cebs
MPPALMOHAIIBHBIE BBIPAKECHHUS;
- pemiatb
anreOpanveckre ypaBHEHUS U
HEpPaBEHCTBA U UX CHCTEMBI C
napaMeTrpamu anreOpanyecKum
U TpaduYecKuM METOAaMU;

TEOpeMy

METOJaMH

METO

- BJIaACTH Pa3sHbIMHA
MCTOJaMH JOKa3aTcCjIbCTBa
HCPABCHCTB;

- pemiatb YpaBHCHHUA B
OCIIBIX YHUCIIaX,

- 1/1306pa>1<aTL MHOXXCCTBa
Ha IIIIOCKOCTH, 3aJaBaCMbIC
YpaBHCHHUAMHU, HCPABCHCTBAMU
N UX CUCTCMaMU,




— CBOOOJHO
UCII0JIb30BAaTh TOXK/IECTBEHHBIE
peoOpa3oBaHus MPU PELICHUU
YpaBHEHUH 51 CHCTEM
YpaBHEHUH

B noeceownesnot scusnu u npu
U3y4eHuu opy2ux npeomemos.
- COCTaBJISITh W pemaTh
YpaBHEHUs, HEPaBEHCTBA, WX
CHCTEMBI TIPH DPEUICHWU 3a/1a4
JIPYTHUX yIeOHBIX MTPEIMETOB;

- BBITIOJTHATH OIICHKY
NPaBIONIOO0NsT  pe3yabTaTOB,
MOJIy4aeMBIX TIPH  PEIICHUHN
pa3IMYHBIX YpaBHEHUH,
HEPAaBEHCTB U MX CHCTEM IIpU
pelieHnn 3a1au IPYrux
y4eOHBIX MPEIMETOB;

- COCTaBIIAITh U peulaTh
yYpaBHEHHS M HEPAaBEHCTBA C
napaMeTpamMu IpU  PELIeHUH
3a1a4 JIpYrux y4eOHBIX
PEIMETOB;

- COCTaBJIATh ypaBHEHUE,
HEPABEHCTBO WJIH UX CUCTEMY,
OTIMCHIBAIOIIUE pealbHyIO
CUTYallMI0 WIH TPUKIAJAHYIO
3ajauy, UHTEPIPETHPOBATH
MOJIy4YeHHBIC PE3YIbTATHI;

- UCIIOJIb30BaTh
MpOrpaMMHBIE CpEJICTBAa TIpH
pEIIeHUU OTIENbHBIX KIACCOB
ypaBHEHU U HEPABEHCTB

Dyukyuu

OnepupoBatb

Ha

Onepupoeamb NOHAMUAMU.

- Bnagets IOHATHUAMMU:

JHocmuoicenue




0a30BOM YPOBHE TOHSTHUSIMHU:
3aBHCUMOCTh BEJIMYHH,
byHKIMS, apryMeHT u
3HaueHue (yHKIUHU, 00IacTh
OTIpENICNICHUsI U MHOXECTBO
3HayeHnd (yHKIHMH, Tpaduk
3aBUCHUMOCTH, rpaduk
GyHKIMM, HYIH (QYHKIHH,
MIPOMEKYTKH
3HAaKOTMIOCTOSTHCTBA,
BO3pacTaHWE Ha YHUCIOBOM
MPOMEXYyTKe, yObIBaHHE Ha
YHCIIOBOM MIPOMEKYTKE,
HauOoJblllee U HaWMEHbIIee
3Ha4YEHHE byHKIMH Ha
YHCIOBOM IIPOMEKYTKE,
nepuoandecKas GbyHKIHA,
HEepUOJI;

- OIIepHPOBATH Ha
0a30BOM ypOBHE MOHATUSAMU:
npsmMas u oOpartHas
IIPONOPLIMOHAIBHOCTh
JMHEeWHas, KBaJpaTH4Hasi,
norapupmMuyecKas u
NoKa3aTesbHas ¢byHKLUY,
TPUTOHOMETPUUYECKHE
GbyHKIMH;

- pacro3HaBaTh
rpaduKu 3JIEMEHTapHBIX
GbyHKIHI: pSIMOH "
oOpaTHOM
MPONOPIMOHAIBHOCTH,
JIMHENHOIA, KBaJIpaTUYHOM,

3a8UCUMOCTb  BEUYUH, (DYHKYUS,
apeymenm u 3HaueHue @OYHKYUuU,
obnacmo onpeoeneHus u
MHOJCECB0 3HAYEHULl (YyHKYUU,
epagux  3agucumocmu,  pa@ux
@yHryuu, HYU Gynxyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACMAHUE
Ha npomedxCcymke,
yovleanue Ha YUCT080M
npomedxcymke, — Hauboibuiee U
HauMeHvbuiee 3HaueHue QyHKyuu
Ha npomedxCcymke,
nepuooudeckas QyHKyus, nepuoo,
YemHas U HeuemHasi YYHKyuu,

YUcCioeom

HYUcio6om

- onepupoeamsv NOHAMUAMU.

npsamast u obpammast
NPONOPYUOHATLHOCTb, JIUHEUHAS,
K8aopamuundasi, 1o2apupmuieckas
U nokazamenvbHas — QYHKYuUU,
mpueoHomMempuieckue QyHKyuu,

- onpeodensmb 3HaueHue

GyHKYUY NO 3HAYEHUIO apeyMeHma
npU pasIudHbIX CNOCo6ax 3a0aHuUs.
@yHrkyuu;

- cmpoums
U3VHUEHHBIX PYHKYULL,
- onucvlieams no paguxy u
8  NMpocmeuuux - Cryuasx
Gopmyne nosedenue u ceolicmea
@yHKyuil, Haxooums no 2paguxy
@yHrkyuu
HauMeHbuiUe 3HAYeHUsL,

epaghuxu

no

HauboavuiUue u

3aBHCHUMOCTh BEJIMYMH,
byHKIHS, apryMeHT u
3HaueHue (QyHKIUH, 001acTh
OTpE/CTCHNUsT W MHOXECTBO
3HaYeHUH (yHKIUH, Tpaduk
3aBUCUMOCTH, rpaduk
¢byHkuuM, Hymu  QyHKIUWH,
POMEXYTKA
3HAKOIOCTOSIHCTBA,
BO3pacTaHWE Ha  YHCIOBOM
IpPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM IPOMEXKYTKE,
HauOoJblllee W HauMEHbIIee
3HAYEHHE byHKIMH Ha
YHCIIOBOM IPOMEXYTKE,
nepuoanIecKas byHKIIHS,
HEepuoJi, 4YeTHas M HeYeTHas
(GyHKIMHU; YMETb IPUMEHSTbH
9TH TOHATUS IIPU PEILICHUHU
3ajad;

- BJIAJICTh HOHATUEM
CTeneHHass (DyHKIMsS; CTPOUTb
ee rpauK U yMeTb IPUMEHSTh
CBOICTBA CTENEHHON (QYHKIUH
IpU PELICHNN 3a/1a4;

- BJIAJICTh
noka3zaTesbHast ¢byHKLU,
OKCIIOHEHTa;  CTPOUTh  HX
rpauKd U yMeThb MPHUMEHSTh
CBOMCTBA [I0Ka3aTeJIbHOU
(GYHKIIUY NIPH pelIeHUN 3a/1ay;
HOHSATUEM

GbyHKIHUS;

IIOHATHUAMUA

- BJIAJICTh
JorapupmMuuecKas

pe3yrbmamog pasoena ll;
- 61a0embv
aAcuMnmomul
NPUMEHAMb
3a0au;

nOHAMUEeM
u ymemv €20
npu  pewieHuu

- NPUMEHAMb  Memoobl
peuieHus npocmeuuux
ougpepenyuanbrvix
VPABHeHUll Nepeoco U 8MopPo2o
nopsi0Ko8




JA0rapupMHUECKOM u
[10Ka3aTeIbHON byHKUIUH,
TPUTOHOMETPHUYECKIX
(byHKIWIA;

- COOTHOCHTH Tpa(uKH
3JIEMEHTaPHBIX byHKITi:
psIMOM u oOpaTHOM
MPONOPIIHOHATIEHOCTH,
JIMHEWHOM,  KBAaJpPaTU4HOW,
JorapupMuuecKon u
ITOKA3aTEIbHOU GyHKIMH,
TPUTOHOMETPHUYECKIX
¢yt ¢ dopmynamu,
KOTOPBIMH OHH 33J1aHBI;

- HaXOJUTh IO rpapuKy
PUOIMKEHHO 3HAYEHUS
byHKIMN B 3aJaHHBIX
TOUKaX;

- OIpenensTh 1o
rpaduky CBOWCTBA (PYHKIIMH
(Hymu, IIPOMEXYTKH
3HAaKOIOCTOSIHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH,
HauOoJIbIINEe M HaMMEHbIINe
3HAYCHHMS U T.I1.);

ICKU3

byHKIUY,

— CTPOHTH
rpaduka

YAOBJIETBOPSAIOIIEH
MIPUBEJICHHOMY Habopy
yCIOBUH (TpoMEXyTKHU
BO3pacTaHusi / yOBbIBaHWS,
3HauYCHUE byHKIUN B
3alaHHOM  TOYKe,  TOYKH

- cmpoums  3cKu3 epaghuxa

@yHryuu, yoosiemaopsouel
npuBeoeHHoMy Habopy  Yciosull
(npomesrcymku
803pacmanus/yovieanus, 3HaveHue
@yHKyuu 8  3a0aHHOU  MOUYKe,
MmouKu IKCMPEMYMO8,
acumMnmomul, HYIU QYHKYuUU U
m.o.);

- pewamny VpasHeHus,
npocmetiuiue cucmembl

VPABHEHUU, UCNOIb3Ysl C8OUCMEd
@yHKyuli u ux epaguxos.

B noeceonesnou owcuznu u npu

usyueHuu opyeux VUEeOHbIX
npeomemos:

- onpeodensimes no epagpuxam
U ucnonv3osamov Ol peuleHus
NPUKIAOHBIX — 3A0a4  CBOUCMEa
PeanbHbIX npoyeccog u
3asucumocmeti  (Hauboavuiue U
HauMeHbuiue 3HAYeHus,
NPOMENCYMKU — 803pACMAHUSL U

YOvI8aHUSA DYHKYUU, NPOMENCYMKU
3HAKONOCMOSIHCMBA, ACUMNIMOMbL,
nepuoo u m.n.);

- uHmMepnpemuposams
ceolicmea 8 KOHmeKcme
KOHKPEmHOU NpaKmu4ecKou
cumyayuu,

— onpedensimb no 2paguxam
npocmeuuiue  XapaKmepucmuku
nepuoouueckux  npoyeccog 8

CTpOUTh €€ TpapuKk U YMETb
[PUMEHATD CBOMCTBA
JorapuMUUEcKor  YHKIUU
IIpU peLICHUN 3aj1ay;

- BJIAJIETh HOHSATUSIMH
TPUTOHOMETPHUUECKUE
(GYHKIMH; CTPOUTH UX TpapuKu
U YMETh NPUMEHSATh CBOWCTBA
TPUTOHOMETPUUECKUX
(GyHKUMI IPU peLIeHUN 3aa4;
- BJIAJICTh HOHSITUEM
obOpatHast byHKIHS,
OPUMEHSTh 3TO TOHATUE MpU
pellIeHnH 3aj1ay;

- MPUMCHSITh npu
peumieHny  3a7a4 = CBOMCTBA
(GYHKITHN: YETHOCTb,
NIEPUOIUIHOCTb,
OTPaHUYCHHOCTB;

- PUMEHSTh npu
peleHuH 3a7a4
npeoOpazoBaHus rpagukoB
byHKIU;

- BJIAJICTh HOHSATUSIMH
YHCII0Bas

MOCJICIOBATEIIbHOCTD,
apudMeTHIeCKast u
reoMeTpuIecKas Mporpeccus;

— MPUMEHSITh npu

pellIeHnn 3a1ad CBOWCTBA H
NOpPU3HAKU apu(METHUECKOH |
reOMETPUYECKON POTPECCUN.




IKCTPEMYMOB H T.1I.).

B noeceonesnoii orcusnu  u
npu uzyyeHuu opyaux
npeomemos:

- OTIpEeNIeNSATh 1o
rpadukam CBOiicTBa
peambHBIX  TIPOIIECCOB  H
3aBUcHUMOcCTeN (HauOoJIbLINE
W HauMEHBIIWE 3HAYCHHS,
MPOMEKYTKA BO3PACTaHUS W
yOBbIBaHHS, MIPOMEXKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

buonocuy, IKOHOMUKe, My3biKe,
paouoceszu u Op. (amniumyoa,
nepuoo u m.n.)

B noeceownesnou scusnu u npu

uzyyeHuu  Opy2ux  yYeOHbuIX
npeomemos:
- OTIpE/IeNATh o

rpadukaM M MCIOJIb30BaTh IS
pelieHusl TPUKIAJHBIX 3a]ad
CBOICTBa peallbHBIX IIPOLIECCOB
U 3aBHCUMOCTEH (HamOoJbIINe
U  HauMEHbIIME  3HAYEHUS,
INPOMEXYTKA BO3pacTaHus H
yObIBaHUS byHKIINH,
MPOMEXYTKU
3HAKOTIOCTOSIHCTBA,
aCUMITOTHI, TOYKH Neperuoa,

- MHTEPIPETUPOBATH [IEPHOJ 1 T.IL.);
CBOWcTBA B KOHTEKCTE - UHTEPIPETUPOBATH
KOHKPETHOW  MpPaKTUYECKOU CBOIiCTBa B KOHTEKCTE
CUTYallUN KOHKPETHOU MPAaKTUYECKOU
CUTYalluu;.
- OTIPEIEIIATh o
rpadukam npocTeifiue
XapaKTePUCTUKU
NEPUOUYECKUX IPOLIECCOB B
ouosorum, 9KOHOMHUKE,
MY3bIKE, PaJUOCBS3H U JIp.
(amMmIuTYya, NEPUO U T.11.)
dnemenmor | — Onepuposatb Ha | — Onepuposams nowamuamu: | — Bnaners MOHSATHUEM | — Locmuorcenue
Mamemamu | Ga30BOM ypOBHE MOHSATHUSIMU: | NPOU3BOOHAs. (PYHKyuu 6 mouke, | OECKOHEUHO yObIBaromas | pesyibmamos pazoena II;
HecKozo npousBojHas GYHKIUU B | KacamenvbHas K 2paguxy ¢yukyuu, | reOMeTpudecKasl mporpeccus u | — c60600H0 enademo
ananusa TOUKe,  KacaTelibHas K | npouseoonas ynkyuu; yMeTh NPHMEHSTh €ro IpH | CMAHOAPMHBIM — annapamom
rpaduxy Gynkuun, | — 8LIMUCAAMb  NPOU3BOOHYIO | PCIICHUU 3314, mamemamuieckoeo  anamusa
MIPOU3BOIHAS (QYHKIUH; 00HOUNIEHA, MHO20YNIeHa, | — PUMEHSTh Ui on GbIMUCTEntA 1tp Ou%oatlblx
- OTIPENIENATh 3HAYCHUE | KBAOPAMHO20 KOpHs, | pelleHus  3ajad TEOPUIO Pymiajure 00HoL nepementot;
MPOU3BOHON  (QDYHKLUUU B | POU3BOOHYIO CYMMbL (OYHKYULL, IpeesioB; B ceoG0dno. npuensmy




TOYKE 1O  W300paKEeHUIO
KacaTenbHOW K  Tpaduky,
MPOBEICHHOMN B 3TOM TOYKE;

- pelmarb  HECI0XXHbIE
3a/lauy Ha IPUMEHEHUE CBA3U
MEXAY IIPOMEKYTKAMHU
MOHOTOHHOCTH M TOYKAMH
KcTpeMyMmMa  (QYHKIUH, C
OJIHOU CTOPOHBI, u
MIPOMEXKYTKaMHU
3HAKOIMOCTOSIHCTBA U HYJSIMU
MIPOU3BOJIHOM 3TOM (GyHKUMU
— C IpyroMu.

B nosceonesnou occusnu u

npu uzyyeHuu opyaux
npeomemos:

- MOJIB3YSICh
rpagukamu, CpaBHUBATH
CKOpPOCTH BO3pacTaHHs
(pocra, TIOBBIIICHHS,
YBEIMYEHUS ¥ T.L.) WIA
CKOpPOCTH yOBIBaHUS
(maneHwus, CHIDKCHHSI,

YMEHBIIICHUS | T.I1.) BEJIUYUH
B peaJIbHBIX MpoIleccax;

- COOTHOCHTH Tpa(uKH
pealbHBIX  TMPOILECCOB U
3aBUCHUMOCTEH C ux
OTIMCAHUSAMH, BKIIOYAIOIIUMU
XapaKTePUCTUKH  CKOPOCTH
n3MeHeHus: (OBICTpBIN POCT,
MJIaBHOE MOHIKEHUE U T.11.);

npouU3800HbLIE
NEMEHMAPHBIX ~ PYHKYULL U UX
KOMOUHayul, UCNoNb3ys
CNpABOYHbBIE MAMEPUATILL,

- BblYUCIAMDb

- uccneoosamon 8
npocmeuuux Cayyasx yHKyuu Ha
MOHOMOHHOCHb, HAX00UMb
Haubonbwue U HAUMeEHbUlUe
3HaueHus — YHKyul,  cmMpoumv
epagpuxu MHO20YJIEHO8 u
npocmeuuux PAYUOHATLHBIX
@yHKyull ¢ UCNONBL308AHUEM
annapama Mamemamuyecko20
ananusa.

B noeceonesnou owcuzsnu u npu
usyueHuu opyeux VUEOHbIX
npeomemos:

- peuiams NPUKIAOHbLE
3a0auu  uz ouonocuu, QGuuK,
XUuMuu, 9KOHOMUKU U  Opyaux
npeomemos, CB8A3aHHble c
uccne0osanuem — XapaKmepucmuk
PeanvbHbixX
HAXoMcOeHUuem
HAUMEHbUUX 3HAYEeHUL, CKOPpOCU
U YCKOpeHus u m.n.;

npoyeccos,
Hauboabwux U

- UHMeEpPnpemuposams
NoJIy4eHHble pe3yibmamaol

— BIIQJICTh MOHSITHSIMH
OECKOHEYHO OonpInue u
OCCKOHEYHO MaJble YHCIIOBHIC
MOCJICZIOBATEIILHOCTH U YMETh
CpaBHMBATh OECKOHEYHO
OoJibiie 1 OECKOHEUHO MaJlble
MOCJIEJIOBATEIILHOCTH;

- BIIQJICTh  TOHSITHSIMH:
Npou3BOJHAs  (QYHKUMH B
TOYKE, TPOU3BOTHAS (YHKIIHH;
- BBIYHCIISATH
MPOU3BOJIHBIC  DJIEMEHTAPHBIX
GYHKIIUN 1 UX KOMOWHAITU;

- UCCIIeIOBaTh (YHKUUU
Ha MOHOTOHHOCTb "
SKCTPEMYMBI;

- CTpOUTHh TpaduKu W
NPUMEHSTh K PEIICHUIO 3ajad,
B TOM YHCJIE C TApaMETPOM;

- BJIQ/IETh MOHSTHEM
KacaTeJbHast K rpaduky
GyHKIMM U yMETh NPUMEHSTh
€ro IpH pelIeHuH 3ajay;

— BIIQ/IETh HOHSITUSIMU
nepBooOpazHas GbyHKIHS,
OTIpe/IeIIEHHBIN UHTETPa;

— MPUMEHSITh TEopeMy
Hetorona—Jleiitbnnma u  ee
CIIEJICTBUS JJIs PEIICHUs 3a/au.

B noeceonesnoii scuznu u npu
usyyeHuu  Opyeux  yyeOHvix
npeomemos.

annapam - mamemamu4ecKkoco

ananuza  Onsd  UCCIe008aHUsA
@ynryuil u nOCMpoeHus
epaguxos, 6 mom  qucie

UCCNe008aHUs HA BLINYKIOCb,
- onepuposams
noHsAmuUeM nepeooopasHol
dyuKyuu ons pewenus 3a0ay;
- 061a0emb  OCHOBHBIMU
ceedeHusmMu 00  ummezpane
Hviomona—Jleiibhuya u ezo
npoCmenuuux NPUMeHeHUsX,

- onepuposams 8
CMAaHOapmMHuIX cumyayusx
NPOU3B0OHLIMU 8bICUIUX
nops0Ko8,

- yMemsb NpuMeHsIms npu
peuilenuy  3a0ay  Cc8olcmea
Henpepvl8HbIX QYHKYULL,

- yMemsb NpuMeHsIms npu

peuileHuy  3a0a4  meopemol
Beuepwmpacca,

- ymembp 8bINOIHAMb
NPUONUIICEHHbIE  BbIYUCTICHUS
(MemoOobl peuteHus ypasHeHull,
BbIYUCIEHUS ~ ONPEOeleHHO20
unmeepana),

— ymemb npUMeHAMb

NpULOdNCeHUe NpouU3BOOHOU U
ONnpeoeneHHo20 UHmezpaia K

peuleHuro 3a0ay
ecmecmeo3Hanus;

— enademv — NOHAMUAMU
emopast nPouU3800Has,

BLINYKIOCMb epagpuxa yHKyuu




- UCII0JIb30BATh
rpaduKu peasIbHBIX
IPOLIECCOB Al PEILICHUs
HECIIOKHBIX MIPUKIIATHBIX
3aga4, B TOM  4HUCIE
ompenensst 1o  rpaduky
CKOPOCTb X0/1a TpoIiecca

- pemiatb  NPUKIIATHBIE
3a1a4n U3 OWOJIOTHH, (DU3HKH,
XUMUH, DKOHOMHUKHA M JIPYIUX

u ymemsy uccneoosamy
@DYHKYUIO HA 8LINYKIOCTD

Cmamucmu
Ka u meopus
eéeposamuoc
meit, 102uKa
u
KomMOuHamo
puKa

- OnepupoBatb Ha
0a30BOM ypOBHE OCHOBHBIMHU
OTIHCATEITLHBIMU
XapaKTePUCTHKAMH
YHCIIOBOTO Habopa: cpeaHee
apudMeTHyecKoe, MeauaHa,
HauOoJiblliee W HaUMEHBIIIee
3HAYCHUS;

- OTIEPHPOBATH Ha
0a30BOM YPOBHE MOHSTUSIMHU:
4acToTa M BEPOSTHOCTH
COOBITHS, CIy4alHBIN BBIOOD,
OTIBITHI C PaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMHU COOBITUSMU;

- BBIYHCIISTH
BEPOSITHOCTH  COOBITHI Ha
OCHOBE  TMOJCUeTa  4YHCIa
HCXOJIOB.

B nosceonesnon owcusnu u

npu uzyueHuu opyeux
npeomemos:

- OLICHUBATh "
CpaBHUBaTh B  IPOCTBIX
ciryyasix BEPOATHOCTHU

COOBITHH B peasbHOM JKU3HU;

- Hmemv npeocmasnenue o

OUCKpDEMHbIX U HenpepuléHbIX
CYYAUHBIX 8eUUUHAX u
pacnpeoeneHusix, 0
He3a8ucUMocmu CIYYAUHbIX
BENUYUH,

- umems npeocmasieHue O
MAMemMamuyeckom OXCUOAHUU U
oucnepcuy CyyanHvlx 6eIUdUH;

- umems npeocmasieHue o
HOPMANbHOM — pacnpeoeneHuy U

npumepax HOPMANbHO
pacnpeoeyieHHbIX CIYYAUHbIX
BENIUYUH,

- HOHUMAamMb  Cymb  3aKOHA

OonbUUX uUcel U B8blOOPOUHO20
Memooa usmMepeHus
8eposimHocmel;

- umemsv npeocmasieHue 00
VCIOBHOU — 8ePOSIMHOCIU U O
HOTHOU 8EPOSIMHOCMIU,
NPUMEHSIMb UX 8 PeuleHUl 3a0ay;
- umemsv npedcmasienue o
BAIICHBIX YACMHBIX suodax
pacnpeoeneHuil U NPUMeHIMb UX 8
peutenuu 3a0a4;

npeamMcEToOB, CBs3aHHBIC C
UCCIIeIOBAaHUEM
XapaKTePUCTHK MPOIIECCOB;

- UHTEPIPETUPOBATH
NIOJTy9eHHBIC PE3YIIbTAThI

- OnepupoBaTh
OCHOBHBIMHU OINMCAaTCIbHBIMHU
XapaKTepUCTUKaMHU YKCIIOBOIO
Habopa, MOHSATHEM

reHepaJlbHasi COBOKYIIHOCTh M
BBIOOPKOI! U3 Hee;

- OIIEpPUPOBATH
HNOHATHSMH: 4acTtoTa u
BEPOSATHOCTb COOBITHS, CyMMa
U IIPOU3BENICHUE
BEPOSITHOCTEH, BBIYUCIIATD
BEPOSATHOCTH  COOBITUH  Ha
OCHOBE HoJcyeTa qucia
HCXOZO0B;

- BIAJICTb  OCHOBHBIMH
HOHATUSAMH KOMOWHATOPUKH M
YMETb MX IPUMEHATH IIPH
pELIEeHNN 3a]ay4;

- UMETh  IIPENICTaBICHUE
00 OCHOBAax TEOpUn
BEPOSATHOCTEM;

- UMETh IIPEICTABICHUE O
JUCKPETHBIX W HENPEPHIBHBIX

CJ'Iy‘I@.fIHBIX BCINMYHHAX n
pacipeaciCHusX, ()
HC3aBUCUMOCTH CﬂyqaﬁHLIX

— Jlocmuoicenue
pe3yrbmamos pazoena ll;

- umems npeocmasnenue
0 UYEHmMpAanbHOU NpeoerbHouU
meopeme;

- umems npeocmasieHue
0 8b100POYHOM KOIDDuyuenme
Koppensayuu u
pezpeccuul;

JUHEUHOU

- umems npeocmasieHue
0 CMAmMUCMuYecKux eunome3ax
U npogepke CmMamucmuieckou
eunomesvl, 0 CMAMUCMUKE
Kpumepus U  ee
3HAYUMOCU,

VposHe

— umems npeocmasieHue
0 CBA3U  OMAUPUHECKUX U
meopemuyecKux
pacnpeoenenutl;

— umems npeocmasieHue
0  KOOUPOBAHUU,  OBOUYHOL
3anucu, 080UYHOM Oepege;

— enademo OCHOBHBIMU
NOHAMUSIMU ~ meopuu  epagpos

(epag, sepuiuna,  peobpo,




- YUTAaTh,
COIIOCTAaBJISITh, CPABHUBATD,
WHTEPIPETUPOBATH B

- umems npedcmasienue o
KOppeaayuu ciy4aunblx 8eIUuduHt, o
JIUHEUHOU pe2peccull.

BEJINYHH;
- MMETh NPEICTABIEHUE O
MaTEeMaTUUCCKOM OXXKHIAHHUU K

cmenenb  Gepuiunbl, NyMmv 8
epage) u ymems npumeHsams ux
npu peuwienuu 3a0a4;

MPOCTBIX CIIyYasiX peaibHbIC AnCTICpCHH CITyH9anHBIX | _ umMems npeocmasieHue
JAHHbIE, TPEACTABICHHbIE B | D noeceageenou 9’00”3*‘” u npu | BETHHMH, 0  Oepeevsix u  ymemv
UZYYeHUU OpY2UX NPEOMemos: —
Buge Tabnmim, amarpamu, | Y Py P MMETD HPCACTABICHUC O | 11y yename  npu  pewenuu
- BLIYUCTIANb UTU OYEeHUBAMb | COBMECTHBIX —paclpeeIeHUsIX
rpadukoB Hen! N pactipel 3a0ay;
8eposmnHocmu cobbimuii 6 | CIIydaliHbIX BEJTUYHH;
y ) - enaoemsv NOHAMUEM
PeanbHOU HCUSHU, - MOHUMATh CYTh 3aKOHA
CBAZHOCb u ymemby
- 8b10Upamv nooxoosuue | OOIBIINX quCen u
MemoOobl npeocmasieHus u | BHIOOPOYHOTO Metoja | PUMENAND KoMnoHenmol
00pabomKu OanHbIX; U3MEPEHHUS BEPOSTHOCTEN; CeAZHOCMU — npu peuleHuu
- ymems pewams | — UMETh TPEACTaBICHUE O 3a0ay;
HeClOMHCHble 3a0auu Ha | HOPMaJIHLHOM paCITpENIeIICHUd U | — ymemv  OCywecmensime
npumeHenue  3aKOHa — 0OIbWUX | TIPUMEpaX HOpPMAJIbHO | nymu  no pedopam, 00X00bl
yucern 8 coyuono2uy, | paclpelieeHHbIX CIy4alHbIX | pebep u eepuun 2paga;
CMpaxoeanuu, 30paBoOXpaHeHuu, | BEITHYNH, — umems npedcmasienue
obecneuenuu bezonacnocmu | — MMETh NPEJCTABIEHHE O | o sieposom u
HaceNleHus 6  UPe36bIYAlHbIX | KOPPEIALHNU CHYHAHHBIX | oy nmorosom nymu, umems
cumyayusx
yay BETIIMH. npeocmasieHue 0 mpyoHOCMU
. 3a0ayu HAXO0HCOeHUs.
B noeceonesnoil acuznu u npu
2aMUTLINOHO8A NYMU,
usydeHuu opyaux npeomemos: 3
- enadems — NOHAMUAMU
- BBIUUCIIATH WIIH
KOHEeUHble u cuemmole
OIICHUBATh BEPOSTHOCTH
. . MHOJICECBA U YMemb  UX
COOBITHH B pealibHOM JKU3HU; Y
NPUMEHsMb — NpU  peuleHuu
- BBIOUpATH MeTozBI | o
3a0au;
HOJIXOMSAIIETO  TMPEICTABICHUS ’
1 00pabOTKHU JaHHBIX - ymento npumenznte
Memoo MamemamuyecKou
UHOYKYUU;
- ymemb NPUMEHSIMb
NPUHYUN Hupuxne npu
peutlenuu 3a0a4
Texcmogvle | — Pemate  HecnoxHble | — Pewamv  3a0auu  pasnvix | — Pemate pasuble 3amaun | — Hocmuoicenue




3a0auu

TEKCTOBBIE 3aJaud  pa3HbIX
THUIIOB;

- aHAJIM3UPOBATH
yCIIOBUE 3aJauu, npu
HEOOXOMMOCTH CTPOUTH ISt
ee pelieHus
MAaTEeMaTHYECKYIO MOJIENb;

- MIOHUMATh u
HCIIOJIb30BATh Ul peIIeHUs
3a1a4u nHpopmanuio,
MPEJICTAaBICHHYI0O B  BUJE
TEKCTOBOM M  CHMBOJIBHON

3aIlHCH, cXeM, Ta0JIHII,
JarpaMm, rpadukoB,
PHCYHKOB;

- JICNCTBOBATH o

ITOPUTMY, COJEpKaIeMyCs
B YCJIOBUHU 3aJ]auu;

- HCII0JIb30BATh
JIOTUYECKHE  PaCCyXACHUS
[P pELICHUHU 33]1auH;

- paboTtarth c
M30BITOYHBIMU  YCIIOBHSIMH,
BBIOMpas u3 BCEi
nH(pOpMAIIHH, JIaHHBIE,

HeO6XOI[I/IMI>IC I pCIICHUA
3aJa4u,

- OCYIIIECTBIISATH
HECIIOKHBIH nepebop
BO3MOJKHBIX peleHnH,
BbIOMpast u3 HUX
ONTUMAJILHOE 110 KPUTEPHUSIM,
c(OpMYIHPOBAHHBIM B
YCIIOBHH;

— AHAJIIN3UPOBATH u

munos, 6 mMoM uucie 3a0ayu
NOBbIUEHHOU MPYOHOCMIU,

— 8b1OUPAMb  ONMUMATILHBIU
Memoo peweHus 3a0auu,
paccmampusast paznuunvle
Memoobl;

- cmpoums Mooeb peuleHus:
3a0auu, npoeooums
doKazamesbHbvle PACCYHCOCHUS,

— pewamby 3a0auu,
mpebyrowue nepebopa
8apUAHMO8, NPOBEPKU  YCIOBUL,
evlbopa ONMUMATILHO2O
pesyrbmama,

- aAHAIU3UPOBAMD u
UHMEPNPEeMUpo8ams pe3yibmamsl
8 KOHmeKcme YCl08usi 3a0auu,
eb1OUpams peuieHus, He
npomugopeuauue KOHMeKcmy;,

- nepeeooums npu peuleHuu
3a0auu  uHgopmayuro u3 0OHOU
Gdopmvl 6 Opyeyio, UCNOAB3YS NpU
Heobxooumocmu cxemul,
mabnuysl, epaghuku, Ouazpammol;

B nosceoneenou ocusnu u npu
u3yueHuU opyaux npeomemos:

- pewams  npakmuyeckue
3a0ayu u 3adayu u3 Opyaux
npeomemos

MIOBBIILIEHHOW TPYIHOCTH;

- aHAJIM3UPOBATh YCIOBHE
3a/1a4y, BbIOMpATH
ONTHUMAaJbHBIN MCTOA PCIICHUA
3ajauy, paccmarpuBast
Pa3INIHbIC METO/bI;

- CTPOUTh MO/IEJIb
peicHuda 3aia4dd, IM[MPOBOAWUTH
JIOKa3aTeIbHbIE  PACCYXKJICHUS
IIpU pelIeHNH 3a]auu;

- pemiarb 3a/1a4i,
TpeOyrommue nepedopa
BapHaHTOB, IPOBEPKH yCIOBUH,
BbIOOpA ONTHUMAJIBHOTO
pe3yabTaTa;

- aHAIU3UPOBATH "
UHTEPIPETHPOBATh

IMOJIYYCHHBIC PEIICHUA B
KOHTCKCTC YCJIOBHUA 3aaadvu,

BBIOMPATh penieHwus, HE
POTHBOPEYAIUE KOHTEKCTY;
- NIEPEBOIUTh npu

pellieHny 3a1a4i HH(HOPMALINIO
U3 OJIHOW ¢OpMBI 3amUCH B

IpYryl,  HCIOJB3YyS  TpH
HE00X0IMMOCTH CXEMBI,
TaOJIHIIBI, rpaduku,
JIarpaMMBl.

B nosceonesnotl scuznu u npu
usydeHuu opyaux npeomemos:
- pewmiaTb MPaKTUYECKUE
3aJaud M 3a7addl U3 JIPYTux
peIMETOB

pe3ynrbmamog pasoena |l




UHTEPIPETUPOBATH
MOJIydeHHBIE  pEIIeHUus B
KOHTEKCTE YCIIOBHSI 3a/1ayH,
BBIOMpAaTh  pelIeHHs, He
MPOTHBOPEYAIINE KOHTEKCTY;
- pemaTh 3agadd  Ha
pacyer CTOMMOCTH MOKYIIOK,
yCIIYT, HO€37I0K | T.IL;

- peuiaTtb HECJIOKHBIC

3ajauy, CBSI3aHHbIE c
JOJIEBBIM ~ y4acTHUEM  BO
BJIAJICHUU bupmoH,
MpeANPUSITHEM,
HEJBUXKHUMOCTBIO;

- pemiath 3amayd = Ha
MIPOCTHIC MPOLICHTHI
(cuctembl CKHUJIOK,
KOMHCCHHY) M Ha BBIYHUCIICHHE
CIIOXKHBIX  TPOIEHTOB B
Pa3IMYHBIX CXeMaX BKJIAJIOB,
KPEAUTOB U UIOTEK;

- peliaTh MpakTHYSCKUe
3a/a4H, TpeOyroIme
HCIIOJIb30BAHMS
OTpHUIATECIIbHBIX YHCEI: Ha
OTIpENICIICHUE TEeMIIEPaTypHI,
Ha OIpPEACICHUE IOJIOKCHHS
Ha BpPeMEHHOH ocu (10
Hame oSpel U TMOCHe), Ha

JIBUKCHHE JICHEeXKHBIX
CpencTB (MpUX0J/pacxon), Ha
orpeeneHue

TITyOUHBI/BBICOTHI U T.IL.;




- HCIIOJIb30BAThH
MOHATHE  MacmTaba s
HaxOKJICHUs pacCTOSHUM U

JUIMH Ha Kaprax, IUIaHax
MECTHOCTH, IUIaHaX
MIOMEIICHUH, BBIKPOMKaX,

npu paboTe Ha KOMIIBIOTEPE
" T.IL
B noeceonesnon owcusnu u

npu uzyyeHuu opyaux
npeomemos:

- pelratb  HECJIOXHbBIC
MTPAKTUICCKHE 3aa4m,

BO3HUKAIOIINE B CHUTYalUsSIX
MOBCEIHEBHOU KU3HU

T'eomempus

- OnepupoBarhb Ha
0a30BOM YpOBHE MOHSTUSIMHU:
TOYKa, TpsMasi, TUIOCKOCTh B
MPOCTPAHCTBE,
napajuieIbHOCTh u
MEePICHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEH;

- pacro3HaBaTh
OCHOBHBIE BUJIBI
MHOTOT'PaHHUKOB  (IIpHU3Ma,
nUpaMua, TPSAMOYTOJIbHBIN
napajuienenumnesn, Kyo);

- n300pakarth
u3y4aeMble (UTYpbl OT PYKU
U C TPUMEHEHHUEM TPOCTHIX
YepTEKHBIX HTHCTPYMEHTOB;

— nenatb  (BBIHOCHBIC)
TJIOCKHE EE u3

- Onepuposamsb nOHAMUAMU.
MmoyKka, npaAMas, NIOCKOCMb 8
npocmpancmee, nNapaiielbHOCms
U NepneHOUKyIAPHOCIb NPAMbBIX U
n10CKOCmet,

- NPUMEHAMb Ol pelleHus
3a0au eeomempudeckue @Gaxmeol,
ecnu ycuosusi NpUMeHeHUs: 3a0aHbl
8 516HOIU hopme;

- pewamsn 3a0auu Ha
HAX0HCOeHUe 2eoMempuYecKux
genuyun  no  obpazyam  unu
aAneoOpUMMam;

- oenamaw (8biHOCHDbIC)

NIOCKUe YepmedCu U3 PUCYHKOB
00vbeMHbIX ueyp, 8 mom uucie
pucosams ceepxy, cOoKy,
cmpoums ceueHus

8uU0

— Bnanets
TCOMETPUYCCKUMHU TTOHSITUSIMHU
Opd  pemieHHH  3aJad = |
NPOBEJICHUN MaTeMaTHYECKUX
pacCyXJICHUI;

- CaMOCTOSTEIBHO
(bopMynHUpOBaTh ONpEICICHHS
TreOMETPUICCKUX buryp,
BBIJIBUTaTh THUIIOTE3bI O HOBBIX
CBOWCTBaX U NpU3HAKaX
reoMeTpuveckux  ¢Guryp u
000CHOBBIBAThH WIN
ompoBepraTh HX, 0000IIaTh
WIn KOHKPETH3UPOBATh
pe3ynapTaThl Ha HOBBIX KJIaccax
dburyp, MPOBOIUTH B
HECIIOKHBIX CIIydasx
K1accupukanuo  GuUryp 1o
pa3IMYHBIM OCHOBAHHUSIM;

- Hmems npedcmagnenue
06 AKCUOMAMUYECKOM
Mmemooe,

- enadembv NOHAMuUeMm
2eomempuyeckue Mecma moyex
68 npocmpancmee U - yMemsv
NpUMeHsMb UX Ojisl peuleHus:
3a0ay;

- ymemsb NpUMeHAMb OJisl
peweHuss  3a0a4  COUCMEa
NIOCKUX U OBY2PAHHBIX Yell08,
MPexepanHozo yeuid, meopemvl
KOCUHYCO8 U  CUHYCO8 OIS
MpexepanHoco yeua,

- enademsv NOHAMuem
NepneHOUKYIAPHOEe ceyeHue
npUsMblL U yMemsv NPUMEHIMb
€20 npu peueHuu 3a0ay;

- umMems npeocmasienue




PUCYHKOB MPOCTBIX
o0beMHBIX  (uryp:  BUT
CBEpXY, COOKY, CHU3Y,

- W3BIICKATh
UH(POPMAIIHIO 0
MPOCTPAHCTBEHHBIX
reoMeTpuueckux  (urypax,
IIPEACTaBICHHYIO Ha

YepTekKax U pUCYHKAX;

- MPUMEHSTh  TEOpEMY
[udaropa mpu BBIUKCICHUN
2JIEMEHTOB
CTepeoMeTpUYecKuX Guryp;

- HAXOIUTh OOBEMBI H

IO A U MTOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPaHHUKOB c
MpUMEHEeHHEM (PopMYyIT;

- pacrno3HaBaTh
OCHOBHBIE BH/IbI TeN
BpalieHus (KOHyC, LWJIMHID,
cdepa u map);

- HaXoOJUThb OOBEMBI U
IJI0IL AN MIOBEPXHOCTEN
MPOCTEUIITHUX

MHOTI'OI'paHHHUKOB u TCII
Bpall€HuA C I[MPUMCHCHUCM

bopmy.

B noeceonesnon owcusnu u

npu uzyueHuu opyeux
npeomemos:
- COOTHOCUTH

MHO202PAHHUKO8,

- uzgnexams,
UHmMepnpemupo8amy u
npeodpazo6vl8ams UHGOPMAYUIO O
2e0MempuyecKux pueypax,
nPeoCmagieHHyIo Ha Yepmedicax,

- NPUMEHAMb
eeomempuueckue  akmol 04
peweHuss 3a0ay, 6 MmMOM Yucie
npeononazauux HeCKOIbKO
Wazo8 peulerus;

- onucvl8ams 83AUMHOE
pacnonoxcenue NPAMbIX u

niockocmeii 8 npocmpancmee,

- dopmynuposams ceoticmea
U npusHaxu gueyp;

- 00Ka3b18ans
2eomempuyecKue YmeepicoeHus,
- e1a0emv CMAHOAPMHOLL
Kraccuguxayuet
NPOCMPAHCMBEHHBIX Queyp
(nupamuovl, npuzMbl,
napasienenuneovt),

- Haxooums  oOvembl U
niowaou nosepxHocmeil
2e0MempuYecKux mer c

npumenenuem Gopmyn;
- BLIYUCTIAMb PACCMOAHUA U
Yenvl 6 npoCmpancmee.

B nosceoneenou orcusnu u npu
u3yueHuu opyaux npeomemos:

- UCCIIEIOBAaTh YEPTEKH,
BKJIIOYass KOMOHMHanuu Quryp,
U3BIICKaTh, HMHTEPIPETUPOBATH
51 peoOpazoBbIBAThH
UH(pOpMaLHIO,

NPEJCTABICHHYIO Ha YePTEkKax;
- pemarhb 3a1auu
re€OMETPUYECKOro COJIepKaHuUs,
B TOM 4YHCJIE€ B CHUTYalHUsX,
KOTJIa aJNrOpuUTM pEIIeHHs He
CleyeT SBHO U3 YCIIOBUS,
BBITIOJTHATE HEOOXOJUMBIE ISt

perieHus 3a/1a4u
JIOTIOJTHUTEIILHBIE TTOCTPOCHUS,
UCCIIEIOBATh BO3MOKHOCTh

MPUMEHEHHUS TeopeM U hopMyIT
JUTSL pEeUICHHS 3a]1ay;
- yMeTh (OPMYITHPOBATH

U JI0Ka3bIBaTh F€OMETPUUECKUE
YTBEPKACHUS,

- BJIQ/IETh HOHSITUSIMU
CTEpEOMETPHUH: npusma,
napajuiefienunen, MnUpaMuiaa,
TeTpas’ap;

- UMETh IPEJCTaBICHUS

00 akcHMOMax CTEPEOMETPHH U
CIEJICTBUSAX M3 HUX U YMETh
NPUMEHATh WX MPU PEIHICHUU
3a7a4;

- YMCTh CTPOUTH CCHCHUMA
MHOT'OT'PaHHUKOB C
HCIIOJIb30BAHHUEM Pa3JIMYHBIX

METOJ0B, B TOM 4YHCIC H
METOoJa CICH0B,
- HMCTH MPCACTABICHUC O

0 080UCMBEHHOCIU
NPAaBUNILHBIX MHO202PAHHUKOS,
— gnaoemov  NOHAMUAMU
YEHMPANbHoe U NapalieslbHoe
NPOeKmupoBanue U NPUMEeHsIMb
UX Npu NOCMPOEHUU CeYyeHUll
MHO202PAHHUKOB Memooom
npoexyuil;

— umems npeocmasieHue
0 pazeepmke MHO202PAHHUKA U
Kpamuaviuem nymu Ha
NOBEPXHOCU MHO20SPAHHUKA,
— umems npeocmasienue
0 KOHUYECKUX CeYeHUSX;

— umems npeocmasienue
0 Kacawwuxcsi cgepax u
KOMOUHaAyuu men 8pawjeHus u

yMemv  npumeHsmv Ux npu
peuteHuu 3a0a4,

- NpUMEHAMb npu
peweHuu  3a0a4d  opmyny

paccmosrud  ont  moy4Ku 0o
njiockocmu,

- e1a0emn PAa3HbIMU
cnocobamu  3a0anusi  NPAMOU
VPaBHeHUAMU u ymemb
NPUMEHSMb — NpU  peuleHuu
3a0ay;

- NPUMEHSIMb npu
peutenuu 3a0ay u
O0oKazamenbcmee meopem

BEKMOPHYBILL MemoO U Memoo
KOOpOUHam,

— uMemsb NpeocmasieHue
00 akcuomax obvema,




abcTpakTHBIC
TeOMETPUYECKUE MOHATUS U
(baxTbI c peaJIbHbIMU
KU3HECHHBIMA OOBEKTaMH U
CUTYallUsIMHU,

- MCIIOJb30BAaTh
CBOMCTBA MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (QUTYp s
pelieHusl  THUMOBBIX  3a1ad
MPAKTUIECKOTO COJICPIKAHUS;
- COOTHOCHTD IIJIOIIA !

ITOBEPXHOCTEN Teln
OJIMHAKOBOM (bopMbI
Pa3IMYHOTO pa3Mepa;

- COOTHOCHUTH  O0OBEMBI

COCYJIOB OJTMHAKOBOU (hOPMBI
pa3IMYHOTO pa3Mepa;

- OIICHUBATH bopmy
MPAaBHIILHOTO
MHOTOT'PaHHUKA nocJie
CIIHJIOB, CpE30B W  T.IL
(ompenensiTh KOJIMYECTBO
BEpIIMH, pebep U TpaHel
MOJTy4CHHBIX
MHOTOT'PaHHUKOB)

- UCNONb308AMb  CBOUCMBA
ceomempuyeckux — ¢ueyp 014
peweHuss 3a0a4  NPAKMUYECKO20
xapakmepa u 3a0ay u3z Opyeux
obnacmeti 3HaHUll

CKpCHIUMBAIOIINXCA TIIPSIMBIX B
IIPOCTPAHCTBE u YMETh
HaxXoIuTb Yrojgl U pacCTOAHHC
MCXKY HUMHU,

- HNPUMEHATE TEOPEMEL O
napajjiCJIbHOCTH  HPSAMBIX H
IUIOCKOCTEN B NPOCTPAHCTBE
IIpU pelIeHNN 3aj1ay;

- YMETh [IPUMEHSATH
napaJulebHOe
POEKTHPOBAHNE TSt
n300paxeHus: puryp;

- YMETH IIPUMEHSATH

NEePIEeHIUKYISIPHOCTH TMPSMON
U IUIOCKOCTH TIpU PEHICHUU
3ajad;

- BJIA/IETh
OpPTOTOHAJILHOE
MPOEKTUPOBAHHE, HAKJIOHHBIE
U HUX TPOEKIUH, YyMETh
OPUMEHITh TEOPEMY O Tpex
HEePIEeHIUKYIApax npu
pellIeHnH 3a/1a4;

- BJIQ/IETh HOHSITUSIMU
paccrosiHie Mexay (Qurypamu
B MIPOCTPAHCTBE, oOmuit
NEPIEeHIUKYIISP JBYX
CKPEIIUBAIOIINXCS TPSAMBIX H
YMETh MPUMEHATh HX TpH
pEILIEHNN 3a7ay4;

— BJIAJIETh MOHATUEM YTOJI
MEXIy NPSMON M IJIOCKOCTBHIO
U yMETb MPUMEHSTh €ro IpHU
pEILIEHNN 3a7ay4;
— BIIAJICTh

IOHATHUAMU

IOHATHUAMHA

NpUMeHAMb PopMYIbl 00beMO8
NPAMOY20IbHO20

napanneienuneod, npusmMvl U
nupamuovl, mempa’opa npu
peuweHuu 3a0au,

- NPUMEHAMb  meopembl
00 omHOWeHUsAX 00vLeMO8 npu
peueHuy 3a0au,

- NpUMeHAMb  UHmMezpal
0nsl  eblyUCAeHUs 00beMo8 U
nosepxHocmeti mei 68paujeHus,
BbIUUCTICHUS naowaou
cghepuueckozo nosica u obvema
Wapoeozo cnos;

- umems npeocmasgieHue

o O0BUIICEHUSX 8
npocmpancmee: napaiielbHoM
nepemxoce, cummempuu
OMHOCUMENbHO NAOCKOCHIU,
YEeHmMpaibHOU cummempuu,
nogopome OMHOCUMENbHO
npAMOot, GUHIMOBOL
cummempuu, ymembs

NPUMEHAMb UX NPU  PeuleHul
3a0ay;

— umems npeocmasieHue
0 niowaou  OpmocOHAIbHOL
npoexkyuu;

— umems npeocmasieHue
o mpexepanHom u
MHO20ZPDAHHOM yene u
NPUMEHSIMb CEOUCBA NIAOCKUX
Ven08 MHO202PAHHO20 yena npu
peulenuy 3a0a4;

— umMems npeocmasieHus




JBYTPAaHHBIN YTOJI, yroJI MEXIY
IIJIOCKOCTSIMU,
NIEPIEHAUKYJIAPHBIE IUIOCKOCTH
U YMEThb IIPUMEHATH UX IIPU
peleHunn 3a1ay;

- BJIAJIETh HOHATUSAMH
opus3Ma, IapajUleNCuIe] H
[IPUMEHATH CBOMCTBA
napajuleenumne1a npu
peleHnn 3a1ay;

- BIIAJIETh MOHATHUEM
IPSAMOYTOJIBHBIN

napajuiejenunes] 1 MpPUMEHSITh
€ro Mpy PemIeHn! 3a/1a4;

- BJIaACTH IHOHATUAMHA
nupamMuaa, BHUABI TNHUPAMUL,
3JIEMEHTBI MPaBWIbHOM

MUPAMHJIBI U YMETh MPUMEHSATH
UX MIPH pElIeHUH 3a/1ay;

- UMETh MPEACTaBICHUE O
TeopeMme Duiepa,IpaBUIIbHBIX

MHOTOI'PaHHUKAX;
- BIAJIETH MIOHATHEM
ILIOLIAIN MOBEPXHOCTEH

MHOTOIPDAaHHUKOB W yMETh
MPUMEHATh €r0 IPHU PEIICHUU
3a7a4;

- BJIAJICTh HOHATHSAMH
Tena  BpamleHus  (IHWIMHAD,
KOHyC, map u cdepa), HX

CCUCHUA U YMCTb IIPUMCHATH
UX IIpH PCHICHUU 3a/1a4;

- BJIaACTH IIOHATHUAMUA
KaCaTCJIbHBIC IIPAMBIC n
IJIOCKOCTH U YMCTb ITPUMCHATH

0 npeobpazosaHuu nooooOus,
comomemuu u ymemby
NPUMEHAMb UX NpU peuleHun
3a0auy;

- yMemb peuams 3a0aiu

Ha  NIOCKOCMU — Memooamu
cmepeomempu;

- ymemb NPUMEHAMb
dopmynv 00vemos npu

peuieHuu 3a0ay




U3 [IPU PEIICHUU 3a]1a4;

- UMETh MPEACTABICHUS O
BIIMCAHHBIX W  ONHMCAHHBIX
chepax U yMETh MPUMEHATH UX
IIPH PEIICHUY 3a]1a4;

— BJIaACTH IIOHATUAMN
o0beM, 00BEMBI
MHOFOFpaHHI/IKOB, TSI

BpalliCHUA ©W TPUMCHATH HX
IIPH PENICHUY 3a]1a4;

- UMETh MPEJICTABICHUE O
pa3BepTKe MUIUHAPA U KOHYCA,
TUTOTIIATH MIOBEPXHOCTH
OWINHIpa HU KOHyca, YMEThb
NPUMEHATh UX IIPU PELICHUU
3ajay;

- UMETh TPEJICTABICHUE O
miomaau cpeppl W yMETh
NPUMEHSTh €r0 TPU pPEIICHUH
3ajay;

- yMETh pelaTh 3aJauu

Ha KOMOUHAINU
MHOTOTPaHHUKOB 5 Ten
BpalllCHHUS,

- UMETh MPEACTABICHHUE O
noJoOun B TPOCTPAHCTBE U
yMeTh pemaTh 3a7a4d  Ha
OTHOUICHHUE 00beMOB u
oA e HIOBEPXHOCTEH
noI00HBIX (uryp.

B nosceonesnotl scuznu u npu
usydeHuu opyaux npeomemos:
- COCTaBJIATh c
UCIIOJIb30BaHUEM CBOMCTB
TreOMETPUUYECKUX uryp




MAaTCMaTU4YCCKUEC MOACIU OJIdA
pelicHud 3aa4 MPaKTUUICCKOTO

XapakTepa u 3aaa4 n3
CMCXHBIX JUCHHUIIINH,
HCCICI0BATHh IMOJTY4CHHBIC

MOJEIM M HWHTEPHPETUPOBATH
pe3yJsbTar

Bexkmopovt u | — OnepupoBaTh Ha | — Onepuposamev nouamusmu | — Bnanets MTOHSATHSIMH | — Jlocmuoicenue
KoopOounam | 6a30BOM YPOBHE TIOHATHEM | 0eKapmosol KOOpOUHamul 6 | BEKTOPHI U X KOOPJAUHATHI; pesynemamos pazoena ll;
bl 6 | IEKapTOBBl KOOPAMHATBHI B | HPOCMpPAHCMEe, GEKMOp, MOOVIb | — YMETh BBIIIOIHATE | — HAxXoOUmo 0bvem
npocmpanc IIPOCTPAHCTBE, eéeKkmopa, paeeHCcnmeo 6eKmopoe, OoIi€pamnru HaJ BEKTOPAMU, napaﬂﬂeﬂenuneaa u
mee - HaxoJnuTh KOOPOUHAMbL gexmopa,  y2on | — HCITOJIb30BATh mempasopa, 30 AHHBIX
KOOpAWHATHI BCPIIHUH Ky6a u Meofcdy 8EKMOpaMU,  CKANAPHOE | CKAIISIPHOE IIPOU3BCACHUC Koopduyamaﬂ/m CEOUX BEPULUH,
PSAMOYTOJIBHOTO npousséeoenue 6E€KMOpPO8, | BEKTOPOB MPHU PENICHUM 3a4a4; | — 3a0asamv  NPAMYIO €
napajuiesienumnesa KOJLIUHeapHvle 8eKMOopbl, _ NPUMEHATE  ypaBHEHHUE | npocmparcmee;
- HAX0OUN® paccmosinue | miocKoCTH, (opmyiy | — HAXoO0UMb paccmosHue
MedcOy O06yMsi MOUKAMU, CYMMY | pacCTOSIHMSL MEXKIY TOUKAMU, | om  mouku 00 HI0CKOCHU 6
6EKMOpos u npousgedentie | ypapHeHue chepst IPH | cucmeme Koopounam,
6EKMOpA HA HUCNO, Y20l MeXNCOY | pellleHUHN 3a/1ad; _ Haxodums  paccmosinue
gekmopamit, ckaraproe | — NPUMEHATL BCKTOPbI U | mencody CKpeuusarouumMucs
npouzeedetue, PAcK1aobleams | veron KOOPAHHAT B | npsamoiuu, sadannbIMl 6
BEKMOP NO 08YM HEKOJLIUHEAPHBIM NPOCTPAHCTBE TIPH  PEWICHHH | cucmene koopounam
8EKMOpam, 3a1aq
- 3a0a6amb NJ0CKOCMb
ypasHeHuem 8 0ekapmosou
cucmeme KOOpOuHam,
- pewamb npocmetiuiue
3a0auu  66e0eHUeM BEeKMOPHO2O
bazuca
Hcmopusa - OnwuceiBarb - IIpeocmasnamo 6Knao | — Wmerp npencraBienue | [Jocmudicenue — pesyibmamos
mamemamux | OTAEILHBIE BBIJIAIOIIUECS | 8bI0AIOWUXCS  MAMEMAMUKO8 6 | O BKJIaJIic BhIaromuxcs | pazoena |l
u pe3ynbTaThl, MOJYYEHHBIE B | pazgumue MamemMamuKky U UHbIX | MATEMAaTUKOB B pa3BUTHE
XOJIe Pa3BUTUA MATEMATUKU | HAYYHbIX obnacmetl; HayKH;
KaK HayKH, - NOHUMAMb ponb | — MMOHUMATh poJib
- 3HATh MIPUMEPBI | Mamemamuxu 6 pazeumuu Poccuu | maTeMaTuku B pa3BUTUU




MAaTEeMaTUYECKUX OTKPBITUN U
UX AaBTOPOB B CBS3U C
OTEYECTBEHHOU M BCEMHUPHOMN

Poccun

HCTOPUEN;
- IIOHUMATb poJIb
MaTeMaTUKU B Pa3BUTHUU
Poccun
Memoow - [IpumeHsTH - Hcnonvzoeams  ocHosHble | — Hcnons3oBats - Locmuocenue
MamemamukK | U3BECTHbIE ~ METOAbl  ITIPH | Memoobl 0oKkazamenbcmed, | OCHOBHBIE METOBI | pesynbmamos pazoena ll;
u peleHnu CTaHJAPTHBIX | NPOGOOUMb  00KA3AMENbCME0 U | JOKa3aTeIbCTBA, IPOBOJUTH | _ npumensimo
MaTEeMaTUYECKUX 3a1a4; 8bINOIHAM ONPOGEPIHCEHUE; JIOKA3aTeNbCTBO M BBINOIHSATD | 1 ov o vocene 3nanus K
- 3aMe4aTrhb u| - npuUMeHamy OCHOBHble | OTIPOBEPIKEHUE; UCCTeD0BANUIO  OKPYIICAIOU)e20
XapaKTepU30BaTh Memoovbl pewenus | — MPUMEHATE  OCHOBHBIE | ., (Modenuposanue
MaTeMaTH4YECKHE MamemMamuyeckux 3a0ay, METO/IbI peleHus N
3aKOHOMEPHOCTH B|— Ha OCHOBe | MAaTEMAaTUYECKHX 3a/1a4; usueckux npoyeccos, sadau
o 9KOHOMUKU)
OKpPYKaoIEen mMamemamuyecKux - Ha OCHOBE
JEHCTBUTEILHOCTH; 3aKOHOMepHOCmel 6  npupode | MaTeMaTHYECKUX
- IPUBOANUTE TPHUMEPHI | Xapakmepusoéams  Kpacomy  u | 3aKOHOMEPHOCTEH B IIPUPOJE
MaTEMaTHYECKUX co6epuLeHCmeo OKpyoicaiouje2o | XapakTepu3oBaTb KpacoTy H
3aKOHOMEPHOCTEN B IIPUPOJE, | MUPA U NPOU3EEOeHUL UCKYCCMEA, | COBEPUIEHCTBO  OKPYXKAIOIIETo
B TOM qUCJIC | — npUMEHAMb npocmeﬁmue Mupa u HpOI/ISBe,Z[eHI/Iﬁ
XapaKTEPU3YIOIUX KPACOTY U | npo2pammHuble cpeocmea u | UICKYCCTBa;

COBEPIICHCTBO
OKpY)KaIoIlero  MHUpa U
MIPOU3BEACHUN UCKYCCTBA

IJIEKMPOHHO-KOMMYHUKAYUOHHblE
cucmemaul npu peuteHuu
Mamemamu4yeckux 3a0ay

- MPUMEHSTH MPOCTEHIIINE
OporpaMMHBIE  CpEICTBa U
AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI
IPU PElICHUN MaTeMaTHYECKUX
3ajay;

— MOJIb30BaThCS
MPUKIAAHBIME TIPOTPaMMaMHU U
porpaMMaMu CHMBOJIBHBIX
BBIYMCIICHUH JJIs1 UCCIEI0BAaHUS
MaTeMaTHYeCKUX 0OBEKTOB




I11.Conep:xxkanne kypca matematuku B 10-11 kinaccax
B coorBerctBumM ¢ mnpuHsTod KoHuemnmueid pa3BuUTHS MareMaTHueckoro ooOpasoBanusi B Poccuiickoit ®Denepanuu, MareMaTHYecKoe
00pa3oBaHuEe PEIIAET, B YACTHOCTH, CICIYIOIINE KITIOYEBbIC 3aJaUn:

. «TMPEOCTABMIATh KAXKAOMY OOy4aromeMycsi BO3MOXXHOCTh JIOCTH)KCHHS YPOBHS MAaTeMaTHYEeCKHMX 3HAaHUM, HEO0OXOJAUMOTO JIst
JaNbHEHIIeH yCIeTHOM )KMU3HU B O0IIIECTBEY;
. «o0ecreynBaTh HEOOXOJAUMOE CTPaHE YHUCIIO BBIMYCKHHKOB, MaTeMaTHUYECKas IMOATOTOBKA KOTOPBIX JOCTATOYHA JUISI TPOIOKCHUS

O6pa3OBaHI/I$I B PA3JIMYHBIX HAMNpaBJICHUAX W IJIA HpaKTI/IHGCKOﬁ ACATCIIBHOCTH, BKIIIOYAsA [MPENOoJAaBaHUC MATEMAaTUKH, MAaTEMaTHU4YCCKHUC
Uccle0BaHus, padoTy B chepe MHPOPMAIIMOHHBIX TEXHOJIOTHH U Jp.»;

J «B OCHOBHOM OOIIIEM M cpeHeM 001eM 00pa30BaHUU HEOOXOAMMO MPENLyCMOTPETh MOATOTOBKY OOYYalOIIMXCS B COOTBETCTBUHU € MX
3ampocaMy K YPOBHIO IOATOTOBKH B c(hepe MaTeMaTHIecKoro 00pa3oBaHMs».

CoOTBETCTBEHHO, BBIJEIAIOTCS TPHU HANpaBIeHUs TpeOOBAaHUH K pe3y/bTaTaM MaTeMaTH4eCKOro oOpa3oBaHMUs:

1) MPaKTUKO-OPUEHTUPOBAHHOE MaTeMaTudeckoe oopazoBaHue (MaTeMaTHKa JJIsl )KU3HH);
2) MaTeMaTHKa JJIsl UCIIOJIB30BaHus B Mpodecchy;
3) TBOPYECKOE HANpPaBICHHE, HA KOTOpPOE HaLEIEHbl Te oOydaroluecs, KOTOpble IIJIAHUPYIOT 3aHUMAaThCsl TBOPYECKOH U

HCCIIeI0BaTeNIbCKON paboToil B 001acTH MaTeMaTUKH, (PU3MKH, SKOHOMHUKHU U IPYTUX 001aCTAX.
OTH HaIIpaBIICHHUS PEATM3YIOTCS B IBYX OJ0Kax TpeOOBaHMI K pe3ylibTaTaM MaTeMaTHIECKOTO 00pa30BaHusI.
Ha 6a3zoBoM ypoBHe:

. Brimyckauk Haydutest B 10-11-m kaccax: jyuisi MCTIOJB30BaHMS B IMOBCEIHEBHOW KU3HM W 0OECMEYEHUS BOBMOYKHOCTH YCHEITHOTO
MPOJIOJDKEHHST 00Pa30BaHUs TI0 CIIEIUATBHOCTSIM, HE CBSI3aHHBIM C IMPHUKJIAIHBIM HCIIOJb30BAHUEM MAaTEMATHKH.
o BBIMTYCKHUK MOJYYHT BO3MOKHOCTH HayunThbes:i B 10-11-m kmaccax: Uit pa3BUTHS MBIIUJICHUS, UCIIOJIE30BaHMS B ITOBCEIHEBHON

KU3HU U 00ecreyeHus: BO3MOKHOCTH YCIIEUTHOTO MPOJ0JDKEHUS 00pa30BaHUs [0 CIIEHHUAIBHOCTSM, HE CBSI3aHHBIM C MPUKIAIHBIM HCIOJIb30BAHUEM
MaTeMaTHKH.
Ha yrny6nennom ypoBHe:

L4 BBIHYCKHI/IK HAY4YUTCHA B 10-11-m knmaccax: A1 yCICHIHOI'0 IPOAOJIKCHUA 06pa3OBaHI/I${ 0 CIHCHHUAJIBHOCTAM, CBA3aHHBIM C
IPUKIAAHBIM UCIIOJIb30BAHHUEM MATCMATUKU.
L4 BLIHYCKHI/IK MOJYYUT BO3MOYKHOCTH HAYYHUTHLCHA B 10-11-m kmaccax: JJIA oOecreyeHHs BO3MOKHOCTHU YCIICITHOTO HNPOAOJIKCHUS

00pa30BaHus MO CHELMATIBHOCTSM, CBA3aHHBIM C OCYILECTBJIEHUEM HAy4YHOW U MCCIIEOBATENILCKOM e TEIbHOCTH B 001aCTH MaTEMaTHKH M CMEXHbIX
HayK.

B cootBerctBun ¢ ®enepanbHbiM 3akoHOM «O0 oOpasoBaHuu B PD» (c1. 12 1. 7) opraHu3anuy, OCYILECTBIISIOLIME 00pa30BaTEIbHYIO
NeATeNbHOCTb, PEATTU3YIOT 3TH TpeOOBaHUS B 00pa30BaTEILHOM IPOLIECCE C YUETOM HACTOSIIEH MPUMEPHONH OCHOBHON 00pa30oBaTeIbHOM MPOTrpaMMBl
KaK Ha OCHOBE y4eOHO-METOJMUECKUX KOMIUIEKTOB COOTBETCTBYIOIIETO YPOBHs, BXOIAMX B DenepanbHblil nmepeueHb MuHUCTEPCTBa 00pa30BaHuUs U
Hayku Poccuiickoit @enepannu, Tak U ¢ BO3MOXKHBIM HCHOJIb30BAaHUEM MHBIX MCTOYHUKOB yuyeOHOH MHpopMarmu (yueOHO-MeTon4ecKkue nocoous,
oOpa3oBaTesibHbIE IOPTAJIbI M CANTHI U Ap.)



Ilenu ocBoeHHsI mporpammbl 0a30BOTO YpOBHS — oOecreueHHe BO3MOXKHOCTH HCHOJBb30BAHUS MAaTEMaTHMYECKMX 3HAHMM M yMEHUH B
HOBCGHHCBHOﬁ JKU3HU U BOSBMOXXHOCTHU YCIICHIHOI'O ITPOAOJIKCHUA 06pa303aHM51 10 CIICHHUAJIIBHOCTAM, HC CBA3AaHHBIM C IPUKIIAJHBIM HCIIOJIb30BAHHUEM
MaTeMaTUKU. BHYTpH 3TOTO ypOBHS BBIACISIOTCS ABE PA3IMYHBIE IPOTPAMMBIL: KOMAREHCUpYowas 6a308as N OCHOBHAs OA30845.

Komnencupyromas 6a3oBasi mporpaMMa COJIEpPKUT PaCIIMPEHHBIN OJIOK TOBTOPEHUS U MpeAHa3HaueHa JUIsl TeX, KTO M0 Pa3IuYHbIM PUUNHAM
MocJie OKOHYaHWs OCHOBHOM IIIKOJIBI HE MMEET [[OCT&TO‘IHOﬁ MOATOTOBKHU JId YCIICHIHOI'O OCBOCHHA Pa3acjioB aﬂre6pm W Ha4dall MaTEMAaTHU4YCCKOI' O
aHaJln3a, FeOMETPHUH, CTATUCTUKU U TEOPUU BEPOSTHOCTEN 0 IporpaMMe cpeHe (1oJiHoi) o01ieo0pa3oBaTeabHON MIKOJIBL.

[Iporpamma mo maremartuke Ha 0a30BOM YpOBHE MpeIHA3HA4YeHA I OOYJalOUIMXCsl CPETHEH IIKOJIbI, HE HCHBITHIBABIINX CEPbE3HBIX
3aTpyJHEHUH Ha MPEeAbIAYILEro ypoBHs 0OydeHus.

OO6yuaroiuecs, OCYyIIECTBISIIOIME 00y4eHHe Ha 0a30BOM YpOBHE, JOJKHBI OCBOUTH OOIME€ MAaTEMAaTUUYECKHE YMEHHS, HEOOXOJUMBIC IS
KU3HU B COBPEMEHHOM OOILECTBE; BMECTE C TEM OHM IOJIy4alOT BO3MOXKHOCTh U3YYUTh HpEIMET Iiay0ike, ¢ TeM uyToObl B JalbHEWIEM Npu
HE0OX0IMMOCTH M3y4aTh MaTEMATHKY Ul IPOPECCUOHATBHOTO TPUMEHEHUS.

[Ipy m3ydyeHuum MareMaTUKu Ha YIIyOJEeHHOM YPOHE MPEbsBISIOTCS TpeOOBaHMS, COOTBETCTBYIOIIME HAMpAaBIECHUIO «MaTeMaTHKa JUis
HpOCbGCCHOHﬂJ'IBHOﬁ ACATCIIBHOCTH); BMECTC C TCEM BBIITYCKHUK ITOJTYYa€T BO3MOXHOCTh U3YUUTh MAaTEMATHUKY Ha ropasao 00J1€€ BLICOKOM YPOBHE, 4YTO
co3zacT (pyHIaMEHT ISl TaTbHEHIIIETO Cephe3HOTO N3YUSHHS MAaTEMAaTHKHU B BY3e.

[TpumepHBIE TPOTPaMMBI COJIEPKAT CPABHUTEIBHO HOBBIN JISi POCCHHCKOM MIKOJBI pa3aen «BeposTHocTs M cratucTuka». K atomy pasmemy
OTHOCIATCA TaKXKXE CBSJACHUS U3 JIOTHUKH, KOM6I/IHaT0pI/IKI/I U TCOpHUHn l"paCbOB, S3HAYUTECJIBHO BAPBUPYIOIIUECA B 3aBUCUMOCTH OT TUIIA ITPOrpaMMBEI.

Bo Bcex mpuMepHBIX mporpaMmax 00JIbII0e BHUMAHHE YIENSETCS MPAKTHKO-OPHEHTHPOBAHHBIM 3a1adaM. OTHa U3 OCHOBHBIX IIEJICH, KOTOPYIO
pa3pabdOTYHKK CTABHIIN TIepesl COO0M, — CO3/IaTh MMPUMEPHBIE TPOTPAMMBI, T/Ie €CTh MECTO MPUMEHEHHIO MaTEMAaTUICCKUX 3HAHUN B J)KU3HHU.

[Tpu m3yyeHnH MaTeMaTUKX OOJBIIOEC BHHUMAHUE YACTSCTCS Pa3BUTHIO KOMMYHUKATHBHBIX yMEHUH ((OpMYIHMpOBATH, apryMEHTHPOBATh W
KPUTHKOBATH), POPMUPOBAHUIO OCHOB JIOTHYECKOTO MBIIIICHHS B YaCTH MPOBEPKH UCTUHHOCTH U JIOKHOCTH YTBEP)KIICHHIA, TIOCTPOCHUS TPUMEPOB U
KOHTPIIPUMEPOB, IIETIOYEK YTBEPKACHUH, (OPMYIUPOBKH OTPUIIAHUH, a TaKKe HEOOXOAMMBIX M JIOCTaTOYHBIX YCIOBHA. B 3aBHCHMOCTH OT ypOBH S
porpamMMbl OOJIBIIIE WJIM MEHBIIE BHUMAHHs YISIACTCS YMEHHIO paboTaTh MO aITOPUTMY, METOAAM IOUCKa ATOPHUTMAa M OTPEACICHUIO TPaHMIL
MPUMEHUMOCTH alnropuTMoB. TpeGoBaHus, chopMyinupoBaHHbIe B paszzaene «[eoMerpus», B OOJbIIEH CTENEHH OTHOCITCS K Pa3BUTHIO
MIPOCTPAHCTBEHHBIX MPEICTABICHUH U TPAQHUECKIX METOIOB, YeM K (POPMATLHOMY OTIMCAHHIO CTEPEOMETPHUYECKIX (PaKTOB.



Komnencupyromasi 6a3oBasi nporpamma

Aure0pa u HayaJla MATEeMAaTH4YeCKOI0 aHAJIN3a

HatypanbHble uncia, 3amuch, pa3psaHble claraeMble, apudmMeTndeckne necTBus. Yucna u necatudHas cucreMa cuucieHusi. HarypanbHbie
Yyucia, ACIUMOCTh, MPU3HAKU JAenuMocTd Ha 2, 3, 4, 5, 9, 10. Pa3noxenue uncna Ha mHoxutenu. Ocratku. Pemenue apudmeTrndeckux 3amay
MIPaKTUYECKOIO COJIEPIKAHUS.

[enbre yncna. Moayib 4nciia U €ro CBOMCTBA.

Yactu u gomu. pobu u aerictus ¢ Apodsmu. Okpyriienue, npubnukenue. Penienre npakTHUecKrX 3a7a4d Ha MPUKUJIKY U OLIEHKY.

[Ipouentsl. Pemenne 3aia4 npakTUYeCKOro coAep:KaHMsl Ha 4acTu U NpoleHThl. CTeneHb ¢ HaTypallbHbIM M LI€JbIM Moka3areneM. CBolicTBa
creneHedt. CTaHIapTHBIN BT YUCIIA.

Anrebpandeckue BeIpakeHHsl. 3HaU€HUE anreOpanyecKoro BHIPAKEHUSI.

KBanpartuslit kopenb. M300paxkenue ynciia Ha ynucioBoil npsamoil. [IpubnmkeHHoe 3HaueHre UppalOHaIbHBIX YUCEIL.

Ionsamue muocounena. Pasznodxcenue mHocounena na Muoxcumenu, YpaBHEHUE, KOpeHb ypaBHeHHUs. JIMHeiHble, KBaJpaTHbIE ypaBHEHUS U
CUCTEMBI JINHEWHBIX YPABHECHHM.

Pemenue npocreiiux 3aa4y Ha JBUKEHHE, COBMECTHYIO paboTy, MpoleHThl. UNCclioBble HEpaBEHCTBA U UX CBOWCTBA. JIMHENHbIe HEpaBEHCTBA
C OJTHOM TIEPEMEHHON M X CUCTEMBI. UncIoBbIe TPOMEKYTKH. OObEIMHEHHE U TIEPEeCeUeHUE TPOMEKYTKOB.

3aBUCUMOCTD BEJIMYWH, (PYHKIIUS, aprTyMEHT M 3HA4YCHHE, OCHOBHBIE cBOMCcTBa GyHKIui. ['paduk Gynkmuu. JIuneitnas ¢pynkius. Ee rpaduk.
VYrinoBoi kodhPHUITMEHT TPSIMO.

k
Keaopamuunas ¢ynxyus. I'pagux u ceoticmea xeaopamuunou hyukyuu. epagpux yukyuu Yy = \/; . I'papux pynkyuu y =—.
X

Hynu ¢ynkumu, npoMexyTku 3HaKOMOCTOSIHCTBA, MOHOTOHHOCTH (BO3pacTaHUe WM yObIBaHHE) Ha YHUCIOBOM NpomexyTke. Haubonbiiee u
HauMeHblee 3HaueHue GpyHkuuu. [lepuoanueckue GyHKIMHU U HAUMEHBIINNA TEPUOJ.

I'pagycnas mepa yria. Tpuronomerpuueckas OKpyKHOCTb. OrmpeneieHHe CHHyca, KOCHHYCa, TaHTe€HCa MPOU3BOJIbHOrO yriia. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKECTBO. 3HAUEHUs TpUroHOMeTpraeckux pynkmuit ans yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I pagpuxu mpueonomempuuecxkux ¢ynxkyuii y =C0SX, Yy = sinx, y =10gX.

Pemenne npocTemx TpPUroHOMETPUYECKUX YPABHEHUHN C TIOMOIIbIO TPUTOHOMETPHUECKON OKPY>KHOCTH.

Ilonsamue cmenenu ¢ Oelicmeumenvuvim noxazamenem. IlpocTeiiime noka3aTelbHbIe YpaBHEHUs U HepaBeHCTBa. [lokazarenbHas GyHKIUA U ee
rpaduk.

Jlorapudm umcna, ocHOBHBIE cBoOiicTBa jorapudma. Jlecstuunsiii morapudm. IIpocteifue norapupmMudeckue ypaBHEHUS U HEPaBEHCTBA.
Jlorapudgmuueckast pyHKIMS U ee rpaduk.

[Tonsitue crenenHoi GyHkuu u ee rpaduk. [Ipocreiimme nppanmoHansHble ypaBHEHUS.

Kacarenbnast x rpaduxy ¢pynknun. [lonstue mpousBoaHol (yHKIMHM B TOUYKE KaK TAHTEHC yria HAaKJIOHA KacareldbHOW. ['eoMmeTpuueckuit u
¢bu3nvecKkuil CMBICI IPOU3BOIHOM. /Ipou3600Hble MHO20UIEHOS.



Touku skcTpemMyma (MakcCUMyMa U MUHUMYMA). Mccrnedosanue d1eMeHmapubix yHKYyutl Ha mouku dKCMpemMyma ¢ NOMOubio Npou3800HOU.
Haznaonas unmepnpemayus.
Tonsmue nepsoobpasmnoil pynkyuu. Quzuveckuii cmvici nepsoodbpasnou. Ilonamue 06 unmezpane Kax niowaou noo epagurom QyHKyuu.

I'eomerpus

@urypsl Ha IIIOCKOCTH U B TpocTpaHcTBe. JimHa u riomazns. [lepumeTpsr u miomanu Guryp.

[TapayienpHOCTD M NEPIEHAUKYIAPHOCTD IPSIMBIX U INIOCKOCTEH.

Tpeyronbauku. Busiel TpeyronbHUKOB: OCTPOYTOJIbHbBIE, TYIIOYroJIbHbIE, psiMoyroyibHbIe. KareT npotus yria B 30 rpagycoB. BHemnuit yron
TPEYroJbHUKA.

buccekrpuca, meauana 1 BbICOTa TPEYTOJIbHUKA. PaBEHCTBO TPEYrOJIbHUKOB.

Pemenue 3a1ay Ha kieryaroit Oymare.

PaBHOOEIpeHHBIN TPEYroJIbHUK, PABHOCTOPOHHUI TpeyroabHUK. CBONCTBA paBHOOEIPEHHOTO TPEYroJIbHUKA.

CoOTHOIIEHHS MEXIy CTOPOHAMHU U yIJIaMHU B MPSIMOYTOJIbBHOM TpeYrojbHUKE. TpUroHomeTpuyeckre (YHKIHH YIJIOB B MPSIMOYTOJBHOM
TpeyroipHuke. Teopema [ludaropa. [lpumenenmne TeopeM CHHYCOB 1 KOCHHYCOB.

YeTbIpexyroJbHUKU: MapajljiesiorpamMmm, poMO, MpSMOYTroJbHUK, KBaJIpaT, Tpaneuus U ux cBoicta. CpenHsis JMHUS TPEYroJbHUKA U Tpareuu.

Buvinyxnvie u Hesvinykivie ¢oucypul. llepumerp MHOTOyrosibHuKa. [IpaBUIIbHBII MHOTOYTOJIBHUK.

VYTIIbl Ha IVIOCKOCTH U B TPOCTPAHCTBE. BepTUKaNBHBIC U CMEXHBIE YIIIBL.

CymMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA M YETBIPEX YT OJIbHUKA.

CooTHOIIECHN B KBaIpaTe U PAaBHOCTOPOHHEM TPEYTOJIbHUKE.

JlnaroHaim MHOTOYTOJIbHHKA.

[TonoOHbBIE TPEYTOTBHUKH B TPOCTEUIITUX CITydasiX.

@dopMyibl U0 IPSIMOYTOJIbHHUKA, TPEYrOJbHUKA, POMOa, Tpaneuuu.

OxpyxHocTh M Kpyr. Pammyc m guamerp. JlnmmHa OKpY)KHOCTM M Iniomjanb Kpyra. Yucno w. BnucaHHBIM yros, B 4acTHOCTH YroOJ,
onuparouuiics Ha quamerp. KacarenpHas K OKpY>KHOCTH U €€ CBONCTBO.

Ky6. CooTHomienus B Kyoe.

Terpasnp, npaBUIbHBIN TETPAdIP.

[IpaBunbHas nupamuaa u npusma. IIpsmas npusma.

H306padicenue Hekomopvix MHO202PAHHUKOS HA NJIOCKOCHIU.

[IpsmoyronbpHbli napamenenunen. 7eopema Ilugacopa 6 npocmpancmae.

3a7auy Ha BBIUMCIIEHUE PACCTOSIHUM B IPOCTPAHCTBE € MOMOLIbI0 TeopeMbl [Indaropa.

Paszeepmra npamoyeonvrozo napannenenuneoa.

Konyc, nnnunp, map u chepa.

IIpoexyuu ¢ueyp na nnockocmo. Hzobpasicenue yununopa, KoHyca u cghepol Ha NAOCKOCHU.

Ilonamue 06 obvemax men. Vcnonbp3oBaHue s peLIeHHMs 3ajad HAa HAXOXKJICHHE TNeOMETPUYECKUX BeIMYUH (GopMyn oObeMa NpPU3MBI,
LWINH/pPA, THpaMU/Ibl, KOHYyca, 11apa.



Iousmue o nodobuu na nrockocmu u 6 npocmpancmee. OTHOIIEHHE IUIOLIaeH U 00BEMOB MOJOOHBIX GuUryp.

BepositHocTh M cTaTucTHKA. JIorHKa 1 KOMOMHATOPUKA

Jloruka. BepHble 1 HeBepHbIe yTBep:kaeHus. Cnencrsue. Konmpnpumep.

Mmnoocecmso. Tlepebop BapuaHTOB.

Tabmuuer. CtonbyaTbie U KPYroBbI€ JHATPAMMBI.

Yucnoseie Habopel. CpenHee apudmeTrnueckoe, Menuana, HanOoJIbIIee ¥ HAMMEHbIIee 3HAYCHUS. [Ipumepsbl UsMEHUUBLIX GENTUUUH.

YacroTa u BeposTHOCTh cOObITUsA. CityyaliHblil BIOOp. Bhruncienne BeposTHOCTENW COOBITHI B OMBITaX C pAaBHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU
COOBITHSIMH.

Hezasucumvle coovimus. Dopmyna cnodlcenus 6eposmHocmell.

Ipumepwr cnyuatinwix éenuyun. Pagnomeprnoe pacnpedenenue. Ilpumepol Hopmanvho2o pacnpedenenus 6 npupooe. [lonsmue o 3axone 601buiux
yuce.

Bo3Mo:xHO npenmogaBaHme JaHHbIX TEM B (])opMaTe CMCIIAHHOI0, MOAYJIBHOI'O WJIH TUCTAHIIMOHHOTO oﬁyqennﬂ.



OcHoBHasi 0a30Basi NporpaMmma

AJireOpa v HayYaJIa aHAJIU3A

[loBTOpenue.Pemenne 3a1ay ¢ MCMONIb30BAaHUEM CBOWCTB YMCEI M CUCTEM CUMCIICHHUA, ACIUMOCTHU, JOJEH M 4YacTel, MPOLIEHTOB, MOIYJIEH
yyces. PemieHue 3agad ¢ MCNOJIb30BAaHMEM CBOMCTB CTENEHEH M KOpPHEH, MHOTOYJIEHOB, IPEOOpa30BaHUNl MHOIOUWIEHOB M JIPOOHO-PAaLMOHAIBHBIX
BBIPAXKCHUI.

Pemenue 3agau ¢ UCNoJib30BaHUEM I'PayCHOM MephI yriia. Moaysp yucia u €ero CBOMCTBa.

Pemenne 3ama4 Ha JABMKEHHE W COBMECTHYIO pabOTy C MOMOUIbIO JIMHEWHBIX M KBaJIpaTHBIX YpPaBHEHUH M WX cHCTeM. PemeHwe 3amad c
MTOMOIIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, ¢ MPUMEHEHNEM U300paKeH U YHCIIOBBIX TPOMEKYTKOB.

Pemenue 3aauy ¢ KMCIOJIB30BAHUEM YHUCIIOBBIX (YHKIMI U uX rpadukoB. Vcnonas3oBaHue CBOWCTB U rpa@UKOB JIMHEHHBIX U KBaJpaTHUHBIX

yHK1IHi, 06paTHO poNnOpHHOHANTBHOCTH U QyHKIMK Y = /X . padudeckoe penieHne ypaBHEHHI B HEPABEHCTB.
TpuronomeTpuyeckasi OKPYKHOCTb, paduanuas mepa yena. CUHYC, KOCUHYC, TAHTEHC, KOMAH2eHC TPOU3BOJIbHOTO yria. OCHOBHOE
TPUTOHOMETPHUYECKOE TOKJICCTBO M CIICACTBUSA M3 HEro. 3Ha4YeHUs TpUroHOMeTpudeckux ¢GyHkiui ams yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

, E, E,E, z pan). Popmynvl CLOHCEHUS MPUSOHOMEMPUYECKUX DYHKYULL, opMynbl npueedeHuss, hopmyibl 080UHO2O apeyMeHmd..
6 4 3 2

Hymun (yHKOMMA, MPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. HamOombllee W HawmMeHbIlee 3Ha4YeHWe (QyHKIWH. lleproamdeckue
¢byHKMH. YeTHOCTh ¥ HEYeTHOCTh QYHKUUN. CroorcHble hyHKYuU.

Tpuronomerprueckue GyHKuu Y = COSX, Y =Sin X, Y =tgX . @yukyus y = ctgx . CBoicTBa ¥ rpag KK TPUTOHOMETPUYECKUX (DYHKIIMIA.

ApPKKOCHHYC, AapKCHHYC, AapKTaHTeHC u4ucna. Apxkkomawnzenc uucna. llpocreiiline TpPUTOHOMETPUYECKUE ypaBHEHHs. PemieHue
TPUTOHOMETPUYECKUX YpaBHEHHII.

Obpamusie mpueconomempuyeckue GyHKYuU, ux ceoticmea u epaguxu. Pewenue npocmeriviux mpuconomempuyeckux Hepagencma.

CreneHp c JeHCTBUTENBHBIM IIOKa3aTejeM, CBoiicTBa cremeHH. [Ipocreiiiine moka3aTellbHbIE ypaBHEHHS U HepaBeHCTBa. [lokazarenbHas
(YHKIIUS U €€ CBOMCTBA U rpaduK.

Jlorapudm uymcna, cBoiictBa jorapudma. Jlecaruunbiii morapudm. Yucno e. Hamypanvhwiii noeapugm. IlpeodpazoBanue gorapuMUUECKUX
BbIpakeHuil. Jlorapudmuueckue ypaBHeHuUs U HepaBeHCTBa. Jlorapudmudeckas GyHKINS U €€ CBOWCTBA U rpaduK.

Crenennas ¢pyHKIMs U ee CBoiicTBa U rpaduk. MppanmoHnaabHble ypaBHEHUSI.

Memoo unmepeanos 0 peuieHus HepageHCms.

Ilpeobpazosanus epagurxoe ynkyuil: cosue 6001b KOOPOUHAMHBIX OCell, PACMANCEHUe U Cocamue, OmMpaddceHue OmHOCUMENbHO
KoopouHamuwix oceli. I paguueckue memoosvi peutenus ypagueHull u HepageHcms. Pewenue ypagnenutl u HepageHcms, cooepicaujux nepemeHHyo noo
3HAKOM MOOYIIA.

Cucmemvl nOKA3aMeNbHBIX, 102APUPMULECKUX U UPPAYUOHATILHBIX ypasHeHuU. Cucmembl NOKA3amelbHbIX, 102apUhMuieckux HepaseHCcms.

Bzaumno obpamuvie pynxyuu. I paghuxu 3aumuo oopamusix hyHKyuil.

Vpasnenus, cucmemvol ypagueHutl ¢ napamempom.

[IpousBonnas Gynkuuu B Touke. KacarenbHast k rpaduky dyHkiuu. ['eomerpuueckuil 1 Gu3HUecKuil cMbICI Tpou3BoAHON. [IpousBoHbIe
aNIeMEeHTapHbIX QYHKUUH. [Ipasuna oupgepenyuposanus.



Bmopas npouszeoonas, ee ceomempuueckuti u puzuyueckuii CMoiCi.

[Tonsitne o HenmpepwIBHBIX (QyHKIUSX. TOUkM SKCTpemyMma (MakcuMyma M MUHUMYMa). MccrnenoBaHue SIeMEHTapHBIX (YHKIMNA Ha TOYKH
JKCTpEMyMa, HauOoJIbIllee W HAWUMEHBIIEe 3HAYCHHWE C IMOMOINBI0 NPOU3BOAHOHN. [locmpoenue epagukos QyHKyuii ¢ nomowpbio Npou3800HbLIX.
Ilpumenenue npouz800HOU NpU peutenuu 3a0au.

[lepBooOpaszuas.  [lepsoobpasuvie  snemenmapHuix — yuxkyuti.  Iliowaos  Kpusonumeunon — mpaneyuu. Dopmyra  Hvromona-
Jetionuya.Onpedenennviii unmezpan. Boluucienue niowadeii niockux ¢pueyp u o6vemos men pawjenus ¢ NOMOUbI0 UHMe2pad.

I'eomerpus

[ToBTOpenue.Pemenne 3agady ¢ npUMeHEHUEM CBOMCTB (UI'yp Ha IUIOCKOCTH. 3ajauyd Ha JI0Ka3aTeNbCTBO U MOCTPOEHHE KOHTPIPHUMEPOB.
Hcnonb3oBaHue B 3adayax MPOCTEHUIIMX JIOTUYECKMX MpaBwil. PelieHue 3ajad ¢ HCIOJIB30BAHMEM TEOPEM O TPEYroJIbHUKaX, COOTHOLIEHUH B
MPSIMOYTOJIBHBIX TPEYroJIbHUKAX, (PaKTOB, CBSI3aHHBIX C YETHIPEXYTOJbHHUKAaMU. PeleHue 3ajad ¢ HCMOJIb30BaHHEM (DaKTOB, CBSI3aHHBIX C
OKpY)KHOCTSIMU. Pelienune 3aau Ha U3MEpEeHUsI Ha INIOCKOCTH, BRIUMCIICHHUE JUIMH U IUowaaen. Pewenue 3a0ay ¢ nomowbio 6eKmopos u KoopouHam.

Harnsannas crepeomerpus. Ourypsl 1 ux uzobpaxenus (KyO, nupamuaa, npusma). OcHoguvle NOHAMUS CMepeoMempuu U ux Ce0UCmad.
Ceuenus ky0a u TeTpa’ipa.

Touka, npsiMasi ¥ MJIOCKOCTh B IPOCTPAHCTBE, aKCUOMBI CTEPEOMETPHUH U CIEJICTBUS U3 HUX. B3auMHOe pacrosioskeHne NpsSMbIX U MIIOCKOCTEN
B npocTpaHcTse. [lapanienbHoCTh NPSAMBIX U IJIOCKOCTEN B IpOoCcTpaHcTBe. M300paskeHne mpocTeinX NpoCcTpaHCTBEHHBIX (PUTYp HA MIOCKOCTH.

Paccrostnus mexxay dpurypamu B mpoCTPaHCTBE.

VYrasl B mpocTpaHcTBe. [lepneHauKynsipHOCTh NPSIMBIX U MJIOCKOCTEH.

[Ipoekuust ¢urypsl Ha TIUIOCKOCTh. [IpM3HaKM TNEPNEHIUKYISIPHOCTH TPSIMBIX M ITUIOCKOCTEH B TMpOCTpaHCTBEe. TeopemMa o0 Tpex
MepIeHIUKYIIsApax.

Mpuororpanauku. [lapamnenenumnen. CBolicTBa NpsAMOYroJibHOTO mapauienenunena. Teopema IIudaropa B mpoctpanctse. [lpusma wu
nupamuia. [lpaBunpHas nupaMua U npaBuiibHasg npusMa. [psamas nupamuaa. D1eMeHThl IPU3MbI U THPAMUJIbIL.

Tena BpameHus: TWIMHIP, KOHYC, cepa u 1map. OCHOBHbIE CBONCTBAa MPAMOTO KPYIOBOTO IIMIIMHIpA, HPSIMOTO KPYroBOIO KOHYCA.
N300paxkenue Ten BpalieHUs Ha MIOCKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOH)YCe, ceueHus KOHyca (napajielbHoe OCHOBAHUIO U Npoxodsujee uepe3 6epuiuHy), cedenus YuiuHopa
(napannenvHo u nepneHOUKyIAPHO ocU), cevenus wapa. Pazeepmka yununopa u Konyca.

IIpocmetiwue KomMOUHAYUU MHOSOSPAHHUKOS U Mel 8paujenus mexcdy coboi. BbluucieHue 3IeMEHTOB MPOCTPAHCTBEHHBIX Quryp (pedpa,
JMarOHaNHU, YTIIbI).

[Inomaas MOBEPXHOCTH MPaBWJIBHOM MUpaMHUIbl M MPSAMOW mpusMbl. [lnomans moBEpXHOCTH MPSAMOTO KPYrOBOTO LMJIMHAPA, MPSIMOTO
KpyroBOT0 KOHyca U 1apa.

[Tonsitre 06 o6beMe. OOBEM TUPAMUIBI U KOHYCA, MPU3MBI U HUIHHApa. O0beM mapa.

Ilooo6Hble mena 6 npocmparcmae. COOTHOIICHUS MEXY IUIOIIAIIMU TIOBEPXHOCTEH 1 00beMaMu MOJOOHBIX TeTl.

Heuoicenuss 6 npocmpancmee: NapauiesibHblil. NEPeHOC, YEHMPATbHASL CUMMEmMpPUsl, CUMMempus OMHOCUMENbHO NIOCKOCHMU, NOBOPOM.
Csoticmea 0guorcenuil. I[lpumenenue ogudicenuii npu pewienuu 3a0ay.



Bektopel 1 koopauHatel B npocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpA Ha YHCIIO, Yrojl Mexay Bekropamu. KosuimHeapHsle u
KOMIUTaHApHBIE BEKTOPbI. CKanApHoe npoussedeHue 8ekmopos. Teopema o paznodceHuu 6eKmopa no mpem HeKoMnAaHapHuim eekmopam. CransapHoe
npouseederue 6eKmopos 8 koopouramax. IIpumenenue 6ekmopos npu peutenuy 3a0a4 Ha HaxoHCOeHue paccmoanull, OUuH, niowaoel U 06vLeMos.

Vpasnenue niockocmu 6 npocmpancmee. Ypasnenue cgepvl 6 npocmpancmee. Qopmyna 018 8bIYUCIEHUS PACCIMOAHUSL MeHCOY MOUYKAMU 8
npocmpancmee.

BepositHocTh U cTaTucTHKA. PadoTa ¢ TaHHBIMU

[ToBTOpenue. Pemenue 3amay Ha TabaM4HOE U rpadUyecKoe MpeACTaBiIeHUE MaHHBIX. VCOap30BaHNE CBOMCTB M XapaKTEPUCTHK YMCIOBBIX
HabOpOB: CpeTHUX, HaWOOJIBIIET0O M HAaUMEHBILEro 3HAu€HUs, pazMaxa, oucnepcuu. Pewenue 3a0au Ha onpeodenenue 4acmomvl U 6epOAMHOCU
coovimuti. Buluucnenue eeposmunocmeli 6 Onvlmax ¢ PABHOBOIMONCHLIMU dNEMEHMAPHbIMU ucxooamu. Pewenue 3adau ¢ npumeHenuem
Komounamopuxu. Pewenue 3a0a4 Ha 8blyucienHue 6eposimHOCmel He3A8UCUMbBLX cOObIMULL, NpUMeHeHue hopMYnbl ClodceHus eepoamuocmen. Pewenue
3a0ay ¢ npumeneHuem ouazpamm Jilnepa, oepesa eeposimuocmeil, hopmynel bepuynnu.

Yenosnas eeposmnocme. lIpasuno ymnodscenus eeposmuocmeti. Popmyna noaHou 6eposmHoCmu.

Jluckpemnvie cuyyaiinvie eenuyunvl U pacnpeoenenus.Heszasucumvie cryuatinvle eenuuunvl. Pacnpedenenue cymmvl u  npouzgeoeHus
He3A8UCUMbIX CTIYYAUHBIX GEIUYUH.

Mamemamuueckoe odrcuoanue u oucnepcust CIy4anHou eeruyunsvl. Mamemamuueckoe odxcudanue u OUCNEPCUA CYMMblL CAVUAUHBIX 8ENUYUH.
T'eomempuueckoe pacnpedenenue. bunomuanvruoe pacnpeodenenue u e2o c8oUcmaa.

Henpepuvignvie cryuatinvie senuuunsl. Ilonsamue o nnomunocmu eeposmuocmu. Pasnomeproe pacnpedenenue.

IlokaszamenvHoe pacnpedenenue, e2o napamempbi.

Ilonamue o mnopmanvnom pacnpedenenuu. Illapamempul Hopmanvhoco pacnpedenenus. Ilpumepuvl cayyaiinvlx 6eaUUUH, NOOUUHEHHBIX
HOPMAIbHOMY 3AKOHY (NO2PEUHOCIb U3MEPEeHULl, POCT 4eNl08eKd).

Hepasencmeso Yebviuesa. Teopema beprynnu. 3axon 6orvuiux uucen. Boioopounulii memoo uzmepeHnus eeposimuocmet. Ponv 3akona 6oabuiux
yucen 8 HayKe, npupoode u oowecmae.

Kosapuayuss osyx cnyuaunvix eeruuun. I[lonamue o xoagpuyuenme roppenayuu. Coemecmuvie HAOAOOEHUS O8YX — CAYUAUHBIX
senuyun. Beioopounulii koaghuyuenm koppenayuu.

Bo3moxkHO npenogaBaHve JaHHbIX TEM B (l)OpMaTe CMCIIAHHOI0, MOAYJIBHOI'0 HJIH JTUCTAHIIMOHHOIO Oﬁy‘lEHI’IH.



Yray0/eHHblil ypOBeHb

Aure0pa u Ha4yaJIa aHAJIU3a

IToBTOpenue. Pemenne 3amay ¢ MCHOIB30BAHUEM CBOMCTB YMCENl M CHCTEM CUMCIICHMS, AEIUMOCTH, JIOJEH M 4acTeW, IPOLEHTOB, MOIYyJIEH
yyces. PemieHue 3agad ¢ MCNOJIb30BAaHMEM CBOMCTB CTENEHEH M KOpPHEH, MHOTOYJIEHOB, IPEOOpa30BaHUNl MHOIOUWIEHOB M JIPOOHO-PAaLMOHAIBHBIX
BbIpakKeHUM. Pemenue 3a1a4 ¢ UCNOJIB30BAHUEM TPALyCHOM MephI yria. Moayib yncia u ero cBoucTaa. Pemenue 3a1a4 Ha JBUKEHUE U COBMECTHYIO
paboTy, cMecH W CIUIaBbI C TIOMOIIBIO JIMHEHHBIX, KBAJIPAaTHBIX U APOOHO-pAIlMOHAIFHBIX YpAaBHEHHH W MX cucTeM. PemieHue 3amad ¢ MOMOIIBIO
YHCJIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHON MEPEMEHHOM, C NPUMEHEHHEM H300pa)K€HMsI YMCIIOBBIX IPOMEXKYTKOB. Pemienue 3amay c
HCIOJIb30BAHMEM YHCJIOBBIX (QYHKIMH M uX rpaduxoB. Mcnosb3oBaHue CBOMCTB M I'paMKOB JMHEWHBIX M KBaJAPAaTHUUHBIX (YHKLIMNA, 0OpaTHOMN

HpONOPUHOHATEHOCTH U QyHKIMU Y =+/X. I'paduyeckoe peleHne ypaBHEHMH M HepaBeHCTB. MCIONb30BaHWE ONEpaluii HajJ MHOKECTBAMU M

BBICKa3bIBaHUSAMHU. VCnosb30BaHNME HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHOW IEPEMEHHOM, YMCIOBBIX INPOMEKYTKOB, UX OOBEAMHEHUH U
nepeceueHuil. [IpumeHeHHe MNpH pelieHnu 3aJad CBOMCTB apu(METHYeCKOM M TeOMETPUYECKON Mporpeccuy, CYMMHUPOBAHUS OECKOHEUHOU
CXOASIIENCS TEOMETPUUYECKOM MPOTrpeCcCUu.

MHosxecTBa (UMCIOBBIE, T€OMETpUUYECKUX (PUryp). XapaKTepuCTHUECKOE CBOMCTBO, AJIEMEHT MHOXKECTBA, ITyCTO€, KOHEYHOEe, OECKOHEUHOe
MHOecTBO. CriocoObl 3aanust MHOXecTB [lonMHOkecTBO. OTHOIIEHUS MPUHAIEKHOCTH, BKIIOUEHHS, paBeHCTBA. Onepannuy HaJl MHOXECTBaMHU.
Kpyru Ditnepa. Koneunblie 1 6eckOHEUHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

VcTtuHHBIE U JIOKHBIE BBICKA3bIBAaHUS, ONEpalMM HaJl BBICKA3BIBAHUAMU. Aneebpa evickazviéanuu. CBS3b BBICKa3bIBAaHUI C MHOXKECTBaMHU.
KBanTops! cymiecTBoBaHus U BCEOOUTHOCTH.

3akoHbl JOTUKU. OcHoBHble Nocuueckue npasund. PemeHue JIOrM4ecKuX 3aJadc HMCMOJIb30BAaHUEM KPYroB OWJIEPA, OCHOBHBIX N102UYECKUX
npasuJ.

YMmozakmoueHuss. OOOCHOBaHUS U JTOKA3aTEIbCTBO B MaTeMaTHke. Teopembl. Buapl MaTreMaTHueCKuX YTBEPKACHHUN. Budsi dokazamenbcme.
Mamemamuueckas unoykyus. Ymeepoicoenus: obpamHoe OAHHOMY, NPOMUBONONONCHOE, 00paAmMHOe NPOMUBONONONHCHOMY OanHoMmy. Ilpu3Hak u
CBOMCTBO, HEOOXOAUMBIE U IOCTATOUHBIE YCIIOBHUS.

Ocnosnas meopema apupmemuxu. Ocmamku u cpasnenus. Anreopumm Eexnuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema
Depma. Q-uunvie cucmemvl cuucienus. Pyukyus Jinepa, YUcio u cymma oerumeinetll HamypaibHo2o YUcid.

Panuannas mepa yria, TpUroHOMeTpUYecKasi OKpYKHOCTh. Tpuronomerpuyeckue GyHKIMHM Ynuced U yrioB. GopMyiibl MPUBEIEHUS, CI0KEHUS
TPUTOHOMETpUYECKUX (YHKIUH, (OpMyIsl ABOMHOTO W TMOJIOBUHHOTO aprymeHTa. lIpeoOpazoBaHue CyMMBbI, pPa3HOCTH B MPOU3BEACHUE
TPUTOHOMETPUYECKUX (PYHKIIHMA, U HA00OPOT.

Hynu ¢yHKIMM, NpoMeXyTKH 3HAKOMIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbosnbiiee 1 HauMeHnblee 3HaueHue GyHkiun. [lepuonnyeckue GyHkunu

Y HauMEHbIIUN niepuo. YeTHsle U HeueTHbIe QYHKIUU. QyHKYUU «OpobHAasa yacmy yucia» Y = {X}u «yenas yacmo yucia» Y = [X] .
Tpuronomerpryeckre QYHKIMU YUCIOBOTO apryMenta Y =COSX, Y =SiNX, y=tgXx, y=ctgX. CoiictBa u rpad¥Ki TPUTOHOMETPUUECKHX

(b yHKIIHIA.

OOpaTHble TPUrOHOMETPUYECKUE (YHKLMU, UX IJIaBHbIE 3HAU€HMs, CBOICTBa M rpaduku. TpuroHomerpuyeckue ypaBHeHUs. OJHOpPOIHBIE
TPUTOHOMETPUYECKHE YpaBHEHMsA. PelleHHe MpoCTEHIIMX TPUTOHOMETPUUYECKUX HepaBeHCTB. IIpocrednmime CHCTEMBI TPUTOHOMETPUYECKUX
YPaBHEHUHU.



Crenenb c JIeWCTBUTENbHBIM TOKa3aTelieM, CBOMCTBa creneHu. [Ipocreiliine mokasaTelibHbIE ypaBHEHHS M HepaBeHCTBA. [lokazarenbHas
¢byHKIus 1 ee cBoiicTBa U rpaduk. Uncno € u GpyHkuus y =e*.

Jlorapugm, cBoiictBa norapudma. Jlecstuunblii W HarypaneHbId Jorapudm. IIpeoOpasoBanme sorapuMUUYECKUX BBIPAKEHHM.
Jlorapudmuueckue ypaBHEHHs U HepaBeHCTBA. Jlorapupmudeckas GyHKIUS U €€ CBOWCTBA U TpaduK.

Crenennas GyHKIUS U €€ CBOKCTBA U Tpaduk. VppannoHaabHble ypaBHEHHUS.

[lepBuuHble MpeACTaBIECHUS O MHOXECTBE KOMIUIEKCHBIX uucen. /[leticmeus ¢ komniekcHulmu uuciamu. Komnnexkcno conpsscennvie uucna.
Mooyns u apeymenm uucna. Tpueonomempuueckas popma KOMNIEKCHO20 yucaa. Pewenue ypasnenuil 8 KOMIIEKCHbIX YUCLAX.

Meto1 nHTEpBaJIOB AJIs pelieHus: HepaBeHCTB. [IpeoOpa3oBanust rpaduKoB (QYHKIMI: CABUT, YMHOKEHUE HA YHUCIIO, OTPAKEHHE OTHOCUTEIHHO
KOOpJIMHATHBIX ocell. ['paduueckne MeTo bl pelieHnsl ypaBHEHUM U HepaBeHCTB. PellieHne ypaBHEHUI U HEPABEHCTB, COAEpIKAIINUX EPEMEHHYIO TOJT
3HAKOM MOJYJIS.

Cucrempl MOKa3zaTelbHBIX, JOrapu(PMHUUECKUX U HUPPAUUOHAIBHBIX YypaBHeHMH. CuHcTeMbl TOKa3aTeNbHBIX, JIOTAPUPMUUYECKUX U
MppalMOHAIbHBIX HEPABEHCTB.

B3aumno o6patnsie pyHkuuu. ['paduku B3auMHO 00paTHBIX PYHKIUH.

VYpaBHEHHs, CHCTEMBI YPABHEHMI C TAPAMETPOM.

@opmyna bunoma Hetomona. Pewenue ypasuenuti cmenenu gvlute 2 cneyuanvuuvix 6uoos. Teopema Buema, meopema besy. [Ipusooumvie u
Henpugooumvie MHoz2ounenvl. Ocnosnas meopema anzebpol. Cummempuueckue MHO204neHbl. Llenouucnennvle u yeno3naunvie MHO2OUIEHbL.

Huogpanmosvr ypasuenus. [lennvie opoou. Teopema @epma o cymme K6aopamoa.

Cymmbl u psodsl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopemvbl 0 npubIUNCEHUU OCUCMBUMENbHBIX YUCEN PAYUOHATLHBIMU.

Mnooicecmea na kKoOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—Bynsaxosckoeo, nepaéencmeo Hencena, nepasencmsa o cpeonux.

[Tonsarue npenena GyHkuuu B Touke. [lousamue npedena (hynkyuu 6 beckoneunocmu. Acumnmomsi epaghuxa pynkyuu. Cpasnenue b6ecKoOHeuHO
manvix u beckoneurno doavuux. HerpepoiBHOCTD pyHKIIMK. Cooticmea Henpepvighvix (hyukyuil. Teopema Betiepuumpacca.

Huddepenuupyemocts Gynkiuu. [Iponssoanas ¢pynkiuu B Touke. KacarenbHas k rpaduky GyHnkinuu. ['eoMmerpudeckuii U GuU3HIECKUl CMBICI
NIPOU3BOAHON. [Ipumenenue npouzeoonou 6 ¢usuxe. IlponsBoHbie 3neMeHTapHbIX QyHKIM. [TpaBuna quddepenunpopanus.

Bropas npousBoHasi, ee reoMeTpu4ecKuil U pU3MIECKUi CMBICI.

Touku sxcTpemyma (MakcumMyma U MUHUMYMa). MccnenoBanue sneMeHTapHbIX (yHKIUI Ha TOUYKM 3KCTpeMyMa, HauOoJibllee U HauMeHbIlee
3Ha4YeHUE C MOMOIIBI0 MPOU3BOIHON. [locmpoenue epagukos ¢hynkyuti ¢ nomowwbro npouseoonsix. llpumenenue npouzgoonol npu peulenuu 3a0ay.
Haxoorcoenue sxkempemymos pynkyuii HeCKOIbKUX NepemMenHbIX.

IlepBooOpa3nas. Heonpenenennslii unrerpan. IlepBooOpasHbie 31eMeHTapHbIX (yHKUuiH. ITnomans kpuBonuHeiHoN Tpamenuu. dopmyna
Herorona-Jleitouuna.OnpenenenHblii HHTErpail. Buiuucienue niowjaoetl niockux guayp u o0vemos mei 8pawjeHuss ¢ NOMOubio UHme2pada..

Memoovl pewienusi pyHKYUOHATLHBIX YPAGHEHUT U HEPABEHCME.



I'eomerpus

[ToBTOpenue. Pemenue 3amad ¢ HMCMOJIB30BAaHHEM CBOWCTB (HUIyp Ha IUIOCKOCTH. PerneHme 3amad Ha J0Ka3aTelIbCTBO M IMOCTPOCHHE
KOHTpIpuMepoB. [IpuMeHeHre npocTedmx JOTHYECKUX IpaBuil. PemeHue 3amad ¢ MCIOJIB30BAHUEM TEOPEM O TPEYrOJIbBHMKAX, COOTHOLICHWH B
NPSIMOYTOJIBHBIX TPEYroJIbHUKAaX, (AaKTOB, CBS3aHHBIX C YETHIPEXYrOJbHMKAMHU. PemieHwe 3agad C HCMOIb30BaHHEM (DaKTOB, CBS3aHHBIX C
OKpY)KHOCTSIMU. PelieHne 3ajau Ha U3MEpEHUsI Ha INIOCKOCTH, BBIUMCIICHUS JUIMH U TUIOIIaAei. Pewenue 3a0ay ¢ nomowbio 6eKmMopos u KoopoOuHam.

Harnaanas crepeomerpus. [lpusma, napauienenunes, NMpaMuia, TETPAIP.

OcHOBHbIE IOHATHSA T€OMETPUU B IPOCTPAHCTBE. AKCMOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX. [lonsamue 06 akcuomamuieckom memode.

Teopema Menenas ona mempasopa. IloctpoeHue ce4eHHil MHOTOTPaHHUKOB METOJI0M cienoB. LlenTpanbHoe npoektupoBanue. [loctpoenue
CEYEHMI MHOTOT'PAaHHUKOB METOIOM ITPOEKIUH.

CkpemuBaronecs npsiMble B IPOCTPAHCTBE. YTOJI MEXKIY HUMU. Memoobl HAXodicOeHUs pacCmosHUll Mexcoy CKpeuusaouuMucs NPsmoLMu.

Teopembl 0 mNapauIeNbHOCTH MPSAMBIX M IUIOCKOCTEM B mpocTpaHcTBe. [lapamnenbHoe NpoeKkTHpoBaHME U M300pakeHue (Quryp.
I'eomempuueckue mecma mouex 6 NpOCMpaHcmee.

[lepneHuKyIsIpHOCTB NPAMOM U INIOCKOCTH. OpTOroHanbHOE NpoekTupoBanue. Haknonusie n npoekunu. Teopema o Tpex NeprneHIuKyispax.

Buowi mempasopos. Opmoyenmpuueckuii mempasop, KAPKACHbIUL Mempa’op, pasHocpauuvlii mempal’op. IllpamoyeonvHulii mempasop.
Meouanvt u bumeouanvt mempasopa.

Jlocmpaueanue mempasopa 00 napainenenuneod.

Paccrostnus mexay ¢purypamu B npoctpancte. OOIIKNA MEPIEHIUKYISAP IBYX CKPEIIMBAIOIINXCS MPSIMBIX.

VYrnel B mpoctpaHcTBe. [lepneHAuKynspHble IIOCKOCTU. [lnowads opmoconanvhoti npoexyuu. IllepnenoukynapHoe ceueHue npusmbl.
Tpexepannviti u mHozocpannslil yeon. Ceolicmea nioCKux y2n08 MHo202panHozo yaaa. Ceoticmea niockux u 08Y2pAaHHbIX Y2l08 MpexepaHHo2o y2id.
Teopembl KOCUHYCO8 U CUHYCO8 OJISi MPEXSPAHHO20 Y2id.

Bunel MHOTOrpaHHUKOB. Pazeepmku muocoepannuka. Kpamuativuue nymu na nosepxnocmu MHO202PAHHUKA.

Teopema Diinepa. 1TpaBuiibHbIE MHOTOT'PAaHHUKHU. /[80UICMBEHHOCMb NPABUTLHBIX MHO202PAHHUKOS.

[Tpuszma. [Tapannenenunen. CpoiicTBa napamienenunena. [IpamoyroybHbii napamienenumne. Hak1oHHbIE TPU3MBI.

[Mupamuna. Buapsl nupamua. DneMeHTH TPaBWIbHOW THUpaMuabl. [IupaMuasl ¢ paBHOHAKIOHEHHBIMH peOpaMM W T'PaHSAMHU, WX OCHOBHBIC
CBOMCTBA.

[Tnoramym moBEepXHOCTEH MHOTOTPAaHHHUKOB.

Tena BpareHus: HUIUHIP, KOHYC, map U chepa. CedeHus muiuHApa, KoHyca u mapa. [1lapoBoit cerMeHT, IapoBO¥ CIIOH, MAPOBOU CEKTOP
(xoHYC).

YcedeHnHas mupaMu/ia ¥ yCEUEHHBIN KOHYC.

Onemenmsi cghepuueckou ceomempuu. Konuueckue ceyeHus.

KacarenbHble psiMble U MII0CKOCTU. Brincanusie u onucanubie chepbl. Kacarowuecs cepovl. Kombunayuu men 8paujeHus.

Bextops! u koopauHatel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOPA Ha YHCIO. YTOJI MEXIy BekTopaMu. CKalsipHOE TPOU3BE/ICHUE.

VYpaBHenue miockoctd. PopMyna pacCTOSHUS MEXAY TOUYKaMH. YpaBHeHUE cdepbl. Dopmyna paccmosuus om mouyKku 00 NIOCKOCHIU.
Cnocobvl 3a0anus npAMOU ypasHeHUsMU.

Pewenue 3a0au u ookazamenvcmeo meopem ¢ NOMOUbIO 6EKMoOpoe6 U Memooom KOOdeHam. Onemenmuol ceomempuu macc.



[Tonsitne oO6bema. OOBEMBI MHOTOTPaHHUKOB. OOBEMBI Ten BpamleHUs. Axkcuomsl 00vema. Bvigod gopmyn 00vemos npsamoyeonrbHo2o
napannenrenuneoda, NPU3Msl U NUPamuosvl. Popmynel 0 HAxo0KHcOeHUus obvema mempas’opa. Teopemvi 06 OMHOULEHUAX 0OBEMOS.

Ipunosicenus unmezpana K 8bIMUCIEHUI0 00beMO8 U nogepxnocmell men epawenus. Ilowaos cghepuueckozo nosca. Obvem wapogozo cios.
IIpumenenue 06vemo08 npu peuieHuu 3a0ay.

[Tnomans chepsr.

Paszeepmra yununopa u kornyca. Ilnomaap NOBEpXHOCTH MIMH/PA U KOHYCA.

KomOuHamm MHOTOTpaHHUKOB U TEJI BpaIlleHUSI.

[Tono6ue B nmpoctpancTBe. OTHOLIEHNE 0O0BEMOB U IJIOIIA/ICH MOBEPXHOCTEN MOT0OHBIX QUTYD.

eudicenuss 6 npocmpancmee: napauiebHbill NePeHoc, CUMMEMPUS OMHOCUMENbHO NIOCKOCMU, YEHMPATbHAS CUMMEMPUS, NOBOPOM OMHOCUMETbHO
NpSAMOLL.

IIpeobpazosanue nooodus, comomemus. Peuienue 3a0ay Ha nIOCKOCMU C UCHOIb308AHUEM CINEPEOMEMPUYECKUX MeMO08.

BeposiTHOCTBL M CTAaTHCTHKA, JIOTHKA, TeOpUs rPadoB 1 KOMOMHATOPHUKA

[ToBTopenue. Hcmonp3oBaHWe TaONMII W JAMarpaMMm JJjisi TPEICTaBICHUS JaHHBIX. PemieHne 3amad Ha TNPUMEHEHHE OIMCATENbHBIX
XapaKTEPUCTHK YHUCJIOBBIX HAOOPOB: CpeIHUX, HAWOONBIIET0O W HAWMEHBIIETO 3HAYCHUS, pa3Maxa, JUCIEPCHU W CTAHJAPTHOTO OTKJIOHCHHUS.
Brruncinenne 9acTtoT W BEpOSTHOCTEH COOBITHH. BBIYHMCIIEHHE BEPOATHOCTEH B OIBITAX C PAaBHOBO3MOXKHBIMH JJIEMEHTApPHBIMU HCXOJIaMH.
Hcnonp3oBanne KOMOWMHATOPWKH. BbIumciieHHe BEpOSTHOCTEH HE3aBUCHUMBIX CcOOBITHH. Mcmombp3oBaHue (GOpMybl CIIOKEHHS BEPOSTHOCTEH,
auarpaMm Dusepa, 1epeBa BeposiTHocTel, hopmynsl beprysmm.

Beposmnuocmnoe npocmpancmeo. Axcuomvl meopuu eposimnocmeil.

VYcnoBHast BepoATHOCTB. [IpaBuiio ymMmHOKeHus BeposiTHOCTeH. Dopmyna nojHou BeposTHOCTH. Dopmyina baiieca.

JluckpeTHble ciydaiiHble BEIMYUHBI U pactipeaeneHns. CoBMECTHbIE pacnpeneneHus. PacnpeneneHne cyMmMbl U POU3BEACHNS HE3aBUCUMBIX
CIIy4ailHbIX BEJIMYMH. MaTeMaTnyecKkoe 0KMAAHNE U IUCIIepCUs] CIydYallHOM BeJIMYMHBI. MaTeMaTH4ecKoe OKUJaHUue U AUCIEPCHSI CYMMBI CITy4alHbIX
BEJINYUH.

bunapnas cnydaitHas BenuuuHa, pacupeaenenue bepuymu.['eomerpuueckoe pacnpenenenie. buHoMuanbsHOE pacnpeeeHue U €ro CBOMCTBaA.
T'unepeeomempuueckoe pacnpeoenenueu e2o c80UCMaa.

HenpepsiBHbie cnyualinbie BenuuuHbl. [[10THOCTE BeposiTHOCTH. DyHKIUA pacnpeaeneHusa. PaBHoMepHOe pacnpeneneHue.

IlokazamenvHoe pacnpeoeneHue, e2o0 napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmansaoe pacnpenenenue. @ynkuus Jlamnaca. [TapameTpbl HOpManbHOTO pachpeesieHusl.
[Ipumepsl cay4ailHBIX BEJIMYMH, MOJYMHEHHBIX HOPMAbHOMY 3aKOHY (TOTPEUIHOCTh M3MEPEHUH, POCT 4YeNoBeKa). [lenmpanvhas npedenvuas
meopema.

Hepasencmeso Yebviuesa. Teopema Yebviuwesa umeopema bepuynnu. 3axon 6onvuiux yucen. Boibopounulii Memoo usmepenus 8eposmHoCcmel.
Ponwv 3axona 6onvuux uucen 6 nayke, npupooe u obujecmae.

KoBapuamus nByx cnyyaiiHeix BenuuuH. [lonatue o kosddunuente koppemnsiuu. CoBMECTHbIE HAOMIOJCHUS JIBYX CIIy4alHBIX BEJIUYUH.
Buibopounwiii koaghuyuenm xoppenayuu. Jlunetinas peepeccus.



Cmamucmuueckas cunomesa. Cmamucmuxa Kpumepus u ee YposeHb 3Hauyumocmu. lIpoeepka npocmetiwiux cunomes. Imnupuueckue
pacnpeoenenus u ux césa3b ¢ meopemuyeckumu pacnpeoeienuamu. Paneosas koppenayus.

Ilocmpoenue coomseemcmeuil. HnvexmusHnvle u clopvekmugnvle coomeemcmsus. buexyuu. /Juckpemnas nenpepvienocmo. [lpunyun Jupuxie.

Koouposanue. /[eouunas 3anuce.

OcHosnbie nouamus meopuu epagos. [lepeswvs. [eouunoe Oepeso. Cesaznocms. Komnowenmor ceésaswocmu. Ilymu na epaghe. Diineposwt u
L'amunbmonogvl nymu.

Bo3Mo:xHO npenmoaaBaHue JaHHbIX TEM B (l)opMaTe CMCIIAHHOI0, MOAYJIBHOI'O WJIH TUCTAHIIMOHHOTO OﬁyquI/Iﬂ.



TEMATHYECKOE IINTAHUPOBAHHE 10 KJIACC

(4 paza B Hepgento, 140 gacoB)

Home Kon-6o
P § Cooeprrcanue mamepuana
yacos
HNEPBBIU BJIOK 16

1(A) Haubonbiiee u HaumeHsbliee 3Ha4eHus] GyHKUUU. YETHbIE U HEUETHBIE PYHKIIUU 2
2(A) [TocTpoenue rpadukoB GyHKIUN 1

C IOMOUIBIO0 TEOMETPUYECKUX MPeoOpa3oBaHUM
3(A) OO6patHas QyHKIMsS 1
4(A) PaBHOCHIIBHBIE YpaBHEHUSI U HEPABEHCTBA 2
5(A) Metop uHTEpBAJIOB 2

KonrponbsHas pabota Ne 1 o Teme «IloBropeHue u pacimmpeHue CBeIeHU 0 QyHKITUm. 1
1(I) OCHOBHBIE TIOHATHUSL CTEPEOMETPUU. AKCOMBI CTEPEOMETPUU 2
2(I) CiieiCTBUSI U3 aKCMOM CTEPEOMETPUH 1
3 [IpoctpancTBennble Gpurypsl. HauanbHble peACcTaBIeHUs] 0 MHOTOIPaHHUKAX 3

KonTtponbshas padora Ne 2 1o reme « AKCMOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX. 1

HayvanbHble ipeicTaBlieHrus 0 MHOTOTPAHHUKAX).

BTOPOUBJIOK 18

6(A) Crenennast QyHKIMS ¢ HATypaJbHBIM ITOKa3aTeeM 1
7(A) CrenenHast QyHKIIHS C IIEJIBIM ITOKa3aTelIeM 2
8(A) Onpenenenue KOpHs N-i CTENEHH 2
9(A) CaoiicTBa KOpHS N-ii CTENIEHU 3

Kontponsnas pabora Ne 3 mo teme «Crenennas ¢yHkuus. KopeHb N-if cTeneHUW U €ro 1

CBOWICTBaY.
4(T) B3anmHOe pacnosio)keHue ByX MPSMbIX B TPOCTPAHCTBE 2
5(IN) [TapamienbHOCTh NPSMON UILUTIOCKOCTH 2
6(I) [TapanienbHOCTh MIOCKOCTEN 2
7(I) ITpeoOpazoBanue duryp B mpoctpancTse. [lapanneabHoe NpOEKTUPOBAHKE 2




‘ KonrponbHas pabora Ne4 no teme «IlapaniebHOCTh B IPOCTPAHCTBE.

TPETUUBJIOK

1
8
10(A) OrnpejiesieHue U CBOMCTBA CTENEHU C pallMOHATIBLHBIM MTOKa3aTeaeM 2
11(A) HppauronanbHble ypaBHEHUS 2
12(A) Metoj paBHOCUIIBHBIX PE0OPa30BaHUI IPU PEIICHUN UPPAIIMOHAIBHBIX YPaBHEHUM 2
13(A) HppaunonanbHble HEPABEHCTBA 1
Kontponshas pab6ora No5 mo teme «CTeneHb ¢ palMOHAJIbHBIM TIOKa3aTeleM U €ro 1
CBOMCTBAY.
YETBEPTBIN BJIOK 9
8(IN) Yron Mex 1y IpsIMBIMU B IPOCTPAHCTBE 1
o) [leprieHAUKYJISIPHOCTD NPSIMOM U IIIIOCKOCTHU 2
10(I") [lepneHIUKYJISIp U HAKIOHHAS 2
11(IN) Teopema 0 TPEX NMEPIICHAUKYIISIPAX 3
KonTtponbsnas pabora Ne 6 o reme «llepneHaANKYISpHOCTh NPSIMON U TIIOCKOCTH. 1
NATbIA BJIOK 11
14(A) Panunannas mepa yria 2
15(A) Tpuronomerpuieckre GyHKIIMH YUCIOBOTO apryMEHTa 2
16(A) 3HaKky 3HAYEHUW TPUTOHOMETpUYECKUX QyHKIMA. YETHOCTh U HEYETHOCTD 1
TPUTOHOMETPHUYECKUX (DYHKITHIA
17(A) ITepuognyeckue GyHKIUH 1
18(A) CaoiicTBa u rpaduku GyHKIHHY= SINXK 2
Y= COSX
19(A) CaoiicTtBa 1 rpaduku pyHKuuny= tgxuy= ctgx 2
Kontponbuas pabota Ne7 o teme « Tpuronomerpudeckue PyHKIIMH U €TO CBOMCTBAY. 1
LHIECTOUBJIOK 14
20(A) OCHOBHbIE COOTHOILICHUS] MEKy TPUTOHOMETPUUECKUMH () YHKIIUSIMHU OJTHOTO U TOTO K€ 3
apryMeHTa
21(A) DOpMYJIbI CIOXKEHHUS 2
22(A) DopMyJibl IPUBEACHUS 2




23(A) @opMyJIbl IBOMHOTO ¥ NOJOBUHHOTO YIJIOB 3
24(A) CymMa 1 pa3HOCTh CHHYCOB(KOCUHYCOB) 2
25(A) dopMyiibl TpeoOdpa3zoBaHusl MPOU3BEACHUS] TPUTOHOMETPUYECKUX (DYHKIIUHN B CYMMY 1
Kontponsnas pabora Ne§ mno Teme «COOTHOUIEHUS MEXAY TPUTOHOMETPUUECKUMHU 1
(GYHKIMSIMH OTHOTO M TOTO ke apryMeHTa. @opMyJibl CII0KEHUSI U UX CIIEJICTBUSI.
CEJAbMOMH BJIOK 10
12(I') Yron Mexly npsIMOM M MJIOCKOCTBIO 2
13(I) JIByrpaHHBIN yros. Yroij MeXAy AByMs INIOCKOCTIMU 3
14(T) [lepneHIUKYIISIpPHBIE TUNIOCKOCTH 2
15(T) [Tnouaas OpTOroHAIbHON MPOEKIIMU MHOTOYTOJIbHUKA 2
KontponbHas padota Ne 9 1o Teme « Y101 MKy NpsIMOU M TUIOCKOCTBIO. YTOI MEXIY 1
JIBYMsI TUIOCKOCTSIMHU. [lepneHaAnKyIsIpHbIE TUIOCKOCTH.
BOCBbMOH BJIOK 16
26(A) YpaBHeHune COSX= b 2
27(A) YpaBuenue Sinx= b 2
28(A) VYpapuenwus tgx= bu ctgx=b 1
29(A) dyHKIMUYy=arccosx, y=arcsinx, y = arctg x, 3
y = arcctgx
30(A) Tpuronomerpudeckue ypaBHEHHUs, CBOJSIIHNECS K alre0pandecKum 3
31(A) Penienre TpUroHOMETPUYECKUX YPABHEHUN METOIOM Pa3JI0KEeHUSI HA MHOXKUTEIIN 2
32(A) Penienre npocTemmx TPUroHOMETPUUECKUX HEPABEHCTB 2
Kontponsnas pabora Ne 10 o teme « TpuronoMmerpuieckue ypaBHEHHS 1 HEPABEHCTBAY. 1
JTEBSATHIN BJIOK 12
16(I') [Tpusma 3
17(I') [Tapannenenunen 3
18(I") [Tupamua 4
19(I') YcedeHHas nupamuia 1
Kontponsnas pa6ora Ne 11 o reme « MHOTOTpaHHUKIY. 1
JECATBIN BJIOK 11




33(A) [IpencraBienue o npenene GQyHKIUU B TOUYKE U O HENIPEPHIBHOCTU (DYHKLIHUU B TOUKE 2
34(A) 3aaun 0 MTHOBEHHOI CKOPOCTH U KacaTeJIbHOU K rpauKy GyHKUINN 1
35(A) [TonsiTe Mpon3BOAHOM 2
36(A) [TpaBuia BBIUKCICHUS IPOU3BOTHOM 3
37(A) YpaBHEHHE KacaTelIbHOM 2
KonTtponbsHas pabora Ne 12 o reme «lIpousBonHas. YpaBHeHHE KacaTeIbHONY. 1

OJIMHHA THATBINBJIOK 10
38(A) [Tpu3HaknBO3pacTaHUSANYObIBaHUS QYHKIIUU 2
39(A) Touku skcTpeMyma QyHKIMH 3
40(A) HauGonpiiee u HauMeHsblee 3Ha4eHus: PyHKIMH 2
41(A) [TocTpoenue rpaduxoB hyHKIUN 2
KonTtponbsnas pabora Ne 13 no teme «lIpumeHeHne npou3BOIHOIN. 1
INOBTOPEHUE U CUCTEMATHU3ALIUA YYEBHOI'O MATEPUAJIA 5

UTOIro 140




TEMATHYECKOE IINTAHUPOBAHMUE 11 KJIACC

(4 pa3za B Henemo, 136 yacoB)

Homep § Cooeprrcanue mamepuana Kon-so
yacos

IToBTOpenue kypca 10 kiacca. 3

Bxonnast koHTposbHas paboTa 1

MEPBBIN BJIOK 25

1(A) CrerneHb ¢ MPOU3BOJILHBIM JIEHCTBUTEIBHBIM NoKa3aTeseM. [lokazaTenbHas GyHKUIMS 3

2(A) IlokazarenbHbIE YpaBHEHUS 3

3(A) IToka3aTenpHbIe HEPABEHCTBA 3

Kontponsnas pabora Ne 1 «llokazarensHast ¢ynkuusa. [lokasaTenbHble ypaBHEHHS H 1
HEPABEHCTBA»

1(I') JlexapToBbl KOOPJIMHATHI TOYKU B MPOCTPAHCTBE 2

2(I) BekTopsl B mpocTpaHCTBE 2

3(I) CJ10’)KeHME U BBIYUTAHUE BEKTOPOB 2

4(T) YMHOKEHUE BEKTOpa Ha yuciio. ['omoTeTust 2

5() CxansipHO€ IPOU3BEACHUE BEKTOPOB 3

6(I) ['eoMeTprueckoe MECTO TOUEK MPOCTPAHCTBA. Y PaBHEHUE INIOCKOCTH 3

Kontponbshas pabora Ne2 «KoopmHaThl 1 BEKTOPHI B TPOCTPAHCTBE» 1

BTOPOW BJIOK 18

4(A) Jlorapudwm u ero cBoicTBa 4

5(A) Jlorapudmudeckas QyHKIHS U €€ CBOWCTBA 4

6(A) Jlorapudmudeckue ypaBHEHUS 3

7(A) Jlorapudmudeckne HepaBEeHCTBA 3

8(A) [TponsBoaHBIC TOKA3aTENBHON U JoTapuPMUdecKoil GyHKITUN 3

Kontponsnas pabora Ne3 «Jlorapudmuueckas ¢pynkuus. Jlorapudmudeckue ypaBHEHUS U 1
HEPABEHCTBA»

TPETHUM BJIOK 13

7(I) ‘ Humuaap 3




KontponbHas pabota Ne§ «O6beMbl Ten, npu3Mbl U TUPaAMUJIBI»

&) KoMOunHanum nuianHapa u Ipu3Mel 2
9T) Konyc 3
10(IN) Y cedu€HHbIN KOHYC 2
11(IN KombOunanuu koHyca u nupamuibl 2
KontponbHas paborta Ned «Tena BpameHus» 1
YETBEPTBIN BJIOK 11

9(A) ITepBoo6pa3zHas 2
10(A) [TpaBuia HaxoXI€HHs IEPBOOOPa3HON 3
11(A) [Tnomane kpuBOJIMHEHOW Tpanenuu. OnpeaenéHHbli HHTErpal 4
12(A) Brruncienne o0beMOB Tel 1
KontponbHas pabota Ne5 «MHTETrpan u ero npuMeHeHUE» 1

NATBIA BJIOK 13

12(T) Cdepa u map. YpaBHenue chepbl 2
13(IN) B3anmuoe pacnonosxenue chepbl U MI0CKOCTH 3
14(IN) MHororpaHHUKH, BIIHCaHHBIE B chepy 2
15(IN) MHororpaHHUKH, OIMCAaHHBIE OKOJIO chephl 2
16(I) Komb6unaruu nunusapa u chepbl, KoHyca U chepbl 3
Kontponbsnas pabora Ne6 «Tena BpareHus» 1

LECTOM BJIOK 12

13(A) MeTo1 MaTeMaTHYECKON MHIYKITUU 2
14(A) ITepecTaHOBKH, pa3MeIICHUS 3
15(A) Couyeranust (KOMOWHAIINN) 3
16(A) bunom HeroTona 3
KontponbsHas pabota Ne7 «DmeMeHTbI KOMOMHATOPUKH 1
CEJBbMOM BJIOK 15

17(I') O06bEM Tena. GopMyITBI TS BRIYUCICHUS 00BEMA TPU3MBI 3
18(I") DopMyJIbl 1J1 BBIYUCIECHUS] OOBEMOB MUPAMUIBI U YCEUEHHON TUPAMUIbI 4
1

4

19(T)

OOBEMBI TeN BpallleHUS




20(T)

[Tnomans cdheps

KonTtponbsHas padbora Ne 9 «O06bEMBI TEN BpallleHus U MI0maab chepbby

BOCHBMOM BJIOK

17(A) Onepanuu HaJl COOBITUSIMU

18(A) 3aBUCUMBIC U HE3aBUCUMBIC COOBITHS

19(A) Cxema bepnyinn

20(A) CityqaiiHbple BEIMYMHBI U UX XapaKTEPUCTUKU

KonTposbHas padota Ne 10 no Teme «D1eMEHTBI TEOPUH BEPOSITHOCTEN

IHHOBTOPEHHUE U CUCTEMATHU3ALINA YYEGHOI'O MATEPHUAJIA

YHpa)KHeHI/ISI IJIA TIOBTOPCHHUA KypCa MATCMATHUKH

WroroBast KOHTpoJIbHAS paboTa
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