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|. INTAHUPYEMBIE PE3VJIBTATBI U3YUEHUS YYEBHOI'O ITPEIMETA.
10 xaace

JIMYHOCTHBIE Pe3yJIbTAThI:

. BOCIIUTAHUE POCCUMCKOW TIPaXJAHCKOW MACHTUYHOCTU: NATPUOTH3MA; TOTOBHOCTH K
ciayxkeHuto OTE4ecTBY, €ro 3alluTe; OCO3HAHMS POCCUUCKOM HIAECHTUYHOCTH B MOJUKYIBTYPHOM
COLIMYME; YyBCTBA MPUYACTHOCTH K MUCTOPUKO-KYIBTYPHOUH OOIIHOCTH POCCHIICKOTO Hapoaa U Cyan0e
Poccuu;

. MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTUS HAyKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPUYECTBY, BJIAJICHHE IOCTOBEPHON HH]Opmarueir o
MEPENOBBIX JOCTHKEHUAX U OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHHUSAX 00 YCTPOMCTBE MUpPa M OOIIECTBA;

. TOTOBHOCTh M CIIOCOOHOCTH K CAaMOPa3BUTHIO, CaMOOOPa30BAaHHMIO M CaMOBOCIHMTAHHIO B
COOTBETCTBHUH C O0IIEYETIOBEYSCKUMH IICHHOCTSIMU M HJIeaJIaMH IPaKIaHCKOro 00IIeCTBa;
. TOTOBHOCTB U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YKCIIE CaMO0OOPa30BaHUIO, HA TIPOTSIKECHUU

BCEH JKM3HU; CO3HATEIbHOE OTHOILICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEHIHON
npoecCHOHAIEHON 1 OOIIECTBEHHOM e TCIIEHOCTH;
. OpUEHTalMs OO0ydyaroluXcsd Ha peanu3alii0 TMO3UTHUBHBIX IKU3HEHHBIX IEPCIECKTHB,
WHUIIUATUBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K JIMYHOCTHOMY CamOOIIPEACIICHHUIO,
CIIOCOOHOCTDH CTaBUThH 1IEJIU U CTPOUTH >KU3HEHHBIE IJIaHbL;
. TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHWH B TPYIIE WIH COIHMAIBHON
OpraHM3ali; TOTOBHOCTH OOYYaIOUIMXCAd K KOHCTPYKTHMBHOMY YYacTHUIO B TMPUHSATHH PEHICHUI,
3aTparvBalOIIMX WX IpaBa W HMHTEPEChI, B TOM YHCIE B Pa3IUYHBIX (opMax OOMIECTBEHHOU
CaMOOpraHu3alluy, CaMOYIIPaBICHUs, OOLIECTBEHHO 3HAYMMOM JAESITeITbHOCTH;
. OCO3HAHHBIN BBIOOp Oymymied mpodeccnr Kak MyTh UM CIOCOO pealin3ali COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;
. TOTOBHOCTh OOyYarommxcsi K TPYIOBOW MPOPECCHOHATBHOW JEATCIBHOCTH Kak K
BO3MOXKHOCTH Y4acTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npo0em;
. HPABCTBEHHOE CO3HAHHE M MOBEJICHUE Ha OCHOBE YCBOCHHUS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOJICPAHTHOTO CO3HAHUS M TOBEACHUS B MOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
IUaNor C APYTMMHU JIOABMH, JOCTHUTaTh B HEM B3aMMOIMOHMMAHHUS, HAXOAWUTh OOIIHME [eNu U
COTPYIHUYATH JJIS UX JTOCTYIKCHUS;
. pa3BUTHE KOMIIETEHIIUH COTPYAHMYECTBA CO CBEPCTHHKAMH, ACTHbMHM MIIAJIIETO BO3pAacCTa,
B3POCIBIMH B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEILCKON, TPOCKTHOU U
JIPYTUX BUAAX JAEITEILHOCTH.
. YMEHHE SICHO, TOYHO, TIPAaMOTHO H3JIaraTh CBOM MBICIH B YCTHOW W THCHMECHHON pedH,
MOHMMATh CMBICH TOCTABIEHHOW 3a/laud, BBICTpAWBaTh apryMEHTAIMIO, MPUBOIUTH MPHUMEPHl U
KOHTPIPUMEPHI;
* TpEeICTaBlIEHHWE O MaTeMaTHYeCKON Hayke Kak cepe 4eToBeYeCKol AesTeNbHOCTH, 00 dTamax
€€ pa3BuUTHs, O €€ 3HAUMMOCTH JJI1 Pa3BUTHS INBUIIN3ALNY;
* KpCAaTWBHOCTh MBINUICHUS, WHHIMATHBA, HAXOMYMBOCTh, AaKTUBHOCTh TIPH PEIICHUN
MaTeMaTH4eCcKuX 3aJ1ay;
* KPUTHYHOCTH MBIIIICHUS, YMCHHE PACIIO3HABATh JIOTUYECKUE HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJIMYaTh TUTIOTE3Y OT (haKTa;
* yMEHHE KOHTPOJIMPOBATH MPOLIECC U Pe3yabTaT yueOHOU MaTeMaTHUeCKOM IeATeNbHOCTH;
*  CIIOCOOHOCTH K IMOIIMOHATFHOMY BOCHPHATHIO MATEMAaTHYECKUX OOBEKTOB, 3a7a4, PEIICHUH,
pacCyKIeHUN.

MeTtanpeaMeTHbIe Pe3yJibTaThl:
Pecynamuenvie YY/I:



. CIIOCOOHOCTh CaMOCTOSITEIBHO OOHapyXuBaTh H (HOPMYIUpPOBaTh y4eOHYIO TIpoOIIEeMYy;
OTIPECTISATh 1eNNh YYeOHOUM NeATeIhbHOCTH, 33a[1aBaTh MapaMeTPbl U KPUTEPUHU, IO KOTOPHIM MOXKHO
ONpeAeNuTh, 4YTO IeJib JOCTUTHYTa; CTaBUTh M (OpMyaupoBaTb COOCTBEHHBIE 3a/laud B
00pa3oBarenbHON JESITENLHOCTH M JKU3HEHHBIX CUTYAIUSIX; pa3BUBaTh MOTHBBI U MHTEPECHI CBOCH
MO03HABATEIbHOU JIESTENIbHOCTH;

. OIICHUBATh BO3MOXHBIC TOCIEACTBHS JIOCTHIKEHHUS TOCTABICHHOW IETH B JEATCIHLHOCTH,
COOCTBEHHOW KH3HU M KU3HU OKPYXKAIOIIMX JIIOJCH, OCHOBBIBASICh HAa COOOpPaXEHHUSIX ATHKH U
MOpaJy;

. CIIOCOOHOCTh CaMOCTOSITENIbHO IUIAHUPOBATh AallbTepPHATHBHBIE YT JOCTHXKEHUS IIelieH,
OCO3HAHHO BhIOMpaTh Hanboee Y3pGEeKTUBHEBIE CIIOCOOBI PENICHUS YIeOHBIX U MO3HABATEIILHBIX 33]1a4;
. OILICHUBATh PECYpPChl, B TOM YHCJIE BpeMs U JIpyrue HeMaTepualbHbIe pecypchbl, HEOOXOIUMbIE
JUTSL TOCTHOKEHUS TIOCTABIICHHOW 11eITH;

. OpraHu3oBbIBaTh  A((EKTUBHBIA TMOUCK PECYpPCOB, HEOOXOAMMBIX JJIA  JOCTHIKCHHUS
MMOCTaBJICHHOM 11K,

. COIIOCTABJIATH IMOJTYYEHHBIN pe3yabTaT AeITeIbHOCTH C IOCTABICHHOM 3apaHee 1elbIo;

. YMEHHE COOTHOCUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH PE3yIbTaTaMH, OMPEICNATh CIOCOOBI
JEHCTBUI B paMKax MPEAJIOKECHHBIX YCIOBHI U TPeOOBaHUI;

. YMEHHE OCYIIECTBISTH KOHTPOJIb MO 00pasily M BHOCHUTh HEOOXOTUMBIC KOPPEKTHUBHI B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYAIIHEH;

. CIIOCOOHOCTPH aJIEKBAaTHO OICHUBATH MPABUJIBHOCTh WJIH OMIMOOYHOCTH BBITIOJHEHUS y4eOHOMN
3a/1auu, e€ 0OBbEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeCHUS;

. YMEHUE OMNpEeNeNsITh TMOHATHS, CO3/1aBaTh OOOOIICHHS, YCTAHABIMUBATH AHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTENILHO BBIOUPATh OCHOBAHUS M KPUTEPHH TSI KJ1acCU(UKALIUN;

. YMEHHE YCTaHABJIMBATh MPHUYUHHO-CJICIICTBEHHBIC CBS3U; CTPOUTH JIOTHUECKHUE PACCYXKICHHS,
YMO3aKJIIOUeHUS (MHIyKTUBHbBIC, IeYKTUBHBIE U 110 aHAJIOTHUH) U BHIBOJIBL;

. YMEHHSI CO3/1aBaTh, NPUMEHSATh M TMPeoOpa30BBIBATH 3HAKOBO-CHMBOJIHMYECKHE CPEACTBA,
MOJIEJIA U CXEMBI JUIS PeIleHUs] y4eOHbIX U MMO3HABATEIbHBIX 3a]1ay.

Ho3znasamenvuvie YY/I:

. dopmupoBaHue yuyeOHOH M  OOILENOJIb30BATEIbCKOM  KOMIETEHTHOCTH B  001acTH
MCIIOJIb30BaHMs UHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruil (MKT-komneTeHTHOCTH);

. NepBOHAYaJIbHbBIE MIPEJCTABICHUS 00 UAESIX U O METOAAX MAaTeMaTHKH Kak 00 YHHBEPCaJIbHOM
A3BIKE HAYKW U TEXHHUKH, O CPEACTBE MOJECIMPOBAHHUS SIBICHUM U IIPOLIECCOB;

. yMEHHE BHUAETh MaTeMaTHUYEeCKyl0 3a7ady B KOHTEKCTE MPOOJEMHON CHUTyallud B APYrHX
JUCLHUIIIINHAX, B OKPY/KAIOLIEH )KU3HU;

. MOUCK M HaxXoX/ieHHe 00O0OIIEHHBIX CIIOCOOOB pEIIeHUs 3a/1a4, B TOM YHUCIIe, OCYIIECTBICHUE

pa3BepHyTOr0 HWH(MOPMAIIMOHHOTO TOMCKAa M TOCTaHOBKAa Ha €ro OCHOBE HOBBIX (Yy4e€OHBIX H
MO3HABaTEIbHBIX ) 33/1a4;

. KPUTHYECKOE OILIEHHBAaHWE U WHTEPIPETHUPOBaHHE HMHPOPMALIMM C paA3HBIX IO3ULHUH,
pacrio3HaBaHue U (pUKCUpOBaHKE MPOTUBOPEUUS B HH(OPMALIMOHHBIX HICTOYHHUKAX;
. WCIIOJIB30BAHUE  PA3JIMYHBIX  MOJEIBHO-CXEMATUYECKUX CPEACTB I IPEACTaBICHUS

CYIIECTBEHHBIX CBSI3€il M OTHOIIEHUIl, a TakKe MPOTUBOPEUUil, BBIIBICHHBIX B MH(POPMAIIMOHHBIX
MCTOYHHKAX;

. HaXOXKJEHUE W TNPUBOJI KPUTHUECKHX apryMEHTOB B OTHOLIEHMHM ACHCTBUM U CY)KIECHUHI
JIPyroro; CHOKOMHOE€ U pa3yMHOE OTHOILIEHHWE K KPUTUYECKHM 3aMEYaHusM B OTHOLIEHUU
COOCTBEHHOTO CY)XJCHHS, PACCMOTP UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

. BBIXOJ] 3a paMKu Y4eOHOro IMpeIMeTa M OCYIIECTBIEHHE IlIeJICHANPABICHHOIO IOMCKa
BO3MOXKHOCTEH ISl IIMPOKOTO MePEeHOCca CPEICTB U CIOCOOOB EHCTBUS;

. BBICTpaNBaHWE WHIWBHUIYaJIbHON 00pa30BaTEIbHOU TPACKTOPHHU, C YUYETOM OTPAHUUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,

. YMEHHE MEHATH U YIEPKUBATh Pa3HbIC MO3UIUH B TTO3HABATEIHHOMN AEATEIbHOCTH;

. yMEHHE TMOHMMAaTh W UCIOJb30BaTh MATEMAaTUYECKUE CPEACTBA HAIISAHOCTU (PUCYHKH,

YepTEeXH, CXEMBI U Jp.) IJIs WILTIOCTPALUY, HHTEPIPETALUU, apryMEHTaI1H;



® YMCHHUC BBIIBUI'aTh TUIIOTE3EI IIPU PCHICHUA yLIe6HBIX 3aJa4 U ITIOHUMaHHUs HCO6XO,I[I/IMOCTI/I ux

IIPOBEPKU;
. NOHUMaHHME CYHIHOCTH QJTOPUTMHYECKUX TPEANUCAaHMA W yMEHUs JEeWCTBOBaTb B
COOTBETCTBHH C MPEITI0KEHHBIM aJITOPUTMOM;

. CHOCOOHOCTD IUIAHUPOBATh U OCYLECTBIIATh A€ATEIbHOCTb, HAIIPABJICHHYIO Ha peIlieHUe 3a/1a4y

HCCJIICAOBATCIILCKOT'O XapaKTepa.

Kommynuxamuenwvie YY/I:

. pa3BUTHE CITIOCOOHOCTH OCYIIECTBIATH JCIOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMH, TaK U
CO B3pOCHbIMU (Kak BHYTpU 0Opa3oBaTelIbHOW OpraHH3alliy, TaK U 3a €€ MpejesiaMu), Moaduparhb
NapTHEPOB Ul JEJIOBOM  KOMMYHHUKAllMM HMCXOAS M3  COOOpaKeHHUH  pe3ylbTaTUBHOCTHU
B3aMMOJICUCTBHUS, @ HE TUYHBIX CUMIIATHIA;

. IPU OCYIIECTBICHUU IPYIMIIOBON PabOThI OBITH KaK PYKOBOAMTEIEM, TaK M YJICHOM KOMAHIbI B
pa3HbIX PONIsIX (FeHepaTop UIeH, KPUTUK, UCTIOIHUTENb, BHICTYNAOLINM, SKCIIEPT U T.1.);

. KOOPAMHUPOBAHHE M BBIOJHEHHWE pPAOOTHI B YCIOBUSAX pEAJbHOTO, BHUPTYaIbHOTO U
KOMOMHUPOBaHHOT'O B3aUMOJCHCTBHUS;

. pPa3BEpHYTOE, JIOTMYHOE M TOYHOE H3JIOKCHHE CBOEH TOYKM 3PEHMS C HCIOJIb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MMCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

. pacnio3HaBaHH€ KOH(IMKTOI€HHBIX CUTyallud W MpEeNOoTBpALEHUE KOH(MIMKTOB N0 UX

aKTUBHOM (ha3bl, BEICTpaMBaHuE J1€JI0BOM U 00pa30BaTeiabHON KOMMYHHMKAIUU, U30€ras JTUYHOCTHBIX
OLICHOYHBIX CYKICHUN.

IIpenmeTHbIE pe3y/abTaThI:
Moayab «Ajdreopa u Ha4a1a MATeMaTHYeCKOI0 aHAJIHU32)

Yuawuiica nayuumces:

® 0OCO3HaBaTh 3HAYECHUE MATEMaTHYECKOW HAyKHU ISl PEIICHMS 3a/1a4, BO3HUKAIOIINX B TEOPUU U
B IPAaKTUKE; IIMPOTYy M B TO K€ BPEMS OrPAHMYEHHOCTh MPUMEHEHHUs MareMaThyeCcKHUX
METOJIOB K aHAJIM3Y U MCCIICIOBAHUIO MPOIIECCOB U SIBJICHUH B IIPUPOE U OOILIECTBE;

® O0CO3HaBaThb 3HAYECHHE MPAKTHUKM U BOIPOCOB, BO3HUKAIOLIMX B CaMOM MareMaTuke, AJis
dbopMuUpoBaHUS U PA3BUTHS MaTeMaTHUECKOW HAyKH; HCTOPHUIO Pa3BUTHS TOHSATHS 4YHCTIA,
CO3/ITaHHs] MAaTEMaTUYECKOTO aHAJIN3a;

® 0CO3HaBaTh 3HAYCHHE WJCH, METOJOB M PE3YNbTATOB alreOpbl U MaTeMaTHYECKOTO aHaln3a
I TIOCTPOEHUST MOJENIEH pealbHbIX NPOILIECCOB M CHUTYallMil; YHHBEPCAJbHBIA XapakTep
3aKOHOB JIOTHKM MaT€MaTHYEeCKUX PACCYXIACHHH, MX MPUMEHHMMOCTh BO BceX 001acTsix
YEJI0BEUCCKOM JeSITCIIFHOCTH,

e T[OHUMATh pa3nuyhe TpeOOBaHMI, MPEABABISEMBIX K JOKa3aTelbCTBAM B MaTeMaTHKe,
€CTECTBEHHBIX, COLIMATIbHO—KOHOMHUYECKUX U TYMAaHUTAPHBIX HAayKaX, Ha IIPAKTHUKE;

® pa3BUBATh IMPEJCTABICHUE O BEPOATHOCTHOM XapakKTepe pa3JIMYHbIX MPOLIECCOB U
3aKOHOMEPHOCTEN OKPYKAIOIIET0 MUPA;

® OIEpPUPOBATh IMOHATUSAMU: OTPE30K, MHTEPBAJ, IOJIYUHTEPBAJ, MPOMEKYTOK C BBIKOJIOTOH
TOYKOH, TpadudecKoe MpeCcTaBlIeHue MHOXKECTB Ha KOOPIMHATHOMN TIOCKOCTH;

® TIPOBOAMTH JI0KA3aTEIbHBIE PACCYKICHUS /1711 000CHOBAHUSI HCTUHHHOCTH YTBEPIKICHHI;

e ONEpUPOBATh MNOHATHUAMH: HATYpPaJbHOE YHMCIO, MHOXECTBO HATypaJbHBIX YHCEN, LEJI0e
YUCJI0, MHOXKECTBO IIE€NBIX YHCEN, OOBIKHOBEHHAs NpoOb, JMeCATHYHAs JpoOb, CMENIaHHOE
YHUCJI0, PALMOHAIIBHOE YHMCIIO, MHOKECTBO PALMOHAIBHBIX YHUCEJ, UPPALMOHAIBHOE YHUCIIO,
JNIEUCTBUTEIIBHOE  YHUCIIO,  MHOXKECTBO  JICMCTBUTENIBHBIX  YHUCEN, TIeoMeTpUYecKas
MHTEpIpeTaIs HaTypaJIbHbIX, IEJIbIX, PAllMOHAIbHBIX, I€UCTBUTEIBHBIX YUCEIT;

®  BBINOJHATH OKPYINICHHE PALIMOHATIBHBIX U UPPALMOHATBHBIX YHCEI C 3aJJaHHOW TOYHOCTHIO;

® YIOpSAIOYMBATH YMCIA, 3allMCAHHBIE B BHJIE OOBIKHOBEHHON U JECATUYHOW ApoOu, dmcha,
3aMKCaHHbIe ¢ UCTIONB30BaHNEM apU(METHIECKOTO KBAAPATHOTO KOPHS;



BBIMOJIHATh ~ CTAHJAPTHBIE  TOXKJECTBEHHbIE  NpPeoOpa3oBaHMsA  TPUTOHOMETPUUYECKUX,
UppalMOHAIIbHBIX BBIPAXKEHUM;

BJIaJCTh MOHATHAMHU: 3aBHCHMOCTb BENMYWH, (YHKIHUS, apryMEeHT M 3Ha4eHue (yHKIHUH,
007acTh OmpeAeNieHUsT U MHOXECTBO 3HaueHWW (YHKIWU, TpaduK 3aBUCUMOCTH, Tpaduk
byHKIMM, HYTH (QYHKIHH, NPOMEKYTKH 3HAKOMOCTOSHCTBA, BO3PACTAHHE HA YHCIOBOM
IPOMEXYTKE, yObIBaHUE HAa YHCIOBOM MPOMEXKYTKE, HauOoJblllee U HalMEHbIIEee 3HaYCHUE
(YHKIIUM Ha YMCIOBOM MPOMEXKYTKE, MepruoandecKas (pyHKIHs, MEepUoJ, YeTHAs U HEYEeTHAs
(GYHKIUY; yMETh IPUMEHSTh 3TH NOHATHUS [P PEILICHUH 3a]1ad;

BJIAJICTh MOHATHEM OOpaTHas (PYHKIIH; IPUMEHSATh 3TO MOHATHE MIPH PEILICHUHU 3a7ay;
OPUMEHATh TpPU  pEeIIeHUH 3ajgad  CBOWCTBAa (DYHKIMHA: YETHOCTh, MEPUOJUYHOCTS,
OTrPaHUYEHHOCTb;

IPUMEHSATH [IPU PELIeHNH 331a4 IpeoOpa3oBaHus rpauKoB (PyHKLNH;

BJIaJICTh IOHATUAMHU YUCIIOBas IMOCIENOBAaTEIbHOCTh, apU(pMeTHUYEeCKass U IeOMETpPHUYECcKas
nporpeccus;

NPUMEHSTH NP PEIICHUH 3a/1a4 CBOWCTBA U MPHU3HAKH apU(PMETUUECKOH U T€OMETPHUYECKOM
IIPOTPECCUNL;

BIAJeTh IOHATHEM OECKOHEYHO YObIBarolljass TIeoMEeTpuYecKas IpOrpeccuss M yMeThb
HIPUMEHSITH €r0 IPU PELICHUH 33/1a4;

BBINOJHATh BBIYUCIEHUS U IPEoOpa3OBaHUs BBIPAKEHUH, COAEpKALIUX JE€HCTBUTEIbHbBIE
4uCia, B TOM YHCIIE KOPHHU HATypaJbHBIX CTEIICHEH;

BBITIOJIHATE CTAHAAPTHBIC TOKACCTBCHHLBIC Hp€06pa30BaHI/I$I HppalruOHAIBHBIX BI)Ipa)KCHI/II\/JI;

OBJIaACTb OCHOBHBIMH THIIAMH HUPpPALUMOHAJIBHBIX, CTCIICHHBIX ypaBHeHHf/JI U HCPABCHCTB U
CTaHJApPTHBIMU MCTOAAMHU HUX peHIeHI/Iﬁ W NPpUMCHATH UX IIPU PCHICHUHA 3aa4,

BJIaJICTh TOHSATHEM CTENeHHAass (DYHKIHS; CTPOUTH €€ TpaduK U yMETh NMPUMEHITH CBOHCTBA
CTETIEHHOW (PYHKIIUH MPH PEIICHUH 33/a4.

NIEPEBOIUTH I'PAJyCHbIE MEPHI YIJIOB B paJuaHHble 1 HA00OPOT;

CTPOUTH YHCIIOBYIO OKPYKHOCTh Ha KOOPJAUHATHOU IIJIOCKOCTH;

OTKJIaJAbIBAaTh Ha YHCIIOBOM OKPYKXHOCTH 3HAYCHUS PA3JIMIHBIX YITIOB,

BBISIBIISITH CBA3b MEXKJY JEKapTOBBIMU KOOPJAMHATAMU U KPUBOJIMHEMHOW KOOPAMHATON TOYKH
Ha YUCIIOBOI OKPY)KHOCTH;

OnepupoBaTb TCPMUHAMHU: CHUHYC, KOCHUHYC, TAHTCHC, KOTAHI'CHC, ApPKCHUHYC, apKKOCHUHYC,
ApKTaHTEHC, apKKOTAaHTeHC;

IOPUMEHATh CBOWCTBA CHHYCAa, KOCHHYCA, TAHI€HCAa M KOTAHT€HCA: 3HAKM IO YETBEPTSM,
COXpaHEeHHE 3HaueHUs MPU U3MEHEHUH yIvla Ha 11e10€ YUCI0 000pOTOB, YETHOCTh KOCUHYCA U
HEYETHOCTh CHHYCa, TAHTEHCA M KOTAHTEHCa,

OTNpeNieNIATh 3HAYEHUs] CHHYCa, KOCHUHYCA, TAaHIeHCa M KOTAHI'€HCA YIJIOB Ha YHUCIIOBOM
OKPYXHOCTH;

paboTarh ¢ TabauIEel TPUTOHOMETPHUUECKUX (HOPMYIT;

MOHMMATh CYIIHOCTb, 3aIIUCh U IPUMEHEHHE (JOPMYJI IPUBEACHMUS;

BJIa/IeTh TOHATUSAMU TPUTOHOMETpHUYECKHE (QYHKIUH: ; CTPOUTh UX TpaduKH U YMETb
IPUMEHSTH CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKIMH TPU peIIeHUH 3a/1ay;

IPUMEHSTH (HOPMYJIBI CIIOKEHUS ITPU TPEOOPA30BaHNN TPUTOHOMETPUUYECKUX BBIPAXKEHUI;

OPUMEHSTh (QOpPMyNIbI JABOMHOTO aprymeHTa B paboTe cC TPUTOHOMETPUYECKUMHU
BBIPAKCHUSIMU;
OpUMEHATh  (QOpPMYJIBl TOHMXKEHUS CTeeHu B pabore ¢ TPUTOHOMETPUYECKUMU
BBIPAKECHUAMU;

peoOpa3oBbIBaTh CyMMbI TPUTOHOMETPUYECKUX (DYHKIIUHN B IPOU3BEACHMUS,
peoOpa3oBbIBaTh MPOU3BEIEHUS TPUTOHOMETPUYECKUX (PYHKIIUN B CYMMBI;
peoOpa3oBbIBaTh BHIPAKEHUS K BUAY ;

IIPaBUJILHO HAXOAUTh 3HAYECHUs aPKCUHYCOB, APKKOCUHYCOB, apKTAHI€HCOB U ApKKOTAHI'€HCOB
4HCEll;



INPUMEHSTh COOTBETCTBYIOIIME (OPMYNIBI pPEIICHUsS MPOCTEHIINX TPUTOHOMETPUUYECKUX
ypaBHEHUH;

BBISBIISITH CPEIU IPOCTENIINX TPUTOHOMETPUUECKUX YPAaBHEHUH YaCTHBIE ClIydaH;

INPUMEHATh K PAa3JIMYHBIM TPUTOHOMETPUYECKMM YPABHEHHSIM ONPENEICHHBIE METOIbl HX
pElICHUs: BBEJCHHE HOBOW IEPEMEHHOW, pAa3joKEHWE Ha MHOXHUTEIH, BBEACHUE
BCIIOMOTI'aTEJIbHOI'O apIyMEHTAa;

penarb OTHOPOJHbIE TPUTOHOMETPUUECKNE YPABHEHUS PA3IMUYHBIX CTEIICHEH;

BJIa/IETh NOHSATUAMHU: IPOU3BOAHAS PYHKIIMU B TOUKE, TPOU3BOAHAS (PYHKIIUY;

BBIUKCIISTH MPOU3BOHBIC AIIEMEHTAPHBIX (PYHKIUI U UX KOMOMHALIUN;

MPUMEHSTH NpaBuiia AuddepeHIupoBaHus GyHKITUHN;

MOJIb30BaThCs POPMYIIOM BHIYMCICHUS IPOU3BOIHOM CIOXKHOM (DYyHKIUY;

NPUMEHSTHh TEOMETPHUYECKUHN U (PU3NIECKHI CMBICIIBI IIPOU3BOIHON Ha MPAKTUKE;
UCCIIeIOBaTh (PYHKIIMH HA MOHOTOHHOCTB ¥ 3KCTPEMYMBI;

CTPOUTH TpapUKU U IPUMEHSTH K PEIICHHIO 3a]1a4, B TOM YHUCIIE C TapaMeTPOM;

BJIAJICTh MOHATUEM KacaTeibHas K TpaguKy (QYHKIUU U YMETh IPUMEHSTH €ro MpHU PEUICHUN
3a/1a4.

Ylmmuﬁc;l noydum 603MONCHOCMb HAYUUMbCA:

ONEPUPOBATh IOHATHEM OIIPEACIICHNUS,, OCHOBHBIMA BHJAMM OIIPEACIICHUM, OCHOBHBIMHU
BHUJaMU TEOPEM;

IIOHUMAaTh CyTh KOCBEHHOI'O JJOKa3aTeJIbCTBA;

ONEPUPOBATh YACIOBBIMU MHOKECTBAMH IIPU PELICHUH 3a/1a4;

BBINOJIHATh TOXJIECTBEHHbIE NPeoOpa3oBaHMsl TPUTOHOMETPUYECKUX W HPPALMOHAIBHBIX
BBIPAKECHUH;

BJIa/IETh NOHATUEM aCUMITOTHI U YMETh €0 IPUMEHSTH IIPU PELICHUH 3a/1a4;

CBOOOZHO BJIAJETh CTAHJAPTHBIM amllaparoM MaTeMaTHYECKOTO aHalIW3a JJs BBIYMCICHUS
POU3BOJHBIX (DYHKLIMU OTHOM MEpEMEHHOM;

Qg depeHIpoBaTh TPUTOHOMETPUIECKHE U OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIINH;
CBOOOZIHO NPUMEHSATH anmapar MaTeMaTHMYecKOro aHajiu3a Ui UCCliefoBaHus (QYyHKIMH U
MOCTPOEHUS TPahUKOB, B TOM YHUCIIC HCCIIEOBAHMUS HA BBITYKIOCTb;

YMEThb IPUMEHATH IPHU PEIIEHUH 3a/1a4 CBOMCTBA HEMPEPHIBHBIX (DYHKIUH.

Hcnonv3oeams npuobpemennvle 3HAHUA U YMEHUA 6 NPAKMUUECKOU OesmenbHOCmuU U
NOBCEOHEeBHOIL JHCU3HU 01

TEOPETHUKO-MHOKECTBEHHOTO SI3bIKA M SI3bIKA JIOTUKH JUISl ONHMCAHMS PEANBHBIX NPOLECCOB U
ABJICHUH, IPU PELICHUHN 33]1a4 APYTUX YU€OHBIX PEIMETOB;

JIOKa3aTeIbHbIX PACCYKIECHUM B CUTyalUSAX ITOBCEAHEBHOM XU3HM, IIPU PELICHUM 3a1ad W3
JIPYrUX NPEIMETOB;

3aIlUCH, CPAaBHEHUS, OKPYIVICHUS YMCIIOBBIX JAHHBIX PEAJbHBIX BEJIIMYUH C UCIOJIB30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS;

onpezeneHuss 1Mo rpagukamM M HCIOJNb30BaHMS MPU pELIEHUs MPUKIATHBIX 3a]ad CBOMCTB
peanbHBIX MPOLECCOB M 3aBUCUMOCTEN (HauOOJIbIINEe U HAUMEHbIINE 3HaUEHUs, TPOMEKYTKU
BO3pacTaHusd W YObIBaHUS (YHKIMHM, MPOMEXKYTKHM 3HAKOIOCTOSHCTBA, ACHMIITOTHI, TOYKH
neperu6a, Nepuos v T.11.);

MHTEPIPETUPOBAHNS CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTHYECKON CUTYallNH;

ompeJieNieHus] Mo TpapukaM MNPOCTEHUIIMX XapaKTePUCTHK MEPUOAMYECKHX MPOIECCOB B
610JIOTUH, SKOHOMUKE, MYy3bIKE, PAJAUOCBS3U U Jp. (aMIUIUTY/IA, IEPUOJ U T.I.);

pelieHus MPUKIaAHbIX 3a/1a4 U3 OHOJIOTHH, PU3UKU, XUMHH, SKOHOMHUKHU U JPYTUX IPEIMETOB,
CBSI3aHHBIX C HMCCIIEZIOBAHUEM XapaKTEPUCTUK MPOLECCOB; MHTEPIPETUPOBAHUS MOTYyUEHHBIX
pE3YNBTATOB;



® MPAKTUYECKUX pacyeToB Mo (opMysam, C UCIOJIb30BAHUEM MPU HEOOXOAUMOCTH CIPAaBOYHBIX
MaTepuaioB, KaJbKyaaToOpa, KOMIIbIOTEPA;

® TIOCTPOCHUA U UCCIICAOBAHUA HpOCTGﬁH.IHX MaTEMaTHYCCKUX MOI[GJ'IGIZ;
® OIIMCaHHA U UCCICAOBAHUA C IIOMOIIBIO U3YyHaCMbIX TTOHATHH PE€alIbHBIX SaBHCHMOCTeﬁ;

e UHTEpPIpETAaUUu pPE3YIbTATOB pPELICHUs 3a1ad C Y4eTOM OrpPaHUYEHMH, CBI3aHHBIX C
pea’abHBIMU CBOMCTBAMH PACCMATPUBAEMBIX IIPOLIECCOB U SIBICHHU;

® PpPCHICHUA I'COMETPUUCCKUX, (bl/ISI/ILIeCKI/IX, OKOHOMHMYECCKUX U APYI'UX NPUKIAAHBIX 3aJ1a4, B TOM
YHUCIIE C UCIIOJIB30BAHUEM IIpU H€O6XO,I[I/IMOCTI/I CIIpaBOYHbIX MAaTCpHUaIOB.

Moayas «I'eomeTpus»
Yuawuiica nayuumecea:

e [IOHMMAaTb 3HAYCHHE FCOMETPHUHM Ul PELICHMS 3a1ad, BOSHUKAIOIIMX B TEOPUHU U B IPAKTHKE;
HIMPOTY TNPUMEHEHHS] T€OMETPUYECKMX 3HAHUHW K aHajJu3y U HCCIEJOBAHUIO pEabHBIX
IPEAMETOB U SIBIECHUI B IPUPOZE U OOILECTBE;

e [IOHMMAaTb 3HAYEHUE IPAKTHUKK W BOIPOCOB, BO3ZHUKAIOIUX B CaMOW TIE€OMETpUH, I
(dopMUpOBaHUs U Pa3BUTHSI FTEOMETPUN KaK MaTEMaTUYeCKON HayKu;

e UMETh INPEICTABICHUS O BO3MOXHOCTU TE€OMETPUM [UI1 ONMCAHHUS CBOWCTB pPEAIBHBIX
IIPEIMETOB U UX B3aMMHOI'O PaCIOJIOKEHUS;

® 0CO3HaBaTb pOJIb AKCHOMATUKHA B T€OMETPHUH; BO3MOXHOCTb IOCTPOEHHUS T€OMETPUUYECKUX
TEOpUI Ha aKCMOMAaTUYeCKOM OCHOBE; 3HAUEHUE aKCUOMATHKU JUIsl JPYTuX objacTel 3HaHUS U
JUISl IPAKTUKU;

e pasnuuarh TpeOOBaHMs, MpPEAbABISEMbIE K JIOKA3aTeJIbCTBaM B TI'E€OMETpPHUM, airedpe,
€CTECTBEHHBIX, COLMATbHO—KOHOMUYECKUX U TYMAaHUTAPHBIX HAyKaX, HA IPAaKTHKE;

® uCClleoBaTh 4YEpPTEXKH, BKIIOYass KOMOMHAIMK (UTYyp, H3BJIEKaTh, HHTEPIPETUPOBATh HU
npeoOpa3oBbIBaTh MH(OPMALINIO, IPEACTABICHHYIO Ha YePTEeXax;

e pemiarh 3a7adyd r€OMETPUYECKOTO COJEp)KaHUs, B TOM YUCJIE B CUTYalUAX, KOTJa aJrOpPUTM
pelleHHs HE CIIeAYeT SIBHO W3 YCJIOBHUSA, BBIINOJHATH HEOOXOIMMBIE [JIsl PELIEHUs 3aaadyu
JIOTIOJTHUTENbHBIE TOCTPOEHUS], MCCIEe0BaTh BO3MOXKHOCTh IPUMEHEHUs TeopeM U (HopMyll
JUISL pEIIEHUs 3a]1a4;

e yMeTh (OPMYIHPOBATH U JOKA3bIBATH T€OMETPUUECKHIE YTBEPIKICHHUS;

® UMETh NPEICTABIECHUS 00 aKCHOMax CTEPEOMETPUHU U CIEJICTBUSAX U3 HUX U YMETh NPUMEHAThH
UX [IPU pPELICHUHN 3a]1au;

® MMETb IIPEJCTABICHUE O CKPEUIMBAIOIIMXCS MPSAMBIX B IPOCTPAHCTBE U YMETh HAXOIUTh YroJl U
paccTosIHUE MEXAY HUMU;

® [IPUMEHSTH TEOPEMBI O NMAPAIIEIIBHOCTH NPSIMBIX U MJIOCKOCTEHN B MPOCTPAHCTBE MPH PEIICHUN
3az1ad;

® yMeTh NIPUMEHATH NapajieIbHOE IPOSKTUPOBAHUE JUIsl U300pakeHUs PUryp;

® yMETb IPUMEHSATH NEPIEHANKYIIPHOCTH MPSIMON U IUIOCKOCTH NP PELICHUH 3a/1a4;

e BIAJCTh NOHATHSIMHM OPTOTOHAJIBHOE IPOEKTUPOBAHUE, HAKIOHHBIE M UX IMPOEKIHUH, YMEThb
IPUMEHSTh TEOPEMY O TpeX MEPHEeHIUKYIIpax Py PEeLICHUH 33/1a4;

e BJAJETh NMOHATUAMHU PACCTOSHUE MEXAY (UTrypaMu B IPOCTPAHCTBE, OOLIMNA MEPIEeHAUKYISIP
JBYX CKPELIMBAIOUINXCS IPSIMBIX U YMETh IPUMEHATDH UX NIPU PELICHUH 3a/1a4;

® BIAJETh MOHATUEM YroJ MEX]Y MPSIMOHN U MJIOCKOCTHIO U YMETh MPUMEHSTH €ro IPU pelIeHun
3ajad;

e BIAACTh MOHATHSAMM JABYTPAHHBIM YIroji, Yroil MEXAYy IUIOCKOCTAMM, NEPIEHIUKYISIpPHBIE
IUIOCKOCTH U YMETh IPUMEHATD UX IPU PELICHUH 3a]1a4;

e BIAJETh MOHATUSAMHU KacaTeJIbHbIE NPSIMbIE U IUIOCKOCTH U YMETh IPUMEHSATh UX MPU pEIICHUN
3ajad;



® pacrmo3HaBaTh Ha yYepTeX)ax W MOAENAX MPSIMON M HAKJIOHHBIN Mapajlielenure]], NpsmMyo u
HAKJIOHHYIO MPU3MBbI, MUPAMHYy, YCEUCHHYIO MUPAMHYy, TPABWIbHYIO MPU3MY U MUPAMULY;
COOTHOCHTD 3TH TPEXMEPHBIC OOBEKTHI C UX OMHCAHUSIMH, N300paKEHUSIMU;

e u300pakaTb MNPSMOM M HAKJIOHHBIM Mapajielenune],, NPsSIMYI0 M HaKJIOHHYIO MPHU3MBI,
MUpaMUy, YCEUEHHYIO MUPAMU/TY, IPABUIIbHYIO IPU3MY U TUPAMUJLY;

® CTPOUTH CEYEHHS MPSIMOIO U HAKIOHHOTO MapaliesielUIe/ OB, MPSIMOM U HAKIOHHOW MpHU3M,
MUPAMHU/JIbI, YCEYCHHON MTUPAMUIBL, TPABUIIBHOM MPU3MBI U TUPAMMU/IBI;

® pa3nuyaTh U AaHAJU3UPOBaThb B3aMMHOE pACIOJIOKEHHE OCHOBHBIX MHOIOTPAaHHUKOB B
IIPOCTPAHCTBE;

®  BBIYHCIATH IUIOIA/Ib TOBEPXHOCTH MPSIMOTO M HAKIIOHHOTO Mapasuleenune/10B;

®  BBIYHCIATH IUIONIA/Ib TOBEPXHOCTU MTPU3MBIL;

®  BBIYHUCIATH IUIOLIA/Ib TOBEPXHOCTH MUPAMU/JIBI U YCEUCHHON TUPAMU/IBL;

e UMETh IIPEJICTaBICHUE O TeopeMe Diliepa, MPaBUIbHBIX MHOTOIPaHHUKAX;

® CTpPOUTH CEUEHUS MHOIOIPAHHUKOB C MCIIOJIb30BAHHUEM Pa3IMYHBIX METOAOB, B TOM 4YHCIIE U
METO/A CJIEI0B.

Yttamuftc;l noJiydum 603MONCHOCHb HAYUUMbCA:

*  UMETh MpEeACTaBICHNE 00 aKCHOMATUYECKOM METOJIE;

*  BJAJIETh MOHATHEM I'€OMETPUUYECKUE MECTa TOYEK B MIPOCTPAHCTBE U YMETh MPUMEHSThH UX AJIs
pelieHus 3aiay;

* yMeTh MPUMEHSTH JJIsl PEIICHUs 3a/1a4 CBOMCTBA IUIOCKUX U JBYIPAaHHBIX YIIIOB, TPEXTPAHHOTO
yIia, TeOpeMbl KOCHHYCOB M CHHYCOB JJIsl TPEXTPAHHOTO YIIIa;

*  UMETh MPEACTABICHHUE O MIIOIIATN OPTOTOHAILHOM MPOEKINY;

* HMETbh IPEJCTABICHUE O TPEXTPAHHOM U MHOTOTPAHHOM YIJIE U MPUMEHSTh CBOMCTBA TIIOCKUX
YIJIOB MHOTOTPAaHHOTO YIJIa MIPH PEIICHUH 3a]1ay;

* BIAJCTh TMOHSTHEM IMEPIEHIUKYIIPHOE CEUEHHWE NPHU3MbI U YMETh MPUMEHATH €ro IpH
pelieHuy 3aj1a4;
HUMETh MPEJCTaBlIeHUE O ABOWCTBEHHOCTH MPaBUIIbHBIX MHOTOTPAaHHHUKOB;

* BIAJCTh NMOHATUAMH IEHTPAJIbHOE M TapasuIeIbHOE MPOEKTUPOBAHUE W NMPUMEHSTH UX TPH
MMOCTPOCHUH CEUEHUI MHOTOIPAHHUKOB METOI0OM MTPOEKIIUI;

* WMETh MpPEACTABICHHE O Pa3BEPTKE MHOTOIPAHHMKA M KpaTyailllleM MyTH Ha MOBEPXHOCTH
MHOTOT'PaHHHKA;

* YMCTH p€uIarh 3aJa4Uu Ha IJIOCKOCTU METOAAaMHU CTCPEOMETPUN.

Hcnonvzoeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmMeIbHOCIMU U

HO6CEOHEBHOU HCUZHU OT1A:

® ONUCaHUs PealbHBIX CUTyallul Ha SI3bIKE TEOMETPUH;

® pEIICHUS MPAKTUYCCKUX 3a7a4, CBA3AHHBIX C HAXOXKJICHUEM T€OMETPHUECKUX BEJIIUYUH (HCIIONb3Ys
MpU HEOOXOIMMOCTHU CITPABOYHUKHU M TEXHUUYECKHUE CPEJICTBA);

® [OCTPOCHUU T€OMETPUYECKUMHU HHCTPYMEHTaMU (JIMHEWKa, YTONbHUK, [IUPKYIb, TPAHCTIOPTHP);

® COCTaBJICHHS C HCIOJIb30BaHUEM CBOMCTB FreOMETPUUYECKUX (PUTYp MAaTEMATUYECKUX MOJENCeH JUis
peuieHust 3aJa4 MPAaKTUUYECKOrO XapakTepa M 3a7ad U3 CMEXHBIX AUCIHUIUIMH HCCIEI0BaHUA
MOJTYYCHHBIX MOJIETIEH M MHTEPIPETALUN PE3ybTara.

11 kaacce
JIn4HOCTHBIE Pe3yabTaThI:

o BOCIIUTAHUE POCCUUCKOW TPaXJAHCKOW MACHTUYHOCTU: NATPUOTH3MAa; TOTOBHOCTH K
cinyxeHuto OTeyecTBy, €ro 3alluTe; OCO3HAHUS POCCUUCKON HUIACHTUYHOCTH B MOJUKYIBTYPHOM



COIIMYME; YYBCTBA MPUYACTHOCTH K MUCTOPHUKO-KYJIBTYPHON OOITHOCTH POCCUHCKOTO Hapoaa U cynboe
Poccuu;

. MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAYHMMOCTH
HayKH, TOTOBHOCTh K HAayYHO-TEXHHUYECKOMY TBOPYECTBY, BJIAJICHHE JOCTOBEPHOH HH(opManuei o
MEPEIOBBIX JIOCTIKEHUSX M OTKPBITHUSX MHPOBOH M OTEUSCTBEHHON HAyKH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MUpA U OOIIECTBA;

® TOTOBHOCTbL M CIIOCOOHOCTH K CaMOpPa3BUTHUIO, CaMOO6p330BaHI/IIO n CaMOBOCIIMTAHHUIO B
COOTBCTCTBHH C 06H.[C‘-ICHOB€‘-I€CKI/IMI/I HCHHOCTAMMU U UACATIAMU I'PAKAAHCKOT'O 06H.[CCTB3.;
® TOTOBHOCTB M CIIOCOOHOCTH K 06p330BaHI/IIO, B TOM 4YHUCJIC CaM006paSOBaHI/IIO, Ha IMPOTAKCHHUU

BCEHl JKM3HM; CO3HATEIbHOE OTHOLICHHE K HENpEephIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIICHIHOM
po¢eCCUOHAIBHON U 0OLIECTBEHHON JESTENbHOCTH;

. OopHeHTalusl OOyJaloIIUXCs Ha pealu3aldio IO3UTHBHBIX JKU3HEHHBIX IIEPCIIEKTHUB,
UHUIMATUBHOCTb, KPEaTUBHOCTb, TOTOBHOCTb U CHOCOOHOCTH K JMYHOCTHOMY CaMOOIIPENENICHUIO,
CHOCOOHOCTH CTaBHUTD LEJIN M CTPOUTH KU3HEHHBIE TUIAHBI;

. TOTOBHOCTb K JIOTOBOPHOMY PETYJIMPOBAaHUIO OTHOIICHUH B TIPyNIE HIM COLMAJIBHON
OpraHu3allii; TOTOBHOCTh OOYYAIOUIMXCS K KOHCTPYKTHBHOMY YYacTHUIO B NPUHSATHH PELICHUH,
3aTparuBalOLIMX MX IIpaBa M MHTEPEChl, B TOM YHUCJIE B PA3JIMYHBIX (GopMax oOOIIEeCTBEHHOMN
CaMOOpPraHu3alluY, CaMOYIIpaBJI€HUs, OOLIECTBEHHO 3HAYMMOM J1€ATEIbHOCTH;

. OCO3HaHHBIN BBIOOp Oymymiedl mpodeccun Kak MyTh UM CHOCOO peanu3aluud COOCTBEHHBIX
YKU3HCHHBIX TUTAHOB;
. TOTOBHOCTh OOYYalOIIMXCSI K TPYIOBOH MPO(ECCHOHAIBHOW JESATEIBbHOCTH KaK K

BO3MO)KHOCTH YYacCTHsI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0iem;
. HPAaBCTBEHHOE CO3HAHME W TOBEIEHHE Ha OCHOBE YCBOCHHUS OOIEUEIOBEUYECKUX I[CHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS U TOBEJCHHS B MOJUKYIBTYPHOM MHUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTU
Maior ¢ JPYTUMH JIIOABMH, JOCTHUTaTh B HEM B3aUMOIIOHMMAHUS, HAaXOIUTh OOIIME MLETH |
COTPYIHUYATH AJI UX TOCTHKEHUS;
. pa3BUTHE KOMIIETEHIIMHA COTPYIHHYECTBA CO CBEPCTHUKAMH, JETBMH MIIAJIIETO BO3PaCTa,
B3pOCIJIBIMH B 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-NUCCIIeI0BATENbCKOM, IPOSKTHON U
JPYTUX BUJAX NEATEIbHOCTH.
. YMEHHE SICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIM B YCTHOM M IMHCHMEHHOW peuw,
NIOHMMAaTh CMBICII TIOCTABJICHHOW 3aJaud, BBICTpAMBATh APTYMEHTAIMIO, MPHBOAWUTH TPUMEPHI U
KOHTPIPHUMEPHI;
* TpenCTaBIIEHHE O MaTeMaTWYeCcKoil Hayke Kak cepe 4emoBEeYeCKOl JesITeIbHOCTH, 00 3Tamax
e€ pa3BUTHS, O €€ 3HAYMMOCTH JUI Pa3BUTHUS LUBUIN3AIUH;
* KpEaTuBHOCTh MBINUJICHUS, WHUIMATHBA, HAXOAYUBOCTh, AaKTHUBHOCTh TMPH PpEHICHUU
MaTeMaTU4IeCKHX 3a/1a4;
* KPUTUYHOCTb MBIIUICHHS, YMEHHE PAclO3HaBaTh JIOTHYECKHE HEKOPPEKTHbIE BBICKA3bIBAHMS,
OTJIUYATh TUTIOTE3Y OT (aKTa,
*  YMEHHE KOHTPOJMPOBATh MPOIIECC U pe3ynbTaT yueOHOW MaTeMaTu4ecKoi J1esiTeIbHOCTH;
*  CIIOCOOHOCTH K SMOLIMOHAJILHOMY BOCHPUSATHIO MaTeMaTHYeCKUX OOBEKTOB, 3aja4, peIeHHH,
pacCy X IEHUM.
MeTanpeaMeTHble pe3yJbTaThI:
Pezynamuenvie YY/I:
. CIIOCOOHOCTh CaMOCTOSITENIbHO OOHAapyKuBaTh U (OpPMyIUpOBaTh Y4eOHYIO MpodIeMy;
OTIpeIeNIATh eNlb y4eOHOM NesTeTbHOCTH, 3a/laBaTh MapaMeTphl U KPUTEPHH, MO KOTOPHIM MOXKHO
ONpENeNINTh, YTO IeNb JIOCTHTHYTa; CTaBUTh W (QOPMYIHpPOBAaTh COOCTBEHHBIC 3aJa4d B
00pa30oBaTeNbHON JIEATENbHOCTH M JKU3HEHHBIX CHTYallUsX; pa3BUBaTb MOTHMBBI U MHTEPECH CBOEH
MMO3HaBaTEILHOM ACATEIHLHOCTH;
. OLIEHUBAaTh BO3MOXKHBIE TOCJIEACTBHS JOCTH)KEHHUS IOCTaBIEHHOW eI B JESATEIbHOCTH,
COOCTBEHHOW JKM3HM W JKW3HH OKPYKAIOIIUX JIFO/IeH, OCHOBBIBASCh HA COOOPAKEHHSX OSTHKH M
MOpaJH;



. CIIOCOOHOCTh CaMOCTOSITENIFHO IUIAHUPOBATh AJIBTEPHATUBHBIC IYTH JOCTHKCHUS LEINeH,
0CO3HAaHHO BBIOMpaTh Hanbosee 3¢ HEeKTUBHBIE CIIOCOOBI pelIeHus] YIeOHBIX U TO3HABATEIbHBIX 33/1a4;

. OLICHUBATh PECYpPChI, B TOM YHCJIE BpeMs U JIpyrue HeMaTrepuaibHbIe pecypchbl, HEOOXOIMMbIE
JUISL JOCTHOKEHUS TTIOCTaBICHHOM LIEJIH;

. OpraHu3oBbIBaTh  A(Q(EKTUBHBIA TMOUCK PECYpPCOB, HEOOXOAMMBIX ISl JIOCTH)KCHHUSA
MMOCTaBJICHHOM 111K,

. COTIOCTABJIATH MOJTYYESHHBIN pe3yabTarT AeITeIbHOCTH C IOCTABICHHOM 3apaHee 1elbIo;

. yYMEHHE COOTHOCUTH CBOU JCUCTBUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH, OMPEACISTh CHOCOOBI
JEHCTBUI B paMKaXx MPEJIOKCHHBIX YCIOBHH M TPeOOBAHUM;

. YMEHHE OCYIIECTBIATh KOHTPOJIb MO O0paslly MU BHOCUTh HEOOXOJMMBIC KOPPEKTHBHI B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaIlHeiH;

. CHOCOOHOCTh aJ€KBATHO OIICHWBATh MPABUIBHOCTH MM OMIMOOYHOCTH BBITIOJHEHUS Y4eOHOMH
3aja4u, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHbBIE BO3MOXKHOCTHU €€ peIIeHHUS;

. YMEHHE OIpeneNsiTh MOHATUS, CO3JaBaTh O00OOLIeHMS, YCTaHABIMBAaTh AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTENILHO BHIOUPATh OCHOBAHUS M KPUTEPHH ISl Ki1acCU(UKALIUH;

. YMEHHE YCTaHABIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBA3HM; CTPOUTH JIOTMUECKHUE PACCYXKIEHUS,
YMO3aKJIIOUeHUs (MHIyKTUBHbBIC, I€YKTUBHBIE U 110 aHAJIOTHUH) U BHIBOJIBL;

. YMEHHUSl CO3/laBaTh, NPUMEHSITh M TPEOOpPa30OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpE/ICTBA,

MOZICIHN U CXEMbI IJI pCIICHUSA y‘IC6HBIX M ITI03HABAaTCJIbHBIX 3aJa4.

Ho3znasamenvuvie YY/[:

. ¢dopmupoBaHue yuyeOHOH M  OOILENOJIb30BATEIBCKOM  KOMIIETEHTHOCTH B 00JacTu
MCIIOJIb30BaHMs UHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruil (MKT-komneTeHTHOCTH);

. HepBOHAYaJIbHbBIC MIPEJCTABICHUS 00 UESIX U O METOAAX MAaTeMaTHKH Kak 00 YHHBEPCaJIbHOM
A3BIKE HAYKH U TEXHUKHU, O CPEACTBE MOJAECIMPOBAHHUS SIBICHUM U IIPOLIECCOB;

. yMEHHE BHUJAETh MaTeMaTHUYECKyI0 3a7ady B KOHTEKCTE MPOOJEMHON CHUTyallud B APYrHX
JUCLHUIIIIMHAX, B OKPYKAIOLIEH )KU3HU;

. IOUCK M HaxoX/eHue 000OIIEHHBIX CIIOCOOOB pEIIeHus 3a/1a4, B TOM YHUCIIe, OCYIIECTBICHUE

pa3BepHyTOr0 HH(POPMANMOHHOTO TIOWCKA W TIOCTAHOBKA HA €r0 OCHOBE HOBBIX (YUEOHBIX H
MO3HABaTEIbHBIX ) 3a/1a4;

. KPUTUYECKOE OICHUBAHWE ¥ WHTEPIPETUPOBAHME WH(POPMAIIUM C Pa3HBIX ITO3UIHA,
pacrio3HaBaHue U (pUKCUpOBaHKE MPOTUBOPEUUS B HH(OPMALIMOHHBIX HICTOYHHUKAX;
. WCIIOJIB30BAHUE  PA3JIMYHBIX  MOJEIBHO-CXEMATUYECKUX CPEACTB A IPEACTaBICHUS

CYIIECTBEHHBIX CBS3€M M OTHOILIEHUH, a TaK)Ke MPOTHBOPEUYUH, BBISBICHHBIX B WH(GOPMAIIMOHHBIX
HMCTOYHUKAX;

. HaXOXJECHUE U MPUBOJA KPUTUYECKUX aAPryMEHTOB B OTHOIIEHUM JEUCTBUU U CYKICHUU
JIPyroro; CIOKOMHOE€ W Pa3yMHO€ OTHOUIEHHE K KPUTHYECKMM 3aMEYaHusM B OTHOIICHUU
COOCTBEHHOTO CYXJICHHUS, PACCMOTPEHHE X KaK PECypC COOCTBEHHOTO Pa3BUTHS;

. BBIXOJ] 3a paMKM Y4YeOHOro mpeaMeTa M OCYUIECTBIEHHE LIEJIEHANpPaBICHHOIO IOMCKa
BO3MO)KHOCTEH JJIs1 LIMPOKOTO MEPEHOCca CPEACTB U CIIOCOOO0B e CTBUS;

. BBICTpPAaMBaHUE HMHAMBHyaJbHOM 00pa30BaTeIbHOM TPACKTOPHH, C yYETOM OTPAHUYEHUS CO
CTOPOHBI IPYIUX YYaCTHUKOB U PECYPCHBIE OTPAHUYECHUS,

. YMEHUE MEHSATh U YAEP/KUBATh pa3HbIC TO3ULIMH B II03HABATEIILHON JEATENbHOCTH;

. yMEHHE IIOHMMaThb U MHCIOJb30BaTh MaT€MaTUYeCKUe CpeJICTBA HANIAJHOCTH (PUCYHKH,
YepTeXKH, CXEMBI U Jp.) IJs WILTIOCTPALMY, HHTEPIPETALU, apryMeHTaIUH;

. YMEHHUE BBIIBUTaTh TUIIOTE3bl IPU PEIICHUH Y4eOHBIX 33/a4 M MOHUMaHHs HEOOXOIUMOCTH UX
IIPOBEPKHU;

. [IOHUMAHUE CYIIHOCTH aJIrOPUTMHUYECKUX IMPEANMCAaHUM U yYMEHHsS JCHUCTBOBaTb B
COOTBETCTBHH C MPEUIOKEHHBIM aJITOPUTMOM;

. CHOCOOHOCTD TUIAHUPOBATh U OCYILECTBIISATh JIEATENbHOCTh, HAIIPABICHHYIO HAa pellIeHHe 3ajaq

HCCIICA0BATCIIECKOTO XapaKTepa.

Kommynukamuenvie YY/[:



. Pa3BUTHE CITIOCOOHOCTH OCYIIECTBIIATH JIETOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U
CO B3pochbIMU (Kak BHYTPU 0Opa3oBaTeNbHOW OpraHHW3ally, TaK M 3a €€ MpeieliaMu), Moaduparh
MapTHEPOB Il JICJIOBOM  KOMMYHHMKAIIMM  HWCXOAsl M3  COOOpaXeHUH  pe3ylIbTaTUBHOCTH
B3aUMOJICHCTBUS, a HE IMYHBIX CUMIIATHI;

. IPU OCYIIECTBICHUHU IPYNIIOBOM pabOThl ObITh KaK PYKOBOJHUTEIEM, TaK M YICHOM KOMaH/bI B
Pa3HbIX poJsIX (TeHepaTop UAeH, KPUTHK, UCIIOJHUTEINb, BBICTYAOIINM, SIKCIEPT U T.1.);

. KOOPAMHUPOBAaHHE M BBIIOJHEHHWE pPA0OThl B YCIOBUAX pEaJbHOIO, BHUPTYaJbHOIO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHUS;

. pa3BepHYTOE, JIOTUYHOE M TOYHOE H3JIOKEHUE CBOEH TOYKHM 3PEHHS C HCIOIb30BAHHEM
aJIeKBaTHBIX (YCTHBIX U IMCbMEHHBIX ) S3bIKOBBIX CPE/ICTB;

. pacrio3HaBaHWE KOH(IMKTOTEHHBIX CHUTyallUd U TPEelOTBpAaIlleHUEe KOH(IUKTOB 10 UX

aKTUBHOM (ha3bl, BEICTpaMBaHUE JICTIOBOM U 00pa30BaTeIbHONH KOMMYHHKAIUU, U30eras JTUYHOCTHBIX
OLICHOYHBIX CYXKICHUH.

IIpeamMeTHbIE pe3yJIbTaThI:
Monyab «AJiredpa u Ha4YAJIa MATEMATHYECKOT0 AHAJIN32)

Buvinycknuk nayuumeces:

® (0CO3HAaBaTh 3HAYCHUE MATEMATUUYECKOM HAYKW JUI PEUICHHUS 3a7a4, BOSHUKAIOIIUX B TEOPUH U
B MPAKTUKE; IIMPOTY U B TO K€ BPEMS OIPAHMYEHHOCTh MNPUMEHEHHUS MATEMaTH4€CKHX
METO/IOB K aHAJIM3y U UCCIIEAOBAHUIO MIPOLIECCOB U SIBICHUN B IPUPOJIE U OOILIECTBE;

e Ha OCHOBE MATEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE XaApaKTEpU30BATh KpacoTy U
COBEPUICHCTBO OKPY>KAIOIIETO MUPA U IPOU3BEAECHUIN UCKYCCTBA;

® (0OCO3HaBaThb 3HAYECHHE MPAKTUKUM K BONPOCOB, BO3HUKAIOIIMX B CaMOM MareMmaruke, s
dbopMHUpOBaHUA U PaA3BUTHUS MAaTEMaTHUYECKOM HAYKH; HUCTOPHIO Pa3BUTHS TOHSITHS 4YHUCIIA,
CO37]aHUsl MaTEMaTUYECKOI0 aHAJIN3a;

® 0OCO3HAaBaTh 3HAYEHUE UJIEH, METOJOB U PE3yJbTaTOB AIreOphl U MaTEMATUYECKOIO aHAIM3a JJIs
MOCTPOCHHSI MOZEJEN PEaIbHBIX MPOLIECCOB U CUTYALMH; YHHUBEPCAIbHBIM XapaKTep 3aKOHOB
JIOTUKA MaTEeMaTUYEeCKUX PACCYKICHHUH, X MPUMEHUMOCTh BO BCEX OONACTIX UYEIOBEUYECKON
JIEATEIIbHOCTH;

® TIOHMMaTh pa3nuyue TpeOOBaHUM, MNPEABABISEMBIX K JOKa3areJIbCTBAM B MaTEMaTHKe,
€CTECTBEHHBIX, COLIMATIbHO—KOHOMHUYECKUX U TYMAaHUTAPHBIX HAayKaX, Ha IIPAKTHUKE;

® pa3BHBaThb IMPEJCTABICHUE O BEPOATHOCTHOM XapakTepe pa3IMYHbIX IPOLECCOB U
3aKOHOMEPHOCTEN OKPYKAIOIIETO MUPA;

® CIOJB30BAaTh OCHOBHBIE METOABI JOKA3aTEIbCTBA, MPOBOAMTH JI0KA3aTeIbCTBO U BBINOJIHATH
OIIPOBEPIKEHUE;

® [PUMEHSATh OCHOBHBIE METOABI PEIICHUS] MAaTEMaTUYECKUX 3aa4;

® [PUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PELICHUHA MAaTEMaTHYECKUX 3a/1a4;

® [0JB30BATHCSA MPUKIATHBIMU MPOrpaMMaMU M MPOrpaMMaMU CUMBOJIBHBIX BBIYMCICHUN I
WCCJIEJIOBAHUSI MAaTEMATUYECKUX OObEKTOB;

® UMETh NIPEICTABICHUE O BKJIA/IC BBIIAIOIIMXCS MAaTEMAaTUKOB B PA3BUTUE HAYKU;

e [IOHMMATh POJIb MATEMATUKHU B pa3BuTuu Poccuu;

e CBOOOTHO OMEPUPOBATH MOHATHUSMHU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUS U
HEPABEHCTBA, YPABHEHME, SBISIOLICECS CIEACTBUEM JIPYrOro YpaBHEHHUs, YpaBHECHUS,
PaBHOCUJILHBIE HA MHOXKECTBE, PABHOCUIILHBIE MPE0OpPa30BaHMs YPaBHECHHUIA,

® pelaTh pa3Hbl€ BUJIbl YPABHEHUI U HEPABEHCTB U UX CHUCTEM;

® OBJIaACTbh OCHOBHBIMH THUIIaAMH IIOKAa3aTCIbHBIX, J'IOFapI/I(bMI/IquKI/IX ypaBHeHPIfI " HCPABCHCTB U
CTaHJApTHBIMU MCTOAAMHU HUX peH_IeHI/Iﬁ U NPpUMCHATH UX IIPU PCHICHUH 3a1a4;

® JIOHHMMAaTb CMBICI TCOPEM O PABHOCHIIBHBIX W HEPABHOCHUIIBHBIX npeo6pasoBaH1/mx ypaBHeHI/II\/'I
U YMCTb UX NTOKAa3bIBATh,



BIIaZICTh METOJAMHU PEIICHUS YPaBHEHHUIl, HEPABEHCTB M MX CHUCTEM, YMETh BHIOMpPATh METOX
penieHus: 1 000CHOBBIBATh CBOM BBIOOD;

UCTONB30BaTh METOJ WHTEPBAJIOB Ui pELICHUS HEPaBEHCTB, B TOM 4YHCIE JAPOOHO-
paLMOHANBHBIX U BKJIIOYAIOIIUX B Ce0s MPPaMOHATIBLHBIC BHIPAXKCHUS;

pemiath anreOpaMdecKkue YpaBHEHUS M HEPABEHCTBA M HUX CHCTEMBI C IIapaMeTpamu
anredpanyecKiM U rpadMuecKuM METOIaMHu;

CBOOOIHO HCTIONB30BATh TOXKICCTBEHHBIEC TPE0OPa30BaHus MPHU PEIICHUU YPABHEHUH U CUCTEM
YPaBHEHU;

BIIAZICTh MOHATHAMHU IOKa3aTenbHass (YHKIHS, SKCIOHEHTAa; CTPOUTh UX TpadUKH M yMETh
HNPUMEHSATH CBOWCTBA TIOKAa3aTeIbHON (PYHKIIMH ITPU PEIICHUH 33/1a4;

BJAJCTh IMOHATHEM JorapupmMuueckas (yHKUUSA; CTPOUTH ee rpaduKk U YMETb MPHUMEHSThH
CBOMCTBa JorapupMUUecKor (YHKIIUH NPH PEIICHUN 33]1ad;

INPUMEHSATH [IPH PEHICHUH 33/1a4 IpeoOpa3oBanus rpauKoB yHKINH;

CTPOUTH I'paMKK U MPUMEHATH K PEIICHHUIO 3a/1a4, B TOM YHCIIE C TapaMeTpoM;

BIIAJICTh MOHATUSAMHU TIEPBOOOpa3Has QyHKIHS, ONPeAeICHHBIN HHTETPAT;

npUMeHATh TeopeMy Hbrorona—JleliOHuIIa 1 ee cleaCcTBUS JUTS PELIeHUs 3a/1ad;

BJIAJICTh OCHOBHBIMHU TOHSATHSIMH KOMOMHATOPUKH ¥ YMETh UX IPUMEHSTH MIPU PEUICHUH 33/1a4;

HUMCTb IPCACTABIICHUC 00 ocHOBax TCOPHUU BepOHTHOCTeﬁ;

ONEpUpPOBaTh MOHATUSMHU: YAaCTOTa W BEPOSATHOCTb COOBITHS, CymMMa U IPOU3BEICHUE
BEPOSITHOCTEN, BBIUUCIISITH BEPOSITHOCTH COOBITUI Ha OCHOBE I10JICUETA YKCIIA UCXOOB;
OIIepUPOBaTh OCHOBHBIMU OMMCATEIbHBIMU XapaKTEPUCTUKAMH YHCIOBOTO HAOOpa, NOHATUEM
reHepajibHasi COBOKYIIHOCTb U BBIOOPKOH U3 Hee;

UMETh IMPEJCTaBICHUE O JUCKPETHBIX M HENPEPHIBHBIX CIy4YallHBIX BEJIMYUHAX U
pacnpeesieHusX, 0 HE3aBUCUMOCTH CIy4YailHbIX BEJINYMH;

UMETb MIPEJCTABICHUE O MATEMAaTHYE€CKOM OXHJIAHUH U IUCIIEPCUH CITy4allHbIX BEJIMYUH;
HUMETh IPEJCTABIEHUE O COBMECTHBIX PACHPEIEIICHUAX CIydyallHbIX BEJINYMH;

MMOHUMATh CYTh 3aKOHA OOJBIINX YHCET U BBIOOPOYHOTO METO/IA I3MEPEHHS BEPOSITHOCTEH;
UMETh IMPEJICTaBICHHE O HOPMAJIbHOM paclpeieieHu M IpuMepax HOPMajbHO
pacipeesIeHHbIX CIIy4aliHbIX BEJIUYHH;

UMETH NPECTABIEHUE O KOPPEISALIUN CIIyYallHbIX BEIIMUUH;

pelaTh pa3Hble 3a4a491 TOBBIILIEHHOW TPYIHOCTH;

aHaJM3UpPOBaTh YCIOBME 3ajladd, BBIOMpAaTh ONTHUMAJbHBI METON pelleHus 3aaayM,
paccmarpuBasi pa3JinyHble METO/IbI;

CTPOUTh MOJENb PEUICHMS 3aJ]aud, IPOBOIUTH JOKA3aTeIbHBbIE PACCYXIECHUS NPU PEIICHUU
3a/1a4uu;

pelath 3a1auu, Tpedyrole nepedopa BapuaHTOB, IPOBEPKU YCIOBUMN, BEIOOPA ONTUMAIBHOTO
pe3yibTara;

aHAJIM3UPOBATh U HMHTEPIPETUPOBATHh IOJIyYEHHBIE PELICHUS B KOHTEKCTE YCJIOBHS 3aJauH,
BBIOMPATh pellIeHHs], HE TPOTUBOPEYAIe KOHTEKCTY;

MEPEeBOAUTh MPU PEHIeHUH 3a7adyd HHGOpMaIUI0 U3 OIHOM (OpMBI 3amUCH B JPYIyIo,
UCIIOJIB3YA ITPH HEOOXOIMMOCTH CXEMBbI, TaOJIUILIbL, TpadUuKu, TUarpaMmBbl.

BblnyCKHllK noydum 603MONCHOCMb HAYUUMbCA:

Pa3BUTh NMPEJACTABICHUE O YUCIE U YHACIOBBIX CUCTEMAaX OT HAaTYPAJIbHBIX 10 JE€HCTBUTEIBHBIX
YHUCEN; O POJIM BBIYHMCIICHUM B YEJIOBEUECKON MTPAKTUKE;

CBOOO/IHO BBIMOJHATH TOXJIECTBEHHbIE IMPE0Opa30BaHUs JOTapU(PMHUUECKUX U CTETEHHBIX
BBIPAKECHUH;

CBOOOJTHO OMPEAENATh TUI U BBIOMPATh METOJ PELICHHs MMOKa3aTEebHBIX U JIOTapHU(PMUUIECKIX
YPAaBHEHUI U HEPABEHCTB, MPPALMOHAIIBHBIX YPABHEHNUN U HEPABEHCTB, UX CUCTEM;

CBOOO/IHO peliaTh CUCTEMbI TMHEHHBIX YpaBHEHHIA;

peniatb OCHOBHBIE TUIIbI YPABHEHUW U HEPABEHCTB C ITapaMeTpamMu;



OTIEPHUPOBATh MOHIATHUEM ITEPBOOOPA3HON (PYHKIIMH ISl PEIICHUS 3a/1a4;

OBJIaJIETh OCHOBHBIMH CBeJieHUsIMH 00 mHTerpane Hprorona—JleiOHuIAa M ero mpocTenmmx
MPUMECHCHUSX;

YMETh BBITIOJHATH MPHOJIMKECHHBIC BBIYUCICHUS (METOIBI PEIICHUS YPAaBHCHHUMN, BBIUMCICHUS
OTIPEJICIIEHHOTO HHTETPaia);

YMETh TPUMEHSTh MPUII0KCHHUE TIPOU3BOIHON U OMPEICIICHHOTO UHTErpaia K PerieHUI0 3a/1a9
€CTECTBO3HAHMUS;

UMETh MPEJICTABIICHUE O CTATUCTHUECKUX THIIOTE3aX U MPOBEPKE CTATUCTHYCCKOM TUIIOTE3bI, O
CTaTUCTHKE KPUTEPHSI U €€ YPOBHE 3HAUUMOCTH;

HUMETh TPEJICTABICHUE O KOAUPOBAHHUH, TBOMYHOM 3aMUCH, IBOUTHOM JICPEBE;

BJIQJICTh OCHOBHBIMHU MOHSATUSMU Teopuu rpados (rpad, BepuimHa, pedpo, CTENCHb BEPIINHBI,
yTh B rpade) ¥ yMETh MPUMEHSTh UX MIPH PEIICHUU 3a]1a4;

UMETh MPECTABICHUE O JICPEBbSIX U YMETh IIPUMEHSTh IPU PEIICHUU 3a/1a4;

BIIQJICTh TIOHATHUEM CBSI3HOCTh U yYMETh NMPUMEHSThH KOMIIOHEHTBI CBSI3HOCTH IPHU PEIICHUU
3a1ag;

YMETh OCYIIECTBIIATH ITYTH 10 pedpam, 00Xo/16l pedep 1 BepIirH rpada;

UMETh MPECTABICHUE O BELIOOPOYHOM KOA(DPUIIMEHTE KOPPEIAIIUH U JIMHEHHON perpeccuu;
UMETh MPEJICTABICHUE O CTATUCTHYECKUX TUIIOTE3aX M MPOBEPKE CTATHCTUYCCKOM TUIIOTE3BI, O
CTaTUCTHKE KPUTEPHSI U €€ YPOBHE 3HAUUMOCTH;

UMETh TPEJICTABIICHUE O CBS3H AIMITUPUUYCCKUX M TEOPETUICCKUX PACTIPEICIICHUI;

MMETh TIPEJICTABIICHUE O KOAMPOBAHHUH, TBOMYHOM 3aIHCH, TBOUTHOM JICPEBE;

BJIAJICTh TOHSATHEM CBSI3HOCTh M yYMETh MPHUMEHSITh KOMIIOHEHTBI CBS3HOCTH TPU PEIICHUM
3ajad.

Hcnonv3zoeams npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHOCmu U
HO6CEOHEeBHOU HCUSHU 0TI

JIOKa3aTeIbHBIX PACCY)KIEHUN B CHUTyallUsX ITOBCEIHEBHOM >KM3HH, IIPU PEIICHHUU 3a1a4 W3
JIPYTUX IPEIMETOB;

COCTAaBJICHUS W PEILICHUs YPaBHECHHM, HEPABEHCTB, UX CUCTEM IIPU PEIICHUM 3a1a4 JIPYrux
y4€OHBIX MPEAMETOB;

BBITOJIHEHHSI OLICHKH IPaBJIONOI00us Pe3yabTaToB, MOIYYaeMBIX MPU PELICHUH Pa3InYHbIX
YpaBHEHMI, HEPAaBEHCTB U X CUCTEM IIPH PELICHUHU 3aj1a4 JPYTruX y4eOHBIX MPEIMETOB;
COCTAaBJICHUS M PELICHUs YPaBHEHHW M HEPABEHCTB C IapaMeTpaMy IpU PEUICHUH 3a]1a4
JIPYTUX Y4eOHBIX MIPEIMETOB;

WCIIOJIb30BaHUs MPOTPAMMHBIX CPEICTB IPU PEIICHWH OTACIBHBIX KJIACCOB YPABHEHWH U
HEPaBEHCTB;

3allMCH, CPAaBHEHUS, OKPYIVICHUS YMCIIOBBIX JTAHHBIX PEAJBHBIX BEJIMYMH C UCIOJIB30BAaHUEM
pa3HBIX CUCTEM U3MEPEHMS;

onpezeneHuss Mo rpagukamM M HCIOJNb30BaHMS NPU pPELIEHUs MPUKIATHBIX 3a]ad CBOMCTB
peanbHBIX MPOILIECCOB U 3aBUCUMOCTEN (HauOOIbIINE U HAUMEHbIINE 3HAYEHUSI, IPOMEKYTKU
BO3pacTaHMs M YObIBaHUS (DYHKIMH, NMPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACHUMIITOTBHI, TOUKU
neperunoda, nepuos u T.0.);

onpeJiesieHus] MO TpapuKkaM NPOCTEHIIMX XapaKTePUCTHK MEPUOANYECKHX MPOLECCOB B
0610JIOTUH, SKOHOMUKE, MYy3bIKE, PAJAUOCBSI3U U JIp. (aMIUIUTY/IA, IEPUOJ U T.I1.);
MHTEPIPETUPOBAHNS CBOMCTBA B KOHTEKCTE KOHKPETHOM IMPAKTHUYECKON CUTYallNH;

pelieHus NPUKJIaJHbIX 3a/1ad U3 OMONIOruM, (PU3UKU, XMMUU, SKOHOMHUKH U APYTUX MPEAMETOB,
CBA3AHHBIX C HCCJIENOBAHUEM XapaKTEPUCTHK ITPOLIECCOB; MHTEPHPETHUPOBAHUS IMOIYYEHHBIX
pe3yIbTaToB;

MPAKTUYECKUX PAacyeToB MO (opMyliaM, C UCIOIB30BAaHUEM MPU HEOOXOIUMOCTH CIIPABOYHBIX
MaTepHaNoB, KAIbKYIATOPA, KOMIIBIOTEPA;

IIOCTPOCHMS U UCCIIENOBAHUS TPOCTEUIINX MATEMATUYECKUX MOJEIIEH;

BBIUMCJICHHSI UM OLIEHUBAHUS BEPOSITHOCTU COOBITHUI B peaslbHOM JKU3HH;



BBIOOpA TTOJIXO/ISIIIETO METO/Ia IPEACTABICHHS M 00pabOTKH TaHHBIX

OINMCAHMS U UCCIICOBAHHUS C TIOMOIIBIO H3y9aeMbIX ITOHATHIA PEaIbHBIX 3aBUCHMOCTEH;
UHTEpIpETAlUU pPE3YIbTATOB pPELICHUS 3aJad C Y4YEeTOM OrpaHUYEHUH, CBI3aHHBIX C
peaHbHLIMI/I CBOﬁCTBaMH paCCManI/IBaCMLIX HpOLIeCCOB nu ﬂBHeHHﬁ;

peIICHUs TEOMETPHYECKHX, (PU3HUSCKHUX, SKOHOMUYCCKUX U JAPYTUX NPUKIAIHBIX 337a4, B TOM
YHUCJIE C UCIOJIB30BAHUEM ITPH HEOOXOIUMOCTH CITPABOYHBIX MaTePUAJIOB.

Monyab «I'eomeTpusi»
Buinycknuk nayuumecsa:

MOHUMATh 3HAUYCHHE TCOMETPHUH JUIsI PEIICHUS 3a/iad, BOSHUKAIONINX B TEOPHH U B NPAKTHUKE,
HIUPOTY TPUMEHEHUS TEOMETPHUYECKHX 3HAHWUH K aHaIM3y W KCCICIOBAaHUIO pPEalbHBIX
MIPEIMETOB U SIBJICHH B IPUPOJIC U OOIIECTBE;

MOHUMATh 3HAYCHUE TPAKTUKM W BOMPOCOB, BO3HHUKAMOIIMX B CAMOW TEOMETPUH, IS
(bopMHPOBaHUS U Pa3BUTHS T€OMETPHUU KaK MaTeMaTH4eCKOW HayKH,

UMETh TMPEACTABICHUS O BO3MOXHOCTH TEOMETPHH JUIS OIKMCAHHUS CBOWCTB pPEaIbHBIX
MIPEIMETOB U UX B3aMMHOTO PACIIOJIOKEHHUS;

OCO3HABaTh POJIb AKCMOMAaTUKH B TEOMETPUH;, BO3MOXKHOCTH IMOCTPOCHHUSI T'€OMETPHUYECCKUX
TEOpUI Ha aKCHOMAaTUYECKOW OCHOBE; 3HAYCHHE aKCUOMATHKH ISl APYTrUX obnacrell 3HaAHUS U
JUTSI TIPAKTUKU;

pa3nuyath TpeOOBaHUS, MPEIbSBISEMbIE K JIOKa3arejlbCTBaM B TEOMETpUH, airedpe,
€CTECTBEHHBIX, COITUATPHO—3KOHOMUYCCKUX M TYMAaHUTAPHBIX HAayKaX, HA TPAKTHUKE;

BJIQJICTh TCOMETPUUYSCKUMH TOHSATHUSAMHU TP PEIICHUH 33134 W TPOBEICHUN MaTeMaTUYCCKUX
paccyXJIeHNH;

CaMOCTOSITENILHO (POPMYITHPOBATh OMPEICICHHS TCOMETPHUSCKUX (UTYP, BBIIBUTATH TUTIOTE3bI
O HOBBIX CBOMCTBAaX WM MPHU3HAKAX F€OMETPHUUECKUX (PUTYp U 0OOCHOBBIBATH WIIM OMPOBEPIaTh
uX, 00001aTh WJIM KOHKPETU3UPOBATh PE3YJbTaThl Ha HOBBIX Kiaccax (hUTyp, MPOBOAWTH B
HECIIOKHBIX CITYYasx KIaCCUPHUKAINIO (GUTYP TIO PA3IMYHBIM OCHOBAHUSIM,

HCCIICIOBATh UYEPTEXKH, BKIOYAsS KOMOWHAIMHA (UTYp, H3BJICKATh, WHTEPIPETHPOBATH H
peoOpa3oBEIBaTh WH(OPMAIUIO, TIPEACTABICHHYIO Ha YepTexkKax;

pemark 3ajJa4d F€OMETPHUECKOTO COJEPIKAHMSI, B TOM YHUCIE B CHUTYAIHsIX, KOT/Ia aJTOPUTM
pellleHus] He CIeAyeT SIBHO U3 YCJIOBHUS, BBITIONHSATH HEOOXOMUMBIC IJIsl PEIICHHUS 3a/laud
JIOTIOTHATEIIBHBIC TTOCTPOCHUS, MCCIISNIOBAaTh BO3MOXXHOCTh NPHUMEHEHUs TeopeM H (HopMys
JUTSI pEIICHUS 3a]1a4;

yMeTh (POPMYIUPOBATH M JTOKA3bIBATH TEOMETPHUICCKUE YTBEPIKICHUS;

BJIQJICTh TIOHSITHSIMH BEKTOPHI 1 HX KOOPMHATHI,

YMETb BBHITIOJIHATH ONEpalliy HaJl BEKTOPAMH;

WCIOJIb30BaTh CKANSPHOE MIPOU3BEICHIE BEKTOPOB MPH PEIICHUH 33]1ay;

MIPUMEHSITh YpaBHEHHUE TIIOCKOCTU, GOPMYITY PACCTOSIHUSI MEXAYy TOUKaMU, ypaBHEHHUE C(ephl
MIPU PEIIeHUH 3a7ay;

MIPUMEHSITh BEKTOPBI M METOJ] KOOPIMHAT B TIPOCTPAHCTBE MIPH PEIICHUH 33]1a4;

BJIQJICTh TIOHATUSAMHU TeJia BpamieHus (MWIMHAD, KOHYC, map U cdepa), UX CEUYCHUS U yMETh
MPUMEHSTH UX MPHU PEIICHUH 33]1a4;

BJIQ/IETh MOHATUSMU KacaTellbHbIE MPSIMbIE U TIIOCKOCTH U YMETh MPUMEHSTh U3 TIPU PEIICHUN
3ajad;

UMETh TPEJCTABICHUS O BIMCAHHBIX W OMHCAHHBIX cdepax M yMETh NPUMEHATh UX TpU
pelleHuy 3a71a4;

BJIQJICTh TIOHSATHAMH 00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJl BPAICHHS W MPUMEHATh UX TPH
peIIeHUH 3a]1a4;

MMETh TPECTAaBIEHUE O Pa3BEPTKE IWIMHIPA U KOHYCa, MJIOIAAN TOBEPXHOCTH UIHHJIpA U
KOHYCa, YMETh PUMEHSTH UX MPU PEIICHUH 3a7a4;

UMETH TIPEJICTABIICHUE O TUTOMIA I ChEephl M YMETh IIPUMEHSATH €T0 MPH PEIICHUH 33]1a4;

YMETh pelraTh 3a7a9i Ha KOMOWHAITMH MHOTOTPAHHUKOB U TEJT BPAIICHUS;



UMETh TMPEJCTABICHHE O MOJO0MH B MPOCTPAHCTBE W YMETh pelarTh 3aja4d Ha OTHOIICHUE
00BEMOB U TUIOMIAJIEH TOBEPXHOCTEN TOTOOHBIX PUTYD.

Bbmycmmk noanyuum 603MONCHOCMb HAYUUMbCA:

MPUMEHSTH MIPH PEIICHUH 3a7a4 (POPMYITy PACCTOSHUS OT TOYKH JI0 TNIOCKOCTH;

BJIQJIETh PA3HBIMH CHOCOOAMU 3a/laHUsl YpPaBHEHHsI HPSIMOM M yMETh MPUMEHSTh UX NpU
peLIeHUH 3a]1a4;

HaXOJIUTh PACCTOSHUE MEXAY CKPEUIMBAIOUIMMUCS MPSMBIMH, 33JaHHBIMH B CHUCTEME
KOODJIMHAT;

MPUMEHATh NPU PEUICHUU 3aJa4 M JOKa3aTelbCTBE TEOPEM BEKTOPHBIM METOI M METO.
KOOpAMHAT;

UMETh IPEICTABICHUE O JBWKEHUSX B IPOCTPAHCTBE: NApaUIEIbHOM IEPEHOCE, CUMMETPUU
OTHOCUTEJIBHO IUIOCKOCTH, LEHTPAJBbHOM CHMMETPHM, IOBOPOTE OTHOCUTEJIBHO IPSIMOH,
BUHTOBOM CUMMETPHUH, YMETh IPUMEHATH UX IIPU PELICHUU 33]1a4;

UMETh TPEACTaBICHUS O NpeoOpa3oBaHUM MOAOOUS, TOMOTETUH U YMETh NMPHUMEHATh UX IPU
pellIeHnY 3a/ay;

HMMETH MPEACTABICHUE O HUIUHAPUUECKUX U KOHNYECKUX CEUCHUSIX;

UMETh TIPEJCTaBIEHUE O Kacalommxcs cdepax W KOMOMHALMK TENl BpAIICHUS U yMETh
IPUMEHSTH UX NPU PELICHUU 3a]1a4;

HAXOJIUTh 00bEeM MapaljieNienuIea U TeTpadIpa, 3aJaHHbIX KOOPAUHATAMU CBOUX BEPIIUH;
UMETh MpecTaBlIeHNe 00 akcuoMax o0bemMa, IPUMEHATh (GOpMYIbl 00bEMOB MPSMOYTOIBLHOTO
napajuiejenumesa, Npyu3Mbl 1 TUpaMubl, TETpa3apa MpU PELICHUU 3a/1a4;

MPUMEHSTH TEOPEMBI 00 OTHOIIEHHIX 00BEMOB IIPH PELICHUH 3a71aY;

MIPUMEHSTh UHTETPAJl [yl BBIYMCIEHUS 00BEMOB U IOBEPXHOCTEN TEN BPAILLEHUS, BEIYUCICHUS
IoImaau c(hepUIECcKOro mosca 1 00bemMa IMapoBOTo CIIOs;

YMETb MIPUMEHSTh (POPMYIBI 00BEMOB MPU PEUICHUH 3a]1a4;

YMETh pellaTh 33J1a4l Ha IIJIOCKOCTH METOAAMH CTEPEOMETPHH.

Hcnonv3zoeams npuobpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHOCmu U
NO6CECOHEBHOU HCUZHU ONIA:

OINMCAHUS PEAJIBHBIX CUTYalUil Ha A3BIKE TEOMETPUN;

pelleHns] NPAaKTUYECKHUX 3a/ad, CBS3aHHBIX C HAXOXJACHHEM TIEOMETPUYECKHX BEJIWYUH
(Mcnomb3ys MpU HEOOXOAMMOCTH CIPABOYHUKH U TEXHHUUECKUE CPEICTBA);

MOCTPOEHUN  TEOMETPUYECKHMU  HMHCTpyMEHTaMu  (JIMHEWKa,  YTrOJbHUK,  LHUPKYIb,
TPaHCIOPTHD);

COCTABJIEHHUS C MCIIOJIb30BAHUEM CBOWCTB T'€OMETPUUYECKUX (PUTYp MaTeMaTHUECKUX Mojeien
JUIsL pelIeHHs 3aJad IPAKTHUYECKOro XapakTepa M 3aJad U3 CMEXHBIX JHUCLMILINH,
MCCJIEJIOBAHHUS MTOJIyUEHHBIX MOJIeJIel U UHTEPIPETAlluU pe3ylbTara.

1. COAEP)KAHUE YYEBHOI'O KYPCA

10 kaacc
Monayab «AJaredpa H Ha4a/1a MATEMAaTHYE€CKOT0 AaHAJTH32)
(105 yaca)

IToBTrOpenue marepuana 7-9 kiaaccos (3 yaca)
IloBTOpeHue u pacimpenne ceeaeHuit o pynknuu (11 yacon)
HaubGonpmee u Hanmensinee 3HaueHus GyHkinn. YErapie u Heu€THBIe QyHKIUU. [locTpoeHue

rpa¢pukoB (PyHKIMIA C TOMOINBIO TIeoMEeTpHYecKux mpeoOpasoBanuil. OOparHas (QyHKIMAL.
PaBHOCHIIBHBIE YpaBHEHUS U HEPABEHCTBA. MeTOJ MHTEPBAJIOB.

Crenennas ¢pynkuus (17 yacos)



Crenennast GyHKIMS ¢ HaTypaJbHBIM MoKa3areneM. CteneHHas QyHKIUS C [eJbIM IT0Ka3aTeleM.
Ornpenenenue kopHst n — ot creneHu. Oynkuus . CoiicTBa KOpHS n — o crenenu. OnpeaeneHue u
CBOWCTBAa CTEMEHM C palMOHAJIBHBIM IOKa3areneM. HMppanuoHanbHble YypaBHEHUsA. Merton
PaBHOCWIBHBIX TpeoOpa3oBaHMil [AJisi PEIIeHUs HPPAlMOHAIBHBIX YpaBHEHWi. VppannoHalbHbIE
HEpaBEHCTBA.

Tpuronomerpuuyeckue pyHkuuu (27 yacon)

Panuannas mepa yria. TpuroHomerpuueckue GyHKIIMHU YMCIOBOTO apryMeHTa. 3HAKU 3HAYCHUI
TpUTrOHOMETpUYeCKNX (pyHKIMA. YETHOCTP W HEYETHOCTh TPUTOHOMETPUYECKHX  (PYHKITHIA.
[Tepuonnueckne ¢ynkiuu. CpoiictBa u rpaduku ¢GyHkiuid  CpoiicTBa W Tpaduku QyHKIMIMA
OCHOBHBIE COOTHOIICHHSI MEX]Ty TPUTOHOMETPUYECCKUMH (DPYHKIMSMHU OJHOTO U TOTO K€ apryMEHTa.
®opmynsl cinoxeHuss. PopMynsl npuBeaeHus. PopMysbl IBOWHOTO M MOJOBUHHOIO ymioB. Cymma u
pa3HOCTh CHUHYCOB (KocuHYycoB). ®@opMyibl mpeoOpa3oBaHUs NPOU3BENCHHSI TPUTOHOMETPHUYECKHUX
(GYHKIIUN B CyMMY.

Tpuronomerpuyeckue ypaBHeHusi 1 HepaBeHcTBa (15 yacoB)

VYpaBuenue C0S X=b. YpaBuenue Sin X=Db. YpaBuenus tg Xx=b u ctg x=b. ®dyukuuu y=arccos X,
y=arcsin x, y=arctg x wm  y=arcctg X. TpuroHomerpuyeckue ypaBHEHHS, CBOMASALIMECT K
anredpandeckuM. PelrieHne TPUTOHOMETPUYECKUX YPAaBHEHHM METOOM Pa3jOkKEeHUS Ha MHOXKUTEIH.
Pemrenne npocTenmmx TpPUroHOMETPUIECKUX HEPABEHCTB.

IIpou3Boanas u e€ npuMeHeHue (26 yacon)

[IpencraBnenue o npeaene GyHKIUU B TOYKE U O HEMPEPHIBHOCTH (PYHKLMU B TOYKE. 3ajada o
MTHOBEHHOM CKOpPOCTM U KacarenbHOW K rpaduky ¢ynkuuu. [lonstue npousBomgHoii, [IpaBuia
BBIYMCIICHHSI TIPOM3BOAHBIX. YpaBHEHHE KacaTenbHOU. [Ipr3Haku Bo3pacTanust U yObIBaHUS (DyHKITHH.
Touku oskctpemyma ¢yHkiuu. [lpuMeHeHue NPOU3BOJHONW TpPU HAXOXKACHUUM HAUOONBIIETO U
HauMeHbIIero 3HaueHui pyHkun. [Toctpoenue rpagukoB GyHKITHI.

IToBTOpenue (6 yacon)

VYipakHeHus AJi HOBTOPEHUs Kypca anreOpsl U Hayal Matemarndyeckoro aHaiusa 10 kiacca.

10 kaacc
Monyas «I'eomerpus» (70 yacoB)

BBenenue B crepeomerpuio (8 4acon)

OcHoBHbIE TOHATUSL cTepeoMeTpuu. AKCHOMBI cTepeomeTpun. CHeACTBUS W3 aKCHOM
crepeomerpui. IlpocTpancTBenHble Gurypsl. HauanbHble npeacTaBiIeHnss 0 MHOTOrpaHHUKax. MeTos
CEYCHMII.

ITapajuensHoCcTh B mpocTpancTie (15 yacos)

B3anMHOe pacnonokeHne AByX NpsMbIX B mpoctpaHcTse. [lapamienbHOCTh OpsMON U
wiockoctH. [lapamnensHocTh miockocteit. [IpeobpazoBanus ¢uryp B npocrpanctse. [lapannensHoe
npoektupoBanue. CIipoeKTHpyeM Ha MIIOCKOCTb.

IlepneHaMKyYJISIPHOCTH B IPOCTPAaHCTBE (26 4acoB)

Yron wmexay mNpsAMBIMH B HpocTpaHcTBe. [leplneHIuKYIIpHOCT MPSMOM U IIOCKOCTH.
[lepnenaukynsap ¥ HakiIOHHas. Teopema O TpEX MEPHEHIUKYIApaX. YTOJI MEXAY IpsSAMOU U
IJIOCKOCThIO. JIByrpaHHBIA Yrojl. Yroa MexkIy IUIOCKOCTSAMH. [lmomaas OpTOroHaabHOW MPOEKIUU
MHOTOYrojbHHUKa. «CTEPEOMETPUIECKOE» PACIIOIOKEHHUE JBYX MPSMBIX.

MHuororpanauku (15 yacoB)

IIpusma. Ilapamnenenunen. Ilupammpa.  VYceu€Hnas  nupamuzga. IlmaroHoBel  Tena.
['eomeTrpuyeckoe Teno.

Hrorosoe noBropenne kypca reomerpuu 10 kaacca (6 yacos)

AKCHOMBI CcTepeoMeTpuM M HX ciuenctBus. [lapamienbHOCTh MNPSMBIX M INIOCKOCTEM.
[eprieHAUKYASAPHOCTD TPSAMBIX U IIOCKOCTeH. MHororpaHHukH. [lnomaan GOKOBBIX MOBEPXHOCTEH
MPU3MBbI U TUPAMU/IBL.

11 xanace
Monayab «Aaredpa H Ha4a/1a MATEMAaTHYE€CKOT0 AaHAJTH32)
(102 yaca)



IHoBTropenue marepuasa 10 kiaacca (3 yaca)

IToxazaresabHasi u Jorapupmuyeckas GpyHkuuu (28 yacon)
CreneHp ¢ MPOU3BOJIBHBIM JICUCTBUTEIIBHBIM MOKa3aTenieM. [lokazarenpHas pynkums. [TokazarenpHbie
ypaBHeHus. [Toka3arenbHbie HepaBeHCTBa. Jlorapudm u ero cBoiictsa. Jlorapupmudeckas GyHKUUS U
ee cBoiictBa. Jlorapupmuyeckue ypaBHeHus. Jlorapupmuueckue HepaBeHcTBa. [IpousBoaHbie
MI0Ka3aTeNIbHON U JIorapu(pMUIecKor QyHKIUH.

HNurerpan u ero npumenenue (11 yacon)
[TepBooOpasnas. IlpaBuna HaxoxaeHUS MepBooOpazHo. [lnomanae KPUBOMUHEHHOW Tpamerum.
OnpenenéHupiii uHTErpall. Berancienue o0beMoB Tell.

duemeHThl KoMOMHATOpUKH. Bunom Heiotona (12 yacos)
MeTton maremarudeckoit nHaykuuu. [lepectanoBku. Pazmemenus. Couetanus (komOuHanuu). bunom
Herorona.

JyieMeHThI TeopuHu BeposiTHOCTel (13 yacoB)
Omnepanu Haj COOBITHSMU. 3aBHCHUMBbIE W He3zaBUcUMBIE coObiTus. Cxema bepnymnu. Cydaiinbie
BEJIMYMHBI U UX XapaKTEPUCTUKHU

IHoBTOpenue (35 yacoB)

11 kaacc
Monyasb «I'eomerpus» (68 yacon)

Koopaunarel u BekTOpHI B ipocTpancTie (16 yacos)
JlekapToBBl KOOpAMHATBl B IpocTpaHcTBe. Bekrtopsl B mpoctpaHcTBe. ClOXKEHHUE W BBIYMTAHUE
BEKTOPOB. YMHO)XKeHUE BekTopa Ha uucio. [omorerusa. CkansipHOoe NIpPOU3BENCHHE BEKTOPOB.
[eomeTpryeckoe MecTo TOYEK MPOCTPAHCTBA. YPaBHEHHE IIIOCKOCTH. UeThIpEXMEPHBII KYO.

Tesia Bpamenus (29 yacon)
Hunmuanp. KomOunanuu nunuaapa u npusmbl. Konyce. Yceuénuslii konyc. KomOuHanum xoHyca u
nupamuabl. Chepa u map. YpaBHenue chepsl. B3ammuoe pacnonokeHue cepbl W IIIOCKOCTH.
MHororpaHHuKk#, BIUCaHHBIE B cdepy. MHOrorpaHHUKH, oNucaHHbIe Okoyio cdepbl. KomOuHammu
IUIMHIPA U chepbl, KoHyca U cepsl.

O0bémbi Tea. Ilinomans chepsi (17 yacos)
O6béM Tenma. DopMysbl A BbIUMCIEHUS 00bEMA Mpu3Mbl. DOpMyIbl JUIsl BBIYMCICHUS OOBEMOB
nupaMusl U yceu€HHoW mnupamuabl. OO0béMbl Ten BpameHus. llnomans cdepol. OnpeneneHue
MUHKOBCKOTO.

Hrorosoe noBropenne kypca reomerpuu 10—11 xknaccos (6 yacon)
AKCHOMBI CTEpPEOMETpUHM U HX ciaeacTBus. [lapamienbHOCTh NPSIMBIX, NPSAMOM M IUIOCKOCTH.
CkpenmBaroniecss mnpsmble. [lapamnensHocTs 1uiockocTed. IlepneHIuKyaspHOCT NpPSIMONH U
IJIOCKOCTH. Teopema 0 TpEX MEPHEHAUKYISIpaX. YToJl MEXIy MPSIMOM M IUIOCKOCTBIO. [[ByrpaHHbII
yroia. IlepneHauKyIsIpHOCTh IUIOCKOCTEW. MHOIOIpaHHMKM: MapajuleleNuIe], NMpu3Ma, MUpaMuja,
IoHaaM MX noBepxHocTed. Llunuuap, KOHyC W map, miIomagd ux nosepxHocTed. OObEMBI Tell.
Bextopsl B mpoctpaHcTBe. [JleWictBus Hax BekTopamu. CKalaspHOE NPOU3BEIEHHE BEKTOPOB.
[ToBTOpEHME Teopuu U pelIeHre 3a1a4 10 BCEMY KypCy T€OMETPHUH.

I1l. TEMATHYECKOE IINTAHUPOBAHUE

10 kaacc
Monayab «Aaredpa u Ha4a/1a MATEMaTHYE€CKOT0 AHAJTH32)

Ne Tema pawiena, ypoxa KoJu1-Bo uacos
ypoka i
ITOBTOPEHUE MATEPHAJIA 7-9 KJIACCOB 3
1 Anrebpandeckue npoou 1
2 YopouieHne BEIpaKEHU, COAEPIKAIIMX KBaIpaTHbIE KOPHU 1
3 Pemrenne ypaBHeHuH. PelieHrie HepaBeHCTB 1
I'naBa 1: IOBTOPEHUE U PACIIMPEHUE 11




CBEJEHMI O ®YHKIIUN

4 HaunGonpiee 1 HauMeHbIee 3HaYCHUST QYHKITUN 1
3) YérHble 1 HeUETHBIC PYHKITNH 1
6 [TocTtpoenue rpadukoB PyHKIIHI C TOMOIIBIO TEOMETPHICCKHUX 1
npeoOpa3oBaHuit

7 Cmapmogulit KOHmpob 1
8 OO6parnast pyHKIIHS 1
9 I'paduk oOparHOl HyHKIIUM 1
10 PaBHOCHIIBHBIC YpaBHEHUS 1
11 PaBHOCHIIbHBIE HEPABEHCTBA 1
12 MeTo MHTEpBAJIOB 1
13 3akperuieHue MeTo/1a MHTEPBAJIOB 1
14 Konmponwvnasn paboma Nel 1
I'naBa 2: CTEIIEHHAS ®YHKLI U 17

15 CreneHHas QyHKIMS C HATYpPaJIbHBIM ITOKa3aTelIeM 1
16 CreneHHasi QyHKIHS C HEJBIM IOKa3aTesIeM 1
17 Omnpenenenue KOpHs N-i CTENEHU 1
18 OYHKIMK , UX CBOWCTBA U rpapuKu 1
19 CBoiicTBa KOpHS 71 — OW CTENCHH 1
20 IIpumeHeHne CBOWCTB KOPHS 7 — OP'IUCTeHeHI/I IIPU YIIPOIIEHUU 1

BBIpOKEHU I
21 3aKpenieHre CBOMCTB KOPHS 71 — O CTENEH! 1
22 Konmponwvnasn paboma No2 1
23 Omnpenenenne 1 CBOMCTBA CTENIEHU C 1
panroHAIBFHBIM TTOKa3aTeIeM
24 VipoliueHue BeIpaXeHUH, 1
COZIEpIKaIIMX CTENEHb C PAllMOHAIBHBIM MTOKa3aTeIeM
25 WppanmoHaibHbIe YpaBHEHUS 1
26 Pemenne nppanimoHaibHbIX ypaBHEHUN 1
27 MeTtox paBHOCHIIBHBIX IPe0Opa3oBaHUM AL pEIIeHHA 1
UppalMOHAJIBHBIX YPaBHEHHH

28 Pemenue ynpaxHeHuit 1
29 HppanmoHaibHble HEpaBEHCTBA 1
30 Penrenne nppanoHaIbHBIX HEPABEHCTB 1
31 Konmponwvnasn paboma Ne3 1
I'nasa 3: TPUTOHOMETPUYECKHUE ®YHKIIUN 27

32 Pagnannas mepa yria 1
33 EnnHas OKpy>KHOCTb Ha KOOPAMHATHOM MJIOCKOCTH 1
34 OrnpezienieHne CUHyca, KOCHHYCa, TAHT€HCA M KOTAHTeHCa 1
35 3akperuieHue onpeielieHnil CuHyca, KOCUHYCa, 1

TaHTEHCa W KOTaHTeHCa

36 3HaKM 3HaY€HUI TPUTOHOMETPUUECKUX QYHKIUI 1
37 UYETHOCTh 1 HEYETHOCTh TPUTOHOMETPUYECKUX (PYHKIUI 1
38 Ilepuoanueckue QyHKIUH 1
39 CaoticTBa 1 rpaduk GyHKIUM Y = Sin X 1
40 CaoiicTBa 1 rpaduk GyHKIMU Y = COS X 1
41 CoiicTBa 1 rpaduk GyHKIMH y = 1g X 1
42 CpoiicTBa 1 rpaduk QyHKINHU y = ctg X 1
43 Koumponwvnas paboma No4 1
44 OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA 1
45 Tpuronomerpuueckre QyHKIIMN YITIOBOTO apryMeHTa 1
46 CHHYC 1 KOCUHYC CYMMBI U Pa3HOCTH apryMEHTOB 1




47 TaHreHc cyMMbl M pa3HOCTH apTyMEHTOB 1
48 VYpoieHne TPUroHOMeTPUYECKHX BBIPAKEHUH € MCIIOJIb30BAHUEM 1
(hopMy CIIOXKEHUS
49 DopMyIIbI PUBEICHUS 1
50 3akperuieHue GopMyI1 IPUBEICHUS 1
51 dopMysIbl TBOWHOTO yIyia 1
52 DopMyIIbl IOHUKEHUS CTEIIEHU 1
53 VYrpoluieHre TPUroHOMETPUUECKUX BBIPAKEHUH C UCIIOJIb30BAHUEM 1
(dbopMyn TBOMHOTO yIiia ¥ MOHWKESHHUS CTETIEHU
54 [IpeoOpazoBanre CyMM TPUTOHOMETPUUYECKUX (DYHKIIHIT B 1
MIPOU3BEACHUS
55 3akperieHue npeoOpa3oBaHMiA 1
CYMM TPUTOHOMETPUUYECKUX (PYHKLMH B IPOU3BEACHMUSI
56 [IpeoOpa3oBanue MPOU3BEACHUN TPUTOHOMETPHUECKUX (PYHKIHHA B 1
CyMMY
57 3akperuieHue npeodpa3oBaHuil MPOU3BEACHUN TPUTOHOMETPUIECKUX 1
(YHKIIUN B CyMMY
58 Konmponwvnasn paboma Ne5 1
I'naBa 4: TPUTOHOMETPUYECKHUE YPABHEHUS U 15
HEPABEHCTBA
59 VpasHeHue cos X = b 1
60 Pemenue ypaBHeHuit cos X = b 1
61 VpasHenue sin X = b 1
62 Pemenne ypaBHeHuii sin X = b 1
63 VpaBHeHus tg X =bu ctg X =b 1
64 dynKMM Y = arccos X, y = arcsin x, y = arctg X u y = arcctg x 1
65 3akperuieHre 00paTHBIX TPUTOHOMETPUYECKUX (DYHKIIUH 1
66 Tpuronomerpruiecknue ypaBHEHUS], CBOASIIMECS K alreOpandeckumM 1
67 ORHOPOAHBIE TPUTOHOMETPUUECKHE YPABHEHHUS 1
68 Perienne oTHOPOAHBIX TPUTOHOMETPHUECKUX YPAaBHEHHH 1
69 | /IBa OCHOBHBIX METO/IA PEUICHUS TPUTOHOMETPUIECKHUX YPaBHEHHH 1
Pemienue TpUroHoMeTpUYECKUX ypaBHEHUH 1
70 METOJIOM BBEACHUS HOBOW MEPEMEHHON
Y METOJIOM pa3JIoKeHHsI Ha MHOXKUTEIIN
71 Pemrenne npocTenmmx TPUroHOMETPUUECKUX HEPABEHCTB 1
72 3akperieHue pellieHusi TPUTOHOMETPUYECKUX HEPABEHCTB 1
73 Konmponwvnasn paboma Nob 1
Inasa 5: TIPOM3BOJHAS Y EE IPUMEHEHUE 26
74 IIpeacrasienue o npezaesne GyHKIHUU B TOUKE 1
75 [IpencraBieHne 0 HENPEPHIBHOCTH (PYHKIIUU B TOUKE 1
76  |3agauM 0 MTHOBEHHOM CKOPOCTHU M KacaTeJlbHOU K rpapuKy GYHKIIUU 1
77 Ornpezenenne Npou3BOAHON 1
78 dopmynsl 1uphepeHTnpoBaHUs 1
79  BeIUMCIICHHE TPOU3BOHBIX C TIOMOMIBIO (hopMyn muddepeHIpoBaHuUs 1
80 ITpaBuna quddepeHunrpoBanust 1
81 JuddepennunpoBanme cI0xKHON QyHKINN 1
82 Pemenue ynpaxaeHuit 1
83 YpaBHeHUe KacaTeabHON K rpaduky QyHKINH 1
84 CocraBieHHe ypaBHEHHUs KacaTellbHOH K rpaduky QyHKIMN 1
85 3akperuieHne ypaBHEHHsI KacaTeIbHOM K rpaduKy QyHKINH 1
86 Koumponovnas paboma Ne7 1




87 [IpuMeHneHne TPOM3BOMHOM IS UCCIEAOBaHUS (DYHKITUN 1
88 WccnenoBanne pyHKIMM Ha MOHOTOHHOCTD 1
89 Touku sKcTpeMyMa QyHKITHH 1
90 Touku SKCTpeMyMa U UX HaXOXKICHUE 1
91 HccnenoBanne GyHKINN Ha SKCTPEMYMBI 1
92 Haxoxxnenne HanOobIIero 1 HaMMEHbILEro 3HaYeHU I HeNPEPhIBHOM 1
(YHKIIMY HAa TPOMEXKYTKE
93 [TpakTrKyM Ha HaXOXJIE€HUE HAMOOJIBIIETO U HAUMEHBIIIETO 1
3HAUYEHUI HEeNpephIBHON (DYHKIIUN HA IPOMEKYTKE
94 Pemenue 3a1au Ha HaXOX/I€HUE HAMOOIBIINX U HAMMEHbIIUX 1
3HAYEHUHU
95 [Toctpoenue rpadukoB GpyHKIMHA 1
96 WccnenoBanne PyHKIMU ¥ TOCTpoeHUe rpaduka GyHKIIUHA 1
97 CBs13b Mex 1y TpaduKkoM QYHKIIHH U TPaQUKOM TPOU3BOAHOM 1
JTAHHOM (QYHKITUN

98 [TpumeHeHne BTOpOil MPOM3BOIHON NP MCCIIEOBaHUM (PyHKIIMI 1
99 Konmponwvnasn paboma Ne8 1
INOBTOPEHHUE 6
100 [ToBropenne yueOHOTO MaTepuana o TeMe: 1

«[IpeobOpazoBaHye TPUTOHOMETPUUYECKUX BBIPAKEHUN)
101 [ToBrOopenne yueOHOTO MaTepuaa o TeMe: 1

«[IpeobOpazoBaHye TPUTOHOMETPUUYECKUX BBIPAKEHUN)»
102 [ToBropenne yueOHOTO MaTepuaa o TeMe: 1

«[IpeobOpazoBaHye TPUTOHOMETPUUYECKUX BBIPAKEHUN)
103 [ToBTropenne yueOHOrO Marepuana no teme: «IIponsBonHas» 1
104 IToBrOpenue yuebHoro marepuana no teme: «IIpousBogHas» 1
105 3aKIIIOUYNTENBHBIA YPOK 1

10 kaacc
Moayasb «I'eomerpus»
Ne Kou-Bo yacon
Tema pa3nesa, ypoka
ypoka
8
I'nasa 1: BBEJIEHUE B CTEPEOMETPUIO

1 OCHOBHBIE IOHATHUS CTEPEOMETPUHI 1
2 AKCHOMBI CTEpEOMETPUHU 1
3 CrencTBust U3 aKCMOM CTEPEOMETPUU 1
4 [IpuMeHeHne akCHOM CTEPEOMETPUU U UX CIEACTBUI 1
5 [IpoctpancTBeHHBIE QUTYPBI 1
6 HauanbHbie ipeacTaBIeHNs 0 MHOTOTPaHHHKAX 1
7 Merton ceuennit 1
8 Konumponvnas paboma Nel 1
15

I'nasa 2: [TAPAJIJIEJIBHOCTDB B ITIPOCTPAHCTBE
9 [TapannenbHbie IpsMble B IPOCTPAHCTBE 1
10 CxpemuBaromuecs npsMbie B IPOCTPAHCTBE 1
11 B3anmHoe pacnonoxeHre IByX NpsIMbIX B TPOCTPAHCTBE 1
12 [MTapannenbHOCTh MPSIMOI U TUNIOCKOCTH 1
13 [Tpu3Haku napamienbHOCTH NPSIMOM U TIIOCKOCTH 1




14 Pemenue 3amay no teme: «llapannenbHOCTh NPSIMOM U TIIIOCKOCTH 1
15 Pemenune ynpaxneHnuii 1
16 [TapannensHbIE TIOCKOCTH 1
17 [Ipu3Hak napamiebHOCTU JBYX IUIOCKOCTEN 1
18 CaoiicTBa napajyiebHBIX INIOCKOCTEN 1
19 [IpeobpazoBanue puryp B mpoCcTpaHCTBE 1
20 Bunel npeobpa3oBanuii B IpOCTPAHCTBE 1
21 [TapanenpsHOE IPOEKTUPOBAHUE 1
22 CgoiicTBa nmapasuieIbHOrO MPOSKTUPOBAHUS 1
23 Koumponvnas paboma Ne2 1
I'masa 3: HEPHEHAUKYJIAPHOCTD B IPOCTPAHCTBE 26

24 VYron Mexay npsiMbIMH B IPOCTPAHCTBE 1
25 [lepnenauKynsipHbI€ MPSAMBIE B IPOCTPAHCTBE 1
26 [leprieHAMKYAAPHOCTH NPSMOM U IJIOCKOCTH 1
27 [Ipu3Hak nepneHauKyISIPHOCTH NPSMOM U TUIOCKOCTH 1
o8 Pemenne 3amaq no teme: «llepnenauKynspHOCTb NPAMOU U 1

MIJIOCKOCTH

29 [lepnenaukymnsap U HAKJIOHHAS 1
30 Paccrosinue ot TOUKM 10 TIIOCKOCTH 1
31 Paccrostnue oT mpsiMol 10 mapauIeIbHOM IIOCKOCTH 1
32 Paccrosinue mexay AByMs apajuiesIbHbIMU IIJIOCKOCTH 1
33 Teopema 0 TpEX NEpHEHIUKYISIPax 1
34 Teopema 0 Tpex MepreHIuKyIsIpax 1
35 Pemenue 3anad no teme: «Teopema o TpEx nepneHAUKYIIpax» 1
36 Pemenne ynpaxxueHunit 1
37 Konumponvnan paboma Ne3 1
38 Yromn Mex 1y mpsiIMOi | IJIOCKOCTBIO 1
39 Pemenue 3anad no teme: «Yroa Mexay NpsiMOi M TIIOCKOCTBIO» 1
40 Pemenue ynpaxaeHui 1
41 JIByrpaHHbIii yron 1
42 3akpernieHue MOHTHS IBYTPAHHOTO yIiia 1
43 Yrois Mex 1y II0CKOCTAMH 1
44 Pemenue 3amay no teme: «JIByrpaHHbIi yroia» 1
45 [TepnieH IUKyIApHBIE IIOCKOCTH 1
46 [Ipu3Hak nepneHANKYISIPHOCTH IIOCKOCTEMN 1
47 CBoiicTBa nepneHANKYIIPHOCTH MJIOCKOCTEN 1
48 [Tmomaae OpTOroHAIBHON MPOEKIIMM MHOTOYTOJIbHUKA 1
49 Konmponvnaa paboma Ned 1
[nasa 4: MHOTOTPAHHUKU 15

50 [loHsiTHE MHOTOTpaHHHKA 1
51 IIpuzma 1
52 [Tnomianp 60KOBOM MOBEPXHOCTH MPU3MBI 1
53 Pemenue 3anau no teme: «lIpuzma 1




54 [IpsamoyronbHBIN apauieenune 1
55 CBolicTBa 1MaroHajiel mapajjeiaenunena 1
56 Teopema ITudaropa B mpocTpancTBe 1
57 [Mupamuna 1
58 [IpaBunpHas nupamuia 1
59 [Tnomans 60KOBOM MOBEPXHOCTU MPABUIILHON MUPAMMU/IBI 1
60 Pemenue 3anad o teme: «llupammmar 1
61 Pemenue 3agay o teme: «llupamugar» 1
62 VYceueHnHas nupamuia 1
63 [Inomanb 60KOBOM MOBEPXHOCTH MPABUIIBHON YCEUEHHON MUPaMUIbI 1
64 Konumponvnasn paboma Ne5 1
HUTOI'OBOE IIOBTOPEHHUE 6
KYPCA TEOMETPHMU 10 KJIACCA
65 [ToBTOpeHue u cucremMaru3anus yaeOHOTO MaTepuana 1o Teme: 1
«[TapaynenbHOCTh NPSIMBIX U IUIOCKOCTEH»
66 [ToBTOpeHue u cucreMaru3aius yaeOHOTO MaTepuana 1mo Teme: 1
«IlepneH IUKYISIPHOCTD NPSMBIX U INIOCKOCTEN»
67 [ToBTOpeHue u cucreMaru3aius ydeOHOTO MaTepuana 1mo Teme: 1
«IlepneH IUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN»
68 [ToBTOpeHue u cucreMaru3aius yaeOHOTO MaTepuana o TeMe: 1
«[1omaas NOBEPXHOCTH MHOTOI'PAHHUKOB)
69 [ToBTOpeHue u cucreMaru3aius yaeOHOTO MaTepuana 1o Teme: 1
«[1nomaas MOBEpXHOCTH MHOTOI'PAHHUKOB)
70 O06o0maromuii ypok 1
11 kaacc
Monyab «Aaredpa 1 Ha4YaJ1a MATEMATHYECKOI0 AHAJIN32)
No Koi-Bo yacoB
ypoKa Tema pa3saeiia, ypoka
IHOBTOPEHUE MATEPHAJIA 10 KJIACCA 3
1 [ToBTrOopenue yueOHOro Marepuaina no teme: «KopeHs N-oit crerneHn»
[ToBTOpeHue yuebHOro Marepuaa mno teme: « [puroHoMeTpus»
3 [ToBTOpenue yuebHoro marepuana no teme: «lIpousBogHas» 1
I'maBa 1: IOKA3ATEJIbBHAS U JIOTAPUOMHUYECKASA 28
OYHKINHU
4 [TonsiTHE MOKa3aTeNbHON PYHKIINU 1
5 CaoiicTBa 1 rpauk nokazareabHOU GYHKIUU 1
6 Pemienue ynpaxHeHwHe 1
7 Cmapmoeutii KOHmpob 1
8 [ToHsiTHE MOKA3aTENILHOTO YPaBHEHUS 1
9 Buael nokaszarenbHbIX ypaBHEHUI 1
10 Pemenne nokazarenpHbIX YpaBHEHUN 1
11 [TonsTHE TOKA3aTENBHOIO HEPABEHCTBA 1
12 Buibl noka3zarenbHbIX HEPAaBEHCTB 1
13 Penienne noka3areabHbIX HEPABEHCTB 1
14 Konmponvnaa paboma Nel 1




15 [TonsaTtue norapudma 1
16 OcHoBHOE JIorapu(hMUIECKOE TOKIECTBO 1
17 OcHoBHbIe JIoTapupMudeckue GopMyIIbl 1
18 Pemenue ynpaxxueHuit 1
19 DyHKIUA , €€ CBOMCTBA U TpaduK 1
20 [Toctpoenue rpadukoB JorapuMuuecKux QyHKIHIR 1
21 I'paduyeckoe pemenune norapupMUIECKUX YpaBHEHUN 1
22 [TonsiTre norapuMUIECcKOrO ypaBHEHHS 1
23 Bunpl norapudMuyecknx ypaBHEHUN 1
24 Pemenue norapudmuueckux ypaBHeHUN 1
25 [onsarue norapupMu4ecKoro HepaBeHCTBA 1
26 Bupl norapudMuyeckiux HEpaBEHCTB 1
27 Pemenue norapupMudeckux HEPaBEeHCTB 1
28 | Yucino e. @yukuus y=e*, ee cBoiicTBa, rpaduk, 1udpepeHIupoBaHre 1
Harypanbsubie norapudmel. 1

29 Oyukuus Y=In x, ee cBoiicTBa, rpaduk, nuddepeHrpoBanme

30 Pelienue ynpaxHeHui 1
31 Konmponvnan paboma No2 1
[naBa 2: AHTETPAJI M ETO IPUMEHEHUE 1

32 Omnpenenenue nepBoodpazHoit 1
33 Perenne ympaxxHeHMHA 1
34 [IpaBuiia HaxOKEHMs IEPBOOOPA3HBIX 1
35 Heonpenenenuslit mHTETpa 1
36 Perenne ynpaxHeHuit 1
37 3a/1auun, IPUBOASIIUE K TIOHATHIO ONIPECIICHHOTO HHTErpaia 1
38 [ToHATHE ONPEAETICHHOTO WHTETpaja 1

39 ®dopmyira Hetorona-Jleitonunia 1
40 Brrancnenue miuomaaei niockux uryp 1

C TIOMOIIBIO OTIPE/ICTICHHOTO MHTErpaa

41 Brruncienne 00bEMOB TeI 1
42 Konmponwvnasn paooma Ne3 1
Inaga 3: 9JIEMEHTbBI KOMBUHATOPUKHU. BUHOM 12

HBIOTOHA

43 Mertoa maremMaTH4eCKOM MHIYKIIUU 1
44 Pelenue ynpaxHeHui 1
45 I[TepecTaHoBKM 1
46 Pasmemenus 1
47 @DopMyITbl BBIYUCIIEHUS KOJTUYECTBA IEPECTAHOBOK U pa3MelleHUI 1
48 Coueranus (KOMOMHAIINH) 1
49 ®opmyria BEIUMCICHHS KOIMYECTBA COUCTAaHUN 1
50 Pemenue ynpaxHeHUi 1
51 ®opmyna 6maOMa HeroTOHA 1
52 Brruucnenne 6MHOMHATBHBIX KO3()(UITMEHTOB 1
53 CaolicTBo Tpeyronbauka [lackans 1
54 Koumponwvnas paboma No4 1




Inasa 4: JIEMEHTBI TEOPUM BEPOSITHOCTEM

13

55 HecoBmecTHbIE COOBITHS 1
56 JloroaHeHre cOOBITHS 1
57 HaxoxaeHune BepoSTHOCTEH 0ObESIMHECHUS U TIEPECEUCHHUS IBYX 1
COOBITHI
58 YciioBHAsI BEPOSTHOCTD 1
59 He3zaBucumelie coObITHS 1
60 3aBUCHMbIE COOBITUS 1
61 Haxoxienue BepOsSTHOCTH NEpPEeCEUCHUsT HE3aBUCHUMBIX COOBITHIA 1
62 Cxema bepnymm 1
63 BeposaTHOCTB KOMHMUYECTBa YCHEIIHBIX UCX0/I0B B cxeme bepHyrmiu 1
64 CrirydaifHple BeTUYMHBI 1
65 Pacnipenenenne BeposSTHOCTEH CIIy4aitHOM BETMYHUHBI 1
66 MaremaTndecKkoe OXKHIaHne 1
67 Koumponvnas paboma Ne5 1
INOBTOPEHHE 3
68 [ToBrOopenne yueOHOTO MaTepuaa o TeMe: 1
«JlenuMocCTh HaTypaIbHBIX YHUCET
69 [ToBropenue yueOHOTO Marepuaia mo Teme: 1
«[Ipu3HaKku 1EeTMMOCTH
70 [ToBTOpeHue yuebHOro Marepuana o Teme: 1
«PanroHanbHbIE YUCIIa
71 [ToBTOpeHue yueOHOTO MaTepuaa o TeMe: 1
«/lericTBUS HAJ pallMOHAIbHBIMHA YU CIIAMU
72 [ToBTOpenue yuebHoro mMarepuaia mno teme: «MHOXKECTBa» !
73 [ToBrOopenue yueOHOTO Marepuaia mo Teme: 1
«Ornepanuu HaJl MHOXECTBAMI
74 [ToBrOopeHue yueObHOTO MaTrepuaia mo Teme: 1
«[IponopurioHaIbHbIE BETUYUHBDY
75 [ToBrOopeHue yueObHOTO MaTrepuaia mo Teme: 1
«[IporieHTHBIE pacueThl»
76 [ToBTOpeHue yueOHOTrO MaTepuana mo TeMe: 1
«DJIEMEHTBI CTATUCTUKH U TEOPUH BEPOSITHOCTEI
77 [ToBTOpeHue yueOHOro MaTepuana mo TeMe: 1
«PanroHabHBIC BBIPAKCHUS
78 [ToBTOpeHue yueOHOTrO MaTepuana mo Teme: 1
«PanmoHabHBIC YpaBHEHUS
79 [ToBrOopeHue yueOHOTO MaTrepuaia mo Teme: 1
«Cuctembl areOpanvecKux ypaBHEHUI»
80 [ToBrOopenue yueOHOTO MaTrepuaia mo Teme: 1
«YwucnoBbie HEPABEHCTBA U UX CBOICTBA
81 [ToBTOpeHue yuebHOro Marepuasa o TemMe: 1
«JluHeitHbIe U KBaJApaTHYHbIC HEPABCHCTBAY
82 [ToBrOopenue yueOHOro Marepuania rno Teme: 1
«MeToa MHTEpBaIOB»
83 [ToBrOopenue yueOHOro Marepuania no Teme: 1
«CucTeMbl HEpaBEHCTB)
84 [ToBrOopenue yueOHOro Marepuania no Teme: 1

«CTerneHu U KOpHU»




[ToBropeHue yueOHOro Marepuania mo Teme:

85 «MppanyoHanbHbIE YPABHEHUS)
86 [ToBrOopeHue yueOHOro Marepuania mo Teme: 1
«MppanyoHaIbHBIE HEPABEHCTBAY
87 [ToBTOpeHne yueOHOrO MaTepuaa o TeMe: 1
«DyHKIIMYU ¥ UX CBOWCTBA»
88 [ToBTOpEHUEe yueOHOTrO Marepuasa o TeMe: 1
«IIporpeccumn»
89 [ToBTOpeHue yueGHOro MaTepuaa o TeMe: 1
«Tpuronomerpuueckue GyHKITUN
90 [ToBTOpeHue yueGHOro MaTepuaa o TeMe: 1
«TpUroHOMETpUYECKUE YpaBHEHHS U HEPABEHCTBA»
91 [ToBropenne yueOHOTO MaTepuaa o Teme: 1
«Iloxa3zarenbHas QyHKIUA»
92 [ToBropenne yueOHOTO MaTepuaa o Teme: 1
«Pemenne nokazaresbHbIX YPaBHEHUI
93 [ToBropenne yueOHOTO MaTepuaa o Teme: 1
«Pelenne nokasarenbHbIX HEPABEHCTBY
94 IToBropenue yueOHOro Marepuaa o Teme: 1
«Jlorapudmuueckast pyHKIISI»
95 IToBropenue yueOHOro Marepuaa o Teme: 1
«Pemnienne nmorapu(pMuUeCKuX ypaBHEHUII»
96 IToBropenue yueOHOro Marepuaa o Teme: 1
«Pemrenune norapu(pMUIECKUX HEPABEHCTB
97-98 Hmozo6asa konmponvnas paboma 2
(IIpomesxcymounan ammecmauyus)
99 [ToBropenne yueOHOTO Marepuaa mo Teme: 1
«IIpousBogHas u €€ NPUMEHEHUE»
100 [ToBropenne yueOHOTO MaTepuaa o Teme: 1
«HeonpeneneHHbIN HHTETpAI
101 IToBrOopeHue yuyeOHOTO MaTepuana o Teme: 1
«OrnpeneneHHbI HHTErpa»
102 3aKIIOYUTENBbHBIN YPOK !
11 knace
Monyab «I'eomerpus»
Ne Kou-Bo yacon
ypoKa Tema pazaeJia, ypoka
I'maBa 1: KOOPJIMHATbBI U BEKTOPBI B IIPOCTPAHCTBE 16
1 JlexkapToBbI KOOPJIMHATHI TOUKH B IPOCTPAHCTBE 1
9 [Ipocreitmme 3aaa4u B KOOPAMHATAX: PACCTOSHUE MEKIY JIBYMs 1
TOYKAaMU M KOOPAMHATHI CEPEINHBI OTPE3Ka
3 ITonsiTne BekTOpa. PaBeHCTBO BEKTOPOB 1
4 KoopauHnars! BekTOpa 1
5 CrnoxeHre 1 BBIYMTAaHUE BEKTOPOB 1
6 ITpoTHBOMON0KHBIE BEKTOPBI 1
7 YMHO)KEHNE BEKTOpA HA YUCIIO 1
8 ['omoterus 1




9 CBoiicTBa TOMOTETHH 1
10 Yroa Mexay BeKTopamu 1
11 CkaisipHO€ IPOU3BEIEHUE BEKTOPOB 1
12 Brruucnenue yrioB Mexay NpsMbIMU 1
13 I'eomMeTpryeckoe MECTO TOYEK IPOCTPAHCTBA 1
14 buccektop nByrpaHHOro yria 1
15 YpaBHEHHE IJIOCKOCTH 1
16 Konmponvnan paboma Nel 1
I'naBa 2: TEJIA BPAIIIEHU S 29

17 [TonsiTne nunuHpa 1
18 [Inomaae MOBEpXHOCTH LWIIMHAPA 1
19 Pewenune 3amaq no teme: «L{ununap» 1
20 [Ipu3ma, BMcaHHasi B AJIUHIIP 1
21 [Ipu3ma, onucanHas OKOJIO UMJIMH]IPA 1
22 [TonsiTue kKoHYCa 1
23 [Lnomaae MOBEpXHOCTH KOHYCA 1
24 Pemenne 3amaq no teme: «Konyc» 1
25 Yceu€HHbIN KOHYC 1
26 [Tnomane 60KOBOI MOBEPXHOCTH YCEYECHHOTO IIMIIMHIPA 1
27 [Mupamuna, BnucaHHasi B KOHYC 1
28 [lupamuia, onrMcanHas OKOJIO KOHyca 1
29 KoMOuHanmu koHyca u mupaMubl 1
30 Koumponvnas paooma Ne2 1
31 Cdepa u map 1
32 VYpasuenue chepsl 1
33 B3aumuoe pac nosnoxxenue chepbl v III0CKOCTH 1
34 KacarenpHas mockocTsh K cepe 1
35 Pemenue 3anau no teme: «Cdepa u map» 1
36 MHororpaHHUKH, BIIUCAaHHBIE B cepy 1
37 [Tpu3ma, BnucanHas B chepy 1
38 [Mupamuna, BnucanHas B cepy 1
39 MHororpaHHMKH, OMCaHHBIE OKOJIO Cepbl 1
40 [Tpu3ma, onrcanHas OKoJIo cepsl 1
a1 Pemenue 3amgay no teme: «MHOTOrpaHHUKH, BIUCAHHBIE U 1

OIKCAaHHBIE OKOJIO Cephl»

42 B3anMHoe pacnonoxenue chepsl v mpsiMoit 1
43 KomOunanmm nununapa u chepsl 1
44 KomOuHnaimu konyca u cgepsl 1
45 Konmponwvnas paboma Ne3 1
I'naBa 3: OBFbEMBbI TEJI. IVIOIAIb C®EPHI 17

46 O06BEM Tena 1
47 O06BEM pU3MBI 1
48 Pemenue 3anaq nmo teme: «OOBEM IPU3MBI» 1
49 O0BEM TUpaMUIBI 1
50 O0bEM yCcedeHHOM MUpaMuabl 1
51 Pemenue 3anaq nmo teme: «O06BEM IPU3MBI» 1
52 Pemenne 3anau mo teme: «O0beM MUPAMHUIBI 1
53 Pemenue ynpaxaeHuit 1




54 Konumponvnasn paboma No4 1
55 O6BEM KOHYCa 1
56 O6BEM yCeueHHOTr0 KOHYCa 1
57 O6BEM IUINHAPA 1
58 O06bEM mapa 1
59 Pemrenue 3aau no Teme: «OOBEMBI T BpAIICHUS 1
60 [Tnomans chepor 1
61 Pemenue 3anmau mo reme: «Ilnomans cheps» 1
62 Koumponvnas paboma No5 1
HUTOI'OBOE NIOBTOPEHHUE 6
KYPCA TEOMETPUMU 10-11 KJTACCOB
63 [ToBTOpEeHME U cUCTeMaTU3alMs y4eOHOTO MaTepralia o TeMe: 1
«BeKTOpBI B TPOCTPAHCTBE
64 [ToBTOpeHHE U cucTeMaTH3aIMs y4eOHOTro Marepuaa 1o TemMe: 1
«[1nomaapr MOBEPXHOCTH MIJIUHAPA U KOHYCa»
65 [ToBTOpeHHE U cucTeMaTH3alHsI yUeOHOTO Marepuaa 1o TeMe: 1
«[Tnomanp chepon»
66 [ToBTOpeHME U cUcTEeMaTH3AIMS Y4eOHOTrO Marepuaa 1o TemMe: 1
«O0BeM MUIUHIPA U KOHYCa»
67 [ToBTOpeHME U cUcTeMaTH3AIMs y4eOHOTro Marepuaa 1o TemMe: 1
«O0beM mapa»
68 O06006mamui ypok 1




