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Ilnanupyembie mpeaMeTHbIE Pe3yJbTAThI 0CBOCHHA Y4eOHOI0 npeamera

Monynb «AJdredopa u Havajia MAaTeMaTHYEeCKOT0 aHAJIU3a» pa3paboTaH ¢ yuéroM [IpumepHoit
IpOrpaMMbl  CPETHETr0 O0OIIero oOpa3oBaHUs MO MaTeMaTHKEe M aBTOPCKOW IMPOTpPaMMBI:
Maremaruka: padoune nporpammsl: 5-11 kmaccel/ A.I'. Mep3msk, B.B. Tlononckuii, M.C. Sxup,
E.B. Byuko. — 2-e uzn. nepepab. — M.: Benrana-I'pad, 2017. — 164 c.

[Tpu cocraBnennn monyns «I'eomerpusi» Obla ucnoib3oBaHa [IpumepHas mporpamma
cpenHero odmiero oopa3oBaHus [0 MaTeMaTUKE U aBTOPCKasl mporpamma: Marematuka: paboune
nporpammsl: 5-11 kinaccesl/ A.I'. Mep3nsk, B.b. Iononckuit, M.C. Sxup, E.B. Bymko. — 2-¢ u3a.
nepepad. — M.: Benrana-I'pad, 2017. — 164 c.

CornacHo yueOHOMY IUIaHy Ha U3y4eHHE MaTeMaTHKH OTBOJUTCA 272 yaca:

B 10 kmacce (136 gacoB B roj; 4 yaca B HEJIETIO)
B 11 kaacce (136 yaco B roj: 4 yaca B HEJIGIO)
Cpok peanuzanuu padoyeil mporpaMmsl 2 roja.

I[InanupyemMble pe3yJbTaThl 0CBOECHHS Y4eOHOT0 MpeaMeTa
10 kaace

JIn4HOCTHBIE Pe3yJIbTAThI:

* BOCIIUTAaHHUE POCCHUUCKOW TPaKJAHCKOM HACHTUYHOCTH: MATPUOTHU3MA; TOTOBHOCTU K
coyxennto OtTedecTBy, €ro 3allUTe; OCO3HAHUS POCCHHCKONW MICHTUYHOCTH B
MOJUKYJIBTYPHOM COIIMYME; YYBCTBA MPUYACTHOCTH K UCTOPUKO-KYIBTYPHOU OOITHOCTH
poccuiickoro Hapoaa u cynpboe Poccuu;

*  MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO pAa3BUTHS  HAyKH,
3HAYMMOCTU HAayKH, TOTOBHOCTb K HAYYHO-TCXHHYCCKOMY TBOPUYCCTBY, BJIAJACHUC
JIOCTOBEPHON HHQOpMAIHEe O TMEepeloBbIX AOCTHKEHUAX M OTKPBITHSIX MHpPOBOH U
OTEYECTBEHHON HayKH, 3aMHTEPECOBAaHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MUpPA U
00111eCTBA;

* TOTOBHOCTH U CITOCOOHOCTH K CAMOPa3BHUTHIO, CAMOOOPA30BaHUIO U CAMOBOCIIHTAHUIO B
COOTBETCTBUM C OOIIEYEIIOBEYECKUMH IIEHHOCTSAMU M UAeallaMd TPaXKIAHCKOTO
oOmiecTBa;

* TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIE CamMO0Opa3OBaHUIO, Ha
MPOTSDKEHUH BCEW JKU3HH; CO3HATEIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHIO YCIENTHOM MPOo(eCcCHOHaTbHON U OOIIECTBEHHOM JACSITEIHHOCTH;

* opueHTanus OOy4alolXcs Ha pealu3alyio TO3UTUBHBIX >KM3HEHHBIX TMEPCIEKTUB,
HHUIUAaTUBHOCTb, KpPCATHUBHOCTb, TOTOBHOCTb H CHOCOOHOCTH K JIMYHOCTHOMY
CaMOOTMPEIEIICHHUIO, CIIOCOOHOCTh CTaBUTH IENTU U CTPOUTD KU3HEHHBIE MIJIaHbI;

* TOTOBHOCTh K JIOTOBOPHOMY pPEryJMPOBAaHUIO OTHOUIEHUH B TPYyNIE WM COLMAIBHON
OpraHu3allii; TOTOBHOCTb OOYYaIOIUXCS K KOHCTPYKTHBHOMY YYaCTHIO B HPUHSATHH
pellleHui, 3aTparuBamloIIUX WX IpaBa U MHTEPECHl, B TOM YHCIE B pa3lU4HbIX (hopmax
OOIIECTBEHHOM  CaMOOpPraHM3alMU, CAMOYIpPABICHHs, OOIIECTBEHHO  3HAYUMOM
JIeATEIbHOCTH;



OCO3HAHHBIN BRIOOp Oyayiei nmpodeccuu Kak MmyTh U COCOO peanu3alii COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB;

TOTOBHOCTh OOYYaroOIIMXCSl K TPYAOBOM NPO(ECCHOHANBHOW ICATSIBHOCTH Kak K
BO3MOXKHOCTH y4acTUsi B pEIICHWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

HPAaBCTBEHHOE CO3HAHWE U IIOBEJCHUE HA OCHOBE YCBOCHHS OOIICYETIOBEYECKUX
IICHHOCTCH, TOJECPAHTHOTO CO3HAHHMS M IOBEJCHUS B MOJUKYJIBTYPHOM MHpE,
TOTOBHOCTH M CIOCOOHOCTH BECTH IUAIIOT C APYTUMH JIFOJABMH, JIOCTUTATh B HEM
B3aUMOIIOHMMAaHUS, HAXOAUTh OOIIKE IEIH U COTPYIHUYATH JUISl UX TOCTHKCHUS;
pa3BUTHE KOMIICTCHIMI COTPYJHHYECTBA CO CBEPCTHUKAMH, JIETBMH MIIQIIIECTO
BO3pacTa, B3pPOCIBIMH B OOpa30BaTENbHOW, OOINECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEIOBATEIIBCKOW, IIPOCKTHOMN U APYTMX BUAAX NEATCIBHOCTH.

yYMEHHE SICHO, TOYHO, TPAMOTHO M3JlaraTb CBOM MBICIIA B YCTHOW U MHChMCHHOW PEYH,
MOHMMATh CMBICI TOCTABJICHHOW 3a/la4yM, BBICTPAMBATh apPryMEHTAIIMIO, MPHBOIUTH
PUMEPBI U KOHTPIPUMEPBI;

NPE/ICTaBJICHUE O MaTEeMAaTUYCCKON HayKe Kak cdepe UeloBEYeCKOH IesTeIbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH JUIS PA3BUTHSI [IUBHIIM3ALINY;

KPEaTUBHOCTh MBIIUICHUS, WHUIIMATUBA, HAXOMYMBOCTh, AKTHBHOCTb IPU PEIICHUU
MaTeMaTUYCCKUX 3a/1a4;

KPUTUYHOCTh  MBIIUICHUS, YMEHHE pPAaClO3HAaBaTh JIOTUYECKHE HEKOPPEKTHBIC
BBICKA3bIBaHUSI, OTJINYAThH THUIIOTE3Y OT (PaKTa;

YMEHUE KOHTPOJHMPOBaTh TPOLECC H  pe3ylbTaT y4eOHOW  MaTeMaTHYECKOM
JIeSTEIHOCTH;

CIOCOOHOCTh K 3MOIIMOHAJILHOMY BOCIPHUSTHIO MaTEMaTHYECKUX  OOBEKTOB, 3ajad,
peleHui, pacCcyKaeHM.

MeTal’lpeJIMeTH])Ie pe3yJbTaThbl:

CIOCOOHOCTh CaMOCTOSITETIbHO OOHApYyXHBaTh U (OpPMyJIUpOBaTh yueOHYIO MpoOieMy;
ONpeAeNaTh Lenb Y4eOHOH [eATenbHOCTH, 33/JaBaTh IapaMeTpbl U KPUTEPHUH, IIO
KOTOPBIM MOJKHO OIPEIeNuTh, YTO Iefb JOCTHUTHYTA; CTAaBUTh U (POPMYyTUPOBAThH
cOOCTBEHHBIE 3a/ladyl B 00pa30BaTENbHON MAESITEIbHOCTH M JKU3HEHHBIX CHUTYalUsX;
pa3BUBaTh MOTHUBBI U HHTEPECHI CBOCH MMO3HABATEIbHOM 1A TEILHOCTH;

OLICHUBATh BO3MOJKHBIE MOCJIE/ICTBUS JOCTUKEHUS [TOCTABIIEHHOM 11€JIN B I€ATEIbHOCTH,
COOCTBEHHOM HM3HM U KM3HHM OKPYKAIOIIMX JIIOJEH, OCHOBBIBAsCh Ha COOOpPAKEHUSX
ATHKH U MOPAJIH;

CHOCOOHOCTh CaMOCTOSATENBHO TUIAHUPOBATh aJIbTEPHATUBHbBIE YTH JOCTHXKEHUS LeNeH,
OCO3HAaHHO BBIOMpaTh Hambonee H(PPEeKTUBHBIE CMOCOOBI perieHusT Y4YeOHBIX U
MIO3HABATENbHBIX 33/1a4;

OLICHMBAaTh PECypChl, B TOM UYHCJIE€ BpeMs M JApyrue HemaTepuaibHble PECYpCHhl,
HE00XO0IUMBIE /IS TOCTH)KEHUS TIOCTABICHHOH 11eJIH;

OpraHu30BBIBaTh JI(PPEKTHBHBIA IMOMCK PECYpPCOB, HEOOXOMUMBIX [UIS JOCTHIKEHUS
MOCTaBJIEHHOW 1EJH;

COTIOCTABJISITh MOJIYYE€HHBIN pe3yNbTaT AeATeIbHOCTHU C MOCTaBICHHOMN 3apaHee Leblo;
YMEHHE COOTHOCHTH CBOM JIEHCTBHS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OIpPEIesiTh
CIocoObl IEWCTBUN B paMKaXx MPEAIoKEHHBIX YCIOBUN U TpeOOBaHMIA;

YMEHHUE OCYLIECTBIATh KOHTPOJb MO 00pa3ily U BHOCUTh HEOOXOJMMbIEe KOPPEKTUBBI B
COOTBETCTBUU C U3MEHSIOLIECICS CUTYyaLNEN;

CHOCOOHOCTh aJIeKBaTHO OLIEHUBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBITTOJIHEHHS
yaeOHON 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh W COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus;



YMEHHE ONpPENeNSITh TOHATHS, CO3AaBaTh OOOOIICHMsS, YCTaHABIUBATH AHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BbIOMpaTh OCHOBAaHUSI W KpUTEPUM IS
KJIaCCU(UKALINY;

YMEHHE YyCTaHaBIUBaTh IMPUUYMHHO-CIICJICTBEHHBIE CBSI3U; CTPOUTH JIOTMYECKUE
pPacCyXXJIeHUsI, YMO3aKJIIOueHUs] (MHIYKTUBHBIC, JIEAYKTUBHBIE M 10 aHAJIOTUU) U
BBIBO/IBI;

YMEHHSI CO3/aBaTh, IPUMEHSITh U IPEOOPA30OBHIBATH 3HAKOBO-CHUMBOJIMYECKHUE CPEICTRA,
MOJIETIN U CXEMBbI JJIs PelIeHUs] y4eOHbIX U TO3HABATENbHBIX 3a/1au.

dbopMupoBaHue Yy4eOHOW U OOIIENONB30BATEIBCKOW KOMIIETGHTHOCTH B 00JacTH
HCIIOJIb30BaHUS UH)OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUI (UKT-
KOMIIETEHTHOCTH);

NepBOHAYallbHbIE TMpeAcTaBieHuss 00 uAesX U O MeToJax MaTeMaTHKd Kak 00
YHUBEPCAIBHOM SI3bIKE HAayKU W TEXHUKH, O CPEJCTBE MOJACIUPOBAHUSA SBJICHUN U
MPOILIECCOB;

yMEHHE BUJETh MAaTEMaTHYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHON CUTYallud B APYTUX
JTUCIUIIINHAX, B OKPYXKAIOIIEH KU3HU;

MOMCK M HAXOXJeHHE OOOOIIEHHBIX CHOCOOOB pEIICHHS 3aJad, B TOM YHCIIE,
OCYIIIECTBIICHUE Pa3BEPHYTOTr0 MH()OPMAIIMOHHOTO MOKMCKA U MOCTAaHOBKA HA €T0 OCHOBE
HOBBIX (yu4eOHBIX U IMO3HABATENIbHBIX) 337124,

KPUTHYECKOE OICHMBAaHUE W MHTEPIpPETUPOBaHHWE HMH(OpPMAIMHM C Pa3HBIX IMO3ULHUH,
pacrnio3HaBaHue u (PUKCHPOBAHHUE MPOTHBOPEUHNS B MHPOPMAIIMOHHBIX HCTOUYHUKAX;
UCIIOJIb30BAaHUE PA3JIMYHBIX MOJEIIbHO-CXEMAaTHUYECKUX CPEACTB MJsl IPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€d M OTHOUIEHUW, a TaKXe IMPOTUBOPEUYUM, BBISBJICHHBIX B
MH(OPMALMOHHBIX UCTOYHUKAX;

HAXO0XJIEHWE W TIPUBOJ KPUTUUECKUX apTyMEHTOB B OTHOIICHUM JEHCTBUM U CYKJIEHUN
JPYroro; CHOKOMHOE ¥ pa3yMHOE OTHOILIEHUE K KPUTUUECKHUM 3aMEYAHHSIM B OTHOILIEHUU
COOCTBEHHOTO CYXJEHUsI, PACCMOTP UX KaK pecypc COOCTBEHHOTO Pa3BUTHSI;

BBIXOJ 32 PaMKH Yy4eOHOTo MpeaMeTa M OCYILIECTBICHHUE IEJICHAINIPABICHHOTO MOKMCKA
BO3MOYKHOCTEH U1 IIUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHS;

BBICTpAaUBaHUE WHANBUAYAIbHON 00pa30BaTENIbHON TPACKTOPHH, C YU€TOM OTPAaHUUYEHUS
CO CTOPOHBI APYTHX YYaCTHHUKOB U PECYPCHBIC OTPaHUUYECHUS;

yMEHUE MEHATH U YACPKUBATh Pa3HbIC MO3UIIMU B TTO3HABATEILHOMN JEATEIHHOCTH;

YMEHHE MTOHUMATh U UCIOJIh30BaTh MAaTEMATHYECKUE CPEJICTBA HATIISIHOCTH (PUCYHKH,
YepTEXKH, CXEMBI H JIp.) AJI WILTIOCTPAINH, HHTEPIIPETAlNU, apTyMEHTAIUY;

YMEHHE BBIIBUTATh THUIOTE3Bl MPH pENICHWH YYEeOHBIX 3a7a4 W I[MOHUMAaHUS
HEOOXOIUMOCTH UX MTPOBEPKU;

MOHMMAaHHUE CYNTHOCTH QJTOPUTMHYCCKHX TPEANHUCAHUA W YMEHHUS JIeHCTBOBaTh B
COOTBETCTBUHU C MPEATIOKEHHBIM aJTOPUTMOM;

CIIOCOOHOCTH IIAaHUPOBATh U OCYIIECTBIIATH JCITCILHOCTD, HAPABICHHYIO HAa PEIICHHE
3a/1a4 UCCIEeI0BATENbCKOTO XapaKTepa.

pa3BHUTHE CIIOCOOHOCTH OCYIIECTBIIATH JACIOBYI0 KOMMYHHKAITUIO KaK CO CBEPCTHHKAMH,
TaKk ¥ CO B3pPOCIHBIMH (KaKk BHYTpPH OOpa30BAaTENbHOW OpraHM3allH, TaK U 3a ee
npelenaMu), TOA0MpaTh TAPTHEPOB JUIA JCIIOBOM KOMMYHHKAIMH WCXOMIS W3
CO00paXeHMI pe3yIbTaTUBHOCTH B3aUMO/ICHCTBUS, a HE JIMYHBIX CUMITATUH;

IIPH OCYIIECTBICHHH TPYIIOBOW pabOThI OBITh KaK PYKOBOJIUTENIEM, TaK M HWICHOM
KOMaHJbl B Pa3HBIX POJsX (TeHeparop WAeH, KPUTHK, HCIOITHUTENb, BBICTYMAIOUIHH,
9KCTEPT U T.1.);

KOOPJMHUPOBAHUE U BBIMOJTHEHHE PAOOTHI B YCIOBHUSX PEabHOTO, BHUPTYAILHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BepHyTOE, JIOTUYHOE M TOYHOE HM3JIOKECHHE CBOCU TOYKHU 3PEHUS C HCIOJIb30BAHUEM
aJICKBATHBIX (YCTHBIX M MUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;



pacrio3HaBaHME KOH(IMKTOTEHHBIX CUTYalluil M NpeloTBpalleHue KOH(MIMKTOB 10 UX
aKTUBHOM (ha3bl, BHICTpAaUBaHUE JIEIOBOI U 00pa3oBaTebHON KOMMYHUKAIMK, U30eras
JIMYHOCTHBIX OLEHOYHBIX CYXIECHUH.

IIpenmeTHble pe3yJibTaThI:

MO)Iy.]'IL «A.JIreﬁpa H HAYAJIAa MATEMATHYIECCKOI0 aHAJIn3a»

0CO3HaBaTh 3HAU€HHE MaTEMAaTUYECKONM HAyKW Ul peIleHHs 3a7ay, BO3HUKAIOUIUX B
TEOpPUU U B NPAKTHKE; IIUPOTY U B TO XKE BPEMsS OIPAHUUYEHHOCTb IPUMEHEHUS
MaTeMaTHYeCKUX METOJOB K aHaJIM3y U HCCIEJO0BAaHHIO IPOLECCOB M SIBICHUH B
IpUpOie U OOIIECTBE;

0CO3HaBaTh 3HAYCHUE MPAKTHUKH U BOIIPOCOB, BO3HUKAIOIMX B CAMOM MaTeMaTHKe, JUIs
(dopMHpOBaHUS W DPA3BUTHUA MATEeMaTHYECKOM HayKH; HCTOPUIO DPA3BUTHUS IOHSITHUA
YHCJIa, CO3/1aHUsl MaTEMaTUYECKOT0 aHAJIN3a;

0CO3HaBaTh 3HAuY€HUE HJIEH, METOJOB U pPE3yJIbTAaTOB anreOpbl M MaTeMaTUYeCKOIro
aHaju3a JUIs TOCTPOEHUsI MOJIeNIel peaslbHbIX IMPOLIECCOB U CUTYallUuil; YHUBEPCAIbHBIN
XapaKTep 3aKOHOB JIOTMKM MAaTEeMAaTUYECKUX PACCYKIACHHUM, UX MPUMEHUMOCTb BO BCEX
00J1aCTAX YeI0BeYEeCKON AeATebHOCTH;

NOHMMAThH pa3iinyve TpPeOOBaHWM, MPEIbSBISIEMbIX K JI0Ka3aTE€IbCTBAM B MaTEMAaTHKeE,
€CTECTBEHHbIX, COLIMAIbBHO—IKOHOMUYECKUX U T'YMaHUTapHbIX HayKaX, Ha MPAKTUKE;
pa3BUBaTh INPEACTABICHHUE O BEPOSTHOCTHOM XapaKTepe pas3IMYHbIX IPOLECCOB H
3aKOHOMEPHOCTEH OKpYKaroILEero Mupa;

ONEepUpPOBaTh MOHATHSAMH: OTPE30K, WHTEpBaJl, MOJYMHTEPBAl, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM, Trpaduyeckoe NpeACTaBICHUE MHOXXECTB Ha KOOPAMHATHOM
IJIOCKOCTH;

IIPOBOAMTD JJOKA3aTENIbHbIE PACCYKIACHUS ISl 000CHOBAaHUS UICTUHHOCTH YTBEPKACHUIH;
ONEepUPOBAThH MOHATUSAMU: HATYpaIbHOE YMCIIO, MHOXKECTBO HATYPAJIbHBIX YHCEI, IIeJI0€
YHUCIO, MHOXECTBO LENbIX YHuCeN, OOBIKHOBEHHas JApoOb, JAECATHYHAas JpoOb,
CMEIIaHHOE YMCII0, pAlUOHAIBHOE YHCIO, MHOXECTBO pAlMOHAJIBHBIX 4YHCEl,
VPPALMOHAIIBHOE YUCIIO, JEHCTBUTEIBHOE YHMCI0, MHOXKECTBO JEHCTBUTEIBHBIX YHCEN,
reoMeTpuyecKas MHTEpIIpEeTaLHS HaTypaJIbHBIX, LEJbIX, paloHaIbHbIX,
JENCTBUTENBHBIX YHCET;

BBIMOJHATh OKPYIJIEHHE pAlUOHAIBHBIX M HpPpalMOHAIBHBIX YHCEN C 3aJlaHHOMN
TOYHOCTBIO;

yIOpAI0YMBATh YMCJA, 3alHCAHHBIE B BHUJE OOBIKHOBEHHOW M JECATHYHOW Apoldw,
quciIa, 3aUCaHHbIE C UCIIOB30BaHUEM apu(METHYECKOTO KBAaJJPaTHOT'O KOPHS;
BBIMOJHATh CTaHJIAPTHBIE TOXAECTBEHHbIE MPeoOpa30BaHUSl TPUTOHOMETPUUYECKUX,
UPPALMOHATILHBIX BBIPAKEHUI;

BJIAJICTh MOHATUAMU: 3aBUCUMOCTh BEJIMYMH, (DYHKIMS, apTyMEHT U 3HaUeHHE (PyHKINH,
00J1aCTh OIpeIeNIeHUs] 1 MHOXKECTBO 3HaYeHUH (DYHKIIMHU, TpadUK 3aBUCUMOCTH, Ipaduk
GyHKIMH, HYTU QYHKIIMH, TPOMEXYTKHA 3HAKOIIOCTOSHCTBA, BO3pAacTaHUE Ha YHCIOBOM
IPOMEXYTKe, YObIBaHME Ha YHCIOBOM NPOMEXYTKE, HauOOJblllee U HaUMEHbIIee
3HaueHne (YHKIUU Ha YHCIOBOM MPOMEXYTKE, Nepuoauydeckas (QyHKIUS, MEpHO],
YyeTHas U HedeTHast QyHKIMH; YMETh IPUMEHSTh 3T MOHATHS MPH peIlICHUH 3a]1ay;
BJIQ/IETh NOHATHEM OOpaTHasi PYHKLNS; IPUMEHSTH 3TO MOHATHE NPU PEUICHUU 3a7a4;
OPUMEHATh IPU PEIIeHUM 3aJad CBOWCTBAa (YHKUMH: YETHOCTb, NEPUOAUYHOCT,
OTrPaHUUYEHHOCTb;

MPUMEHSTD MPHU PEIICHUH 3a/1a4 TpeoOpa3oBaHus rpadukoB PyHKITHI;



BIAJCTh  MOHATHUSAMH  YHCIOBasg  MOCJIENOBATENbHOCTh,  apupMeTHyecKas U
reOMEeTpHUYECKas IPOrpeccus;

OPUMEHATh TpU  pEIIeHUH 3ajad CBOMCTBAa M NpPU3HAKH apu(PMETHYECKOH U
reOMETPUYECKON ITPOrPECCUH;

BJIAJCTh IOHATHEM OECKOHEYHO YOBIBaloLasi IeOMETpHuecKas Iporpeccus U yMeTb
IIPUMEHATH €r0 IIPY PEIICHUN 3aa4;

BBINIOJIHATH BBIYHMCJICHUS n Hp606p330BaHI/IH BI)Ipa)I(eHI/II;'I, coacpKammx
I[CﬁCTBHTGJIBHLIC qucia, B TOM YHCJIC KOPHU HAaTypaJIbHBIX CTeHeHeﬁ;

BBITIOJHATh ~ CTAaHAAPTHBIC  TOXJIECTBEHHBIE  NPEeoOpa3OBaHUs  MPPANHOHATBHBIX
BBIPAXKEHUI;

OBJIAZICTE OCHOBHBIMHU THIIaMU HPPAlMOHAJIBbHBIX, CTCIICHHBIX ypaBHeHI/Iﬁ 1 HCPaBCHCTB
U CTAaHAAPTHBIMU MCTOJaMHU UX peI_I_IeHI/Iﬁ H IIPUMCHATD UX IIPU PCIICHUHA 3a1a4;

BJIAJCTh IOHATUEM CTeNeHHass (YHKLUMSA; CTPOUTh €€ rpaduKk M yMeTb NPUMEHATh
CBOWCTBA CTENICHHOHN (PYHKIIMY MPH PEIICHUH 3a1a4.

NEPEBOJUTH IPalyCHbIE MEPHI YIJIOB B paJaHHbIe 1 HA000POT;

CTPOUTH YHCJIOBYIO OKPYHOCTh HAa KOOPAWHATHON IIJIOCKOCTH;

OTKJIaJIbIBaTh Ha YMCIOBOW OKPYKHOCTH 3HAUEHUS Pa3IMUHBIX YIJIOB;

BBISIBJIAITh CBSI3b MEXKAY JE€KAPTOBBIMU KOOPAMHATAMU M KPUBOJIMHEHHON KOOpAMHATON
TOYKU Ha YMCIIOBOI OKPYKHOCTH;

OIIepUpPOBaTh TEPMUHAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, apDKCUHYC, apKKOCHHYC,
apKTaHI€HC, APKKOTAHT€HC;

IIPUMEHATH CBOMCTBA CHHYCA, KOCUHYCA, TAHITEHCA U KOTAHI€HCA: 3HAKHU 110 YETBEPTSIM,
COXpaHEHHE 3HAueHMsI NMPU W3MEHEHMH yrja Ha IeJI0€ YHCIO0 0O0OpPOTOB, YETHOCTh
KOCHHYCa M HEUETHOCTh CUHYCa, TAHT€HCA U KOTAHT'€HCA;

OINpPEACIIATh 3HAUEHUs CHHYCAa, KOCHHYCa, TAHI€HCA M KOTaHTE€HCA YIJIOB HA YHCIIOBOU
OKPYHOCTH;

paboTaTh ¢ TabynLel TPUTOHOMETPUYECKUX (HOpMYyIT;

MOHMMATh CYIIIHOCTb, 3aIUCh U MPUMEHEHUE POopMyJ IPUBEICHUS;

BJIAJIETh HOHATHAMHU TPUTOHOMETPUYECKUE (GyHKIMN:
y=s8InX,y=C0SX,Yy=19X,y =Ctgx; cTpouTh HuX TpadpUKd ¥ yMETh TPUMEHATH
CBOICTBa TPUTOHOMETPUUECKUX (QYHKIIUI MPU pELIeHUH 3a]1aY;

OpUMEHATh  (OPMYJBI  CIIOKEHUs TpH  MpeoOpa3soBaHUU  TPUTOHOMETPHUECKUX
BBIPAKECHMUI;

NPUMEHSTh (OpPMyNbl JABOWHOTO apryMeHTa B paboTe ¢  TPUTOHOMETPHUYECKUMH
BBIPAXCHUSIMU;

OpUMEHATh (POPMYJBI TMOHMKEHHsI CTENeHW B pPaboTe C  TPUTOHOMETPHUUYECKUMH
BBIPAXECHUSIMU;

peoOpa3oBbIBaTh CYMMbI TPUTOHOMETPUUECKHUX (QYHKIINI B IPOU3BEACHMUS;
peoOpa3oBbIBATh MPOU3BEICHUS TPUTOHOMETPUUYECKUX (DYHKIIUN B CYMMBI;
peoOpa3oBbIBaTh BeipaxkeHus ASIN X+ Bcosx k Bugy Csin( X +t);

NPABWIBHO HAaXOAWTh 3HAYEHHUsS AapKCHHYCOB, AapKKOCHHYCOB, AapKTaHI€HCOB H
ApKKOTaHT€HCOB YHUCEIT;

MPUMEHSTh COOTBETCTBYIOLIUE (OPMYIIBI PELICHUS MPOCTEHIINX TPUTOHOMETPUUYECKUX
ypaBHEHUM;

BBISIBJISITH CPEM NTPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUI YaCTHBIE CIIy4au;



MPUMEHSTHh K Pa3IUYHBIM TPUTOHOMETPUUYECKUM YPaBHEHUSIM OIPEACICHHBIC METOIBI
UX PCIICHUsS: BBEJCHUE HOBOW IEPEMEHHOMW, Pa3JIOKEHUE HA MHOXKUTEIU, BBEICHHE
BCIIOMOTaTeIILHOTO aPTYMEHTA,

pemarh OJIHOPOIHBIC TPUTOHOMETPUYECKUE YPABHEHUS PA3IMUHBIX CTETICHEH;

BJIAJICTh MMOHATUSAMU: POU3BOAHASL (DYHKIIUU B TOUKE, IIPOU3BOHAS (DYHKIIHH;
BBIYUCIISITH IIPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIMIA U X KOMOMHAIINH;

MPUMEHSATH NpaBuiia AuddepeHnnupoBaHus GyHKITIHI;

MI0JIb30BAThCS (POPMYIIOH BHIYHUCIICHUS TIPOU3BOTHON CIIOKHOU (DYHKIINY;

NPUMEHSTh TEOMETPUICCKUN 1 (PU3MUYECKHIA CMBICIIBI POU3BOHOM HA MPAKTHKE;
UCCIIeIOBATh (PYHKIIMM HA MOHOTOHHOCTH U DKCTPEMYMBIL;

CTPOUTH TpadUKU U MPUMEHSTH K PEIICHUIO 3a]1a4, B TOM YHCIIE C TApaMeTPOM;

BJIQJICTh TIOHATHEM KacaTellbHas K Tpaduky (QYHKIHH U YMETh MPUMEHSTH €ro MpH
pEIICHHUH 3a]1a4.

Yuawuiica nayyumcesn:

ONEPUPOBATH MOHATHEM ONPEAEIICHUSI, OCHOBHBIMU BHUJIAMH OIPEJICICHHUI, OCHOBHBIMHU
BUJIaMU TEOPEM;

MIOHUMAaTh CYTh KOCBEHHOI'O JI0KA3aTeJIbCTBA;

ONEePUPOBATH YUCIOBBIMA MHOKECTBAMU MIPHU PELLICHUH 3a/1a4;

BBITIOJIHSITH TOXKJIECTBEHHBIC MPEOOPA30BAHUs TPUTOHOMETPUUECKUX M UPPALIMOHATILHBIX
BBIPXKEHUI;

BJIAJICTh MOHATUEM ACUMIITOTHI U YMETh €r0 MPUMEHSTH IIPU PELIEHUH 3a/1aY;

CBOOOAHO BIAJETh CTAHIAPTHBIM alapaToM MaTeMaTHYeCKOro aHajau3a Ul
BBIYHCIICHUSI IPOU3BOIHBIX (DYHKITUU OJTHOM TIEPEMEHHOMT;

muddepeHIMPOBaTh TPUTOHOMETPUYECKIE U 0OpaTHBIE TPUTOHOMETpUYECKUE (QYHKITHH;

CBOOOJIHO TIPUMEHSTH alapaT MaTEeMaTUYECKOro aHallu3a JJIA UCCIeIOBaHUS (PYHKIUN
U TIOCTPOEHUS TpauKOB, B TOM YHCIIE UCCIEAOBAHUS Ha BIMTYKIOCTS;

YMETh IPUMEHSTD MPHU PEIICHUHU 33/1a4 CBOMCTBA HETIPEPHIBHBIX (HYHKIIMA.

Yuamuﬁcx noOJIyuum 603MO0HCHOCHIb HAYUUMbCA .

TEOPETUKO-MHOKECTBEHHOIO  sA3bIKa M A3bIKA JIOTMKM JUId OIMCaHWS pPEeaJbHBIX
IPOILIECCOB U SABJICHUH, TP PELLICHUHN 3ajiay APYTHX YUeOHBIX TPEIMETOB;
JTOKa3aTeNbHBIX PACCYXKICHUN B CUTYyallUsX MOBCEAHEBHOW KHU3HU, NMPU PELICHUH 3a/1ad
U3 IPYTUX IPEIMETOB;

3allUCH, CpPABHEHUS, OKPYIJIEHHUS UWCJIOBBIX JAaHHBIX pEAIbHBIX BEJIMYHUH C
MCIIOJIb30BaHUEM Pa3HBIX CUCTEM HU3MEPEHHUS;

ofpenieNieHus 1o rpadukaM U UCIOJIb30BaHUS NIPU PELICHUs NMPHUKIIAIHBIX 3a]1a4 CBOMCTB
peasbHBIX MPOILECCOB M 3aBUCUMOCTEH (HaumOosblIMEe W HaUMEHbIIWE 3HAYEHUS,
MPOMEXKYTKH BO3pacTaHUsi M YOBbIBaHMS (PYHKIMH, MPOMEXYTKH 3HAKOMOCTOSHCTBA,
ACHMIITOTBI, TOYKH Mepernda, Iepuos u T.11.);

MHTEPIPETUPOBAHUS CBOMCTBA B KOHTEKCTE KOHKPETHOM NMPAKTUYECKOW CUTYalUH;
orpezeneHus no rpagukamM MpoCTEHIINX XapaKTEPUCTHK MEPHOJUYECKUX MPOIIECCOB B
OH1OJI0TUH, SKOHOMHKE, My3bIKE, PaAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.);

peleHus MPUKIATHBIX 33434 M3 Ouonoruu, (U3MKU, XUMHH, SKOHOMUKUA U JPYTrUX
IIPEIMETOB, CBSI3aHHBIX c UCCIIEOBAaHUEM XapaKTepUCTUK  IPOLIECCOB;
MHTEPIPETUPOBAHUS NOJTYYCHHBIX PE3YJIBTAaTOB;

NPaKTUYECKUX pacdyeToB Mo ¢GopMmyiaM, C HCHOJIb30BAHHEM NpU HEOOXOAUMOCTH
CIIPABOYHBIX MAaTEPHANIOB, KAIBKYJIATOPA, KOMIIBIOTEPA;



® TMOCTPOCHUA U UCCICAOBAHUSA HpOCTGfIH.IHX MATEMAaTHYCCKUX MOHCHCﬁ;

® OIIMCaHMA U UCCICOOBAHUS C IIOMOIIBIO N3YyUAaCMbIX MMOHATHH PCAJIbHBIX 33BPICPIMOCT€I>1;

® HHTCPIPETAIUU PE3YIbTATOB PCHIICHUA 3aJla4 C YyUYETOM OrpaHI/I‘leHI/Iﬁ, CBA3aHHBIX C
pC€alIbHBIMHA CBOMICTBaMU paccMaTpuBaACMBIX IIPOLECCOB U ﬂBJ'IeHHfI;

® PpCHICHUA TCOMETPHUICCKHUX, (bHSI/I‘-IeCKI/IX, OKOHOMHYCCKUX U APYIUX MPUKIIAJHBIX 3a/a4,
B TOM YHUCJIE C UCIIOJIB30BAHUEM IIPHU HeO6XO,I[I/IMOCTI/I CIIPpaBOYHEBIX MAaTCpUaAJIOB.

Moayab «I'eomeTpus»

e [IOHMMAaTb 3HAYCHHE I'C€OMETPUM Ul PEIIEHUs 3a]ad, BO3HHUKAIOIIUX B TCOPUU U B
IIPAKTUKE; MIUPOTY NPHUMEHEHUS F€OMETPUUYECKUX 3HAHUHM K aHAJINU3Y U UCCIIECJOBAHUIO
peaNbHBIX MPEIMETOB U SIBICHUH B IPUPOJIE U OOILECTBE;

® [IOHMMAaTh 3HAYEHUE IPAKTUKUA U BOIPOCOB, BO3HUKAIOIIMX B CAMOW T'€OMETPUH, UIS
(bopMHpOBaHUS U pa3BUTHsI TEOMETPUH KaK MaTeMaTUYECKON HAYKH;

® UMETh NPEICTABICHUS O BO3MOXHOCTH I'€OMETPUHU Ul ONMCAHUSA CBOWMCTB PEAJIbHBIX
IIPEAMETOB M UX B3aUMHOT'O PACIIOJIOKEHHUS;

e 0CO3HaBaThb pPOJb AaKCHOMaTUKU B  TEOMETPUU; BO3MOMKHOCTH  IIOCTPOEHUS
TFEOMETPUYECKUX TEOPUM HA aKCMOMAaTHYECKOH OCHOBE; 3HAYEHHME AKCMOMATUKH JUIS
Opyrux obiacteil 3HaHUS U U TPAKTUKH;

e pa3inyathk TpeOOBaHUS, NPEABABISEMbIE K JOKa3aTelbCTBaM B I'e€OMETpHUH, aireodpe,
€CTECTBEHHBIX, COLIMAIbBHO—IKOHOMUYECKUX U T'YMaHUTapHbIX HayKaX, Ha MIPAKTHKE;

® HCCIIeZIOBATh YEPTEXKH, BKIIOYasi KOMOMHAIMU (GUryp, U3BIEKaTh, HHTEPIPETUPOBATH H
peoOpa3oBbIBaTh HHPOPMALIHIO, PECTABICHHYIO Ha YepTeXkKax;

e pelarb 3a4a4d NeOMETPUYECKOrOo COAEpXkKaHUsA, B TOM YHCIE B CHUTyalUsdX, Korja
QITOPUTM pEILIEHUS HE CIIEAyeT SBHO U3 YCIIOBUS, BBINOJIHATH HEOOXOAMMBIE MJIs
pelieHuss  3aJa4d  JOIOJHHUTEIbHBIE  IIOCTPOEHHUs, HCCIEN0BATb  BO3MOXKHOCTH
PUMEHEHHUS TeOpeM U (pOpMyIT JUIsl peleHus 3a/1ay;

e yMeTh (GOPMYIMPOBATH U JOKAa3bIBaTh FT€OMETPUUYECKHE YTBEPKIACHHUS;

® UMeTh MpEACTaBIEHUS 00 aKCMOMaxX CTEPEOMETPUM U CIEJACTBHSAX M3 HHUX M YMETb
IIPUMEHSATDH UX IIPU PELICHUU 3a/1a4;

® UMEThb NPEJCTABICHNE O CKPEUIUBAIOIMINXCSA NPSIMBIX B IPOCTPAHCTBE U YMETh HAXOAUTH
YTOJ U pacCTOSTHUE MEKy HUMU;

e [PUMEHATH TEOPEMBI O MAPAJUICIBHOCTU IPSAMBIX U IIJIOCKOCTEM B IPOCTPAHCTBE IIPHU
pELICHUH 3a/1a4;

e yMETh IPUMEHSATH NapaieIbHOE MPOEKTUPOBAHUE AJI U300paXKeHUs PUTYp;

® yMETh IPUMEHSTh NEPIECHIUKYISIPHOCTH NPSIMOU U IJIOCKOCTH MPU PEIICHUH 33]1a4;

e BJAJETh MOHATHIMHU OPTOTOHAIBHOE IPOEKTUPOBAHME, HAKIOHHBIE M HMX IPOEKIUH,
YMETBb IIPUMEHSATH TEOPEMY O TpeX MEPIICHAUKYIIApax MPU PELICHUH 3aaY;

e BIAJETh NOHATUSAMHM pACCTOSHHUE MEXAYy (QUrypaMu B NPOCTPAaHCTBE, OOLIMil
NEPHEHANKYIISAP JABYX CKPEIIMBAIOIINXCS NPSAMBIX U YMETh IPUMEHSTh UX IPU PEIICHUN
3a/1ad4;

e BJAACTh MOHATHEM YIOJl MEXAY NPSMOM M IUIOCKOCTBKO M YMETh NPHUMEHSTH €ro IpH
pELIeHUH 3a/1a4;

e BJAACTh IOHATUAMH JBYI'PAHHBIA YroOJI, yrOJI MEXKIY IJIOCKOCTSMU, IEPICHAUKYIIIPHBIE
IIJIOCKOCTU U YMETh IIPUMEHSATh UX IIPU PELICHUU 3a/1a4;

® BJIAJCTh MOHATUSAMHU KacaTeNbHbIC NPSAMbBIE U IUIOCKOCTH M YMETh IPHUMEHATH HUX IIPH
pEILECHNN 3a]a4;



pacro3HaBaTh Ha 4yepTexax U MOAEIAX IPSIMOM M HAKJIOHHBIN Mapajuienenumes], NpsMyro
U HAKJIOHHYIO IpHU3MBI, NMHUPAMUIy, YCEUCHHYIO NHPAMUIy, MPABUIBHYIO MNPU3MY M
NUPaMU/IY; COOTHOCUTH 3TH TPEXMEPHBIE O0BEKTHI C X OMHCAHUSIMH, U300pKCHUSIMU;
n300paxaTh MPSAMONM M HAKJIIOHHBINA MapajvieNenune]], NpsIMyl0 U HAKIOHHYIO MPU3MBI,
NUpaMUy, YCEUEHHYIO MUPAMUY, IPABUIBHYIO IPU3MY U IUPAMHUNY;

CTPOUTH CEYEHMsI MPSIMOrO0 M HAKJIOHHOI'O MapajuIeNIeNUIE OB, IPSIMOM U HAKJIOHHOMN
IpU3M, IUPaAMUIbl, YCEUEHHOM MUpaMU/bl, IPAaBUIbHON IPU3MBI U TUPAMUJIbL;
paznuyaTh U aHAJIM3UPOBATh B3aMMHOE PACIIONIOKEHHWE OCHOBHBIX MHOIOTPAaHHUKOB B
IIPOCTPAHCTBE;

BBIUMCIIATH IUIOIA/b [IOBEPXHOCTH MIPSMOr0 U HAKJIOHHOT'O IapajleeNuIe10B;
BBIUNCIIATH IUIOIIA/b IOBEPXHOCTH PU3MBI;

BBIUNCIIATH IUIOIA/b TOBEPXHOCTH MUPAMUIbl U YCEUEHHOM MUPaMU/IbI;

HMMETh MPEACTaBICHUE O TeopeMe Diliepa, MPaBUIbHBIX MHOTOTPAaHHUKAX;

CTPOUTH CEYEHUS MHOTOTPAHHUKOB C MCIOJb30BAHMEM pPa3jIUYHbIX METOJ0B, B TOM
YHCIJIE U METOAA CIIEJOB.

Yuawuiica naywumcea:

UMETb MIPEJCTaBICHUE 00 aKCHOMaTUYECKOM METO/IE;

BJIAJIETh IOHATHEM T'€OMETPUYECKHUE MECTA TOYEK B IPOCTPAHCTBE U YMETh IIPUMEHSTH
UX JUIS pELICHUs 3a/1ay;

yMEThb NPUMEHATh U1 PELICHMs 3aJad CBOMCTBA IUIOCKMX W JBYIPaHHBIX YIJIOB,
TPEXTPAHHOTIO YIJIa, TEOPEMBI KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA;

MMETH NIPEACTABICHUE O IIJIOMIAN OPTOrOHAJIBLHOM MPOEKIINH;

UMETh IIPEJCTaBICHUE O TPEXI'PAHHOM M MHOIOIPAHHOM YIUIE U NPUMEHATH CBOWCTBA
IJIOCKUX YIJIOB MHOTOIPAHHOTO YIUIA IIPU PELICHUH 3a1ad4;

BJIAJICTh MOHATUEM IIEPIEHIUKYISAPHOE CEYEHHUE NPU3MBI U YMETh IPUMEHATH €0 IPHU
peuIeHny 3a1ay;

HMMETH NPEJCTaBICHUE O JBONCTBEHHOCTHU IIPAaBUIILHBIX MHOIOTPDAHHUKOB;

BJIAJIETh NOHATUSMH LIEHTPAIBHOE M NapAJUIEIIBHOE MPOEKTUPOBAHUE U IPUMEHATH UX
IIPU IOCTPOEHUU CEYEHUI MHOTOTPAHHUKOB METOJIOM IPOEKIIUA;

MMETh IIPEACTABJICHME O pa3BepTKE MHOIOTPAaHHMKA M KpaTdailleM IIyTH Ha
IIOBEPXHOCTH MHOI'OTPaHHUKA;

YMETH peIIaTh 3aa4u Ha INIOCKOCTU METOJAaMHU CTECPCOMETPHUN .

thmuﬁc;l noJtyuum 603MOMCHOCHIb HAYYUMbCA .

ONMCAaHUS peasIbHBIX CUTYallNil Ha S3bIKE TEOMETPHH;

pelIeHNs] PAaKTUYECKUX 3a/ay, CBA3aHHBIX C HaXO0)KIEHUEM I€OMETPUYECKHX BEIWYUH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA);

MNOCTPOCHUNA TE€OMETPUYECKMMHM WHCTPYMEHTaMU (JIMHEWKa, YrojdbHHUK, LHPKYIb,
TPaHCIIOPTHD);

COCTaBJIEHUSI C HCIOJb30BAHWEM CBOWCTB T€OMETPUYECKUX (HUTyp MaTeMaTHYeCKHX
MoOJeNeN g peleHus 3ajad IMPaKTUYECKOro XapakTepa M 3aJad M3 CMEXHBIX
JUCLUILINH, UCCIEA0BAaHNUS MTOJIyYEHHBIX MOJIETIEH U HHTEPIIPETALIMU PE3YIIbTATA.



11 kaace

JInuHOCTHBIE pPe3yJIbTaThI:

BOCIIUTAaHUE POCCUMCKOM TPaKJAHCKOM WIACHTHYHOCTH: IATPUOTU3MA; TOTOBHOCTH K
ciyxeHutro OteuecTBy, €ro 3aliuTe; OCO3HAHMS POCCUHCKOM MICHTUYHOCTH B
HOJHUKYJIBTYPHOM COLMYME; YyBCTBA MPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU OOIIHOCTH
poccuiickoro Hapoja u cyasoe Poccuy;

MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Ppa3BUTHUS  HAyKH,
3HAYMMOCTH HAayKH, TOTOBHOCTh K Hay4YHO-TEXHMUYECKOMY TBOPYECTBY, BIa/ICHUE
JOCTOBEPHON HH(pOpMaMeld O MepeaoBBIX JOCTHKEHHSX W OTKPBITHSAX MHUPOBOH U
OTEYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSX 00 yCTpPONCTBE MUpa U
00I1IeCTBA;

TOTOBHOCTb U CIIOCOOHOCTh K CaMOpPa3BUTHIO, CAMOOOPA30BaHUIO M CAMOBOCIIMTAHUIO B
COOTBETCTBUM C OOIICYENIOBEUECKUMH IICHHOCTSMH U HUJeaJaMU T'PaXJAaHCKOTO
oOmiecTBa;

TOTOBHOCTb W CHOCOOHOCTH K O0Opa30BaHUIO, B TOM YHCIE CamMOOOpa30BaHUIO, Ha
HOPOTSDKEHUM BCEH KHU3HM; CO3HATEIbHOE OTHOILIEHHE K HEINpPEepbIBHOMY O00pa30BaHMIO
KaK YCJIOBHIO YCIICIIHOHN MPOECCHOHATBHON U O0IMIECTBEHHOU JIeATEITBHOCTH;
OpHEHTAlsl O0Yy4aloIUXCSd Ha peaju3alli0 MO3UTUBHBIX JKU3HEHHBIX IE€PCIEKTUB,
WHHUIMATUBHOCTh, KPEATHBHOCTb, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEeJIEJIEHUIO0, CIIOCOOHOCTh CTABUTh LIEJIU M CTPOUTD KU3HEHHBIE [IIaHBI;
TFOTOBHOCTh K JJOTOBOPHOMY DPETYJMPOBAHUIO OTHOIIEHUN B TPYIIIE WU COLMAIBHOU
OpraHu3allii; FOTOBHOCTh OOYYAIOIUXCA K KOHCTPYKTHBHOMY YYaCTHUIO B HPUHATHH
pEIlIeHMi, 3aTparuBalOMX UX MpaBa ¥ MHTEPECH], B TOM YHCIE B Pa3IMYHBIX (opmax
OOIIECTBEHHON  CaMOOpPraHM3allMU, CaMOYIpPABICHMs, OOLIECTBEHHO  3HAYUMOM
JeSITEIIbHOCTH;

OCO3HaHHBIHM BEIOOP Oyaymeil mpodeccuu Kak MmyTh U CIIOCO0 pealn3aluu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

TOTOBHOCTh OOYYaIOUIMXCS K TPYAOBOW MpO(EecCHOHATBHOW JESATEIbHOCTH KakK K
BO3MOXXHOCTH yYacTUSi B pEIICHWH JMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIeHAIIMOHAJIBHBIX PO0JIEM;

HPaBCTBEHHOE CO3HAaHHE U IIOBEJIEHHE HAa OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX
LIEHHOCTEH, TOJIEPAaHTHOTO CO3HAaHMA M TOBEJCHMS B TMOJUKYJIBTYPHOM MHDE,
TOTOBHOCTU M CIIOCOOHOCTH BECTH [HAJOr C JAPYTMMHU JIOJbMH, JOCTUraTh B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIIKE LIEIH U COTPYIHUYATh JUIS UX TOCTHXKEHUS;
pa3BUTHE KOMIIETEHIIMI COTPYJHMYECTBA CO CBEPCTHUKAMM, JE€TbMHU MIIAJIIIETO
BO3pacTa, B3pOCIBIMM B 00Opa30BaTeNbHOW, OOLIECTBEHHO IOJE3HOM, Yy4eOHO-
HCCJIEIOBATEIbCKOM, MPOEKTHON U IPYrUX BUJIAX NEATEIBHOCTH.

YMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraThb CBOM MBICIM B YCTHOW M NMUCBMEHHOH peuH,
MOHMMATh CMBICTT TTOCTaBJICHHOW 3a/layd, BBICTPAMBATh apPTyMEHTAIMIO, IMPHBOUTH
IPUMEPBI U KOHTPIPUMEPHI;

IpeJICTaBICHUE O MaTeMaTHMYecKOll Hayke Kak cdepe 4elloBEeYeCKOW AEsITeNTbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAUUMOCTH JIJIsl pa3BUTHSI LIMBUIIM3ALINY;

KpPEaTUBHOCTh MBIIUICHUS, WHUIIMATHBA, HAXOMYUBOCTh, AKTHBHOCTH IIPH PEIICHUU
MaTeMaTHYeCKUX 3a]ay;

KPUTUYHOCTh  MBIIUICHUS, YMEHHE pPAaClO3HaBaTh JIOTUYECKHE HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;

YMEHHE KOHTPOJMPOBaTh IMpOLECC U  pe3yapTaT y4yeOHOH  MaTeMaTH4ecKoil
JeSITeIbHOCTH;

CIOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHYECKUX  OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUI.
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MeTtanpeamMeTHbie pe3yJabTaThl:

CITIOCOOHOCTh CaMOCTOSTENIbHO OOHApYXHBaTh U (OPMYJIUPOBATh YUECOHYIO MPOOJIEMY;
OTpECNATh 1eNh Y4YeOHOH MeATeNbHOCTH, 3a/JaBaTh MMapaMeTpbl M KPUTEPHH, IIO0
KOTOPBIM MOJKHO ONPEIENIUTh, YTO LENb JOCTUTHYTa; CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHBIE 3a7aud B OOpa30BaTEIbHON NEATENTbHOCTH U KU3HEHHBIX CHUTYaIUAX;
pa3BUBAaTh MOTHBBI U UHTEPECHI CBOEH MMO3HABATEIHHON JAESTEIbHOCTH;

OIICHUBATh BO3MOXHBIE TOCIEACTBUS JTOCTUKEHHUS TTOCTABIICHHOM 1IeJIU B JESATEIBHOCTH,
COOCTBEHHOM >KM3HU U KM3HU OKPYKAIOIIUX JIFOJIEH, OCHOBBIBASACH HAa COOOpaKEHUSIX
ATUKU U MOpPaJIH;

CIOCOOHOCTH CaMOCTOSTEIBHO MJIAHUPOBATH AJIbTEPHATUBHBIC MYTH JOCTHKCHUS LEJIEH,
OCO3HAHHO BBIOWpaTh HauOonee IPQPEKTUBHBIE CIMOCOOBI peIICHUS Y4YeOHBIX W
MO03HABATEJIbHBIX 33/1a4;

OIICHUBATh PECYpChl, B TOM 4YHUCJIE BpeMs M Jpyrue HeMaTepuajgbHbIE PECYPCHI,
HEO0OXOUMbIE AJIs JOCTUKEHUSI TOCTABJICHHOM 11eJH;

OpraHu30BbIBaTh J(DPEKTUBHBIA IMOUCK PECYPCOB, HEOOXOMUMBIX JUISl JOCTHIKCHUS
MOCTaBIICHHOM LIEJIH;

COTIOCTABJIITH MOJMYUYEHHBIN PE3yJbTAT AEATEILHOCTH C MOCTABIICHHON 3apaHee EJbIo;
YMEHHE COOTHOCUTh CBOM JCHCTBHS C IUJIAHUPYEMBIMU pPE3ylIbTaTaMH, OMPEAeIsiTh
CIOCOOBI IEWCTBUN B paMKax MPEAI0KEHHBIX YCIOBUN U TpeOOBaHMUIA;

YMEHHE OCYLIECTBIISITh KOHTPOJIb MO 00pasily U BHOCUTh HEOOXOAUMBIE KOPPEKTUBHI B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYyallUEeH;

CIIOCOOHOCTh a/ICKBAaTHO OIICHMBATh MPABUIBHOCTh WJIM OIIMOOYHOCTH BBITIOJHEHUS
yueOHOW 3anauu, €€ OOBEKTUBHYK TPYJHOCTh MU COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus;

yMEHUE OIpeAeNiaTh TMOHSATHS, CO3/1aBaTh OOOOIICHHS, YCTaHABIMBATh AaHAJIOTHH,
KIaCCU(UIIUPOBATh, CAMOCTOSITENILHO BBIOMpaTh OCHOBAaHUS W  KPUTEPUU  JUIS
KJaccuukanuu;

YMEHUE YCTAaHABIMBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKHE
paccyXJIeHHs, YMO3aKIIOUeHHUs] (MHIYKTUBHBIC, JEIYKTUBHBICE M 10 aHAJIOTHU) U
BBIBO/IBI;

YMEHHUS CO3/1aBaTh, IPUMEHATH U NMPE0OPA30BBIBATh 3HAKOBO-CHMBOJMYECKUE CPE/ICTBA,
MOJIETIH U CXEMBI JJIsl PelIeHUs] y4eOHbBIX U TO3HABATENbHBIX 3a/1au.

dbopmupoBaHre yueOHOM u OOIIEMOJIb30BATENHCKON KOMIETEHTHOCTH B 0O0JacTH
HCIIOJIb30BaHUS UHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI (MKT-
KOMIIETEHTHOCTH);

NepBOHAYalbHbIE TPEACTaBIeHUS 00 UAEeSIX W O METOJAaX MaTeMaTHKH Kak 00
YHUBEPCATHHOM SI3bIKE HAyKU W TEXHUKH, O CPEJCTBE MOJCIUPOBAHUS SBJICHHUN H
IIPOLIECCOB;

yMEHHE BHUJETh MAaTEMaTHYECKYIO 3a7a9y B KOHTEKCTE MPOOJIEMHON CUTYallud B APYTUX
JUCLHUILIMHAX, B OKpYXKaIolel KU3HU;

MOUCK ¥ HaXOXJIeHHE OO0OOIIEHHBIX CHOCOOOB pEIICHHS 3aaad, B TOM YHCIIE,
OCYIIIECTBIICHUE Pa3BEPHYTOTr0 MH()OPMAIIMOHHOTO MOKWCKA U MOCTAaHOBKA HA €T0 OCHOBE
HOBBIX (y4eOHBIX U IMO3HABATEIIbHBIX) 337124,

KPUTHYECKOE OIICHMBAHUE W MHTEPIpPETUPOBaHHWE HH(OpPMAIMHM C Pa3HBIX MMO3UIIUH,
pacno3HaBaHue U GUKCHPOBAHUE MTPOTHBOPEUHS B MHPOPMAITMOHHBIX HCTOYHHKAX;
MCIIOJIb30BAHUE PA3JIMYHBIX MOJEIBbHO-CXEMATUUECKUX CPEACTB MJisi MPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3€d M OTHONIEHWW, a TaKXe MPOTUBOPEUYUM, BBISBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

HAXO0XJICHHE U MPUBOJ KPUTHUECKUX apTyMEHTOB B OTHOILIEHUU NEHUCTBUN U CYKICHUI
JIPYroro; CHOKOMHOE ¥ pa3yMHOE OTHOILIEHUE K KPUTUUECKUM 3aMEUYaHHSIM B OTHOILIEHUU
COOCTBEHHOTO CYXKJIEHUS, pACCMOTP MX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

11



* BBIXOJ 332 paMKH y4eOHOro mpeaMeTa M OCYHIECTBICHHME LIEJICHANPABICHHOTO IOMCKA
BO3MOXKHOCTEH JUIsl MIMPOKOTO MEepeHoca CPEJICTB U CIIOCOO0B ACHCTBUS;

*  BBICTpaMBaHWE UHAWBUAYAIBHOW 00pa30BaTEIbHON TPACKTOPHH, C YIETOM OIpaHHUYCHUS
CO CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

* YMEHME MEHSATh U yIEPKUBATh Pa3HbIC MTO3ULIUH B [I03HABATEIBHOM IEATEILHOCTH;

* yMEHHUE MOHUMAThb U UCIIOJIb30BaTh MaTeMaTHUYECKHE CPEJICTBA HAIVIAJHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJI WILTIOCTPALMM, HHTEPIIPETALIUN, apTyMEHTALUY;

* yMEHHE BBIABUIaTb THUIOTE3bl IPU PELICHUH Y4YEOHBIX 3afady M I[TOHMMaHUS
HEO00XOIUMMOCTHU UX IIPOBEPKU;

* I[IOHMMaHHE CYIIHOCTH alrOPUTMHUYECKUX NPEANUCAHUM U yMEHHus [eHCTBOBaTh B
COOTBETCTBUHU C IPEIJI0KEHHBIM aJITOPUTMOM;

*  CHOCOOHOCTH IJIAHUPOBATh U OCYILECTBIIATh JESATEIbHOCTh, HAIIPABIEHHYIO HA pEILICHHE
3aJa4 UCCIIEI0BATEIbCKOIO XapaKTepa.

*  pa3BUTHE CIIOCOOHOCTU OCYLIECTBIIATH JI€IOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH,
Tak M CO B3pOCIBIMHM (Kak BHYTpU OOpa3oBaTeNbHOM oOpraHus3alli, TaKk U 3a ee
npefenamu), MoAOUpaTh MapTHEPOB Ul  JEJIOBOM KOMMYHMKALlUM MCXOId U3
CO00paXeHU pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JINYHBIX CUMIIATUI;

* IpU OCYIIECTBICHUU TIPYIIOBOH pPabOThl OBITh KaK PYKOBOJAUTENIEM, TaK U YICHOM
KOMaH/bl B pa3HbIX pOJsX (TeHeparop WAEH, KPUTHK, UCIIOIHUTENb, BBICTYIAIOLIM,
9KCHEPT U T.1.);

* KOOPJIMHUPOBAHHWE U BBHINOJHEHUE PAabOTHI B YCIOBHUSX PEAIbHOIO, BUPTYAJIbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

*  pa3BEpHYTOE, JIOTMYHOE M TOYHOE M3JI0KEHHE CBOEW TOUKHU 3PEHUS C HUCIIOJIb30BAHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCbMEHHBIX) S3bIKOBBIX CPE/ICTB;

* pacrno3HaBaHME KOH(IMKTOTEHHBIX CUTYallMd U MpeNoTBpalieHHe KOHQJIMUKTOB /10 HX
aKTUBHOHM (ha3bl, BHICTpAaUBaHHUE JI€IOBOW U 00pa3oBaTeNbHOM KOMMYHHKALUHU, U30eras
JMYHOCTHBIX OLIEHOYHBIX CYXKJIEHUH.

Mopnyab «Anredpa u Hayajaa MAaTEMATHYECKOI0 AHATTH32)»

® 0CO3HaBaTh 3HAYCHHWE MATEMAaTUYECKONH HAyKH IS PEIICHUS 3a]a4, BO3HUKAIOIINX B
TEOPUH M B TMPAKTHKE, IIUPOTY U B TO K€ BPEMs OTPAaHUYCHHOCTh MPHUMCHEHHS
MaTEMATHYCCKUX METOI0B K aHa.TII/I?;y 1 UCCIICAOBAHHUIO HpOHeCCOB nu HBHCHI/H\/JI B anpone
1 OOIIIECTBE;

e Ha OCHOBE MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepPH30BaTh KPacoTy H
COBEPIIIEHCTBO OKPY’KAIOIIEro MUPA M MIPOM3BEICHUI HCKYCCTBA,

® 0CO3HABaTh 3HAUCHHE MPAKTHKH M BOMPOCOB, BOSHUKAIOIIUX B CAMOW MaTeMaTHKe, JJIs
(GOpMHUPOBaHUS U PA3BUTUS MATEMATUYCCKON HAYKU; UCTOPUIO Pa3BUTHSI MOHATHUS YHCIIA,
CO3JIaHUs MATEMATHYECKOTO aHAJIN3a,;

® 0CO3HaBaThb 3HAYCHUE HJICH, METOJOB M PE3YJIbTaTOB aJreOpbl MU MaTeMaTHYECKOTO
aHayM3a JJIs TIOCTPOCHHS MOJIENIeH PeaibHBIX MPOIECCOB U CUTYAIlMid; YHUBEPCATbHBIM
xapaKTep 3aKOHOB JIOTHUKH MAaTCMAaTHUUYCCKUX paCCY)K)IeHHﬁ, ux HpI/IMeHI/IMOCTB BO BCEX
00JIaCTAX YEJIOBEUYECKOM EATEILHOCTH;

[ ] IIOHUMATh pa3.]'H/I‘-II/Ie Tpe6OBaHHﬁ, Hpe)IT)ﬂBHSIeMI)IX K J0Ka3aTcJibCTBaM B MaTCMAaTHKCE,
€CTCCTBCHHBIX, COITHMAJIBHO—OKOHOMHUYCCKUX U FYMaHI/ITapHBIX HaYKaX, Ha HpaKTI/IKe;

® pa3BUBaTh MPEJCTABICHHE O BEPOSTHOCTHOM XapaKTepe pa3jIMYHbIX MPOIECCOB H
3aKOHOMEPHOCTEH OKPYIKAIOIIEro MHpa,

[ ] HUCIIOJIB30BaTh OCHOBHBIC MCTOABI A0Ka3aTCIbCTBA, HpOBO,Z[I/ITI: J0Ka3aTreiIbCTBO H
BBIITIOJIHATH OHpOBep)KeHI/Ie;

e [IPUMCHSATH OCHOBHBIC METO/IbI PEIIICHHUS] MATEMAaTUYECKUX 3a7ad,
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IPUMEHATH TPOCTEUINE IMPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPHU PELICHUN MaTEMaTHYECKUX 3aa4;

NI0JIb30BaThCsl MPUKIIAJHBIMUA IPOrpaMMaMU M NPOrpaMMaMH CHUMBOJIBHBIX BBIYMCIEHUIN
JUISL HCCIIEIOBAHUSI MAaTEMAaTHUECKIX OOBEKTOB;

MMETBH NPEICTABIICHUE O BKJIAJE BBIJAIOUINXCA MaTEMAaTUKOB B Pa3BUTHE HAYKH;
IIOHMMATb POJIb MATEMATUKHU B pa3BuTuu Poccun;

CBOOOJHO ONEpUpOBaTh IOHATHAMM: YpPaBHEHUE, HEPABEHCTBO, PaBHOCUIIbHBIC
YPaBHEHHUs U HEPABEHCTBA, YPABHEHUE, ABIIAIOLIEECS CIEIACTBUEM IPYIOro ypaBHEHUS,
YpaBHEHHs, PABHOCUJIbHBIE HA MHOXKECTBE, PABHOCUJIbHBIE TPEOOPa30BaHNsl YPAaBHEHUI;
pelaTh pa3Hble BUAbl YPABHEHUI U HEPABEHCTB U UX CUCTEM;

OBJIQIETh OCHOBHBIMH THIIAMU [OKa3aTEIbHbIX, JOrapUPMHUUECKHUX YpPAaBHECHUH U
HEPABEHCTB U CTAHJAPTHBIMU METOAAMM UX PEIICHUM U NPUMEHATh UX IPU PELLICHUU
3ajad4;

NOHMMATh CMBICI TEOPEM O PAaBHOCWIIBHBIX W HEPAaBHOCWJIBHBIX HpeoOpa3zoBaHUSIX
YpaBHEHUN U YMETh UX JJOKa3bIBaTh;

BJIAJ€Th METOJIaMH pEIIECHUs ypaBHEHUMH, HEPaBEHCTB U UX CHUCTEM, YMETb BbIOHMpATh
METOJ1 peleHHs U 00OCHOBBIBATh CBOM BBIOOD;

HCIIOJIb30BaTh METOJl MHTEPBAJIOB Ui PEIICHHUsS HEPAaBEHCTB, B TOM 4HCIE APOOHO-
palMOHAFHBIX U BKIIOYAIOLINX B CE0s1 HPPALMOHAIBHBIE BEIPAKCHUS;

pewiath anredpanyecKkue ypaBHEHUS U HEPAaBEHCTBA M UX CHUCTEMbl C IapameTpamu
areOpanyeckuM U rpauueckuM MeTOJaMu;

CBOOOJHO HCIIOJIb30BAaTh TOXKJ/IECTBEHHBIE MpeoOpa3oBaHUs IPU PELIEHUH YpaBHEHUH U
CHUCTEM ypaBHECHUH;

BJIAJCTh MOHATHSAMM IOKa3zaTelbHass (YHKLHSA, SKCIOHEHTA; CTPOUTh MX rpaduku U
YMETb IPUMEHATH CBOWCTBA NOKA3aTeNbHON (YHKIIMH NIPU PELICHUH 3a]1aY;

BJIAJIETh MOHATHEM JIoTapupmuyeckast pyHKIUS; CTPOUTH €€ rpaduK U yMeTh IPUMEHSTh
cBo¥cTBA Jorapu(pMUIecKoil pyHKIIUH MTPHU PEeLLICHUHN 3a/ay;

IPUMEHSTH [IPU PEIICHNH 3a]a4 IpeoOpa3oBanus rpadukoB QyHKIUIT;

CTPOUTH IpapuKU U MPUMEHSTH K PELIEHUIO 3aj1a4, B TOM YHCJIIE C TapaMeTPOM;

BJIQ/IETh NOHATUSIMHU I1epBO0OpazHas QyHKIHUs, ONIpeAeICHHBIA HHTETpall;

npuMeHsITh TeopeMy HproToHa—JIeliOHMIIa 1 ee cleCTBUS IS peLIeHUs 3a/1a4;

BJIaJIETh OCHOBHBIMU MOHATHSAMU KOMOMHATOPUKU U YMETh UX MIPUMEHSATH IIPU PELICHUN
3az1ay;

MMETh MPECTaBICHNE 00 OCHOBAX TEOPHUH BEPOATHOCTEH;

ONEepUpPOBaTh TMOHATUSAMU: YaCTOTa M BEPOSITHOCTh COOBITUS, CyMMa U NPOHU3BEICHHE
BEPOSATHOCTEH, BEIUNCISATH BEPOSTHOCTU COOBITUI HA OCHOBE MOJCUETa YUCIIa UCXO/IOB;
ONEpUpPOBATH OCHOBHBIMH ONMCATENBHBIMU XapaKTEepPUCTHKAMM YHCIOBOIO Habopa,
MOHSTHEM I'eHepallbHasi COBOKYITHOCTh U BBIOOPKO U3 Hee;

UMETh IIPEJCTaBICHUE O MAWCKPETHBIX U HENPEPBIBHBIX CIy4YaWHBIX BEJIMYMHAX U
pacupeneneHusax, O HE3aBUCUMOCTHU CIIy4YalHbIX BEJIMYUH;

MMETh TIPEJICTABICHHE O MAaTEMaTUYECKOM OXUJAHUU M JMCHEPCHH CIIydailHbIX
BEJINYUH;

UMETBH IIPEACTABICHUE O COBMECTHBIX PACIIPEICIICHUAX CIyYalHbIX BEJIMYNH;

NOHUMAaTh CYThb 3aKOHAa OOJBIIMX YHCEI M BBIOOPOYHOTO METOAA H3MEPEHUS
BEPOSITHOCTEM;

UMETh MPEACTAaBICHUE O HOPMAJIBHOM pAaclpelclieHUd M IMPHUMEpPax HOPMAIBHO
pacnpeneIeHHBIX CIIy4allHbIX BEJIUYHH;

MMETBH NIPEACTABICHUE O KOPPEIALUH CIIy4alHbIX BEJIUYMH;

pelaTh pa3Hble 3aJa4X MOBBIIIEHHONW TPYAHOCTH;
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aHaATM3UpPOBaTh YCJIOBUE 3a/a4yM, BBHIOMpATh ONTHUMAJIBHBIA METOJ pEIICHUs 3a/JauH,
paccMaTpuBasl pa3jIuyHble METObL;

CTPOUTb MOJIENb PEUIEHMs 3a7add, IPOBOAMUTH JIOKA3aTEIbHBIE PACCYKIEHUS IIPU
pEILIEHNN 3a]a4H;

pemate 3amaud, TpeOyrouye mepedopa BapUaHTOB, MPOBEPKH YCIOBHM, BbIOOpa
ONTUMAIBHOI'O PE3yJbTaTa;

AQHIN3UPOBATh U MHTEPIPETUPOBATH IIOJIyUEHHBIE PELIEHHS B KOHTEKCTE YCIIOBUS
3aJa4u, BHIOMPATh PELICHHS, He TPOTHBOPEYAINE KOHTEKCTY;

NEPEeBOJUTH MPHU PEIICHUHU 3a7aud MHGOpPMAIUI0 U3 OJHOW (OPMBI 3alUCU B JIPYTYIO,

UCTIONB3YS MPU HEOOXOJUMOCTH CXEMBI, TaOIHIIbI, TPAapHUKH, THATPAMMBI.

BbinyckHUK Hay4umca:

pa3BUTh NPEICTABICHWE O YHCIE€ M YHUCIOBBIX CHUCTEMAaX OT HaTypaJlbHbIX J10
JEHCTBUTENBHBIX YHCET; O POJIM BBIYMCIECHUH B UEIIOBEYECKOM MPAKTHUKE;

CBOOOJHO  BBIMOJNHATH  TOXAECTBEHHBIE IPEOOpa30BaHHUA  JIOTAPUPMHUUECKUX |
CTENIEHHbIX BBIPAKEHUM;

CBOOOJHO ONpeAesnsaTb TUI M BbBIOMpaTb METOJ pEUICHUs IOKa3aTelIbHbIX U
JOrapu(pMHUUECKUX YpaBHEHHH © HEPABEHCTB, HPPALMOHAIBHBIX YpaBHEHUH W
HEPABEHCTB, UX CUCTEM;

CBOOOJIHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;

pelaTe OCHOBHBIE TUIIbI YPABHEHUI U HEPABEHCTB C [1ApaMETPaMU;

OTIepPHPOBATH TOHSATHEM IEPBOOOPA3HON (DYHKIIMHU JJISl pEIICHUS 3a/1a4;

OBJIAJIETh OCHOBHBIMM cCBeleHUsMU 00 uHrerpaise Hploorona—JleliOnuna u ero
IPOCTEHIINX MPUMEHEHUSIX;

YMETh BBINOJIHATh NPUOIMKEHHBbIE BBIYMCICHHUS (METOABI pEIIeHUs YpaBHEHUH,
BBIYHCIICHUSI OTIPEACIICHHOTO UHTETpalia);

YMETb MIPUMEHSATH NPUIIOKEHUE TPOU3BOJHON U OIPENEICHHOIO UHTETpala K PELICHUIO
3a/1a4 €CTECTBO3HAHUS;

UMETh TPEACTABIEHUE O CTATHCTUYECKUX THMIOTE3aX M IPOBEPKE CTAaTUCTHUYECKOMN
TUIIOTE3bl, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAYMMOCTH;

UMETh MPEJCTABIEHNE O KOAUPOBAHUH, IBOMYHON 3aIIMCH, TBOMYHOM JIEPEBE;

BJIa/IETh OCHOBHBIMHM TMOHSATUSMU TeopuH rpados (rpad, BepiinHa, peOpo, CTENEHb
BEpILUHBI, TyTh B rpade) u yMeTh NPUMEHATh UX MPHU PELICHUH 3a/1a4;

MMETH MPECTABIEHUE O JEPEBbIX U YMETh IIPUMEHSATDH IIPU PEILICHUU 3a7ay;

BIAQ/IETh TOHATHEM CBSA3HOCTh W YMETh IPUMEHATH KOMIIOHEHTHI CBS3HOCTH IIpH
pEIIEHNN 3a/]a4;

YMETb OCYLIECTBIIATH MyTH 110 pedpam, 00X0/1bl pedep U BepluH rpada;

MMETh TPEJCTaBICHUE O BHIOOPOUYHOM KOIDPUIMEHTE KOPPEIAlNA | JIMHEWHOU
perpeccuy;

UMETh TPEACTABIEHUE O CTAaTHUCTUYECKUX THUIOTE3aX M IPOBEPKE CTaTHCTUYECKOU
TUIOTE3bl, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAYNMOCTH;

UMETH MPEICTABICHUE O CBA3M SMIIMPUUECKUX U TEOPETUUECKUX paclpeaeeHUN;

MMETH MPECTABIEHUE O KOAUPOBAHUY, IBOMYHON 3aIIMCH, JBOMYHOM JIEPEBE;

BIAJCTh IIOHATHEM CBSA3HOCTh M YMETh IIPUMEHATH KOMIIOHEHTBI CBS3HOCTH IIPH
peIIeHnN 3a1ay.
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BoInycKHUK noay4yum 803MOMHOCMb HAy4YUmMeoCA:

® JI0Ka3aTEIbHBIX PACCYKJICHUM B CUTYyalUsAX ITOBCEIHEBHOM XKU3HM, IIPU PELICHUH 3a1a4
U3 Ipyrux MpeIMETOB;

® COCTaBJICHHUA W PCIICHUS YPaBHEHUH, HEPABEHCTB, MX CHCTEM IpU PEIICHHH 3ahad
Jpyrux y4yeOHBIX MPEAMETOB;

e BBIIOJIHEHUS OLIEHKM IPaBIONOA00Us pPE3yabTaTOB, IIOJYyYaeMbIX IPU pEIICHUU
pa3IMYHBIX YpaBHEHUI, HEPABEHCTB M UX CHCTEM IPH PEUICHUH 3a/1a4 APYTHX Y4eOHBIX
IIPEIMETOB;

® COCTAaBJICHMS M PEIICHUS YPaBHEHUW UM HEPABEHCTB C IIapaMeTpaMu IPH PEIICHUU 3a1ad
JpYrux y4eOHBIX MPEAMETOB;

®  HCIIOJIB30BAHMSI IPOIPAMMHBIX CPEJCTB IIPU PEIICHUN OTACIBHBIX KJIACCOB YPAaBHEHUH U
HEPABEHCTB;

® 3alllUCH, CPAaBHEHMs, OKpPYIVICHHs YHCIOBBIX [JAHHBIX pEaJbHBIX BEIWYHMH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

e ompejeneHus Mo rpadukaM U UCHOJIb30BAHUS IIPU PEILICHUs MPUKIAIHBIX 3a/1a4 CBOMCTB
peaIbHBIX MPOLIECCOB W 3aBUCUMOCTEH (HauOOJbIIME M HAWMEHbLIME 3HAYEHUS,
IPOMEXYTKM BO3pacTaHusi U yObIBaHUSA (YHKIMH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
ACHUMITOThI, TOUKH Ilepernda, nepuos u T.11.);

e ompeneneHus 1o rpapukaM MPOCTEHIINX XapaKTEPUCTUK MEPUOJUYECKUX MPOLECCOB B
0610JI0THH, SKOHOMHUKE, MYy3bIKE, PAJHOCBA3H U JIp. (aMIIUTYa, IEPUOA U T.I1.);

® UHTEPHPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKON CUTYAlUH;

e pelleHUs NPUKIATHBIX 3aJa4 U3 Ouosoruu, (U3MKU, XUMHUH, SKOHOMHMKU U JIPYTHUX
IIPEMETOB, CBS3aHHBIX c HCCIIEIOBAHUEM XapaKTEPUCTUK IIPOLIECCOB;
MHTEPIPETUPOBAHUS MTOJTYYECHHBIX PE3YJIBTATOB;

® [IPAaKTUYECKUX pacyeToB Mo (opmynaM, C HCHOIb30BaHUEM IIPH HEOOXOAMMOCTHU

CIIPAaBOYHBIX MAaTEPUAIIOB, KAJIBKYJIATOPAa, KOMIIBIOTEPA;

MIOCTPOEHHUS U UCCIIEOBAHNS IPOCTENIINX MAaTEMATUYECKUX MOJEIIEH;

BBIYUCIICHUSI UM OLICHUBAHUS BEPOATHOCTH COOBITUH B peaIbHOM KHU3HH;

BBIOOpA TTOIXOSIIETO METO/IA TIPEACTABICHHS M 00pabOTKH TaHHBIX;

OIMCAHUS U UCCIIEOBAHUS C IIOMOIIBIO N3yYaeMbIX ITOHATUN PEAIBHBIX 3aBUCUMOCTEN;

MHTEPIPETALNHN PE3YIbTATOB PEIIECHUS 3a7a4 C Y4eTOM OTPAHWYEHUH, CBS3AHHBIX C

pealbHBIMU CBOWCTBAMH PACCMAaTPUBAEMBIX IIPOLIECCOB U SIBJICHHUI;

® pEILIeHHs TeOMETPUUYECKHX, (PU3NYECKUX, DKOHOMUUYECKUX U JAPYIUX MPUKIIAJHBIX 3a/a4,
B TOM YHCJIE C UCTIOIb30BAaHUEM NPU HEOOXOAMMOCTH CIIPAaBOYHBIX MaTEPHUAJIOB.

Monyab «I'eomerpus»

e [IOHMMAaTh 3HAYEHHE TE€OMETPUHM JUIsI PELIEHUS 3a]ad, BO3HMKAIOUIMX B TEOPHUM U B
MIPAKTUKE; MIMPOTY NPUMEHEHUS T€OMETPUUECKUX 3HAHUM K aHAINW3Y U UCCIIEJOBAHUIO
peasibHbIX MPEIMETOB U SBJIEHUH B MPUPOJE U OOIIECTBE;

® [IOHMMAaTh 3HAYEHUE NPAKTUKU U BOIPOCOB, BO3HUKAIOIIMX B CAMOW T€OMETPUH, IS
(dbopMHpOBaHUS U pa3BUTHsI TEOMETPUH KaK MaTeMaTHYeCKON HAYKH;

® UMEThb NPEACTABIECHUS O BO3MOXHOCTH T'€OMETPHUM JJIi ONMHUCAHMS CBOMCTB peajbHBIX
MPEIMETOB U UX B3aUMHOT'O PACIOJIOKEHUS;

e O0CO3HaBaThb pOJb AaKCHOMaTUKH B  TE€OMETPUH; BO3MOYKHOCTb  IIOCTPOEHUS
TFEOMETPUUECKUX TEOpUM Ha aKCMOMAaTHYECKOH OCHOBE; 3HAUEHHME AKCMOMATUKM IS
JApyrux obnacteil 3HaHUS U U1 IPAKTUKH;
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pa3nuyath TpeOOBaHUs, MpPEABbSABISEMble K JO0Ka3aTelbCTBAaM B T€OMETPHH, ajireodpe,
€CTECTBEHHbIX, COLMAIbBHO—KOHOMUYECKUX 1 T'YMaHUTApPHbBIX HAyKaX, Ha IPaKTHUKE;
BJIAQJ€Th TE€OMETPUYECKUMHU IIOHATUAMM IIPU PEIIEHUU 3aJa4 U IPOBEIACHUU
MaTEMaTUYECKUX PacCyKICHUI;

CaMOCTOSITENIbHO (DOPMYyIUpPOBaTh ONPEAETICHUS TI'€OMETPHUUECKUX (Uryp, BbLIBUTAThH
TUIIOTE3bl O HOBBIX CBOMCTBAaX M IPU3HAKAaX I€OMETPUYECKUX (UIyp U O0OOCHOBBIBATH
WIN ONPOBEprarh Mx, 00001IaTh WM KOHKPETU3UPOBATh Pe3yJIbTaThl HA HOBBIX KiIaccax
¢Guryp, NpoBOAUTh B HECIOXHBIX ClydyasX KiIacCU(pUKAU (QUIyp MO pa3IMyHbIM
OCHOBaHUSIM;

UCCIIeIOBaTh YEPTEXH, BKIItOYasi KOMOMHALUU (UTyp, U3BJIEKaTh, HHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HHPOPMALINIO, IPEACTABICHHYIO Ha YepTexkax;

pemaTrh 3aJaud FeOMETPUYECKOr0 COAEpKAHMS, B TOM 4MCIE B CUTyalHUsAX, KOrja
QITOPUTM pEUICHUs HE CIEeNyeT SBHO M3 YCIIOBHS, BBINOJHATH HEOOXOAWMBIC IS
pelieHusT  3aJa4d  JIONOJIHUTENIbHBIE  IOCTPOCHMs, HCCIIEAOBaTh  BO3MOXHOCTb
IPUMEHEHHUS TeopeM U popMyJI JUIs peleHMs 3a/1a4;

yMeTb (OPMYJIMPOBATh U JOKa3bIBaTh T€OMETPUUYECKHE YTBEPKIACHHUS;

BJIAJICTh MOHATUAMH BEKTOPbI U UX KOOPAUHATHI;

YMETb BBIIIOJIHATH ONEpaI HaJl BEKTOPaMU;

MCIIOJIb30BaTh CKAISIPHOE NPOU3BEAECHNE BEKTOPOB IIPH PELICHUHU 33/1a4;

NPUMEHSTh ypaBHEHHE IUIOCKOCTH, (OPMYIy PACCTOSHUS MEXAY TOYKaMH, YpaBHEHHE
cdepsl IpU pellIeHUH 3aj1ay;

IPUMEHATh BEKTOPBI U METOJI KOOPAMHAT B IPOCTPAHCTBE MPH PEIICHUH 3a/1a4;

BJIAJCTh MOHATUAMHU Tella BpalleHus (LUMIMHIpP, KOHYC, ap U cdepa), UX CEUEHUS U
YMETb IPUMEHSTh UX [IPU PELICHUHU 3a/1ay;

BJIQ/IETh MOHATHSAMHU KacaTelIbHbIE MpPSMbIE U IUIOCKOCTH M YMETh NPHUMEHSTHh U3 IpU
pEILLIEHNN 3a/]a4;

UMETh MPEACTABIEHUS O BIIMCAHHBIX M OMMCAHHBIX cepax U yMETh MPUMEHATh UX MPU
pEILIeHNH 3a/1a4;

BJIAJICTh MOHATUAMHU 00BEM, 00BEMbl MHOTOTPAHHUKOB, TEJ BPALLCHUs] U IPUMEHSATh UX
IIPY PELICHNN 33/]a4;

UMETh TPEACTABIEHUE O pa3BEepTKE MWIMHAPAa U KOHYCa, IUIOMAAN IOBEPXHOCTH
LWIMH]Ipa U KOHYCa, YMETh IPUMEHSTh UX NP PELICHUH 3a]1ay;

UMETb MPEJCTaBICHUE O TUIOIAAHN c(epbl U YMETh IPUMEHSTh €r0 MPH PeLICHUH 3ajay;
YMETh pelIaTh 337a4i Ha KOMOMHAIIMY MHOTOI'PaHHUKOB U TEJ BPaILLlCHHS;

UMETh MpEeJCTaBIeHHE O NOJOOMM B HPOCTPAHCTBE M YMETh pellaTh 3a7ayd Ha
OTHOIIeHHE 00BEMOB U ILIOLIa/Iel MOBEPXHOCTEN MOJOOHBIX QUTYD.

Bbmycmum Haywumcs:

OPUMEHSATH MPU PELICHUH 33734 (POPMYITy pacCTOSIHUS OT TOUYKH JI0 TNIOCKOCTH;
BJIQJIETh Pa3HBIMU CIOCOOAMM 3a/laHUsl YPAaBHEHUS MPSIMOW U YMETh MPUMEHATh UX MPU
pEeIIeHNH 3a/]a4;
HaXOJHUTh PACCTOSHUE MEXAY CKPEIIMBAIOIIMMUCS NPSAMBIMH, 3a/laHHBIMU B CUCTEME
KOOp/IHAT;
IPUMEHATH NPU PEIIECHUH 33]1a4 M J0Ka3aTeIbCTBE TEOPEM BEKTOPHBIH METOJ U METOA
KOOp/IHAT;
UMETh MPEACTABIECHUE O JABW)KEHHUAX B IIPOCTPAHCTBE: MapajlIeIbHOM IIEPEHOCE,
CUMMETPUN  OTHOCHUTEIBHO  IUIOCKOCTH, LEHTPaJlbHOW CHUMMETPUH, IOBOPOTE
OTHOCHUTENIBHO MpPSIMOM, BHUHTOBOW CHUMMETPHHM, YMETh NPUMEHATh MX MPHU PELICHUU
3azay;
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UMETh MPEJCTaBICHUs 0 MpeoOpa3oBaHUM 1M0100Us, TOMOTETUH U YMETh MPUMEHATh MX
IpU PELIeHNH 3a/1a4;

MMETh NPEJCTABJICHUE O HUIMHIPUUECKUX U KOHUUECKUX CEUCHUSX;

UMETh NPEACTaBICHUE O Kacarommxcs chepax U KOMOMHALIMM TeNl BpAIIECHUS U YMETh
IPUMEHSTH UX NIPU PELICHUU 3a/1a4;

HaxXoauTh OO0BEM MapajuleNeNuIeaa M TeTpasApa, 3aJaHHBIX KOOpPAMHATAMU CBOMX
BEpILUH;

UMETh NpeACTaBlIeHHEe 00 akcuomax oObema, HpUMEHATb (opMyasl 00BEMOB
IOPSAMOYTOJIBHOTO Mapajuiesienunesa, Ipu3Mbl U MUpPaMHJIbl, TETpadpa NpU pelIeHUH
3ajad;

IPUMEHSATh TEOPEMbI 00 OTHOILEHUSAX 00BEMOB IIPH PEILIEHUH 33/a4;

OPUMEHATh HMHTErpall JUIs BBIYMCICHHUS OOBEMOB M TIOBEPXHOCTEH TeN BpallCHHS,
BBIYMCIICHUSI IIJIOLIAIU chepruecKoro nosica 1 oobema 1apoBoro ciosi;

YMETb IPUMEHATH POPMYJIbl 00BEMOB IPU PEILICHUU 3ajay;

YMETh pelIaTh 33a4M Ha IIOCKOCTH METOJJaMU CTEPEOMETPUH.

BbInyCKHUK Moay4um 603MOXHOCMb HAy4UMbCA:

ONMCAHUS PEAJIbHBIX CUTYalMil Ha A3bIKE FEOMETPUH;

pelIeHHs NPAaKTUYECKUX 3a]ay, CBA3aHHBIX C HAXOXKICHHUEM I'€OMETPUYECKUX BEIUYUH
(ucronb3ys pU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUUYECKUE CPECTBA);

INOCTPOCHUH TE€OMETPUYECKMMHM HWHCTPYMEHTaMU (JIMHEWKa, YroJbHUK, LUPKYIb,
TPaHCIIOPTHD);

COCTaBJICHUSI C MCIOJIb30BAaHUEM CBOWCTB TI'E€OMETPUUYECKUX (UTYp MaTeMaTHYeCKUX
MoJeIed g peleHus 3ajad IPaKTUYECKOro XapakTepa M 3aJad M3 CMEXHBIX
JUCLUIUINH, UCCIEA0BAaHUS MTOJIyYEHHBIX MOJIETIEH U MHTEPIIPETALIMU PE3YIIbTATA.

Coaep:xkanue yueOHOro npeamera

10 xaace
(136 yacoB)

IMoBTOpenue matepuana 7-9 kiaaccos (3 yaca)

I'maBa 1. IloBTopenue u pacmmpenue ceeaeHuii o pynkunu (11 yacon)
Haubonbmee n HauMmeHbliee 3HayeHUs (yHKUIUU. UYETHBIE U HEUETHBIE (DYHKIIHU.

[Toctpoenue rpadukoB (yHKIMHA C MOMOILIBIO T€OMETpUUYECKHX MpeoOpazoBaHuil. OOparHas
¢byukus. PaBHOCHIIbHBIE ypaBHEHUS M HEpaBEHCTBA. MeTo1 MHTEpBAaJIOB.

I'naBa 1. Beenenue B crepeomerpuio (8 yacoB)
OCHOBHBIE TOHSTHS CTEPEOMETPHUU. AKCHOMBI cTepeomerpur. CIEICTBHSA W3 aKCHOM

crepeomerpun. [IpoctpancTBennsie ¢urypbl. HavyanbHble TIpeiCcTaBICHUs] O MHOTOTpaHHUKAX.
Merton ceuennii.

I'naBa 2. Crenennas ¢pynkuus (17 gacon)
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CrenenHass (QpyHKIMS C HaTypajlbHBIM Moka3ateneM. CreneHHas (YHKLIUS C IETbIM

nokazareneMm. OnpeseneHne KOpHs 71 — o crenenn. OyHkuus y = VX . CBoiicTBa KOpHS 1 — Oi
crenenu. OnpeneneHre U CBOMCTBA CTENEHH C pallMOHAIBHBIM MoKa3aTesneMm. UppalronanbHbie
ypaBHEHUA. MeToJ paBHOCWIBHBIX MPEOOpa3OBaHUN ISl  pEHIeHHS UPPALUOHAIBHBIX
ypaBHeHUI. ppanroHanbHble HEPABEHCTBA.

I'nasa 2. [lapajuieabHocTh B ipocTpancTe (15 yacoB)
B3aumHoe pacnonoxenue JByX MpsMBIX B mpoctpaHcTBe. [lapamienbHOCTh MpsMONW U
wiockoctu. [lapamnenbHOCTh  TWIOCKOCTEH. I[IpeoOpazoBanus ¢uryp B  TPOCTPAHCTBE.
[TapannensHoe mpoekTupoBanue. CpoeKTUPYEM Ha MIOCKOCTb.

I'nasa 3: Tpuronomerpuueckue pynkiuu (23 gaca).

Pamuannas mepa yria. Tpuronomerpudeckue QyHKIMH YUCIOBOTO apryMeHTa. 3HAKU
3HAYCHUH TPUTOHOMETpUYEeCKHX (YHKIUH. UETHOCTh M HEYETHOCTh TPUTOHOMETPUYECCKHUX
¢ynkuui. Ilepumonuueckue ¢ynkumu. CpoiictBa W rpaduku (yHKIHMHA y = Sin X, Y = COS X.
Cpoiictea u rTpaduku  ¢(yHKIMA Y =tgX,y =CtgX. OCHOBHBIE = COOTHOIICHHUS  MEXIY

TPUTOHOMETPHUYECKUMH (DYHKIMSIMA OJHOTO W TOTO K€ aprymeHTa. OOpMyINbl CIOKCHHS.
®opmyinel npuBesneHus. PopMyibl JBOWHOTO M IMOJIOBMHHOTO yrioB. Cymma M pa3HOCTh
cuHycoB (KocuHycOB). Dopmynbsl mpeoOpa3oBaHUs MPOU3BEACHUS TPUTOHOMETPUUYECKHUX
byHKIM B cymMmMmYy.

I'naBa 3. IlepneHauKyJIsApHOCTH B pocTpaHcTBe (19 yacos)
Yron Mexay HpsMbIMH B IpocTpaHcTBe. [lepneHIuKymnspHOCTb MNPSAMOM U  IMIJIOCKOCTH.
Ilepienaukynsap v HakioHHasd. TeopeMa O TPEX NEPHNEHIMKYJAPAX. YTOJI MEXKIY NPSIMON U
IUIOCKOCTBIO. JIBYrpaHHBIA yros. Yroia Mexay IUIOCKocTsAMH. [lmomans OpTOroHaJIbHON
IIPOEKIIMA MHOTOYTrOJIbHUKA. «CTEPEOMETPUUECKOE» PACTIONOKEHHUE IBYX MPSIMBIX.

I'naBa 4: Tpuronomerpuyeckue ypaBHeHusi 1 HepaBeHcTBa (13 yacoB).

Vpaeuenue C0S X=b. YpaBuenue Sin X=b. VpaBuenus tg x=b u ctg x=b. Oynkimn
y=arccos x, y=arcsin x, y=arctg x m y=arcctg X. TpuroHoMeTpHuYecKHe YpaBHCHWS,
cBOJAIIMECS K anreOpamdeckuM. PerieHue TpUTOHOMETPUYECKMX YpPaBHEHHUH METOJIOM
pa3yIoKEHUS HAa MHOXKUTENU. Permenne npocTelnmx TPUrOoHOMETPUIECKAX HEPABEHCTB.

I'nasa 5: IIpousBoaHas u eé npuMeHeHue (22 4acoB.).

[IpencraBnenue o npenene GyHKIUU B TOUKE M O HEMPEPHIBHOCTU (PYHKLIMU B TOUKE.
3amaya 0 MTHOBEHHOM CKOPOCTH M KacaTelbHOU K rpaduky ¢yHkuuu. IToHsATHE MPOU3BOAHOM,
IIpaBuna BBIYMCIIEHHMS NPOM3BOAHBIX. YpaBHEHUE KacaTenbHOW. [Ipu3Haku Bo3pacTaHus u
yObiBaHus ¢yHKUMU. Toukum »dkcTpemyma ¢GyHKIMH. [IpuMeHeHue MPOU3BOAHOM mpu
HaXOX/JICHWH HauOoNbIIEro M HauMeHbllero 3HadeHuil @ynkuuu. Iloctpoenue rpadukos

GyHKUIUH.

I'naBa 4. Muororpannuxu (12 yaco)
IIpuzma. [lapamrenenunen. Ilupammpa. VYceuéHHas nmpamupa. [lnaToHOBBI — Tena.
I'eomeTpuyeckoe telno.

IMoBTOpenue (1 - 3 yaca)

VYrpaxHeHus i MOBTOPEHUSI Kypca anreOpbl MU Hadaal MareMarndeckoro ananmmsa 10 kiacca.
AKCHOMBI CTEpeOMETpUHM M UX caeactBus. llapamienbHOCTh TPAMBIX U IUIOCKOCTEH.
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[leprieHAUKYIAPHOCTh TPSAMBIX H  IJIOCKOcTedl. MuororpanHuku. Ilmomamu OGOKOBBIX
MIOBEPXHOCTEN MTPU3MBI U TUPAMUJIBI.

11 kaacc
(136 gacos)

IloBTOpenue matepuasna 10 kiaacca (3 yaca)

I'nasa 1: [loka3zareabHas u Jorapupmudeckass Gynkuum (28 yacos)
Crenenb ¢ TPOU3BOJIBHBIM JCHCTBUTEIBHBIM TOKa3zareneM. [lokasarenbHas (QyHKIHS.
[TokazatenbHble ypaBHeHHs. I[loka3arenbHble HepaBeHcTBa.  Jlorapupm u ero cBoiicTsa.
Jlorapudmmueckas GyHKIHS U ee cBoicTBa. Jlorapupmuueckue ypaBHenus. Jlorapummueckue
HepaBeHCTBa. [Ipon3BoIHBIE MTOKA3aTENBHOM U JIOTapUPMHUIECKOH (HDyHKIUI.

I'aasa 1. KoopaunaTsl 1 BeKTOpbI B mpocTpancTse (15 yacos)

JlexapToBbI KOOPAMHATHI B MPOCTpaHCTBE. BekTophl B mpocTpaHcTBe. CloKEHHUE U
BBIUMTAaHUE BEKTOPOB. Y MHOKEHHE BeKTOpa Ha yncio. ['omoTeTus. CkansipHOE MPOU3BEACHUE
BEKTOPOB. ['eomMeTpruyeckoe MECTO TOUEK ITPOCTPAHCTBA. Y PABHEHUE IIIIOCKOCTH.
YeTbIpEXMEpHBIH KyO

I'aaBa 2: Unterpan u ero npumenerue (11 gacos).
[TepBooOpaznas. [IpaBuna HaxoxaeHus: nepBooOpazHou. [lmomans KpUBOJIMHEMHON Tpameuu.
OnpenenéHublil nHTErpasn. Berancnenue o6beMoB Tell.

I'naBa 2. Tena Bpamenus (26 4yacos)
[Mununanap. KomOnnanuu nunusaapa u npusMsl. Konyce. ¥Yceuénnsiit konyc. KomOunamm konyca
u iupamuiel. Cepa u map. YpaBHeHue cepsl. B3anmuoe pacnonoxeHue cepsl U IIOCKOCTH.
MHOrorpaHHUKH, BIMCaHHbIE B cdepy. MHOTOrpaHHHMKH, OIMCAHHBIE OKOJO CQephl.
KomOuHnamu nunuHapa u cepsl, KOHyca U cephl.

I'naBa 3: DinemenTbl KoMOuHaTOpUKU. BuHoM HbroToHa (7 yacoB).
Meton marematudeckot uaaykuuu. [lepectanoBku. Pasmemenus. Coueranusi (KOMOMHAIIHH).
bunom HrroTona.

I'naBa 4: DemeHTHI TeOpHHU BeposiTHOcTel (9 yacoB)
Oneparuu  Haag COOBITHUSIMU. 3aBHCHMBbIE W He3aBUCHMBbIE coObITHS. Cxema bepHymu.
CrnydaiiHble BETMYUHBI U UX XapaKTEPUCTUKU

I'naBa 3. O6bémsl Teu. [Ltomans cdepsnl (14 yacos)
O6béM Tena. @opMyIibl 1715 BEIUMCICHUS 00bEMa pu3Mbl. DOpMYIIbI sl BEIYUCIEHUS 00BbEMOB
nupamMuabl 1 yceu€HHol nupamuel. O0bEMBI Ten BpameHus. [lnomans ceprl. OnpeneneHue

MUHKOBCKOTO

IMoBTOpenue (26 yacos)
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TemaTnveckoe IIIAHUPOBAHUE

10 knace
Ne Tema KoJu-Bo yacos
n/n
ITOBTOPEHUE MATEPHAJIA 7-9 KIIACCOB 3
1 Anrebpanueckue 1poou 1
2 VYnpouieHne BbIpaXXeHUH, coaepKalx KBaJpaTHble KOPHU 1
3 Pemenne ypaBHenuil. Penenue HepaBeHCTB 1
I'nasa 1: IOBTOPEHUE U PACIIUPEHUE 11
CBEJIEHWH O ®YHKIIUH
4 Haubonbiiee u HanMeHblIee 3Ha4eHUs PYHKIUU 1
S) UYETHble ¥ HEYETHBIE PYHKINU 1
6 [Toctpoenue rpadukoB GyHKIMI C TOMOIIBIO reoMeTprudeckux | 1
npeoOpa3oBaHMA
7 OO6parHas pyHKIUS 1
8 Cmapmogulii KOHMpPOJb 1
9 I'padux oOpaTHON GyHKINU 1
10 PaBHOCUIIbHBIE YpaBHEHHS 1
11 PaBHOCHIIBHBIC HEPABEHCTBA 1
12 Meroa UHTEpBAJIOB 1
13 Konmponvnas paboma Nel. « Dynxyuuy 1
I'nasa 1: BBEAEHUE B CTEPEOMETPHUIO 8
14 OCHOBHBIE NOHATHUS CTEPEOMETPUHI 1
15 AKCHOMBI CTEPEOMETPUHN 1
16 CrnencTBysl U3 aKCMOM CTEPEOMETPUU 1
17 IIpuMeHeHne akCHOM CTEPEOMETPHUM U MX CIEACTBUI 1
18 [IpocTpaHcTBEHHBIE PUTYPBI 1
19 HavanpHble mpencTaBiaeHsi 0 MHOTOTPaHHHUKAX 1
20 Metop ceueHuit 1
21 Konmponvnas paboma Ne2. «Bsedenue 6 cmepeomempuioy 1
I'nasa 2: CTEIIEHHAS ®YHKIUS 17
22 CrenenHas GyHKLUS C HATYpaJbHBIM MoKa3zareneM. CtenenHas | 1
(GYHKIUS C LIeTBIM NTOKa3aTeleM
23 Omnpenenenne KOpHS N-il cTeNeHN 1
24 DyHKIUH y= x , UX CBOMCTBa M rpaduku !
25 CBolicTBa KOpHS 71 — OM CTENEHU 1
26 [IpumeHeHne CBOMCTB KOPHS # — OW CTENEeHU MPH YIPOIIEHUN 1
BBIPAKCHUI
27 Koumponvnas paboma Ne3. « Cmenennas ¢hynxyusny 1
28 OmnpeieieHre U CBOWCTBA CTETICHH C 1
panroHaIBbHBIM ITOKa3aTelIeM
29 VYrpoieHne BeIpaXXeHUH, COAEPKAIUX CTETICHb C 1
panMoHaAIBLHBIM ITOKa3aTeNIeM
30 HppanmonanbHble ypaBHEHHS 1
31 PelmreHne nppaliMoOHAIBHBIX YPaBHEHUN 1
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32 Metoa paBHOCHUIIBLHBIX TPE0OPA30BAHMM JIJIs1 PEIICHHS 1
UppalMOHAIbHBIX YPaBHEHHH

33 HppanmonanbHple HEPABEHCTBA 1

34 PemreHne nppaimoHaIbHBIX HEPABEHCTB 1

35 Koumponvnasa paboma Ne4. «Cmenensv ¢ payuoHanbHuim 1
noKazameneamy
I'nasa 2: TIAPAJVIEJIBHOCTD B IPOCTPAHCTBE 15

36 [TapannensHbie psMBbIe B TpocTpaHcTBe. CKpeluBarOnfecs 1
IpsIMbl€ B IPOCTPAHCTBE

37 B3auMHoe pacnosioxkeHue AByX IMPSIMbIX B IPOCTPAHCTBE 1

38 [TapanmiensHOCTh NPSMOI U TUIOCKOCTH 1

39 [Tpu3Haky napayieIbHOCTH MPSIMOU U TIIOCKOCTH 1

40 Pemenne 3anau no reme: «llapamienbHOCTh IPSIMON U 1
IJIOCKOCTU

41 [lapanienbHble MI0CKOCTU 1

42 [Ipu3Hak napamienbHOCTH ABYX IutockocTeil. CBoicTBa 1
napajuIeNbHBIX TIOCKOCTEH

43 [IpeobpaszoBanue Guryp B mpoctpancTse. Buabl 1
peoOpa3oBaHUil B MPOCTPAHCTBE

44 [TapannensHOE IPOESKTHUPOBAHKE 1

45 CBoiicTBa NapajyIeIbHOTO MPOEKTUPOBAHUS 1

46 Konmponvnas paboma Nes. «llapannenvnocms 6 1
npocCmpancmeey
I'nasa 3: TPUTOHOMETPUYECKHUE ®@YHKIINHU 23

47 Paguannas mepa yrina. Ennnast OKpykKHOCTb Ha KOOPJJMHATHON 1
TUTIOCKOCTH

48 OmnpeneneHue CUHyca, KOCUHYCa, TAHT'€HCA M KOTAaHTeHCa 1

49 3HaKM 3HaYeHUN TPUTOHOMETPUYECKUX (PYHKITHI 1

50 YETHOCTh U HEYETHOCTh TPUTOHOMETPUUECKHUX (QYHKITHI. 1
Ilepuonnueckue GyHKIUU

51 CaoiicTBa U rpaduk QyHKIMHU Y = SIN X 1

52 CaoiicTBa u rpaduk QyHKIHMH Y = COS X 1

53 CpoiicTBa ¥ rpa@uK QyHKIUH Y = tg X 1

54 CaoiicTBa 1 rpaduk QyHKIMH y = ctg X 1

55 Konmponvnasa paboma Ne6. « Tpuconomempuueckue ynkyuuy 1

56 OCHOBHBIE TPUTOHOMETPUYECKHE TOKIAECTBA 1

57 Tpuronomerpuueckre GyHKIIUHU YTIOBOTO apryMeHTa 1

58 CuHYC ¥ KOCHHYC CYMMBI M Pa3HOCTH apTYMEHTOB 1

59 TaHreHc cyMMbl ¥ pa3HOCTH apryMEHTOB 1

60 VYrporieHne TPUrOHOMETPUIECKUX BBIPAKEHHI C 1
MCIOJIb30BaHUEM (POPMYII CIIOKEHUS

61 dopmybl IpuBeeHUs. 3akpersieHre Gopmys NpUBEICHUS 1

62 @Dopmysbl JBOMHOTO yria 1

63 DopMyJsIbl TOHWKEHUS CTENIEHH 1

64 VYIpouieHne TpPUroHOMETPUIECKUX BBIPAKEHUH C 1
MCIOJIb30BaHUEM (POPMYII ABOMHOTO yIJla M MOHWKEHUS CTETIEHU

65 [Ipeobpa3oBanre CyMM TPUTOHOMETPUUECKUX (DYHKIUHN B 1
IPOU3BEICHNUS

66 3akperieHue npeoOpa3zoBaHUil CyMM TPUTOHOMETPHUUECKUX 1

(GYHKIMH B IPOU3BEICHHS
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67 [Ipeo6pa3oBanre Npou3BeIeHUN TPUTOHOMETPUIECKIX 1
(GyHKIUH B CyMMY

68 3akperieHue npeoOpa3zoBaHUii IPOU3BEACHUN 1
TPUTOHOMETPUYECKHUX (PYHKIIUI B CyMMY

69 Koumponvnasa paboma Ne7. « Tpueonomempuueckue ceoticmea u | 1
Gopmynvly
I'nasa 3: HIEPIIEHAUKYJISIPHOCTD B 19
INPOCTPAHCTBE

70 Yron Mexay npsMbIMU B IpocTpaHcTBe. [lepnenaukynspHbie 1
npsiIMble B TPOCTPAHCTBE

71 [lepneHuKyIsIpHOCTH NPSMOM U IIIIOCKOCTH 1

72 [Ipu3Hak nepneHaANKYJISPHOCTH IPSIMOM U INIOCKOCTH 1

73 Pewmenne 3anad no reme: «lleprneHauKynsapHOCTb NPSMOU U 1
TJIOCKOCTH

74 [lepnenukynsap u HakIOHHAs. PaccTossHME OT TOUKM 10 1
TJIOCKOCTH

75 PaccrosiHue OT npsiMoOii 10 mapasuieIbHON IIIIOCKOCTH. 1
PaccrosiHre Mex 1y IByMs MapajuiebHBIMH IJIOCKOCTH

76 Teopema 0 TpEX neprneHANKYIIpax 1

77 Pemenue 3anay no teme: «Teopema o Tpéx nepneHaukymspax» | 1

78 Pemenue ynpaxHeHuit 1

79 Konmponvnas paboma Ne8 «llepnenouxkynapuocms 8 1
NPOCMPAHCINGE )
I'naBa 4: TPUTOHOMETPUYECKHUE YPABHEHUSA N 13
HEPABEHCTBA

80 VYpaBHenue cos X = b 1

81 Pemienue ypaBHeHwmii cos X = b 1

82 VYpaBHenue sin X = b 1

83 Pemenue ypaBHenwii sin X = b 1

84 VpaBHeHusi tg X =buctgx=b 1

85 dyHKIMHK Y = arccos X, y = arcsin X, y = arctg X u y = arcctg x 1

86 TpuronomeTpruyeckue ypaBHEHH, CBOIAIINECS K 1
anredpandecKum

87 OnHOpOIHBIE TPUTOHOMETPUYECKUE YPABHEHUS 1

88 Perrenne oqHOPOIHBIX TPUTOHOMETPUIECKUX YPAaBHEHHH 1

89 JIBa OCHOBHBIX METOJIa pEeIICHHS] TPUTOHOMETPHUUECKUX 1
YpaBHEHUI

90 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1
METOJIOM BBEJCHUS HOBOM NTEPEMEHHOMN
Y METOJIOM Pa3JI0KEeHUs] HA MHOXHUTEIH

91 Perienue npocTemx TPUroHOMETPUIECKUX HEPAaBEHCTB 1

92 Konmponvnas paboma No9. « Tpueonomempuuecxkue ypasuenus» | 1

93 Yron Mexay npsiMOHM U INIOCKOCTBIO 1

94 Pemenue 3agad no reme: «Yroa MeXy NpsIMOU U INIOCKOCTBIO» | 1

95 JIByrpaHHbIN yroa 1

96 3akperuieHue MOHTHS ABYTPAHHOTO yTiia 1

97 Yron Mexay miIoCKOCTsIMU 1

98 Pemienue 3a1a4 o teme: «J{ByrpaHHbIi yrom» 1

99 [lepneHuKynsipHBIE IIIOCKOCTH 1

100 | IIpu3HaK neprneHAUKYIIPHOCTH MmIockocTeld. CBOHCTBA 1
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MIEePIEeHIUKYISIPHOCTH MIOCKOCTEMN

101 | Konmponavnas paboma Nel0. «/[eyepannvtii yzony 1
I'aasa 5: IPOU3BOJIHAS U EE IPUMEHEHUE 22
102 | IlpencraBienue o npeaene GyHKIUU B TOUKE 1
103 | 3agauu 0 MTHOBEHHOM CKOPOCTH U KacaTelbHOU K rpaduKy 1
GbyHKIIUHN
104 | Onpegenenue npousBogauoi. ®opmynsl nuddepeHunpoBanus 1
105 | Beruucienue npou3BOJHBIX C TOMOIIBI0 (hopMyI 1
muddepennmpoBanus. [Ipasuna quddepenippoBanus
106 | JuddepennupoBanue cioxxHON GYHKINH 1
107 | Pemenue ynpaxHeHHi 1
108 | YpaBHeHue kacaTtenbHOU K rpa@uky GpyHKkuuu 1
109 | CocraBneHue ypaBHEHHUs KacaTeIbHOH K rpaduKy GyHKINU 1
110 | BakperuieHue ypaBHEHUS KacaTelbHOHN K rpaduKy QyHKIMH 1
111 | Koumponvnasa paboma Nel 1. «lIpouzeoonasy 1
112 | IlpumeHeHHe TPOU3BOIHON JUISI UCCIIEAOBAHUS (DYHKITHH 1
113 | UccnenoBanue GyHKIIMU HA MOHOTOHHOCTD 1
114 | Touku skcTpemyma GyHKIHHA. TOYKH SIKCTpEMyMa U UX 1
HAXO0XJICHUE
115 | MccnenoBanue (GyHKIMIA HA SKCTPEMYMBI 1
116 | Haxoxnaenue HauOOJIBIIEr0 U HAMMEHDIIIEr0 3HAYEHU I 1
HENPEPHIBHON (PYHKIIMU HA TPOMEKYTKE
117 | IlpakTUKyM Ha HaXOXJEHUE HAUOOIBIIETO U HAUMEHBIIIETO 1
3HAYEHUI HENPEPbIBHOM (PYHKIMU HA POMEKYTKE
118 | Pemenue 3ama4 Ha HaXOXKIEHHE HAMOOJBIINX 1 HAMMEHBIITHX 1
3HAYEHU
119 | INoctpoenue rpadukoB GyHKIUN 1
120 | HccnenoBanue (yHKIMU U OCTPOEHUE rpaduka GyHKIUU 1
121 | Cs3b Mexay rpadukoM QyHKIIUH U TPAPUKOM TPOU3BOTHOM 1
JTaHHOU (YHKIIUU
122 | IlpumeHEeHHE BTOPOU MPOU3BOIHOM MPH UCCIICIOBAHUH 1
byHKIIMH
123 | Koumponvnas paboma Nel2. «lIpumenenue npouzso0HoU» 1
I'naBa 4: MHOTI'OT'PAHHUKHN 12
124 | Ilonstue MHororpanHuka. [Ipusma 1
125 | Ilnomaap 6OKOBOW MOBEPXHOCTH MPU3MEI 1
126 | Pemenue 3anau no teme: «lIpuzmay 1
127 | IlpsmoyronbHEI napasuienenunen. CBoWCTBa TuaroHasen 1
napajJiesienumnea
128 | Teopema [Iudaropa B mpocTpancTse 1
129 | [Tupamupa 1
130 | IIpaBuibHas nupamMuaa 1
131 | Ilmomaap 6OKOBOM MOBEPXHOCTH MPABHUIEHONW MTHPAMHUIBI 1
132 | Pemenue 3anau no teme: «lIupamuga» 1
133 | Yceuennas nupammua 1
134 | Ilnomaas 60KOBOM MOBEPXHOCTH MPABMILHON YCEUEHHOM 1
MTUPAMHUIBI
135 | Koumponvnas paboma Nel3. « Muozoepannuxuy 1
136 | IloBTrOopeHue 1

23



11 kaacc

Ne Tema paznena, ypoka Koa-so
ypoka ’ 4acoB

INOBTOPEHUE MATEPHAJIA 10 KIACCA 3
1 IToBTOopenue yuebHoro marepuaina no teme: «Kopenp n-oif crenenn» | 1
2 IToBTOpeHue yuebHOro Marepuana o Teme: « [ puroHoMeTpus» 1
3 IToBTopenue yuebHoro marepuana no teme: «lIpousBogHas» 1

I'nasa 1: IOKA3ATEJIBHASA U JIOTAPUOMHUYECKAS 28

OYHKIIMHU
4 [TonsTHe MOKa3aTeNbHON QYHKINN 1
3) CBoiicTBa 1 rpaduK moxa3aTeabHON QYHKIIUU 1
6 Pemenue ynpaxuenue 1
7 Cmapmoeulii KOHmMpPOJib 1
8 IToHsATHE MOKA3aTENILHOIO YPaBHEHHUS 1
9 Bupsl nokas3aTesbHbIX YPaBHEHHN 1
10 Pemennie nokasarenbHbIX YpaBHEHHIA 1
11 [TonsiTHE MTOKA3aTEIHPHOTO HEPABCHCTBA 1
12 Bupl nokasaTeabHbIX HEPABEHCTB 1
13 Pemenne mokaszaTelbHBIX HEPABEHCTB 1
14 Konmponsunasn paboma Nel «lloxkazamenvrnas u nocapugpmuueckas 1

GyHryuaY)
15 [TonsiTue norapugma 1
16 OCHOBHOE JTIOrapu(pMHUUECKOE TOXKIECTBO 1
17 OcHoBHbI€ JIorapupMuieckre Gopmysbl 1
18 Pemenue ynpaxHeHuit 1
19 ®ynkuus y = log, X, e€ cBoiicTBa u rpaduk 1
20 ITocTpoenue rpagukoB JorapupmMuUuecKux GyHKIMHA 1
21 I'paduyeckoe penieHue JorapupMUIeCKuX ypaBHEHUN 1
22 IToHsaTHE TOrapU(PMUUECKOT0 YpaBHEHHSI 1
23 Buel norapudmuueckux ypaBHeHHUM 1
24 Pemenue norapugmuueckux ypaBHEHUI 1
25 [ToHsaTHe NOrapu(pMUUIECKOro HEpaBEHCTBA 1
26 Buel norapudmuyeckux HepaBeHCTB 1
27 Pemienue norapupMuuecKux HEPaBEHCTB 1
28 Yucio e. DyHKus y=¢", ee CBOMCTBa, rpaduk, quddepeHupoBanme 1

HarypanbHble norapumsl. 1
29 o

Oynkuus y=In x, ee cBoiicTBa, rpaguk, 1uddepeHupoBaHme
30 Pemenne ynpaxHeHui 1
31 Konmponsnas paboma Ne2 «lloxazamenvHule u no2apugpmuieckue 1

VPABHEHUs. U HePABEHCEAY

I'nasa 1: KOOPAMHATBI 1 BEKTOPBI B TIPOCTPAHCTBE 15
32 JlexapToBbl KOOPJIMHATHI TOUKH B MPOCTPAHCTBE 1
23 [Ipocreiinue 3aauu B KOOPJMHATAX: PACCTOSHUE MEXIY IBYMS 1

TOYKaMHU ¥ KOOPAMHATHI CEPEIMHBI OTPE3Ka
34 IlonsiTue BekTOpa. PaBEHCTBO BEKTOPOB 1
35 Koopaunats! BekTOpa 1
36 Cno)keHHe ¥ BRIYUTAHHE BEKTOPOB 1
37 IIpoTHBONOJI0KHBIE BEKTOPBI 1
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38 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
39 I'omoTtetnsa. CBoiicTBa TOMOTETHH 1
40 Y101 MEXIy BEKTOPAMH 1
41 CkansipHO€ MTPOU3BEJICHUE BEKTOPOB 1
42 Brruucnenue yriioB Mex1y nNpsiMbIMUA 1
43 ['eomeTpuyeckoe MECTO TOUYEK TPOCTPAHCTBA 1
44 buccektpuca nByrpaHHoro yria 1
45 YpaBHEHHE ITIIOCKOCTH 1
16 Koumponsnas paboma Ne3 « Koopounamol u 6eKkmopul 8

NPOCMPAHCINGE )

I'maBa 2: UHTETPAJI 1 EI'O IPUMEHEHHUE 11
47 Omnpenenenue nepBooOpasHOn 1
48 Pemenue ynpaxHeHuit 1
49 [TpaBuna HaXOXKACHUS IEPBOOOPA3HBIX 1
50 Heonpenenenubiii mHTErpa 1
o1 Pemenue ynpaxHeHuit 1
52 3aaun, TPUBOJISIINE K MOHSATHIO ONPEACIEHHOr0 HHTErpaia 1
53 [ToHsiTHE ONIPEAECIEHHOTO NHTETpaja 1
54 ®opmyna Herotona-JleiiOnuna 1
55 Beruncnenue miomasaei miockux (GUryp ¢ moMoIIbi0 OMpPeeICHHOTO 1

WHTErpaia
56 Brruncnenne o6bEMOB Tel 1
57 Konmponvnasn paboma Ne3 « Unmezpany 1

I'naBa 2: TEJIA BPAILIEHUSA 26
58 [TonaTHe UIMHIpA 1
59 [1nomane NOBEpXHOCTH NUIMHAPA 1
60 Pemenwe 3amaq mo Teme: «lwmHap» 1
61 [Ipu3ma, BnucanHas B HMJIMHJP 1
62 [Ipu3ma, onucanHas OKOJI0 HUIUHIpPA 1
63 [TonsiTHE KOHYCA 1
64 [1nomaae MOBEpXHOCTH KOHYCa 1
65 Pemenwue 3amaq o teme: «Konyc» 1
66 Y ceu€HHBII KOHYC 1
67 [Tnontanp 60KOBOM NOBEPXHOCTH YCEUEHHOTO IIMJIMHIPA 1
68 [Tupamuya, BricaHHasi B KOHYC 1
69 [Tupammuia, onucanHasi OKOJIO KOHYyca 1
70 Konumponvnas paboma Nod «lJununop. Konycy 1
71 Cdepa u map 1
72 VYpaBHenue chepsl 1
73 B3anmMHoe pacrioniosxeHue chepbl U IIIOCKOCTH 1
74 KacaTeUnLHaﬂ TJIOCKOCTH K cdepe.Bzaumuoe pacnonoxenue chepsl u 1

IPSIMOM
75 Pemenue 3aau o teme: «Cdepa u map» 1
76 MHororpaHHMKH, BIMCAaHHbIE B chepy 1
77 ITpu3ma, BoucanHas B chepy 1
78 [Tupamua, BimcanHas B chepy 1
79 MHOTOrpaHHUKH, OITMCAHHbIE OKOJIO C(ephl 1
80 [Tpusma, onmcanHast 0KoJ0 cepbl 1
81 Pemenue 3anay no teme: «MHOTOrpaHHUKY, BIIMCAHHBIE U OMKUCaHHbIe | 1

OKOJIO Chepbl»
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82 KomOunanmu nunmmaapa u cdepsl. KomOnHanmum konyca u chepsl 1
83 Konmponvnaa paboma Ne5 «Cchepa. Lllap» 1
I'nmasa 3: 9JIEMEHTbBI KOMBUHATOPUKU. BUHOM 7
HBIOTOHA
84 . . 1
Meroa mareMaTU4eCKOM UHAYKIMH. Perenue yrnpaxHeHun
85 [TepecranoBku. Pasmenienus 1
86 @DopMyJIbl BEIYHUCICHHS KOJTMYECTBA MEPECTAHOBOK M pa3MELICHHI 1
Coueranust (KOMOUHAIUN)
87 dopmyJiia BEIUUCICHUS KOJIMYECTBA COYETaHUM. Penenre ynpaxHeHuit !
88 ®opmyna bunoma HproToHa 1
89 Brruucnenne OMHOMHAIBHBIX KO3 GUITUEHTOB. 1
CgoiictBo TpeyrosnbHuKa [lackas
90 Konmponvnaa paboma Ne6 «Dnemenmol KomOuHamopuxuy» 1
I'aapa 4: QJIEMEHTBI TEOPUU BEPOSITHOCTEM 9
ol HecoBmectHblie coObITHs. JomOTHEHE COOBITHS !
92 Haxosxienne BeposiTHOCTE 00BEAMHEHUS U TIEPECEUCHUSI IBYX 1
COOBITHIA
93 YciioBHAsS BEPOSITHOCTD 1
94 HezaBucumeblie coObITHS. 3aBUCUMBIE COOBITHSI. 1
95 HaxoxxJieH1e BepOsITHOCTH NepeceyeH sl He3aBUCUMBIX COOBITUI 1
96 Cxema beprymm 1
BeposiTHOCTh KONTMYecTBa YCHEIIHbIX UCXOA0B B cxeme bepHymin
97 CrnyuaiiHble BEITMUNHBI 1
Pacnpenenenue BepoATHOCTEN CIy4aitHON BETUYUHBI 1
98 MareMaTnyeckoe 0KHJIaHHe 1
99 Konmponvnas paboma Nel « Dnemenmol meopuu 6eposmHocmen» 1
I'maBa 3: OFBEMBbI TEJL IIVIOIIA/Ib COEPBI 14
100 O6béM Tena. O6bEM MPU3MBI 1
101 Pemenue 3amayd mo reme: «O0BEM IPU3MBI» 1
102 O0BEM TUPaMUTBI 1
103 O0BEM yceueHHON MHpaMu/Ibl 1
104 Pemenue 3amaud mo reme: «O0BeM npusMbl». Pemenue 3aqaq mo teme: | 1
«O0BeM MUpaMUABD»
105 Pemenue ynpaxaeHui 1
106 Konmponsnas paboma Ne8 « O6vém npuzmuvl u nupamuosl » 1
107 O0BéM KOHYCa 1
108 O0BEM yCeueHHOT0 KOHYyCa 1
109 O06Beém nnmuupa. O0BEM MIapa 1
110 Pemenue 3amad mo reme: «OOBEMBI TEJI BpaIISHUSD) 1
111 [Tnomans chepsr 1
112 Pemenwne 3anay nmo teme: «Ilnomane chepo» 1
113 Konmponvnaa paboma Ne9 «Ob6vém men epawjenusny 1
INOBTOPEHMUE 26
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[ToBTOpEeHME yueOHOTO MaTepraa o Teme: «JlenmmMocThb 1
114 HATYPaJbHBIX YHCEI»
IToBTOpenue yuebHoro marepuaina no teme: «lIpusnaku nenuMoctu»
115 [ToBTOpeHune yuebHOro MaTepuaa o Teme: 1
«JlercTBHS HAJ pallMOHAJIbHBIMU YHUCIIAMM
116 IToBTOpeHne yueOHOro Marepraia no teme: «MHOXKECTBa» 1
117 [ToBTOpenue yuebHOro Marepuania mo teme: «Onepanuu Hax 1
MHOKECTBAMU»
[ToBTropenue yuebHoro marepuana no teme: «IIpomnoprmonanbHbie 1
118 BEJIMYUHBI»
[ToBTOpenue yuebHoro marepuana o teme: «IIpoueHTHbIe pacyeTb»
119 [ToBTOpEeHME yueOHOro Marepuaia o TeMe: 1
«7€eMEHThI CTATUCTUKU U TEOPUU BEPOSITHOCTEH»
120 [ToBTOpenue yuebHOro Marepuaia o teme: «PannoHanbHble 1
BBIPKCHUS
121 IToBTOpeHue yuebHOro Marepuania no Teme: 1
«ParroHabHBIC YPaBHEHUS
199 [ToBTOpeHune yuebHOTro MaTepuaa o Teme: 1
«CucTeMbl anredpanvecKux ypaBHEHHI
IToBTOpeHue yuebHOro Marepuania no Teme: 1
123 «YucnoBble HEPABEHCTBA U X CBOMCTBa»
IToBTOpeHue yuebHOro Marepuania no Teme:
«/InHelHbIE 1 KBaIpaTUYHbIE HEPABEHCTBA
124 IToBTOpeHue yuebHOro Marepuana no teme: «MeToJ1 HHTEPBAJIOBY 1
195 [ToBTOpEeHne yueOHOro Marepuasa o TeMe: 1
«CucTemMbl HEpaBEHCTBY
126 IToBTOpenue yuebHOTr0 Marepuana no teme: «CTerneHu ¥ KOPHI 1
197 [ToBTOpEeHME yueOHOro Marepuaa o TeMe: 1
«MppanroHajibHble YPaBHEHUS
198 [ToBTOpEeHME yueOHOro Marepuaa o TeMe: 1
ppannoHaIbHbIE HEPABEHCTBA
129 [ToBTOpeHune yueOHOro marepuana no teme: «O@yHKUMU U UX CBOMCTBay | 1
130 IToBTOpenmne yueOHOro Marepuaiia o teme: «IIporpeccum» 1
131 [ToBTOpeHue yueOHOro Marepuania no Teme: 1
«TpuroHomerprudeckne QyHKIIAN)
139 [ToBTOpeHue yueOHOro Marepuania mo Teme: 1
«TpuroHoMeTpruvecKkre ypaBHEHUsI 1 HEPABEHCTBAY
133 IToBTOpenue yuebHoro marepuana no teme: «IlokazarenbHas GyHkuus» 1
IToBTOpenue yuebHoro Marepuana no teme: «Pemenue nokasarenbHbIx | 1
134 YpaBHEHUI» 1
[ToBTOpenue yuebHOro Marepuana no teme: «PenreHue nmoka3aTeabHbIX
HEPaBEHCTBY
IToBTOpenue yuebHoro Marepuana no teme: «Jlorapupmuueckas 1
135 byHKIAS» 1
[ToBTOpeHme yueOHOro Marepuaia mo teme: «Pemenue
Jorapu(pMHUUECKUX YpaBHEHUI»
136 [ToBTOpeHue yueOHOro Marepuania mno TemMe: 1

«Pemenue norapupmMuuecKux HEPaBEeHCTB
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Hmozosasn konmponvnaa paboma (Ilpomesrcymounasn
ammecmauyus)

IToBTOpeHue yuebHOro Marepuana no Teme:
«IIpon3BoHas U €€ IPUMEHEHHUE

[ToBTOpeHMe yueOHOr0 Marepuaia o teme: «HeomnpeneneHHbIi
HUHTErpa»
[ToBTOpeHME yueOHOro MaTepuaia o teme: «OnpeaeneHHbI HHTETpalD)

IToBTOpeHue u cucremaTuszanus yueOHOro MaTepuaa 1o TeMe:
«BekTopsl B IpocTpaHCTBE»

HOBTOpeHI/IC n cucreMaru3anusa yqe6H0ro Mart€pualia 1o T€Me:
«Ilmomanp IMOBCPXHOCTHU NWJIMH/IPpA U KOHYCa»

[ToBTOpEHME M cUCTEeMaTH3AIKMs YIeOHOTr0 MaTepralia 1o TeMe:
«[Tnomanp chepon»

[ToBTOpEHME M cucTeMaTH3aIKs YIeOHOTO MaTepralia 1o TeMe:
«O0BeM IUIUHAPA U KOHYCa

[ToBTOpeHue u cucremaru3anus yueOHOTo MaTepraa 1mo TeMe:
«O0Bem mapa»

O6o06maromuii ypox
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