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1. IInanupyemble pe3yJibTAaThl 0CBOCHHS y4eOHOro npeamera «MaremaTnka»

HNYHOCTHDI JbTAaTbl geHusi.

— MaTPUOTUYECKOE BOCIIUTAHUE — IIPOSIBJIEHUE UHTEPECA K UICTOPUM U COBPEMEHHOMY COCTOSIHUIO
pOCCHUIICKON MaTEMaTUYECKON HayKH; IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUMCKHUX yUEHBIX-
MAaTeMaTHKOB (OCHOBHBIC HAIIPABJICHUSI BOCITUTATEIILHON J1eATeTbHOCTH No2);

— 3CTETUYECKOE BOCIHUTAHHME — BOCIIPUATHE SCTETUUECKUX Kau€CTB MaTeMaTUKH, €€ FTapMOHUYHOTO
[IOCTPOEHHUSI, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH (OCHOBHBIE HAIPABJICHUS BOCIIUTATEILHON
nesitenbHOCTH Ned);

— I[ICHHOCTH HAYYHOTO IMO3HAHUS — (QOPMHUPOBAHKE U PA3BUTHE TIO3HABATEIIEHBIX MOTHBOB,
HaIpaBJIEHHBIX HA MOJyYeHUE HOBBIX 3HAHUH 0 MaTeMaTHKe HEOOXOUMBIX ISl OOBSICHEHUS
HaOJII0JaeMBbIX TIPOILIECCOB U SIBIEHUM (OCHOBHBIE HANpPABJICHUS BOCIIUTATEIBLHOM JIEATETLHOCTH

Neb);

— 3KOJIOTUYECKOE BOCIIUTAHWE — OPUEHTALlMs HA IPUMEHEHNE MaTeMaTHUYEeCKUX 3HAaHUM JJIs PELICHUS
BOOJIACTU OKPYKAIOIIEH CPeJIbl, MOBBIILIEHNUE YPOBHS 3KOJIOTHUECKON KyJIbTyphl (OCHOBBI
HaIpaBJIEHUs BOCIIUTATENbHON JesTenbHOCTH Ne§);

® (hopmupoBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO HAYKH;
(bopMHUpOBaHHE OCHOB CAaMOBOCIIMTAHUS B MTPOLIECCE BBHINMOJIHEHUSI pabOT pa3HOTO YPOBHS
CIIOHOCTH;

® pa3BUTHE TBOPYECCKUX CIIOCOOHOCTEH, MHTYHMIINHU, HABBIKOB CAMOCTOSTEIILHOMN NEeSITEIbHOCTH;

® (popmupoBanue TpeOOBATEIHLHOCTH K MOCTPOCHUIO CBOMX BBICKA3bIBAHUI M OTIPOBEPKEHUIO
HEKOPPEKTHBIX BHICKAa3bIBAHUH, YMEHUE OTINYATh TUIIOTE3Y OT (PaKTa;

® pocrnMTaHKUE MATPUOTU3MA, TOPAOCTH 3a CBOIO POMHY Ha TIpUMeEpEe KU3HU U JCITSIbHOCTH
OTEUYECTBEHHBIX YUEHBIX — MATEMATHKOB;

® pa3BUTHE FTOTOBHOCTH K CaMOOOPAa30BaHHIO HA MPOTSHKCHUHM BCEHl HM3HU KaK YCIOBHUIO YCIICIIHOTO
JOCTHKEHHSI TIOCTABJICHHBIX LIeJIel B BHIOpaHHOM cepe NesTeIbHOCTH;

® pasBuTHE CIOCOOHOCTH U FOTOBHOCTH COTPYAHHYATh U BECTH JUAJIOT C JAPYTUMH JHOJIbMH B
MIPOLIECCE COBMECTHOM NI TEIILHOCTH;

® pa3BUTHE AHATUTUYECKUX CIIOCOOHOCTEH M MHTYMUUHU (B XOJ€ HAOJIOACHHS 3a MMOBEICHUEM

AKCMOHEHIIMABHBIX 3aBUCUMOCTEH);

paciupeHue npeacTaBIeHuil 0 B3aMMHO 0OpaTHBIX JCHCTBUSX;

® pa3sBUTHE BHIYMCIUTEIBHOM, AITOPUTMUYECKON U TpadHUECKON KYIbTYPHI;

® (Cco3HaHHBII BBIOOP OymyIiiel mpodecchr U BO3MOXKHOCTEH peaar3aiii cOOCTBEHHBIX KU3HEHHBIX
IJIAHOB; OTHOIIEHHE K MPO(PECCUOHAIBHOM IeATEIHbHOCTH KaK BOZMOKHOCTH Y4aCTHUs B PEIICHUN
JUYHBIX, OOLIECTBEHHBIX, TOCYIAPCTBEHHBIX, 0OIIEHAIIMOHATIBHBIX MPOOIIEM;

o HUHTCTPHUPOBAHUC B JIMYHBIA OTIBIT HOBOI>'I, B TOM 4YHUCJIC CaMOCTOATCIIbHO HOJ'Iy‘-I@HHOfI I/IH(i)OpMaLII/II/I.

Metan METHLIL JbTATEIL JeHNUA .

® yMeHHE CaMOCTOSATEIBHO OTPEICIIATH [IETH CBOET0 OOYUCHHUs, CTAaBUTh M (POPMYITHPOBATH JIst CeOs
HOBBIE 33/1a41 B yu€Oe 1 MO3HaBaTEIbHOU AEATEIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI CBOEH
IMO3HABATEILHON JIEeSTEIHHOCTH;

® yMeHHE CaMOCTOSATEBHO IJIAHUPOBATH MYTH JOCTHKCHHUS 1IeJIel, B TOM YHUCIIE albTepHATHBHBIE,
OCO3HAHHO BBIOMpPATh Hanbomee 3(pPeKTUBHBIE CIIOCOOBI PelIeHUs] y4eOHBIX U TO3HABATEIBHBIX
3a1a4;

® pasBHTHE YMEHHI CAMOCTOSITENILHO OCYIIECTBIIATH, KOHTPOJIUPOBATH U KOPPEKTHPOBATH JACHCTBUSI B
nporecce 0000IeHNs, CUCTEMATH3aIMK U pacIIUpeHHs 3HAHUH, MTOJyYeHHBIX B OCHOBHOM IIKOJIE;



1L

(dbopMupOBaHHE YMEHHIA CAMOCTOSATEIBHO OCYIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH CBOIO
JEATENBHOCTD IIPY BBIIIOJIHEHUY 33/1aHUN;

OBJIQJIEHUE YCTHBIM U MUCbMEHHBIM MAaTEMATUUYECKUM SI3bIKOM, IPUMEHUMBIM IPU U3Y4YEHUU
IIPEIMETOB €CTECTBEHHO-MATEMAaTUYECKOTO LIUKJIA;

(dbopMupoBaHHE YMEHHIA SICHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS KaK YCTHO, TAK M MUCHbMEHHO,
IPaMOTHO MOJIB3YSICh SI3bIKOM MaT€MAaTUKH;

YCBOEHHME YHUBEPCAIbHBIX MHOKECTBEHHBIX OHATUHN, IPUMEHUMBIX JJIS1 CO3AaHUS MOJeel
Pa3IUYHbIX SBJIEHUHN MPUPO/Ibl, OOIIECTBEHHBIX SBJICHUM;

pa3BUTHE JJOTMYECKOTO MBIIUICHHS U HCCIEIOBATEIbCKUX YMEHHH;, YMEHU 000CHOBBIBATH CBOU
BBIBO/JIBI, JOPMYIUPOBATH OTPUIIAHUS BHICKA3bIBAHHIA, TIPOBOHUTH JOKA3aTEIbHBIC PACCYKICHHUS,
pa3BUTHE CIIOCOOHOCTEN K CAMOCTOSITEIbBHOMY IIOUCKY METOJIOB PELIEHUS IPAKTUYECKUX U
MPUKIIAIHBIX 3aJ1a4, IPUMEHSISI U3YYEHHbIE METOIbL;

pa3BUTHE KPUTUYHOCTH MBIIIIEHUS B IPOLIECCE OLIEHKU U MHTEpIpeTaluy HHPOopMaIuy,
MOJIy4aeMOl U3 pa3InYHbIX HCTOUHHKOB;

OCO3HAHHE B3aMMOCBS3M MaTEMAaTUKU CO BCEMH MPEAMETaMU €CTECTBEHHO-HAYYHOTO U
F'YMaHUTapHOTO IIUKJIOB;

yMEHHE MPOAYKTUBHO OOIIATHCSA U B3aUMOJIEMCTBOBATh B MTPOLIECCE COBMECTHOM J1€ATENbHOCTH,
YUUTBHIBATh NO3UIMU JPYTUX YYACTHUKOB JIEATEIBHOCTH, 3P (HEKTUBHO pa3pemiaTts KOHQIUKTHL;
YMEHHE UCTI0JIb30BaTh CPeACTBa MH(POPMAIIMOHHBIX U KOMMYHUKAaTUBHBIX TexHosoruii (MUKT) B
pElIeHNH TOCTaBJICHHBIX 3aJ]a4 C COOMI0ICHUEM HOPM MH(POPMAIIMOHHON 0€30MacHOCTH, IPABOBbIX
1 ATUYECKUX HOPM;

UCCIIeIOBAaHUE pealbHbIX SABJIIEHUN U MPOIECCOB, MPOTEKAIOUIUX [0 3aKOHAM TOKa3aTeIbHOM
3aBUCHMOCTH, C TIOMOII[bI0 CBOMCTB MOKa3aTeIbHON (QyHKITUH;

paclIMpeHne BEIYUCIUTENBHOIO almapara 3a c4éT IPUMEHEHNs CBOUCTB JIorapu(MoB (3aMeHa
BBIUHCIICHUH TPOU3BEACHUS U YaCTHOTO CTEICHEN Ha BBIYMCIICHUSI CYMM M Pa3HOCTEH MoKa3aTesen
CTerneHel);

o0y4yeHHEe MOJAEIMPOBAHUIO PEANIbHBIX MPOIIECCOB, MPOTEKAOIIUX M0 3aKOHAM 3KCIIOHEHLUAIBHOM
3aBHCUMOCTH, U UCCIIEJOBAHUIO CO3/IaHHBIX MOJIEJIEH C IOMOILBIO anmapara JorapupMUpoBaHus;
pa3BUTHE YMEHUI CAMOCTOSTENILHO ONPENENATh LI AESTeNbHOCTH 110 YCBOCHUIO U NPUMEHEHUIO
3HaHUI TPUTOHOMETPHUM KaK MaTEMATUUECKOI MO/IEH peaabHOM 1eHCTBUTEIbHOCTH;

3HAaKOMCTBO C MaT€MaTHYECKUM TOJIKOBAHHEM IOHSTUS NEPUOJUYHOCTH, MMEIOLIETO BaXKHOE
MHUPOBO33PEHUYECKOE 3HAUCHHUE;

3HAKOMCTBO C (DM3UYECKUMH SIBICHUSMH, ONUCHIBAEMBIMU C IOMOIIBIO TPUTOHOMETPUUYECKUX
YpaBHECHUM;

YMEHHUE NMPUMEHSTh aJITeOpandecKUe METOIbI B PEIICHUH T€OMETPUICCKUX 3a71ay;
YMEHHUE HHTEPIPETUPOBATH PEIICHUS HEKOTOPBIX aIreOpandecKuX 3aad reOMETPHUECKUMHU
oOpazamu;

yMEHHE paclio3HaBaTh Ha YEPTEKAX, MOJICIIAX U B PEATbHOM MHUPE F€OMETPUUECKHE (QUTYPHI U Telia
(MHOTOTPaHHHUKH ), IPUMEHSTh UX CBONCTBA MPU MOJICTUPOBAHUM B €CTECTBEHHO-HAYYHBIX
00J1acTsIX;

YMEHHUE MOJICITUPOBATh PeaIbHbIC CUTYAI[UH, UCCIIEA0BAThH MPOCTPAHCTBECHHBIC MOJICIIH,
WHTEPIPETUPOBATH MOJYYCHHBIH PE3YJIbTaT.

METHDI JbTAaTbI yeHusi

B pesynbrare u3yueHus Kypca ajaredpbl 1 MaTreMaTudyeckoro anaausa B 10 — 11 kmaccax

ydqaluueca DOJIKHBI:

3HATh MOHATHE JEHCTBUTENIFHOTO YHCIIA KaK pe3ysbTaTa BEICTpauBaHUSI HAYYHOU TEOpHH
JeWCTBUTENBHBIX YUCEN HA OCHOBAHUH TOHATHS Npeieia YUCIOBON MOCIIE0BATENIbHOCTH;

BJIQJIETh MOHATHEM CTEIIEHH C ACHCTBUTEIBHBIM ITOKa3aTeNleM KaK OCHOBBI JJISl U3YUEHHs CTEIICHHOM,
MOKa3aTeNbHON U JorapupMUUEcKon (HyHKIIUH;



MPHUMCHSITH CBOMCTBA CTEIICHHU C I[ef/'ICTBI/ITGJILHBIM IMOKa3aTeCJICM IIPU MOACIIMPOBAHUHN U U3YUYCHUU
MaTEMaTHYECKUX MOJIEIEN, ONTMCHIBAKOLIUX MTPOLECCHI C UCIIOJIb30BAHUEM CTEIIEHU C
JICMCTBUTEIIBHBIM IIOKA3aTeIeM;

BJIAJETH MIOHATHEM crernieHHOW  pyHKImK Y [ xP, pl 1, dbopMynupoBaTh eé
CBOﬁCTBa B 3aBUCUMOCTH OT 3HAYCHUA I[CﬁCTBHTCJ'II)HOFO qyucia p " CTPOUTH rpa(pma/l;
(bopMyIHpOBaTh ONpeeIeHUs 00PATHON M CJIOXKHON (PYHKIMH, 3HATH YCIOBUE OOPATUMOCTH
(GYHKIMHU; TIPUBOIUTH MPUMEPHI B3aUMHO OOPATHBIX U CIOKHBIX (QYHKITHIA,

(bopMynHpOBaTh ONPEICICHNS PABHOCUIBHBIX YPAaBHCHHM, HEPABEHCTB, CHCTEM YPaBHEHHIA,
YpaBHEHHIA — CJICICTBUIL; IPH PEIICHHUH YPAaBHCHHUI BBIMOJIHATH TOJIBKO TE MPeoOpa3oBaHus,
KOTOPBIC HE MIPUBOJIAT K MOTEPE KOPHEH, a IPH PEIICHUH HEPABEHCTB OCYIIECTBIISATH TOJIBKO
paBHOCHIIbHBIE TIPe0Opa30BaHUs;

peliaTh UPPAIHOHATBHBIC YPAaBHEHHUS M CHCTEMBI, COJICPIKAIIIUE HPPAIIMOHAIbHBIC YPABHEHHS,

dhopmMyIuUpOBaTh OMNpeeNICHUe TMOoKa3aTeIbHOW (QYHKIIUU

BJIJICTh OCHOBHBIMH CITIOCO0AMU PEIICHHSI TOKA3aTeIbHBIX YPAaBHEHU;

penraTh nmokasarejabHble HEPABEHCTBA HA OCHOBE CBOWCTB MOHOTOHHOCTH ITOKa3aTeIbLHOM

(O YHKITMH,CUCTEMBI TIOKa3aTeIIbHBIX YPaBHEHU U HEPABEHCTB;

(hopMyTUpOBaTh OMpEENICHHE JIoTapu(ma Yrciia, 3HaTb OCHOBHOE JIOTApU(PMHUIECKOE TOKIECTBO,
MIPUMEHSTh OCHOBHOE JIOTapu(PMHUIECKOE TOXKIECTBO K BRIUHCICHHUSIM H PEIICHUIO MTPOCTEHIITHX
Jorapu(PMUYECKUX ypaBHEHUI;

MIPUMEHSTH OCHOBHBIE CBOMCTBA JIOTapU(PMOB TS TPeoOpa3oBaHUsI JOTrapu(PMHUSCKUX BRIPKECHU;

(dbopMynupoBaTh OIMpeIeIeHUE JECITUUYHOTO U HATypalIbHOTO Jlorapudma; BHIBOAUTH (popMyIy
repexo/ia K HOBOMY OCHOBAHUIO; IPUMEHITH GOpMYITy IIepexo/ia K HOBOMY OCHOBAHHUIO ISt
BBIYMCIICHUS 3HAYCHUH U peoOpa3oBaHus JIOTapU(PMHUUECKUX BhIPAKEHHUI;

bopMyITuUpOBAaTh ONMpPEACICHUE NTOTAPUPMUICCKON QYHKIIUU U BHIBOIUTH €€
CBOHCTBAa B 3aBUCHMOCTH OT 3Hauenuit a,a=1,a=0. cmpoumv 2paduru
nozapupmuueckot GyHKYyuu,

JEeMOHCTPUPOBATh MPUMEHEHHE CBOWCTB JIOTapU(PMHUUECKOW (YHKIMU HpPU CPAaBHEHUU 3HAUYCHUUN
BBIPKEHUH U PEIIeHUHU MPOCTEHINX JIOTapu(PMUUECKUX ypaBHEHUIN U HEPABEHCTB;

pelarh pa3inyHbie JIOTapu(MUUYECKHE YPAaBHEHUSI U UX CUCTEMbI C UCIOJb30BaHUEM CBOWCTB
sorapuMoB U OOIIMX METO/IOB PEUICHUS YPaBHEHHIA;

pemate JorapudMuuecKkue HepaBeHCTBA Ha OCHOBE CBOMCTB JorapupMuueckoit GyHKINU;

MMETh MPE/CTABICHUE O MOHITHIX TPUTOHOMETPUN KaK MAaTEeMaTHYECKHX MOJIEISIX, TTO3BOJISIOIINX
OTHCHIBATh MPOIIECCHI, U3ydaeMble (U3UKOM, IKOHOMUKOHN U IPYTUMH HAyKaMU;

YMETb OIpEeNIeNsTh U UCCIIeI0BAaTh CBOMCTBA CHHYCA, KOCHHYCA, TAHT€HCA M KOTaHI'e€HCa
JNEUCTBUTENBHOTO YMCIIA, UCTIONB3Ys OJJHO3HAYHOE COOTBETCTBHUE MEXK/IYy TOUKAMH YHCIOBOM MpAMOit
Y TOYKaMU YUCIIOBOW OKPYKHOCTH;

MIPUMEHSITh TPUTOHOMETPUYECKHE TOXK/IECTBA IIPU BHIYUCICHUSIX, TPEOOPa30BAHUAX
TPUTOHOMETPUYECKUX BBIPAKEHHI, PEIIEHUH MPOCTEHIIINX TPUTOHOMETPUIECKIX YPABHEHUN;
BIIAAETh MOHATUIMHU arcsin d, arccosa, arc tga :

BBIBOJIUTH (POPMYJIbl KOpHEH MPOCTEHIINX TPUTOHOMETPHUECKUX ypaBHEHMH SinX =a, COSx=a,
tgx=a;

pemaTh TPUrOHOMETPUYECKHE YPaBHEHUS, CBOIAIIMECS K alreOpandeckuM, U OJHOPOIHBIE
YPaBHEHUSI OTHOCUTEIIEHO CUHYCA U KOCUHYCA;

peuaTe TPUTOHOMETPUUYECKUE YPABHEHUsS METOJAMU 3aMEHBI NIEPEMEHHOM U Pa3iloKEHHs HA
MHOUTEJIH;

IIPUMEHATH METOJ| OLICHKH JIEBOM U IIPAaBOM 4acTel TPUTOHOMETPUUECKOTO YPABHEHUS,



BJIQJIETh CIIOCOOAMU peIIeHUs] TPUTOHOMETPHUYECKIX HEPABCHCTB;
BJIQJICTh MOHATUEM TPUTOHOMETPUYECKOH (QYyHKINU. YMETh 000CHOBBIBAThH 00JIACTh
OIPENEIIEHUs] U MHOKECTBO 3HAYEHUH QyHKIuUi Y = sin X,y =cos X, y =tgx,y =ctgx;
3HAaTh CBOMCTBA y=sinX,y=cos y=tgx Yy =tgx
byHKIII X  yMemb v = sin y =tgx

cmpoums X,y =

epacpurc Cos X

Py , yMemsb

NPUMEHSIMb cmpou
o
epagpux
u
pymryu
u,
npuMeH
Amb

ceoticmea QhyHKyuil
npu peueHuu
YpasHeHUU U
HepaseHcms,

ceoticm
ea
Gyrryu
u npu
peuteru
u
YPpasHeH
uti u
HepaseH
cme;

®  yuemv cmpoums cpaguru  GyHKYULL, NPUMEHIMb CBOUICMEA (HYHKYULL NPU PEUUEeHUU YDAGHEHUTL
U HepPageHCma

BIIAJIETh MOHATHEM OOpPATHBIX TPUTOHOMETPUUECKHUX (YHKIIUI, 3HATh UX CBOWCTBA,
YMETb CTPOUTH IpaUKH;

(dbopMynupoBaTh OrpeereHue npeaena GyHKINUY; BIAJeTh MOHATUEM aCUMITOTHI,
MIPUBOJIUTH TIPUMEPHI ACUMITOT TpadUKOB AJIEMEHTapHBIX (DYHKIUI; 3HATH CBOMCTBA
npenenoB GyHKIMU; 3HAaTh onpeeeHne GyHKIIMU HETPEPhIBHOM B TOUKE U Ha
HMHTEpBAaJIe; yMETh BHISBISTH HETIPEPHIBHBIE (PYHKIIUU C OMIOPOI Ha OTpe/ieNICHUE;
(dbopMynupoBaTh OIpeielIeHUEe MPOU3BOIHON (PYHKIIUM B TOUKE, IOHUMAThH €&
(bu3nuecKuil U TEOMETPUUYECKUIN CMBICI, YMETh HAXOIUThH TPOU3BOTHBIC
3JIEMEHTApHBIX QYHKIMHA MO ONpENeNIeHUI0; YMETh COCTABISATh YypaBHEHHE
KacaTeNnbHOU K rpaduKy GYHKIIMH B TaHHOM TOUYKE;

3HaTh npaBuia A epeHInpoBaHUs CyMMBbI, IIPOU3BEICHHS], YACTHOTO (DYHKLIUH,
CJI0’KHOM M 00paTHOM (YHKIMH; YMETb IPUMEHATh UX MPHU BBIYUCICHUU
IIPOU3BOJIHBIX;

YMETh HaXOJUTh IPOM3BO/IHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

3HATh JI0CTaTOYHBIE YCIIOBUS BO3PACTaHUs U YObIBaHUS (PYHKIIMU U YMETh UX
MPUMEHSATH JUIs ONPEAEICHUs TPOMEKYTKOB MOHOTOHHOCTH (DYHKIIMH; 3HATD
OTIpeIeNIeHUs] TOYEK SKCTpeMyMa (DYHKIIMH, CTALIMOHAPHBIX U KPUTUYECKUX; 3HATD
oTpeieNieHne 3KCTpeMyMa (DYHKIMM; BIaIeTh MOHATHSIMHA HEOOXOAUMBIX U
JOCTaTOYHBIX YCIOBUH 3KCTpeMyMa (DYHKIIMU; HAXOAUTh TOUKH S3KCTPEMYMa; YMETh
HaXOJUTh HaUOOJbIlIee U HAUMEHbIIIee 3HaYeHUs (PYHKIIUH C TOMOIIBIO POU3BOIHOM;



3HATh MOHATHE BTOPOW MPOU3BOIHON U €€ (PU3NYECKUN CMBICIT;, YMETh IPUMEHSTh
BTOPYIO MTPOU3BOAHYIO JUIS OTPEACTICHUs TOUYEK rneperuda rpapuka GyHKIu u
MIPOMEKYTKOB BBIITYKJIOCTH; YMETh UCCIIEIOBATh CBOMCTBA (DYHKIIMHU C TOMOIIBIO
oOr1eli cxembl UcCIe0BaHus (DYHKIIMA;

BJIQJICTh MOHATHAMHU NEPBOOOPA3HON U ONPEAeIEHHOTO HHTErpaia MPUMEHSTh
MpaBHJIa MHTETPUPOBAHUS ISl HAXO0XKICHUS TepBOOOPa3HBIX, 3HATH (PopMyITy
Herorona-JleliGHuia, yMeTs €€ NpUMEHSTD;

YMETb BBIABIIATE (PUTYphI, OTPAHUYEHHbIE TAHHBIMU JTUHUSIMU U HAXOAUTh UX
TUTOIIA/I; BEIBOJIUTH MHTETPATIbHYIO (POPMYITY BBIYUCIEHHSI 00BEMOB TEIl U
JIOKa3bIBaTh C €€ OMOIIbIO TEOPEMBI 00 00BbEME HAKIIOHHOW MTPU3MBI, THPaMU/IbI,
KOHYCa; 00BACHATh BO3MOXHOCTU TPUMEHEHUS UHTETPAJIOB MPU PELICHUH
¢bu3nueckux 3aaa4 (HanpuMmep, Ha ABHKEHUE);

3HaTh KOM6I/IHaTOpHOC MMpaBUJIO NPOU3BCACHUA IJIA noac4€Ta KOJIMYeCTBa Pa3InYHBIX
COCI[HHGHHﬁ; BJIaJCTh MOHATHEM paBMGHIeHI/Iﬁ C MIOBTOPCHUAMMU

(dbopMynupoBaTh OIpeNeiIeHHe MEePECTAaHOBOK M3 N 3JIEMEHTOB; 3HATh (HOPMYIy JUIs
HaXOXICHUA yucia IEPECTaHOBOK M3 N 2JIEMEHTOB, q)OpMy.Hy JUIA BBIYUCJIICHUAIJIIEMEHTOB I10
N, yMETh IPUMEHSTh WX IIPU PELICHUH 3a/1ad. YMCJIa pa3MEleHUud U3 ,BJIAJETh [MOHATHEM
codeTtanuss 0e3 TOBTOPEHWUH W3 M 3JIEMEHTOB MO N; 3HaTh (GopMyny Ist
BBIUHCIIEHHSA N - 9HcJIa BCEBO3MOKHBIX COUETAHUM M3 M DIIEMEHTOB 110 N.

YMeTh packiafbpBaTh CTeNeHb OMHOMA 1o popMyiie HploTOHA TIpH HAXOXKJICHUU
OMHOMHUATBHBIX KO3(PQHUIIMEHTOB C TOMOIIBIO TpeyroibHUKa [lackais; MpUMeHATh MOTydIeHHbBIE
3HAHUA TPU PEIICHNH 3aaY.

BIIAJICTh MOHATUAMHU CITy4ailHBIX, TOCTOBEPHBIX U HEBO3MOKHBIX COOBITHIA,
HECOBMECTHBIX COOBITHIL,3JIEMEHTAPHBIX COOBITHIA; YMETh HAXOJUTh CYMMY U
MIPOU3BEACHNUE COOBITHIA; MOHUMATh, YTO TAKOE COOBITHE MPOTHUBOIIOJIOKHOE TaHHOMY.
3HATh KJIACCUYECKOE OTPe/IeNIEHUE BEPOATHOCTU COOBITHUS U YMETh IPUMEHSThH €r0 IpU
pEILICHUH 3a/1aY;

3HATh TEOPEMY O CyMME JIByX HECOBMECTHBIX COOBITUH, CIIEACTBHE U3 HEE U TEOPEMY O
BEPOSITHOCTH CYMMBI JIBYX MIPOU3BOJIBHBIX COOBITUI; BIa/I€Th MOHATHEM
HE3aBHCHUMOCTHU JIBYX COOBITHI{;HAXOJUTh BEPOSATHOCTH COBMECTHOTO HACTYIIICHHUS
HE3aBHCHMBIX COOBITHI MPH PEIICHUN 33]1a4;

3HaTh (hopmyny bepHymn 1 ymeTh NpUMEHSTh €€ P PelIeHUH 3a/1a4.

BJIAACTDb IIPCACTABICHUAMU O IIPOLECCaAX U ABJICHUAX, UMCIOIIUX BCPOHTHOCTHHﬁ
XapaKTep, 0 CTATUCTUYCCKUX 3aKOHOMEPHOCTAX B PCAJIbHOM MUPE, 00 OCHOBHBIX
INOHATHUAX BHGMGHTapHOﬁ TCOpHUU BepOHTHOCTeﬁ; YMCTh HAXOJAUTh U OLICHUBATH
BCPOATHOCTU HACTYIIJIICHU COOBITHI B HpOCTCﬁMHX NPaKTUYCCKUX CUTYyalludX U
OCHOBHBIC XapaKTCPpUCTUKHU Cﬂy‘laﬁHLIX BCIINYHUH,

YMETH COCTABJIATH BEPOATHOCTHBIC MOJCIIN IO YCIIOBHUIO 3a1a4U U BBIYHUCIIATDH
BCPOATHOCTU HACTYIJIICHU CO6I>ITPIfI, B TOM YHUCJIC C IPUMCHCHHUEM (I)OpMy.]'I
KOM6I/IHaTOpI/IKI/I 1 OCHOBHBIX TCOPEM TCOPHUU BCpOHTHOCTCﬁ; HUCCICI0BaHUA
CJ'Iy‘-IElfIHLIX BCJIMYHUH IO UX paACPCACIICHULO.

B pesynbrare usyuenus xypca reomerpum B 10 — 11 kinaccax yuamimecst JOMKHBIL:
chopMUPOBATh MPEACTABICHUE O TEOMETPUHU KaK YaCTU MUPOBOM KYIbTYpPhI H O MECTE
T€OMETPHH B COBPEMEHHOH ITUBIIIM3AIINH, O CIIOCO0AaX OTMHMCAHUS HA MATEMATUYECKOM
SI3BIKE SIBJICHUHM PEATIBLHOTO MUPA;



copMHUpPOBATh NPEACTABICHNE O TEOMETPUYECKHUX MOHATHIX KaK O BKHEUIIINX
MAaTEeMaTHYECKUX MOJIENAX, T03BOJIAIOIIMX ONIMCHIBATh U U3Y4aTh Pa3JIMuHbIE
IIPOLIECCHI U SIBJIICHMS; IOHMMATh BO3MOYKHOCTH aKCHOMAaTUYECKOTO IIOCTPOEHUS
MaTeMaTU4eCKUX TEOPUH;

BJIAZICTh TCOMCTPUUICCKHUM A3BIKOM; YMCTh UCIIOJIB30BATh €ro I OTIMCaHUA
MIPEAMETOB OKPYXKAIOLIEr0 MUPA; pa3BUTh IPOCTPAHCTBEHHBIE IIPEICTABIICHHUS],
HaBbIKH T'€OMETPUUYECKUXTIOCTPOECHUH, YMEHUS N300pakaTb Fr€OMETPUUECKHE OOBEKTHI;
BJIAZICTh MCTOJAaMU A0Ka3aTCJIbCTB U aJITOPUTMAaMHU PCHICHUSA; YMCTh UX IIPUMCHATD,
IIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKICHUS B XOJ€E PEIICHUS 3a/1a4;

BJIAJICTb OCHOBHBIMHU IMOHATHAMHA O INNIOCKUX U ITPOCTPAHCTBECHHBIX T'COMCTPUICCKUX
¢burypax, uX OCHOBHBIX CBOMCTBAX;

MIPUMEHSTh U3yUEHHbIE CBOIICTBA FreOMETPUUECKUX (GUTYp U (GOpMYIIbI Ui pelieHus
TCOMETPHUUCCKUX 3aaa4 U 3a4a4 C MPAKTUICCKUM COJACPIKAHUEM

c(opMHpOBATh MPEJCTABICHUE O HEOOXOIMMOCTH JI0KAa3aTeIbCTB P 0O0CHOBAaHUH
MaTEMaTHYCCKHUX YTBep)KI[eHI/Iﬁ " pOJIM aKCUOMATUKHU B IPOBCACHUN JCAYKTHUBHBIX
pacCyKICHUH;

chopMUpOBaTh MOHATHIHBIN anmapaT 10 OCHOBHBIM pa3fiefiaM Kypca T€OMeTpUH;
3HATh OCHOBHBIE TEOPEMBI, POPMYJIBI U YMETh WX MPUMEHATh; YMETh JOKa3bIBaTh
TEOpPEMBI U HaXOJUTh HECTaHJAPTHBIE CIIOCOOBI PELICHUS 33/1a4;

3HATh aKCHOMBI CTEPEOMETPUH U CIICACTBYS U3 HUX, YMETh MPUMEHSATh MX IPU PEIICHUH
3aaq;

MMETh TIPEJICTABICHHS O B3aMMHOM PACIIOJIOKEHUH TIPSIMBIX U TJIOCKOCTEH B
MIPOCTPAHCTBE: IMapaJUICIbHBIC TIPSIMbIC, CKPEITUBAIOIINECS MPSMBbIE, TapaJUICIbHOCTD
MPSIMOH ¥ TUIOCKOCTH, TMEPIICHIUKYISIPHOCTH MPSMOU M IIIOCKOCTH, YTOJI MEXTY
MPSIMOH U TUIOCKOCTBIO, MAPaJUICIBHOCTb IJIOCKOCTEH, MEPIICHANKYISIPHOCTh
TUTOCKOCTEH, YroJl MEXXAY IIOCKOCTSIME; 3HATh ONPEACITICHUS, CBOMICTBA U MPU3HAKH,
yYMETh IPUMEHSTh UX MIPH PEIICHUN 33139,

BJIQJICTh MOHATHSIMHU OPTOTOHAILHOTO MPOSKTHPOBAHUS, HAKIIOHHBIX M UX MPOCKIIUX,
3HATh TEOPEMY O TPEX MEPICHAUKYIISIPaX U YMETh MPUMEHATH €€ IIPH PEIICHUH 337134,
YMETh HaXOJUTh PACCTOSIHUS OT TOYKH JI0 TUIOCKOCTH, MEXY CKPEIIUBAIOIIMHUCS
MPSIMBIMH;

YMETh HaXOJUTh YTIIbl MEXY CKPEUTHBAIOIIUMUCS MPSMBIMHU, MEXTY MPSIMOU U
TUTOCKOCTBIO, MEXKTY IBYMS TIOCKOCTSIMU;

3HATh OCHOBHBIC BH/Ibl MHOTOI'PAaHHHKOB: MPSIMOYTOJIbHBIH Mapasuieenumne],
napasuieJienure 1, mpu3Ma (BUIbI IPU3M: TpsiMasi, HAKJIOHHAsI, TPaBUIIbHAS), TUPaMUIa
(BuABI MUpaMUL), yced€HHAS MUpaMUa, IPaBUIIbHbIE MHOTOTPaHHUKH (KY0), UX
AJIEMEHTBI, CBOMCTBA; YMETh HAXOAUTh TUIOMIAM OOKOBOW U TOJIHOW MOBEPXHOCTH
MHOTOT'PaHHHUKOB, a TAKXKE UX 00BEMBI;

YMETh CTPOUThH CCUYCHHSI MHOTOI'PaHHHKOB METOJIOM Clie/Ia, MapaluIeIbHOTO TIepeHoca,
BHYTPEHHETO MPOEKTUPOBAHNUS;

BJIQJICTh MOHATHEM TeJla BpallleHUs: IWIMHIP, KOHYC, YCCU€HHBIN KOHYC, cdepa, map,
3HATh MX 3JIEMEHTHI (paJnyc OCHOBaHWUsI, 00pa3yroIias, 0OCb CAMMETPHH, BHICOTA);
YMETh HaXOIUTh OOKOBYIO UIIOJIHYIO MIOBEPXHOCTH TEJ BPAILICHHSI, & TAKIKE MX
00BEMBEL;

YMETb CTPOUTH CCUCHUS TCJI BpallICHUS TIJIOCKOCTBIO;

YMCTh pCHIATh 3a/la4r Ha KOMGI/IHaLII/II/I MHOT'OT'PaHHUKOB U TCJI BpalllCHUA,
AHAJIU3UPOBATH B HpOCTCﬁMHX CJIydadX B3aMMHOC PACIIOJIOKCHHUC 00BEKTOB B
IPOCTPaHCTBC,

1/1306pa>1<aTL OCHOBHBIC MHOTOT'PAaHHUKU U KPYIJIBIC TCJIA, BBIIIOJHATL YCPTECIKU 11O

YCJIOBUSAM 3a4a4;



— YMETh aHAIM3UPOBATH B3aUMHOE PACIOJIOKEHHUE CPEPhl U TIOCKOCTH, 3HATh
OTIpeieNIeHne KacaTeIbHOM IIIOCKOCTH K cdepe, GopMyarpoBaTh U T0Ka3bIBaTh
TEOPEMBI O CBOMCTBE U IPU3HAKE KAaCATEIbHOM INIOCKOCTH;

— BIAJETh [IOHATHEM BEKTOpA B IPOCTPAHCTBE, YMETh HAXOAUTh KOOPJAMHATHI BEKTOpA U
BBIIIOJIHATH OTIEpaiK (CI0KEHUS, BHIYMTAHUS, YMHOKEHHS BEKTOpA Ha YHUCJIO) Hall
BEKTOpaMH B KOOPJIMHATHOWH BEKTOPHOU (hopMme;

— 3HATh ONPEJEIIEHUE CKAISIPHOTO IPOU3BEICHUS BEKTOPOB, €r0 CBOWCTBA; HAXOAUTh
CKaJISIPHOE IIPOU3BEJICHUE BEKTOPOB UY€PE3 UX KOOPAUHATHI;

— IPUMEHSTb BEKTOPHBIA METOJ IPU PELIEHUH T€OMETPUUECKUX 33]1a4;

— HaXOJWUTh YPAaBHEHME IJIOCKOCTH, PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSTHUE
MEXAY CKPELMBAIOIIUMUCS MIPSMBIMU, ypaBHEHUE cPepbl, 00bEM Mapajiesienuneaa u
TETpas3apa, 3aJaHHOI0 KOOPJMHATAMU CBOUX BEPIIHH.

2.Conep:xanue marepuaJia

Tewma 1. «Iloemopenue kypca aneedpol u Ha4al AHATU3A
10 knacca»
Paszoen mamemamuru. CK03HAS TUHUA

e Uucna u BeruucieHus
o DyHKIMHU
Obs3amenbHblil MUHUMYM COOEPHCAHUS 00pa308amenbHOl 001aACmU MAMeMAmMUKa

e JleWcTBUTENBHBIC YHMCIIA.

o CreneHnHas QyHKIMS, €€ CBOMCTBA U rpaduK.

o [llokazarenbHas QyHKIMS, €€ CBOWCTBA U rpaduK.

e Jlorapudmudeckas ¢pyHKIHS, €€ CBOHCTBA U Tpaduk.

TpeboBaHus K MAaTEMAaTUUECKOM TTOATOTOBKE
Yposenv obs13amenvroti noocomosku odbyuaroue2ocs

e VYMeTh pemaTh HECIOXKHbBIE alredpanyeckue, nppaluoHaIbHbIe, TOKa3aTeIbHBIE,
gorapupMUYecKue, TPUTOHOMETPUUYECKUE YpaBHEHUS, HEPaBEHCTBA M WX
CHCTEMBI.

e 3HaTh CBOWCTBA CTETNCHHOW, IMOKA3aTEIbHOW, JOrapuPMUYECKON (QYHKIUU U
YMETh CTPOUTH UX TPAPUKH.

Yposenv 603m0tcHO1 noO2omo6xu 0byuarowe2ocs

e VYMeThb pemarh — anreOpawyeckwe,  WppalHMOHAIbHBIC,  IMOKa3aTeNbHEIE,
aorapupMUYecKue, TPUTOHOMETPUYECKNE YypPAaBHECHMs, HEPABEHCTBA H HUX
CHCTEMBI, TPUMEHSS PA3JIUYHBIE METOIbI NX PELICHUM.

e 3HaThb CBOWCTBA CTENEHHOW, IMOKAa3aTelIbHOW, JiorapupMuueckol (GyHKUUN U
YMETh CTPOUTh WX TrpaduKd. YMETh MPUMEHSITh CBOMCTBA (QYHKUHUA TIpuU
pPELICHUN Pa3JIMYHbIX 3a7a4.

Tema 2. «Tpueconomempuueckue QyHKyuu»

Paszoen mamemamuru. Cxeosnas aunus



DOyHKIUU

Obs3amenvbHbll MUHUMYM COOepIHCAHUSl 00pA308amMenbHOU 001acmu MamemMamuxa

O6macth onpeneneHuss TPUrOHOMETPUYECKHUX () YHKIIHA.

MHO0>X€eCTBO 3HAUEHUI TPUTOHOMETPUUECKUX (DYHKIIHI.

YeTHOCTh, HEYETHOCTh, NEPUOJUYHOCTD TPUTOHOMETPUUECKUX (DYHKIIHIA.
CroiicTBa GyHKIUHA y=COSX, Y=SINX.

['paduku GyHKIUET y=COS X, Y=SINX.

CaoiicTBa pyHKIIMU Yy=tgX

I'padux pynkuun y=tgx.

Tp€6OBaHI/I$I K MaTeMaTHU4YECKOM IIOATOTOBKC

Yposenv 0bs13amenvroti noocomosku odbyyaroue2ocs

HayuuThcst HaX0auTh 001aCTh OMPECIICHUS TPUTOHOMETPUYICCKUX (DYHKIIHI.
HayuuThcst HAXOAUTh MHOKECTBO 3HAUYECHUH TPUTOHOMETPUUECKHUX () YHKITUHA.
HayuuThcs onpenensiTh 4eTHOCTh, HEUETHOCTD, ICPUOIUYHOCTD
TPUTOHOMETPUYECKUX (DYHKITHIA.

3HATh CBOMCTBA TPUTOHOMETPHUCCKUX QyHKIHit » =CO0Sx, y=SinNx, y=igx
U YMETb CTPOUTh UX TPaPHUKH.

Yposenwv 603moorcnou noocomosku obyuaroujecocs

Hayuuthcsi HaxoauTh o00JacTh OIpeneieHWss W MHOXKECTBO 3HAYCHHH
TPUTOHOMETPUIECKUX (PYHKINI B OOJIEEe CIIOKHBIX CITydasX.

Hayuutscs OTIPEICTISTh YETHOCTb, HEYETHOCTH, ePUOTUIHOCTD
TPUTOHOMETPUUYECKUX (QYHKIHH B 00JIee CIIOKHBIX CITydasx.

3HATh CBOICTBA TPUTrOHOMETpHUECKMX (GyHKImi Y =COSx, y=sinx, y=igx
U YMETh CTPOUTH UX rpaduKu. YMETh BBIMIOJIHITE IpeoOpa3oBaHus rpad)uKoB.
OMKCHIBATh MO TpadUKy W B NPOCMEUWUX CIyYasx no ¢gopmyie TOBEICHUE U
CBOICTBAa TPUTOHOMETPUYECKUX (GYHKIWMA, HAXOAWTh MO Tpaduky GyHKIHUH
HauOOJBIINE ¥ HANMEHBIIINE 3HAUCHMUS;

Hcnonp3oBaTh NpUOOPETEHHBIE 3HAHKSI U YMEHUS B MIPAKTUUYECKON  JEATEIbHOCTH

u HOBC@I[HGBHOﬁ KHN3HHU IJIA:

NPAKTHYECKUX pacdyeToB To ¢dopmynaMm, BKIoYas (OPMYIbI, COJEp KaIinue
TPUTOHOMETpUYECKHE (DYHKIIMH, WCIOJB3YS MPU HEOOXOAMMOCTH CIPaBOYHBIE
MaTepHaibl U IPOCTEHNIINE BBIYUCIUTEIBHBIE YCTPOKUCTBA.

Hayuurtcs ompenensiTe CBOWCTBA OOpAaTHBIX TPUTOHOMETPHUCCKUX (YHKIHA U
BBINIOJIHSITH ACKU3bI UX TPa(UKOB, UCIOIb3Ys 3TU CBOICTBA.

Tema 3. «lIpouzsoonas u ee ceomempuyecKutl CMblCa»

Paszoen mamemamuru. Ckeo3nas 1uHus

DOyHKIUU

Obs3amenvHblil MUHUMYM COOepHCaAnUsi 00pa308amenbHOol 001acmuy MamemMamuxa



o IlonsTue o npenesie U HENPEPLIBHOCTU (PYHKIUU.

o IIpousBogHas. PU3NYECKUN CMBICI IPOU3BOLHOM.

e Tabnuia npon3BOAHBIX

e IlpousBogHas cyMMbl, MPOU3BEACHUS U YACTHOTO IBYX (YHKIIUH.
o ['eomerpuueckuil CMBICI ITPOU3BOTHOM.

e YpaBHEHHUE KACATEIILHOU.

TpeGoBaHust K MaTEMATUUECKON MOJATOTOBKE
Yposenv obs13amenvroti noocomosku 0byuaoue2ocs

o IloHuMarh MeXaHUYECKUN CMBICI TPOU3BOHOM.

e Haxonuth mnpou3BOAHBIE BJIEMEHTAPHBIX (QYHKUUN, TONIB3YyACh TaOIUIEH
IPOU3BOIHBIX.

e Haxonuth npou3BOAHBIE 3JEMEHTApHBIX (YHKIMM, MOJb3YSICh MpaBUIaMU
nuddepeHurpoBaHus.

o IloHMMaTh reOMETPUYECKUIN CMBICI MPOU3BOTHOM.

Yposenwv 603moorcnou noocomosku obyuaroujecocs

e OBnageTe NOHATHEM IPOU3BOJHOM (BO3MOKHO HA HArJISIHO-

e UHTYUTHUBHOM YPOBHE). Y CBOUTh MEXaHUUECKUIN CMBICI TPOU3BOIHOM [
o OcBouTh TEXHUKY AUPPEPEHINPOBAHNUS.

e YCBOUTb N'€OMETPUUYECKUI CMBICI IIPOU3BOJHOM.

Tewma 4. «llpumenenue npouz8o00HOI K UCCAE008AHUIO PYHKYUL»
Paszoen mamemamuxu. Cxgoznasn iunus
DOyHKINU
Obs3amenvbHbLlL MUHUMYM COOePIHCAHUS 00pA308aAMENbHOU 001ACMU MAMEeMAamuKa

e HccnenoBanue cBOMCTB (DYHKITUHU C TIOMOIIBIO IIPOXU3BOTHOM.
o HaxoxneHue npoMexxyTkoB MOHOTOHHOCTH.

o HaxoxnaeHne s3xkcTpeMymMoB (QYHKITUN

o [Iloctpoenue rpadukoB GyHKIIHIA.

o Haxoxnenne HanOOJIBIINX ¥ HAUMEHBIINX 3HAYEHUHN.

TpeOoBaHus K MaTEMaTUYECKON MOJTOTOBKE
Yposenv obs3amenvroii noocomosku obyuarouje2ocs

o IlpuMeHSATH, MPOW3BOAHBIC [JIsI HWCCIACAOBaHUSA (YHKIMH HAa MOHOTOHHOCTH B
HECJIOKHBIX CIyJasx.

e [lpumeHsATH, NPOWM3BOJHBIC IS HCClenoBaHUA GYHKIMA Ha SKCTPEMYMBI B
HECJIOKHBIX CIyJasx.

e [lpumeHSAT, NPOM3BOJAHBIC [JIs HCCIEIOBaHUSA (GYHKIMA W TOCTPOCHUS HX
rpaMKOB B HECIIOKHBIX CIydasx.

e [lpumeHSAT, NPOU3BOJAHBIC JJISI HAXOXKIASCHUS HAWOOJNBIIMX W HAWMEHBIIUX
3HaYeHUH (QyHKIUU



Ypoesenwv 603moorcnou noocomosku obyuarouje2ocs

Hayuutbcst nmpumenatrs auddepeHunanbHOe HCYUCICHUE ISl MCCIEeIO0BaHUs
AIIEMEHTAPHBIX U CIOKHBIX (PYHKIIMI U MOCTPOCHUS X TPa(UKOB.

UCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOMN AESATEIbHOCTH
Y TIOBCETHEBHOW JKU3HU IS

pelieHns NPUKIAAHBIX 3aJad, B TOM 4YHUCJIE COLHAIBHO-DKOHOMUYECKHX U
¢uznuecknx, Ha HaMOOJbUIME M HAUMEHBbIIME 3HAYCHHs, Ha HAXOXKIEHUE
CKOPOCTH M YCKOPEHMUSI.

Tema 5. «Humeepan»

Pazoen mamemamuxu. Cxeo3nasn nunus

OyHKIUU

Obs3amenvbHbll MUHUMYM COOEPIHCAHUS 00pA308aMeIbHOU 001aCU MAMeMAmUuKa

[TepBooOpa3zHas.

[TpaBuiia HaxOXkACHUS TTIEPBOOOPAZHBIX
[Lmomanas KpUBOJIMHEMHOW TPATICIIUH.
Brruuciienue uHTErpasios.

Tp€6OBaHI/IH K MaTe€MaTHYE€CKOM ITOAT'OTOBKC

Yposenv 0bs3amenvroli noocomosku odyuarouiecocs

HayuuTbcs HaX0auTh IepBOOOPA3HEIE, TOJIB3YACH TAOIUIICH TEPBOOOPA3HBIX.
Hay4uTtbcst BBIMUCIATH MHTETPAJIBI B IPOCTHIX CIIydasiX.
Hayuutbcst HaxX0auTh TI011a/1b KPUBOJIUHEWHOMN TparEenu.

Yposenwv 603moorcnou noocomosku obyuaroujecocs

OcCBOUTH TEXHHUKY HAXOXKJICHUS TTIEPBOOOPA3HBIX.

Y CBOUTh Fr€OMETPUUECKUI CMBICII HHTETPAJIA.

OcCBOUTH TEXHUKY BBIYUCIICHUSI UHTETPAJIOB.

Hayuntbcst HaxoauTh miomiaau Guryp B 00jiee CIOXKHBIX CIydasX.

Tema 6 .«Dnemenmor meopuu 6eposmuocment»

Pazoen mamemamuxu. Ckeo3Hasa TUHUA

Yucna 1 BRIYUCIICHUS.
MHoecTBa 1 KOMOMHATOPHKA.
CraTucTuka.

BepositHOCTS.

Obs3amenvHblil MUHUMYM COOEPHCAHUSL 00PA308aMENbHOU 0O1ACMU MAMeMamuKa

[lepecTaHOBKHU, COUETaHUS U pa3MEUIECHUS B KOMOMHATOPUKE.
CrnyvaitHbie COOBITUSI U UX BEPOSTHOCTH.



TpeGoBaHus K MaTEMAaTUUYECKON MOTOTOBKE

Yposenv obs3amenvroti noocomosku odbyyaroue2ocs

VYMeTs pematb KOMOMHATOPHBIE 3a1a4U.
YMeTh HaXOUTh BEPOSITHOCTU CIyYalHBIX COOBITUI B MPOCTEUILINX CITydasiX.

Ypoesenwv 603moorcnou noocomosku obyuarouje2ocs

YMeTh HaXOIWUTh YaCTOTY COOBITHS, UCMOJIBb3Ys COOCTBEHHBIE HAOMIONCHUS U
TFOTOBBIC CTATHCTHYECKHUE JaHHEIC.

Hcnonw3oBaTh MpuoOpETEHHBIC 3HAHUS M YMEHUS B IPAKTUUECKOMN JAEATEILHOCTH
U TOBCEJIHEBHOW JKM3HM JUIsl pElIeHUs Yy4eOHBIX M TPaKTHUECKUX 3ajad,
TPEOYIOIINX CUCTEMAaTUYECKOro iepedopa BaprUaHTOB.

Hcnonw3oBaTh MpuoOpEeTCHHBIC 3HAHUS M YMEHUS B IPAKTUUECKOM JIESITEIHHOCTH
U TIOBCEHEBHOW KHW3HHW [JIi CPAaBHECHHS IIIAHCOB HACTYIUICHUS CIy4YailHbBIX
COOBITHI, OILIGHKH BEPOSATHOCTH CIIy4alHOTO COOBITUSI B TMPAKTUYECKUX
CUTYalUsIX, COITOCTABIICHUS MOJICJIM C PEAIbBHOM CUTYallHEN.

Tema 7. «Hdmozogoe noemopenue Kypca

aﬂ266pbl U Hauaul aunaiusa»

Paszoen mamemamurxu. Cxeosznas munus

Boruucnenus u npeodpa3oBaHus

VYpaBHEHHS U HEPABEHCTBA

DOyHKIUU

MmuosxxectBa 1 komOuHatopuka. Cratuctuka. BeposaTHOCTb.

Obs3amenvbHbLlL MUHUMYM COOEPIHCAHUS 00pA308aAMENbHOU 001ACMU MAMEeMAamuKa

Kopens crenenn n.

CreneHs ¢ paluOHaIbHBIM TOKa3aTEJIEM.

Jlorapudm.

Cunyc, KOCUHYC, TAaHT€HC, KoTaHTeHc. [Iporpeccun.

O6mme mnpuemMbl perieHuss ypaBHeHuil. PemieHue ypaBHeHH. CHUCTEMBI
YPaBHEHUU C IByMs IepeMeHHbIMU. HepaBeHCTBa ¢ OJTHOM NEPEMEHHOM.
O6macte onpenencHus: GyHKIINM.

OO6macth 3HaUYCHUN (DYHKITHH.

[lepuognunocts. YeTHOCTh (HEUeTHOCTH). Bo3pacTanue (yObiBanue).
Okctpemymbl. Haubonbliiee (HauMeHblee) 3HaUCHHE.

I'paduku hyHKIIHIA.

[IpownsBoaHas.

UccnenoBanrie GyHKIMHU C TOMOIIBIO TPOU3BOIHOM.

ITepBooOpa3nas. uterpani.

[L1omaas KpUBOJIMHEMHOW TpATCIIUH.

Craructuueckast o0paboTKa JaHHBIX.

Pemenre koMOMHATOPHBIX 3a/1a4.



Crny4aiinbie COOBITHS M X BEPOSITHOCTH.

Yposenv obs3amenvroti noocomosku odbyyaroue2ocs

YMeTh:

onpeneNsaTh 3HaueHHe (QYHKIMM [0 3HAYEHUIO apryMeHTa MpU Pa3IUYHbIX
cnocobax 3a1anusi PyHKIUY;

CTpOUTh TpaUKu U3YUCHHBIX (YHKIUNA;

ONMKCHIBATh MO Ipa@uUKy U B MPOCTEUIIHUX Clayyasx Mo Gopmyse MOBEACHHE U
CBOMCTBAa (YHKIMI, HaXOquTh 1O rpapuKy QYHKIUU HauOoOJIbIINE W
HauMEHBIINE 3HAYCHUS;

BBIMOJHATh apuPMETHYECKUue JAEUCTBHUs, coYeTass YCTHble W NHCbMEHHbBIE
IpPUEMbI, IPUMEHEHUE BBIYMCIUTEIBHBIX YCTPONCTB; HAXOAUTh 3HAUCHHS] KOPHS
HATypaJlbHOW CTENEeHH, CTENEeHU C paluMOHAIbHBIM IOKa3aTeseM, Jorapudma,
UCIIOJIb3Ys MPU HEOOXOIUMOCTH BBIYMCIUTEIbHBIE YCTPOWCTBA; IMOIb30BATHCS
OLICHKOM M MPUKHUJIKON MPHU MPAKTUUECKUX pacueTax;

IPOBOAUTH MO M3BECTHBIM (OpMYyJIaM M MpaBuUiiaM MpeoOpa3zoBaHUs OyKBEHHBIX
BBIpOKEHUN,  BKIIOYAIOIIMX  CTEMEHHW,  paguKalbl,  Jorapupmbl U
TPUTOHOMETpUYECKUE (PYHKIINH;

BBIUMCISTh 3HAUEHUS YHUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH, OCYILIECTBIISAS
HE00XOAMMBbIE MOJCTAHOBKU U IPE0Opa30BaHNUs;

BBIUUCIIATh IPOU3BOAHBIE M MEPBOOOpPA3HbIE 3JIEMEHTApPHBIX  (DYHKLUH,
UCTOJIb3YsI CIIPAaBOYHbIE MATEPHUAIBI;

UCCIIEZIOBATh B IPOCTEHIIMX ClydasX (PYHKIMM HAa MOHOTOHHOCTb, HaXOIUTh
HauOosblIMe 3HAYeHUs (QYHKUMHA, CTPOUTh TpaduKd MHOTOWIEHOB H
OPOCTEMINUX  pallMOHAJIBHBIX  (YHKIMH €  MCIOJB30BAaHMEM  ammapara
MaTeMaTUYEeCKOTO aHaJIHN3a;

peliath panuoHajJbHbIE, MOKa3aTeJIbHbIE U JIOTApU(PMUUYECKHE YypaBHEHUS WU
HEpaBEHCTBA, NpOCTeHIIMe  HUppalloOHaJbHblE U  TPUTOHOMETPUYECKHE
ypaBHEHUS, UX CUCTEMBI.

Yposenv 603motcHo1l no02omoeku 0byuarowe2ocs

pelarb ypaBHEHHMs, NPOCTEHIINE CHUCTEMbl YPAaBHEHHM, HMCIOJIB3Yys CBOMCTBA
byHKIUN U UX TPaQUKOB;

BBIYUCIISITH TIOMAN C UCTIOIB30BAHUEM TIEPBOOOPA3HONM;

UCIIONIB30BATh I NPUOJIMKEHHOTO pEUICHUsST YpaBHEHUW U HEPABEHCTB
rpadudeckuii MeTo;

n300pakaTh Ha KOOPJIWHATHOW TUIOCKOCTH MHOKECTBA PEIICHUN TPOCTEHITNX
YPABHEHUU U UX CUCTEM.

CTPOUTH rpadUKU U3yUYCHHBIX (DYHKIUH;

ONMuChIBaTh MO Tpaduky u mo ¢GopMmyse MOBEACHUE U CBOMCTBA (YHKIIUH,
HaxoJUTh N0 rpaduKy GyHKIIMU HAUOOJIbIIKE U HAUMEHbIIINE 3HAYCHNUS,

HCIIOJIBb30BATh HpI/IO6pCTCHHBIC 3HAaHUA U1 YMCHUA B Hp&KTH‘-ICCKOfI ACATCIIBHOCTHU

u HOBCGI{HCBHOﬁ KHN3HH OJIA:



® [IPAaKTUYECKUX pacyeToB MO (opmynaM, BKIo4as GOpMYJbl, COJAEpKaIlIUe
CTENEHH, PaJHKaibl, JOrapu(Mbl U TPUTOHOMETPUUECKHE (DYHKIIMH, UCIOJB3YS
Py HEOOXOJIMMOCTH CIPaBOYHbBIE MAaTEPHANbl U MPOCTEUIINE BHIYMCIUTEIbHBIE
YCTPOWCTBA.

® ONHUCAHUS C MOMOIIbIO QYHKUUNA pa3IMYHBIX 3aBUCUMOCTEH, MPECTaBICHUS UX
rpaduyecku, MHTEpIpeTay rpaduKoB;

® peElIeHMs NPUKIAJHBIX 337a4, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX U
¢uznuecknx, Ha HaMOOJbUIME M HAUMEHBIIME 3HAYECHHs, Ha HAXOXKIEHUE
CKOPOCTHU U YCKOPEHHS;

® [IOCTPOEHUS U UCCIEIOBAaHUS MPOCTEHIINX MaTEMAaTUYECKUX MOJIETIEH.

TI'eomempus.
Tema 1. «Bexmopwl 6 npocmpancmeey - 6 yacos.

Bektopel B mpocTpancTBe. KominHeapHble W KOMIUIAHapHbIE BEKTOPBI.
[TapaysmensHblii nepeHoc. [lapamienpHOe NPOEKTUPOBAHUE U €TI0 CBOMCTBA.
[MapannensHbie mpoekiuu Tiockux ¢uryp. M3o0pakeHne MpocTpaHCTBEHHBIX
¢uryp Ha mnockoctu. CeyeHuss MHOTOrpaHHUKOB. VMcTopuueckue cBeneHus.

Llenv: cdhopMHpoBaTh y yyalluXcs TOHATHE BEKTOpa B MPOCTPAHCTBE;
paccMOTpeTh OCHOBHBIE ONEepallui HaJl BEKTOPaMHU.

Tewma 2. «Memoo koopounam é npocmparncmee»- 15 uacos.

Koopaunatel TO4YkKM UM KoopAauHaThl BeKTOpa. CKalIsIpHOE NIPOU3BEICHUE
BEKTOPOB. YpaBHEHHUE MIOCKOCTH. JIBmkenus. [IpeobpazoBanue nmogoousi.

Llenv - chopMHUpOBaTH YMEHUS YHAIIUXCS MPUMEHSATh BEKTOPHO-KOOPAMHATHBIN
METOJl K PEUICHHIO 3a/7a4 HAa BBIYMCIICHUE YIVIOB MEXAY NPSIMBIMHU U INIOCKOCTMH M
PaCCTOSIHUNA MEXAY ABYMS TOUKAMH, OT TOUKHU 10 IJIOCKOCTH.

Tema 3. «[uaunop. Kowuyc. llapy - 16 uacos.

[Tonstne numuugpa. I[Diomans noBepxHocTH muauHApa. [loHsATHE KOHYCA.
[Tnomanes moBepxHOCTH KOHYca. YceueHHBIN kKoHyc. Cdepa u map. YpaBHeHue
ctheprl. Bzaumuoe pacnonoxenue chepbl U mI0ckocTd. KacarenbpHas TIOCKOCTh
K cdepe. [Tnomans chepsr.

Ileny — paTh ydalIMMCSl CHCTEMATHYECKHE CBEICHUSI OO0 OCHOBHBIX TellaX H
MOBEPXHOCTX BpallleHUs1 — HUIUHIpPE, KOHYyce, cdepe, mape.

Tema 4. «Obwvemvr meny - 17 yacos.

O6beM mpsiMoyronbHOTrO mnapawienenunena. OObemMbl MNPSAMOW TPU3MBL U
uunusapa. O0beMbl HAKJIOHHOW MPU3MbI, NUpaMuIbl U KOHyca. O0beM 1iapa u
mwomanas chepsl. OOBEMBI IIAPOBOTO CETMEHTA, IIAPOBOTO CJIOS W IITAPOBOTO
CEKTOpa.



Ileny — BBeCTH MNOHATHE OOBEMa Tejla W BBIBECTH (DOPMYJbI ISl BBIYUCICHHS
00BEMOB OCHOBHBIX MHOTOIPAaHHMKOB M KpYIJbIX TeJl, HM3YYEHHBIX B Kypce
CTEPEOMETPHH.

Tema 5. «Hdmozosoe nosmopenuey - 14 uacos.

L]ens -_ MOBTOPUTH U 00OOIIUTH 3HAHUSA U YMEHHUS, YUAIIUXCS Yepe3 pelIeHUe 3a1au
[0 CJIEAYIOIIMM TE€MaM: METOJ KOOPAMHAT B IPOCTPAHCTBE; MHOTOTPAHHUKH; Teia
BpalieHus; 00bEMbl MHOTOTPAHHUKOB U TEJ BPAIICHUS.

3. TemaTnuyeckoe MIAHUPOBAHHUE
AJire0pa 1 Ha4aJ1a aHAJIU3A

No KonuuecTBo
KonnuectBo
n/u | Paznen KOHTPOJIbHBIX
JacoB
pabor

1 [ToBTOpEeHUE Kypca anredpbl U HaYajl aHATU3a 5
10 kmacca

2 Tpuronomerpuyeckue GyHKIIUU 14 1

3 ITpousBoiHas 1 €€ TEOMETPUUECKUN CMBICT 22 1

4 [IpumeHeHne Mpou3BOIHON K HMCCIEOBAaHUIO 20 1
byHKIMiI

) Wurerpan 20 1

6 KoMILIeKCHbIE uncIia 15

7 DneMeHThl KOMOWHATOPUKHU 14

8 3HAKOMCTBO C BEPOSITHOCTBIO 9 1

7 HUroroBoe moOBTOpeHHE Kypca aireOpbl W 20 1
HavaJl aHaJn3a
Uroro: 136 6

Freometpus
No | HammeHoBaHue pasznena KommuectBo | KoHTpOnbHBIE

m\ 4acoB paboTHhI

1 BekTopsl B mpocTpaHCTBE 6

2 MeTtoa KOOpIMHAT B MPOCTPAHCTBE 15 1

3 Hunuuap, KoHyC, map 16 1




10.

11.

OOBeMbI Te. 17 1
Hrtorosoe noBTopeHne Kypca 14
Hroro 68 3
HUcnoan3yembliit YMK

Anrebpa u Hauana a"anuza 10-11 III.A. Anumos, F0.M. Konsirun, M.B.Tkauésa,
H.E. ®&noposa, M. . lllabynun. /— M.: [Ipocsemienue, 2016 r.

Anrebpa 1 Hauana aHaiu3a. 11 kiacc: moypoyHbI€ MJIaHbI 10 YYeOHUKY
[II.A.AnumoBa u ap. /aBT.-coct. [.N.I'puropsesa. — Bonrorpan: Yaurens, 2006
r.

Hynuunun FO.I1. IToypounsie mnansl. AnreOpa u Havana aHanusa 11 kiacc.

Junaktuueckue MaTepuasl o aaredpe u Hadanam aHanu3a uist 10 u 11 knacca
/b.A. UBnes, C.U.Caaxksn, C.U.11Bapnoypr. M.: [Ipocsemienue ,2005 T.

Aranacan JI. C., byry3oB B. @., Kagomues C. b., [To3nsik 3. I'., FOnquna U. N.
I'eomerpus 10-11. — M.: IIpocemienune, 2008.

Aranacas JI.C., bByry3oB B.®. U3yuenue reomerpuu B 10-11 kiaccax. - M.:
ITpocenienue, 2003.

I"aBpunoa H.®.. Tloypounsie pa3zpabotku no reomerpuu 11 kmacc. — M: BAKO,
2006.

3BaBuy JI.U. u apyrue. KoHTponpHbIe U MPOBEPOUYHBIE pa0OTHI IO T€OMETPUU
10-11 xmacc. - M.: [Ipoda, 2001r.

3uB b.I'., Mennep B.M. Jlunaktuueckue matepuaisl no reomerpun ais 10 - 11
kiacc. - M.: [Ipocsemenue, 1999r.

JI.C. AtanacsH u np. 'eomerpus. Pabouas rerpaas nns 11 kiacca
obmeoOpa3oBarenbHBIX yupexaenuid. — M.: [IpocBemenne, 2008.

HOP XKusas I'eomertpus.
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