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JannHast mporpamma 1o yueOHoMmy mpeamety «MaremaTuka (BKJItouas ajareopy u
Hauaja MareMaTHYeCKOTo aHaln3a, TeOMETPUIO)» pa3paboTaHa Ha OCHOBE aBTOPCKOM
mporpaMmbl  Juisl  0011Ie00pa3oBaTenbHbIX OpraHu3anuii  KpacHomapckoro Kpas
«Auredpa u Hayasa maremarnyeckoro ananusa. 10 — 11 knaccel», aBTOp-cOCTaBUTEIb
E.A. Cemenko (Kpacuomap: I'BOY HPO Kpacnomapckoro kpas, 2018) x YMK
AmumoBa IIILA., Komsaruna IO.M., TkaueBoit M.B. um gap. «Anrebpa u Havana
MaTeMaTH4YeCKOro aHanu3a (0a30BbIi U yrimyOneHHbIN ypoBeHb). 10 — 11 kmaccey (M.:
[Ipocsemenue, 2018) u paboueit nporpammsl «l'eomerpus» k YMK asropos JI.C.
Atanacsna, B.®. byrycora, C.b. Kagomnesa u ap. «['eometrpus. 10-11 kmacce» (M.:
[Ipocemienue, 2018).

Kaace 10 11
Anrebpa u Hawaima wmaremarudeckoro | 102 102
aHam3a

['eomeTrpus 68 68
Bcero 170 170

Ilnanupyemble pe3yabTaThl
N3yyenne mpeamerHoir oOmactu  «Marematuka» J1aeT  BO3MOXKHOCTD
00y4aroIMUMCsl IOCTUYD CIETYIONNX PE3YJIbTaTOB Pa3BUTHS:
JInuHOCTHBIE Pe3yJabTaThl OTPAXAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:
1.11aTpUOTHYECKOT0 BOCIHMTAHUSA: I[EHHOCTHOIO OTHOILICHHUS K OTECYECTBEHHOMY

KyJbTypHOMY, HWCTOPUYECKOMY W HAyYHOMY HACJICAWIO, IMOHUMAHUS 3HAYCHUS
MaTeMaTUYeCKOW HAyKHW B JKM3HHW COBPEMEHHOTO OOINecTBa, CIIOCOOHOCTH BIIAJICTh
JOCTOBEpHON WH(MOpMaIel 0 MepeaoBBIX JOCTIKCHUSX M OTKPBITHSX MHPOBOU U
OTEUECTBCHHOW MAaTEMaTHUKH, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2.I'paxIaHCKOr0 BOCIUTAHMS W HPABCTBEHHOI'0 BOCHUTAHMS JeTeii HA OCHOBe
POCCHIICKMX TPAJAMIMOHHBIX LHEHHOCTEH NPEICTaBICHUS O COLMAIbHBIX HOPMax U
IpaBUJIaX MEXJINYHOCTHBIX OTHOILIEHUH B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM J€ATENIbHOCTH IPHU BBIIIOJHEHUN Y4E€OHBIX, IMO3HABATEIbHBIX 3ajad,
BBINIOJIHEHUH 3KCIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOINOHMMAHHUIO M B3aWMOIIOMOIIM B TMPOIECCE 3TOM Yy4eOHOW NEeATEeNbHOCTH;
TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEACHUE M MOCTYIKH CBOMX TOBAPUUICH. C MO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCJIEICTBHI ITOCTYIIKOB;

3. JIlyxoBHOe W HHPAaBCTBEHHOE BOCIUTAHHE JieTeldl HA OCHOBE POCCHICKHUX
TPAAMUMOHHBIX LEHHOCTEH: MPEACTaBJICHUA O COLMAIbHBIX HOpMax M IpaBUiax
MEXKJIMYHOCTHBIX OTHONIEHWH B KOJUICKTHBE, TOTOBHOCTH K Pa3sHOOOpa3HOU
COBMECTHOM JIEATENLHOCTH TPU BBHITIOJHEHUHU YYE€OHBIX, TMO3HABATEIbHBIX 3aj1ad,
BBITIOJITHEHUN OJKCIEPUMEHTOB, CO3aHUM Y4YEOHBIX TMPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAHHUIO M B3aWMOIIOMOIIM B MPOIECCE ITOW Yy4eOHOW AESTEIHHOCTH;
FOTOBHOCTH OILIEHMBAaTh CBOE MOBEICHUE M MOCTYIKH CBOUX TOBAPHUIIECH. C MO3UIUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;



4 Ilpunoduienne aerel K KyJbTYPHOMY HAcCJeqHI0 (JCTeTHYECKOe BOCIHHMTAHME):
CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUITHIO MaT€MAaTHYECKHX
OOBEKTOB, 3a/lay, pEIICHUH, pPACCYKICHUI; YMEHHIO BHUJETh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.

S.Ionyasipu3anuu Hay4YHbIX 3HaHuii cpeau nered (LlenHocTm Hay4HOro
MO3HAHMA): MUPOBO33PEHYECKUX MPEICTABICHUN COOTBETCTBYIOIIMX COBPEMEHHOMY
YPOBHIO Pa3BUTHSl HAyKM W COCTaBIBIIOIIMX OCHOBY JUIS IIOHMMAHMS CYIIHOCTH
HayYHOW KapTUHBI MUpa; MPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUSA
OPUPOABI, B3aUMOCBA3SIX 4YEJIOBEKa C IPUPOJHOM CpENOM, O poiM MpeaMera B
NO3HAHUU HITUX 3aKOHOMEPHOCTEH; ITO3HABATEJIBHBIX MOTHBOB, HAIIPaBJICHHBIX Ha
MOJlyYeHWE HOBBIX 3HAHUN MO TMpPEAMETy, HEOOXOAUMBIX [UIsi OOBSCHEHUS
HAOJIIOJTaeMBIX TPOLIECCOB W  SBJICHWN; TO3HABATEIbHOW U HH(POPMAIIMOHHOM
KYJbTYpbI, B TOM YHUCJI€ HABBIKOB CAMOCTOSITEIBLHON pabOThl C YUEOHBIMH TEKCTAMH,

CHpElBO‘-IHOfI HHTGp&TYpOﬁ, JOCTYIIHBIMHA TCXHNYCCKHUMH CpCcaCTBaMUu
I/IH(l)OpMa]_II/IOHHBIX TGXHOHOFHﬁ; HHTCpCCa K O6y‘{€HI/IIO )51 IIO3HAHHIO,
J'II-O603H3T€JII>HOCTI/I, T'OTOBHOCTHU u CITOCOOHOCTH K CaMOO6p330BaHI/II'0,

HCCIIEIOBATEILCKON JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBICHHOCTH U
yPOBHS 00yUYeHHUS B JAJIbHEHIIIEM;

6.®u3uYecKOro BOCIUTAHUS U (POPMHUPOBAHUA KYJIbTYPbI 3I0POBbSI: OCO3HAHUS
LEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKM Ha
310pOBBII 00pa3 KU3HU, OCO3HAHMSI OCIEACTBUN U HENPUATHUS 7 BPEIHBIX MPUBBIYEK,
HEOOXOAMMOCTHU COOJIIO/IEHNUS TPABKII OE30MMACHOCTH B OBITY U pEaJIbHOM KU3HU;

7. TpynoBoro  BOCHUTAHMA M  NPOoecCHOHAIBHOI0  CaMOOIpe/e/IeHUus:
KOMMYHHKAaTUBHOU KOMITETEHTHOCTH B 00I111eCTBEHHO TMOJIE3HOM,
y4eOHOUCCIIEI0BATENbCKOM, TBOPUECKON U APYrUX BUAAX NEATEIbHOCTH; MHTEpeca K
PAKTHYECKOMY H3Y4YEHMIO Mpodeccuil U TpyAa pa3iuyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE NPUMEHEHHS MPEIMETHBIX 3HaHWM, OCO3HAHHOTO BHIOOPAa MHAMBHIYaJIbHOM
TPACKTOPUM MPOJOJDKEHUSI OOpa3oBaHMsl C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K IIPEIMETY, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTENH;

8.9K0JI0rMuYecKoro BOCIUTAHUS

-9KOJIOTUYECKH IIeJIeCOO0PAa3HOr0 OTHOIIEHUS K TMPHPOJE KaK HCTOYHUKY
XKuznu Ha 3emiie, ocHOBE €€ CyIIECTBOBAaHUS, MOHUMAHUS LIEHHOCTH 3J0POBOTO U
Oe3omacHOro o0Opasza KH3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
(GU3nIeCKOMY U TICHXUYECKOMY 3/I0POBBIO, OCO3HAHUS IICHHOCTH COOIIOICHUS TIPABUII
0e30IacHOro TMOBEJEHUS MpU paboTe C BelIeCTBAaMU, a TakKXe B CUTyalUsX,
YTPOXKAFOIINX 3I0POBBIO U YKU3HH JIFO/ICH;



-CIIOCOOHOCTH TIPUMEHSATH 3HAHUSA, MOJydaeMble TPU U3YUYCHHUH MpeaMeTa, s
peleHns 3a1a4, CBA3aHHBIX C OKPY KalOLIEeW IPUPOIHON CPEAOU, TOBBIIEHUS YPOBHS
AKOJOTUYECKON KYJBTYpbl, OCO3HAHMS TJ00AIBHOIO XapakTepa 3KOJOTHYECKHX
npo0JieM U MyTel UX peleHus IOCPEICTBOM METOAOB IIPEIMETA;

=-9KOJIOIH4Y€CKOI'O MBbIIJICHUA, YMCHUA PYKOBOJACTBOBATHCA um B
HOSH&B&TCJ’IBHOﬁ, KOMMYHHK&THBHOﬁ )41 COHH&HBHOﬁ IMPAKTHUKC.

VYyebnsiii mnpeamer «MareMaTukay MpeAHA3HAYEH I HU3Y4YEHUs Kypca
anreOpsl M Hayal MaTeMaTUyeckoro aHanmmuza v reomerpud B 10 - 11 kiaccax Ha
0a30BOM YpOBHE.

Kypc «Anrebpa u Hayalla MaTeMaTU4YeCKOrO aHajau3a» HaleJeH Ha
dbopMHupoBaHWEe MaTEMaTHYECKOTO armapaTta I PEIIeHHs 3aJad W3 MaTeMAaTHKH,
CMEXHBIX TIPEAMETOB, OKpY)KAIOUIEH peaqbHOCTU. SI3BIK anreOpbl MOAYEPKUBACT
3HAYCHUE MAaTEeMaTUKU KaK s3blKa JJi1 TOCTPOCHHUS MATeMaTHYECKUX MOJEINCH,
MIPOLIECCOB U ABJICHUI PEaIbHOTO MUPA.

OnHoll W3 OCHOBHBIX 3aJlad HW3Y4YeHHs] aireOpbl SIBISETCS Pa3BUTHUE
QITOPUTMUYECKOTO MBIILICHUS, HEOOXOIMMOr0, B YaCTHOCTH, JUIsi OCBOCHHS Kypca
nH(pOpMaTUKH; OBIAJCHNE HaBBIKAMU JICTYKTUBHBIX paccyxiaenuil. [IpeodpazoBanue
CUMBOJIMYECKUX ()OpPM BHOCHUT CBOM CIIEIM(PUUECKUIN BKIIA/l B pa3BUTHE BOOOpaKEHUS,
CIIOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPYECTRBY.

['eomeTpusi Kak OJMH W3 BAXKHEUIIMX KOMIIOHEHTOB MAaT€MaTHYECKOTO
oOpa3oBaHusl, HEOOX0UMA Il MPUOOPETEHUS KOHKPETHBIX 3HAHUI O IPOCTPAHCTBE U
NPAKTUYECKA 3HAYUMBIX yMEHUM, (OPMHUPOBAHUS S3bIKa OIMUCAHUA OOBEKTOB
OKPY’KaIOIIET0 MHpPA, PA3BUTHUSI MPOCTPAHCTBEHHOTO BOOOpAKEHUSI M HUHTYUIIUH,
MaTeMaTUYECKOM KYJbTYpPbI, 3CTETHYECKOrO0 BOCHUTaHUS Yywamuxcs. H3ydeHue
r€OMETPUU BHOCUT BKJIQJI B Pa3BUTHE JIOTUUECKOTO MbIIUICHUS, (HOpMUpPOBAHUE
MOHATHS 10KA3aTeIbCTRA.

B xome ocBoeHus conepkaHUs Kypca ydalluecs MOJIy4YaloT BO3MOXHOCTb
pPa3BUTh MPOCTPAHCTBEHHBIC MPEJCTABICHUS U W300pa3UTEIIbHbICE YMEHHUsS, OCBOUTH
OCHOBHBIE (PaKThl U METOJbI CTEPEOMETPUHU, U3YUUTh CBOMCTBA MPOCTPAHCTBEHHBIX
TeJ, HAyYUThCS IPUMEHSTH MOJTYUYCHHbIC 3HAHUS JIJIs1 PEIICHUS MPAKTUYECKUX 3aad.

Pe3yabrarhl  0230BOr0  yPOBHfIT  OPHMEHTHPOBAHBI HAa  00INYIO
(yHKUMOHAJILHYKO  T'PAMOTHOCTb,  MNOJYY€HHE  KOMIIETEHTHOCTEH  JJId
NMOBCEITHEBHOM KMU3HM U 0011ero pa3BuTHs. DTa rpyIIia pe3yJbTaToB MMPEIoIaraeT:

— MOHUMAHHE MPEIMETA, KIIFOUEBBIX BOIIPOCOB U OCHOBHBIX COCTABJISIOIINX
AJIEMEHTOB HM3y4aeMOW TMpEeAMETHOM 00JIacTh, YTO OOECHEeYMBAETCS HE 3a CUeT
3ay4HdBaHUs ONPENEIICHUN U MPaBW, a MOCPEACTBOM MOJICIUPOBAHKS U MOCTAHOBKH
poOJIEMHBIX BOIIPOCOB JJIsI TAHHOW MPEeIMETHOM 00J1acTH;

— YyMEHHUE pelIiaTh OCHOBHBIC MPAKTHUUYECKUE 3aJaud, XapaKTEpHBIC IS
WCIIOJIb30BaHUsI METOJIOB U MHCTPYMEHTAPHS TaHHOU MPEeIMETHOU 001acTH;

— OCO3HaHUE paMOK H3y4aeMOW MpeAMETHOU 00JacTH, OrpaHHUYEHHOCTH
METOJI0OB M UHCTPYMEHTOB, TUIHYHBIX CBS3EH C HEKOTOPHIMH JIPYTUMH OO0JACTIMU
3HaHUS.

JIMYHOCTHBIE pe3viabTaTbl oﬁvqemm:




chOpPMHPOBAHHOCT, ~ MOTHUBAIlMM K OOyYEHHIO M  LEJEHANpPaBICHHOU
MMO3HABATEIIbHON JIESITEIbHOCTH, TOTOBHOCTH OOYYalOMUXCS K JIMYHOCTHOMY
CaMOOTIPEICIICHHIO;

CTPEMJIEHHE K CAMOPA3BUTHIO U CAMOBOCHHUTAHUIO, TOTOBHOCTh U CIIOCOOHOCTD
K CaMOCTOSITEJIbHOM TBOPUYECKOM U OTBETCTBEHHOM JESTEIbHOCTH;

CIIOCOOHOCTh BECTHM JUAJOr C JPYTUMHU JIIOJbMH, JIOCTUTaTb B HEM
B3aMMOIIOHUMAaHUs, HaXOJIUTh OOIIKME MeNM W COTPYAHHYATh JUIsl HUX
JOCTHXKEHUS;

TOTOBHOCTh K COTPYJHHYECTBY CO CBEpCTHHKaMU B 00pa30BaTEIbHOM,
OOLIECTBEHHO I0JIE3HOW, YYEOHO-MCCIEA0BATEIbCKOM, MPOEKTHOM U JPYyruX
BHJIaX JESTEIbHOCTH;

BOCIIMTAHUE MAaTPUOTH3MA, TOPAOCTH 3a CBOXO POIMHY Ha mpuMmepe XU3HU H
JEeATEIbHOCTH OTEYECTBEHHBIX YUEHBIX — MATEMATHUKOB;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha
OPOTSKEHUH BCEM JKU3HU; CO3HATEIBHOIO OTHOUIEHUS K HENPEPBIBHOMY
o0pa30BaHMIO KaK YCJIOBHUIO YCIEIIHOM MpOo()eCCHOHATBHOM U OOIECTBEHHOU
NEATENBHOCTH;

OCO3HaHHBIM BBIOOp Oyayimield npodeccuu U BO3MOXKXHOCTEH pealv3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOUIEHHME K MPO(PECCHOHATBHOU
NEeATEIbHOCTH KaK BO3MOXHOCTH YYacTHUsl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
rocyJapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM;

WHTEIPUPOBAHUE B JIMYHBIA ONBIT HOBOM, B TOM YHCIIE CaMOCTOSITEIBHO
HOJTy4YE€HHOU NH(OpMAaLINY;

(GbopMHpOBaHHE OCHOB CaMOBOCIIMTAHUSA B IIPOLIECCE BBIMOJHEHUSI PpaldOT
Pa3HOTO YPOBHS CII0)KHOCTH;

pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, MHTYULMU, HABBIKOB CaMOCTOSTEIBHOM
NEeSATENbHOCTH.

MeTanpeaMeTHbIe Pe3YJbTAThI 00YUEHHUS

YMEHHE CaMOCTOSATEIHLHO ONPEACIIATh IENH IeATSIbHOCTH U COCTABIIATH IJIAHBI
NEATETbHOCTH,  CaMOCTOSITEIBHO  OCYIIECTBJISATh,  KOHTPOJUPOBATh U
KOPPEKTUPOBATh JEATEIHLHOCTh; HCIIOIh30BAaTh BCE BO3MOXKHBIC PECYPCHI JJIS
JTOCTIDKCHUSI TIOCTABJIICHHBIX IIEJICH W peaju3aldd TUIAHOB JICSITEIIBHOCTH;
BBIOMPATH YCIEIIHBIC CTPATETUN B PA3TUYHBIX CUTYAIIHSX;

yMEHHUE TTPOTyKTUBHO OOINATHCS M B3aMMOICHCTBOBATH B IIPOIIECCE COBMECTHOM
NESATETbHOCTH, YYUTHIBATh TMO3HMIMH JPYTHX YYAaCTHUKOB JESTEIHHOCTH,
3¢ PeKkTUBHO paspeniaTh KOHPIUKTHI;

BIAJICHUE HABBIKAMH  TIO3HABATEIBHOW, Y4eOHO-UCCIEOBATEIILCKON |
MIPOCKTHOM JESATEIHLHOCTH, HAaBBIKAMH pa3pelieHus] mpodieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOATEILHOMY TIOMCKY METOJIOB PEIIeHHUS MPaKTUYECKHUX
3a/1a4, MPUMEHECHHIO PAa3IMYHbIX METOOB MMO3HAHMUS;



— TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOSITEIbHOW  MH(MOPMAIIMOHHO-
MMO3HABATEIILHON JEATEIHLHOCTH, BJIaJICHNE HaBhIKAMU TOJTyYCHHS HE0OX0IUMOMN
uHDOpMaIMu W3 CIIOBaped pa3HBIX THUIIOB, YMEHHE OPHUEHTHUPOBATHCS B
pPa3IUYHBIX ~ MCTOYHWUKAX  WHGOpPMAIMM, KPUTHYECKH  OICHWBATh U
UHTEPIIPETUPOBATH HH(DOPMAIIHIO, TTOTyIaeMYI0 U3 PA3TMYHBIX HCTOYHHUKOB,

— yMEHHUE WCIOIbh30BaTh CPEACTBAa HH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX

TEXHOJIOTHH;

— BJAJCHUE SA3BIKOBBIMU CPEJICTBAMU - YMEHHUE SICHO, JIOTUYHO U TOYHO WU3JIararh
CBOIO TOYKY 3pEHHUS, HUCIOJb30BaTh aJCKBaTHbIE (YCTHbIE U MHUCHMEHHBIC)
SI3bIKOBBIE CPEJICTBA.

IIpeaMeTHBIE Pe3VJbTAThI 00YUeHHUs

— (opmMupoBaHHE IPEACTABICHU O MAaTEMAaTUKE KaK YaCTH MUPOBOU KYJIbTYPhI U
0 MECTE MaTEMaTUKH B COBPEMEHHOM IMBUIIM3ALMH, O CIIOCOOAX OMHCAHUS Ha
MAaTeMaTUYECKOM SI3bIKE SIBJIEHUN PEATIbHOIO MUPA;

— (GopMUpOBaHHME TMPEACTABICHUM O MaTeMaTHYEeCKMX MOHATHSAX Kak o
BOKHEUIINX MATEMAaTUYECKUX MOJENAX, IMO3BOJIAIOIIMX ONUCHIBATH U HU3y4daTh
pasHble INPOLECCHl U SBICHHUs; MOHUMAHUE BO3MOXXHOCTU aKCMOMATUYECKOIO
IIOCTPOCHMS MATEMATUYECKUX TEOPUH;

— BJIAJICHUE METOAAMHU JOKA3aTEIbCTB M QITOPUTMOB PEUICHUS; YMEHHE HX
IIPUMEHSTH, IPOBOJINTH JI0KA3ATENIbHBIE PACCYKICHUS B XOJI€ PELICHUS 3aa4;

— BIJAJCHUE  CTAaHAAPTHBIMM  NPUEMAaMHM  PELICHHsS  PAlMOHAIBHBIX U
MppPalMOHANbHBIX,  IIOKA3aTENIbHBIX,  CTENEHHBIX,  TPUTOHOMETPUYECKUX
YPaBHEHUU U HEPABEHCTB, UX CUCTEM; UCIIOIb30BaHUE I'OTOBBIX KOMIIBIOTEPHBIX
IpOorpaMM, B TOM YMCJIE JUISA IOUCKA IIyTH PEIICHUSA U WIUIIOCTPALIMM PELICHUS
YPaBHEHUI U HEPABEHCTB;

— (opmupoBaHHe MPEACTABICHU 00 OCHOBHBIX MOHSTHUAX, HUAEAX U METOJAaxX
MAaTeMaTUYECKOTO aHAIU3a;

— BJIAJICHUE OCHOBHBIMM TOHATHUSMH O IUIOCKMX W  IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (DUTypax, UX OCHOBHBIX CBOMCTBax; (POPMHUpPOBAHUE yMEHUS
pacro3HaBaTh Ha 4YEpPTE)KaAX, MOACISX U B PEAIBHOM MHUPE T€OMETPUUYECKHUE
Gburypsl; IpUMEHEHHE U3YYCHHBIX CBOMCTB reoMeTpuuecKux puryp u dpopmyt
IUISL PELLIEHUS TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C PAKTUYECKUM COJIEPKAHUEM;

— ¢opMUpOBaHHE MPEACTABIECHUN O TMpoleccax | SBICHUSIX, HMEIOIUX
BEPOSATHOCTHBINA XapaKTEp, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM
MHUpe, 00 OCHOBHBIX MOHATUSX JIEMEHTAPHOW TEOpUMU BEPOSITHOCTEW; yYMEHUHN
HaXOJUTh U OLICHUBATh BEPOSATHOCTU HACTYIUIEHUS COOBITUNA B MPOCTEUILINX
NPAKTUYECKUX CUTYyalUsAX U OCHOBHBIE XapAKTEPUCTUKU CIyYalHbIX BEJINYUH;

— BJIAJICHUE HABBIKAMM HCIIOJIb30BAaHUs I'OTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM IIPU
pelIeHnu 3aaa4.

Uzyuast yueOHbIi mpeamer «Marematuka» B 10 - 11 kmaccax Ha 0a3oBoM
ypOBHe,
BBINIYCKHUK HAY4YHMTCH HCIOJIb30BATh IOJYyYEHHBbIE 3HAHHUS B ITOBCEIHEBHOMN



KU3HU U CMOXKET 00eCNeUYnTh BO3MOXKHOCTh YCHEIIHOTO MPOAOJIKEHUsT 00pa30BaHUs
10 CHELHAIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM HCIOJb30BAHUEM MAaTEMATHKHU.

BbINyCKHUK MOJYYMT BO3MOKHOCTHh HAYYUTHCH pa3BUBATh MBIILICHUE,
MCIIOJIb30BaTh MOJYYEHHBIC 3HAHUS B MMOBCEAHEBHOM JKU3HHU U O0ECTICUNTH YCIEITHOE
MIPOJIOJKEHNE O0pa30BaHUS IO CHEUUATbHOCTSM, HE CBA3aHHBIM C MPUKIAIHBIM
HCIIOJIb30BAaHUEM MATEMATHKH.

Takum oOpazom, oOydaromyecs, OCYIIECTBISIONIME oOydeHHe Ha 0a30BOM
YPOBHE, TOJKHBI OCBOUTH 00IIIME€ MaTEeMAaTUYECKHE YMEHUSI, HEOOXOAUMBIE JIJIsl KU3HU
B COBPEMEHHOM OOIIECTBE; BMECTE C TEM, OHU IMOIY4YalOT BO3MOXKHOCTh H3YUYUTh
npeaMeT riry0ke, yToObl B JlajJbHEHIIEM MpPU HEOOXOAMMOCTH M3y4yaTh MaTEMaTUKY
U1t po(heCCUOHATBHOTO MPUMEHEHHS.

IIpu n3yveHun cjeaywonux pasaeaoB npeamera «MareMaTuKa) BbIITYCKHUK
HAYYHUTCS, MOJYYUT BO3MOKHOCTh HAYYNTHCH (BbIIEJEHO KypPCUBOM):

DJIeMEeHTbI TEOPUH MHOKECTB U MATEeMaTHYeCKOM JIOTUKH

— ONEpHUpOBaTh MOHATHSAMHU: KOHEYHOE MHOMXECTBO, JJIEMEHT MHOXECTBA,
MTOJIMHOKECTBO, MIEpeceueHre U 00bETUHEHNE MHOXKECTB, YNCIOBbIE MHOXKECTBA
Ha KOOPJWHATHOM MPSIMOi, OTPE30K, UHTEPBAJ, MOJIYUHTEPBAI, POMEKYTOK C
BBIKOJIOTOM TOYKOH, rpapuueckoe mpeICTaBICHHUE MHOKECTB Ha KOOPIMHATHOM
IUIOCKOCTH;

— ONEPHUPOBATH NMOHATUSAMU: YTBEPKICHUE, OTPULIAHUE YTBEP)KICHHSI, UCTUHHBIC
U JIO)KHBIE YTBEpXKJCHUSA, NPUUYMHA, CIIEJCTBUE, YaCTHBIM ciayyail oO1ero
YTBEPKIACHHSI, KOHTPIIPUMED;

— HaxoJIUTh IepeceyeHue M OOBEIMHEHHE [IBYX MHOXKECTB, IPEICTaBIICHHBIX
rpauuecKy Ha YUCIOBOM NMPAMON U HA KOOPJIAMHATHOM MIIOCKOCTH;

— CTPOHUTH HA YHUCIOBOW NPSIMOM IOJMHOXECTBO YHCIOBOIO MHOXECTBA,
3aJIaHHOE NIPOCTEUIIUMU YCIIOBUSMY;

— pacrno3HaBaTh JIOKHBIE YTBEPKJIEHHUS, OLIMOKU B PACCYKIECHUSAX, B TOM YHCIIE C
MCIIOJIb30BAaHUEM KOHTPIPHUMEPOB;

— HCIOJIb30BaTh YMCJIOBBIE MHOKECTBA HA KOOPJAWHATHOW MPAMOMW ISl OTIMCAHMS
peanbHBIX IPOLIECCOB U SIBJICHU;

— IPOBOJUTH JOTUYECKUE PACCYKIEHUS B CUTyalUsIX [IOBCETHEBHOW KU3HU;

— TPOBEPSTH NPUHAJICKHOCTD 3JIEMEHTa MHOKECTBY;

— TIPOBOJUTH JOKA3aTEIbHbIE PpACCYXACHUS 11 OOOCHOBAaHUS HWCTUHHOCTH
YTBEPKIACHUM.

— HCIIOJIB30BaTh YHCJIOBBIE MHOXKECTBA HA KOOPJAWHATHOM TMpsSAMOM M Ha
KOOPJMHATHOM TUIOCKOCTH JJISI ONIMCAHUS PEAVIBHBIX IPOLECCOB U SIBJICHUM;

— MPOBOJUTH JOKA3aTEIbHBbIE PACCYKICHUS B CUTYALMSIX NMOBCEAHEBHOMN JKM3HH,
IIPU PELIEHUH 33]1a4 U3 APYTUX [PEAMETOB.

Yucaa 1 BbIpaKeHUs

— omnepupoBaTh Ha 0a30BOM ypOBHE (CBOOOIHO ONMEPUPOBATH) MOHATUSMU: LIETOE
YUCJI0, JETUMOCTb 4YHCeJl, OOBIKHOBEHHAs JpoOb, JecsITU4YHas JpoOb,
palMOHAJIBHOE YMCIO, MPUOJIMKEHHOE 3HA4YeHWe 4Yucia, 4YacThb, J0JIA,
OTHOLIEHWE, NPOLEHT, NOBBIIMIEHHE W TMOHWKEHUE Ha 3aJaHHOE YHCJIO
MPOIICHTOB, MacIITa0;

— TPUBOIUTH NMPUMEPHI YUCEIN C 33JaHHBIMU CBOMCTBAMH JE€IUMOCTH;



omepupoBaTh Ha 0a30BOM  ypOBHE TMOHATUSAMHU: Jorapupm  4Hcia,
TPUTOHOMETPUYECKass OKPYXKHOCTb, TpaayCHas Mepa yrija, BeJIHYdMHA Yria,
3aJJaHHOTO TOYKOM Ha TPUTOHOMETPHUYECKOW OKPYKHOCTH, CHUHYC, KOCHHYC,
TAQHT€HC U KOTAHT€HC YTJIOB, HIMEIOIINX MPOU3BOJIbHYIO BEJIMUMHY, YUCa € U7 |
BBITIOJIHATH apU(PMETHUUECKHUE IEUCTBUS C 1IEJIBIMU U pallUOHATBHBIMU YHCIIaMU;
BBITIOJIHATH HECIIOKHBIE NMPEOOPA30BAHMS YUCIOBBIX BBIPAXKEHHUH, COAEpKAIINX
CTETIeHH YHCell, IN0O KOPHU U3 YUCEI, JTUOO0 Torapu(Mbl YHCET;

CpaBHUBATh pPaIlMOHAIbHBIE YKCIIa MEXKIY COOOi;

OLICHMBATh M CPAaBHHUBATh C pAlMOHAIBHBIMU YHCIAMH 3HAYEHUS LEJbIX
CTEneHel yucel, KOpHel HaTypallbHOM CTENEHU U3 YHCed, JJorapu(pmMoB YUCEN B
POCTHIX CIyYasix;

n300paxaTh TOUKaMH Ha YUCIOBOM MPSIMOI LIeJbIe U palliOHATIbHBIC YHCIIA;
n300pakaThb TOYKAMU HAa YHCIOBOW MPSMOM IENble CTENEHW YHCes, KOPHH
HATypaJbHOMN CTETIEHU U3 YHCEI, IOTapU(PMBbI YHCEI B IPOCTHIX CIyUasx;
BBINOJIHATh HECIOKHBIE IMPEoOpa3oBaHUs LEIbIX M JIPOOHO-pAllMOHATIBHBIX
OYKBEHHBIX BBIPa)KCHHI;

BBIp@XaTh B MPOCTEHIINX CIydyasX M3 PaBEHCTBA OJHY MEPEMEHHYIO Yepes
APYTHE;

BBIUUCIIATH B MMPOCTHIX CIy4asX 3HAYCHUS YMCIOBBIX M OYKBEHHBIX BBIPAKECHUH,
OCYIIECTBIISII HEOOXOUMbBIE TIOJICTAHOBKH M MPEOOPa30BaHHS;

n300paxkaTh CXeMaTHUYECKU yroJl, BEJIMUYMHA KOTOPOTO BhIpaXkeHa B rpajycax;
OLIEHUBATh 3HAKH CUHYCa, KOCUHYCAa, TAHI'€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB;
BBITIOJTHATH BBIYMCIICHUS TIPU PEIICHUH 337a49 IPAKTHUECKOTO XapaKTepa;
BBINOJHATh NMPAKTUYECKUE pacyeThl C UCHOJIb30BAaHUEM IPU HEOOXOAUMOCTH
CIIPaBOYHBIX MAaTEPUAJIOB U BBIYUCIUTEIBHBIX YCTPOUCTB;

COOTHOCUThH peajbHble BEIMUYMHBI, XaPAKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO
MHUpa C UX KOHKPETHBIMU YUCIOBBIMHU 3HAYCHUSIMU;

UCTIONIb30BaTh METOJbI OKPYTJICHUS, TPUOMIKEHUS U MPUKUIKU TIPH PEIICHUH
MPAKTUYECKHX 3a]]a4 TOBCETHEBHOM JKU3HH,

BBIMOJHATh apU(pMETHUEeCKHe JEHCTBUsS, coueTas YCTHble U NHCbMEHHbIE
PUEMBI, IPUMEHSISI P HEOOXOAMMOCTH BBIYUCIUTEIbHBIE YCTPONUCTBA;
HAXOJIUTh 3HAUYCHUSI KOPHS HATYypaJIbHOW CTENEHHU, CTENEHH C PallOHAIbHBIM
nokaszateneM, Jiorapudma, UCIoib3ysl IpU HEOOXOAUMOCTH BBIUMCIUTEIbHBIC
YCTPOMCTBA,;

MOJIb30BATHCS OIIEHKOW U MPUKHUIKON TIPU MPAKTHUECKHUX pacyeTax;

MIPOBOJIUTH 10 W3BECTHBIM (hOpMYyJIaM U MpaBUiiaM NMpeoOpa3oBaHusi OYKBEHHbIX
BBIPKCHU, BKJTFOUAFOTIIHX CTETICHH, KOpHH, Jorapu(pMBbI u
TPUTOHOMETpUYECKUE QYHKIINH;

HAaXOJUTh 3HAYCHHS] UYHUCIOBBIX M OYKBEHHBIX BBIPAKECHHUM, OCYIIECTBIISS
HEO0OXOMMBIC TTOJACTAHOBKHU U TIPEOOPA30BAHUS;

nU300pakaTh CXEMaTHYECKH YToJI, BEJIMUYMHA KOTOPOTO BBIpAKEHA B Tpagycax
WIN pajJiiaHax;

UCIIOJIb30BAaTh MPH PELICHUU 3a/1a4 TaOJUYHbIE 3HAYEHUS] TPUTOHOMETPHUUECKUX
(GYHKIM yIII0B;



BEITIOJTHATh TIEPEBOJI BEIMYMHBI yIJIa W3 PauaHHON MEphl B TPAAYyCHYIO U
00paTHoO;

BBITMIOJTHATH JICUCTBUS C UYWCJIOBBIMH JAaHHBIMH TIpH pEIICHHH 33134
NPAaKTHYECKOTO XapakTepa M 3ajad U3 pa3InIHbIX 00acTel 3HAHWMA, NCTIONIb3Ys
pu He0OXOTUMOCTH CIIPABOYHBIC MaTEPUANTBI M BBIYMCIUTEIBHBIE YCTPOHCTBA,;
OIICHWBATh, CPABHUBATh W WCIOJIH30BATh MPH PEIICHUH MPAKTHUUECKHUX 3a7ad
YUCJIOBBIE  3HAUCHUS  pEaJbHBIX  BEIWYMH, KOHKPETHBIE  YHCJIOBBIC
XapaKTEPUCTHKU OOBEKTOB OKPYIKAIOIIETO MHUPA.

YpaBHeHHs U HEPABEHCTBA

pelIaTh JMHEWHbIC U KBaIpaTHBIC YpaBHEHUS M HEPABEHCTBA,;

pelarh Mmokas3arebHbIe YPaBHEHUS, BUIA o™ = ¢ (rae d MOKHO MpeACTaBUTh
B BHUJC CTCIICHW C OCHOBAaHMEM &) W MPOCTCUIINEe HEPaBEHCTBA BHIA
a¥<d, a*>d, a*<d, a¥>d (rme d MOXXHO MPEICTaBUTHh B BUJE CTCIICHU C
OCHOBaHHEM 2);

pemarts jnorapudMudeckue ypaBHeHHs Buma 100a(bx+c¢)=d yu npocreiinme

HEPABEHCTBA BHUJIA Ioga(bx+c)<d, Ioga(bx+c)>d, |Oga(bX+C)Sd,
log, (bx+c)>d :

IIPUBOJIUTH HECKOJIBKO IIPUMEPOB KOPHEU MPOCTEMIIET0 TPUTOHOMETPUYECKOTO
ypaBHEHUsT BHja: Sinx=a, COSx=a tgx=a ctgXx=a pne ¢ - TaOIMYHOE
3HAYEHUE COOTBETCTBYIOIIECH TPUTOHOMETPUUECKON (PYHKIINU;

COCTaBJISITh M peElIaTh YPAaBHEHUS W CUCTEMbl YPaBHEHUW IIPU PELICHUU
HECJIOKHBIX MPAKTUYECKUX (CIOKETHBIX) 3a]1a4;

pemaTth palyoHalbHbIE, TMOKa3aTeIbHbIE U Jorapu(MuyecKkue ypaBHEHUS WU
HEPABCHCTBA, NPOCTEUIINE HWpPpPANUOHAIBHBIE W  TPUTOHOMETPUYECKHUE
YpPaBHEHHSI, HEPABEHCTBA U UX CUCTEMBI;

WCIOJIb30BaTh  METOJABl  PEUICHHWS YPABHEHUMW: IPUBEICHUE K  BUAY
"MmpousBeAcHWE paBHO HYyMO"' WM '"4acTHOE paBHO HYyJO'", 3aMeHa
IIEPEMEHHBIX;

MCIMOJIb30BaTh METOI HHTEPBAJIOB JJIsl PEIIEHUS] HEPABEHCTB;

UCIIOJIB30BaTh IpauuecKuil MEeTo AJisi MPUOJIMKEHHOTO PEIICHUS] YPaBHEHUHN 1
HEPABCHCTB;

U300pakaTh Ha TPUTOHOMETPUYECKOW OKPYKHOCTH MHOXKECTBO PEIICHHI
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB;

BBIIIOJIHATh OTOOpP KOPHEH ypaBHEHMH WM pELIEHUH HEPaBEHCTB B
COOTBETCTBHHM C JOTOJHUTEIbHBIMU YCIOBUSIMU U OTPAHUYCHUSIMU;

COCTaBJISITb M pEIIaTh YPABHEHHUS, CUCTEMbl YPAaBHEHUU M HEPABEHCTBA IPHU
pelieHny 3a1ad Ipyrux y4eOHbIX MPEIMETOB;

WCIOJIb30BaTh YPABHEHUS M HEPABEHCTBA JJII MOCTPOECHUSI U MCCIIECIOBAHUSA
MPOCTEUIINX MATEMATUYECKUX MOJEJIEN PEATbHBIX CUTYyalMi WM MPUKIIAIHBIX
3a1ad4;

YMETh UHTEPIPETUPOBATH MOTYUYCHHBIN NIPU PEIICHUN YPABHEHUS, HEPABEHCTBA
WJIM CUCTEMBI PE3YJIbTaT, OIEHUBATh €ro MPaBO0NoI001e B KOHTEKCTE 3aJaHHON
pEAIbHOM CUTYaLIUU WY NPUKJIAJHOU 3a1a4



DyHKIUU

OINepHpoBaTh Ha 0A30BOM YPOBHE MOHITHSIMHU: 3aBUCUMOCTb BEJIMUWH, (PYHKITHS,
apryMeHT U 3HaueHue (PyHKIUHU, 00JacTh OMpeneIeHHs] 1 MHOXKECTBO 3HAUCHUN
GyHKIMH, TpapuK 3aBUCHUMOCTH, Trpaduk (QyHKIMH, HYId (QyHKIUH,
IPOMEKYTKHA 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHUME HA YHCIOBOM IIPOMEXKYTKE,
yObIBaHHE Ha YHMCIIOBOM IPOMEXKYTKE, HauOOJbIlIee U HAaMMEHbIIEE 3HAUCHUE
(YHKIIMM Ha YHUCIOBOM NPOMEXYTKE, Iepuoaudeckas (QyHKIUsA, I[EpPUOL,
YeTHas U HedyeTHas (QyHKIUY;

onepupoBaTh Ha 0a30BOM ypOBHE TOHATUSAMHU: TpsiMas u  oOpaTHas
MPOMOPLUMOHAILHOCTh  JIMHEWHAs, KBaJApaTHuHas, Jorapupmuueckas
nokasareibHasi QyHKIINU, TPUTOHOMETPUYECKUE (PYHKITUH;

pacno3HaBaThb TpaUK{ 3JIEMEHTApHBIX (QYHKIUI: nOpAMOid u oOpaTHOMN
MPONOPIUOHAIBHOCTH, JIMHEHHOW, KBaJAPAaTHUYHOW, JOorapudMUYECKOd U
[OKa3aTeNIbHON (PYHKIMM, TPUTOHOMETPUUYECKUX (PYHKIINA;

COOTHOCUTh TIpauKy d3JIEMEHTapHbIX (QYHKIUI: m[psMOoi U 0OpaTHOM
IPOIMOPIMOHAILHOCTH, JMHEHHOM, KBaJApaTUYHOM, Jorapu@muieckoil u
MOKa3aTeNbHOW (DYHKIMM, TPUTOHOMETpUYECKUX (YHKIMA ¢ (dopmyaMu,
KOTOPBIMU OHH 33/1aHBbL;

HAXOJUTh IO rpauKy NpUOJIMKEHHO 3HaYeHUs! (DYHKIMH B 33JaHHBIX TOUKAX;
OmpenensATh 1o TrpapuKky CBOMcTBa  (QYHKIMM  (HYJH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXYTKM MOHOTOHHOCTH, HauOOJbIINE U HAaUMEHBIINE
3HAYEHHUS U T.I1.);

CTPOUTH 3CKHU3 Tpaduika PyHKUIWHU, YIOBIECTBOPSAIOIIECH TPUBEACHHOMY HabOpy
yCIOBHM  (MPOMEXYTKM BO3pacTaHus/yObIBaHUS, 3HAauYeHUWE (DPYHKIUU B
3aJIaHHOM TOYKE, TOUKH IKCTPEMYMOB, ACUMIITOTHI, HYJIH QYHKIUH U T.1I.);
OTpeNeNATh N0 rpaguKaM M UCHOJIb30BaTh JJIS PEIICHUs MPUKIAJHBIX 3a]ad
CBOMCTBA peasIbHbIX MPOLIECCOB U 3aBUCUMOCTEN (HauOOJbIINEe U HAUMEHbBIIINE
3HaYeHUs, MPOMEKYTKM  BO3pacTaHus U yObIBaHUS, MPOMEXKYTKU
3HAKOIOCTOSIHCTBA. ACUMIITOTBI, IEPUOJ U T.IL.);

MHTEPOPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MNPaKTHYECKOU
CUTYAlINH;

ONMpeNeNsITh 3HayeHue (YHKIMU MO 3HAYCHHIO apryMEHTa MNpH Pa3IHYHbIX
cnoco0ax 3agaHus GQyHKUNU;

CTPOUTH TpapUKU U3YUEHHBIX (YHKIIUIA;

OMKCHIBATH MO TpauKy M B MPOCTEHUIIMX clydasx Mo (Gopmysie MOBEAEHUE U
CBOMCTBa (yHKUMHA, HaXOAuTh MO Tpaduky GQyHKIMM HauOoJbLIME U
HaVMEHbIIINE 3HAUYCHNUS,

pelars ypaBHEHUsl, MPOCTEHIINE CUCTEMbl YPaBHECHUH, UCIIOJb3Yys CBOMCTBA
GyHKUUN U UX rpaduKoB;

OnpenensaTh Mo TpadukaM MPOCTEUIINE XapaKTEPUCTUKH MEPUOIUYECKUX
MPOLIECCOB B OMOJIOTHH, SKOHOMHKE, MY3bIKE, PAIHOCBSI3U U Ap. (aMILIUTY/a,
MEepUo U T.I1.).

JIeMEeHThI MATEMATHYECKOI0 AHAJIM3A

OINepHpoBaTh Ha 0A30BOM YPOBHE MOHATHUSMU: MPOU3BOJHAS (PYHKLIMU B TOUKE,
KacarenbHas K rpaduky (QyHKIMHU, MPOU3BOHAS (DYHKIINH;



ONpEAENATh 3HAUYCHHWE MPOM3BOAHON (PYHKIIMM B TOYKE IO HU300paKEHHIO
KacaTelabHOU K rpaduKy, IPOBEACHHOMN B 3TOM TOUKE;

pelarb HECJIOXXHbIE 3aJadyd Ha INPUMEHEHHE CBSI3U MEXAY IMPOMEKYTKAMHU
MOHOTOHHOCTM W TOYKaMH 3KCTpeMyMa (YHKUUH, C OAHOW CTOPOHBI, U
MPOMEXYTKAMH 3HAKOTIOCTOSIHCTBA U HYJISIMU MTPOU3BOJHOM 3TOM QyHKIMHU - C
IPYTOM.

NoJb3ysCh  TpaduKaMM, CpaBHMBAThb CKOPOCTHM  Bo3pacTaHus  (pocra,
HOBBIIICHNS, YBEJIMYEHUS U T.I.) WIM CKOPOCTH YyObIBaHUS (TajaeHus,
CHW)KEHHUS, YMEHBILIEHUS U T.I1.) BEJIMYMH B PEAJIbHBIX IIPOIECCaX;

COOTHOCUTH I'papMKN peasibHbIX MPOLIECCOB U 3aBUCUMOCTEN C UX ONUCAHUSIMU,
BKJIFOYAIOUIUMHM  XapAaKTEPUCTUKH CKOPOCTH U3MEHEHUs (OBICTpBIA  poOCT,
IUTABHOE TIOHMKEHUE U T.I1.);

UCIOJIB30BaTh TpauKU peabHbIX NPOLECCOB [UIsl PELIEHUS HECIOXKHBIX
NPUKIAIHBIX 3a7a4, B TOM YHCIE OIpeaenss Mo TpaduKy CKOPOCTh XO0ja
IpoLECCa;

BBIYUCIIATh IPOU3BOJHYIO OJHOWIEHA, MHOTOWIEHA, KBAJPAaTHOIO KOPHS,
MIPOU3BOAHYIO CYMMBbI (DYHKIIMIA;

BBIUMCIIATh MPOU3BOJHBIE JJIEMEHTApHbIX (QYHKUMA M HMX KOMOHWHAIMMA,
WCIIOJIB3YsI CIIPABOYHBIE MATEPHUAIIBL;

UCCIIEIOBaTh B MPOCTEHIIMX Ciy4asX (yHKIMH Ha MOHOTOHHOCTb, HaXOAUTb
HauOoNbIIME U HAUMEHbIIME 3HaueHus (QyHKUUN, CTPOUTH TpapuKku
MHOTOUYJIEHOB U MPOCTEHIIMX pPalMOHAIBHBIX (PYHKIMHA C HCIOJIb30BAHUEM
anmapara MaTeMaTH4eCKOro aHaJIn3a;

pemarh NpUKIaAHbIE 3aJadyd U3 OMONOrMM, (U3UKHU, XUMHUHU, SKOHOMUKH U
IPYTUX IPEAMETOB, CBS3AHHBIC C HCCIEAOBAHMEM XapaKTEPUCTHUK PEATBHBIX
IPOLIECCOB, HAXOXKIEHUEM HanOOJBbIINX U HAUMEHBIINUX 3HAUEHUH, CKOPOCTH U
YCKOPEHHUS U T.IL.;

WHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI.

CrarucTHKA M TEOpHsl BEPOATHOCTEM, JIOTHKA 1 KOMOMHATOPHUKA
omnepupoBaTh ~ Ha  0a30BOM  YpPOBHE  OCHOBHBIMH  OMNHMCATEIbHBIMU
XapaKTepUCTUKAMHM YMCJIOBOrO Habopa: cpelHee apupMeTHUuecKoe, MeauaHa,
HanOoJIbIlIeEe U HAUMEHbLIEE 3HAYEHUS;

OINepUpoBaTh Ha 0A30BOM YPOBHE MOHATHIMU: YaCTOTA U BEPOSATHOCTH COOBITHS,
CJIy4aiHbII BBIOOP, ONBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU;
BBIUUCIISATH BEPOSTHOCTU COOBITUI HA OCHOBE MOJCYETa YHUCIIa UCXO/IOB;
OLICHMBAaTh M CpPAaBHUBATh B IMPOCTBIX CIy4yasiX BEPOATHOCTU COOBITUH B
pEaJIbHOM )KU3HU;

YUTaTh, CONOCTABIIATh, CPABHMBATh, MHTEPIPETUPOBATH B IPOCTBIX CIIydasx
pealibHbIe JaHHbIE, IPE/ICTaBICHHbIE B B TaOJIUL], TUarpamm, rpaukoB;
UMETH MPEACTABICHUE O TUCKPETHBIX U HEMPEPHIBHBIX CIIyYalHBIX BEIMUMHAX U
pacrpeneneHusax, O HE3aBUCUMOCTH CITyYalHbIX BEJIUYHH;

UMETh MPEJICTABIIEHNE O MATEMAaTUYECKOM OKUIAHUU U JUCIIEPCUH CIy4YalHbIX
BEJIMYMH;

MMETh MPEICTABICHUE O HOPMAIIBHOM PACIPEAEIEHUN U TPUMEPAX HOPMAJIbHO
pacnpeneNeHHbIX CTy4YalHbIX BeJIMYUH;

NOHMMATh CYTh 3aKOHa OOJBIIMX YHUCEI M BHIOOPOYHOIO METOAA HU3MEPEHHS
BEPOATHOCTEW;



UMETh TpPEJCTaBICHUE 00 YCIOBHOW BEpPOSITHOCTH M O TOJHOW BEPOSITHOCTH,
MPUMEHSTh WX B PEIICHUH 3a]1a4;

UMETh TPEJICTABIICHNE O BAYKHBIX YACTHBIX BUJAX PACTIPEICICHUN U MPUMEHSTh
WX B PEIICHUU 33]1aY;

MMETh IPEJACTABICHUE O KOPPEISALHUM CIy4YalHbIX BEIUYMH, O JIMHEWHOU
perpeccuu;

BBIYHCIIATH UM OLICHUBATh BEPOSITHOCTU COOBITUHN B peasIbHON KU3HU;
BBIOMPATDH MOAXOASIINE METOII MIPEACTABICHUS U 00paObOTKU TaHHBIX;

yMETh pellaTh HECIOXKHBIC 3a/layd Ha MPUMEHEHHE 3aKOHA OOJIbIIUX YHUCEN B
COIIMOJIOTUH, CTPAaXOBaHUU, 3[PABOOXPAHEHHUH, OOECIeYeHHH Oe30MacCHOCTH
HACEJICHUS B UPE3BbIUAMHBIX CUTYaIUSX.

TexcToBBIC 3aa4YU

peraTh HECJIOkKHbIE TEKCTOBBIC 3a/la4d Pa3HBIX THUIOB (B TOM YHCIIE 3a/layu
MOBBIIICHHON TPYJIHOCTH);

aHaAJIM3UPOBATh YCIOBHE 33/1a4H, TIPU HEOOXOIUMOCTH CTPOUTD ISl €€ PEIICHHS
MaTEeMaTHYECKYIO0 MOJIETIb;

NOHMMAaTh H  HCIOJB30BaTh JUIS  pEUICHWS  3agaud  MHQPOPMAIHIO,
MPEICTAaBICHHYI0O B BHUJE€ TEKCTOBOM M CHMBOJBHOW 3amlHCH, CXEM, TaOJHII,
auarpaMm, rpauKoB, pPUCYHKOB;

JIEHCTBOBATH I10 AIITOPUTMY, COJIEPKAIEMYCSl B YCIIOBUH 33/1a4H;

UCITIOJIb30BATh JIOTHYECKUE PACCYKIACHUS IIPU PEIICHUH 3a]1a4H;

paboTath ¢ U30BITOUYHBIMU YCIOBUSMHU, BEIOMpAst U3 Bcel nH(MOpPMAIK, TaHHbIE,
HE0OXO0IUMBbIE JJI PEIICHUS 3a/1a4H;

OCYIIECTBJISITh HECIIOXKHBIN IMepedop BO3MOXKHBIX PEIICHUN, BHIOMpas W3 HUX
ONTUMAJIBHOE TI0 KPUTEPUAM, CHOPMYJIUPOBAHHBIM B YCIOBUHU;

aHAIM3UPOBaTh W MHTEPIPETUPOBATH IIOJYUYCHHBIE PEHICHUS B KOHTEKCTE
YCIIOBUS 33]]a4i, BEIOMPATh PEIICHNs, He MPOTUBOPEUAIINe KOHTEKCTY;

pelaTth 3a7a41 Ha pacyeT CTOMMOCTH MOKYTIOK, YCIYT, MMO€3/I0K | T.I1.;

peliaTh HECIOXKHBIE 3a/ladd, CBA3aHHBIE C JOJEBHIM yYacTHEM BO BJIAJICHUU
bupmMoii, TpeANPUITHEM, HSIBIYKUMOCTHIO;

pemats 3a7a4d Ha TPOCTHIE TPOIEHTH (CHCTEMBbI CKHAOK, KOMHUCCHH) W Ha
BBIUMCJICHUE CIIOKHBIX MPOILEHTOB B PA3IMYHBIX CXeMax BKJIAJ0B, KPEIUTOB H
UTIOTEK;

pemiath IMpakTUYECKUe 3ajadu, TPEOYIOIIMe HCIOJIb30BAHUS OTPHUIATEIBHBIX
qucesl: Ha ONpEJEJIeHHe TEeMIlepaTypbl, Ha ONpEICIICHUE TMOJO0XKEHUS Ha
BPEMEHHOM OcHU (10 Halled 3pbl U MOCIE), Ha ABU)KCHHUE JCHEKHBIX CPEJICTB
(mpuxon/pacxoj), Ha ONPEACIICHUE TITyOUHBI/BBICOTHI U T.IL.;

UCIIOJI30BaTh TIOHATHE MaciTaba i HaXOXXJIEHUS PACCTOSHMM U JUIMH Ha
KapTax, IJIaHaX MECTHOCTH, TUIaHAaX MOMEIIECHUN, BBIKPOWKAX, IPH padboTe Ha
KOMIBIOTEPE U T.I.

peliaTb HECIOXKHBIE TMPAKTUYECKUE 3a/ladd, BO3HHUKAIOIIUE B CHUTYaIHIX
IMOBCEJHECBHOM KU3HU;

BBIOMpaTh ONTHUMAIBHBIM METOJl PEIICHHs 3aJadd, paccMaTphBas pazUYHbIC
METOIBI;

CTPOUTH MOJEIb PEIICHUS 3a7auu, MPOBOIUTH T0Ka3aTeIbHBIC PACCYXKICHNUS;
pemarh 3aauu, Tpedyromue nepedopa BapuaHTOB, TPOBEPKH YCIOBHA, BEIOOpA
ONTHUMAJIBHOTO PE3YJIbTATa;



MEPEeBOUTh NPU PEIICHUH 33Jaud HUH(OpMaLnio U3 OAHON (HOPMBI B JIPYTYIO,
WCIIONIB3YS TIPU HEOOXOAMMOCTH CXEMBI, TAOIHIIBI, Tpa(UKH, TUATPAMMBI,
pemarh NPakTHYECKUE 3aa4M U 3a/1a4d U3 IPYTUX IIPEIMETOB.

I'eomerpus

ONepUpOBaTh Ha 0a30BOM ypOBHE MOHATUSMHU: TOYKA, MpsMasi, MIOCKOCTH B
[IPOCTPAHCTBE, MNAPAJIENBHOCTh W  NEPHEHAUKYJSAPHOCTh MPSAMBIX U
IJIOCKOCTEH;

pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOTPaHHMKOB (Tpu3Ma, MHpamMHna,
IPSIMOYTOJIBHBIN Mapaienenumes, Kyo0);

n300paxarb wu3ydaemble (QUIYpbl OT PYKM MU C TPUMEHEHUEM IHPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB;

nenath (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IPOCTBIX 00bEMHBIX (DUTYP:
BUJ] CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHHS] MHOTOIPaHHUKOB;

U3BJIEKaTh HH(OPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax,
MIPE/ICTABICHHYIO HA YEPTEXKAX U PUCYHKAX;

npuMeHsaTe  teopemy  Iludaropa  mpu  BBIYMCIEHMH  3JIEMEHTOB
CTEPEOMETPUUECKUX (PUTYP;

pacno3HaBaTh OCHOBHBIE BUJIbI TEJ BpalleHus (KOHYC, UHIMHAP, chepa u 1map);
HaXO0JUTh OOBEMBI M IJIOMIAU MOBEPXHOCTEN MPOCTEHIIIMX MHOTOIPAaHHUKOB H
TEJI BpalleHUs (T€OMETPUUYECKUX TEN) C IPUMEHEHUEM GOopMyJ;

COOTHOCUTH aOCTpakTHbIE T'€OMETPUUYECKHUE MOHATHUS U (PAaKThl C PEabHBIMU
KU3HEHHBIMU OOBEKTaMU U CUTYaLUsIMU;

UCIOJIb30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (uryp s
pElIeHUs] THUMOBBIX 3aJad IPAaKTHUECKOIO COAEpX aHWs WU 3ajad U3 JApPYyrux
oOJracTeli 3HAHMIA;

COOTHOCUThH IUIOIIA/IM IMOBEPXHOCTEH TeJl OAMHAKOBOW (POPMBI pa3iIMuHOrO
pa3Mmepa;

COOTHOCHUTBH OOBEMBI COCYI0B OAMHAKOBOM (POPMBI pa3IMUHOTO pa3Mepa;
OLICHMBaTh (HOPMY MPABMIBHOIO MHOTOTPAHHUKA MOCIIE CIHUJIOB, CPE30B U T.II.
(ompenensTh  KOJWYECTBO  BEpIIMH, pedep W TpaHeld  MOJYYEHHBIX
MHOT'OTPAaHHUKOB);

NPUMEHATh U1 PElIeHHs 3aJady TeoMeTpuyeckue (akThbl, €CIIU YCIOBHUS
IPUMEHEHUS 33J]aHbl B IBHOH (opMe;

pelaTh 3aJaud Ha HaXO0XKJIEHHWE T'€OMETPUYECKUX BEJIMYMH 10 o0pas3lam Hiu
aJIrOpuTMam;

U3BJIEKAaTh, HWHTEPIPETHPOBATH U  NPeoOpa3oBbIBaTh  MHPOPMALUIO O
reOMEeTPUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTexax;

OPUMEHATh TeOMeTpUuyYecKue (akThl JUIs pelleHus 3a7ady, B TOM UHCIE
MIPEANOJIATAOIINX HECKOJIBKO IaroB PEIICHHUS;

OMKCHIBATH B3aMMHOE PACIIOJIOKEHUE MPSAMBIX U TIJIOCKOCTEN B MMPOCTPAHCTBE;
dbopMyIupOoBaTh CBOWCTBA U MPU3HAKHU (HUTYD;

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKACHUS;

BJIAJETh CTAaHAAPTHOM KiaccudUKanuend mpoCTPaHCTBEHHBIX PUTYp (MHUpaMUIbI,
PU3MBI, TApaJLIEIEUIIEbI);

BBIYHCIIATH PACCTOSHUS U YTJIbl B IPOCTPAHCTBE;

BeKkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE



— ONepupoBaTh Ha 0a30BOM YpOBHE IMOHATHEM JEKAPTOBbI KOOPAUHATHI B
IIPOCTPAHCTBE;

— HaXOJUTbh KOOPAMHATHI BEPUIMH Ky0a 1 MPSIMOYTOJIbHOTO MapaljieenuIe1a;

— ONEpPUPOBATH MOHITUAMHU JEKAPTOBBI KOOPAMHATHI B MHPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJ MEXKIY
BEKTOPaMH, CKAUSIPHOE IPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

— HAaXOOUTh pACCTOSIHUE MEXAY JBYMS TOYKaMH, CYMMY BEKTOpPOB U
IPOU3BEACHUE BEKTOpAa HA YHCIO, YIroJl MEXAYy BEKTOpamH, CKaJspHOE
IIPOU3BENCHUE, PACKIAABIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

— 3aJaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT;

— pemiath NPOCTEHIINE 3a/1a4l BBEJICHHUEM BEKTOPHOTro Oaswuca.

HUcropust MaTeMaTHKHU

— OIKCHIBaTh OTACNIbHBIE BBIAAIOIINECS PE3YIbTAThl, MOJYYEHHBIE B XOHE
pa3BUTHUS MATEMATUKHU KaK HAYKH;

— 3HATh TPUMEPbl MATEMATUYECKUX OTKPBITUM M MX aBTOPOB B CBS3U C
OTEYECTBEHHOU U BCEMUPHOM UCTOPUEN;

— TOHUMATh POJIb MATEMATHUKHU B pa3BUTUM Poccnu;

— MPEACTAaBJISITh BKJIAJ BBLIAIOIIMXCS MAaTEMAaTHKOB B Pa3BUTHE MATEMAaTUKU U
MHBIX Hay4YHbIX 001acTei.

MeToabl MaTEMAaTHKH

— MPUMEHATHh U3BECTHBIE METOJbI IIPU PELICHUM CTAHAAPTHBIX MAaTeMaTHUYECKHUX
3a1ad4;

— 3aMeyaTb M  XapakTepU30BaThb  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH B
OKpY’Karolen NeHCTBUTEILHOCTH;

— NPUBOJIUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, B TOM
YUCJIE XAPAKTEPU3YIOIIUX KpacOoTy M COBEPUICHCTBO OKPYKAIOLIEr0 MUpa U
ITPOU3BEACHUIN UCKYCCTBA;

— HCHOJIb30BAaThb OCHOBHBIE METOBI JOKA3aTENbCTBA, MPOBOANUTH JOKA3aTENbCTBO
Y BBITMIOJIHATH ONPOBEPIKEHNUE;

— TPUMEHATH  NPOCTEUIIHE  NPOTrPpaMMHBIE  CpPEICTBA M DBJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUHA MAaTEMAaTUYECKUX 3a/a4.

2. Conep:xanme yueOHOro npeamera «MareMaTuKa

AJire0pa U Ha4YaJIa MaTEeMAaTHYEeCKOr0 aHAJIN3a
10 kaace

JeucrBuresibHbIe umMcaa. llenple W panmuoHaIbHbIE 4YuCHA. [[eNCTBUTEbHbBIC
yucna. beckoHeuHo yObIBarolias reomerpudeckas mporpeccus. Apudmernyeckuit
KOpEHb HaTypaJbHOW cTeneHu. CrTeneHp ¢ palMOHAJIbHBIM U JIEHCTBUTEIBHBIM
nokasareneM. Pemenue 3anay.

Crenennas pynkuusi. CrenenHas QyHkuusi, e€ coiicTBa M rpadux. Bzaumuo
oOpaTtHbie (pyHKIIMU. PaBHOCWIIbHBIE ypaBHEHHS M HepaBeHCTBa. MppallmoHalbHbIE
ypaBHeHHUs. MppanrioHaIbHbIE HEPABEHCTBA.

Ioka3areabHas ¢ynkuus. [loxazarenbHass QyHknusi, e€ cBOWCTBa U TIpaduK.
ITokazarenbHble ypaBHeHUS. [loka3zaTenbHble HepaBeHCTBA. CUCTEMBI MTOKA3aTEIbHBIX
YPaBHEHHU U HEPABEHCTB.



Jlorapupmnueckas  pynxkumsa. Jlorapupmel.  CpoiicTBa  Jmorapugmos.
JlecsiTuuHble W HaTypasibHble Jorapu@msl. Jlorapudmudeckas GyHKIMs, e€ CBOMCTBa
u rpaduk. Jlorapupmuueckue ypaBaenus. JlorapupMuyeckne HepaBeHCTBA.

Tpuronomerpuyeckue ¢opmyabl. Pannannas wmepa yrna. IloBopor Toukm
BOKPYT Hauana koopauHaT. OmnpeneieHne CuHyca, KOCHHyca M TaHTeHca yria. 3HaKu
CHHyCa, KOCHMHyCa M TaHTEHCAa. 3aBUCHMOCTb MEXAY CHHYCOM, KOCHHYCOM H
TAHT'€HCOM OJHOIO M TOro e yrja. TpuroHomerpuueckue Ttoxzaectsa. Cunyc,
KOCHHYC M TaHT€HC YIJIOB ¢ U ~% . @opMmyJsbl ciiokeHns. CuHyc, KOCUHYC U TaHT'€HC
nBoiiHoro yria. CuHYC, KOCMHYC M TaHI€HC IIOJIOBUHHOrO yria. PopMyiibl
npuseneHus. CyMma U pa3HOCTh CUHYCOB. CyMMa U pa3HOCTb KOCUHYCOB.

Tpuronomerpuyeckue ypaBHeHHsl. YpaBHeHue C0SX=2a_  VYpapHeHue Sinx=a.
VYpaBHenue 19X =2, PemeHue TpUroHOMETpUUYECKUX ypaBHeHUM. [Ipumepsl pemeHus
OPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

HTorosoe moBropenue.

AJuireOpa 1 HaYaJIa MATEMATHYECKOI'0 AHAJIU3A
11 kaace

Tpuronomerpunueckue ¢QyHkuuu. OOIacTe ONpenesNeHuss U MHOMXECTBO
3HaYEHUN TPUTOHOMETpHUECKUX (PyHKUMHA. YETHOCTh, HEYETHOCTh, MEPUOJUYHOCTD
TpuroHomerpudeckux QGyHkiuin. CroiicTBa GpyHkun Y = €05* y e€ rpaduk. CoiicTBa
Gyukipmr Y =SinX g eé rpaduk. CoiictBa ¢yukimu Y = 19X u e€ rpaduk. O6paTHbIC
TPUTOHOMETpUYECKUE QYHKIUH.

IIpousBognass u eé reomerpuuyeckuid cmbicj. I[IpousBonnas. IlpomsBogHas
creneHHo QyHkuuu. llpaBuna nuddepenurpoBanus. [Ipon3BogHBIE HEKOTOPBIX
AJ€MEHTApHBIX QYHKIUN. ['eOMeTpUUeCKU CMBICI TPOU3BOTHOM.

IIpumeHnenue mnpou3BOAHON K ucciaenoBanniw ¢GyHkuuid. Bo3spacranue wu
yObiBaHue (YyHKIMH. OKCTpeMyMbl (yHKIuM. [IpumMeHeHue mnpou3BOJHON K
noctpoeHuto rpadukoB Ppynkuuii. Haubonbinee u HauMeHbIee 3HAUYCHUST (PYHKIIUH.
BrinykiiocTs rpaduka QyHKIIUU, TOUYKH Ieperuoa.

HNurerpan. I[lepBooOpasnas. IlpaBmna Haxoxaenus nepBooOpasHbix. [lmomanas
KPUBOJIMHEWHON Tpaleuuu W UHTErpal. BpiuncieHue uHTerpainoB. BeruuciieHue
wiomaae Guryp ¢ momoriso uHTerpangoB. [IpuMeneHre Tporu3BOIHON U MHTETpaja
K PELICHUIO IPAKTUYECKUX 3aa4.

KomoOunaropuka. IlpaBwio mnpousBenenus. IlepectaHoBku. Pa3zmenieHus.
Coueranus u ux cBoiictea. bunom HproToHa.

JyeMeHTHI Teopuu BepositHocTeil. CoObitusa. KoMOuHamum  cOOBITHA.
[IpotuBonosnoxueie coObITUs. BeposTHOCTh coObITHS. Clio)KEHHE BEPOSITHOCTEH.
HesaBucumele coObITHs. YMHOXKEHUE BeposiTHOCTEH. CTaThcTHYecKasi BEPOSITHOCTb.

Crarucruxa. Cnyyaiinpie BennuuHbl. LleHTpanbHbie TeHaeHIIMU. Mephl pa3opoca.

3aki04YHTEIbHOEC MOBTOPEHHE Kypca ajaredpbl U Ha4ajd MaTeMaTH4eCKOro
aHaJIM3a MPH MOAT0TOBKE K MTOTOBOM aTTeCTALIUM 110 MAaTEeMAaTHKe.

I'eomerpusn
10 kanacc



BBenenne B npeamer. Ilpenmer crepeomerpum. AKCHOMBI CTEPEOMETPUH.
HexoTopsble cneacTBus u3 akCuom.

IHapajuie1bHOCTH NPAMBIX M IJIOCKOCTEH. [lapamiensHOCT MPSAMBIX, PAMON U
IJIOCKOCTH (MapajulesibHblEe MpSIMbIE B MPOCTPAHCTBE, NPHU3HAK NapAJIIEIbHOCTH
NpsAMBIX B MpocTpaHcTBe). [lapamiensHOCT HOpSAMONW M IUIOCKOCTH. B3anmHoe
pacnoioKeHUEe MpsAMBIX B MpocTpaHcTBe. CKpelluBaromIvecss MOpsMble. YTIIBI €
COHAIPABIICHHBIMU CTOpOHaMH. B3anMHOE paclosoKeHHE NPSIMBIX B IPOCTPAHCTBE.
VYron mexnay npsameiMu. [lapasnienbHble IOCKOCTH.

CgolicTBa mapauienbHbIX MockocTer. Terparap. Ilapannenenunen. [Toctpoenue
CEYECHMI TeTpadpa 1 NapajuleIeUIeaa.

IlepnieHAUKYJIAPHOCTH NPAMBIX U INIOCKOCTEH. lepneHuKyIIsIpHbBIE NpsSMBIE B
npoctpaHcTBe. [lapamienbHble npsiMble, NEPIEHANKYISIPHBIE K IIIOCKOCTH. IIpu3Hak
NEPHEHANKYJIIPHOCTH MPSAMOM U IUIOCKOCTU. Teopema 0 MpsMOH, NEePIEHAUKYISIPHON
IJIOCKOCTU. PaccTossHME OT TOYKM 0 TUWIOCKOCTH. TeopeMa o TpEX MepHeHAUKYIApax.
Yron wMexnay OpAMOM M IUIOCKOCTBIO.  JIByrpanneii  yroa.  I[Ipusnak
MIEPIICHIUKYJSIPHOCTH ~ JIBYX  IUIOCKOCTEW. IIpsAMOYTOnBHBIN  IapasuiesienuIe .
TpéxrpanHbii yroja. MHOTOrpaHHBIN yToOl.

MHuororpannuku. [lonsatue muororpannuka. ['eomerpmueckoe teno. [Ipusma.
[Inpamuna. [IpaBunpHasg nupamupa. YceuéHHas nupamuzaa. [loctpoeHne cedeHwuit
nupamua. Cummerpus B npocTpaHcTBe. [loHATHE NPaBUIBHOTO MHOTOIPDAHHHMKA.
DNeMEHThl CHMMETPHH NTPABUIIBHBIX MHOIOTPAaHHUKOB.

IHoBTOpEHMeE.

I'eomerpusn
11 knacc

Huaunaap, konyc u map. [lonsarue uunuaapa. [lnomans MOBEpXHOCTH HWIUHAPA.
[Tonstue xonyca. Ilnomiaas moBepXHOCTH KOHYca. Y ceu€HHbI koHyc. Cdepa u map.
B3auMHoe pacnonoxenue cepsl U ockocTH. KacarenbHasi MIOCKOCTh K cdepe.
[Tnomans cheprl. BzaumHoe pacnosnoxxkenue cepsl u npsamon. Cdepa, BliMcaHHas B
UUIUHAPUYECKY0 ToBepXHOCTh. Cdepa, BOMcaHHas B KOHMYECKYIO IMMOBEPXHOCTb.
CedeHust TUIMHAPUYECKON MOBEPXHOCTU. CeueHUs] KOHNYECKON TOBEPXHOCTH.

O0bém Tea. Ilonstue o6bEMa. OOBEM TPSIMOYTOJBLHOTO TMapasuieNenuIesa.
O6bEM mipsimoit ipu3Mbl. O0BEM nUIUHApPA. Beruncnenne 00bEMOB TN C MTOMOIIIBIO
unTerpana. OO0bEM HaKJIOHHOW Tpu3Mbl. OO0BEM HaKJIOHHOW TpU3MbL. O0BEM
nupamuabl. O0béM koHyca. O0bEM mapa. OOBEMBI MIAPOBOTO CETMEHTA, IIAPOBOTO
CJI0s ¥ IapoBoro cexropa. [lnomans cdepsl.

BekTopsl B npocTpancTBe. [lonsiTue BekTopa. PaBeHCTBO BekTOpOB. ClioxkeHue
Y BbIlUATaHHE BEKTOPOB. CyMMma HECKOJBKMX BEKTOPOB. YMHOXEHHE BEKTOpAa Ha
yuciio. Kommanapueie Bektophl. [IpaBuno mapamienenunena. Pasznoxxenue BekTopa
110 TPEM HEKOMILIAHAPHBIM BEKTOPAM.

Mertoa koopauHar B mnpocrpaHcrBe. /IBuikeHus. lIpsmoyronsHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopauHaTel BekTopa. CBsA3b MEXAy KOOpPAMHATAMH
BEKTOPOB M KOoOpauHaTamu Touek. [Ipocreimne 3amaun B KOOpaAMHATax. YpaBHEHUE
cheprl. Yroa Mexay Bekropamu. CkajasipHOE MPOU3BEIEHUE BEKTOPOB. Briuncinenue
YIJIOB MEXAY IMpsAMBIMU M IUIOCKOCTSAMH. YpaBHEHME IIIOCKOCTU. lleHTpanbHas



cummetpus. OceBasi cumMeTpus. 3epkaiibHas cumMMmeTpus. [lapamiensHelid mepeHoc.
[TpeobOpazoBanue moaoousI.
3aKkIIYUTETbHOE TIOBTOPEHNE Kypca reoMeTPUH MPH MOAT0OTOBKe K HTOT0BOii

aTrrecranum no MaTEMaTHKE.



3. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «MATEMATHKA»

Ne I'naBa/ Conep:kaHue MaTepuaJia Kou-Bo | Lleaun o0yuenust
IL/1L. 4acoB
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 10 kiaacc

IHOBTOPEHME. 8

Anrebpandeckue BelpakeHUs. JINHEHbIC ypaBHEHUS U
CUCTEMBI YpaBHEHUI. YUCIIOBBIE HEPABEHCTBA U
HEPaBEHCTBA IIEPBOM CTEIEHU C OJJTHUM HEU3BECTHBIM.
JIuneiinas pynknus. KBagpatasie kopau. KBagpaTasie
ypaBHeHus. KBagparuunas ¢pyHKIus, e€ CBOMCTBA.
KBanpartusie HepaBencTBa. CBoWCTBa U TpaduKu PyHKIIHI.
IIporpeccun.

IIpenmernbie nenu:

CUCTEMaTH3alMsl 3HAaHUH Ha OCHOBE OOOOLIAIOIIET0 IOBTOPEHMS
Kypca anredpbl OCHOBHOM IIKOJIBI;

MOBTOPEHHE mpaBwi  u  GopMyn ans  npeoOpa3zoBaHHA
anreOpanvecKux BbIpaKeHHI;

YCTaHOBJICHHE CBSI3€U MEXAY KOJHMYECTBOM DPELICHUN CHUCTEMBI JBYX
JUHEHWHBIX YpPaBHEHUU W TOUEK MEPECEUEHUs MPSMBIX, 3aJa0IINXCS
YpaBHEHUSMH CUCTEMbI (T€OMETpUYECKass UHTEPIIpETaIus);
MOBTOPEHHE CBOWMCTB YHMCIOBBIX HEPABEHCTB M CIOCOOOB PEIICHUM
HEPAaBEHCTB C OJJHOM MEPEMEHHOM;

00001eHne CcBOMCTB (yHKUUU Y = kx+b B 3aBucumoct: oT
3Ha4YeHU# mapamerpoB K u b, mocrpoenue rpadhukos;

0600LIeHIe CBOHCTB QYHKUMH Yy = ax’ +bx+C B 3aBUCHMOCTH OT

3HaYeHnH mnapamerpoB &,0,C wu 3maka D —p2? _4ac, NMOCTPOEHHE
rpauKoB;

MOBTOPEHHE METOJIOB  PELICHUS KBaJpaTHbIX ypaBHEHUH W
HEPABEHCTB;

aKkTyalu3alus 3HaHMH 0  mporpeccusx  (apudmerudeckas,
reoMeTpHUecKas).

MeTanpeaMeTHble HeJIu:

YCBOGHHUE YHUBEPCAJIBHBIX METOJIOB O0OOIEHUS U CcHCTEMaTH3aluu
3HAHUM;

OBJIaJICHUE YCTHBIM M MHUCbMEHHBIM MaTEMaTHUYECKUM SI3BIKOM,
OPUMEHUMBIM  TpU  HU3YYEHHHM  IPEIAMETOB €CTECTBEHHO-
MaTEMaTHYECKOT 0 IIUKJIa, Pa3BUTHE UCCIIEA0BATEIbCKUX YMEHUI;
pa3sBUTHE YMEHHH OOOCHOBBIBATH CBOM BBIBOABI U TPOBOJHUTH
JI0Ka3aTeNbHbIE PACCYKICHUS.

JInyHOCTHBIE LEJIN:

pa3BUTHE  TBOPYECKUX  CIOCOOHOCTEH, MHTYMIIMH,  HABBIKOB




CaMOCTOSTEIILHOU eATEIbHOCTH;
— yMeHHEe 0OBEKTHUBHO OIICHHBATh YPOBEHb CBOMX 3HAHUU IO MPEAMETY
Y BBICTPAMBAaTh IUIAHBI [10 UX KOPPEKTUPOBKH.

JIEVCTBUTEJBHBIE YUCJIA

13

[lenble u parnmoHandbHble yucha. [[eWCTBUTENbHBIE YMCIIA.
beckoneuHo yOBIBarOIIass TEOMETPUYECKAs IPOTPECCHS.
Apudmerndeckuii KOpeHb HaTypasibHOU cTeneHu. CTeneHb
C PallMOHAJILHBIM U JICUCTBUTEIIBLHBIM [TOKA3aTEJIEM.

Ilpeomemmnowie yenu:

— pa3BUTHE TMOHATUA JCHCTBUTEIBHOTO UHMCIA Kak pe3ysbTara
BBICTPAMBAaHUs HAy4YHOW TEOpUU JCUCTBUTENBHBIX YHUCENT Ha
OCHOBAHUU MOHATHS IIPeiesa YUCIOBOM NOCIIEI0BATEIbHOCTH;

— (¢opMupoBaHUE TOHATUS CTENEHU C JCHCTBUTEIbHBIM IOKa3aTelieM
Kak OCHOBBI  JUIi  M3Y4YEHHsS  CTEIECHHOW,  I10Ka3aTeJIbHOM,
norapuMudeckoi PyHKIUH;

— pa3BUTHE YMEHUH NMPUMEHSTh CBOMCTBA CTENEHU C JIEUCTBUTEIbHBIM
MOKa3aTeJeM IpU MOJEIUPOBAHUM M M3YYEHUM MAaTeMaTH4YECKUX
MOJIeJIel, ONHUCHIBAIOIIMX IPOLIECCHl C TOMOIIBID CTENEHU C
JIECTBUTEIIbHBIM [TOKa3aTeNIEM;

— ¢opMupoBaHHE YMEHUH MPUMEHITh METOIbl JI0Ka3aTeIbCTB U
QITOPUTMBI PEIICHUIN MPAKTUYECKUX 3a/1ay, OMHUPAsICh HA U3YUCHHBIC
TEOPEMBI U CIEICTBUS.

Memanpeomemmnuwie yenu:

— pa3BUTHE YMEHHMH CaMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATH
U KOPpPEKTUPOBaTh JEATEIbHOCTH B  Tporecce 00001eHus,
CHUCTEMAaTH3allii U PACIIUPEHUs 3HAHWUM, TOJYYEHHBIX B OCHOBHOMU
HIKOJIE;

— Ppa3BUTHE CIIOCOOHOCTEH K CaMOCTOATEIbHOMY TIOUCKY METO/I0B
pelieHus] TMPaKTUUYEeCKUX M MPUKIAJHBIX 3a7ad, C MNPUMEHEHUEM
M3YUYEHHBIX METOOB;

— ¢opMupoBaHHE YMEHHI SICHO U TOYHO H3JIaraTh CBOIO TOUKY 3pEHUS
KaKk yCTHO, TaK M MHCbMEHHO, TPaMOTHO TIOJIb3YSCh SI3BIKOM
MaTE€MaTUKH.

Juunocmnuvle yenu:

— (opmMupoBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO HayKU;

— ¢opMUpOBaHHE OCHOB CAaMOBOCIHTAHHUS B TIPOIECCE BBIMOJIHEHUS
paboT pa3HOTO YPOBHS CIOXXHOCTH, TPEOYIOIIUX OTBETCTBEHHOTO M
TBOPYECKOTO OTHOLIEHUS;

— Ppa3BUTHE CHOCOOHOCTH M TOTOBHOCTH BECTH THAJIOT C JAPYTUMH




JIIOABMH B IMPOLCCCC COBMECTHOM JACATCIIBHOCTH.

CTEIIEHHASA ®YHKIUA

12

Crenennas (QyHkius, e€ cpoiictBa W rpaduk. Bzanmuo
oOparHble  QyHKIUH. PaBHOCWIBHBIE ypaBHEHUS U
HepaBeHCTBa. MppanmoHanbHble ypaBHEHUS.

Ilpeomemmnowie yenu:

— BBEJEHHE IOHATHUS CTENEHHOM (YHKUMHU; HU3yueHHe e€ CBOMCTB
AHATTMTUYECKUMHU U TpaUIeCKUMU METOIaMHU;

— W3y4YCHHE TMOHATUS O0OpaTHOM (yHKUMH; 0000IICHHE TOHSATHS
o0paTHOW (YHKIMM C MCIOJB30BAaHUEM paHee W3YYCHHBIX 3a-
BUCUMOCTEH; (QOpPMHUpPOBAHME YMEHHUS aAHAJIUTHYECKOW 3alucu
¢byHKuMH, 0OpaTHON JAHHOM, a TaKKe YMEHHs MOCTPOSHUs Tpaduka
oOpaTHO# GyHKINU;

— BBEJICHHE OIPEJeICHUIl PABHOCHIBHBIX YpaBHEHUH (HEPaBEHCTB,
CUCTEM) U YpaBHEHUH (HEpaBEHCTB, CUCTEM) — CIIEACTBHIA;

— BBEJICHHE TOHATHS 00JacTH ONpeAeiieHHs ypaBHEHHUs (HEpPaBEHCTBA,
CHUCTEMBI);

— TIpPUMEHEHHE INpU peIIeHUH YpaBHEHUH (HEpaBEHCTB, CHUCTEM)
CBOICTB paBHOCHJIbHBIX ITPE0Opa30BaHuUiL;

— 00ydeHue MeToJaM pelIeHUs] UPPAMOHAIBHBIX YPaBHEHUIA.

Memanpeomemmnuie yenu:

— oOydeHue TIpHeMaM  MHTEpIpeTalud  SBJICHUH  IPOLIECCOB,
MIPOTEKAIOIIUX MO CTETIEHHOW 3aBUCUMOCTH;

— pa3BUTHE YMEHHH CaMOCTOSITEIBHO OMPENEINATh LETH JeSTeIbHOCTH
[0 HW3YYEHHUIO DIEMEHTapHbIX GQYHKIMH ¥ HMX HPUMEHEHHIO,
UCTIONB30BaTh  BCE  BO3MOXKHBIE  PECypChl  JUIS  JTOCTH)KECHUS
MOCTaBJIEHHBIX LIEJEH;

— (opMupoBaHHE CIIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIbHOMY
MIOUCKY METOJIOB pelleHHs TPAKTUYECKHX 3a/1aY;

— pa3BUTHE KPUTUYHOCTH MBILIUIEHUS B IpOLIECCe OLIEHKM U MH-
TepIIpeTaui nHHOPMAINH, TIOITYIaeMON U3 PAa3ITMUYHBIX HCTOUHUKOB;

— pa3BUTHE YMEHHH B3aWMOJICHCTBHS B TIPOIIECCE TOMCKA PEIICHUS
npooiem.

Juunocmnuie yenu:

— (opmupoBaHUE MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH;

— pa3BUTHE CTpPEeMJICHHMM K CaMOCTOSTEIbHOH TBOpPYECKOM U OT-
BETCTBEHHOM JCSATEIHHOCTH;




pa3BUTHE CTpPEMJICHHII K €aMOOOpa30BaHUIO, CO3HATEIbHOMY OT-
HOIIIGHUIO K HENPEPHIBHOMY OOpPA30BaHUIO KaK YCIOBUIO YCIICITHOM
npodeccuoHaNbHOM U 00LIECTBEHHON AESITEIbHOCTH.

IV. | HOKA3ATEJIbHAS ®YHKIUA 10
[lokazarenbHas ¢yHKIMs, €€ cBoiictBa M rpaduk. Ilpeomemmnuvie yenu:
IToka3arenbHble ypaBHeHUs. [loka3aTenbHble HEpaBEHCTBA. — BBEJICHHME IOHATHUS IOKa3aTeabHOM (DyHKIMM; U3yuyeHHE CBOWCTB U
CucTeMsbl oKa3aTeNbHBIX YPAaBHEHHUI U HEPABEHCTB. MOCTpOCHHE TpaduKa MOKA3aTEIbHON (DyHKIUH;
— oOydeHHEe pEIICHHIO [OKa3aTeIbHBIX ypaBHEHUH (HEPaBEHCTB,
CHCTEM) aHAIUTUYECKUMU U rpa)uueCKUMHU CIIOCOOAMHU.
Memanpeomemnmnboie yenu:
— MOJENHMPOBAaHUE SIBJICHUH W MPOIECCOB, MPOTEKAIOUINX IO JKC-
NOHEHIMAJIBbHON 3aBUCHUMOCTH, C MOMOIIBIO (OopMylT M IpaduKOB
MOKa3aTeIbHON (PYyHKIUH;
— HCCIIEJIOBaHUE PEATbHBIX IMPOLECCOB U SBIICHHUH, MPOTEKAIOMINX IO
3aKOHaM TII0Ka3aTelbHOM 3aBUCHUMOCTH, C IIOMOIIBIO CBOMCTB
MOKA3aTeIbHON ()yHKITHH.
JIuunocmmnule yenu:
— pa3BUTHE AaHAINTUYECKUX CIIOCOOHOCTEH W WHTYHIHMU (B XOjze
HaOJII01CHNUS 32 OBEIEHUEM SKCIIOHEHIIMATIbHBIX 3aBUCUMOCTEI);
— pa3BUTHE MCCIEOBATEIIbCKUX YMEHHUH, HEOOXOAMMBIX B OCBOCHHMHU
OyIyUIX TBOPUYECKUX MPOQECCHii;
— COBEpIICHCTBOBAHWE KYJIBTYpPhl BBIYHCIHUTEIBHBIX M TpaduuecKux
JICUCTBHIA.
V. |JOTAPU®OMHUYECKASA ®@YHKLUS 14

Jlorapudmbr. CpoiictBa norapu¢pmoB. J[lecsaiTuuHble U
HaTypanbHble Jorapudmel. Jlorapupmuueckas QyHkuus, eé
cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHEHHS.
JlorapupmMuueckre HepaBeHCTBA.

Ilpeomemmnwie yenu:

BBEJICHUE TOHATHS JIorapudma 4ucia,

U3y4eHHe CBOMCTB orapu(mos;

pPUMEHEHHE CBOWMCTB JIOrapu(PMOB M OCHOBHOTO JIOTapU(MUIECKOTO
TOXKJECTBAa JUIsl  YOPOULIEHHs]  Jorapu(MHUecKux  BbIpaKeHUU
BBIUNCIICHUSIX;

BBEJICHUE TIOHATHH JECATUYHOTO U HATypalIbHOTO Jlorapudma;
npuMeHeHrue GopMyJibl epexoja jorapudma K Apyromy OCHOBAHHUIO
JUIS. BBIYMCIICHUS JIOrapu(pMOB YHUCEN C JIOOBIMA OCHOBAaHUAMHM (IIpU
MCIIOJIb30BaHUU BBIUMCIUTEILHON TEXHUKH);

BBEJICHUE MOHATHUS JorapudMuyecKoil (yHKIMH, U3YYEHHE CBOICTB




JorapupmMuuecKoi (GyHKIIMH U IOCTpoeHue e€ rpaduka;

o0yueHHe pEeIIeHUIO JTOrapu(PMUYECKIX ypaBHEHH, HEPABEHCTB M MX
CHCTEM AaHAJIUTHUYECKUMH M TpapUUEeCKUMH METOJaMH, HaXO0XKJICHHIO
TOYHBIX U NPUONIMKEHHBIX 3HAUEHUH KOPHEW ypaBHEHUH.

Memanpeomemnuvle yenu.

pacliupeHre BBIYUCIUTEIBHOIO ammapara 3a CY€T MpPUMEHEHUS
CBOHMCTB Jjorapu(MoB (3aMEHa BBIYUCICHUN TPOUZBEACHUS W
YACTHOTO CTENEHEW Ha BBHIYUCICHHUS CYMM U pa3HOCTEW IOKazarenei
CTerneHen);

0o0yuYeHHe MOJICITMPOBAHUIO PEATbHBIX MPOLECCOB, MPOTEKAOIIUX 10
3aKOHAM  JSKCIIOHEHIIMAIBbHOW  3aBUCUMOCTH, U  HCCIEIOBAHHUIO
CO3JITaHHBIX MOJIEJICH C MTOMOIIBIO anmnapara JorapuGMupoBaHus;
OCO3HAHWE B3aMMOCBSI3M MAaTEMaTUKH CO BCEMHU IIPEIMETaMH
CCTCCTBCHHOI'O U T'YMaHUTApPHOI'O HUKJIOB.

JTuunocmmuovie uenu.

COBEPILEHCTBOBAHUE BBIYMCIUTEIBbHON KYIbTYpHI,

paciipeHre CpeAcTB M METOIOB MpeoOpa3oBaHUNl CUMBOJIBHOTO
A3BIKA;

pacIHIMpEeHHEe MPEICTABICHUN O B3aUMHO OOpaTHBIX JEHCTBUSIX.

VI.

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

19

Pannannas mepa yrna. IIoBOpOoT TOYKM BOKpYr Hadaia
koopauHat. OmnpeneneHne cHHyca, KOCMHyca M TaHI'€HCa
yria. 3HaKu CHHyca, KOCMHYca M TaHT€HCa. 3aBUCUMOCTH
MEXIYy CHHYCOM, KOCHUHYCOM M TaHT'€HCOM OJHOIO U TOIO
ke yria. Tpuronomerpuueckue ToxaecTBa. CuHyc, KOCHHYC
U TaHTeHC yriaoB ¢ u —¢ . ®opmynsl cinoxenus. Cunyc,
KOCMHYC W TaHreHC JABOWHOro yria. CHHYC, KOCHHYC H
TAHI€HC TIIOJIOBUHHOTO yriia. @opMyibl INPUBEACHHUS.
Cymma 1 pa3zHocTh cuHycoB. CyMMa U pa3HOCTh KOCHUHYCOB.

Ilpeomemnnie uyenu:

pa3BUTHE TIPEACTABICHUNA O MaTeMaTUKEe KaK 4YacTh MHUPOBOM
KyJIbTYpBl, O crmoco0ax OINUCaHUs Ha MaTeMaTHYeCKOM S3bIKE, B
YaCTHOCTH B TEPMUHAX TPUTOHOMETPHH, SIBIICHUN PEATBHOIO MUPA;
dbopMHUpOBaHHE TPEACTABICHUN O TOHITHSIX TPUTOHOMETPHH Kak
MaTeMaTUYECKUX MOJENAX, IO3BOJISIOMIMX ONMUCBHIBATh IPOLIECCHI,
n3ydaeMble (PU3UKOM, SKOHOMUKOU U IPYTUMHU HAyKaAMU;

JlaJlbHENIee pa3BUTHE TMOHATHS JIEUCTBUTEIBHOTO YHCIA IO-
CPEIICTBOM MPEICTABICHUS B TPUTOHOMETPUYECKOU popme;
dbopMUpOBaHHE YMEHUI OMNpeNeNniaTb H HCCIEAOBaTh CBOWCTBA
CHHYCa, KOCUHYCa, TaHIE€HCA, KOTAHIE€HCA JIEWCTBUTEJILHOIO 4YHUCIA,
WCIIOJIb3Ysl OJHO3HAYHOE COOTBETCTBHE MEXIAY TOYKAMH YHCIOBOM
MPSAMOU U TOUKAaMU OKPYKHOCTH;

— oO0ydeHHE TPUMEHEHHIO TPUTOHOMETPUYECKUX TOXKJIECTB MpHU
BBIUHCIICHUSX, MPeoOpa3oBaHUSX TPUTOHOMETPUUYECKUX BBIPAKEHUH,
pPEIIEHUN  TPOCTEMIINX  TPUTOHOMETPUYECKHMX  YPABHEHMH, C




HUCIIOJB30BaHHUECM JOKa3aTCIIbHBIX paCCY)I(,Z[CHI/Iﬁ.

Memanpeomemnule yenu.

pa3BUTHE YMEHUU CAMOCTOSITEIBLHO OMPEACNIATh LENU JEITeIbHOCTH
M0 YCBOGHHUIO M TPUMEHEHHMIO 3HAHUM TPUTOHOMETPUH KaK
MaTeMaTUYECKON MOJEIH pealIbHON ACHCTBUTEIBLHOCTH;
(hopMHUpOBaHKE HABBIKOB YUEOHO-HCCIIEIOBATEIILCKON JIEATEILHOCTH,
TOTOBHOCTH K IOUCKY PEIICHHS MPAKTUYECKUX 3a/1a4;

pa3BUTHE YMEHHUM OpPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX
uH(pOpMaIUK, KPUTHYECKU OIEHHWBATHh IMOJYYECHHYIO HH(OPMAIIHIO,
IIPUMEHSATH €€ B CBOCH JIEATEIbHOCTH.

JTuunocmmuovie uenu.

(dbopMHUpOBaHKE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKU;

pa3BUTHE TOTOBHOCTH Y4YAIlIUXCS K CAMOCTOSITENbHOM TBOPUYECKOM
JIeSATETbHOCTH;

(¢bopMHUpOBaHKE HABBHIKOB COTPYJAHHYECTBA B TIpoliecce Y4eOHOM,
y4eOHO-HCCIIeIOBATENIbCKON, OOIIECTBEHHOM 1eATEIbHOCTH.

VII.

TPUT'OHOMETPUYECKHUE YPABHEHUSA

14

VpaBaenue COSX =8  Vpapuenne SINX=a. VpasueHue
gX = a  Pemmenue TPUrOHOMETPHUECKHX YPABHEHHIA.

IIpeomemmnoie yenu:

BBEJICHHE TIOHATHIA arcsin a, arccos a, arctg a;

BBIBOI  (OpMyNT  KOpHEH  MpPOCTEUHIMX  TPUTOHOMETPUUYECKUX
YPaBHEHU;

00y4yeHHue pelIeHNuI0 TPUTOHOMETPUYECKUX YPAaBHEHUM, CBOISIINXCS
K anreOpanyeckuM, PEIICeHUI0 OJHOPOJHBIX OTHOCHUTENBHO CHHYCa U
KOCHHYCa ypaBHEHUH;

00y4yeHue pEIICHHI0 TPUTOHOMETPUYECKUX YPAaBHEHHH METOJaMU
3aMEHbI HEU3BECTHOTO U PA3JIOKEHUSI HA MHOXKHUTEIH;

3HAKOMCTBO C METOJIOM OIIEHKH MHOKECTBA 3HAUCHHH JEBOH H
MPaBOW YacTe TPUTOHOMETPUUECKOTO YPaBHEHUS.

Memanpeomemnule uenu.

pacIIMpeHre CPEeJICTB MOJCIMPOBAHUS PEATbHBIX IPOIECCOB U
SIBIICHUI;

dbopMupoBaHue TPUEMOB TMepexoJa OT AaHAIUTUYECKOW K Tpa-
(buueckoit MoeN U 0OpaTHO;

Pa3BUTHE AITOPUTMHYECKOTO M JIOTHUYECKOTO MBIIUICHHUS;




COBEPIIICHCTBOBAaHUE TMPUEMOB TOYHBIX W NPHOIMKEHHBIX BHI-
YHUCICHUH;

3HAKOMCTBO C MAaTE€MATHYECKUM TOJIKOBAHHEM TIOHATHUS TIEPHU-
OJMYHOCTH, UMEIOIIEr0 BaXKHOE MUPOBO33PEHUYECKOE 3HAYCHHUE;
3HAKOMCTBO C (DU3WYCCKUMH  SBJIICHHSIMH, OIHUCHIBAEMBIMH C
IMOMOILIBI0 TPUTOHOMETPUUECKUX YPABHEHUM.

Juunocmmuoie uenu.

COBEPILUECHCTBOBAHUE HABBIKOB CAMOKOHTPOJIS;

Pa3BUTHE BBIYUCIUTEIBHON U AITOPUTMUYECKON KYJIbTYPBI;

pa3BUTHE TBOPYECKOM HHUIMATUBBI, MCCIECIOBATEIbCKUX YMEHUH,
CaMOKPUTUYHOCTH.

Vlil.| HIOBTOPEHHUE 12
Pemenne 3amanmii Ha mpeoOpa3oBaHHWE  CTEICHHBIX, Ilpeomemmnoie uyenu:
MMOKa3aTeNbHBIX, JOTAPUPMHUUECKUX ¥ TPUTOHOMETPUUECKHIX — yMeTh pemath 3amanus tuna 1, 2, 3,5, 6,7, 9, 12 u 17 uz IEMO
BBIPAKCHUMN. Pemenne IIPOCTEHIINX JUHEHHBIX, EI'D (6a30Bblil ypOBEHB);
KBaJpaTHBIX,  HPPAMOHAJIBHBIX,  IIOKa3aTCIbHBIX U Memanpeomemnovle yenu:

norapuMHUUECKUX yYpaBHEHHM. PerieHue 3amay Ha 4acTu U
JI0JIM, PEIICHHE 3aa4 Ha ITPOLICHTBHI.

YMEHHE CaMOCTOSITEIbHO ONpENeNiaTh Ieid CBOEro oO0yuyeHwus,
CTaBUTh W (OpMyIHpOBaTh JJisi ceOsl HOBBIE 3amaun B yd€Oe
MO3HABATENIbHON JeSTeNbHOCTH, pa3BUBATh MOTHUBBI M HWHTEPECHI
CBOEH MO3HABATEIILHOU JIEATEIbHOCTH;

YMEHHE CaMOCTOSITEILHO IJIAHUPOBATh MYTH JOCTHKEHUS IIeNied, B
TOM UHCJe aJbTepHATUBHBIE, OCO3HAHHO BBHIOMpaTh HauboIee
s exTUBHBIEC CITOCOOKI pelieHusT yUeOHBIX U MO3HABATEIBHBIX 33/1a4;
Pa3BUTHE YMEHHUIH CaMOCTOSATEIHHO OCYIIECTBISATh, KOHTPOJIUPOBAThH
U KOPpPEKTHpOBaTh  JCHCTBUA B  mporecce  0000IIeHwus,
CHUCTEMAaTH3allil U PACIIUPEHUs 3HAHWUM, MOJYYEHHBIX B OCHOBHOMU
IIKOJIE;

dbopmupoBaHue YMEHUM CaMOCTOSTEIILHO OCYIIIECTBIISTH,
KOHTPOJIUPOBaTh U KOPPEKTUPOBATH CBOIO JACATENBHOCTh MPU
BEBIIIOJIHEHUH 3aJaHUH.

Jluunocmmuoie ueau:

(GbopMUPOBaHHE OCHOB CAMOBOCHHUTAHHS B TMPOIECCE BBHIMOTHCHHUS
paboT pa3HOTO YPOBHS CIOXKHOCTH;
pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH,
CaMOCTOSITENILHOM JIeATEIHbHOCTH.

HHTYUI WU, HaBBIKOB
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AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 11 kaacc

Ne I'naBa/ Conepxanmne marepuajia Kou-Bo | Lleaun o0yuenust
1./1L. 4acoB
. TPUTOHOMETPUYECKHUE ®YHKIINN 14
Obnacte  ompeneneHUss W MHOXECTBO  3HAUCHUU IlIpeomemmnoie yenu:
TpUroHOMeTpH4YeckuX (yHKuuil. YETHOCTH, HEYETHOCTS, — BBEJICHHE MOHATHUS TPUTOHOMETPHUECKON (DYHKITHH;
HIEPUOJANYHOCTh TPUTOHOMETpHYECKHX (yHKimi. CBoiicTBa — (QopMupoBaHue yMeHUIl HaxXOAWUTb O00JAcCTb ONpPEICIICHUS U
yrxmum Y TCOSX y e rpaduk. CaoiictBa (yHKIME MHOYECTBO 3HAUCHUH TPUTOHOMETPUUYECKUX (PYHKLIUH;
y=sinx y e rpaduk. Cpoiictea ¢yHkuuu Y =19X y eé — o0yuyeHHE HCCIEJAOBAHUIO TPUTOHOMETPUUECKUX (YHKIHMH Ha
rpaduk. OOGpaTHbIE TPUTOHOMETPUYECKUE (YHKIIHH. 4E€THOCTh ¥ HEYETHOCTD M HAXOXKICHUIO NIEpUoIa QYHKIUHM;
—  u3yueHue cBOMcTB (yHkmmii Y = C0SX y=sinx y=1gx y=cClgx
o0ydeHre MoCTPOeHHIO rpaduKoB GYHKIHMK U MPUMEHEHUIO CBOWCTB
(GYHKIMIA IpU peIICHNU YPaBHEHUI U HEPABEHCTB.
— O3HAKOMJICHHE C OOpaTHBIMU TPUTOHOMETPUYECKUMH (PYHKIHIMH, UX
CBOIcTBaMM U rpauKamMH.
Memanpeomemnuie yenu:
— 3HAaKOMCTBO  C  MaTeMaTWYeCKMM  TOJIKOBAaHHEM  TOHSTHS
NEPUOJIMYHOCTH, UMEIOLIETO BaXKHOE MUPOBO33PEHUECKOE 3HAUCHUE;
— 3HAKOMCTBO ¢ (DU3MUYECKUMM SIBICHUSIMH, OINMCHIBAEMBIMH C
MIOMOIIBIO TPUTOHOMETPUIECKUX (PYHKITHIA,
— 3HAaKOMCTBO C CHHYCOMJOHW Kak TpadUKOM TapMOHHYECKHX
KoJIeOaHMIi;
— 3HAKOMCTBO c bopmynamu, HO3BOJISIOIIUMU HaXO/UTh
npuOIMKEHHBIE 3HaueHus SN X y COSX | ¢ oMOIBI0 MHOTOUIIEHOB.
JIuunocmnule yenu:
— pacumMpeHue MpeacTaBICHUH 0 B3aMMHO OOpaTHBIX 1EHCTBHSIX;
— pa3BUTHE BBIYUCIUTENBHON, AITOPUTMHUYECKOH U Trpaduueckoit
KYJBTYPBI;
— pa3BUTHE TBOPYECKOM HWHHUIIMATHBBI, HCCIIEAOBATEILCKUX YMEHU,
CAaMOKPUTHYHOCTH.
1. | MPOU3BOJHAS U EE TEOMETPUYECKHM 16




CMBICJI

[TpousBoanas. [IponsBoaHas crenennoi ¢pyukuuu. [IpaBuna
Qg QepeHIIMpPOBaHUSI. ITpousBoHbIE HEKOTOPBIX
dJeMEHTapHBIX  (QYHKIUHA.  ['€OMETpUYEeCKUd  CMBICI
IIPOU3BOJHOM.

Ilpeomemnnie yenu:

— 3aBeplieHue (HOPMUPOBAHMS NPEACTABICHUS O IpeleNie YUCIOBON
I10CJIEI0BATEIbHOCTH;

— 3HAKOMCTBO C TIOHATHSAMHM Tpeaena (QYHKIMM B TOYKE M Ha
O0ECKOHEYHOCTH, U aCUMITOTaMM rpaduka QyHKIUH, CO CBOWCTBAMU
npenenoB GpyHKIHiA;

— (QopmupoBanue rpaduyeckoro mUpPEACTABICHUS O HENPEPHIBHOCTU
byHKIUY;

— 00ydeHue BBISIBIICHHIO HEMPEPHIBHBIX (PYHKIMK C OMOPOI Ha orpese-
JIEHHE HEeTIPephIBHOCTU (DYHKIMHU (B TOUKE; HA HHTEpBAJE);

— 3HAKOMCTBO C IIOHATHEM IPOMU3BOJAHOM (YHKIMH B TOUKE U €€
(PUBUYECKUM CMBICIIOM;

— (opMUpOBaHHE HAYaJIbHBIX YMEHUM HaxOOUThb IPOU3BOJHBIE
3JIEMEHTapHbIX (PYHKIMIA HA OCHOBE OIPEeNICHHsI TPOU3BOAHOIM;

— BIaJieHUe npaBuiIaMu U depeHIUpoBaHUs CyMMbl, IPOU3BEACHUS U
YaCcTHOTO JBYX (DYHKIMH, BBIHECEHHUS IMOCTOSHHOTO MHOMKHUTEIS 3a
3HAK [IPOU3BOIHOM;

— 3HAKOMCTBO ¢ UG depeHIUpOBaHUEM CIIOKHON (DYHKIIUU U ITPABUIIOM
HaXO0X/IEHUS [TPOU3BOIHON 00paTHON (QyHKIINY;

— o0yuyeHue HCMONb30BaHUIO (OPMYJIBI IMPOU3BOJHOM CTENEHHOU

dynxmmn f (X)=xP nna mo6oro neitctBuTENBHOTO UKCTA P;

— (opmupoBaHue yMEHHMS HaXOIUTb NPOU3BOJHBIE HIIEMEHTAPHBIX
dynxumii;

— 3HAaKOMCTBO C T€OMETPHMYECKHM CMBICIOM IPOU3BOJIHOM, 00OydeHue
COCTAaBJIGHUIO YypaBHEHMs KacaTelbHOW K rpaduky OGQYHKIUH B
3aJIaHHOM TOYKE.

Memanpeomemnuie yenu:

— WCIONBb30BaHME  (U3MUECKOTO  CMBICIa  MPOM3BOAHOM  uIs
ONpEAEIEHUs CKOPOCTH JIBMKEHUS MATEPUAIIBHOW TOYKH B JTAHHBIN
MOMEHT BPEMEHU;

— YCTaHOBJIEHHE CBS3M MEXJy 3Hau€HHEM HpPOM3BOJHONW (YHKIMU B
JJAaHHOM TOYKE M TAHINEHCOM YIUVIa KacaTeJIbHOW, IPOBENEHHOM K
rpaduKy QpyHKIMH B JAHHOM TOUKE;

— (QopmupoBaHue NOHATHS Mpejesia IMOCIeI0BaTeIbHOCTH IUIOIAeH




MMpaBUJIbHBIX 2n - YTOJIbHUKOB, BIIMUCAHHBIX B OAWH U TOT KC KPYT.

Jluunocmuuie uenu.

BOCIIMUTAHHUE TMMATPUOTHU3MA, TOPAOCTH 3a CBOIWO PonuHy Ha mpumepe
JKU3HU M JICATEIHHOCTH OTEUECTBEHHBIX YUYEHBIX — MAaTEMaTHKOB
(JTo6auesckuii H.I1.);

pa3BHUTHE a0CTPAKTHOIO MBINILICHUS, (POPMUPOBAHKE MPEIACTABICHUN
0 OECKOHEUHO OOJIBIINX M OECKOHEUHO MAJIbIX BEIUYHHAX;

pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH,
CaMOCTOSITEIIbHOU JICATEILHOCTH.

HUHTYHUI U, HaBBIKOB

INPUMEHEHME ITPOU3BOJHOM K
WCCJIEJJOBAHUIO ® YHKIIUI
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Bo3pactanne u  yObIBaHME  (QYHKUMH. DKCTPEMYyMBbI
¢bynkiuu. [lpuMeHeHue NPOM3BOAHONM K TOCTPOCHHIO
rpadukoB ¢yHkiuid. Haubomnpiee n HauMeHbIIIee 3HAYCHUS
¢byukun. Beimykiocts rpaduka GyHKINU, TOYKH ieperuoda.

IlIpeomemmnoie yenu:

o0ydyeHHE TPUMEHEHHUIO JIOCTATOYHBIX YCJIOBMM BO3pacTaHus H
yOBbIBaHUS IJIs1 HAXOXKACHUS TIPOMEXYTKOB MOHOTOHHOCTH (DYHKIINH;
3HaKOMCTBO €  TMOHATHAMH  TOYEK OKCTpeMyma  (YHKIIHH,
CTALlMOHAPHBIX M KPUTHYECKUX TOYEK, C HEOOXOIUMBIMH U
JIOCTaTOYHBIMH YCJIOBUSMU IKCTpEMyMa QyHKIUY;

00ydeHre NOUCKY (BBIUUCIIEHUIO) TOUEK IKCTpEMyMa (QyHKIUY;
o0ydeHrEe HaxXOXJCHHWI0O HauOOJBLIET0 M HAMMEHBIIEro 3HAaYeHHH
(YHKIMU C TOMOIIBIO TPOU3BOIHOIM;

3HaKOMCTBO C IIOHATHEM BTOPOH MPOU3BOAHOM GYHKUMH U €&
(UBUYECKUM CMBICIIOM;

NPUMEHEHHUE amnapaTa BTOPOH NPOM3BOAHOM ISl HAaXOXKICHHS
MHTEPBAJIOB BBIMYKIIOCTU M TOUEK Nepernda GpyHKIumy;
dbopMHpoBaHUE YMEHHUS CTPOUTH I'paduKku (QyHKIMI-MHOTOUIEHOB C
IIOMOILBIO TIEPBOM IPOU3BOJIHON U BTOPOM IIPOU3BOJIHOM.

Memanpeomemnule uenu.

(dhopMupoOBaHKE TIPEICTABICHU 00 SKCTPEMaNIbHBIX 3a/1auax (3amadax
Ha ONTUMH3AIINIO) B HAYKE, SKOHOMHUKE, IPOU3BOJICTBE;

oOyueHre  MeToJaM  peleHuss  3aJad  Ha  HaXoXKACHUue
MHOTOYTOJIbHUKOB ~ HauOosbllel  IUIOMIAad,  BIHCAHHBIX B
OKPYXHOCTB;

oOydeHre MEeToJlaM pelIeHUs 3a/lad Ha HaXOXKICHHE BBICOTHI KOHYCa
HanOoJbIIero 00bEMa, BIUCAHHOTO B chepy 3aJaHHOTO paanyca;
06yquHe MCTOJaM PCHICHUA TPHUKIAAHBIX 3aaad, CBA3AHHBIX C




UCCIICIOBAaHUEM XapaKTEPUCTHK IPOLIECCOB, MPOTEKAIOIINX B (PU3HUKE,
OMOJIOTMH, XMMHH, SKOHOMHUKE U MHTEpPIPETUPOBATH IOJYUYCHHbIE
pe3yibTaThl.

Juunocmnule yenu:

— BOCIHMTaHUE IATPUOTH3Ma, TOPAOCTH 3a CcBOXWO Poauny Ha mpumepe
JKU3HU U JIEATEIIBHOCTU OTEYECTBEHHBIX YUYEHBIX — MAaTE€MaTHKOB
(YeoOwimes I1.J1.);

— pa3BUTHE AHAJIUTHYECKUX CIIOCOOHOCTEH M HHTYULUUH B XOJ€
pelieHus 3a1a4 Ha ONITUMM3ALIUIO;

— pa3BUTHE BBIYUCIUTENBHON, AITOPUTMHUYECKOH U Trpaduyueckon
KYJbTYPBL.

HHTET'PAJI

10

[TepBooOpasnas. IIpaBuia HaXOXIEHUS NEPBOOOPA3HBIX.
[momanes  KpUBOJMHEMHOM  Tpameuud W MHTErpal.
[IpumeHeHre TPOU3ZBOAHOM M HMHTErpajia K PpEIICHUIO
MPAaKTUYECKUX 3a/1a4.

IlIpeomemmnoie yenu:

— O3HAKOMIJIEHHE C TIOHATHEM MEepBOOOpPa3HOM, 00yueHUE HAXOXKIECHUIO
NIepBOOOPA3HOM /1JIsl CTETIEHHON U TPUTOHOMETPUUECKUX (PYHKIIHIA;

— O3HAaKOMJICHHE C TIOHSATHEM WHTETPUPOBAaHUS M  OOy4YeHHE
MPUMEHEHUIO  TPAaBWJ  MHTEIPUPOBAHUSA  IPU  HAXOXKJICHUU
[IEpBOOOPA3HBIX;

— (opmupoBaHHE TOHATHS KPUBOJMHEWHON Tpamneuu, 03HaKOMJICHUE C
MOHSATHEM OIPENeIEHHOI0 HHTerpajga, OOy4YeHHE BBIUMCICHUIO
MJIOIIA M KPUBOJIMHEHHOM Tpaneuuy B MPOCTEHIINX CIyYasx.

Memanpeomemmnule uenu.

— BbBIsIBIIEHHE (QUTYp, OTPaHUYCHHBIX
HaXO0XJIeHUE TUToIIaie 3 Tux Guryp;

— TpUMEHEHHUE WHTETPaJIOB Uil BhIBOJAA (HOpMysbl 00bEMa HAKIOHHON
MIPU3MBI, TUPAMHUJIBI, KOHYCA;

— TpPUMEHEHHE WHTErPAJIOB JJI perieHus: (GU3NIECKUX 3a7a4;

— peuleHue 3a/1a4 Ha JBUKEHHE C TPUMEHEHUEM UHTETPaJloB.

Juunocmuuvle yenu:

— Ppa3BHUTHE BBIUYUCIUTEIHHON U aJITOPUTMHUYECKOMN KYJIBTYPHI,

— paclMpeHue MpeACTaBICHUH 0 B3aMMHO OOpaTHBIX JACHCTBHUSX.

JaHHBIMH JIMHUAMMU, n

KOMBHHATOPHUKA.

[IpaBuno mpowusBenenusa. llepecranoBku. Pa3zmemenns.

Coueranus 1 ux cBoiicTtBa. buaom HeroToHa.

Ilpeomemnnie uenu:
— OBJIAJICHHWE OJIHUM W3 OCHOBHBIX CPEJCTB IMOJICUYETA YHCIIa PA3THIHBIX
coeMHeHUH (KOMOMHATOPHBIM IPABUIIOM MPOU3BEACHHUS);




— 3HaKOMCTBO C NIEPBBIM BUJOM COEIMHEHUIN — IepecTaHOBKaMH;

— JIeMOHCTpalusi NMPUMEHEHMs] MpaBUiia MPOU3BENEHHUS IPU BHIBOJE
(bopMyJIBI UKCIIa TIEPECTAaHOBOK U3 N 3JIEMEHTOB;

— BIIAQJICHUE TOHSATHUEM pa3MEIIEHUs M3 M 3JIeMEeHTOB o N. 3HaTh

GopMyiy 115 BeluMCIeHHS Al - YKMCIIa pa3MEIEHUi 13 M 3IEMEHTOB

10 N, yMETh IPUMEHATH €€ IPU PELICHUY 3a/1a4;
— BIIQJICHUE MOHATHUEM COYETAHUHN 0€3 MOBTOPEHUH M3 M 3JIEMEHTOB IO

n. 3Hanue QopMyJIbl IS BblUMCIeHHs Cp; - 4UCia BCEBO3MOMKHBIX

COYETaHMM M3 M DJIEMEHTOB 0 N, YMEHHE IPUMEHATH €€ IpHU
pEILIECHNN 3a/]a4;

— yMEHHE pacKJajpIBaTh CTelneHb OuHoMa 1o ¢dopmysne HproToHa npu
HaXOXJICHUM  OMHOMHAIBHBIX  KOI(P(PHUIMEHTOB C  MOMOIIBIO
TpeyronpHuka Ilackans. IIpuMeHsATh nOMydeHHBIE 3HAHWUS IIPU
pellIeHnN 3aa4.

Memanpeomemnuie yenu:

— 3HAKOMCTBO C POKJEHHEM KOMOMHATOPUKH KaK HAayKH, [TO3BOJIAIOLICH
aHAJIM3UPOBATh I'OJIOBOJIOMKH U a3apTHBIE UTPBI;

— TIpUMEHEHUE KOMOMHATOPHBIX METOJOB B CTATUCTUKE, T'€HETHUKE,
JUHTBUCTHKE, TIPU PELICHUHM TPAHCHOPTHBIX 3a/ay, IPU CO3JAAHHUU U
JeKoAMpoBaHus MU(poB, B UHHOPMATUKE U AP.

Juunocmnvle yenu:

— Ppa3BUTHE aHAJTUTUYECKUX CIIOCOOHOCTEN U MHTYULUH;

— MHTETpUpOBaHME B JIMYHBIA ONBIT HOBOW, B TOM 4YHUCIE
CaMOCTOSITENIHO MOJYYEHHOH HH(pOpMalHH.

VI.

3JEMEHTHI TEOPUU BEPOSITHOCTEM

CoObitust. KomOunamuu coObituii. IlpoTuBomnonoxHoe
cobbiTHe. BepostHOCTh coObITHA. Cll0’KeHUE BEPOSTHOCTEH.
HezaBucumpie  coObITHSA. YMHOXKEHHE  BEPOSTHOCTEH.
Cratuctrueckas BEpOSITHOCTb.

Ilpeomemmnwie yenu:

— 3HAKOMCTBO C Pa3JUYHBIMA BHUJAMH COOBITHH, KOMOWHAIUSIMHU
COOBITHI;

— BBEJICHHE TIOHATHA BEPOSITHOCTH COOBITHS (B  KJIACCHYECKOM
MOHMMAaHUK) U OOyuYeHUE HAXOXKIEHHUIO BEPOSTHOCTH CIy4yaifHOTO
COOBITHS C OYEBHIHBIMU OJIATOMPHUSATCTBYIOIIUMH UCXO/IAMH;

— 3HAKOMCTBO C TEOPEMOU O BEPOSTHOCTH CYMMBI JIByX HECOBMECTHBIX
coObITHII M €€ MPUMEHEHHEeM, B 4YAaCTHOCTH TIPU HaXOXKICHHUH
BEPOSITHOCTH MPOTHUBOIOJIOKHOTO COOBITHS;




3HaKOMCTBO C TEOPEMOI O BEPOSTHOCTH CYMMBI JIBYX IPOWU3BOJIBHBIX
COOBITHI;

UHTYUTUBHOE BBEJICHUE MTOHATHS HE3aBUCUMbBIX COOBITHH;

o0yueHHe HaXOXXJICHHIO BEPOSATHOCTH NPOU3BEICHHS JIOO0TO yuciia
HE3aBUCHMBIX B COBOKYITHOCTH COOBITHIA,

3HaKOMCTBO ¢ (opmynoli bepHym, maroomeid BO3MOXKHOCTh
HAaXOJHUTh BEPOSITHOCTh PA3HOOOPA3HBIX KOMOWHAIMI COOBITHII B
CepUAX OTHOTUITHBIX OIBITOB, B KAXKJIOM M3 KOTOPBIX (PUKCHpyEeMOe
coObITHE TMOO MMPOUCXOAUT, TUOO HE TIPOUCXOIHT.

Memanpeomemnuwie yenu:

YMEHHUE BBIYHCIISTh BEPOSTHOCTH COOBITHI B PEAIbHOM KHU3HH,
(dhopMUpOBaHHE TIPEIICTABICHHUA O METOAaX 00PabOTKH HH(POPMAITHH.

JTuunocmmuovie uenu:

dbopMHpOBaHHE MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO HayKU;

BOCIIMTAaHME MATPUOTU3MA, FOPAOCTH 3a CBOIO PojauHy Ha mpumepe
XKU3HU M JIEATEIIbHOCTH OTEYECTBEHHBIX YUEHBIX — MAaTE€MaTHKOB
(MapkoB A.A., Jlanynos A.M., Koamoropos A.H., Xunuun A.A.,
I'menenko B.B.);

pa3sBUTHE CIIOCOOHOCTH W TOTOBHOCTM BECTH AMAJOr C JPYTMMHU
JIIOJIbMU B IPOLIECCE COBMECTHOM I€ATEIbHOCTH.

VII.

CTATUCTHUKA

Cnyuaiinple BenuuuHbl. LleHTpanbHble TeHIeHUIUU. Mepbl
paszbpoca.

Ilpeomemmnowie yenu:

(dbopMHUpOBaHKE TIOHATHS CIIyYallHOM BEJIMYWHBI, MPEACTABICHUS O
pacIpeIeneHu 3HaYeHUM TUCKPETHOU CIly4allHOM BEJIMYMHBI B BUJE
YaCTOTHOI TaOJIHIIGI;

BBEJICHHE TIOHSATUS TEHEPAJbHOW COBOKYITHOCTH U  BBIOOPKH,
JEMOHCTpAIMsl MPUMEPOB PEMPE3CHTATUBHBIX BHIOOPOK 3HAUEHUN
CIIy4ailHON BEJINYMHBI;

dbopMHUpOBaHWE TPEACTaBICHWH 00 OCHOBHBIX  IIEHTPAJIbHBIX
TEHJACHUMAX: MOJE, MEAUAHE, CPEJHEEe U YMEHUsS HUX HaXOIWTh B
y4eOHBIX BBIOOpKAX;

0o0y4yeHue TPECTABICHU O MAaTEeMaTHYECKOM OXXUIAHUU U YMEHHU
BBIYUCIIATD MAaTEMATUYECKOE OKUJIAHUE CIIyYalHOW BEJIUYUHBI C
KOHEYHBIM YHCIIOM 3HAYCHHIA,




— BBEJICHHE OCHOBHBIX Mep pazOpoca 3HAaYCHUH CIydyalHON BETUUYHHBI:
pa3Max, OTKJIOHEHHUE OT CPEIHETO0, TUCIIEPCHUIO.

Memanpeomemmnuwle yenu.

— pacuiMpeHue CpeACTB MOJCIHMPOBAHUS pEabHBIX MPOLECCOB U
SIBIICHHI;

— 3HAKOMCTBO C INPUMEHEHHEM 3HAHUUA O CIy4alHBIX BEJIMYMHAX B
pEIIeHNN TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

Jluunocmmuuvle yenu:

— paciMpeHue MpeACTaBICHUN O YUCIOBBIX MHOXKECTBAX;

— pa3BUTHE TOTOBHOCTH K CaMOOOpa30BaHHI0O Ha NPOTSHKEHUM Bcel
JKW3HH, KaK YCJIOBHIO YCIEIIHOTO JIOCTHKEHUSI MTOCTABICHHBIX IIEJICH
B BBIOpaHHOM cepe nesATeTbHOCTH.

VIII.

SAKVIIOYUTEJIBHOE  IIOBTOPEHHME  KVYPCA
AJIT'EBPBI n HAYAJ AHAJIN3A nrPu
MNOATOTOBKE K UTOIOBOM ATTECTAIIAU IIO
MATEMATHKE
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Pemrenne nmpocTeninx TMHEHHBIX, KBAIPaTHBIX,
palOHaIbHBIX, T0KA3aTEIbHBIX U JJOTapUPMUUECKUX
HepaBeHCTB. UTeHHe rpaMKOB 3aBUCUMOCTEH,
MHTEepIpeTanus UHGpOopMaluu, IpeICTaBICHHON Ha HUX,
yMeHue Jienath BbiBo/bl. IHTepnpeTanus nHpopmanuy,
IIPEACTABICHHON HA TUarpaMMax U yMEHUE JeJIaTh BbIBOJBI.
@Oynkiun. Cpoiicta ¢pyHkimid. ['padukn pyHxumi
I'eomeTprueckuit U GU3NYECKUI CMBICI TPOU3BOIHOM.
[IpuMeHeHHe TNPOU3BOAHON K MCCIENOBAHUIO (DYHKIHMIA.
Pemrenne 3amau  Ha Temy: «lloHsATHE BEpOSTHOCTH.
IIpakTueckue 3amadyd Ha BBIYMCICHHE BEPOSTHOCTEM.
[Ipocreiimme  mpaBuna U (QOpPMYJbl  BBIYHCIIECHUS
BEpPOSATHOCTEM». PellleHne 3a1a4 Ha BBIYUCIICHUE 110 JTaHHBIM
¢dbopmynaM. JlelicTBUTENbHBIE YHCIA M KOOPAWHATHAs
npsiMasi. Perienue 3aau Ha BBIOOp BEPHOTO BBICKA3bIBAHUS
[0 JaHHBIM YCIOBUSAM 3aiaHus. Ilo3unmMoHHasg 3anuck
YUClla, [PU3HAKKM  JEIMMOCTH  HATypaJbHBIX  YHUCEL.

Ilpeomemnoie yenu:

— yMeTh pemiaTh 3amanus tumna: 1, 2, 3,5, 7,9, 10, 11, 12, 14, 17 u3
nemoHctpanroHHoi Bepcuu (JJEMO) EI'D (6a30Bbiii ypoBeHb);

— BIIAQJETh METOJIaMHU perieHui 3amanuit tuna: 18, 19, 20.

Memanpeomemmnoie yenu:

— yMEHHE CaMOCTOSTEIBHO OINpPEACNATh LEeTU CBOETO OO0ydYeHHs,
cTaBUTh U (opMmynupoBaTh Ansi ceOs HOBbIE 3amaud B yuéde u
MO3HABATEJILHOW JIESITEIbHOCTH, pa3BUBAaTh MOTHUBBI M HWHTEPECHI
CBOEH MO3HABATEILHOMN JIEATEIIbHOCTH;

— YMEHHE CaMOCTOSITENbHO IJIAaHUPOBATh MyTH JOCTHKECHUS IIeNei, B
TOM 4YHCJI€ aJlbTepHATHBHBIC, OCO3HAHHO BHIOWpPATh HamboJIee
s¢dhekTuBHBIE CIOCOOBI pelIeHNs YIeOHBIX U MMO3HABATEIBHBIX 3a/1a4;

— pa3BUTHE YMEHHUM CAMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATH
U KOPpPEKTHpOBaTh  JCHCTBHUA B  mporecce  0000meHwus,
CHUCTeMATHU3allMi U PACIIUPEHUs] 3HAHUHM, MOMYyYEHHBIX B OCHOBHOM
IIKOJIE;

— (opmupoBaHue YMEHUH

CaMOCTOSATCIIbHO OCYIICCTBJIATH,




DneMeHTHl KOMOMHATOPUKHU B pelieHun 3aaad. [loctpoenue
U UCCIIEJOBAHUE MAaTEMaTHYECKUX MOJEIICH.

KOHTPOJIMPOBaTb M KOPPEKTHUPOBAaTh CBOKO JEATEIBHOCTH IIPH
BBINOJIHEHUH 33aJaHUH;

Jluunocmmuoie ueau:

(GbOpMUPOBaHHE OCHOB CAMOBOCHHUTAHHS B IPOIECCE BBHIMOTHCHHS
paboT pa3HOTrO YPOBHS CIIOXKHOCTH;
pa3BUTHE  TBOPYECKHUX  CIIOCOOHOCTEM,
CaMOCTOSITEIIBHOM JIEATEIHLHOCTH.

HHTYUI WU, HaBBIKOB

UTOIO
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I'eomerpus, 10 kinace

Ne I'naBa/ Conep:kanue MaTepuaJia Kou-Bo | Ileqiu 00yueHus
IL/1L. 4acoB
|. | MOBTOPEHME. BBEJEHUE B ITIPEJIMET 10

TpeyronbHukH, KJIaccuuKanus TPEYTOJIbHUKOB,
3aMeyaTesibHble JIMHMM ¥ TOYKM B  TPEYroOJIbHUKE.
PaBHOOEIpeHHBII M PaBHOCTOPOHHMM TPEYTOJBHUKU HX
cBoiictBa. OKpY>KHOCTb, BIIMCAaHHAasT B TPEYrOJbHUK,
OKpPY’KHOCTb, OIIMCaHHAas OKOJIO TPEYTOJIbHUKA.

PaBenctBo M momobue TpeyroabHUKOB. CpenHsis JHMHUA

TpEyroJIbHUKA. [IpssMoyronbHBIE TPEYTOJIbHUKH.
Tpuronomerpuyeckue GyHKIUH OCTpbIX yrioB. [lmomans
TpEyroJIbHUKA.

UYeTbIpE€XyroNbHUKH, KiIacCU(PUKAIUS UYEThIPEXYTOJIbHUKOB,
CBOMCTBA U IMPHU3HAKU [1apajuIeIorpaMMa, IIPsIMOYTOJIbHUKA,
KBajpaTa, poMm0Oa. Tpanenus, cpeHss JUHUS TPANeIUH.
OKpy’KHOCTB, BIIMCAHHAs B YETBIPEXYTOJILHUK.
OKpyXHOCTb, ONHWCaHHas1 OKOJO  YETBIPEXYTOJIbHUKA.
@opMyIIbl IIIOMAAEN YETHIPEXYTOJIBHUKOB.

OKpyXHOCTb. YTJIBI U OTPE3KH, CBA3aHHBIE C OKPYKHOCTBIO.
IIpenmer  crepeomeTpun.  AKCHOMBI ~ CTEPEOMETPHH.
Hekotopsle cneacTBust U3 akCuoMm.

Ilpeomemmnuwie yenu:

CUCTEMATH3alMsl 3HAHUM O TPEYroJbHUKAX, IPUMEHEHUE CBOWCTB
MenuaH, OMCCEKTPHC, BBICOT Ui PELICHUs 3a/ay;

BIIQJICHUE IIOHATHEM «TE€OMETPUYECKOE MECTO TOYEK», YMEHHE
IPUBOJIUTH NpPUMEPBL. YMeHHe QOpMyJIuUpOBaTh U JOKa3bIBaTh
CBOWCTBA M TMpPHU3HAKM PaBHOOEIPEHHOTO U PaBHOCTOPOHHEIO
TPEYTOJIbHUKOB;

YMEHHE JOKa3blBaTb, 4YTO B TPEYTrOJIBHUK MOXHO BIIMCAaTh
€IMHCTBEHHYIO OKPYXXHOCTb M OKOJIO TPEYTOJIbHUKA MOXKHO OIHUCATh
€AMHCTBEHHYIO OKPY’KHOCTB;

yMeHHEe  (OpMYJIUPOBATh  IMPU3HAKU
TPEYrOJIbHUKOB, CBOWCTBA CPEHEN JIMHUY;
YMEHHME BBIPAKATh CTOPOHBI MPSMOYTOJBHOIO TPEYTOJIBHMKA 4Yepe3
OJIHY W3 JIaHHBIX CTOPOH U OCTPBIN yTOJI;
yMEHHE  BBIBOAUTH  (GOPMYINBI  JJIs
TPEYrOJIbHUKOB;

yMeHue (GOopMyIMpOBaTh CBOWCTBA M IMPHU3HAKH IMapajuielorpamma,
npsMOYTOJIbHUKA, KBaj[paTa u pomOa;

YMEHHE BBIBOAUTH (POPMYITy JIUIsl HAXOXKACHUS JJIMHBI CpEeIHEeH TMHUN
Tpaneuuy;

paBeHCTBA M  10x00uUs

HaXO0XJICHUA Iomaau




— ymeHHe GOpMYIHPOBATH YCIOBHS, IPH KOTOPBIX OKPY>KHOCTH MOXKHO
BITUCATh B YETHIPEXYTOIBHUK U OMMCATh OKOJIO HETO;

— yMEHHE BBIBOAMUTH (HOPMYJIBI IUIOIIAACH MPSIMOYTOJIbHUKA, KBaJpaTa,
napasuienorpaMmma, pomoa, Tparnenum;

— ymeHwue GOpMYJIUPOBATh U JOKA3hIBATH TEOPEMBI O BIIMCAHHBIX YIJIax,
o0 yrime MeXOy KacaTenpHOW W XOpAoH, 00 oTpeskax
HepeceKaroIInXcsl XOp/, O KBaapaTe KacaTeabHOH. YMEHNE BBIBOIUTD
dopMybl AN BBIYMCICHHS YIJIOB MEXIy JBYMsI CEKYIIHMH,
NpOBEAEHHBIMU U3 OJTHOI TOYKH;

— YMEHHE IEpeYUCIIATh OCHOBHBIC (UIypHl B IMPOCTPAHCTBE (TOYKA,
npsiMasi, IJIOCKOCTB), (hopMynupoBaTh akCMOMBI 00 MX B3aUMHOM
PacHoJOKEHHH W WJUTIOCTPHPOBATh STH aKCHOMBI IPUMEpPAMHU W3
OKPYXaroIlEe Cpebl;

— yMeHHe QOPMYIHPOBATH M JIOKA3bIBaThb TEOPEMY O IUIOCKOCTH,
HPOXOJIAIICH Yepe3 MPSIMYI0 U He JIeXkKAIyI0 Ha Heil TOUKy, ¥ TeOpeMy
0 TUIOCKOCTH, MIPOXOJISIIEH Yepes3 ABe MepeceKaronInecs IpsMblie.

Memanpeomemmvie yenu:

— TMOATOTOBKA K MPUMEHEHHIO 3HAHW 110 TUIAHUMETPHH, TTOJTyYSHHBIX B
OCHOBHOW MIKOJE, K HW3YYEHHIO CTEPEOMETPHH, TPUTOHOMETpPUH,
MaTeMaTHYECKOTO aHAIIN3a;

— pa3BUTHE YMEHHH CaMOCTOSITEIBHO OCYIIECTBISATH, KOHTPOJIMPOBATH
U KOppPEKTHUpOBaTh  JEWCTBUA B  Tpolrecce  0000meHus,
CHUCTEMAaTH3allMd W PACIIUPEHUS] 3HAHWH, MOJyYEeHHBIX B OCHOBHOH
IIKOJIE;

Juunocmnuule yenu:

— CHCTEeMaTH3aIs 3HAHWH 10 TUTAHUMETPUH, TOJTYYCHHBIX B OCHOBHOM
mkojae, a1 3(G(QEKTUBHOIO OCBOEHHUS Kypca CTEPEOMETpUH U
ycnemHoi noaroroku k EI'D o npodunpHoil MaTeMaTHKE;

— pa3BUTHE TOTOBHOCTH K CaMOOOpa30BaHHMIO Ha TPOTSHKCHUH BCEH
KHM3HH, KaK YCJIOBHIO YCIIEIIHOTO TOCTH)KEHUS TIOCTABJICHHBIX IIeIeH
B BBIOpaHHOM cdepe NesTeIbHOCTH

— pacumMpeHue NpeACTaBIeHUH 00 aKCHOMaTHMYECKHX IOCTPOEHUSX
reoMeTpHH (HayuyHOU Teopun).

HAPAJLIEJBHOCTD MTPSMBIX M IIJIOCKOCTEM
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[TapajlenbHOCTL  IPAMBIX, IOPSAMOM U IUIOCKOCTH
(mapannenbHble TpsiMble B TPOCTPAHCTBE, IpPHU3HAK

Ilpeomemnmnuvie yenu:
— (opMupoBaHUe TOHATHS MApAUICIbHBIX TPSMBIX B TNPOCTPAHCTBE,




napajuieTbHOCTH MPSIMBIX B MIPOCTPAHCTBE).
[TapannensHOCTh HpSIMOMl M IUIOCKOCTU.  B3aumHoe
pacroJioxeHue PSIMBIX B MIPOCTPAHCTBE.
CkpeuBaronyecs: npsiMble. YTIbl C COHANpaBICHHBIMU
ctopoHamu. B3aumHOe  pacmosiokeHuUE ~ MPSMBIX B
MPOCTpaHCTBE. YToid Mexay mnpaMbiMu. IlapamnensHbie
miockoctd.  CBolcTBa — mapajuleNIbHBIX — TJIOCKOCTEM.
Terparap. Ilapamnenenunen.  Iloctpoenue — cedyeHuit

TCTpasApa U napajicjCcuuicaa.

JI0Ka3aTeNbCTBO TEOPEMBI O MAPAJIEIbHBIX IPSIMBbIX;

— (opmupoBaHue NpencTaBICHUs] O BO3MOXKHBIX CIydasiX B3aWMHOTO
pacIioyIoKeHHs! PSIMOM U IIIOCKOCTH;

— JI0Ka3aTeIbCTBO YTBEPXKJAEHUH O MapayIeIbHOCTH MpsIMOM U
IJIOCKOCTH (CBOMCTBA U NPU3HAK);

— (opmupoBaHue NpPEACTaBICHUNA O BO3MOXHBIX CIIydasiX B3aWMHOTO
PAacIIoyIOKEHHs IBYX MPSAMBIX B IPOCTPAHCTBE;

— BBEJEHHE TOHATHS CKPELIMBAIOIUXCA MPAMBIX, J0Ka3aTeIbCTBO
TEOPEMBI, BBIPAKAIOLIEH IPU3HAK CKPEUIMBAIOLUIMXCA MPAMBIX, U
TEOpeMbl O  IUIOCKOCTH,  IpPOXOASIIEH  4yepe3  OAHYy U3
CKPEIIMBAIOIINXCS NPSAMBIX APAJUIEIBHO JIPYrol IPsIMOI;

— BBEJCHHME IIOHATUS COHANpABICHHBIX JIy4dei, JI0Ka3aTeIbCTBO
TEOpEMBI 00 yriiax ¢ COHaIpaBICHHBIMU CTOPOHAMU;

— (opmupoBaHHE MOHITHS MapAJIICIBHBIX TIOCKOCTEH, T0KA3aTeIbCTBO
YTBEP:KJIEHHSI O IPU3HAKE U CBOMCTBAX MapajlIeNIbHbIX MIIOCKOCTEH;

— (opmupoBaHue NpeACTaBICHUH O TeTpasipe U NapajUleNenuIese,
JIEMOHCTpAaLMsI Ha YyepTexax U MOJENSIX UX 3JIEMEHTOB, U300pakeHue
TUX (QUIyp Ha PUCYHKaX, WUIFOCTPALMs C UX HOMOIIBIO PAa3IUYHBIX
Clly4aeB B3aMMHOTO PpACIHOJIO)KEHHS TMPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE,  JI0KA3aTE€IbCTBO  YTBEPKICHHS O  CBOWMCTBAx
napajuiesenumnena;

— BBEJCHHE T[IOHATUS CEYEHHUs, IIOCTPOCHHE CEYEHMH TeTpa’apa
(mapasutenenumnena), aHalnu3 BO3MOKHBIX BUJIOB CEYEHUH, 3HAKOMCTBO
C METOZaMH ITOCTPOECHUS CEUEHHI.

Memanpeomemnuie yenu:

— YMEHHE paclo3HaBaTh HAa 4YEPTE)KaxX, MOJEIAX U B PEATLHOM MHpE
reoMeTpuyeckue (Gurypbl U Teiaa (MHOTOTPAHHUKH), TMPUMEHSTh HUX
CBOWCTBA NPU MOJIETMPOBAHNUHU B €CTECTBEHHO-HAYUYHBIX 00JIaCTAX.

Juunocmmnute yenu:

— Ppa3BUTHE NPOCTPAHCTBEHHOTO BOOOpPaXEHHS W MBILUICHUS TIpU
W3Y4YEHUH MHOTOTPAaHHUKOB M X CEUEHUM.

NEPOEHIUKYJISAPHOCTD MPSIMbIX U
IJIOCKOCTEM
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[leprienauKynspHBIE psiIMbIE B IIPOCTPAHCTBE.
[TapannensHble TIpsiMble, MEPHEHIUKYIISIPHBIE K IJIOCKOCTH.
[Ipy3Hak NEpHNEHAUKYISIPHOCTH MPSAMONM M IUIOCKOCTH.

Ilpeomemnuvie yenu:
— JI0Ka3aTeyIbCTBO TEOPEMBI, BBIPAKAIOLIEH IIPU3HAK
NEPHOEHAUKYJSIPHOCTH  NPSIMOM M IIOCKOCTH, M TEOPEMBI O




Teopema 0 npsAMOM, MNEPHEHAUKYISIPHOU IUIOCKOCTH.
Paccrosane ot TOukM 10 miockoctd. Teopema o Tpéx
NEPHEeHIUKYISIpax. YTOI MEXAy NpsAMOM U IJIOCKOCTBIO.
JByrpansbii yroa. llpusHak nepneHIuKyJIApHOCTH IBYX
IIJIOCKOCTEM. [IpssMOyTOIBHBIM napajuieaeuIes.
Tpéxrpannbiii yroyi. MHOTOrpaHHbIi yroi.

CyIIECTBOBAaHUU W E€IUHCTBEHHOCTH IIPSIMOM, INPOXOAALICH uepes
JAHHYIO TOYKY U NEPIECHANKYJIAPHYIO TaHHOU IIJIOCKOCTH;

— peuleHME 3aJa4 Ha BBIYMCIIEHHE M JOKa3aTelIbCTBO, CBA3AHHBIX C
NEPIEHIUKYIISIPHOCTBIO NPSMOU U IIJIOCKOCTH;

— BBCJICHME IIOHATHUSA IEPIEHIUKYJSApa W HAKIOHHOM K IUIOCKOCTH,
IIPOEKIIMHA HAKIIOHHOMW, PACCTOSIHUA: OT TOYKHU A0 IJIOCKOCTH, MEXIY
MapaJUICIbHBIMU  IUIOCKOCTAMM, MEXKIY IapajuleJIbHOM NPSIMOU H
IUIOCKOCTBIO, MEXKy CKPEILIMBAOIIMMHUCS IIPSIMBIMH;

— JI0Ka3aTeJbCTBO TEOPEMBI O TPEX MEPIECHIUKYIISIPAaX U IPUMEHEHHUE €€
IIPU PELLIECHUH 3a/1a4;

— BBEJCHHE IMOHATUS OPTOrOHAIBLHOW MPOEKIMH TOYKU ((PHUTyphI) Ha
IJIOCKOCTB;

— BBEJCHME NTOHATHS yIJIa MEXY NPSAMOU U IIIIOCKOCTBIO;

— BBEJICHHE MOHSTHS JBYT'PAaHHOTO yIJa, €ro M3MEpeHusi, 00bsICHEHHE,
YTO TAaKO€ YroJl MEXIy NEPECEKAOINUMUCS IUIOCKOCTAMHM M B KaKHUX
IIpezaeiax OH U3MEPSETCS;

— (opMUpOBaHHE IMIPEJICTABICHUS O B3aUMHO IEPHEHAUKYISPHBIX
IUIOCKOCTSIX, JI0Ka3aTeJIbCTBO TEOPEMBI 0 IIPU3HAKE
NEPIEHIUKYISIPHOCTH JBYX IIJIOCKOCTEM;

— OIpeleseHue MNPSAMOYTOJIbHOTO IapauIeNeNuIea, I0Ka3aTeIbCTBO
YTBEPKIECHUM O €ro CBOMCTBAX;

— BBEJEHME TMOHATUS  MHOTOTPAHHOTO  yriaa  (TpEXIpaHHOro),
JIOKA3aTeJIbCTBO YTBEPKJACHHUS O TOM, YTO KaXKAbIM TIJIOCKHIA YTOJ
TPEXTPAHHOTO yIJIa MEHBILE CyMMBI JBYX IPYIHMX IUIOCKHX YIJIOB, U
TEOPEMBI O CYMME IUIOCKHMX YTJIOB BBITYKJIOTO MHOTOTPAHHOTO yTJIa.

Memanpeomemnuie yenu:

— YMEHHE paclo3HaBaTb Ha 4YEpTekKax U B  PEAIBHOM MHPE
MapaJuIeIbHbIE U MEPIECHINKYIISIPHBIE IIIOCKOCTH, CKPEIIMBAIOIINEC
U IEepeceKaroluecs MpsMble, ONPENENATh Yrojl MEXIy HIpsMON H
IIJIOCKOCTBIO;

— YMEHHME paclo3HaBaThb Ha YEPTEXKAX, MOJEISIX M B PEATBHOM MHpE
reoMeTpuueckue (GUrypbl U Tena (MHOTOIpaHHMKH), MPUMEHSTh MX
CBOICTBa NMPU MOJEIUPOBAHUH B €CTECTBEHHO-HAYUHBIX 001aCTAX.

Juunocmnule yenu:

— Ppa3BUTHE NPOCTPAHCTBEHHOTO BOOOpPaXEHUS W MBILUICHUS TIpU
U3Y4YEHUU MHOTOI'PAHHUKOB.




MHOI'OI'PAHHUKH
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[lonsitne MHororpannuka. IIpusma. I'eomerpuueckoe Teno.
IInpamupa. IIpaBunbHas nupamuga. Yced€éHHas MUPAMUIAA.
[Toctpoenue  ceueHuit  nUpamuj. Cummerpusi B
npocrpancTBe. lloHsATHE MpPaBUIBHOIO MHOIOIPAHHHUKA.
DJIeMEHThl CUMMETPHUH IPABUIBHBIX MHOTOIPAHHUKOB.

Ilpeomemnnie yenu:

— BBEICHHME IIOHATUS MHOTIOIPDAHHUKA, €r0 3JIEMEHTOB, BBIITYKJIOIO
MHOTI'OTpaHHMKA, IPUMEPHI MHOIOIPaHHUKOB;

— BBEJCHME MOHATHS I€OMETPUUYECKOTO Tejla, JOKA3aTelbCTBO TEOPEMBI
Oiinepa 11 BBIITYKJIBIX MHOTOTPaHHUKOB;

— BBEJCHHME IMOHATUS HOpU3MBI (IPSIMOM, HAKIOHHOM, IpaBUIIBHON),
n300pakeHue MPU3Mbl Ha PUCYHKE;

— OmnpeAesieHHE IOHATHS IJIOUIAAb MOJHOM (OOKOBOM) IOBEPXHOCTH
IIPU3MBIL;

—  BBIBOJ (bopmyIBl IO OpPTOTOHAJILHOM MIPOEKLNU
MHOIOYI'OJIbHUKAa M JI0Ka3aTelIbCTBO IPOCTPAHCTBEHHOM TEOPEMBI
[Tucaropa;

— BBEJCHME MOHATHI: MUpaMuaa, yceu€HHas NupaMua, ux 3JEMEHTOB;

— OIpejaeseHue IUIOMAaU NoJHOM (OOKOBOI) MOBEPXHOCTU MHUPAMU/IbI,
yCEe4EHHOW NMUPAMHUIBI;

— BBEJCHME IMOHATHS [PaBWIbHOM MHMpaMUAbI, J0Ka3aTeIbCTBO
YTBEPKIACHUI O cBOWCTBax e€ OOKOBBIX p&Oep, OOKOBBIX TpaHel u
TEOPEMBI O IJIOIIa OOKOBOM MOBEPXHOCTH MPABHIIBHON MUPaMUJIbI;

— peuleHWe 3aJady Ha BBIYMCIIEHHE M J0KAa3aTeNlbCTBO, CBSI3aHHBIX C
NMPaMHJIaMHU, 331a4 Ha IOCTPOCHHUE CEYEHUH MUPaMMT;

— ompezeNeHHe TOYeK, CUMMETPUYHBIX OTHOCUTENIBHO TOYKH (IIPSIMOA,
IJIOCKOCTH ), IEHTpa (OCH, MIIOCKOCTH) CUMMETPUU (QUTYPBI;

— BBEJCHHE IMOHATUS MHOTOTPaHHUKA, MPAaBWJIBHOTO MHOTOTPAHHHUKA,
JI0Ka3aTeNbCTBO, YTO HE CYIIECTBYET NPABUIBHOIO MHOTOTPaHHUKA,
IPaHAMU KOTOPOTO SBISIOTCS TPABHMIILHBIE N-yrOJbHUKK Tpu N =6
BU/IbI TPABUWJIBHBIX MHOTOTPAaHHUKOB MX 3JIEMEHTBI CHMMETPHUH.

Memanpeomemmnuie yenu:

— JEMOHCTpanusi NpuUuMepoB ¢Guryp, oOJagaromuXx SJIEMEHTAMH
CUMMETPUHU B UCKYCCTBE, apXUTEKTYPE, TEXHUKE, IPUPOJIE;

— YMEHHE paclo3HaBaTh HAa 4YEPTE)KaxX, MOJEIAX U B PEAJIbHOM MHpE
reoMerpuueckue (Urypel U Tena (MHOTOTPAHHUKH) MPUMEHSTh HUX
CBOICTBA MPHU MOJICTMPOBAHNUHU B €CTECTBEHHO-HAYYHBIX 00JIaCTAX.

Juunocmnule yenu:




— Ppa3BUTHE NPOCTPAHCTBEHHOTO BOOOPaXEHUS W MBIIUICHUS TIpU
M3Y4EHUH MHOTOTPaHHUKOB;

— BOCHHTaHUE 3CTETUYECKON KyJbTYyphl MpPHU H3YyYCHHH H300paKeHUH
IIPaBUJIbHBIX MHOIOTPAaHHUKOB.

IHOBTOPEHME

12

Pemenne 3amay Ha Tembl: «lIpaBunpHas nupamuga, €€
anemMeHTol»; «lIpaBunpHasg TpeyronpHas nHUpaMuia, €€

AJIEMEHTBI»; «IIpaBunbHas YeThIPEXYTOIbHAS
(mectuyroiibHast) nmupamuia, e€ aneMenTo; «llpusma u eé
anementhl. [lpsimas mnpusma. IlpaBunpHas  npusma.

[IpaBuiibHas TpeyronbHas npusmay»; «llapamnenenunen, ero
aneMeHThl. [Ipsmoyronbuslil napamienenunen. Kyo0.»

Ilpeomemmnowie yenu:

— yMeThb pelaTh 3aJaHus THUHa 6 W3 JIEMOHCTPAIMOHHOI Bepcuu
(AEMO) EI'D (mpodunbHBIi ypOBEHB);

— yYMeTh pemiaTh 33JaHus TUNa 8 W3 JIEMOHCTPAI[MOHHON BepcUU
(IEMO) EI'D> (mpodwibHbIi ypOBEHB) O MHUpaMUIAX, MpU3Max,
napajuieNienumnenax, Kyoe;

—  BJIAJIETh MpUEMaMU PEIICHUS 3a71a4 Ha JI0Ka3aTeIbCTBO U BHIYUCIICHHC
tuna 14 u3z JJEMO EI'D o TpeyrojbHbIX nupamugax, O NUPaMHUIAX,
npU3Max, napauiesnenumnenax, Kyoe;

—  BJIAJIETh MpUEMaMU PEIICHUS 3a71a4 Ha I0KA3aTeIbCTBO U BRIYUCIICHUC
tuna 16 uz IEMO EI'D.

Memanpeomemmnuie yenu.

— yYMEHHE CaMOCTOSTEIBHO OIpPEACNSITh LU CBOEro OO0ydeHus,
CTaBUTh W (OpMyIHpOBaTh JJisi ceOsl HOBBIE 3amaun B yd€Oe
MO3HABATENBHON JEeSITeNbHOCTH, pPa3BUBAaTh MOTHUBBI M HWHTEPECHI
CBOEH MTO3HABATEIILHON JEATEIbHOCTH;

— YMEHHE CaMOCTOSITEIPHO IUIAHUPOBATH IyTH JOCTMIKCHUS IIeNieH, B
TOM UHCJ€ aJlbTepHATUBHBIE, OCO3HAaHHO BbIOWpaTh Haubonee
s exTUBHBIEC CITOCOOBI pelieHUsI YIeOHBIX U MO3HABATEIBHBIX 33/1a4;

— Ppa3BUTHE YMEHHWI CaMOCTOSTEIBHO OCYIIECTBISATH, KOHTPOIHUPOBATH
U KOppPEeKTHUpOBaTh  JEWCTBUA B  Tpolrecce  0000meHus,
CUCTeMATH3aIli W PACIIUPCHHs 3HAHWH, MOJyYEHHBIX B OCHOBHOM
IIKOJIE;

— ¢opmupoBaHue YMEHHH CaMOCTOSITETTLHO OCYIIECTBIISTH,
KOHTPOJIMPOBATh M KOPPEKTHPOBATH CBOKO JICATEIBHOCTH IIPH
BBHITIOJTHEHUH 33/IaHUK;

Jluunocmnule yenu:

— (¢opMUPOBaHHE OCHOB CAMOBOCIIMTAHHS B TIPOIECCE BBITOJHCHUS
paboT pa3HOTO YPOBHS CII0)KHOCTH;

— pa3BUTHE  TBOPUYECKHX  CIOCOOHOCTEM,

HWHTYUWIIHH, HAaBBIKOB




CaMOCTOSITEIbHOM JACATCIIBHOCTH.

UTOIO
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I'eomerpus, 11 kiaace

Ne I'naBa/ Conep:kaHue MaTepuaJia Kou-Bo | Ilesin 00y4enus
IL/1L. 4acoB
l. HUJINHIP, KOHYC U LIAP. 14
[lonsatne umnuugpa. Ilnomaas MOBEPXHOCTHM LMIMHIpA. IlIpeomemmnoie yenu:
[Tonstue konyca. Ilnomaas TOBEPXHOCTH  KOHYycaA. — BBEJICHHEC TOHATUSA HMUJIMHAPUYECKONW MOBEPXHOCTH, €€ 00pasyroliei

Yceuénnslii konyc. Cdepa u map. BzanmHaoe pacronoxenue
chepbl U TwIocKOCTH. KacarenmpHasi IIOCKOCTH K cdepe.
[Tnomans cdeprl. Bzaumuoe pacnonoxenue cdepbl u

npsmoii.  Cdepa, BhoucaHHas B  OWIMHIPUYECKYIO
noBepxHocTb.  Cdepa, BnucaHHass B KOHMYECKYIO
noBepxHOCTh. CedeHMs] UWIMHIPUYECKOH IOBEPXHOCTH.

CedyeHnss KOHHYECKOH ITOBCPXHOCTH.

U OocH, H300pakeHHE LMJIMHIpPA U €ro CEeYeHUs IUIOCKOCThIO,
IIPOXOAALIEH Yepe3 OCh, MIIOCKOCTBIO, NEPIEHAUKYIIIPHON K OCH;
OTpeNeNieHne IUIOIMAAn OOKOBOH TMOBEPXHOCTH IMIJIMHIPA, BBIBOJ
dopMysbl JUIsL BBIYUCIEHUS OOKOBOM U IOJHOW MOBEPXHOCTH
LHWIMH]IPA,

BBEJICHUE TIOHATUS KOHHUYECKOM IOBEpXHOCTH, €€ 0oOpas3yrollux,
BEPILIMHBI U OCH, U300pakeHUE KOHYCa M €ro CEUeHHs IUIOCKOCTHIO,
IPOXOAALIEH Yepe3 0Ch, MIOCKOCTHIO, NEPIEHANKYIIIPHOH K OCH;
onpeziesieHue MOHSTHUS IUIOMAA OOKOBOM MOBEPXHOCTH KOHYCA,
BbIBOJ] ()OPMYJIBI JJISi BBIUMCIIEHUS] OOKOBOW U MOJHOM MOBEPXHOCTH
KOHYCa.

BBEJICHUE TOHATHUSI YCEYEHHOIO KOHYycCa, BBIBOJ (HOPMYNBl IS
BBIYUCIICHUS IO 1d OOKOBOM M MOJHON MOBEPXHOCTH YCEUEHHOTO
KOHYCa;

omnpeneneHue chepsl U mapa, uX LEHTpa, paauyca, 11aMeTpa;
UCCIICIOBAaHUE B3aMMHOIO pACIONOXKEHUs cdepbl M IIOCKOCTH,
JI0Ka3aTeIbCTBO TEOPEMBbl O CBOHCTBE U IPU3HAKE KacaTebHOU
IJIOCKOCTH;

BBEJICHUE TOHATHS «IUIoUaas cheps»,
BBIUMCIICHUS TUTOIAIN cephl;
HCCJIEIOBaHKNE B3aUMHOTO PACIOJIOKEHUS CPephbl U MPSMOI;
BBEJIEHUE TMOHATUS cdepbl, BIUCAHHOW B IMJIMHIAPUYECKYIO
(KOHMUYECKYI0) IOBEPXHOCTb;

BBIBOJ] (hopmMyiibl ISt




— HCCJIeIOBaHME BO3MOKHBIX CEUCHHMH UIMHAPUYECKON U KOHMYECKON
MMOBEPXHOCTH;

— peuieHWe 3aJa4 Ha BBIYHCICHUE IUIOM@AAXM OOKOBOH M TOTHOU
MOBEPXHOCTU IIWIMHJpPA, KOHYcCa, YCEUEHHOro KOHyca, cdepbl U
B3aUMHOT'O UX PACIIOI0KEHHUS.

Memanpeomemnmnule yenu.

— YMEHHME paclo3HaBaThb Ha YEPTEXKAX, MOJEISIX M B PEATBHOM MHPE
reoMeTpuUYecKrue GUTYpPHI U TeJIa BPAIIEHUs, IPUMEHAITh UX CBOHCTBA
IIPU MOJAEIUPOBAHNHU B €CTECTBEHHO-HAYYHBIX 00JIACTSIX;

Jluunocmmuule yenu:

— Ppa3BUTHEC TPOCTPAHCTBEHHOTO BOOOPAXCHHS W MBINUICHUS TIPU
M3YYEHUU TeJ BPALLCHUS.

OBbiMBI TEJ
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[Tonstre 06bpéMa. OOBEM NPAMOYTOILHOTO
napajuienenunena. O6péM npsimoit npusmbl. O6bEM
uuinHIpa. Berarcnenue 00bEMOB Tell C TOMOIIBIO
unrerpasia. O0bEM HaKIIOHHOM Npu3Mbl. O0BEM TUPaAMUIBL.
O6béM konyca. O6bEM 1apa. OOBEMBI IIAPOBOTO CETMEHTA,
[IAPOBOTO CJI0S M MApOBOTO cexTopa. Ilmomans chepsr.

Ilpeomemmnuwie yenu:

— BBEJCHHE MOHATHS 00bEMa Tei, (OpMYyIUPOBKA, OCHOBHBIE CBOMCTBA
00BEMOB H BBIBOJI C UX IMTOMOIILI0 (HOPMYITBI 00BEMA MPSIMOYTOIBLHOTO
napajuieNienumnena;

— ompexaeneHue u ¢opmyia o0bEMa MOPSAMON NPU3MBI, LUIHHIPA,
HAKJIOHHON TPW3MBI, IMUPAMUIbI, KOHYCa, YCCUEHHON MHUpaMUAbl |
yCeu€HHOTO KOHYCa, pEIIeHHE 3a/1aY;

— JI0Ka3aTeNnbCTBO TeopeMbl 00 00bEMe miapa U ¢ €€ MOMOIIBIO BBIBOJ
dbopmynel  momanu  cepsl, OOBEMOB IWIAPOBOTO CErMEHTa W
[IApOBOTO CEKTOPA, PEIIeHUE 3a1a4.

Memanpeomemmnuie yenu.

— YMEHHE  MOJCIUPOBATh  peajbHBIC  CHTYyallMH, HCCIEA0BATh
MPOCTPAHCTBEHHBIE  MOJENH, HHTEPIPETUPOBATH  IMOJYYECHHBIH
pe3yJbTarT;

— pa3BUTHE CIOCOOHOCTEH K CaMOCTOSTEIPHOMY TIOMCKY METOIOB
peIIeHUs MPAKTHYSCKUX U MPUKJIAJIHBIX 33134, TPUMCHSISI U3YICHHbBIS
METO/IBI.

Jluunocmmnule yenu:

— Ppa3BUTHE TPOCTPAHCTBEHHOTO BOOOPAXKCHHUS W MBIIUICHUS TIPU
W3YYCHHUHU TEN BPAIICHHUS.

BEKTOPBI B IIPOCTPAHCTBE




Ilonstue BekTopa. PaBeHcTBO BekTOpoB. CnokeHue u
BbIUATaHUE BEKTOPOB. (CyMMa HECKOJIBKHMX BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucino. KoMIulaHapHbIE BEKTOPHI.
[IpaBuino napamienenunena. PasinoxkeHne BeKTOopa IO TpeM
HEKOMIUIAHAPHBIM BEKTOPaM.

Ilpeomemmnuvie yenu:

BBE/ICHHE TOHSTHUS BEKTOPA, €ro JUIMHBI, KOJUIMHEAPHBIX M PaBHBIX
BEKTOPOB;

(¢bopMupoBaHue TPEACTaBICHUNH O JEHCTBUSX  CIIOXKEHUS U
BBIYMTAHUSI BEKTOPOB, UX CBOWCTB, BBEJCHUE IPaBUiIa TPEYTOIbHUKA
Y IIpaBUJIa MapajlieorpaMmma;

BBEJICHUE OINepaIiil CI0KEHHUSI HECKOJIBKUX BEKTOPOB M YMHOKECHHUS
BEKTOpa Ha YKCJIO, IPABUJIA MHOTOYTOJIbHUKA;

oIpezeeHue KOMILJIAHAPHBIX BEKTOPOB, JI0OKa3aTeJIbCTBO
YTBEPKIACHHS O MPU3HAKE KOMIUIAHAPHOCTH TPEX BEKTOPOB, MPABHIIO
napajuiesenunena;

JI0Ka3aTeIbCTBO TEOPEMBI O PA3JI0KEHUU JIOOOTr0 BEKTOpa Mo TPEM
JTAHHBIM HEKOMILJIAHAPHBIM BEKTOpPaM, PEIICHUE 3a/1a4.

Memanpeomemmnule yenu.

yMEHHE MPUMEHSATh BEKTOPHBIA METOJ MpPU PEIICHUU (DU3HUECKUX
3ajauy;

YMEHHE MIPUMEHSITh BEKTOPBI, ONIEpalliy HaJl HUMH, UX CBOMCTBA MPHU
MOJIEJIUPOBAHUU B €CTECTBEHHO-HAYYHBIX 00JIACTSX.

Jluunocmuuie ueiau:

paclIMpeHne TMPEICTABICHUM O BO3MOXKHOCTSIX MAaTE€MaTHUYECKUX
METOJIOB B pa3IUYHBIX 00JIACTSIX.

METOJA KOOPAUHAT B TPOCTPAHCTBE.
JABMKEHUA.
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[IpssMoyronbHass cucTeMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTtopa. CBA3p MEXAy KOOpAMHATAMHU
BEKTOPOB M KOOpJAMHAaTamu Touek. [Ipocreimme 3agauu B
KOOp/AMHAaTaX. YpaBHEeHHE cepbl. YTOJI MEXIY BEKTOpaMH.
CkansipHO€ TPOU3BEJIEHUE BEKTOpPOB. BbluncieHue yrios
MEXIY NPSAMBIMA U IUIOCKOCTSMM. YPaBHEHHE IUIOCKOCTH.
LenTtpanbHas cummeTpusi. OceBasi CUMMETpHUA. 3epKajbHas
cummMetpus. [lapamnensheiii  nepenoc. [IpeoOpasoBanue
noaoous.

Ilpeomemmnwie yenu:

BBEJICHUE MPSMOYTOJbHOM CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE,
OIpeeNIeHne KOOPAUHAT TOUKH U BEKTOPA;

JI0Ka3aTeNbCTBO YTBEPKACHUS O KOOpAMHATAX CYMMBI M Pa3HOCTH
JIByX BEKTOpPOB, O KOOpJMHATaxX IMPOU3BEJEHHUS BEKTOPAa HA YUCIO, O
KOOpJMHATaX BEKTOPA;

BbIBOJI ()OPMYJIBI JJIi HAXOXKJIEHUS KOOPAMHAT CEpEeIUHBI OTpe3Ka,
JUIMHBI BEKTOPA, PACCTOSHUS MEXAY ABYMs TOUKAMH;

BBIBOJ] ypaBHEHHs c(epbl JaHHOTO pajuyca C ILEHTPOM B JIaHHOH
TOUKE;

onpejiefieHue yrila MeXJIy BEKTOpPaMH, CKaJSIPHOTO TMPOU3BEACHUS
BEKTOPOB, JOKA3aTEIbCTBO YTBEP)KIEHUS O €r0 CBOMCTBAX;




OTIpeNieNIeHUe yTiia MEeXIY JABYMS MPSIMBIMH U yTJIa MEXIY TPSIMOU U
TUIOCKOCTBIO C TIOMOIIBIO CKASIPHOTO IPOM3BEICHUS BEKTOPOB;
(dbopmMHpOBaHUE MOHATUS YPAaBHEHUS IUIOCKOCTH, MPOXOAAIICH depes
JAHHYIO TOYKY TIEPIICHINKYIISPHO TaHHOMY BEKTODY;

dbopMHpOBaHWE YMEHHI HAaXOIUTh PACCTOSHUE OT TOYKU JIO
TUIOCKOCTH;

NPUMEHEHHE BEKTOPOB K PELICHUIO TEOMETPHUECKUX 3a1a4;
dbopMUpOBaHHE TPEICTABICHUS 00 OTOOpPaKEHWH MPOCTPAHCTBA HA
ceOs, paccCMOTpeHHE Ciydas, KOTJa OTOOpaK€HHE Ha3bIBACTCS
JBI)KEHUEM MTPOCTPAHCTBA;

OIpeieIICHUE TIOHSTHIA: IEHTPAJIbHAS CHMMETPUsI, OCEBasi CHMMETPUS,
3epKaJIbHAsi CUMMETPHsI M TapajUieNIbHBIA IEPEeHOC; 00OCHOBAaHWE
TOTO, YTO OSTH OTOOpaKEHHsI TPOCTPAHCTBA Ha CceOs SBISIOTCS
JIBHYKCHUSIMH,

BBEJICHUE IIOHATUS  LEHTpaJbHOE Moao0ue  (romorterusi) W
npeoOpa3oBaHue MMOAOOMs, PACCMOTPEHHE CIoco0a  BBEACHUS
NOHATUS TOJOOHBIX (QHUTYp B TPOCTPAHCTBE C  IOMOIIBIO
npeoOpa3oBaHus noaoous, IpUMEHCHUE JIBYDKCHUH u
peoOpa3oBaHUi TIOIOOUS TTPH PEIICHUN T€OMETPUUICCKUX 3a/1a4.

Memanpeomemnuie yenu:

pa3BUTHE YMEHMM HCIIOJIB30BATh METOJ KOOPAMHAT JJIsl BBIYMCIICHMUS
WIA Hax0oXJeHHs 00bEéMa napajiesienunesa U TeTpadapa, 3aJaHHbIX
CBOMMH KOOPJIMHATAMU;

dopmMHupoBaHHE YMEHMH HAaXOJUTh PACCTOSHUS OT TOYKU [0
IUIOCKOCTH U PACCTOSIHUSL MEXKIY CKPEIIMBAIOIIMMUCA MPSIMBIMH,
3aJJaHHBIMU B CUCTEME KOOPJIMHAT;

pa3BUTHE YMEHUH HCIOJb30BAaTh METOJ KOOpPAMHAT B pPEIICHUU
MIPUKIIAIHBIX 3a7a4.

Jluunocmmuoie ueau:

pPa3BUTHC CIIOCOOHOCTEH K CaMOCTOATCIIBHOMY TIOMCKY MCTOIOB
pEeIICHUA MNPAKTHYCCKUX MW MPHUKIAJAHBIX 3aJa4 C IMIPHUMEHCHUEM
HN3YYCHHBIX METO/I0B;,

OCO3HAaHHUC B3aUMOCBA3UM MATCMATUKHU C JpYIUMH [OpCIMETaMU
CCTCCTBCHHO-HAYYHOI'O U TYMAHUTAPHOI'O TUKJIOB.

3AKIIOYUTEJIBHOE IOBTOPEHUE
TEOMETPHUH ITPU MMOATOTOBKE K UTOIOBOM
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ATTECTAIIMH ITO MATEMATHUKE.

Pemenne 3agmau no Tteme: «llunuHap, €ro 3JIE€MEHTHI.
[momane  moBepxHocTH  muiaMHApay»;  «KoHyc, ero
teMeHThl. Ilnomanps noeepxHocTu KoHycay; «Cdepa u
map, ux osneMeHThl. I[lnomans chepsl u 00bEM IMIapay;
«[Inomane mnoBepxHOoCcTH mpu3Mbl. OO0BEM  HPU3MBDY;
«O0BEM TMIHMHIpA W KOHYCa»; «VI3MEHEeHHWE IUIOImaIn U
o0béMa  (Gurypsl Ipu U3MEHEHMH €€  pa3MepoBy;
«l'eomerpust Ha kietyatoii Oymare», «TpeyroapHUKY,
«[Tapamnenorpamm», «IIpsMoyroiabHHMK, KBagpar, pomO»,
«Tpaneuusr», «OKpyXHOCTb M Kpyr», «Brnucanuele u
OIIMCAaHHBIE OKPYKHOCTHY.

Ilpeomemmnowie yenu:

— yMeTh pemath 3amanus tumna 3, 6, 8 uz JJEMO EI'D (npoduiabHbIii
YPOBEHB);

— BIAJCTh NpUEMaMU PEILICHUs 3a7a4 Ha JOKA3aTeIbCTBO U BHIYMCIICHUE
tuna 14 u 16 uz JIEMO EI'D.

Memanpeomemmoie yenu:

— YMEHHE CaMOCTOATEIBHO OMNPEAENsATh IETH CBOEro OOyYCHHS,
CcTaBUTh U (opMynupoBaTh Aisi ceOs HOBbIE 3aJaud B yuéde U
MO3HABATEJIbHOW JIESITEIbHOCTH, pa3BUBAaTh MOTHUBBI M HWHTEPECHI
CBOCH MMO3HABATEIHHON JESITENbHOCTH;

— YMEHHE CaMOCTOSITENbHO IUIAHUPOBATh MyTH AOCTIDKCHUS IeNiel, B
TOM UHCJ€ aJbTepHATUBHbIE, OCO3HAHHO BBHIOWpaTh HauboIee
s¢dekTrBHBIE CIOCOOBI pelIeHNs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

— Ppa3BUTHE YMEHHMIl CaMOCTOSTEIbHO OCYIIECTBISTH, KOHTPOIUPOBATH
U KOppPEKTHUpOBaTh  JEWCTBUA B  mpoiecce  00oOeHus,
CHUCTEMAaTH3allii U PACIIUPEHUs 3HAHUM, TMOJYYEHHBIX B OCHOBHOMU
IKOJIE;

— ¢opmupoBaHue yYMEHHH CaMOCTOSITETTLHO OCYIIECTBIISITH,
KOHTPOJIUPOBaTh U KOPPEKTUPOBATH CBOKO JCSATEIBHOCTh TIPH
BBITIOJIHEHUH 3aJaHU;

Jluunocmmuuie yenu:

— (opmMupoBaHHE OCHOB CaMOBOCHUTAHHUS B TMPOIECCE BBITTOJIHEHUS
paboT pa3HOTo YPOBHS CIIOXKHOCTH;

— pa3BUTHE  TBOPYECKHUX  CIIOCOOHOCTEW, WHTYUIMH, HABBIKOB
CaMOCTOSITEIIbHOM JIEATEITHLHOCTH.

UTOro
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