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IHosicHuTe IbHAS 3aNIMCKA
Pabouas nmporpamma mo anreOpe ¥ Hadajgam MaTeMaTHYECKOTo aHanmm3a AJis 11 kimacca cocTaBieHa Ha OCHOBE
rOCYJapCTBEHHOTO CTaHJapTa cpeaHero (moiaHoro) odmiero oopazoanus (mpuka3 MouH P® ot 05.03.2004 1.
Ne1089), «IIporpamMmel 0011€00pa30BaTENbHBIX yUpexkIeHHH. Anredpa 1 Hayajga MaTeMaTHYEeCKOTO aHAIN3a,
10-11 xmacc — M.: IIpocsemenue, 2009./Coct. T.A. BypMucTpoBa», METOIMYECKUX PEKOMEHIAITUH.

H3yuenue mamemamuru Ha 6a3060M ypoeHe cpedHezo (ROIH020) 00uiez0 00PA308aHUs HANPABIEHO HA
oocmudicenue cnedyrouiux yeneii:

L (])opanOBaHne HpeI[CTaBJIeHI/Iﬁ O MATCMATHKC KaK YHUBCPCAJIbHOM A3bIKEC HAYKHU, CPEACTBEC MOJACIMPOBAHHA
SIBIICHUH U mpoueccos, 00 UACAX U MCTOAaX MaTCMAaTUKH,
L Pa3BUTHE JIOTHYCCKOI'O0 MBIIIJICHUA, IIPOCTPAHCTBEHHOT'O BOO6pa)KCHI/I$I, aJIr OpHTMHqCCKOﬁ KYJbTYpPbl, KDUTUYHOCTHU

MBILJICHUS Ha ypOBHE, HEOOXOIUMOM JuIsd Oyaymieil mpodecCHOHaNIbHONW AEATENBHOCTH, a TAKKe IOCIEAYIOIIETO
00ydJeHus B BBICIIEH IIKOJIE;

o OBJIAJlcHHEe MaTeMaTHYeCKHMM 3HAHMSIMH M YMEHHSIMH, HEOOXOIMMBIMHI B IIOBCEAHEBHON JKU3HU, AJIS U3YyUEHUS
HIKOJIBHBIX €CTECTBEHHOHAYYHBIX IWCIMIUIMH Ha 0a30BOM YpOBHE, AJISl TMONydeHHs oOpa3oBaHMs B 00JacTsaX, HE
TpeOYIOIHMX YrIyOJeHHOM MaTeMaTHYeCKOM MOArOTOBKHY;

o BOCIIUTAHME CPEJICTBAMHM MaTeMaTUKHU KYJIbTYpbl JUYHOCTH, NMOHUMAHHA 3HAYMMOCTH MAaT€MaTHKU ISl Hay4dHO-
TEXHUYECKOTO MPOrpecca, OTHOLICHUS K MaTeMaTHKE KaK K YaCTH O0IIEeYeTI0BEYEeCKOM KyIbTYpPhl Yepe3 3HAKOMCTBO C
UCTOpPUEH Pa3BUTHSI MATEMATHUKH, SBOIIOLUEH MAaTEMAaTUUECKUX HJIEH.

OoweyuedHble ymenusa, HAGLIKU U CROCOOBL OeAMeTbHOCU

B xozne ocBoeHms coepxKaHusi MaTeMaTHIECKOT0 00pa3oBaHusl ydallyecs OBIaJeBa0T Pa3HOOOPa3HBIMHU CIIOCOOaMuU
JESITeIbHOCTH, IPUOOPETAIOT U COBEPUICHCTBYIOT OTIBIT:

MIOCTPOEHUSI U UCCIIEAOBAaHUS MaTeMaTHYECKUX MOJeNel A ONMHCAHWUA M pelleHUs MPUKIAaTHBIX 3a7ad, 3a7ad U3
CMEKHBIX JUCLUIIINH;

BBIMIOJTHEHHUST M  CAMOCTOSITENIBHOTO  COCTaBJIEHHsS  aJIrOPUTMUYECKHX TMpeANuCcaHui W HMHCTPYKUMH Ha
MaTeMaTHYeCKOM MaTepualie; BHIIIOTHEHUS PACUeTOB MPAKTHYECKOTO XapaKTepa; HCIOIb30BaHUS MaTEMAaTHUECKUX (OPMYIT
¥ CaMOCTOSATEJIFHOTO COCTABJICHUS POPMYJ Ha OCHOBE O0OOIIEHNS YACTHBIX CIy4aeB U SKCIIEPUMEHTA;

CaMOCTOSITETFHON PabOThI ¢ UCTOYHUKAMH WHGOPMAIIH, 0000MEHHS ¥ CUCTEMAaTH3AIIH TTOTyIeHHOW WH(POPMAITHUH,

IMMPOBCACHUA O0Ka3aTCIIbHbIX paccym):[eHHﬁ, JIOIT'NMYE€CKOIro 06OCHOBaHI/ISI BBIBOJIOB, pPa3JIMYCHHUA OOKa3aHHBIX U
HEJJOKA3aHHBIX YTBEPKICHUH, apryMEHTUPOBAHHBIX U SMOIIMOHAIBHO YOCIUTEIBHBIX CYXKICHUH;

CaMOCTOSTEIBHON M KOJUIEKTHBHOW JEATEIBHOCTH, BKIIOYEHUSI CBOMX PE3YJIbTAaTOB B PE3YNIbTaThl PAOOTHI TPYIIIHI,
COOTHCCCHUE CBOCTO MHCEHUA C MHCHHUEM JpPYIUX YYaCTHHUKOB y‘Ie6HOFO KOJUICKTUBA M MHCEHHUCM aBTOPUTCTHBIX
HCTOYHUKOB.

[Ipu m3yueHnn Kypca MaTeMaTHKW Ha 0a30BOM YPOBHE IMPOJIOJDKAIOTCS M IMONYYar0T pa3BUTHE COEpIKaTEIbHBIE
auHuN:  «Ancebpar, «@ynkyuu», «Ypaenenus u HepaseHcmeay, «IiemeHmvl KOMOUHAMOPUKU, mMeopuUU
eepo;lmuocmeﬁ, cmamucmuKku u Jiocuku)), BBOIUTCA JIMHUA «Hauana mamemamuueckozo ananuza». B paMKax
YKa3aHHbIX COACPKATCIIbHBIX JIMHAHR PEeHIAOTCA CICAYIOIIHNC 3a1avu:

¢ cUCcTeMaTu3alusi CBEJACHMHA O 4HCIaX; M3YYCHHE HOBBIX BHJOB YHCJIOBBIX BBIPOKEHUH U (GopmyI;
COBCPHICHCTBOBAHUEC MPAKTUYCCKHUX HABBIKOB U BBIUMCITUTEIBHOMN KYJBTYPbI, PaCIIMPEHUC W COBCPIICHCTBOBAHUC
anre6pa1/1qe01<oro arrapara, C(l)OpMI/IpOBaHHOFO B OCHOBHOH MmKoJIe, U ¢€ro IMNPUMCHCHHC K PCIICHUIO
MAaTEMATUYCCKHUX U HCMATCMAaTHYCCKUX 3a1a4,

¢ paciiupeHre M cUcTeMaru3anusi OOMIMX CBEJICHUH O (YHKIUSAX, TMOMOJNHEHHWE Kilacca HM3y4aeMbIX (DYHKIWH,
WITIOCTpanus IrUPOThI IPUMEHCHU A q)YHKIH/II\/'I JJ1d OMMCaHUA U U3YUCHU pEaJIbHBIX SaBI/ICHMOCTeﬁ;

4 Da3BUTHE IMPEACTABICHUA O BEPOSITHOCTHO-CTATUCTUYECKUX 3AKOHOMEPHOCTSX B  OKPYXalOLIEM MUDE,
COBCPHICHCTBOBAHUC HHTCIJICKTYAJIbHBIX W PCYEBLIX YMeHI/Iﬁ nyTemM 06orau1eH1/151 MaATeMaTHYCCKOI'o s3bIKa,
Pa3BUTHS JTIOTUYCCKOT'O MBIIJICHUS

4 3HAKOMCTBO C OCHOBHBIMHU HUJEAMU U METOJAMU MaTEMAaTHUYECKOTO aHaJin3a.

Ieau n3yyeHus Kypca ajredpbl M HAYaJ MaTeMaTHYeCKOro aHaau3a B 11 kiacce:

-ObecrieunTh YCBOGHHWE W 3aKpeIJIeHHe Ha KOHCTPYKTHBHOM YPOBHE CBOWCTB TIOKa3aTelbHOW W
norapudmuueckoit GyHKIUHN, TOHATHS TIEPBOOOPA3HON, TO3HAKOMUTH C HUHTETPUPOBAHUEM KaK C Olepaluei,
obpatHoit mudepeHmpoBaHni0; 0000IMINTH MOHATHE CTENEHU; aJITOPUTMOB PEIICHUS TOKA3aTeIbHBIX H
norapu(pMHUECKUX ypaBHEHUH U HEPABEHCTB; CIIOCOOCTBOBATh PA3BUTHUIO YMEHHS TPUMEHATH 3HAHWS,
YMEHUS, HaBBIKM B THIOBBIX 3aJa4ax Mpu noaroroske k EI'D.

-[IpoOynuTh CIOCOOHOCTH K CAMOPA3BUTHIO, CAMOPEATH3AIUHU YUAIIUXCsl B MpoIiecce 00yUeHus;

-PazBuBaTh MaremaTHYecKue, WHTEJUIEKTyaJlbHbIE CIIOCOOHOCTH Y4YalllMXCs, JIOTHYECKOE MBIIIICHHE,
BBIYHCIIUTENbHBIE HABBIKU, MHTEPEC K IPEIMETY;




-BocnuteiBath KyJabTypy OOIIEHHUS, CIIOCOOCTBOBaTh (POPMHPOBAHUIO aAJCKBATHON CAMOOILIGHKH IIPH
oaroToBske Kk EI'D.
[IpenonaBanue BefeTcs o BapuaHTy 3 yaca B Heaento, 102 yacoB B rog.

TpeﬁoBaHI/Iﬂ K YPOBHIO NIOATOTOBKM YYallluUXCH:
B peszynemame usyuenus mamemamuku Ha 6a3o6om ypoeHe yueHUK 00J191CeH

3HATH/IIOHUMATL

. 3HAYCHHE MAaTEeMaTHYECKOW HAayKH JUIsl PELICHHs 33/1a4, BO3HHUKAIONUIMX B TEOPUM U MPAKTHKE; MIUPOTY H B TO XK
BpEMsi OIPaHMYCHHOCTD IIPUMEHEHHUS MATEMAaTHUECKUX METOJIOB K aHAIN3Y M UCCIICOBAHUIO IPOLIECCOB U SIBJICHHUIL B
npupoe 1 o0IIecTBe;

L 3HAYCHUC TIIPAKTUKKW W BOIPOCOB, BO3HHUKAIOIINUX B caMOM MaTeMaTHKe JUIsL q)OpMI/IpOBaHI/ISI U Ppa3BUTHUA
MaTeMaTH4YECKOM HAayKHW; UCTOPHIO PA3BUTUA INNOHATHUA YUCJId, CO3AaHUA MATCMATUYCCKOI'0 aHajin3a, BOBHUKHOBCHHA
" pa3BUTHUA TCOMETPUH,

L YHI/IBCpcaHLHBIP'I XapaKTCp 3aKOHOB JIOTUKHU MATCMATHYCCKHUX paCCY)KI[eHI/II\/'I, HUX NPUMCHHUMOCTL BO BCEX 00acTsax
YeJIOBECUECKOM JCATCIBbHOCTH,

o BEPOSITHOCTHBIN XapaKTep pa3IndHbIX MPOIIECCOB OKPYKAIOIIETO MUPA;
AJITEBPA
yMeTh
o BBIIIOJIHATH apI/I(i)MCTI/I‘-ICCKI/IC I[eﬁCTBH)I, CcoucTasd YCTHBIC M NHCbMCHHBIC IMPUEMBI, IPUMCHCHUC BBIYUCIMUTCIbHBIX

YCTPOMCTB; HaXOJUTh 3HAYCHUSI KOPHS HATypaJbHOM CTENEHHU, CTEICHH C PALlMOHAIbHBIM [IOKA3aTeNIeM, MCIIONb3Ys
npyd HEOOXOAWMOCTH BBIYHMCIHMTENLHBIE YCTPOHCTBA; IMOJB30BATHCS OLEHKOW M TPHUKUAKOH HpPHU MPAKTUYCCKUX

pacuerax;

. MPOBOJMTH IO U3BECTHBIM (POpMYJiaM U IpaBUiiaM MpeoOpa3oBaHus OYKBEHHBIX BHIPAXKCHUH, BKIIOYAIOLINX CTETICHH,
paavKanbl, TPUTOHOMETPpUYECKHUE QYHKIIH;

o BbIYUCIATh 3HAYCHHA YUCIOBBIX H 6yKBCHHLIX BBIpa)KCHI/II\/'I, OCYIICCTBIIAA HGOGXOILI/IMI)IC IIOACTAaHOBKU U
mpeoOpa3oBaHuUs;

HCIO0JIL30BATh NMPHOOpPeTeHHbIE 3HAHUA M YMEHUS] B MPAKTHYECKOil JesiTeIbHOCTH U TMOBCeTHEBHOW KU3HH
TS

o NPaKkTHYECKUX  pacyeroB 1o  (opmynam, Bkimouas (GOpPMyNbl, CoJepKallue  CTENeHH,  PaguKabl,
TPUTOHOMETpPUUECKUE (HYHKLHUH, JTOTapUPMHUUIECKYI0 U MOKa3aTelNbHYI0 (YHKLUUH, HCIOJIb3Ys NMPH HEOOXOAUMOCTH
CHpaBOYHbBIE MAaTepHaJIbl U IPOCTEHIINE BEIUNCIUTEIbHbIE YCTPOICTBA,;

OYHKIUU U TPAOUKHU
yMeThb
o OTIpEJIeIIATh 3HaYeHNE (PYHKIMU TI0 3HAUSHHIO apTyMEHTa MPH Pa3IMYHBIX crioco0ax 3aaanusl QyHKIHHY;
o CTPOUTH IrpauKu U3yUYEHHBIX QYHKLHII;
o OTMCHIBATh MO TpaduKy u 8 npocmetiuux ciyuasx no ¢opmyie NOBEACHUE W CBOWCTBA (YHKIHUHA, HAXOJIUTH IO

rpaduky GyHKIMH HAUOONBIITUE U HAUMEHBIIINE 3HAUYCHUS;

o pelaTh ypaBHEHUs, IPOCTEHIIINE CUCTEMbI YPAaBHEHUH, UCTIONB3YS C80ticmEa (hyHKyuil N X TPapUKOB;

HCHO0JIB30BAaTh l'lpHOﬁpeTe]—[Hl)le SHAHUA U YMCHMA B l'lpaKTH‘leCKOﬁ ACATCJIBHOCTH H HOBceHHeBHOﬁ JKU3HHU

IS
o ONMCAHMS C TIOMOIIbIO (YHKIWI pPa3UYHBIX 3aBUCHUMOCTEH, MpEJCTaBICHUS WX rpaduyeckd, WHTEpHpeTanuu
rpauKoB;
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
yMeTh

o BBIYHUCIISITH IPOU3BOJHBIE U NEPE00OpasHble SIEMEHTapHBIX (DYHKINH, HCHONb3YS CIIPABOYHBIE MaTEPUAIIBI;



WCCIIEIOBATh B MPOCTEUIIHNX CAyYasX (PyHKIMU HAa MOHOTOHHOCTH, HAXOAUTHh HAMOOJBIINE U HAUMEHBIIINE 3HAYCHUS
(GyHKIUH, CTPOUTH TpaUKH MHOTOUWICHOB U MPOCMEUUUX PAYUOHATbHBIX (YHKYULl ¢ WCTIONH30BaHUEM arapara
MaTEeMaTUYECKOTO aHAIN3a;

BbIYUCTIAMDb 6 npocmeﬁwux caydaix }’UZOWCI()M C UCNOIb306AHUEM nepeoo6pa3H012;

HCMO0Jb30BATh NMPUOOPETEHHbIe 3HAHUSI M YMEHHS] B NMPAKTHYECKOH JesiTeILHOCTH U MOBCEIHEBHON KM3HU
IS

peuicHusA MNPHUKIAIHBIX 3aad4, B TOM YHUCJIC COHHUAJIBHO-3KOHOMHUYECKUX U (I)I/ISI/I‘JCCKI/IX, Ha HauOOJIbBIINE H
HaUMCHBIINEC 3HAUCHHA, HAa HAXOXKACHUEC CKOPOCTHU U YCKOPCHUS,

YPABHEHUSA U HEPABEHCTBA

yMeThb

pemaTs paluoHaJbHBIE, IIOKa3aTeNbHblE W JOorapupMUYecKne ypaBHEHHsS] W HEPaBEHCTBA, Hpocmeluiue
UPPAYUOHATIbHBIE U MPULOHOMEMPUYECKUe YPABHEHUS, UX CUCIeMb;

COCTaBIIATh YPABHEHUS U HEPAGEHCMEA TI0 YCIOBUIO 3a1auH;
WCTIONB30BaTh JUIS MPHOIMKEHHOTO PENIeHHs YpaBHEHUI 1 HEPaBEHCTB TpadUIeCKHil METO/;

I/I306pa>KaTI) Ha KOOpI[I/IHaTHOI‘/'I IIJIOCKOCTHU MHOXXCCTBA peHICHI/Iﬁ HpOCTeﬁHIHX ypaBHeHI/Iﬁ N UX CUCTEM,

HCHO0JIB30BATh l'IpHOﬁpeTe]—[HBIe SHAHUA U YMCEHMA B npaRanecxoifl ACATECJIBHOCTH H HOBCC}IHCBHOﬁ JKU3HHU
JJIA:

IMOCTPOCHHA U UCCIICAOBAHUA HpOCTCfIIHPIX MaAaTEMATHYCCKUX MOI[eHeﬁ;

Conepsxkanue nporpaMMmbl y4e0HOT0 mpeaMeTa.

IHoBTopenue. [lepoodpasnas u unterpai (21 4). [leppoodpaznas. [leppooOpasHas cTeneHHON GYHKINH C
[EJIBIM TI0Ka3aTelleM , CUHyca U KocuHyca. [IpocTeiire npaBuia HaX0xX1eHUs IEPBOOOPa3HBIX.

[Tnomane kpuBonuHenHoi Tpanennu. Uuterpan. ®opmyna Herotona-JleitOnuna. [Ipumenenue unrerpaia K
BBIUMCJICHUIO TUIOIAAeH U 00BbEMOB.

OcHoOBHas [IEb: O3HAKOMHTb C HHTCTPUPOBAHUCM KaK C onepauneﬁ, O6paTHOI\/'I ,Z[I/I(I)q)epeHHI/IpOBaHI/II-O;
IMMOoKa3aTb NPUMCHCHUC NHTETPaAJla K pCHICHUIO TCOMETPUUICCKUX 3aday.

3amaya oTpabOTKH HABBIKOB HAXO0XACHUS [IEPBOOOPA3HBIX HE CTABUTCS, YIPAXKHEHUS CBOJATCS K IPOCTOMY
NPUMEHEHHIO TaOJIHIl U MPaBHJI HAXOKEHUS IEpBOOOPA3HBIX.

HMHTerpai BBOIUTCA Ha OCHOBE PAaCCMOTPEHUS 33a/1a4U O ILIOIIAAA KPUBOJUHENHOMN TPANELIUU U IIOCTPOCHUS
UHTErpasibHbIX cyMM. @opmyna HerotoHa-JIeiiOHNIIa BBOAUTCS HA OCHOBE HATJISIHBIX MPEACTABICHUH.

B xavecTBe MILTIOCTpallMK MPUMEHEHHS] MHTETpaia pacCMaTPUBAIOTCS TOJIBKO 3aa4l BBIYMCIICHUS TUIONIA1eH
u 00bEéMOB. CriesryeT y4ecTs, uTto ¢popmysa o0bEmMa 11apa BHIBOAUTCS TPU U3YUCHUH TAHHOW TEMBI U
HCIIOJIb3YETCS 3aTEM B KypCE T€OMETPUH.

Marepuan, kacaromuiics padboTsl IEPEMEHHOM CUJIBI U IIEHTPA Macc, He SIBISIETCS 00s13aTEIbHBIM.

[Ipu u3yyeHnn TeMbI IeIeCO00pa3HO MUPOKO MPUMEHSTh IpadUuecKre WILTIOCTPALIUH.

IHoka3zarenbHas u Jorapupmuueckass pynkuuu (53 4). [lonstue o creneHu ¢ upparmoHaIbHbBIM
nokasarenem. Perenne nuppaimoHansHbeix ypaBHeHU. [Toka3arensHas GyHKIMs, €€ CBOMCTBA U TpaduK.

ToxaecTBeHHbIE TpeoOpa30BaHUs MOKa3aTeNbHBIX YpaBHEHUI, HEPABEHCTB U CUCTEM.

Jlorapudm yucna. OcHoBHBIE cBOMcTBa orapudMoB. Jlorapupmuueckas GyHKIus, €€ CBOMCTBA U rpaduK.
Pemenue norapupMuueckux ypaBHEHHI U HEPABEHCTB.



[IpousBoaHas nokaszarenbHOM GyHkIMU. Yucno e 1 HaTypanbHbIN Jorapudm. [IponsBoaHas cTeneHHON
GyHKIINH.

OcHOBHas 11eJb: IPUBECTU B CUCTEMY M 000OIIUTH CBEICHUS O CTEIICHIX; 03HAKOMHUTH C TIOKA3aTeIbHOM,
norapupMuUecKoil U cTerneHHoW QYHKIUAMU U UX CBOMCTBAMM; HAYUYUTh PEIIaTh HECIOKHBIE
noKa3aresbHbIe, JorapupMUUYECKIe, UPPAlMOHATIBHBIC YPABHEHHS U UX CUCTEMBI.

Crnenyer y4ecTh, UTO B Kypce ajreOpbl ACBATUIICTHEHN IIKOJIBI BOIIPOCHI, CBSI3aHHBIE CO CBOMCTBAMU KOpHEH N-
Ol CTENEeHU U CBOMCTBAMU CTEIIEHEN ¢ PALIMOHAJIBHBIM IIOKAa3aTelileM, BO3MOKHO, HE paCCMaTpPUBAJIUCh,
M3y4EHUE MOTJIO ObITh OTPAaHUYEHO JEHCTBUSIMH CO CTEMEHSMH C LIETBIM IMOKa3aTeIeM U KBaJIpaTHIMU
KOpHSIMU. B 3aBHUCHMOCTH OT peasbHON NOJATOTOBKH KJlacca 3Ta TEMA U3y4aeTcsl WK B BUJI€ IOBTOPEHUS, WIH
KakK HOBBI MaTepual.

Cepbé3HO€ BHUMaHUE ClIeyeT YAeIUTh padoTe C OCHOBHBIMU JIOTapU(PMUUIECKUMU U ITOKa3aTEIbHBIMU
TOXJIECTBAMH, KOTOPBIE MCIOJB3YIOTCS KaK IIPU U3JI0KEHUU TEOPETUYECKHUX BOIIPOCOB, TAK U IIPU PELLICHUU
3aj1ad.

HccnenoBanue gorapupMUUecKoi, MOKa3aTeJIbHON U CTENEHHON (YHKIUI IPOBOAUTCS B COOTBETCTBUU C
paHee BBeIcHHOU cxeMoil. [IpoBoauTcs kpaTkuii 0030p CBOWCTB ATHX (PYHKIUI B 3aBUCUMOCTH OT 3HAUEHUIN

napaMeTpoB.

PackpbiBaeTcs posib oka3aTeabHON (YHKIMU KaK MaTeMaTUYECKOW MOJIENIU, KOTOpasi HAXOUT LIMPOKOe
IIPUMEHEHHUE ITPY U3YYEHHUH PA3JINYHBIX ITPOLIECCOB.

Martepuan 06 00paTHOI PyHKINUU HE SBISETCS 00s13aTEIbHBIM.
IloBTOpenue (22 4.) Pemenue 3amay mo moaroroske k EI'D.

OcHoBHasl 11€71b: TOBTOPEHHE OCHOBHBIX aITOPUTMOB, (POPMYIT U CBOMCTB (PYHKIIHIA.




IosicHuTeNLHAA 3aNIUCKA

Pabouass mporpamma mo reomerpum ais 11 Kiacca cocTaBiieHa Ha OCHOBE TOCYJapCTBEHHOTO CTaHAapTa
cpennero (moaHOTO) oOmiero obpaszoBanms (mpukaz MouH P® ot 05.03.2004 r. Nel089), «IIporpammsl
obmieoOpazoBarenbHbIx yupexaeHuid. ['eomerpusi, 10-11 wmacc — M.: IIpocBemenue, 2009./Coct. T.A.
BypmuctpoBa, METOANMYECKUX PEKOMEHIAIIHIA.

H3yttenue mamemamuKku 6 cmapmeﬁ wiKone Ha 0a3o060m YDO6HE HanpaejleHo Ha oocmujicenue cnedylomux
ueneii:
o (l)OpMHpOBaHI/Ie HpeI[CTaB.]IEHPlﬁ O MAaTCMATHUKE KaK YHHUBEPCAJIBLHOM A3bIKC HAYKH, CpPCIACTBEC MOACIUPOBAHUA
SIBJICHUMN U mpoueccos, 00 nacAaAx U MeroJgax MaTCMaTuKH,
o Pa3BUTHE JIOTUYCCKOT'O MBIIIJICHHA, IPOCTPAHCTBEHHOI'O BOO6pa)KeHI/I$I, &HI‘OpHTMH‘IeCKOﬁ KYJbTYpPbl, KPUTUIYHOCTHU
MBIIUICHU Ha YPOBHC, HeO6XOI[I/IMOM JUIA o6yquI/m B BBICIIEH IIKOJIE IO COOTBCTCTBy}OHleﬁ CIICUaJIbHOCTHU, B 6y)1ymel7l
podeCcCHOHATLHON EATeTHPHOCTH;
o OBJIAICHUEC MATEMATUYC€CKUMHU 3HAHUAMU U YMCHUSAMH, HCO6XOI[I/IMI)IMI/I B HOBCGI[HCBHOﬁ JKU3HU, JI1 U3YyUCHUS
IIKOJIBHBIX €CTCCTBCHHOHAYYHBIX JUCHHUIUIMH Ha 0a30BOM YPOBHE, I MMOJTYYCHUA O6paBOBaHI/I$I B oGnacmx, HE
TpeOYIOIIKX YIITyOICHHON MaTeMaTHYECKOM MOITOTOBKH;
® BOCIIMTAHHUE CPEACTBAMH MATEMATUKU KYJIBTYPBI JUIHOCTU: OTHOLMICHUA K MAaTEMATHUKE KaK YaCcTH 06meqen0BequK017I
KYJbTYpPBI: 3HAKOMCTBO C PICTOpI/Ieﬁ Pa3BUTUA MAaTEMATUKHU, 3BOJ'IIOI.IPI€I>1 MAaTEMAaTHYCCKHUX I/II[CI;'I, IIOHUMAaHHs 3HAYMMOCTH
MaTEMaTHUKH IJIs1 O6I].IeCTBeHHOl"O Imporpecca.
Henau u 3anaun uzyyenusi reometTpuu B 11 knacce:
CriocoOCcTBOBaTH OPMUPOBAHUIO YMEHHSI BBIITOJIHATD JTOTIOJTHUTEIHHBIC TIOCTPOCHUS, CCUCHUsI, BRLIOUPATh METO/T
pelleHus1, aHAIM3UPOBATh YCIIOBUE 3a7a4K;
COJICHCTBOBATH OBJIAJICHUIO HOBBIMU MOHATHIMU, IEPEBOAY AHATUTHYCCKON 3aBUCUMOCTH B HATJISAHYIO opMy
1 00paTHO;
BOCIIMTHIBATH OTBETCTBEHHOCTh, BOJICBBIE KAY€CTBa, KOMMYHUKATHBHYIO KYJIBTYPY.
B xone uzyuenus kypca ydaniuecs 3aKperisiioT CBEJCHHUS O BEKTOPax U IEHCTBUSAX HAJ HUMH, PACCMAaTPUBAIOT
MOHSITHE KOMIUTAHAPHBIX BEKTOPOB M YUIATCs PACKIIAIBIBATh JIFOOOUW BEKTOP IO TPEM HEKOMIUTAHAPHBIM
BEKTOPaM; PEIIAOT 3a/1a4l HAa BHIYUCIICHUE YTIIOB MK MPSIMBIMU U TUIOCKOCTSIMH; TTOTY4ar0T
CUCTEMAaTHYECKHE CBEJICHHS 00 OCHOBHBIX TEJIaX M MOBEPXHOCTSIX BPAIICHUS; U3YYAIOT IMOHATHE 00bEMa Telia U
pelaroT 3a/1auu Ha mpuMeHeHue Gopmyn 00bEMOB OCHOBHBIX MHOTOIPAaHHUKOB U KPYTJIBIX TeIl; B paMKax
MOBTOPCHHMS pACCMATPUBAIOT BOIIPOCHI JUISI TOJATOTOBKH K HTOTOBOM aTTECTAIIHH.

TpeOoBaHusA K YPOBHIO NOATOTOBKH YYALIUXCH:
B pe3ynomame uszyuenun mamemamuku Ha 06a3z060M ypoGHe YUEHUK 00J1HCEH

3HATH/IOHUMATL

. 3HauYeHHE MATeMAaTHYECKOW HAayKHW JUIsl PEIIeHHs 3a]ad, BOSHUKAIIINX B TEOPUH W TPAKTUKE; IHUPOTYy M B TO XKe
BpeMsl OTpaHUYEHHOCTh TPUMEHEHHS MaTEMAaTHIECKAX METO/IOB K aHAIIN3Y M MCCIIEIOBAHHIO MPOIIECCOB U SBJICHUH B
MIPUPO/IE U OOIIECTBE;

* 3HAYCHHE MPAKTUKH M BOIPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTwke Juis (OpMHpPOBaHHMS W Pa3BUTHA

MaTeMaTHIECKOM HayKHW; UCTOPHIO PA3BUTHUA IOHATHA YHUCJIa, CO3aHUA MAaTEMAaTUYCCKOI0 aHajin3a, BOBHUKHOBCHHA
" pa3BUTHUA TCOMETPUH,

. YHHBepcaHBHLIﬁ XapaKTCp 3daKOHOB JIOTHUKU MATCMATHYCCKUX paCCY)KHeHHﬁ, HUX NMPUMCHUMOCTL BO BCEX
00JIaCcTSIX YeIIOBEUeCKOM JACATCIIbHOCTH,

yMeTh

* pacrio3HaBaTh Ha 4YepTeXKax M MOJENSIX IMPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHTH TPEXMEpHbIE OOBEKTHI C WX
OTIMCaHUSMU, H300pAKECHUAMU;

* OIUCBIBATh B3aMMHOE PACIIONIOKEHHUE MIPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE, AP2YMEHMUPOBAMb CE0U CYICOeHUS 00
9MOM PACNOJIOHCEHUU,

* aHAJTM3UPOBATH B MPOCTEHUIINX CITydasX B3aMMHOE PacIoyioKeHHE 00bEKTOB B IPOCTPAHCTBE;

* n300paxaTh OCHOBHBbIC MHOTOTPaHHHUKH W KPYTJIbIE TEJa; BHITIOIHATE YEPTEKH 110 YCIOBUSIM 32134,

* cmpoums npocmeuiuiue cedeHust Kyoa, npusmvl, NUpamuovl,

* peuiaTh IIAHUMETPUYECKUE U NPOCTEHIINE CTEPEOMETPUUYECKHE 3a/1aul HA HAXO0XKACHUE NeOMETPUUECKUX BEIUYMH

(mvH, yTiI0B, II0maaAeH, 00bEMOB);



WCIIOJIB30BaTh MPH PEIICHUH CTEPEOMETPUIECKIX 3aad TNIAHUMETpUIecKre (hakThl U METOBI;

MMPOBOJAUTH AOKA3ATCIIbHBIC PACCYKACHUS B XOA€ PCIICHUA 3a1aY;

HCIIOJIB30BATH npnoﬁpereﬂnble 3HAHUA U YMCHHUA B npaRanecxoﬁ JAeATeJILHOCTH H TOBCEIHEBHOMH KH3HH

TUISL:

¢ WCCIIeIOBaHNs (MOJCTHPOBAHNSA) HECTIOXKHBIX MPAKTHYECKUX CUTYAIlid Ha OCHOBE M3YYEHHBIX (POPMYIT M CBOICTB
¢uryp;

¢ BBIYHCIICHUA O6’beMOB u rmomaneﬁ HOBerHOCTeﬁ HpOCTpaHCTBeHHLIX TCII HpI/I peIHeHI/II/I HpaKTI/I‘leCKI/IX 3aaad,

HCIIOJIB3YS IpH HeO6XOI[I/IMOCTI/I CIIPAaBOYHUKU U BBIYHUCIIUTCIILHBIC YCTpOﬁCTBa.

B pe3yabTare nzydyenusi reomerpuu B 11 Kiiacce yueHHK 10JI2K€H 3HATh U YMeTh:
1. COOTHOCHTH IJIOCKHE FEOMETPUYECKHE (PUTYPBI U TPEXMEPHBIE OOBEKTHI C MX OMHUCAHUSIMU, YePTEIKAMHU,
M300paXEHUSIMH; pa3INvaTh U aHAIM3UPOBATh B3aUMHOE PAcCIIONokKeHHe PUryp;
nU300paxarh reoMeTpruIecKre (GUTyphl U Tella, BBIMOIHITH YEPTEXK IO YCIOBHIO 3a1a4H;
3. pemiatb reOMETpPUUYECKUE 3aJ1a4M, OMHPAsCh HA N3yYEHHbIE CBOICTBA IIITAHUMETPUUYECKUX U
CTEPEOMETPUIECCKUX (PUTYp ¥ OTHOIIECHUHN MEXKTy HUMH, IIPUMEHSIS IreOpandecKuii ¥ TPUrOHOMETPH-
YECKUU amnmnapar;
MIPOBOJIUTH JTOKA3aTENIbHbBIC PACCYXKACHUS IPHU PELICHUH 3a]1a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI KypCa;
BBIUMCIIATH JIMHEHHBIC DIIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX KOHPUTYpALIUSX, IO
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ M MX MPOCTCUINTUX KOMOMHAIIHIA,
6. cTpoUTh CEUeHUS MHOTOTPAHHHUKOB.

N

ok~

Conepskanue nporpaMmbl y4e0OHOT0 mpeaMeTa.

e IloBropenue Tembl «Ilmpamuga» n «lIpaBuiabHas nupamuaa» (8 4.). [lonstue nupamuasl. [lnomans

IOBEPXHOCTU nupamusl. [Inomans cedennit nupamuasl. 1nomans npaBuibHOM MUpPaMHUIBL.
OcHOBHas 1 e€Jb— JaTh YYalIUMCI CUCTEMAaTUYECKUE CBEICHUS O MUPAMUJIE, O IPABUILHON UpaMuabl, O
DIIEMEHTaX MHPAMUIBI, O CEUSHHsX NupamMuabl. HaydunTh HaxoxaeHWro Tiom@aneidi OOKOBOH M MOJBHOU
MOBEPXHOCTU NMUPAMUBI.

e Hwannap, konyc, map. (19 1) [Tonstne nmimeapa. Ilnomane noBepxHocTtn HumHApa. [loHsATHE
KoHyca. [lmomans MOBEepXHOCTH KOHyca. YceueHHBIH KOoHyc. Cdepa u map. YpaBHEHHE CQeEphI.
B3aunmMHoe pacrionosxenue cdepsl 1 miockoctd. KacatensHast niaockocTs K cdepe. [Tnomans cheps.
OcHOBHAaAas 1€ b — JaTb ydyallUMCS CHUCTEMATUYECKUE CBEJIEHUS OO0 OCHOBHBIX TellaX U

MOBEPXHOCTSAX BpallleHUs - LUIMHIpPE, KOHYCe, cdepe, mape.

N3yueHne KpyribslIXx Tel M MX IOBEPXHOCTEH 3aBEpUIACT 3HAKOMCTBO YYalIUMXCs C OCHOBHBIMHU

IPOCTPAHCTBEHHBIMU (Urypamu. BBOASTCS NOHATHSA IMIMHAPUYECKOW M KOHMYECKOW MOBEPXHOCTEH,

WIMH]pa, KOHYyca, yceueHHoro koHyca. C TOMOIIBIO pa3BEpTOK ONPEAEIAIOTCA IJIOM@AAN HUX OOKOBBIX

MIOBEPXHOCTEH, BBOJSATCS COOTBETCTBYOLIUE (GOpMyJbl. 3aTeM JaroTcs ompeneneHus cdepbl U 1apa,

BBIBOJIUTCSI YPaBHEHHUE CPEPHI U C €ro MOMOIIBI0 UCCIEAYETCS BOIIPOC O B3aMMHOM PacIONOXKEHUH chepbl U

wiockocTy. [Tnomans chepsl onpeaensercs Kak npeaen Mocae10BaTeIbHOCTH TUIONMAAeH OMUCAHHBIX OKOJIO

chepbl MHOTOTPAaHHUKOB TIPU CTPEMJICHUM K HYJII0 HAWOOJBIIEro pasMepa KaxaouW TpaHnu. B 3amauax

paccMaTpUBAIOTCS pa3IMYHble KOMOMHAIMM KPYIJIBIX T€1 U MHOTOTPAHHUKOB, B YAaCTHOCTH, ONHMCAHHBIE U

BIIMCAHHBIE IPU3MBI U TUPAMU/IBL.

3 .00bémbI Tea. (27 1) O0BEM MpsIMOYToIbHOTO NMapasuienenunena. O6beMbl NPSIMON MPU3MBI U LIUITHH]IPA.

OO0BEMBI HAKIIOHHOM MPU3MBI, TUpaMUAbl U KoHyca. O0BEM mmapa u miomanb chepbl. OOBEMBI MIAPOBOTO

CErMeHTa, LapOBOro CJIOS U MIapOBOr0 CEKTOpa.

OcHoBHasi 1L1eIb — BBECTH MOHATHE 00bEMA TeJla U BHIBECTH (YOPMYIIBI JJI BBIYMCIEHUS 00bEMOB OCHOBHBIX

MHOTOT'PAaHHHMKOB M KpYyTJibIX Tel. [loHsaTHe 00bEMa Tena BBOAUTCS aHAJIOTHYHO MOHSATHIO TUIOMIAAN MIIOCKOH

¢urypsl. @opMyIUpYyIOTCSI OCHOBHBIE CBOMCTBAa OOBEMOB M Ha MX OCHOBE BBIBOAMUTCS (hopMmyna oObEMa

OPSAMOYTOJIBHOTO Tapajulesienumesna, NpsAMod Npu3Mbl U IuMHApa. DPopMmynbl 00bEMOB JpYTrux Telnl

BBIBOJIATCSL C TOMOIIBI0 MHTerpaiibHON (opmyssl. dopmyna oObéma mapa HCHoONb3yeTCsl ISl BBIBOAA

(dopMmyIbl mIomanu cepsl.

4. IToBTopenue (124).
OcHOBHas 11eJIb — MOBTOPUTH U 0000IINUTE MaTepuali, uzyueHHsii B 10-11 xmacce.



