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Pabouasa nporpamma no ajsire6pe U Ha4as1lam aHaniM3a
Ana 11 knacca

Bemmncka u3 padoueii mporpaMMsl 1o ajiredpe ¥ Haya1aM aHanau3a s 11 knacca
Yuebnuk: Mopakosuu A.I'. Anrebpa v Hauaia aHanu3a. YuebHuk s 10-11 kiaccos
o61meobpa3oBaTe/ibHBIX yupexkaeHuid. M., « MHeMo3uHa», 2015.

ITporpamma: A.I'. MopakoBuu Asirebpa v Hauasa aHaii3a.10-11.MeToauueckoe ocobue fijist
yuutens. — M.: MHemo3uHa, 2009.

CocTaBrieHO Ha OCHOBe (heJiepaJbHOr0 KOMIIOHEHTa rocyiapcTBeHHOro CTtaHjapTa cpe/jHero
(mostHOT0) 061IIETO 0Opa30BaHUs TT0 MaTEMaTHKE

ITOSACHUTEJIbHASA 3AIIMCKA
[ITkonpHOEe MaTeMaTHyecKoe 0Opa3oBaHue CTaBUT C/efyoLIye e 00yJyeHus:

OBJIaJieHre KOHKPeTHbIMY MaTeMaTHUeCKUMH 3HAHUSIMUA, He00XOUMBIMU /IS
NIpYMeHeHHs] B IPaKTUYeCKON  [1esITeJIbHOCTH, /11 U3yUeHUs] CMEXKHBIX JUCLIUITIVH, [/
TIPO/I0/KeHUsT 00pa30BaHMs;

VHTe/UIeKTya/lbHOe pa3BUTHe yyYalluxcs, ()OpMUPOBaHNe KaueCTB MbILIEHNS,
XapaKTePHBIX [IJIs MaTeMaTHUeCKOH [IesTeTbHOCTH U He0OXOJUMBIX /I7IsI TIOBCeTHEBHOM JKU3HY;

¢dbopmMrpoBaHue Ipe/icTaBieHUH 00 Uzesx ¥ MeToJax MaTeMaTUKH, O MaTeMaTHKe Kak
¢dopme onmcaHust U MeTO/ie TT03HAHKUS JAelCTBUTETbHOCTH;

¢dopmMrpoBaHue Ipe/icTaB/IeHU 0 MaTeMaTHKe Kak 4acTH 00I1leuesioBeueckoil KyabTypbl,
TIOHUMaHHSI 3HAUMMOCTH MaTeMaTHKH [ijisi 0011[eCTBEHHOTO TIPOrpecca.

B paboueii nporpaMme rpeicTaBieHbl CoflepkKaHue MaTeMaTHyecKoro o0pa3oBaHus,
TpeboBaHus K 00513aTe/TbHOMY ¥ BO3MO>KHOMY YPOBHIO ITOITOTOBKY 00yUaromerocst u
BBINTYCKHUKA, BU/IbI KOHTPOJISI, @ TAK)KE KOMIIbIOTEpHOe obecrieueHre ypoKa.

OO0111ast XxapakTepyUCTUKa yueOHOTOo mpeMeTa

[Tpu u3yueHnn Kypca MaTeMaTKy Ha 6a30BOM ypOBHeE MPOZ0/DKAIOTCS U TIO/TyYaroT
pa3BUTHE COZiep>KaTe/IbHbIE TMHUU: «A/12e0pa», « PyHKYuu», «YpaeHeHus U HepageHCcmea»,
«I'eomempus», «31emeHmMbl KOMOGUHAMOPUKU, Meopuu 8eposimHocmell, CmamMucmMuKu u
/102UKU»,BBOJUTCA JIvHUA « Hauana mamemamuueckoz20 aHanau3a» . B paMKax yKa3aHHBIX
cofiep>KaTesIbHbIX JIMHUM pellatoTcs Caefyolue 3a/auu:

CUCTeMaTH3aLys CBeJleHUM 0 YUC/laX; U3y4YeHHe HOBBIX BU/I0B YMCJ/IOBBIX BbIpaXKeHUH 1
(hopMmy1; coBeplIeHCTBOBAHME TPAKTUUECKUX HAaBbIKOB U BBIYWC/IUTEILHOU KY/bTYPHI,
pacimpeHye U COBEPILIEHCTBOBaHKe anreOpanuecKoro arrapara, ChOpMUPOBaHHOTO B
OCHOBHOM 11IKOJIe, U ero NpUMeHeHNe K pellleHUI0 MaTeMaTH4yeCKUX U HeMaTeMaTH4yeCKHX 3a/1ay;

pacimpeHye ¥ CUCTeMaTH3ays o0IuX CBejeHni 0 QyHKIUSX, TIOTIOTHeHe Kacca
y3yvyaeMbIX (DYHKLMH, WITFOCTPALYs IIUPOThI IPUMeHeHUsT (DyHKLIUM /IJIs1 ONTMCAHUS U U3yUYeHUs!
peasibHBIX 3aBUCUMOCTEN;

pasBUTHe Npe/CTaBIeHNU O BePOSITHOCTHO-CTaTUCTUYECKHX 3aKOHOMEPHOCTSX B
OKpY’KaroIlleM MYpe, COBepIIeHCTBOBAHNE MHTe/JIEKTya/IbHbIX U peYeBbIX YMEHUH IyTeM
oboraitieH1st MaTeMaTHYeCKOro s13blKa, pa3BUTHS JIOTUUECKOTO MBILIIEHHSI.

[TporpamMMbI cocTaB/ieHbI Ha 0CHOBe ['oCyJapCTBEeHHOTO CTaH/apTa cpeiHero (TI0JIHOTO)
obuero obpa3oBaHus 110 MateMatrke. CHCTeMa YPOKOB YCIOBHA, HO BCE K€ BbI/IEISTIOTCS
cleiyroriye BUAbL:

Ypok-nekyus. TlpesnonaratoTcsi COBMECTHbIE YCHUSL yUUTesIsl U yUeHUKOB /15l PelleHust
o611ett mpo6ieMHoOM TT03HaBaTe/IbHOM 3a/jaur. Ha TakoM ypoKe UCTIOb3yeTcs
JeMOHCTPAIMOHHBIN MaTeprasl Ha KOMIbIOTepe, pa3pab0oTaHHbIN yuuTeeM Wi yUeHUKaMH,
MYJIbTUMeUMHbIE TTPOAYKTHIL.

Ypok-npakmukym. Ha ypoke yuarrpiecsi paboTaroT Ha/i pa3/IMYHbIMU 3a/IaHASIMU B 3aBUCIMOCTH
OT CBOe} MOAroTOB/IEHHOCTU. BH/bl paboT MOTYT OBITH CAMBIMU Pa3HBIMU: TTUCbMEHHbIe
VICCJIe/IOBaHMs, pellleHue pas3/IMuHbIX 3a/jau, U3yyeHre CBOMCTB pas3/MuHbIX (QyHKIHA,
TIpaKTHYeCcKoe MpUMeHeHHe pa3/InyHbIX MeTOZ0B pelileHus 3a7au. KoMmbioTep Ha TakKMX YpoKax



VICII0JIb3YeTCs KaK 1eKTPOHHBIN Ka/lbKYJIATOP, TPeHakep YCTHOI'O CueTa, BUPTya/lbHast
nabopaTopusi, ICTOUHHUK CIIPaBOYHON UH(OpMALIH.

Ypok-uccaedoeanue. Ha ypoke yuaiijpiecsi pemaroT 1pobeMHy o 3aiaqy UCCIIe/I0BaTeIbCKOT0
XapakTepa aHaJMTUUeCKUM MEeTO/IOM U C TIOMOILIbI0 KOMIIbIOTepPa C UCMO0Ib30BaHUEM Pa3/TMUHBIX
nabopaTopHid.

Kom6uHupoeaHHblIll ypok TipeZiriosiaraeT BbINo/HEeHWe paboT U 3aJjaHuii Pa3HOTo BU/a.

Ypok pewenus 3a0au. BeipabaThIBarOTCs y yUaluxcsi yMeHHsI U HaBLIKM pellleHus 3a/au Ha
ypOBHe 00s13aTe/IbHOM ¥ BO3MOXKHOU TO/ITOTOBKe. JIF000M yuall[uiicst MO>KeT UCI0JTb30BaTh
KOMITBIOTEPHYIO MH(OPMAL[MOHHYTO 6a3y 10 MeToJaM PelleHHs Pa3/IMuHbIX 33/1ad, TI0
CBOMCTBAM 3/1eMeHTapHbIX (PYHKLIUN U T.J.

Ypok-mecm. TecTupoBaHue NPOBOAUTCS C LIe/bIO0 AMarHOCTUKY MTPO0OesioB 3HaHWA, KOHTPOJIS
yPOBHsI 00yUeHHOCTU yUalllixCsl, TPEHUPOBKU TeXHUKe TeCTUPOBaHUsl. TecThl rnpe/iararoTcs
KaK B [1eYaTHOM TaK M B KOMIIbIOTEDHOM BapuaHTe. IIpruemM B KOMITIBIOTEDHOM BapyaHTe BCerja
C orpaHMYeH’eM BpeMeHH.

Ypok-3auem. Y CTHBIM OIIPOC yUalll¥Xxcsl 10 3apaHee COCTABJIEHHBIM BOIIPOCaM, a TakKKe
pellieHue 3a/lau Pa3HOro YPOBHSI 110 U3Y4YeHHOU TeMe.

Ypok-camocmosimenvHasi paboma. ITlpejnararoTcs pa3Hble BU/IbI CAMOCTOSITE/IbHBIX PaboT:
JIByXypOBHeBasi — ypOoBeHb 00si3aTe/IbHOM TOATOTOBKH - «3», YPOBEHb BO3MOXXHOM MO/ITOTOBKH -
«4» 1 «5»; OOMBIION CTIMCOK 3a/laHUI Pa3HOTO YPOBHSI, U3 KOTOPOTO YYAIIUNACS PellaeT UX 10
cBoeMy BbIOOpY. PsiZioM C yueHMKOM Ha TaKWX YpOKaxX — BK/IFOUEHHBIM KOMIbIOTep, KOTOPbIi OH
VICII0JIb3YEeT 110 CBOEMY YCMOTPEHMUIO.

Ypok-koumpoabHas paboma. ITpoBOANTCS Ha ABYX YPOBHSIX:

ypPOBeHb 00s13aTe/IbHOM TIOJTOTOBKH - «3», YPOBEHb BO3MOKHOM TIOATOTOBKY - «4» U «5».
KomMnbroTepHoe obecrieyeHre YPOKOB.

B pa3szene paboueii mporpamMmel «KomristoTepHoe obecriedeHre» CrilaHMPOBAaHO
TIpUMeHeHre UMEIOIIUXCSl KOMITbIOTEPHBIX MPOYKTOB: [eMOHCTPALJMOHHBIM MaTepuarl, 3aJaHus
JJ1s1 yCTHOT'O OMpOCa y4aluxcsl, TPeHHPOBOYHbIe YIIPAaXKHEHHS, a TAK)Ke Pa3/IUyHble
3/IeEKTPOHHBIE YUeOHUKH.

JemoHcmpayuoHHbIl Mmamepuan (cnaliobl).

Co3paeTcs c 1181610 00ecrieueHyst Har/IsiIHOCTH MPH U3yYeHHH HOBOTO MaTepHalia,
WCII0/Ib30BaHus1 TIPU OTBeTax yualiuxcs. [[puMeHeHre aHUMaLWy TIPYU CO3J,aHUU TaKoTo
KOMITbIOTEPHOT'0 MPOAYKTA MO3B0OJIIeT paCCMaTPUBAaTh BOMPOChl MaTeMaTHYeCKOM TeOpUH B
JBIDKeHUH, obecrieunBaeT APyrou Mogxo/ K W3yUYeHHI0 HOBOTO MaTepHalia, BbI3bIBaeT
TOBBIIIIEHHOe BHUMaHUe U UHTePeC y yJall[uxcsl.

N3yyeHrie MHOTHX TeM B MaTeMaTHUKe CBSI3aHO C 3HAHWEM Y TTIOHMMaHHeM CBOMCTB
3/ieMeHTapHbIX (QYHKI[UH. PellleHre ypaBHeHUM, HePaBeHCTB, Pa3/IMUHBIX 3ajjau TMpe/rnoJaraer
ryiybokoe 3HaHMe TIOBe/ieHUs 3/IeMeHTapHbIX (yHKLIMK. HayunuThcst pacrio3HaBaTh rpaduKy
TakKuX (DYHKIUH, CyMeTb PaccKa3aTh 00 UX CBOMCTBAX MOMOTAlOT KOMITbIOTEPHBIE CIAN/bI .

[Tpu perieHny /OOBIX 3a/]au UCTIO/Ib30BaHUe rpadUyeCcKoi UHTepIIpeTaly yC/I0BUS 3a/lauH,
ee pelleHus M03BOJISIET yUalliuMCs TIOHATh MaTeMaTHUeCKYO H/Ier0 peltieHus:, bosiee riyboKo
OCMBIC/TUTh TEOPeTUUYeCKUM MaTepHras 10 JJaHHOM Teme.

3adaHus 07151 ycmHO20 cyema.

OTHU 3ddHHWA 0dOT BO3MOXXHOCTb B YCTHOM BdPUAHTE OTpa6aTBIBaTb Pa3/IM4yHbI€ BOIIPOCHI
TeOpHHU U IIPAKTHUKH, TIPUMEHAS TIPUHLIWIILI HArJIAAHOCTHU, NOCTYIIHOCTH. X MO>XHO
KCII0/IL30BaTh Ha JIF0O0M YPOKe B peXXrMe yUnTe/Ib — YUEHUK, B3dUMOIIDOBEPKH, d TAdKXKe B BU/I€
TPEHUPOBOYHBIX 3aHATUU.

TpeHUpoBOYHbIE YNPAXXHEHUSI.

Bktouarot B ce0st 3a1aHMs C BONPOCAMM U HaTJIIAHBIMIA OTBETaMU, COCTaB/IeHHBIMU C
TIOMOII[bI0 aHUMAI[UK. OHU MTO3BOJISIIOT YUEHHUKY CaMOCTOSITe/TbHO OTPabaThIBaTh Pa3/iMiyHbIe
BOITIPOCHI MaTeMaTHUYeCKON TeoOpyHr 1 TIPaKTHUKH.



3n1eKmpoHHbIe Yy4e6HUKU.

OHH HUCTIO/b3YIOTCS B KaueCTBe BUPTYa/IbHBIX JIaO0paTOPHii MPY TIPOBEJEHUH MTPAKTHUeCKUX
3aHSITHA, YDOKOB BBe/IeHHs] HOBbIX 3HAaHWN. B HUX 3ak/r0ueH 60JIbIION TeopeTUIeCcKHit
MaTepHaJsl, MHOTO TPeHa)KepOB, MPaKTUUeCKUX 1 UCC/IeloBaTeIbCKUX 3a/laHui, CIIPaBOUHOTO
MaTepuasia. Ha ir060M 13 YPOKOB BO3MOXKHO UCITI0/Tb30BaHUe KOMITbIOTEPHBIX YCTHBIX
yTpa’kHeHWid, IpUMeHeHre TpeHa)kepa YCTHOTO CueTa, YTO aKTHBHU3UPYeT MbIC/IUTETbHYIO
JlesiITe/IbHOCTD YYall[iXCsl, pa3BUBaeT BbIUMC/IUTe/TbHbIe HAaBbIKY, TaK Kak MO3BOJISeT
OCYILL[eCTBUTH UHOM MO/X0J K U3y4aeMou Teme.

Ncrnonb30BaHre KOMIBIOTEPHBIX TEXHOJIOTUM B MpernojaBaHuM MaTeMaTHUKU 1103BOJIsIeT
HeNpepbIBHO MeHATL (hOPMbI pab0ThI Ha YPOKe, TMTOCTOSIHHO UepeZioBaTh YCTHBIE U TTMCbMEHHbBIe
ynpakHeH s, OCYIeCTB/ISATh Pa3Hble MOAX0/IbI K PellleHHI0 MaTeMaTUUeCKUX 3a/jay, a 3T0
TIOCTOSIHHO CO37/1aeT U TMO/|Jiep>KBaeT UHTeJ/IeKTyalbHOe HampshkeHre yJaluxcsi, popMUpYeT y
HUX YCTOWYMBBIA MHTEpeC K M3yUeHHIO JJaHHOTO TrpejMeTa.

Mecto npegMera B 0a3uCHOM y4eOHOM IIaHe

CornacHo ®eziepanpbHOMY Oa3uCHOMY yueOHOMY T1aHy /i/1si 0Opa3oBaTeTbHbIX
yupexxeHuii Poccuiickoit @ezepaiiyu s1st 00si3aTe/TbHOT0 U3yUyeHUsi MaTeMaTUKK Ha JTarie
cpegHero (ITo/THOTo) 001ero 06pa3oBaHUs OTBOAUTCS He MeHee 136 uacoe u3 pacuema 4 uaca
Hede/110.



TEMATHUYECKOE IVNIAHUPOBAHUE

Anre6pa 1 Haydd/la MaTeéMdTHYeCKOI'O0 dHa/I13d

11 xmnacc

4 yaca B Hejlesito anreOpbl ¥ 2 yaca B HeJieJll0 TeOMeTPUM B TeueHHWe BCero yueGHOro
rozia, uroro 136 yacos anrebpsl ¥ 68 YacoB reoMeTpuUH.

No HaumeHoBaHMe TeMbl KoJ- Mara IIpumeyanue
nn BO
4acoB
1 IToBTOpeHue Kypca a/ire6pbl ¥ HaYaJsI 7
MaTeMaTH4eckoro aHaausa 10 kjiacca
1.1 | YucsioBble QyHKUWH, UX CBOWCTBA U rpaduKy. 1
1.2 | Tpuronomerpuueckre QyHKIMH. 1
1.3 | TpuroHomeTpuuecKre ypaBHEHHsI. 2
1.4 | TIlpousBogHasi. BeruncieHue MpOHU3BOAHbIX 1
BxozaHoi KoHTposb B opmate EI'D 2
2 CteneHu u KopHH. CTeneHHasi pyHKIusi 20
2.1 | ITonsaTue KOpHA n -U CTeNeHU U3 3
JIeiCTBUTEJILHOTO UMC/Ia
2.2 | dyHKIMY BUA y=X", UX CBOWCTBA U rpamKu 3
2.3 | CBoticTBa KOpHs n -U CTeleHu 3
2.4 | Tlpeobpa3oBaHue BbIpa)KeHHM, COJieprKalljiX 4
paJIMKaJsIbl
2.5 | Ob60o6111eHMEe TTOHSTHS O TIOKa3aTe/ie CTeleHu 3
2.6 | CteneHHble yHKIMH, UX CBOMCTBA U rpadvKu 3
2.7 | KonmposabHas paboma Ne 1 1
3 IToka3arenbHas u jorapugmMmuueckasi 37
byHkIUN
3.1 | Iloka3aTesibHas (PyHKIIMs, ee CBOWCTBA U rpaduK 3
3.2 | Iloka3aTenbHbIe yPaBHEHWS ¥ HEDABEHCTBA 5
3.3 [Koumpoabuas pa6oma Ne 2 1
3.4 | Ilousatue sorapudma 3
3.5 | Jlorapudmuyeckasi GyHKIMs , ee CBOWMCTBA U 3
rpapuk
3.6 | CpoticTtBa siorapuhmMoB 3
3.7 | Jlorapudmuueckue ypaBHeHUs! 6
3.8 |KonmposabHas paboma Ne 3 1
3.9 | Jlorapudmuyeckue HepaBeHCTBA 5
3.10 | Ilepexoj K HOBOMY OCHOBAHMUIO Jiorapudma 4
3.11 | JuddepenipoBaHye oka3aTebHOU U 3
sorapuMuueckoi GyHKIMA
3.12 | KonmpoabHas paboma Ne 4 1
5 TlepBooOpa3Hasi U HHTErpasl 10
5.1 | ITepBoobpa3Has 5
5.2 | OnpejeneHHbI UHTErpasl 4
5.3 | Konmpoabuas paboma Ne 5 1




1.

6 JJ/1IeMeHThbI MaTeMaTHUECKOM CTAaTUCTHKH, 14
KOMOMHATOPHKH U TEOPHUH BepPOSATHOCTEH
6.1 | Craructuueckast o6paboTKa JaHHBIX 2
6.2 | Ilpocrelinie BepOSITHOCTHBIE 3a/lauu 3
6.3 | Coueranus u pa3meleHus 3
6.4 | ®opmysa buHOMa HbloTOHA 3
6.5 | CiyuatiHble COOBITHSI U X BEPOSITHOCTH 2
6.6 | KonmposabHast paboma Ne 6 1
7 YpaBHeHusi 1 HepaBeHCTBA. CucTeMBbI 28
ypPaBHeHHUI U HePAaBeHCTB
6.1 | PaBHOCHUILHOCTh YpPaBHEHUM 2
6.2 | O61iye MeTo/bl pellieHysl ypaBHeHU! 6
6.3 | PemieHne HepaBeHCTB C OJJHOM MlepeMeHHOU 4
6.4 | YpaBHeHUs U HepaBeHCTBA C JABYMs 3
riepeMeHHbIMU
6.4 | Cucrembl ypaBHeHUN 6
6.5 | YpaBHeHUs] U HEPABEHCTBA C MapaMeTpaMu 6
6.6 | KounmpoabHas paboma Ne7 1
7 HTorosoe o0o0iiaroiiee MoBTOpeHne Kypca 20
a/ire0pbI 1 HaYa/1 aHa/IU3a
7.1 | PelieHue 3ajau. 17
7.2 | KoumpoabHas pa6oma Ne 8 no meme 2
«Hmozogoe noemopeHue»
7.3 | 3aK/ItOUMTe/IbHBIN YPOK 1
HToro yacos 136

Moppkoeuu A.T"., Cemenog I1.B., Anrebpa u Hauasia MaTeMaTHueCcKoro aHanusa 10-11
Kaccel. YacTb 1. YueOHUK 151 yUalmuxcst 001eo0pa3oBaTeTbHbIX YUpeKaeHH (6a30BbIii

Nuntepartypa

ypoBeHb). M.: «MHemo3uHa», 2015.

Moppakoeuu A.T"., Cemenog I1.B., .Anrebpa 1 Hauaia MaTeMaTHueCcKoro aHanu3a 10-11
Kaccel. YacTb 2. 3aiauHuK /171s yuaruxcsi o0ieobpa3oBareibHbIX yupexjeHni (0a30Bbiii

ypoBeHb). M.: «MHemo3uHa», 2015.




ITosgcHuTE/IbHAA 3alIUCKaA

[nis MpOAYKTUBHOM [eATeNbHOCTH B COBPEMEHHOM Mupe TpeOyeTcsi [I0CTaTOYHO TpPOYHast
MareMaTrhyecKasi MoAroToBKa. Kakjomy 4esioBeKy B CBOEH >KU3HU MPUXOAUTCS BBITMIOTHATh CJI0XKHBIE
pacueThl, B/aZieTh MPaKTUUeCKUMH MpUeMaMu TeOMeTpUUYecKrUX M3MepeHUd U TocTpoeHui. V3yyeHue
MaTeMaTUKH Da3BHBaeT BOOOpa’keHWe, TIPOCTPAaHCTBEHHbIE Tpe/cTaB/ieHus. V3yueHue MaTeMaTUKH
CTIOCOOCTBYET 3CTETUUECKOMY BOCIHUTAHUIO Ue/IOBeKa, TIOHUMAaHUI0 KpacoOThl U M3SIecTBa
MaTeMaTUUeCKHUX pacCyXAeHUM, BOCIIPUSITUIO reOMeTpUUeCKUx (opM, YCBOEHHIO H/led CUMMETPHH.
Kpome Toro ocHOBHOM 3ajjaueii Kypca reOMeTpUU SIB/SIETCSI HEOOXOJUMOCTh 00eCreurTh TIPOUHOoe U
CO3HaTe/IbHOe OB/Ia/IeHHe YUalllUMHUCs CUCTeMON MaTeMaTUueCKHWX 3HaHWM U yMeHUM, HeoOX0AUMbIX
B TIOBCEJIHEBHOW >KU3HU B COBPEMEHHOM OOIleCTBe, [JOCTAaTOYHBIX [JIsi W3yUeHHsS CMEXKHBIX
JUCLIATITMH ¥ TIPOJI0/DKEHUST 00pa30BaHusl.

OcHOBHBIe 0CO0€HHOCTH 3T0# padoyel MPoOrpaMMbI

e JI71sI UTOrOBOTO MTOBTOPEHNS M YCITeIIHOM TOATOTOBKH K 9K3aMeHY 110 MaTeMaTHKe,
OpraHu3yeTcsi TOBTOPeHHe BCeX TeM, M3yueHHbIX Ha CTapiilei cTyreHU. B Temaruueckoe
TJIaHUPOBaHKe 00aB/eHbl IPOOHBIE TeCTOBBIE pabOTHI M0 MaTtepuanaM EI'D, B nensx 6osiee
3¢ heKTUBHOM MOATrOTOBKHU 00yuaroiuxcs K cgaue EI'D.

¢ [IpumMeHeHHe JIEKIIMOHHO-CEMUHAPCKOTO MeTo/ia 00yUYeHust TO3BOJISIOT YUUTEITIO
W3/I0)KUTh yueOHBIM MaTepHrasl U BLICBOOOJUTL TeM caMbIM BpeMsi AiJisi 6osiee 3¢deKkTrBHOTO
TIOBTOPEHUsI BOMPOCOB TEOPHH U PellleHUs 3a/iay Ha MOC/IeJYIOIIMX YPOKax B Tpefiernax
oTBeZieHHOTr0 yueOHOro BpeMeHU. Takast hopMa opraHU3alvy 3aHSITUNA TT03BOJIsIET YCUTUTh
MPaKTUUeCKYI0 ¥ TIPUK/IaZHYI0 HallpaB/IeHHOCTh TIPEIo/jaBaHusl, aKTUBHee TIPHOOIIaTh
yualuxcsi K pabore ¢ yueOHUKOM U JpyTUMU y4eOHBIMU KHUTaMH U Tlocobusimu, obecrieunn
B pe3ysibTaTe Oosiee BHICOKHI YPOBEHb MaTeMaTUUeCKOM MOITOTOBKH IIKOJTbHUKOB;

o Yuebnuk «I'eometpusi, 10-11», aBtopsl JI. C. ATtanacsiH, B. @. byty308, C. b. Kagomiies
u 1p. Kypc reometpuu 11 ksacca BK/ItouaeT B cebst T/1aBbI 5, 6, 7 pacCMaTprUBaeMoro

yueOHUKa.

Llenu ¥ 3agaumn Kypca

B pe3ysbrare M3yueHHsi Kypca ydyalluecsi AOJ/DKHBbI OBJIaJieTh OMpejle/IeHHbIMU 3HAaHUSMHU U
YMEeHUSIMU 110 TeMaM:

I'naBa 5. MeToj koopauHaT B mpocTpaHcTBe (18u)

OcHoBHas 1enb - cGopMUPOBATh YMEHHs IPUMEHSITb KOOPJUHATHBIN 1 BEKTOPHBIA MeTO/IbI K
pelleHUI0 CTepeoMeTpUYeCcKuX 3a/jay, Ha HaXOoXK/IeHue JJIMH OTPEe3KOB U YIJIOB MeX/y MPSIMbIMU
Y BeKTOpaMH B MPOCTPAHCTBe.

B pesynbTaTe u3yueHus JAaHHOM I/1aBbl yUalluecs J0JKHbI:

. 3HaTh (POPMYJIbI KOOPJMHAT BEKTOpPa, KOOPJWHATBI CYMMbI U Pa3HOCTU BEKTODOB,
TNpoKM3Be/leHNs1 BeKTOPa Ha YKCJ/I0, CKaIsIPHOT0, BEKTOPHOTO MPOU3Be/IeHUsI BEKTOPOB.
. yMeTb NpUMeHSTh (YOpMYJIbl TIPY pellieHrH 3a/1ay.

I'naBa 6. uiuHAp, KOHYC, map (20u)

OcHoBHas 1eJib - CHOPMUPOBATh y YUAIUXCS 3HaHUSI 00 OCHOBHBIX BH/IaX TeJl BPAll[eHHsl.
Pa3BuTh nMpocTpaHCTBeHHbIE TIPe/ICTaB/IeHMsI Ha TIPUMepe KPYTJIbIX TeJl, IPOA0/KUTh
(dhopMrpOBaHMe JIOTMUeCKUX U rpapuuecKux yMeHUH.

B pe3sysibTaTe u3yueHus JAHHOM I/IaBbl yUall[iecs J0JKHBI:



. 3HaTb U YMeThb OIpejeNaTbh BH/bl KPYIJIbIX TeJ, B3aWMHOEe pacriooyKeHue
KPYTJ/IbIX TeJT U MJIOCKOCTeH, BIMCAHHBIX M OMKWCAaHHBIX MIPU3M U MHMPaMU[,

. yMeTb TIPUMeHSITb (OPMYJIbl [7Is BBIYMC/IEHUs TUIomiazeld OOKOBOW M TTOJTHOM
MOBEPXHOCTE! MPU pelleHny 3a/au.

I'maBa 7. OobemsI Tea (194)

OcHoBHas esab - IPOAO0/DKUTE CUCTEMATHYECKOE M3yUeHHe MHOI'OI'PAHHHWKOB U TeJlI BpallleHHWs
B XOJe pelleHud 3a/la4 Ha BeIYKC/IIeHre X 00HeMOB.

B pe3ynbraTe U3yyeHus aHHOM I/1aBbl yuall{uecs JO/DKHBIL:

. 3HaTh (HOPMYJIbl HAXOXKEHUST 00bEMOB MHOTOTPAaHHUKOB U TeJl BPAIl[eHHSI.
. yMeTb [TPUMEHSITh (POPMYJIbI [P pellleHnH 3a/au.

IToBTOpenue (11u)

YMeTh TNpPUMEHATb W3YUEHHbI TEOPEeTUUYECKHMM MaTepuan TpU BBIMOJTHEHUM MHCbMEHHBIX
paboT.



YueOHO-TeMaTHUeCKUH TiaH. 11 Kiacc.

Ne HaumeHnoeaHue Bcezo ua- B mom uucae Ha: ITpumepHoe
n/n pasoesoe u mem coe Tecmoegbie | KoHmpob- |KoAU4ecmeo 4acoe
paéombl Hble Ha ca-
pabombt | MOCMoOsiIMe/1bHble
YPOKU KOJIUU YacoB paéombli
yuawjuxcs
1. |Meton KoopauHaT B
IIPOCTPAHCTBE 18 16 1 1 3
2.
LyuuHAp, KOHYC, 1ap 20 17 1 2 4
3. OOBeMbl Ten 17 1 1 4
19
4. NTOI'OBOE 7 2 2 2
ITIOBTOPEHUME 11
B HudicHell yacmu madauybl 4acbl cymmupylomes
Htoro: | 68 | 57 | 5 | 6 13




KanenzpapHo-temaTuueckuii riaH. 11 kmacc.

1. IToBTOpenue 10 knacc 4 yaca
MHuororpanHuku. [11o1aan noBepxXHOCTe!. 2 yaca
IToHsiTWe BeKTOpa B TIPOCTPAHCTBE 1 yac
KowmriiaHapHble BEKTODbI 1 yac
2. MeToA KOOPAMHAT B NPOCTPAHCTBE 18 vacoB
1 yac
KoopavHatel Touku U Bektopa. I[IpsiMoyronbHas
cucTeMa KOOpZMHAT B IPOCTPAHCTBe.
KooppauHatel BekTopa. Perenue 3azgau. C.P. 1 yac
Css13b MeXIy KOOpJVHAaTaM1 BEKTOPOB v | 1yac
KOOp/ZIMHAaTaMU TOYEK.
[Mpocreiiiivie 3aziauv B KoopjuHartax. IlpumeHeHue | 1 yac
TeOpUH B 3aJayax.
CkanspHoe Ipou3sBeJieHHe BEeKTOPOB. YToJ Mexzay | 1 yac
BEKTOpPaMH B MPOCTPAHCTBE.
CeoiictBa ckamsspHOoro rnipou3BefieHusi. CkasnsipHoe | 1 yac
Npou3Be/JieHre B KOOPAMHATAX.
Boelunciienne yrina Mexzay MNpsSIMBIMA U IUVIOCKOCTSIMU. | 1 4ac
C.P.
Pemrenne  3ajjau  Ha  OpUMeHeHMe  CKaJIpHOTO | 1 yac
TpOM3Be/IeHYs] BEKTOPOB.
HBwxkenue. LlentpanbHasg cumMmeTpus B | 1 4ac
TIPOCTPaHCTBe.
OceBasi ciMMeTpus B IPOCTPaHCTBe. 1 yac
3epkajibHasi CAMMETPUSI B IPOCTPAHCTBe. 1 yac
[TapannenbHbI IiepeHocC B rpocTpaHcTBe. | 1 yac
[Tpakr.pabora.

BekTopHBbIN MeTo/ pelieHus 3a/jau 1/ BEKTOPOB. 1 vac
[IprMeHeHre BEKTOPHOTO MeTO/a /IJI1 MHOTOIPaHHUKOB | 1 4ac
I[IpuMeHeHrie BEKTOPHOTO MeTOJa [Jis HaxoxkaeHus | 1 yac
YIJIOB M@Ky NPSIMbIMH U T/I0CKOCTSIMU. C.P.

Buabl gBWwKeHWM B pellleHMd 3ajad. IloarotoBka K | 1 yac
KOHTDOJIBHOM paborTe.
3aueTrHas paborta-tect «MetoJ KoopguHaT B | 1 uac
NPOCTPAHCTBE»
KonTposbHast pabora «Mertoa KoopauHat B | 1 uac
NMPOCTPAHCTBE»
3. InmmHAp, KOHYC, LIap 20 yacos

-BBECTH
TIOHSITHE
TIPSIMOYTO/IbHOM
CUCTEMbI
KOOD/IMHAT;
-BBECTH
TIOHSITHE
KOOpAUHAT
BEKTOpa, -
BBIBECTH
CBOIICTBa;
-BBECTH
TIOHSITHE
pajuyc-
BEKTOpa,
hopmyty
KOOp/IMHAT
BEKTOpa;
-BBECTH
bopmy bl
KOOp/IMHAT
cepe/ivHbI
OTpe3Ka,
pacCcTosIHUS
MEXIY  IBYMS
TOUKaMH;
-BBECTH
TOHSITHE  yTJia
MEXy
BEKTOpaMH,
BBECTH TIOHSITHE
CKaJISIPHOT O
TIPOU3Be/IeHUST
U ero CBOICTBa;
-oTpaboTrarthb
aZIrOpUTM
pellieHUsT 3a/iay
Ha BBIUMC/IEHUE
yTJIOB C
TIOMOLL{bIO
CKaJISIPHOT O
TIPOU3Be/IeHUsI.

-becena -
03HAKOMJIEHHE

C MIOHSATHEM
JBWKEHUST U ero
BUIAMU,




InHAp, HUIMHAPUYECKOe CeueHne U CBOMCTBa

1 yac

-BBECTH
TIOHSITHE
PeileHve 3ajjau  Ha omnpeJeneHue JAMH yacTel | 1 yac HUTAHAPHUYECKO
IWIMH/IPA. 11 TIOBEPXHOCTH,
ITnowazae ioBepxHocty LuavHapa. C.P. 1 yac HUWIMHpa U ero
BricaHHbIN Y OMTMCAHHBIA  [{WIMH/PBIL. 1 yac 3JIEMEHTOB,
Pemennie 3aj7jau Ha mpHMeHeHWe GopMys IIomazgel | 1 vac “BbIBECTH
noBepxHocTel numnzpa. C.P. bopmyny  ana
> BBIUNC/IEHUS
Konyc, KoHMUeckoe ceyeHre U ero CBOMCTBaA. 1 yac S
PerieHue 3a/1a4 Ha oripe/iesieHHe JJIMH yacTeld KOHyca. 1 yac [OBEPXHOCTH
[Tnomab NOBEPXHOCTH KOHYCA. 1 yac L[WIMH/IPa;
Pemmennie 3asau Ha mpumeHeHue Gopmyn Tolagel | 1 yac -BBECTU
nosepxHocty Konyca C.P. TIOHATHE
YceueHHbll KOHYC. OnipefiesieHrie ¥ CBOWCTBA. 1 yac KOHUYEeCKOMU
PernieHue 3a/1a4 Ha yceueHHbIN KOHYC 1 yac TIOBEPXHOCTH,
KontposbHass pa6ora « Konyc wu pummHAp. | 1 yac KOHyca M €ro
I110o1agu NoBepxXHOCTeH» /IEMEHTOE;
Cdepa u miap. Ceuenust 1mapa. 1 vac “BBIBECTH
hopmyny  ans
YacTu 1mapa: CerMeHT, CEKTOp, MOsIC 1 vac BBIUMC/IEHUS
TeopeMa 0 KacaTenbHOM 10cKocTH K cdepe. C.P. 1 yac TIoIa AU
YpaBHeHue ctepsbl. BriicanHas v onucadHast cepsl. | 1 yac TIOBEPXHOCTU
[Tnomane chepsi. 1 vac LUIWHJPA;
Kombunaimu Ten BpaieHus. [ToaroroBka K 3aueTHol | 1 yac - BBECTH
pa6ore. C.P. TOHATHE
3auerHasn pa6ora-tect «Tena BpaieHus» 1 yac yCEHUeHHOro
KonTpoanHaa pabGora «Tena Bpamenus u ux | 1 yac KOHYy(Ca;
MOBEPXHOCTH» ~BBECTH
TIOHSITHE
cdepnl, 11apa,
VX 3/1eMEeHTOB;
-pacCMOTpeTh
cilyyau
B3aIMHOT'0
pacIio/ioXKeHus
cdepsl U
TJIOCKOCTH;
4. O0peMbI TeJ 19 yacoB
1 vac - BBeCTH
O6beM. OCHOBHBIE CBOICTBa 00beMa TIOHSITHE
O6beM NIPSIMOYTOJILHOTO Tapasiiesniernurie/a. 1 yac obbema  Tea,
PemeHve  3amauy  Ha  HaxoxjeHue  oObemoB | 1 yac pacCMOTpeTh
niapasijie/ierumesioB. CBOHCTBA
O6bem npsimoii ipu3mel. Pertienvie 3asa4. C.P. 1 yac 06nemoB;
O6bem tuniHzpa. Perienyve 3ajau. 1 yac ~BBIBECTH
hopmyny
Beruriciienne 00eMOB Tes C MOMOLBIO OTpe/ie/ieHHbIX | 1 yac oGBeMa mpAMOi
WHTETpasioB. _ [IPH3MBL;
O6beM HaK/IOHHOM MPU3MBI. 1 yac _70Ka3aTh
O6beM UpaMuU/pbI. 1 yac Teopemy 00




OO6BeM KoHyca. 1 yac obbeme mpsMON
PerieHrie pa3/MuHBIX 3aflau Ha HaxoXzaeHne oOwemoB | 1 yac TIpH3MBI;
ten. C.P. - JIOKa3aThb
PerieHrie KOMOMHHMpOBAHHBIX 3aZlau Ha HaxokaeHue | 1 yac TeopeMy 06
00BEMOB TeJl. o0beme
O6bem 11apa. BeiBog hpopmyiiel. Perenue 3amau.C.P. 1 yac OUAMUHADA,
-110Ka3aTh
OO6mbeMm I1apoBOTo CerMeHTa. 1 vac
TipUMeHeHre
OO6BeM 1apoBOTO C/I0ST U IAPOBOTO CEKTOPA. 1 vac VHTerpana Jns
[Tnomazab chepsl U ee yacteid. PelieHue 3azau. 1 yac BBIUHCJIEHUS
PerreHne KOMOMHHUPOBaHHBIX 3a/ja4 Ha 00bembl. C.P. 1 vac 00BbeMoB Ter;
Pemenue 3azau. IloarotoBka kK 3adeTHod pabote 1o | 1 uac -BbIBECTHU
TemMe « OObeMbI» dhopmymny
3aueTHas pabdora-Tect «O0BeMBI Te/I» 1 vac o0bema
KonTpoibHoe peineHue 3afgau «O0bembl Tea u | 1 yac HAK/IOHHOH
MHOTOTPAaHHUKOB» IIpH3MBI C
5. IToBTOpenue Kypca 9 yacos TIOMOIIIBIO
WHTerpana;
MHororpaHHUKHU 1 yac
B3arMHoe pacrnosioykeHre NpsIMbIX U TJIOCKOCTel 1 yac
[T510111a/1¥ TIOBEpXHOCTEN 1 yac CorsacHo
O0BbeMBI 1 vac YPOBHIO
1 yac 00y4eHHOCTH
Ceuenus yYalHXCS.
I'o0Bass KOHTPOJIbHAsA padoTa (TecTUpOBaHNe) 2 yaca




MeTtoanueckue PEKOMEHAAIIUU K YPOKaAM:

Ypoku — iekuu. Kak npaBusio, 3To /iBa yaca, B TeUeHHe KOTOPBIX U3/1araeTcsi BeCh
TeopeTUueckuii Matepuas. Ha ocHoBe (¢hpoHTanbHOM Oecebl C K/1acCoM, MPUBJIeUeHHe
yUalMxcst K 00bSICHEHUIO YUUTE/Th BBISICHSET, KaK YCBAaUBAIOTCS BOMPOCKI TEOPUH. [JOCTHIKEHHIO
Oosiee 3pPeKTUBHOTO KOHEUHOTO pe3y/IbTaTa ClIOCOOCTBYIOT, 37IeMeHThI TIEPBUUHOTO KOHTPOJIS
(HampuMep, OTBETHI Ha BOTIPOCHI, IMKTAHThI, TECTHI U T. /1.). Ha 3THX e ypokax
pacCMaTpPUBAIOTCS C/TyYau TIPUMEHEHHsT BOTIPOCOB TEOPUH K PEILIeHHI0 HeCTTOXKHBIX
yripakHeHuid. OOpasifbl pelleH i TT0Ka3bIBaeT YUUTe b WK HauboJ/iee MorOTOB/IeHHBIN
YUUTEJIEM YUallUiCs. YJall[iecs IpU 3TOM KOHCTIEKTUPYIOT JIEKIUIO0. Y MeHHe 3ariChIBaTh
JIEKLIMU COBEPILIEHCTBYIOTCS B TeueHre yueObl B 10-11 Kiaccax, Befib OHO TTOHAJ0OMTCSI MHOTHUM
13 HUX B JlanbHelIielt yuebe.

Ypoxu - npakTukyMbl. OCHOBHasi 3a/jlaya YPOKOB TTPAKTUUYECKUX 3aHATUM 3aK/IH0UaeTcs B
3aKpervieHU! U yriy0eHnH TeopeTHueCcKoro MaTeprasia U3/I0>KeHHOTo Ha JieKiuu. Ha ocHoBe
OTIpOCa YYaIliXcsl ¥ TIOBTOPEHUS BOIIPOCOB TEOPUU Ha HECKOJILKUX YPOKaX yuuTesTb 100HUBaeTCs
TOT0, UTOOBI BCE y4Yalliecsi yCBOM/IM OCHOBHBIE BOTIPOCHI TEOPHH Ha YPOBHE MPOrPaMMHbIX
TpeboBaHuii. 31ech ke BefeTcs A depeHIMPOBaHHas paboTa C yueTOM MHTepeca KaXK0ro
yueHHKa, BbIpabaThIBalOTCSl YMEHUs U HAaBBIKU PellieHHsI OCHOBHBIX THIOB 3aziau. O6Cy»KaarTcst
MO/IXO/TbI K PeIlleHHI0 OTIOPHBIX (K/IH0UeBbIX) 3a7jau Uux odopmiieHue.

Vcnonb3ys AujaKTHUECKUI MaTepyar v Ipyrue 1mocobusi, MPOBOAUTCSI CAMOCTOSITe/TbHAST
paboTa obyuaroliero xapakrepa ¢ MocjieAyonM o0CyKieHneM pe3y/IbTaTOB Ha 3TOM Ke
YPOKe, BeZIeTCs1 UCTIpaB/ieHHe OIIMOOK.

Ypoku — cemunapbl. CeMyHaphbl, TIOCBAIIEHHbIE TIOBTOPEHUIO, YT/TyOsIeHuI0, 0000111eHH 0
TIpoliZieHHOT0 MaTepHrasa. Ha moAroToBky saetcs iBe HeZenu (coo01jaeTcsi TeMa, OCHOBHBIE
BOIIPOCHI TEOPHH, 110 KOTOPBLIM Oy/1eT MPOBe/IeH OMpPOC, YKa3bIBAIOTCS HOMepA 3ajiau U3
yueOHMKa, PUeMaMH, peIleHHst KOTOPBIX JO/DKHBI BJIaZIeTh yUallhecs, 1aeTcst Habop
HEeCTaHJAPTHBIX YIIPAKHEHUH, I/le Hy>KHO TIPOSIBUTh TBOPUECTBO MPU UX PEIIeHHN).
PacnpeziensiroTcsl UHAWBUYaIbHbIE, TPYTIIOBBIE 3a/laHUSI.

Ypok — 3auer. [Ipu nipoBeZieHNM 3aueTa, BOIIPOCHI TEOPUU K 3aUeTy U MpaKTUUecKue
3a/laHYsI U3BeCTHBI YUall[eMyCsi 3apaHee He MeHee, ueM 3a TpU Hezlenu Ao Hero. Knacc genurcst
Ha TPYIIIBI 10 YeThIpe Ye/ioBeKa B KaXKAou. [/isi moyueHUsl MOI0KUTe/TbHOM OL|eHKH,
yualeMycsi HaZio 3HaTh BOTPOCKI TEOPUH (3amucaTh Hy>KHble (POpMYyJIbl, TOHUMATh UX CMBICT,
pacckaszaTh O CO/Iep>KaHHHK BOTIPOCa, BK/IFOUAIOTCS B KAPTOUKU K 3aUeTy U yIpaKHeHMUs,
OTMeueHHbIe 3Be3/J0UKOM).

OcHoBHa# JuTEparypa.
1. Yueonuk: I'eomerpus 10-11: Yue6. a5 obijeobpasoBat. yupexkaenuit/ JI.C.AtaHacsH,
B.®. Bytys0s, C.b. Kagomues u ap. — M.: [Ipocseiuenue, 2016.
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