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IHHOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma cocrtaBieHa Ha ocHoBe DenepanbHOro rocyAapCTBEHHOI'O
0o0pa30BaTeNIbHOIO CTaHAapTa ¢ yderoM KOHIENIMM MareMaTHyeckoro oO0Opa3oBaHUS W
OpUEHTHUPOBAaH Ha TpeOOBaHMS K pe3yibTaraM o00pa3oBaHMs, coaepkaummcs B IlpumepHoi
OCHOBHON 00pa3zoBaTeNIbHOM mporpamMme OCHOBHOro oOmiero oOpa3oBaHusa. B HEM Taxke
YUHUTBHIBAIOTCA JOMUHUPYIOIIME HAeU U mosoxeHus [Iporpammsl pa3Butus U (HOpMHUPOBAHUS
YHUBEpCAJIbHBIX YU€OHBIX IEUCTBUI JJ11 OCHOBHOTO 0011ero 00pa3oBaHusi, KOTOpble 00€CIEeUNBAIOT
(dbopMHUpOBaHHE POCCUICKON IPayKAAHCKON HICHTUYHOCTH, KOMMYHUKAaTUBHBIX KaU€CTB JIMYHOCTHU
U CIIOCOOCTBYIOT (POPMUPOBAHUIO KITIOUYEBON KOMIIETCHIIUN — YMEHHUS YUUTHCS.

Pabouast mporpamma peanusyercss B y4eOHHMKaX MaTEeMaTUKH U y4eOHO-METOAMYECKUX
MOCOOUSX, CO3/IAHHBIX KOJUIEKTUBOM aBTOPOB MOJ pyKOoBOACTBOM A.I'. Mep3iisika, BKIIFOUEHHBIX B
cucrteMy "Anropurm ycnexa'.

[Iporpamma 1o TE€OMETpPHM HAaIpaBJIEHA HAa PEATU3ALMIO0 CHCTEMHO-AEATEIBHOCTHOIO
MOJIX0/1a K Ipolieccy o0yueHus, KOTOPhI 0OecrieunBaeT:

* TOCTpPOEHHE OOpPa30BaTENBHOIO Ipolecca ¢ Y4ETOM HHAWBUIYaJbHBIX BO3PACTHBIX,
MICUXOJIOTUYECKHX, (PU3NOJIOTHIECKUX OCOOEHHOCTEH U 3I0pOBBsl 00yUaIOIINXCS;

* (¢dopMHUpOBaHME TOTOBHOCTH OOYYAIOIIMXCA K CaMOPAa3BUTUIO U HENPEPHIBHOMY
00pa3oBaHUIO;

* (hopmupoBaHrEe aKTUBHOW y4e€OHO-TT03HABATENILHOMN IE€ATEIbHOCTH 00yYatoIXCs

* (hopMHpoOBaHKE TO3UTUBHOTO OTHOIICHUSI K TTO3HAHUIO HAYYHOU KapTUHBI MHUPA;

* OCO3HAHHYIO OPTaHU3ALMI0 O0YYAIOIIUMUCS CBOEH JIEATEIbHOCTH, a TAK)KE a/IeKBaTHOE €&
OLICHUBAHME;

* MIOCTPOEHUE pa3BUBAIOIEH 00pazoBaTenbHOU cpeapl oOydeHus. M3yueHue reomeTpun
HaIIPaBJICHO Ha JIOCTH)KEHHE CIEAYIOINX LIEeJICH:

* CUCTEMHOE M OCO3HAHHOE YCBOCHHE Kypca T'€OMETpHH;

* opMUpOBaHNE MATEMATUYECKOTO CTUJISI MBIIIJICHNS, BKIIOYAOLIET0 B ce0sl MHIYKIHIO
U JIeIyKIHUIo, O000OIeHWe ¢ KOHKPETH3allhio, aHajdu3 MW CHHTE3, KIACCU(PUKANHUIO H
CUCTeMaTH3al1I0, a0CTparupoBaHue U aHAJIOTHIO;

* pa3BUTHE UHTEpEca O0YUAIOIINXCS K U3yUYEHUIO T€OMETPHH;

* HCIIOJIb30BaHUE MATEeMAaTUYECKUX MOJIEIeH JJIs peleHus MpUKIaIHbIX 3aa4, 3a1a4 U3
CMEXHBIX TUCUUIUINH;

* MpUOOPETEHUE OMbITa OCYIIECTBICHUS Y4eOHO-HMCCIIENOBATEIBCKONW, MPOEKTHOM U
MH(OPMALIMOHHO-TIO3HABATENIbHOM 1eATeTbHOCTH;

* pa3BUTHE WHIUBUIYAJBHOCTM M TBOPYECKHX CIOCOOHOCTEW, HaIpaBI€HHOE Ha
MOJITOTOBKY BBIMTYCKHUKOB K OCO3HAaHHOMY BBIOOPY IIPO(ECCHH.

VY4eOubIit npeamet «I eoMeTpusi» BXOIUT B IEpeueHb yUeOHBIX IPEIMETOB, 00sA3aTEIbHBIX
s u3ydeHus B cpenHeidl (momHO#) o6meoOpa3oBaTtensHON mikosie. JlamHas mporpamma
npenycMaTpuBaeT U3ydeHHe Mpeamera Ha 0a30BoM ypoBHe. Paccumrtana Ha 2 4y B Hezgento B 10
kjacce (utoro 68 4) u 2 4 B Henento B 11 kiacce (utoro 68u). IlporpamMmma peanusyeT aBTOpcKue
WU Pa3BHBAIOIIETO OOYYCHHSI T€OMETPUH, KOTOPOE IOCTUraeTcs OCOOCHHOCTSMHU H3JI0KECHHUS
TEOPETUYECKOT0 MaTepUaia U CUCTEMOM yIIpaKHEHUI Ha 10KA3aTeIbCTBO, CDABHEHHE, IIOCTPOCHHUE,



aHaJM3, BBIJICTICHUE TJIABHOTO, YCTAHOBJIEHUE CBs3eH, Kiaccuukamuio, o00O0IeHHEe U
CHCTEMaTH3aIIHIO.

JInuHoCTHBIE, MeTanpeIMeTHbIE U TIPeIMeTHbIE Pe3yJIbTaThl
OCBOEHMS CO/IepKaHMus Kypca reoMeTpuu

N3yuenue reoMeTpuu 1o JaHHOH MporpaMme crocoOcTByeT (POPMUPOBAHUIO Y YUAIIMXCS
JIMYHOCTHBIX, MeTalpeIMeTHBIX U MPeAMEeTHBIX pPe3yJbTaTOB 00yYeHUs, COOTBETCTBYIOIINX
TpeOoBaHUAM (PelIepaJIbHOrO roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPeIHEro oOIIero
oOpa3zoBaHusI.

Jluunocmuvie pezyiomamoi:

1) BociuTaHue POCCUNCKON TpakIaHCKOW MACHTUYHOCTH: MAaTPUOTU3Ma, yBakeHHs] K OTeuecTBy,
OCO3HAHHUS BKJIa/la OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYKU;

2) dopMupoBaHHE MUPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U
00I11eCTBEHHON IPAKTUKH;

3) OTBETCTBEHHOE OTHOIICHHE K OOYYEHHIO, TOTOBHOCTb M CHOCOOHOCTh K CaMOpPa3BUTHUIO U
caM0o00pa30BaHMI0 Ha MPOTSIKEHUHM BCEH JKHU3HM; CO3HATEIbHOE OTHOLICHHE K HEMpPEepbHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIEIIHOM MpodeccnoHaabHON 1 001EeCTBEHHOM 1€ATENbHOCTH;

4) oco3HaHHBIN BBIOOp Oymylied mpodecCHOHAIBHONW ACSATEIPHOCTH Ha 0a3e OpPUEHTHPOBAHUS B
Mupe npodeccuii U Npo(ecCHOHATBHBIX MPENNOYTEHH; OTHOIIEHHE K MNpodeccuoHaTbHON
JESITETbHOCTH KaK K BO3MOXXHOCTM YYacTHUSl B PEUICHMHM JIMYHBIX, OOIIECTBEHHBIX,
rOCY/apCTBEHHBIX U OOLIEHAIIMOHATIBHBIX TPO0sieM; POPMUPOBAHHUE YBAKUTEIBHOIO OTHOUIECHUS K
TPYIy, Pa3BUTHE ONbITA YYACTHUS B COLIMAIIBHO 3HAYUMOM TPY/JIE;

5) yMeHue KOHTpPOJMpOBaTh, OLIEHWBATh W AHAIM3HPOBATH IPOLECC U pe3yabTaT y4eOHOU H
MaTEeMaTU4YECKOU eATEIbHOCTH;

6) yMEHME YIPaBJIATh CBOEH T0O3HABATEIbHON €ATEIBHOCTHIO;

7) yMeHue B3auMO/ICMCTBOBATH C OJIHOKJIACCHUKAMM, I€TbMU MJIAJIIIIETO BO3PACTa U B3POCIBIMU B
o0pa3oBaTeIbHON, OOIIECTBEHHO TMOJE3HOHM, y4eOHO-HCCIE0BATEeIbCKON, MPOSKTHON U APYTrUx
BUJIAX JI€ATEIbHOCTH;

8) KpUTUYHOCTb MBIIUICHHUS,, WHUIMATHUBA, HAXOJYMBOCTb, AKTUBHOCTh IpPU PpELICHUU
MaTeMaTHYEeCKUX 3a/1ay.
Memanpeomemmnvie pezyromamut:

1) yMeHHE caMOCTOATENBEHO ONPEACIISATD SN CBOCH JIeSITeIbHOCTH, CTABUTH U (POPMYITHPOBATH IS
ceOs1 HOBBIE 33/1a4M B y4€Oe;

2) yMeHHE COOTHOCUThH CBOU JIEUCTBUS C TUIAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb
CBOEH JAEATEIHHOCTH B IPOLECCE JOCTWKEHHS pe3yNbTaTa, ONPEIeNsATh CIOCOOBl JeHCTBHN B
pamMKax MpeasioKeHHbIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATH CBOM JCUCTBHS B COOTBETCTBUU
C U3MCHSIOLEUCS CUTYalUEH;

3) yMeHHE CaMOCTOSITEJIbHO NPUHMMATh PELIEHUS, NPOBOAWUTH aHAJIU3 CBOEH JESITEIBHOCTH,
IPUMEHSTH Pa3JINYHbIE METO/IbI [I03HAHMS,

4) BnajieHuEe HaBbIKaMH [M03HABATEIbHOM, y4eOHO-UCCIEI0BATEILCKOM U MPOEKTHOU IS TEIbHOCTH;



5) dopMupoBaHHWE TMOHATUHHOTO ammapara, YMEHHUs CO3[aBaTh O0OOOIIEHUs, yCTaHABINBATH
aHAJIOTUH, KJIACCU(DUIIMPOBATh, CAaMOCTOSATEIBHO BBIOMPATh OCHOBAHUS W KPUTEPUU IS
KJ1accu(UKaInH;

6) yMEeHHE yCTaHaBJIMBaThb MPUUYMHHO-CJIEACTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE PACCyKIEHUE,
YMO3aKJI0YeHUE (MHIYKTUBHOE, IEJyKTUBHOE U 110 AaHAJIOTUHN) U JI€TaTh BBIBOJIBI;

7)  dopMupoBaHHME  KOMIETEHTHOCTH B  O0JIACTM  HUCHOJB30BaHMS  HMH(OPMAIMOHHO-
KOMMYHHUKAIlMOHHBIX TEXHOJIOTHIA;

8) yMeHue BHUAETh MAaTEMaTHYECKYIO 3a/Jadyy B KOHTEKCTE MPOOJIEMHON CHUTyallMd B JPYTHX
JTUCIUIUINHAX, B OKPY>KAIOIIEeH KU3HH;

9) yMeHHe caMOCTOSITEIbHO OCYHIECTBIISTh MOMCK B PA3NIMYHBIX HUCTOYHUKAX, OTOOpP, aHAIM3,
CHUCTEMAaTHU3aIMIO U KiIacCUuUKaAMI0 HHPOpMALIMK, HEOOXOAUMOM ISl pElICHUsI MaTEMaTUYECKUX
npo0sieM, IpeiCTaBIsATh €€ B MOHATHOW (opMe; MPUHUMATh pELIEHUE B YCIOBUSIX HEMOJIHOM MU
M30BITOYHOW, TOYHOM WM BEpPOSTHOCTHOM HWH(pOpMAIMU; KPUTUYECKH OICHUBATh U
HMHTEPIPETUPOBATH HH(POPMAITHIO, TTOTYYAEMYIO U3 Pa3INYHBIX HCTOYHHUKOB;

10) ymeHHe UCIOIB30BAaTh MATEMATUYECKHUE CPEJCTBA HAMIAIHOCTH (TpaduKu, TaOIHIIbI, CXEMBI U
Ap.) A7 WLTIOCTPALMi, MHTEPIPETALY, apTyMEHTAIIUH;

11) ymeHue BbIABUTaTh TMIOTE3bI IPU PELIEHUH 331a41, IOHUMAaTh HEOOXOIMMOCTh X ITPOBEPKH;
12) noHnMaHue CYyITHOCTH aNITOPUTMUYECKUX MPETUCAaHUI U YMEHHE JeHCTBOBATh B COOTBETCTBHUHU
C TMPEJUIOKEHHBIM aJITOPUTMOM.

IIpeomemmuvie pesyrbmamai:

1) oco3HaHue 3HaUEHUS MaTEMAaTUKU B IOBCETHEBHOM KU3HH YEIOBEKa;

2) npeAcTaBiIeHHE O MaTEMAaTUYECKON HayKe Kak cepe MaTeMaTHuIecKon AeATeIbHOCTH, 00 3Tanax
e€ pa3BUTHs, O €€ 3HAUYMMOCTH AJI Pa3BUTHs LIMBUIN3ALINH;

3) yMeHUEe ONMMCHIBAThH SIBJICHUS pEalbHOrO MHpa Ha MaTEMaTHYECKOM S3bIKE; MPEACTaBIIEHUE O
MaTEMaTUYECKUX MOHATHIX M MAaTEMaTHYECKUX MOJENSIX KaK O BaKHEMIIEM HMHCTPYMEHTApUH,
MO3BOJISIFOIIEM OMUCHIBATh U U3y4aTh Pa3HbIE MIPOLIECCHI U SIBICHMUS;

4) npencraBineHrue 00 OCHOBHBIX MOHATHUSX, UJEAX U METOaX T€OMETPHH;

5) BlageHuWe METOAAMM J0KAa3aTelIbCTB MU AJITOPUTMAMHU PELIEHUS; YMEHUE HX HPUMEHSTb,
IIPOBOJUTH J10KA3aTENIbHBIE PACCY/KICHUS B XO/I€ PELLEHUS 3a/1a4;

6) IpaKTUYECKH 3HAYMMbIE MaTEMaTHUYECKUE YMEHUS U HABBIKH, CIOCOOHOCTh MX MPUMEHEHUS K
PELICHUI0 MAaTEMaTUYECKUX U HEMATEMaTUYECKUX 3aJ]1a4; BJIAJICHUE HABBIKAMHU HCIIOJIb30BaHUS
KOMIIBIOTEPHBIX IPOrPAMM IIPH PELIEHUU MaTEMaTHUYECKHUX 3a]1a4.

I[Inanupyemblie pe3yabrathl 00yyenusi reomerpun B 10-11 kiaccax
Buinycknux nayuumcs:

* ONEpPHPOBATH TMOHSATHUSAMH: TOYKA, MpPSIMas, IUIOCKOCTh B TPOCTPAHCTBE, MapauIebHOCTh H
MEPIICHANKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH;

* pacmo3HaBaTb OCHOBHBIE€ BHUJbl MHOTOTPAaHHUKOB (TpuM3Ma, MUPaMUZa, TMPSMOYTOIbHBIHI
napajuienenumnes, Kyo);

* 1300pakaTb reoMeTpUIecKre (PUrypsl C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;

* U3BJIEKaTh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, IPEJICTAaBICHHYIO Ha
yeprexax;



* mpuMeHsATh TeopeMmy [ludaropa mpu BHUKUCICHUH 3JIEMEHTOB CTEPEOMETPUYECCKUX (PUTYp; *
HAaXOJUTh OOBEMBI M IUIOMIATU TMOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C MPUMEHEHUEM
hopmya;

* pacno3HaBaTh TeJia BpallleHHs: KOHYC, WIMHIP, cPepy U map;

* BBIUUCIATh O0BEMBI U TUIOLIAU TOBEPXHOCTEH MPOCTEHIITUX MHOTOIPAHHUKOB U TEJ BpPAIICHUs C
MOMOIIBIO HOPMYIT;

* ONIEPUPOBATH MOHSATUEM «IECKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBEN;

* HAXOJUTh KOOPJAUHATHI BEPIIUH Ky0a U MPsIMOYTOILHOTO Napalie/IeUIe 1a;

* HaXOJUTh MPUMEPHl MAaTEeMATHUYECKUX OTKPBITHI U WX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMUPHOW UCTOPHUEM;

* IOHUMATh POJb MATEMATHKHU B pa3BuTuu Poccun.

B nosceonesnoii srcusnu u npu uzyuenuu Opyeux npeomemos:

* COOTHOCHUTH a0OCTpaKTHBIE TEOMETPUUYECKUE TOHATUS U (PAKThI C pPEaTbHBIMH >KU3HEHHBIMU
00BEKTAMHU U CUTYaILIUSIMH;

* HCIOJB30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (GUTYp Ui pElIeHus 3anad
MPAKTUYECKOTO COAECPKAHUS;

* COOTHOCUTH IUIONIA/IA TOBEPXHOCTEH TEJ OJJMHAKOBOM (POPMBI M Pa3IMYHOrO pa3Mepa;

* OLEHMBaTh (OPMY IMPaBWIBHOTO MHOTOIpAaHHUKA IOCJE CIHJIOB, CPE30B U T. I. (ONpEenelsiTh
KOJINYECTBO BEPIINH, pEOEp U rpaHeil MoJy4eHHBIX MHOTOI'PAaHHHUKOB).
Buinycknux nomyuum 603mMoiCHOCMb HAYYUMbCA:

* IPUMEHATH JJISl PELICHHs 3a/1a4 reoMeTprueckue (akThl, €CIIM yCIOBHs MPUMEHEHUS 3aJaHbl B
aBHOU (hopme;

* pelaTh 33a4d Ha HaX0XKJIEHUE T€OMETPUUECKUX BETMYMH MO 00pa3am Uil ajJropuTrMam;

* IeNIaTh IJIOCKUE (BBIHOCHBIE) YEPTEKH U3 PUCYHKOB 00bEMHBIX (UTYP, B TOM YUCIIE PUCOBATH BU]L
CBEpXY, COOKY, CTPOUTH CEYEHHUS] MHOTOTPAaHHUKOB;

* W3BJIEKAaTh, HHTEPIPETUPOBATH U MPEOOPa30BbIBATh HH(OPMAIIUIO O TEOMETPUUYECKUX (hurypax,
MpE/ICTaBICHHYIO Ha YepPTexKax;

* NPUMEHATh reomMeTpuyeckue (akTbl AN pelIeHUs 3a7ady, B TOM YHCIE MpPearnoiararouimux
HECKOJIBKO 11arOB PEIICHHUS;

* OIIUCHIBATh B3aMMHOE PACIIOJIOKEHHE MPSAMBIX U TJIOCKOCTEH B IPOCTPAHCTBE;

* popmynupoBaTh CBOMCTBA U pU3HAKU (QUTYD;

* TOKa3bIBaTh T€OMETPUYECKHE YTBEPXKICHUS;

* 33/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKApPTOBOM cucTeMe KOOPIMHAT;

* BIAJETh CTAHJAPTHOW KiacCU(UKAIMEeH MPOCTPAHCTBEHHBIX GUryp (MUpaMuibl, MPHU3MBI,
napaiyIesIeUIE bl );

* FICTIOJIH30BATh CBOMCTBA F€OMETPUUYECKUX (QUTYp TS PEIICHHs 3aa4 MPAKTUIECKOTO XapaKTrepa
Y 3a/1a4 U3 JIpyrux objacrei 3HAaHUH;

* pemaTh MpoCTEHIINe 3a]]a4i BBEICHUEM BEKTOPHOTro Oasuca.

Conepxanne kypca reomerpun 10-11 kaaccon



Conepxxanne kypca reomerpuun B 10—I11 kiaccax mpeAcTaBieHO B BUJIE CIEAYIOLIUX
coJiep:katenbHbIX pasnenoB: «IlapajienbHocTh B npocTpaHcTBe», «llepneHanky/asipHOCTh B
npocTpaHcTBe», « MHOrorpanHukm», «KoopamHaTtsl U BeKTOpPbI B NpOCTpaHcTBe», «Tena
BpaueHus», «0O0bémsl Teu. [lnomans cepbi», «I'eomeTpusi B HCTOPHYECKOM Pa3BUTHI.

B paznene «IlapajielbHOCTh B MPOCTPAHCTBE» BBOJIUTCS IMOHSATHE MapajlieIbHOCTU
OpsIMOM M IUIOCKOCTH, KOTOpPOE CIYKUT (YHIAaMEHTOM THMOKOro W MOIIHOIO armapara,
HCIOJIb3yEMOT'0 B PEIIEHUH T€OMETPUYECKUX 3a/1a4.

B 3apaun uzydyenus paznena «llepneHIuKyaIsipHOCTh B IPOCTPAHCTBE» BXOIUT Pa3BUTHE
YMEHUS pelaTh 3a7a4d paloHaIbHBIMU METOJAMH, BHOCUTh HEOOXOIUMbIE KOPPEKTHUBBI B X0OJ1€
pelIeHUs 3a/1a4u.

Oco0eHHOCTBIO pa3zena « MHOrorpaHHMKW SBJISETCS TO, YTO MaTepuail JaHHOTO pa3zelia
HOCHUT TNPUKIATHOW XapaKTep M YYUTHIBAET B3aUMOCBA3b CHUCTEMbl HAYYHBIX 3HAHUUW U METOAa
MO3HAHUS — MAaTEMaTHYECKOTO MOJECIUPOBAHUS, O00JalaeT MIMPOKUMU BO3MOXKHOCTSAMH IS
pPa3BUTHS AJTOPUTMHUYECKOI'O MBIIIJIEHUS, OOECIEUYUBAECT OMNBIT MPOIYKTUBHON [€ATEIbHOCTH,
oOecrneynBaroNnuil pa3BUTHE MOTHUBAIIMU K O0OYYEHUIO U UHTEIJIEKTA.

Paznen «KoopauHaThl H BEKTOPbI B MPOCTPAHCTBE» PACIIUPSICT MOHATUS, U3yUYECHHBIE B
Kypce TeoMeTpun 7—9 KJIaccoB, a TAaKXKe METOAbl McciaenaoBaHusA. Llenpro M3ydeHHs NTaHHOTO
pasnena sBisieTcss (HOPMHpPOBAHUE YMEHHUS MPUMEHITh KOOPAWHATHBIM METOJ JiS pelIeHUs
Pa3IUYHBIX TEOMETPUUYECKUX 3a]a4.

Matepuan pasznena «Tena BpameHHsD» CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSITENIBHOCTU B
OpraHHU3aIy U MIPOBEJICHUH HUCCIIEIOBAHHI, BOOOPa)KEHUS U TBOPUECKUX CIIOCOOHOCTEH ydaIuxcsi.

Marepuan pazgena «O0bémbl Ted. I[lnomanb chepb» GopmMupyer mpeacraBieHus o0
O0IIMX MJEeSX W METO/JaX MaTeMaTHMYeCKOro aHaiu3a U reomerpuu. Llenb m3ydenus pasnena —
IIPUMEHEHNE MaTEMAaTUYECKOTO anlapaTa Jjsl pelIeHUs] MaTEMaTHYECKUX U MPAKTUYECKUX 3ajad, a
TaK)Ke I JOKa3aTeIbCTBA Psiia TEOPEM.

Paznen «Il'eoMeTpusi B HCTOPHYECKOM Pa3BUTHM» IO03BOJIIET CPOPMHPOBATH
MPEICTAaBIEHUE O KYJIbTYPHBIX M HCTOPUYECKHUX (PaKTOpaX CTAHOBIICHUS MAaTeMaTUKU KaK HayKH, O
LEHHOCTH MAaTeMaTUYECKUX 3HAHUW U UX MPUMEHEHHH B COBPEMEHHOM MHpE, O CBA3U HAy4YHOI'O
3HAHMSI U LIEHHOCTHBIX YCTAHOBOK.

IlepeyeHnb ¥ Ha3BaHUeE Pa3/1eIoB U TEM Kypca
IloBTOpEHHe.

Pemienne 3aa4 ¢ mpMEeHEHUEM CBOMCTB (DUTYp Ha INIOCKOCTHU. 3a/1auyl Ha JJOKA3aTeJIbCTBO
U IIOCTPOEHHE KOHTPIpPUMEpOB. Mcnonp3oBaHuEe B 3ajadax NPOCTEUINNX JIOTUYECKUX IIPaBUIL.
Pemenne 3amad ¢ MCIOIB30BAHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOLICHUH B IPSAMOYIOJBHBIX
TpeyrojibHUKaX, (aKTOB, CBSI3aHHBIX C YETHIPEXYTOIbHUKAMU. Pelienue 3a1au ¢ UCTOIb30BaHUEM
(bakTOB, CBSI3aHHBIX C OKPYXHOCTSAMU. Perienne 3a1a4y Ha U3MEPEHHsI Ha TUIOCKOCTH, BHIYHUCIICHHE
IUIMH U Iuioniaiei. Penienue 3aaa4d ¢ MCIOIb30BaHUEM METO/1a KOOPIUHAT.

Harnsinnas crepeomerpus

®durypsl 1 ux n300paxeHus (MPSAMOYTOJIBHBIN Napaenenunea, Kyo, nupaMuaa, npu3ma,
KOHYC, LIUIUHApP, cdepa). OCHOBHbIE MOHATHUS CTEPEOMETPUU U UX cBoiicTBa. CeueHus kyba u
terpasapa. Touka, npsmas U INIOCKOCTh B IIPOCTPAHCTBE, AaKCUOMBI CTEPEOMETPUU U CIICICTBUS U3
HUX. B3anMHOE pacrosnoxeHue npsMbIX U IUIOCKOCTER B MpocTpaHCTBe. [lapamnenbHoCTh MPsAMBIX



M TUIOCKOCTEH B mpocTpaHcTBe. I300pakeHHe MPOCTEHIINX MPOCTPAaHCTBEHHBIX (Uryp Ha
IIJIOCKOCTH.

ITapanieJbHOCTH M NEPIEHAUKYJISPHOCTD B IPOCTPAHCTBE.

Paccrostnuss  Mexnay  ¢urypamMu B IOPOCTpPAHCTBE. YTIbl B IPOCTPAHCTBE.
[lepneHaukynsipHOCTh TPsIMBIX M TUIockocTed. [lpoekuuns ¢urypsl Ha T1uiockocTh. [lpu3Haku
MEPIEHIUKYIIIPHOCTH IPSIMBIX U IUIOCKOCTEN B IPOCTpaHCTBE. Teopema 0 TpEX NMEpPIEHINKYIIAPaAX.

MHororpaHHuKH

[Mapannenenumnen. CBoiicTBa MpsMOYroyibHOTO Hapasuienenumnena. Teopema I[ludaropa B
npoctpanctee. [Ipusma m nupamupa. IlpaBunpHas nupamuzaa v npaBWibHAs npusMma. IIpsamas
nupamMuaa. DIEeMEeHThl Mpu3Mbl U upamuabl. [IpocTeiiimme koMOMHAIMY MHOTOTPAaHHUKOB M TEJ
BpaleHus. Beruncnenue 37eMeHTOB POCTPAHCTBEHHBIX QuUryp (péopa, AMaroHaiu, yribl).

Tesia Bpamenust

[unuanap, konyc, chepa u map. OCHOBHBIE CBOICTBA MPSMOTO KPYroBOTO HWJIMHJPA,
NpsIMOTO KPYroBOro KoHyca. M3o0paxeHue Ten BpaieHuss Ha Iwiockoctu. llpencraBienue o6
yceu€HHOM KOHYCE, CeUCHUAX KOHYyca (MapauieTbHbIX OCHOBAHUIO U MPOXOISIINX Yepe3 BEPIINHY),
CEUCHMAX IWIMHIpa (MapajielbHO W TEPIeHIUKYJISIPHO OCH), CeYeHMsX Iapa. Pa3Eéprka
HUJIUHIPA U KOHYCA.

O0béMBI TeJI.

[Tnomans cdepsl [Moustue 06 06BEMe. OOBEM TUPaMUIBI U KOHYCA, IPU3MBI U TATUHIPA.
O6bémM mapa. IlapamienbHOCTh U NMEPHEHAUKYISAPHOCTh B IpocTpaHcTBE MHororpanHuku Tena
Bpamienust O0bsEmbI Ted. [Tnomans cdepsrl. [TlogoOGubIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY
IUIOUIAASIMU TIOBEPXHOCTEH M 00bEMamMH MOoJ0O0HBIX Ten. Ilnomaabs MOBEpXHOCTH MPaBUIIbHOMN
MMAPAMUIBl U IPAMOMN ITpU3MbL. [lomane MOBEPXHOCTH MPSAMOrO KPYyroBOro HHWJIMHAPA, IPSIMOIO
KpYTroBOI'0 KOHyCa U ILIapa.

KoopauHaThl 1 BEKTOPHI B IPOCTPAHCTBE.

JIBM>KEeHHsT B IIPOCTPAHCTBE: MAapAJUICIbHBIM IEPEHOC, LEHTpPaJlbHasi CUMMETPHS,
CUMMETpHUS OTHOCUTEIBHO IIOCKOCTH, MOBOPOT. CBoicTBA JBMKEHUH. [IpriMeHeHne NBUXKEHMIA
IIpU pELIeHUM 3a1ad. BekTopbl m KoopauHaTel B mpocTtpaHcTBe. CymMMa BEKTOPOB, YMHOYKEHHE
BEKTOpA Ha YUCII0, YTOJI MEXKy BekTopamu. KosmmHeapHbie U KoMIUIaHapHbIe BEKTOphI. CKaIsipHOE
IIPOU3BENICHNE BEKTOPOB. Teopema 0 pas3ioKEHHH BEKTOPA MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
CkanspHoe IpOU3BE/ICHUE BEKTOPOB B KOOpAMHATaX. [[puMeHeHrne BEeKTOpOB NpH PEIICHUH 3a7a4
Ha HaXOXJIEHUE PACCTOSIHUH, ITTUH, TIIoaAeil 1 00bEMOB. Y paBHEHUE TNIOCKOCTH B TPOCTPAHCTBE.
VYpaBHenue ceprl B mpoctpaHcTBe. DopMyna /Ui BEIYUCICHUS PACCTOSHUS MEXIY TOUYKaMH B
nmpoctpancTBe. KoopaAnHATHI M BEKTOPBI B IPOCTPAHCTBE.

I'eomeTpusn 10 knacce (68 yacoB, 2 yaca B HeJ1eJI10)



< Conep:xxanue yueOHOTro Koa- | XapakTepucTHKAa OCHOBHBIX Hara
& g MaTepuaJa BO BU/I0B JeSTeJIbHOCTH npoBeeH
z = 4acos YYeHHUKa ust
T = (Ha ypoBHe Y4eGHbIX
a neficTBMii)
Iloemopenue Kypca zeomempuu 7- 9 v
Knacca
BBeeHue B cTepeoMeTpHIo 8
1. OcHOBHbBIE TTOHSTHS 2 [lepeuncnsate OCHOBHBIE
CTepeoMeTpUU. AKCHOMBI MIOHATHS CTEPEOMETPHH.
CTEPEOMETPUHU OnuceiBath OCHOBHBIE
2. CrnenctBus U3 akCUOM 1 HIOHSTHS CTEpPEOMETPUH
CTepEOMETPUU (Touka, mpsiMasi, IMJIOCKOCTb).
3. ITpocTpaHCTBEHHBIE (PUTYpHI. 4 OmnuceiBaTh BO3MOXKHBIE
HavanbHble mpencTaBieHus o CHOCOOBI PacooKeHUs
MHOTOTpaHHUKaX TOYEK, IPSIMBIX U IJIOCKOCTEMN
Kontponsnas padora Ne 1 1 B MPOCTPAHCTBE.
DopMyIMpPOBATH AKCHOMBI
crepeomeTpun. Pa3bsicHATh U
WUTIOCTPUPOBATh  aKCHOMBL.
DopMynupoBaTh "
JOKa3blBaTh  TEOPEMBl  —
CJIEJICTBUS u3 aKCHOM.
dopMynupOBaTh CIIOCOOBI
3a/laHus IUIOCKOCTH B
npoctpancTe. Ilepeuncnsateb
U ONHUCHhIBAaTH  OCHOBHBIE
AJNIEMEHTHl MHOTOTPaHHUKOB:
pé€Opa, BEpIIMHBI, TpaHHU.
OnuckIiBaTh BUIBI
MHOTOTPaHHUKOB (ITUpamMuaa,
TeTpas’p, npu3Ma,
IIPSAMOYTOJIbHBIN
napajuienenumnesn, Ky0), a
TaKKe ux AJIEMEHTHI
(ocHOBaHUs, OOKOBBIE T'paHU,
p€bpa ocHOBaHHs, OOKOBBIC
pé6pa). Pemarp 3amaum Ha
IIOCTPOCHUE CEUCHUU
MHOTOTPaHHUKOB
IIapajjieJibHOCTH B IPOCTPAHCTBE 14
4. B3aumHoe pacnonioxxeHue 3 OnuceiBath BO3MOXHbBIE
JIBYX MPSAMBIX B IPOCTPAHCTBE CHocOOBI ~ PACIIONIOKEHUSI B
5. [TapannensHOCTH IPAMOU U 4 IIPOCTPAHCTBE: IBYX IPSAMBIX,
TJI0CKOCTH OpsIMOM M TUIOCKOCTH, IBYX
6. [TapauiesbHOCTD MIIOCKOCTEN 3 wiockoctel. opmynnpoBarTh




[IpeoGpazoBanue Guryp B
npoctpancTse. [lapanmnensHoe
POCKTHPOBAHHE

KonTpoasnas padora Ne 2

OIpE/ENICHUs: MapaIeIbHbIX
NPSIMBIX, CKPEIIMBAIOIIMXCS
IPSIMBIX, napajuieJIbHbIX
psIMOM u IIJIOCKOCTH,
MapaJIEAbHbIX  IUIOCKOCTEH,
npeoOpa3oBaHUe JIBUIKEHUS,
burypsl, CUMMETPUYHON
OTHOCHUTEJIBHO TOYKH, PaBHBIX
¢uryp, npeoOopa3oBaHUs
no1oous. Pa3bsacHATH
MOHSTHSL: npeoOpa3oBaHue
¢uryp, MapajuIeIbHbIN
IIEPEHOC, napajuieJIbHOe
IIPOEKTUPOBAHUE,

napajienibHass  mpoekuust  (
HU300pakeHuE) (burypsl.
DopMyIHpOBaTh CBOMCTBA
napaijieIbHOTO

MIPOEKTUPOBAHUSI.

®opMynupOBaTh u
JIOKa3bIBaTh MIPU3HAKHU:
napajijieIbHOCTU JIBYX
PSIMBIX, napajuieIbHOCTH
npsMoit u IIJIOCKOCTH,
napajyiebHOCTH JIBYX
miockocteil. dopmynnupoBarth
U JOKa3bIBaThb  CBOMCTBA:
napajuieIbHbIX MPSIMBIX,
NapaJUIeIbHbIX  IUIOCKOCTEM.
Pemarts 3aJ1a49u Ha
IIOCTPOCHUE CEUCHUI
MHOTOTPAaHHUKOB, a TaKke
IOCTPOCHHE  HM300paKeHUi

¢uryp

[HepnieHAUKYJISAPHOCTH B

npocT

AHCTBC

25

8.

Yroa Mexay NpsMbIMU B
IIPOCTPAHCTBE

9.

[leprieHIUKYIAPHOCTH
IIPSIMOM U IJIIOCKOCTH

10.

IleprieHIUKYJIISIp M HAKJIOHHAs

w

11.

Teopema o Tpéx
MEPIEHANKYISApax

12.

Yron Mexay npsiMou U
IJIOCKOCTBIO

Kontponbshast pabora Ne 3

[

13.

JIByrpanHbii yromia. Yromn
MEXIY JBYMsI INIOCKOCTSIMU

dopMynupoBaTh
ONpENENeHUs: yriaa MexIy
NIEPECEKAIOIUMUCS
OpsIMBIMU; ~ yIJIa
CKpELIMBAIOIIUMUCS
IPSIMBIMU;
NEPHEHIUKYISIPHOU
IUVIOCKOCTH;  yrjaa  MEeXIy
IPSIMOM U IUIOCKOCTBIO; YIUIa
MEXIYy ABYMS IIJIOCKOCTSIMH;
MIEPIECHANKYJIIPHBIX
IUIOCKOCTEH;

MEXIY

IIpAMOH,

TOYEK,




14.

[lepnieHquKysspHBIE
IIJIOCKOCTH

15.

[Lnowmaae opTOroHaNIbHOM
MPOEKIIMY MHOTOYTOJIbHUKA

KontponpHas padora Ne 4

CUMMCTPHUYHBIX
OTHOCHUTCIIBHO IIJTIOCKOCTH,
¢uryp, CUMMETPHUYHBIX

OTHOCHUTEIIBHO IIJIOCKOCTH;
paccTostHus  OT TOYKH IO
burypsl;  paccTosHHUs  OT
MpAMOM 10 NapauIeIbHOU €
IIJIOCKOCTH; paccTostHuA
MEXIY NapajyieIbHbIMU
IJIOCKOCTSIMU; o0urero
MEPIICHANKYJIISApA JIBYX
CKPEIIMBAOIIUXCA MPSIMBIX.

OnuceiBaTh MOHATHUSA:
NEePHEHANKYISP, HAKJIOHHAas,
OCHOBAaHHME NEPHEHANKYISPA,

OCHOBaHHE HaKJIOHHOM,
HPOEKIUS HaKJIOHHOM,
OpTOrOHAJIbHAsS MPOEKIIUS
(Gurypsl, paccTossHuE MEXIY
CKpELUBAIOLTIMHUCS

OPSMBIMH, 3epKajbHas
CUMMETpUS, JIBYTpaHHBII

yroji, TpaHb JBYTPAHHOTO
yria, pedpo  JABYTPaHHOTO

yria, JIMHEWHBIN yroJ
JBYTPaHHOTO yria.
DopmMyIUpOBaThH u
JIOKA3bIBATh MIPU3HAKU:
NEPHEHAUKYISIPHOCTH

pAMOU u ILUIOCKOCTH,

MEPIEeHANKYIIPHOCTH  JBYX
miockoctel. dopmynnpoBarth
M JOKa3bIBaThb  CBOMCTBA:
MEePIICHANKYIISPHBIX MPSIMBIX;
NPSMBIX, TEPIECHANKYJISIPHBIX
TUIOCKOCTH;
NEePHEHIUKYISPHBIX
wiockoctel. opmynnpoBarTh
U JIOKa3bIBaTb TEOPEMBI: O
NePHEHANKYISIPEe u
HAKJIOHHOM, MPOBEIEHHBIX U3
OJIHOM  TOYKH; 0 TPEX
nepreHANKYIsIpax; 0
MJIOIAIN OPTOTrOHAJIBHOM
MPOEKIUU BBIITYKJIOTO
MHOTOYTOJIbHHKA. Pemate
3aJa4d Ha JI0Ka3aTeJbCTBO, a
TAaKK€  BBIYUCIICHHE:  YIJla
MEXKTy NPSIMBIMU, YTJ1a MEX]Y




IIPSIMOM M IUIOCKOCTBIO, YIUIa
MEXIY IIJIOCKOCTSIMU,
paccTossHUs OT TOYKH [0
MIPSIMOM, PACCTOSIHUS OT TOYKH
IO IUIOCKOCTH, PAaCCTOSHUSA
MEXIY  CKpPEUIMBAIOIIUMUCS
IPSIMBIMHU, PACCTOSHUS MEXKIY
NapajuIeIbHBIMU

IJIOCKOCTSIMH, ILJIOIIA N
OpPTOTrOHAJILHOM IIPOEKIINH
BBIITYKJIOT'O MHOTOYTOJIbHHAKA

MHOrorpaHHuKH 11

16. [Tpusma 3 OnuceIBaTh MTOHSTHSA:

17. [Tapannenenunen 3 reOMETPUYECKOE TEJI0,

18. [Tupamuia 2 coceHue rpaHu

19 VYceu€nnas nupamMmia 2 MHOI'OT'paHHUKa, IUIOCKUU

Kontponnnas padbora Ne 5 1 yroia MHOTOTpaHHHKa,

JIBYTPaHHBIN yIoma
MHOTOTpaHHUKa, MJI0IIA/1b
MOBEPXHOCTH
MHOTOTpaHHUKa,
JTMaroHaJIbHOE CEUCHHE
IPU3MBbI,  [POTUBOJIEKAIIIHE
rpaHu napajuieyenuiena,
JTMaroHaJIbHOE CEUCHHE
IPU3MBbI u MUpaMU/IbI,
yceu€HHas nmupamua.
dopMynupoBaTh
ONpeAeICHUS:
MHOTOTPaHHUKA, BBIIIYKJIOTO
MHOTOTpaHHUKa, MIPU3MBI,

IPSIMOM MTPU3MBI, IPABUILHOU
IIPU3MBI, IapajuleNICNIUIICAA,
UPAMM/IBI, MIPaBUJILHOU
MpaMubl, IIPaBUIIBHOTO
TeTpal’Apa, BBICOTHI IPU3MBI,
BBICOTBI IMPAMUJBI, BBICOTHI
yCEUEHHOU MAPAMUBI,
anogembl MPaBUWIbHON
nupamuael. DopmynnpoBartsb
U JI0Ka3bIBaTb TEOPEMBL: O

[UIOIIATH OOKOBOH
MIOBEPXHOCTH PSIMOM
IPU3MBI, 0 JIUaroHaIAX

napauiesenuIen1a, O KBaapare
JIMAaroHai  MPSIMOYTOJIBHOTO
napaJuIesIeHIe/1a, O IUTOMa I
O60KOBOM MOBEPXHOCTH
IpPaBHJIBHOW MUPAMHIBI, O




[UIOIIA A OOKOBOM

IIOBEPXHOCTHU IIPaBWJIBHOU
YCEUEHHOU UpaMUIBbI.
Pemartnb 3aJ1a49u Ha
JOKa3aTelabCTBO, a  TakKxke
BBIUMCJIICHHE: 3JIEMEHTOB
IIPU3MBI u MUpaMu/Ibl,
IUTOIIAAM IMOJHOU U OOKOBOM
IIOBEPXHOCTH  MPU3MBI U
MUPaAMUIBI
O6o0menue u 1
cucTeMaTH3alus 3HaHUI
y4yanuxcs
YpaxHeHus s 1
noBTOpeHus Kypca 10 kiacca
HroroBas KOHTpOJIbHAS 1
pabota
I'eomeTpus 11 kaacc (68 yacos, 2 yaca B He/peJ110)
Ne Tema ypoka TpeboBaHue K ypOBHIO YCBOECHUS [ara
ypoKa Marepuaia
1_ HeKapTOBLI KOOpHI/IHaTBI TOYUKHU OI’Iquleamb TIOHATUSA. HpﬂMOyFOHBHaﬂ cucrema
B IPOCTPAHCTBE KOOpPJUHAT B IIPOCTPAHCTBE, KOOPAUHATHI
TOYKH, BeKTOp, COHaHpaBHeHHBIe nu
2. [[eKapTOBLI KOOpL[I/IHaTBI TOYKHU HpOTI/IBOHOJ'IO)f(HO HalpaBJICHHbIC BEKTOPHI,
B HpOCTpaHCTBe NnapajieJibHbIM IEPEHOC HAa BEKTOP, CyMMa
BEKTOPOB, TOMOTETHS C KO DUITHEHTOM,
3. Bexrops! B mpocTpaHcTBE PABHEIM i, yrol MEHILY BeKTOp ?MH'
Dopmynuposams ONpPENEICHUS: KOJUTMHEAPHBIX
BCKTOPOB, PAaBHBIX BEKTOPOB, Pa3HOCTU
4. BeKTOpBI B HpOCTpaHCTBe BCKTOiOB, f[pOTI/IBOHOHO)iHBI)f)BeKTOpOB,
5. CIIOWKCHIC 1 BLIGNTARNC IIPOU3BENICHUS] BEKTOPA U YHCJIA, CKAJIIPHOTO
MPOM3BEIECHHS IBYX BEKTOPOB,
BeKTOPOB reOMETPUICCKOTO MECTa TOYCK, 6I/ICCCKTpI/Ica
JABYI'PAHHOT'O yTJIa, YpaBHCHUSA (1)I/Il"prI.
6. Crnoxenue u BoIMATAHAE Hoxasvisams HOpMyIIbI: PACCTOSHUS MEXKIY
BCKTOPOB JBYMs TOYKaMH (c 3a1aHHBIMHA KOOpL[I/IHaTaMI/I),
KOOPpAUHAT CEPECAUHBI OTPE3Ka, KOOPAUHAT
7. YMHOK€EHHE BEKTOpa Ha YUCIIO. CYMMBI U Pa3HOCTH BEKTOPOB, CKaJIIPHOT'O
T'omoTeTHnsa MIPOMU3BEACHUS IBYX BEKTOPOB, IS BRIYUCIICHUS
KOCI/IHyca yrna Me)K)Iy ABYMsI HeHyHeBLIMI/I
8. YMHOXEHHE BEeKTOpa HA YHCIIO. | BEKTOPaMH.
I'omoTetus
Dopmynuposams u 00KA3b16aMb TEOPEMBI: O
9. YMHOXEHHE BEeKTOpa Ha YHUCIIO. KOOp/HHATAX BEKTOPA (IIpH 3aAAHHEIX
KOOpJMHATAX €ro Hadaia u KOHIA), O
T'omorerns KOJUIMHEAPHBIX BEKTOPAX, O CKAIIPHOM
MPOW3BEICHUY ABYX MEPIIEHANKYIISIPHBIX
10. CxkansipHoe Mpou3BeICHUE

BEKTOPOB

BEKTOpPOB, 0 'MT, paBHOY1aN€HHBIX OT KOHIIOB
oTpeska, o 'MT, npuHaanexammx




11. CkansipHoe Mpou3BeICHUE JIBYT'PaHHOMY YTIy ¥ PaBHOYJAJIEHHBIX OT €T
BEKTOPOB rpaHei, 00 ypaBHEHHUH IIOCKOCTH, O BEKTOpE,
HNEepIEHAUKYJIIPHOM JTaHHOH MIOCKOCTH.
12. CkansipHoe Mpou3BeICHUE
BCKTOpPOB IIpumensamo U3y4eHHbIE ONIPEACICHUS,
13 T EOMETPIUECKOE MECTO TOTeK TEOpeMBbl ¥ (POPMYJIBI K PELICHUIO 3a71ad.
MPOCTPAHCTBA. Y paBHEHHUE
IIIIOCKOCTH
14. I'eomeTpuueckoe MECTO TOUYEK
MPOCTPAHCTBA. Y PABHEHUE
IIIIOCKOCTH
15. I'eomeTpuueckoe MECTO TOUYEK
MPOCTPAHCTBA. Y PABHEHUE
IIJIOCKOCTH
16. KouTpoJibHasi padora Ne 1 mo
TEME «KOOp}IHHaTLI u
BEKTOPLI B IIPOCTPAHCTBE»
17. AHanu3 KOHTPOJILHOH pabOTHI. Onucvigamy NOHATHA: LUIMHADP, O0KOBast
Llwusap TIOBEPXHOCTh I_\I'I/IJ'II/IHZ[pa, HUOBOpOT ¢burypst
BOKPYT IIPSMOH HA TaHHBIN YTOJI, TEJIO
18. Llwusap BpAIIEHHs, OCEBOE CCUCHNE IMITMHIPA,
pa3BEpTKa LUIMHAPA, OOKOBas IOBEPXHOCTh
19. Luusmap KOHYyca, oceB?e cerieHHe KOHyca,“pa3BépTKa
KOHYycCa, YCeYEHHBIH KOHYC, yCeUEHHas
20. KoMOUHALMY LMITHHADA 1 MUpaMUia, OMMCAHHAs BOKPYT YCEUEHHOTO
KOHYCa, yCedeHHas MMpaMu/a, BIIUCAHHAS B
IIPpU3MBbI .. o
yceu€HHBIN KOoHYC, purypa kacaercs cepsl.
21. KombOunHauuyn uunispa u Dopmynuposamp onpeeNeHus: TIPU3MBI,
IIPU3MBI BIIMCAHHOW B LWJIMHJD; IPU3MBI, OIIUCAHHOU
OKOJIO IIWJIMHAPA; MUPaMUIbl, BHUCAaHHON B
22. KOHyC KOHYC; MUPaMU/Ibl, OTMCAHHON OKOJIO
KOHYca; cepbl U mmapa, a TakkKe UX
23. KOHyC SJIEMEHTOB; KacaTeJIbHON IJIOCKOCTH K
cdepe; MHOTOTrpaHHUKA, BIMCAHHOTO B
24. KOHyC cdepy; MHOTOIpaHHHKA, OTIMCAHHOTO OKOJIO
cepsl; HWINHAPA, BIUCAHHOTO B cdepy;
25. YcedueHHbIN KOHYC KOHYca, BIIUCAHHOTO B cepy; yceuEHHOro
KOHYcCa, BIUCAHHOTO B chepy; LHIHHIPA,
26. VY ceueHHbIi KOHYC OTIMCAaHHOTO OKOJIO Chephl, KOHYCAa,
OITMCaHHOTO OKOJIO Cepbl; YCEYEHHOTO
27. KomOunanuu xonyca n KOHYCa, OIINCAHHOTO OKOJIO chephbl.
MTAPaAMUIBI Jlokazvieame GOPMYIIBL: ILIOMIATH TOTHON
TIOBEPXHOCTH LIMIIMH/PA, TUIOIa 1 OOKOBOH
28. KomOnnammmu KOHYycCa U ITOBEPXHOCTHU KOHYCA, IUIOIIA T OOKOBOM
ITHPAMH/IBI MTOBEPXHOCTH YCEUEHHOTO KOHYCa.
29, KoMOHHAIHN KOHyCa 1 Dopmynuposams u 00KA3b16aMb TEOPEMBI: 00
ypaBHEHHH cepbl JAHHOTO pajiyca ¢ HIEHTPOM
ITHpaMU b B JJAHHOU TOYKE, O KacaTeJIbHON MIIOCKOCTH K
0 ctepe u e€ cneacTBue.

KonTtpoabHas pa6ora Ne 2 no
Temam «uauuap. Konye.
YceueHHBbIH KOHYC.




KomOuHanmum nuiiaHapa,
KOHYCa H YCE€YeHHOr0 KOHYCa C

MHOTOTrPpaHHHKAMEI.

3L AHau3 KOHTPOJIBHON paboTHI.
Cdepa u map. YpaBHeHHe
cepsl

32. Cdepa u map. YpaBHeHHE
cepsl

33. B3anMHoe pacrosioxeHue
cdepbl U IIIOCKOCTH

34. B3anMHoe pacroioxeHue
cdepsl U IIOCKOCTH

35. B3anMHoe pacroioxeHue
cdepsl U ITOCKOCTH

36. MHOrorpaHHHKH, BIIUCAHHBIE B
cepy

37. MHOrorpaHHHKH, BIIUCAHHEIE B
cepy

38. MHoOTrorpaHHHKH, BIIMCAHHBIC B
chepy

39. MHoOTrOrpaHHUKH, ONTMCAaHHBIC
OKO0JIO cepsl

40. MHoOTrOrpaHHUKH, ONTMCAHHBIC
OKO0JIO cepsl

41 MHoOTrOrpaHHUKH, ONIMCAaHHBIC
OKO0JIO cepsl

42. KomOuHnanmu numHapa u
cdepsl, KOHyca U cepsl

43. KomOuHaIMK [UIMHIpa 1
cdepsl, KOHyca U cepsl

44. KomOuHaI|H HITHHIPA 1
cdepsl, KOHyca U cepsl

45.

KonTtpouabnas padora Ne 3 no
Temam « Cdepa u map.
YpaBHenue chepsol,
KOMOMHAIIUM LIAPA C

IIpumensimy N3y4eHHBIE OIIPECICHUS,
TEopeMBbl ¥ (POPMYJIBI K PELISHUIO 3a1a4




MHOIorpaHHuMKamMu,
HUWJINMHAPOM U KOHYCOM)».

46. AHau3 KOHTPOJIBHON paboTHI.
O6bem Tena. DopMyIIbl IS
BBIUUCIICHUS 00BEMA TPU3MBI

47. O6wem Tema. DopMyiTsl 1ist
BBIUUCIICHHUS 00BEMA TPU3MBI

48. O6mwem Tema. opMyiTsl ist
BBIUUCIICHHUS 00BEMA TPU3MBI

49. DopMyITbl U1 BBIYHACITICHHS
00BEMOB MUPAMHIBI 1
YCEUEHHOW MUPAMUbI

50. DopMyITbl U1 BBIYHACIICHHSI
00BEMOB MUPaAMUJIBI U
YCE€UEHHOW MUPAMUbI

51 DopMyITbl U1 BBIYHACITICHHS
00BEMOB MUPAMUJIBI U
YCEUEHHOW MUPAMUbI

52. DopMyITBI TS BBEIYHACIICHHS
00BEMOB MUpaMUAbI U
YCEYEHHOU NMUPAMHU/IbI

53. DopMyITBI TS BBEIYHACIICHHS
00BEMOB MUpaMUABI U
YCEYEHHOU MUPAMHU/IbI

54. KonTpoabHasi padora Ne 4 nmo
Teme «O0bEMBI
MHOTOTrPAHHUKOBY

55. AHanmm3 KOHTPOJBHOH paboTHI.
OO6BEeMBI TE BpaleHUs

56. OObeMbI TEJ BpaIEHUs

57. OOBeMBI TeJT BpalleHus

58. OOGBEMBI TEJ BpaICHHUS

59. OOGBEMBI TEJ BpaICHHUS

60. [Tnomanp chepb

61.

[Tnomane chepsr

Dopmynuposams onpesenaeHus: 00béma
Tea, TUIOMIaI! TIOBEPXHOCTH IIapa.

Jlokaszvieams GOpMyITEL: 00BEMA TPU3MEL,
00BpEMa IHpaMuIBl, 00bEMa YCEUEHHOM
mupaMuIbl, 00pEMa KoHyca, 00bEMa
yceu€HHOTO KOHyca, 00béMa HUIIHHApA,
o0béMa mapa, miomany chepsl.

IIpumensimp N3y4eHHBIE OIIPECICHUS,
TEopeMBbl ¥ (POPMYJIBI K PELICHUIO 3a71a4




62.

KonTpoabHast padora Ne 5 o
TeMaM «O0bEMBI TeJ
Bpamenus. [Liomans chepony

63.

[ToBTOpenue. Paccrosinue
MEXIy NPSAMBIMU U
IJIOCKOCTSIMU. PaccrosiHue ot
TOYKH J0 NPSIMOH U 10
IUIOCKOCTH

64.

[ToBTOpEHME. YTOI MEKITY
IIPSIMOM U INIOCKOCTBIO YTOJI
MEXKy INIOCKOCTSMHU. YTOII
MEX]y CKPELUBAOIIUMUCS
HPSIMBIMU

65.

IToBTOpEeHnEe. MHOTOTpaHHUKU.

66.

IToBropenue. Tena BpaiieHus.

67.

KonTposbHnas pabora Ne6
«O000menne n
cucTeMaTH3alus 3HAHUI
y4ALMXCcsD»

68.

AHanu3 KOHTPOJIbHOM pabOTHI.

@®opMbI OPraHU3aANUN Y4eOHbIX 3aHATHI

YpOK OTKpHITUH HOBBIX 3HAHW: MPOOJIEMHBIA YpOK, Oecema, MyIbTUMEINa-ypoK, Urpa,

YPOKH CMEUIaHHOTO TUIIA.

VYpok pedrexcun: mpakTUKyM, KOMOMHUPOBaHHBIN YPOK.

VYpox 00111eMeTOA0T0T HUECKOM HApaBICHHOCTH (CUCTEMATHU3alMU 3HAHU) ): KOHKYPC, YPOK-

urpa.

JluctaHIMOHHOE OOYyYCHHE.

VYPOK pa3BUBAIOIIETO0 KOHTPOJIS:: TUCbMEHHBIE Pa0OTHI, YCTHBIE OIIPOCHI, BUKTOPHHA, CMOTP

3HAHMM, TBOPUYECKUN OTYET, 3alIUTa MPOEKTOB, pedepaToB, TECTUPOBAHKUE, KOHKYPCHI.
OcHOBHBIE BH/IbI Y4€OHOM 1eATeIbHOCTH

CO CJIOBECHOMU (3HAKOBOU) OCHOBOM:

> wbh e

Caymanve oObSICHEHUN yUUTETIs.

CrnymaHue ¥ aHaJln3 BBICTYIUIEHUH CBOMX TOBapHUIIEH.
CamocrostenpHas paboTa ¢ yueOHUKOM.

Pabora ¢ Hay4HO-TIONYIISIPHOM JTUTEPATyPOH.



Hanmcanue pedeparos u qokiiamgos.
BeiBoz 1 10Ka3aTeIBCTBO (POPMYIL.
AHnanuz popmy.

o N oo

Petiienne TEKCTOBBIX KOJMYECTBEHHBIX U KaU€CTBEHHBIX 3a7ad.
9. Cucremaruzaius yueOHOTO MaTepuaa.
Ha OCHOBE BOCIIPUATHS DJIEMEHTOB JIEUCTBUTEIbHOCTH:

1. Anamm3 rpadukoB, TaOIUII, CXEM.
2. Amnanu3 npoOJIeMHBIX CUTYaIIHA.
C IIPaKTUUYeCKOU (OIBITHOW) OCHOBOW:

Petienue skcriepruMeHTaIbHBIX 3a7a4.

PaGora ¢ pa3maroyHbiM MaTEpHUAIOM.

Brinonnenue paboT mpakTukyma.

[TocTpoenune runoTe3bl Ha OCHOBE aHAIN3a UMEIOLIUXCS TaHHBIX.
N3mepenune BeT4nH.

o0k whE

MonenupoBaHue U KOHCTPYUPOBAHUE.
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