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HOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yuebnoro kypca «I'eomerpusi» 6azoBoro ypoBHs st ooydatommxcst 10 —11 ximaccoB pazpaborana Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJIAPTa CPEAHEro 00mero o0pa3oBaHMs, ¢ YIETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHHMA, MPEIbIBIIEMBIX K
MaTeMaTu4eckoMy O0Opa3oBaHMIO, M TPAaJULHUH poccuiickoro oOpa3oBaHus. Peammsanust nporpamMMbel 0O€CIIeUMBAECT OBJAJCHUE KITIOYEBBIMU
KOMIICTCHUOUAMHU, COCTABIAIONIMMU OCHOBY [UIA CaMOpPasBUTUA W HCIIPCPLIBHOI'O 06p330BaHI/15[, OEJIO0CTHOCTD O6HI€Ky.HI)TypHOFO, JIUYHOCTHOI'O H
IMO3HABATCIILHOI'O PA3BUTHA JIMYHOCTH O6yanOIHHXC$I.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca TeOMETpUU Ha YPOBHE CPEHETO OOIIero 00pa3oBaHusi 00YCIOBIEHA MPAKTUUYECKOW 3HAYMMOCTBIO METANIPEIMETHBIX U
MPEIMETHBIX pPE3yJabTaTOB OOy4YeHHs T'€OMETPUM B HANpPAaBJIEHUH JMYHOCTHOTO pa3BUTUS oOydaromuxcs, (OpMUPOBaHUSA (QYHKIMOHAIBHOMN
MaTeMaTH4eCKOH T'PaMOTHOCTH, M3Y4YE€HHS JPYIHMX Y4eOHBIX NUCHUIUIMH. Pa3BuTHe y oOydaroumuxcs MpaBUIIBHBIX NPEICTABICHUNH O CYIIHOCTH M
MMPOUCXOKIACHUNU TCOMETPUUCCKUX a6CT”paKHHﬁ, COOTHOIICHUHN PEAJIBHOI0 W HUJACAJIBHOI0, XapaKTEPE OTPaAKCHUA MaTeMaTUYECKON HayKOﬁ SIBJIEHUU U
MIPOIIECCOB PEATBHOTO MHpA, MECTe T€OMETPUHM B CHCTEME HAayK W POJIM MaTEeMaTHYEeCKOTO MOJICIMPOBAHHS B HAYYHOM TIO3HAHWW M B IPAKTHKE
crocoOcTBYyeT (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS yUaIUXCS, a TAaKKe KadyeCTB MBIIUICHHS, HEOOXOJAUMBIX ISl aJanTalldd B COBPEMEHHOM
oOmiecTae.

['eometpus sBisieTcss OMHUM 13 0a30BBIX MPEJAMETOB Ha YPOBHE CpPEIHETo 00Imero oopa3oBaHus, Tak Kak 00ECIeuYnBaeT BO3MOKHOCTh U3yUCHHS
KaK JUCIUIUTHH €CTeCTBEHHO-HAYYHOW HAPaBJICHHOCTH, TaK U TyMaHUTAPHOU.

Jlormueckoe MbIUIeHUE, (GopMUpyeMoe NpU W3yYCHHH OOYYAIOIMIMMHUCS MOHATHHHBIX OCHOB T€OMETPHHM M MOCTPOCHHH ILENOYKH JIOTHYECKHX
YTBEP)KIICHHUI B XOJIE PEIICHUS] T€OMETPHUYECKUX 3aa4, YMCHHAE BBIIBUTATh U OMPOBEPraTh TMIIOTE3bl HETMIOCPEACTBEHHO UCTIONB3YIOTCS MPH PEIICHUN
3a]]a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHHe OpPUEHTHPOBATHCS B MPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJIb BO BCEX OONACTSIX NEATEIBHOCTH 4enoBeka. OpHEHTAIUs 4eIoBeKa BO
BPEMEHH U TMPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COLUAIBHOTO OBITHS, (opMa OTpayKEHHs OKPYKAIOIIET0 MUPA, YCIOBHUE YCICITHOTO MO3HAHUS U
aKTHBHOTO MpeoOpa3oBaHusi JCHCTBUTEIbHOCTH. OmepupoBaHHE MPOCTPAHCTBEHHBIMH O0pa3zaMu OOBEIAMHSET pa3Hble BUJBI YYeOHOHW M TPYIOBOM
JEATENbHOCTH, SIBISICTCS OJHUM M3 TPO(PECCHOHATIBHO BAKHBIX KA4yecTB, II0ATOMY akTyajbHa 3ajada (OpPMHUPOBaHHsS Yy OOyYaromuxcs
MPOCTPAHCTBEHHOTO MBIIUICHHUSI KaK Pa3HOBUAHOCTH OOpPa3HOTO MBINUICHUST — CYIIECTBEHHOIO KOMIIOHEHTa B TMOJIOTOBKE K ITPAKTHYECKOU
JESTETBHOCTH 10 MHOTHM HAIPaBJICHUSIM.

Lesnb ocBOEHUS IpoTrpamMMbl y4eOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypoBHE 00y4eHHUs1 — 001Ie00pa3oBaTeIbHOE U OOUICKYJIBTYPHOE Pa3BUTHE
oOyyaromuxcss 4epe3 00ecreueHHe BO3MOXKHOCTH MNPHUOOPETEHUS M HCIOJb30BaHUS CUCTEMAaTHYCCKUX TEOMETPHUYECKUX 3HAaHWUM W JICHCTBUH,
cHenu(pUIHbIX T€OMETPUH, BO3MOKHOCTH YCTIEIIHOTO MPOIOJHKEHHSI 00pa30BaHUs MO CIEUATBHOCTSIM, HE CBS3aHHBIM C MPHUKIATHBIM HCIIOIH30BaH HEM
TE€OMETPHH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM YpOBHE NpeqHA3HAUYCHA Uid OOYdYaroOIIUXCS CpPEAHEH IIKOJbI, HE HCIBITHIBABIINX 3HAYUTEIBHBIX
3aTpyJHEHH Ha YpPOBHE OCHOBHOTO oOmiero oOpaszoBaHus. Takum oOpa3zom, oOydarommuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIUE
MaTeMaTH4eCKUe YMEHUS, CBA3aHHBIE CO CHEIH(PUKON reOMEeTpUU U HeOOXOTUMBIE IJIs KU3HU B COBpEMEHHOM oOmiecTBe. KpoMe 3TOro, OHM MMEOT
BO3MOHOCTh M3Y4YUTh F€OMETPHIO OoJiee TIIyO00KO, €Cli B JAIbHEWUIIIEM BOSHUKHET HEOOXOAMMOCTh B TEOMETPHUECKUX 3HAHUSIX B MPOQecCHOHAIBHON
JeSITeTbHOCTH.



JlocTKeHHe Med OCBOCHUS MPOrPaMMbI OOECIICUMBACTCS PEIICHUEM COOTBETCTBYIOIIMX 3ahad. [IpHopHTEeTHBIME 3aJadyaMu OCBOCHHUS Kypca
«["'eomerpum» Ha 6a3oBoM ypoBHe B 10—11 kimaccax siBisroTCs:

¢ hopMupOBaHUE MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIbTYpPhI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

¢ hopMHpOBaHUE TIPECTABICHHUS O MHOTOIPaHHUKAX M TeJaX BPANICHUSI KaK O BAXHEHIINX MAaTEMATHYSCKUX MOJICISX, MO3BOJISIONINX OMUCHIBATh

Y U3y4aTh pa3HbIC SIBJICHUS OKPYXKAIOIIET0 MHUPA;
¢ hopMHpOBaHNE YMECHHSI paCIiO3HABAThH HA YEPTEkKaxX, MOJICISIX U B pealbHOM MUPE MHOTOTPAaHHUKH U TeJla BPAICHHS;
® OBJIQJICHUE METOJAMH PEIICHUS 33]]a4 Ha MOCTPOCHUS Ha N300PaKCHUSX TPOCTPAHCTBEHHBIX (QHUTYP;
¢ hopMHpOBaHNE YMECHHSI ONIEPHPOBATH OCHOBHBIMU TIOHATHUSMHU O MHOTOTPAaHHUKAX U TEJIaX BPAIICHUS M UX OCHOBHBIMH CBOMCTBAMH,
® OBJIQJICHUE AJITOPUTMAMH PEUICHUS OCHOBHBIX THUIIOB 3a/1a4; (OPMHUPOBAHHE YMEHUsS MPOBOIAUTH HECIOXKHBIE JOKa3aTeIbHBbIE PACCYKICHUS B
XOJIE PEIICHHS CTEPEOMETPUUYECKUX 3a/1ad U 3a/1a4 C IPAKTUYECKUM COJIEPKAHHUEM;

®Da3BUTHE HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEW OOy4aromuxcsi, IMO3HABATEIHHOW aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIILJICHUS;

¢ popMupoBanue (yHKIIMOHATHLHON TPAMOTHOCTH, DPEJIEBAHTHOM TE€OMETPUM: YMEHHE pACIO3HABATh MPOSIBICHUS TEOMETPUUYCCKUX TOHSITHH,
00BEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX CUTYAlMSIX W MPU U3YUCHUH APYTUX yIEOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH
Y 3aKOHOMEPHOCTEH, (HOPMYTUPOBATH UX HA S3BIKE TEOMETPUHU U CO3/IaBaTh T€OMETPUUECKIE MOJICITH, TPUMEHSATH OCBOCHHBIM T€OMETPUIECCKUI
ammapar JJisl pEIICHUS PAKTHKO-OPUEHTUPOBAHHBIX 33/1a4, MHTEPIPETUPOBAThH 1 OIICHUBATH MOJIYUCHHBIC PE3YJIbTATHI.

OTnM4UTEeIbHOW 0COOCHHOCTBIO MPOTPaMMBI SIBJIIETCS BKIIIOYCHHE B KypC CTEPEOMETPUH B Hayajle €ro M3ydeHHs 3ajad, peliaeMbIX Ha YpOBHE
WHTYUTHBHOTO TIO3HAHUS, W ONpEeACIEHHBIM 00pa30M OpraHuW30BaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT pa3BUTHUIO JIOTHYECKOTO H
MPOCTPAHCTBEHHOTO MBIIJICHUS, CTUMYJIUPYET MPOTEKAHNE HHTYUTUBHBIX MPOIECCOB, MOTHBUPYET K JMATbHEHIIIEMY U3yUEHUIO MPEIMETA.

[Ipeanourenue oTnaércs HATJISAIHO-KOHCTPYKTUBHOMY METOIY OOyUEHHUS, TO €CTh TEOPETUUECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH
MPEAMETHO-TIPAKTHYECKON NIeATeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUN Yy Yy4allMXCsS B Kypce CTEPEOMETPUM IMPOBOJUTCS 3a CUET
perieHus 3a/1a4 Ha CO3/IaHKe MPOCTPAHCTBEHHBIX 00pa30B M 3a/1ay Ha OMEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3maaHue oOpa3a MPOBOUTCS C
OTIOPO Ha HATJISITHOCTh, a ONIEPUPOBAHKE 00PA30M — B YCIIOBHUSX OTBJICUCHUS OT HATJISTHOCTH, MBICJICHHOTO H3MEHEHHSI €70 MCXOHOTO COJIEPIKAHMS.

OcHOBHBIE cojziepxaresibHble TUHUM Kypca «I'eomeTpun» B 10—11 knaccax: «MHororpanHukn», «IIpsimble ¥ MIOCKOCTH B MPOCTPAaHCTBE», «Tena
BpaleHus», «BeKTopsl 1 KOOPAUHATHI B IPOCTPAaHCTBE». DOopMUpOBaHUE JTIOTMUECKUX YMEHHUH pacTpeesIsIeTCsl HE TOJIBKO 10 COIeP KaTeIIbHBIM JIMHUSM,
HO | I0 rojiaM oOy4eHusl Ha YpOBHE cpeliHero olmiero o0pa3oBaHusl.

Copepxanuie 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOEHUs pabouel MporpaMMbl, pacrpeAeaEéHHbIM M0 ToaaM o0y4YeHuUs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBIIaICHUE T€OMETPUUECKUMU MOHITUSIMUA U HaBBIKAMU OCYILECTBIISUIOCH MTOCIEA0BATEIbHO U MOCTYHATENh HO,
C coOIII0/IEHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIIMCH B OOIIYI0 CHCTEMY I€OMETPUYECKUX MPEICTaBICHUN 00ydJaromuxcs,
pacmupsis u yrayOosmsis e€, o00pasysi IpOYHbIE MHOXKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpun otBoauTcs 2 daca B Hexenro B 10 kmacce u 1 wac B Hegento B 11 kiacce, Bcero 3a Ba rofa oOydenus - 102 yueOHBIX
Jaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHOBHbBIE MOHATUS CTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb, MPOCTpaHCTBO. IloHsTHE 00 aKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHHU:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacrosiokeHre NpsAMbIX B IPOCTPAHCTBE: MEepeceKarolrecs, napauieiabHble U CKpelluBatouuecs npsmele. [lapamienbHoCcTh NPsSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapaljiesIbHbIE MPsIMble B IPOCTPAHCTBE; MAPAIIEIBHOCTh TPEX MPSAMBIX; MapajlIeIbHOCTh NMPSAMOM U TUNIOCKOCTH. YTJIBI C
COHAIpPABJICHHBIMU CTOPOHAaMH; Yrojl MeXay HpsSMbIMU B IpocTpaHcTBe. [lapamienbHOCTh IJIOCKOCTEH: MapajielbHble IUIOCKOCTH; CBONCTBA
napajuleNbHbIX IIockocTel. [IpocTeiimme mpocTpaHCTBEHHBIE (PUIYpBI HA TUIOCKOCTH: TETpasp, KyO, napajuiesenune/1; HOCTPOCHUE CEUEHUH.

[lepneHIuKyIApHOCTh NPSIMON U IUIOCKOCTHU: MEPHEHAUKYJSPHBIE MpPsIMbIE B MPOCTPAHCTBE, MpSAMBbIE MapaieibHble U MEPHEHAUKYISPHBIE K
IJIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTU MPSMOM U IUIOCKOCTH, T€OpeMa O MPsIMON MEePIEeHIAUKYISIPHON IMIOCKOCTH. YTIIBI B NMPOCTPAHCTBE: YTroJl
MEXAY MPSAMOM U IJIOCKOCTBIO; ABYT'PAaHHBIM YyroJi, JTUHEHHBIA yrojl AByrpaHHoro yria. [lepneHauKynsp ¥ HakJIOHHBIE: PAacCTOSHUE OT TOYKH J0
IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MIIOCKOCTH, MPOEKIUs (PUTYpPhI Ha MIIOCKOCTb. [lepneHIuKynsspHOCTD MII0CKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH
JBYX IiockocTeil. TeopeMa o TpEX nepneHauKyspax.

MHOrorpaHHUKHU

[loHATHE MHOTrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBITYKJIbIE M HEBBIIYKJIbIE MHOTOTPAHHUKH; pPa3BEPTKAa MHOTOTPaHHUKA.
[Ipu3ma: N-yronpHas Mpu3Ma; rpaHd ¥ OCHOBAHUS MPU3MBI; IpsMasi ¥ HaKJIOHHAs IPU3MbL; OOKOBAs U MOJIHAS TOBEPXHOCTh Mpu3MblL. [lapannenenunen,
MPSIMOYTOJIbHBIN MapaJiiesienunesa U ero ceoictna. [lupamuna: n-yronpHas nupamuaa, FpaHd U OCHOBaHHE MUPAMU/Ibl; OOKOBasl U MOJHASI IOBEPXHOCTh
MApaMU/Ibl; TpPAaBWIbHAs M YCEUYEHHAs NUPAMHUAA. OJIEMEHTBl NPU3Mbl W NHUpaMuabl. lIpaBHiIbHBIE MHOTOTPAHHMKHU: IOHSATHE NPABUIBHOTO
MHOTOTpaHHHUKA; MpaBUJIbHAS MpU3Ma U MpaBUIIbHAS MHUpPaMU/a; MpaBUiIbHas TPEYrojbHas MUpaMua U IpaBWIbHBIN TeTpasap; Kyo. [IpencraBnenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, J0AEKa3p U ukocarap. CeueHus Npu3Mbl U TUPaMUIBL.

CummeTpusi B POCTPAHCTBE: CUMMETPUSL OTHOCUTENIBHO TOYKH, MPSMOM, IJIOCKOCTU. DJIEMEHThl CHMMETPUM B NUpaMUAAX, Mapajuiejenuenax,
MPaBUJIbHBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans O0KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSMOM MPU3MBIL,
IJIONIab OCHOBAHUM, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsMOM mpusMmbl. [Inomaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABHIIBHOW MHUpPAMUIbBL,
TeopemMa o rmiomaan yceu€HHou nupamuasl. [lonstre 06 06béMe. OOBEM TUPAMUIBI, TPU3MBI.

[Tompo6HbIe Tena B mpocTpancTBe. COOTHOLIECHHUS MEXIY TUIOIIAASIMH MOBEPXHOCTEH, 00bEMaMu OJOOHBIX TETI.

11 KJIACC

Tesa Bpamenus

LlunmuHapruyeckas MOBEPXHOCTh, 0Opa3yIoOIIUe LMIMHIPUYIECKOW MOBEPXHOCTH, OCh IWIMHAPHYECKON MOBEpXHOCTH. LIMmmHIp: OCHOBaHHA M
OOKOBasi IOBEPXHOCTh, 00pa3yolIas U 0Ch; IO OOKOBOW M MOJHOW MOBEPXHOCTH.

Konnyeckas moBepxHOCTh, 00pa3yolie KOHMYECKOH MOBEPXHOCTH, OCh U BEpIIMHA KOHWYECKOW MOBEPXHOCTH. KOHyC: OCHOBaHWE M BEpIIMHA,
o0pa3ymomias ¥ 0Cbh; IUIONalb OOKOBOW M MOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIe U BRICOTA; OCHOBAaHHS U OOKOBasi TOBEPXHOCTb .

Coepa u map: ueHTp, paguyc, JuaMeTp; IJIOMaab MOBEPXHOCTH cdephl. B3anMHoe pacrnonokeHne chepbl U INIOCKOCTH; KacaTellbHask IIIOCKOCTh K
cdepe; maomaasb cepsl.



N3o00paxkenue Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka mUIuHApa U KOHYCA.

KoMOuHaru ten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, ONMMCAaHHBIA OKOJIO chepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK, WIH TEJO
BpAIllCHHUS.

[Tonsitne 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOJILHOTO Tapauieenunena u ciaeactsus u3 He€. O0béEM
UIMHpa, KoHyca. O0BEM mapa U TIomaas chephl.

[Too6usbIe Tena B npocTpancTBe. COOTHOMICHUS MEXAY IJIOMIAIIMHU TIOBEPXHOCTEH, 00bEMaMH 10 T00HBIX TEIL.

Ceuenust nunauHapa (mapauieabHO M NEPIEHIUKYJISPHO OCH), CEYEHMs] KOHyca (IapajlIleIbHOE OCHOBAHUIO U IMPOXOJSIIEEe Yepe3 BEpLIUHY),
CeueHus 1apa.

BekTopbl 1 KOOPAMHATHI B NIPOCTPAHCTBE

BekTop Ha miockoctu U B mpoctpaHcTBe. ClOKEHHE W BHIYMTAaHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4HMCIO. PasznoskeHue BEKTOpa MO TPEM
HEKOMIUTaHapHbIM BeKTOpaM. [IpaBuio napamienenunena. Pemenue 3aaad, CBA3aHHBIX C IPUMEHEHUEM MPaBUII ACUCTBHI ¢ BeKkTOpamu. [IpsMoyrosbHas
cucTeMa KoopJauHat B npoctpaHcTBe. Koopaunats! BekTopa. [Ipocreiinue 3a1aun B KOOpAUHATaX. YToil Mexay Bekropamu. CKalsipHOE IPOU3BEICHHUE
BEKTOPOB. BBIYUCIICHNE YIIIOB MEX Ty IPSMBIMU U TIOCKOCTAMU. KOOpIMHATHO -BEKTOPHBIN METOT TIPH PEIIEHUH TEOMETPUUECKHX 3a]1a4.

IINTAHUPYEMBIE PE3YJIBTATBI
JIMHHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PEe3yJabTaThl OCBOCHHS MPOTPaMMbl yueOHOTO TIpeaMeTa «MaTemMaTHuKay XapaKTepU3yIOTCS:

I'pa:knanckoe BocnnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3HUIIMKM 00YJArOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBa, MPEACTABICHHUEM
0 MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3MYHBIX CTPYKTYp, SIBJICHUH, IPOLEIyp T'PaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U IIp.),
YMEHHEM B3aUMO/ICHCTBOBATh C COIIMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C MX (DYHKIMSAMHU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKONW UACHTUYHOCTH, YBOKCHHS K IIPOLIJIOMY M HACTOSIIEMY POCCUHCKOM MaTeMaTHKH, [ICHHOCTHBIM
OTHOIIEHHEM K JOCTHXKEHHSIM POCCHUHCKUX MATEMAaTHKOB W POCCUMCKONW MaTeMaTH4eCKOW IIKOJbI, K HCHOJIB30BAHUIO ATHX JOCTHXKEHUH B APYrux
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapo/a; CPOPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3AHHOTO C
MPAKTUYECKUM NMPUMEHEHHEM JIOCTIKEHUN HAYKU U JAEATEIbHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIAa B MOCTPOSHUE YCTOMYMBOTO Oy TyILIETO.

cTeTnUecKoe BOCIIMTaHHE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYeCKHX 3aKOHOMEpPHOCTeH, OOBEKTOB, 3a/ay, pEIIeHWH, pacCyXICHUM;
BOCIIPUUMYHUBOCTHIO K MATEMAaTHUECKUM aCIEKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

du3znuyeckoe BOCIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHS MPUMEHSITh MaTeMaTHUeCKHe 3HAaHUS B HMHTEpecax 3/0poBOro u OezomacHoro obOpas3a >KHU3HH, OTBETCTBEHHOTO
OTHOIICHHUSI K CBOEMY 3JI0POBBIO (3I0pOBOE THUTaHHE, COATAHCHPOBAHHBIA PEXUM 3aHATUH W OTAbIXa, perymspHas Qu3udeckas aKTUBHOCTH);
(bU3MUYECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHSATHUSAX CIIOPTHUBHO-03J0POBUTEIHHON JEATEILHOCTHIO.



TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM LEHHOCTH TPYJOJIIOOUS; HHTEPECOM K pa3IHyHbIM cepaM NpoPecCHOHATBHON NESTETbHOCTH, CBA3aHHBIM C
MaTeMaTUKON 1 €€ MPUI0KEHUAMHU, YMEHUEM COBEPILATh OCO3HAHHBIN BHIOODP Oyaylieil mpodeccun u peaarn30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIaHBL;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BAaHHIO Ha MPOTSIKEHUH BCEW YXU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PELICHUH IPAKTUYECKUX 3a7a4 MATEMaTU4YECKOM HAIPABJICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTHIO KOJOTHYECKON KYJIbTYpHI, MOHUMaHUEM BIHMSHUS COLMATBHO-PKOHOMUYECKHX MPOIECCOB HA COCTOSIHHE MPHPOTHOU M
COLIMAJIBHOW Cpe/ibl, OCO3HAHUEM TIJI00aJIbHOTO XapaKTepa SKOJOTMYECKMX MpoOJIeM; OpUEHTAluel Ha NPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUis
pelIeHns 3a/1a4 B 00JIaCTH OKpYXKaIoUIeil cpeibl, INTaHUPOBAHUS OCTYIKOB M OLEHKU UX BO3MOXKHBIX MTOCIIECTBUI /JIs1 OKpY’KaIOLIEeH cpepl.

IleHHOCTH HAYYHOI'O NTO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOM NMPAKTUKU, IOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl YeTOBEUECKOM IEATENbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUMMOCTHU JIJIsl Pa3BUTHUS LIMBUIIM3ALMH; OBJIQJCHUEM SI3BIKOM
MaTeMAaTUKA M MAaTeMaTHYeCKOW KyJIbTYpOMl Kak CpEACTBOM IIO3HAHWS MHUpPA; TOTOBHOCTBIO OCYIIECTBISATH IPOEKTHYIO M HCCIIENI0BATEIBCKYIO
NEeATENbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS IMPOTrpaMMbl yueOHOTO mpeameTa «MareMaThka» XapaKTepHU3YIOTCS OBIIQJICHUEM YHHBEPCATbHBIMHU
NO3HABAMENbHBIMU OCUICMBUAMU, VHUBEPCAILHBIMU KOMMYHUKAMUBHLIMU OCUCBUAMU, YHUBEPCAIbHBIMU Pe2YTISIMUBHBIMU OeUCMBUSIMU.
1) Vuueepcanvuvie nosnasamenvhuvle oeiicmeus, obecneuusaiom Gopmuposanue O6a308bIX KOSHUMUSHBIX NPOYECCO8 00yHarowmuxcs (0ceoenue
Memo008 NOZHAHUSL OKPYHCAIOWe20 MUpPA, NPUMEHEHUe JI0SUYECKUX, UCCTe008aMeNbCKUX onepayutl, ymeHui pabomams ¢ ungopmayueii).

Ba3oBble JJornueckue neicTBus:

® BLISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKKM MAaTEMATHIYECKUX OOBEKTOB, MOHATHMA, OTHOIICHUH MEXIy MOHATUAMU; (HOPMYIUPOBAThH
omlpeneeHUsT TOHATHI; YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KiacCU(PHUKAIMU, OCHOBAHMS JUIsi OOOOIIEHUS W CPaBHECHUS, KPUTEPHUH
MPOBOJIMMOTO aHAJIN3a;

® BOCIIPUHUMATh, (POPMYIUPOBATH U TPEOOPA30BLIBAThL CYXKCHUS: YTBEPAUTEIbHBIC H OTPHUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U O0IIUE; YCIOBHBIC;

® BLISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUMs B (haKkTax, JAaHHBIX, HAOIIOJCHUSAX U YTBEP)KICHUIX; IpeiaraTh
KPUTEPHUU IS BBISBJICHUS 3aKOHOMEPHOCTE M MPOTUBOPEUHUIA;

® [IeJ1aTh BBIBOJbBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUCHUN, YMO3aKIOUEHU 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIFHO JI0KA3aTeIbCTBA MATEMATUYECKUX YTBEPXKICHHH (TpsMble M OT MPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAIIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBHIBOJIBI;

® BEIOMpATh CMOCO0 pelieHus yuyeOHOW 3aauu (CpaBHMBATh HECKOJIBKO BapHUaHTOB pEIIEHUs, BbIOMpaTh Hambosee MOAXOAAIMH ¢ Yy4&€ToM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPHEB).

ba3zoBble ucciaeaoBare/bcKHe JeHCTBHUA:

® 1ICITI0JIb30BaTh BOIPOCKHI KaK MCCIIEI0BATENIbCKHI HHCTPYMEHT MO3HaHUs; (OPMYIHUPOBAThH BOMPOCH], (PUKCUPYIOIIHE TPOTUBOPEUHE, MpobdIemy,
yCTaHABIUBATh UCKOMOE U JIaHHOE, (OpPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOO MO3UIINI0, MHEHUE;

® [IPOBOJIUTH CAMOCTOSITENILHO CIUTAHWPOBAHHBIN AKCIEPUMEHT, HUCCIEOBAHHWE IO YCTAaHOBICHHIO OCOOEHHOCTEH MAaTeMaTH4YecKOro OOBEKTa,
SIBJIICHUS, TIPOIECCA, BBISBJICHHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBICHUSMU, POIIECCAMU;



® CaMOCTOSTENHHO (OPMYTUPOBATH OOOOIIEHUST W BBIBOJABI IO pe3yabTaTaM TMPOBEACHHOTO HAONIONCHUS, WCCIEAOBaHUs, OILCHUBATh
JOCTOBEPHOCTH MOJTYYCHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OICHHMIA;

® [[POTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, & TAKXKE BBIJIBUTAThH MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanmueii:

® BEISIBIIATH Ie(OUIINTHI HH(DOPMAIINHU, TAHHBIX, HEOOXOUMBIX I OTBETA HAa BOMIPOC U JIJISL PEIICHHUS 3a/1a4H;

® BEIOMpATh HHPOPMAITUIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHATM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIIPETHPOBATH HHPOPMAITHIO PA3THYHBIX
BHJIOB ¥ JOPM IIpE/ICTABICHUS;

® CTPYKTYpUPOBaTh HH(POPMAIIHIO, TPEICTABIATE €€ B pa3INYHbIX (hOpMax, WILUTFOCTPUPOBATE TpadUIeCKH;

® OIICHMBATh HAIEKHOCTH HH(OPMAITUHU TIO CAMOCTOSITEIBHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2) VHueepcanvnvle KOMMyHUKAMUGHBIE OelicmEust, 00eCneuusarom chopmMupo8aHHOCHb COYUATbHBIX HABBIKOG 00YHAIOUUXCAL.

OO0wmenne:

® BOCIIPUHUMATH U (POPMYITHPOBATH CY)KJIEHUS B COOTBETCTBHUH C YCIOBUSMH U IEJISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3pEHUsI B YCTHBIX U MUCHbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS TI0 XOIy PEIICHUs 3a7a9i, KOMMEHTHPOBATh MOJTYYCHHBIH PE3yJIbTaT;

®B X0JI¢ OOCYKJIEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXAAEMOM TeMbI, MPOOIEMBI, perIaeMoil 3aa4n, BICKA3bIBaTh HJICH, HalleJIEHHBIC HA
TTOMCK PEIIECHUS; COTTOCTABIISATh CBOU CY)KJICHHSI C CY)KJIEHUSAMH APYTUX YIaCTHUKOB JIMajora, 0OHApyKUBATh Pa3InuUe U CXOJICTBO MO3UIINIA; B
KOppeKkTHOH (hopme GopMyTHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS,

® [IPE/ICTABJIATh PE3y/bTAaThl PEUICHUS 3aJaud, HKCHEPUMEHTa, HCCIEJOBAHMS, IMPOEKTa; CaMOCTOATENbHO BbIOMpaTh (OopMaT BBICTYILICHUS C
y4€TOM 3ajjad MPe3eHTANN U 0COOEHHOCTEN ayTUTOPUH.

CoTpyaHunyecTno:

® [IOHUMATh U UCIOJIb30BaTh NPEUMYILECTBA KOMaHAHOW U MHIUBUIYAIbHONW paObOThI MPU PEelIEHUH y4eOHbIX 3a/1a4; MIPUHUMATD 11eJIb COBMECTHON
NeSITeNbHOCTH, TJIAHUPOBAaTh OPraHMU3AIMI0 COBMECTHOM paboThl, pacmpelnensiTh BHAbI paldOT, JOroBapuBaThbcsd, OOCYKIaThb MPOLECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKHX JIFOJICH;

® y4aCTBOBATh B IPYNMNOBBIX (hopMax paboThl (00CyxkAeHHs, OOMEH MHEHUH, «MO3rOBbIE IITYPMbI» M UHBIC); BBHIIOJIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JECHCTBUS C OPYTMMH 4YJeHAMH KOMAaHJbI; OLEHMBATh KAyeCTBO CBOETO BKJIaJa B OOLIMM MPOIYKT MO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuueepcanvnoie pecynamuensle oeticmausi, 006ecnedusaom Gopmuposanue cCMplC08blX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUUHOCTU.

Camoopranuszanmsi:

® COCTaBJIATH IUIaH, AITOPUTM PELICHUS 3a/1a4H, BBIOUPATh CIIOCO0 pEelIeHUs ¢ Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHH ¢ y4ETOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb:

® BIIa/IETh HaBBIKAMU MO3HABATENBHOMN pepriekcuu Kak 0CO3HAHUS COBEPIIIAEMbIX JEHCTBUIN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB; BIAICTh
crocob6aMu caMOTPOBEPKH, CAMOKOHTPOJIS IIPOIecca U pe3yibTaTa pelieHrs MaTeMaTHIeCKOH 3a1a4u;

® [IPEABUJETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHUKHYTh HIpPH PEIICHUH 3aJa4l, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENCTB, JaHHBIX, HAMIEHHBIX OITUOOK, BBISIBICHHBIX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBHE DPE3YyNIbTaTa LIETH U YCIOBUSM, OOBSCHATh MPUUYUHBI JOCTHXKEHUS WM HEIOCTIKEHHUS PE3yabTaTOB JAEATEIbHOCTH,
HaXOJHTh OIINOKY, 1aBaTh OI[EHKY TPHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI



10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX IIPHU PELICHUH T€OMETPUUYECKUX 3a/1ad.

OnepupoBaTh NOHATUSAMU: NAPAILIEIbHOCT U MEPIEHANKYISIPHOCTD MPSMBIX U IUIOCKOCTEH.

KnaccugumnupoBaTs B3auMHOE PacIioIOKEHHUE PSMBIX M IJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMU: JIBYTPaHHbBIN yroJl, FpaHu JBYIPAHHOIO yria, pedpo ABYIPAHHOIO yIJIa; JIMHEWHBIM Yroj ABYIPaHHOTO YyIJia; rpajly cHas
Mepa JIBYTpaHHOIO yria.

OnepupoBaTh MOHATHUSAMHI: MHOTOI'PAHHUK, BBIMYKJIBIM U HEBBIMYKJIbI MHOTOTPAaHHUK, 2JIEMEHTHl MHOTOI'PaHHUKA, IPAaBUIIbHBIH MHOTOTpaHHHUK.

PacriozHaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (ITMpaMuia; Ipu3Ma, NpsMOYTroJbHbIN Napasuiesenumnen, Ky0).

KnaccuguimpoBare MHOTOrpaHHUKH, BbIOHMpass OCHOBAaHMS Ul KIACCHU(PHUKAUU (BBINYKIbIE M HEBBIMYKJIblE MHOTOTPAaHHUKH; IpaBHIIbHbBIE
MHOTOTPaHHUKU; IPSIMbIE U HAKJIIOHHBIE TTPU3MBI, MTapajlIeIeTIUIIE bl ).

OnepupoBaTh MOHATUAMU: CEKYIIas MIIOCKOCTb, CE4€HNE MHOTOTPAHHHUKOB.

OOBICHATH MPUHITUIIBI TIOCTPOCHUS CEUCHHH, UCTIONB3YSI METOJI CIIE/OB.

Crpouth ce4eHHUs] MHOTOI'PaHHUKOB METOJIOM CJIE/IOB, BHIMOJIHATH (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BHU]
CBEpXY, COOKY, CHU3Y.

Pemare 3azaun Ha Hax0XKJIEHHE T'€OMETPUUYECKMX BEIMYMH IO 00paslaM WM alroOpuTMaM, IPUMEHSS W3BECTHBIE aHAINTHYECKUE METOAbI IpU
PELICHNN CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCIECHUE PACCTOSIHUM MEXIy IBYMS TOYKaMH, OT TOYKH IO NPSMOH, OT TOYKU JIO0 IUIOCKOCTH,
MEXAY CKPEIUBAIOIUMUCS IPAMBIMU.

Pemare 3azaun Ha Hax0XKJIEHHE T'€OMETPUUYECKMX BEIMYMH IO 00paslaM WM alrOpuTMaM, IPUMEHSS W3BECTHBIE aHAIUTHYECKUE METOABI MpU
PELICHUH CTaHAAPTHBIX MAaTEMaTUYECKHUX 3aJad Ha BBIYMCIICHUE YIVIOB MEXKIY CKPEIIMBAOIIMMHUCA MPSAMBIMH, MEXKIY IPSIMOUW M INIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruucnare 00bEMBI U IJI0IIAM TOBEPXHOCTEH MHOTOI'PaHHUKOB (TIpU3Ma, MUPaMUa) ¢ IpUMEHEHHEM (POPMYJT; BBIYUCIISITh COOTHOLICHUS MEXAY
IUIOIIASIMU [TOBEPXHOCTEN, 00bEMaMU MOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMH: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH; LIEHTP, OCh U INIOCKOCTh CUMMETPUN (PUTYPBHI.

W3BnekaTb, NnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh HMH(DOPMALMIO O IMPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, NpeACTaBICHHYIO Ha
4yepTexxax U pUCyHKax.

[IpumensTh reomeTpuyeckue (BaxTbl A PELICHUs CTEPEOMETPUYECKHMX 3ajay, MPEeAINOoJIaraloluX HECKOJbKO IIAroB PELIeHMs, €ClIU YCIOBHS
IIPUMEHEHMs 3aJJaHbl B sIBHOH (hopme.

[IpuMeHATHs poCcTENIINE IPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELLIEHUN CTEPEOMETPHUUECKUX 3a1a4.

[IpuBoMTE IpUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HHU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJydeHHBIE 3HAHUS HA NPAKTUKE: aHAIM3UPOBATH pEajbHbIE CUTYyallUH M INPUMEHITh W3YYEHHBIE NOHSATHUS B IPOIECCE MOMCKA
peleHust MaTeMaTHYecku Cc(OpMyTUpOBAaHHON MPOOIEMbI, MOJEIMPOBATH peajbHbIE CUTYallMM Ha S3bIKE I'€OMETPUH, MCCIEOBAaTh MOCTPOCHHBIE
MOJIEIM C HCHOJb30BAHUEM T'€OMETPUYECKUX MOHATHH M TeopeM, ammapaTa anreOpbl; pemaTh MPaKTHYECKHE 3a/1auM, CBSI3aHHBIE C HAXOXACHUEM
Tr€OMETPUYECKUX BEJINYMH.

11 KJIACC



OnepupoBaTh MOHATUSAMH: LWJIMHAPUYECKAS MOBEPXHOCTH, 00pa3ylolne MIIMHAPHYECKON MOBEPXHOCTH; LMIMHIP; KOHMYECKas MOBEPXHOCTb,
oOpa3yromue KOHUYECKOH TOBEPXHOCTH, KOHYC; ChepruecKasi IOBEPXHOCTb.

Pacnio3znaBats Tena BpaiieHus (UIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJYYEHUSI TEJT BpalllEHUsI.

KrnaccuduimpoBars B3auMHOE pacioioskeHre cephl U MI0CKOCTH.

OmnepupoBaTh NOHSATHAMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTA, BBHICOTA CErMEHTA; IapOBOW CIIOW, OCHOBAaHUE IIAPOBOTO CIIOS, BBICOTA
[IAPOBOTO CJIOS; IAPOBOI CEKTOP.

Bbraucnars 00bEMBI 1 TUTOIAAN TIOBEPXHOCTEH Tl BpaleHHs, TeOMETPHUECKUX TeJl C IPUMEHEHHEM (OPMYIL.

OmnepupoBaTh MOHATHSIMHU: MHOTOT'PAaHHHK, BIHMCAHHBIA B c(epy M ONUCAHHBIA OKOJO cepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHK WM TEJO
BpaIleHusl.

BbIUucATh COOTHOMIEHHS MEXK Ty TUTOIIA SIMH MTOBEPXHOCTEH 1 00BEMaMU TTOOOHBIX TEIl.

N3006paxkaTs n3ydaembie GUTYpPBI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIC) IJIOCKHE Y€PTEKH U3 PHCYHKOB MPOCTHIX 00BEMHBIX (PUTYDP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BpAIlCHUSI.

W3BnekaTh, MHTEPIPETUPOBATh M IMPEOOpPA30BBIBATH MH(POPMAIMIO O TPOCTPAHCTBEHHBIX T€OMETPHUYECKHX (UTYpax, MPEICTaBICHHYIO Ha
gepTekax U pUCyHKax.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE JAEWCTBUSI CIIOKEHHSI BEKTOPOB, BBHIUMTAHHMS BEKTOPOB M YMHOXXCHHS BEKTOpa Ha YHCIIO, OOBSCHATh, KAKIMH CBOWCTBAMHU OHHU
00J1aaroT.

[TpuMeHsTH MPaBUIIO MTApaJUICIICTUIIC A,

OmnepupoBaTh NOHATUSIMH: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOYJIh BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroJI
MEX]ly BEKTOpaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIC BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB M TPOW3BENICHHE BEKTOpAa HA YHCIIO, YTOJI MEXKIY BEKTOpPaMH, CKaISIPHOE MPOU3BEICHHE, PACKIIAbIBATH BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBarh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO IMHAT.

[TpumensTh TeomMeTpuyeckre (GakThl IS PEHICHUS CTEPEOMETPUYESCKHX 3ajay, MPEAIOJIaraloluX HECKOJBKO IAroB PEIICHHS, €CIIA yCIOBHS
MPUMEHEHWsI 33]IaHbI B SIBHOU opMme.

Pemrates npocreiime reoMeTpuyecKre 3aJauu Ha IPUMEHEHUE BEKTOPHO -KOOPIMHATHOTO METO/IA.

Pemrate 3amaum Ha O0Ka3aTEIbCTBO MAaTEMATUYECKUX OTHOIICHHHA M HAXOXJICHUE T'C€OMETPHUYCCKMX BEJIMYMH MO 00paslaM WIH ajJrOpUTMaM,
MPUMEHSISl K3BECTHBIC METO/IbI TIPU PEIICHUH CTAHAAPTHBIX MATEMATHYECKHX 3a/1a4.

[TpuMeHsTh MPOCTEHIITNE MTPOTPAMMHBIE CPEJCTBA U 3JICKTPOHHO-KOMMYHUKAITMOHHBIC CUCTEMBI ITPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4.

[IpuBOAUTE pPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPO/IE U KU3HU, Paclio3HaBaTh MPOSIBIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsTh TONydyeHHBbIC 3HAHUS HAa TMPAKTHKE: aHAIM3UPOBATh pEalbHBIE CUTYallMd M MPHUMEHATh M3y4eHHbIE TOHATHSA B Ipoliecce MOMCKa
peleHuss MaTeMaTHYecku C(OpMyTUpOBAaHHONH MPOOIEMbI, MOJAEIMPOBATH peaJbHbIE CUTyallUH Ha SI3bIKE I'€OMETPUH, HMCCIENOBATh NOCTPOEHHBIE
MOJIEIM C HCHOJb30BAHMEM T'€OMETPUYECKUX MOHATHH M TeopeM, ammapara ainreOphl; peuiarb NpaKkTHUECKHE 3aJlaud, CBS3aHHbIE C HaXO0XJIECHHEM
TeOMETPHYECKUX BEIIMYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Koawsecrso 1acon duekTpoHHble (¢ poBbIE)
n/n Bcero | Kontpoabubie | IIpakTuyeckue 06PA30BATEILHBIE PECYPCHI
padoTsbI padoThI
1 BBenenne B ctepeoMeTpuio 10
2 [IpsimbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh IPSIMBIX H IJIOCKOCTEH
3 [lepnieH IUKyIAPHOCTD MPSMBIX U IJIOCKOCTEN 12
4 Yrubl MeXy NIPAMBIMU U TUIOCKOCTSIMHU 10 1
S) MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOI'PAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMS, pACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KUIACC
N HanmeHnoBaHue pa3je/ioB 4 TeM NPOrpaMMbI Kommiecreo acon JuekTpoHHbIe (LU POBLIE)
n/n Bcero KonTpoabubie | IlpakTnueckue 06PA30BATEIHHBIC PECYPCHI
padoThbI padoThI
1 Tena Bpamenus 12
2 OO6BEMBI TEn 5 1
3 BekTopsl ¥ KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUN 7 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IIOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
N KoauuecTBo yacos DJIeKTPOHHbIE
; Tema ypoka Aara uudpoBbIe
n/n Bceero | Kontponbnbie | ITpakTudeckue, M3y4eHHs
o0pa3oBa-TeJbHBbIE
padoTsl padoThI pecypesi
1 OCHOBHBIE MTOHATHS CTEPEOMETPHH: TOUKA, MPsSIMasi, INIOCKOCTh, MpocTpaHcTBo. [IpaBnia n300paxeHus 1
HA PUCYHKaX: U300paKeHHS TUIOCKOCTEH, TapajlIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[MousiTus: mepecekaronyecs MIOCKOCTH, NMEPECEKAIOIINECS NPSIMasi U TNIOCKOCTh
[MonsiTus: mepecekaromymecs MI0OCKOCTH, IEPECEKAIOIINecs MpsiMasi v INIOCKOCTh
4 3HaKOMCTBO C MHOI'OI'paHHUKaMH, H300pakeHe MHOTOTPaHHUKOB Ha PUCYHKAX, Ha ITPOEKITUOHHBIX 1
yepTexax
5 HavanbHble cBefieHust 0 KyOe u nupaMuze, uX pa3BépTku u Mozenu. CedeHuss MHOrOrpaHHHUKOB 1
6 HavanbHble cBezieHust 0 KyOe u nupaMuze, uX pa3BépTku u Mozenu. CedeHuss MHOrOrpaHHHUKOB 1
7 | TloHsiTHEe 00 aKCMOMATHYECKOM MTOCTPOCHHH CTEPEOMETPHUHN: aKCHOMBI CTEPEOMETPHH U CIICACTBHS U3 HUX 1
8 | IloHsiTHE 00 aKCMOMAaTHYECKOM MTOCTPOCHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPHH H CIIEIICTBHS M3 HUX 1
9 | IonsaTHe 00 aKCHOMATHYECKOM HOCTPOCHHHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CICICTBHS U3 HUX 1
10 | INonsATHE 00 AKCHOMATHYECKOM HOCTPOSCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU M CIECACTBHS U3 HUX 1
1 B3anmHoe pacrnonoxeHue NpsiMbIX B IIPOCTPAHCTBE: IEPECEKAIOLINECS], TIapaUIeIbHbIC U 1
CKpEIIMBAOLIIECS NPSIMbIE
12 [TapannensHOCTH NPSAMBIX U IIIOCKOCTEH B IPOCTPAHCTBE: MapajuleNIbHbIE IPAMBIE B IPOCTPAHCTBE; 1
MapasIeIbHOCTh TPEX MPSIMbBIX
13 | TlapasienpHOCTh MPSMBIX U IIOCKOCTEH B mpocTpaHcTBe: [lapaiienbHOCTh MPsMOil U IIIOCKOCTH 1
14 | Yriasl ¢ coHanpaBIeHHBIMUA CTOPOHAMHU 1
15 | Yron MexIy NpsIMBIMHU B IPOCTPAHCTBE 1
16 | Yron Mexay npsIMbIMU B IIPOCTPAHCTBE 1
17 | INapamnensHOCTh IIOCKOCTEH: mapaieabHbIe IOCKOCTH 1
18 | CaoiicTBa mapanienbHbIX IIOCKOCTEN 1
19 | TIpocreiitiye MPOCTPaHCTBEHHbIE (PUTYPHI HA MJIOCKOCTU: TETPAdIp, Ky0, Mapaslielenurie] 1
20 | Tloctpoenue ceueHnit 1
21 | Tloctpoenue ceueHni 1
29 KonTponsras pabora mo teme "IIpsimble 1 mI0cKoCTH B mpocTpaHcTse. [lapamienbHOCTh IPSIMBIX U 1 1
IuIocKocTer"
23 | IlepneHAUKyYIIPHOCTH MPSIMON H INIOCKOCTH: MEPIIEHANKYISIPHBIC TIPSIMBIE B IIPOCTPAHCTBE
24 | TlpsiMble TapajuleNbHBIE U MIEPIEHANKYISIPHBIE K TUIOCKOCTH




25 | IIpsiMble mapajuieNbHBIE U IEPIEHANKYISIPHBIE K TUIOCKOCTH 1

26 | Ilpu3HaK NepIeHINKYISIPHOCTH MIPSMOH H TNIOCKOCTH 1

27 | Tlpu3HaK NepreHIUKYISIPHOCTH MPSIMOH U TNIOCKOCTH 1

28 | Teopema o MpsIMOH MEPIICHIUKYISIPHON TITIOCKOCTH 1

29 | Teopema o MpsIMOH MEPIIEHIUKYIISIPHON TIIOCKOCTH 1

30 | TeopeMa o PSMOIi IEPIICHTUKYIISPHOM TUIOCKOCTH 1

31 [epnienanKymsIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOU J10 1
TUIOCKOCTH

32 [epnienanKysIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOH J10 1
TUIOCKOCTH

33 [epnienanKysIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOH J10 1
IUIOCKOCTH

34 HCpHCHJlI/IKyJ'IHp 1 HAKJIOHHBIC: paCCTOAHHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUEC OT HpHMOﬁ a0 1
IUIOCKOCTH

35 | Yrubl B IpOCTpaHCTBE: Yroi MEX.Y MPSIMON M TNIOCKOCTBIO 1

36 | JIByrpaHHBI yroj, JMHEWHBIN Yo JBYIPaHHOIO yriia 1

37 | JIByrpaHHBI yroj, JMHEWHBIN Yroj JBYIPaHHOIO Yyria 1

38 | IlepreHaUKyIAPHOCTH IUIOCKOCTEH: MPU3HAK MEPIEHANKYISIPHOCTH ABYX ITIOCKOCTEN 1

39 | IlepreHaUKYISAPHOCTH IIOCKOCTEH: MPU3HAK MEPIEHANKYISPHOCTH ABYX TIOCKOCTEH 1

40 | IMeprnieHAUKYISIPHOCTD TJIOCKOCTEH: MPU3HAK HEPIICHUKYISIPHOCTH JIBYX TUIOCKOCTEH 1

41 | Teopema o TpEX MepIEHANUKYIAPAX 1

42 | TeopeMa 0 TpEX MepHEHAUKYISPAX 1

43 | TeopeMa 0 TpEX MepHEHANKYISPAX 1

m KonrponbHas pabora no temam "TleprneHIUKyISIPHOCTD MPSIMBIX M IIOCKOCTEH" U "Y TIIbI MEXITY 1
MIPSIMBIMH | TUTOCKOCTAMHA"

45 IToHsiTHE MHOTOTPaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PaHHUKA, BBITYKJIBIE U HEBBITYKIIbIC 1
MHOTOI'paHHUKH; pa3BEPTKa MHOTOIpPaHHUKA

46 [Ipu3ma: N-yronpHas npu3Ma; rpaHd ¥ OCHOBAHUS IIPU3MBL; TIPsIMasi M HAKJIOHHAs TIPU3MBI; OOKOBas 1
TIOJTHAs! TIOBEPXHOCTH TPH3MBbI

47 | Tlapamnenenunen, IPSMOYTOIBHBIN MMapauIeIeTUIe ] i €0 CBOHCTBA 1

48 [Mupamuaa: N-yroapHas TMPaMuAa, TPaHA ¥ OCHOBAHME MUPaMU/IbI; OOKOBAs M MOJTHAS MIOBEPXHOCTh 1
MTUpaMHUIbI; TPAaBIIIbHAS M yCeUEHHAs TUpaMuIa

49 [IpaBuiTbHBIE MHOTOIPAaHHUKH: TTOHSATHE MPABHIBHOIO MHOTOTPaHHUKA; PaBWIIbHAS IPU3Ma U 1
MIpaBWIIbHAS MUPAMU/IA; IPABWIIbHAS TPEYTOIbHAS MMPAaMUJIa U IPaBUIIBHBIHN TETpasap; Kyo

50 | IlpencraBieHre O MPaBHIBHBIX MHOTOIPAaHHUKAX: OKTAadAp, AOIEKa’Ap M UKOCadp. 1




CI/IMMe’I‘pI/IH B ITPOCTPAHCTBE: CUMMETPUA OTHOCHUTCIIbBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIEMEHTEI

o1 CHMMETPHUH B MUPaMUJIAX, apaJlIeNeuIieiaX, MPaBIIbHBIX MHOTOrPaHHUKAX !
52 | BrluucneHne 31eMeHTOB MHOTOIPDaHHUKOB: pEOpa, AnaroHalu, yriibl 1
53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSAMOM TIPU3MBI, IUIOIIA/Ib OCHOBAHUIA, 1
TeopeMa 0 GOKOBOI MOBEPXHOCTH MPSIMON MPU3MBI
54 [Tnomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABHIIBHOM MUPAaMUIBI, TEOpEMa O IUIOIaan OOKOBOH 1
MOBEPXHOCTH yCCUEHHOM MUPAMHUIBI
55 | KonrponbHast pabora no reme "MHororpaHHukn" 1
56 | IlonsiTie 00 00BEME 1
57 | O6bEM nupamuIBI 1
58 | O6BEM nupamuIBI 1
59 | O6BéM nupamuIBI 1
60 | O6BEM nupamuIBI 1
61 | O6BEM PHU3MBI 1
62 | O6BEM PHU3MBI 1
63 | O6BEM IPU3MBI 1
64 | KonrponbsHas pabora no reme "O0bEMBI MHOIOIpaHHUKOB" 1
65 | IloBTOpeHue, 0600LICHUE cHCcTeMaTH3aLuUs 3HaHui. [locTpoeHre ceueHuii B MHOTOrpaHHHUKE 1
66 [ToBTopenue, 00o0IIEHHE cUCTeMaTH3 a1k 3HAHUH. BelunciieHne paccTosTHUIA: M@Ky IBYMSI TOUKAMH, OT 1
TOYKH JI0 IIPAMOM, OT TOYKHU [0 IUIOCKOCTH, MEKAY CKPELIMBAIOIIUMHUCS MPSMBIMU
67 | WroroBast KOHTpoOJIbHAsI paboTa 1
68 [ToBTOpenue, 06o0IIeHNE ccTeMaTH3anUs 3HAaHNUH. BEIYHCIIEHE YIIIOB: MEXKAY CKPEIIUBAIOIIUMUCS 1
NPSAMBIMHU, MEXIY IPSMON H INIOCKOCTBIO, IBYTPAHHBIX YITIOB, YIJIOB MEXIY INIOCKOCTSAMH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




11 KJIACC

No KonmuecTso yacos Jara DJIeKTPOHHBIE
Tema ypoka
n/n Bcero | Kontpoasnsie | [pakTnueckne| W3y4eHust| uudppopbie 00pasoba
pa6oThI padoThI TeJbHbIE Pecypehbl

1 Cdepa u map: 1eHTp, paguyc, THaMeTp; IOMIA s IIOBEPXHOCTH chepbl 1
BzanmHoe pacrnionoxeHnue cepsl U IIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; Tuonaap chepbl 1

3 N3o0paxxenue cdepsl, mapa Ha wiockoctd. CedeHus mapa 1

4 Humuaapryeckas HOBEPXHOCTh, 00pa3yIolIne MIMTHHIPHYECKOI MOBEPXHOCTH, OCh IIMIMHAPHIECKON 1
MTOBEPXHOCTH

5 Lunuuap: ocHoBaHMS U OOKOBasi IOBEPXHOCTh, 00pa3yroIlas M 0Ch; IUIOMIA/ (b OOKOBOH U MOJHOM 1
IIOBEPXHOCTH

6 M300pakeHne MUIMHIPA Ha TUI0cKoCcTH. Pa3eéprka rumunapa. CedeHus MUIMHIPa (TUIOCKOCTHIO, 1
HapauIeNbHOM WK TePIIeHANKYISIPHON OCH IIMIHH/IpA)

7 Konnyeckas HoBepxXHOCTh, 00pa3yIolIie KOHMIECKOI MOBEPXHOCTH, OCh M BEpILIMHA KOHMYECKON 1
MIOBEPXHOCTH
Konyc: ocHOBaHMe U BepIIMHa, 00pa3ylolast ¥ 0Ch; IUIOIaAb OOKOBOH M IIOJHOW IIOBEPXHOCTH 1
Yceu€HHbII KOHYC: 00pa3ylolire U BBICOTa; OCHOBaHHS 1 OOKOBasi IOBEPXHOCTh 1

10 N3zobpakeHne koHyca Ha miockocTh. Pa3Béprka konyca. CedeHus KoHyca (IIOCKOCTBIO, 1
NapajjieIbHON OCHOBAHHIO, ¥ INIOCKOCTBIO, IPOXOAAIIEH Yepe3 BEPILUHY)

11 KomOuHatums Ten BpalieHus 1 MHOTOTPaHHUKOB 1

12 MHororpaHHuK, OIIMCaHHBIA OKOJIO cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHHK WIIH B TEJIO BPAILEHHS 1

13 [ousitue 00 06bEMe. OCHOBHBIE CBOHCTBA 00BEMOB Tell 1

14 O0BéM mMHApa, KOHYyCca 1

15 OO0BEM 1mIapa u IWIoAAb chepb 1

16 [Homo6HrIe Tena B mpocTparcTBe. COOTHOIICHUS MEXY IUIOMIAIIMHU TIOBEPXHOCTEH, 00BEMaMu 1
MOIOOHBIX TEI

17 Kontponsras padora o remam "Tena Bpamenus” u "O0bremsr Ten" 1 1

18 BekTop Ha IMIOCKOCTH U B TIPOCTPAHCTBE 1

19 CrnoxeHue 1 BEIYUTAHUE BEKTOPOB 1

20 YMHOXKEHUE BEKTOpA HA YUCIIO 1

21 Paznoxxenne BekTopa 1o TpéM HEKOMIUTaHapHBIM BekTopam. [IpaBuiio napamrenenumnena 1

22 Pemenne 3ama4, cBA3aHHBIX ¢ IPIMEHEHHEM NPaBHII JIEUCTBUIT C BEKTOpaMHU 1




IIpsimoyronbHas cucteMa KoopaAuHAT B npocTpaHcTBe. Koopaunats! BekTopa. Ilpocreiiue 3ana4un B

23 1
KOOpJIMHATAX
24 VYron mexay Bekropamu. CKaJsipHOE IPONU3BEACHHE BEKTOPOB 1
25 Beruncienne yrioB Mexxay NpsSIMBIMH U IIIOCKOCTSIMH 1
26 KoopanHaTHO-BEKTOPHBIN METON P PELICHUH T€OMETPHYECKUX 3a/1ad 1
27 KonrponbHas pabora 1o Teme "BeKTopb! M KOOpUHATHI B IPOCTPaHCTBE" 1
28 [ToBTopenue, obodIeHNe 1 cucTeMaTH3anus 3HaHuH. OCHOBHBIE (QUTYPHI, (haKThI, TEOPEMBI Kypca 1
TUTaHUMETPHH
29 [ToBTopenue, ododIeHNe U crcTeMaTH3anus 3HaHUH. OCHOBHBIE (GUTYpHI, (haKThI, TEOPEMBI Kypca 1
TUTAHUMETPHH
30 [ToBTOpenue, 0000IIEHHE U CHCTEMaTH3alus 3HAaHUK. 3ajauu TUIAHUMETPUU M METOJIBI UX PELICHHS 1
31 [ToBTOpeHue, 0000IIeHNE U CHCTeMAaTH3als 3HAHWH. 331a41 TJIAHUMETPUH U METOJIbI UX PEIISHHUS 1
32 [ToBTOpeHue, 0bo0IIeHne U cucTeMaTh3anust 3HaHnil. OCHOBHBIE (UTYPBI, PaKThI, TEOPEMBI Kypca 1
CTepeOMEeTpUH
33 HToroBast KOHTpOJIbHAs paboTa 1
34 [oBTopenue, 0000IIEHHE 1 CHCTEMATH3AIINS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




