OOKYMEHT NOAMNCAH
ONEKTPOHHOW MOANUCHIO

Ceptudmkat: 01A799430069B088954D1BEA12FI3FBCBE
Bnapeneu: BAHHbIX HAHA IEOHWOOBHA
[eiicteuTeneH: ¢ 25.08.2023 o 25.11.2024




NOACHUTEJ/IBHAS 3AITHCKA

Il'comerpus sBngercda OmHAM W3 0Aa30BBIX KypCOB HA YPOBHE CPEAHETO
o0mero 06pa3oBaHns, TaK Kak 00eCIECINBACT BO3MOXKHOCTD N3YyYCHAA JACIHATLINH
€CTECTBEHHO-HAY4YHOM HAIIPaBIICHHOCTH H IIPEAMETOB TIyMAllMTapHOIO IMKJIA.
ITockonmeKy  JOTHYECKOE  MBIIUIEHME, (OpPMHpYEMOe MpH  H3YYCHUH
o0ydaromuMHUCs IOHATHHHBEIX OCHOB FEOMETPHH, NMPH JOKA3aTeILCTBE TEOPEM H
IIOCTPOCHHMH IIEMOYKH JIOTHYECKUX YTBEPKICHHH NPH PEIICHUH N€OMETPHYECKHX
3a7la4y, YMEHHE BBIABHIaTb M OIpPOBEprarb THIIOTE3Bl HEMOCPEACTBEHHO
UCOONB3YIOTCA MPH PEIICHHH 33Ja4 €CTECTBEHHO-HAYYHOI'0 IWKIJIA, B 9aCTHOCTH
(pu3rgeckux 3a0a4.

Llens 0CBOSHUS MPOTPAMMEL YICOHOTO Kypca «['€OMETpHSD Ha yriyOIEHHOM
YPOBHE — Ppa3sBHTHC HMHAMBUAYAIBHBIX CIOCOOHOCTEH O0ydaromuxcs npH
H3Y4YEHHH NEOMETPHH, KaK COCTaBIAIONIEH npeaMeTHOH obnactu «MaTeMaTHka H
uHbopMaTHKa»  depe3  oOecredyeHHE  BO3MOXHOCTH  IIpHOOpDETEHHA H
ucnonp3opanuA  Gonee IIyOOKHX TIeOMETPHYSCKHX 3HaHHMH H  JOeHCTBHIA,
crielUYHBIX T€OMETPHH, H HEOOXOIMMBIX JUIA YCNEMHOro NpodecCHOHAIBHOTO
o0pa3oBaHus, CBA3aHHOIO ¢ HCMOIE30BAHHEM MaTEMATHKH.

ITpHOpHTETHEIME 3afauaMH Kypca I'eOMETPHHM HAa YIIyOn€HHOM YPOBHE,
PaCIMPSIOIIYMHA H YCHINBAIOIAMHE KyPC 06a30BOT0 YPOBHS, SBIIAIOTCA:

pacIIMpeHHe NPEACTABICHUA O N'€OMETPHH KaK 4YacTH MMPOBOH KyJBTYphI U
popMHpOBaHHE 0CO3HAHHS B3aHMOCBA3H I'€OMETPHH € OKPYJKAIOIIHM MHPOM;

dopMupoBaHHE IIPENCTaBIECHHS O IIPOCTPAHCTBEHHBIX GQHrypax Kak o
BOKHCHINMX MATEMATHYCCKHX MOJEIAX, MO3BOJAIOMHX OHHCHIBATE M HM3y4aTh
pa3HbIC ABJICHUA OKPYXKAIOIMETO MIPA, 3HAHAS MOHATUITHOTO anTapaTa mo pasacmy
«CrepeomeTprs» y4e0HOIO Kypca reOMETpHY;

¢opmmpoBaHre  yMEHHS ~ BNAAeTh  OCHOBHBIMH  MOHATHAMH O
IPOCTPAaHCTBEHHBIX (HUIypax M HX OCHOBHBIMH CBOMCTBAMH, 3HAHME TEOPEM,
dopMyT U yMEHHE MX IPHMCHATb, YMEHMSA IOKA3BIBATH TCOPEMBI M HAXOIMTDH
HECTaHIApPTHEIC CIIOCOOH! pellIeHN 3aad,

dopMupoBaHIEe YMEHUS pPaclio3HABAaTh HAa YePTEkKaX, MOAENAX U B pealbHOM
MHMpPE MHOTOTpPaHHHKM H Tella BpAIlICHHA, KOHCTPYHpOBaTb I'€OMETPHYECKHE
MOJAEIH,

¢opMnpoBaHNEe MOHNMAHHUA BO3MOMKHOCTH AKCHOMATHYECKONO MOCTPOCHHA
MATeMATUIECKAX Teopuii, (HOPMIPOBaHAE TMOHUMAHHUS POJMH AKCHOMATHKA TPH
MPOBEACHAN PACCYXKICHHI,

¢opMnpoBaHMEe yMEHMS BIAAETE METOAAMH AOKA3aTEILCTB W AJTOPUTMOB
DEILICHHS, YMEHHS HX NMPHUMEHATH, MPOBOJMTH JOKA3aTe/BHBIC pPAcCy)KACHUA B
X0/ PEIICHUA CTEPEOMETPHYECKIX 32124 M 3aa4 ¢ MPaKTHYECKUM COAEPKAHUEM,
dopMHpoBaHME MNpEACTaBICHHA © HEOOXOAMMOCTH JOKA3aTelbCTB MpH



000CHOBAHMY MATEMATHYCCKHAX YTBEPKACHUHN M POIM AKCHOMATHKY B POBCACHAR
AeAYKTUBHBIX PACCY>KACHUM,

PasBHTHE ¥ COBEPIICHCTBOBAHNC HHTCIJICKTYAIBHBIX H  TBOPYECKHX
cnoco0HOCTEH 00YJArOmMUXC, MO3HABATEIIbHOW AKTHBHOCTH, HCCIICAOBATCIIECKAX
YMEHH, KPUTHIHOCTH MEIIIICHUS, HHTEPECA K U3YYCHUIO T€OMETPYH,

dopmupopanre (GyHKIHOHAIBHOM IPaMOTHOCTH, PENEBAHTHON TI€OMETpHM:
YMCHHS pacIo3HaBaTh NPOSBICHHA TIE€OMETPHYECKUX IIOHATHI, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX KM3HEHHBIX CHUTYyAlMIX W IIPH H3YUCHHM APYTHX
y4eOHEIX MNpEIMETOB, IIPOABICHHUS 3aBUCHMOCTEH M  3aKOHOMEDHOCTEH,
MOJCIMPOBAHHUS PpEATbHBIX CHUTyalldi, KCCIICNOBAHMS IIOCTPOCHHBIX MOJCIICH,
WUHTEPIPETALMH IOy ICHHBIX PE3YIbTATOB.

OCHOBHEIMH COACPXATCILHBIMA JTVHAAMHA yueOHOrO Kypca «['eoMeTprs» B
10-11 xmaccax gpmmorca: «IIpAMBle W IUIOCKOCTH B OPOCTPAHCTBEY,
«MHororpasukm», «Tenma BpameHus», «BeEKTOpEI ¥ KOOPAMHATEL B
IIPOCTPAHCTBEY, «/IBIKEHHS B POCTPAIICTBEY .

Cohopmymuposannoe Bo PI'OC COO TpebopaHuEe «YMETH ONECPHPOBATh
IIOHATHAMMY, PENCBAHTHBIMH I€OMETPHH Ha YIIyOJI€HHOM YypoBHE OOydYEHUS B
10-11 knaccax, OTHOCHTCA KO BCEM COJCPKAaTEIBHEIM JIMHUAM y4eOHOTO Kypca, a
¢opMHpOBaHME JIOTHYSCKHX YMEHMH pacnmpefensercs He TONbKO IO
COACPKATENEHEIM JIMHAAM, HO H 110 rogaM oOyuennd. Coaepxanue 00pa3oBanHud,
COOTBETCTBYIOILIEE NMPEIMETHBIM pe3yiabTaraM ocBocHHS dernepanbHoii pabodei
IIpOrpaMMBbl, paclpeNeinéHHBIM 10 rofaM oOydeHMs, CTPYKTYPHPOBAHO TaKuM
o0pa3oM, 9T00BI KO BCEM OCHOBHBIM, IIPHHIMIHMAIBHBIM BONpocaM o0ydaromuecs
oOpamanuck HEOAMOKPATHO. OTO MO3BOJNLCT OPraHU3OBaTh  OBIAJCHHE
TeOMETPUYCCKAME NOHATHAMY H HABEIKAMHY MOCISAOBATEIBHO H OCTYIATENEHO, C
COOMIOACHNEM MPHHIIATIA TPEEMCTBEHHOCTH, 4 HOBBIE 3HAHHS BKIIIOYATh B OOIIYIO
CHCTEMY TCOMETPUYUESCKUX MPEACTABICHUH O0yJarOmMXCa, pacIupsad | yriryOnas
e€, 00pasyd NPOYHEIC MHOKECTBCHHEIE CBA3H.

[Tepexoa K H3y4EHUIO TEOMETPHH Ha YIIyOJIEHHOM YPOBHE ITO3BOJIACT:

co3marb yciopus g AuddepeHnmanmyu  0OydeHHA, NOCTPOCHHA
UHOVBHAYaNbHEIX 0Opa3oBaTeNbHEIX MNporpaMM, o0ecneuuTs YIIyOIéHHOE
3y4eHUE NEOMETPHH KaK COCTaR/IAomIEH yaeOHoro npeamera « MareMaTukay;

NOATOTOBUTE OOYYalOMMXCAd K IIPOJOIDKCHHIO H3YUCHHSA MAareMaThKH C
yaéroM BeIOOpa Oymymeli mpodeccmm, obecrneunBas NPEEMCTBEHHOCTE MEXIY
o0mEM ¥ npodecCROHATEHEIM 00Pa30BaHAEM.

Ha m3yuenne y4eOHOro kypca «l'eoMeTpHs» Ha YIIIyON€HHOM YPOBHE
oreourcd 201 waca: B 10 xmacce — 99 gaca (3 waca B Heaemo), B 11 xmacce — 102
qaca (3 "aca B HEACIIO).



COJEPXXAHUE OBYUEHUWSA
10 KJIACC

IIpsiMble H IUIOCKOCTH B IPOCTPaHCTBE

OcHoBHBIE IIOHATHA  cTepeoMeTpuM. Touka, ImpsAMas, ILIOCKOCTE,
npocTpaHcTBO. IloHATHE 00 aKCHOMATH4ECKOM MOCTPOCHHH CTEPEOMETPHH:
AKCHOMEBI CTEPEOMETPHH U CIIEACTBHA H3 HHUX.

B3anMHOEC pPacmoONOKEHHE NPAMBIX B MPOCTPAHCTBE. MEPECEKAOMMECA,
MAPAJUICNIbHEIE W CKpeIumBarompecs npaMele. [Ipm3sHaky CKpeUBArOIMXCS
npsaMbX. [TapannembHOCTE IPIMBIX U INIOCKOCTER B MPOSTPAHCTBE. MAPALICILHEIE
IPAMEIC B IPOCTPAHCTBE, HAPAUICILHOCTE TPEX MPAMEIX, HAPAUICABHOCTE IPAMOM
U 1wiockoctd. IlapannmensHoe M LEHTpATbHOE IMTPOSKTHpOBAINE, H300pakeHHE
¢uryp. OcHOBHBIE CBOHCTBA Napa/UICIBHOTO IIPOSKTHpOBaHHMS. H300paskeHne
¢uryp B napawieIpHOM MPOEKIUH. YIJIbI ¢ COHAIPABICHHEIMH €TOPOHAMH, YIOJI
MEXIY MPpAMBIME B MpocTpaHCTBE. [lapaiuiebHOCTE IUIOCKOCTEH: IapajlieibHEIE
IUIOCKOCTH, CBOMCTBa MapaIe/IbHBIX IUIOCKOCTEH. IIpocreiimue
NPOCTPAHCTBEHHBIE (UIypEl HA IUIOCKOCTH: TETPajAp, NapauieNcnumnen,
IOCTPOCHHE CCUCHHIA.

ITepneHAVKYISPHOCTE MPAMONA H IUIOCKOCTH: NEPICHIHKYIIAPHEIC NPAMBIC B
IIPOCTPAHCTBE, IPAMBIE MapalIeIbHBIE M IEPHECHAUKYIAPHBIE K IUIOCKOCTH,
[IPU3HAK MEPNECHAMKYPHOCTH MNPsSMOM M IUIOCKOCTH, TEOpeMa O IIpAMON
NEPNEHAVKYIAPHON TJIOCKOCTH. OptoroHaneHoe INPOCKTHPOBAHMKE.
ITepneHUKyIIp M HAKIIOHHEIE. PACCTOSHHUE OT TOYKH A0 IUIOCKOCTH, PACCTOAHHE
OT @OpaMOi 10  IUIOCKOCTH, HOpoeKkmud  (urypsl Ha  IJIOCKOCTE.
IlepneHUKYNIPHOCTE  IUIOCKOCTEH: NOPH3HAK IMEPISHAWKYIIPHOCTH  OBYX
IUIocKocTel. TeopeMa o TpEX NEpIICHAUKYIApaX.

VYINEl B IIPOSTPAHCTBE: YION MEXKIY NpAMOM M IUIOCKOCTBIO, ABYIPaHHBIH
yroj, TUHEHHEIN yron AByrpaHHOro yria. TpéxrpanHeiii ¥ MHOTOTPaHHEIE YIJIBL
CpoiicTBa IUIOCKMX VYIVIOB MHororpanHoro yma. CpoilicTBa IUIOCKUX H
ABYIPAaHHBEIX YIVIOB TPEXIpaHHOrO yIia. TeopeMbl KOCHHYCOB H CHHYCOB JUIA
TPEXTPAHHOTO YTJIA.

MHuoOrorpanHaKH

Buael MHOrOrpaHHWKOB, pa3BEPTKA MHOrorpaHHvka. IIpusma: n-yronsHas
NpU3Ma, DpAMas ¥ HAKIOHHAS NPH3MEL, OOKOBas W NOMHAS HOBEPXHOCTE MPH3MEL
IMapamienermmnesn, NOPAMOYIOJBHBI NAPAUISNICNMNEA U €r0  CBOMCTBA.
Kparyaiiiige nyTH Ha IIOBEPXHOCTH MHOrorpaHHuka. Teopema Ofinepa.
ITpoerpanictBeEHas TeopeMa IIudaropa. Ilmpammpa: n-yronbHas NHpaMHIA,
IpaBUibHAA M yceuéHHas mupaMuiel. CpoiicTBa pébep U OOKOBBIX rparmeii
IIpaBUIbHOH nupaMHAB. lIpaBIUIbHBIC MHOTOTpPAITHMKW: IMpaBIUIBHAsA NMpH3Ma H



NpaBAJIbHAS HHPAMHJA, NPABHIBHAS TPEYTONbHAS MHPAMHAA H NPABHIBHEIA
TeTpasap, KyO. IIpeacraenenue O NPABHIGHBEIX MHOTOIPAHHMKAX: OKTasp,
AOAECKAdAP H UKOCAIAP.

Beraucnenue SIEMEHTOB MHOTOTPAHHWKOB. peOpa, AWMArOHANH, YITIBL
ITnomaae OOKOBOH NOBEPXHOCTH W HONMHMOH NOBEPXHOCTH HPAMOH IPH3MEL
IJIOIAAs OCHOBanmi, TeopeMa O OOKOBOM ITOBEPXHOCTH IIPAMONH IIPH3MBL
IInomage GokoBOH INOBEPXHOCTH H IOBEPXHOCTH IIPaBIUIbHOH NHpPaMHIEL,
TEOpPEMA O IUIOIIAH YCEYEHHOH MHpaMHIEL.

CuMMeTpHs B NPOCTPAHCTBE. OJIEMEHTHI CHMMETPHM  IIPaBIUIBHBIX
MHOTOrpaHHMKOB. CHMMETpHA B IIPaBHJIBHOM MHOTOTPaHHHKE. CHMMETpPHA
NapaIeNICIUNeNa, CAMMETPHS IPABAIBHEIX NPH3M, CHMMETPHS IPABHIIEHOM
TTHPAMHIEL

BekTOopHI H KOOPAHHATEI B IPOCTPAHCTBE

IToHaTHA: BEKTOP B IPOCTPAHCTBE, HYJCBOH BEKTOp, UIMHA HEHYJICBOTO
BEKTOpPa, BEKTOpPHl KOJUIMHEApHBIC, COHAHPABJICHHBIE M  IIPOTHBOIOJIOXHO
HaHPaBJICHHBIE BEKTOPEI. PaBeHCTBO BEKTOPOB. JISHCTBHA C BEKTOPAMH: CIIOXKEHHE
U BBIYHTAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXKEHHME BEKTOpa Ha
yuco. CeoiicTBa coXeHUs BEKTOPOB. CBONMCTBA YMHOXKEHHS BEKTOpa Ha YHCIIO.
ITonarue koMIUlaHapHeIE BEKTOpHI. [IpH3HAaK KOMILIAApHOCTH TPEX BEKTOPOB.
IIpapmio mapamnenemvmena. TeopeMa O pasNoOXKECHMH BEKTOpAa NHO TPEM
HEKOMIUIaHapHBEIM ~ BekTopaM. IIpsMoyrompHas  cHcTeEMa  KOOpDIMHAT B
npocTpaHcTBe. KoopauHatel BekTopa. CBA3b MEXIY KOOPAHMHATAMH BEKTOpa H
KOOpAMHATaMM TOYEK. YTol MEXAy BeKTopaMH. CkajsgpHOE IpOM3BEIACHHE

BEKTODOB.
11 KJIACC

Tena sBpamenns

[ToHATHA: DIUIMHAPHYECKAs IIOBEPXHOCTh, KOHHYECKasd IOBEPXHOCTS,
chepuueckas IIOBEPXHOCTb, OOpasylommue IoBepxHocTeil. Tenma BpamieHus:
IIUIHHApP, KOHYC, YCEYEHHBI KOHyc, cdepa, map. B3aHMHOE pacmoNOKECHHE
cheppl W IUIOCKOCTH, KacaTelnbHas IUIOCKOCTE K cdepe. H3oOpakeHue Tten
BpallICHHA HA IUIOCKOCTH. Pa3péprka WIMHApa B KoHyca. CHMMETpus cephl H
mapa.

O6véM. OcHoBHEIE CcBOMcTBa 00BEMOB Ten. Teopema 006 o00bEMe
OPSMOYTONBHOTO TAPAICHCIANCAAd U CHeAcTBAS w3 HeE. OOBEM npaMoi |
HAKJIOHHOH MPU3MBL, IAJAHAPA, MUPAMUAAB 1 KOHyca. O0BEM mapa W mapoBoro
CeTMEHTA.

KomOuHanum Ten BpallleHHA M MHOTOrpaHHHKOB. IIpH3Ma, BnHcaHHas B
IMUTMHApP, ONMCaHHas1 oOKojno nuauHApa. Ilepeceduenme cdepsl M Imapa c
wiockocThio. Kacanme mapa u cdeprl miockocteio. IToHATHE MHOTOrpaHHHKA,



OHUCAHUOTO OKONO cdepel, cpepbl, BAMCAHMONH B MHOTOTPAHHMK HIH TEJO
BPAIICHAS.

[Tnomame NOBEPXHOCTH WWIMHAPA, KOHYCA, WIOmAanes ¢hepel B €€ JacTeil.
IMonobme B mpocrpancTBe. OTHOmMICHHE OOBEMOB, IUIOIMAACH MOBEPXHOCTEH
nogo0Hex ¢uryp. IIpeoGpasopanme moxolOms, romorerus. Pememue 3amad Ha
IUIOCKOCTH C HCNOJIE30BAHUEM CTEPEOMETPHYECKHX METO/IOB.

[ToeTpoeHue cedeHHit MHOTOrPaHHUKOB U TEJ BpaIllCHHUS: CEYECHHS MIUTMHApA
(mapannensHO M NEPNCHIMKYIAPHO OCH), CEYECHHA KOHyca (mapajuieibHBIE
OCHOBAITHIO M MPOXOAIIHIE YEpe3 BEPIIMHY ), CEUCHUA IIapa, METOIBI MOCTPOCHUA
CCUCHHI: METOA CIEOB, METO BHYTPCHHETO MPOCKTHPOBAHUSA, METOJ IIEpPEHOCA
CeKyIeH IOCKOCTH.

BekTophI H KOOPAHHATEI B IPOCTPAHCTBE

Bexropel B npoerpadcTee. OmepamuH HAJ BEKTOpaMH. BekropHOE
YMHOKEHHE BEKTOPOB. CBOMCTBA BEKTOPHOIO YMHOXEHHA. IIpaMoyronbHasd
cucTeMa KOOpAMHAT B nmpocTpaHcTBe. KoopauHats! BekTopa. Pasnoskeaue Bekropa
o Oasucy. KoopMHAaTHO-BEKTOPHBI METOA IIPH PEIICHHM TIC€OMETPHUYECKMX
3a7ad.

JABH)KeHHS B IPOCTPAHCTBE

JlpmkeHusA mpocTpaHcTBa. OroOpakeHHsA. J[BHXKCHHSA H PaBEHCTBO (HIYD.
O0mme cBoOiicTBA MBIOKCHWI. BHWAB ABWKCHWIA. TNApajUlelIbHBIA  TIEPEHOC,
IICHTpalbHAsd CHMMETpHUA, 3€pKalbHasi CHMMETPHS, IOBOPOT BOKpPYI NPpAMOI.
ITpeobpazoBamus momoous. ITpsamas u cdepa Diinepa.



ILTAHUPYEMBIE PE3YJBLTATBI OCBOEHHAA YYEBHOI'O KYPCA
«EOMETPHS» (YIJIVBJIEHHBI YPOBEHbB) HA YPOBHE
CPEJHEI'O OBIIETO OEPA3OBAHMS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxnanckoe BOCIIHTAHHE:

cOpMUPOBAHHOCTH TPAKAAHCKOMN MO3HIMH 00YUAIOIIETOCA KaK aKTHBHOTO U
OTBETCTBCHHOTO  YICHA  POCCHHCKOr0o  o0mecTBa,  MOPEACTABICHUE O
MATEMATUYCCKHX OCHOBAaX ()YHKIMOHWUPOBAHWS PAa3IMUHBIX CTPYKTYP, SBJICHUM,
APOLEAYP TPaXAAHCKOro ofmecrBa (BHIOOPE, OMPOCHI H APYIo€), YMEHHE
B3aHMOACHCTBOBATE ¢ COLMAIBHEIMA WHCTHTYTAMH B COOTBETCTBHH € HX
GYHKIIUAMH 1 HA3HAYCHUEM,

2) NaTPHOTHYECKOE BOCIIHTAHHE:

cOpMUPOBAaHHOCTS POCCHHCKOM IpaXKIaHCKON HMACHTUYHOCTH, YBaXKCHHA K
IIPOLIVIOMY H HACTOAIIEMY POCCHIMCKON MaTeMaTHKHU, IIEHHOCTHOE OTHUOLICHUE K
OOCTIDKCHHUAM POCCHHCKHX MaTEMaTHKOB H POCCHIMCKOM MaTeMaTHYECKOH IIKOJIbL,
WUCHONB30BAHUE IJTHUX AOCTIDKCHMH B APYIrMX HAyKax, TEXHONOTHAX, chepax
SKOHOMHKH,

3) Ayx0BHO-HPABCTBEHHO¢ BOCIIHTAHHE!

OCO3HAHUE JYXOBHBIX LIEHHOCTEH pOCCHiiCkoro Hapoaa, copMHpPOBaHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STHYECKOIO IOBEACHUS, CBA3AHHOIO C MPAKTUYECKHUM
IPUMECHCHUEM JOCTIDKCHWH HAyKH M JACATCIBHOCTBI) YUYEHOI0, OCO3HAHWE
JIAYHOTO BKJIAAA B MOCTPOCHUE YCTOHIABOTO Oy Aymero,

4) 3cTeTAvecKoe BOCIHTAHHE!

ACTETHYECCKOE OTHOMICHHE K MHPY, BKIOYAd 3CTETHKY MATEMATUYECKHX
3aKOHOMEpHOCTEH, 00BEKTOB, 3a/1a4, PCIICHHH, pacCyKIcHU, BOCTIPUHMYHBOCTD
K MaTeMaTH4YECKHM acIleKTaM pa3IMYHbBIX BUIOB UCKYCCTBA,

S) puzHUecKkoe BOCIIHTAHHE:

cOpMHUPOBAHHOCT, YMEHHS IIPUMCHATH MATEMaTHYECKME 3HAHHA B
HHTEpecax 340poBoro U 6e30macHoro odpasa XKH3HH, OTBETCTBCHHOE OTHOIIEHHUE K
CBOEMY 3I0POBBIO (3AOPOBOC MATAHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHH H
OTABIXA, PETYIApHAA (PU3MYECKAA AKTHBHOCTE), (PH3AICCKOE COBEPIICHCTBOBAHNE
IIPH 3aHATUAX CIIOPTHBHO-03A0POBHTENILHON AESTEIIEHOCTBIO,

6) TpyaoBO€¢ BOCIATAHHE:

TOTOBHOCTE K TPyAy, OCO3HAHWE IECHHOCTH TPYAOMIOOWMSA, HMHTEPEC K
pa3smMUHBIM  cdepaM  MPOECCHOHANBHOM  JEATENBHOCTH, CBA3aHHBIM C
MATEMAaTHKON H ¢¢ MNPHWIOKCHHAMM, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP
Oyaymeii npodeccHiH M pealM30BBIBATH COOCTBCHHBIC JKM3HCHHBIC ILIAHBI,
TOTOBHOCTH H  CIOCOOHOCTH K  MaTeMaTH4ecKoMy  o0pa3oBaHHIO H



caMo00pa3oBaHNI0 HA NPOTHKCHWH BCCH OKW3HH, TOTOBHOCTE K AKTHBHOMY
Y9aCTHIO B PSIICHUH NPAKTHYSCKUX 33724 MAaTEMATHYCCKON HAPABICHHOCTH,

7) 3KOJOTHIECKO¢ BOCIIHTAHHE:

COPMHUPOBAHHOCTD JKOJNIOTHYECCKONW  KyJNbTYpPHl, NOHUMAHWC BIASHAS
CONUATBHO-YKOHOMIYECKHAX MPONECCOB HA COCTOSHUE MPUPOAHOH M COMUANBHOM
Cpeabl, 0CO3HAHKE IMOOATBHOTO XapaKTepa 3K0JIOTHYECKHX IpoOIeM, OpHEHTAaIUA
HAa NpPHUMECHCHHE MAaTEMaTHUYCCKMX 3HAHMHM [UId peIIcHHA 3aJad B 00macTH
OKpYXKaromiel cpeapl, WIAHHPOBAHHWE IIOCTYNKOB M OIEHKH HX BO3MOXHBIX
TIOCIICACTBHM IA OKPY KaIoLICH Cpeapl;

8) HeHHOCTH HAYYHOI'0 NNO3HAHHS:

cOPMUPOBAHHOCTE MIIPOBO33PEHMA, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS HAykd H  OOMECTBCHHOHM MNpPAKTHKM, NOHWMAHWE
MATEMATHIECCKOM HAyKl Kak C(epbl YENOBEYSCKOH ACATEIBHOCTH, JTANOB €€
pPasBUTHA W 3HAYAMOCTH IS PAa3sBUTHA LWBWIH3AMWH, OBJIAJCHHE S3BIKOM
MATEMATHKH M MAaTeMaTU4yeCKOl KynbTypoll KakK CpEeICTBOM IIO3HAHHA MHpa,
TOTOBHOCTh OCYIIECTBIIATH MNPOEKTHYI0 H HCCIECIOBATENBCKYIO JAEATEIBHOCTD
UHAUBUAYAIBLHO H B FPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3sHaBaTe/bHbIE YHHBEpCcAIbHbIE YueOHbIe AelicTBHS

ba3oBble Jloruueckne Aeficrpus:

BBIABJIATE H XAPAKTCPH3OBATh CYIICCTBCHHEIC NPH3HAKH MATEMATHYCCKHX
O0OBEKTOB, TOHATHM, OTHOMICHWH MEXIy NOHATHAMH, (POPMyIHPOBATH
ONpEACNCHA] MOHATHH, YCTAHABINBATEL CYINECTBCHHBI MPH3HAK KIACCH(pHKaLH,
OCHOBaHUA yig 0000MEeHNs W CPaBHCHNS, KPUTCPHUH MPOBOAAMOT( AHANIN3A,

BOCIIpUHMMaTh, (QopMynHpoBarh M  I[peoOpa3oBbIBaThb  CYKACHHUS:
YTBEPAMTENbHBIE U OTPHIIATENBHbIE, €TUHHYHEIC, YACTHBIC U OOIIME, YCIOBHLIE,

BBISBIIATH MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH, B3aHMOCBSA3H H IIPOTHBOPCIHS
B (aKrax, JaHHBIX, HaO/MIOACHUAX M YTBEP)KACHHUAX, MpeAaraTe KpUTCpPHH JIA
BBIABJICHUS 3aKOHOMEPHOCTE} U MPOTHBOPEUHIA,

IeNaTh BHBOAB ¢ WCMONB30BAHMEM 3aKOHOB JIOTMKHM, ACAYKTHUBHBIX H
VHAYKTHBHBIX YMO3aKITFOUCHHAN, YMO3aKITFOYSHHN 110 aHAJIOTHH,

NIPOBOJWUTE CAMOCTOATENEHO AOKA3ATCIBCTBA MATEMATHICCKAX YTBEPKIACHAN
(IpsAMEIE B OT MPOTHBHOTO), BEICTPAHBATE APTYMECHTALAIO, IPABOANTE IIPAMEPEL 1
KOHTPOPHAMEPHL, OOOCHOBHIBATE COOCTBEHHBIC CY>XACHHAS H BEIBOABL;

BBIOHpaTh cmoco® pemeHus y4deOHOM 3agauyH (CpaBHMBAaTh HECKOJIBKO
BAPHAHTOBR  pEIICHHA, BHOHparh HaHOONEE MOAXOAAIMH C  yY¢TOM
CaMOCTOSTENBHO BHIACTIEHHEIX KPHTEPHER).

ba3oBble HCC/1eA0BaTeIbCKHeE JelicTBHSA:



HCIIONIE30BaTh BOMPOCH KAaK HCCICAOBATCNLECKHN HHCTPYMEHT IIO3HAHW,
(opMyIHpPOBATE  BOMPOCH,,  (PUKCHPYIOIME  MPOTHBOPEYHE,  HPOOIEMYy,
YCTAHABIMBATE HCKOMOE M JAHHOE, ()OPMHpOBATH T'MHOTE3y, APrYMEHTHPOBATH
CBOIO MO3MIHIO, MECHHE,

IPOBOAUTE CAMOCTOSTCIBHO CIUIAHWPOBAHUEI SKCIICPUMEHT, UCCICAOBAHNE
II0 YCTAHOBJICHHIO 0COOCHHOCTEH MaTeMaTHIecKoro 00BeKTa, ABJICHHUA, TIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEl MEKTY 0OBEKTaMHU, BIICHUAMH, ITPOLIECCAMUE;

caMocTOoATENEHO ¢opMynuMpoBaTe 0000IIECHHS M BBHIBOABI IO pe3ysibTaram
IpOBEAEHHOTO  HAOMIOAEHWA, HCCICOBAHMA, OLEHHUBATh [JOCTOBEPHOCTD
IIOJTy4YEHHBIX pe3y/IBTaToOB, BRIBOJOB M 0000IICHHI],

OPOTHOMPOBATE BO3MOXKHOE Pa3BUTHE MPOLECCa, a Taloke BHIABUTATH
NPEAIONIOXKEHAS O €70 PA3BHTHH B HOBEIX YCIIOBHSAX.

Pabora ¢ aadpopmanumeii:

BBISABJIATE A¢(PUIMTE AH(QOPMALIAN, JAHHBEIX, HCOOXOAAMEIX IS OTBETA HA
BOIIPOC H JJIs1 pELICHHUA 3aJa4H,

BEIOHpaTh HHPOpPMAITHIO U3 HCTOYHHKOB PA3IMYHEIX THUMNOB, aHATM3HPOBATH,
CHCTEMATH3UPOBAaTh M HHTEPIPETHPOBaTh MHGOPMAIMIO PA3IMYHBIX BHAOB H
¢opM npeacTaBNICHNS,

CTPYKTYPHpPOBaTh HH(OpPMALIHIO, MPEACTABNATh €€ B pasiHYHBIX (dopMax,
WUTIOCTPHAPOBATH rpadu4ecKy;

OLICHHBATh HaJEKHOCTD uHopmanuu 10 CaMOCTOATENHHO
chopMyTHPOBAHHBIM KPUTEPHAM.

KoMMyHHKATHBHBIC YHHBEPCAJIbHBIC y9eOHbIC ACHCTBHS

O6menne:

BOCHPHHMMATH H (OPMyIHPOBATE CY>KACHHA B COOTBETCTBHY C YCIIOBHAMH K
HensMu OOIIeHWs, SCHO, TOYHO, I'PAMOTHO BHIPAKATE CBOK TOUKY 3PCHHA B
YCTHBIX U NMHUCBMEHHBIX TEKCTaxX, JaBaTh IOACHEHHSA II0 XOJy PEIICHHA 33/a4H,
KOMMEHTHPOBAThH MOJYyYECHHEII pe3ynbTarT;

B xXoAe 00CY)KICHHA 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCY>KIaeMOM TEMBI,
IpoONeMBl, pelaeMoii 3afadyd, BHICKA3BIBATh HMICH, HAIECJICHHBIE HA IOHCK
PEIICHHA, COIIOCTABNATh CBOM CYXKIACHHA C CY)XKICHMAMH IPYIHMX Y4aCTHHKOB
auanora, OOHAPY)KUBATH PA3NIMUAE H CXOACTBO TMO3HMIUWHA, B KOPPEKTHOH (opme
(OpMYITHPOBATH PA3HOTIACHS, CBOU BO3PAKCHHS,

IPEACTABIATh PE3YJETATH PEIISHAs 3a1a9H, SKCICPUMEHTA, HCCIICA0OBAHNA,
HUPOEKTa, CAMOCTOATENIbHO BHIOHMpPATh (POPMAT BHICTYIUICHUS € YIETOM 3amad
NPE3CHTALAN U OCOOCAHOCTEH ay IUTOPHH.

PeryissTHBHbIE YHHBepCAIbHbIE YieOHbIe AelicTBHS
CamMoopraHH3aIHA:



COCTABJIATH IUIAH, AITOPUTM PEIICHUS 3a1a4H, BHIOHPATEH COCO0 PEIECHNS ¢
YYETOM UMEIOIAXCA PECYPCOB H COOCTBEHHBIX BO3MOMKHOCTEH, apryMEHTHPOBATE
¥ KOPPEKTHPOBATh BAPHAHTHI PEIICHHI ¢ y9€TOM HOBOH HHPOPMALIHH.

CaMOKOHTPO/Ib, IMOHOHATIbHBIH HHTE/IEKT:

BIANETh HABHIKAMHM  TO3HABATENBHOW  peiekcHM KaKk  OCO3HAHMSA
COBEPIIAEMBIX JCHCTBHUH M MBICIUTENBHBIX MPOLIECCOB, HX PE3YJILTATOB, BIAJIETD
croco0aMH CaMOIIPOBEPKH, CaMOKOHTPOJIA IIpoIlecca M pe3yibrara pEIICHHS
MaTeMaTHYECKOi 3a/1a4H;

NpEeABUAET TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTD IIPH PEIICHHH 3a/1a4H,
BHOCHTH KOPPEKTHBHI B JEATENLHOCTE HA OCHOBE HOBBIX OOCTOATENNLCTB, JAHHBIX,
HAWACHHBIX OMMAOOK, BEIABIICHHBIX TPYAUOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIBTATA HEIH H YCIOBHAAM, OOBACHATD TPAYHHEL
AOCTIDKEHHS WM HEJOCTIDKCHUS PE3YIBTATOR ACATEIIBHOCTH, HAXOAMTE OMMOKY,
AABaTh OLECHKY NPHOOPETEHHOMY ONBITY.

CoBMecTHAs ACATEIBLHOCTD:

MOHHUMATh M HCNOJIE30BaTh NMPEHMYIIECTBA KOMAHIHONH W HUIWBHAYaAJIBHOM
paGoTHl MpH pemeHHH Y4YeOHBIX 3aAad, IIPUHMMATh IIENb COBMECTHOM
AEATENBHOCTH, IUTAHMPOBATh OPraHM3aIMI0 COBMECTHOM paboTHI, pacmpeneniaTh
BHUAB pabor, moroBapuBaThCA, OOCYXKIaTh NpOIECC M Ppe3yibTar padoTEHI,
0600mars MHEHNS HECKONBKHX JIIOEH,

y4acTBOBAaTh B IPYNNOBEIX ¢opmax paboTel (0OcyxacHHA, 0OMEH MHEHHIA,
«MO3TOBHI€ IUTYPMBI» H HHBIC), BBHIIONHATH CBOI 4HacThb paboTHl M
KOOPAMHHPOBaTh CBOM ACHCTBHA C JPYTMMH WICHAMH KOMAaHJBI, OLICHMBAThH
Ka4eCTBO CBOETO BKJIAAA B OOIIMIi MPOAYKT II0 KPUTEPHAM, CHOPMYIHPOBAHHBIM
YYaCTHHKAMH B3aHMOACHCTBHS.

INPEIMETHBIE PE3YJIbTATHI

K xonny 10 kiacca oSydaromyiics Hay IiTCS:

e cB0OOOJOMO ONCPHPOBAaTh OCHOBHHIMH IIOHATHAMH CTEPEOMETPHUH IIpH
PEIICHNH 337124 M MPOBEACHHH MaTEMaTHYECKUX PacCy KICHMIA;

o TPHMEHSTH AKCHOMHBI CTEPEOMETPHH M CJISACTBHA W3 HAX NPH PEINCHAM
TEOMETPHYESCKUX 337124,

¢ KIACCHPHIEPOBATH B3AHMHOC PACIONIOKECHUE MPAMBIX B MPOCTPAHCTEE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPAMBIX ¥ IUIOCKOCTEH B IPOCTPAHCTBE;

o CBOOOAMO ONEPUIPOBATH TMOHATHAMH, CBA3aHHBEIMM ¢ YIJIAMH B
NpPOCTPAHCTBE. MEXAY IIPIMBIMM B IIPOCTPAHCTBE, MEXKIY MNpAMOH H
IUIOCKOCTBIO;

e ¢cB00OIMO ONIEPHUPOBATH MOHATHAMH, CBA3AHHEIMHE C MHOTOTPAHHHKAM,



o CBOOOAMO pACmO3HABATE OCHOBHEIC BHIAB MHOTOTPAHHUKOB (TIPH3MA,
NMPAMHAAA, IPAMOYTOJTEHEIN IApAJUICICIHTIEA, KyO);

o KinacCH(puuEpOBaTE MHOTOTPAHHHKHM, BHIOMpPAas  OCHOBAaHWSA Ui
Knaccupuxanym,

o CBOOOAMO ONMECPUPOBATE TMOHATHSAMH, CBS3AHHBIMA ¢ CCUCHHEM
MHOT'OTPAaHHHKOB IJIOCKOCTHIO,

e BHIOMHATE  MNapaUleNbHOE,  LEHTPATbHOE W OPTOTOHAIBHOE
NpOCKTHPOBaHUE (UIYp HA IUIOCKOCTD, BBIIONHATE M300pakeHHs QUryp
Ha IUIOCKOCTH,

e CTPOMTH CE€YEHHsS MHOIOIDAHHHKOB Pa3IMYHBIMH MCTOJAMH, BHIOJHATE
(BEIHOCHBIC) MJIOCKAE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJ CBEPXY, COOKY, CHU3Y,

e BBHUHCIATH I[UIOIAAM TMOBEPXHOCTEH  MHOTOTPAHHWKOB  (IpH3Ma,
OMPaMHEAA), TEOMETPHICCKIX TEI ¢ MPUMEHECHHEM (DOPMYIT;

e ¢B0O0OJMO ONEPHUPOBATH MOHATHAMHU: CHMMETPHA B IIPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHH, LIEHTP, OCh H IUIOCKOCTH CHMMETPUH
urypsr;

e ¢B0OOOJMO ONEpUPOBATh IIOHATHSAMH, COOTBETCTBYIOIIMMHM BEKTOpaM H
KOOpAMHATaM B POCTPAHCTRE;

e BBINOJHATE ACHCTBUA HAJl BEKTOPaMH,

e pellaTh 3a7ayH HA J0KA3aTENbCTBO MAaTEMAaTHYECKUX OTHOIICHMIM H
HaxXO)KACHHE T€OMETPUYECCKHUX BEJIMYHH, NMPHMEHSAA HM3BECTHHIE METOIEI
NpH PEIICHHH MaTeMAaTHYECKUX 3a/1a4 MOBHIIIEHHOIO H BHICOKOTO YPOBHSA
CJIOXKHOCTH,

e NPHMCHATE HPOCTEHNIME MNPOrPAMMHEIE CPEACTBA W JJIECKTPOHHO-
KOMMYHUKAIHOAUHEIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUYCCKAX 33114,

e W3BIICKATh, NPeOOpPa3OBHIBATE W HMHTEPHPETHPOBATE HHAPOPMAIHAIO O
IOPOCTPAHCTBCHHEIX TIEOMETPHYCCKAX (PHrypax, NIpPeACTAaBICHHYIO HaA
YepTEKaX M PUCYHKAX;

e MNpPHUMEHATH IIONyYCHHBICE 3HAHMSA Ha MNpaKTHKE. CpaBHHBaTh H
AHATH3HUPOBaTh PEAIBHBIE CUTYALM, NMPUMEHATh M3yUCHHBIEC NMOHATHA B
npolecce MOMCKA PpEIICHHS MareMaTHiecku chopMyIMpOBaHHOM
npoOneMbl, MOACIMPOBATh pEAlbHBIC CHTYallMd Ha A3bIKE TEOMETPHH,
HCCIEN0BATh MOCTPOCHHBIE MOACTN ¢ HCTONB30BAHHEM I€OMETPHYESCKUX
OOHATHH H TEOpeM, ammapara anreOpel, pelaTh NPaKTHYSCKHE 3a4aYH,
CBS3aHHEBIC ¢ HAXOXKACHAEM TeOMETPHICCKAX BETHIHH;

e HMETHh NPEACTABICHHA 00 OCHOBHBEIX JTANax Pa3sBHTHS T'€OMETPHHU Kak
COCTABHOM 9aCTH (DYHAAMEHTA PA3BHTUA TEXHOJIOTHIA.

K koHiy 11 kaacca o0y4aromuiics HayIuTCS:



CBOOOAHO OMEPHPOBATH MOHATHAMH, CBA3AHHBIMHA ¢ LHJTHHAPUICCKOMN,
KOHMYECKOH W cepudeckoii MOBEPXHOCTAMH, OOBACHATE CHOCOOBI
NOTy9CHNS,

OTICPUPOBATH MOHATHSMHY, CBA3AHABIMYA ¢ TEJIAMHA BPAIICHUS. MIIHHAPOM,
KOHYCOM, C(hpepoH H IapoM;

pacno3HaBaThb TeNla BpalleHMA (UWIMHIp, KOHyc, cbepa u map) M
0OBACHATH CIOCOOBI IOy YCHNA TET BPAILICHHS;

KJIaCCH(HUIIHPOBATh B3aHMHOE PacIoioKeHHE ¢hephl U INIOCKOCTH;
BHIYMC/IATh BETHYMHBI 3JIEMEHTOB MHOTOTPAMHHKOB H TEI BpALICHUA,
0OBE¢MBL U ILTONIAM ITOBEPXHOCTE} MHOIOrPaHHUMKOB M TEJl BpalllCHUS,
TEOMETPHYECKUX TeN ¢ MPAMEHEHUEM (OpMy I,

CBOOOAHO ONMEPHPOBATh MOHATHAMH, CBSA3AHHBIMU ¢ KOMOHHANMAMHA TEJ
BpaIllcHHAd H MHOTOTPAHHMKOB. MHOTOIDAHHHK, BIMCAHHBIA B c(epy H
ONMHACAHHEIN OKOJIO cheprl, c(epa, BIACAHHAA B MHOTOTPAHHAK HITH TEJIO
BpAILICHNS,

BBHIYHCIATH COOTHOIMEHHUS MEXXIY IUIOMIAIAMH ITOBEPXHOCTEH U 06BbEMaMH
NOJOOHBIX TEIT,

u3o6paxaTh M3ydacMble (UIYpH, BHIIIOIHATE (BBIHOCHEIE) IUIOCKHME
YEPTEXH W3 PHCYHKOB MPOCTHIX OOBEMHBIX QUIYp: BHA CBEPXY, COOKY,
CIU3y, CTPOUTE CEYCHUS TEJI BPAMICHNA,

M3BIEKaTh, WHTCPIPETHPOBATh M IpeoOpa3oBEIBaTh HHGOpPMALHIO O
NPOCTPAHCTBEHHBIX TE€OMETPHYECKHX (urypax, IIpeICTABICHHYIO Ha
YepTEKaX M PHCYHKaX;

cBOOOHO OIIEpHpPOBATh NOHATHEM BEKTOD B IPOCTPAUCTEE;

BBITIOJTHATH ONCPALMH HAJX BEKTOPAMU;

3aJaBaTh IIOCKOCTE YPABHEHNEM B JEKAPTOBOH CACTEME KOOPIMHAT;
pemaTe reOMETPHYCCKHE 331a9H HA BEIYHCIICIHE YIJIOB MEXXKAY HPAMEIMHA
H IUIOCKOCTSMH, BBUHCICIHE PACCTOAHMM OT TOYKH A0 IUIOCKOCTH, B
LIEIOM, Ha IIPEMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ja IIPH PELICHHM,
cBOOOJHO ONECPHPOBaTh MOHATHAMH, CBA3AMHBIMH C JBIDKCHHEM B
MIPOCTPAHCTBE, 3HATH CBOHCTBA ABIDKCHMII,

BBIIOJIHATE M300paOKEHHS MHOTOTPAHHHKOB M TNl BpAlCHHA IpH
napajuieIbHOM MEPEHOCE, LEHTPATbHONH CHMMETPHHM, 3€pKalbHO#
CHMMETPHH, TIPY MOBOPOTE BOKPYT MPAMOi, mpeoOpazoBanus mOA00HS;
CTPOHUTH CEYCHUA MUOTOTPAHHMKOB M TEJI BPAMICHHUS. CCUCHUS LAIAHAPA
(mapayuienbHO H NEPOSHIUKYIIAPHO OCH), CEUCHUA KOHYCA (TTApaJUIeIIbHEIC
OCHOBaHHI) ¥ HPOXOAAIIAE YCPE3 BEPIIAHY ), CCYCHHAS IAPa;
ACTIONb30BaTh MCTOABI TOCTPOSHHS CEUCHMI. METOA CHeNOB, METOX
BHYTPEHHETO NPOEKTHPOBAMISA, METO/ IEPEHOCA CEKYIIICH TTOCKOCTH,



JOKA3LIBATE TEOMETPUIECCKAE YTBEPXKIACHHUS,
HPHMEHATh T€OMETPHYECCKHE (DaKThl WA PEIICHHS CTEPEOMETPUYESCKHX
3ama4, MPSANONAralOIAX HECKONBKO INAr0B PEHICHHS, €CIMH  yCIOBHA
HPAMCHEHNS 33JaHEI B SBHOU W HesABHOHN dopme;

pemare 3aJavd HA AOKA3aTeNECTBO MATEMATHYSCKUX OTHOINCHHA H
Hax0)KACHHE N€OMETPUIECKIX BEJTMYHH;

NPUMEHATH IIPOrPaMMHEIE CPEACTBA M 3IEKTPOHHO-KOMMYHHKALOHHEIE
CHCTEMBI IIPH PEIICHUH CTEPEOMCTPUYECKIX 33124,

NpUMEHATH MONYYEHHHIE 3HAHMA Ha  IIPaKTUKE.  CPaBHMBATH,
auaTH3HpPOBaTh U OLICHUBATh PEAIbHBIC CUTYALH, IPUMEHATD H3yYCHHBIC
OOHATHA, TEOPEMEI, CBOMCTBA B  HPOLOECCE IOMCKA  PECHICHHA
MAaTeMaTH4eCKu  CPOPMYJNHPOBAHHOH  MPOONEMEL,  MOJCIHPOBATH
PCATBHEIC CHATYyANMHM HA S3BIKE TEOMETPUM, HCCIICAOBATH IMOCTPOCHHEIC
MOACIH € HCOONB30BAIMEM TIC€OMETPHYCCKHX IOHATHH H TEOPEM,
anmmapara aireOpel, pellaTh NpaKTH4YECKHE 3aJayd, CBA3aHHEIE C
Hax0)KACHHEM T€OMETPUYECKUX BETMYKH,

MMEThb IIPEACTAaBICHUS 00 OCHOBHBIX 3TalaxX pa3sBHTHSA T'E€OMCTPHH Kak
COCTaBHOM YacTH ¢yHIaMEHTa Pa3BUTHA TEXHOIOTHIA.









HOYPOYHOE IVLTAHUPOBAHUE
10 KZTACC

Ne n/n

Tema ypoka

Koaudecrso 9acos

Bceero

KonTpoabHbie
paboTnr

IIpakTA9eckne
paboTnr

IToHATHA CTEPEOMETPUH: TOYKA, IpAMas,
ILUIOCKOCTb, IPOCTPAHCTBO. OCHOBHBIE
NpaBuUIa H300paXeHUs Ha PHUCYHKe
MIOCKOCTH, MAPAJIETbHBIX IPAMBIX
(oTpesKkoB), cepenHHBI OTPE3Ka

IlonsTus: MCPECECKAOMHAEC TUIOCKOCTH,

2 MePECEKAIOIUECs MPAMas U INIOCKOCTD; 1
MOJNYTIPOCTPAHCTBO

3 AKCHOMBI CTEPEOMETPHH H ITEPBBIS 1
CNISCTBHS U3 HUX
AKCHOMEI CTEpPEOMETPUH U NepBLIe

4 caencTBus u3 HuX. CnocoOb! 3anaHus ]
MPAMEIX H IJIOCKOCTE B IPOCTPAHCTBE,
O003HaUeHHA MPAMBIX M TJIOCKOCTEH

5 AKCHOMBI CTEPEOMETPHH H ITEPBBIS 1
CJICOCTBHSA H3 HUX

6 AKCHOMBI CTEPSOMETPHH H ITEPBEIC 1
CNICOCTBHSA U3 HUX

7 AKCHOMBI CTEpPEOMETPHH U NIEpPBBIe ]
CJICACTBHUSA U3 HUX

g MHOrorpaHHHKH, H300pasKenne 1

MPOCTENIIHX MPOCTPAHCTBEHHBIX GHTYD,




HECYIIECTBYIOIIUX O0BEKTOB

MHOrorpaHHHKH, H300paKeHne

MPOCTEMIITHNX MPOCTPaHCTBEHHBIX GHTYP,
HECYIMECTBYIOMUX 0OBEKTOB

10

HzobpaxeHue ceueHuil mupaMuabl, Kyba 1
NPH3MBI, KOTOpbIE MPOXOAT Yepe3 uX
pébpa. Uzo0paxeunne nepeceueHus
MOJyYeHHBIX IIOCKOCTeH. PackpamuBanue
MOCTPOCHHBIX CEYEHUH pa3HBEIMH L{BETaMHU

11

Hzo0paxkeHne ceueHmi MIpaMuabl, Kyoa u
MPHU3MBI, KOTOPBIE IPOXOAAT 9epe3 HX
pébpa. H3o0parxenne nepecedeHnst
MOJy9eHHBIX TUIOCKOCTeH. PackpammBaHne
MOCTPOCHHBIX CEYSHHH Pa3HBIMH LIBETAMH

12

H3obpaxkeHne cedeHuit mupaMuabl, kyba u
NPH3MBI, KOTOPBIE TIPOXOAAT IEPE3 HX
péopa. Mzo0parkenne nepeceaeHns
MOJy9eHHBIX TUIOCKOCTeH. PackpaimBaHne
MOCTPOCHHBIX CEYSHHH Pa3sHBIMH LIBETAMH

13

HzobpaxeHue ceueHuil mupaMuabL, Kyba 1
NPU3ME], KOTOpBIE IPOXOJAT Yepe3 UxX
pébpa. U3o0paxenne nepeceueHus
MOJTy4EeHHBIX IUIOCKOCTeH. PackpamuBanue
MOCTPOSHHEBIX CEUEHHUH pa3HbIMHU L[BETaMHU

14

Meron cneaoB mis MOCTPOEHU CEYSHHH

15

Meron cnegoB mis NOCTPOSHHS CEYSHHUH.
CBolicTBa nepecedennii MPAMBIX H
ILUIOCKOCTEH




16

Meron cneaos [ NOCTPOSHUA CEUSHUH.
CBolicTBa nepecedennii MpsAMbBIX H
IIOCKOCTEH

17

ITocTpoeHue ceqennii B mmpamuzne, KyoOe mo
TPEM TOIKaM Ha pébpax. Cosmanue
BbIHOCHBIX 9€pTeKeH H 3aHHCH MIaroB
MOCTPOSHUsA

18

ITocTpoeHue ceueunii B nupamune, kybe no
TpEM TouKaM Ha pébpax. CoznaHue
BEIHOCHBIX YepTexKeH U 3aHHMCh IIaroB
NOCTPOeHUA

19

ITocTpoeHue cedennii B mmpamuge, Kyoe mo
TpéM TOUKaM Ha péOpax. CosmaHue
BBIHOCHBIX 9€pTEKEH U 3aHUCH [MaroB
MOCTPOCHHA

20

ITocTpoeHue cedennii B mmpamuge, Kyde mo
TpéM TOUKaM Ha péOpax. Cosmanue
BBIHOCHBIX 9€PTEKEH U 3aHUCH LIaroB
MOCTPOCHHS

21

Toeropeune miaHuMeTpuu: TeopeMa o
NPONOPLMOHANLHBIX OTpe3kax. [Tonobue
TPEYTOJbHUKOB

22

Ilopropenne nmnanuMerpun:. Teopema
Memnenas. PacueTsl B CEUSHHAX HA
BBIHOCHBIX depTeskax. cropusa paspuTHa
IUIAHHMETPHH B CTEPEOMETPHH

23

KonTtponbHas pabora " AKCHOMBI
crepeomerpun. Ceuenua"




24

B3auMHOe paclookeHUe NPAMEIX B
npocTpancTBe. CKpemMUBAOMMECS TIPSAMBIE.
IIpr3HaKH CKPEIIMBAIOMUXCS TPAMBIX.
IlapannensHbIe MPSAMBIE B TIPOCTPAHCTBE

235

Teopema o cymecTBOBaHHH H
€IMHCTBEHHOCTH MPSIMOM MapaJuIeNIbHOH
JaHHOH NpAMOH, MPOXOAALIESH Yepe3 TOUKY
MPOCTPAHCTBA M He JIeXKAIleil Ha AaHHOM
npsMoii. JleMMa 0 nepeceueHun
MapaUle/IbHbIX MPAMBIX IIOCKOCTHIO

26

IMTapannenpHOe NPOSKTUPOBAHHE.
OCHOBHBIE CBOHICTBA MIAPAJLIETbHOIO
npoektupoBanms. H3obpajkenne pazHbIX
buryp B mapannerbHoR mpoeKIrK

27

3anaud Ha AOKA3aTEIBECTBO H
HCCIICAOBAHHUC, CBA3AHHLIC C
PACTIONOXXEHHUEM MPSMBIX B POCTPAHCTBE

28

IlonsTHA: MAapaNneNbHOCTD MPAMOH U
TINOCKOCTH B npocTtpaHeTse. [Ipn3nak
TIAPAJUIEILHOCTH NPSMOM 1 TIIOCKOCTH.
CpoiicTBa napannerbHOCTH MPIMOH U
IUTOCKOCTH

29

ITapainenpHOCTL TPEX NpAMBIX. Teopema o
TPEX NapauleNbHEIX NpAMBIX. TeopeMa o
CKPEIUBAIOIIUXCA NPAMBIX

30

I'eomMeTpHaecKkue 331291 HA BHIYHCIIEHHE H
JOKA3aTeNbCTBO, CBA3AHUBIE C
TIAPAIIISTBHOCTDIO MPSAMBIX B TUIOCKOCTEH B

MPOCTPAHCTBE




31

ITocTpoeHue ceyeHus, MPOXOMALIETO uepes
JAHHYIO NPSAMYIO Ha YEPTEXKE H
TIAPAJUISTBHOTO APYTOH npsaMoi. Pacaér
OTHOLISHUIA

32

IlapannensHas MPOEKIMA, IPHMEHSHHE 1A
TIOCTPOEHNA CedeHHit Kyba u
napauienenunena. CeoiicTea
napajuieJieNuneaa 1 Npu3Mbl

33

IMapannenbHble maockocTu. IpusHaku
MapaUIeIbHOCTH ABYX ILUTOCKOCTEH

34

Teopema 0 mapannenrbHOCTH H
€IMHCTBEHHOCTH TUIOCKOCTH, POXOAAMEHt
4epes TOUKY, He MPHHAMIEKAMYIO JaHHOMH
TUIOCKOCTH H CIIEICTBHA N3 HEE

35

CaolicTBa mapaanenbHbIX IIOCKOCTEH: 0
TIAPAJUISTBHOCTH TIPSAMBIX TIEPECEUSHHUs TIPH
TISPECEeYSHNH ABYX NapaleTbHbIX
TUIOCKOCTEH TpeThei

36

CroiicTRa mapajuUieNbHBIX IUIOCKOCTel: 00
OTpe3Kax Mmapajuie/bHbIX NPAMBIX,
3aKJIIOUEHHBIX MEXKY NapajuieIbHbIMH
IUIOCKOCTAMM; O NepecedeUru NpsAMOH ¢
JABYMSA NapaJUIeJIbHbIMH TUIOCKOCTAMHU

37

ITosropenne: Teopema ITudaropa Ha
TIOCKOCTH

38

IloBrOpeHHe: TPUrOHOMETPHSA
NpPSIMOYTOJBHOIO TPEYTOIbHHKA

39

CsoticTBa ky0a U NpAMOYTrOILHOTO




napajeenuneaa

40

BbrauciieHre IIHH OTPE3KOB B KyOe
NpPSIMOYTOJIBHOM TIapaJUICTIECITHTICHE

41

KonTponeHas pabora "TlapaninenbHocTs B
NpOCTpaHCTBe"

42

IenTpanbHas npoekims. Yron ¢
COHAMPAaBJICHHLIMY CTOPOHAMH. YTOI
MEKAY TIPAMBIMH

43

Yron Mexay CKpeIIHBalOIIHMICH
MPSMBIMH

ITeprneHAUKY IAPHOCTh NPAMOH U
miockocTy. ITpu3Hak NepneH UKy IIpHOCTH
NPAMOH U MJIOCKOCTH

45

ITeprneHAUKY IAPHOCTh NPAMOH H
miockocTy. Ipu3Hak NepneH UKy IIpHOCTH
NPAMOH U MJIOCKOCTH

46

ITnockocTH U NepNeHAUKY IAPHbIE UM
NpAMEIE B MHOTOIPaHHHKAaX

47

Teopema o cymecTBOBaHHH U
€IMHCTBEHHOCTH NMPSIMOI, Mpoxomsimei

yepes TOIKY NPOCTPaHCTBa H
MIEPIIEHAUKYJIPHOHN K TUTOCKOCTH

48

TTnoCKOCTH U NMepIeHAUKY IAPHLIC UM
NpAMBIE B MHOTOTPaHHUKAaX

49

ITeprneHAUKY AP M HAKJIOHHAA.
ITocTpoeHre NepNEHANKYIAPa H3 TOYKH HA

NPSIMYIO

50

IlepneHaAMKyY ISP ¥ HAKJIOHHAS.




ITocTpoeHue NepneHAUKyJIApa W3 TOUKH Ha
MPSIMYEO

Teopema o Tpéx nepneHANKYIAPAX

31 (mpsimMas u oOpaTHaT)

52 Teopema o Tpéx nepneHAUKYIApax
(npsaMas u obpaTHas)

53 ITouck nepneHAUKYJIAPHBIX NPAMBIX C
TIOMOMIBIO TIEPTIEHANKYIAPHBIX TUIOCKOCTEH

54 OpTOroHANBHOE MPOSKTHPOBAHKE
IocTpoeHue ceueunii kyba, NpU3MblL,

55 MPaBUJILHON MUPAaMHUBL C MTOMOLIBIO
OPTOrOHAJILHOMN NMPOEKIHU
ITocTpoeHue ceueHuii kyba, NpU3MBL,

56 MPaBUJILHON MUPAMHUBL C MTOMOLIBIO
OPTOrOHAJILHOMN NMPOeKIHU
CuMMeTpus B IPOCTPAHCTBE OTHOCUTENBHO

57 miockocTu. IlnockocTH cuMMeTpHii B
MHOTOrpaHHHKaxX

53 IIpyu3Hak NepneHANKYIAPHOCTH MPSAMOH H
TIIOCKOCTH KaK CIIeACTBHE CHMMETPHH

59 HpaBnnbﬂlile MHOTOrpaHHHukKH. Pacuér
paccTosHMUiA OT TOUKH 10 MJIOCKOCTH

60 HpaBILHleile MHOrorpaHHukH. Pacuér
paccTOsAHMUIA OT TOUKH A0 MJIOCKOCTH
Crioco6bI ONyCTHTD TIEPTICHARKY JISAPHI:

61 CHMMCTPH#, CIBUT TOYKH IO NIAPaNeNTbHON
npsaMoH

62 CnBur no HenapauleILHO NPAMOH,




U3MEHEHHE pacCTOAUUH

63

IloprOopeHHe: yron MeXxay npsAMBIMH Ha
TUIOCKOCTH, TPHTOHOMETPHS B
MpPOHM3BOJIBHOM TPEYTOJIBHHKE, TEOPEMA
KOCHHYCOB

KonTponbHas pabora
"TlepneHAUKY IAPHOCTD MPAMBIX H
IUIOCKOCTel B IpOCTPaHCTRE"

65

IlopropeHHe: yron Mexay
CKPEIIUBAIOIIUMICS TIPMbIMHU B

MPOCTPAHCTBE

66

l"eomerpmecme MCTOABI BEIYHCIICLIHA
yriia Mexny NpAMbIMH B MHOTOI'pauHHUKax

67

JiByrpanHblii yron. CBoHCTBO IMHEAHBIX
YTJIOB AByTPAHHOTO yTIia

68

IMepnenauxyaapHeie mwiockocTu. CpoiicTea
B3aMMHO MePIEHAMKYIAPHBIX MIOCKOCTEH

69

ITpu3Hak NEPIEHAUKY JIAPHOCTH
IUTOCKOCTEH; TeopeMa O NMpAMOH
TIEPECEYCHNUA ABYX TIIIOCKOCTEH
MIEPTIEHANKY JIPHBIX TPEThEH TUIOCKOCTH

70

IIpsaMoy roneHbIH napamerenunen; Kyo,
H3MEPEHHs, CBOHCTBA NMPSIMOYTOJILHOIO
napauiesienunena

71

Teopema O AUaroHaau npaMoyrojIbHOTro
napaueenunena 1 CueacTeue u3 Heé

72

CrepeoMeTpHdEeCKHEe H IPHKIAHBIE
3a0a9H, CBI3aHHBIE CO B3aHMHBIM




PacCOIOKCHUEM NIPAMBIX U ILIOCKOCTH

73

TToBTOpEeHNe: CKPEMMBAIOMHECS TIPAMEIE,
MapauIeNIbHBIE IUIOCKOCTH B CTAHIAPTHBIX
MHOTOTPaHHHKAX

74

IMTapa napainenbHBIX IUIOCKOCTEH Ha
CKpeLUBAIOIIUXCA NPAMBIX, PACCTOSHUE
MeK7y CKPELMBAIOLMMUCS NPAMEIMU B
NPOCTLIX CUTYaLMAX

75

PaccTostHHE OT TOYKH OO INIOCKOCTH,
PACCTOAHHE OT MPSIMOM A0 INIOCKOCTH

76

BrraucieHne pacCTOSTHHHE MEXIY
CKPELIMBAIOLIMMHICS TIPAMBIMH € ITOMOMIBIO
MepIeHAUKYIAPHOH MIOCKOCTH

77

TpéxrpaHHblii yroj, HepaBEeHCTBa UL
TpexrpanHbix yraos. Teopema ITngaropa,
TEOPEMbI KOCHHYCOB H CHHYCOB JJIs
TPEXIPAHHOIC YIiia

78

OnemeHTHI chepuuecKoil reoMeTpHu:
reofe3MecKHe JIMHUU Ha 3emiie

79

KonTpombHas pabora "Yrisl u
paccrosHuT"

80

Brmykneie MHOTOTPaHHHKH. TeopemMa
Jinepa

81

Bhinykjible MHOrOrpaHHHKH. Teopema
Oiinepa. IpaBuIbHbBIE M TONYNIPABILILHEIE
MHOTOrpaHHHKH

82

IIpu3ma. [Ipsamas v HAKJIOHNAA TIPH3MBI.
IIpaBunbHas npuzma




IIpamoii napajiesienunen,

83 . 1
NpPSIMOYTONBHBIH Mapauienenunen, Kyo

34 IInpamuzpa. Buner mapamun. [IpaBunpras 1
mpaMuaa

85 Cncremamsaun:l 3HaHHIT "MHOrorpaHHUK 1
H €r0 3JIEMEeHThI

86 KonTponeHas pabora "MHororpaHHuku” 1

37 IlonsaTHE BEKTOPa HA IJIOCKOCTH U B 1
MpPOCTPAHCTBE

88 CymMa BexTOpOB 1

89 Pa3HOCTh BEKTOPOB 1

90 IIpaBuno mapamnerenmmnena 1

91 YMHOKEHHE BEKTOPa HA 9HCIIO 1

9 PaznoxeHue BekTopa no fasucy Tpéx 1
BEKTOPOB, HE JISKAMUX B OXHOM TUIOCKOCTH

93 CkalsipHOE IPON3BEACHHE 1

04 BriuucieHue yria Mexay BEKTOpaMHU B ]
MPOCTPAHCTBE

95 IIpocreiimme 3ana4n ¢ BEKTOPaMH 1

96 IIpocreiiimme 3amaun ¢ BEKTOpaMH 1

97 ITpocreiimue 3anauu ¢ BEKTOpaMHu 1

98 KonTponeHas pabora "Bekropst” 1

99 O6o6menne U cHCTEMAaTH3ALMS 3HAHUIA 1

100 Hrorosas KOHTponbHas pabora 1

101 HroroBas KOHTpo/bHaA pabora 1

102 O6o01enne u cucTeMaTU3anUA 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KNIACC

Ne n/n

Tema ypoka

KoauuecTBo 4acos

Bcero

KoHnTpoJbubie
padoTsI

IIpakTHYeCKHE
paboThI

[TosTopenne Tembl "KoopauHaTsl BeKTOpa
Ha IUIOCKOCTH H B NIPOCTpaHCTBE"

IToropeHue TeMel "Briuucnenue yria
MEXIy BeKTOPaMH B IIPOCTPAaHCTBE"

ITosropenue Temsl "CkanapHoe
TIPON3BEACHHE BEKTOPOB"

[ToBrOopenue TeMsbl "Y paBHEHHE IPAMOH,
MpOXOAAMme yepe3 XBe TOIKH"

YpaBHeHuUE MIOCKOCTH, HOPMAJIb,
YPaBHEHHE TUIOCKOCTH B OTPE3KAX

YpaBHEHHE IIIOCKOCTH, HOPMAJID,
YpaBHEHHE TUIOCKOCTH B OTPE3KaxX

BekropHoe npousseieHue

JInHeitHBIe HEPABSHCTBA, IMHEHHOE
TIPOrpaMMHpPOBAHHE

JIuHelHbIe HePaBEHCTBA, IHHEIHOE
TIPOrpaMMHpPOBaHHE

10

AHaJuTHUeCKHE METOAbL pacuéTa yria
MEXY NPAMBIMH B MHOTOIPAHHHMKAX

11

AHaIMTHYECKHE METOIBI PacyéTa yria
MEXIY MIOCKOCTIMH B MHOTOTPaHHHKAX

12

DopMyna pacCTOTHHS OT TOUKH IO
TUIOCKOCTH B KOOPAHHATAX




HaxoxaeHue pacCTOAHMI OT TOUKH 10

13
TUIOCKOCTH B Ky0e

14 Haxoxnenue pacc'romrmii OT TOYKH 0
TUIOCKOCTH B TIPABHIJIBHOM IMHPaMHUAE

15 KonrponbHas pabora "AHanmuTuueckas
reoMerpus"

16 CeueHHa MHOrOrpaHHHUKOB. CTaHAPTHEIE
MHOIOrpaHHUKH

17 CeyeHnsa MHOTOTPAHHUKOB. METOT CIIEAOB
CeueHusa MHOrOrpaHHHUKOB. CTAHAAPTHBIE

18 MJIOCKOCTH, NMEPeCeYCHHA NPAMBIX H
IJIOCKOCTeH

19 INapannenbHele NpAMBIE H IULIOCKOCTH:
napaJyieNibHble CeueHUs

20 Hapa“JmeJLmee npimme H IJIOCKOCTH:
Pacu€T OTHOLUEHUM
[MTapannenbHbIE IPAMBIE H TUIOCKOCTH:

21 YTIIbI MEKAY CKPEUBAIOMUMHCS
TIPSAMBIMH
[TeprieHnUKy IAPHBIE TIPAMBIE H

2 IUIOCKOCTH: CTAHAAaPTHEBIE Ilapblu
MEePIICHAUKY JIAPHBIX IUIOCKOCTEH 1
NpAMBIX, CUMMETPHUU MHOTOIPaHHUKOB
IlepneHnuKyIApHEIC MPAMBIE H

23 TLUIOCKOCTH: TEOPEMa O TpeX
MEPNCHAUKYJISIpAx

24 [TepnenauKy IIpHBIE IPAMBIEC H

IDIOCKOCTH:. BBIMHCIICHUA OJIHH B




MHOTOrpaHHHKaxX

235

[TosTOpenue: mromanu
MHOIOYTONbHUKOB, GOPMYIIbI IS
womanei, coobpaxkeHmst mogotus

26

IToBTOpeHuUe: mIoIanu
MHOTOYTOJILHUKOB, (OPMYJIbl UL
miomanei, coodpaxenus nopodus

27

[TosTOpenue: momanu
MHOTOYTOJIHHKOB, (OpMYyJIbI IUIs
womazneii, coodpaxkeHns nogodus

28

IInomany ceweHnii MHOTOTPaHHHUKOB:
TUICILIAAH MOBEPXHOCTEH, pa3spe3aHus Ha
4acTH, coobpaxkeHna noaoous

29

ITnomanu ceyeHuit MHOrOrpaHHUKOB:
TUICIIAH MOBEPXHOCTENH, pa3pe3aHus Ha
qacTH, coobpakeHns mogobus

30

Konrponbhas pabora "TlopTopenue:
MHOT'OTPaHHHKH, CeYEeHUA
MHOTI'OTPaHHHKOB"

31

O61bém Tena. O6beM HPSIMOYTOJIBLHOTO
napajuleNenunena

32

3amaqgn 00 yaBoeHHH Ky0a, O KBaapaType
Ky0a; 0 TPHCEKHHH yTiIa

33

CrepeomeTpudeckue 3aiauu, CBA3aHHEIE C
00BEMOM NPAMOYTONILHOTO
napajuienenunena

34

IIpuknanupie 3ana4m, CBI3AHHBIE C
BBIMHCIIEHHEM 00BEMA TIPAMOYTONBHOTO




napajuieJIcruneaa

35 O0BpEM npsAMOIt TPH3MBI

36 CrepeoMeTpHIecKHe 3a0a4H, CBI3aHHBIC C
BBIYHCJIEHHEM O0BEMOB PAMON NPU3MBbL

37 IIpuknagHbie 3aa4H, CBA3aHHbIE C
00BEMOM NPAMOiA MPU3MBI
Berncnenne 00bEMOB T ¢ MOMOMIBIO

38 onpenenéHnoro narerpaita. O6ném
HaKJIOHHOH NPH3MBI
Brruncnenne 00bEMOB TEJ ¢ MOMOLITBIO

39 onpeaenéHnoro uurerpana. O6ném
NHpaMUZbL

40 ®opMyna o6béMa mupamMuael. OTHOLIEHHE
0b6BeMOB UpaMHA ¢ OOIIUM YTIIOM

41 ®DopMyna 06béMa mupaMuael. QOTHOLIEHHE
0b6BeMOB nUpaMHA ¢ OOLIUM YTIIOM

4 CrepeoMeTpHiecKHe 3aa4H, CBI3aHHBIS C
oObéMaMH HAKJIOHHOM TIPH3MBI

43 CrepeoMeTpHaecKHe 3a0a4H, CBI3AHHBIE C
obpéMaMH THPaMHIBI
INpuknanuele 3aaa4uu 1o TeMe "OObEMEI

44 Ten", CBA3aHHbIE C OOBEMOM HAKJIOHHOH
MPU3MBL

45 [puknagneie 3aga4m no Teme "O6bEMBI
Ten", CBA3aHHBIE ¢ OOBEMOM MUPAMHAIBI

46 [Ipumenenne 06bEMOB. BerucieHue
PacCTOAHUA IO IIOCKOCTH

47 KonrponbHas pabora "O0néM




MHOTOTpaHHHKa"

[Inmmapu4aeckas MOBEPXHOCTbD,

48 obpazyromue IIUTHHAPHIECKOH
MOBEPXHOCTH

49 Iunuuap. IpaMoit KpyroBo# HUIHMUAP.
ITnomans NOBEPXHOCTH LIMIMUAPA

50 KoHuueckas noBepXHOCTh, 00pasylomue
KOHHYECKOM MoBepXHOCTH. KoHyc

51 Ceuenne KOHZC& TUIOCKOCTBIO,
MapaJUIeNBbHOM TUIOCKOCTH OCHOBaHUA

55 YceuéHHbIH 1(0Hnyc. HzobpaxeHue
KOHYCOB H YCeUEHUBIX KOHYCOB

53 Hnoma;nb OokoBO# NOBEPXHOCTH U
MOJIHO# MOBEPXHOCTH KOHYCa

54 Hnoma:ub OokOBO# NOBEPXHOCTH U
MOJIHO# MOBEPXHOCTH KOHYCa
CrepeomerpudecKre 3a1a4y Ha

55 TIOKA3aTENbCTBO W BHIYHCIIEHHE,
MOCTPOCHHEM CEHECHHH IIMIMHIPA, KOHYCa
CrepeomerpudaecKre 3aJa4y Ha

56 ACKA3aTeJNLCTBO U BLMUCICHUE,
MOCTPOSHUEM CEUSHU LIATHUAPA, KOHYCa

57 IIpuxnagHeie 3a0a4H, CBA3AHHbIE C
LUJIHUAPOM

58 IIpuknaxnpie 3ana4H, CBA3AHHBIE C
LITHHIOPOM

59 Coepa u map

60 ITepeceueHue cephl 1 mapa ¢




miockocThio. Kacanue mapa u cepnt
TUIOCKOCTBIO. Bun 1 n3o0pakeHne mapa

61

I[Iepeceuenne chepsi 1 mmapa ¢
wiockocThio. Kacanne mapa u chepsr
TUIOCKOCTBIO. Bun 1 n3o0pakeHne mapa

62

VYpaenenue cheprl. IInomans cdepot u e
yacrei

63

Cummerpus chepsl 1 mapa

CrepeomerprdecKre 3a7a41 Ha
AOKA3aTeNBCTBO H BBIYHCIICHHE,
CBsI3aHHBIE CO cdhepoii H mapom,
MOCTPOCHHEM HX CEIEHHI TUIOCKOCTBIO

65

CrepeomeTpuydeckue 3afaui Ha
AOKA3aTeNIbCTBO U BHIYUCIICHHE,
CBI3aHHbIE CO chepoii B mapom,
MOCTPOCHHEM HX CEIEHHI TUIOCKOCTBIO

66

IIpuknaaHbie 3a0a4M, CBA3aHHBIE CO
cepoit u wapom

67

IToBTOpeHHe: OKPYKHOCTD HA MIOCKOCTH,
BBIMHCIIEHHS B OKPYXXHOCTH, CTAHOAPTHEIE
monoous

68

Pa3nmyHble KOMOMHAHNH TEN BPAIICHHSA U
MHOIOrpaHHUKOB

69

3amaun no teme "Tena U MOBEPXHOCTH
BpaueHua"

70

3amaqn no Teme "Tena u MOBEPXHOCTH
BpalreHns"

71

KonrponsHas pabora "Tena u




MOBEPXHOCTHU BpalleHusa"

72

O6pém mumHApa. Teopema o6 0Obéme
TIPAMOTO LIHHAPA

73

Briuncnenue 00LEMOB TEJ ¢ TOMOLIBIO
onpeznenénuoro uarerpana. Ooném
KOHyca

74

ITnomanyu 6oxkOBOI U MONHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpHIecKHe 331a4H, CBI3aHHBIE C
BBIMHCIIEHHEM O0BEMOB LIIMHAPA,
KOHycCa

76

TpuxnagHbie 3anaun no TeMe "O6bEMBI U
IUIOLIA/H NOBEepXHOCTEl Ten"

77

O06béM 1apa U IWapOBOTO CEKTOpa.
Teopema 00 oObéme mapa. Ilnomans
ceprl. CrepeoMeTpuyeckue 3a0ayu,
CBA3aHHbIE C BHIUHCICHHEM 00BEMOB
mapa, IapoBOro CErMEHTA U LIApOBOTO
cexTopa

78

[Ipuxnagaeie 3aaa4un mo Teme "O0BEMBI
Ten", CBA3aHHbIE ¢ O0BEMOM 1Mapa U
wiomansio chepbl. COOTHOIIEHHA MEXTY
TUICLIAIAMH [TOBEPXHOCTEH 1 00bEMaMu
MONOCOHDBIX TEN

79

IToaoOHbIe TENa B IPOCTPAHCTBE.
H3MeHeHue 00BbEéMa Npu MOAOOHM.
CrepeomeTpudeckue 3aiauu, CBA3aHUbIE C
BBIYHCJIEHHEM OOBEMOB TeN U IToLa el




MOBEPXHOCTEH

80

KonrponpHas padora "[lnomanu
MOBEPXHOCTH H O0BEMBI KPYTIIBIX Ten"

81

ABuwxeHus npocrpaHcTea. OrobpaxeHus.
JBukeHUs U paBeHCTBO Quryp. Obuue
CBOMCTBA ABMXEHUH

82

Bune! ABrKkeHHIH: NapaUleNbHbIH
NEPEHOC, IEHTPAIbHAsA CHMMETPHS,
3epKaNbHAs CHMMETPHA, MOBOPOT BOKPYT
TIPAMOI

83

[IpeoGpasopanms monodus. [Ipsamas u
cepa Diinepa

84

I'eomerpuyeckue 3a1aul Ha IPUMEHEHHE
ABLDKEHUS

85

KontpoasHas pabora "Bexropul B
npocTpaHCTBe"

86

O6obmaromee nosropeHue 11 nouaruii u
METONOB Kypca reomerpuu 10-11
KJ1aCCOB, CHCTEMATH3a1UA 3HAHUM:
"TlapannerbHOCTh NPAMBIX M TUIOCKOCTEH
B IIPOCTPAHCTBE"

87

O6o6maromee mosropenue 11 mousTHIA K
METOIOB Kypca reomerpun 10-11
KJ1acCOB, CUCTEMATU3aLUA 3HAHUI:
"BekTOpbl B MPOCTPaHCTBE"

88

O6obmatomee nopropenue 11 noHaTuii u
METONOB Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMATH3a1{1A 3HAHUM!




"BeKTOpHl B MPOCTPAaHCTBE"

89

O606maromee mosropenne 11 monsTHIA B
METONIOB Kypca reomerpun 10-11
KJ1IaCCOB, CHCTEMATH3AIHA 3HAHHH:
"O0BpeM MHOrOTpaHHHKA"

90

O6obmatomee nopropeHue 11 nonaruii u
METOAOB Kypca reoMerpuu 10-11
KJ1acCOB, CUCTEMATH3aLUA 3HAHUIA:
"O6veM MHOrOrpaHHUKa"

91

O6o6maromee mosropenne 11 nonsTHII B
METOAOB Kypca reomerpun 10-11
KJ1aCCOB, CHCTEMATH3ALMA 3HAHHIA:
"TLnomany MOBEPXHOCTH H O0BEMBI
KpPyTJIBbIX TeI"

92

O6obmaronee nosropeHue 11 noHATHIA U
METOAOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3ALIMA 3HAHHIA:
"TLnomwmann NOBEPXHOCTH H 00BEMBI
KpPyTJIbIX TeM"

93

HTorosas KOHTpOJbHASA paboTa

94

HToroeas KOHTpoOJibHAA paboTa

95

[TosTOpenne, obo0meHne U
CHUCTEMATH3ALHS 3SHAHUM

96

Hctopus pa3BUTUA CTEPEOMETPUHU KAk
HayKH H €€ pOJib B pa3BUTHH
COBPEMEHMBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUH

97

Hcropus pa3BUTHA CTEPEOMETPHH Kak




HayKH H €€ pOJib B pa3BUTHH
COBPEMEHMBIX HHXXEHEPHBIX H
KOMITBFOTEPHBIX TEXHOJNOIHH

Hcropus pa3BUTHSA CTEPEOMETPHH KaK
HayKH H €€ pOiIb B Pa3BHTHH
COBPEMEHHBIX HHKCHEPHBIX H
KOMIIBIOTEPHBIX TEXHOJOTUH

98

Hcropus pa3BUTHSA CTEPEOMETPHU Kak
HayKH H €€ pOJib B pa3BUTHH
COBPEMEHMLIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TeXHOJOTH

99

HcTopus pa3BUTHA CTEPEOMETPHH KaK
HAyKH H €€ pOoJIb B Pa3BUTHH
COBPEMEHMBIX HHXKEHEPHBIX 1
KOMITBEOTEPHBIX TEXHOJIOTHH

100

Hctopus pa3BUTHA CTSPEOMETPHH KaK
HAyKH H €€ pOoJIb B Pa3BUTHH
COBPEMEHMBIX HHXKEHEPHBIX H
KOMIBIOTEPHBIX TEXHONOIHH

101

Hcropus pa3BUTHA CTEPEOMETPHH Kak
HayKH U €€ pOoJib B Pa3BUTHH
COBPEMEHMBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUH

102

OBIIEE KOJIMYECTBO YACOB II0 IIPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBABATEJ/IBHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

» Maremaruka. ['eomerpusa, 11 xmace/ Mepsmsak A.I'., Homuposckmii JILA.,
[Tomsxor B.M.; nox peaaxuueii [Togonsckoro B.E., O01mecTBo ¢ orpaHH4eHHOIM
OTBETCTBEHHOCTHIO M3aarensckmii nenTp «BEHTAHA-I'PA®»; AKoHepHOE
obmectBo «M3patensetBo «IIpocBemeHue»

Maremaruka. ['eoMeTpus : 10 kmacc : yriryOleHHEI ypoBeHb: yaeOHHK/ AT
Mepsnak, .A. Homuporckuii, B.M. [Iomakos : nox pea. B.E. [Togonsckoro. - 7-

€ M31., crep. - Mocksa: [Ipoceemenue, 2023. - 272¢.: un.

METOAUYECKHE MATEPHAJIBI JJIsd YUUTEJIA

IHPDPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBHI H PECYPCBI CETH
HHTEPHET

POII, bubmmoreka LOK: https://urok.apkpro.ru/
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