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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3oBaHusl, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUYCHHS JUCIUILTUH
€CTECTBEHHO-HAYYHOW HAINpPaBJIECHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00Oy4aroIMMUCS MOHATUHHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEILICHUH I'€OMETPUUYECKUX
3aJla4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITIOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LHMKJIA, B YaCTHOCTU
¢duznueckux 3aaay.

[lenb ocBoeHus nporpaMmbl yue6Horo Kypca «I'eomerpus» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIONIb30BaHusl Oosiee TIyOOKMX TEOMETPUYECKMX 3HAHUN U JACUCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

paclIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEeMAaTHUYECKMX MOJEISX, MO3BOJIIONIMX ONUCHIBATH M HM3ydaTb
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUIHOIO armapara o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKHUE
MOJEIIH;

dbopMUpOBaHHE MOHHMMAaHHS BO3MOKHOCTH aKCHMOMAaTHYECKOIO MOCTPOCHUs
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHU PACCYKJICHUN;



dbopMupoBaHHE yMEHHUS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pEIIeHMs, YMEHHUS WX TPUMEHSATh, MPOBOJUTH JIOKA3aTEIbHBIC PACCYXKICHHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a/a4 U 3a]1a4 C IPAKTHUYECKUM COJICPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHUY MaTEMaTUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEJUICKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4YaronnXcs, MO3HaBAaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHHsI paclo3HaBaTh MPOSIBICHUS T'E€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEabHBIX JKMU3HEHHBIX CUTYalMSIX W TPHU W3YUCHUU IPYTHUX
y4€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIENIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/ICpKATEIBbHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannuku», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIUHUSAM Y4eOHOTO Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH paclpeiensercs He TOJIbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
IPOrpaMMBbI, paclpeAeNEéHHbIM 0 TOoJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUITHAIBHBIM BOIIPOCAM 00yYaronuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00YJAIOIIUXCS, PACIIUPAS U YTIyOssis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MporpamMM, oOOecleunuTh yriyoJEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yaéToM BbIOOpa Oynmymied mpodeccuu, oOecnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, ImpsAMas, IUIOCKOCTH,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNbHOTO MPOEKTUpOBaHUA. I300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpasiAp, MapajuleNICuIIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OproronaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienunienr, NOPSAMOYIOJIBHBIM — MHapajulesieNuIie];] W  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKM: IIPaBUJIbHAS NPU3MA U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopemMa O IUIOIAAN YCEUYEHHON MMPaMHUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXE€HHUE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosiibHass  cucreMa  KOOpPAHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKash MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl U
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NMWIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€¢ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJT BPALICHUS: CEUEHUS HWJIHUHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIA METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, IMTOBOPOT BOKPYT MPAMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULUHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOro U 0e30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit npodeccuu U peasn3oBbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeUeCKOW IesATEeNbHOCTH, 3TaloB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOLlecca, a TaKXkKe BbBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAYy PELICHUS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTaBIIATh CBOM CYXKACHUSA C CYXKICHUAMH APYI'MX YYaCTHHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlNK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yJbTaTa pelIeHus
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHATH MIPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl Mpu pelleHHH YYeOHbIX 3a7ady, HNPUHUMATh 1€lb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpymnmnoBbIX (opMax paboThl (0OCyXaeHHs, OOMEH MHEHHI,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pHUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIWYMH, MPUMEHSSI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBHIBATH M HWHTEPIPETUPOBATHL HWH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKAa pEeUIeHHs] MaTeMaTH4ecKd  CcQOopMyIMpOBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHbBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYHH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CEepUyecKoil TMOBEPXHOCTSIMH, OOBICHITH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(Pephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHALIMSIMU TEIN
BpallleHUsI U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAaCCTOSHUN OT TOYKM 10 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBIMOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus Npu
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUHU, 3€PKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YepE3 BEPILINHY ), CEYEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/la4y, MPEANOJararoliMX HECKOJbKO IIaroB pEHIEeHUs, €CIU YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1ay;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumenoBanue pa3jiesioB JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
Kourpoabnble IIpakTHyeckue
n/n U TeM IPOrpaMmbl Bcero pecypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuro 23 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
5 B3anmHoe pacnonoxxenue 6 1
MPSIMBIX B IPOCTPAHCTBE
[TapannensHOCTh NPSMBIX U
3 P . p 8 https://resh.edu.ru/subject/lesson/6065/start/125651/
IJIOCKOCTEN B IPOCTPAHCTBE
[IepnieHAMKyYIIPHOCTD
4 MPSAMBIX U IJIOCKOCTEN B 25 https://resh.edu.ru/subject/lesson/4748/start/20810/
MIPOCTPAHCTBE
Vbl u paccTosHUS 16
MHororpanHuKu 7
BexTopsl B mpocTpaHcTBe 12
8 [ToBTOpenue, o6obIIeHNE 1 5 5
cucTeMaTtu3anus 3HaHU
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

I10 ITPOIT'PAMME




11 KJIACC

HaumMenoBanue KojauuecTBO 4acoB

Ne JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pa3iesioB U TeM Kontposbubie IIpakTuueckue

n/n Bcero pecypchl
NMPOrpaMmblI paGoThI padoThI
AHamutnueckas

15 1

TEOMETPHSI
[ToBTOpEeHME, 0000IIEHNE
U CUCTEMATU3AaLU 15 1
3HAHUU
O0BEM MHOTOTpaHHHKA 17 https://resh.edu.ru/subject/lesson/4904/start/280336/
Tena Bpaienus 24
[Tnomaayu moBEPXHOCTH U 9 1
00BEMBI KPYTIIBIX TET
JIBM>KeHUs 5 1 https://resh.edu.ru/subject/lesson/6297/start/22283/
[ToBTOpenue, o6o0IIeHNE
U CUCTEMATHU3aIUS 17 2
3HAHUN

OBIHIEE KOJITMYECTBO YACOB

- 102 8 0

I10 ITPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTejibHbIE PeCypPChI

padoThI padoTshI

OcHoBHbIE IIpaBUIIA
M300paKeHUs Ha PUCYHKE

https://resh.edu.ru/subject/lesson/
IIJIOCKOCTH, ITApaJUIEIbHbIX 1

4756/start/203542/
IPSAMBIX (OTPE3KOB), CEPEIUHBI

OTpE3Ka

[ToHATHS cTepeomeTpun: TOUKA,
npsiMasi, III0CKOCTb,
npoctpancTBo. OCHOBHBIE
npaBujIa U300paKEeHUS Ha 1
PHUCYHKE MJIOCKOCTH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTus: nepecekaromumecs
IIJIOCKOCTH, IIEpeCeKarouecs
npsiMasi ¥ IIIOCKOCTb;
MOJIYTIPOCTPAHCTBO

[TonsTus: nepecekaromumecs
IIJIOCKOCTH, IIEpECeKarouecs
npsiMasi ¥ III0CKOCTb;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue

MPOCTEUIIINX




POCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOLINX 00BEKTOB

MHororpanHuKH, H300paKeHIe
MPOCTEUILINX
POCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUU U
TIEPBBIC CIEICTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHHA U
IMEPBBIC CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIIEJICTBUS U3 HUX.
CriocoOblI 3a1aHUs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEMN

10

11

N3obpaxenue ceueHuit
MUPAMHUJIBL, Ky0a U TPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. U3o0pakenue
NEpPECEYEHUS MOTYYEHHBIX
mockocreil. PackpammvBanue
MOCTPOEHHBIX CEUCHUM
Pa3sHbBIMH IBETaAMU

N3o6paxkenune ceueHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 UxX
pé6pa. N3obpaxenue
NEPECCUCHUS MOJTYIYCHHBIX




mockocreil. PackpammBanue
HOCTPOCHHBIX CEUEHHH
pa3sHBIMU LIBETAMH

12

13

N3o0paxenue ceueHuit
MUPAMHUJIBI, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOIAT Yepe3 uX
pe&opa. Nzo0pakeHue
nepeceueHsl MOJTyYSHHBIX
iockoctei. PackpammBanue
MIOCTPOCHHBIX CCUCHHH
Pa3HBIMH [IBETAMHU

H3o0paxeHune cedyeHuit
MUPaMUJIBI, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJST UEpe3 UX
pe&opa. N3o0pakeHune
nepeceyeHus! MoTy4eHHbIX
mockocrel. PackpammvBanue
MOCTPOEHHBIX CEUCHUI
pa3HBIMH IIBETAMU

14

15

16

Merton cnenoB 11 MOCTPOEHUS
CEYECHUU

Merton cieoB Uil MOCTPOEHUS
ceueHnii. CBolicTBa
[IEPECCUCHUM NPSMBIX U
IIJIOCKOCTEMN

Meton cnenoB 1j1sl TOCTPOEHUS
ceueHuii. CBoiicTBa
[IEPECCUCHU M NPSMBIX U
IUIOCKOCTEH




17

18

19

20

21

ITocTtpoenue ceueHui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKEH U 3aIUCh
IaroB MOCTPOCHUS

IToctpoenue ceueHui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKeH U 3aIUCh
IaroB MOCTPOCHUS

IToctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX YEepPTEKel U 3aMUCh
IaroB MOCTPOCHUS

IToctpoenue ceuenuii B
nupamuse, Kyoe rmo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXkKEH U 3aIuCh
I1aroB MOCTPOCHHUS

[ToBTOpEHME TUIAHUMETPUN:
Teopema 0 IpoNnOpLIUOHATIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

22

IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHHUSAX Ha BBIHOCHBIX
yeprexax. Mcropust pazBuTHs
IUTAHUMETPUH U CTEPEOMETPUN




23

KontponsHas pabora
"AKCHUOMBI CTEPEOMETPUH.
Ceuenus"

24

B3aumHoe pacnionoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpelnuBaroumecs npsmele.
[Tpu3Haky CKpEIIUBAIOIINXCS
npsmbix. [lapaniensHble
psIMbIE B IPOCTPAHCTBE

25

26

27

28

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
napasuleibHON JaHHOW MPSMOM,
MPOXOSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAILEH Ha
JlaHHOU mpsimoii. JlemMa o
MePECEUCHHUH MapauIeIbHBIX
MPSIMBIX TIJIOCKOCTHIO

[TapaieabHOCTB TPEX NPSMBIX.
TeopeMa 0 TpEX nmapajienbHbIX
npsaMeix. Teopema o
CKPCIIUMBAIOIHUXCS MPAMBIX

[TapannensHoe
npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapajlIEIbHOIO
npoekTHpoBaHus. M3o0paxenue
pa3HbIX GUTYp B TapaJIEIbHON
MIPOEKIINN

lenTpanpHas mpoekuus. Yromi ¢
COHAIPABJIICHHBIMA CTOPOHAMH.




VYrois Mexay NpsMbIMU

29

30

3agauu Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBAaHKE, CBSI3aHHBIE C
PacIoJIOKEHUEM TPSIMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapaIeNbHOCTh
IPSIMOY U TNIOCKOCTH B
npoctpanctse. [Ipu3Hak
[IapaJUIEIbHOCTH IPSIMOU U
miockocTH. CBolicTBa
[IapaJUIEIbHOCTH IPSIMOU U
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/
6065/start/125651/

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHHUE U JI0KA3aTENIbCTBO,
CBSI3aHHBIE C [1APAUIEIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEMN B
IIPOCTPAHCTBE

32

IToctpoenue ceuenus,
MPOXOJAIIETO Yepe3 TaHHYIO
HNpSAMYIO Ha YepTexe U

MapajuieIbHOTO IPYroM MPSIMOM.

PacuéT oTHOIIEHNA

33

[TapannensHas mpoekuus,
MMPUMCEHCHHUEC IJId ITOCTPOCHUA
cedeHuit kyda u
napasienenunena. CBorcTa
napajuiejaenuneaa u npu3Msl

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayIenbHOCTH




JIBYX IIJIOCKOCTEM

35

Teopema 0 mapayIeNnbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOJIALLIEH Yepe3 TOUKY, HE
MPUHAJICIKALLYIO TAHHON
IJIOCKOCTH U CJIEICTBUS U3 HEE

36

CBolicTBa napauiesibHbIX
IJIOCKOCTEH: 0 mapauieaIbHOCTH
MPSIMBIX MIEPECCUCHUS TIPU
MEePECCUCHUH JIBYX
NapaJuIeIbHBIX MIOCKOCTEN
TpeTbeit

37

CaolicTBa napamieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
NapauIeIbHBIX IPSIMBbIX,
3aKJIFOYEHHBIX MEXIY
NapauIeIbHBIMU IIJIOCKOCTSIMU;
0 NIEPECEUEHUH TIPSAMOM C IBYMsI
NapauIeIbHBIMU IIJIOCKOCTSIMU

38

[ToBTOpEeHHE: TEOpEMa
[Mudaropa Ha niaockoctu

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napajuiesenuneia
Brrunciienue 1iMH OTpE3KOB B
KyOe 1 psIMOYTOJIbHOM
napajuleJenune1e




42

[IepnieH IUKYIAPHOCTD NPSMOMN
1 iockocTu. ITpusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/
4748/start/20810/

43

[IeprieHIUKYIAPHOCTD NPSMOUN
u 1iockocty. [IpusHax
NEPIEHIUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOiA,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHOU K
IUIOCKOCTH

45

ITnockoctu n
NEPIEHINKYIAPHBIE UM MIPSIMBIE
B MHOT'OTpaHHUKAX

46

47

48

49

ITnockoctu n
NEPIEHINKYIAPHBIE UM MIPSIMBIE
B MHOFOFpaHHI/IKaX

[lepneHaAUKYISIp ¥ HAKJIOHHAS.
ITocTpoenne nepneHauKysapa
W3 TOYKH Ha IPSIMYIO

[lepneHauKysIp ¥ HAKIOHHAS.
[TocTpoenue nepneHIuKyIsIpa
U3 TOYKH Ha TIPSIMYIO

Teopema o Tpéx
NepIeHIuKyIsIpax (mpsmast u
oOpatHasi)




50

Teopema o Tpéx
nepreHuKysapax (nmpsmas u
obpatHas)

o1

52

53

Yron mexny
CKPELIUBAIOIIMMUCS TPSIMBIMU

[Torck neprneHauKyIsIpHBIX
MPSAMBIX C TOMOIIBIO
HEPIEHIANKYIISIPHBIX
IJIOCKOCTEH

OpTtoronanbHoe
MIPOEKTUPOBAHHE

54

[TocTpoenue ceuenuii kyoa,
HPU3MBI, IPABUIILHON
OUPaMU/IbI C TOMOIIBIO
OpPTOTOHAJILHOM MTPOEKIUH

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MIUPAMUJIBI C TOMOULIBIO
OpPTOTOHAJILHOM MPOEKINH

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTn cummerpuil B
MHOTOTpaHHHUKaX

57

58

[Ipu3Hak nepneHauKyIspHOCTH
MPSIMOM M INIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

[IpaBUiIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosgHM OT TOYKH 10




IIJIOCKOCTH

59

60

61

[TpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccTossHMI OT TOYKH 10
IUIOCKOCTH

CnocoObI ONTyCTUTH
MEePIECHANKYIISIPbl: CHMMETPHUS,
CIIBUT TOYKH MO MapaJlyIeIbHOU
IPSAMO

CaBur 1o HenapauieJIbHON
NPSMOM, U3MEHEHHUE
paccTosaHui

62

KontponsHas pabora
"B3zauMHoOe pacronoxxeHue
MPSIMBIX | IIJIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHME: yroyi Mexay
MMpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

66

['eomeTpuueckue MeToabI
BBIYHCIICHHSI YTJIa MEXKTY
MPSIMBIMU B MHOTOTPaHHUKAX

JIByrpannslii yroa. CBoOiCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO




yria

67

68

69

70

71

72

73

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBolicTBa B3aMMHO
NepHEHINKYISIPHBIX
IUIOCKOCTE

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMOoi
IIEpECEUEHMS ABYX IIIOCKOCTEN
NEePIEHIUKYIISPHBIX TPEThei
IJIOCKOCTH

[IpsiMoyTobHBIN
napaujenenunen; Kyo;
U3MEPEHMs], CBOMCTBA
IPSIMOYTOJIBHOT'O
napajuleenuIe1a

Teopema 0 nuaroHanu
MPSIMOYTOJIBHOTO
napajuleJienunes1a u cleJCTBUE
U3 Heé

Crepeomerpuueckue u
NPUKJIAJHbIE 33714y, CBS3aHHBIE
CO B3aWMHBIM PACIIOJIOKECHHEM
MMPAMBIX U IMJIIOCKOCTU

HOBTOpCHI/ICZ CKpCHIMBAIOIHUECH
MMpsAMbIC, TaPAJIJICITIBHBIC
IJIOCKOCTU B CTAHAAPTHBIX
MHOI'OIpaHHUKax

[Tapa mapaymnenbHbIX
IJIOCKOCTEN Ha




CKpCIIUBAOIINXCA IPAMBIX,
pacCTOAHUE MEKIY
CKpCIIUBAKOIUMHUCS ITPAMBIMU B
MMPOCTBIX CUTyallUusAX

74

Paccrostane oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
MIPSIMO# /10 TIJIOCKOCTH

75

Brluncnenue paccrosHuM
MEXIYy CKPEIIBAOIIUMUCS
IPSIMBIMH C IIOMOLIBIO
NEPIEHAUKYJIIPHON IIIIOCKOCTH

76

TpéxrpanHslii yrom,
HEPaBEHCTBA IS TPEXTPAHHBIX
yrioB. Teopema [Iucdaropa,
TEOpPEMBbl KOCUHYCOB U CUHYCOB
JUIA TPEXTPAHHOTO yria

77

78

79

OeMeHThI cheprudecKoi
TEOMETPUH: Te0/Ie3UUECKUE
JMHUM Ha 3emiie
KonrponbHas padora "Y1l u
paccrosiHus"

Cucremaru3anus 3HaHUH
"MHOrorpaHHuK u €ro
AJIEMEHTHI"

80

81

[Tupamuga. Buasl nupamu.
[IpaBunpHas nupamuaa
IIpusma. IIpsamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma




[Ipssmoit napainenenunen,

82 MPSIMOYTOJIbHBIN 1
napajuiejaenumnes, Kyo

83 BrImykJiiple MHOTOTpaHHUKH. 1
Teopema Ditnepa
Brimykiible MHOTOTpaHHUKH.

84 Teopema Ditnepa. [IpaBunbHbie 1
¥ TIOJTYTIPaBHIIbHBIC
MHOTOTPaHHHUKH

85 KonTponbnas pabota 1
"MHororpaHHuku"

86 [TonsATHE BEKTOpA HA IIJIOCKOCTH 1
U B IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamenenumeaa 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Paznosxenue BekTopa 1o 6azucy

91 TPEX BEKTOPOB, HE JICKAIIUX B 1
OJTHOY IIOCKOCTU

92 CkansspHO€E TPOU3BENCHUE 1

03 Boruucnenue yrioa Mexny 1
BEKTOpaMH B IIPOCTPAHCTBE

94 [Tpocreiimue 3agaum ¢ 1
BEKTOpaMH

95 [Ipocreitmue 3anauu ¢ 1
BEKTOpaMH

96 [Tpocreiimme 3amaun ¢ 1




BEKTOpaMHU

97 [Ipocreiimue 3aga4um ¢ 1
BEKTOPaMH

08 O606IEI6HI/IG U CUCTEMAaTU3aLMs 1
3HAHHUH

99 0606H;ICHI/IG U CHCTeMaTH3aIIUs 1
3HAHUN

100 HroroBast KoHTpoOIbHAs paboTa

101 Hroroas xouTpoapHas padbora

102 O606IEI6HI/I€ A CUCTEMATU3ALMs 1
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne uudposbie
. Tema ypoka Beero  OHTPOabHBIC  TlpakTiieckue JaTa usydenus 06Pa30BATEILHBIC
padoThI padoThI pecypeni
[ToBTOpEHME TEMBI
1 "KoopauHatsl BeKTOpa Ha 1
MJIOCKOCTH M B IPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkansgspHoe 1
MPOU3BEJCHNE BEKTOPOB"
IToBTOpEHME TEMBI
3 "BbruncieHue yria Mexy 1
BEKTOpPAMH B IIpocTpaHcTBe"
[ToBTOpeHue Temsl "YpaBHeHue
4 PSIMOM, MPOXO/ISAIIEH Yepes3 JIBe 1
TOYKH"
YpaBHeHUE MI0CKOCTH,
5 HOpMaJlb, YpaBHEHHUE MIOCKOCTU 1
B OTpe3Kax
YpaBHeHHE MIOCKOCTH,
6 HOpMaJlb, YpaBHEHHUE MIOCKOCTU 1
B OTpE3Kax
7 BekropHoe npou3BeneHme 1
8 JIuneliHbIe HEPABEHCTBA, 1
JTUHEHHOE MPOTpaMMHUPOBAHUE
9 JIuneliHbIe HEPABEHCTBA, 1

JIMHEHOE IMporpaMMHUpOBaHUC




10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mexy MpsMbIMU B
MHOTOI'PaHHHKAX

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IIOCKOCTSIMU B
MHOTOI'PaHHHKAX

12

13

dopmyiia pacCTOSIHUA OT TOUKH
JI0 IIJIOCKOCTU B KOOpAMHATAX

Haxoxnenue paCCTOﬂHI/Iﬁ oT
TOYKH J0 IINIOCKOCTH B KY6C

14

Haxoxaenne pacctostHuii OT
TOYKH JI0 TJIOCKOCTHU B
MPaBWJIbHON MHUpamMuie

15

16

17

KonTtponsHas pabora
"Ananutuyeckas reomeTpus”

CeueHus MHOT'OTPaHHUKOB:
CTaHJAPTHBIC MHOTOT'PAHHUKN
CeueHus MHOI'OIrpaHHUKOB!
MCETO CJICO0B

18

CC‘-IGHI/IS[ MHOFOFpaHHI/IKOBI
CTaHI[apTHI)Ie IIJIOCKOCTH,
nepecequI/m Hpi[MBIX nu
MIOCKOCTEeM

19

20

[TapannensHble psMbIE U
IUIOCKOCTH: MapaJulebHbIE
CE€UCHUA

HapanﬂeanLIe IIpAMBbIC U




IJIOCKOCTH: Pac4€T OTHOLLIEHHI

21

22

23

24

[TapamnensHble IpsIMbIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPEIIMBAIOIIUMUCS IPSIMBIMU

[leprienquKynsgpHbIEC TPSIMbIE U
IUIOCKOCTH: CTaHJapTHBIE Mapbl
NEPIEeHIUKYISIPHBIX MIIOCKOCTEN
U TIPSIMBIX, CHMMETPUN
MHOTOI'PAaHHUKOB

[leprieHquKyNApHBIEC TIPSIMbIE U
IUIOCKOCTH: TEOpeMa O TpeX
MEePIeHIUKYIIsIpax
[leprieHquKynApHBIEC TIPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHHKAaX

25

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI
JUIS TUTOILAieH, COOOpaXeHus
noao0us

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TUTOMIA/IeH, cooOpaxeHus
noao0us

27

IToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TUTOTIA/IeH, cooOpaxeHus
mogoous

28

IInomanu ceueHuit




MHOTOTPAaHHHUKOB: TUIOIIA N
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsT

29

ITmomanu ceuenmit
MHOTOTPAaHHHUKOB: TUIOIIA N
ITIOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100MsT

30

31

32

KontponsHas padora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHHUs] MHOTOTPaHHUKOB"

O0BéM Tenna. O0beEM
IPSIMOYTOJIBHOTO
napajureNienumne/a

3agauun 00 yABOEHHH Ky0a, 0
KBaJIpatype Ky0a; O TPHCEKIUH
yria

https://resh.edu.ru/subject
/lesson/4904/start/280336
/

33

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNienumnena

34

[IpuxnanHeie 3a1a4n, CBI3aHHBIE

C BBIUHUCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napasuieNienumnena

35

36

O0BEM TIPSIMON PU3MBI
CrepeoMeTpHuuecKue 3aaauu,
CBSI3aHHBIE C BEIYUCIEHUEM
00BEMOB MPSAMOI TPUZMBI




37

[Ipukiiagueie 3a1a4n, CBsI3aHHbBIC
¢ 00bEMOM IIPSIMON TTPU3MBI

38

Brruncnenue 00bEMOB Te ¢
ITOMOUIBIO ONPENECIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOM
[IPU3MBI

39

40

41

Brruncnenne 06bEMOB Tell ¢
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O0bEM nupamMuIsl

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHuEe 00HEMOB MTUPAMHU/T
¢ O0IIMM yTIIOM

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHNEe 00HEMOB MTUPAMHU/T
¢ O0IIMM yTIIOM

42

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOM MPU3MBI

43

44

45

CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIE C 00BEMaMU
TTUPAMHU/TBI

[TpuknanHbie 3a1a4M MO TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM HAKJIOHHON TIPU3MBI

HpI/IKJ'IaI[HBIC 3aaa4u 110 TEMC

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM MTUPaMHUIBI

46

[TpumeneHnue o0BEMOB.




Brrunciaenue PacCTosAHUA 10
IIJIOCKOCTHU

47

48

49

KonTponpHas padora "O0bEM
MHOTOTrpaHHHKaA"

[{unuHapuyueckas MOBEPXHOCTb,
o0pa3yromue HUIHHIPUYECKON
MOBEPXHOCTHU

Hunuuap. [psamoii kpyroBoi
muHIp. [Tnomans
MOBEPXHOCTH IIMIIMHIPA

50

Konnueckas noBEpXHOCTB,
00pa3yrolne KOHHIEeCKOM
nosepxHoctu. Konyc

o1

52

53

CeueHue KOHYCa MIOCKOCTBIO,
MapajuieIbHOM IJIOCKOCTH
OCHOBAHUA

Y ceu€HHBI KOHYC.
N300pakeHre KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomans 60KOBOM MOBEPXHOCTU
Y TIOJIHOM ITOBEPXHOCTU KOHYCA

54

[Tnomank 60KOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH KOHYCA

55

56

CrepeomeTpruecKkue 3aa4u Ha
JA0Ka3aTeJIbCTBO U BBIYMCJICHHUC,
MMOCTPOEHUEM CEUCHUH
UJIMHApPa, KOHYyca

CrepeomeTpHuuecKkue 3a1auu Ha




JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
IMOCTPOCHUEM CceueHHI
HUJIMHAPA, KOHYCa

S7

58

59

[IpukitagHble 3a1a4n, CBsI3aHHbIE
C UUIMHAPOM

[IpuknagHbie 3a1a49u, CBSI3aHHbIC
C TWIUHAPOM

Cdepa u map

60

[lepeceuenue chepsl u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TUIOCKOCThI0. By u
n300paxxeHue mapa

61

62

63

[Tepeceuenue cdepsl U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TUIOCKOCThI0. By n
n300paxKeHue mapa

VYpaBuenue chepsl. [Tnomnans
cdepsl U e€ yacten

Cummetpus cdepsl 1 mapa

64

CrepeomeTpruecKkue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOEHUEM MX CEUECHHI
IUIOCKOCTBIO

65

CrepeomMeTprUYECKHE 3a/1a4n HA
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U 1IapoM,
MMOCTPOEHUEM MX CEUCHU I




ITIJIOCKOCTBIO

66

67

68

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC

co cthepoii u mapom
[ToBTOpEHME: OKPY)KHOCTH Ha
IIJIOCKOCTH, BBIYUCJICHHUS B
OKPYKHOCTH, CTaHIapTHBIC
monoous

Paznuunsie KOM6I/IHaI_II/II/I TCII
Bpalll€cHUA 1 MHOI'OI'PaHHHUKOB

69

70
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3anauu o reme "Tena u
MOBEPXHOCTHU BpaleHus"

3agaun o teme "Tena u
MOBEPXHOCTHU BpalieHus"
KonTtponpHnas padora "Temna u
MOBEPXHOCTU BpalieHus"
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O6Beém munuHapa. Teopema 00
00BbEME MPSMOTO UITUHIPA
Brrunciienne 006EMOB TEI C
MTOMOILBIO ONPEAEIEHHOTO
uHTerpana. O6bEM KoHyca
ITinomanay 60KOBOI M IMOJTHOM
MOBEPXHOCTU KOHYCa
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CrepeomeTpuyecKue 3a1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMITUH/IPA, KOHYCA

76

[IpuknanHble 3a1a4M MO TEME
"OO0BEMBI U IUIOIIAAN
MTOBEPXHOCTEN TEN"
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O0bEM 11apa U LapoBOro
cektopa. Teopema 00 00bEMe
mapa. [lnomanp chepsl.
CrepeomeTpuyeckue 3a1au,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB 11apa, I1apOBOTO
CerMEHTa U IapOBOr0 CEKTOpa

[Ipuknagabie 3a1a491 110 TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM I1apa U IJIOIIAIbIO
chepbl. COOTHOIICHUST MEXKTY
IJIOIIAIMU ITIOBEPXHOCTEN U
00bEMaMH MOJJOOHBIX Tl

[TonoOHbIe Tena B MPOCTPAHCTBE.

N3menenune o0béMa mpu
nosnobun. CrepeoMeTpuyecKkre
3a/1a4yM, CBSI3aHHbIE C
BBIYHCIICHHEM 00BEMOB TEN U
MJIOMIA/Ie TOBEPXHOCTEN
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KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTU U 00BEMBI
KpYyTJbIX Ten"

JIBM>KEHUS IPOCTPAHCTBA.
OTtob6paxenus. J[Buxenus u
paBeHcTBO (uryp. Oburue
CBOICTBA JBHKCHUHN

Bunsl nBmkeHui:
NapaJulebHbIN MIEPEHOC,
LIEHTpAJIbHAsL CUMMETPUS,

https://resh.edu.ru/subject
/lesson/6297/start/22283/




3epKajbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSAMOit
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[IpeoOpazoBanus mog00wMs.
[psimast u chepa Ditnepa
['eomeTpuueckue 3a1aun Ha
NPUMEHEHHE JIBIKCHHS
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KonTponpHas padora "BekTopsr
B MpocTpaHcTBe"
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Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10-11 kaccos,
CHUCTEeMaTU3alus 3HAHUI:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"
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Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 knaccos,
cucTeMaTH3alys 3HaHUM:
"BexTops!l B mpocTpaHcTBe"
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O6o0matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,
cucTeMaTH3alys 3HaHUM:
"BexTops!l B mpocTpaHcTBe"
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O6o06matomee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
CUCTeMaTH3aIlus 3HAHUI:
"O6bemM MHOTOrpaHHUKa"
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Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTeMaTH3allus 3HaHU:
"O6BbeM MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"[Lnomaam MOBEpXHOCTU U
00BEMBI KpyTJbIX TEN"

O6o6matomee nmoropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"Ilnomaam mMOBEPXHOCTH U
00BEMBI KpYyTJIbIX TEN"

Hrorosas KOHTPOJIbHAaA pa60Ta
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Wrorosas koHTposibHasA paboTa

[ToBTOpenue, 06001IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKHU U €€
POJIb B pa3BUTUHU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHi1

Hcropus pa3Butus

CTCPCOMCTPHU KaK HAYKHU U eé
POJib B pa3BUTHHU COBPEMCHHBIX




WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH
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Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
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Hcropus pazsurus
CTEpEOMETPUHU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTH
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Hcropus pazsurus
CTEpEOMETPUHU KAK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
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TEXHOJIOTUI
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Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U €€
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Hcropus pazsurus
CTEPEOMETPUH KaK HAYKU U €€
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OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus.10 — 11 kimaccel : yueb. g o01ieoOpa3oBaT. opraHu3aiuii : 6a30BbIi
u yriny6:na. yposau / (JI. C. Atanacsia u ap.). — 7-€ u3j., nepepad. u gomn. — M. :

[Ipocsemenune, 2019. — 287 c. : ui.

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/subject/17/
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