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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH W IPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JIOTMYECKOE  MBIIUICHHE,  (QopMHUpyeMOoe  TpuU  H3yYEHUU
00y4aroIMMUCS MOHATUIHHBIX OCHOB F€OMETPHUM, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUM I'€OMETPUUYECKUX
3aJa4, YMEHME BBIJIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
busznyeckux 3aaay.

Ilenb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusk» Ha yriryOonéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnactu «MaremaTtuka u
uHpopmaTrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKHU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TIE€OMETpHUHM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTABICHU O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHHE TMPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (UTYypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  yMEHHUS  BJAJETh  OCHOBHBIMM  TOHATUSMU O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEAIbHOM
MHpPE MHOTIOTPaHHUKM M Te€jla BpallCHUs, KOHCTPYHUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHUYECKUX TeOpHil, (opMHpOBaHHME MOHMMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE YMEHHs BIAJETh METOJIAMHU JI0Ka3aTE€IbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHBIE PACCYKJICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TpPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00ydYaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUU;

¢dbopmupoBanue (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHSI pPAclo3HaBaTh MPOSIBIICHUS TEOMETPUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMid, HUCCJIEIOBAaHUS MOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALUY MOJTYyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «Bexkrtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpPOBHE OOydYEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEeIbHBIM JIMHUSIM y4eOHOTro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensierca He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yiibTaram ocBoeHus DenepanbHOl padoueit
pPOrpaMMbl, paclpeeEHHbIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIrecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHLINIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSSL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUU Ha YIriayOJEHHOM YPOBHE MO3BOJISIET:

co3math yciuoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX —00pa3oBaTeIbHBIX MporpamMM, OO€CleuuTh YIiyOJIE€HHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MaTreMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO H3YUYEHUS MAaTEMaTUKU C
y4uéTtoM BbIOOpa Oyayiied mnpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXITY
o01IUM ¥ poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriayOJnEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 knmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpur. Toduka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
IapajulesIbHble M CKpelmBaromuecss npsimbie. [Ipu3Hakum CKpeMBarOMINUXCA
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIEIbHOrO MNpOeKTUpoBaHUs. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTU: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHAMKYJAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NepHeHIUKYIsIpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYI'PaHHBIN
YIOJI, IMHEWHBIA YTOJI IBYTPAHHOIO yrila. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JIBYI'PaHHBIX YTJIOB TPEXIPAaHHOIO yrija. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienunier, NOPSAMOYTOJIBHBIM — MHapajulesieNUNe]] W  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHbBIE MHOTOIpaHHUKM: IpaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TPABUIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTa’Jp,
JNOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, AUaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTU HPSIMOM IIPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPaAMUIIBI,
TeopeMa O IUIOLAAN YCEUYEHHON MMPaMU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOI'paHHUKOB. CHMMETpuss B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpHUS IPABHIBHON
NUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PpaslIoOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTvsi: MIMHApPUYECKass TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromme TMoBepxHocTed. Tema BpalieHUs:
WIMHIpP, KOHYC, yCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxkeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
nrapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. OOBEM I1apa U 1mMapoBoro
CerMEHTa.

KomOunanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, OMHCaHHAas oKojo IwinHapa. llepeceuenue cdepsl u mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chephl U €€ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO YW TEPHEHAMKYJSIPHO OCH), CEYEHHUsl KOHyca (mapasuliesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEYCHUS 11apa, METOAbl IOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NIEPEHOCA
CEKYIIEH TNTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOICTBa BEKTOPHOIO YMHOXeHUs. [IpsimoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUU TE€OMETPUUYECKHUX
3ajad.

JIBUKEHUs B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWKEHUN. Buabl JBMXKEHUN: TapauielbHBIA TEpPEHOC,
LCHTpaJIbHAsl CUMMETpPHS, 3€pKaAJIbHAsA CHUMMETPHS, TOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOLIeCTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, cpepax
HYKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, DTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKHM W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1au, PEIICHHU, pacCyXI€HU, BOCIPUUMUYHUBOCTh
K MaTEMaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUSl TNPUMEHATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHIATHUU U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIOOUs, HHTEpeCc K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mpodeccuu U peaan3oBbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTH4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HU, TOTOBHOCTH K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-DKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHHUE MPHUPOJHON M COIMAIbHOU
Cpebl, OCO3HaHUE II00aIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYEeCKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTUS UMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol KakK CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JACSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XApPAKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMsI 171 0000IICHHS U CPABHEHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJIaTh BBIBOABI C WCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTHUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHUH;

IPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee  MOAXOMSIMHMN ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (POpMHpPOBATH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SIBIICHUSIMU, POLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIUIO PA3IUYHBIX BHIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU - OOILEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTarT;

B XOJIe¢ 00CYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4Me M CXOJCTBO MO3ULMUNA, B KOPPEKTHOU (dopme
(bopMyIUpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
NpEe3eHTALUK U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM KaKk  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEJOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, OPUHUMATh I€Jb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pachpeieniTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEcC MU pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoOBBIX (opMax paldoThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBD» W HHBIE), BBIIOJIHATH CBOKO 4YacTh pabOThl U
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayeCTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIMNOJIHSITH napajiesbHOE, LEHTPATbHOE U OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
HAa IJIOCKOCTH;

e CTPOWUTH CEUYEHHUS MHOTOIPAHHUKOB PA3JIUYHBIMHU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XXJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSSI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a]a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIINE TMPOTPAMMHBIE CPEACTBA U  DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPeOOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJTU3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSITh U3yYCHHBIC MOHSATUS B
mpoliecce  MOMCKAa  pelieHusT MaTeMaTU4yecku  CcHopMyIHpOBaAHHOM
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyaIllMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYNH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX JTarax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHMUYECKOW U CEepUuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHITUSMHU, CBI3AHHBIMHU C TE€JIAMH BPAILLCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOTYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chephl U MII0CKOCTH;
BBIYUCIISATh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalCHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpPAILICHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBI3AaHHBIMA C KOMOWHAIMSIMU TEIN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4yaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMSI TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OIEpalliy HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pemaTh TEOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YIJIOB MEXKY IMPSIMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PELICHHH;
CBOOO/JIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MMapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MoA00us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS IUIMHJIpa
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiiebHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHI: METOJ CJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB PEUICHUS, €CIH yCIOBUS
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU dopme;

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

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluU, IPUMEHSATh N3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJIEIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUH, HCCIEA0BATh NOCTPOCHHBIC
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
) B3aumHOe pacnonoxeHue NpsiMelx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHI[I/IIiyJUIpHOCTI) HPSIMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIBl U pacCTOSHUSA 16 1
MHororpanHuku 7 1
Bekropsl B IpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxrmieckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
1 AHanuTnyeckasi FeOMETpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1
KPYTJBIX TET
6 JBro>xkeHus 5 1
7 [ToBTOpEHuUeE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuiIa U300paKEeHUs! Ha PUCYHKE
TJIOCKOCTH, TMapaNIIENbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi 1 miocKocCTh;
MOJIyIPOCTPAHCTBO

[TonsATHS: nepecekaronmecs MIOCKOCTH,
nepecekarommecs npsimMasi ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O003Ha4eHUS IPSMBIX U TUIOCKOCTEH

10

N3o00paxkeHne ceueHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
peopa. M3o0OpakeHne nepecedcHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MMOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

11

N300paxkeHne cedeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEM. PackpalmBanre
MMOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU

12

N300paxenune ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanme
MMOCTPOEHHBIX CEYEHU Pa3HBIMU I[BETAMHU

13

N306paxenue ceyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJISAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTE. PackpammBanre
MMOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMHU

14

Merton cnenoB uisi TOCTPOCHUS CEUYECHUI




15

16

17

Merton cnenoB 1uisl HOCTPOCHUS CEUCHHUIA.
CaoiicTBa niepece4eHni PsIMBbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHuil MpsSIMbIX U
IIOCKOCTEN

[TocTpoenue ceueHwmii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3alHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue cevueHwmii B mupamue, Kyoe
1o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [logo0Oue
TPEYrOAbHUKOB

[ToBTrOopenue mianumerpuu: Teopema
Menenasi. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX YepTexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN




23

24

25

26

27

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHoe pacnonoxeHue npsmMbIx B
npoctpanctse. CKpeluBaronmecs
npsmblie. [Ipru3Haku cKperuBaromuxcs
npsmbix. [lapansenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyliecTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JTAHHOM NPSMOU, TPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHun
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO

[TapanmnensHOCTb TpeX NpsiMBIX. Teopema o
TpEX MapajuleabHbIX NpsMbIX. Teopema o
CKPEILMBAIOIINXCS PAMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapamienbHONH IPOEKIUN

28

[enTpanbsHas npoekuus. YToui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ
MEXy IPSIMbIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pacIoIOKEHUEM NPSIMBIX B IIPOCTPAHCTBE

30

ITonsATHA: MapauIeIBHOCTD NPSMOM U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapAJUIEIHOCTH MIPSIMOU U TUIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTBIO MPSAMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexKe U
napajuieNIbHOTO APYTroii mpsimoii. Pacuér
OTHOIIICHHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSI IOCTPOCHUS CEUeHHM Ky0a 1
napajenenumnena. CBoicTra
napajuieJenuIeaa 1 Ipu3Mbl

34

35

36

37

[TapannensHele ockocty. [IpusHaku
NapajIeNIbHOCTHU JIBYX IUNIOCKOCTEHN

Teopema 0 nmapajuIeIbBHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGfI
4yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IJIOCKOCTH M CJIEJICTBUA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECEUECHUS
[P [IEPECEYCHUN IBYX MapalIeIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX NMPSAMBIX,
3aKJIFOUYEHHBIX MEX]y MapajlIeIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUCHUHN TPSAMOM €
JBYMs apaJlJIeIbHBIMU TNIOCKOCTSIMU




38

39

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPsIMOYTOJIHHOTO
napajuiejienunena

Brruucnenue e oTpe3KoB B KyOe U
IPSMOYTOJIbHOM INapaJulelenunesie

[lepnieH UKy ISIPHOCTD MPSIMOM U
wiockocTH. [Ipu3Hak
MEePIEeHIUKYIISIPHOCTU MIPSIMON U
IJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [IpusHak
MEPIEHIUKYISIPHOCTH MIPAMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

46

47

[InmockoCcTH M NepIeHINKYJIIIPHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[InocKkOCTH ¥ IEPIEHANKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX
[lepnieHuKyIsIp ¥ HAKJIOHHAS.
ITocTpoeHue neprneHauKyIsapa U3 TOUKU Ha
IPSIMYIO

48

[lepniennuKyIsip ¥ HAKJIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOUYKU Ha
MPSIMYIO

Teopema o Tpéx nepneHAUKYIsIpax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast u oOpaTHasi)

51 Yroa Mexay CKpeIUBarOIIUMHUCS
MPSIMBIMU
[Touck nepneHauKyJIJISpHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyba, Ipu3Msl,

54 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 [IPaBUIILHON ITMPAMUJBI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEIIBHO IUIOCKOCTH. [Inockoctu
CUMMETpHUI B MHOTOTPaHHHUKaX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEICTBAE CUMMETPUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH J0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PacCTOSIHUM OT TOYKHU 0 IIIOCKOCTH

60 CriocoObI OMYCTUTP MEPIICHIUKYJISPHI:




61

CUMMETpPHUS, CIABUI TOUYKH 110
NapajuIeJIbHON IIPSIMOU

CaBur no HenapauieIbHON NpsiMOH,
M3MEHEHUE PACCTOSIHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yroy MeXay NPsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

IloBTOpEHME: YrOa MEKIY

CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCICHUA
yria MCKAY NpsAMBIMHA B MHOT'OI'PAHHHUKAX

66

JIByrpansblil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JIBYT'PAHHOIO yTila

67

68

69

[lepnenaukynspusie miockoctu. CBOMCTBA

B3aMMHO NEPIEHIUKYJIPHBIX ITIOCKOCTEN

[Ipu3Hak nepneHIuKyJISIPHOCTH
IUIOCKOCTEM; TeOpeEMa O IPSAMOK
MEepECEUCHUS JBYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH INTIOCKOCTH
[IpssMoyTonbHBIN Tapasienenumnes; Kyo;
W3MEpEHHs, CBOMCTBA IPSAMOYTOJIBHOTO
napajienenuiena

70

Teopema o nuaroHasn NPSMOYTroJbLHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKke U MpUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEHIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe NIOCKOCTH B CTaHJAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napasienbHbIX II0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXJ1y CKPELMBAIOIIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

Paccrosinue oT TOUKH 10 IIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

76

TpéxrpanHblil yroi, HEpaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JJIsI
TPEXTPAaHHOTO yIJIa

77

78

79

DneMeHTHI cPepruyecKoil reoMeTpHuu:
reo/ie3nyecKue JMHUN Ha 3eMiie
KontponbHas padora "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamuna. Buasl nupamug. [IpaBunsaas
nupamMua




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBL.

81 IIpaBunbHas npusma :

2 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Napasuieenumne, Kyo

23 Boinykible MHOrorpanHuku. Teopema |
Ditnepa
Brinykible MHOrOrpaHHuku. Teopema

84 Oiinepa. [IpaBuiibHBIC U TTOYTPABUIIBLHBIC 1
MHOTOTPaHHUKHU

85 KontposbHas padora "MHoOrorpaHHUKU" 1

26 [lonsiTHEe BEeKTOpa HA MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 IIpaBuio mapasienenumnena 1

90 YMHOXeEHHE BEKTOpa Ha YHCIIO 1
PasnoxxeHnue Bekropa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe npou3BeJICHUE 1

93 Boruncnenue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3ana4u ¢ BEKTOpaMHU 1

96 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O0600111eHre U cUcTeMaTU3alus 3HaHUN 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 9acoB

KoHnTpoJabHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[ToBTOpenue Temsl "KoopauHarsl BeKTopa
Ha IUIOCKOCTH U B IPOCTpaHcTBE"

[ToBTopenue Temsl "CkansipHoe
IIPOU3BEICHNE BEKTOPOB"
[ToBTOpenue TeMsl "Brruncnenue yria
MeX/1y BEKTOpaMu B IpOCTpaHcTBe"

[ToBTOpEeHUE TeMbI "YpaBHEHHE MTPSIMOH,
MPOXOMSAIICH uepe3 1Be TOUKHU"

VYpaBHEHHUE MIIOCKOCTH, HOPMaJb,
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

ypaBHeHI/Ie IIJIOCKOCTHU, HOpMAJIb,
YpaBHCHHEC INIOCKOCTHU B OTPE3KaAX

BektopHoe npousBeneHue
JInHeliHbIE HEPABEHCTBA, JIMHEIHOE
[IpOrpaMMHUpOBaHUE

JIuneliHble HEPABEHCTBA, JINHEWUHOE
[IpOrpaMMHUpOBaHUE

10

11

AHaJIUTUYECKHE METOBI pacuéra yria
MCXKAY NPSAMBIMHA B MHOT'OT'PAHHUKAX
AHaIUTUYECKHE METO/IbI pacuéTa yria
MCKAY MJIIOCKOCTSAMU B MHOTOT'paHHHUKAX

12

®dopmysia pacCTOSIHUS OT TOUKH J10




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxneHnue paccTossHuil OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 HaxoxneHnue paccTossHuil OT TOYKHU A0
IIJIOCKOCTH B IPABUJILHOM MUPAMHU/JIE

15 KontposbHas pabota "AHamuTudecKas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE

18 IJIOCKOCTH, TEPECeUeHUs MPSIMbIX U
IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
rapajuieJIbHbIE CEUYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannenpHble NpsSIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKLY CKPEIIMBAXOIIUMHUCS
MPSIMBIMU
[TepnenquKkynsipHBIC TIPSMBIE U

” MJIOCKOCTH: CTaHAApTHBIE Mapbl
MepHIeHIUKYISPHBIX TIIOCKOCTEN U
MPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
[TepnenqukynsipHBIC TIPSMBIE U

23 IJTOCKOCTH: TEOPEMA O TPEX
nepreHIuKyIspax

24 [TepnienauKyIApHBIC IPAMBIEC U




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYTOJIbHUKOB, (hOPMYJIbI JIJIS
TJI0IIA 1N, COOOPaKEHHSI TIOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TIomaaen, COoOpakxeHHsI MOA00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKeHUs MOA00Us

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOINAM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs OA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJulesenuesaa

3anaun 00 yABOCHUHU KyOa, 0 KBaapaType
Ky0a; O TPUCEKITH yria
CrepeoMeTpHUueCcKre 3a7a4u, CBI3aHHBIE C
00BEMOM TIPSMOYTOIBHOTO
napajuieNienunena

34

[Ipuknagubie 3a1a4m, CBSI3aHHBIC C




BBIYMCICHUEM 00BEMA MMpsAMOYTOJIBHOT'O

napajuiesienuneaa
35 O0BEM IPSIMOI TPU3MBI
36 CrepeoMeTpuuecKue 3a7jauu, CBI3aHHBIE C
BBIUUCIIEHUEM 00BEMOB TPSMOM TTPU3MBI
17 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Boruncnenue 00bEMOB TeIl ¢ TOMOIIbIO
38 onpeaenéHHoro uurerpaina. Oobém
HAKJIOHHOH MPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO
39 onpeaenéHHoro uarerpana. Oobpém
MTAPAMUIBI
40 ®opmyna o6béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPaMU/T C OOIITUM yTIIOM
A1 dopmyna o6béma nmupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJ C OOIINM YTIIOM
4 CrepeoMeTpuyecKue 3ajauu, CBI3aHHBIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI
43 CrepeomeTpuuecKue 3aJauu, CBsI3aHHbIE C
o0BEMaMK MUPaMUIbI
WKJIQJIHBIE 33]Ja4H 110 TEME bEMBI
IT "O6
Ten", CBsI3aHHbIE C O0BEMOM HAKJIOHHOM
44 " 0
MIPU3MBI
45 [Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", cB3aHHbIE ¢ 00BEMOM MHUPaMHUIbI
46 [Ipumenenne 00bEMOB. Briuncnenue

PacCTOAHHUA A0 IMMIIOCKOCTHU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
[unuuapuyeckas HOBEPXHOCTb,

48 o0pa3yromue MUINHIPHICCKON
ITOBEPXHOCTHU

49 Munuaap. [IpsMoit KpyroBod HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konnueckast noBepxHOCTh, 00pa3yloiue
KOHMYECKOU nosepxHoctu. Konyc

51 CeueHue KOHyca IJIOCKOCTBIO,
napajuieJIbHOMN TIOCKOCTU OCHOBaHUS

5 VY ceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa
CrepeomeTpriecKHe 3a1a4u Ha

56 JIOKa3aTeIbCTBO U BEIYHCIICHHE,
MMOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [Ipuknagnelie 3a7a4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagublie 3a7a4n, CBSI3aHHBIE C
HUAITUHAPOM

59 Cdepa u map




60

61

62

[epeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. Bu u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By v n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOlt U MIapOM,
MMOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

CrepeoMeTpruecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO

[TpuknagHelie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIYUCIICHUS B 0pr>KHOCTI/I, CTaH)IapTHI)Ie
mooouns

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena u MOBEpXHOCTH
BpameHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006bem mummHapa. Teopema 00 00bEMe
MPSIMOTO LIJIMHJIpA

73

Brrunciienne 0065EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYyCa

74

75

76

IInomanu 60KOBOM M MOJIHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpHrUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB IIWIMHAPA,
KOHyca

[Ipuknagueie 3agaun o teme "OOBbEMBI U
IJI0IA M TOBEpXHOCTEN Ten"

77

O06bEM m1apa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUecKre 3a/1auH,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1apa, mapoBOro CErMEHTa U IapoOBOTO
CEeKTopa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM 1Iapa U
momaasio chepbl. COOTHOMEHUS MEXKTY
IJIOIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
IMOJJOOHBIX Tl
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[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo1o00mm.
CrepeoMeTpHUYECKUE 3a1a9H, CBI3aHHBIC C
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BBIYHCIICHHEM 00bEMOB Tell U TUIOIIAAeH
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
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JIBrokeHwust mpocTpancTBa. OTOOpasKeHHSL.
JIBmkeHust 1 paBeHCTBO Guryp. OOrmue
CBOICTBA JBHKCHUI
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Buabl nBukeHHI: napaieIbHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajbHAsl CAMMETPHS, [IOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS
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Kontponbnas padota "BekTops! B
npocrpaHcrae”

Oo6o06muaromiee noropenue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[TapamienbHOCT MPSAMBIX U IJIOCKOCTEMN
B ITPOCTpaHCTBE"

Oo6o06maromiee noropeHue 11 noHATUH U
MEeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTEMAaTH3aIIHsI 3HAHMIA:
"Bekrtopsl B npocTpancTee"

Oo6o06maroee noropenue 11 noHsATU U
MeToA0B Kypca reometpun 10—11
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KJIACCOB, CHCTEMAaTH3aLUsl 3HAHUM:
"BexTopsl B ipocTpaHcTae”
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MeTo0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"TTnomany moBepXHOCTH U 0OBEMBI
KpYTJbIX TEN"
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WroroBas koHTpoJsibHAs paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 0600mEeHNE U
CUCTeMaTH3aIus 3HAaHUH
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Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

WcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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KOMIIBIOTEPHBIX TEXHOJIOTUI
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