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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEeMOE€  TpU  HU3YYCHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIECHUH 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON oOnactu «MaTteMatuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMUpoBaHHE YMEHHUS paclio3HaBaTh Ha YepTexkax, MOACNAX U B peajbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOAUMOCTH  JOKA3aTeIbCTB  IMpHU
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000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECa K U3YUEHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisAroTca: «lIpsMble W IIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
T€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIILHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN HA YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJAOIIKEHUIO H3YyYEHUS MATeMAaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSMBIX, IAPAIIIEITBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. llapajuienbHOCTh IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAapAJUICIBHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXrpaHHBI 1 MHOTOTPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHass nupamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U
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npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpencraBieHne o mpaBUIIBHBIX MHOIOTPAHHUKAX: OKTadIp,
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 MPABUIBHOM MHPAMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPH3M, CHMMETpPUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. /[eUCTBUSA C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOXEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTusi: TMIIMHApPUYECKass TOBEPXHOCTb, KOHHUYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHIPA, MUpaMUabl U KoHyca. O0BEM 1Iapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,
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OMHUCAaHHOTO OKOJO cdepbl, cheppl, BONUCAHHOW B MHOTOTPAHHUK WIH TEIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEpEeHOCa
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNibHBIA TMEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), YMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOIIVIOMY U HACTOSILEMY POCCUMCKOW MAaT€MaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHATH MaTeMaTUYeCKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPYU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
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caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK [JIs pelieHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JACSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIIEHUH MEXIy TMOHATHUSAMH, (DOpMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleNIaTh BBIBOABI C HCIOJBb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 96 ot 24.06.2024. VcnonHutens: Wanvmes U.A. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 8 n3 39. CtpaHnua cosgaHa: 24.06.2024 09:04 =¥ TATAPCTAH



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATh IpapuecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (OopMar BBICTYIUIEHHS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:
[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 96 ot 24.06.2024. VcnonHutens: Wanvmes U.A. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 9 n3 39. CtpaHnua cosgaHa: 24.06.2024 09:04 =¥ TATAPCTAH



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaNJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW W MHAUBUIYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
00001aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0O BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;
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e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

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

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJauyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOILICHUW U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh pPealbHbIE CUTYyallUH, MPUMEHSATh U3YYCHHBIC MOHSATUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara ajireOpbl, peliarb MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:
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e CBOOOJHO OMEPUPOBATH TOHSITHSAMH, CBSI3aHHBIMH C IMJIMHIPUYIECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

e OIEpUPOBATH MOHATHUIMU, CBI3aHHBIMU C TEJIAMU BPALICHUSA: LHWJIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W Mmap) u
OOBSICHATH CITIOCOOBI TIOJTYICHHS TEJT BPAIICHUS;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE C(Pephl U MIIOCKOCTH;

e BBIUKCIIITH BEJIIMYMHBI SJIEMEHTOB MHOTIOTPAaHHUKOB W TEJI BPAILCHMUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATHUSIMU, CBSI3AHHBIMU C KOMOWHAIIUSAMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

e BBIUKCIISITH COOTHOIICHUSI MEXKAY IUIOMIAIMU TOBEPXHOCTEN U 00BEMaMU
ITOTO0OHBIX TEN;

e mu300pakaThb H3y4aeMble (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

e WU3BJICKaTh, HMHTEPHPETHUPOBATH U MPeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e CBOOOJHO OMEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTRBE;

e BBIMNOJIHITH ONEPAIIMU HAJ] BEKTOPAMHU;

e 3aJaBaTh IJIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CUCTEME KOOPAUHAT;

e pelIaTh FT€OMETPUUYECKHE 33J]aYl Ha BBIYMCICHUE YTIIOB MEXKIY MPSIMBbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJIOM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;

e CBOOOJIHO OMEPUPOBATH TMOHSATUSMH, CBSI3AHHBIMHU C JIBUKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

e BBINIOJHATh W300PAKCHUS MHOTOTPAHHWUKOB H TEJI BpalICHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB U TEJI BpaIlleHUs: CEUCHUS IUIUHIpa
(mapajuienTbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;

e HCIOJIb30BAaTh METOJIbl TOCTPOEHUS CEUYEHUW: METOJ CJIEJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
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e JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPIKICHHUS;

e TMPUMEHATh TeOMETpUYECKHE (aKThl AJS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

e peumarh 3aJa4d Ha JOKAa3aTEIbCTBO MATEMAaTHYECKHX OTHOLICHWH H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e TMPUMEHATH NPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e TMPUMEHATH MOJYYECHHbIE 3HAHMS HA  IPAKTHKE: CpPaBHUBATb,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIpOlLlECCE IOUCKA  PEUICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM F€OMETPUUYECKUX BEIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb IPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIIBl M pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHUE, 0600IICHNE 1 L5 |
CHCTEMAaTHU3alUs 3HAHUI
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEeHME, 0000IICHNE 1 17 )
CHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/ Tema ypoka
n

KoanyecTBo 4acos

Bcero

Kontpo
JIbHbIE
padoThI

paxkTn
yecKkue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHbIE IIpaBUIIa U300paKEHUS HA PUCYHKE
1 IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

06.09.2023

[lonsATus crepeoMeTprn: TOUKa, MpsiMasi, INIOCKOCTb,
npoctpancTBo. OCHOBHBIE IIPaBUIIa U300paKEHHS Ha
PHUCYHKE IJIOCKOCTH, MapajIebHbIX NMPSAMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

07.09.2023

https://resh.edu.ru/sub
ject/lesson/4756/start/

203542/

[MousTHS: IepeceKaroInecs MI0CKOCTH,
3 HepeceKaroIIuecs npsMasi ¥ IO0CKOCTh;

HOJIYTIPOCTPAHCTBO

[ToHsATHS: IepeceKaroIrecs MIOCKOCTH,
4 MIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;

HOJIYTIPOCTPAHCTBO

MHororpaHHUKH, H300pa’keHre MPOCTEUIINX
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB

MHororpaHHuKH, U300paskeHue MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMNUX 0O0BEKTOB

AxcuoMel CTCPCOMCTPHUU U ICPBBIC CIICACTBUA U3 HUX

AXCHOMEI CTEPCOMETPHH U TICPBBIC CICACTBUA U3 HUX

AxcuoMel CTCPCOMETPHUU U IICPBBIC CICACTBUA U3 HUX.

Crioco0sI 3a1aHus MPSMBIX U TUIOCKOCTEHN B

[okymeHT cosgaH B anekTpoHHon copme. Ne 96 ot 24.06.2024. Vicnonnutens: LWanvmes UN.U.
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npoctparcTBe. O003HaYCHHS MPSIMBIX U TNIOCKOCTEH

10

11

12

13

14

N300paxeHne cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpPBIE MTPOXOJIAT Uyepe3 ux péopa. M3o0pakenue
MEPECECUCHHUS MOTYUYEHHBIX IUIOCKOCTEN. PackpalurBanne
MIOCTPOEHHBIX CEUEHUI Pa3HbIMU LIBETAMU

N3o00paxeHune cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0pakenue
MEPECEUCHUS MTOTYUYEHHBIX INIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUI Pa3HbIMU LIBETAMU

N300paxeHne cedeHuit mupamMmuibl, Kyoa v MpU3MblI,
KOTOpBIE MPOXOAT uepe3 ux péopa. M3ob0pakenue
nepecedeHus MoIy4YeHHbIX IIockocTel. PackpammBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMHU
N300paxeHne cedeHuit mupamMmubl, Kyoa v MpU3MblI,
KOTOpBIE MPOXOAT uepe3 ux péopa. M3ob0pakenue
nepeceveHms MOJMyUYeHHbIX MIIOCKOcTel. PackpamBanue
MOCTPOEHHBIX CEYEHUN Pa3HbIMU [[BETAMHU

Merton caenoB ajs MMOCTPOCHUA CeUYCHUH

15

16

Merton crnenoB s mocTpoeHus ceuenuid. CBoicTBa
MIEPECEUECHUM NPAMBIX U INIOCKOCTEN
Merton cnenoB A NOCTpoeHust ceueHuid. CBoiicTBa
MEePECEUCHHI MPAMBIX U MIIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe no TpéM TouKam
Ha péOpax. Co3/iaHre BEIHOCHBIX YepTeKeil U 3aruch
I11aroB MOCTPOEHUS

18

[Toctpoenue ceueHuii B mupaMue, Kyoe o TpéM Toukam
Ha péopax. Co3maHue BEIHOCHBIX YEPTEKEH U 3aITUCh
1aroB MOCTPOEHUS
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19

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKkam
Ha péopax. Co3/laHre BEIHOCHBIX YepPTEkKeH U 3aIluch
I11aroB OCTPOCHMUSI

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM Toukam
Ha péopax. Co3iaHre BEIHOCHBIX YePTEKEH U 3amich
11aroB MOCTPOEHUS

21

22

[ToBTOpenue mianumerpun: Teopema o
MPOMOPIUOHATILHBIX 0Tpe3kax. [logodue TpeyroibHUKOB
[ToBTOpenue nmnannmerpuu: Teopema MeHemnas. PacueTst

B CCUCHUMAX HAa BBIHOCHBIX YCPTCIKAX. I/ICTOpI/IH Pa3BUTHA
IIAHUMETPUHU U CTCPCOMCTPUU

23

KonTtponpHast padota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3anmMHoe pacrionoskeHue mpsiMbIX B IPOCTPAHCTBE.
CkpemuBatoniuecs npsimMeie. [Ipuznaku
CKpEIIMBAIOIIUXCS MPsIMBIX. [lapaiensHbie mpsiMbie B
IPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAHUH U €IMHCTBEHHOCTH NPSMOUN
NapaJuIeIbHON TAaHHOU IIPSIMOM, MPOXOIAIIEN Yepes
TOYKY IPOCTPAHCTBA U HE JIEXKAIIECH Ha TaHHOW IIPSIMOM.
JlemMa 0 nepeceueHnn napajuIeabHbIX MPSMBIX
IUIOCKOCTBIO

26

27

[TapayienpHOCTB TpexX NpsMbIX. TeopeMa o TpEx
NapaJuIeIbHBIX MPSAMBIX. TeopeMa 0 CKpenMBarOIMNXCs
IPSIMBIX

HapaJ'IJ'ICJIBHOC MMPOCKTUPOBAHUC. OCHOBHBIC CBOMCTBA

napajiebHOro MPOEKTHUPOBaHus. M300paxeHnne pa3HbIX
buryp B napayuieabHON NPOESKIIMU

https://resh.edu.ru/sub
ject/lesson/6065/start/

125651/
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28

LentpanbHast mpoeKIus. YTOJI C COHAIIPaBICHHBIMU
CTOPOHAMHU. YTOJI MEXAY NPSIMbIMHU

29

30

31

3ajauu Ha JOKa3aTeNbCTBO U UCCIIEN0BAaHNE, CBSI3aHHBIE C
PAacCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

[ToHsATHSA: MapauIeTbHOCTh IPSAMOM M INIOCKOCTH B
npoctpancTe. [Ipu3HaK napaiiebHOCTH MPSMON U
mrockocT. CBOMCTBA MApaJICIbHOCTH MPSIMOM 1
IIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYHUCIICHUC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C ITAPAJIJICITIbHOCTBIO ITPAMBIX
M TIIJIOCKOCTEH B IIpOCTPAHCTBEC

32

[TocTpoenue ceuenus, MPOXOAAIIETO Yepe3 TaHHYIO
IPSIMYIO Ha YepPTeKe U MapaieIbHOro JPYTroi NpsaMoi.
Pacuért oTHOImIEHUN

33

HapaﬂHeJII)HaH IMpOoCKUMA, TPUMCHCHUC IJId ITOCTPOCHUA
cedyeHuit kyoa u nmapamienenumnena. CBoicTBa
napajuieNienumne/1a U Ipu3Mbl

34

35

[TapamnenpHble m1ockocTy. [Ipu3Haky nmapannenbHOCTH
JIBYX INTIOCKOCTEN

Teopema o0 napamIenbHOCTH U €IUHCTBEHHOCTU
IUIOCKOCTH, MTPOXOJALIEH Yepe3 TOUKY, HE
IIPUHAUIEKANTYIO JaHHOW IUIOCKOCTH U CIIEJICTBUS U3 HEE

36

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
NapauIeIbHOCTH MPSIMBIX IIEPECEUEHUS IIPU NIEPECEUEHUH
JIBYX NapajuIeIbHBIX MIOCKOCTEN TPEThEN

37

CaolicTBa napauieabHbIX MIIOCKOCTEN: 00 OTpe3Kax
napajaCIIbHBIX MPAMBIX, 3aKJII0OYEHHBIX MCXKIOY
napajiCJIbHBIMU IJIOCKOCTAMU, O IIEPECCUCHU U HpﬂMOI\/’I C

[okymeHT cosgaH B anekTpoHHon copme. Ne 96 ot 24.06.2024. Vicnonnutens: LWanvmes UN.U.
Ctpanuua 20 n3 39. CtpaHuua cosgaHa: 24.06.2024 09:04

Il INIEKTPOHHBIN
=¥ TATAPCTAH



ABYMs apaJVICJTIbHBIMU IIJIOCKOCTAMUA

38

39

[ToBTOpenue: TeopeMa Iludaropa Ha miockocTu

[ToBTOpEHUE: TPUTOHOMETPHUS IPAMOYTOIIBHOTO
TPEYroJIbHUKA

40

41

CoiicTBa Ky0a 1 IpsAMOYTOJIBHOTO IapajulesIeuIeaa

Brruncienue JiMH OTPe3KOB B KyOe U MPSMOYTOJIbHOM
napasuiesienunesie

42

IlepnenauKyasspHOCTD MPSAMOM U TI0CKOCTH. [IpHu3Hak
MEPIECHANKYJISIPHOCTH MIPSMOU U MIIOCKOCTH

43

44

45

[leprieHAUKYIAPHOCTD MPSIMOU U TUIOCKOCTH. [Tpu3Hak
NEePHEHINKYISIPHOCTH TIPSIMOM U TNIOCKOCTH

TeopeMa 0 CYIICCTBOBAHUU U CAMHCTBCHHOCTHU HpHMOﬁ,
npoxoz[ﬂmeﬁ qepe3 TOUKY NPOCTPpaHCTBA U
HepHeHHHKYHHpHOﬁ K IINIOCKOCTH

[I;mockocTn M NepneHAUKYIIPHbIE UM IPSIMbIC B
MHOT'OI'PaHHHUKAX

46

47

[ImockocTn M NepneHIuKyIIpHbIE UM NPSIMbIE B
MHOTOI'PAaHHUKAX

[Tepnenaukynsap u HakioHHas. [locTpoeHue
HEepHEeHINKYIIsApa U3 TOYKU Ha MPSIMYIO

48

[Iepnenpukynsap u HaknoHHas. [loctpoenue
NEPHEHANKYJIAPA U3 TOYKH HA MIPAMYIO

49
50

Teopema o Tpéx nepneHAUKyIsIpax (mpsmas 1 oOpaTHas)

Teopema o Tpéx nmeprneHAnKyIsApax (mpsmas u oopaTHast)

51

52

Yron Mmexay CKpenBaromUMUCS PSIMbIMU

ITouck MNEPNCHAUKYIAPHBIX HPAMBIX C TIOMOIIBIO
NEPNCHAUKYIIAPHBIX MIO0CKOCTEM
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53

OpToroHanbHOE IPOEKTUPOBAHNE

54

55

[TocTpoenue ceuenuii kyoa, MPU3MBbI, MPABUILHOMN
MUPaMUIBI C IOMOIIBIO OPTOTOHATBLHON MPOEKIINI

[TocTpoenue ceuenuit kyoa, MpU3MbI, MPABHILHON
MUPAMUJIBI C TOMOIIBI0 OPTOTOHATILHOM MTPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO MJIOCKOCTH.
[InockocTu cuMMeTpuUii B MHOIOIpaHHUKAX

57

58

[Tpu3Hak neprneHAUKYISPHOCTH MPSIMOM U IJIOCKOCTH Kak
CJIEICTBUE CUMMETPUU

[TpaBunbHBIE MHOTOTpaHHUKU. Pacuér paccrosiHuil OT
TOYKH JI0 TIOCKOCTH

59

60

61

IIpaBunpHBIE MHOTOTPAaHHUKH. PacyéTr paccTosiHuii OT
TOYKH JIO INTIOCKOCTH

CriocoObl OIIyCTUTh MEPIEHAUKYIAPBI: CAMMETPHUS,
CIBUT TOYKH I10 ApAJJIEIbHOU NPAMON

CnBur no HenapasuieaIbHON MPSIMON, U3MEHEHUE
paccTosAHuMI

62

63

64

KonTponbHas pabora "B3aumMHoe pacnonoxeHue npsMbix
Y TUIOCKOCTEH B MpocTpaHcTae”

HOBTOpeHI/IeZ yYroJs Mexay npsaMbIMHU Ha ITIJIOCKOCTH,
TPUTOHOMCTPHSA B IIPOU3BOJIBHOM TPECYT'OJIbHUKE,
TEOpEMa KOCUHYCOB

HOBTOpCHI/ICZ YroJs MEKAY CKpCIIUBAOIIMUMUCA ITPAMBIMU
B IIPOCTPAHCTBC

65

FeOMeTpI/I‘-IeCKI/Ie MCTOJABI BEIYUCIICHUA yIJia MEXOY
MMPAMBIMH B MHOTOTpaHHUKaxX

66

JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JIBYTPaHHOI'O yTIJIa
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67

[lepnennukynspHble naockoctu. CBONCTBA B3aUMHO
NEPIECHIUKYIPHBIX TIOCKOCTEN

68

69

70

[Ipu3Hak nepneHauKyJISpHOCTH IJIOCKOCTEN; TeOpemMa O
IIPSIMOM IIEPECEUEHNUs IBYX ILUIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

[IpstmoyronbHBIN Napasienenunes; Kyo; nusMepeHus,
CBOICTBa MPSAMOYTOJIBLHOTO MapaJljiesienumneaa

TeopeMa O AuaroHajiv MnpsaMOyroJibHOTO
mapauiCiCiuicaa u CJICACTBUC U3 Heé

71

72

73

CrepeomeTpuiecKkue U NPUKIAAHBIC 3a/1a4, CBA3aHHBIC
CO B3aMMHBIM PACIIOJI0KEHUEM IPSAMBIX U IIIIOCKOCTH

[ToBTOpEHME: CKpEUIUBAIOLIUECS MPSMBbIE, apaiebHbIe
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHKAX
[Tapa napaenbHbIX IIOCKOCTEHN Ha CKpEIMBAIOIINXCS

MMPAMBIX, PaACCTOAHUEC MCKAY CKPCIINBAOIMIUMUCS
MMPAMBIMHU B IPOCTBIX CUTYAUAX

74

75

76

PaccrostHre OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
PSIMOM J10 IIJIOCKOCTH

Brluncnenune paccTosHAN MEXKIY CKPEIIUBAIOIUMUCS
MMPAMBIMHA C ITIOMOIIBIO HGpHGHI[PIKy.]'[?IpHOfI IIJIOCKOCTH
TpE€XrpaHHslii yroi, HEpaBeHCTBA I TPEXTPAaHHBIX
yrioB. Teopema [Iugaropa, Teopembl KOCUHYCOB U
CUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77

DneMeHTHI ChepUIECKON T€OMETPHH: T€OIe3NIECCKUE
JIMHUU Ha 3eMJIe

78

79

KonTtponbHas padora "Yrisl u paccTostHUS"

CucremaTtu3zanus 3HaHuN "MHOrorpaHHUK 1 €To
DJIEMEHTHI"
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80 IInpamua. Buael nupamun. [IpaBunsHas nupamuna 1
81 [Tpusma. [Ipsamas u HakioHHas npusMel. [IpaBuiibHas 1
npusma
%) [Ipamoii napayuienenunes, NpsiMOyroabHbIN 1
napajuiejaenumnes, Kyo
&3 Boinykinblie MHOrorpanHuku. Teopema Ditiepa 1
84 Brinykibsie MHOTOrpaHHUKU. Teopema Ditepa. 1
[TpaBuIibHBIE U MONYNPABUIBLHBIE MHOTOTPAHHUKHU
85 KonTtponpHas padora "MHororpaHHUKT" 1
86 [TonsiTrie BEeKTOpa Ha IIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3HocTh BekTOpOB 1
89 [IpaBwiio mapanienenunena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
01 Paznoxenue BekTopa 1o 6aszucy Tpéx BEKTOPOB, HE |
JIEKALIUX B OJHOM IIOCKOCTH
92 CkansipHO€ MPOU3BEICHNE 1
93 Briuucnenue yria Mexay BEKTOpaMu B IPOCTPAHCTBE 1
94 [IpocrTeiimme 3aga4u ¢ BEKTOpAMH 1
95 IIpocreiilne 3ana4u ¢ BEKTOpaMu 1
96 [IpocrTeiimme 3aga4u ¢ BEKTOpAMH 1
97 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1
98 O06o0011eHre U cUcTeMaTU3alus 3HAaHUN 1
99 O0001eHne 1 cucTeEMaTU3aINs 3HAHUI 1
100 Wrorosast KoHTpOJbHASA paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
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102 O00011eHUE U CUCTEMATU3ALIUS 3HAHUM 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI
pecypchl

| [ToBTOopenue Tembl "KoopanHaTel BEKTOpa |

Ha IUIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue temsl "CkaiispHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1

MEXy BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1

MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

ypaBHEHUE TIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
g JInHeliHbIE HEPABEHCTBA, JIMHENHOE |

MpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MpOrpaMMHUPOBaHUE
10 AHaIUTHYECKHE METO/IbI pacyéTa yria 1

MEXy NMPSMBIMU B MHOT'OTpaHHUKAX
1 AHaJIMTUYECKHE METOBI pacuéra yriia 1

MEXy IUTOCKOCTSIMA B MHOTOTpaHHUKAX

OpMyJa pacCTOSIHUS OT TOUKH J10
12 o 1
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IIJIOCKOCTH B KOOpAMWHATAX

13

14

Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B KyOe

Haxoxnenue paccTostHui OT TOUYKHU J10
IJIOCKOCTH B TIPABUJIBHOM MUPAMHUJIC

15

KonrponsHas pabora "AHanutuueckas
reomeTpus”

16

17

Ceuenus MHOI'OI'PaHHHUKOB: CTaHAAPTHLIC
MHOTI'OrpaHHUKHA

Ceuenus MHOI'OI'PaHHUKOB: MCTO/J CJICOAOB

18

19

20

CequI/ISI MHOFOFpaHHI/IKOBI CTaHIIapTHI)IC
IJIOCKOCTH, IEPECEUEHUS MPSIMBIX U
IJIOCKOCTEN

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U ITIJIOCKOCTH:
napaJijiCJIbHBIC CCUCHUA

[TapannenpHble IPSMBIE U IUNIOCKOCTH:
pacy€T OTHOLIEHUM

21

[TapannensHbIE IPSMBIE U TNIOCKOCTH:
YIJIbI MEXKTY CKPEIIMBAIOIIUMHUCS
NPSAMBIMHA

22

23

24

IlepnieHIuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB

[leprienaAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

[leprienAMKyNApHBIE IPSIMBIE U
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IIJIOCKOCTH . BBIYMCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, CooopakxeHust Moa00us
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C
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BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO
napajuiesienuneaa

35

36

O0BEM npsAMOit TPU3MBI

CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

37

[MpukiagHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM MPSIMOI TPU3MBI

38

39

40

Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
onpenenéHHoro uaTerpaina. Oobém
HAaKJIOHHOH IPU3MBbI

Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. Oobém
MAPaMU/IBI

®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

41

42

43

®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
CrepeoMeTpHUUECKUE 3a]]a4H, CBSA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI

44

45

46

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

[Tpumenenue o0bEMOB. Brruncienue
paccTostHUSA 10 IIIOCKOCTH
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47

KonTponbras padota "O0béM
MHOTOIpaHHuKa"

48

49

50

Hunuuapudeckast HOBEPXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA
Konunyeckast noBepXxHOCTb, 00pa3yroriue
KOHMYECKOU noBepxHocTu. Konyc

51

52

53

CeueHue KOHYCa TUIOCKOCTHIO,
napajuieNIbHOM TUIOCKOCTH OCHOBaHUS

VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB
[Tnomanp 60KOBOM OBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa

54

55

56

[Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUCHUM WJINH]IPA, KOHYCa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

58

59

[Ipuknagseie 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

Ccdepa u map
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60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"
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71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImomaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUueCcKre 3a]]a4, CBI3aHHBIE C
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BBIUUCIIEHUEM 00BEMOB Tel U IO eH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl n1BukeHnil: napamiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeTo0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh IPSAMBIX M IUIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoniee nopropenue 11 nonsruii u
MeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MEeTOJI0B Kypca reomerpun 1011
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KJ1aCCOB, CUCTeMaTH3aLMs 3HAHUA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJ10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyIibIX Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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Jluct cornacoBaHus kK gokymeHTy Ne 96 ot 24.06.2024
WHnunaTop cornacoBanus: LWanmnes N.N. Qupektop
CornacoBaHue nHnyumpoBaHo: 24.06.2024 09:04

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo
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