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HOACHUTEJIBHAS 3AIIMCKA

I'eomerpust sBisieTcss OMHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHus, Tak Kak 00eCreyuBaeT BO3MOXXHOCTh U3YUEHHS TUCIUIINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTApHOIo IuKia. [[OCKONbKY JIOTMYECKOE MBIIUIEHUE,
dbopmupyemMoe MpH H3y4eHWH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TEOMETPUH, TPH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHUU LENOYKU JIOTMUECKUX YTBEPKACHUNW NpPHU pELIEHUU
r€OMETPUYECKUX 3ajJady, YMEHHE BBIJIBUraTh U OIPOBEPrarh T'UIOTE3bl HENOCPEACTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IHMKIIA, B YACTHOCTH (PU3UUECKUX
3ajad.

ens ocBoeHus mporpamMmbl yueOHOro Kypca «['eomerpusi» Ha yriayOlIEHHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHUM T'€OMETPUH, Kak
COCTaBJISIOLIEH NpeaMeTHOM oOmactu «MartemaTnka M HHPOpMaTHKa» dYepe3 obecredeHue
BO3MOXHOCTH MPHOOPETEHUs U HUCHOJIb30BaHUS OoJjiee IIIyOOKHX T'€OMETPUUYECKUX 3HAaHUU U
NeUCTBUM, cHeln(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX MJIsl YCHEIIHOTo Mpo(eccHOoHaTIbHOTO
00pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BaHUEM MAaTEMaTHKU.

[IpropuTeTHBIMH 3a/la4aMH Kypca Fr€OMETPUU Ha YIIIyOJIEHHOM YpOBHE, PacIlUpPSIOIINMHU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue NpeJICTaBICHUS O TeOMETPUM KakK YacTH MHUPOBOH KYIbTYpbl U
(bopMupoBaHHUE OCO3HAHUS B3aUMOCBA3H F€OMETPHH C OKPYKAFOIIUM MHUPOM;

(dbopMupoBaHHE MpPEACTABICHHUS O IPOCTPAHCTBEHHBIX (PUIypax KaK O BaXXHEHIIMX
MaTeMaTU4YEeCKUX MOJENSAX, IO3BOJISIIOIIMX ONUCBIBATH UM M3y4aTb pas3Hble SBJICHUS
OKpYXKaloILEro MHpa, 3HaHHE MOHATHHHOro ammapara mno paszaeny «CrepeoMeTpus» yuyeOHOTro
Kypca r€OMETpHH;

(dbopMupoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMH O IPOCTPAHCTBEHHBIX (PUIypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeopeM, (OpMyd M YMEHHE HUX NPHUMEHATh, YMEHUs
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

(dbopMupoBaHME yMEHHs pacllo3HaBaTh Ha 4YepTekKaxX, MOJENAX U B pPEalbHOM MHpE
MHOTOI'PaHHUKH U TeJla BPALIEHUs, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIH;

¢dbopmupoBanue MOHUMAaHHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO HOCTPOCHUS
MaTeMaTU4YeCKUX Teopuil, (GopMupoBaHHE MOHMMAHHUS POJU AKCMOMATUKM IPH IPOBEJECHUU
pacCyXIeHUM;

(dbopMupoBaHME YMEHMs BIa/eTh METOJAMHU JI0KAa3aTEJIbCTB M aJIrOPUTMOB pELICHHUS,
YMEHHUS HX [PHUMEHATb, IPOBOJIUTH JOKA3aTeNIbHbIE PACCY)KJICHHMs B XOJ€ pelleHUs
CTEPEOMETPUYECKUX 3aJad W 3aJad C I[PAKTUYECKUM coJiepKaHueM, (OpMHpPOBaHUE
NpEJCTaBICHUs O HEOOXOAMMOCTH JIOKa3aTeIbCTB NpU OOOCHOBAaHMM MaTeMaTHUYECKHX
YTBEPKACHUN U POJIM aKCHOMAaTUKU B IPOBEJCHUH JENYKTUBHBIX PACCYKICHUMN;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEI0BATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIIJIEHNS], UHTEPECA K U3YUYEHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOM T'€OMETPHM: YMEHHUS
pacro3HaBaTh MpPOSIBJICHUS TEOMETPHUUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAlMSAX M MPU U3YYEHHH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PpEANbHBIX CHUTyallMd, HCCIEI0BAHUSA
IIOCTPOEHHBIX MOJEIEH, UHTEPIPETALIUH ITOTYYEHHBIX PE3YIbTATOB.



OCHOBHBIMU  COJIEPKATEIBHBIME JIMHUSIMH yueOHOTO Kypca «['eomerpusi» B 10-11
Kjaccax sABJAIOTCA: «lIpsMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHOrorpanHukm», «Tena
BpallleHUsD, «BEKTOpBI U KOOPAUHATHI B IPOCTPAHCTBEY, «/{BHXKEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TpeboBaHHE «YMETh ONEPHPOBATH MOHATHUSIME,
peleBaHTHBIMU T€OMETPUH Ha yriayonéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OPMHpPOBAHHE JIOTHYECKHX YMEHUH
pacnpenensercss HE TOJbKO II0 COJEP)KaTelNbHbIM JIMHUSM, HO M IO TojgaM oOOydyeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE IPEIMETHBIM  pE3yibTaTaM  OCBOCHHS
®enepanbHO paboveld MPOrpamMMbl, pacTpeeIEHHBIM M0 T0J1aM O00y4YeHHsI, CTPYKTYPHPOBAHO
TakuM o00pa3oM, 4yTOObl KO BCEM OCHOBHBIM, MNPUHLHUIHUAIBHBIM BOIpPOCaM OOy4arouuecs
oOpalagiuch HEOJHOKPAaTHO. OTO MO3BOJISIET OpPraHU30BaTh OBJAJCHHE TI'€OMETPHUYECKUMHU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATENbHO M IOCTYNATEIbHO, C COOJIIOJIEHUEM MpUHIUIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY TI'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarONuXCsl, pacupss U yriayosnss e€, o0pa3ys MpOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[lepexon k M3y4eHHIO T€OMETPUU HA YII1yOJIEHHOM YPOBHE IO3BOJISIET:

co3gath ycioBus Uil auddepeHunanud oOydeHHs, NOCTPOEHUS HHAWBHIyaIbHBIX
o0pa3oBaTelbHBIX IpoTpamMM, OOecleduTh YIUIyONE€HHOE HW3Y4YeHHE TeOMEeTpUH  Kak
COCTaBJISIONIEH ya4eOHOTO TIpeMeTa «MaremMaTrukay;

MOATOTOBUTH O0YYAIOIIUXCS K MPOJOJDKEHUI0 M3yYeHHUs] MaTeMaTUKU ¢ y4€TOM BbIOOpa
Oynymei npodeccun, obecrieynBas TPEEMCTBEHHOCTh MEXy OOMKUM M TPO(EeCCHOHATLHBIM
o0pazoBaHUEM.

Ha u3ydenne ydeOHOro kypca «l'eoMerpusi» Ha yriyOJ€HHOM ypoBHE oTBoautTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Heneonio).



COIAEPKXAHUE OBYUEHUA
10 KVIACC

IIpsiMmble U MJIOCKOCTHU B POCTPAHCTBE

OcHOBHBIE TOHATUS CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBo. [loHsTHEe 00
aKCMOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUH U CIICJCTBUS U3 HUX.

B3aumHoe pacrnosio)keHHe MOpSAMBIX B IPOCTPAHCTBE: IEPECEKAIOUIUECs, MapajulejbHble U
CKpemnuBamImuecs: mpsmbie. [Ipu3HaKu CKpemMBAOIIUXCS NpsMbIX. [lapanienbHOCTh MPSAMBIX U
IUIOCKOCTEN B IMPOCTPAHCTBE: IMapajlUlesIbHbIE MpPSIMblE B IPOCTPAHCTBE, MapaJICIbHOCTh TPEX MNPAMBIX,
NapajuleIbHOCTh MPSAMONW U IUIOCKocTU. llapamienbHoe M LIEHTpallbHOE MPOEKTHPOBAHUE, M300pa)KeHHE
¢uryp. OCHOBHBIC CBOWCTBA IMAPALICIBHOTO MPOCKTHpOBaHMs. M300paxeHne ¢Guryp B MapauieIbHON
MPOEKIUU. YTJIBl C COHAMNpPABJICHHBIMU CTOPOHAMH, VYroid MEXKAY TMPSMBIMA B TPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: TMapajulesibHbIe IUIOCKOCTH, CBOWMCTBA MAPAJUIEIBHBIX IUIOCKOCTEH.
[Ipocreiiime mnpocTpaHCTBEHHbIE (GUIyphl Ha IIJIOCKOCTU: TETpajap, Mapajliesenune]], MOCTPOeHHUE
CEUYECHUU.

[TepnieHUKYISIPHOCTD NMPSMON U TUIOCKOCTHU: TIEPIEHIUKYIISIPHBIE TIPSIMBbIE B MIPOCTPAHCTBE, MPSIMbIS
napajuieJbHbIE ¥ TEPICHIUKYISPHBIE K TJIOCKOCTH, TPU3HAK MEPIICHIANKYISIPHOCTH MPSIMON U TJIOCKOCTH,
TeopemMa O MpsSMOM MEPHEHAUKYISIPHONW TuIocKocTH. OpTOTrOHaIpHOE MpoeKTupoBanue. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOMN JI0 MIIOCKOCTH, MPOEKIUsS GUTYpPbI
Ha IUIOCKOCTh. llepneHauKyaspHOCTh MJIOCKOCTEH: MPHU3HAK MEPHEHAUKYISPHOCTH JBYX IIOCKOCTEH.
TeopeMa o TpEX nepneHIUKYIsIpax.

VYriael B MPOCTPaHCTBE: YroJI MEXIY MPSAMON U TJIOCKOCTBIO, JBYTPaHHBIA Yroj, JUHEWHBIM yroi
JIBYIpaHHOTO yria. TpéxrpaHHblii © MHOTOTpaHHbIe yriibl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPAaHHOTO YTJa.
CBoiiCTBa IUIOCKMX W JABYTPaHHBIX YIJOB TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB M CHHYCOB IS
TpEXTPAHHOTO YIJa.

MHoOrorpaHHMKH

Bunpl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. l[Ipusma: n-yronpHas mnpusMa, NOpsMas U
HaKJIOHHasi MpU3MbI, OOKOBas M TOJHAs MOBEPXHOCTh Mpu3MbL [lapannenenumnesn, HPIMOYTOJIbHBIH
napajuiesienuien U ero cBorcrea. Kparvaiiiive myTd Ha MOBEPXHOCTH MHOTOrpaHHHKA. Teopema Disepa.
[Ipoctpancreennas teopema Iludaropa. Ilupamuma: Nn-yronbpHas nmupaMuja, OpaBHIIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa péOep M OOKOBBIX I'paHel MpaBUIbHOW mupamubl. [IpaBuibHbIE MHOTOTPAaHHUKHU:
MpaBUJIbHAs NPU3Ma W MpPaBWIbHAs NUpamMua, NpaBUJIbHAs TPEYrojbHas NUpamMuia W NPABHIbHBINA
TeTpasp, Kyo. [IpencraBieHue o NpaBUIBLHBIX MHOTOIPAHHUKAX: OKTAdP, AOJACKAdIP U UKOCAdIP.

Bolunicnenue 5leMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yriuel. [lnomans OokoBoif
MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTH NPSIMON MPHU3MBI, IUIONMIAJh OCHOBAaHUMW, TeopeMa O OOKOBOMU
MOBEPXHOCTU MpsIMON mpu3MblL. [1nomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHON MHpPaAMUJIBI,
TeopeMa O IUIOMIAIU YCeUEHHON TUpaMU/IbL.

CummeTpusi B MPOCTPAHCTBE. DIEMEHThl CUMMETPHUM MPABUIIBHBIX MHOTOIPAaHHUKOB. CUMMETpHS B
MPaBUIILHOM MHOTOTPAaHHHUKE: CUMMETPUS NapajljIeenunea, CAMMETPUSI IPABWIbHBIX MPU3M, CUMMETPUS
MPaBUIILHON TUPaMU/IbI.

BexTopbl M KOOPANHATHI B NIPOCTPAHCTBE

[lonaTus: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOTO BEKTOpPAa, BEKTOPHI
KOJUIMHEapHble, COHANpPABJIICHHbIE W MPOTHUBOIOJOKHO HaIpaBICHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIelicTBUSI ¢ BEKTOpaMH: CJIOKEHHE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBbKHUX BEKTOPOB, YMHOXEHUE
BekTOpa Ha uucio. CBoicTBa cil0KeHUs BEKTOpoB. CBOWCTBA YMHOXEHHUs BeKTOpa Ha uucio. [lonstue
KOMIUTIaHapHbIE BeKTOpHI. [Ipr3Hak komiianapHOCTH TpEX BeKTOpoB. [IpaBuino mapamienenunena. Teopema
O Ppa3JIoKEHUU BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopaM. [IpsiMoyronbHas cuctemMa KOOpIMHAT B
npoctpanctBe. Koopaunatel BekTopa. CBs3b MEXKIY KOOPJIMHATAMH BEKTOPA U KOOPAUHATAMU TOYEK. YTOJI
MeXy BeKTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.



11 KJIACC

Tena ppamenust

[TousTHS: IMWIMHIpPHYECKAs MMOBEPXHOCTh, KOHWYECKAs MOBEPXHOCTh, Cepudeckas MOBEPXHOCTH,
oOpa3yromue moBepxHocTei. Tena BpaieHus: MHUIMHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3anmuoe
pacnoJjio’)keHue cdepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00paxeHue Ten BpalleHHUs Ha
mIockocTH. Pa3épTka mumHapa u konyca. Cummetpust chepsl U mapa.

O0BéM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPSIMOYTOJIBLHOTO TapalIe/IeuIe a
u cienactBus u3 He€. OOBEM NpsIMON M HAKIIOHHOW MPU3MBI, IWIMHAPA, MUPaMUJibl 1 KoHyca. O0BEM 1apa
U I1apOBOTO CErMEHTA.

KomOunaruu ten BpaiieHus 1 MHOTOrpaHHUKOB. [Ipr3ma, BiucanHas B IIWIMHJP, ONMKUCAHHAST OKOJIO
umnnHapa. [lepeceuenne cdepsl u mapa ¢ miaockoctbio. Kacanue mapa u chepsl miockoctsro. [lonstre
MHOTOTpaHHUKA, OTTUCAHHOTO OKOJIO cepbl, chephl, BIUCAHHON B MHOTOTPAHHUK HJIA TEJIO BPAIECHUSI.

[Tnomaas NOBEpXHOCTH LMIIMHJIpa, KOHYca, Tomaas chepsl u e€ yacrel. [logoOue B mpocTpaHCTBe.
OTtHomenne o0BEMOB, MIIOIMaAeH noBepxHocTell monoOHbIX Guryp. [IpeoOpasoBanue noao00us, TOMOTETHS.
Pemenue 3a1a4y Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKIX METOJIOB.

[TocTpoeHne ceyeHH! MHOTOIPaHHUKOB U TeNl BpallleHUs: CEYeHMs LWIMHApa (MapajjieibHO U
MEPIEeHIUKYIIIPHO OCH), CeYeHMs] KOHyca (MapajulelibHble OCHOBAHUIO M MPOXOSIIUE Yepe3 BEPIIHHY),
CeUeHHs I1Iapa, METObI MOCTPOCHUS CEUEHUIN: METO/I CIIEI0B, METO/1 BHYTPEHHEI O MPOEKTUPOBAHUS, METO/T
MepeHoca CeKyiei mIoCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B poctpancTBe. Onepainuu Haja BEKTopaMH. BekTopHOe yMHOKeHHE BEKTOpoB. CBOMCTBA
BEKTOpPHOrO yMHOeHus. [IpsimMoyronbHas cuctema KoopauHAT B IpocTpaHcTBe. KoopanHaTel BEKTOpa.
Pasnoxxenue Bekropa no 6azucy. KoopanHaTHO-BEKTOPHBIN METO/] MPU PELICHUH FT€OMETPUUECKUX 3aad.

JBHKeHHMsI B IPOCTPAHCTBE

JIBwxkenusi mpoctpanctBa. OrtobOpaxenus. JIBwkenuss u paBeHCTBO ¢uryp. OOmme cBoicTBa
IBUKEHUM. Buspl qBUKEHMI: mapaienbHbIN MepeHoC, LEHTpalbHAs CUMMETPUS, 3epKajibHasi CUMMETPU,
MMOBOPOT BOKPYT npsiMoid. [IpeoGpazoBanus nmogoous. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUAA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OpPMUPOBAHHOCTH I'PAKIAHCKON MO3UIIMUA O00YJArOMIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO 4JIEHA
poccuiickoro oOIIecTBa, MPEACTaBICHHE O MaTeMaTUYECKMX OCHOBaxX (DYHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBJEHHH, TNpoueayp TIpakIaHCKOTo oOmiecTBa (BBIOOPHI, ONPOCHl M JPYroe), yMeHHe
B3aMMO/IEHCTBOBATh C COLMAIIBHBIMUA MHCTUTYTAMU B COOTBETCTBUH € MX (GYHKIUSAMHU U Ha3HAUCHUEM;

2) naTpuoOTHYeCKOe BOCIIMTAHHUE:

C(OPMHUPOBAHHOCTh POCCUHCKOM TIpakJaHCKOH MJIEHTUYHOCTH, YBaXEHHUS K NPOIIJIOMY U
HACTOSIILEMY POCCUHCKON MAaTEMAaTHKH, LIEHHOCTHOE OTHOILIEHNE K JJOCTH)KEHHUSIM POCCUHCKUX MaTEMAaTHKOB
U POCCUICKON MaTeMaTUYeCKON IIKOJIbI, UCIIOJIb30BAHUE ITUX JIOCTH)KEHUH B APYTUX HAyKaxX, TEXHOJIOTUX,
cdepax IKOHOMHUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HAHME JYXOBHBIX LIEHHOCTEH pOCCHIICKOrOo Hapojaa, CPOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMs, ITUYECKOTO MOBEAEHHUS, CBA3aHHOIO C IMPAKTUYECKMM IPUMEHEHHEM JOCTHKEHUN HayKH U
JeATeNbHOCTBIO YUEHOT0, 0CO3HAHME JINYHOTO BKJIAJa B IOCTPOCHHE YCTOWYMBOTO OyIyIIEero;

4) 3cTeTHYeCKOe BOCIIUTAHHE:



ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUYAsi SCTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN, OOBEKTOB,
3a/1ay, peHIeHUuM, pacCyKICHUM, BOCHPUMMUYMBOCTh K MAaTEMAaTHYECKHMM AacleKTaM pa3ju4yHbIX BHJIOB
HCKYCCTBA;

5) ¢pusnueckoe BocniuTanue:

cOPMHUPOBAHHOCTh YMEHHSI TPHUMCHITh MAaTEeMAaTUYCCKUE 3HAHHWS B HMHTEpPECaxX 3/J0pPOBOTO U
Oe3omacHOTO OOpa3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pPOBOE MHTAHHE,
cOaaHCHPOBAHHBIA PEXKHUM 3aHITHA W OTIbIXa, pEryisipHas (U3HYECKas aKTUBHOCTH), (u3mdeckoe
COBEPILICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOMN JESATEIHHOCTHIO;

6) TpynoBoe BocnuTaHME:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH TPYAOJIOOHs, HWHTEpPEC K pa3IuyHbIM cdepam
npoheCcCHOHANBHOM JAESITEIIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHUE COBEpIIATh
OCO3HAHHBIN BBIOOP OyaymIel MPoPecCuu U peaTn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE IJIaHbI, TOTOBHOCTH
U CIOCOOHOCTh K MaTE€MaTUYeCKOMY OOpa30BaHMIO U CaMOOOpPA30BaHUIO HA MPOTHKEHUU BCEH KU3HH,
TOTOBHOCTH K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUIECKUX 3a7]a4 MAaTEMaTHYE€CKOM HAMPaBJICHHOCTH;

7) 3K0JI0THYecKoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh SKOJOTUYECKOW KYJIbTYPhl, MMOHUMAHWUE BIUSHUSA COIMAITHHO-IKOHOMHYECKHUX
MPOIIECCOB HA COCTOSIHME TPUPOJHONW W COIMAIBHOM Cpebl, OCO3HaHWE TJI00aTBHOTO XapakTepa
AKOJIOTUYECKHUX MPOoOJIeM, OpUEHTAIMSI Ha MPUMEHEHHE MAaTEeMaTHYECKHX 3HAHUW JUIS pEIIeHHs 3a1ad B
00J1aCTH OKpYXKaIoleld Cpenapl, TUIAHUPOBAHHUE TOCTYNMKOB M OIEHKH MX BO3MOJKHBIX TOCIEACTBHI IS
OKpYKarolenl Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
0OLIECTBEHHON MPAaKTUKH, MOHUMAaHUE MAaTeMAaTUYeCKOM HayKH Kak c(epbl YelIOBEYECKOUW NesTeNbHOCTH,
9TanoB €€ pa3BUTHUA U 3HAUMMOCTH JI Pa3BUTHUS LUBUIM3AIMHU, OBJIAJCHHE SI3BIKOM MaTeMaTUKU U
MaTeMaTH4eCKOH KyJIbTYpOW Kak CpPEICTBOM IO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO H
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble JJornueckue neiicTBus:

BBISIBIISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE TPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHUI MEXKIy MOHATHUSAMH, (POPMYIUpPOBATh OINpENeiIeHHs MOHATHI, YCTaHABIMBATh CYIIECTBEHHbBIN
MPU3HAK KJacCU(DUKAIIMK, OCHOBAHUS I 0000IICHUS U CPAaBHEHUS, KPUTESPHH MPOBOJUMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATEH CYXKICHHS: YTBEPAUTEIbHBIE U OTPUIATEIbHBIE,
€IMHUYHbBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IMPOTHBOpPEYHs B (akTax, JaHHBIX,
HaOMOJICHUSAX U YTBEPKACHUSX, MPEAiaraTh KPUTEPUH IS BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JenaTh BBIBOABI C  HCIOJB30BAaHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W  HMHAYKTUBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIFOUEHHUI 10 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTENbCTBA MAaTeMAaTUUYECKUX YTBEPXKAEHUH (MpsiMble W OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTALUIO, MPUBOAUTH MPUMEPHI M KOHTPIPHUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE CYXICHHS U BHIBOIBL;

BBIOMpATH CHIOCO0 pelieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BAPHAHTOB PEIIEHUs, BRIOUPATh
HauOoJee MOAXOAAIIUN C YUETOM CAaMOCTOSTEIHHO BBIACTIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarTebCcKHe JeHCTBHUA:

WCIOJIb30BaTh BOMPOCHI KaK MCCIIEeI0BATEIbCKUN UHCTPYMEHT MO3HAHUSA, (POPMYIHPOBATH BOMPOCHI,
¢buKcupyomue nTpoTUBOpPeYre, MpolieMy, YCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpPMHUpPOBATh THUIOTE3Y,
apryMEHTHPOBATh CBOIO ITO3UIMIO, MHEHHUE,



IIPOBOJUTH CaMOCTOSITENbHO CIUIAHUPOBAHHBIM AKCHEPUMEHT, HCCIEAOBAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTE MaTeMaTu4eckoro OObEKTa, SBICHUS, TIPOIECCa, BBISIBICHHIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCAMH;

CaMOCTOSITENIBHO  (hOpMyIUpPOBaTh OOOOIICHUS ¥ BBIBOABI IO pE3yiabTaTaM IMPOBEIAEHHOTO
HAOJIOIEHUS, HWCCIIEOBAHUS, OIICHWBATh JIOCTOBEPHOCTh TIOJYYEHHBIX pPE3YyJIbTaTOB, BBHIBOJAOB U
0000IIeHHI;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IpOIIECCa, a TAKKE BBIJBUrATh IPENIOJOXKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIISITh JCPUIMTHI WH(OPMAIINHU, JAHHBIX, HEOOXOJUMBIX JJIi OTBETA HA BOMPOC W JUISl PEIICHUS
3a/1auu;

BbIOMpATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMUYHBIX TUIIOB, aHAJIU3UPOBATH, CUCTEMATU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMALIMIO Pa3INYHbIX BUJIOB U (hOPM NpeACcTaBICHUS;

CTPYKTYpUpOBaTh HUHGOpPMAIUIO, MPEACTaBIATh €€ B pasdu4HbIX (OpMax, HWILIIOCTPUPOBATH
rpaduuecku;

OIIEHUBATh HAAEKHOCTh HH(POPMALIMU IO CAMOCTOSITENIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.
KoMMyHHKaTHUBHBbIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUS

Oo0uienne:

BOCIIPUHUMATH U (POPMYIUPOBATH CYXKICHUSI B COOTBETCTBUH C YCIOBUSAMH U LIETISIMU OOIIEHHUS, SICHO,
TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHhbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 110
XOJTy pelleHus 3ajaui, KOMMEHTHPOBATh MOJTYYEHHBIN Pe3yibTarT;

B X0/ic OOCYXXJICHHUSI 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI, IPOOJIEMBI, perraeMoi
3aJlauM, BHICKA3bIBATh WJICH, HALIEJICHHbBIE HA MIOMCK PEIICHUS, CONIOCTABISATh CBOU CYKICHHS C CYKICHUIMHU
JIPYrUX YYacTHUKOB Juaiiora, oOHapyKHWBaTh pa3jMyude M CXOJICTBO IO3MLUN, B KOPPEKTHOU ¢opme
(dbopMynTUpOBaTh pa3HOTIIACHS, CBOM BO3PAXKEHUS;

MPEICTaBIATh  pe3yibTaThl  PELIEHUS  3aJaud, OKCIEPUMEHTa, UCCIEJOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIGHHS C Y4YETOM 3a7ad Mpe3eHTallMl U O0coOeHHOCTel
ayJUTOPUH.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanms:

COCTaBJIATh IUIaH, AJITOPUTM pEUICHUs 3a/1ayH, BHIOMpATh CHOCO0 pelIeHus: ¢ Y4€TOM HMEIOUIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATh BApUAHTHI PEIICHUU C
y4€TOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIaJIETh HAaBBIKAMU TO3HABATENbHON pedIeKCHH KaK OCO3HAHUSA COBEpLIAEMbIX JCHCTBUI W
MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAJETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoiiecca
U pe3ysibTara pelieHus MaTeMaTUYeCKOM 3a/1auH;

NpEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPU PEIICHUU 33Ja4l, BHOCUTh KOPPEKTHUBHI B
NesITeNHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAJCHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa IENU M YCIOBHUSIM, OOBSICHATH MPUYMHBI JOCTHIKCHHS WU
HEJOCTHKEHHSI Pe3yIbTaTOB JAEATEIHbHOCTH, HAXOUTh OIINOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJIbHOCTD:

MOHUMATh U WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOW W WHIAMBUAYAJILHON pabOTHI MPU PEIICHUH
y4eOHBIX 3a/ad, NMPUHUMATh IeJh COBMECTHOW AEATEIbHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOMU
paboThl, pacipeaessTh BUAbI paboT, JOrOBapUBaThCs, 0OCYKIATh MPOLIECC U Pe3ysIbTaT paboThl, 00001IIaTh
MHEHHS HECKOJIbKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX GopMax paboTsl (00CYXIeHHs, 0OOMEH MHEHHH, «MO3TOBbI€ LITYPMBI» U
WHBIC), BBIMIOJIHATH CBOIO YacTh PabOTHl M KOOPIUHUPOBATH CBOU JICHCTBUS C APYTUMHU YJI€HAMH KOMAaH]IBI,



OIICHUBATh KaYECTBO CBOETO BKJIAJ[a B OOIIMN MPOJYKT IO KPUTEPHUSIM, C(HOPMYIUPOBAHHBIM YIaCTHUKAMH
B3aUMO/IENUCTBUSL.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOydyaronmuiicss HAy9uTCs:

CBOOOJTHO OIEpPHUPOBAaTh OCHOBHBIMH TMOHSTHUSMH CTEPEOMETPHHM TPU pPEIIeHHH 33dad u
MIPOBEICHUN MaTEMATUIECKUX PACCYKICHUM;

MPUMEHSTH aKCHOMBI CTEPEOMETPHH U CIICICTBUS M3 HUX MPHU PEIICHIH T€OMETPUIECKUX 3a]1ay;
KJaccu(UIMPOBaTh B3aWMHOE pACHOJOKEHHE TMPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

cBOOOJTHO OTIEPHPOBATH TMOHATHIMH, CBSI3aHHBIMH C YIJIAMH B TIPOCTPAHCTBE: MEXIY MPSIMBIMH B
MPOCTPAHCTBE, MEXKIY MPSIMOMN U MJIOCKOCTHIO;

cBOOOJTHO OTIEPHPOBATH TIOHSATHIMH, CBSI3aHHBIMH C MHOTOT DaHHUKAMH;

cBOOOJTHO pacrio3HaBaTh OCHOBHBIE BUBI MHOTOTPAaHHUKOB (TIpU3Ma, MHpaMHIA, TPSIMOYTOJIbHBINA
napajuiesenumnes, Kyo);

KJIaccu(pUIMPOBATh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHHUS TS KacCHU(DUKAIIHH;

CBOOOJTHO OTIEPHPOBATH TIOHSATHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPaHHHKOB TUIOCKOCTBIO;
BBITIOJTHATE TapaJJIeNIbHOE, IIEHTPAITBHOE W OPTOTOHAIEHOE IPOSKTHPOBAaHNE (PHUTYpP Ha TUIOCKOCTH,
BBITIOJIHATH M300paskeHus (Uryp Ha IIOCKOCTH;

CTPOHTH CEYCHHS] MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBITIOJIHSITH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIYHCIIATH IJIOLIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUpamMuia), FTeOMETPUUECKUX Tell
¢ mpuMeHeHueM (HopMyiT;

CBOOOJHO OINEpPUPOBATH MOHATHSIMH: CUMMETPHsSI B MPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTH
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUN (PUTYPHI;

CBOOOJHO OINEpUPOBATh MOHATUSAMHU, COOTBETCTBYIOUIMMHU BEKTOpaM U KOOpIHHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HAJl BEKTOPAMU;

pelaTh 3a/1a4 Ha J0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOIIEHUHN U HaXO0K/IEHUE T€OMETPUUECKUX
BEJIMYMH, NMPUMEHSSI U3BECTHBIE METObI MPH PEUICHHH MAaTeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U
BBICOKOTO YPOBHSI CII0)KHOCTH;

MPUMEHSTHh MPOCTEUIINE MPOrpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMbI
IIPH PEIICHUU CTEPEOMETPUUECKIX 3a/1a4;

U3BJIEKaTh, MPEOOpPa3OBbIBATh U HUHTEPIPETUPOBATh HWH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMeTpPHUECKUX QUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX;

MIPUMEHSTH MMOTYYeHHbIE 3HAHUS Ha MPAKTHUKE: CPAaBHUBATH U aHAIM3UPOBATh PealbHbIE CUTYaIIlUH,
NPUMEHSITh  W3YUYCHHbIE TOHSATHS B  MpOllecCe  TMOUCKAa  pEeHIeHHs  MaTeMaTH4eCKH
chopMynupOBaHHON TPOOIEMBI, MOJEIHPOBATh pEATbHBIE CHUTYAIlMH Ha S3bIKE T€OMETPHH,
UCCIIeIOBaTh TOCTPOCHHBIE MOJIENH C HCIHOJb30BAHUEM TIE€OMETPUUYECKMX MOHATHH M Teopew,
amnmapara anreOpsl, pelmarh NpakTUYecKhe 3a7ayu, CBS3aHHbIE C HAXOXKJICHHEM reOMETPUYECKHUX
BEITUYHH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH KakK COCTAaBHOW dacTh
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHI.

K koniy 11 kinacca oOyyaromuiicss HAyduTCA:

CBOOOJHO OMEpUPOBATh TMOHATHUSMHU, CBS3aHHBIMH C [WIMHIPUYECKON, KOHHUYECKOU W
chepruuecKoil MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI TIOTYYCHHUS;



OTIEPHPOBATH TOHATHUSAMHM, CBS3aHHBIMU C TEJAMU BpallCHHUS: LWIMHIPOM, KOHYCOM, cdepoil u
1apom;

pacro3HaBaTh Teja BpalleHus (IHUIMHIP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI MOJTY4YEeHUS
TEJ BpallCHNUS;

KJIaccu(UIIMPOBATh B3aUMHOE PACIIONIOKEHHE Cephl U TIIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOIPAHHUKOB W Tl BpallleHUs, O00bEMBI W IUIOLIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALICHHS, TEOMETPUUYECKHX TEJ C TPUMEHEHHEM (OPMYIT;
CBOOOJTHO OMNEPUPOBATh MOHATHSAMH, CBS3aHHBIMM C KOMOMHAIMAMHU TN BpaIlICHUS U
MHOTOT'PaHHUKOB: MHOTOTPAHHHUK, BIIMCAaHHBIM B cepy M ommcaHHBIA OKOJO cdephl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIN TEJIO BPaLCHUS;

BBIYMCIISATH COOTHOUICHUSI MEXAY TUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMU 1O JOOHBIX TE;
n300paxaTb H3ydaeMble (DUTYPBLBBINOJHITH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUSI TEJ BPALLECHHUS;
U3BJIEKaTh, WHTEPIPETUPOBATh U NpeoOpa3oBbIBaTh HH(MOPMALKIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTypax, MPEeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOJHO OTEpUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpalMy HaJl BEKTOpaMu;

3aJ1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM cUCTEME KOOPAMHAT;

pelarh reoMeTpUYecKUe 3a/ladyd Ha BBIYMCIEHUE YIJIOB MEXIY MPSAMBIMH M IUIOCKOCTSMH,
BBIYHMCIIEHUE PACCTOSIHUA OT TOYKH /O IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a IIPU PELICHUH;

CBOOOJHO OMEPHUPOBATh MOHITHUAMH, CBSI3aHHBIMU C JBM)KEHHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBIDKCHU;

BBITIOJIHATh M300paK€HHsS MHOTOTPAHHUKOB M TeJ BpAILEHUS NpU NapalieIbHOM MepeHoce,
LEHTPAIBHON CHUMMETPHUM, 3€pKaJIbHOM CHUMMETPUH, TMPU TOBOPOTE BOKPYr MPSMOI,
npeoOpazoBaHus OI00MS;

CTPOUTH CEUYEHHMsS]I MHOTOTPAHHHKOB W TeJ BpAIICHUS: CEUYECHUS IWIMHApA (MapajUielibHO U
MEPIEeHIUKYIIPHO OCH), CEUYEHUsS KOHyca (MapajiesibHbleé OCHOBAaHHIO M MPOXOJSIIME dYepes
BEpIIHHY), CEUCHHUS 11apa;

UCIOJIb30BAaTh  METOJbl  TOCTPOEHHUS  CEUEHUI: METOJ  CJEJOB, METOJ  BHYTPEHHEro
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

JOKa3bIBaTh FTEOMETPHUYECKHUE YTBEPKACHUS,

MPUMEHSITh TeOMETpUYECKre (PaKThl IS PEHICHUsS CTEPEOMETPUUYECKUX 3a/ad, MPEeAnoIaraonux
HECKOJIbKO IIaroB PeIleHus], €CIIU YCIOBUS MPUMEHEHHUS 3a/IaHbl B SIBHOW U HEIBHOU (opMme;
pelaTh 3a/1a4 Ha J0Ka3aTelbCTBO MATEMATUYECKUX OTHOIICHUHN U HaXO0K/IEHUE T€OMETPHUUECKUX
BEJINYUH;

IIPUMEHATh IPOTPaMMHBIE CPEJCTBA U NIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEILICHUU
CTEpPEOMETPUYECKUX 3a]aY;

IMPUMEHATh TIOJYyYCHHbIE 3HAHMsS Ha IPAKTHKE: CPAaBHUBAaTh, AHAJIW3UPOBAThb M OLIEHHUBATH
peaJIbHbIE CUTYallUH, IPUMEHSTh W3YYEHHBIE MOHSATHS, TEOPEMBI, CBOMCTBA B IpOIECCE MOUCKA
peleHust MaTeMaTHYeCKH CPOPMYTUPOBAHHON MPOOIEMbI, MOAETHPOBATh pealbHbIEe CUTYalluu Ha
SA3BIKE T€OMETPHUH, HCCIIEN0BAaTh IOCTPOCHHBIE MOJIENHM C HCIHOJb30BAHHUEM TI'€OMETPUUECKUX
NOHATUH M TeopeM, ammapaTa aireOphl, pelarb MPaKTUYeCKUe 3aJlaud, CBS3aHHBIE C
HaX0XJAEHUEM T'€OMETPUUECKUX BEJINYMH;

UMETh TpEACTaBIeHUs 00 OCHOBHBIX JTalax pa3BUTHUS TI'€OMETPUM KaK COCTAaBHOW 4YacTu
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX | ITIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH IUKyYIAPHOCTD MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTudeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KpYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OcHOBHBIE NpaBHIIa U300paKEHNsT HA PUCYHKE
TUTOCKOCTH, TIapaJuIeNIbHBIX TPSMBIX (OTPE3KOB),
CepeMHBI OTpe3Ka

IlonATHA cTepeoMeTpUu: TOUKA, IIpsiMas,
IJIOCKOCTb, IpocTpaHcTBO. OCHOBHBIE IIpaBHIa
n300pakeHns Ha PUCYHKE IIOCKOCTH,
HapajuIeNbHBIX MPSIMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka

INonsaTHA: mepecekaromuecs MIOCKOCTH,
HepeceKaronyecs NpsiMasi U MIOCKOCTh;
MOJTYTIPOCTPAHCTBO

[NonsATHA: MEepeceKaromuecs MIOCKOCTH,
nepeceKaroIecs NpsMasi U IIOCKOCTE;
MIOJTYTIPOCTPAHCTBO

MHororpaHHHAKH, H300paKeHNE MPOCTEUIITIX
MPOCTPAHCTBEHHBIX (PUTYp, HECYLIECTBYIOLINX
00BEKTOB

MHororpaHHuKH, H300paKeHHE TPOCTEUITHX
MIPOCTPAHCTBEHHBIX (DPUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMBI CTEPEOMETPHUH U TIEPBBIE CICICTBUS 3
HHUX

AXCHOMBI CTEPEOMETPUHN U IIEPBBIC CICACTBUA U3
HUX

AXCHOMBI CTEPECOMETPHUHU U TIEPBBIC CIICACTBUS U3




Hux. CocoObl 3alaHuA MPAMBIX U IUTOCKOCTEH B

mpoctpadcTBe. OO03HAYCHUS TPSMBIX 1
MJIOCKOCTEH

10

N3obpakeHne ceueHni TUpaMuabl, Kyoa u
TIPU3MBI, KOTOpBIE ITPOXOJIAT Yepe3 ux péopa.
N3obpakeHne rnepeceueHunst moayIeHHbIX
miockocTell. PackpammBanue NOCTpOEHHBIX
CEUYCHUI pa3HBIMU IIBETAMHU

11

N3obpakeHne cedeHni NUpaMuabl, Kyoa u
TIPU3MBI, KOTOpBIE TPOXOJIAT Yepe3 ux peopa.
H300pakeHune nepecedeHust MomyIeHHbIX
IUIOCKOCTeN. PackpalmmBaHue OCTPOEHHBIX
CCUYEHHUH Pa3HbIMU LIBETAMU

12

N300paxxeHue cedeHnit MIpaMuzbl, Kyoa 1
MPU3MBI, KOTOpbIE IPOXOAT Yepe3 Ux peopa.
N306paxceHne nepeceyeHust HOMy4eHHbIX
IJI0CKOCTEN. PackpalmBanue nOCTpOEHHbIX
CEUCHUI Pa3HBIMU IBETAMU

13

N3o0pakeHne cedeHuit mupaMubl, Kyoa u
TIPU3MBI, KOTOpbIE IIPOXOIAT Yepe3 ux peopa.
N306paxkeHne nepeceyeHust HOMyIeHHBIX
IJI0CKOCTEN. PackpalmBanue NOCTpOEHHBIX
CEUYCHUI pa3HBIMU IIBETAMU

14

Merton cienoB A1 IOCTPOEHUSI CEUEeHUI

15

Meron cnenoB aist mocTpoeHus cedenunii. CBoHcTBa

NepeCeYEHUM MPSAMBIX U IUIOCKOCTEN

16

Meron crienoB st HocTpoeHus ceueHuii. CBOHCTBa

NEpPECEYEHUN MPSAMBIX U IUIOCKOCTEN

17

[ocTpoenune ceueHnii B mupamuze, Kydoe 1o Tpém
ToukaM Ha pé€bpax. CozaHne BEIHOCHBIX YepTeiKeit

¥ 3alIUCh 1IaroB IMOCTPOCHUA

18

[ocTpoenne ceuenuii B nupamuse, Kyoe mo Tpém
To4YKaM Ha péopax. Co3gaHue BBIHOCHBIX YepTexei

¥ 3alTUCh IaroB IMOCTPOCHUA




19

[ocTpoenue ceuenuii B nupamuse, Kyoe mo Tpém
ToukaM Ha p&opax. Co3gaHne BRIHOCHBIX YePTEKEH
Y 3aITUCh LIaroB MOCTPOEHUS

20

[ocTpoeHue ceuenuii B nupamue, Kyoe mo Tpém
ToukaM Ha p&opax. Co3gaHne BHIHOCHBIX YePTEKEH
Y 3aITUCh LIaroB MOCTPOEHUS

21

[ToBTOpenue manumerpuu: Teopema o
MIPOITOPIIMOHANBHBIX oTpe3kax. [Tomobue
TPEyroJbHUKOB

22

IToBTOpeHue mnanumerpuu: Teopema Menenasi.
PacueThl B ceueHUsIX Ha BBIHOCHBIX yepTeKax.
Hcropus pa3BuTHS IUIAHUMETPUU U CTEPEOMETPUH

23

KonTposbHas pabora "AKCHOMBI CTEpPEOMETPHUHU.
Ceuenus"

24

B3anmHoe pacrnonoxeHue nNpsiMbIX B IPOCTPAHCTBE.
CkpemuBaromuecs npsimble. [Ipu3Haku
CKpellBaouxcs NpsaMbIX. [lapaniensHele
MIpsSIMBIE B IPOCTPAHCTBE

25

Teopema o0 CylecTBOBaHUM U €ANHCTBEHHOCTH
NIPSAIMON NapalIENbHON TaHHOW MIPSIMOM,
MIPOXOAAIIeH uepe3 TOUKy NPOCTpaHCTBa U HE
JIeXallen Ha JaHHOW npsmoi. Jlemma o
TIepecedeHIHN MapauIeNIbHBIX IPSMBIX ITIOCKOCTBIO

26

[TapannensHOCTh TpeX MpsiMBIX. TeopeMma o TpEx
napajyiedbHBIX IpsAMBIX. Teopema o
CKPEIMBAIOINXCS TPSIMBIX

27

[NapannensHoe npoekTupoBanue. OCHOBHBIE
CBOIACTBA MapaJLICIIEHOIO TPOSKTHPOBAHHSI.
Nzobpakenne pa3HbIX GUTYP B MapayuIeTHHON
MPOSKIINHU

28

LenTpanbHas npoekuus. YToi ¢
COHANPABIEHHBIMU CTOPOHAMU. YTOJI MEXIY
TIPSIMBIMHU

29

33,[[3‘11/1 Ha 10Ka3aTCIbCTBO U UCCIICJOBAHHUC,




CBSI3aHHBIE C PACTIOIIOKEHHUEM TIPSAMBIX B
MPOCTPAHCTBE

30

[MoHsiTHs: MapauIeNbHOCTh MPSIMON M TUIOCKOCTH B
npocTpaHcTBe. [Ipu3Hak napaienbHOCTH IPsIMOi
1 wiockocTy. CBoiicTBa MapanaeabHOCTH IPAMON U
IUIOCKOCTH

31

reOMeTpI/I‘IeCKI/Ie 3aJa4y Ha BbIYUCIICHUE U
J0Ka3aTeJIbCTBO, CBA3aHHBIC C MapaJJICJIbHOCTbIO
IpAMBIX U IJTOCKOCTEH B IIPOCTPAaHCTBE

32

INocTpoenue cedeHus, MPOXOIAIETO YePE3 JAHHYIO
IPSAMYIO Ha 4epTekKe U MapaieIbHOr0 APYTron
npsaMoit. Pacuér oTHomeHun

33

[TapannensHas MPOEKIHs, IPUMEHEHUE IS
HIOCTPOEHHMS CeUeHUH KyOa 1 Iapasulenenunesa.
CaoiicTBa napauleNenunesa u Npu3Mbl

34

[TapannensHble mockocty. Ilpuznaku
MapajsieIbHOCTH ABYX IJIOCKOCTEH

35

Teopema o mapanIensHOCTH U €TUHCTBEHHOCTH
IUIOCKOCTH, TIPOXOAAIICH Yepe3 TOUKY, He
MIPUHAAIISKAIIYIO TaHHOH IJIOCKOCTU U CIEICTBUS
U3 Heé

36

CaoiicTBa mapauIeNbHBIX INIOCKOCTEN: 0
MapasIeTbHOCTH MPSIMBIX TIEPECEUCHNUS TIPH
NIEPECEUEHNH IBYX MapajuIeIbHbIX MIIOCKOCTEH
TpeThEM

37

CBolicTBa MIapaUIENbHBIX TIOCKOCTEH: 00 OTpe3Kax
MapayIeTbHBIX NPSAMBIX, 3aKIIOYEHHBIX MEXTY
MapayIeTbHBIMU IUIOCKOCTSIMH; O TIEPECECUCHUN
TIPSAMOH € ABYMS IapauIeIbHBIMH INTOCKOCTAMH

38

[loBTopenue: Teopema [Tudaropa Ha mIOCKOCTH

39

IToBTOpEHUE: TPUTOHOMETPHS NPIMOYTOJILHOIO
TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOIIBHOT'O




napaurejICnuIicia

Brranciienuie yH OTPE3KOB B KyOe U

4l MIPAMOYTOJIBHOM NapajulelleNuIee 1
[epnenanKyIsIpHOCTH NPSMOH U TFIOCKOCTH.

42 [Tpu3Hak neprneHAuKyISAPHOCTH IPSIMOI 1 1
IUIOCKOCTH
[epnenanKyasIpHOCTH NPSMO¥ U TFIOCKOCTH.

43 [Ipu3Hak nepneHAnKYISAPHOCTH IPSIMOHA U 1
IUIOCKOCTH
Teopema 0 CyI1eCTBOBAHUYU U €AUHCTBEHHOCTH

44 TIPSAMOH, TIPOXO/AIEH Yepe3 TOUKY MPOCTPAHCTBA U 1
HEPIEHUKYISIPHOH K TNIOCKOCTH

45 IInockoctu u NEPHNEHAUKYISAPHBIC UM ITPSAMBIC B 1
MHOTI'OIrpaHHHUKax

46 [Inockocty 1 nepreHIUKYISIpHbIE UM MPSMBIE B 1
MHOTOIrpaHHHKaX

47 IIepnennukynsp u HakinoHHas. Iloctpoenue 1
MEPIEHANKYJIISIPa U3 TOUYKH Ha MPSMYIO

48 IIepnennukynsp n HakioHHas. [loctpoenue 1
MIEPIIEHANKYJIISIpa U3 TOUYKH Ha MPAMYIO

49 Teopema o Tpéx mepreHIUKYIApax (MpsaMas u 1
oOpaTHast)

50 Teopema o Tpéx mepreHIUKYIApax (mpsaMas u 1
oOpaTHast)

51 YTron MexIy CKpEIUBAIOMIMUCS HPIMBIMU 1

52 Iouck nepneHANKYIAPHBIX MPAMBIX C TIOMOIIBIO 1
TIePIEHANKYISIPHBIX TIOCKOCTEH

53 OpTOroHanbHOE MPOEKTUPOBAHHE 1

54 [octpoenne ceuennii kyda, TPU3MBL, IPABIIIEHON 1
MTUPaMHIBI ¢ TIOMOIIBIO OPTOT OHATEHOH MPOESKINHT

55 [MocTpoenne ceuennii Kyoa, IPU3MBI, TPABUIEHON 1

nupaMu/ibl ¢ TOMOLIBIO OpTOFOHaJ'IBHOﬁ TMIPOCKINH




CI/IMMC’I‘pI/Iﬂ B ITPOCTPAHCTBE OTHOCUTCIIbHO

56 miockocTH. [Tnockoctu cumMmeTpuil B
MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHAnKYISAPHOCTH IPSIMOHA 1
IUIOCKOCTH KaK CIIEICTBUE CUMMETPHUU

58 [IpaBunpHBIE MHOTOrpaHHUKH. Pacuér paccroaHuit
OT TOYKH JI0 TNTOCKOCTH

59 [IpaBunpHBIE MHOTOTpaHHUKH. PacuéTr paccrosHuit
OT TOYKH JI0 INTOCKOCTH

60 CrnocoOBI OMmyCTUTh MEPIIEHIUKYISPBI: CHMMETpUS,
C/IBUT TOYKH IO MapajiebHOM NpsMoit

61 CaBur no HemapajuleIbHOW NPAMON, U3MEHEHHE
paccTossHAN

62 KonTposbHas padora "B3anMHoe pacronoxenne
MIPSIMBIX U TJIOCKOCTEH B mpocTpaHcTBe"
IToBTOpEHHE: yroyn MeKAY NPSMBIMHU Ha IJIOCKOCTH,

63 TPUrOHOMETPHS B IPOM3BOIBLHOM TPEYTOJIBHHUKE,
TeopeMa KOCHHYCOB

64 IToBTOpEHHE: Yyroyn MeXay CKpEIBAIOIIUMUCS
MIPSIMBIMH B IPOCTPAHCTBE

65 I'eomerpuueckre METOBI BEIYUCIECHHS yIila MEXIY
MIPSAMBIMU B MHOTOIpaHHUKaX

66 JByrpanssiii yroa. CBOWCTBO TMHEHHBIX YITIOB
JBYTPAHHOTO yIJIa

67 [eprienaukysipablie miockoctu. CBOHCTBA
B3aMMHO IIEPIEHANKYIISIPHBIX INIOCKOCTEN
IIpu3Hak nepneHIuKyIIpHOCTH IIOCKOCTEH;

68 TeopeMa O TIPSMOit epeceIeH s IBYX MIOCKOCTEN
TIEPIIEHANKYISIPHBIX TPEThEH TIOCKOCTH
[IpsiMOyTrONBHBIN TapaUIeIenuIIe ], Kyo;

69 M3MEpEeHNs, CBOHCTBA MPSIMOYTOJIBHOTO
napaiesnenuneia

70 Teopema 0 AuaroHany NPSIMOYTOIBHOTO




napaurejenuIicia u CJICACTBUC U3 HeE

CTCpeOMe’I‘pI/I"IeCKI/Ie 1 NIPUKJIAJHBIC 3a1a4U,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHHEM TPSIMBIX
1 TIOCKOCTH
[ToBTOpEHUE: CKpEIUBAIOLIHECS MTPSIMBIE,

72 napaie’bHbIe IIOCKOCTH B CTAHAAPTHBIX
MHOTOTpaHHHUKAX
[Tapa mapansenpHbIX MIIOCKOCTEH Ha

73 CKpEIUBAIOUIUXCS PSMBIX, PACCTOSIHUE MEXTY
CKPEIIMBAIOLIMMHUCS TPSIMBIMH B TIPOCTBIX
CUTyalusIX

74 PaccTostHME OT TOYKH J10 TUIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM 710 TIIOCKOCTH
Brruncnenre pacCTOSHUM MEXITy

75 CKPELIMBAOIMMHCS TPAMBIMH C TIOMOILBIO
MEPIEHANKYIISIPHOH IUIOCKOCTH
TpéXrpaHHbIil yroJ, HEpaBeHCTBA ISl TPEXTPAHHBIX

76 yrioB. Teopema [Tugaropa, TEOpeMbl KOCHHYCOB U
CHUHYCOB AJIsl TPEXTPAHHOIO yriia

77 OneMeHTHI cheprIecKoil TeOMETPHUH:
re0/Ie3NUECKUE JINHUH Ha 3eMIIe

78 KontponbHas paGora "Vriisl u paccrosaus’”

79 CucremaTtu3zanys 3HaHUH "MHOTOrpaHHUK U €r0
JJIEMEHTHI"

30 IIupamuaa. Bunel nupamua. IpaBunsHas
npamMuia

81 IIpuzma. IIpsimast © HAKJIOHHAS! IPU3MBIL.
IIpaBunbHas npuzma

82 IIpsmoii napannenenumnen, NpsiMOYr OJIbHbII
mapajuiesenune]], Kyo

83 Bermykiisie MHOTOrpanHukd. Teopema Diinepa

84 Bermykisie MHOTOrpanHukd. Teopema Diinepa.

HpaBI/IJ'IBHBIe 1 IOTYIPAaBUIBHBIE MHOT' OT'PAaHHUKHA




85 Konrponsnas pabora "MuororpanHuku” 1
86 [ToHsTHE BEKTOPA HA IIIOCKOCTH M B MPOCTPAHCTBE 1
87 CyMMa BEKTOPOB 1
88 Pa3HOCT BEKTOPOB 1
89 IMpaBuiio napauenenunena 1
90 YMHOXEHHE BEKTOPa Ha YHCIIO 1
91 Pasnosxenne BEKTOPa 10 6azucy TpEX BEKTOPOB, He 1
JIeXKAITUX B OIHOM TITOCKOCTH
92 CkasspHOe TIPON3BEICHNE 1
93 BehrumcrieHne yria Mexay BEeKTOpaMH B 1
TIPOCTPAHCTBE
94 Tpocreiiiye 3aauu ¢ BEKTOPAMU 1
95 Tpocreiiinye 3a1a4n C BEKTOPAMH 1
96 IIpocreifiye 3a1a4u ¢ BEKTOPAMU 1
97 Tpocreiiinye 3a1a4n C BEKTOPAMH 1
98 OG6oO6IIIeHNE U CHCTEMATH3AINS 3SHAHUI 1
99 O0001IeHNE U CHUCTEMAaTH3AIH 3HAHU 1
100 WUToroBas KOHTpOIbHAs paboTa 1
101 HWrorosast KOHTpONbHAs pabora 1
102 OG6o06IIeHNE U CHCTEMATH3AINS SHAHMUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 [ToBTOpenue Tems! "KoopauHatel BeKTOpa Ha 1

MJIOCKOCTH U B MPOCTpaHCTBE"
2 IToBTOpeHue TeMbl "CrasipHOE IPOU3BEICHUE 1

BEKTOpOB"
3 IToBTOpeHue TeMbl "BrruncieHne yria Mexmay 1

BEKTOpaMH B IIpocTpaHcTBe"
4 IToBTOpeHue TeMbI Y paBHEHHE NPSIMOIA, 1

MIPOXOAAIIeH Yepe3 ABe TOUKU"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJllb, ypaBHEHHE 1

IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, ypaBHEHHE 1

IUIOCKOCTH B OTpe3Kax

€KTOPHOE IIPOU3BEICHNE

7 Bekrop p 1
8 JIunHeiiHble HEpAaBEHCTBA, TUHENHOE 1

IIPOrpaMMHpPOBAHUE
9 JIuHeiiHbIE HEpAaBEHCTBA, JTUHENHOE 1

MIPOrpaMMHPOBAHHUE
10 AHanUTHYECKHE METOABI pacuyéTa yriia Mexmy 1

MIPSAMBIMU B MHOTOTpaHHUKaX
1 AHanUTHYECKHE METOABI pacuéra yriia Mexmy 1

TUTOCKOCTSIMHM B MHOTOTPaHHHKAX
12 @dopmyra paccTOSHHUSA OT TOYKH [0 TFIOCKOCTH B 1

KOOpJMHATAX
13 Haxoxnenne paccTosHIHN OT TOYKH 0 TNIOCKOCTH 1

B KyOe




HaXO)KI[eHI/Ie paCCTOHHI/Iﬁ OT TOYKH JO IINTOCKOCTHU

14 B NIPaBWJIHHOW MTUPAMUJIC

15 KontpomnpHas padora "AHamuTHdeckas
reomeTpus”

16 CedeHuss MHOTOTPaHHUKOB: CTaHIAPTHBIC
MHOTOTPaHHUKH

17 CeueHysi MHOTOTPAHHUKOB: METOJ CIIEN0B

18 CedeHus] MHOTOTPaHHUKOB: CTaHIAPTHBIC
IUIOCKOCTH, MEPECCUCHUS MPSAMBIX U TUIOCKOCTEH

19 HapaJ'IJ'ICJ'ILHLIC HpﬂMbIe " IIJIOCKOCTH:
napasuie/IbHbIC CEUCHUS

20 [MapasensHble MPSMBIC ¥ IIOCKOCTH: PacuéT
OTHOIIIECHUI

21 [NapamnnenbHble MPSIMbIE U TNIOCKOCTH: YTIIbI
MEX/y CKPEUIMBAIOIIUMHUCS TIPSIMBIMU
[NepnenaAuKynsIpHBIE MPSIMBIC U TIOCKOCTH:

22 CTaH/apTHBIC Apbl EPIICHIUKYIISIPHBIX
IUIOCKOCTEH U MPSIMBIX, CAMMETPHU
MHOTOTPaHHHUKOB

23 [NepnienaAuKyIsIpHBIE IPSIMBIE M TUIOCKOCTH:
TeopeMa O TpeX HEePIeHIUKYIIpax

24 [epnenaAuKyIsIpHBIE MIPSIMBIE M TUIOCKOCTH:
BBIYUCIICHHS JJIMH B MHOTOTPaHHHKAX

o5 [ToBTOpEHUe: MIONIA 1 MHOTOYTOJIbHUKOB,
(dbopMynbl TS TUIONIAIeH, COOOpaXkeHust Mox00us

26 [ToBTOpEHUe: MIONIA 1 MHOTOYTOJIbHUKOB,
(hopMyITBI IS TDIOMAeH, COO0paxKeHUsT TOT00HS

27 [ToBTOpEHUE: TIONIAM MHOTOYTOJIbHUKOB,
(hopMyITBI IS TDIOMAeH, COO0paxKeHUsT TOT00HS
IInomaau ceueHnii MHOrOrpaHHUKOB: TUIOMIAIN

28 MOBEPXHOCTEH, pa3pe3anus Ha 4acTH,
CO00paXKeHHs TOTOOHS

29 [Tnomany cedeHnit MHOTOTPaHHUKOB: TITOMIAH




MOBEPXHOCTEH, pa3pe3aHus Ha YacCTH,
CO00paKeHHS TOAO0US

Konrponsnas pabora "[loBTopeHue:

30 MHOTOTpaHHUKH, CEYEHUS] MHOT'OTDPAHHHKOB"

31 O0béM Tena. O0beM MPSIMOYTOIIEHOTO
napaJiesenunena

32 3amaun 00 ynBoeHHMH Ky0a, 0 KBajapaType Kyda; o
TPUCEKLIMH yTiia

33 CrepeomeTpuuecKre 3a1a4H, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOIO MapajuIeNienuIe a

34 HpI/IKJ'IaJIHbIe 3aa4u, CBA3aHHBIC C BBIYUCIICHUCM
00bEMa NPSIMOYTrOJILHOTO MapaJliesenuiesia

35 OO0OBEM TIPSAMOI PU3MBI

36 CrepeomeTpuuecKkye 3a1a4t, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB MPSIMO ITPU3MBI

37 [puknaaHeie 3a1a4n, CBI3aHHBIE C 00BEMOM
MIPSAMOU ITPU3MBIL
Brruncnenne 005EMOB Tel C TOMOIIBIO

38 onpeienéHHOro unrerpana. OGbEM HAKIOHHOM
TIPU3MBI

39 Brruncnenne 005EMOB Tel C TOMOIIBIO
omnpenenéuHoro uaTerpana. O0pEM MupaMuIbI

40 ®opmyna o6béMa mupamusl. OTHOIIEHUE
00BEMOB ITUPaMHUJL C OOLIUM YIIIOM

a1 ®dopmyna o6béMa mupamuasl. OTHOIIEHUE
00BEMOB ITUPaMHUJL C OOLIUM YIIIOM

42 CrepeomeTpuyecKre 3a1a4H, CBA3aHHBIE C
00bEMaMU HAKIIOHHOH TIPU3MBI

43 CrepeomeTpuyuecKre 3a1a4H, CBI3aHHBIE C
00BpEMaMU THPaAMHUIBI

a4 [puxnagaeie 3amaun o Teme "OO0BEMBI Tem",

CBSI3aHHBIE ¢ 00BEMOM HAKJIOHHOM MIPU3MBbI




[puknagaeie 3amaun o Teme "OO0BEMBI Tem",

45 CBSI3aHHBIE C 00BEMOM MUPAMUIBI

16 IIpumenenne 066EMOB. BeIUKCIeHNE PACCTOSHUS
710 TIFIOCKOCTH

47 KonTponsHas pabora "O6bEM MHOrOrpaHHHKA"

48 LlunuspruuecKas OBEPXHOCTh, 00Pa3yIOLIUe
HUIHHAPHYECKOH TOBEPXHOCTH

49 Hununnp. [psamoit kpyrosoit nuinuuap. [lnomans
HOBEPXHOCTH LIMIHHAPA

50 KoHnueckas MOBEPXHOCTh, 00pa3yroLIie
KOHMYECKOi noBepxHocTh. Konyc

51 CeueHue KOHyca IIOCKOCThIO, MapajuIeNbHON
TOCKOCTH OCHOBAaHHS

52 Yceuéunblii konyc. M300pakeHrue KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomans 6OKOBOI MOBEPXHOCTH U TTOIHOMN
HOBEPXHOCTH KOHYCA

54 [Tnomans 6OKOBOI MOBEPXHOCTH U MOIHOMN
HOBEPXHOCTH KOHYCA
CrepeoMeTpHYECKUE 3a1a91 Ha JI0KA3aTeNbCTBO U

55 BBIYKCJIEHHE, IOCTPOEHUEM CEYEHUH IMIMH/IPA,
KOHyca
CrepeoMeTpHYECKUE 3a1a91 Ha J0KA3aTeNbCTBO U

56 BBIYKCJIEHHE, IOCTPOCHIEM CEYEHUH IAINH/IPA,
KOHyca

57 IpuKIagHbIE 3aa4H, CBA3aHHBIE C IAIMHIPOM

58 TIpuKnaaHble 33241, CBA3AHHbIE C LUIHHIPOM

59 Coepa n map
Tlepeceuenue chepsl U apa ¢ MIOCKOCTHIO.

60 Kacanue mapa 1 cepbl MI0CKOCTbI0. Bun u
n300pakeHne mapa

61 Tepeceuenue cephl U Mapa ¢ MWIOCKOCTHIO.




Kacanue mapa u cdepsl miockocTero. Bun u
n300pakeHne mapa

62 YpaBuenue cdepsl. [Tnomanb chepsl u e€ gactei 1

63 Cummerpus chepsl U mapa
CrepeoMeTpuuecKie 3a1a4d Ha JJOKAa3aTENbCTBO U

64 BBIYHMCIICHHE, CBsI3aHHbBIE CO chepoit U mapom, 1
MOCTPOCHHEM UX CEUCHH Il MITOCKOCTHIO
CrepeoMeTpuuecKie 3a1a4u Ha JJOKAa3aTENbCTBO U

65 BBIYHKCIICHHE, CBSI3aHHBIE CO chepoi u mapom, 1
MOCTPOCHHUEM UX CEUCHHI TIIOCKOCTHIO

66 [MpukiaaHbIe 3aa4H, CBsI3aHHBIE CO chepoit u 1
mapom
[ToBTOpEHHE: OKPYKHOCTh Ha MIOCKOCTH,

67 BBIYMCIIEHHS B OKPY)KHOCTH, CTAH/IAPTHBIE 1
noxoous

68 PaznuyHple KOMOWHALIUK TEJ BPAILCHUS U 1
MHOTOIPaHHUKOB

69 3anauu no Teme "Tena 1 MOBEPXHOCTH BparieHus" 1

70 3amaun o TeMe "Tena v OBEPXHOCTH BpaIleHus" 1

71 KonrponbHas pabora "Tesna u moBepXHOCTH 1
BparmeHus"

72 O0béM tnHapa. Teopema 06 00BEME MPSIMOTO 1
LUITUHIpA

73 Brrancenne 005EMOB Tel C TOMOIIBIO 1
omnpenenéuHoro uaTerpana. O06sEM KoHyCca

74 [Tnomann 60KOBOH M MMOTHOW TOBEPXHOCTH 1
KOHyca

75 CrepeomeTpuuecKre 3a1a4n, CBSI3aHHbIC C 1
BBIUHCIICHHEM 00BEMOB IUITUH/IPA, KOHYCa

76 [puxnagaeie 3amaun o TeMe "OO0BEMBI U 1
TUTOIIA 1 TOBEPXHOCTEH Temn"

77 OO6BEM mapa u mapoBoro cektopa. Teopema 06 1




00béMe mapa. [lromank chepsr.
CrepeoMeTpUUecKUe 3a1a4H, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB IIapa, IapoBOro CerMeHTa
U [IAPOBOTO CEKTOpa

78

[Ipuknagneie 3amaun o TeMe "OO0BEMBI T,
CBsI3aHHBIE C O0OBEMOM IIapa U IUIONIA IBI0 ChEPHI.
CooTHOIIEHHUS MEXAY IUTOMIAIIMH OBEPXHOCTEN
U 00bEMaMU TIOTOOHBIX TEI

79

[MonoOHbIe Tena B mpoctpaHcTie. Vi3ameneHne
00béma npu monoduun. CrepeoMeTpuiecKue
3aa4u, CBA3aHHBIC C BBIYHUCIICHUCM O6'l>éMOB TCII U
TUIOIIAJIel TOBEPXHOCTEH

80

KonrtponbHas pabora "[lnomnaad NOBEpXHOCTH U
00BEMBI KPYTJIbIX Ted"

81

JBmxenus npocrpancTBa. OToOpaxeHus.
JBwkenust u paBeHcTBo Quryp. Obume cBoiicTBa
JBYOKEHUI

82

Bunel nBrkeHuU: napajuleabHbli IEPEHOC,
LIEHTpaJIbHAsl CHMMETPHSI, 3epKalbHasi CHMMETPHS,
TIOBOPOT BOKPYT NPAMOM

83

[IpeobpazoBanus nomodus. [psimast u chepa
Oiinepa

84

I'eomeTpuueckue 3a1a4n Ha IPIMEHEHHUE
JIBIDKEHUS

85

Kontponsnas padora "Bekrops! B mpocTpancTBe"

86

Ob6o0maromee moBTopeHue 11 MOHATHII U METOIOB
Kypca reometpun 10—11 xmaccoB, ciucremaTn3amus
3HaHui: "[lapamnensHOCTh MPSIMBIX U TUIOCKOCTEH
B IpocTpaHcTBe"

87

Ob6o0maromee moBTopeHue 11 MOHATHIA U METOIOB
Kypca reometpun 10-11 xmaccoB, cucremaTnu3amus
3HaHui: "BekTops! B ipocTpaHcTBe"

88

Ob6o0maromee moBTopeHue 11 MOHATHII 1 METOIOB




Kypca reomerpun 10—11 kiaccoB, cuctemMaTuzanus
3HaHuil: "BekTopsl B mpocTpaHcTBE"

89

O06o0maromee moBTopeHue 11 MOHATHIT U METOIOB
Kypca reomerpun 10—11 kiaccoB, cuctemMaTuzanus
3HaHui: "O0beM MHOrorpaHHuka"

90

O6o0m1aromee mopTopeHue 11 MOHATHIT U METOIOB
kypca reomerpun 10—11 kiaccoB, cuctemMaTuzanus
3HaHui: "O0beM MHOrorpaHHuka"

91

O06o0m1aromee moBTopeHue 11 MOHATHIT U METOIOB
kypca reomerpun 10—11 knaccoB, cuctemMaTuzanus
3HaHui: "[nomnaam noBepxXHOCTH U 00BEMBI
KpyIJbIX Ten"

92

O06o0m1aromee MoBTopeHue 11 MOHATHIT U METOIOB
Kypca reometpun 10—11 xmaccoB, cucteMaTu3aus
3Hanui: "[omaam noBepxXHOCTH 1 00BEMBI
KpYIJIBIX Ten"

93

UroroBasi koHTpoONbHas paboTa

94

Urorosasi koHTpOINBHAs paboTa

95

[oBTOpenue, 0000IIEHHE 1 CHCTEMATH3AIINS
3HAHUH

96

Hcropus pa3BUTUs CTEPEOMETPUM KaK HAYKH U €€
pOJb B Pa3BUTUHN COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ui

97

Hcropus pa3BUTHs CTEPEOMETPUM KaK HAYKH U €€
pOJb B Pa3BUTUH COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropust pa3BUTHsI CTEPEOMETPUM KaK HAYKH U €€
pOIb B Pa3BUTHUH COBPEMEHHBIX WH)KEHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hcropust pa3BUTHsI CTEPEOMETPUH KaK HAYKH U €€
pOIb B pa3BUTHU COBPEMEHHBIX HHXKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOIMH

100

HcTopus pa3BUTHA CTEPEOMETPHUH KaK HAYKH U €€




POJIb B Pa3BUTUN COBPEMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BuTHA CTEPEOMETPUH KaK HAyKH U €€

101 PpOJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOTHil
VcTopust pa3BUTHS CTEPEOMETPUN KAK HAYKH U €8
102 POTb B Pa3BUTUM COBPEMEHHBIX MHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOIOTHiA
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Matemaruka. ['eometpust; yrinyonennoe ooyuenue, 10 xkmacc/ Mepamsik AT,
Homuposckuii [I.A., ITonskos B.M.; noa peaakuuen [lononsckoro B.E.,
OO611ecTBO C OTPAaHUYECHHON OTBETCTBEHHOCTHIO M31aTenbCKuii LIEHTP
«BEHTAHA-T'PA®»; Axunonepnoe obuiectso «M3aatenbctBo «IIpocBenienne»
* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 11 knacc/ Mepsmsik AT,
Homuposckuii [I.A., Ilonakos B.M.; noa penakuueit [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUYECHHON OTBETCTBEHHOCThIO M3/1aTeNbCKUiA LICHTP
«BEHTAHA-T'PA®y; Akninonepuoe obmectBo «M3aatensctBo «IIpocBemienne»

Homn.yue6uuk ['eomerpus 10-11 kmaccwr:JI.C.ATanacs u ap.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

JlugakTudeckue u pa3gaToyHble MaTepraibl U METOANMYECKOE MOcoOue JIs
YUUTEJIA.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChBI CETU
UHTEPHET

Marepuansl B TOMOIIb YYUATEIIS

OnekTpoHHbII 00pa3oBaTenbHblid pecype " caam EI'D. Cpennee obmiee oopazoBanue. Y 4eOHbIH
MOJYJIb TIO PEIISHHUIO TPYIHBIX 33/IaHuH 10 yueOHOMY mpenMeTy "MaremaTuka (yriayOaeHHbINH
ypoBeHs)". 10-11 knaccer”, AO Usnatenscto "[Ipoceemenne" -

DNeKTpOoHHBIH 00pa3zoBaTeNbHBINA pecypc "lomamnmaue 3amanus. CpenHee obiiee oOpa3oBaHHUE.
I'eomerpus”, 10-11 kmace, AO UsnmatennctBo "TIpocsemienue” - https://shop.prosv.ru/Action/cifrovoj-

servis-domashnie-zadaniya22 (npoOHbIii JOCTy Ha 2 HECH)



https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22

OnekTpoHHBIN oOpa3oBaTenbHbI pecype "lomamnue 3amanusa. Cpennee oOiiee oOpazoBaHUE.
Anreopa", 10-11 xmacc, AO HszmarensctBo "Ilpocsemienue” - https://shop.prosv.ru/Action/cifrovoj-

servis-domashnie-zadaniya22 (npoOHbIii OCTYI Ha 2 HEEIH)

Tpenaxep "OO6nako 3Hanumid". Maremaruka. 10-11 xmaccer, OOO "Owuzukon Jlab"
https://o6nako-3uanmii.pdy/ wim https://oblakoz.ru/

bubanoreka 1IOK https://m.edsoo.ru/



https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22
https://облако-знаний.рф/
https://oblakoz.ru/
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