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HHOACHUTEJIBHAA 3AIINCKA

['eomeTpust SBIsIETCS OHUM U3 OA30BBIX KYPCOB Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus, Tak Kak
o0ecreynBaeT BO3MOXHOCTh U3YUYEHUS AUCIUILINH €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH U IPEMETOB
ryMaHuTapHoro 1ukna. IlockonbKy Joruueckoe MbllUIeHHEe, (GOpMHUPYEeMOe MpU  U3yYEHUHU
00y4aroIMMUCs NOHATUIHBIX OCHOB I'€OMETPUH, IIPU J10KA3aTEIbCTBE TEOPEM U IOCTPOECHUU LEMOYKH
JIOTHYECKUX YTBEP)KJICHHUHM NpH pEelIeHUH FeOMETPUYECKUX 3a7ady, YMEHHE BbIIBUraTh U OINPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO HCIOJb3YIOTCS IPU PELIEHUH 3ajad €CTeCTBEHHO-HAy4YHOIo LMKJIA, B
YaCTHOCTH (PM3UUECKUX 3ajad.

Lenp ocBOeHMsI MporpaMMbl yueOHOTo Kypca «l'eoMmeTpus» Ha yriyOJ€HHOM ypOBHE — pa3BHTHE
WH/IMBUYAIBHBIX CIIOCOOHOCTEH OOydYarommMxcsi MpPH M3YYEHWH TEOMETPUH, KaK COCTaBIISIOLICH
npeaMeTHoi obmactu «MateMaTrka U HH(pOpMATHKa» depe3 o0ecredeHrne BO3MOKHOCTH MPUOOPETEHUS
U UCMOJIb30BaHUs Oosiee TiTyOOKMX Ie€OMETPUUECKUX 3HAHUH U AEHCTBUM, cnelu(UUHBIX T€OMEeTpUH, U
HEOOXOAMMBIX JJISl YCHEIIHOro Npo(ecCHOHANIBHOTO 00pa30BaHMs, CBA3aHHOTO C MHCIOJIb30BAHHUEM
MaTEeMaTHKU.

[IpuopuTeTHBIMM 3ajladyaMu Kypca T€OMETPUM Ha YIIIYyOJEHHOM YPOBHE, PACIIMPSIOIIUMHU U
YCWJIMBAIOIKUMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

pacimpeHne NpeACTaBICHUS O TEOMETPUM KaKk 4YacTH MHPOBOH KYIbTypel M (popMupoBaHHE
OCO3HAaHUs B3aMMOCBS3H F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHEpOBaHKE MPEICTABICHHUS O IPOCTPAHCTBEHHBIX (PUTYpaxX Kak O BaXKHEHIIINX MaTeMaTHUECKUX
MOJIENSIX, IO3BOJIIOIIMX ONMCHIBATH W M3ydaThb pa3HbIC SIBJICHUS OKPYXKAIOLIEro MHpa, 3HAHHE
MOHATUIHOTO anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOTro Kypca reoMeTpHH;

¢dbopMHpOBaHHE YMEHHS BIIAJETh OCHOBHBIMU IOHSTHUSMHU O HPOCTPAHCTBEHHBIX (UTypax M HX
OCHOBHBIMH CBOMCTBaMH, 3HaHUE TEOPEM, (OPMYI M YMEHHE UX IPUMEHSTh, yMEHUS JJOKa3bIBaTh TEOPEMBI
Y HAXOJUTh HECTaHJapTHBIE CIIOCOOBI peIlIeH!s 3a/1a4;

(hopMHpOBaHHME YMEHMS pacliO3HABaTh Ha YEPTEkKaxX, MOJAEIAX U B pealbHOM MUPE MHOTOI'PaHHUKU
U Tella BpallleHus, KOHCTPYHPOBATh FEOMETPUUECKUE MOJIETH;

(¢bopMUpOBaHME TOHMMAHHS BO3MOKHOCTH aKCHOMAaTHMUECKOTO IOCTPOEHUS MAaTeMaTHYEeCKUX
Teopuid, GOpMUPOBAHNE TOHUMAHHUS POJIM AKCUOMATUKHU MIPH NPOBEIEHUH PACCYKICHUII;

¢dbopmMHUpoBaHHE YMEHMS BJIaJeTh METOAAMHU JIOKA3aTENbCTB M AITOPUTMOB PELICHMs, YMEHHS UX
IIPUMEHSITh, IPOBOIUTH JOKA3aTENIbHbBIE PACCYKICHUS B XO/I€ PEILIEHUS CTEPEOMETPUUYECKUX 3a/]1a4 U 33]1a4
C MPAKTUYECKUM COJIepKaHueM, (OPMHUPOBAHKE MPEICTABICHUS O HEOOXOAUMOCTH JI0KA3aTeNbCTB MPH
00OCHOBAaHMM MaTEeMAaTUYECKUX YTBEPKICHUM M pOJIM aKCHOMATUKU B TPOBENEHHM JEIYKTUBHBIX
pacCyXIEHHUI;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromuxcs,
M03HABATEIbHON AaKTMBHOCTH, HCCIIEIOBATEIbCKUX YMEHHM, KPUTHUYHOCTH MBIIUIEHUS, HMHTEpeca K
W3Y4YEHUIO T€OMETPHH;

¢dopmupoBanue (HyHKIMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOW M€OMETPUH: YMEHHs paclio3HaBaThb
NPOSIBJICHUSI T€OMETPHUUYECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX KU3HEHHBIX
CUTyallUX W TPH U3YYCHUM JPYIHX YUEOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEM, MOJEIUPOBAHUSA pEAIbHBIX CUTYyallUi, HCCIEIOBaHUS IIOCTPOEHHBIX MOJENEH,
MHTEPIIPETALIMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJZIEp)KATeIbHBIMA JIUHUSMH ydeOHoro kypca «['eomerpus» B 10-11 kmaccax
ABIAIOTCS: «lIpsiMbIE M TUNIOCKOCTH B IPOCTPAHCTBEY, «MHOrorpaHHuKn», «Tena Bpamenus», «BekTopsl u
KOOP/IMHATBI B IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBE.



CohopmynmupoBannoe Bo @OI'OC COO T1peGoBaHME «yMETh ONEPUPOBATH MOHATHIMN»,
pEJIeBaHTHBIMHM T€OMETPUHU Ha YriIyOJ€éHHOM ypoBHE oOydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM
COJIep KaTeNIbHBIM JTMHHUSIM Y4€OHOTO Kypca, a (opMHUpOBaHUE JIOTHYECKUX YMEHHMH pacrpenensercs: He
TOJIBKO MO0 COJAEp)KaTeIbHbIM JHMHUSAM, HO U 1o roaam oOydenusa. Copepxkanue oOpa3zoBaHUS,
COOTBETCTBYIOIlEE MpPEIMETHBIM pe3ylbTaTaM ocBoeHusi @DenepanbHON pabouelt  IPOrpaMMBL,
pacnpeneiéHHbIM 10 ToAaM OOyuYeHHUs, CTPYKTYPHUPOBAHO TaKUM 00pazoM, YTOOBI KO BCEM OCHOBHBIM,
MPUHLIMITHATIBHBIM BOIIpOcaM o0ydvaromrecs: o0pamiaiauchk HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBIIQ/ICHUE TEOMETPUYECKHMMH TMOHATUSAMH M HaBbIKAMH IIOCIEIOBATEIbHO W TOCTYHATEIbHO, C
COOJIIOJICHMEM TPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAaTh B OOIIYI0 CHCTEMY
IFEOMETPUUYECKUX NPEJICTaBICHUN OO0y4aromuxcs, paclupsist ¥ yrioyossst e€, oOpa3ys IpOuHbIe
MHOYKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnoBus i guddepeHnHanud  00y4eHHs, IMOCTPOSHHUS  WHIAMBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, OOECHEUUTh YIIIyONEHHOE H3yuYeHHE TIEeOMETPHHM KaK COCTaBIIAIOIIEH
yuebHoro npeamMera «MaTeMaTHKay;

MOJITOTOBUTH OOYYAIOLINXCS K MPOIOIKCHUIO U3YUCHUSI MAaTEeMaTHKHU ¢ y4€TOM BBIOOpa Oymymien
npodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MKy OOIITUM M MPOPECCHOHATBHBIM 00Pa30BaHHUEM.

Ha uzyuenue yuebHOro xypca «I'eomerpusi» Ha yriayonéHHom ypoBHe oTBoautcsa 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 gaca B HeeIO).

B 2023-2024 yuyeonom roay 11 kuaccel Oyayr padorars mo ®I'OC cpeanero o6imero
oOpazoBanusi ¢ yuderom TtpeOoBanuii Ilpukaza Ne 732 B 4yacTm u3MeHeHHsi TpPeOOBaHWH K
IUIaHMpYyeMbIM pe3yJbTaTtaM. IToaTtomy 11 knacesl B 2023-2024 yyeOHoM roay 3aBepmaror o0yd4eHue
110 OTKOPPEKTHPOBAHHOI MporpamMme, 3anjiaHupoanHoii Ha 10-11 kiaccsl.

COJEP/)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHSI CcTepeoMeTpuu. Touka, mpsiMas, TJIOCKOCTh, MPOCTpaHcTBo. [loHsaTne 00
AKCMOMAaTUYECKOM MTOCTPOSHUH CTEPEOMETPUN: AaKCUOMBI CTEPEOMETPUHU U CIICJACTBUS U3 HUX.

B3auMHOe pacnosio)keHuE TpsIMBIX B MPOCTPAHCTBE: IMEPECEKAIOIIMEcs, MapajulelibHble U
ckpeuuBaromuecss npsimbie. [Ipu3Haku ckpemuBaromuxcsi OpsMbiX. [lapanneabHOCTh NOPSIMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE: NapaljieibHbIE NMPsIMbIE B MPOCTPAHCTBE, MAPATUIETBHOCTh TPEX MPSMBIX,
napajuieNbHOCTh MPSAMON U TIocKocTH. [laparniensHoe U MEHTpaIbHOE MPOEKTUPOBAHUE, U300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBA IMapajlIeTbHOTO MPOEKTHpOoBaHUsA. M300pakeHue ¢uryp B mapaienbHON
MPOCKIIMU. YTJIBI C COHANpaBICHHBIMH CTOPOHAMH, YroJ MEXKIYy TPSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEH: TapajulesibHbIE TUIOCKOCTH, CBOWCTBA TMapajuIeNbHBIX IUIOCKOCTEH.
[Ipocreitmme mnpocTpaHCTBEHHBIE (UTYpHl Ha IUIOCKOCTH: TETpadAp, MapajuieNienuIie]l, MOCTPOeHNE
CEUYEHUU.

[lepneHUKyYISIPHOCTD IPSIMOM U IMJIOCKOCTH: NIEPIEHIUKYIISIPHBIE IPSIMbIE B TPOCTPAHCTBE, MPSIMbIE
napajuieJbHbIe U EPIEHANKYISIPHBIE K TUIOCKOCTH, TPU3HAK MEPIEHIUKYIISIPHOCTH PSIMOM U TIJIOCKOCTH,
TEOpeMa O IPsIMOM MepIeHIUKYISIPHOM MI0CcKOCTH. OpTOroHanbHOE NpoeKkThupoBanue. [lepnenauKkymsp u
HAKJIOHHBIE: PAaCCTOSTHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHHE OT MPSMOM 10 IJIOCKOCTH, MPOEKIIHS
¢burypsl Ha TIUIOCKOCTh. IlepneHAMKYISIPHOCTh IIJIOCKOCTEH: MPHU3HAK MEePHEeHAUKYIIPHOCTH IBYX
mrockocteil. Teopema o TpEX MepneHANKYIIsIpax.



VYIubl B IPOCTPAHCTBE: YroJl MEXKAY MPSMON U IUIOCKOCTBIO, ABYTPAHHBIM yroJl, JIMHEWHBIA Yol
JBYTPaHHOIO yria. TpéXrpaHHblii 1 MHOTOrpaHHbIE yriibl. CBOMCTBA INIOCKUX YIJIOB MHOI'OIPAHHOTO yrija.
CBolicTBa IUIOCKMX U JABYI'PAaHHBIX YIVIOB TPEXTpaHHOro yria. Teopembl KOCMHYCOB M CHUHYCOB JJIS
TPEXTPAHHOTO YIJIA.

MHororpaHHMKH

Bunael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. llpusma: n-yronpHass npusma, npsmas U
HaKJIOHHasi HpPU3MbI, OOKOBas W MOJHAas MOBEPXHOCTh Ipu3Mbl. [lapannenenunen, npsMoyroiabHbIN
napajuieJIenuIe]] 1 ero cBoiicrea. Kparuaifive myTy Ha MOBEpXHOCTH MHOTOTpaHHUKa. Teopema Ditepa.
[IpoctpanctBenHas teopema [ludaropa. [lupamuaa: N-yronbpHas mupamuia, MpaBUiIbHAs U ycedEHHAs
nupamubl. CBoiicTBa pédep M OOKOBBIX I'paHel MpaBMIIbHONW mUpaMusl. [IpaBuIbHBIE MHOTOTPAaHHUKY:
IIpaBUJIbHAsA NpU3Ma W IPaBUJIbHAs NHMPAMHUIA, NPABUIIBbHAS TPEYrojbHAas NHUPAMHUIA U IPABWIBHBIN
TeTpa’p, kyo. IlpeacraBiaenne o npaBUIbHBIX MHOIOTPAaHHUKAX: OKTa’JIp, AOAEKA3P U UKOCAIP.

Bbluuciienue 371€MEHTOB MHOIOTPaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans OGokoBoi
IIOBEPXHOCTU M MOJHON MOBEPXHOCTH MPSAMON MpPU3MBI, IUIOLIA/Jb OCHOBaHMWH, TeopeMa o OOKOBOM
MIOBEPXHOCTHU NpsiMOH npu3Mbl. [1nom1a e 00K0BOI MOBEPXHOCTH U IOBEPXHOCTH MPABUIILHONW IMPaAMU/IBL,
TeopeMa O IJIONIaAN YCEYEHHON MTUPaMUIbI.

CuMMeTpHsl B IPOCTPAHCTBE. DJIEMEHTHl CHMMETPUHU MTPaBUIIBHBIX MHOTOTPaHHUKOB. CUMMETpUS B
IIPaBUJIBHOM MHOIOTDAaHHHMKE: CHMMETPHs NapAJUICNICNNIENd, CHUMMETPHUS IPaBUIBHBIX IPU3M,
CUMMETpPHUS IPAaBUIILHON TUPAMU/IBIL.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO BEKTOpAa, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE U IIPOTUBOIIOJIIOKHO HAIPaBICHHBbIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIeNCTBUSA C BEKTOpaMU: CIOKEHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKECHHE
BEKTOpa Ha uucio. CBOMCTBA ClI0KEHHs BEKTOpoB. CBOICTBA YMHOXKEHHs BEKTOpa Ha uncio. [lonsrtue
KOMIUIaHapHble BeKTOpbl. [Ipm3Hak koMImaHapHOocTH TpEX BekTopoB. [IpaBmiio mapasuienenurena.
TeopemMa 0 pas3noKEHWH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTOopaM. [IpsMoyronbHas cucrema
KoopauHaT B npocTpaHcTBe. KoopnumHatel BekTopa. CBA3b MEXAY KOOpPAMHATaMU BEKTOpa H
KOOpJAMHATaMM TOYEK. YTOJI MeXAy BekTopamu. CKalsipHOE TPOU3BEAECHNE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHATHSA: MIMHAPHYECKAs TTOBEPXHOCTh, KOHUYECKasi MMOBEPXHOCTh, cheprueckasi MOBEPXHOCTD,
oOpasyromue MoBepxHOCcTeld. Tenma BpamleHHs: IMJIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, Imiap.
B3aumnoe pacnosnoxkenue chepbl U IUIOCKOCTH, KacaTelabHas IUJIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha TIOCKOCTH. Pa3BépTka nmnnHapa u konyca. CuMMerpus cgepsl 1 mapa.

0O65BEM. OcHOBHEBIE CBOCTBa 00BEMOB Tell. Teopema 06 00BEME MPSIMOYTOIBLHOTO MapajlieTenuIe1a
u cienctBus U3 He€. OOBEM MPSMON M HAKJIIOHHOM MPU3MBI, ITWINHAPA, MUpaMuIbl 1 KoHyca. O0BEM mrapa
U I1apOBOI0 CETMEHTA.

KomOuHnammu Ten BpaieHus 1 MHOrorpaHHukoB. [Ipu3ma, BivcaHHas B UIMHAP, ONTMCAaHHAs OKOJIO
mumHApa. [lepeceuenne cdepsl u mapa ¢ miockocTbio. Kacanue mapa u cdepsl miockocTbio. [lonstue
MHOTOI'paHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIUCAHHONH B MHOTOTPAHHUK HJIM TEJIO BPALICHHUS.

[Tnomaas TOBEpXHOCTH IIMIIMH/IPA, KOHYca, TuIommaab cdepsl u e€ yacreil. [logobue B mpocTpaHCcTBe.
OtHomieHne 00BEMOB, TUIOMIAACH TMOBEepXHOCTEH mMOMO00HBIX Quryp. IlpeoOpazoBanue momooOUs,
romoretus. Penenne 3a1a4y Ha IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoenne cedyeHnit MHOTOIPAaHHUKOB M TN BpalllEHUs: CEYEHHUs IWIMHApA (MapasieNbHO U
MEPIEeHIUKYIIIPHO OCH), CeYeHHs] KOHYca (MapaielbHble OCHOBAHUIO U MPOXOJAILINE Yepe3 BEPIINHY),
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CEUEHHUs IIapa, METOABl IOCTPOEHUS CEYEHMH: METOJ CJIEI0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS,
METO/]I IEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npocTtpancTse. Onepanuu HajJ BEKTOpaMu. BekTopHoe yMHOKeHne BeKTOpoB. CBOMCTBA
BEKTOPHOro yMHOKeHus. IIpsiMoyronbHas cucreMa KOopauHaT B IpocTpaHcTBe. KoopauHaTsl BEKTOpa.
Paznoxenue BexkTopa 1o 6aszucy. KoopJMHaTHO-BEKTOPHBINA METO/ IPU PELIEHUU N'€OMETPUYECKHX 3a/1ad.

JBUKeHHMsI B MPOCTPAHCTBE

HBwxkenust mpoctpancTBa. Orobpaxkenus. JIBuxkeHuss u paBeHCTBO (uryp. OOmmue cBoiicTBa
JBMKEHUN. BUbI ABMKEHUI: IApaJUIeIIbHBIN IEPEHOC, IEHTpaIbHAsk CAMMETPHSL, 3epKajlbHasi CAMMETPHSI,
MOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus nonodus. [Ipsimas u cdepa Diinepa.

IIVIAHUPYEMBIE PE3YJBbTATbBI OCBOEHHUA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIIET'O OEPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BociuTaHue:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaroIlIerocs Kak aKTMBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUHCKOro OOIeCTBa, IPEJICTaBICHUE O MAaTEMaTHYECKMX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SIBICHUMN, MPOLEAYP IPaKIaHCKOT0 00111ecTBa (BEIOOPHI, OTIPOCHI M IPYTO€), YMEHUE
B3alMO/ICIICTBOBATDH C COLIMATIbHBIMUA HHCTUTYTaMHU B COOTBETCTBHUHU € UX (DYHKIMSMU U HA3HAYEHUEM;

2) naTpMoTHYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCHUICKOM TpakIaHCKOH WACHTUYHOCTH, YBAXKEHUS K MPOUUIOMY H
HACTOAILLEMY POCCHUMCKOW MAaT€MaTHUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHKEHHSM POCCHUICKUX
MaTEMaTUKOB M POCCUHMCKONW MaTEMAaTHYECKON IIKOJbI, MCIOIb30BAHUE JTUX IOCTHKEHUH B JIPYrHX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH pOCCHUHCKOro Hapoaa, cHOpMHpPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, STUYECKOrO IMOBEACHUS, CBA3AHHOIO C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHHM HayKu U
JeSITeNIbHOCTBIO YIEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyayIIETo;

4) acTeTHYECKOE BOCTIUTAHME:

JCTETUUYECKOE OTHOIIEHHWE K MHpPY, BKIIOUYAs OSCTETHMKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, peIIeHHH, pacCyX/IeHHH, BOCHPUUMUYHUBOCTh K MATEMaTUYECKHM acleKTaM pa3IMyHbIX
BHJIOB HCKYCCTBA;

5) puznueckoe BocniuTanme:

cOpPMUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTeMaTHYeCKHe 3HaHHs B HMHTEpecax 3/I0pOBOTO U
Oe3omacHoro obOpasza KH3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/I0pOBbIO (30pOBOE MHUTAHHE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATUH M OTIbIXa, peryispHas (u3nueckas aKTHUBHOCTb), (hU3HUEcKoe
COBEpIICHCTBOBAHNE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEILHON S TENbHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TpPYIy, OCO3HAaHUE IICHHOCTH TPYAONIO0US, HMHTEpPEC K pa3IU4HbIM chepam
poeCCUOHATILHOMN EATEIbHOCTH, CBI3aHHBIM C MATEMaTHKON U €€ MPUIIOKECHUSIMHU, YMEHHUE COBEPIIATh
OCO3HAaHHBIH BBIOOp OyyIiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IIAHBI, TOTOBHOCTH
U CIIOCOOHOCTh K MaTeMaTH4YEeCKOMY 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUH BCEH JKU3HH,
TOTOBHOCTb K AKTUBHOMY YYacCTHIO B PELICHUU NPAKTUYECKUX 33]1a4 MATEMAaTUYECKOM HAIIPABIEHHOCTH;

7) 3Ko0J0rnYecKoe BOCIIUTAHME:



C(I)OpMI/IpOBaHHOCTB HKOJIOTHUECKOU KYJbTYPbl, IOHUMAaHHUC BJIMAHHA COLIMAIBHO-3KOHOMHWYCCKUX
MPOIIECCOB HA COCTOSIHME TPUPOJHOW M COIHUAIBHOW Cpelbl, OCO3HAHHE TIJI00AIBHOTO XapakTepa
3KOJIOTHYCCKHUX HpO6JIeM, OopucHTaluus Ha NPUMCHCHUC MATCMATHUYCCKUX 3HAaHUU AJid pClICHUs 3a1a4 B
o0jacTu OKpyXarolel cpeibl, MJIaHUPOBAHUE MOCTYINKOB M OLICHKH UX BO3MOXKHBIX MOCIEACTBUM st
OKpY>Karollen cpebl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOIIIECTBEHHOMW MPAKTUKH, TOHUMAHUE MaTEMaTUIECKON HAYKHU KaK cepbhl YeIOBEUECCKOM IeATEeIHbHOCTH,
JTanoB eé Pa3BUTHA U 3HAYUMOCTHU U PAa3BUTUA LUBUIIM3ALUH, OBJIAACHHUC A3BIKOM MATCMATUKHU U
MaTeMaTHYECKOM Ky.]'[bTypOfI KakK CpCACTBOM IO3HAHUA MHPA, TOTOBHOCTb OCYWICCTBJIATH IMPOCKTHYIO U
HCCIIEN0BATENLCKYIO NEATEILHOCTD HHANBHUIYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC NeHCTBUS

Ba3oBbie Joruyeckue aeiicTBus:

BBISIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB, HMOHATHH,
OTHOIICHUN MEXy MOHATUSAMH, POPMYIMPOBATH ONPEACIICHIS TIOHATHIA, YCTAHABIUBAThH CYIIECTBEHHBIN
MIPU3HAK KJIACCU(pUKALMU, OCHOBaHUs /17151 0000IIEHUS U CPABHEHUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYyIHpOBaTh U  MPEoOpa3OBBIBATh  CYKICHHSA: yTBEPIUTEIbHBIE H
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeUus B (pakTax, NaHHBIX,
HAOMIOACHUSAX M YTBEPXKAEHUSAX, MpeularaTb KpPUTEPUM JJIsl  BBIABICHHMS 3aKOHOMEPHOCTEH WU
IIPOTUBOPEYUI;

JIeNIaTh  BBIBOABI C MHCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTHUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CaMOCTOSITENIBHO JI0Ka3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKACHUHM (IpSAMblE U OT
MIPOTUBHOT0), BBICTpaMBaTh AapryMEHTAlLlMIO, MPUBOAUTH NPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpaTh cIoco0 pemieHuss y4eOHOHM 3anaun (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB pEIIEHUS,
BbIOMpaTh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHEB).

ba3oBble uccienoBare/bCKue NeHCTBHA:

HCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKII HHCTPYMEHT IMO3HAHUS, (POPMYIHPOBATH BOIPOCHI,
¢bukcupyoume NpoTuBopeure, NpodieMy, yCcTaHaBIMBAaTh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

MIPOBOAUTHh CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAHHUE IO YCTAHOBIIEHHUIO
O0COOCHHOCTEN MaTeMaTHYecKOro OOBEKTa, SIBJIEHHUS, IPOIIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSAMHU, TIPOLIECCAMH;

CaMOCTOSITENTbHO  (OpMyNIMpoBaTh OOOOIIEHHST © BBIBOJBI IO pe3yjbTaTaM MpPOBEAEHHOTO
HaOIOACHUS, MCCIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3yJIbTaTOB, BBHIBOJOB H
0000IIIeHMIT;

IIPOrHO3MPOBaTh BO3MOYKHOE PA3BUTHE IpOIECCa, a TaKKE BBIIBUraTh MPEIIOJIOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ nundopmanmeii:

BBISIBJIATh Ae(PULNTHI MHPOPMALIMH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BONPOC U AJIS PELICHUs
3a/1a4H;



BBIOMpATh UHPOPMAIUIO U3 HCTOYHHUKOB Pa3IMYHBIX TUIIOB, aHATH3UPOBATh, CUCTEMATH3UPOBAThH U
MHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX BHJIOB U ()OPM MPEICTABICHUS;

CTPYKTYpUpOBaTh HH(OpMAIHMIO, MPEACTABIATh €€ B pa3iuyHbIX (popMax, WILIIOCTPHUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHnMKaTUBHBbIE YHHUBEpPCAJIbHbIE y4eOHble JeilcCTBUS

O01menue:

BOCIIPUHUMATH U (DOPMYTUPOBATh CYKJIEHHS B COOTBETCTBUU C YCIOBHSMU M LEISAMH OOIIEHUS,
SICHO, TOYHO, I'PaMOTHO BBbIpaXKaTb CBOIO TOYKY 3PEHHUsS B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTb
MIOSICHEHMSI 110 XO/1y PELIEHMs 3a1a4ul, KOMMEHTHPOBATH [IOJIyYE€HHBIH pe3yIbTaT;

B X0J1¢ 00CYXKJICHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIA€MON TEMBI, IPOOJIEMBI, peIIaeMon
3a/layM, BBICKA3bIBaTh WJCH, HAICJICHHbIE Ha TIOUCK pEIICHUs, COIMOCTABIATH CBOM CYXICHUS C
CYXACHUSIMH IPYTHX YYACTHUKOB TUAJIOra, OOHAPYKUBATh PA3IUMYHME U CXOJCTBO MO3HIINMA, B KOPPEKTHOU
dbopme hopMyIHUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MPEICTaBIATh  PE3yJibTaThl  PEIIECHUS 3aJauyd, OSKCIEPUMEHTa, HCCIEeNOBaHUs, IPOEKTa,
CaMOCTOATENIbHO BBIOMPATh (OpMAT BBICTYIUICHUSI C YYE€TOM 3a/ad MPE3CHTAIlMM U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranu3anusi:

COCTaBJIATH IUIAH, AJITOPUTM PELIEHUS 33/a4H, BBIOMPATh CIOCOO PEleHUs ¢ yUETOM UMEIOLIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBAaTh BAPHAHTHI PEIICHUN C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH MHTEIEKT:

BNIaJIETh HaBBIKAMHM TIO3HABATENBHOW pedlekcuyu Kak OCO3HAHHs COBEpIIAeMbIX JACUCTBUU H
MBICIUTENBHBIX TPOIECCOB, WX PE3yJbTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpolLecca 1 pe3yJsibTaTa pelieHHsl MaTeMaTH4ecKon 3a/1auu;

MIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb [P PEIICHUU 33]]a4l, BHOCUTh KOPPEKTUBHI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAWACHHBIX OLIUOOK, BBISBIIEHHBIX TPYIHOCTEH;

OILICHUBAaTh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSM, OOBSICHATh MPUUYHHBI JOCTHXKCHUS WIH
HEIOCTHKEHUS PE3YyNbTAaTOB JESITEIbHOCTH, HAXOUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATEJIBHOCTD:

MMOHUMATh U HMCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHAYAIHLHON pabOThl MPU pEUICHUH
y4eOHBIX 3a/la4, MPUHUMATh 1eJIb COBMECTHOM /eATeIbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboTHI, pacpeiesiTh BUABI pa0d0T, TOTOBAPUBATHCS, 00CYKIaTh MPOIIECC U pe3ybTaT paboThl, 000011aTh
MHEHHUS HECKOJIBKHX JTIONICH;

y4acTBOBAaTh B IPYMNIOBBIX opMax pabOThl (00CyKAeHHS, 0OMEH MHEHHM, «MO3TOBbIE IITYPMbI» U
WHBIE), BBITIOJIHATH CBOKO YacTh PabOTHI M KOOPIUHUPOBATH CBOU JACUCTBUS C IPYTHUMH WICHAMHU KOMAH/IbI,
OILICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIUI MPOAYKT 110 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU
B3aUMOJECICTBHS.

HNPEAMETHBIE PE3YJIbTATbBI

K koniy 10 kaacca oOyyaromuiicss HAy9uTCs:
e CBOOOJHO ONEpPUPOBATh OCHOBHBIMU MOHATHUSMH CTEPEOMETPUM IPH pEIICHUH 33434 |
IIPOBEJIEHUU MaTEMaTUYECKUX PACCYXKIECHUI;

® [PUMCHATH aKCHUOMBI CTCPCOMETPHHU U CICACTBUA U3 HUX IIPU PCHICHUN I'COMETPUUCCKUX 3ada4,



KJIaccu(uUupoBaTh B3aMMHOE pAClOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONIEpUPOBATh MOHATHIMHU, CBA3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXY IPSIMBIMU
B IIPOCTPAHCTBE, MEXY NPSIMOM U IIIOCKOCTBIO;

CBOOO/IHO OIIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOZIHO  pacmo3HaBaTb OCHOBHBIE BHJIbl MHOTOTPaHHMKOB (TIpu3Ma, NHMpaMuja,
PSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);

KJ1accu(UIUpOBaTh MHOIOI'PAaHHHUKH, BEIOUPAs OCHOBaHMS IS KIacCU(DUKALIMY;

CBOOOJHO ONIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C CEYEHHEM MHOI'OIPAaHHHUKOB IIIOCKOCTBIO;
BBINOJIHATE TapajuleibHOE, IICHTPAbHOE M OPTOrOHAIBHOE NPOEKTHpOBaHUE (UTYp Ha
IUIOCKOCTD, BBIIOJHATH N300pakeHust (pUryp Ha miIoCKOCTH;

CTPOUTH CEYEHUS] MHOIOIPAHHUKOB Pa3jIMYHbIMM METOJIaMH, BBIIOIHSTH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB ITPOCTHIX OOBEMHBIX QUTYp: BUJl CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IJIOIIAM MOBEPXHOCTEH MHOIOIPaHHHMKOB (MIpH3Ma, MUpaMHJa), FTeOMETPUUYECKUX
TEeJ ¢ IPUMEHEHHEM (hOPMYIL;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CUMMETPHUs B INPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTb
CUMMETPHH, IIEHTP, OCh ¥ IJIOCKOCTh CAMMETPHH (UTYPHI;

CBOOOJHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOILMMHU BEKTOpaM U KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HaJl BEKTOpaMU;

pemare 3aJaud  Ha  JIOKa3aTelbCTBO MAaTeMAaTUYECKUX OTHOLIEHHMM W HaXO0XKJeHue
TreOMETPUUYECKUX BEJIMYMH, IPUMEHSSI U3BECTHBIE METO/IbI IIPU PEIICHUN MaTEMAaTUYECKUX 3a/1a4
MOBBIILIEHHOTO U BBICOKOT'O YPOBHSI CJIOKHOCTH;

MPUMEHSTH MPOCTENUIINE IPOrPaMMHbBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAI[MOHHBIE CUCTEMBI
IIPU pELICHUN CTEPEOMETPUUECKHX 3a]1aY;

U3BJIEKaTh, NPEOOPa30OBbIBATE M HHTEPHPETHPOBATH HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX (PUTypax, NPeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

IPUMEHATh MOJYYEHHblE 3HAHMsS Ha NPAKTUKE: CPaBHMBATh M aHAJIU3UPOBATh peajbHbIE
CUTyalluu, NPUMEHATHh W3yYEHHBIE IOHATUSA B IPOLECCE MOUCKA PELICHHS MaTeMaTHYECKU
chopMyIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEalbHbIE CUTYallud Ha SI3bIKE I'€OMETPHH,
HCCIIEIOBaTh MOCTPOCHHbIE MOJENN C HUCIOJIb30BAHUEM I'€OMETPUYECKUX TOHSATHH U TEopeM,
anmapara ajareopsl, pelarh IpakTUYECKUE 3a/1a4H, CBA3aHHbIE C HAX0XK/IEHUEM FeOMETPHUUECKHUX
BEJIMYNH;

UMETh TpPEJCTaBICHHUs] 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTaBHOW 4YacTh
(GbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

K xoniry 11 kiaacca o0ydarommiicss HAyYUTCS:

CcBOOOZHO OINEpPUpPOBaTh MOHATHSMH, CBS3aHHBIMU C LWJIMHAPUYECKOM, KOHUYECKOM U
cheprueckoil MOBEPXHOCTIMH, OOBICHATH CIIOCOOBI OJYUEHUS;

OIEpPUPOBATH MOHATUAMH, CBA3aHHBIMU C TEJIaMU BpAIEHUS: HWIMHIPOM, KOHYCOM, chepoit u
apomM;

pacro3HaBaTh Teja BpalieHus (IUINHIP, KOHYC, cdepa U map) U 00BSICHITH CIIOCOOBI ITOITy4eHUS
TEJ BPAlLlCHMUS;

KJ1accu(UIUpPOBaTh B3aUMHOE PACIIONOXKEHHE CEPhI U TNIOCKOCTH;



BBIUUCIIATh BEJIMYMHBI HJIEMEHTOB MHOTOTPAHHUKOB M TEJl BPALICHUs, OOBEMBI M IJIOLIAIU
IIOBEPXHOCTE MHOTOTPAaHHMKOB U TEJI BPAIICHHs, I€OMETPUYECKHX TEJI C INPUMEHEHHEM
opmyu;

CBOOOJHO OINEpPUPOBATH IIOHATUSAMM, CBS3aHHBIMH C KOMOMHAIMSIMM TeJ BpalleHUs H
MHOTI'OI'PaHHUKOB: MHOTOI'PaHHUK, BIMCAaHHBIA B cepy M ONMCAaHHBIA OKOJIO cdepsl, chepa,
BIINCAHHAsl B MHOTOTPAHHUK MJIU TEJIO BPALCHHUS,

BBIUUCIIATh COOTHOILICHHS MEXTy IUIOIIASIMU TOBEPXHOCTEN U 00bEMaMU IOJOOHBIX TEI;
n300pakaTh HM3y4aeMble (UTYpBI, BBINOJHATH (BBIHOCHBIE) IIOCKHME UYEPTEXKH U3 PHCYHKOB
IPOCTBIX 00BEMHBIX QUTYp: BH CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TeJl BPaIllCHUS;
U3BJIEKaTh, HMHTEPIPETUPOBATH M TNPEoOPa3OBBIBATE HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONlEpalM HaJl BEKTOpaMu;

3a/1aBaTh IUVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

peniaTb reOMETPUYECKUE 3aJa4d Ha BBIYMCICHUE YIVIOB MEXKIY NPAMBIMH U IIJIOCKOCTSIMM,
BBIYMCIICHHE PACCTOSIHUM OT TOYKH 1O IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJIA IIPU PELICHUY;

CBOOO/IHO ONIEPUPOBATH OHATUSIMU, CBSI3aHHBIMHU C IBU’KEHUEM B [IPOCTPAHCTBE, 3HATh CBOWCTBA
JIBMKCHH;

BBINOJIHATh W300pa’keHUsl MHOTOIPaHHMKOB M TeJl BpAIEHUS MpPU TMapajuleIbHOM IepeHoce,
LEHTPAIbHOM CHUMMETPHM, 3€pPKaJbHOM CHUMMETPUHM, IPU TIOBOPOTE BOKPYr MPSMOM,
npeoOpa3oBaHus TO100MS;

CTPOUTH CEUEHHUs] MHOTOTPAHHUKOB M TeJ BPALICHUS: CEUEHUs LWINHIpa (mapaijenbHO U
MEPIEeHIUKYJIIPHO OCH), CEUEHHUsl KOHyca (MapajljielIbHble OCHOBAHUIO U TNPOXOJSIIUE Yepes3
BEpILNHY), CEUECHHUS 11apa;

HCIIONB30BAaTh METOABI IIOCTPOCHMS CEYEHUN: METOJH  CJIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH MIIIOCKOCTH;

JOKa3bIBaTb FT€OMETPUYECKHUE YTBEPKACHHUS,

MIPUMEHSTh TeOMeTprudecKue (hakThl 1Jis pEHICHHUs CTEPEOMETPUUECKUX 3a/1a, PEANoaratonmx
HECKOJIbKO II1aroB PeIIeHHs, €CJIM YCIOBUS PUMEHEHUS 3a/1aHbl B IBHOW U HESBHOM (hopme;
pemiath 3aJadd  Ha  JI0KA3aTEIbCTBO MAaTEMaTHYECKMX OTHOLIEHWH M HaXOXIACHUE
reOMETPUYECKUX BEJIUYUH;

MIPUMEHSTh IPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI ITPH PELLIEHUN
CTEPEOMETPUYECKUX 3a]1aY;

IIPUMEHSTh IOJIyYEHHbIE 3HaHMsSI Ha IPAKTHKE: CPAaBHUBATh, aHAJIW3UPOBATh U OLIEHHWBATH
pealIbHbIE CUTYalluu, IPUMEHITh N3YUYEHHBIE NIOHSTHSI, TEOPEMBI, CBOICTBA B MPOLIECCE TIOUCKA
pelIeHrs MaTeMaTHYecku cpopMyIUpOBAaHHON POOIEMBI, MOJEIUPOBATh PeabHbIE CUTYaI[UU
Ha SI3bIKE T€OMETPHUH, UCCIIEI0OBATh TOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAHUEM F€OMETPUUECKUX
NOHATUI M TeopeM, ammapaTa anreOpbl, pelaTb MPAKTUYECKHE 3a7aud, CBS3aHHBIE C
HaXO0XJACHUEM IT'€OMETPUYECKUX BEJINYMH;

UMETh MpPEJCTaBICHUsI 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUM KaK COCTaBHOM YacTH
(GbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosunuecTBo yacoB
Ne HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl KonTtpoabHuble JJICKTPOHHEIE (IH(PPOBLIC)
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI

1 BBeneHue B cTepeoMeTpuIo 23 1

2 B3aumHoe pacnonoxeHue npsiMplx B IPOCTPAHCTBE 6 1

3 [TapanienbHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE 8

4  llepnieHAMKYISPHOCTH NPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE 25

5 VYTl ¥ paccTosHUS 16 1

6 MHororpaHHUKH 7 1

7 BekTopsl B mpocTpaHCcTBE 12

8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH 5 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6

11 KJIACC
Konu4yecTBo yacoB
Ne HaumeHoBaHue pa3iejioB H TeM MPOrpaMMbl KoHTpo/IbHbIE JJICKTPOHHEIC (HPPOBLIC)
n/n Bcero o0pa3oBaTejbHbIEe pecypcChl
padoThI
1 AHanuTuuyeckas reoMeTpHUs 15 1
2 [ToBTOpEeHME, 06001IeHNE U cUCTeMaTH3allksl 3HAHUN 15 1
3 OO0BEM MHOTOrpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaayu moBepXHOCTU U 0OBEMBI KPYTIIBIX TEI 9 1
6 JBrokeHUs 5 1
7 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 3HAHUH 17 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8

10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
JIeKTPOHHBbIE HU(POBHIE
N KosanyecTBo yacoB JlaTta uzyyenus o0pa3oBaTejbHbIE
I /fI Tema ypoka pecypchl
Bcero Kontpoakiie Ilnan ®akr
padoThI
OcHoBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
1 MJIOCKOCTH, IMapajuIeIbHBIX MPSMBIX (OTPE3KOB), 1
CepeIMHBI OTpe3Ka
[TonsATus crepeoMeTpun: TOUKa, MpsiMasi, TNIOCKOCTb,
2 npoctpaHcTBO. OCHOBHBIE IIPaBUIIa H300paKeHHs Ha 1
PHUCYHKE TIOCKOCTH, TapAIIJICITbHBIX MPSMBIX
(OTpE3KOB), CepeaNHBI OTPE3Ka
[onsaTus: mepecekarommecs MmIOCKOCTH,
3 nepeceKaroIuecs npsimast ¥ II0CKOCTh; 1
HOJTYIIPOCTPAHCTBO
[onsaTHs: Mepecekarmuecs MIOCKOCTH,
4 nepeceKaroIuecs npsiMast ¥ II0CKOCTh; 1
TIOJTYIIPOCTPAHCTBO
MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX
5 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX 1
00BEKTOB
MHororpaHHuKH, U300pa’keHue MPOCTEUITNX
6 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX 1
00BEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIAEACTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIEACTBHUS U3 HAX 1
AKCHOMBI CTEPEOMETPHUHU U TEPBBIE CICACTBUS U3 HUX.
9 CrniocoOblI 3a1aHus IPSIMBIX U TJIOCKOCTEH B 1
npoctpancTBe. O003HaYSHHS MPSMBIX U IIOCKOCTEH
N3ob6paxenue ceueHnit mupamMusl, Kyoa v IpU3Mbl,
10  koropsie poxomAT uepe3 ux péopa. M3obpaxenue 1
nepeceyeHusl MOJIy4YeHHBIX TIOCKOCTEH.

11




PaCKpaI_HI/IBaHI/IC IMOCTPOCHHBIX CeUeHHI Pa3sHbIMHA
OBCTaMU

11

N300paxkenue ceueHuil nupamuibl, Kyoa v Ipu3Msl,
KOTOpbIE IPOXOAT yepe3 ux pédpa. M3o0paxenue
NEpPECEUECHM S MOTYUEHHBIX IIJIOCKOCTEH.
PackpamBanue NOCTPOEHHBIX CEUYCHUN Pa3HBIMU
OBE€TaMH

12

13

14
15

N300pakeHre CeUYCHUI MUPaMUIbI, Ky0a U MIPHU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 ux péopa. M3obOpakeHue
nepeceveHust MOAYIECHHBIX TNIOCKOCTEH.
PackpammBaHue noCTpOEHHBIX CEYEHUM pa3HBIMU
[[BETAMH

N300pakeHre ceueHuit MMpaMuIbl, Kyoa U TPU3MBI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
HepeceueHMs MOJTyUYSHHBIX TIOCKOCTEH.
PackpammBaHue noCcTpOCHHBIX CEYEHUI pa3HBIMU
[[BETAMHU

Merton caenoB ajis MMOCTPOCHUA CEeUYCHUI

Merton cienoB Ui mocTpoeHus ceueHuil. CBoicTBa
NIEPECEUECHNM NPSAMBIX U INIOCKOCTEN

16

17

Merton crenoB i mocTpoeHus ceuenuid. CBoicTBa
NIEPECEUEHUM NMPSAMBIX U INIOCKOCTEN

[TocTpoenue ceuenuii B mupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3jaHne BBIHOCHBIX YepTexel u
3aMMch aroB NOCTPOEHUS

18

[TocTpoeHue ceueHuii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BBIHOCHBIX YepTexen u
3aIKCh IIaroB MOCTPOEHUS

19

[TocTpoeHue ceueHuii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3jaHne BBIHOCHBIX YepTexen u
3aIKCh IIaroB MOCTPOEHUS

20

[TocTpoenue ceueHuii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BBIHOCHBIX YepTexel u
3aIKCh IIaroB MOCTPOEHUS
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21

22

23

24

[ToBTOpenue mianumerpun: Teopema o
POTNOPIHUOHATBHBIX oTpe3kax. [lomobue
TPEYTroJIbHUKOB

[ToBTOpenue manumerpun: Teopema MeHnenas.
Pacuetsl B ceueHHsIX Ha BBIHOCHBIX YEPTEkKAX.
HcTopus pa3BUTHS INIAHUMETPUHU U CTEPEOMETPUH

KonTpoubHnas padora Nel' Akcuombl
crepeomerpuu. Ceuenus"

B3anMHoe pacnosioxkeHue NpsMbIX B IPOCTPAHCTBE.
CkpeuuBatoiuecs npsmele. [Ipuznaku
CKpelLuBaroIuxcs npsMeix. [lapannensHbie npsmble B
IIPOCTPAHCTBE

25

Teopema 0 CyIIeCTBOBAaHUH U €IMHCTBEHHOCTH
NPSMON MapaJlieIbHON TAHHOU MPAMOM, MPOXOAsIIeH
yepe3 TOUKY MPOCTPAHCTBA U HE JIekKAIEH Ha TAaHHOU
npsiMoi. JleMMa o mepeceueHnn mapaienbHbIX
MPSIMBIX IJIOCKOCTHIO

26

[TapannensHocTh Tpex npsiMbIX. Teopema o TpEx
napauleIbHBIX NpsAMBIX. Teopema o
CKPEIIMBAIOIINXCS TPIMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napaujesbHOro MpoeKTHpoBaHus. M300paxenue
pa3HbIX (GUTyp B MapasieabHONW IPOEKIUU

28

IleHTpanbHas IPOEKUUA. YTOI C COHAIIPABICHHBIMU
CTOpPOHAMHU. YTOJ MEXIY IPSIMBIMU

29

3aja4yn Ha JJOKa3aTeIbCTBO U MCCIICIOBAHNE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TIPSIMBIX B
POCTPAHCTBE

30

[ToHsITHSA: MapaTIETbHOCTD NPSIMOM U TIJIOCKOCTH B
npocTtpancTBe. [Ipu3Hak napamienbHOCTH NPAMON U
miockocT. CBOMCTBA MAPAIIETFHOCTH MPSIMOU U
IIIOCKOCTH
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31

32

33

FGOMeTpI/ILIeCKI/IC 3aJa4u Ha BBIYHMCJICHUEC U
A0Ka3aTCJIbCTBO, CBA3AHHLIC C MApaJIJICJIbHOCTBIO
MMpsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBEC

[Toctpoenue ceueHus, MPOXOISAIIETO Yepe3 TaHHYI0
IPSIMYIO Ha YEPTEKE U NapauIeIbHOrO Ipyroi
npsiMoid. Pacyér oTHomIeHUMH

[TapannenpHas npoekuus, IpUMEHEHUE s
MOCTPOCHHUS CEUCHUI KyOa U mapajuiesienumnena.
CaolicTBa napajuienenune1a u Npu3Mbl

34

35

[TapannensHble miockoctu. [IpusHaku
HapajyIeNIbHOCTH JIBYX IIOCKOCTEH

Teopema 0 mapajICIbBHOCTH U €TUHCTBEHHOCTH
MIJIOCKOCTH, MPOXOISIICH Yepe3 TOUKY, HE
MPUHAISKANTYIO JaHHOW TUIOCKOCTH U CIEJICTBUS U3
Hee

36

37

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
[apaJUIEJIbHOCTU IIPSIMBIX IIEPECEUEHUS IIPU
NEPECEUEHUH JBYX MapauIeIbHbIX INIOCKOCTEN
TpeThen

CaoiicTBa mapaieNbHbIX MIIOCKOCTEN: 00 OTpe3Kax
NapaJuIeIbHBIX MPSAMBIX, 3aKJIFOUEHHBIX MEXKITY
NapauIeIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUH
IpsIMOM C IBYMS TapaJuIeIbHBIMU IIJIOCKOCTSIMU

38
39

IToBropenue: Teopema ITudaropa Ha mIockocTu

IToBTOpEHKE: TPUTOHOMETPUS IIPSMOYTOJIBHOTO
TPEYrOJIbHUKA

40

CaolicTBa Ky0a U IpsSIMOYTOJILHOTO Mapajliesenumnena

41

42

Boruncnenue 1MH OTpe3KOB B KyOe U
IPSMOYTOJIBHOM Iapajulesenumneie
[leprienAMKyYIApHOCTH MPSAMOUN U MII0CcKOCTH. [Ipu3Hak
NEePIEHANKYIISIPHOCTH MTPSIMOM M TUIOCKOCTH

N

43

[IeprieHAUKyYIAPHOCTD NMPSAMOM U IIIOCKOCTH. IIpu3Hak
NEePHEHIUKYISIPHOCTH IPSIMOM M TNIOCKOCTH
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TeopeMa O CYIICCTBOBAHUHU U €AMHCTBCHHOCTHU

44 | mpsiMoil, MpoXOsleH Yepe3 TOUKY MPOCTPaHCTBA U 1
NEePIEHANKYJISIPHON K IJTIOCKOCTH

45 [1nockocTH U NEepreHINKYISPHbIE UM MIPSIMBIE B 1
MHOTOI'PaHHHUKAX

16 [1nockocTH U NEepreHINKYISPHbIE UM MIPSIMBIE B 1
MHOTOIPaHHHUKAX

47 [Tepnengukynsap u Haknonnas. [loctpoenue 1
NEPHEHANKYJIPA U3 TOYKH HA MPAMYIO

48 [lepnenaukynsp u HaknoHHas. [locTpoenue 1
NEePHEHANKYJISIPA U3 TOYKH HA MPSMYIO

49 Teopema o Tpé€x neprneHANKYIApax (mpsmast u 1
obOpartHas)

50 Teopema o Tpéx meprneHAUKYIspax (mpsmMas u 1
obOpatHas)

51 | Yroa Mexay CKpelMBAOIIMMHUCS MPSIMBIMH 1

59 [Touck neprneHIuKyISIpHBIX IPAMBIX C OMOIIIBIO 1
MEePIEHIUKYIISIPHBIX TUIOCKOCTEN

53 | OptoroHajabHOE TPOSKTUPOBAHUE 1

54 [locTpoenue ceuenuii kyba, MpU3MBlI, HPaBHHBHOﬁ 1
MUPaMUJBI C TIOMOIIBK OPTOTOHATIBHON MPOEKIINI

55 [ToctpoeHue ceueHuii Kyoa, MPU3MBI, nPaBI/IJlLHofI 1
MIAPaMUJIBI C TIOMOIIBIO OPTOTOHATBLHON MPOSKITNI
CummeTpusi B IPOCTPAHCTBE OTHOCUTEILHO

56 | mnockoctu. [lmockocT cuMMeETpuii B 1
MHOTOTPaHHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH TPSIMOM U ITITIOCKOCTH 1
KaK CJIEJICTBHE CHMMETPHH

58 IIpaBunbpHBIE MHOTOTPAaHHUKH. Pacdér paccTostHui OT 1
TOYKH JI0 MIIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacy€r paccTosiHUl OT 1

TOYKHU OO0 IIJIOCKOCTH
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60

Crioco0Obl OIIyCTUTh NEPIEHAUKYIIAPBI: CAMMETPHUS,
CABUT TOYKH I10 NAPAJLJIEIbHOU NPIMON

61

62

CnBur 1o HenapaJyieIbHOU MPSIMON, U3BMEHEHUE
paccTosHui
KonTtpoubnas paGora Ne2 "B3zanmHuoe

pacioJio;KeHne NPAMBbIX U IJIOCKOCTei B
npocrpancrse '

63

HOBTOpeHI/Ie: Yo MEKAy MpsAMbIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIBLHOM TPEYTOIBHUKE,
TeopeMa KOCHHYCOB

64

65

[loBTOpEHUE: Yroa MKy CKpEeIIUBaOIIUMHUCS
IpSMBIMU B IPOCTPAHCTBE

FGOMeTpI/I‘IeCKI/Ie MCTOJbI BBIYMUCIICHUS YyIJIa MCKAY
MMPpAMBIMH B MHOT'OT'paHHHKaX

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yrjia

[lepnennukynspuble naockoctu. CBONCTBA B3aUMHO
NEPHEHAUKYIISAPHBIX INIOCKOCTEN

IIpu3Hak neprneHauKyIIpHOCTH IUIOCKOCTEH; TeopeMa
0 MPAMOU MEepECEYEHUS ABYX IIIOCKOCTEN
NEPIEHANKYJISPHBIX TPEThEH INIOCKOCTH
[TpsMoyronbHbIM napasienenunen; Kyo; n3MepeHus,
CBOMCTBA NPSIMOYTOJIBHOTO MTapaJlIeIICUuIEna

70

71

72

TeopeMa 0 rMaroHany NpAMOYTOJIbHOTO
napaJuleIenuIea U CIEACTBUE U3 HEE

CTepeOMCTpI/I‘{CCKI/IC U MPUKJIAAHBIC 3a/1a4U,
CBA3aHHBIC CO B3AMMHBIM PACIIOJOKCHUEM IIPAMBIX U
IIJIOCKOCTH

HOBTOpCHI/IeZ CKpCIIUBAOIHECS IPSAMEIC,
napajaCJIbHbIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'paHHHUKaXx

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPELIMBAIOMINXCS MPAMBIX, PACCTOSTHUE MEXKIY
CKPEIIHUBAIOIIUMHUCS MPSIMBIMU B IPOCTBIX CUTYAIUSIX
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PaccTosHrE OT TOUKH J0 IIIIOCKOCTH, paCCTOAHUE OT

74 . 1
IPSIMOM 70 IJIOCKOCTH

75 Brrunciienue paccToOSHUN MEXIY CerLuH]EanmHMHC;I 1
HPSMBIMU C IOMOUIbIO MEPIEHIUKYISIPHON MIIOCKOCTH
TpéXrpaHHslil yroji, HEpaBeHCTBA I TPEXTPaHHBIX

76  yrnos. Teopema [Tudaropa, TeopeMbl KOCHHYCOB U 1
CHUHYCOB JUIsl TPEXTPAHHOIO YIJIa

77 DeMeHTHI ChepruIecKoil FTeOMETPUH: T€OIe3UNIECKIE 1
JIMHUU Ha 3emiie

78  KourpoJubHas padora Ne3 "Yrubl u paccTosius "' 1

79 CI/ICTeMaTI'/‘IBaI_II/I}I 3HaHUM "MHOrOrpaHHUK U €T0 1
AJIEMEHTBI

80 | Ilmpammna. Buner nupamua. [lpaBunbHas nupamuia 1

81 [Tpu3ma. [Ipsimast u HaknoHHas pu3Msl. [IpaBunbHAs 1
npusma

82 [Ipssmoit napaienenunen, NpsMOyroIbHbIN 1
napauenenunes, Kyo

83  Brimykiible MHOTOrpaHHUKH. Teopema Ditnepa 1

84 Beinyknbie MHOrorpanHuku. Teopema Diniepa. 1
[IpaBusbHbBIE U TOTYIPAaBUIbHbIE MHOTOI'PaHHUKU

85 KonrpoabHas padora Ne4 "Muororpanuukn' 1

86  IlousiTHE BeKTOpa HA TUIOCKOCTH M B IPOCTPAHCTBE 1

87  CymMma BEeKTOpOB 1

88  Pa3zHOCTH BEKTOpOB 1

89  IlpaBmio mapajuienenumnesaa 1

90 YMHOXeHHe BEKTOpa Ha YHCIIO0 1

91 Paznoxenue BEKTOpa 110 6a3ucy TpEx BEKTOPOB, HE 1
JeKalMX B OJIHOM MJIOCKOCTH

92 | CxamsipHOE MPOW3BEICHHE 1

93  BpluncneHue yria Mexy BEKTOpaMH B TPOCTPAHCTBE 1

94  TIlpocreiimue 3a/1a41 ¢ BEKTOPaMU 1

95 | Ilpocreiimue 3a1a41 ¢ BEKTOpaMH 1
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96 | IIpocreiiniue 3a1a4u C BEKTOpaMHU
97 | Ilpocreiiniue 3a1a4u C BEKTOpaMHU
98  OO6oOuIeHne U CUCTeMaTH3AIHsI 3HAHUH

99 | O000uIEHME U CUCTEMATU3ALIUS 3HAHUM

I

100 HroroBasi KOHTpOJbHasI padoTa Ne5 1

101 HroroBasi KOHTpOJIbHasI padoTa Ne6

102 OOGoOmenue u cucTreMaTH3anys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0

11 KUIIACC
N KoJsnyecTBOo 4acoB Jara uzyvenus DJIeKTPOHHBbIE HH(POBbIE
o
. Tema ypoka KoHTpoabHble oOpa3oBaTe/ibHbIE
n/n o Bcero P ILnan Daxr
paﬁoTbI pecypchl
1 [ToBTOpenue temsl "KoopauHatsl BeKTOpa Ha 1
IUIOCKOCTH M B TPOCTpaHCcTBE"
2 IToBTOpenue teMsl "CkallspHOE TPOU3BENECHNE 1
BEKTOPOB"
3 [ToBTOpeHue Tembl "Bbryucienne yria Mexmay 1
BEKTOPAMH B ITPOCTpaHCTBE"
4 IToBTOpEeHME TeMBbl Y paBHEHHE MIPSIMOM, IPOXOASAILEN 1
4yepe3 JABE TOUKH"
5 VYpaBHEeHME MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BekTopHoe nmpounsseneHne 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IPOrpaMMHUPOBAHKE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWNHOE 1

IpOrpaMMHUpPOBaHHE
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AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexay

10 MMPpAMBIMH B MHOT'OT'paHHUKAaX

11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay
IUIOCKOCTSIMU B MHOT'OT'PaHHUKAxX

12 dopMya pacCTOSHUS OT TOYKH J10 IUIOCKOCTH B
KOOpAMHATAX

13 HaxoxneHne paccTOsIHUM OT TOYKH 10 IUNIOCKOCTH B
KyOe

14 HaXO)KIleHIiI’C pacCTOSIHUM OT TOYKH 10 TJIOCKOCTH B
IIPABWJIBHOM NHUpaMuUe

15 Kontpoabnas padora Nel "Ananntnyeckas
reomerpus"

16 Ceuenus MHOI'OIrpaHHUKOB: CTAaHAAPTHBIC
MHOTOTPaHHUKHU

17 | CeueHust MHOTOIPaHHUKOB: METO/I CJIEJIOB

18 Ceuenus MHOI'OIpaHHUKOB! CTaHI[aIBTHLIG IIJIOCKOCTH,
NepeceYeH sl IPSIMBIX U INIOCKOCTEN

19 [TapamienpHble MpsIMBIE U TUIOCKOCTH: NTapaJIJIEIIbHBIE
CE€UCHUA

20 Hapannenbvﬁme IpsIMBIE U IUNIOCKOCTU: PACYET
OTHOIIEHUN

21 [TapamienpHble NIPsIMBIE U TUIOCKOCTH: YIJIbI MEXIY
CKpPCIIUMBAIOIIUMHUCA ITPAMBIMUA
HepHGHI[I/IKYHSIpHBIG IPpAMBIC U TINIOCKOCTHU

22  craHAapTHbIE Mapbl MEPIEHIUKYIIPHBIX MIIOCKOCTEN
" IPAMBIX, CUMMETPHUH MHOT'OI'PAaHHUKOB

23 [lepnenuKymnsipHbIE NPSIMBIE U IUIOCKOCTH: TEOPEMA O
TpeX NEPIEHAUKYIIIPAX

o4 [lepnenauKyIsipHBIE TPSIMBIE U INTIOCKOCTH:
BBIUMCJIEHMSI JUIMH B MHOTOI'PaHHUKAX

o5 [ToBTOpEHue: moa M MHOTOYTOJIbHUKOB, (POPMYJIBI

JUTS TUTOTIA/IeH, cooOpaxkeHus oa00us
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[ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (hOPMYJIBI

26 JUTSI TITOMA/ICH, COOOpaKeHHMsI TOA00MS

27 [ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (hOPMYITHI
JUTS TUTOIAIeH, COOOpaKeHus oa00us
Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIAN

28 | TOBEpXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
moao00ust
[nomany ceyeHnii MHOTOTPaHHUKOB: TUIOMIAN

29 | TOBEpXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKEHUS
no1ooust

30 KonTposbnas padora Ne2 "IloBTopeHue:
MHOTOIPAHHUKH, CEYeHHUs] MHOTOTPAHHUKOB'"'

31 O061éM Tena. OObEM MPSIMOYTOIBHOTO
napajuiejenumneaa

32 3amaun 00 yaBOCHUHU Ky0a, 0 KBaapaType Kyoa; o
TPUCEKIUH yriia

33 CrepeomeTpuyiecKkue 3aj1a4u, CBI3aHHbIE ¢ 00bEMOM
MPsIMOYTOJILHOTO Tapasiesenumnea

34 [Tpuknanubie 3a1a4n, CBI3aHHBIE C BBIYMCICHUEM
00BbEMa MPSMOYTOIBHOTO TapalJIeIeuneaa

35  OOBEM mpsiMOil TPU3MBI

36 CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHBIC C
BBIUHCIICHHEM 00bEMOB IPSIMOU TPU3MBI

37 [Tpuknanubie 3a1a4n, CBI3aHHBIE C 00BEMOM MPSAMOit
TIPU3MBI
Breruncienne 00bEMOB TEN C IIOMOIIBIO

38  ompenenénHoro uHTerpana. O0bEM HaKIOHHON
TIPU3MBI

39 Brruncnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaiga. OobEéM mupaMu bl

40 ®opmyna o6béma nupamuabl. OTHOIIEHHE 00BEMOB
MUPaMHU]] C OOIIKUM yTIIOM

a1 ®dopmyna 00béMa nupamuabl. OTHOIIEHHE 00BEMOB

ApaMuJ] C OOIIUM YTIJIOM
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CTCpeOMeTpI/I‘IGCKI/IC 3aa4u, CBA3aHHBIC C 00BEéMaMHu

42 . 1
HAKJIOHHOM MPU3MBI

43 CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbIe ¢ 00bEMaMU 1
MTAPaMUIbI

44 [Tpuxnaansie 3agaun no reme "O0bEMBI TEN", 1
CBSI3aHHBIE C 00BEMOM HAKJIOHHOW MPU3MBI
[Tpuknanaeie 3anaqyu no teMe "OO0BEMBI Te"

45 .. ’ 1
CBSI3aHHBIE C 00BEMOM MHPAMUJIBI

16 [Ipumenenne 06bEMOB. BriunciieHue paccTosiHUS 10 1
ILIOCKOCTH
KonTpoanHas padora Ne3 "Oo0bém

47 " 1
MHOTOTPAHHUKA

48 Hunuuapudeckas mOBEPXHOCTh, 00pa3yrolue 1
HAJTUHIPUYECKOU TOBEPXHOCTH

49 Humunap. [psmon kpyrooit nunuuap. [lnomans 1
MMOBEPXHOCTH MUITUHIPA

50 Konundeckas moBepXHOCTh, 00pa3yroIIne KOHUIECKOM 1
noBepxHocTu. Konyc

51 CeueHune KOHYCa TII0CKOCTHIO, TapaJUIeIbHOM 1
IUIOCKOCTH OCHOBAHUS

52 VYceuénnslii konyc. M300paxeHne KOHYCOB U 1
YCEUYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U TTOJTHOM 1
MOBEPXHOCTU KOHYCa

54 [Tnomaar 60KOBOY MOBEPXHOCTH U MOJTHON 1
MOBEPXHOCTH KOHYyCa
CrepeomeTpruecKue 3aJa4u Ha JI0Ka3aTeNbCTBO U

55 | BbIUMCIIEHHE, IOCTPOCHUEM CEUEHHUH LUIMH/PA, 1
KOHyca

56  KonrpoanHas padora Ned "Tena Bpamenus" 1

57 | IIpuxiagdsle 3a0aud, CBSI3aHHBIE C LIIHHIPOM 1

9
58 | IIpuxiagusle 3aqaun, CBSI3aHHBIE C [IIMHIPOM 1
9
59  Cdepa u map 1
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[Tepeceuenue chepsl u mapa c miaockocteio. Kacanue

60 | mapa u cdepsl mWI0CKoCThIO. B u n3o0paxkeHue 1
nrapa
[epeceuenue cdepbl u mapa ¢ mIockocThio. Kacanue

61  mapa u cdepsl mWI0CKoCThIO. B u n3o0paxenue 1
nrapa

62 | Ypasuaenwue chepsl. [Inomans chepsl u e€ yacrei 1

63  Cummerpus chepsl u mapa 1
CrepeomeTpHyecKre 3aJaui Ha JOKa3aTeIbCTBO U

64 | BBIUMCIIEHUE, CBA3aHHBIC CO CHEPOH U MIapoOM, 1
MIOCTPOCHUEM MX CEUSHHH TUIOCKOCTHIO
CrepeomeTpHyecKre 3aJaui Ha JOKa3aTeIbCTBO U

65 | BBIUMCIIEHUE, CBA3aHHBIC CO CHEPOH U MapoM, 1
MIOCTPOCHUEM MX CEUSHHH TUIOCKOCTHIO

66 IlpuknanmHble 3a1a4H, CBA3aHHBIE CO Chepoii U mapom 1

67 [ToBTOpEHUE: OKPY)KHOCTD Ha IIOCKOCTH, 1
BBIYUCIICHHSI B OKPY>KHOCTH, CTaHAapPTHBIE 10100

68 Paznuanbie KOMOWHAIMN TEN BPAIICHUS U 1
MHOTOTPaHHUKOB

69 3amaum no teme "Tena u MOBEpXHOCTHU BpauieHus" 1

70  3amaum no teme "Tena ¥ MOBEpXHOCTHU BpauieHus" 1

71 KonTpoubnas padora NeS "Tena u noBepxnocTu 1
BpameHus'

79 O6beém muunapa. Teopema 06 00bEME MPSIMOTO 1
WIMHIpA

73 Brruncienne 00bEMOB TEN ¢ IIOMOIIBIO 1
omnpenenénHoro uHTerpana. O0bEM KoHyca

74  Ilnomaau 60KOBOW M MOTHON MOBEPXHOCTH KOHYCA 1

75 CrepeomeTpHUEeCKHEe 3a/1a4H, CBSI3aHHbIE C 1
BBIYHUCIICHHEM 00hEMOB IIHIIMHIIPA, KOHYCa

76 [Tpuknagaeie 3aaaun 1o Teme "OOBEMBI U IO 1

noBepxXHocTen Ten"
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77

O0BEéM mapa u mapoBoro cekropa. Teopema 00
00wvéme mapa. [Tnomane chepsr. CTepeomerpuueckue
3aJ1auu, CBS3aHHBIC C BHIYHCICHUEM 00BEMOB I1apa,
IIAPOBOT'0 CEIMEHTA U IIapOBOT0 CEKTOpa

78

79

80

[Tpuknanueie 3anaqn mo reme "OOsEMBI TEn",
CBsI3aHHBIC C 00BEMOM IIapa U IIOMIAJBI0 Cephl.
COOTHOIICHHS MEXTY TUIOIIAIIMU TIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TEN

[TonoGHbIe Tena B mpocTpaHcTBe. M3mMenenue oobéma
npu nonodun. CTepeoMeTpruiecKue 3aaadm,
CBSI3aHHBIC C BEIYMCIIEHUEM O0BEMOB TeIl U IIIOMIAeH
MMOBEPXHOCTEH

KonTpoabsnas padora Ne6 "Ilinomaau
MOBEPXHOCTH M 00bEMBI KPYIJIbIX Tea"

81

82

83
84

JBuxenus npocrpancTBa. OtoOpaxxenus. JBrxkeHus
U paBeHCTBO Guryp. O01re cBOMCTBa TBUKECHHIA

Bubl ABMKEHUH: TapaJuieIbHBIN MIEPEHOC,
[EHTpaIbHAsi CHMMETPHS, 3€pKaJibHast CHMMETPUSI,
MOBOPOT BOKPYT IPSIMOit

[TpeoOpa3zoBanus nogobus. Ipsmas u chepa Ditnepa
['eomeTpHuueckue 3a1a4ui Ha MPUMEHEHUE TBH)KECHUS

85

86

Kourpoabsnas padora Ne7 " JIBu:kenue B
npocrpancrse"

O6o6mmaromiee nopropenue 11 moHSITHI U METOIOB
Kypca reomerpuu 10—11 kmaccoB, cucremaTu3aims
3HaHui: "[lapanienbHOCTh NPSIMBIX U IVIOCKOCTEN B
npocTpaHcTBe"

87

O6o06matomiee moBTopeHue 11 mMoOHSATHIT 1 METOZI0B
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHuil: "BekTopsl B mpocTpaHcTBE"

88

O6o06matomee moBTopeHue 11 mMoHSITHIT 1 METOZI0B
Kypca reomerpun 10—11 knaccos, cucremaTu3anms
3HaHui: "BekTopsl B mpocTpaHcTBe"

23




89

90

91

92

O6o06matomee moBTopeHue 11 MOHATHI 1 METOZI0B
kypca reometpun 1011 xmaccos, cucreMaru3anus
3HaHui: "O0beM MHOTOIrpaHHHKA"

O6o06matomee moBTopeHue 11 MOHATHI U METOZI0B
Kypca reomerpun 10—11 knacco, cucremaTuzanus
3HaHui: "O0beM MHOTOIrpaHHHKA"

O6o6maromee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3Hanuii: "Ilnomaanu noBepxXHOCTH U 00BEMBI KPYTIIBIX

TCJI

O6o06matomee moBTopeHue 11 MOHATHI U METOZI0B
Kypca reomerpun 10—11 kaccoB, cucremaTu3anms
3HaHui: "[lnomaay moBepXHOCTH U 00BEMBI KPYTIIBIX
Ten"

93

Pemenue 3amau

94

Hrorosasi kKoHTpoJIbHasI paboTa

95

[ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMAaTH3aIUsl 3HAHUI

96

97

98

99

100

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U eé
POJIb B Pa3BUTHU COBPEMECHHBIX WHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U eé
POJIb B Ppa3BUTHU COBPEMECHHBIX WHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U eé
POJIb B Pa3BUTHU COBPEMECHHBIX NWHIKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT Ui

I/ICTOpI/I}I Pa3BUTHA CTCPCOMETPHUUN KaK HAYKHU U eé
POJIb B pa3BUTHUHU COBPEMCHHBIX MHXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK HAYKU U et
POJib B pa3BUTHHU COBPEMCHHBIX MHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui
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101

102

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€
pOJIb B pa3BUTUU COBPEMEHHBIX MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €&
pOJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC 2023 — 2024 YYEBHBIN I'O/JI

102

Koaun4yecTBO 4acoB

Jdata uzyyenust

DJIeKTPOHHBbIE HU(PPOBLIE

lij}:] Tema ypoxa Beero KonTtpoJbHbie Ttan Daxr o0pa3oBaTejibHbIE
padoThI pecypebl
1 HapaJ'IJ'IeJ'IBE-IOCTB NpSMBIX, TMPSMOM M TIOCKOCTH, 1
TUIOCKOCTEH.

2 [eprieHANKYISAPHOCTH MPSIMBIX, TPSIMOM U TUIOCKOCTH. 1

3 [lepnieHIMKYISIPHOCTD MIIOCKOCTEM. 1

4 H3mepeHue yrioB U pacCTOSIHUN B TPOCTPAHCTBE. 1

5 MHoOrorpasHuKH 1

6 Bekrtopsl Ha miIockocTH. MeTo KoopAuHaT. 1

v KonTpoubnasi padora Nel «IloBTOpenne, 1 1

000011IeHNEe U CHCTEeMATH3ALMA 3HAHMI»

8 Ananuz KOoHmpoabHOU pabomol. 1

9 [ToHsiTHE BEKTOpA B TIPOCTPAHCTBE 1

10 | PaBeHCTBO BEKTOpPOB 1

11  PaBeHCTBO BEKTOpPOB 1

12 | CnoxeHue M BBIYUTaHHE BEKTOPOB 1

13 | CrnosxeHue M BBIYUTaHHE BEKTOPOB 1

14  CnoxxeHue U BBIYUTaHUE BEKTOPOB 1

15 | CrnosxeHue U BBIYUTaHHE BEKTOPOB 1

16 = YMHOXeHHe BEKTOpa Ha YHCIIO0 1
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17  YMHOXXEHHE BEKTOpa Ha YUCIIO 1

18 YMHOXeHHe BeKTopa Ha uncio. CaMocTosTebHas 1
pabora

19 VYMHOXEHHE BEKTOpa Ha YUCIIO 1

20 KonTpoabsnas padora Ne2 no teme: «BexkTropnl B 1
NMPOCTPAHCTBE»

21  AHanmu3 KOHTPOJIbHOW PabOTHI 1

22  KowmraHapHbIE BEKTOPbI 1

23 | KomrmaHapHbIe BEKTOPBI 1

24 | KomruiaHapHbIe BEKTOPBI 1

25  IlpsiMoyroJibHasi CHCTEMa KOOPAMHAT B MPOCTPAHCTBE 1

26  IlpsimoyroJibHasi CHCTEMa KOOPAMHAT B IPOCTPAHCTBE 1

27 | KoopauHaThl BEKTOpa 1

28 | KoopauHaThl BEKTOpa 1

29 | Ilpocreiimwue 3a/1a4u B KOOPAUHATAX 1

30  Ilpocreiimue 3a1a4n B KOOPAWHATAX 1

31 | IIpocreiimue 3a/1a4u B KOOPAUHATAX 1

32 CkansipHOE MTPOU3BEICHNE BEKTOPOB. YTOI MEXITY 1
BEKTOpaMHU

33 CkanspHoe MpOu3BeIeHNE BEKTOPOB. YTOI MEXIY 1
BEKTOPAMH

34 CkansipHOE MTPOM3BEICHNE BEKTOPOB. YTOI MEXITY 1
BEKTOPAMH

35 CxanspHOe MPOU3BEICHUE BEKTOPOB. YTOI MEXIY 1
BEKTOpPaMHU

36 | BorumcneHue yriioB MEXy NPSMBIMH U TUIOCKOCTSIMU 1

37  BoluncneHue yriioB MEXy NPSMBIMH U TUIOCKOCTSIMU 1

38  BrluncneHue yriioB MEXy NPSMBIMH U TUIOCKOCTSIMU 1

39 Brrurcnenue yriioB Mex1y NpsSMbIMH U TIJIOCKOCTSIMHU. 1
CamocTtosTenbHas padora

40  JIBmxkeHHS 1
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41

JIBrKeHUS

1

42  JIBmxenus. toroBoe o6o0meHne 1
43 KonTpoubsnas padora Ne3 no reme: «Metop 1

KOOPJMHAT B MPOCTPaHCTBeE. [IBHIKEHHU S
44 | AHanu3 KOHTPOJIbHOU PabOThI 1
45 | Humuuap 1
46 | Ilnomanas MOBEPXHOCTH ITMIMHAPA 1
47 | Ilnomaas MOBEPXHOCTU IUIMHAPA 1
48  Ilnomaap MOBEpXHOCTH IIMIIMHAPA 1
49  Konyc 1
50 | [Inomiaap MOBEPXHOCTH KOHYCA 1
51 | [lnomaab MOBEPXHOCTHU KOHYCA 1
52  Ilmomaap MOBEPXHOCTH KOHYCA 1
53 | YcedeHHBI KOHYC 1
54 | YcedeHHBIH KOHYC 1
55 | Cdoepa u map 1
56 | YpaBHeHHE U miouia b chepsl 1
57 | YpaBHeHHE U mJouia b chepsl 1
58  BzammHoe pacrnosnoxeHue cepsl U MI0CKOCTH 1
59 BsanmMHuoe pacrionokenue cepbl U TUIOCKOCTH. 1

CamocrositenbHas pabora
60 BzaumHOe pacrnosnoxeHue cepsl U MI0CKOCTH 1
61 KonTpoubsnas padora Ne4 no reme: «naunap, 1

map, KOHyc»
62  AHanM3 KOHTPOJBHOW PabOTHI 1
63 | OO0BEM MPSAMOYTOIBHOTO MapalIelIeuIea 1
64  OOBEM MpsIMOI M HAKJIOHHOW MPU3MBI 1
65  OOBEM MpsIMOI M HAKJIOHHON MPU3MBI 1
66 = OOBEM MpsIMOI M HAKJIOHHON MPU3MBI 1
67 | OObEM numuHApa 1

27




68  OO0BEM muMHIpa 1
69  OO0bEM numuHApa 1
70 | OOBEM nmupaMuabl 1
71  OOBEM nmupaMuabl 1
72 | O0BEM mUpamMuabl 1
73 | OO0BEM KOHYyCa 1
74  O0bBEM KOHYCa 1
75 | OOBéM KOHyca 1
76 | OObEM mapa u ero yacteit 1
77 | OObEM mapa u ero yacteit 1
78  OObEMm mapa u ero yacteil. CamocrositensHasi paboTa 1
79 | OObEM mapa u ero yacteit 1
80 KonrtpoabHas padora Ne5 mo teme: «O0beMbl TeD» 1
81  AmHanmu3 KOHTPOJBHOU PabOTHI 1
82  Ilmanmmerpus 1
83 | Ilmanmmerpus 1
84  IlpsiMbIe M MJIOCKOCTH B TIPOCTPAHCTBE 1
85  IlpsiMbIe M MJIOCKOCTH B TIPOCTPAHCTBE 1
86  MHOrorpaHHUKU 1
87  MHoOrorpaHHUKU 1
88  MHororpaHHuKu 1
89  Tena u NOBEpXHOCTH BpaIllEHUs 1
90 Tena u NOBEPXHOCTH BpaIlEHUs 1
91 Tena u MOBEPXHOCTH BpAIICHUS 1
92  KoopauHaThl U BEKTOPHI 1
93  KoopauHathl U BEKTOPHI 1
94  KoopauHaThl U BEKTOPHI 1
95 | l3mepeHHe reOMETPUICCKHAX BEITHINH 1
96  l3mepeHHE reOMETPUYECKUAX BEITHUNH 1
97 | HToroBasi KOHTPOJIbHAs PadoTa (KOHTPOJIbHAA 1

28




padora Ne6)

98

AHayn3 KOHTPOJIBHON pabOThI

99

Hrorosoe 00001eHnE

100

Hrorosoe 00001meHnE

101

Hrorosoe 00001meHE

102

IlonBenenue UTOTOB 3a roj

R R R

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Artanacsn JI.C., byry3oB B.®., Kagomues C.b. u qp. «MaremaTuka: anredpa u Hadajaa MaTeMaTHIECKOTO
aHanmsa, reometpus. ['eomerpus 10-11 kmacc: yuel. muist 001ieo0pa3oBaTeIbHBIX OpraHu3annii: 6a30BbIi
u yrayOneHHbIi ypoBeHb». — M.: [Ipocsemenne, 2016.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. 3uB Bb.I., Meitnep B.M. [lunaktuueckue marepuanbl mo reometpuu s 10 kmacca. — M.:
[Ipocsemenue, 2004.

2. 3uB b.I., Meiinep B.M. Jlumaktuyeckue Marepwansl 1o reomerpuu s 11 kmacca. — M.:
IIpoceemnienue, 2004.

3. 3uB B.I'., Meiinep B.M., baxaunckmii A.Il. 3amaun mo reomerpuu mius 7 — 11 kmaccoB. — M.:
[Ipocsenienue, 2004.

4. Caaksn C.M., byryzos B.®. 13yuenue reomerpun B 10 — 11 knaccax: Meroanueckre peKOMeHIaluu
K yueOHuky. Kuura ans yuurens. — M.: [Ipocsemenue, 2003.

5. TI'mazkoB HO.A., FOguna U.U., Byry3os B.®. Pabouas Terpaas. 10 knacc. — M., [IpocBemenue, 2013.
I'mazkos 10.A., Onuna U.1., byty3zoB B.®. Pabouas terpans. 11 xnace. — M., [Ipocsemenue, 2013.
JlutBunenko B.H. I'otoBumcs k EI'D. 10 kiacc. — M., [Ipocsemienue, 2011.

JlutBunenko B.H. I'otoBumcs k EI'D. 11 knace. — M., [Ipocsemienue, 2012.

© o N

®enuenko JI.A., JIutBunenko I'.H. Pa3HoypoBHEBBIE 3aiaHMs UII TEMAaTHYECKMX W HTOTOBBIX
KOHTpPOJIbHBIX padoT no reomerpuu. 10-11 xnacesr. — /1., 2008.
10. TToremkun B.JI., [Toremkuna JI.JI. l'eomerpus. 10 — 11 xnaccel. 3agaunuk — npaktukym. — 1., 2017r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://videouroki.net/
https://onlinetestpad.com/
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