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INHOACHUTEJIBHAS 3AIINCKA

['eomerpust siBisieTcs: OAHMM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETrO
obmiero o6pa3oBaHMsl, TaK KaK 00ECIIEYNBAET BO3MOKHOCTh U3YUEHUS TUCLUILIUH
€CTECTBEHHO-HAYYHOW HAIPaBIECHHOCTH W TMPEIMETOB T'yMAaHUTApHOTO ILIMKJIA.
[lockonpKy  JOTMYEeCKOEe  MBIIUIEHHE,  (QopMUpyeMOe  TOpU  H3y4YEHUHU
O00y4YarOMIMMUCS MOHSATUMHBIX OCHOB N'€OMETPHUH, MPH JI0KA3ATEIbCTBE TEOPEM U
NOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKACHHUI MPHU PEIICHUH T'€OMETPHYEeCKUX
3aa4, YMEHHME BBIIBUIaTb M OINPOBEPraTh TUIIOTE3bl HENOCPEACTBEHHO
UCIOJIb3YIOTCS MPU PEILICHUU 33]]ad €CTECTBEHHO-HAYyYHOrO IMKJA, B YaCTHOCTH
dbuznueckux 3amay.

[ens ocBoeHus: mporpammbl yueOHOro kypca «I'eomerpusi» Ha yriayOonéHHOM
YpOBHE — pa3BUTHE WHAUBUAYaJIbHBIX CHOCOOHOCTEW OOydYaroumxcs mpu
M3yYCHUU TEOMETPHUH, KaK COCTaBIISIONICH MpeaMeTHOW obnactu «Maremarnka u
uHpopMaThKa»  yepe3  0OecleueHHe  BO3MOXKHOCTH  MPUOOPETEHUS U
UCIIONb30BaHUsT Oosiee TIIyOOKHMX TEOMETPUUYECKMX 3HAHMW W JICHWCTBUH,
cnenu@UUHbIX TEOMETPUHU, U HEOOXOIUMBIX JJI YCIEUHOro IpodeccuoHaIbHOTO
00pa30BaHus, CBA3aHHOI'O C HCIIOJIb30BAHUEM MATEMATHKU.

[IpropuTeTHBIMH 3aJjauaMU Kypca T€OMETPUU Ha YIIIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMH U YCUIIMBAIOUIMMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCSL:

paciipeHue NpeACTaBICHHUS] O T€OMETPUM KaK YacTU MUPOBOM KYJIbTYpPhl U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIIUM MUPOM;

dbopMupoBaHuEe NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEHIINX MaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIOIIMX ONUCHIBATH W U3YyYaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHWE MOHATHUIHHOrO anmnapara 1o pa3ieiry
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopmMupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMU  TOHATHUSMHU O
POCTPAHCTBEHHBIX (UIypax U UX OCHOBHBIMHU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn U yMEHUE UX NPUMEHSTh, YMEHHUS JOKa3blBaTb TEOPEMbl M HAXOIUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUS 33/1aY;

dbopMupoBaHUE YMEHHs paclo3HaBaTh HA YepTekKaX, MOJEISAX U B PEaIbHOM
MHUpE MHOIOIPAHHMKM M Te€la BpalleHHs, KOHCTPYHPOBATh TIE€OMETPUYECKHE
MOJEIH;

(dbopMupoBaHuE MOHUMAHUS BO3MOXHOCTH AKCHOMATUYECKOTO MOCTPOCHMS
MaTeMaTUYECKUX TeOopui, (OpMUpPOBAHUE MOHUMAHUS POJU AKCMOMATHKHU IPH
IIPOBEJICHUU PACCYXKICHUM;

(dbopMHUpOBaHUE yYMEHHS BIAJETh METOAAMHU J0Ka3aTEIbCTB M AJITOPUTMOB
pELICHHs, YMEHHMSI UX NPHUMEHATH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHUS B
XOJI€ pPELIECHUs CTEPEOMETPUYECKUX 33]1a4 U 3a7a4 C IPAKTHYECKUM COAECPKAHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTelbCTB  MpU



000CHOBaHUHU MaTEMATUYECKUX YTBEPKICHUN U POJIM aKCUOMATUKHU B ITPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUICKTYaIbHBIX M  TBOPYECKHX
CIOCOOHOCTEH O0y4YaroIIMXCs, MO3HABATEILHON aKTUBHOCTHU, HCCIIEI0BATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIILICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue GyHKIIMOHATIHLHOM TPAMOTHOCTH, PEJIEBAHTHONW T'€OMETPHUU:
YMEHHS PACIO3HABATh TMPOSBJICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CHUTYAlMsSIX W MPU U3YYCHHUH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJCIIMPOBAHUS PEAIbHBIX CHUTYyallid, HWCCIAEAOBaHUS IOCTPOCHHBIX MOJIENEH,
WHTEPIPETAIIUHU TTOJIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH CO/IEpKATEIhbHBIMH JTUHUSMH Y4eOHOTO Kypca «I'eomerpus» B
10-11 xmaccax sgBusitoTcs:  «lIpsiMble W TIJIOCKOCTH B MPOCTPAHCTBEY,
«Mmuororpanaukn», «Tema  BpameHus», «BekToppl ©  KOOpAWUHATHI B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpebGoBaHHE «yMETh OIEPUPOBATH
MOHATUSMIY, PEICBAHTHBIMU T€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10—-11 kmaccax, OTHOCHTCSI KO BCEM COJIEPKAaTEIbHBIM JIMHHUSM Yy4eOHOTO Kypca, a
dbopMUpOBaHUE  JIOTMYECKUX YMEHUW  pachpeiessieTcs He  TOJBKO MO
COJIEpPKaTeNbHBIM JIMHUAM, HO U 10 Tojam oOyueHus. Cojaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHUss DenepanbHOil padboueit
IPOrpaMMBbl, paclpeAei€HHBIM IO ToJaM OO0y4YeHUs, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIPOCAM 00y4aronuecs
oOpalajuch  HEOJHOKPATHO. OTO TMO3BOJIIET  OPraHU30BaTh  OBJIAJICHUE
TCOMETPUICCKUMHU TMOHSATUSIMH ¥ HABBIKAMU TTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
cOOJIF0ICHUEM MPUHITUIIA IPEEMCTBEHHOCTH, @ HOBbIE€ 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacIIupsisi U yriyomsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHbBIE CBSI3U.

[lepexoa Kk U3y4eHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycnmoBus s auddepeHnuanuu  O0Oy4eHHUS, TMOCTPOCHUS
UHUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3ydeHUE TEOMETPHUH KaK COCTABJIAIONIEH yaeOHOro mpeaMera «MaTeMaTnkay,

MOATOTOBUTH OOYYAIOMUXCS K TMPOJODKCHHUIO HW3YYCHHUS MATEMAaTHKU C
yu€ToM BbIOOpa Oyaymiedt npodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXIY
o01IUM U TTpo(pecCHOHAIBHBIM 00pa30BaHUEM.

Ha wusydenune ydebHOro kypca «l'eomeTpusi» Ha yriiyOJIEHHOM YpOBHE
otBoautcsa 204 qaca: B 10 knacce — 102 gaca (3 gaca B Henemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIeIN0).



COJEPXAHUE OBYYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  MOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npoctpadHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anMHOE pacrosokeHue NpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECH,
napaJuleIbHbIE M CKpEeIIMBarommecs mnpsMble. [Ipu3HAKW CKpEIMBAIOIINXCA
npsaMbIX. [lapaiiensHOCTh NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlleiIbHbIC
IPSMBIE B IPOCTPAHCTBE, MAPATIEIIBHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPSAMO
u 1uiockoctu. IlapamiensHoe W LEHTPaJbHOE MPOCKTHPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWICTBa MNapajjIeNbHOrO MpoeKkTupoBanus. M3oOpaxeHnue
buryp B mapayuienbHON MPOEKIUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMHU, YTOJ
MEKy IPAMBIMHU B IIpOCTpaHCcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulebHbIE
IIJIOCKOCTH, CBOMCTBA napajjIeIbHbIX IJIOCKOCTEH. IIpocrenue
MPOCTPAHCTBEHHbIE (PUIYypbl Ha IJIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHHUI.

IlepnieH UK YJIApPHOCTD NMPAMOW U IUIOCKOCTH: NEPIEHAUKYIIAPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIBbHBIE W NEPHNEHAUKYJSIPHBIE K IUJIOCKOCTH,
IIPU3HAK TMEPIECHIUKYJIPHOCTH IIPSIMOM M IUIOCKOCTH, TeOopemMa O IpsAMOU
NEPIEHANKYJIIPHON IJIOCKOCTH. OptroronansHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIIAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT M[psAMOM 110  IUIOCKOCTH,  MpOeKuus  (purypsl Ha  IUIOCKOCTD.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEM: MPU3HAK  MNEPIEHAUKYJISAPHOCTH  JABYX
I0cKocTer. Teopema 0 TpEX NMEPIECHANKYIIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXIY MNPSIMOM M MIOCKOCTBIO, IBYIPAHHBIN
YIOJI, JUHENHBIM YroJl ABYTPAHHOIO yria. TpEXrpaHHBIA U MHOTOI'PAHHBIC YIJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoOiCTBa IUIOCKHX U
JIBYI'PaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB JJIs
TPEXTPAHHOIO yIJa.

MHororpaHHuK#

Buapel MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
pu3Ma, NpsAMas 1 HaKJIOHHasl MpU3Mbl, OOKOBasi U IMOJIHASI IOBEPXHOCTh MPU3MBI.
[lapamnenenunen, OpsAMOYIrOJbHBIM — NapajuleJIeNMIE] W €r0  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOIpaHHMKA. Teopema OJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupamupa: n-yronpHas mnupamuia,
npaBWwibHAs M yceu€HHas nupamuiabl. CBolicTBa pédbep M OOKOBBIX TIpaHei
NPaBUJILHOM NHUpaMuabl. [IpaBUibHBIE MHOTOIpaHHUKMW: NpPaBWIbHAS INpU3Ma U



IPAaBWIbHAS NHUPaMHJa, IpaBUIbHAsA TPEYrojibHAs IHPAMHUAA W IPABHIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
TOEKAd AP U UKOCAIP.

Bbruncnenue 5371€MEHTOB MHOTOTPaHHMKOB: pEOpa, JMaroHaid, VIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTU MPSMOM MPHU3MBI,
IIONIab OCHOBaHUM, TeopemMa O OOKOBOM TOBEPXHOCTH TIPSIMOW TPHU3MBI.
[nomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOW MNHpPaMUIbI,
TEOpEMA O TIOMAA YCEUEHHON MTUPAMU/IBI.

CuMmmeTpuss B IPOCTPAaHCTBE. DJIEMEHTBl CUMMETPUU  MPABUJIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUIJIBHOM MHOTOIPAHHUKE: CHMMETPHS
napajuleJenuIiela, CUMMETPUsS NPABUIIBHBIX IIPU3M, CUMMETPHS IPABUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApHBIC, COHANPABJICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMMU: CIIOKEHUE
Y BBIYATAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHME BEKTOpa Ha
yucio. CBOMCTBA CI0XKEHUsI BEKTOPOB. CBOWCTBA YMHOXEHUS BEKTOPA HA YMCIIO.
[lonATHEe KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamtenenunena. TeopemMa O pPas3iloKEHUHM BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsMoyrompHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. KoopaunHarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTOI MeExIy Bekropamu. CKalgpHOE NpPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tesia Bpamenust

[ToHsTHs: WTWIMHApPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTH,
chepuyeckas TMOBEPXHOCTh, o0Opasylolue ToBepxHOCTel. Tema BpalieHHs:
WIMHIpP, KOHYC, YCEUYEHHBIH KOHYyc, cdepa, map. B3ammHOe pacmoioxeHue
chepbl W TUIOCKOCTH, KacaTelbHas TIJIOCKOCTh K cdepe. MzoOpakeHue Ten
BpaIeHUs Ha TUIOCKOCTH. Pa3BépTka munmuHapa u KoHyca. CuMMeTpus chepsl u
mnrapa.

O6béM. OcHOBHBIE cBoWcTBa 00bEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena v ciaeAcTBus u3 He€. OObEM mpsMOd U
HAKJIOHHOW MPU3MBI, MIJIUHAPA, TUPaMUJIbI B KoHyca. O0BEM Iapa U MIapoBOTO
CerMEHTA.

KomOuHammu Ten BpalieHWsi U MHOTOrpaHHHMKOB. [Ipu3ma, BImcaHHas B
IWIMHIpP, OINWCaHHAs OKolo mwiuHApa. llepecedenune cdepbl m 1mmapa ¢
iockocThio. Kacanue mrapa u cdepbl MI0CKOCThIO0. [IoHATHE MHOrOrpaHHHUKA,



OMKMCAHHOTO OKOJIO cdephl, cepbl, BOUCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpallCHUSI.

[Inomane MOBEPXHOCTU IWIMHAPA, KOHYCA, IJIOMAAb chephl U €€ yacTeu.
[Tomobue B mpocrpancTBe. OTHOIIEHHME OOBEMOB, IUIOMIANECH MOBEPXHOCTEH
nonoousix ¢Guryp. IlpeodpasoBanue momoOus, romoteTus. PemieHue 3agauy Ha
MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKHX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPAHHUKOB U TE€JI BPAILICHUS: CEUCHUS LIMIIMHAPA
(mapannenbHO U TEPHEHJUKYJISIPHO OCH), CEUeHMs KOHyca (IapajuiesibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPIINHY), CEUCHHS IIapa, METOJIbI OCTPOECHUS
CEUYEHUI: METOJ| CIEJ0B, METOJ] BHYTPEHHEr0 MPOCKTUPOBAHMS, METOJI TIEpeHOCca
CEKYILIEH TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuum Hajg BeKTOopamHu. BekTopHoe
YMHOXK€HUE BEKTOpOB. CBOHCTBAa BEKTOPHOrO yMHOXeHUs. IIpsimoyronbHas
cucreMa KoopauHaT B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxeHnne BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPU PEIICHUH TE€OMETPUUECKUX
3a/1a4.

JIBUKEeHUS B IPOCTPAHCTBE

JIBmxenus: mpoctpaHcTBa. OtoOpaxkeHus. [IBUKEHUST U paBEHCTBO (UTYP.
OOGmue cBoiicTBa JBWKEHUH. Bubl JBWXKEHUM: TIapaUieIbHBIA IIepEeHoC,
LEHTpaJbHAsl CHUMMETpPHS, 3€pKaJibHasi CHUMMETPHS, IOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanus nogobus. [Ipsmas u cdhepa Diinepa.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaxkaanckoe BociMTaHue:

c(OpMHUPOBAHHOCTH TPAXKIAAHCKON MO3ULIMK 00YyJaIOMIErocs Kak akTUBHOIO U
OTBETCTBEHHOTO0  4YJ€Ha  POCCHHMCKOro  oOIlIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoIeayp TPaKTAaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHI W JPYyroe), yMEHHUe
B3aMMOJICIICTBOBATh C COLUHMAJBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSMU U Ha3HAYCHUEM;

2) naTpMOTHYeCKOe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TpakIaHCKOW HMJIEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY M HAaCTOSAILIEMY POCCUHCKOM MaTe€MaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCHMCKUX MAaTEMATHKOB U POCCUICKONW MAaTEMATUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE H3THX JOCTHKEHHA B JPYyrUX HayKaX, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, dTUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKM U JACATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JUYHOIO BKJIaJa B TOCTPOECHUE YCTOMYMBOIO OyIyIIEro;

4) 3cTeTN4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAasi 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj/lay, PEIICHUH, PacCyKJIECHUN, BOCIPUUMYHBOCTh
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUOB UCKYCCTBA;

5) pusnueckoe BocnuTaHME:

C(OPMUPOBAHHOCTb YMEHHSI TNPUMEHSATh MaTeMaTUYECKUE 3HAHHUS B
MHTEpEecax 3J0POBOro U 6€30MacHOro o0pas3a *KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE NMHUTaHHE, COAIIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTIIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NUECKOE COBEPILICHCTBOBAHKE
MIPH 3aHATUAX CHOPTUBHO-03J0POBUTENBHON JI€ATEIbHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TpYyAY, OCO3HAHUWE LEHHOCTU TPYNOJIIOOUs, HHTEpeC K
paznuuHbIM  chepaM  Mpo(PecCHOHANBLHON  AESITEIbHOCTH,  CBSA3aHHBIM  C
MaTeMaTUKOW U €€ MPHIOKEHUSIMH, YMEHHE COBEpIIaTb OCO3HAHHBIA BBIOOP
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HCHHBIC ILJIAHBI,
TOTOBHOCTH M CIHOCOOHOCTH K  MAareMaTHUYeCKOMY  OOpa3oBaHUI0 U



caM0o00pa30BaHUIO Ha MPOTSHKEHUH BCEH JKM3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PELICHUH MPAKTUUYECKUX 3a]]a4 MaTEMAaTUYECKON HAIpaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  AKOJIOTHUYECKOW KYNbTYphl, TOHMMaHUE BIUSHUS
COLIMATbHO-9KOHOMHUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMATBHOM
Cpelbl, 0CO3HAHME III00aIbHOT0 XapaKTepa dKOJIOTHISCKUX MpoOJeM, OpUCHTAITUS
HAa TPUMCHCHHE MaTEMAaTHYECKUX 3HAHWN JJI1 pEIICHUs 3aJad B 00JacTH
OKpYKaloIlel cpelbl, IJIaHUPOBAHUE TIOCTYIIKOB M OIIEHKHM HX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAKOLIEH CPENbI,

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOM  TMPAKTUKH, IMOHUMaHUE
MaTeMaTU4YeCKOM HayKu Kak cdepbl YeJIOBEUECKOH NESITEIbHOCTH, ATalloB €€
pa3BUTUS YW 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMM, OBJIAJICHUE SI3BIKOM
MAaTE€MaTUKH W MaTeMaTUYE€CKOM KyJIbTYpOM Kak CpPEJACTBOM TO3HAHUS MHUPa,
TOTOBHOCTh OCYILIECTBIISITh MPOCKTHYIO W HCCIEAOBATEIbCKYIO JAESATEIbHOCTh
VH]JIUBUYaJTbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Joruyeckue JeHCTBUA:

BBISIBJIAITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MaTEMAaTHYECKUX
OOBEKTOB, TMOHSTUM, OTHOLICHUM MeEXAYy TMOHATUSIMU, (OPMYJIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIacCU(pUKAIINH,
OCHOBAHUS JJIs1 000OIIECHUS U CPABHEHUSI, KPUTEPUHU MTPOBOJIMMOTO aHAIN3a;

BOCIIpUHUMATh,  (QOpPMYyIMpoBaTh W  MPeoOpa3oBBHIBATH  CYXKICHHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €MIUHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MaTeMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSX U YTBEPXKICHUSX, MPEIJIaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

JieJaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE ¥ OT MPOTUBHOIO), BEICTPANBATh apryMEHTAIMI0, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBO/IbI;

BBIOMpATh croco0 penieHus ydeOHOM 3agayu  (CpaBHUBATh HECKOJIBKO
BApHAHTOB  pElIeHUs, BBIOMpaTh HauboJee  MOAXOMAIUHA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrbie ucciienoBaresibCKue 1eiicTBHUSA:



HCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT I1O3HAHMUS,
dbopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIUE  MPOTUBOpEUYHE,  MPodOIIEMY,
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTUPOBATH
CBOIO MO3UIMIO, MHEHHE;

MIPOBOJIUTh CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, UCCIIEIOBAHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObeKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJICHUSIMH, TPOIECCAMU;

CaMOCTOSITEILHO (OPMYIMPOBATH OOOOIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOIONEHUsS, WCCIEAOBaHWSA, OIECHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHUIA;

MPOTHO3UPOBATh BO3MOYKHOE pa3BUTHUE IMPOLECCa, a TaKXKe BbIABUTATh
MPEATNOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCJIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIAITh JACPUIUTH WH(POpMAIMU, TaHHBIX, HEOOXOAMMBIX ISl OTBETa Ha
BOMPOC U JJIs PEIICHUS 3aauH;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AaHAIU3UPOBATH,
CHUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh WHGOPMAIMIO PA3TUYHBIX BUIOB U
¢dbopM mpencTaBieHus;

CTPYKTYypUpOBaTh MH(MOpMAIIUIO, MPEACTaBIATh €€ B pa3iMYHBIX (Popmax,
WUTIOCTPUPOBATh TpadudEeCcKu;

OLICHUBATH HaJIEKHOCTh uHpopMau 1o CaMOCTOATEJILHO
chOpMYITMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUA

OO0wmenne:

BOCHPUHHUMATh U (POPMYIIMPOBATH CYKJEHHSI B COOTBETCTBUU C YCIOBUSIMHU U
HeJsIMU  OOUIEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHs IO XOAY PELICHUS 3aadH,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0/l OOCYXKICHHsI 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBbI,
npoOJieMbl, pelIaeMoil 3ajauyM, BBICKA3blBaTh WJIEH, HAICJICHHbIE Ha IIOWCK
pEelIeHUs, COIIOCTABIATh CBOM CYXKIECHHUSA C CYXICHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyXUBaTh Pa3JIMUUe M CXOJACTBO MO3MIMI, B KOPpPEKTHOU (opme
(opMyIupOBaTH Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 33a4d, KCIIEPUMEHTA, UCCIICIOBAaHMUS,
IPOEKTa, CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIJICHHS C Y4E€TOM 3azad
pe3eHTaIMd U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHble YHUBepPcAJIbHbIE YUeOHbIE NelCTBUS
Camoopranmzanmus:



COCTaBJISATh IJIaH, aJITOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCO0 pElIeHUs ¢
y4€TOM MMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATHh BAPUAHTHI PEILICHHI C y4€TOM HOBOM MH(pOpMAITUH.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLICKT:

BJIQJICTh  HABBIKAMHU  TO3HABATEIbHOM  pedieKCuM  KaKk  OCO3HaAHUS
COBEPIIAEMBIX JEHUCTBUIA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BJIAJIETh
crocobamMu CcaMOINpPOBEPKH, CAMOKOHTPOJIA TIpollecca W pe3yJsibTaTa peuieHus
MaTeMaTHUYECKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHUBHI B JACATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JaHHBIX,
HaWJICHHBIX OIMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJbTaTa IIEJIA U YCIOBUAM, OOBSICHITH PUIUHBI
JTOCTHXKEHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHUMATh M KMCHOJ30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHIYaIbHON
paboOThl TpW pemeHud YYeOHBIX 3aJad, NPUHUMATh IeJlb  COBMECTHOM
JeSITENbHOCTH, TUTAHUPOBATh OPraHU3ALMI0 COBMECTHOW paboThI, paclpenensiTh
BUJIbI pabOT, JIOroBapuBaThCs, OOCYXJAaTh MPOLECC U Pe3yabTaT padoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0O0CYXJE€HUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEUCTBUA C APYITMMHU 4YI€HaAaMW KOMAaHJbl, OLICHUBATH
KayeCcTBO CBOErO BKJa/la B OOUIMH MPOIYKT MO KpUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaronuics HayqYuTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPUU TPHU
pEIlIeHNH 33/1a4 U MPOBEJICHUH MAaTEMAaTHUYECKUX PaCCyX ICHUMH;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU M CJCACTBUSL U3 HUX MPU PEUICHUU
reOMETPUYECKHUX 3a/1a4;

e KJacCU(MUIIMPOBATh B3aMMHOE PACMOJ0XKEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh MOHSTUSMHU, CBA3aHHBIMM C yIJlaMd B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B MPOCTPAHCTBE, MEXKIY MPSMOUA U
IJIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMMU;



e CBOOOJHO paclo3HaBaTh OCHOBHBIE BHUbl MHOIOTPAHHUKOB (MpHU3Ma,
nupamMua, MpsSMOYroJIbHBIN Mapajiiesienunel, Kyo);

e KJaccU(UIMPOBATL  MHOTOTPAHHHMKU,  BbIOMpass  OCHOBaHHMS  JJIA
KJ1acCU(UKaIUY;

e CBOOOJHO OMNEpUPOBATH TMOHATUSIMHU, CBSI3aHHBIMM C  CE€UYEHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPaIbHOE u OpPTOTOHAJILHOE
MPOCKTUPOBAHUE (PUTYp HA IJIOCKOCTb, BBIMIOJHATH M300pakeHUs! QUryp
Ha [JIOCKOCTH;

e CTPOUTH CEUCHHUSI MHOTOTPAHHUKOB PA3JIMYHBIMM METOJAaMH, BBITIOIHATH
(BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAAM  TMOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
nupaMua), TCOMETPUIECKUX TeJl C IPUMEHEHHEM (HOPMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
urypsr;

e CBOOOJHO OINEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH JACUCTBUA HaJl BEKTOPaAMU;

e pemaTh 3aJaud Ha JOKa3aTeJIbCTBO MAaTEMATHYECKUX OTHOIICHUH W
HaxO0XJICHHE TEOMETPHUYECKUX BEJIMYHMH, MPUMEHSISI HU3BECTHBIE METOJIbI
MIPU PEUICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEICTBA M  JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIC CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKaTh, NPEOOPaA30BBIBATH W HHTEPIPETHPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTypax, TPEICTABICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TMOJYYEHHbIE 3HAHUSI HA TMPAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBATh peaJbHbIC CUTYAIlMW, MPUMEHSATh W3yYEHHBIC MOHSTHUS B
mpolecce  IMOMCKAa  PEIICHHS  MaTeMaTH4YecKh  CcHOopMyTMpOBaHHOU
poOJIeMBbl, MOJIETMPOBATh PEATbHBIC CUTYallMH Ha S3bIKE TCOMETPUH,
MCCIEA0BaTh MOCTPOCHHBIE MOJEIU C MCIOJIb30BAHHUEM T'€OMETPHUYECKUX
MOHSATUM U TEOpeM, ammapara aiareOpbl, peniaTh MPAKTUYECKUE 3a/layuu,
CBSI3aHHBIE C HAXOXK/ICHUEM T€OMETPUUECKUX BEJINYNH,;

e WMETh MPEJCTABJICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHSI T'€OMETPUHU Kak
COCTaBHOM yacTu (pyHJaMEHTa pa3BUTUS TEXHOJIOTUM.

K xoniry 11 kiacca oOydaromuiics Hay4YnuTCs:



CBOOOZHO OMNEPUPOBATH MOHATUSMHU, CBA3AHHBIMH C LIMJIMHIPUYECKOM,
KOHMYECKOM U Cc(EepuyYecKOl IOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJIy4EHHS;

OIEepPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C T€JIAMU BPAILCHUS: LIUITUHIPOM,
KOHYCOM, chepoil U mapom;

pacrmo3HaBaTh Tejia BpaileHus (IWIMHIAP, KOHYC, cdepa U map) u
OOBSICHATH CIIOCOOBI MOJTYYEHUS TEJl BpaILlCHUs;

KJIacCU(ULIMPOBATH B3AMMHOE PACIOJIOKEHUE CPepbl U MIOCKOCTH;
BBIYHCIIATh BEJIIMYMHBI DJIEMEHTOB MHOTOI'DAHHHKOB W TEJ BpAICHUS,
O0BEMBI U TUIOMIAIA MOBEPXHOCTEW MHOTOIPAaHHUMKOB W TeJl BpallEHUS,
reOMETPUYECKUX TEN ¢ TPUMEHEHHEM (HOpMYIT;

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBS3aHHBIMH C KOMOWHAIUSIMU Tell
BpallleHWs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WUIIH TEJO
BpalllCHHUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TLIOMIAASIMU MTOBEPXHOCTENH U 00BEMaMHU
MOTOOHBIX TEI;

n300pakaTh H3ydyaeMmble (QUTYpHl, BBIMOIHATH (BBIHOCHBIC) TUIOCKHE
YEepTEXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUIYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUs TEJl BPALLICHMS;

U3BJIEKaTh, HMHTEPIPETUPOBATH W NPEoOpa3oBbIBaTh HWH(MOpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, NPEICTABICHHYIO Ha
yepTexax U pUCYHKaX;

CBOOOHO OMEPUPOBATH MOHITHUEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
peliaTh TEOMETPUIECKUE 3a]]a4i Ha BBIUYMCIICHUE YTJIOB MEXIY MPSMBIMU
U IUJIOCKOCTSIMHM, BBIYHMCIEHUE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1a NP PEIICHUH;
CBOOOJHO OMEpPUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUN;

BBIMOJIHATh M300paXEHUS MHOTOTPAHHUKOB M TEJ BpalleHUS IIpU
MapajjieIbHOM  TNEPEHOCE, LEHTPATbHOW CHMMETPHUM, 3€PKaAIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT NPAMOH, MpeoOdpa3oBaHUsl IOJ00US;
CTPOUTh CEYEHUsI MHOTOTPAaHHUKOB M TEJI BPALLEHUS: CEUCHMS LUIMHApA
(mapaenbHO ¥ NEPIEHIUKYISIPHO OCH), CEUEHUs KOHYca (MapaiesibHbIe
OCHOBAHHIO U MIPOXOASAIINE Yepe3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METO/Abl MOCTPOCHUSI CEYEHWMH: METOJ CJIEA0B, METOJ
BHYTPEHHET O IPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEHN TUIOCKOCTH;



JIOKa3bIBaTh TCOMETPUYECCKUE YTBEPIKICHU;

NPUMEHATh T€OMETPUUYECKHE (PAKTBI sl PEIIeHHs] CTEPEOMETPHUUECKHUX
3a1a4, MPEANOIaralolliuX HECKOJIBKO IIaroB pEIIEHUs, €CIU YCIOBUS
NPUMEHEHUS 33J]aHbl B IBHOIM U HEABHOHN (opMe;

pemare 3aJadyd Ha JI0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOILUCHHU U
HAaXO0XJICHUE F€OMETPUYECKUX BEIUYMUH;

IIPUMEHATH MPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKALIMOHHbIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a1a4;

IIPUMEHSTh  IIOJIy4YEHHBIE  3HAHMSA  HA  IPAKTUKE:  CPaBHUBATH,
aHAJIM3UPOBATh U OLEHUBATh PEAJIbHbIC CUTYAllNH, IPUMEHSITh U3YUCHHBIC
IIOHATHS, TEOPEMBbI, CBOWCTBA B  IIpOLECCE IIOMCKA  PEIICHUs
MaTeMaTH4eCKu  CPOPMYIMPOBAHHOW  MPOOJEMBbI,  MOJAEIUPOBATH
pealbHbIE CUTYallUd Ha SA3BIKE I'€OMETPUM, HUCCIEAOBATh IOCTPOCHHBIE
MOJENM C UCIOJb30BAHUEM TE€OMETPUUYECKUX IIOHATUM U TEOPEM,
anmapata aiareOppl, pemarb MPaKTUYECKHE 3aJadyM, CBA3aHHBIE C
HAaXO0JICHHUEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPEACTABICHHUS] 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM YacTH (PyHAAMEHTa Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrponneie | Ipaxririeckue o0pa3oBaTesIbHbIE
padoThI padoThI pecypent
1 Bsenenue B ctepeoMeTpuio 23 1
5 B3auMHoe pacnosoxeHue NpsMbIx B 6 !
IIPOCTPaHCTBE
3 [TapannensHOCTh NPSMBIX U IVIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmfyns[pHocn) MPSIMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
VYrisl U pacCTOSHUS 16 1
MHororpaHHUKH 7 1
BekTopsl B ipocTpaHCcTBE 12
g HOBTOPGHH@, 0000II[eHNE U CHCTEMATH3AIIUS 5 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 1/ HaunmeHoBaHue pa3aesoB H TeM Konrpossupie | paxruseckie (uudgposbie)
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI pecypesI
1 AHanuTu4eckas reoMeTpus 15 1
) [ToBTOpEHUE, 0606meH1:Ie u 15 |
CHUCTEMaTH3alMsl 3HAHUM
3 O0BEM MHOTOrpaHHUKA 17 1
Tena BpameHnus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 |
KPYTJIBIX TeN
6 JIBM>KEeHUS 5 1
. [ToBTOpeHue, 06061ueH1/UIe u 17 )
CHUCTEMaTH3allMsl 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
[
JI:;H Tema ypoxa Beero KonTpoabubie | IlpakTuuyeckue i[:;:ennﬂ sgg)a[;zz:feﬂbnme
padoThI padoThI pecypent

OcHOBHbIE ITpaBUJIa N300paXKEeHUs Ha «Buneoypoku

1 PUCYHKE MJIOCKOCTH, MTapalIeIbHbIX 1 https://videouroki.net/»
MPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka OUIINA https://ipi.ru/
ITonsTHs cTepeoMeTpun: TOUKa, MpsAMas,
IIJIOCKOCTB, IPOCTpaHCTBO. OCHOBHBIE «Buneoypoku

2 IpaBuJia U300paskeHUs HAa PUCYHKE 1 https://videouroki.net/»
IIJIOCKOCTH, NApAJIEIbHBIX IPSAMBIX OUIIN https://fipi.ru/
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsATHSA: TEepeceKarIuecs MIOCKOCTH, «Buneoypoku

3 IepeceKaronuecs npsaMas 1 MIOCKOCTb; 1 https://videouroki.net/»
MOJIYIIPOCTPAHCTBO OUIIN https://fipi.ru/
ITonsATHs: nepeceKkaromuecs MIOCKOCTH, «Buneoypoku

4 repecekaromnmecs npsMasi i I0CKOCTh; 1 https://videouroki.net/»
MOJYITPOCTPAHCTBO OUIINA https://ipi.ru/
MHuororpanHuKH, H300paxKeHne «Buneoypoku

5 MPOCTEHIIIUX MPOCTPAHCTBEHHBIX (QUTYD, 1 https://videouroki.net/»
HECYIIECTBYIOIIUX 00bEKTOB OUIIN https://fipi.ru/
MHororpaHHUKH, H300paxkeHue «Bugneoypoku

6 MIPOCTENUILINX MPOCTPAHCTBEHHBIX (PUTyYp, 1 https://videouroki.net/»
HECYIIECTBYIOIINX 00BEKTOB OUIINA https://fipi.ru/

7 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE 1 «Buneoypoku



https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
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CICACTBUA U3 HUX

https://videouroki.net/»

OUIIN https://fipi.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBBIE

«Buneoypoku

8 https://videouroki.net/»
CIIEICTBUS U3 HUX -
A OUIIN https://fipi.ru/
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
«Buaeoypoku
caenctBus U3 HUX. CnocoOkl 3a1anust i )
9 . https://videouroki.net/»
MPSIMBIX U TIJIOCKOCTEH B IPOCTPAHCTBE. .
p pocTp . OUIIN https://fipi.ru/
O0603Ha4YeHHS MPSIMBIX U TUIOCKOCTEH
N300paxenne ceueHnit nupaMusl, Kyda
Y TIPU3MBI, KOTOPBIE TPOXOIST Yepe3 ux
&opa. M300pakeHue mepecey CHUs «Buneoypoxn
10 peopa. P ? https://videouroki.net/»
MMOJIYYEHHBIX ITJIOCKOCTEM. .
yi . OUIIN https://fipi.ru/
PackpammBanue moCTpOCHHBIX CeUECHUM
pa3HBIMU I[BETAMHU
N300paxeHne ceueHni mupaMubl, Kyda
Y TIPU3MBI, KOTOPbIE IPOXOJIAT Yepe3 uX
¢opa. M3o00pakenue rmepeceucHus «Buzeoypokn
11 peopa. p ? https://videouroki.net/»
MMOJIYYEHHBIX MJIOCKOCTEH. .
yi 3 ®UIIU https://fipi.ru/
PackpammmBanue mocTpoOeHHBIX CeYEHUM
pa3HBIMU I[BETAMU
N300paskeHne ceueHnid mupamMubl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOAST UYepe3 ux
&opa. M3o0paxxeHue mepeceue «Buneoypok
. JKEHHE 1 qeHUs i _
12 peop P ? https://videouroki.net/»
MMOJIYYEHHBIX MTJIOCKOCTEN. .
yi . OUIIN https://fipi.ru/
PackpammBanue mocTpOCHHBIX CEUECHUM
pa3HBIMU I[BETAMHU
13 N300paxkeHne ceueHnit mupaMusl, Kyda «Buneoypoku

Y MIPU3MBI, KOTOPbIE IPOXOIAT YepEe3 UX

https://videouroki.net/»
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pEbpa. N300pakeHne nmepecedeHust
MOJTYYEHHBIX TJIOCKOCTEH.
PackpammBanue nOCTpOEHHBIX CEYECHHI
pa3HbIMU I[BETaMU

OUIIN https://fipi.ru/

«Buneoypoku
14 Mertog cnenoB it IOCTPOEHHUS CEYEHUN https://videouroki.net/»
OUIIU https://fipi.ru/
Meton cinenoB Ui HOCTPOEHUS CEYEHUM. «Buneoypoku
15 CaoiicTBa nepeceyeHuil NpsMbIX U https://videouroki.net/»
IJIOCKOCTEN OUIINA https://ipi.ru/
Meton cienoB sl HOCTPOEHUS CeUEHU M. «Buneoypoku
16 CBoiicTBa nepecedyeHuit mpsMbIX U https://videouroki.net/»
IIJIOCKOCTEN OUIINA https://fipi.ru/
[TocTpoeHue ceueHuit B mupamMue, Kyoe
. s6pax. Coznanme «Buneoypoku
1o TpéM ToukaMm Ha pEéOopax. . .
17 p E) p https://videouroki.net/»
BBIHOCHBIX UEpPTEXKEH U 3aMUCh IaroB .
P UITH htps://fipi.ru/
MOCTPOEHUS
[TocTpoeHue ceueHuii B mupammuie, Kyoe
1o TpéM Toykam Ha péopax. Co3gaHue «Buneoypoku
18 P Iv) pax. https://videouroki.net/»
BBIHOCHBIX YEpPTEXKEHN U 3aIIMCh IaroB .
p OUIIN https://fipi.ru/
MIOCTPOEHUS
[TocTpoenue ceuennii B mupamme, Kyoe
o Tpém Toukam Ha péopax. Co3nanue «Brxeoypor
19 P 13 pax. https://videouroki.net/»
BBIHOCHBIX YEPTEXKEH U 3aMUCh IIaroB .
p ®UITH https://fipi.ru/
MOCTPOEHUS
[TocTpoeHue ceueHuit B mupamMue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue «Brzeoypor
20 P pebpax. https://videouroki.net/»

BBIHOCHBIX YEPTEKEH U 3aIMUCh 1IaroB
MOCTPOEHUS

OUIIN https://fipi.ru/
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[ToBTOpenue mianumerpuun: Teopema o

«Buneoypoku

21 MPOINOPIIMOHANILHBIX OTpe3kax. [Tomooue https://videouroki.net/»
TPEYTOJILHUKOB OUIIHA https://ipi.ru/
[ToBTOpenue mnanumerpuu: Teopema

«Buneoypoku
Menenas. PacueTsl B ce4eHUSIX HA . .

22 i https://videouroki.net/»

BBIHOCHBIX UepTexax. Mctopust pa3BUTHS .
P PP UTIH https://fipi.ru/
MJIAHUMETPUH U CTEPEOMETPUH
«Buneoypoku
KonrtponpHas pabora "Akcuomsl 8 .yp .

23 C " https://videouroki.net/»»
crepeomerpuu. CeueHus .

p P OUITN https:/fipi.ru/
B3auMHoe pacriosnokeHue npsMbIX B
npoctpaHcTBe. CKpelnBaroumecs «Bugneoypoku

24 npsmsle. [Ipu3Haky CKpemuBaromuxcs https://videouroki.net/»
npsamseIx. [lapannensHelie npsMbie B OUIIN https://fipi.ru/
MIPOCTPAHCTBE
Teopema o CyIlIeCTBOBaHUH U
€IMHCTBEHHOCTH NPSAMON MapaJlyIeIbHON
JTAHHOHU IIPSIMOHU, ITPOXOAAIICH Uepes «Buneoypoxn

25 PAIMOH, TIP pe https://videouroki.net/»
TOUKY MPOCTPAHCTBA U HE JiexkKallel Ha .

Y . pocTp N = OUIIHA https://ipi.ru/
JIaHHOM npsMoi. Jlemma o nepecedeHrn
napauieIbHBIX MPSIMBIX MIIIOCKOCTHIO
[TapannenbHOCTh Tpex NpsAMbIX. Teopema «Buneoypoku

26 0 TPEX MapaliielIbHbIX MPsAMBIX. Teopema https://videouroki.net/»
0 CKPEIIMBAOIIMXCA MPSIMBIX OUIINA https://fipi.ru/
[TapannenbHOE TPOEKTUPOBAHUE.

. «Buneoypoku
OCHOBHBIE CBOMCTBA NapAJIEIBHOI O . .

27 306 https://videouroki.net/»

npoekThupoBanus. 300paxeHne pa3Hbix .
POCKTHP oP P ®UIIHN https://fipi.ru/
¢buryp B napauiensHOU MPOSKIINH

28 IlenTpanbHas npoekuus. Yroiu ¢ «Buneoypoku
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COHAIIPABJICHHBIMU CTOPOHAMU. YTOJ
MEXIY NPAMBIMU

https://videouroki.net/»

OUIIN https://fipi.ru/

3aJaun Ha TOKa3aTeIbCTBO U «Bugeoypoku
29 HCCJIEOBaHNE, CBI3aHHBIE C https://videouroki.net/»
pacrnoioKEHUEM MPSIMBIX B IPOCTPAHCTBE OUIIN https://fipi.ru/
ITonsTHSA: NAapaIEIbHOCT IPIMOU U
IIJIOCKOCTHU B ITpocTpaHcTse. [Ipu3nak «Buaeoypoku
30 MapajuIeIbHOCTH NPSMOU U MJIOCKOCTH. https://videouroki.net/»
CaoiicTBa napajijielbHOCTH MPSAMON U OUIIN https://ipi.ru/
IJIOCKOCTH
I'eoMmerpuueckue 3aja4u Ha BIUKUCIEHUE
«Buaeoypoku
U J10Ka3aTeIbCTBO, CBSI3aHHbBIE C ; _
31 . https://videouroki.net/»
NapajieIbHOCThIO MPSIMBIX U IJIOCKOCTEN .
P P ®UIIH https://fipi.ru/
B [IPOCTPAHCTBE
ITocTpoenue ceuenus, NpOXOAAIIErO
yepe3 JaHHYIO NPSIMYI0 Ha YepTexKE U «Bugeoypoku
32 N s Pacud https://videouroki.net/»
napajuieIbHOr O Apyroi npsimoi. Pacuér .
P N 24 P OUIINA https://ipi.ru/
OTHOIIEHUH
[TapannenbHas npoeKIus, IpUMEHEHU e
. «Buneoypoku
JUIs TOCTPOEHHUSI CEUEHUM KyOa 1 . ,
33 p Croii Y https://videouroki.net/»
napajenenunena. Croiictsa .
P A OUIIN https://fipi.ru/
napajiejaenune1a u Npu3Mbl
[TapannensHbie 1ockocTu. [1pu3naku «Buneoypokn
34 P P . https://videouroki.net/»
MapajuIeIbHOCTH JABYX IJIOCKOCTEMN .
P ABY ®UITH https://fipi.ru/
Teopema o napaninenbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH «Buneoypokn
35 ’ https://videouroki.net/»

MPOXOASIIEH Yepe3 TOUKY, He
MPUHAAJISKALTYIO TaHHON TUIOCKOCTH U

OUIIN https://fipi.ru/
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CIIEICTBUS U3 Heé

CaolicTBa napaienbHbIX IJIOCKOCTEH: 0
MapajuIeIbHOCTH MPSAMBIX MEPECEUYCHUS

«Bugeoypoku

36 https://videouroki.net/»
[IPH IIEPECEUEHUN ABYX MIapaUIeIbHBIX ..
P P . Hvy P OUIINA https://fipi.ru/
MJIOCKOCTEN TPEeThei
CBoiicTBa napaienbHbIX II0CKOCTEH: 00
OTpe3Kax MapaulebHBIX MPIMBIX, «Bugeoypoku
37 3aKIIIOYEHHBIX MEXKY IapajieIbHbIMU https://videouroki.net/»
IJIOCKOCTSAMM; O IIEPECEYCHUH IIPSIMOU C OUIIN https://ipi.ru/
JIBYMSI TapaJUIECIbHBIMU TIOCKOCTSIMU
«Bugeoypoku
IToBTOpenune: Teopema Ilndaropa Ha ; .
38 p p (arop https://videouroki.net/»
IJIOCKOCTH .
OUIIN https://fipi.ru/
IToBTOpEHHE: TPUT OHOM ETPUS «Brneoypokm
39 p - 1P P https://videouroki.net/»
MIPSIMOYTOJIBHOT'O TPEYT OIbHUKA ..
pAMOY pey ®UITH https:/fipi.ru/
CsolicTBa Ky0a U IpSIMOYTOJILHOTO «Bugeoypoku
40 Y p yr https://videouroki.net/»
napajuiejeunena ..
p 4 OUIIN https:/fipi.ru/
Brruncienne 1vH 0TPE3KOB B KyOe U «Buneoypok
41 p y https://videouroki.net/»
IPSAMOYTOJILHOM ITapajuieIeIUuIene ..
p y P A OUIIN https://fipi.ru/
IlepneHIMKYIJISIPHOCTD IPSIMOU 1
mockoctu. ITpusnak «Brzeoypor
42 o - 1P oc oif https://videouroki.net/»
HEPHEHINKYIAPHOCTH IPSIMOI U ..
PHCHHIIKY AP p ®UITH https://fipi.ru/
IUIOCKOCTH
[leprieH IUKYISAPHOCTH IPSAMOM U «Buneoypoku
43 iockoctu. [Ipu3nak https://videouroki.net/»

MEPIEHIUKYJIIPHOCTH IPSIMON 1

OUIIN https://fipi.ru/
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IJIOCKOCTH

Teopema o CylieCTBOBAaHUHU U
€IMHCTBEHHOCTH NPSAMOU, TPOXOIAIICH

«Bugeoypoku

44 https://videouroki.net/»

4yepe3 TOYKY IPOCTPaHCTBA U .
OUIIN https://fipi.ru/

MEPIEHANKYJIIPHOHN K TIJIOCKOCTH
IInockocTy U TIEpPHEeHANKYIIPHEIE UM «Buzeoypokn

45 P : A Zl P https://videouroki.net/»
MpsiMbl€ B MHOT'OTpaHHUKAaX DU httos:/finiru/
IInockocTH ¥ mepHeHInKYIIPHBIE UM «Buzeoypokn

46 PHCHAMRYIAP https://videouroki.net/»
MpsiMbI€ B MHOTOTpaHHUKAaX ..

OUIIN https://fipi.ru/

[TeprieH UK yIsip U HAKJIOHHAS. «Buneoypoku

47 [TocTpoenue nepneHauKyJsapa U3 TOUKU https://videouroki.net/»
Ha OpsIMYIO OUIINA https://ipi.ru/
IlepnieHAMKYIISIp M HAKIIOHHAS. «Buaeoypoku

48 [TocTpoenue nepneHauKyIsipa U3 TOUKU https://videouroki.net/»
Ha NpsAMYIO OUIINA https://fipi.ru/
Teopema o TpEX TIEPIICHANKYIISIpAX «Buzeoypokn

49 P peX HEPHEHIAKY P https://videouroki.net/y
(mpsvast u 0OpatHas) ®UIIH https:/fipi.ru/

. «Buneoypoku

Teopema 0 TpEX NepreHuKyIsIpax . ,

50 https://videouroki.net/»
(npsmas u obpatHas) ®UITH https:/fipi.ru/
Vroa Mexay CKpenMBarIuMUCs «Buzeoypokn

51 https://videouroki.net/»
TPAMBIMA ®UITH https:/fipi.ru/
[Touck nepneHANKYISIPHBIX MPSIMBIX C «Bugeoypoku

52 MTOMOUIBIO MEPIEHAUKYISIPHBIX https://videouroki.net/»

IIJIOCKOCTEHN

OUIIHA https://ipi.ru/



https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/

«Buneoypoku

53 OpToroHanbHOE IPOCKTUPOBAHUE https://videouroki.net/»
OUIIN https://ipi.ru/
[TocTpoeHue ceuennii Kyda, MpU3MEI, «Buneoypoku
54 MPaBWJIBHOW MU PAMUIBI C TOMOIIBIO https://videouroki.net/»
OpPTOrOHAJIBHOM IIPOEKLINHU OUIINA https://ipi.ru/
IToctpoenue ceuenuit kyda, mpuU3MBbl, «Buaeoypoku
55 MPABUJIBHOW MU PAMUBI C TOMOILBIO https://videouroki.net/»
OpPTOTrOHAJIBHOM IIPOEKLIHH OUIIN https://ipi.ru/
CumMmeTpusi B IPOCTPAHCTBE «Bugaeoypoku
56 OTHOCHUTENBHO IJI0CKOCTH. I1110cKkoCcTH https://videouroki.net/»
CUMMETpPHUI B MHOT' OTpaHHUKAX OUIINA https://fipi.ru/
IIpusHak nepresauKyIsIpHOCTH IPSIMOMH «Brneoypoku
57 P P YIp P https://videouroki.net/»
U IJIOCKOCTH KaK CJe/ICTBUE CUMMETPUU .
A P OUIIH https:/fipi.ru/
[IpaBuibHBIE MHOTOTpaHHUKHU. Pacuér «Buneoypoku
58 P . P ' https://videouroki.net/»
ACCTOSIHUI OT TOYKH J10 TIJIOCKOCTH .
P s OUIIN https:/fipi.ru/
[IpaBunBEHBIC MHOTOTpaHHUKHU. PacuéT «Buaeoypoku
59 P . P ’ https://videouroki.net/»
ACCTOSIHUM OT TOUYKH J10 IIJIOCKOCTHU .
p . OUIIN https://fipi.ru/
CriocoObl OMyCTUTD MEPHEHIUKYIISPBI: «Bugaeoypoku
60 CAMMETPHS, CABUT TOYKH 110 https://videouroki.net/»
HapajuieIbHON MPSAMON OUIIN https://fipi.ru/
CBUT 110 HEapaIeIbHON IPAMOT «Brneoypokm
61 P . P ’ https://videouroki.net/»
M3MEHEHHE PaCCTOSIHUI .
p OUIINA https://fipi.ru/
62 KonTtponsnas padora "B3anmuoe «Buneoypoku

PacCImoJI0KCHUC IIPAMBIX U IIJIOCKOCTEH B

https://videouroki.net/»
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npoctpaHcTee"”

OUIIN https://fipi.ru/

IToBTOpEeHue: yron Mexay nNpsMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPHSI B

«Bugeoypoku

63 https://videouroki.net/»
MPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA .
p peyr p OUIINA https://fipi.ru/
KOCHHYCOB
[ToBTOpEeHue: yron Mexmny «Bugeoypoku
64 CKPEIIMBAIOIIMMUCS ITPSIMBIMU B https://videouroki.net/»
MIPOCTPAHCTBE OUIIHA https://ipi.ru/
I'eoMerpuueckue MeTo1bl BEIYMCIICHHUS «Buneoypoku
65 yIjla MeX1y NpSIMbIMU B https://videouroki.net/»
MHOTOrpaHHUKaX OUIINA https://ipi.ru/
JIByrpanubiii yroya. CBOMCTBO TMHEHHBIX «Buzieoypoku
66 y;p ayro ;) . https://videouroki.net/»
JIOB 1B HHOTO YTJI .
YO8 ABYTP - DUITH https://fipi.ny/
IlepneH MK yIISIpHBIE TUIOCKOCTH. «Bugaeoypoku
67 CBoiiCTBa B3aMMHO MEPIEHIUKYIISPHBIX https://videouroki.net/»
MJIOCKOCTEN OUIIN https://fipi.ru/
IIpu3HaK neprneHIuKyJIIpHOCTH
IIJIOCKOCTEN; TeopeMa O MpsIMOI «Bueoypokn
68 epecete » Teop oc EC i https://videouroki.net/»
n YEHUS IBYX MJIOCKOCTEH .
p By . OUIIHA https://ipi.ru/
MEPIEHAUKYJIIPHBIX TPEThEH MIOCKOCTH
[TpssMOyTONBHBIN Mapaienenumnen; Kyo; «Bugaeoypoku
69 HU3MEPEHUS, CBOMCTBA IIPAMOYTOJIBHOTO https://videouroki.net/»
napajuiesenurena OUIIN https://fipi.ru/
Teopema o quaroHajiv NpSIMOYTrOJIbHOIO «Bupeoypokn
70 P p r . https://videouroki.net/»
napajuiesienunesna u ciaeicTBUe U3 Heé .
P A A OUIIH https:/fipi.ru/
«Buneoypoku
71 Crepeomerpruyeckne U NpUKIaaHbIe ACOYP

https://videouroki.net/»
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3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PacCImoOJI0KCHUEM IIPAMBIX U ITJIOCKOCTH

OUIIN https://fipi.ru/

[ToBTOpEHUE: CKpelIMBaroImuecs IpsMbIe,

«Buneoypoku

72 napa’juiesbHbIE MJIOCKOCTH B https://videouroki.net/»
CTaHAAPTHBIX MHOIOTPAHHUKAX OUIIN https://fipi.ru/
ITapa nmapasienbHbIX INIOCKOCTEN Ha
CKPEIIHUBAIOIIMXCS TIPSMBIX, PACCTOSIHUE «BuzieoypokH
73 P P P https://videouroki.net/»»
MEXY CKPEIINBAIOIIUMUCS MTPSIMBIMU B .
Ay cipett Hl p OUITN https:/fipi.ru/
MPOCTBIX CUTYALUAX
PaccrositHue OT TOYKH 0 MIIOCKOCTH «Buneoypok
74 - ’ https://videouroki.net/»
ACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH .
p p a OUIIN https://fipi.ru/
Brruucnenue paccTosiHUN MEXTy
CKPEITMBAIOIIUMHUCS IPSIMBIMH C «Brxeoypok
75 pett = P . https://videouroki.net/»
TTOMOIIIBIO MEPIEHANKYIISPHON .
TR0 HEpHEHNTyY P U https://fipi.ru/
TIJIOCKOCTH
TpéXrpaHHbIN yroJ, HEpaBeHCTBA IS
exrpaHHbIX yrioB. Teopema [Tudaropa «Buneoypok
76 TpexTp yrIoB. Teop pa, https://videouroki.net/»
TEOPEMBI KOCHHYCOB Ml CHHYCOB IS .
P Y yeoR A OUIIH https://fipi.ru/
TPEXTPaHHOTO yTJja
OneMeHTbI chepuuecKoil TEOMETPUH: «Brxeoypor
77 P 3 piH: https://videouroki.net/»
reoJIe3NIECKIe JTMHUN Ha 3eMIIe .
A OUIIN https://fipi.ru/
«Buaeoypoku
Kontponbaas pa6ora "Yribl u . .
78 P | P https://videouroki.net/»
ACCTOSIHHS .
P UTIN https://fipi.ru/
Cucrematusanus 3HaHUH «Brneoypokm
79 https://videouroki.net/»»

"MHOrorpaHHUK U €ro 3JIeMEHTHI"

OUIIN https://fipi.ru/
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80

[MTupamuna. Buasl nupamuy. [IpaBunsuas
nupaMuia

«Buneoypoku
https://videouroki.net/»
OUIIN https:/fipi.ru/

81

ITpuzma. IIpsimast 1 HaKJIOHHAS PU3MBI.
[IpaBunbHas npu3ma

«Buneoypoku
https://videouroki.net/»

OUIINA https://ipi.ru/

82

IIpssMoli mapasenenumen,
PSMOYT OJIbHBIN NapaJuiesenumes, Kyo

«Buaeoypoku
https://videouroki.net/»
OUIIN https://fipi.ru/

83

Beinykisie MHOrorpanHuku. Teopema
Ditnepa

«Buneoypoku
https://videouroki.net/»
OUIIN https://fipi.ru/

84

Brinykiibie MHOTOrpanHuku. Teopema
Oitniepa. IIpaBuiibHBIE N
MOJIYIIPaBUJIBHBIE MHOT O PAHHUKHU

«Bugeoypoku
https://videouroki.net/»

OUIIN https://fipi.ru/

85

KonrtponsHas padora "MHOrorpaHHuKH'

«Buneoypoku
https://videouroki.net/»

OUIIN https:/fipi.ru/

86

[TonsiTHE BEKTOpA HA MJIOCKOCTH U B
MPOCTPAHCTBE

«Buaeoypoku
https://videouroki.net/»

OUITN https:/fipi.ru/

87

CyMMa BEKTOpPOB

«Buaeoypoku
https://videouroki.net/»
OUIIN https://fipi.ru/

88

Pa3nocThk BekTOpOB

«Buneoypoku
https://videouroki.net/»

OUIIN https://fipi.ru/

89

IIpaBuno napaytenenunena

«Buneoypoku
https://videouroki.net/»
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OUIIN https://fipi.ru/

90

YMHOX€EHHE BEKTOpa Ha YHUCIIO

«Buaeoypoku
https://videouroki.net/»

OUIIN https://fipi.ru/

91

Pasnoxenue BekTopa mo 6a3ucy Tpéx
BEKTOPOB, HE JIEKAUIUX B OJTHOU
IJIOCKOCTH

«Buaeoypoku
https://videouroki.net/»

OUIIN https:/fipi.ru/

92

CKaJ'ISIpHOG IMIPOU3BCICHUC

«Buaeoypoku
https://videouroki.net/»
OUIIN https://fipi.ru/

93

Brruncnenue yria Mexay BEKTOpaMHu B
MPOCTPAHCTBE

«Bugeoypoku
https://videouroki.net/»
OUIIN https://fipi.ru/

94

IIpocreiimme 3a1aun ¢ BEKTOpaMHU

«Buneoypoku
https://videouroki.net/»
OUIIN https:/fipi.ru/

95

[Ipocreimue 3a1aun ¢ BEKTOpaMHU

«Buneoypoku
https://videouroki.net/»

OUIINA https://ipi.ru/

96

[TpocTeiimume 3agaun ¢ BEKTOpaMu

«Buneoypoku
https://videouroki.net/»

OUIIN https://fipi.ru/

97

IIpocreiimmue 3a1a4u ¢ BEKTOPaMHU

«Bugneoypoku
https://videouroki.net/»
OUIIN https://fipi.ru/

98

O0001IECHNE U CUCTEMATU3AUA 3HAHUI

«Bupaeoypoku
https://videouroki.net/»

OUIIN https://fipi.ru/

99

O0001IECHUE U CUCTEMATU3AUA 3HAHUI

«Buneoypoku
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https://videouroki.net/»

OUIIN https://fipi.ru/

100

Htoroas KOHTpoJbHas paboTa

«Buneoypoku
https://videouroki.net/»

OUIIN https://fipi.ru/

101

Htorosasi KOHTpoOJbHAs paboTa

«Buaeoypoku
https://videouroki.net/»

OUIIN https://fipi.ru/

102

O00011IIEHE U CUCTEMATU3AlUA 3HAHWH

«Buneoypoku
https://videouroki.net/»
OUIIN https://fipi.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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11 KUIACC

KosaunuyecTBo 4yacos DJIEKTPOHHBIE
Nen/m | Tema ypoka Koutposunnsie | Ipakrudeckne Aara unpponbie
Bcero u3yyeHus | oOpasoBaTe/bHbIE
padoThI padoThI pecypesI
| [ToBTOpenue temsl "KoopanHaTel BEKTOpa |
Ha MJIOCKOCTH U B MPOCTpaHCcTBE"
) [ToBTOpenue temsl "CkassipHoe |
IIPOU3BEIECHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Briuncinenue yria |
MEXy BEKTOpaMu B MPOCTpaHCTBE"
4 [ToBTOpeHue TeMsl "Y paBHEHHE IPSAMOH, |
MIPOXOJISIIEH Yepe3 ABE TOUKH"
5 YpaBHEHM € TJIOCKOCTH, HOPMAJIb, |
YPaBHEHHME IJIOCKOCTH B OTPE3KAX
6 YpaBHEHME TIIIOCKOCTH, HOPMalJlb, |
YPaBHEHHE IUIOCKOCTH B OTPE3KaX
7 BekTopHoe mpousBeneHue 1
g JIuHeliHble HEpAaBEHCTBA, IMHEHHOE |
IIPOrpaMMHPOBAHUE
9 JIuHeitHbIe HEpAaBEHCTBA, JUHEWHOE |
IPOrpaMMUPOBAHUE
10 AHaJIMTHYECKHE METO/IbI pacyéra yriia 1
MEXAY IPSMBIMU B MHOTOI' DPAHHUKAX
1 AHaJIMTHYECKHE METOIBI pacyéra yriia |
MEXY IJIOCKOCTSIMU B MHOT OTPAaHHUKAX
12 dopMyna pacCTOSTHUS OT TOYKHU J0 1




IIJIOCKOCTHU B KOOpAHMHATaXx

Haxosxienue paccTossHUi OT TOYKH 10

13
TIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUAN OT TOYKH 10
IJIOCKOCTH B IIpaBUJIbHON UpPaMUe

15 Kontponphas pabota "AHanmutudeckas
reomerpus"

16 CeueHust MHOTOI'paHHUKOB: CTaHJAapTHbIE
MHOT'OTPaHHUKH

17 CeueHyst MHOrOI'paHHUKOB: METOJ, CIEN0B
CeueHMst MHOTOI'paHHUKOB: CTaHJapTHbIE

18 IIJIOCKOCTH, ITEPECEUECHUS MMPSIMBIX U
IJIOCKOCTEN

19 [TapannenpHble IPSMbIE U IJIOCKOCTH:
napajulelibHble CEUEHUs

20 [TapamienbHble NpsIMBbIE U TIIIOCKOCTHU:
pacdéTr OTHOLIEHUH
[TapaniensHble TPSIMBIE U TJIOCKOCTH:

21 YTJIBI MEXKY CKpPEIIUBAIOIUMUCS
MPSIMBIMU
[lepnienquKyIIApHBIE IPAMBIE U

2 IJIOCKOCTH: CTaHapTHBIE Mapbl
eI EHIUKYJIIPHBIX I1JIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOT PAHHUKOB
[lepnienuKyIIpHBIE IPSAMBIE U

23 IJIOCKOCTH: T€OpeMa O Tpex
HepIEeHUKYJIsIpax

24 [lepnenaukynspHbIe TPSIMBIE U




IIJIOCKOCTH . BBIYHCJICHUA JJIUH B
MHOTI'OI'PaHHHKAaXx

25

[ToBTOpEHue: momanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI AJ1s
TJIOMIAJIEH, COOOPaXKeHUs TOA00US

26

[ToBTOpEHue: nnowmanu
MHOTOYTOJILHUKOB, (POPMYIIBI AJIs
IJIOMIAJIEH, COOOpaskeHus MoA00us

27

[ToBTOpeHHME: TLIOMIAAN
MHOT'OYTOJIbHUKOB, (DOPMYJIbI st
IO, COOOpaKeHUs MOT00us

28

[Tnomanm cedeHnii MHOTOTPAaHHHUKOB:
TUTOINAIM IOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpakeHUs TOA00US

29

[Imomaau ceyeHuit MHOTOIpaHHUKOB:
IJIOLIAIM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpakeHUs 000U

30

Kontponbshas padota "IloBTopenue:
MHOT'OTPaHHUKH, CEUEHUS
MHOIOTPaHHUKOB"

31

O0beM Tena. OObeM MPAMOYTOJIBLHOTO
napauiesernumnea

32

3amaun 00 ynBoeHu# Ky0a, 0 KBaapaType
Ky0a; 0 TpHUCEeKIUH yriia

33

CrepeoMeTpruYecKue 3a/1a4H, CBA3aHHBIC C
00BEMOM TIPSIMOYTOJILHOT'O
napajuieNenunena

34

[IpuknanHbie 3aja4u, CBSI3aHHBIE C




BBIYUCIICHUEM 00BbEMA MPSIMOYTOJILHOTO

napaesnaenunena

35 O6bEM psAMOil TPU3MBbI

36 CrepeomeTpruyecKue 3a/1auu, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB MPSIMON MPU3MBI

37 [IpuknaaHbie 321291, CBI3aHHBIC C
00BEMOM TIPSIMON MPU3MBI
Brruucnenne 00bEMOB TEN ¢ TOMOIIBIO

38 ornpenenéHHoro uaTerpana. O0béM
HAaKJIOHHOU IPU3MBI
Boruncnenne 06bEMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpaia. OobeEM
UpaMuIbl

40 ®opmyna o6béMa nupamuabl. OTHOLIEHHE
00BHEMOB TUPAMH/JT C OOIIKUM yTIIOM

41 ®opmyna 06béMa nupamuabl. OTHOLICHHE
00HEMOB TUPAMH/T C OOIIUM yTIIOM

4 CrepeoMeTpruuecKne 3a/1a9u, CBSI3aHHBIE C
00BEMaMU HaKJIOHHOW MTPU3MBI

43 CrepeomeTpruuecKkue 3a/1a4u, CBSI3aHHBIE C
00BbEMaMH MTUPAMHU/IBI
[Ipuknagnasie 3agaun o Teme "O0BEMBI

44 Tell", CBS3aHHBIE ¢ 00bEMOM HAKJIOHH O
MIPU3MBI

45 [Mpuknaanasie 3aaaun 1o Teme "O0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MU PAMU/IbI

46 [Ipumenenue o0bEMOB. Brruncnenue

pPacCcToOAHNA 4O IIIOCKOCTH




Kontponwsnas pabora "O6béM

47 \
MHOT'OI'paHHHKA
Hunmuaapruyeckasi TOBEPXHOCTD,

48 00pa3yroiye MUINHAPUIECKON
MTOBEPXHOCTHU

49 Humuuap. [Ipsmoit KpyroBoi LWIMHID.
[Inomaae NOBEpXHOCTH LUIMH/IpA

50 Konunueckasi moBepXHocTbh, 00pa3yromme
KOHMYeCcKOol noBepxHocTH. Konyc

51 CeueHnne KOHyca ITOCKOCTBIO,
MapauieabHON MIIOCKOCTH OCHOBAHUS

57 Yceuénnslii konyc. M3o0paxeHue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOY MOBEPXHOCTH U
ITOJIHOM TOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA
CrepeomeTpryecKkue 3a1a4u Ha

55 JIOKa3aTeIbCTBO M BEIUM CIICHUE,
MOCTPOEHUEM CEUEHUH IIINH]Ipa, KOHyCca
Crepeomerpruueckue 3a1a4u Ha

56 JI0Ka3aTeJIbCTBO U BBIUUCIIEHUE,
HNOCTPOEHUEM CEUEHUM LIMIIMHpPA, KOHyCa

57 [IpuxnagHbie 3aja4n, CBS3aHHBIE C
HAITUHAPOM

53 [Ipuknaausie 3a1a4u, CBA3aHHBIE C
HUATUHAPOM

59 Cdepa u map




60

[epeceuenne chepsl u mapa ¢
IocKocThi0. Kacanue mapa u cdepsr
IJIOCKOCTRIO. B u n3o0paxenue mapa

61

Ilepeceuenue cepsl u mapa ¢
mockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Bua 1 n3o0pakeHue mapa

62

VYpaBuenue coepsl. [Lnomans chepsr u eé
qacTeu

63

CummMmertpus chepsl U mapa

64

CrepeoMerpuuecKue 3a1a4u Ha
JI0KA3aTeNIbCTBO U BBIUUCIICHUE,
CBSI3aHHBIE CO CPepoil U 1mapom,
MTOCTPOCHUEM UX CEUCHHH ITOCKOCTHIO

65

CrepeomeTrpuyecKkue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BhIUUCIICHUE,
CBSI3aHHBIE CO Cepoii U Iapom,
MOCTPOEHUEM UX CEYEHUMN MIOCKOCTHIO

66

IIpukmamHbie 3a1a4u, CBSI3aHHBIE CO
cepoii u mapom

67

[ToBTOpEHHE: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCIICHUS B OKPY>KHOCTH, CTaHapTHBIC
mono0us

68

Paznmunnie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOI'OI'PAaHHHUKOB

69

3amauu o Teme "Tea v MOBEPXHOCTU
BpanieHus"

70

3anauu 1o Teme "Tena u TOBEPXHOCTH
BpauieHus"




71

Kontponbshas padota "Tena u
MOBEPXHOCTHU BpallieHus"

72

O6véM numHpa. Teopema 06 00BEME
IpAMOro NUJIMHApa

73

Boruncnenne 00bEMOB TeIl € TOMOILBIO
ornpenenéHHoro uaTerpana. O0béM
KOHYyca

74

ITmomaan GOKOBOM U IMOJIHOR
MOBEPXHOCTH KOHYCa

75

CrepeomeTpruyecKue 3a/1a9u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB IIUIMH/IPA,
KOHyca

76

[Mpuknaausie 3aaaun 1o Teme "O0bEMBI U
IJIOIIAIM MOBEPXHOCTEHN Ten"

77

O0BEM mIapa 1 IIapoOBOTO CEKTOpA.
Teopema 006 06béme mapa. [Lnomans
cdepsl. CTepeoMeTpruveckue 3a1a4w,
CBSI3aHHBIE C BEIYHUCIEHHEM 00HEMOB
1apa, mapoBOro CETMEHTA U MIapOBOT0
CEeKTOpa

78

[Tpuknaanasie 3aaaun 1o Teme "O0bEMBI
Ten", CBA3aHHBIE C 00bEMOM IIapa u
wiomaapio chepbl. COOTHOMICHHS MEXTY
TJIOLIAISIMHU TTIOBEPXHOCTEH M 00bEMaMu
HOAOOHBIX TEN

79

[TomoGHBIE TENa B TPOCTPAHCTBE.
N3menenue o0vEma ipu mo00uu.
CrepeoMeTrpuieckre 3a/1a4M, CBI3aHHBIC C




BBEIUHUCIIEHHEM O00BEMOB TeJI U IUIOIIALEH
MOBEPXHOCTEN

80

KonTtponwsnas padora "Ilnomann
TTOBEPXHOCTH M 0O0BEMBI KPYTJIBIX TN

81

JiBuxenus npoctpancTa. OToOpakeHus.
JIBY>KeHMs 1 paBeHCTBO uryp. O6mme
CBOMCTBA IBUKEHUN

82

Buibl qBrkeHMI: TapaienbHbINd
MepeHoc, [ieHTpalbHas CHMMETpU s,
3epKajbHasi CAMMETPHUS, TOBOPOT BOKPYT
PSMOM

83

[IpeoGpazoBanus nmogodusi. [Ipsmas u
cdepa Ditnepa

84

['eomerpuyeckue 3a1aun Ha IPUMEHEHUE
JBUKEHUS

85

KonTponwsnas pabora "BekTops! B
npocTpaHcTee"

86

O6o0matomiee mosropenue 11 monsTuii u
MeTOoJ10B Kypca reomeTpuu 10—11
KJ1acCOB, CUCTEMaTU3alus 3HAaHUM:
"ITapasnenbHOCT NPSAMBIX U INIOCKOCTEH
B IpoCTpaHcTBE"

87

Ob6o6maromee nopropenue 11 nonsaruii u
MeToA0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINsT 3HAHWI:
"Bekrops! B mpocTpaHcTBE"

88

O6o6maromiee moropenue 11 moHsaTHii u
MeT0/10B Kypca reometpuu 10—-11




KJIaCCOB, CHCTEMAaTH3aIys 3HAHUMH:
"Bektops! B nmpocTpancTBe"

89

Ob6o6maromniee nopropenue 11 nmonsatuii u
MeTo70B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIAsT 3HAHWI:
"O6beM MHOrorpaHHHuKa"

90

O6o0matomiee mosropenue 11 monsTuii u
MeTon0B Kypca reomerpuu 1011
KJIACCOB, CHCTEMAaTH3alHs 3HAHUI:
"O6beM MHOrorpaHHuka"

91

O6o6maromee nopropenue 11 moHsATuii u
MeToa0B Kypca reomerpuu 10—11
KJIaCCOB, CHCTEMATH3AIIN 3HAHUH:
"[lnomaay MOBEpXHOCTH U 00HEMBI
KpyTJbIX Ten"

92

O6o6maromniee nopropenue 11 monsatuii u
MeTo70B Kypca reometpun 10-11
KJIaCCOB, CUCTEMATU3ALINsl 3HAHU:
"[Tnomany NOBEPXHOCTH U 0OBEMBI
KpyTJibIX Ten"

93

Htorosas koHTpoJbHas paboTa

94

Wrorosas koHTpoJbHAs paboTta

95

[ToBTOpEHUE, 0000IICHHE U
cucTeMaTh3arys 3HaHUN

96

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAayKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HayKd U €€ poJib B pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIMI

99

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

100

Hcropust pa3BUTHS CTEPEOMETPUHN KaAK
HayKU U €€ poJib B pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAyYKH U €€ pPOJIb B Pa3BUTUHU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT UM

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U e€ pOoJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX T€XHOJIOTHiA

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






