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MMOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTcsi OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOurero o0pa3oBaHusl, Tak Kak 00€CreYyMBaET BO3MOKHOCTh U3YUECHUSI JUCIUTUINH
€CTECTBEHHO-HAYYHOW HaINpaBIE€HHOCTH W MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (OpMUPYEMOE€  TpU  HU3YyYEHUU
00y4aroUMMUCS MOHATUIHHBIX OCHOB F€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEP>KICHUMN MPU PEUICHUU TeOMETPUUECKHUX
3aa4y, YMEHHME BBIIBUTaTb M ONPOBEPrarb THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL IIPH PELIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'O LHKJIA, B YaCTHOCTHU
bu3nueckux 3amay.

[lens ocBoeHUst mporpaMMbl yueOHoro Kypca «l'eomeTpus» Ha yriayoaéHHOM
YpPOBHE — pa3BUTHE WHIMBUIYAJBHBIX CIIOCOOHOCTEH OO0yvaroumxcs mpu
U3YYEHUU TEOMETpUU uepe3 oOecreyeHrue BO3MOKHOCTH MPUOOpETEeHUs U
UCIIOJIb30BaHUsl Oojee TiayOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenupUIHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIICITHOTO MPOoheCCHOHATHHOTO
00pa30BaHUsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMU 3aJlayaMu Kypca TIE€OMETpUU Ha YriayOJnEHHOM YpOBHE,
pPacCIIMPSAIONIMMHI U YCUIMBAIOIKUMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacIIMpeHne MpeACTaBICHUSI O T€OMETPUU KaK YaCTH MUPOBOM KYJbTYpPbI U
(dbopMUpOBaHNE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPY KAIOLIUM MUPOM;

dbopMHUpOBaHUE TPEJCTaBICHUS O IMPOCTPAHCTBEHHbIX (Urypax Kak o
BOKHEUIINX MATEeMAaTHUYECKMX MOJEINAX, MO3BOJISIIOUIMX ONUCHIBATH M H3ydyaThb
pa3HbIe SBJICHUS OKPYKAlOUIEro MUpa, 3HAHUE MOHATHIHOIO anmnapara 1o pa3ieiry
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

(GbopMHpOBaHHE  yMEHHUS  BJIAJE€Th  OCHOBHBIMH  MOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
dbopMyn M yMEHHE UX TPUMEHSTh, YMEHHs JOKa3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJApTHBIE CIIOCOOBI PEIICHMS 3a/1aY;

(opMHpOBaHHE YMEHUS PAClIO3HABATh HA YEPTEkKAX, MOAEISIX U B pEaTbHOM
MUpPE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPUYECKUE
MOJIEIIH;

(dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHMS
MaTEMaTUYECKUX TEOpHM, (POPMHUPOBAHUE MOHUMAHUSA POJIM AKCUOMATUKHU MpHU
IIPOBEJICHUU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJACTh METOJAaMHU JOKAa3aTeIbCTB W aITOPUTMOB
pelIeHus, YMEHUS WX HMPUMEHATH, MPOBOJUTH JOKAa3aTEIbHBIE PACCYXKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIEpKAHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUHM MAaTEMATUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKHU B MIPOBEACHUU
JEAYKTUBHBIX PacCy KJIECHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE MHTEIUICKTYyaIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEM 00yUaroIMXCsi, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIHLCKUX
yMEHUH, KpUTUIHOCTH MBIIIICHUS, UHTEpEca K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHrue (PYHKIIMOHATILHONW TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSI pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYAIUSX W MPU WU3YUYEHUU APYTUX
y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYAllMi, HCCIEIOBAHMUS IMOCTPOEHHBIX MOJEIEH,
WHTEPIPETALUU TTOTYIYCHHBIX PE3yJIbTATOB.

OCHOBHBIMH COJIEp’KaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 xmaccax sBusAwoTcs: «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel H  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHEe «yMETh OINEPUPOBATH
MOHATUSIMIY», PEIEBAHTHBIMU T€OMETPUM Ha YIIyOJIEHHOM ypOBHE OOy4YeHHUS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJIEp>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE  JIOTMUECKMX YMEHHMH  pacmpenensieTcs He  TOJbKO IO
CoJIep>KaTeNIbHbIM JIMHUSM, HO U 10 Tojgam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEEC TPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
MPOrpaMMBbl, paclpeleIEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCAM O0yYaroIIuecs
oOpaliaJuch  HEOJHOKpPaTHO. OTO MO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
FeOMETPUYECKUMU MOHATUSIMU U HABBIKAMH MOCJIEIOBATEILHO U OCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUSI BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEJCTABICHUN 00YyYarolUXCsl, pacIIupsis U yriryouiss
e€, 00pa3yst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3yUYEHHUIO TEOMETPUH Ha YTI1yOJIEHHOM YPOBHE MTO3BOJISIET:

co3gatb ycnoBus s guddepeHnuanuu  00ydeHHs, MOCTPOCHUS
WHIVUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MPOTPaMM, OO0ECHeUnTh YIIIyONEHHOE
U3y4YeHHUE T€OMETPHUH KaK COCTaBIIsIONIeH yueOHoro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIIMUXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMaTHUKH C
y4€ToM BbIOOpa Oyayiied mnpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXTY
o01uM U IpoecCuoHaTBFHBIM 00pPa30BaHUEM.

Ha wusyuyenume yueObHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM ypOBHE
orBoautcs 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJI0).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsmMast, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUHU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anMHOE pacnosioKeHue IMpsAMBIX B IPOCTPAHCTBE: IIE€pECEKaroluecs,
napajuielbHble M CKpelluBarouiyecs mnpsMsle. [Ipu3sHaku CKpenuBarOmMXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalielIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, TAPAIIIETBHOCTD IPAMON
U 1uiockoctu. IlapanienbHoe M LIEHTpallbHOE NPOEKTHUPOBAHUE, H300pakeHUe
¢uryp. OcCHOBHbIE CBONCTBa MapajyIeNbHOIO NpOeKTUpoBaHus. M3o00pakeHue
buryp B mapajyuiesbHONW MPOEKUHUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMHU, YIOJ
MEXAY NPSMBIMH B IPOCTPAaHCTBE. IlapayienbHOCTh INIOCKOCTEN: NapaliesIbHbIC
IIJIOCKOCTH, CBOWCTBA IapaJlIeJIbHBIX IIJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpajap, MNapajuleNenumnesn,
MMOCTPOECHUE CCUCHU.

[lepneHAMKYJISIPHOCTD NPSIMOM U IIJIOCKOCTH: NEPIEHAUKYIISPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJUIEIBHBIE W MEPIECHAMKYJSIPHbIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M INIOCKOCTH, TEOopeMa O IIpsAMOU

NEePHEHIUKYJIIPHON IJIOCKOCTH. OpToronaiabHOE POCKTUPOBAHHUE.
[lepneHaANKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JIO MJIOCKOCTH, PACCTOSTHUE
OT MNpAMOM  J10  TUIOCKOCTH,  TPOEKIuss  (GUTYypbl  Ha  IIJIOCKOCTb.

[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: MPHU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
IJIOCKOCTEN. Teopema o TpEX MepHeHIuKyIspax.

VYIisl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JIMHEWHBIM yroJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IUIOCKHMX YIJIOB MHOrOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYIPAHHBIX YTIJOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXIPAHHOIO YIJIa.

MHororpasHHuKHu

Buael MHOrorpaHHukoB, pa3BépTka MHoOrorpansuka. [Ipusma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAas IPU3Mbl, OOKOBasi U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, nOpsMOYrOJIbHBIA — Mapajulesienune] W €ro  CBOMCTBA.
Kparuaiiiue mnyTH Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Diliepa.
[IpoctpanctBennass teopema I[ludaropa. Ilupamuma: n-yronpHas mnupamuia,
npaBuwibHas W yceu€HHas nupamuabl. CBoiicTBa péOGep M OOKOBBIX TIpaHel
[IPaBUWIBHOW nupaMubl. [IpaBuibHbBIE MHOIOTpaHHUKHU: NpPABUJIbHAS MpPU3Ma U



MpaBWIbHAS MHPAMUJA, NPABWIbHAS TPEYrOJbHAS MNHUPAMUIA W IPABUIBHBIN
TeTpadsip, KyO0. IlpencraBneHue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOACKAdIP U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JMaroHaiu, YIJIblL
[Inomans OOKOBON MOBEPXHOCTH U IMOJTHOM MOBEPXHOCTH MPSIMON MPU3MBIL,
IJIOMIAJb OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHLHOM THUPAMUJIbI,
TeopeMa O IUIOLIAIN YCEUEHHON MUPaMU/IBL.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS NPABWIbHBIX IPU3M, CHMMETPHUS MPaBUIBHOU
MMAPAMUBI.

BekTopsI H KOOPpAUHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOPAMHU: CIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKECHHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[ToHsaTHE KOMIUTaHApHBIE BEKTOpBI. lIpU3HAK KOMIITAHApPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIAHAapHbIM  BekTopaMm. lIpsiMoyrosibHass  cucrema  KOOpJIMHAT B
npoctpadcTBe. KoopanHaTel BekTopa. CBsi3b MEXIQy KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMHU TOYEK. YTOJI MeEkKIy Bekropamu. CKalsipHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[ToHsTHSA: IWIMHAPUYECKAs IOBEPXHOCTh, KOHHWYECKAs IMOBEPXHOCTD,
cepruyeckass IMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpameHUs:
IWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHOe pacmosiokeHne
chepbl M TUIOCKOCTH, KacareibHas IUIOCKOCTh K cdepe. M3o0paxenue Tei
BpaIlleHUs] Ha TUIOCKOCTH. Pa3BépTka munHApa ¥ KoHyca. CummeTpus cepbl u
mrapa.

O6béM. OcHoBHbIE CBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIBHOTO Tapaiesienumneaa 1 cienctsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM TPU3MBI, IWIIMHPA, TUPaMHUIbl 1 KoHyca. O0BEM mapa U mapoBOTO
CETMCHTA.

KomOuHammu TeJl BpalleHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BHMcaHHas B
IWIMHIpP, OIKMCAaHHAs OKojio IwimHapa. Ilepeceuenne cdepsl w 1mapa ¢
wiockocThio. Kacanme mrapa m chepsl TIockocThio. [loHSTHE MHOTOTpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHUK WM TEJO
BpaLCHUS.

[Inomaas MOBEPXHOCTH IUJIWHJpA, KOHYyCa, IJIOMaas chepbl U e€ JacTei.
[logobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH MOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue momobusi, romoTeTusi. Pemenue 3amau Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceuyeHnii MHOTOTPAHHUKOB U TEJI BpallleHUs: CEYEHUS [UINHIpA
(mapayuienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (IMapasuielbHbIe
OCHOBAHHUIO U TIPOXOAIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ TIEpEeHOCa
CEKYyIIEH MIOCKOCTH.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauuu Haja BeKTopamu. BekropHoe
YMHOXEHUE BekTOopoB. CBOICTBa BEKTOPHOIO YyMHOXeHUsA. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. PaznoxkeHue Bektopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH T'E€OMETPUUYECKUX
3a/1ad.

J{BMKEeHUs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[B>keHUsT U paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHWU. Buapl JBMXKEHUN: TapauieNbHBIA TEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKalbHas CUMMETPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxkaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh I'PAXKIAHCKON MO3ULIMKU 00YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIEHA  POCCHUUCKOro  OOIIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
NpoIleAyp TPaKJIaHCKOro o0OIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMeHHue
B3aHUMOJICMCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMU B COOTBETCTBHUH C MX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'PaXKIAaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOILLIOMY M HACTOSILIEMY POCCUICKOW MAaTEMAaTHWKH, HEHHOCTHOE OTHOILIEHHUE K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE OTUX JOCTIDKCHHH B JAPYTHX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEACHUS, CBS3AHHOIO C MPAKTUYECKUM
MPUMEHCHUEM JIOCTH)KCHUW HAyKH M JICSTEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJI/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) acTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs ACTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, O0BEKTOB, 3a/1a4, PEIICHUHA, PACCYKICHHUA, BOCTIPUUMYUBOCTh
K MAaT€MaTUYECKHAM aCII€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

S) pusuyeckoe BoCIUTAHHE:

chOpPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
HWHTEpecax 3JI0pOBOTO U 0e30MmacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIM PEXKUM 3aHITHUH U
OT/IbIXa, peryispHas ¢u3ndeckass aKTHBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHKE
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIIBHOM JEATEIBHOCTBIO;

6) TpynoBoe BocnuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAHHME LIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaM  TPOPECCHOHATBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peanu30oBBIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh U CIHOCOOHOCTH K  MaTeMaTHM4eCKOMYy  OOpa30BaHUIO U



caMOOOpa3oBaHMI0O Ha TMPOTSHKEHUH BCEM JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH PAKTUUECKUX 3a]1a4 MaTeMaTHYeCKON HAIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKONW  KYJIbTYphbl, TOHHMAHHUE BIIUSHUS
COIIMAJIbBHO-?KOHOMHYECKHUX IPOIIECCOB Ha COCTOSIHHUE MPHUPOIHON M COLMATbHON
CpeJbl, 0OCO3HaHHUE II100aIbHOTO XapaKTepa dKOJIOTHISCKUX MPOOIeM, OpPUEHTAITHS
Ha IIPUMCHCHHE MaTEMAaTHYECCKUX 3HAHUN IS penieHus 3agad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OILEHKH HUX BO3MOXKHBIX
MOCJICACTBUMN JIJIsl OKPY>KAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUsI HAYKW W OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4YeloBEUeCKOM IesATEebHOCTH, JTAloB €€
pPa3BUTHA M 3HAYUMOCTH JUIsl Pa3BUTHS LMBUJIM3AIUMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOoll KakK CpEJICTBOM TMO3HAaHHS MHPA,
FOTOBHOCTh OCYIIECTBJISATh MPOCKTHYI0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHJVMBUAYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC IMPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TOHSTHI, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTpeJieNIeHUs] TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCUUKAIUH,
OCHOBAHUS I 000OIIEHUS U CPABHEHMUSI, KpUTEPUHU MTPOBOJAUMOTO aHAJN3a;

BOCIIPUHUMATh,  (HOpMyIMpoBaTh U  NPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPJAUTEIbHBIE U OTPUIIATENbHBIE, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUUYECKNE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U NPOTUBOPEUYUS
B (akrTax, JaHHBIX, HAOJIOJACHUIX U YTBEPXKICHUSX, Mpearatb KpUTEpUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JIeJIaTh BBIBOABI C WCHOJIb30BAHWEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPANBATh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IbI;

BBIOWpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pEIEHHUsA, BbIOMpaTh Hauboliee MOAXOASIIMUA € y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarebcKkye 1eMCTBUA:



MCIIOJIb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMynIupoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpPEUYUE,  MpoOIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, APrYMEHTHPOBATH
CBOIO MO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAaHUE
10 YCTAHOBJIEHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 0ObEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITY 00bEKTaMU, SIBJICHUSIMU, TTPOLIECCAMH,

CaMOCTOATEIHLHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTam
POBEIEHHOTO  HAOJIIOJICHMS, UCCIEIOBAaHUS, OLIEHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIECHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOlecca, a TAKKE BbIJIBUIAThH
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISBJISITh JA€UIUTHI MHPOpPMAIIMKU, TaHHBIX, HEOOXOJUMBIX NJii OTBETA HA
BOIIPOC U JJI PELICHUS 3a]a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHOOPMAIUIO PA3JIMYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJICTABIATh €€ B pPa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh TpadUUuecKH;

OLICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSTEJIEHO
chOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKAaTHBHbBIE YHHBeEpPCAJbHbIE YueOHbIE HeiCTBUS

Oo0menue:

BOCIIPUHUMATh U POPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUU C YCIOBUAMH U
eI IMHnu 06IIICHI/I$I, SICHO, TOYHO, TI'PaMOTHO BbIpaXXaTb CBOKO TOYKY 3pCHI/I$I B
YCTHBIX N IIMCBMCHHBIX TCKCTaX, AaBaTb ITOACHCHHIA IIO XOI[y pCHIeHI/ISI 3aJadu,
KOMMCHTHPOBATDH HOJ'Iy‘-IeHHHﬁ pGSYJ'IBTaT;

B XOJIe¢ OOCYXXJICHHS 3a/JiaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMHI,
HpO6J’I€MBI, pemaeMOI‘/’I 3aJa4dd, BBICKA3bIBaTh HWIACHU, HAILCJICHHBIC Ha IIOUCK
pCIHeHI/IH, COIIOCTABJISITH CBOU CY)KI[GHI/IH C Cy)KI[eHI/ISIMI/I I(pyrI/IX y‘-IaCTHI/IKOB
auanora, oOHapy»XKUBaTh Pa3IMYUe U CXOACTBO IMO3ULUH, B KOPPEKTHOH (opme
bopMyJIHPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

npcacTaBIATh pe3yJ'H>TaTLI peuiCcHuA 3aJa4u, SKCIICPUMCHTA, UCCICIOBAHUAA,
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aja4
MIPE3EHTAIlMN 1 0COOESHHOCTEH ayIMTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:



COCTAaBIIATH IIJIaH, aJITOPUTM PEIIECHHUS 33J1ayH, BRIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENBHON  pedJeKcHuu KaKk  OCO3HAHUS
COBEpPIIAEMBbIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crioco0amMu CaMONPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa perieHus
MaTeMaTUYeCKOHN 3a/1auu;

MpEeABUICTh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HAWJICHHBIX OMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3YyJIbTaTa IEIN U YCIOBUSAM, OOBICHITH MPUUUHBI
JOCTHXKEHUSI WIIM HEIOCTHUKEHUSI PE3YJIbTATOB JESATEIbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITeJILHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mMpU pEHIeHHH YYeOHbIX 3a7ad, MNPUHUMATh 1eldb COBMECTHOMU
NeSATENbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pabOThI, pacrpeacisiTh
BUJIbI pabOT, JOrOBapUBAThCS, OOCYXKIaTh TMPOIECC M pe3yJbTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNMOBBIX Gopmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThl W
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYTMMHU YJI€HAMU KOMAaHJbl, OLICHHBATh
KAauecTBO CBOETr0 BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0y4aronuiics HayIuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelieHny 3a7a4 U MpOBEJACHUN MaTeMaTHYECKUX PACCYKIACHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PEIICHUU
F€OMETPUYECKUX 3a/1a4;

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEH B MPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMHU, CBS3aHHBIMU C yrjJaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMOMl U
IJI0OCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupaMua, NpsIMOYTOJIbHBIN Napaiienenunes, Kyo);

e KJaccupUIMpPOBATb  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIs
KJ1Iaccu(UKaIuu;

e CBOOOJIHO ONEPUPOBATH  MOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOT'OTPAHHHUKOB IIJIOCKOCTHIO;

e BBINOJIHATH napasuiesibHOE, LEHTPaJIbHOE u OpPTOTOHAIBHOE
NpOEKTHpOBaHUE (UTYp HA IJIOCKOCTh, BBIMIOJIHATh W300paKeHUs QUryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMHU, BBIMOJHSIThH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYD:
BUJ| CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
MMpaMK/ia), TEOMETPUUECKUX TEJI C TPUMEHEHHEM (HOpMYII;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMH: CHMMETPUSI B MPOCTPAHCTBE, LIEHTP,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
uryper;

e CBOOOJIHO OIEpPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pelmath 3aJa4d Ha JI0KA3aTE€IbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XKJICHUE TE€OMETPUYECKUX BEJIMYHMH, NMPUMEHSISI W3BECTHBIE METOJbI
IPU PELICHUH MATEMAaTUYECKUX 3a7ay MOBBIIIEHHOIO U BBICOKOT'O YPOBHS
CJIOXHOCTH;

e TMPUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPHU PEIICHUHN CTEPEOMETPHUUECKUX 3a/1a4;

e U3BJEKaTh, MPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEJACTABICHHYIO Ha
yepTekax U pUCYHKaXx;

e TMPUMEHATH I[OJYYECHHBbIE 3HAHUA HA TNPAKTUKE: CpPaBHUBAaTh U
aHAJM3UPOBATh PEaJbHbIE CUTyallUH, MPUMEHSATh U3YYEHHBIC MOHSATUS B
npolecce TMOMCKAa  PEHIeHUs  MaTeMaTH4YeCKh  Cc(HOopMyIHpOBaAHHOM
npo0JieMbl, MOJETUPOBATh pealbHbIE CUTyallMd Ha S3BIKE T'€OMETPHH,
MCCJIEI0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKHE 3a]ayH,
CBSI3aHHBIE C HAX0XKJAECHUEM I€OMETPUUYECKUX BEJIHYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (QyHAAMEHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oGyyaroniuiicss HAyquTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHHYECKON U chepuyecKor MOBEPXHOCTSAMHU, OOBICHITH CIOCOOBI
MOJTyYeHUSI;

OTIEPUPOBATH MOHITUSMHU, CBSI3aHHBIMH C TE€JIAaMU BpPALIEHUS: [IWJIMHAPOM,
KOHYyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Teia BpamieHus (UUWIUHApP, KOHYC, cdepa U Imap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE ChEephl U TIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPDAaHHUKOB WM TeJ BpalleHus,
00BbEMBI U TUIOHIAJU MOBEPXHOCTEM MHOTOTPAHHHMKOB W TEJl BpalleHUs,
T€OMETPUYECKUX TeJI ¢ TpUMeHeHueM hopmyi;

CBOOOJTHO OIEPUPOBATH MOHSTHIMU, CBA3aHHBIMH C KOMOMHAITUSIMU TeJ
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B chepy H
OMMUCaHHBIA OKOJIO cephl, chepa, BIUCAHHASI B MHOTOIPAHHUK WA TEJIO
BpAaIlLICHHUS;

BBIYHCIIATh COOTHOIICHHS MEXY TUIOMIAISIMU TTOBEPXHOCTEN U 00bEMaMuU
II0JTOOHBIX TENT;

n3o0paxaTh u3yyaeMble (UTYpPHI, BBITOJHITH (BBIHOCHBIE) IUIOCKHE
YepTeKU U3 PUCYHKOB NMPOCTBHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HWHOOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YyepTexax U pucyHKax;

CBOOOJ/IHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHSATH OIEpalluK HaJl BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOU CUCTEME KOOPJAUHAT;
peniaTb reOMeTPUUYECKHE 3a/1a4d Ha BBIUYMCIICHUE YIJIOB MEXKIY MPSMbIMU
U TUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSSHUM OT TOYKM JIO IUIOCKOCTH, B
1[EJIOM, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHUY;
CBOOOJTHO OMNEPHUPOBATH TOHITHUSIMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHMKOB W TeJI BpalICHUS TIpH
napajyieIbHOM — TE€pPEHOCe, UEHTPAIbHOW CHUMMETPHUH, 3€pPKaIbHOU
CUMMETPHH, IIPU MOBOPOTE BOKPYT MPSIMO, MpeoOpa3oBaHus Moao0us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHHS LUIUHAPA
(mapanmienbHO U MEePIIeHIMKYIISIPHO OCH), CEYEHUS KOHYyca (TapajuiebHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPILIUHY ), CEUCHHUS 11apa;
HCIIOJB30BaTh METO/Abl TIOCTPOCHMSI CEUECHHI: METOA CJEJAOB, METO]l
BHYTPEHHETO IPOCKTUPOBAHMSI, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

NPUMEHSTh TeoMeTpuueckre (GakThl ISl PEIICHUS] CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararmlliiX HECKOJIBKO IIaroB pEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (popMme;

pelars 3ajJadyd Ha JOKa3aTelbCTBO MATEMAaTHYECKHX OTHOLICHUH U
HAaXO0X/JCHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIE  3HAHWA  HA  MPAKTHKE:  CpPAaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAIIbHBIE CUTYAIUU, IPUMEHSITh NU3YUYCHHBIE
MOHSATHUSA, TEOPEMBbI, CBOMCTBA B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecKu  CHOPMYJIUPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
peajbpHbIE CHUTYallMM Ha S3bIKE T'€OMETPHUH, HCCIEIOBATH IMOCTPOCHHBIC
MOJIEJIA C WCHOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHH UM TEOPEM,
amnmapara anreOpbl, pelaTh MPAKTAUYECKUE 3a/aud, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh MpEeACTaBICHUs] 00 OCHOBHBIX dTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uudgposrbie)
n/m NPOrpaMMmblI Bcero Koutpoaburie  Ipaxruyeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypesI

[MoBTOpenue. BxoaHast KOHTpobHAs paboTa 3

BBenenue B ctepeoMeTpuio 20

B3anMHOe pacnionoxeHue npsMbIX B 5 1

POCTPAHCTBE

[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B 3

POCTPAHCTBE

[eprieHAUKYISIPHOCTH MPSMBIX U o5

IUTIOCKOCTEH B MIPOCTPAHCTBE

VYTIIBI U pacCTOSHUS 16

MHororpaHHUKH 7

BexTopsl B mpocTpaHcTBE 12

HOBTOPGHI/IC, 000011IeHrE U CUCTEMATH3AIHS 5 5

3HaHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudposbie
Ne o/t P Kontpoabubie  IlpakTHueckue (mupp )
NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
1 AHanmuTH4YeCKast TeOMETPHSI 15 1
5 [ToBTOpenue, 0600IIEHNE U 15 1
cUcTeEMAaTH3alus 3HaHU!
3 O0BEM MHOTOTpaHHHKA 17
4 Tema BpameHus 24
5 [Tmomranu moBEepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBYoKeHUS 5 1
7 [ToBTOpEHuUe, O606IHCHI:I€ u 17 9
CUCTEeMAaTH3alus 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




INOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUeHusl

DJieKTpoHHbIE HH(POBBIE
o0pa3oBaTe/bHbIEe PecypChl

IToBTOpEeHHE

IToBTOpEeHHE

Bxonnas koHTposbHas paboTa

OcHoBHbIE TIpaBUIIA
M300paKeHUS Ha PUCYHKE
TUTOCKOCTH, TTapajlIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

[TonsaTus crepeomMeTpun: TOUKa,
npsiMasi, MII0CKOCTb,
npocTpaHcTBO. OCHOBHBIE
npaBuiIa H300paKeHHs Ha
PHUCYHKE IJIOCKOCTH,
MnapajiCJIbHbIX MPAMBIX
(OTpe3KoB), cepeauHbl OTpE3Ka

https://m.edsoo.ru/5SECB310PZ

[TonsTus: nepecekaromecs
IIJIOCKOCTH, TTePECEKArOITUECs
npsiMasi ¥ TUIOCKOCTh;
MOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

MHororpaHHUKH, U300paKeHHE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX
(buryp, HeCyIeCTBYIOIIIX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/AHGUTWH2F

00BEKTOB

MHororpaHHuKy, U300pakeHne
MPOCTEHIIINX MPOCTPAHCTBEHHBIX
(buryp, HeCyIeCTBYIOIIIX
00BEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUH U
HEpPBbIE CIEJCTBUS U3 HUX

https://m.edsoo.ru/IDKRAG603N

10

AKCHOMBI CTEPEOMETPHUH U
TIEPBBIC CIICJICTBUS U3 HUX.
Crioco0bl 3a1aHusI PSIMBIX U
TUTOCKOCTEH B MPOCTPAHCTBE.
O06o03HaYeHUS IPSIMBIX U
IJIOCKOCTEM

https://m.edsoo.ru/AQXJXEDYR

11

N3obpaxenue ceueHmit
MUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOPBIE MPOXOISAT Yepe3 X
pébpa. M3obpakenue
NEpCCCUCHU A MOJTYUCHHBIX
mIockocteil. PackpammuBanne
MTOCTPOCHHBIX CEYEHHI pa3HBIMU
IBETaMHN

https://m.edsoo.ru/EVUEQAZ7]

12

N3obpaxenue ceueHmit
MUpaMU/Ibl, KyOa U PU3MBI,
KOTOpPBIE MIPOXOJIAT Uepe3 ux
pébpa. M3obpakenue
HepeceyeH sl MOTyYEHHbIX
mockocreil. PackpamuBanue
HOCTPOEHHBIX CEUEHUN Pa3HBIMU
LBETaMU

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

13

N3o06paxenune ceueHmnit
n1pamMuibl, KyOa 1 MpU3MBbl,
KOTOpBIE IPOXOJAT YEPE3 UX
pébpa. M3obpakenue
IepeceyeHus MOIyUYEHHBIX
mockocteil. PackpammBanne
IIOCTPOCHHBIX CEYEHHUI Pa3HBIMU
LBETaMU

https://m.edso0.ru/08LAY6GMF

14

N3obpaxenue ceueHmit
MUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOpBIE MPOXOJIAT Yepe3 ux
pébpa. M3obpakeHue
NEePECEYEHMSI IOy YEHHBIX
mockocreil. PackpamuBanue
HOCTPOEHHBIX CEUEHUN Pa3HBIMU
LBETaMU

https://m.edsoo.ru/EKWHLAWS84

15

Meropn cnenoB s MOCTPOEHUs
CEYEeHUI

https://m.edsoo.ru/1JO0ON3100

16

Merton cnenoB 1isi TOCTPOCHUS
ceyeHuil. CBOMCTBA MepeceyeHui
NPSAMBIX U IJIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

17

Mertopa cnenoB Ui HOCTPOCHUS
ceueHuil. CBOICTBa nepecevyeHnit
HPSIMBIX U IIJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

18

[Toctpoenue ceuenuii B
nupamme, Kyoe rmo TpéM Toukam
Ha p&bpax. Co3naHne BHIHOCHBIX
YEPTEKEH U 3aIKCh 11aroB
MIOCTPOCHMUSI

https://m.edsoo.ru/HFW6370DR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

19

[Toctpoenue ceuenuii B
nupamuzie, Kyoe rno TpéM Toukam
Ha p&bpax. Co3aHue BEHIHOCHBIX
YEPTEKEH U 3aIHCh 11aroB
IIOCTPOEHHUS

https://m.edsoo.ru/JIAQIJNZCX

20

[Toctpoenue ceueHuii B
UpamMuie, Kyoe 1mo Tpém Toukam
Ha pEOpax. Co3gaHue BEBIHOCHBIX
YEpTEKEN U 3aIMCh 11aroB
MOCTPOCHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHME MIIAHUMETPHH:
Teopema o mponopIUOHaIBHBIX
orpeskax. [logobue
TPEYTroJIbHUKOB

https://m.edsoo.ru/L3FYZLIOLR

22

[loBTOpEHUE MIIAHUMETPUU:
Teopema Menenas. Pacuers! B
CEUEHHUSAX HAa BBIHOCHBIX
yeprexax. Mcropus pazsurus
IUIAHUMETPUH U CTEPEOMETPUN

https://m.edsoo.ru/TP9F3DVV1

23

Kontponbras pabota "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1

24

BzaumHoe pacnonoxxeHue
MPSIMBIX B MPOCTPAHCTBE.
CkpenuBaroniyecs npsiMpie.
[Ipu3Haku ckpenmBarOMMnXCcs
npsameix. [lapamiensHblie npsiMbie
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO90QBHKY

25

Teopema 0 Cyl1eCTBOBAHUU U
€IMHCTBEHHOCTHU MPSAMOI

https://m.edsoo.ru/CYUQMU9K9



https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9

napajijieIbHOM TaHHON IPSIMOi,
IPOXOJAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAallleh Ha
JIaHHOU npsaAMoil. Jlemma o
IIEpECCYCHUH NapAIIICIIbHBIX
MPSMBIX IJIOCKOCTBIO

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsambIxX. Teopema o
CKPEIIMBAIOIINXCSI IPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenbHOE MPOEKTUPOBAHUE.

OCHOBHBIE CBOMCTBa
rapauieabHOTO
npoekTupoBanus. M3o0paxenue
pasHbIX GUTYpP B MapauieTbHON
MPOCKIIUU

https://m.eds00.ru/03GR50WZV

28

[MentpanbHas npoekuus. YToi ¢
COHANPABJICHHBIMA CTOPOHAMH.
Yron Mexay npsMbIMU

https://m.edsoo.ru/Z5FPAG6SHI

29

3agaun Ha T0Ka3aTeIbCTBO U
HCCICI0BaHNE, CBI3aHHEIC C
PacCIOIOKEHUEM TIPSMBIX B
MPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[lonsATHA: MapamienbHOCTh
MIPSIMOM U TUIOCKOCTH B
npocrpaHcTse. [Ipu3Hax
[1apaJuIEIbHOCTH IPSIMOU U
miockoct. CBolcTBa
MapajyIeIbHOCTH MPSAMOUN 1

https://m.edsoo.ru/N18CU003L



https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L

IIIIOCKOCTHU

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIIEHHE U JIOKA3aTeIbCTBO,
CBs3aHHLBIC C Hapanneanocmo
NPSIMBIX U IJIOCKOCTEHN B
MPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MPOXOSIIETO Yepe3 IaHHYIO
MPSIMYIO Ha YEPTEkKE U
MapaiyIEIBLHOTO IPYTOW MPSIMOiA.
Pacuét oTHOLICHMIT

https://m.edsoo.ru/1P06R5839

33

[TapannensHas npoexuus,
PUMEHEHUE JJI IOCTPOCHUS
cedYeHHH KyOa u
napauienenumnena. CeoncTa
napasulieJenune1a 1 Npu3Mbl

https://m.eds00.ru/930T7FLSK

34

[TapannenpHbIE MIIOCKOCTH.
IIpu3Haku napajuieIbHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/QFUJAHV88

35

Teopema o0 mapaieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH,
MPOXOJISIIEH Yepe3 TOUKY, HE
MPUHAIJICKALLYIO JaHHOU
IUIOCKOCTH U CJIEJICTBUS U3 HeE

https://m.edsoo.ru/2WG4W4XNO

36

CaolicTBa napamienbHbIX
IIJIOCKOCTEM: O MapajuIeIbHOCTH
IPSIMBIX IIEPECEUEHUS IIPU
IIEPECEUEHUH JIBYX
HapajuIeNIbHBIX MIIOCKOCTEN

https://m.edso0.ru/3KIKVV3ROG



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG

TpeThei

37

CaolicTBa mapauiesIbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napaJlJICJIbHBIX IMMPAMBIX,
3aKJIFOUYEHHBIX MEXY
NapajuIeIbHBIMU IUIOCKOCTAMMU; O
[IepECECYEHUH NPSIMON C IBYMs
NapajuIeIbHBIMU IUIOCKOCTAMU

https://m.edso0.ru/QLA4PYRAT

38

[ToBTOpenue: Teopema [Mudaropa
Ha IJIOCKOCTH

https://m.edsoo.ru/9VJZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPUS
HIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CgoiicTBa KyOa u
MPSIMOYTOJIBHOTO
napauiesienune1a

https://m.edsoo.ru/HYNIQ785Q

41

Brruncnenue AMH OTpPE3KOB B
Ky0e U MpsIMOYTOJIbHOM
napajieJenumnee

https://m.edsoo.ru/FZBZVVPOEC

42

[leprieH UKy IAPHOCTD NPSAMOU U
mockocty. [Ipnsnak
NEPIEHIUKYISIPHOCTH NIPSIMOMN U
IJIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3

43

[TepieHAMKYASAPHOCTH MPAMOUN 1
mIockocTH. [Ipu3nak
MEPIEHAUKYISIPHOCTH MPSMOHN U
IJIOCKOCTH

https://m.edso0.ru/K38BG31ZH

44

Teopema o CyleCTBOBaHUU U
€MHCTBEHHOCTH MPSIMOM,

https://m.edsoo.ru/WF3MTS4E5



https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5

MIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K IJIOCKOCTH

45

ITnockoctu n
NEepHIEHANKYISIPHBIE UM MIPSIMbIE
B MHOTOTpaHHUKAaX

https://m.edso0.ru/OKTGKHNSI

46

Inockoctu n
MEPIECHINKYIIAPHBIE UM MPSIMBIE
B MHOFOFpaHHI/IKaX

https://m.edso0.ru/S1V9AWIW3

47

[leprieHquKyIsp U HAKIOHHAS.
[TocTpoenue nepneHauKyJsapa u3
TOUYKH Ha IPAMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[lepnennukymsip ¥ HAKIOHHAS.
[TocTpoenue nepneHuKyJsapa u3
TOUYKH Ha TPIMYIO

https://m.edsoo.ru/211UD45PR

49

Teopema o Tpéx
NepHeHauKysipax (mpsmas u
oOpartHas)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepreHuKysipax (mpsmas u
oOpartHas)

https://m.edsoo.ru/IPCG564WN

51

Yron Mexay CKpeuuBarOIUMUCS
MPSIMBIMU

https://m.edsoo.ru/K4AEHQ3EQE

52

[Touck neprneHuKyIspHBIX
MPSIMBIX C IIOMOIIBIO
NEPIEHIUKYJISIPHBIX IUIOCKOCTEN

https://m.edsoo.ru/EBYVPSMSI

53

OpToroHanbHOE IPOEKTUPOBAHNE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuennii kyoa,

https://m.edsoo.ru/F5ZMOA1AE



https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
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https://m.edsoo.ru/F5ZMOA1AE

MIPU3MBI, IPABUIBHON MUPaMUIbI
C IIOMOMIbIO OPTOTOHAJIBLHOMN
IIPOEKLIUU

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHON MUPaMUIbI
C ITIOMOUIBIO OPTOTOHAIBHOMN
IIPOEKIINU

https://m.edsoo.ru/T50FUDOQOJ

56

CuMMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO MJIOCKOCTH.
[nockocTn cuMmmeTpuii B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHIuKyIsIpHOCTH
MPSIMOM M TUIOCKOCTH Kak
CJIEICTBUE CUMMETPUH

https://m.edsoo.ru/L9E703U3V

58

[IpaBuibHBIE MHOIOIPaHHUKH.
Pacuér paccTosHMi1 OT TOUKH 10
IIJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBubHBIE MHOTOIPaHHUKH.
Pacuér paccTosHMI1 OT TOYKH 10
IJIOCKOCTH

https://m.edso0.ru/TISUOWZTH

60

CriocoObl OmyCcTHTH
MEPIECHANKYIISAPBL: CUMMETPUS,
CIIBUT TOYKH IO TTapajuIeIbHON
MpAMOi

https://m.edsoo.ru/DHFUCBWO6

61

CaBur 1o HenapauieIbHON
MIPSIMOM, U3MEHEHHUE PACCTOSTHUI

https://m.edsoo.ru/90ANVFE9E

62

Kontponbnas padota "B3zanmuoe
pacIoJIOKEHUE MPSIMBIX U

https://m.edsoo.ru/JW5UZNN8J



https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
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IJIOCKOCTEH B MpocTpaHcTBe"

63

[ToBTOpEHME: YyrOa MEKIY
NPSIMBIMHU Ha TUIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJIBHOM
TpPEYroJIbHUKE, TEOpEeMa
KOCHUHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

[ToBTOpEHME: yroyi Mex 1y
CKpCHIMBAIOIIUMUCH TIPAMBIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

I'eomerpuueckue MeTo b1
BBIYHCIICHUS YTJIa MEXKTY
MPSIMBIMUA B MHOTOTpaHHHKAX

https://m.edso00.ru/3U40237CK

66

JByrpanubiii yroia. CBOMCTBO
JMHEHHBIX YTJIOB JIBYIPaHHOTO
yria

https://m.edsoo.ru/8H4CYFABO

67

[lepnieHquKyAsIpHBIE MIIIOCKOCTH.
CBoiicTBa B3aNMHO
MEePHIEHANKYISIPHBIX TIOCKOCTEN

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHIuKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPSAMOU
IIepeCceyYeHUs ABYX IIIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThel
IJIOCKOCTH

https://m.edsoo.ru/FY5TMQ43F

69

[IpssMOyTONIBHBIM
napajuiesenunes; Kyo;
U3MEpEeHus, CBOICTBA
MPSIMOYTOJILHOTO
napasiesenumnena

https://m.edsoo.ru/K99DBNDAW



https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW

70

TeopeMa o0 nuaroHanu
MPSIMOYTOJIBHOTO
Hapannenenymeﬂa U CJIICOCTBUC
U3 Hee

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTrpuueckue u
NPUKIIAAHBIC 3a/1a41, CBA3aHHLIC
CO B3aWMHBIM PACTIOJI0KCHUEM
MIPsAMBIX U IIJIIOCKOCTH

https://m.edsoo.ru/4ATBYU36HZ

72

[ToBTOpEHME: CKpemMBaromuecs
psiMbIE, TIApaJIEIbHBIE
IIJIOCKOCTH B CTAHAAPTHBIX
MHOTOTPaHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa napannenbHbIX MIOCKOCTEH
Ha CKpEIIMBAIOUINXCS MPSIMBIX,
paccTosiHuE MEX Y
CKPEIMBAIOIMMUCS IPSIMBIMU B
MPOCTBIX CUTYaIUAX

https://m.edsoo.ru/YFWZTOREN

74

PaccrostHue OoT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 MIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brruncnenue paccTosHAN MEXIY
CKPEIIMBAIOIIUMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPICHAUKYISAPHON
IJIOCKOCTH

https://m.edsoo.ru/5W9VI1HMD

76

TpéxrpanHblil yroi, HEpaBeHCTBa
JUISl TPEXTPAHHBIX YIJIOB.
Teopema IIudaropa, Teopemsl
KOCHHYCOB Y CUHYCOB JUJISl
TPEXTPAHHOTO yTIJIa

https://m.edso0.ru/SXGHNLQ4J



https://m.edsoo.ru/E3T10AD6I
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DneMeHTHI chepudecKoit

77 T€OMETPHUH: T€OIC3UNUCCKUC https://m.edsoo.ru/HMVTV74CP
JIMHUU Ha 3emiie
KonTponbHast pabota "YTisl u
78 " https://m.edsoo.ru/IRTWZ59YU
paccTosHus
Cucremaru3zauus 3HaHUN
79 "MHOrorpaHHuK H €ro https://m.edsoo.ru/VC3UOAK3B
3JIEMEHTHI"
II .B .
80 VIPaMItita. AR THPANHA https://m.edsoo.ru/J3R0247EQ
[IpaBunbHas nupamuia
IT T
81 PIH3MA. 2 PAMAT I HAlJIOHHaA https://m.edsoo.ru/JNDHOOSEO
npu3Mel. [IpaBuiibHas pu3Ma
[Ipsimoit napamienenunes,
82 MPSIMOYTOJIbHBIN https://m.edso0.ru/L8803LZGS
rapajuiesenumnes, Kyo
B )
83 PITYIIBIC VM HOTOTPAHHHIKH https://m.edsoo.ru/B4TOMDU1D
Teopema Ditnepa
Brinykiible MHOTOTpaHHUKH.
T 67 T
84 cOPEMA JILIEPE. LIpABILILHEIE H https://m.eds00.ru/QOMXIGALS
MOJTyIPaBUIILHBIC
MHOTOTPaHHUKHU
K 0
85 " OHTPOIIbHAA pa ,(,)Ta https://m.eds00.ru/3N52B3TEM
MHororpaHHuKN
II
86 OIVITHE BEICTOPA Ha THIOCKROCTH https://m.edsoo.ru/L RBSE3B09
Y B TIPOCTPAHCTBE
87 CymMa BEKTOPOB https://m.edsoo.ru/MNTSX2XL 8
88 Pa3zHocTh BEKTOPOB https://m.edsoo.ru/5SHBMZ1POH
89 [IpaBwuiio mapannenenunena https://m.edso0.ru/XS6AN7LA2



https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
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https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
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90 YMHOK€EHNE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznoxenne BekTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JISKAIUX B 1 https://m.eds00.ru/U760IDCTG
OJHOM TIOCKOCTH

92 CkansipHoe Mpou3BeICHUE 1 https://m.eds00.ru/JZ46VNC71
B

93 PIAMICIICHHE YHIA MEALY 1 https://m.eds00.ru/IUS196UQP
BEKTOpPaMH B MMPOCTPAHCTBE
n .

94 POCTEHIIHE 3aMaHH © 1 https://m.eds00.ru/FIXV79T8B
BEKTOpaMH
H o

95 POCTCHITIHE Sajlamu © 1 https://m.edsoo.ru/JCWURNGO01
BEKTOpaMH
H .

96 POCTEHIIHE safatit © 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
I .

97 POCTEHIIIE SaAath © 1 https://m.eds00.ru/P3WBWZZSY
BEKTOpaMHU
0606

98 ° I?eHHe 1 cucTeMaTiEanit 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUU
06006

99 © HVIeHHe 1 CHETEMATHEAtI 1 https://m.edsoo.ru/XXBTFPSWL
3HaHUH

100 Hrorosas koHTpobHas paboTa https://m.eds00.ru/SFGPDWNKO

101 Hrorosast kKoHTpONIbHAS paboTa 1 https://m.eds00.ru/X3ZG8A6SO
006006

102 ° erHHe 1 cucTeMatizani 1 https://m.edso0.ru/931AWXEK1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KIIACC

KosnuyecTBO 4acoB

Ne Hara JJIeKTPOHHbIE N (poBbIe
n/n Tema ypoxa Bcero Koutpoapupie  Ipaxkruyeckue U3ydeHHsi o0pa3oBaTeJIbHbIE PeCYpPChl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHatsl BekTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
MJIOCKOCTH U B POCTPAHCTBE"

2 Hosroperiie Temsr "CKaJ?[pHoe 1 https://m.edso0.ru/M6JO60NJ7
MIPOU3BE/IEHNE BEKTOPOB
[ToBTOpEHUE TEMBI

3 "Brruucienue yria Mexmy 1 https://m.edso00.ru/55KY41LVG
BEKTOPAaMH B ITPOCTpaHCTBE"
[ToBTOpEHue TeMsl "YpaBHEeHME

4 PSAMO#, MPOXOAIICH Yepes JIBe 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE IUIOCKOCTH,

5 HOpMaJlb, ypaBHEHHE IIJIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
YpaBHEHHE IIOCKOCTH,

6 HOpMaJib, YPaBHEHHE TIIOCKOCTH 1 https://m.edso00.ru/541910WGX
B OTpe3Kax

7 BekropHoe npousBeieHme 1 https://m.edso0.ru/NTYOG2APM

8 HHHGUH HPIC HEPABEHCTRA, 1 https://m.eds00.ru/54EQ7JQ8E
JMHEHHOE MpOorpaMMHUpPOBaHUE

9 HHHGVH HbIC HEPaBEHCTRA, 1 https://m.edsoo.ru/VPKWBB4AA
JMHEHHOE MPOrpaMMHUPOBAHUE

10 ABanuTHYEeCKHE METOIEI 1 https://m.edsoo.ru/KHJ20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

pacuéra yria Mexay OpsSMbIMU B

MHOT'OI'paHHHKax

11

AHaIIUTUYECKHE METOIbI
pacuéra yria Mexay
IJIOCKOCTSIMU B
MHOIr'OrpaHHUKax

https://m.edsoo.ru/DDXUUAIAS

12

dopmyiia pacCTOSIHUS OT TOUKH
JI0 TUIOCKOCTH B KOOPJAMHATAX

https://m.edsoo0.ru/SG451UUG1

13

Haxoxnenue paccTosiHui OT
TOYKH JIO TIFIOCKOCTH B Ky0Oe

https://m.edso0.ru/8V2N4X1L3

14

Haxoxnenue paccTosiHui OT
TOYKH JI0 TJIOCKOCTH B
MPaBUJILHOIN MUpamMuie

https://m.edsoo.ru/UZ15UU37F

15

KonTponbhas padbota
"AHanuTuyeckas reomeTpus’”

https://m.edso0.ru/SNGI1GHFM

16

Ceuenus MHOTI'OI'PaHHUKOB!
CTaHAAPTHBIC MHOTOI'PaHHUKHU

https://m.edso00.ru/219603NHQ

17

CedeHuss MHOTOTPAaHHUKOB:
METO/I CJIEJIOB

https://m.edsoo.ru/52XG02J5B

18

CeueHrst MHOTOTPAHHUKOB:
CTaHJIapTHBIE IJIOCKOCTH,
HCpCCG‘-IeHI/DI HpSIMBIX nu
MIOCKOCTEH

https://m.eds00.ru/CUP7TCPXQ

19

[TapasienbHble IPSIMBIE U
IJIOCKOCTH: TapajuieIbHbIe
CEUCHUs

https://m.edsoo.ru/MM69MKRDP

20

[TapastenbHbIe IPSIMBIE U
IJTOCKOCTH: pac4Y€T OTHOLLICHHI

https://m.edso0.ru/O71ROIJFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

HapaJ'IJ'ICJ'IBHBIe MMpsAMbIC U
IIJIOCKOCTHU: YTJIbI MCIKIY
CKpCHIMBAOIIUMUCS ITPAMBIMU

https://m.edsoo.ru/26EPTM74A

22

[IeprieHquKysIpHBIE MPSMBIE U
IIJIOCKOCTH: CTAHJAPTHBIC ITapbI
NEPIEHAUKYIISIPHBIX TUIOCKOCTEN
U NPSIMBIX, CHMMETPUU
MHOTOI'PAaHHHUKOB

https://m.edsoo.ru/YQUVTEVZX

23

[IepnieHquKynsipHBIEC IPSAMBIE U
IIJIOCKOCTH: TEOPEMA O TpeX
MEPIEHAUKYISAPAX

https://m.edsoo.ru/HQIN20ZJP

24

[lepnenukysipHble NPsMbIE U
MJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpEHUE: MIOIIATN
MHOTOYTOJIbHUKOB, (hOPMYJIBI
JUTS TIJIOMIA/IeH, COOOpaKeHHs
noxoous

https://m.edso0.ru/FDRZ0O9G4X

26

[ToBTOpeHue: omanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUTSL TITOMIA/ICH, COOOpaKEHHS
noxoous

https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpEHUE: MIOIIATN
MHOTOYTOJIbHUKOB, (hOPMYJIBI
JUTS TUTOTLA/IeH, COOOpaKeHuUs
noxoous

https://m.edsoo.ru/HWHVENLOO

28

ITnomanu ceuennii
MHOTOTPaHHUKOB: IO
IIOBEPXHOCTEH, pa3pe3aHus Ha

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

4acTH, COOOpaKeHHsI MOA00HS

29

IInomanu ceueHnii
MHOTOTPAaHHHUKOB: TLIOIIAN
IIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHHsI OO0

https://m.edsoo.ru/8H4ELY9N6

30

KonrtponsHas pabora
"IToBTOpEHNE: MHOTOI'PaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"

https://m.edsoo.ru/SSUW1IWWV1

31

O0BéM Tenma. O0BeM
NPAMOYT'OJIBHOTO
napaJuie/ienumnea

https://m.edsoo.ru/6UXGOO0RC9

32

3amaun 00 yaBOCHUU Ky0a, O
KBajpaTtype Ky0a; 0 TPUCEKIIUH
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeoMmeTpuiecKkue 3aauu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napaienenumnena

https://m.edso0.ru/ODR6H6TQS

34

[IpuknaaHbie 3a1a4u, CBSI3aHHBIC
C BBIYHCIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napaJuiesienure a

https://m.eds00.ru/OSHTIOT1G

35

O0BEM TIPSIMOM TPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTpHuueckue 3aj1auu,
CBsI3aHHBIC C BBIYUCIICHUECM
00BEMOB TIPSAMON TIPU3MEI

https://m.edsoo.ru/1ID8HV54A9

37

[IpuxnagHeie 3a1a4n, CBI3aHHBIE
¢ 00BEMOM TIPSIMOM MPU3MBI

https://m.edsoo.ru/QI'YC4F8IU



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

Brrunciienue 00EMOB TeII C
MTOMOIIBIO ONPEICTIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
MIPU3MBI

https://m.edsoo.ru/ON585060H

39

Brrunciaenue 006EMOB TeN C©
IMOMOIIBIO ONPEACIEHHOTO
unTerpana. O0bEM TupamMuabl

https://m.edsoo.ru/2CJLCMK8N

40

dopmyna 00bEMa MUPaAMUJIBL.
OTtHomIeHHe 00HEMOB TUPAMUT
¢ o0ITUM yTII0OM

https://m.edsoo.ru/AL3PODC9E

41

®opmyna 00bEMa MUPaMHIBL.
OtHoeHne 00bEMOB IUPAMHE
¢ 00LIUM yTIIOM

https://m.edso00.ru/3GOOAJRNY

42

CrepeoMeTpuiecKkue 3a1auu,
CBsI3aHHBIE C 00BEMaMU
HAKJIOHHOM IPU3MBI

https://m.edsoo.ru/7TR8RHWOQO7

43

CTePCOMeTpI/I‘ICCKI/IC 3aJa4u,
CBSI3aHHBIE ¢ 00BEMAMU
IMUpaMU bl

https://m.eds00.ru/SF480DTS6

44

[IpukitagHeie 3aga4m 10 TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HaKJIOHHOM MPU3MBbI

https://m.eds00.ru/9SF60YYVX

45

[IpukiaaHbIe 3a1a49H 110 TEME
"OO0BEMBI TEN", CBSI3aHHBIE C
00BEMOM MTUPAMUIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenue 00HEMOB.
Boruncnenue paccTostHus 10
IUIOCKOCTH

https://m.edsoo.ru/I39CX03CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

47

KontponbHas padora "O0béM
MHOTOTpaHHUKA"

https://m.edsoo.ru/XNWZSSJ7P

48

[unmuuapudeckas TOBEPXHOCTb,
o0pa3yroIue UIHHIPHIECKON
MMOBEPXHOCTHU

https://m.edsoo.ru/7TDHKEHEG6

49

Hunuuap. [psmoit kpyrosou
uunusap. [nomans
MIOBEPXHOCTH LIUIIMHIPA

https://m.edsoo.ru/MAVW4KY55

50

Konnueckas noBEepXHOCTS,
o0pa3yrorne KOHMIeCKOM
nosepxHocTu. Konyc

https://m.edsoo.ru/PVRE7THO6Y

51

CeueHue KOHycCa MIIOCKOCTHIO,
napajieIbHON TUIOCKOCTH
OCHOBAHUS

https://m.edsoo.ru/EOVSHALSL

52

Y ceu€HHbI KOHYC.
N3006pakeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

https://m.edsoo.ru/9VKWVDCTE

53

[Inomans 60KOBOH MOBEpXHOCTH
U IIOJIHOM ITIOBEPXHOCTU KOHYCa

https://m.edsoo.ru/AWKB9E4NE

54

[Tnomans 60KOBOH MOBEPXHOCTH
U TIOJIHOM MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/9NFAUE3KJ

55

56

CrepeomeTpuuecKkue 3aa4u Ha
JTI0OKA3aTeNIbCTBO U BHIYUCIICHHE,
MMOCTPOCHUEM CEUECHU U
LUIWHApPA, KOHyCa
CrepeoMeTpuueckre 3aJauu Ha
JTI0OKA3aTeNIbCTBO U BHIYUCIICHHE,
MIOCTPOCHUEM CEUCHUH

https://m.edso0.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

NWJINHAPA, KOHYCa

57

[Ipuknagueie 3a1a4n, CBsI3aHHbIE
C UWIMHAPOM

https://m.edso00.ru/3429ZLHT5

58

[IpuknanHeie 3a1a4m, CBsI3aHHBIC
C IWIMHAPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[Tepeceuenue ceps u mapa c
TuIockocThio. Kacanue mapa u
cdepsl TNIOCKOCThIO. By u
n300pakeHue 1mapa

https://m.edsoo.ru/JFBNB5ZS0

61

[Tepeceuenue ceps u mapa c
mockocThro. Kacanue mapa u
chepsl ockocTeio. Bug u
n3o00paxeHue mapa

https://m.edsoo.ru/M6WK9K950

62

VYpasuenue cheprl. [Lnomans
chepsl u e€ yacTeit

https://m.edsoo.ru/U8G24B0O8H

63

Cummetpus cdepsl 1 mapa

https://m.edsoo0.ru/6E6GX0YJS

64

CrepeomeTpruuecKue 3a1a4i Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE cO CEepoit U Mapom,
MOCTPOCHUEM MX CCUCHHI
IUIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpHuuecKkue 3a1a4i Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHUC,
CBsI3aHHBIE CO cpepoii U mapom,
MOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

https://m.edso0.ru/MXRDTK72T

66

[IpuknagHelie 3a1a4n, CBI3aHHBIE

https://m.edsoo.ru/XW5LI17A9]



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

co ctepoii u mapom

[ToBTOpEHME: OKPYKHOCTH Ha
MJIOCKOCTH, BBIYUCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPYKHOCTH, CTaHIaPTHBIC
og00us
P

68 a3IHBIE KOMOMHAIAH e https://m.eds00.ru/LE7933LXX
BpaHIeHI/ISI H MHOFOFpaHHHKOB

HT

69 Sanau no Teme "Tena i https://m.edsoo.ru/PHHL CG54E
HOBerHOCTI/I BpaH.[eHI/ISI
3 "T

70 AT T Teme hela H" https://m.edsoo.ru/22WPBLTP9
HOBerHOCTI/I BpaH_IeHI/ISI
K 6 "T

71 OHTPOJILHAL PaboTa fﬂa " https://m.eds00.ru/33W222M63
TTOBEPXHOCTH BpAIICHUS
O0né .T 0

72 T)..eM HTHEzApa. G eopena o https://m.eds00.ru/1ZN2S6ZMO
00BEME MPSMOTO TUITUHIPA
Brruncinenne 00bEMOB TeI C

73 MTOMOIIBIO OTPEACTIEHHOTO https://m.edsoo.ru/ACTOMFMVF
nHaTerpana. O0pEM KoHyCca
IT 0 I i

74 TTOTHA/IH DOKOBOH H TOIHOU https://m.edsoo.ru/ZYTK7P8B1
MOBEPXHOCTH KOHYyCa
CrepeoMeTpuiecKkue 3a1auu,

75 CBSI3aHHBIE C BEIUMCIECHUEM https://m.edsoo.ru/709VJYPSC
00BEMOB IMJIMH/PA, KOHYCa
[TpuknaaHbie 33129 IO TEME

76 "OO0BEMBI U TUIOLIAAY https://m.edsoo.ru/QXEA9GPVB
noBepxHocrei Ten"
0688

77 PEM HHIapa H IapoBoro https://m.eds00.ru/VV6ONBVZX

cekropa. Teopema 00 00bEME



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

mapa. [Inomanp cheps.
CrepeomeTrpuyeckue 3a1au,
CBA3aHHBIC C BIYUCIICHUEM
00BEMOB 11apa, IIAPOBOTO
CErMEHTa U IIapOBOr'0 CEKTOpa

78

[Ipukiiagueie 3aga4m 10 TeEMe
"OOBEMBI TEN", CBSI3aHHBIC C
00BEMOM I1apa U IJIOIIABIO
cheprl. COOTHOIICHUS MEXKTY
IUTIOIIA/IIMU TIOBEPXHOCTEH U
00BEMaMU ITOTO0OHBIX TENT

https://m.edsoo.ru/EZH9GRUEJ]

79

ITomoGHbIE TENA B
npocrpasctse. M3smeHnenue
00bEMa Ipu MOA0OHH.
CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB TeJ U TUTOIIAACH
MIOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

Kontponbnas padota "[lnomann
MOBEPXHOCTH M 0OBEMBI
KpYTJibix Ten"

https://m.edsoo.ru/73UODGNYR

81

JIBYDKEHUS IPOCTPAHCTBA.
OtoOpakenusi. J|BuxeHust u
paBeHcTBO uryp. O6uue
CBOICTBA JBHKCHUI

https://m.edsoo.ru/RXJ4YW6ENA

82

Bunnl nBmkennii:
NapajuleIbHbIN IIEPEHOC,
LEHTPaJIbHAS CHMMETPU,
3epKaIbHAsT CHMMETPUS,

https://m.edso0.ru/ZSUA77NTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

HOBOPOT BOKPYT MPSIMOI

83

[IpeobpazoBanwus momoowus.
[Ipsimas u cepa Diinepa

https://m.edsoo.ru/A1IPU2WOAX

84

FGOMeTpI/I‘{eCKI/Ie 3aJa4d Ha
IIPUMCHCHUEC ABUIKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

KonTtponsHas pabora "BekTopsl
B IIpOCTpaHcTBe"

https://m.edsoo.ru/4F52B11KK

86

O6o6maromee mosropenue 11
MOHATUN U METOJOB Kypca
reometpun 10—11 kiaccos,
crucTeMaTu3alus 3HaHU:
"ITapanmienbHOCTb MPSIMBIX U
IJIOCKOCTEH B MPOCTpaHCTBE"

https://m.edsoo.ru/IHVB2NZH9

87

O606matromiee nopropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTH3alys 3HaHUM:
"BeKTopsl B IpOCTpaHCcTBE"

https://m.edsoo.ru/AQEFPERJO

88

Ob6o6maromee nosropenue 11
MOHATHI U METOJ0B Kypca
reometpuun 10—11 kiaccos,
cHUCTeMaTU3alus 3HaHUI:
"BekTops! B npocTpaHcTBe"

https://m.edsoo.ru/3NIJOLN63

89

O606matomiee nopropenue 11
MOHATUN U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTH3alys 3HaHUM:
"O6beM MHOTOrpaHHuka"

https://m.edsoo.ru/B85S7VDTC



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC

90

O6o6mmaromee nopropenue 11
MOHATUN U METOJOB Kypca
reometpuu 10—11 kiaccos,
CHCTEMaTH3aIUs 3HAHMIL:
"O6beM MHOTOrpaHHuka"

https://m.edsoo.ru/AJX4CDP5I

91

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometpun 10—11 kimaccos,
cUCcTeEMAaTH3alis 3HaHUHN:
"ILnomiaay MoBEepXHOCTU U
00BEMBI KPYTIBIX TEN"

https://m.edsoo.ru/H2ZABPRXO

92

O6o6maromee mosropenue 11
MOHATUN U METOJOB Kypca
reomerpun 10-11 xnaccos,
crucTeMaTu3alus 3HaHU:
"Ilmomany MOBEPXHOCTH U
00BEMBI KpYyTIIBIX TN

https://m.edso0.ru/JG1DJ50NK

93

Hrorosas KoHTpOIBbHAs paboTa

https://m.eds00.ru/GXZMP89GD

94

Wrorosas koHTposibHas paboTa

https://m.edsoo0.ru/3JI74MY6M

95

[ToBTOpeHue, 0600IEeHNE U
cHUCTeMaTU3alus 3HaHUI

https://m.edsoo.ru/UI126CB4XL

96

Hcropus passurus
CTEPEOMETPUH KaK HAyKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MH)KCHEPHBIX 1 KOMITBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/I[ESBALO6B5

97

Hcropus passutus
CTEPEOMETPUH KAK HAYKHU U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX

https://m.edsoo.ru/8ZKNMYFO03



https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03

WH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUH

98

Hcropus passurtus
CTEPEOMETPUU KAK HAYKHU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
HMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://m.eds00.ru/41X3XKQOG

99

Hcropus passurus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUU

https://m.edsoo.ru/4APGHOJY AH

100

Hcropus passutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJb B Pa3BUTUH COBPEMEHHBIX
VHKCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT UM

https://m.eds00.ru/GEJCO734F
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Hcropus passurus
CTEPEOMETPUHN KaK HAYKU U €€
POJIb B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUU

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus passutus
CTEPEOMETPUH KAK HAYKHU U €€
pOJb B Pa3BUTUH COBPEMEHHBIX
VHKCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT UM

https://m.eds00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
NMpoBepPsieMoro
pe3yJabTara

v
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpeiHero o01ero odpa3soBanus

I'eomerpus
OnepupoBaTh NOHATUAMU: TOUKA, PSAMasi, INIOCKOCTb

IIpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIICACTBUS U3 HUX IIPU PEIICHUU
r€OMETPUYECKUX 3a/1a4

OnepupoBaTb MNOHATHSAMM: MAPAJUIEIBHOCT U MEPHEHAMKYISIPHOCTh
MPSAMBIX U IIJIOCKOCTEN

KnaccupunupoBars B3aUMHOE DPACHOJIOXKEHHME MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh NMOHATHAMM: JBYI'PAHHBIM yroJl, TPAHU JBYI'PAHHOIO YIJIA,
pedpo IBYTrpaHHOIO yria, JUHEWHBIN yroa ABYTpaHHOIO yria, IpaiycHas
Mepa JBYTpaHHOIO yria

OnepupoBaTh TOHATUSMHU: MHOTOIPDAHHUK, BBIYKJIBIA W HEBBITYKJIBII
MHOT'OT'PaHHUK, JIEMEHTHI MHOTOI'PAHHUKA, IIPABUJIbHBIM MHOTOTPAaHHUK
Pacnio3HaBaTh OCHOBHBIE BHUABI MHOIOIPDAaHHHMKOB (IMpamuzia, IpU3Ma,
MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)

KnaccupunupoBate  MHOrOIpaHHUKM,  BbIOMpasl ~ OCHOBaHUSA s
KJIaccu(UKauK (BBITYK/IbIE M HEBBIMYKJIble MHOIOI'PAaHHUKH, IIPAaBUIIbHbIE
MHOTOI'PaHHHUKH, IPSMbIE U HAKIIOHHBIE TPU3MBI, NTapajuIeIenuIe bl)
OnepupoBarh NOHATUAMU: CEKYIas INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
OOBACHATH NMPUHLHUIIBI TOCTPOEHHS] CEYCHUH MHOTOTPAaHHUKOB, UCHOJIb3YsI
METOJ, CJIEI0B

7.11

7.12

7.13

CTpOI/ITI) CCUCHUA MHOTI'OrpaHHUKOB METOAOM CJICIOB, BBITIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTENKHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYP:
BUJI CBEPXY, COOKY, CHH3Y

Pemrate 3aa4i Ha HAXOKACHUC TICOMCTPHUYCCKUX BCIUYHH II0 06pa3uaM
WiIn ajJroputMam, HOPUMCHSAA HU3BCCTHBIC AHAJIUTUYCCKHUE MCTOABI IIPpU
pellieHHH CTaHJAPTHBIX MaTeMaTHYECKUX 3aJady Ha  BBIYHCIICHUE
paCCTOSIHI/II\/'I MCXKAY ABYMsS TOYKaMH, OT TOYKH O HpHMOfI, OT TOYKHIO
TUTOCKOCTH, MEX/Ty CKPEIIUBAOIIIUMUCS MPSIMBIMU

Pemate 3amaun Ha HAXO0XKACHHE TE€OMETPUUYECKUX BEJIMYMH 1O OOpaslam
WIM ajJropuT™MaM, MPUMEHSsS H3BECTHbIE AHAIMTUYECKUE METOIbl IpHU
pelieHNuN CTaHJAPTHBIX MAaTeMaTHYECKHX 3a7a4 Ha BBIYHCICHHE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS MPSAMBIMH, MEXIY MNPsIMOW U IUIOCKOCTHIO,



MCXKIY IIOCKOCTAMMU, IBYI'PAaHHBIX YIJIOB

Boruncnare 00bEMBI U TUIOMIAIN TOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma,

7.14 nUpaMyu/ia) ¢ NpUMEHEHUEeM (OpMyJl, BBIUUCIATH COOTHOLICHUS MEXIY
IUTOIAISIMU TIOBEPXHOCTEH, 00BEMaMU TOJJOOHBIX MHOTOTPAaHHUKOB
715 OmnepupoBaTh MOHATUSMHU: CUMMETPHUS B TNPOCTPAHCTBE, ILIEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTypBI
W3BnekaTh, mnpeoOpa3oBBIBaTh W HHTEPIPETHPOBATH HHMOPMAIMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUrypax, NpeACTaBICHHYIO Ha
YyepTekax U pUCYyHKax
[TpumensTe reomeTpudeckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOoaralliX HECKOJbKO IIAaroB pEIICHUS, €CIU YCIOBHS
NPUMEHEHHUs 3aJaHbl B ABHOH (popme
718 [IpuMeHATH HpOCTEMIIME IPOrPaMMHBIE  CpPEINCTBA UM DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PEIICHHH CTEPEOMETPUIECCKHX 3a/1a4
219 [IpuBoauTH MmpHUMEpHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHpoJe U
' KHU3HH, PACIIO3HABATH NPOSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[TpumMeHsTh MOTyueHHBIE 3HAHWS HA MPAKTHUKE: aHAIM3UPOBATH peallbHBbIC
CUTyallud ¥ MPUMEHATh U3y4YEHHBIE TIOHATHS B IPOLECCEe MOMCKA PELICHUS
MaTeMaTU4ecKu c(HOopMyJIUPOBAHHOM MPOOIEMbl, MOAEIMPOBATE pealbHbIE
7.20 CUTyallud Ha $3bIKE TE€OMETPUHU, MCCIIE0BATh IOCTPOECHHBIE MOJEIU C
UCTOJIb30BAHUEM I'€OMETPUYECKUX TMOHATHH U TeopeM, ammapaTa aiaredpsl,
pemiatb ~ MpaKTUYeCKHE  3aJaud,  CBs3aHHblE C  HaXOXKICHUEM
reOMETPHUUECKUX BEITHUUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus
pe3yJabTarta
6 I'eometpus
OmnepupoBaTh TOHATHIMU: IHIUHIpPUYECKas MOBEPXHOCTh, 00Opas3yrolye
6.1 UWINHAPUYECKON TOBEPXHOCTH, IWJIMHAP, KOHUYECKas MOBEPXHOCTH,
00pa3yromre KOHMYeCKO! TTOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTb
6.2 Pacnio3naBath Tena BpaieHus (IMIIMHADP, KOHYC, cdepa U map)
6.3 OOBACHATH CLIOCOOBI TTOTYYSHHS TEJT BPALCHHUS
6.4 KnaccuunupoBats B3auMHOE PacroioxkeHHe cephl U MITOCKOCTH
OnepupoBaTh NOHATUSAMMU: IIAPOBON CETMEHT, OCHOBAaHUE CEIMEHTA, BHICOTA
6.5 CerMEHTa, IMApOBOW CIIOW, OCHOBAaHWE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJI051, IIAPOBOI CEKTOP
6.6 Beraucnare  00bEMBI M IUIOMANM  TOBEPXHOCTEH TEN  BpalICHUS,



6.7

6.8

TCOMETPHUYSCKHX TEJl C MPUMEHEHHEM (PopMyIT

OnepupoBath TOHSITHSIMH: MHOTOTPaHHUK, BIHCAHHBIH B cdepy u
OIMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHHUK WA TEJIO
BpaIeHus

BbIYHcnsaTe COOTHOILIEHUS MEXTy IUIOMIAISIMHU TOBEPXHOCTEH U 00bEMaMu
IMOAOOHBIX TEN

6.9

N306paxaTts u3zydyaemble (UTYpbl OT PYKHM M C HPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BeIMONHATE  (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PHCYHKOB TPOCTBIX
00BbEMHBIX (uUryp: BHI CBepxy, COOKY, CHHU3Y; CTPOUTH CEUYCHHS Tl
BpaIeHHs

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBBIBaTh HMH(MOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUUYECKUX (QUrypaX, MpPEJACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[IpumensTh reomerpuyeckue (aKThl Ui PELICHUS CTEPEOMETPUUYECKHX
3a7a4y, TPEIIOJIATaloNINX HECKOJIbKO IIaroB pPEUICHUS, €CIH YCIOBUS
MIpUMEHEHUS 3aJ1aHbl B SBHOH popme

6.13

6.14

OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BoInonHAT, MEHCTBUS CHOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO)KGHI/ISI BGKTOpa Ha 4YucCjio, O6’b$ICH$ITB, KaKuMH CBOﬁCTBaMH OHHU
o0JamaroT

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

HpI/IMCHHTB IMpaBUJIO IapaJUICIICIIUIICAA IIPpU CII0KCHUN BEKTOPOB

OnepupoBaTh NOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, Yol
MEXIy BEKTOpaMH, CKaJspPHOE MPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJIAaHAPHBIE BEKTOPbI

Haxomuth cymMMy BEKTOpPOB M NpPOM3BEIEHHE BEKTOpa Ha YHCIO, Yol
MEXJy BEKTOpaMHM, CKaJIIPHOE INPOU3BEJICHHE, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEApHBIM BEKTOpam

3aI[aBaTI> IMJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

Pewrate mpocreiiliue reOMETpUYECKHUE 3a1a4d HAa IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJA

Pemate 3amaum Ha JOKa3aTenbCTBO MATEMAaTUYECKUX OTHOLICHUM H
HaXOKJCHUE T'€OMETPHUECKUX BEJIMYMH IO o0paslaM WIM alropurMam,
IPUMEHSSI ~ U3BECTHBIE  METOABl  TIPU  PEIICHHH  CTaHJApTHBIX
MaTeMaTHYECKUX 3a7a4

[IpuMeHATH mpocTEMIIME MPOTrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKHX 3a]1a4
IIpuBoguTE NIpHMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U
JKU3HM, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

HpI/IMeHHTL IMMOJIYYCHHBIC 3HAHHWA HA IMPAKTHKE: aHAJIM3UPOBATL PCAJILHLBIC



CUTYyaIlMl W MPUMEHSTh U3yYCHHBIC TTOHATHS B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu chopMyIUpOBAHHOM MPOOIEMBI, MOJCIUPOBATH pEabHbIE
CUTyallud Ha SI3bIKE TEOMETPUH, MCCIEA0BATh IMOCTPOCHHBIE MOJENIN C
UCTIOJB30BAHUEM T€OMETPUUYECKUX MOHSATUI M TEOpeM, ammapara ajareopsl,
pemath ~ MpaKTHYECKUE  3a7aud,  CBA3AHHBIE C  HaXOXKJACHHEM
F€OMETPUYECKUX BETUYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kox

7.1

7.2

7.3

7.4

7.5

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

OcHOBHBIE TOHATUS cTepeoMeTpuH. Touka, MpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsATHE 006 AKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX

B3anMHOe pacrionoxeHue npsMbIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJIIIEIbHBIC
U CKpPCHIMBAIOIIUECA  MPAMBIC. HapaJIJIeJIBHOCTL OpsMBIX U IJIOCKOCTEW B
MPOCTPAHCTBE: MapaJUle]IbHbIE MpPsIMbIE B MPOCTPAHCTBE, NAPALICIIBHOCTh TPEX
NPSAMBIX, NApAJICNIBHOCTh NPSIMOM M  IUIOCKOCTU. YTJBIC COHAIpPaBICHHBIMU
CTOPOHAMH, YIrOJI MEXIy INPAMBIMU B INpocTpaHcTBE. [lapaiienbHOCTh IIIOCKOCTEM:
napajuieJbHble IUIOCKOCTH, CBOMICTBAa NapajUienbHbBIX IUIockocTel. [Ipocrteitmme
IPOCTPAaHCTBEHHbIE (UTYpbl Ha IJIOCKOCTU: TETpa’Jp, KyO, Mapauleienumnes,
MMOCTPOEHUE CEYECHUI

[lepneHIUKYIAPHOCTh MNPSAMOM M IUIOCKOCTH: IEPIEHIUKYJIPHBIE IPSMbIE B
IIPOCTPAHCTBE, NPsMBIE NapauIeibHbIe U NEPHEHANKYJIIPHBIE K IJIOCKOCTH, IIPU3HAK
NEPIEHAUKYISIPHOCTU MPSAMOU U IINIOCKOCTH, TEOpEeMa O MPSAMOM IEepIEHIUKYIIIPHOU
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YO MEXKIY NPAMOU U IUIOCKOCTBIO, IBYIPAHHBIN
yroJl, JUHEHHBIN yrojl IBYrpaHHoro yria. [IeprneHukyisp U HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PaCCTOSIHUE OT MPSAMOM 710 TIIOCKOCTH, MPOEKIUs pUrypsl Ha
IJIOCKOCTh. [IepIeHINKyYIAPHOCTh INIOCKOCTEN: NMPHU3HAK MEPIEHIUKYISAPHOCTH IBYX
mrockocteil. Teopema o TpEX meprneHIuKyIsIpax

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIDAaHHUKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOIOI'DaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yrosbHas
npu3Ma, TPaHH W OCHOBAHHS IPHU3MBI, NpsMas ¥ HAKIOHHAs MpPHU3MBI, OOKOBas W
IIOJIHAs IOBEPXHOCTH Mpu3Mel. [lapamienenunen, NpsaMOyroabHbIi MapajuleenuIe] u
ero csoicrtBa. Ilupamupa: N-yrosbHas nupamuja, TpaHM U OCHOBAaHUE IHMPAMUIBL,
OoKOBasi M TOJHAs MOBEPXHOCTh MHMPaMMJIbl, MpPaBWIbHAS M yCEu€HHas NHpaMHJA.
OnemMeHTbl Npu3Mbl M nupaMuiel. IIpaBuiibHBIE MHOTOrpaHHMKH: IIOHATHE
IIPAaBWJIBHOTO MHOTIOTPAaHHMKA, IIpaBWIbHasg IpU3Ma M MpaBWIbHAs NHpPaMHUAA,
NpaBUJIbHAS TPEYToJibHAs NMHpaMHJIAa U MPAaBUIIBHBIN TeTpasp, kyO. [Ipencrainenue o
MPAaBWIbHBIX MHOTOIPAaHHUKAX: OKTa’ap, MAOJAeKa’ap U uxocayapyrue CeudeHus
IIPU3MBI U TUPAMHU/IBI

CI/IMMeTpI/IH B MMPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOfI, IIJTTIOCKOCTH.
DJIEMEHTBI CUMMCTPUU B nupaMmujaax, napaicjicnmIcaax, IMPpaBUJIbHBIX
MHOT'OIrpaHHHUKax

7.6

Boruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yriael. [lnomans
OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOIA MPU3MBI, TIOIIalb OCHOBAHHUH,



7.7

TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsiMOM mpu3Mbl. [1momians 60K0BOI TOBEPXHOCTH U
MOBEPXHOCTU TMPaBUIBHONW MUPaMHUIbI, TEOpeMa O IUIOMIAJd YCEYEHHOM MUpPAMMUIIBI.
[Tonsitue 06 06béMe. OOBEM MUPAMUTBI, IPU3MBI

[Tonobubie Tena B npocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAJsIMU ITOBEPXHOCTEMH,
00BEMaMHU ITOTOOHBIX TENI

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIeMeHT coep:KaAHMUA
I'eomerpus

Hunuuapudeckass MOBEPXHOCTh, 00pa3yroLie MINHAPHUECKON MOBEPXHOCTH, OCh
WIMHIPUYECKON MoBepXHOCTH. LIUMnuHAp: OocHOBaHUS M OOKOBas MOBEPXHOCTb,
o0pasyrolas 1 0Ch, IUIOLIAAh OOKOBOW U MOJHON MTOBEPXHOCTHU

Konuueckasi moBepXHOCTh, 00pa3yrole KOHNYECKOW MOBEPXHOCTH, OCh U BEpIINHA
KOHMYECKON MoBepxHOCTU. KOHyc: OcHOBaHME M BepllIMHA, oOpa3yromas U OcCh,
IUIOMIAlb OOKOBOW U TOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3yrolime u
BbICOTA, OCHOBAHUA U 601(0132151 IMOBCPXHOCTH

Cdepa u map: ueHTp, paauyc, IuamMeTp, IUomaasr noBepxHocTu chepsl. Bzaumuoe
pacronio’)keHre cepbl U IJIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIomaab
cdepsl

N300pakeHre Tl BpalleHUs Ha IUIOCKOCTH. Pa3BEpTka uimHapa 1 KOHyca
KomOuHanmu ten BpaieHusi ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO
cdepsl, cepa, BIUCaHHAS] B MHOTOTPAaHHUK, WIH TEJIO BPAIeHUs

[Tonsitue 06 00BEMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00bEMe
NpSIMOYTOJIBHOTO TIapalieNienuie/a u cieAcTBus u3 He€. O0bEM HMIMHIpA, KOHYyCA.
O06BEéM mapa u mwionaas chepst

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXKIY TUIOMIAIIMU TTOBEPXHOCTEH,
00BEMaMH TTOO0HBIX TEI

Ceuenuss nwiIMHIpa (MapajyIeIbHO W TEPHEHAUKYJISPHO OCH), CEYEHMs] KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOJAIIEE Yepe3 BEPIINHY ), CEUEHHUS I1apa

Bextop Ha miockocty M B mpocTpaHcTBE. CII0OKEHME W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoikeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio nmapauienenunena. Pemenue 3anad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUI C BEKTOPaAMHU

[TpsimoyronbHass cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTOpa.
[Tpocreiimne 3amaum B KOOpAMHATax. YTroia Mexay BekTopamu. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB. BpluncieHue yrioB MeXAy NPSAMBIMA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO IPU PEILIEHUU T€OMETPUYECKUX 33124




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K NMPeAMETHBIM Pe3yJibTaTaM OCBOEHHS
NpoOBepPsieMOr0  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbI CpeIHero 0o1ero
TpeGoBaHus o0pa3zoBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AJITOPUTMaMHU pELICHMs 3a/4ady;
yMeHHE (OpMYJIUPOBATH M ONEPUPOBATh IOHATHUAMHU: OIPENEICHUE,
aKCcMoMa, TEeopeMa, CIIeJCTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKH; IPUMEHATh UX; YMEHHE (OPMYIHUPOBATH
o0paTHOE€ M NPOTHUBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTeMaTUYeCKOW MHIYKLUY;
IIPOBOAMTH J10KA3aTEIbHBIE PACCYKICHNSI IIPU PELICHUH 3a]a4, OLlEHUBATh
1 JIOTHYECKYI0  TMPaBUIBHOCTh  PACCyXJACHUH; yMEHUE  OIEepUpOBaTh
HOHATHAMM: MHOXKECTBO, IOJMHOKECTBO, ONEpallii HaJ MHOXECTBAMHU;
YMEHHME MCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMCAHUs PEATBHBIX IPOLECCOB U SIBICHUN U NPU PELIECHUU 33134, B TOM
YHCclie U3 IPYruX Y4eOHbIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU:
rpad, cBsI3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh
U ONHCHIBATh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONIB30BaTh rpadbl MpU

peHICHUN 3a/1a4

YMeHue onepupoBaTh HNOHATHAMM: HaTypalbHOE YMCIO, LEN0Ee YHCIIO,
CTENEHb C LIETbIM MOKa3aTesIeM, KOPEHb HaTypaJbHOW CTENEeHH, CTETEHb C
palMOHAIbHBIM TI0KA3aTEJIEM, CTENEHb C JACUCTBUTEIbHBIM IIOKA3aTEIIEM,
jgorapumM YuCIa, CHUHYC, KOCHMHYC M TAaHIE€HC IPOU3BOJIBHOIO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHCIO,
MHOKECTBA HATYpaJbHbIX, LEJIbIX, PAaLUOHAIBHBIX, JACHCTBUTEIbHBIX
2 YHCeIT; YMEHHE UCTIONB30BaTh MPU3HAKU ACTUMOCTH, HAUMEHBIINH 00t
JeNuTeNb W HauMeHbllee oOmiee KpaTHoe, aiaroput™M EBkiupa npu
pELIeHUN 3a/1a4y; 3HAKOMCTBO C Pa3JIM4YHBIMU IO3ULUOHHBIMU CUCTEMAMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCICHUE 3HAUEHUH U MpeoOpa3oBaHUs
BBIPQ)XEHUI CO cTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs APOOHO-
palMoOHAJIbHBIX  BBIPAKEHUN; YMEHHME  OIEPUPOBATh  IOHATHUSAMU:

MOoCJICA0OBATCIBHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccus, TreoMCTpUICCKaAd



nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TI'€OMETPUYECKass IIPOrpeccus;
yMEHHE 3a/laBaTh IOCJIEAOBAaTEIbHOCTH, B TOM 4YMCJIE C IOMOIIbIO
PEKYpPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOJYJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amucHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanueckas); yMeETb
MPOU3BOJUTh apUPMETHUECKHUE JEHUCTBUS C KOMIUIEKCHBIMH YHCIaMU;
IPUBOJUTH IPUMEPBI MCIIOJIB30BAHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBATh
HNOHATHUAMU:  MaTpuma 2xX2 u  3X3, omnpeaenuTesb  MaTpHIIb,

I‘COMGTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue onepupoBaTh NOHATUSIMU: PaLMOHAIBHBIC, WPPAlMOHAJIbHBIC,
MOKa3aTelbHble, CTENEHHbIE, JIOTapupMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATH
NOHATHSIMH: TOXKJECTBO, TOXJECTBEHHOE IPeoOpa3oBaHMue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPABHEHUNM M HEPABEHCTB, PABHOCWIBHOCTH
YpPAaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEPABEHCTBA U CHUCTEMBI C IIOMOLIBIO pPA3JIMYHBIX NPUEMOB; peLIaTh
YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C I1ApaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHCTEMbl JJI1 PEIICHUS MaTeMaTHUYECKUX

3a7a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTeH HAYKHU U pEaIbHOM KU3HH

YMeHue onepupoBaTh HOHATHAMM: (DyHKIUS, 4YETHOCTh (DYHKIMH,
NEePUOIUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKIUHU, SKCTpEeMyM (QYHKIMH, HauOoOJIbLIee W HaWMEHbIIEe 3HAYEHUS
(YHKIMK Ha TPOMEXKYTKE, HENpepbIiBHAs (DYHKIMS, aCUMIITOTHI Tpaduka
(GyHKIMU, TepBasi ¥ BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUN |
¢u3nyeckuif CMBICT TPOM3BOJHOM, TNepBOOOpasHas, ONpeaeNEHHbII
WHTETpajJ, YMEHHE HaxOIHWTh AaCUMNTOTHl Tpaduka (YHKIHH; yMECHHE
BBIYUCIIATH  MPOU3BOJAHBIE  CYMMBI, IpPOU3BEICHUS, YAacTHOTO U
KOMITO3UIINH (YHKIHK, HAXOIWUTh ypaBHEHHE KacaTeNbHOW K Tpaduky
(YHKIMH; yMEHHE HaXOIUTh IPOU3BOJHBIE 3JIEMEHTapHBIX (QYHKLUI;
YMEHUE HCIOJb30BaTh MPOM3BOJIHYIO Ul MCCIeloBaHUA (QYHKLNH,
HAXOIUTh HAWOOJNbIIME W HAWMEHbIINE 3HAUYCHUS (YHKIHHA; CTPOUTH
rpaduKy MHOTOWIEHOB C HCIOJB30BaHUEM ammapara MaTeMaTHYeCKOTO
aHanu3a; MOPUMEHATHh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIy4IIero
pelieHrs B MPHUKJIAJHbIX, B TOM YHCIIE€ COLMAJIbHO-3KOHOMMYECKUX H

(bU3MYeCKUX 3aj1ayax; HaXOJUTh TUIOMIAJAX U 00BEMBI (PUTYP C IMTOMOIIBIO




HWHTCrpaja;, MNpHUBOAWUTL IMMPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMoIeio AuddepeHnnanbHbIX YpaBHEHUH

YMeHnue onepupoBath NOHIATUAMHU: Tpaduk GyHKIUHU, oOpaTHas QyHKIUA,
KOMITO3MIMS (YHKIUHA, JUHEHHas (yHKIMs, KBagpaTHUHAs (QYHKIUSA,
panMoHanbHass (QYHKUUS, CTerneHHass (QYHKLIUS, TPUTOHOMETPUYECKHE
(GyHKIMH, 00paTHbIE TPUTOHOMETPUYECKHE (PYHKIIMH, MOKa3aTeabHas U
jgorapugmuueckasi (QYHKIHWH; YMEHHE CTPOUTh TpapUKH H3YYEHHBIX
GyHKIMHA,  BBINOJMHATH  mpeoOpasoBaHusi  rpadukoB  (yHKIHH,
UCIIONB30BaTh TpaduKU Ui U3YUYEHHUS MPOIECCOB U 3aBHCHUMOCTEH, MpHU
pelleHny 3a7ad U3 JPYruxX y4dyeOHbIX MPEeIMETOB U 3ajady U3 peajbHOU
KHU3HHM; BBIpaXaTb (opMyJaMH 3aBHCHUMOCTH MEXIy BEIUYMHAMU;
WCIIOJIb30BaTh CBOMCTBA U Ipaduku (QYHKIUN ISl pelieHus ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOYKECTBA PELICHUN YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pPa3HbIX TUIIOB (B TOM 4YHUCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JBWXEHHE, paboTy, CTOMMOCTb TOBApPOB U
yCIIyT, HaJOTH, 3aJjaud U3 00JaCTH YNpaBJICHUS JUYHBIMU U CEMEHHBIMU
(vuHaHCaMM); COCTaBJIATh BBIPAKECHHS, YpPaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBl IO YCJOBMIO 3aJaud, HUCCIIEOBAaTh IOJIYYEHHOE pEIICHUE U
OLICHHMBATh TPaBAONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEITUPOBATH
peanbHbBlEe CUTyallud Ha $S3bIKE MAaTEMATHUKH; COCTaBIIATH BBIPAXKECHUS,
YpaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOEHHBIE ~ MOJEIW C  HCIOJb30BAaHUEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysibTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHEe apu(MeTHdecKkoe, MeJuaHa,
HauOoJIbIlIee U HAaHMEHDIIIEE 3HA4YCHUA, padMax, JUCIICPCHA, CTAHIAPTHOC
OTKJIOHEHHE 4YMCJIOBOro Habopa; yMEHHE HU3BJIeKaTb, MHTEPIPETUPOBATDH
uHpOpMaIMIO, MIPEICTAaBICHHYIO B Ta0IuIaxX, HAa AUarpamMmax, rpaukax,
OTPaXKaloIIyl0 CBOMCTBA peajbHBIX MPOLIECCOB M SIBIECHUH; MPEICTaBIATH
MHQOpMAIIMI0O € T[OMOUIbI0 TaOMUIl W JAMarpaMM; HCCIEN0BaTh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMPUMCHCHUCM rpa(buqecm/lx
MCTOOOB U DJICKTPOHHBIX CPEACTB, rpa(i)nqecxn ucciaea10BaTb COBMECTHBIC

Ha6J'IIOI[€HI/I${ C IIOMOLIBIO JUarpaMm pacCCUBaHUSA U JIMHENHOM perpeccuun

YMenue omnepupoBaTh MOHATHUAMH: CIYyYalHBIM ONBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOATHOCTb C MCIOJB30BaHUEM TIpadUUYecKUX METOJO0B; MPUMEHSATh
(GopMyJBl CIOXKEHUS W YMHOXXEHHUS BEpOSATHOCTEH, (HOpMyny IOJIHOM
BEpOATHOCTH, PopMmyny bepHyiinn, komOMHAaTOpHBIE (DAKTBHI U (HOPMYIIBI;
OLICHMBATh BEPOSITHOCTU pEabHBIX COOBITHIA; YMEHHE ONEepUpOBAThH
NOHATHAMM:  CllydaiiHas BEJIMYMHA, DACHpENENIeHHEe BEPOSTHOCTEH,
MaTeMaTUYECKOE OXHUAAHUE, [UCIEPCHs U CTAaHJAPTHOE OTKJIOHEHUE
CIy4ailHOM  BeNMYUHBL, (YHKUUU pacrpeneieHuss ¢  IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTEIBLHOTO U HOPMAJILHOTO PaclpeeiieHui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpPECIICHUN Ui pPEIleHus 3a]ady;
3HaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOUYHBIX
UCCIICIOBAaHUM; yYMEHHE MPUBOJUTH IIPUMEPHI IPOSABICHUS 3aKOHA
OONBIIMX 4YHCET B NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUAX; YMEHHE
ONEpUpPOBATH MOHATHUSAMHU: COYETAHUE, MEPECTaHOBKA, YUCIO COYETAHUH,
YHCIO  NEepecTaHoBOK; OumHOM  HplOTOHA;  yMeHHe  NPUMEHATh
KOMOMHATOpHbIE (PAKTBI U PACCYXKACHUS Ul pEIleHHs 3a7ay; OLIEHUBATh
BEPOSITHOCTH pPEAIbHBIX COOBITHI; COCTaBIATH BEPOATHOCTHYIO MOJETbH U

UHTEPIIPETUPOBATD [TOJYUESHHBII pe3ynbTat

YMeHue omnepupoBaTh  TOHSATHUAMH: TOYKa, MpsMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMUHA YyIia, IUVIOCKUHN yroJj, ABYIpaHHbIN
YIoJI, TPEXTPAHHBIN YTOJI, CKPEMIMBAOIIMECS NPSAMBIC, MAPAIUIETBHOCTh U
NEPHEHANKYJISIPHOCTh TMPSAMBIX U IUIOCKOCTEH, yroi MEXIy NpSMbIMH,
YroJa MeXAy MpsMOHM U IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMBIMH,
paccTosiHue MEXy IUIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh MPHU PEIICHUN
3a/a4 u3yueHHbIe (PAKTBl U TEOPEMBI IJIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHUPA; CTPOUTh MaTeMaTHYeCKHe
MOJICJIA C TIOMOILIBIO TE€OMETPUYECKUX TMOHATUM U BEJIWYUH, PEIIaTh

CBA3aHHBIC C HUMHU MPAKTHYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHUSAMU: IUIOMAIL (GUTYphl, 00BEM QUTYpHI,
MHOTOTPaHHMK, IPaBUIbHBIA MHOTOTPAHHMK, CEYCHHE MHOIOIDAaHHHKA,
Ky0, mapajuienenuies, Opu3Ma, NUpaMuia, (uUrypa U IOBEPXHOCTb
BpallleHusl, LWIMHIp, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LWIMHIpa, O00BEM KyOa,
IPSIMOYTOJIBHOTO IapajuleJIENUIeNa, MUPAaMMIbI, TPU3MBI, LWIMHAPA,
KOHyCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYECHMsS KOHyca M LWIMHAPA,

napauiCJibHbIC OCU HWJIIM OCHOBAHHUIO, CCUCHHC IIapa, IIJIOCKOCTb,




11

12

13

Kacaromasicss cdepbl, IWIMHAPA, KOHYCa; YMEHUE CTPOUTh CEYeHUe
MHOTOIpaHHMKA, M300pa)kaTb MHOTOI'PAaHHMKH, (UTYpbl U TOBEPXHOCTH
BpallleHUs, X CEUYEHHUS, B TOM YHCIIE C MIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE TMPHUMEHSITh CBOMCTBA T€OMETPUYECKHUX (UTYpP, CAMOCTOSITEIHHO
(opMyIMpOBaTh ONpPEENCHHs N3ydaeMbIX (QUTYp, BBIABUIaTh THIIOTE3HI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPHUUECKUX (Uryp, OOOCHOBHIBATH HIIU
omnpoBepraTb HX; YMEHHE MPOBOJAUTH Kiaccuukanuio ¢Guryp 1o
pa3IMYHbIM TNpPHU3HAKaM, BBIOJHATh HEOOXOIMMBbIE JIOTIOJHUTENbHBIE

MOCTPOCHUS

YMeHue onepupoBaTb MOHATHSIMH: JIBXKEHHE B  IPOCTPAHCTBE,
napaujienbHblii MepeHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TOMO00Ws, TMMOA00HbIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHble M MMOJIOOHBIE (UTYpBl, B TOM YHCIE B NPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIB30BATh T€OMETPUUYECKIE OTHOLICHHUS TIPU
pelIeHNH 3ajad; HaXOAWUTh TEOMETPUYECKHE BEJIMYMHBI (JUIMHA, YTOJ,
II0MIAb, O0BEM) TIPH PEIICHUHU 3a/a4 U3 JAPYTHX y4EOHBIX MPEIMETOB U
U3 pEaNTbHON KU3HU; YMEHHE BBIUUCIATH T€OMETPUYECKHUE BEITUYMHBI
(nmHA, yrou, MIOMmAgb, O0BEM, TUIOMANb TOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIe (QOPMYIBI U METOABI, B TOM YHCIE: IUIOLa/b MOBEPXHOCTU
NUpaMuzbl, TPU3MBbI, KOHyCa, IWIMHAPA, TUIomaas cdepsl; 00bEM Kyoa,
NPSMOYTOJBHOTO — TMapajUIeNenuIesia, MHPAMUAbL, TPU3MBL, LMIMHIPA,

KOHYCa, 1l1apa; YMEHUE HaXOAWTh OTHOIIEHHE 00BbEMOB TTOTIOOHBIX (hHUTyp

VYmMmenne OIICPHUPOBATH IMOHATHUAMU: HNPAMOYTOJIbHAA CHCTEMa KOOPAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa HAa YHCIO, PA3JIOKEHUE BEKTOpa Mo 0Oasucy,
CKaJIIPHOE MPOU3BEJCHUE, BEKTOPHOE IPOU3BEICHHE, YTOJ MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJb30BaTh BCKTOpHBII\/’I u KOOp}II/IHaTHBII\/II METOL

JJIg PpCIICHHA F'COMCTPHUYICCKUX 3a/1av U 3aJla4 JpYyTHUX y‘{e6HLIX npeamMcToOB

YMeHne BhIOMpATh MOAXOMAIINNA METOJT JIJIsl pEIISHUs 3a7a4r; TOHUMaHHe
3HQUUMOCTH MATEMATHKH B H3YUYEHHUMU TPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; yMEHUE pACO3HaBaTh IMPOSIBICHUE 3aKOHOB
MAaTeMaTHKU B UCKYCCTBE, YMEHHUE MPHUBOJIUTH MPUMEPHI MaTEMAaTHIECKUX

OTKPBITUN POCCUMCKON U MUPOBOM MAaT€MaTUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsiemMblii 3JIEMEHT COACPKAHUS
1 Yucna v BHIYUCICHUS

1.1 HarypanbHble u nienbie uncia. [[pu3Haku AeTMMOCTH TENTbIX YUCelT

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
. OeCcKOHEUHBIC TIEPHOTUIECKUE IPOOH

13 ApudmeTnueckuii KOpeHb HaTypasbHOHM creneHu. JleiicTBus ¢ apudmeTnyecKkumMu
. KOPHSIMHU HaTypaJbHOU CTETICHH

14 Crenens ¢ 1enbpiM nokaszarenaeM. CTENeHb ¢ pallMOHAIBHBIM MoKa3aTeneM. CBONCTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTAHTE€HC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm uncna. [lecaTndynble U HaTypaibHbIE JOrapupMbl

JeiictButenpHbie  4ucia. ApudmeTHueckne omepanuu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOmmkEHHbIE BEIYUCICHHUS, IPaBUIIa OKPYTJICHUS, PUKHUIKA U OIIEHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [IpeobOpaszoBanue BhIpaKEHUI

1.9 KomrmuiekcHble uncna
2 YpaBHEHHs 1 HEPABEHCTBA

2.1 Llenbie u 1pOOHO-paAIIIOHANIEHBIC YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHnomeTpruyeckue ypaBHEHHs

2.4 [TokazarenbHbIe U JTOTapu(PMUIECKHE ypaBHEHHS

2.5 Llenbie u 1poOHO-paAIIOHANIEHBIE HEPABEHCTBA

2.6 HppannoHanbHble HEPaBEeHCTBA

2.7 [Toka3zarenbHble U JorapuMuyeckre HepaBeHCTBA

2.8 Tpuronomerpuieckue HepaBEHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHU M HEPABEHCTB

2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucTeMbl TUMHEUHBIX ypaBHEHU. OTnpeaeauTeIb MaTpUIIbI
3 @yHKIMU U TpaduKu



Oynaknusa, cnocoOwl 3amanus ¢yuknuu. ['paduk dynkuun. B3ammuo obOpaTHbIe

3 ¢yukunu. YétHble 1 Heu€THBIe QyHKUMU. [leproaunueckue GpyHKINHN
O6nactp ompeneneHuss U MHOXKECTBO 3HadyeHWi ¢Gyuknuu. Hymu QyHKIun.
39 [TpoMexXyTKH  3HAaKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DyHKIHH.
' MakcumymMbl ¥ MUHUMYMBI (pyHKMu. HawmOonbiniee w HanmMeHbIIee 3HAUCHUE
GYHKIIMM Ha TPOMEKYTKE
33 CrenenHas ¢GyHKIUS C HATypajJbHBIM U LENbIM Toka3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpadvik KOpHS N-0H CTENEHN
3.4 Tpuronomerpuueckue GyHKIINN, UX CBOMCTBA M TpadUKH
3.5 [TokazarenbHast u norapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu
36 Toukn paspeiBa. AcuMnTorsl rpaduxoB ¢ynkumid. CpoiicTBa  (yHKUUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocienoBaTeabHOCTH, CIIOCOOKI 3a1aHUs MTOCIEN0BATENLHOCTEN
3.8 Apudmernyeckast 1 reoMmeTpuuecKas mporpeccu. @opmyiia CI0XKHBIX MPOLIEHTOB
4 Hauvana marematuyeckoro aHaansa
41 [IpousBoanas ¢pyukuuu. [Ipon3BoHbIE IeMEHTAPHBIX (DYHKITUI
[IpuMeHeHHe TMPOW3BOJAHON K UCCIENOBaHWIO (YHKIMHA HA MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxok/ieHue HanOOJbIIero ¥ HauMEHBIIero 3HaYeHUs (pyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTErpan
5 MHokecTBa 1 JIOTHKA
5.1 MHoOkecTBO, onepanuu Haj MHOkecTBaMu. /luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepositHOCT
6.3 Kombunatopuka
7 [eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpaleHUS
7.5 KoopauHatbl 1 BEKTOPHI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

Artanacsia JI.C., Kucenesa JI.C. I'eomerpus 10-11 knacc. YueOuuk. ba3oBslit u

npo(UIbHBINA YPOBHU

METOANYECKHUE MATEPHUAJIbBI V1A YYUTEJA

b. 3uB ['eomerpus. JInnaktuaeckue matepuanbl. 10 kimacc : 6a30BbId 1 TPOQUIL.

YPOBHHU

HNDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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