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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHUsl, TAK KaK 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MBbIIUIEHHE,  (OpMHpYEMOE  MpU  H3YYEHUU
O0y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEILICHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LHUKIIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
U3YYEHUU TEOMETpPUM Yepe3 O00eCredyeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKHX 3HAHMM U JEHCTBUU,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOr0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

paclIMpeHre MpeACTaBIeHUsI 0 TEOMETPUHM KaK YacTH MUPOBOM KYJIbTYpbI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMupOBaHHE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUMX MOJEISAX, MO3BOJIAIOLIMX ONMUCBHIBATH M HM3ydaTb
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUU;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpoOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpUi, POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHU PACCYKICHUN;

¢bopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHMs, YMEHHUSI WX NPUMEHSATH, MPOBOJIUTH JI0OKA3ATEJIbHBIE PACCYXKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAIBHBIX W  TBOPUYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaClo3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINH MTOTYIECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-12 knaccax sBistorcs: «lIpsmble W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «/{BIKEHHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1012 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenenserci He  TOJBKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHoil paboueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIIHHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHumranuu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, OOecneyuTh yriayOnaeHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIMXCA K TPOJOIIKEHUIO H3YyYEHUS MATEMAaTHKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kmacce — 68 yacoB (2 yaca B HeAento), B 11 kinacce — 68
yacoB (2 Jaca B Hefien0), B 12 kinacce — 68 yacoB (2 yaca B HEEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajuleNIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IapPAJUIEIBHOCTD TPEX NPSIMBIX, IAPAIICIIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajuieIbHOW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJI
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSIMOM U INIOCKOCTH: NEPIEHINUKYJIAPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNunes] U  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamuiaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOW IPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPaBUIbHBIX MPU3M, CHMMETPHUS NPABUIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHHH BEKTOpa II0 TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11-12 KJIACCBI

Tena Bpamenust

[ToHsITHS: IMUIMHAPUYECKAs IMOBEPXHOCTb, KOHHUYECKAs IMOBEPXHOCTD,
cepuueckas IMOBEPXHOCTh, OOpa3ylomue MoBepxHocTeld. Tema BpamieHUS:
IIWIMHIpP, KOHYC, YCEeU€HHBIH KOHYyC, cdepa, map. B3aumHOe pacmosioxeHue
chepbl M TUIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Tei
BpallleHUsT Ha IUIOCKOCTH. Pa3BépTka mumuHapa u KoHyca. Cummerpust cepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Mapaiiesienumnena 1 cieactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOHM MPU3MBI, IIWIMHIPA, MHPaMUIbl U KoHyca. O0BEM IIapa U I1apoBOro
CeTMEHTA.

KoMOwHammu Tenm BpamieHuss ¥ MHOTOTpaHHHWKOB. [Ipw3ma, BIHcaHHas B
IWIMHIpP, OIHMCaHHAas OKojo IumHApa. llepeceuenne cdepsl W mapa ¢



miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILCHHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € HUCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LIIIMHAPA
(mapamienbHO YW NEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEYEHUI: METOJ| CIIE0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUSA, METOJ IIEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
CUCTEMa KOOpAMHAT B pocTpancTBe. Koopamuatel Bektopa. Paznokenue Bekropa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3az7ad4.

JIBUKeHNs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[B>keHUs W paBEHCTBO (Guryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHOoC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETPHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULIUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHl U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOr0 Hapoja, cpopMUpPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieil mnpodeccuu U peaan30BbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHuYeCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHWMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOW MIesATEeNbHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpe/ieNICHUs TOHATHH, yCTaHAaBIUBATh CYLIECTBEHHBIN NMPU3HAK KilacCU(pUKaALUH,
OCHOBaHUS JJ1s1 000OIIEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JienaTb BBIBOABl C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMpATh CMOCOO pelieHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCA, A TaKKE BbIIBUraTh
IIPEATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanmueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1au;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
eI MU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, aBaTh IOSCHEHUS IO XOAY PELICHHS 3a/1auH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABISATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYAaCTHUKOB
nuasnora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPEe3eHTAllMM U OCOOEHHOCTEN ayJUTOPHUHU.



PerynsiTuBHbIe YHHBeEpCAJbHbIE YUeOHbIE TelCTBUS

Camoopranusanus:

COCTABJISITH IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMAIINH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pedyieKCHMH  KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICThH
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pPelieHHUs
MaTeMaTHYeCKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEUICHUHU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSICHITh IPUUHUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHHS PE3YJIbTaTOB JIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaTbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh I€Jb COBMECTHOM
NEeATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpenesiaTh
BUJIbI pabOT, JOTrOBapuBaThCs, OOCYX JaTh MPOIECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMHU KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSITHSIMU CTEPEOMETPUM TMPU
pelIeHnH 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;

e KJIACCHU(UIIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3AHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;



CBOOOTHO OTIEPUPOBATH MOHSATUSMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJHO paclo3HaBaTh OCHOBHBIC BHUABI MHOTOTPAHHUKOB (MIPU3MA,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

KJaccu(pUIMpOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

BBITIOJIHATD napajiesibHOE, HEHTPAILHOE u OpPTOTrOHAIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IJIOCKOCTH, BBIMIOJHATH W300pakeHust puryp
Ha TUIOCKOCTH;

CTPOUTH CE€UYEHUS MHOTOTPAHHUKOB PA3TUYHBIMU METOJIAMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMuJia), TCOMETPUUECKUX TEJ C TIPUMEHEHHEM (HOPMYIL;

CBOOOJ/IHO OINEpPUPOBATH MOHATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh U IUIOCKOCTh CHUMMETPHUU
¢urypsr;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTRE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHN H
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI HU3BECTHBIE METOJbI
IIpU PEIICHNN MaTEMAaTUYECKUX 3a]a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

NPUMEHSThL TPOCTEHIINE TPOTrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30oBbIBATH U HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTexax U pUCYHKaxX;

NPUMEHSTh TOJIydeHHbIE 3HAHMUS HAa TIPaKTHUKE: CpaBHUBATh U
aHaJM3UPOBAaTh PEalbHbIE CUTyallUU, MPUMEHSATh HU3YYEHHBIE MOHSATUS B
mpoiiecce IMOMCKAa  pelIeHUsT MaTeMaThyecku  CcOpMYIHpPOBAHHON
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, pelath MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYHH;

UMETh TpEJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHSI TEXHOJOTUH.



K konmy 11, 12 ki1accoB 00yJaronuiicss Hay4YnuTCS:

CBOOOJIHO OMNEPHUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHIPUYECKOH,
KOHHUYECKOW U CcEepuyecKoil MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJTyYECHUS;

OIepUpPOBATh MOHATUSAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: IIMIMHIPOM,
KOHyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSACHATH CIIOCOOBI TIOJIYUYEHHUSI TEJl BPAIICHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEHHE C(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUsI U MHOTOTPAHHUKOB: MHOTOTPaHHHUK, BIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOILIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxaTb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHMEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
peiarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIIEHUE YIVIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PELICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBIMOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus mpu
MapajuIeIbHOM  MEPEHOCE, ILEHTPAJIBbHOWM CUMMETPUHM, 3E€pKAIBHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUST MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIMHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILINHY ), CEUEHUS 11apa;



WCMOJIb30BaTh METOJIbI IMOCTPOEHUSI CEUYEHUW: METOJ CJEAO0B, METON
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEU MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

NPUMEHSATh TreoMeTpuueckre (akTbl ISl PEIICHHS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJBKO IIArOB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3ajJadyd Ha J0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE: CPAaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHITh U3YUEHHbBIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IPOLECCE IOUCKA  PELICHUS
MaTeMaTh4ecku  Cc(HOPMYJTUPOBAHHOW  TPOOIEMBI,  MOJIETUPOBATH
pealIbHbIE CHUTYallMd Ha SI3bIKE T€OMETPUH, UCCIEIOBAaTh MOCTPOEHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHSATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh MpejCTaBiIeHUs 00 OCHOBHBIX dTalax pPa3BUTHUS TEOMETPUU Kak
COCTaBHOM 4acTy (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauuecTBO 4acoB

Ne HanmenoBanue pa3jiesioB U TeM JyiekTpoHHbIE (HU(PPOBLIE)
Kontpoabusbie IIpakTnuyeckue
n/n MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 BBeneHue B crepeoMeTpurio 23 1 https://m.edsoo.ru/NOWSB1M6E
B3aumHoe pacnionoxxenue
2 MMHOE PACHIONIOMEHHE HPAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
n .
3 APAILICIEHOCTE HIPAMBIX H IHIOCKOCTEH B 8 https://m.edsoo.ru/USZ8I4V3R
MIPOCTPAHCTBE
I1
4 epHeH'HHIfyHﬂpHOCTL MpAMBIX 1 25 https://m.edso0.ru/L50O0L9DOR
IJIOCKOCTEH B MPOCTPAHCTBE
IToBTOpenue, 0600IIEHNE
5 BTOpeti B HI:I 1 6 2 https://m.edsoo.ru/J7Z9U1K8F
cUCTeMaTu3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

[NPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne /i Konrtpoasnsie Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 VYTIiasl ¥ paccTosIHUA 14 1 https://m.eds00.ru/G614X9S 1B
2. MHOrorpaHHuKu 7 1 https://m.edsoo.ru/K4I15V4D7F
3. BexkTtopsl B ipocTpaHcTBE 12 https://m.edsoo.ru/H2P5B1T90
4 AHanmuTUYECKast TEOMETPHS 15 1 https://m.edsoo.ru/J9CTF5W6]
5 CedeHuss MHOTOIPAaHHUKOB 15 1
IToBTOpenue, 0000ImIEHE
6. BTOpetit = HIE 1 5 2 https://m.edsoo.ru/R7X1LIN2P
CHCTEMATH3alLMs 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOT'PAMME




12 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duiekTpoHHbIe (LM POBbLIE)

Ne ni/m Konrpoabnbsie IIpakruyeckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
O0BEéM MHOTOTPaHHUKA 17 1 https://m.edsoo.ru/Y9Z0G7Y8Y
2. Tena BpameHnus 26 1 https://m.edsoo.ru/G9A11.2B27
[Tnoma, OBEPXHOC 00BE
3. JIOTHAAH TOBEPRHOCTH # OUHEMEL 7 1 https://m.edsoo.ru/J12X2C6B1R
KPYTJIBIX TEJ
4. JBrmxeHus 5 1 https://m.edsoo.ru/BSGIR2CSE
I1 000
5. OBTOPEIIIE, OBODIIEHIE H 13 2 https://m.edsoo.r/C3BS08K3V
cUCTEeMaTH3aIus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 63 6 0

[NPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIpaBUIIa U300PAKCHUS
Ha PUCYHKE IIOCKOCTH,
napajuIeNIbHBIX MPSMbBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTEpEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUjIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH,
nmapalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NepeCeKaromecs
npsiMasi ¥ TJI0CKOCTb;
MOJTYITPOCTPAHCTBO

[TonsaTus: nepecexaromuecs
IUIOCKOCTH, NepeCceKaromecs
npsiMasi ¥ TJI0CKOCTb;
MOJTYTTPOCTPAHCTBO
MHororpaHHuKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIUX

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHBbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo0.ru/C8R5V2L5W

https://m.edsoo.ru/D1J1V7K8M

https://m.edsoo.ru/E7TA4A8V7D

https://m.edsoo.ru/M4P3F1K30

https://m.edsoo.ru/M4J5A3Y1F




00BEKTOB
MHororpaHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX

Gburyp, HeCyIECTBYIOIINX
00BEKTOB

https://m.edsoo.ru/ROZ8Y9Y 1A

AKCHOMBI CTEPEOMETPUHN U
IIEPBBIE CJIEICTBUS U3 HUX

https://m.edsoo.ru/D8Y2W8X4F

10

AKCHOMBI CTEPEOMETPUHN U
IIEpBBIE CJIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MI€PBBIE CIICICTBUS U3 HUX.
CriocoOblI 3a/1aHUs TIPSIMBIX U
IJIOCKOCTEN B MTPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U
IIJIOCKOCTEN

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE IPOXOIAT Yepe3 ux
pébpa. Uzobpaxkenue
MEPECCUCHU A MOJTYUCHHBIX
ImI0cKocTeil. PackpammBanue
MOCTPOSHHBIX CEUECHUH Pa3HBIMU
[BETaMU

https://m.edsoo.ru/T8T1D4X3X

https://m.edsoo.ru/L6USBSP1W

https://m.edsoo.ru/NOH8ROU4 A

11

N3o0pakenune ceueHnit
MUpaMHJIbl, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pEbpa. N3o0pakenue
IepeceyeHus MOTyYEHHBIX
II0ckocTeil. PackpamuBanue

https://m.eds00.ru/C8Y6COR9F




12

IIOCTPOCHHBIX CeueHH I Pa3sHbIMH
OBETaMH

N3o0pakeHune ceueHuit
MUpPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3obpaxkeHue
nepeceyeHus MOoIyuYeHHBIX
IJI0cKoCTeN. PackpamuBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMU
[BETaMHU

https://m.edsoo.ru/V8S2D3A6E

13

N300paxkeHue ceueHni
MUpPaMU/IbI, KyOa U IPU3MBI,
KOTOPBIE TPOXOMAT Yepe3 ux
pebpa. N3o0pakenue
MEPCCCUCHUA MOJYUCHHBIX
IockocTei. PackpainBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMU
[[BETAMHU

https://m.edsoo.ru/V3A7D0OP9S

14

Merton cnenoB 1yl TOCTPOCHUS
CEUEeHUU

https://m.edsoo.ru/U6F3M4W3T

15

16

17

Mertopa cieoB Ui HOCTPOSHUS
ceueHuil. CBoICTBa nepecevyeHuit
MPSIMBIX U IJIOCKOCTEN

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBOICTBa NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

[ToctpoeHue ceueHuii B
nupamyie, Kyoe rno TpéM Toukam
Ha p&bpax. Co3iaHne BEHIHOCHBIX

https://m.edsoo.ru/B1D7X2R51

https://m.edsoo.ru/K6S2Y2T4X

https://m.edsoo.ru/C4W6Z8 A9L




18

19

20

21

22

23

YyepTeKel U 3aruch 11aroB
MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamujie, Kyoe no TpéM Toukam
Ha pé6pax. Co3gaHue BHIHOCHBIX
YyepTeKel U 3aruch 11aroB
MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHue BEHIHOCHBIX
YepTekKel U 3aMuch 11aroB
MOCTPOCHUS

[Toctpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHne BEHIHOCHBIX
YepTekKel U 3aMuch 11aroB
MMOCTPOEHUS

[ToBTOpEHUE MITAHUMETPHUU:
Teopema o mpoMOpPIIMOHATBHBIX
otpeskax. [lomobOue
TPEYrOJbHUKOB

[ToBTOpEHME TIIAHUMETPUH:
Teopema MeHnenas. Pacuets! B
CEYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUU

KonrtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://m.edsoo.ru/M1G3J6Q0T

https://m.edsoo0.ru/R3U3MONSI

https://m.edsoo.ru/C3USN6S7U

https://m.edsoo.ru/S5U5B 1J8X

https://m.edsoo.ru/X208V7/MOM

https://m.edsoo.ru/U6A0T27Z1X

24

B3anMHOe pacnionoxeHue npsmbIx

https://m.edsoo.ru/I6W5Z5L3V




B IIPOCTPAHCTBE.
CkpenBaroniyecs npsiMple.
[Ipu3Haky CKpenuBarOmUXCs
npsmbix. [TapannenbHble npsMble
B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVUHCTBEHHOCTH IPSIMOU
[apaJuIeIbHON JaHHOU IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JTaHHOM npsimoil. Jlemma o
IIEPECEYECHUH MTapaJLIIEIIbHBIX
IPSIMBIX TUIOCKOCTBIO

https://m.edsoo.ru/R1T2G0Z4E

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsiMbix. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

https://m.edsoo.ru/BSB7N7L1X

27

[TapannenpHOE POEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

nmapajijiCJIbHOI'O MPOCKTUPOBAHM.

N300pakenue pa3HbIX GUryp B
NapajuIeIbHON MPOEKINH

https://m.edso0.ru/J9X479V3V

28

[enTpansHas npoekuus. YToui ¢
COHAITPaBJICHHBIMU CTOPOHAMH.
VYroa Mexay npsMbIMU

https://m.edsoo.ru/T3L2A9K4T

29

3azauu Ha JOKa3aTeNbCTBO U
HCCIIeIOBaHNE, CBSI3aHHBIE C
PacrojoKeHUEM MPSMBIX B
MIPOCTPAHCTBE

https://m.edsoo0.ru/O0U1V2R41




30

[TonsTHS: MapajsIeNbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpasctse. [Ipusnak
[1apaJUICIbHOCTH IPSIMOU U
mockoctu. CBoiicTBa
[IapaJUIEIbLHOCTH IPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/VS5FOI6L9F

31

I'eomeTpuueckue 3anaun Ha
BBIYHMCIICHUEC U JOKAa3aTCIbCTBO,
CBS3aHHBIE C [1APAUIEIBHOCTHIO
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

[ToctpoeHue ceuenus,
MIPOXOSIIETO Yepe3 TaHHYIO
MPSIMYIO HA YEPTEkKE U
MapajuieJIbHOTO APYTroi MpsMOii.
Pacuér orHOLIEHN I

https://m.eds00.ru/SOV4S5G1W

33

[TapannensHas npoekuus,
MIPUMEHEHUE I TOCTPOCHUS
cedeHuit kyoda u
napaiutenenunena. CpoicTsa
napajuleNIenune a u IpU3Mbl

https://m.edsoo.ru/FSO4V6P3D

34

[TapannenpHbIE MIITOCKOCTH.
[Tpu3Haku mapamienbHOCTH ABYX
IJTIOCKOCTEM

https://m.edsoo.ru/V9E3I4F1N

35

TeopeMa 0 nmapaieIbHOCTU U
€AMHCTBEHHOCTH TUIOCKOCTH,
MIPOXOAAIIEH Yepe3 TOUKY, HE
MPUHAJICKAILYIO TAHHON

https://m.edsoo.ru/YOH2G119Y




36

37

38

MJIOCKOCTH U CJIEACTBUS U3 HEe

CaolicTBa napauienbHbIX
IJIOCKOCTEH: 0 mapasuieIbHOCTH
MPSIMBIX TIEPECEUCHUs MPH
MepeceyeHny JIByX MapajiesbHbIX
IJTIOCKOCTEH TpeThei

CaolicTBa napauienbHbIX
IUIOCKOCTEH: 00 0Tpe3kax
NapaJuIeJIbHBIX IPSMBIX,
3aKJIFOYEHHBIX MEXY
[apaJuIeIbHBIMU IIJIOCKOCTSIMU; O
IIEPECEYECHUH IPSIMOU C IBYMS
[apaJuIEIbHBIMU TUIOCKOCTAMHU

[ToBTOopenue: Teopema [Tudaropa
Ha IJIOCKOCTH

https://m.edsoo.ru/S8H4P61.8B

https://m.edso0o.ru/JOE9T2Z4AN

https://m.edsoo.ru/N3R3Q1A8C

39

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/P1D6B5SW9A

40

41

42

43

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaJuiesenunena

Beluncrnenue 1imMH OTPE3KOB B
KyOe U IpsIMOYTOJIbHOM
napajuleIIenuIe1e

IlepnieH IUKYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSMON U
IIJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U

https://m.edso00.ru/J9Z1G2K3Y

https://m.edsoo.ru/L1C714Q7S

https://m.edsoo.ru/UIH7077Z3M

https://m.edsoo.ru/L2C3BI9M1F




44

45

miockocty. [Ipu3Hak
NEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH IMPSIMOH,
MIPOXOJISIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

IInockoctu u MNEPINCHAUKYJISAPHBIC
UM IIPAMBIC B MHOI'OT'PaHHUKAX

https://m.edsoo.ru/R9Q6P2P7D

https://m.edsoo.ru/K5Z9K8WI1F

46

[ImocKoCTH M EPIIEHIUKYIISIPHBIE
UM IIPSIMBIE B MHOTOI'PAaHHHUKAX

https://m.edsoo.ru/J7S7TG7R9R

47

48

49

[lepnieHIuKysIp U HAKJIOHHAS.
ITocTpoeHune nepneHauKyIspa us
TOYKH Ha MPSIMYIO

[leprieHAUKYNAp U HAKIOHHAS.
[TocTpoeHue nepneHaAnKyIsApa u3
TOYKHU Ha IIPAMYIO

Teopema o Tpéx
NepreHANKyIspax (nmpsmas u
oOpatHas)

https://m.edsoo0.ru/UQF8O1TS5Y

https://m.edsoo.ru/HO9HSP6ASZ

https://m.edsoo.ru/L6J8G6YOL

50

Teopema o Tpéx
NepneHIuKyipax (mpsmas u
oOpatHas)

https://m.eds00.ru/O1D710S6G

51

52

Yron Mexay CKpenmBaromuMHUCs
MPSIMBIMA

[Touck nepreH MKy PHBIX
MPSIMBIX C IOMOIIBIO

https://m.edsoo.ru/N3E9I9G2L

https://m.edsoo0.ru/G2D4N3N9F




53

MEPIEeHIUKYIIAPHBIX TIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

https://m.edsoo.ru/H8F5D4U60

54

55

56

57

58

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUJIBHOM MHUpPaMU/IbI
C IIOMOIIBIO OPTOTOHAIBHOU
IIPOEKLINH

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUJIBHON MUpaMUIbI
C IIOMOIIBIO OPTOTOHAIBHOU
MIPOEKLUU

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIBHO IIOCKOCTH.
[InmockocTu cummeTpuil B
MHOTOTpaHHUKAaX

[Ipu3Hak nepneHIuKyIIpHOCTH
MPSIMOM M TUIOCKOCTH Kak
CJIeJICTBHE CUMMETPUHU

HpaBI/IJ'II)HI)IC MHOTI'OIpaHHUKH.

Pacuér paccTosgHMil OT TOUKH 10
IIJIOCKOCTH

https://m.edsoo.ru/M6SOW4E2T

https://m.edsoo.ru/G6E2G4F9X

https://m.edsoo.ru/I401E8T3A

https://m.edsoo.ru/G4B0S5L2H

https://m.edsoo.ru/Y8UINOO3I

59

[IpaBunEHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

https://m.eds00.ru/U9L8Z506G

60

61

Crioco0sl OMyCTUTh
MePIEHIUKYIISIPBI: CHMMETPHS,
CIBUT TOYKH MO MapAIIIETbHON
psAMOI

Casur no HenapauienbHON

https://m.edsoo.ru/Q603J0U3H

https://m.edsoo.ru/M1L7E7D6A




62

MPAMON, H3MEHEHUE PACCTOSHUI

Konrtponsnas padora "B3anmuoe
pacrojoKeHue MPSMbIX U
IJTIOCKOCTEH B IpOCTpaHCcTBE"

https://m.edsoo.ru/T8K8J1Y2H

63

[ToBTOpEeHue: yrom Mexay
MpAMBbIMU Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJHHOM
TPEYroJIbHHUKE, TEOPEMA
KOCHUHYCOB

https://m.edsoo.ru/X7B1B0ASA

64

[ToBTOpEHME: yroi Mexay
CKpCIIUBAOIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/I0VONINSR

65

66

67

68

[ToBTOpEHME: Yyroy MexIy
IMpsAMBIMHA HaA ITJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJILHOM
TPEYrOJIbHUKE, TEOPEMA KOCHHYCOB

IloBTOpEHME: Yron Mexay
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

IToBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

FGOMeTpI/I‘ICCKI/IC METObI
BBIYHUCIICHUSA yIJia MEXIY
IIpAMBIMHA B MHOT'OTPpaHHUKAX

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/HOI1 YSC6L

JIByrpansbiii yroia. CBoicTBO
JIMHEHHBIX YTJIOB JIBYTPAHHOTO

yria

https://m.edsoo.ru/X7A6Z8N30

[TeprieHIUKYISIPHBIC TIIIOCKOCTH.
CBoiicTBa B3aMHO
MIEPIICHIUKYIISIPHBIX TUIOCKOCTEH

https://m.edsoo.ru/J4F9U6LI9E

[Ipu3HaK neprnesauKyIspHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEUECHUS ABYX IUIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
IUIOCKOCTH

https://m.edso0o0.ru/DOOSTS8POH

IIpssMOyTONBHBIM
napajuieJienumnen; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuiesenuIena

https://m.edsoo0.ru/J2B80Q2D10

Teopema o0 nMaroHaIu
MPSIMOYTOJIBHOTO
napajulesienune1a u cieCTBUE U3
HEE

https://m.edsoo.ru/PSH4F1Q1Z




10.

11.

CrepeomeTpuyeckue u
MPUKIAAHBIC 3a/1a4H, CBA3aHHLIC
CO B3aMMHBIM PaCcHOJIOKEHUEM
MMPAMBIX U IJIIOCKOCTH

HOBTOpCHI/ICZ CKpEIIUBArOIINECA
IIpsAMBIC, ITapaJlJICIIbHBIC
IIJIOCKOCTH B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

[Tapa mapainienbHbIX IOCKOCTEH
Ha CKPEIMBAIOIINXCS MPSAMBIX,
paccTosiHue MEXIY
CKPEUIUBAIOIIUMHUCS IPSIMBIMH B
MPOCTBIX CUTYaLUSIX

PaccrosiHue OT TOUKH J10
IUIOCKOCTH, PACCTOSAHUC OT
HpﬂMOfI J0 IINIOCKOCTH

Beruncnenue paccTosHUNA MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOILBIO NIEPIIEHANKYJIAPHON
IIJIOCKOCTH

https://m.edsoo.ru/Q3R0P4X4C

https://m.edsoo.ru/B61303U7D

https://m.edsoo.ru/X3X5J3X5T

https://m.edsoo.ru/B7POA6W8Z

https://m.edso0.ru/Q7G3E304D

12.

TpéxrpaHHsblil yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

https://m.edsoo.ru/GON2HSL 1K

13.

DneMeHTHI chepruyecKoit
TFe€OMETPUHU: Te0Ie3UYECKUE JIMHUN
Ha 3emie

https://m.edso0o.ru/G6S6I9N7S

14.

Kontponbras padota "Yribl u
paccrosiHus"

https://m.edsoo.ru/E3R7Z8K3P




CucreMaTu3anus 3HaHuH

15. " " 1 https://m.edsoo.ri/Y7YOC4M 1P
MHOrorpaHHuK 1 €ro 3J1eMeHThbI

[Mupamupa. Buael nupamu .

16. pamin g pamu 1 https://m.edsoo.ru/UOQOK3 X9V
[IpaBuibHas nupamuaa
IIpusma. IIpsamas u HakIOHHAsS

17. 1 https://m.edsoo.ru/T6Q3VINIT
npusMmsbl. [IpaBusibHas npuzma
[Ipsmoit napamienenunes,

18. IIPSIMOYTOJIBHBIN 1 https://m.edsoo.ru/YS8K3N7USA
napaJiesienurne, Kyo
Brinykiible MHOTOTpaHHUKH.

19. e P 1 https:/m.edsoo.r/C6HSO9W0O
Teopema Ditnepa
Brinykiibie MHOTOTpaHHUKH.

20. Teopema Ditnepa. [IpaBusbHbIC U 1 https://m.eds00.ru/S5T4Y9L.2C
MOJIYTPAaBUIIbHBIE MHOTOTPAaHHUKHU
KonTponbhas padora

21. " HIPOILHAA P "T 1 https://m.edsoo.ru/C7TF1R4JOL

MHororpanHuku

I1

22. OFUITHE BEKTOPA Ha IDIOCKOCTH # 1 https://m.edsoo.ru/LSL3A2W4G
B IIPOCTPAHCTBE

23. CyMMa BEKTOpOB 1 https://m.edsoo.ru/Y6O7R8X50

24. PasnocTs BEKTOpPOB 1 https://m.edsoo.ru/B6X5SWS5WII

25. [TpaBuno mapamienenumnena 1 https://m.edsoo.ru/Y7R20406E

26. YMHOK€eHHEe BEKTOpa Ha YHCII0 1 https://m.eds00.ru/COT8O8DEX
Pasnoxxenue BekTopa mo 6azucy

27. TPEX BEKTOPOB, HE JICXKAILNX B 1 https://m.edso00.ru/I9T9O3VSN
OJIHOM IIJIOCKOCTH

28. CkansipHO€ TIPOU3BEICHUE 1 https://m.edsoo.ru/COU6ATEQS
B

29. PIHCIICHAE yIola MEXLY 1 https://m.eds00.ru/G3U3FIGEM

BCKTOPAMU B IIPOCTPAHCTBE




30. [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/T9SSE2Q4M

31. [Ipocreiimune 3a1a4u ¢ BEKTOpaMu 1 https://m.eds00.ru/S2Z1V7G5C

32. [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/V8C1B1NSI

33. [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/D3RSQ6A 1D
I'eomeTpuueckue MeToabl

34. BBIYMCIICHUS YIJIa MEXKY 1 https://m.edsoo.ru/HOI1 Y8C6L
MPSIMBIMU B MHOTOIPaHHHUKAX
JIByrpanssbiil yroa. CBOMCTBO

35. JIMHEWHBIX YIJIOB ABYTPAHHOIO 1 https://m.edsoo.ru/X7A6Z8N30O
yria
Boeruucnenue yria mex

36. r o 1 https://m.edsoo.ru/YOOSFSWOB
BEKTOPaMHU B IIPOCTPAHCTBE
VpaBHEHUE IPIMOM, IPOXOISIICH

37. P P POXORAH 1 https://m.edsoo.ru/W5P7F1X0Q
4yepe3 JBE TOUKU
VYpaBHEHHUE JIOCKOCTH, HOPMaJb,

38. P P 1 https://m.edsoo.ru/NOZ9MS5B 1P
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
VYpaBHEHHUE MIIOCKOCTH, HOPMaJb,

39. P P 1 https://m.edsoo.ru/J6Q3H7U4W
ypaBHEHUE TIOCKOCTH B OTpe3Kax

40. Bekropnoe npousBenenue 1 https://m.edsoo.ru/E3T5Q9X10
JIuHeliHbIC HEPABEHCTBA,

41. . p 1 https://m.edsoo.ru/M5B4P8R1M
JIMHEWHOE TPOrpaMMHUPOBAHHIE
JInHeliHbIE HEPABEHCTBA,

42. . 1 https://m.edsoo.ru/J2R6V8J5T
JIMHEWHOE TPOrpaMMHUPOBAHHIE
AHaJIUTUYECKUE METObI pacuéra

43. yIila MeXIy NMPSMBIMHU B 1 https://m.edsoo.ru/U1E2F6L4N
MHOTOTPaHHUKAX
AHaIUTUYECKHE METO/IbI pacuéTa

44, 1 https://m.edsoo.ru/I1P9I2K6Y

yriia MCKAy MJIOCKOCTAMU B




45.

MHOI'OI'paHHHUKax

®opmyJiia pacCTOIHUSA OT TOUKHU
710 TUIOCKOCTH B KOOPAWHATAX

https://m.edsoo.ru/L4N3C7H3S

46.

47.

48.

Haxoxnenue pacctosiHuii OT
TOYKH JI0 TIOCKOCTH B KyOe
Haxoxnenue pacctostHuii oT

TOYKH J10 IUNIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIE

KonTponbnas pabota
"AHanutuyeckas reometpus’”

https://m.edsoo.ru/K4F7Y9HSE

https://m.edsoo.ru/P1IM3Z8S9B

https://m.edsoo.ru/O6YONSJ6F

49.

50.

51.

Ceuenus MHOTI'OI'paHHUKOB!
CTaHAAPTHBIC MHOTOT'PaHHHUKHU

CeueHuss MHOTOTPAaHHUKOB: METO/T
CIIENOB

CedeHuss MHOTOIPaHHHUKOB:
CTaHAapTHBIE TIIOCKOCTH,
repecevyeHus NpsIMbIX U
MJIOCKOCTEH

https://m.edsoo.ru/Y5SO7H6D21

https://m.edsoo.ru/VOD1G9X17Z

https://m.edsoo.ru/R2L71310C

52.

[TapamiensHble IpsIMBIE U
IJIOCKOCTH: TapajlieIbHbIE
CeueHus

https://m.edsoo.ru/USA8B2N7D

53.

54.

55.

[TapamiensHble IpsIMBIE U
IJIOCKOCTH: Pacy€T OTHOLIECHUI

HapaJ'IJ'IeJ'ILHLIC IpsAMBIC U
IIOCKOCTH: YTJIBI MCKIY
CKpCHIUBAOIIUMHUCS ITPAMBIMU

[leprienAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl

https://m.edso00.ru/G2F7Q7M3I1

https://m.edsoo.ru/HSN8Q7D4F

https://m.edsoo.ru/M6EOE9A 1]




56.

57.

MEPIEeHIUKYIIAPHBIX TUIOCKOCTEN
U TIPSIMBIX, CHMMETPUHN
MHOT'OTPaHHUKOB

[lepnenaukynspHble TPsIMbIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYISIpax
[lepnengukynsipHbIe TPSIMBIC U
IIJIOCKOCTH: BBIYHUCIICHHUS IIUH B
MHOT'OTPaHHUKAX

https://m.edsoo.ru/Z0B5T4K4Y

https://m.edsoo.ru/S6I16Z2N2V

38.

[ToBTOpenue: monaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /TSt
Iomaaen, CooopakxeHus
noxoous

https://m.edsoo.ru/M8Y7R6CI9P

59.

[ToBTOpenue: monaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /TSt
TJI01a 1M, COOOpaKEeHUS
nooous

https://m.edsoo.ru/P303BI9P5Y

60.

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUISI
TJI01AIeH, COOOpaKEeHUS
o100ust

https://m.edso00.ru/J3SOD8G8L

61.

62.

IInomanu ceuenuit
MHOTOTPaHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4aCcTH, COOOpaKEHUS MOI00US

IInomanu ceueHuit
MHOT'OTPaHHUKOB: IIOIIAIN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00US

https://m.edsoo.ru/T9A2X9T7Q

https://m.edsoo.ru/N3G5E2Q3L




KonTponbnas pabora

63. "[loBTOpEHNE: MHOTOI'PaHHUKH, 1 1 https://m.edsoo.ru/H9J2P1A4]
CEUEHUsI MHOTOTPaHHUKOB"
O06o01enue e
64. © Hul HHC I CHCTEMATHBAII 1 https://m.edsoo.ru/N3L3C7L.9Z
3HAHUU
O06o001IeHNne U CUCTeMaTU3AIUS
65. . 1 https://m.edsoo.ru/W0Z4C7Y3K
3HaHUH
66. HToroBast KOHTpOJIbHAs paboTa 1 1 https://m.edsoo.ru/R5C5M2X4V
67. HroroBast koHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/DSF2MOV7L
006006
68. © HvleHHe 1 CHCTEMATHSAHIA 1 https://m.eds0o.ru/KON7X0BSK
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOI'PAMME
12 KUIIACC
Konn4yectBo 4yacos 1 3 N
ara JIEKTPOHHbIEe HH(POBbIE
Nenn/m  Tema ypoka Kontpoabubie IIpakTuueckue P P
Bcero u3yueHHusi oOpa3oBaTe/ibHbIe pecypchl
padoThbI padoThI
O6béMm Tena. OobeM
1. [PSAMOYTOJIBHOTO 1 https://m.edsoo.ru/J517C2D2E
napasuiesenumnena
3anauu 00 yaABOEHHH Ky0a, 0
2. KBaJpaType Ky0a; 0 TPHCEKIIUU 1 https://m.edsoo.ru/O0J1R6V3X
yria
C
3. TEPCOMPTPUTICCIUE Sajlas, 1 https://m.edsoo.ru/T1F1D116C

CBSI3aHHBIE C O0BEMOM




MMpsAMOYT'OJIbBHOTO
napajujicjicnmicaa

HpI/IKJ'IaI[HBIe 3aa4u, CBA3aHHBIC
C BBIUMCIECHUEM 00BEMA
MMpsAMOYT'OJIbBHOTO
napauicicnuicaa

O06BEM psMON TIPU3MBI

https://m.edsoo.ru/P6USYIM1E

https://m.edsoo.ru/L3X9Q5VEM

CrepeomeTrpuyeckue 3a1auu,
CBSI3aHHBIC C BEIUMCIICHUEM
00BEMOB MPSAMOI IPU3MBI

[Tpuxnanueie 3a1a4u, CBI3aHHBIC
¢ 00BEMOM TIPSIMON TTPU3MBI

Brruucnenue o0bEMOB Te €
MOMOIIBIO ONPEAECTEHHOTO
uHTerpana. O6bEM HaKJIOHHON
MIPU3MBI

https://m.edsoo.ru/M6VOH8Y7R

https://m.edsoo.ru/M2E50Q416V

https://m.edsoo.ru/V6D1P3R5V

Brruucienne 00bEMOB TEI C
TIOMOIIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM MUpPaMUIbI

https://m.edsoo.ru/LETSDOMER

10.

11.

12.

®opmyna o0bEMa NUpaMUIbL.
OTtHomeHne 00bEMOB TUPAMUJ C
00LINM YTJIOM

dopmyna 00bEMa MUPaMH/IBL.
OTtHomeHrne 00BEMOB TUPAMUT C
00LINM YTIIOM
CrepeomMeTrpuueckue 3a1aun,
CBsI3aHHBIE C 00BEMaMU
HAKJIOHHOM NPU3MBbI

https://m.edsoo.ru/S4P1G4P6H

https://m.edsoo.ru/ISU3A1X0B

https://m.edsoo.ru/S2M5U3G0OK




13.

14.

15.

CrepeoMeTpryecKue 3a1auu,
CBsI3aHHBIE ¢ 00BEMaMU
paMuU/IbI

[IpuknagHbie 3a1a4u 110 TEME
"O0BEMEBI TEN", CBI3aHHEIE C
00bEMOM HAKJIOHHON TIPU3MBbI
[IpukitagHblie 3ana4m 10 TEME
"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM TTHPaAMUIBI

https://m.edsoo.ru/L6U20Q6S8K

https://m.edsoo.ru/G2P3V6P4C

https://m.edsoo.ru/O3HIB7X4V

16.

[Ipumenenne 06bEMOB.
Beraucnenue pacctostHuS 10
IUIOCKOCTH

https://m.edsoo.ru/FOA1T6F3Z

17.

18.

19.

KonTpomnpHas padora "O0béM
MHOTOTrpaHHHKaA"

[MunuHapryeckas MOBEPXHOCTb,
o0pa3yromye UINHAPHYECKON
IIOBEPXHOCTHU

umuaap. Ipsamoi kpyrosou
uunueAp. Inomans nosepxHoOCTH
LWIMHIpa

https://m.edsoo.ru/F3G2U1F6N

https://m.edsoo.ru/B2R8N4E5 X

https://m.edsoo.ru/I7V3IWOV1B

20.

Konnueckast noBEpXHOCTb,
00pa3yromne KOHNIEeCKOM
noBepxHocTu. Konyc

https://m.edsoo.ru/Z705V5SF0T

21.

22.

CeueHne KOHYca MI0CKOCTBIO,
napasuiebHON MIIOCKOCTH
OCHOBAHUA

Y ceu€HHBIN KOHYC.
N3o06pakeHne KOHYCOB U

https://m.edsoo.ru/A1P1E8Z1V

https://m.edsoo.ru/D411B1K1X




23.

yCeuEHHBIX KOHYCOB

[Tnomans 60KOBOI MOBEPXHOCTH
¥l TIOJTHOY TTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A2N3J7D27

24.

25.

26.

27.

[Tnomans 60KOBOI MOBEPXHOCTH
Y IIOJIHOM ITIOBEPXHOCTH KOHYCA

CrepeomeTpruecKkue 3a1auu Ha
JI0Ka3aTesIbCTBO U BBIYMCIICHHE,
MIOCTPOEHUEM CEUECHU I
LUIMHApPA, KOHyca
CrepeomeTpuueckue 3aJauu Ha
JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEYEHUN
LUIMHApPA, KOHyca

[IpuknagHeie 3a1a4n, CBA3aHHbIE
C UWIMHAPOM

https://m.edsoo.ru/AOVOISL1K

https://m.edsoo.ru/O9U9S1JOE

https://m.edsoo.ru/JSUOH2A2M

https://m.eds00.ru/Z900X4X97Z

28.

29.

IIpuxknanHeie 3a1a4n, CBI3aHHbBIE
C HWJIMHIPOM

Cdepa u map

https://m.edsoo.ru/U4W2D1N4Y

https://m.edsoo.ru/D2M8Q1Q9IM

30.

[Mepeceuenue chepsl U mapa ¢
ockocTeio. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua u
n300pakeHue mapa

https://m.edsoo.ru/Q0V2D9T2C

31.

[Mepeceuenue chepsl U mapa ¢
I10cKoCThI0. Kacanue mapa u
cdepsl TNIOCKOCThIO. By u
u300pakeHue mapa

https://m.edsoo.ru/T1S7U4C8E

32.

VYpaBuenne chepsl. [Lnomans
chepsl u e€ yacTeit

https://m.edsoo.ru/O4A7V3I3L




33.

34.

35.

36.

Cummetpus cdepsl 1 mapa

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIC CO chepoid U mapom,
MOCTPOCHHUEM MX CCUCHHI
IUIOCKOCTBIO

CrepeomeTpuuecKkue 3a1a4u Ha
JI0Ka3aTelbCTBO U BHIYUCIICHHE,
CBsi3aHHBIC CO chepol U mapom,
MOCTPOCHUEM MX CCUCHHI
IUIOCKOCTBIO

[IpuknamHbie 3a1a9u, CBI3aHHBIC
co cepoli 1 mapom

https://m.edsoo.ru/M1USL5B8Z

https://m.edsoo.ru/A7L8S8UGE

https://m.edsoo.ru/ESW7Q8M8S

https://m.edsoo.ru/POT2G5X0D

37.

[IoBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY’KHOCTH, CTaHAAPTHBIE
mogoous

https://m.edsoo.ru/FOC9G7A1V

38.

39.

Paznmuunble koMOMHALINN TET
BpAILIEHUSI U MHOTOTPAHHUKOB

3amauu o TeMme "Tena u
MOBEPXHOCTHU BpanieHus"

https://m.edsoo.ru/M9X1Y9CIM

https://m.edsoo.ru/N4B0OF4R3E

40.

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/A6GW6V5B7D

41.

42.

KonTponbhas padota "Tena u
MTOBEPXHOCTHU BpanieHus"
O6bém unuHIpa. Teopema 06
00BEME PSAMOTo LMIMHPA

https://m.edsoo.ru/Y9Q1P8D6A

https://m.edsoo.ru/S4D1E8J7S

43.

Brruncienrne o00bEMOB TEI C

https://m.edsoo.ru/G2P3E3T9N




44.

HIOMOILBIO ONPEACTIEHHOTO
unterpana. O0bEM KoHyca

[Tnomaay GOKOBOM M OJIHOM
MOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/HOZ3J5BOL

45.

CrepeomeTpuyeckue 3a1a4u,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMIIMH/IPA, KOHYCA

https://m.edsoo.ru/ROB3L.5Q3H

46.

47.

[Ipuxitagsblie 3ana4m 10 TeEMe
"O0BEMBI U MJIOLIAAN
noBepxHocrel Ten"

O0BEM mapa 1 mapoBoro
cekropa. Teopema 00 00bEMe
nrapa. [Imomans chepsi.
CrepeomeTpuyeckue 3a1a4u,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB 11apa, IIApOBOTO
CerMEHTa U IMAapOBOT0 CEKTOpa

https://m.edsoo.ru/GOM9N4VIR

https://m.edsoo.ru/USE8V1S8K

48.

IIpuknagHele 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I1apa U MJIOIIAIbI0
chepnl. COOTHOIICHUST MEXKTY
TUIOMIA/IIMU TTOBEPXHOCTEN U
00BbEéMaMH MMOJJOOHBIX TEIl

https://m.edsoo.ru/F2B9V6K3V

49.

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6béMa mpu
noao6uun. CtepeomMeTpriecKue
3a/1a4¥, CBSI3aHHBIC C
BBIUKCIICHHEM 00BEMOB Tell U
IoIIaIel TOBEpXHOCTEMN

https://m.edsoo.ru/Y7S7CONOM




50.

51.

52.

53.

Kontposnbnas padora "Ilnomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX

"

TCII

JIBuKeHHsI IPOCTPAHCTBA.
OrobOpaxxenus. [IBuxeHus u
paBeHcTBO (uryp. O6mmme
CBOICTBA JBHKCHUMN

Buapl nBrkeHUi: mapajuiebHbIA
MIEPEHOC, LIEHTpalibHas
CUMMETpHUS, 3epKaibHast
CUMMETpPHUS, TOBOPOT BOKPYT
IPSAMO

[IpeoOpazoBanms mo100us.
[Tpsimast u chepa Ditnepa

https://m.edsoo.ru/E7Y1D1J8F

https://m.edsoo.ru/P8X9Y9KIN

https://m.edsoo.ru/FSA906K6N

https://m.edsoo.ru/XOU1R7EOM

54.

55.

56.

57.

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUA

KonrtpomnsHas padota "Bekrops! B
npocTtpaHcTae”

Ob6o6maroee nopropenue 11
HOHSATHI U METO/I0B Kypca
reomerpun 10—-12 knaccos,
cucTeMaTH3alys 3HaHUH:
"ITapanienbHOCTb MPSAMBIX U
IJIOCKOCTEN B TPOCTpaHCTBE"

Ob6o6maromee nosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-12 knaccos,
cUcTeMaTu3alus 3HaHW:
"BexTops! B mpocTpaHcTBe"

https://m.edsoo.ru/Y0Z4M4Q3N

https://m.edsoo.ru/L9T1Y8E7S

https://m.edso0o0.ru/O711L7S8D

https://m.edsoo.ru/Z0T217VON




38.

O6o6maromee moropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—12 knaccos,
CHUCTeMaTU3als 3HAHUI:
"BekTops! B IpocTpaHcTBe"

https://m.edsoo.ru/X1L4M9T7S

59.

O6o6matomee moropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—12 kiaccos,
cucremaTtusaius 3uanuii: "O0bemM
MHOTOTrpaHHHKA"

https://m.edsoo.ru/L8B7K5P7L

60.

O6o06matomee nmoropenue 11
MOHATHI U METOJ0B Kypca
reometpun 10—12 kmaccos,
cucremaTtusaius 3uanuii: "O0bem
MHOTOTrpaHHHKA"

https://m.edsoo.ru/A8T9G9D2P

61.

O6o6matomee nmoropenue 11
MOHATHI U METOJ0B Kypca
reometpun 10—12 kmaccos,
cUCTeMaTH3aIs 3HAHW:
"Ilnomany MOBEpXHOCTH U
00BEMBI KpyTJIbIX Ten"

https://m.edsoo.ru/D2R2A7NSY

62.

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—12 knaccos,
CHUCTeMaTH3alvs 3HaHUI:
"ITnomany NOBEPXHOCTH U
00BEMBI KpyTJIbIX TEN"

https://m.edsoo.ru/GOHO6WSL 11

63.

O6o06matomee moBTopenue 11
MOHATHI U METOJI0B Kypca

https://m.edsoo.ru/A2T8§K400H




64.

reomerpun 10—12 knaccos,
CHUCTeMaTU3als 3HAHUM:
"Ilnomany moBepXHOCTH U
00BEMBI KpyTJbIX TEN"

O6o6matomee moropenue 11
MOHSATUI ¥ METOJIOB Kypca
reometrpun 10—12 knaccos,
cHCTeMaTHU3allus 3HaHUMN:
"Ilnomany MOBEpXHOCTH U
00BEMBI KpyTJbIX TEN"

https://m.edsoo.ru/P6R5SP8U7U

65.

66.

67.

[ToBTOpEHKE, 0000IICHUE 1
cucTeMaTu3alus 3HaHui

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

Wcropus pa3BuTus cTepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

https://m.edsoo.ru/C7F7Y3Z6K

https://m.edsoo.ru/ROCOES8D10

https://m.edsoo.ru/M8M4H1Y2T

68.

Wrorosas koHTposibHasA paboTa

https://m.edsoo.ru/R5SC5M2X4V

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUYKA, PsiMas, INIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX NIPHU PEIICHUU
' reOMETPUYECKHX 3324
73 OnepupoBaTh MNOHATHAMH: NApAJUICNbHOCTh U NEPHEHIUKYISIPHOCTh
’ MPSAMBIX U IJIOCKOCTEH
74 KitaccupunupoBars B3aUMHOE PACIIOIOKECHHUE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OrniepupoBaTh MOHATHSMHU: JIBYTPAHHBINM YroJl, TPaHU JIBYIPAHHOIO YTJIa,
7.5 pebpo ABYrpaHHOTO yria, JUHEWHBIA yroyl ABYTPAHHOIO yTIiia, TpagycHas
Mepa JIBYTrpaHHOTO yria
76 OnepupoBaTh MOHATUAMHU: MHOTOIPAHHUMK, BBIMYKJIbII W HEBBINYKJIbIN
’ MHOTOTPaHHUK, 3JIEMEHThl MHOTOI'PaHHUKA, TPaBUJIbHBI MHOTOIPaHHUK
77 PacriosHaBaTh OCHOBHBIC BHJBl MHOTOIPAaHHHMKOB (IMpaMuia, IpU3Ma,
' MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudpunupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHUS IS
7.8 Kiaccuukanuu (BBITYKIIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, MPAaBUIbHBIC
MHOTOT'PaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJuIeIICITUIIC I )
7.9 OnepupoBaTh NOHATUSAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
710 OOBSICHATh MPUHIIMIIBI TIOCTPOCHUS CEYCHUI MHOTOTPAHHUKOB, UCTIOIB3YS
) METOJI CJIEJIOB
CtpoutTh ceueHHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxOXKIEHHE T€OMETPUYECKUX BEIMYUH MO 0Opas3lam
WM aJIrOpUTMaM, NPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABI TP
7.12 pEUIEHNH  CTaHJAPTHBIX MATEMATHYECKWX 3aJa4 Ha  BBIYMCICHHUE
PACCTOSIHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JO TPSAMOM, OT TOUYKHIO
MJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS MPSIMBIMU
Pematp 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIN aJITOpUTMaM, NPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOABI TP

PEIICHUN CTAaHAAPTHBIX MAaTEMAaTUYCCKHUX 3aaad Ha BBIYHUCICHUE YIJIOB
MCXKAY CKPCIIUBAIOIIMUMHUCA IPAMBIMHU, MCEXIY HpHMOﬁ N IINIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

7.15

Beraucnare 00bEMBI U TUTOMAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamMpia) ¢ MNpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOI'PAaHHHKOB

OHepI/IpOBaTB IOHATHUAMHA: CUMMETPHA B IPOCTPAaHCTBE, LCHTP, OChb U
IIJIOCKOCTh CUMMETPHUHU, HEHTP, OCh U IIJIOCKOCTH CUMMETPUHU (bHprBI

7.16

W3Bnekarh, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHMOPMAIUIO O
MPOCTPAHCTBEHHBIX Te€OMETpUYecKuX (urypax, TMpeAcTaBICHHYIO Ha
YepTekax U pUCYHKaxX

[IpumensTe reoMerpudeckue (akThl Ui PELICHUS CTEPEOMETPUYECKHX
3a/1a4, MPEIIIONIAralIUuX HECKOIbKO IIAaroB pELICHUs, €CIA YCIOBHUS
NpUMEHEHHS 3aJ]aHbl B IBHOH (popme

7.18

7.19

[IpumensTh mpocTeillive mMporpaMMHBIE CpPEACTBA U BJICKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a1au

HpI/IBOI[I/ITB IMPUMCPbI MATCMATHYCCKHX 38.KOHOMCpHOCT€I>i B IIpUpoac u
JKHU3HH, paClIO3HABATDh IIPOABJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpumeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PEAJIbHBIC
CUTYyallU ¥ PUMEHSITh U3YUYEHHBIC MMOHITHUS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTHYeCKu cHOpPMYyITUPOBAHHON MPOOIEMBI, MOACIUPOBATH PEATbHBIE
CUTyallUM Ha S3bIKE T'€OMETPHUM, HCCIEA0BATH IIOCTPOCHHBIE MOEIHU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN W TEOpeM, ammapara anreOpsl,
pematb  MPAaKTUYECKWE  3aJadd,  CBS3aHHbIE C  HAXOXKJICHUEM
reOMETPUYECKUX BEIUYUH

11-12 KJIACCBbI

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: IMIUHJIpPUYECKass MOBEPXHOCTh, 0Opa3yrollue
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 PacnioznaBatk Tena BpaieHus (HUIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OmnepupoBaTh MOHITHSIMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIapOBOH CJI0M, OCHOBAHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpalleHUS,




reOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy U
OTHMCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MY TUIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOOOOHBIX TEN

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalleHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HHGOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKax

[IpumeHsTh reomeTpuueckre (axKThl ISl PEHICHHs] CTEPEOMETPHUECKUX
3aa4, MPEANoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JICHCTBUS CIIOKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCIio, O6’b$[CH$ITI), KaKNUMH CBOI\/JICTBaMI/I OHU
o0JazaroT

HpI/IMeHHTB IIpaBUJIO IapaJuICJICIIUIICAa TP CJI0KCHHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) IMOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIoOJl
MCKAY BCKTOpPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroJl
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMHAT
Pematps mpocreiinme reoMeTpruueckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOI'O METOJA

6.20

Pemate 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIIEHUH U
HaXOXIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIrOpuTMam,
IMPUMCHAA HU3BECTHBIC METO/bI npu PECUICHUN CTaHJAPTHBIX
MaTeMaTHYCCKHUX 3aaa4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁMHC NporpaMMHBIC  CpCACTBA H  JJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO,Z[I/ITB OpUMEPBI MATCMATUYCCKUX 3aKOHOMCpHOCTeﬁ B IIpUPOAC U
JKU3HHU, paCllO3HABATh NPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIU3HUPOBATh PCAJIbHBIC




CUTYyallUu ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOMCKA PELICHUs
MaTeMaTHu4ecku cHopMyIUpOBaHHON MPOOIEMbl, MOAECTUPOBATH pEAbHbBIE
CUTyallud Ha S3bIKE TEOMETPUH, HCCIEA0BAaTh IOCTPOCHHBIE MOJAEIHU C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapaTa aareOpsl,
pemiate  MpakTUYEeCKHe  3aJayd,  CBA3aHHbBIE C  HaXO0XJICHHUEM
F€OMETPUUYECKUX BEITMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpud. Touka, mnpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioKeHue NMpsMBbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapajlIeIbHbIe
U CKpeluBarouiyecs npsmbsle. IlapaienpHOCTP MHpSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIEIbHBIE NPSIMBIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeNbHBIX IulockocTed. IIpocreitmne
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesenunen,
IIOCTPOEHUE CEYCHU N

HCpHGHI{I/IKy.HﬁpHOCTB HpHMOfI N IUIOCKOCTHU: TMCPICHAUKYIAPHBIC IIPsAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, TPU3HAK
NEPIEeHIUKYIIPHOCTU MPSMOI U MIOCKOCTH, TEOpEMa O MPSIMON MEePHEHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 INTIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEeKIHs (PUrypsl Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreit. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIDAaHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHWS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NpuU3Mbl. [lapannenenumnes, npsIMOYTOJIbHBIN Mapajienenunesa u
ero cporcrBa. [Iupammpa: n-yrospHas nNUpaMuaa, TPaHW W OCHOBAHHWE IMHPAMUIBI,
OOKOBas M TOJIHAs MOBEPXHOCTh NUPAMU[bl, MpaBUIbHAS M YyCEUE€HHas MUpaMHJa.
OnemMeHTHl Npu3Mbl M nupamuzabl. [IpaBWiIbHBIE MHOTOIpDaHHUKHU: TIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpPaMHA,
npaBUiIbHAS TPEYroyibHAs MUpaMHJa U MPaBUWIBHBINA TeTpasap, kyO. [Ipeacrasnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUU B nupamMuaax, napauiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,



TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi TIpu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU MNPABWIBHOW MUPAMMIBI, TEOpPEMa O IUIOMIAJN YCEYEHHOM MUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM NTUPaAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKIY TUIOMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11-12 KJIACCBI

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckass MOBEPXHOCTh, 00pa3yrolue MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias 1 ock, IJIONIas OOKOBOM H MOJTHOW TOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoil moBepxHOCTH. KOHyc: OocHOBaHME W BeplIMHA, oOpa3yromias U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: o0Opasymolue u
BBICOTA, OCHOBAHHUS U OOKOBasl IOBEPXHOCTh

Cdepa u map: neHTp, paguyc, IuameTp, IUIOMalb MoBepxHoCcTH cheprl. Banmuoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IMJI0CKOCTH. Pa3BépTka mumHapa u KOHyca
KomOuHamu Ten BpaieHuss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLlCHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa O00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesenunena u cieactsus u3 He€. O0bEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOLIAIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockoctd M B npocTpaHcTBe. CIIO)KEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoskeHne BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHasg cucTeMa KOOpJAWMHAT B NpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreitmne 3amaum B KOOpAWMHATaX. YToid Mexay Bekropamu. CkalsgpHoe
MPOU3BEJCHUE BEKTOPOB. BbIuMCIEHHE YII0B MEXAY NPSIMBIMA M IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PELICHUHA TEOMETPUUYECKHUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOopMyJIUpPOBAaTH U ONEPUPOBATh MOHATUAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMa, CJIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTelbCTBO,
paBHOCUIIbHBIE (OPMYIHUPOBKYU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKOH WHIYKIINH,
IMPOBOAUTDL AOKA3aTCJIILHBIC pAaCCYXKACHUS IPHU PCIICHHUH 3a/1a4, OICHHUBATb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU. MHOXCECTBO, IMOAMHOKCCTBO, OII€palluyi HaJl MHOXCCTBAMMU;
YMEHHE UCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJICHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBsA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJNOE YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTeNIEM, KOPEHb HATYPAJIbHOW CTENEHH, CTETIEHD C
palMOHAJIBLHBIM MTOKA3aTeIeM, CTENEeHb C JAEHCTBUTENBHBIM I1OKa3aTelIeM,
JorapupM UuCla, CHHYC, KOCHHYC M TaHTEHC MPOU3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, DPAllMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIIUH 00Iunit
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1ay; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULHOHHBIMU CHCTEMaMH
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsAMH M Jorapupmamu, mnpeoOpa3oBaHus APOOHO-
palOHaJIbHBIX ~ BBIPDAKEHUH;  yMEHUE  ONEpUpOBaTh  IMOHATUSAMU:

nocCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TreoMETpUYICCKad



nporpeccusi, OeCKOHEYHO yObIBaroIlasi TreoMeTpudecKkas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C I[TOMOIIbBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3amucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MPOU3BOJIUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEpPUpPOBATH
NOHATUSMU:  MaTpuia 2X2  u  3X3, onpeienuTeab  MaTpULbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OITPCACIIUTECIIA

YMenue ONCprUpoOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpPaBCHCTB W CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCpAaBCHCTBA M CHUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJlad 1 3aaa4 U3 pa3INdIHbIX obnacreit HAyYKH U peaHBHOﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIUHU, KCTpeMyM (yHKIMH, HanOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GyHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NepBOOOpa3Has, ONpeaeNEHHbII
UHTErpajl; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUNCIATH  NPOM3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUMN (YHKIMHA, HAXOAWUTh YpaBHEHME KacaTeJbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE HCIIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHUH,
HaXOJUTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs QYHKIHM;, CTPOUTh
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BaHMEM arapara MaTeMaTHYecKOoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKACHUS HAWIy4dlIero
pellieHusT B NPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

bu3HYecKuX 3a/1ayax; HAXOIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIHMPOBAHUA C

noMoIbI0 AU PepeHInanbHbIX YpaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK PyHKIMH, 0OpaTHAs (YHKIHS,
KOMITO3ULMS (DYyHKUMH, JTUHEeHHas (QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHAas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
Jgorapupmuueckas (yHKIHUW; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMNOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHsI MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHu: 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HH; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA M Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yIpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATh BBIPAKEHHUS, YPAaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAYKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEJIM C  HCHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apupMEeTHUecKoe, MeAUaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOpMallnIO, MPEICTAaBICHHYIO B Ta0IMIaX, Ha AMarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH; MPEACTABIATh
UHPOpPMALMI0 C [OMOIIBIO TabaMIl W  JAuarpaMM; HCCIElI0BaTh
CTaTUCTHUYECKUE IaHHbIE, B TOM YHCIIE C TIPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpa)UuecKu MUCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIBIO JUuarpamMm pacCCruBaHUA U JIMHENHOMN perpeccun

YMeHue ONnepUpoBaTh IOHATUAMH: CIyYaWHBIA OIBIT W CIlydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIYUCIISATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpaUUecKuX METOJI0B; IPUMEHSIThH
GOpMyIBI CIOKEHHSI U YMHOXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, (hopmyny bepHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYHMHA, pACIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHUEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyYallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN Il PEIICHUs 3a7ay;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OIEPHPOBATH TMOHITUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHCIO COUCTAHMHU,
YUCII0  TEPecTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh INOHATHUAMM: TO4YKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKPELIUBAIOLIUECS IPSMBIE, TAPAJLIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MEXAay IIPAMbIMHU,
Yroa MeEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY INPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI ITNUIAHUMCTPUH, YMCHHUC OILICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C TOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaThb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa94U
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YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajuienenunea, MNpu3Ma, NHpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHIAP, KOHYC, Imap, cdepa, miomanb chepsl, II0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, LWIHHIApPA, O0BEM KyOa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, TPU3MBbL, UWIUHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHycCa W IHIUHAPA,

napauiCibHbIE OCH HWJIXM OCHOBAaHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHMKa, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeIeHUs U3ydaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUUYECKUX (UTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPukanmuioo ¢Guryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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VYMeHue omnepupoBaTh TMOHSATHSIMH: JIBIDKGHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MoA00Us, MOA00HBIE GUTYPBI; yMEHUE
pacrmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TIPU
pelIeHUH 3a/ia4y; HaXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
oAb, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYECOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU; YMEHHE BBIUUCISITH T€OMETPUUYCCKUE BEITMYHUHBI
(MHA, Yroj, IUIOMIAJbh, OOBEM, IUIOMA/b TOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIC (OPMYIBI M METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
nUpaMUIbl, TPU3MBbI, KOHYCa, IWIMHApA, TUIoniaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — TIapaJUIeNIeNuIela, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,I[O6HBIX (1)I/Il“yp

12
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YMeHue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOp)II/IHaTHI:Jﬁ METOA

JJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JPpYTUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTO AJId pCIICHUA 3aJa4r; IOHUMaHHUC
SHAYUMOCTH MATEMATHKH B HW3Y4YCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHEC pacClloO3HaBaThb IPOABJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU



INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOW cTeneHH. J(eHCTBHS ¢ apupMeTUYECKUMHU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm umucna. [lecaTnyHble U HaTypalbHbIE JOrapupMbl
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu



Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl U1 MHUHUMYMBl GyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CreneHHass GYHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOONbIIero U HaUMEHBINEro 3HaueHUs (yHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI
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