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MMOACHUTEJIBHASA 3AIINCKA

['eometpust siBisieTcss OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHus, Tak Kak 00€CIIeYMBAET BO3MOXKHOCTh U3yUEHUS AUCITUTLINH
€CTECTBEHHO-HAYYHOW HAIpPaBJICHHOCTH M MPEIMETOB T'YMaHUTApHOTO IUKJIA.
[TockonbKy  JIOrMYeckoe  MbIlIUIeHHe,  (opmMupyemMoe TpU  HU3YyUYEHUU
O0Oy4YarOMIMMUCS TOHSATUIHBIX OCHOB I'€OMETPHUHU, IIPHU JI0KA3aTEIIbCTBE TEOPEM U
MOCTPOCHUU 1IEMOYKHU JIOTUUYECKUX YTBEPKICHUM MPU PEIICHUH FeOMETPUUYECKUX
3a/la4y, YMEHHME BBIJIBUTaTh W ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS MPU PEIICHUHU 33/1ad €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
bu3nyUecKkux 3aaay.

[lens ocBoeHUs1 mporpaMMbl yueOHoro Kypca «l'eomeTpus» Ha yriyoaéHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAJIbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YUYEHUM T€OMETPUH, KaK COCTABJSIONICH mpeaMeTHON obnactu «MaTtematuka u
nHpopMaThKa»  dYepe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus U
UCIIOJIb30BaHUsI OoJjiee TINyOOKHMX TEOMETPUYECKUX 3HAHUW U JCHCTBUH,
crenuUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEIIHOTO NpodhecCuOHATBHOTO
o0pa3zoBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MATEMATHKH.

[IpuopuTeTHRIMU 3a/ladaMu Kypca TE€OMETPpUU Ha YTIyOJIEHHOM YpOBHE,
PaACHIMPSAIONIMMH U YCUIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacuIMpeHue MpeICTaBICHUSI O TEOMETPUU KaK YaCTH MUPOBOM KYJbTYpPhI U
dbopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTrypax Kak o
BOKHEHIIMX MaTEMaTUYECKUX MOJIEIAX, IMO3BOJISIONIUMX OINKHCHIBAaTh W HU3Yy4yaThb
pa3HbI€ SIBJICHUS OKPY>KAIOILIEr0 MUPa, 3HAHUE MOHATUITHOTO ammapara o pa3aeiy
«CtepeoMeTpus» yueOHOT0 Kypca reOMETpHUU;

dbopMHupoBaHHEe  yMEHHUS  BJIAJE€Th  OCHOBHBIMM  TMOHSATUSMHU O
MPOCTPAHCTBEHHBIX (UTypaX M UX OCHOBHBIMU CBOMCTBAMH, 3HAHHUE TEOPEM,
dbopMysl U yMEHHE UX NPUMEHATb, YMEHUS JOKa3bIBaThb TEOPEMbI U HAXOAUTh
HECTaHJapTHHIE CTIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHUS paclio3HaBaTh HA YEPTEkKax, MOJEISIX U B pealbHOM
MUpE MHOTOTPaHHUKU M Tella BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHE
MO/IEIIH;

dbopMHpOBaHUE TOHUMAHUS BO3MOXXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHi, (OPMHUPOBAHWE TMOHUMAHUS POJIM AKCUOMATUKH TIPU
IIPOBEJICHUNU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAaMHU JOKa3aTeIbCTB W aJITOPUTMOB
pelieHus, YMEHUsI UX NPUMEHSATh, MPOBOAUTHL JIOKAa3aTEIbHbIE PACCYXKICHUS B
XO0JI€ PEIICHUS] CTEPEOMETPUUECKUX 3aa4 U 33]1a4 C MPAKTUUYECKUM COJIEPKAHUEM,
dbopMupoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  MPH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATHKH B MPOBEIACHUT
JIETYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE HMHTEIUIEKTYyalbHbIX M TBOPYECKHX
CrIOCOOHOCTEN 00yUaroIMXCsl, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIILCKUX
YMEHHM, KpUTUYHOCTH MBIILUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PyHKIIMOHATILHONH TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CUTYyalMsIX U MPU U3YUYEHUH JPYTUX
y4eOHBbIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSl PEaJbHBIX CHUTYallMi, HCCIIEIOBAHUS TOCTPOCHHBIX MOJICIIEH,
MHTEPIPETALUN TOTYYSHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp’KAaTEILHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpusi» B
10-11 xmaccax sBastorcs:  «lIpsMble W IUIOCKOCTU B MNPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BekToppl HW  KOOpIMHATBHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YTIyOJIEHHOM YpOBHE OOy4YeHHUS B
1011 xnaccax, OTHOCUTCSI KO BCEM COJIEpXATEIbHBIM JMHHUAM Y4EOHOIro Kypca, a
dbopMHpoBaHUE  JIOTMUECKMX YMEHHMI  pacmpenensieTcss He  TOJIbKO IO
coJiep>KaTesIbHbIM JIMHUSM, HO U 10 rojgam oOydenus. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEEC TMPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOil paboueit
MPOrpPaMMBbI, paclpeleEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOMPOCaM O0ydaroIuecs
oOpalaJuch  HEOJHOKpPaTHO. JTO TMO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU MOHSATHUSIMU U HaBBIKAMHU MOCIIEI0OBATEIBHO U MOCTYIATENIbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00Yy4aIOUUXCs, pACIIUPSSL U YIIIyOJIss
e€, o0pasys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexoa kK U3yYEHHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE MTO3BOJISIET:

co3garb ycnoBus s guddepeHnuanuu  00ydeHHUs, TMOCTPOCHHUS
WHJMBUAYAJIbHBIX 00pa30BaTENbHBIX MPOrpamMMm, oOOecneyuTh YriayOJnEéHHOe
U3y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIeH yueOHoro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIUXCA K MPOAOKEHUIO H3YYEHUSI MATEMaTHUKH C
y4€ToM BbIOOpa Oyaymied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «l'eomerpusi» Ha yriayOJnEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kitacce — 102 ygaca (3 yaca B Heaento), B 11 kinacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKXAHME OBYUYEHUSA
10 KJTACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anMHOE pacnosioKeHue IMpsMBIX B IPOCTPAHCTBE: IIE€pECEeKaroluecs,
napajuielbHble W CKpelluBarommecs npsMbsle. lIpu3Haku CKpemuBarommxcs
npsAMbIX. [lapamnenbHOCTh IPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NapalIe/IbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIETBHOCTD IIPAMON
U 1uiockoctu. IlapanienbHoe W LIEHTpallbHOE MPOEKTUPOBAHUE, H300paKeHHe
¢uryp. OcCHOBHbIE CBONCTBa MapajJIeNIbHOIO NpoeKTUpoBaHus. M3o00paxkeHue
¢Guryp B napajuieJbHOM MPOEKIUHU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YIOJl
MEXAy NPSMBIMH B IPOCTPAHCTBE. [lapayienbHOCTh IUIOCKOCTEN: NapaljiesbHbIE
IIJIOCKOCTH, CBOMCTBA IapaJlIeIbHBIX IIJIOCKOCTEMN. [Ipocreimmue
IPOCTPAHCTBEHHbIE (QUIYphl HaA IUIOCKOCTU: TETpasp, NapajUiesenunen,
MMOCTPOCHUE CEUYCHUU.

[lepneHAMKYJISIPHOCTD NPSIMOM U IIJIOCKOCTH: NEPIEHAUKYIISIPHBIC IIPSIMBIEC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJJIEIBHBIE W MEPHECHAMKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoroHansHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM 10  IJIOCKOCTH,  HOpoeKuus  (QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  ITUIOCKOCTEM: TMPU3HAK  IEPHEHIUKYJSIPHOCTH  JIBYX
II0CKOCTEN. Teopema o TpEX MepHeHIUKyIsIpax.

VYribl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JABYI'PAHHBIN
yIOJl, JUHEWHBIA YIOJI ABYTPAHHOTO yriyla. TpEXIpaHHBIM U MHOTOI'PAHHBIC YTJIBI.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX H
JBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUJIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKu

Buzasl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosnpHas
npusMa, psimMasi 1 HakJIOHHasl MPU3Mbl, OOKOBasl U TOJHAsl TIOBEPXHOCTh IIPU3MBI.
[lTapannenenunen, OpsAMOYTOJBHBIM  IMApAJUIENENUIIE] W  €ro  CBOWCTBA.
Kparyailiune nyTM Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yroinpHas mnOHpaMunaa,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep U OOKOBBIX TIpaHei
paBUIbHOW mUpaMubl. IIpaBuiibHBIE MHOIOTPaHHUKH: NPAaBWIIbHAsS NpU3Ma U



NpaBWibHAs MNUpPaMKA, MPaBUIbHAS TPEYroJibHAs MUpaMHIa W TPaBUIIbHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOACKAdIPp U UKOCADIP.

BblunciieHne 31€eMEHTOB MHOTOTPAHHUKOB: péEOpa, JuaroHaiu, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH M TMOJHOM TMOBEPXHOCTH MPSIMON MPU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM TPHU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABWIBHOM MHUPaMUIBL,
TeopeMa O IUIOLIAAN YCEYEHHON TMPAMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHThl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
NnapajuieJenunea, CUMMETPUS NPABWIbHBIX IPHU3M, CHMMETPHUS MPaBUIBHOU
MAPAMHUIBI.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[IoHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANpPAaBJIEHHBIE W IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbBKHUX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucino. CBOMCTBA CIOXKEHHSI BEKTOPOB. CBOMCTBAa YMHOKEHHUSI BEKTOpA Ha YHCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHL. [IpH3HAK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOPAMHATAMHM BEKTOPA U
KOOpAMHATAMHU TOYEK. YTOJI MeEkKIy Bekropamu. CKalipHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KVIACC

Tesia Bpalenus

[lonatus: UUIMHAPUYECKAs TMOBEPXHOCTh, KOHWUYECKash TMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue ToBepxHOCTeW. Tema BpameHus:
HWINHAP, KOHYC, YCEYEHHBIH KOHYC, cdepa, map. BzaumHoe pacronoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHUs] Ha TJIOCKOCTU. Pa3BépTka nmiuHapa u konyca. CummeTpusi cepsl 1
niapa.

O0béM. OcHOBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NpSIMOYTOJILHOTO Tapajuienenunena u ciueAactBus u3 He€. OObEM mpsMol u
HAKJIOHHOW MPU3MBI, [IJIUHJpA, TUPpaMHUIbl U KoHyca. O0BEM 11apa U MapoBOTO
CErMeHTa.

KomOunanuu Ten BpalieHus U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
MWINHAP, ONHCaHHas okojo mwinHapa. Ilepecedenue cdepsl u 1mmIapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOTpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHWK WM TEJO
BpaICHUS.

[Tnomans MOBEPXHOCTH LWIMHAPA, KOHYyca, MIOMaAb chepbl U e€ yacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH MOBEPXHOCTEH
nonoOHbIx Quryp. IlpeobOpaszoBanue momobusi, TomoTeTusi. PemeHue 3amau Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAllleHUs: CEYEHUS [UINHIpA
(mapamienbHO YW TEPHEHAMKYJSIPHO OCH), CEYeHHUs KOHyca (MapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEYEHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUM: METOJ CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI TIEpeHOCa
CEKYIIEH IIIOCKOCTH.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauuu Haja BeKTopamu. BekropHoe
yMHOXeHHUE BeKTOpoB. CBOWMCTBa BEKTOPHOIO YyMHOXeHHUA. [IpsMoyrosibHas
cucrteMa KoopauHat B mpoctpancTBe. Koopaunatel Bektopa. PaznoxkeHue Bektopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJI TPH PEIICHHUH Te€OMETPUUYECKHUX
3a/1au.

J{BHKEeHUs B IPOCTPAHCTBE

JBrxenus npocrpanHcTBa. OTtoOpakenus. [IBuKeHUsT U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBIWKEHUN. Buapl JBMKEHUN: TapaUieNbHBIA IEPEHOC,
LEHTpajdbHasl CUMMETPHs, 3€pKalbHas CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxkaanckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMeHHue
B3aHMOJICMCTBOBATh C COUMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KAaHCKON HMIEHTUYHOCTU, YBKEHHS K
MPOIJIOMY M HACTOSIIIEMY POCCUICKOW MAaTEMAaTHUKH, HEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JPYrUX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO TMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHCHUEM JIOCTH)KCHUWA HAyKH W JICSATEIBHOCTHIO YYEHOTO, OCO3HAHHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs ASCTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, PacCyXKIEHUH, BOCTIPUUMYHUBOCTH
K MAaT€MaTUYECKHUM acCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

S) puzuyeckoe BOCIUTAHHE:

cOPMHPOBAHHOCTh yMEHUSI TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MHUTAHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTIIbIXa, PEeTyispHas (u3ndecKasi akTHBHOCTb), (PU3NYECKOE COBEPIIICHCTBOBAHUE
IIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATEIBHOCTBIO;

6) TpynoBoe BocniuTaHme:

FOTOBHOCTh K TPYAYy, OCO3HAHHME LIEHHOCTH TPYAOJIIOOUS, HHTEPEC K
paznuyHbiM  chepaMm  TIPOPECCHOHATIBHOW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHBIC IUIAHBI,
TOTOBHOCTh U CIHOCOOHOCTH K  MaTreMaTHMYecKoMy  OOpa3oBaHUI0O U



caM000pa30BaHUI0 HA TMPOTSDKCHWH BCEW JKHU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MAaTEMAaTUYECKOM HAIPaBICHHOCTH;

7) 3K0JI0OrHYeCcKOe BOCITUTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKONW  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpepl, 0CO3HaHUE II100aIbHOTO XapaKTepa SKOJIOTHYSCKUX TPoOIeM, OpUeHTAIUS
Ha MPUMEHEHHWE MaTeMaTHYECKUX 3HAHWUW [Jid pelIeHus 3aj7ad B 00JacTu
OKpYXaroliel Cpejpl, IJIAHUPOBAHHE TOCTYNKOB M OIEHKH HX BO3MOXKHBIX
MOCJICACTBUMN JIJIS1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TIOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak cdepbl 4YeToBEeYeCKOW esATeTbHOCTH, JTaroB €&
Pa3BUTHA M 3HAYUMOCTH JUIsl DPA3BUTHS LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MATeMaTU4YeCKOM KyJIbTypOll KakK CpEJICTBOM IO3HAHHS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYI0 U HCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble Jilornueckue JeiicTBUA:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC IMPU3HAKA MATEMaTHYECKHX
OOBEKTOB, TIOHATHM, OTHOIICHWUH MEXIy MOHATHSAMH, (POpMyIUpOBaThH
onpeieNIeHUs] MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs1 000OIIEHUS M CPABHEHMUSI, KPUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (HOpMyIMpoBaTh U  TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIIOBHBIC;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3H U TPOTUBOPEUHS
B ¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKJICHHAX, IPeaJiaraTb KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

JIeNIaTh BBIBOABI C WCHOJIb30BAHWEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUYECHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUMN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTpAUBaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BEIOWpATh CMOCcO0 pemeHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUWS, BBIOMpaTh Hambojee TMOAXOMAIUA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ncciaeaoBareabCKHe AeiCTBUA:



WCIIOJIB30BAaTh BOIMPOCHI KaK WCCIIEIOBATEIHLCKUA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MPoOIieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3HIINIO, MHEHUE;

POBOJIUTH CAMOCTOSITEIPHO CIUTAHUPOBAHHBIN IKCHEPUMEHT, MUCCIIEOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TTPOIIECCAMH,

CaMOCTOATENHLHO (POPMYITHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTaMm
NPOBEIEHHOTO  HAOJIIOJICHMs, UCCIIEIOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

IPOrHO3UPOBATh BO3MOXHOE pAa3BUTHE IIPOLIECcCa, a TaKXKE BBIIBUTATDH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundpopmaumeii:

BBISIBIIATH ACHUIINTHEI HHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOMPOC U ISl PEIICHUS 3a]1a4H;

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

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (QopMmax,
WJUTIOCTPUPOBATh TpaUyuecKy;

OIICHUBATh HaAEKHOCTD uH(bopMaIuu 1o CaMOCTOSITENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oomenne:

BOCIPUHUMATh U (HOPMYIHPOBATH CYKIACHHUSI B COOTBETCTBUU C YCIOBUSMU U
HeNsIMH  OOILIEHUS, SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yIbTaT;

B X0/ 00CYXJIeHUs 3aJaBaTb BOIPOCHI MO CYIIECTBY 00CYX/IaeMOIl TEMBI,
npoOJieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAIEJICHHbIE Ha IIOMCK
pELIEHUs, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYTMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IIPEACTABIATh PE3YIbTAThl PEUICHUS 3aa4di, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSATENBHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPHUN.

PeryasiTuBHbIE YHHBepcaJbHbIe YYeOHbIe 1eliCTBHUA
Camoopranusanus:



COCTAaBJIATH IIJIaH, aJITOPUTM PEIIECHHUS 33J1a4¥, BRIOUPATh CIIOCO0 PEIICHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOU MH(OpMaIUu.

CaMOKOHTPOJIb, DMOLMOHAJIBHBII HHTEJJICKT:

BIAJCTh HABBIKAMH  TO3HABATENLHON  pedJeKcHuH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoLecca MU pe3ybTaTa pPeleHUs
MaTeMaTHYEeCKOM 3aJ1auH;

NpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATH PUYUHBI
JOCTHXKEHUSI WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITEJILHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mMpU pEHIeHUH YYeOHBIX 3a7ad, MNPUHUMATh 1€Jdb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThI, pacrpeacisiarh
BUJIbI paboOT, JIOrOBapUBATHCS, OOCYX AAaThb IMPOLIECC W Pe3yJbTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNNOBBIX Gopmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W HWHBIE), BBINOJHATh CBOIO 4YacTh palbOTBl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJIEHAMU KOMAaH[bl, OIICHUBATh
KAauecTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUSI.

ITPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kinacca o0yyaroniniicss Hay4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMM MOHSATHSAMH CTEPEOMETPUM IPU
pEelIEeHNH 3a7a4 U IPOBEJICHUN MAaTEMaTHYECKUX PACCYKACHUM;

e TNPUMEHATH AKCHOMBI CTEPEOMETPUMU U CIEACTBUSA U3 HUX IPHU PEIICHUHU
Tr€OMETPUYECKUX 3a/1a4;

e KJAacCU(UIUPOBATh B3aUMHOE PACIIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B IIPOCTPAHCTBE, IIPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TMOHATUSAMHU, CBSI3aHHBIMU C yrjamMud B
IIPOCTPAHCTBE: MEXAY IPSAMBIMM B IIPOCTPAHCTBE, MEXKAY MNPSIMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH OHATUSAMH, CBA3AHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJIHO pacro3HaBaTb OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (IIpU3Ma,
nupamMua, NpSMOYTOIBHBIN Mapaienenumne, Kyo);

e KJIacCCU(PUIUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHMS IS
KJ1accu(UKaIuu;

e CBOOOJIHO ONEPUPOBATH  MOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOT'OTPAHHUKOB IJIOCKOCTHIO;

e BBINOJIHSTH napasuiesibHOeE, LEHTPaJIbHOE U OpPTOTrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA TUIOCKOCTH, BBIMOIHATH MU300paxeHus: Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMHU, BBIMOJIHSIThH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLMIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
MUpaMKJIa), FTEOMETPUUECKUX TEJ C TPUMEHEeHHEM (HOpMYII;

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

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

e BBINOJIHATH ACHUCTBUS HaJ BEKTOPAMU;

e pelaTh 3aJayd Ha JI0KA3aTE€IbCTBO MATEMaTHYECKUX OTHOIICHUH U
HaXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSSI U3BECTHBIE METOMbI
IpU PEIICHUH MAaTeMaTUYECKHUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKHUX 3a]1a4;

e U3BJEKaTh, MPeoOpPa3OBBHIBATH M HHTEPIPETUPOBATH HHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, IMPEJCTABICHHYIO Ha
YepTekax U pUCYyHKaXx;

e TMPUMEHATH IMOJYYECHHbIE 3HAHUS HA TMPAKTUKE: CpaBHUBaTh U
aHAJM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh U3yYEHHBIC MOHSATUS B
mpollecce TOMCKA  pelIeHUsT MaTeMaTU4ecKu  CPOpMyITHpPOBAHHON
npo0JieMbl, MOJETUPOBATh pealbHbIE CUTyallMd Ha SA3BIKE T€OMETPHH,
UCCJIEeI0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM W TEOpeM, ammapara aiareOpbl, pemarbh MPaKTUUYECKUE 3a/1auu,
CBSI3aHHbBIE C HAX0XKJAECHUEM I€OMETPUUYECKUX BEJIUYHH;

e HMETh MPEJCTaBIECHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUS TEXHOJOTHH.

K koniy 11 kiacca o0yyaromuiics Hay4uTCs:



CBOOOJHO ONEPUPOBATH IOHSATUSAMM, CBSI3aHHBIMU C LWJIMHJIPUYECKO,
KOHUYECKOW U cepuueckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTy4YEHHS;

ONEepUpPOBaTh MOHATUIMHU, CBSI3aHHBIMHU C TEJIAMH BPAUICHUS: [IUIMHIPOM,
KOHYCOM, c(pepoii u mapowm;

pacmo3HaBaTh Teia BpamieHus (MWIMHAP, KOHYC, cdepa W 1map) u
OOBSICHATH CTIOCOOBI MOTYYESHUS TEJ BPaICHHS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIOJI0KEHUE CPEPhI U MIOCKOCTH;
BBIUMCIISATh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPaHHUKOB U TEJ BpalleHMUS,
O00OBEMBI U IUIOMIAM MOBEPXHOCTEH MHOTIOIPAHHUKOB M TEJ BpallCHMS,
reOMETPUYECKUX TEJ C IPUMEHEHHEM (HopmyT;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy U
ONMMCAHHBIA OKOJO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalICHUS;

BBIUUCIISATH COOTHOLICHUS MEX/Ty IUIOIMIAIIMU [TOBEPXHOCTEN U 00bEMaMu
I10JIOOHBIX TENT;

n300pakaTh u3ydaemble (UTYpbI, BBIIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TeJl BpalllCHUS;

U3BJIEKATh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH OIEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemiaTh reOMeTPUYECKHE 3a/1a4d Ha BBIYMCICHUE YIJIOB MEXKIY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUNA OT TOYKM 10 IUIOCKOCTH, B
L[EJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHHH;
cBOOOIHO ONEpUPOBATh MOHATHUSAMHU, CBSI3aHHBIMU C JBHKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA IBUKEHNN;

BBITIOJIHATh M300pa)K€HUsT MHOTOTPAaHHUKOB M TEJl BpalleHUs IMpHU
napajyieIbHOM — TEPEHOCE, IEHTPAIbHOW CHUMMETPHUH, 3€pPKaIbHOU
CUMMETPHH, PU TOBOPOTE BOKPYT MPSIMOiL, mpeoOpazoBanus moao0us;
CTPOUTbH CEYEHHs MHOTOTPAHHUKOB U TE€J BPAIICHUS: CEYEHUs LIMJIMHIpa
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIIUHY ), CEUCHHUS 1Iapa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUYEHUW: METOJ CJEIO0B, METO[
BHYTPEHHETO POEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSATh TeOMEeTpuueckre (akThl ISl PEIICHHUsS] CTEPEOMETPUUYECCKUX
3a7a4, MPEANOJIAralolluX HECKOJBKO IIaroB pELICHUs, €CJIU YCIIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (popmMme;

pelarh 3ajJadyd Ha JOKa3aTelbCTBO MATEMAaTHYECKMX OTHOLICHUH U
HAXO0XKJAECHUE TEOMETPUUECKUX BEIIMYMH;

NPUMEHATH NPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATH  IIOJYyYEHHBbIC  3HAHUSA Ha  IPAaKTUKE:  CPaBHUBATH,
AHAIIM3UPOBAThH U OLICHUBATH PEAJbHBIE CUTYALIUU, IPUMEHITh U3YYECHHBIE
MOHSATHUSA, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA PELICHUS
MareMaThuyecku  cHOpMyIUpPOBAaHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peallbHbIE CHUTyallMd Ha S3bIKE T'€OMETPUHU, HCCIEN0BATh IOCTPOCHHBIE
MOJIEJM C HCIOJb30BAHUEM T'E€OMETPUUYECKUX TIOHATUM U TEOPEM,
amnmapara anreOpbl, pemaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAXO0KJACHUEM I'€OMETPUYECKUX BEIIUUNH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX AdTalax pPa3BUTHUS TEOMETPUHM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUS TEXHOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpamMmMbl Bcero Koutpoapupie  Mpaxruyeckue oOpa3oBaTeJibHbIE
padoThbI padoThI pecypes:

Bgenenue B crepeoMeTprio 23 1

B3aumHoe pacnonoxeHue NpsiMbIx B 6 1

IIPOCTPAHCTBE

[TapamienbHOCT IPSIMBIX U IJIOCKOCTEH B 3

IIPOCTPAHCTBE

[lepneHAuKyISIPHOCTD NPSAMBIX U )5

IUIOCKOCTEN B IPOCTPAHCTBE

VYTIuIbl U pacCTOSHUA 16 1

MHororpaHHUKu 7 1

Bexkropsl B IpocTpaHCcTBE 12

HOBTOPGHI/IC, 0000111eHIe U CHCTEMaTH3AIUS 5 )

3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0




11 KJIACC

KonuuyectBo yacos DJIeKTPOHHbIE

No 11/ HauMeHoBaHue pa3/iesioB U TeM Komrponseie  Tpaxrmseckue (uudpossbie)

NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE

padoThbI padoThI pecypes:

AHanuThyeckas reoMeTpus 15 1

[ToBTOpeHwue, 06061].ICHIE€ u s |

cUCTeMaTU3alus 3HaHUH

O0BEM MHOTOTpaHHHKA 17 1

Tena BpaieHus 24 1

[Tnomaan moBEpXHOCTU U OOBEMBI 9 |

KpPYTJIbIX TE

JBrxeHus 5 1

[ToBTOpeHwme, 06061ueHPVIe " 17 )

cUCTEeMaTu3alus 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0






HOYPOUYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne

T
i eMa ypoka

KoauuyecTBo 4acoB

Bcero

KonTtpoJbHbIe
padoThI

IIpakTH4eckune
padoThI

Jara
U3y4eHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbI€ TIpaBUJIa U300paKEHUS Ha
PHUCYHKE IIJIOCKOCTH, NTapaJlIeIbHbIX
IPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHATHS CTEPEOMETPHH: TOUYKA, TPSIMas,
IUIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIC
npaBuiia U300pAKCHUS Ha PUCYHKE
IIJIOCKOCTH, HapaHHeJIBHLIX HpHMBIX
(OTpe3KOB), CepeIMHbI OTpE3Ka
[ToHsTHS: TEpeceKaronrecs IIOCKOCTH,
HIEpECEKArOIIUECS MPsAMast U IIOCKOCTh;
HOJTYIIPOCTPAHCTBO

[onsaTus: mepeceKkaromumecs MmIOCKOCTH,
NIepECEeKAIOIINECs MPsMast U TNIOCKOCTb;
TOJTYTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHuKH, U300pakeHue
HPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0ObEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE



10

CIICACTBUA U3 HUX

AKCHOMBI CTCPCOMETPHHU U IICPBLIC
CJIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cienctBus u3 HUX. CriocoOwl 3a1aHus
MPSMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.
O06o03Ha4YeHUs IPSAMBIX U MJIOCKOCTEH

N306paxkenune ceuenunii nupamubl, Kyda u
HPU3MBI, KOTOPBIE IIPOXOIAT Yepes Ux
pébpa. M3o0pakeHne niepecedeHus
MOJTYYEHHBIX MJIOCKOCTEH. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HbIMU LIBETAMU

11

N3o06pakenune ceueHnit mupaMusl, Kyoa u
NPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pE€opa. M3o0pakeHue nmepeceueHus
MOJTYYEHHBIX IJIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [[BETAMH

12

13

14

N3o06paxeHue cedeHnil nmupamuibl, Kyoa u
HPU3MBI, KOTOPBIE IIPOXOLAT Yepes3 Ux
pé6pa. N3o0paxeHue nepecedeHms
MOJTyYEHHBIX IIIOCKOCTe!. PackpamvBanue
MOCTPOEHHBIX CEYEHUN Pa3HbIMU [[BETAMU

N3o06paxenune ceuenunii nupamuibl, Kyda u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 UxX
pé6pa. N3o0paxeHue nepecedeHms
HOJYYEeHHBIX IJIOCKOCTeH. PackpammBanue
MOCTPOCHHBIX CEYCHHUI Pa3HbIMH L[BETAMH

Merton ciaenoB [uisi HOCTPOCHUS CEUCHMI




15

16

17

18

Merton cieoB Ui HOCTPOCHUS CEUEHUI.
CBolicTBa niepece4eHmil MpsIMbIX U
IJIOCKOCTEN

Mertoa cieoB Ui HOCTPOCHUS CEUEHUIN.
CBolicTBa niepece4eHU MPSIMBIX U
IIJIOCKOCTEH

[TocTpoenue ceuenuii B mupamuse, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTE)KEH U 3aIIUCh 11aroB
IIOCTPOEHUs

[TocTpoenue ceuenuii B mupamuse, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHUs

19

20

21

22

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YePTEIKEH U 3aIUCh [1aroB
MOCTPOCHUS

[TocTpoeHue cevueHwuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpTEXKEU U 3alHCh 111aroB
MOCTPOEHUS

[ToBTOpenue nmnanumerpun: Teopema o
MPOMOPIMOHATIBHBIX oTpe3kax. [logobue
TPEYTOJILHUKOB

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B cCUCHUIX Ha
BBIHOCHBIX 4epTexax. Mctopust pa3Butus
TJIAHUMETPHUH B CTEPEOMETPUH



23

24

25

26

27

28

29

30

Kourponpnaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHoe pacnonoxeHue npsMbIX B
npocTtpaHcTBe. CKpemmBarommecs
npsimble. [Ipru3Haky ckpeluBarommxcs
npsimbIx. [lapanenbHble npsMele B
IIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH NIPSIMOM NapaJljieIbHON
JAHHOM MPSAMOM, MIPOXOAAIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsaMoil. JleMMa o nepecedeHnn
MapaJIEIbHBIX MPSAMBIX INIOCKOCTBIO

[TapamnensHOCTB Tpex npsiMbIX. TeopeMa o
TpEX MapajuIeIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIINXCA MPSAMBIX

[TapamnenpHOE NPOEKTUPOBAHHUE.
OcHoOBHbIE CBOMCTBA MTAPAJIEIBHOTO
npoeKTHpoBaHus. M300paxkeHne pa3HbIX
¢Guryp B nmapajiebHON MPOESKITNN

[lenTpanbHas npoekus. YToi ¢
COHANpPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIy MPSMbIMU

3amaun Ha T0Ka3aTeJILCTBO U
HCCJIEIOBAHNE, CBSI3AHHBIE C
PacIoJIOKEHUEM NIPSIMBIX B IPOCTPAHCTBE
[TonsATHSA: MapaIETbHOCTh IPSIMON U

IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajuIeIbHOCTH MPSIMON U TIIOCKOCTH.



31

32

33

CBolicTBa napauieIbHOCTU IPAMON U
IUIOCKOCTH

['eomeTpryeckue 3aa4n Ha BBIYMCIICHUE U
JI0Ka3aTeNIbCTBO, CBSA3aHHBIC C
NapaJUIEIbHOCTBIO IIPSMBIX U IIJIOCKOCTEHN
B IIPOCTPAHCTBE

[TocTpoenne cedenus, IPOXOIAIIErO Yepes
JAHHYIO MIPSMYIO Ha YEPTEkKE U
napajuleibHOTO Jpyrou npsamoi. Pacuér
OTHOILIEHUN

[TapannensHas MPOEKIUs, TPUMEHEHNE
JUTSI TIOCTPOCHHMSI CeUeHUH Ky0a 1
napasuienenunena. CBolcTa
napajuiejaenuneaa u npus3mbl

34

[Tapannensubie miockocTy. [Ipuznaku
NapauIeIbHOCTU JABYX IIOCKOCTEH

35

Teopema 0 nmapamieIbHOCTH U
CINHCTBECHHOCTH IIJIOCKOCTH, HpOXO}IHIII@fI
yepe3 TOUKY, HE MPUHAAIEKALLYIO0 TaHHON
IUIOCKOCTH U CJIEJICTBUA U3 Heé

36

37

CBolicTBa napajuieabHbIX MIOCKOCTEN: O
NapaiCJIbHOCTH MPAMBIX IEPCCCUCHUA
[IpH [IEPECEUECHUHN IBYX ITapaJlIEIbHBIX
MJIOCKOCTEH TpeTheit

CpoiicTBa napanenbHbIX MJI0CKOCTEN: 00
OTpe3Kax NapajuieIbHbIX NPSMBIX,
3aKJIIOUYEHHBIX MEX/y MapajieIbHbIMU
IUIOCKOCTSIMU; O NEPECEUEHNUN TPSAMOM C
JBYMSI MapajIeIbHBIMU TJIOCKOCTSIMU



38

39

40

41

42

43

44

45

46

47

48

[ToBTopenue: Teopema [lugaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuleenune1a

Brruncnenue IiaMH OTPE3KOB B KyOe 1
IIPSIMOYTOJIBHOM IapajuieIenuIese

[leprieHAUKYIAPHOCTH NPAMOU U
iockocTy. [Ipusnak
NEPIEHAUKYJSIPHOCTHU IIPSIMON U
IUIOCKOCTH

[leprieHAMKYASPHOCTH NPAMOUN 1
mockocty. [Ipusnak
NEPIEHINKYJIIPHOCTU IPSIMON U
IUIOCKOCTH

Teopema o Cyl1eCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, MPOXOAAIICH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHON K IMJIOCKOCTH
[110cKOCTH U NTepHEeHIUKYISIPHbIE UM
IMPAMBIC B MHOT'OI'PpaHHUKAX

[I;mockoCTH M EPIIEHIUKYJIISIPHBIE UM
IpsIMbIE B MHOTOI'PaHHHKAX
[IeprieHUKyIsp U HAKIIOHHAS.
ITocTpoeHue nepneHUKyIspa U3 TOYKU HA
IPSIMYIO

[leprienAUKYISp U HAKJIOHHAsL.




[TocTpoeHue nepneHUKyIspa U3 TOYKU HA
IPSMYIO

Teopema o Tpéx nmepneHAUKyIIpax

49
(mpsimast u oOpaTHast)

50 Teopema o Tp€X nepHneHANKYIISIpax
(mpsimast 1 0OpaTHas)

51 Yrois MexXay CKpeIUBarOIUMUCS
IPSIMBIMU
[Touck neprneHauKyIIpHBIX NPSMBIX C

52 MOMOILBIO EPIEHIUKYJISIPHBIX
IIJIOCKOCTEH

53 OpTOroHaibHOE MPOEKTUPOBAHUE
[Toctpoenue ceuenuii kyba, Npu3Msl,

54 IIPaBUJIbHOM MUPAMUJIBI C TIOMOIIBIO
OPTOTrOHAJIBLHOM MTPOEKIINHU
[TocTpoenue ceuenuii kyoa, NpU3MBlI,

55 IIPaBUILHOM MUPAMUIBI C IIOMOIIBIO
OpPTOTrOHAJILHOM MPOEKIINH
CuMmMeTpusi B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IIockocTu. Ilinockoctn
CUMMETpUI B MHOTOTpaHHHUKaX

57 [Ipu3HaK NepHeHINKYIJISIPHOCTH IPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

53 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PAacCTOSIHUAM OT TOYKH [0 IJIOCKOCTH

59 IIpaBunbHbIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU A0 INIOCKOCTH

60 CriocoObl OIyCTHTb MEPIIEHAUKYIISPHI:
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62

63

64

65

66

67

68

69

70

CUMMETpHUS, CABUT TOYKHU I10
HapaJuIeIbHON NMPSAMON

Casur o HenapasuieJIbHON IPSIMOH,
M3MEHEHUE PACCTOSHUM

Kontponbhas padota "B3aumnoe
pacmoJIOkKEHNUE MPSIMBIX U TNIOCKOCTEN B
npocTpaHcTBe"

[ToBTOpEHME: yroa Mexay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBHOM TPEYTOJIbHHUKE, TEOpPEMA
KOCHHYCOB

[ToBTOpEHME: yroy MexIy
CKPEIMBAIOIIUMUCS IPSIMBIMU B
MPOCTPAHCTBE

I'eomeTpuueckre METObI BHIYUCICHUS
yrijla MeXIy NPsIMbIMUA B MHOTOTPaHHUKAX
JByrpanubiii yrojl. CBONCTBO JTMHEHHBIX
YIJIOB ABYTPAHHOTO yria

[lepnennukynspHeie niaockoctu. CBoiicTBa

B3aUMHO MEPIECHINKYJISIPHBIX MIIIOCKOCTEN

[Ipu3Hak nepneHAuKyISIpPHOCTH
IJIOCKOCTEH; TeOpeMa O MPSMOK
MEPECECUCHHS ABYX IUIOCKOCTEN
NEPHEHANKYISIPHBIX TPEThEN IITIOCKOCTH

[IpsimoyrosbpHbIN Napauieaenunes; Kyo;
U3MEPEHHUs], CBOUCTBA NPAMOYTOJIBHOTO
napajulesenuIe1a

TeopeMa 0 JuaroHaJii npsmMoyroJibHOT'O
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72

73

74

75

76

77

78

79

80

Mnapaejicnmincaa u CJICaACTBUC U3 Hee

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKJIAJIHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PpacCioJIOKEHUEM NIPAMBIX U IINIOCKOCTH

[ToBTOpEHME: CKPEIIMBAIOIINECS TIPSMEIE,
napaieIbHbIe TNIOCKOCTH B CTAaHAAPTHBIX
MHOTOTpaHHHUKaX

[Tapa nmapaynenbHbIX II0CKOCTEHN Ha
CKPENTUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOIIUMUCS TIPSIMBIMU B
MPOCTBIX CUTYyAIHSIX

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT NPSIMOU J0 INIOCKOCTH

Beluucnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMHU C
IIOMOLLBIO TIEPIICHIUKYJIIPHON INIOCKOCTH

TpéxrpaHHblil yroJy, HEpaBEHCTBA JJIst
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOpPEMBbI KOCHHYCOB U CUHYCOB JIJIs
TPEXTPAaHHOTO yIJia

DJIeMEHTHI ChEPUIECKON TeOMETPHH:
reoJIe3nYecKue JINHUU Ha 3emiie
KonTponbhast padota "Yriibl u
paccrosiHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro dJIEMEHTHI"

[Tupamuaa. Bunel nupamua. [IpaBunbsHas
nupaMuaa




[Tpusma. IpsimMast 1 HaKJIOHHASI TPU3MBI.

81 1
[IpaBuiibHas npu3ma

22 [Ipamoit napauienenunes, |
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo

23 Brinykible MHOrOrpaHHukH. Teopema !
Ditnepa
Beinykiibie MHOrorpanHuku. Teopema

84 Oitnepa. [IpaBuiibHBIC U TIOJTYTPABUIIBHBIC 1
MHOTOT'PaHHHUKHU

85 KoHTtponbHas pabora "MHororpaHHuKu" 1

26 [TonsiTue BeKTOpa Ha IVIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HocTh BEKTOpPOB 1

89 [TpaBuso nmapanmnenenurnena 1

90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1
Pasnoxxenue Bekropa 1o 0azucy Tpéx

91 BEKTOPOB, HE JIeKAITUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHoe Mpou3BEICHNE 1

93 Brruncnenue yria Mexy BEeKTOpaMu B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1

95 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1

96 [Ipocreiimne 3a1auu ¢ BEKTOpaMu 1

97 [Ipocreitume 3aga4n ¢ BEKTOpaMHU 1

98 O060011IeHNE U CUCTEMATU3aLMs 3HAHUI 1



99 O0o01IeHre U cucTeMaTu3alus 3HaHu | 1
100 HroroBasi KOHTpoJIbHAs paboTa 1
101 Wroroas KoHTpOsbHAsA paboTa 1
102 O00011eHrEe U cUCTEMAaTU3ALUS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KonuuyectBo yacos DJIEeKTPOHHbBIE
HMara undposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero H3y4eHus: 00pa3oBaTeJIbHbIC
padoThl padoThbI
pecypcsl
| [ToBTOpenue Temsl "KoopauHats! BekTopa |
Ha MJIOCKOCTH U B TPOCTpaHCTBE"
) [ToBTOpenue tems! "CxkansgpHoe ]
IIPOU3BEJIEHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Borunciaenue yria |
MEXJly BEKTOpaMH B IPOCTpaHCcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE IPSIMOH, |
MPOXOJIAIIEH uepe3 B TOUKH"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, |
YpaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE |
IpOrpaMMHUPOBAHNE
9 JIuneliHble HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHUE
10 AHaIUTUYECKHE METObI pacuéra yria 1
MEXly NPSIMBIMM B MHOTOI'PaHHUKAX
1 AHanUTHYECKNE METOBI pacuéTa yria |
MEXly TNIOCKOCTSIMA B MHOTOTpaHHHUKaX
12 dopMya pacCTOSHUS OT TOYKH 10 1



IIJIOCKOCTHU B KOOpAWHATAX

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH A0

13
TJIOCKOCTH B KyOe

14 Haxoxzaenue paccTossHUi OT TOUKHU 10
IUIOCKOCTH B NMPaBUIBLHON MTUPaMUIE

15 KontposbHas paboTa "AHamuTHdecKas
reoMerpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHAApTHBIE
MHOTOI'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/ CJIE/I0B
CeueHnss MHOTOIPaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, NIEPECEUEHUS PSAMBIX U
IIJIOCKOCTEH

19 [TapannenbHbie MPSIMbIE U TUIOCKOCTH:
napasuleIbHbIE CEUECHHUS

20 [TapannenbHble NpsIMBIE U TUIOCKOCTH:
pacu€T OTHOLIECHUI
[TapannenbHble NpsIMBIE U TUIOCKOCTH:

21 YIJIBI MEXKY CKPELIUBAIOIIUMHUCS
PSIMBIMU
[lepnieniuKyIsIpHBIE IPSIMBIE U

2 IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIIEHINKYJIPHBIX IIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB
[lepnieniuKyIsIpHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
NEePHEHANKYIISIpax

24 [leprieHAMKY IS PHBIE TIPSIMbIE U




25

26

27

28

29

30

31

32

33

34

IIJIOCKOCTH: BBIYUCIICHUA JJIHUH B
MHOI'OIrpaHHHUKaXx

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJTbHUKOB, (POPMYIIBI TSI
TIoIIaIel, cooOpaskeHus mo100us

[ToBTOpEHME: TomAaAN
MHOTOYTOJIbHUKOB, (POPMYJIIBI JIJIst
IoIIa e, cooOpaxkeHus moaoous

[ToBTOpenue: iomanu
MHOTOYTOJTLHUKOB, (POPMYJIIBI TS
TI0MAeH, COOOpaKeHUS MOA00uUS

[Imomany ceyeHnit MHOTOIPAaHHUKOB:
IUIOIIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MOJ00us

[Inomany ce4eHuit MHOTOIPAaHHUKOB:
IUTOILAAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKESHHUsI TOA00MS
KonTtponsHas pabdorta "[loBTopenue:
MHOT'OI'pPaHHHUKH, CEUEHHUSI
MHOTOTPaHHHUKOB"

O06BEM Tema. O6BeM IPSIMOYTOJILHOTO
napasuieJenune1a

3amaum 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIINH yTJIa
CrepeoMeTpHuuecKre 3a/1a4l, CBI3aHHbIE C
00BEMOM NIPSIMOYTOJIEHOTO
napasuiesenunena

HpI/IKJ'IaI[HBIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00BbEMa IpsAMOYTOJIbHOTO

napajuiejenuneaa
35 O0BEM TIPSIMON TPU3MBI
36 CrepeomeTpuuecKue 3a/1auu, CBI3aHHbIC C
BBIYHUCIICHHEM 00BHEMOB TIPSIMOM MPU3MBI
37 [IpukiagHele 3a1a4m, CBI3aHHBIC C
00BEMOM MPSIMOI TPU3MBI
Brrunciaenue 00bEMOB TEI ¢ HOMOIIBIO
38 ornpenenénHoro uHrerpana. O0bEM
HAKJIOHHOM MPU3MBI
Brruncnenne 00bEMOB TeN ¢ IOMOIIBIO
39 onpeaenéHHoro uurerpaita. O0bpéM
UPaMUIbI
40 ®opmyna o0bEMa nupamuabl. OTHOIIEHKE
00bEMOB MUPaMHU/ C OOLITUM yTIIOM
41 ®opmyna o0bEMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHUJ C OOIIMM YIJIOM
y
42 CrepeomeTprUeCcKue 3a/1a4uu, CBI3aHHBIC C
00bpEMaMK HAKJIOHHOW TTPU3MBI
43 CrepeomeTpuuecKue 3a/1auu, CBI3aHHbIE C
0o0BEMamMu MUpaMUAbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
M
IPU3MBI
45 [Ipuknanueie 3anaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI
46 [Ipumenenne 00bEMOB. Briuncienue

pacCToAHMA 10 IIJIOCKOCTH




Kontponbhas padora "O0béM

47 |
MHOTOTpaHHUKa
[{unuuapuyeckas IOBEPXHOCTD,

48 o0pa3yroue UIHHIPHIECKON
IIOBEPXHOCTHU

49 Hunmuaap. [pssMoit KpyroBon HUIMHAP.
[1nomaae NOBEpXHOCTH UIMHAPA

50 Konnueckas noBepXHOCTh, 00pa3yloine
KOHMYECKON IoBepxHOCcTU. KoHyC

51 CeueHune KOHyca IIOCKOCTHIO,
napajuIeJIbHON IIIOCKOCTH OCHOBAHUS

57 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEYEHHBIX KOHYCOB

53 [Tnomaae 60KOBOM TOBEPXHOCTH H
MTOJTHOM TOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKkue 3aJauu Ha

55 JIOKa3aTeIbCTBO M BEIYHCIICHHE,
MOCTPOEHUEM CEUEHUH IIWIMH/IPA, KOHyCca
CrepeomeTpuuecKue 3a1a4i Ha

56 JI0Ka3aTeIbCTBO U BEIYHCIIEHHE,
MOCTPOEHUEM CEYEHUH LIWIMH/IPA, KOHyCca

57 [Ipuknansble 3a1auu, CBsI3aHHBIE C
HUIUHAPOM

53 [Ipuknannelie 3a7aun, CBI3aHHbBIE C
UAIUHAPOM

59 Cdepa u map




60

61

62

63

64

65

66

67

68

69

70

[lepeceuenue cheps! 1 mapa ¢
ockocThio. Kacanue mapa u cgepbl
IUIOCKOCTBI0. Buj 1 n300paskeHue mapa

[lepeceuenue cheps! 1 mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bu 11 n300pakenue mapa

VYpaBuenue chepsl. [Inomans chepst u eé
yacTeu

Cummetpus cdepsl 1 mapa

CrepeomeTpuueckue 3aaui Ha
J0Ka3aTCjIbCTBO U BHIYUCIICHUC,
CBsI3aHHBIE cO cepoi U 1apoMm,
MMOCTPOCHUEM UX CEUECHHH TIIOCKOCTHIO

CrepeomeTpHuyecKHe 3a/1aul Ha
JI0Ka3aTeIbCTBO U BBIUUCIICHHE,
CBsI3aHHBIE CO chepoii U apoM,
MTOCTPOCHUEM UX CEUECHUH TIIOCKOCTHIO
[IpuknaaHble 3ajauu, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA TIOCKOCTH,
BBIUHCJICHHS B OKPY>KHOCTH, CTaHIaPTHHIE
o100us

Paznuunbie KOMOMHAIIMY TET BPAIICHUS U
MHOTOTPaHHHKOB

3anauu 1o reme "Tena 1 MOBEpXHOCTH
BpaieHus"

3agauu no Teme ""Tena U TOBEPXHOCTH
BpauieHus"
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72

73

74

75

76

77

78

Kontponbnas padora "Tena u
MOBEPXHOCTH BpaleHus"

O06beém mumuHapa. Teopema 06 00bEMe
IPSIMOTO LIUJIHHIPA

Brruncnenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uHTerpaita. O0béM
KOHyCa

Tliomaam OOKOBOH U TIOJTHON
MOBEPXHOCTH KOHYyCa

CrepeoMeTpUYECKHE 3a/1a4, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIIIUHAPA,
KOHYyCa

[Tpuknagaeie 3aaaun 1o Teme "OOBEMBI 1
IJIOIIAU TIOBEpPXHOCTEH Ten"

O0BEM mapa 1 IapoBOro CEKTOpa.
Teopema 06 06bEme mapa. [Tnomans
cdeprl. CTepeoMeTpHUIECKUE 3a/1a4H,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
Iapa, IapoBOTro CErMEeHTa U MIaPOBOTO
CeKTopa

[Tpuknagasie 3aaauu 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
wIomaabio chepbl. COOTHOLICHUS MEXTY
IUTIOIAASIMU TIOBEPXHOCTEH U 00bEMaMu
MOI0OHBIX Tel

79

[TonoGHBIC TENa B TPOCTPAHCTBE.
N3menenue o0bEéMa pu mogo0uu.
CrepeoMeTpHrUueCcKUe 3a]a4H, CBSI3aHHBIC C



80

81

82

83

84

85

86

87

88

BBIYUCIICHHEM 00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEN

KonTtponbnas padota "Ilnomann
MOBEPXHOCTU M 00BEMBI KPYTJIBIX TeT"

JIBrxenus mpoctpancTBa. OToOpaKeHUS.
JBmxeHus u paBeHcTBO uryp. O0mme
CBOMCTBA IBW)KECHUHN

Buas! nBrkeHuni: mapauieabHbIi
NEPEHOC, LIEHTPAJIbHAsI CHMMETpPHS,
3epKajibHasi CUMMETpPUS, IOBOPOT BOKPYT
PSAMON

[TpeobpazoBanus noxodus. [psmas u
cdepa Ditnepa

I'eomeTpuueckne 3ajaun Ha IPUMEHEHUE
JBUKECHUS

Kontponbnas padota "Bektops! B
MpOCTpaHCTBE"

Ob6o6maromee mosropenue 11 moHsATHH U
MeTO0/10B Kypca reometrpuun 1011
KJIACCOB, CHCTEMAaTH3aIlNsI 3HAHWI:
"[TapannenbHOCTh MPSIMBIX U MNIOCKOCTEN
B IIpocTpaHcTBe"

Ob6o6marommee nmosropenue 11 nmoHsATHH U
METOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTEMAaTH3aIlNsI 3HAHWII:
"BekTopsb! B npocTpaHcTBe"

Ob6o6maromee nmosropenue 11 nmoHsATHH U
METOJI0B Kypca reometpun 10-11




&9

90

91

92

93
94

KJIACCOB, CUCTEMAaTH3aIMsl 3HaHUIL:
"BekTopsl B IpocTpaHcTBe"

O6o06matomiee moBTopeHue 11 moHITHI 1
MeT0/10B Kypca reometrpuun 1011
KJIACCOB, CUCTEMAaTH3aIVsl 3HAHUI:
"O6beM MHOTOrpaHHuka"

O6o06matomee moBTopeHue 11 moHITHI 1
MeT0/10B Kypca reometrpuun 1011
KJIACCOB, CUCTeMAaTH3allHsl 3HAaHU:
"O6beM MHOTOrpaHHuka"

O6o06matomee moBTopeHue 11 moHITHI 1
MeT0/10B Kypca reomerpuun 1011
KJIaCCOB, CUCTEMATH3aIMs 3SHAHUH:
"TTnomaau MOBEPXHOCTH U OOBEMBI
KpYyIibIX Ten"

O6o06matomee moBTopeHue 11 moHsITH 1
MeT0/10B Kypca reomerpuun 10—11
KJIaCCOB, CUCTEMAaTHU3allisl 3HAHUM:
"TTnomiaau MOBEPXHOCTH M 0OBEMBI
KpYyIJbIX Ten"

HroroBas koHTpoNbHas paboTa

Hrorosas KOHTposIbHAs paboTa

95

[ToBTOpEeHnue, 06001IEeHNE 1
cucTeMaTu3alus 3HaHu!

96

Wcropus pa3BuTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH



97

98

Hcropust pasBUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

Hcropus pa3BuUTHS CTEPEOMETPUM KaK
HAaYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

99

100

101

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

Hcropus pa3BuTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pa3BuTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pa3BUTHS cTEpEOMETPHH KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102






IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsieMOro
pe3yJabTara

7
7.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJIbHOW MPOrPaMMBbI CpeIHero 001ero odpasoBanusi

I'eomerpus

OHepI/IpOBaTB MOHATUAMU: TOYKA, IIpAMad, IMIOCKOCTb

7.2

IIpuMeHATH aKCHMOMBI CTEPEOMETPUM U CIEIACTBUS M3 HUX IIPU PELICHHUU
T€OMETPHUYECKUX 3a4a4

7.3

OnepupoBaTb MNOHATUSAMM: MNAPAJUIETBHOCTh U MEPHEHAMKYJISIPHOCTh
MPSAMBIX U IIJIOCKOCTEN

7.4

KnaccupunupoBars B3aUMHOE DPACHOJIOXKEHHME MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

7.6

1.7

7.8

7.9

7.11

7.13

OnepupoBaTh MOHATHSAMM: JIBYI'PAaHHBIM yroJl, TpaHU JABYI'PAHHOIO YIJIa,
pedpo IBYTpaHHOIO yria, JUHEWHBIN yroa ABYTpaHHOIO yria, IpaiycHas
Mepa IBYTpaHHOIO yIia

OnepupoBaTb NOHATUSMHU: MHOTOIPDAHHUK, BBIMYKJIBIH W HEBBITYKJIbBII
MHOTOI'PaHHMK, 3JIEMEHTBl MHOTOI'PaHHHKA, [IPABWIbHBIA MHOTOTPAHHUK

PacriozHaBaTe OCHOBHBIE BHJIbI MHOIOTPaHHHMKOB (NHMpamMuza, NpPU3MA,
IPSIMOYTOJIBHBIN Mapajiesienurnen, Kyo)

KnaccupunupoBate  MHOTOIpaHHUKM,  BbIOMpass ~ OCHOBaHUSA  JJIs
KJIaccu(UKaK (BBIMYKJIbIE M HEBBIMYKJIblE MHOIOI'PAaHHUKH, PAaBUIIbHbIE
MHOT'OTPaHHUKH, NPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeJICIUIIE b )

OHepI/IpOBaTI) MOHATHUAMU: CCKYIIAs MIOCKOCTh, CCUCHNEC MHOI'OI'PAHHUKOB

OOBACHATH IMPUHIUIIBI ITOCTPOCHUA CEYEHUII MHOTOT PAHHUKOB, UCIIOJIB3Y
METOJ CICI0B

CTpOI/ITI) CCUCHUA MHOI'OrpaHHUKOB METOAOM CJIEAOB, BBITIOJIHATH
(BBIHOCHBIE) TUTOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y

Pematp 3amaun Ha HaXOXKIEHUE TE€OMETPHUYECKUX BEJIMYMH IO OOpasiam
WiIn ajJroputMam, HOPUMCHSAA H3BCCTHBIC AHAJIUTUYCCKHUE MCTOABI IIPU
pElICHUH  CTaHAAPTHBIX MaTeMaTHYeCKMX 3aJad Ha  BBIYMCIICHUE
pacCTOSIHUH MEXIy IBYMs TOYKAMH, OT TOYKH IO TPSMOH, OT TOUYKHIO
TUTOCKOCTH, MEX/Ty CKPEIIUBAIOIIIUMUCS MPSMBIMU

Pemrats 3aa4i Ha HAXO0XACHHUEC TCOMECTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJIr'OpUuTMaM, MHIPUMCHAA H3BCCTHBIC AHAJIUTHUYCCKHUEC MCTOAbI IIPH
PEIICHUNU CTAaHAAPTHBIX MAaTEMAaTHYCCKUX 3aaa4 Ha BBIYMCICHUC YIJIOB
MCKAY CKPCIIHUBAIOIMIUMUCA IMPSAMBIMU, MCEKIAY HpHMOI\/'I 1 IIITOCKOCTBIO,



MCKIY IIOCKOCTAMMU, IBYTI'PAHHBIX YIJIOB

Brruucasate 00bEMBI U MJI0MIAHM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nUpaMyu/ia) ¢ NMpUMEHEHHEM (OPMyJI, BBIUMCIATH COOTHOLICHUS MEXKIY
IUIOUIAIIMU MTOBEPXHOCTEN, 00bEMAMHU MTOT00HBIX MHOTOI'PAaHHUKOB
715 OnepupoBaTh NOHATUSAMU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb M
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpHI
W3Bnekath, npeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMALUIO O
7.16 IOPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yepTrexax U pUCyHKax
[TpumensTe reomeTpudeckue (akKThl Ui PEUICHUS CTEPEOMETPUYECKHUX
7.17 3a7a4, MPEANOoaralluX HECKOJbKO IIAaroB pEIICHUs, €CIU YCIOBHS
INpUMEHEHHUs 3a7aHbl B ABHOH (popme
718 [IpuMeHATH mpocCTEMIIME MPOrpaMMHBIE  CPEIACTBA U DIIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [IpuBoauTe NpuUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NpUPOJE U
' YKU3HU, paCIIO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUN B UCKYCCTBE
[IpuMeHATh MOJydyeHHbIE 3HAHUS HA IPAKTUKE: aHAJIU3UPOBaTh PEalbHbIC
CUTyallud M MPUMEHATh U3y4YEHHbIE MOHATHS B IPOLIECCEe MOMCKA PEeLICHUS
MaTeMaTH4ecku c(hOopMyJIUPOBAHHOM MPOOIEMbl, MOAEIMPOBATh peallbHbIE
7.20 CUTyallul Ha S3bIKE T€OMETPUM, MCCIEAO0BAaTh IIOCTPOECHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUECKUX TOHATUN M TEOpEM, ammapaTa aareOpsl,
pemate  NpakTUYECKHME  3aJadd,  CBA3aHHbBIE C  HAXOXACHHUEM
TFE€OMETPUUECKUX BEIMYUH
11 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NpPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero odmero 00pa3oBaHus
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh MOHATUSIMM: LWIMHIPUYECKas MOBEPXHOCTh, O0Opasyrolue
6.1 LWIMHIPUYECKON MOBEPXHOCTH, IWIMHIAP, KOHHUYECKAas IOBEPXHOCTb,
oOpa3yroniye KOHU4eCKOW MOBEPXHOCTH, KOHYC, cpeprudeckasi HOBEpXHOCTh
6.2 Pacrio3naBath Tena BpameHus (IUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI OJTYUEHUS TeJl BpallleHUs
6.4 KnaccuduimpoBats B3auMHOE PacookeHHE CPephl U TIIOCKOCTH
OmnepupoBaTh NOHATUSAMMU: IIAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CerMEHTa, IApOBOW CIJIOM, OCHOBAHUE LIAPOBOIO CJIOS, BBICOTA IIAPOBOTO
CJI051, IIAPOBOI CEKTOP
6.6 Boruncnate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH Ten  BpalleHus,




6.7

6.8

6.9

6.10

FeOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyJT

OnepupoBaTh TOHATHSAMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy
OTMCAHHBIM OKOJIO cdephl, cdepa, BIUCAaHHAS B MHOTOIPAaHHHUK WM TEIO
BpalCHUS

BbIUMCIATE COOTHOIIEGHHS MEXY IUIOLIAIMU MOBEPXHOCTEH U 00bEMaMu
IMOAOOHBIX TEN

N300paxxaTh u3yuyaemble (QUIypbl OT PyKH M C NPUMEHEHUEM IPOCTBIX
YEepTEKHBIX NHCTPYMEHTOB

BoinonHAT  (BBIHOCHBIE) IJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (pUTYp: BHI CBepxy, COOKY, CHH3Yy; CTPOUTH CEUYECHHUS TeI
BpaIlCHUSA

6.11

6.12

6.13

6.14

6.15

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpPa3oBBIBaTH HMHMOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (QUrypaX, MpPEACTaBICHHYIO Ha
YepTekKax U pUCyHKax

[IpumensTe reomerpuyeckue (aKThl Ui PELICHUS CTEPEOMETPUUYECKHX
3a1a4, MNPEIOJIarallliuX HECKOJIBKO IIAaroB pELICHUs, €CIA YCIIOBUA
NIpUMEHEHUS 3aJ[aHbl B IBHOH (popme

OHepI/IpOBaTB MMOHATHUCM: BEKTOP B IIPOCTPAHCTBEC

BBIHOHHﬂTL ﬂeﬁCTBHH CJIOKCHHUA BeKTOPOB, BbIUHUTAHUS BCKTOpOB n
YMHO)KGHI/ISI BeKTOpa Ha 4Yucjio, O6”I)$ICH$ITI), KaKnMHnu CBOﬁCTBaMH OHHU
o0JIazaroT

HpI/IMeHﬂTL IIpaBUJIO IapaJUICIICIIUIICAA IIPpU CII0KCHUHN BEKTOPOB

6.16

OHCpI/IpOBaTL MOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOp, MOAYJIb BEKTOpPA, PAaBECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YI'OJI
MCXKY BCKTOpPpaMH, CKAJSIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLIC U
KOMIUIaHApHBIC BEKTOPBI

6.17

Haxomuth cymMmMy BEKTOpPOB M NpPOM3BEIEHHE BEKTOpa Ha YHCIO, YTroll
MEXJy BEKTOpaMH, CKAJIAPHOE IMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IIO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

6.19

6.20

3aI[aBaTI> IJIOCKOCTb YPABHCHHUEM B HeKapTOBOfI CUCTCMC KOOpAUHAT

Pemrate HpOCTGfII.HHC rCOMCTPHUYCCKUC 3a/ladd Ha IMPUMCHCHUC BCKTOPHO-
KOOpAUHATHOI'O METOJa

Pemate 3agaun Ha [0OKA3aTEJILCTBO MAaTEMATHYECKHUX OTHOIIEHUH U
HaX0KJIEHHE TC€OMETPHUUYECKUX BEJIMYMH MO oOpasliaM WU alropuTMam,
NPUMEHSS ~ W3BECTHBIE  METOABl  IPH  PEHICHHWH  CTaHJIAPTHBIX
MaTeMaTUYECKHX 3a1aq

6.21

6.22

6.23

[IpumenaTp mnpocTeiire NporpaMMHBIE CpPEICTBA W AJIEKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCIICHUU CTCPECOMCTPHUICCKUX 3a1a4

IIpuBoguTE mpHMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOIE U
JKWU3HHM, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUWA HA IMPAKTHKE: aHAJIM3UPOBATHL PCAJILHLIC



CUTyalll U NPUMCHATH U3YUYCHHBIC MMOHATHUA B IPOLCCCE MMONCKA PCIICHUSA
MAaTEMAaTHYCCKU C(bOpMyanOBaHHOﬁ HpO6J’I€MLI, MOZACIINPOBATE PCAJIbHBIC
CUTyallM Ha A3BIKC TCOMCTPHUH, HCCICAOBATHL ITOCTPOCHHBLIC MOJCIU C
HCIOJIb3OBAHUECM T'COMETPHUICCKUX IIOHATUH U TCOPEM, alrapara anre6pLI,
peuaTtb MPAKTUYCCKHUC 3aJa4u, CBsA3aHHBIC C HaXOXIACHUCM
TCOMECTPHUICCKUX BCIUINH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

7.2

7.3

OCHOBHBIE TOHATUS CTEpeOMETpUM. Touka, MpsiMas, IJIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU U
CIICAICTBUS U3 HUX

B3anMHOe pacrionoxeHune npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAIIIIEIIbHBIC
U CKpPCHIMBAIOIIUECCA  MPAMBIC. HapaJIJICJIBHOCTB IpAMBIX H IJIOCKOCTEW B
MIPOCTPAHCTBE: NapaJUIeibHbIE NpPSIMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSAMBIX, NapAJUICNIbHOCTh NPSIMOM M  IUIOCKOCTU. YTJBIC COHAIpPaBICHHBIMU
CTOpOHAMH, yroj MEXKAy IpsSMBIMU B IpocTpaHCTBe. [laparuiesbHOCTH IUIOCKOCTEH:
MapajulebHblE IUJIOCKOCTH, CBOMCTBA MapajUleNIbHBIX ILIOCKocTe. IIpocrenmme
NPOCTPAaHCTBEHHbIE (UTYpbl Ha TIJIOCKOCTU: TETpa’ap, KyO, mapasuienenuner,
MOCTPOEHUE CEYECHUI

[lepneHIUKYNIAPHOCTh MPSAMOM M IUIOCKOCTH: TNEPHEHAMKYJSIPHBIE IIPSAMbBIE B
IIPOCTPAHCTBE, MPSAMBIE NapaJlIeIbHbIe U MEPIEHAUKYIAPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYISIPHOCTH MPSAMOU U INIOCKOCTH, TEOpeMa O MPSAMOM INEepIEHIUKYIIIPHOU
IJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YOI MEXKIY NPAMOU U IUIOCKOCTBIO, IBYI'PAHHBIN
yroJl, JMHEHHBIN yrojl IBYIpaHHOro yria. [IeprneHauKymisap 1 HakJIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 MIOCKOCTH, MPOEKIUs (PUryphl Ha
IJIOCKOCTh. [lepreHIMKYIAPHOCTh IUIOCKOCTEN: NMPHU3HAK IMEPIEHIUKYIAPHOCTH JIBYX
m1ockocTeil. Teopema o TpEX NeprneHauKyIIsIpax

7.4

7.5

7.6

[lonsiTME MHOrOTpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPDAHHMKA, BBIIYKIIBIE H
HEBBIITYKJIbIE MHOTOIDAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TpaHd M OCHOBAaHHUS NPU3MBI, IMpsiMasi U HAKJIOHHAas INpU3Mbl, OOKOBas u
II0JIHAs IOBEPXHOCTH Ipu3Mel. [lapamienenunen, npsMOyroiabHbIi apajIesenuIe]] u
ero csoucrtea. Ilupamupa: n-yroibHas nupaMuaa, I'paHd U OCHOBAaHUE IUPAMUIBI,
OoKOBasi M TOJHAs MOBEPXHOCTh MHMPaMM[Ibl, MPaBWIbHAS M yCEUEHHas NHpaMHJA.
OneMeHTbl MNpu3Mbl M nUpaMuibl. lIpaBUibHBIE MHOTOTpaHHMKH: IIOHSTHE
IIPaBUJILHOTO MHOIOIPDAHHMKA, IIpaBUJIbHAs IIpU3Ma M IpaBWIbHAs IUpaMUIA,
NpaBUIbHAS TPEYTOJIbHAS MHpAMUJIA U TPABUIIBHBIA TeTpadap, KyO. [IpencraBinenue o
MPaBWIbHBIX MHOTOIPAaHHUKAX: OKTa’ap, JAOoJeKa’ap u ukocayapyrue CeudeHus
IIPU3MBI U TUPAMHU/IBI

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIIBHO TOUYKH, MPSMOM, IJIOCKOCTH.
DOneMeHTbl  CUMMETPUM B NHpaMUAAx, [apajUiesienuIenax,  MpaBUIbHBIX

MHOT'OIrpaHHHUKax

Brranciaenue 371eMEHTOB MHOTI'OI'PaHHHUKOB: pe6pa, JuaroHajii, yriibl. HJ'IOH.[&I[B
OOKOBOM IMMOBCPXHOCTU U MOJIHOM TIOBEPXHOCTU HpHMOﬁ MMPU3MBI, IJIOIIAb OCHOBaHI/II\/'I,



7.7

TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsiMOM mpu3Mbl. [1momrans 60K0BOI TOBEPXHOCTH U
MMOBEPXHOCTU MPABWIBHOW MUPAMHBI, TEOpPEMa O IJIOMIAJN YCEUEHHON MUpPaMUJIBI.
[TonsiTue 06 06bEMe. OOBEM MUPAMUITBI, IPU3MBI

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLICHHUS MEXAY IUIOIAAIMU ITOBEPXHOCTEMH,
00BEMaMHU ITOTOOHBIX TEN

11 KUIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMbId 3J1€MEHT COAEPKAHUS
I'eomertpus

[TunuHaprueckas MOBEPXHOCTh, 00pa3yoIue MWINHAPUYECKON MOBEPXHOCTH, OCh
WIMHAPUYECKOW TOBEepXHOCTH. Llumuuap: ocHOBaHHMS M OOKOBas MOBEPXHOCTb,
o0pasyromas 1 0Ch, TUIOIAAh OOKOBOW U MOJIHON MTOBEPXHOCTHU

Konudeckasi moBepxXHOCTh, 00pa3yrole KOHHIECKOM TTOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKON MoBepxHOCcTH. KoHyc: OocHOBaHME M BeplliMHA, oOpa3yromas U OcCh,
IOk OOKOBOW U TOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3yrolime u
BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

Cdepa u map: neHtp, paguyc, 1uamerp, Ioua s NoBepxHocTH cdepsl. B3anmuoe
pacrioyio)keHre cdepbl U IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIOmaab

cepsl

6.4

6.5

6.6

6.7

6.8

6.9

6.10

N3o0paxenHue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTka nuamHApa U KOHyca

KomOuHanmu Ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITUCAHHBIA OKOJIO
cdepsl, cdhepa, BMcaHHAst B MHOTOTPAaHHUK, WM TEJIO BPAIICHUS

[Tonsitue 06 00BEMe. OcHOBHBIE CcBOiCTBa 00BEMOB Ten. Teopema 00 00BEMe
NPSIMOYTOJIBHOTO TIapaiielienue/a U ciieAcTBus u3 He€. O0bEM HMIIMHApA, KOHYyCA.
O06bEéM mapa u mwiomaas cheps

[TonoOHbIe Tenma B mpocTpancTBe. COOTHOIICHHS MKy TUIOIIAIIMU MTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

Ceuenuss nunMHApa (MapajielbHO W TEPHEHIUKYJISPHO OCH), CEYEHMsI KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJIIEe Yepe3 BEPIINHY ), CEUCHUS 11apa

Bekrop Ha mimockoctu u B mpoctpaHcTBe. ClOKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha uucio. Pa3nokeHue BeKTOpa mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio napamnenenunesna. Pemenue 3a1ad, cBsI3aHHBIX C IPUMEHEHUEM
MPaBUWJI IEUCTBUI C BEKTOpAMH

[TpsimoyronbHass cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopanmHaTel BekTOpa.
[Tpocreiiiine 3amaun B KOOpAMHATaxX. YTroia Mexay BekTopamu. CkansipHoe
IIPOU3BEJCHNUE BEKTOPOB. BplUncieHue yrioB MeXAy MNPSAMBIMA M IUIOCKOCTSIMH.
KooparHaTHO-BEKTOPHBIN METOJI IIPU PELLIEHUN T'€OMETPUYECKUX 3a1a4



IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsSieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJibTATaM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM IPOrPaAMMBI CPeAHEro 001ero
oOpa3zoBanus

Bnanenne Meromamm 10Ka3aTeNbCTB, alNTOpPUTMAMM pPELICHHS 3ajad;
yMeHHE (QOpMYJUPOBATh M ONEPUPOBATh IOHATHUAMHU: OIPENEICHHE,
aKCMoMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCWIIbHBIE (OPMYITMPOBKH; MPUMEHSTh UX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M NPOTHUBOIOJIOKHOE YTBEP)KJIEHHE, NMPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTeMaTHYeCKOW MHIYKLUY;
MIPOBOJIUTH J0KA3aTEJIbHBIE PACCYKJICHHS TPU PELICHNUH 3a]1a4, OIICHUBATh
JIOTHYECKYI0  MPaBUJIBHOCTh  PACCyX JACHUW; yMEHUE  OIEepUpPOBaATh
HNOHATHSMM: MHOXXECTBO, IOJMHOKECTBO, ONEpallMi HajJ MHOXECTBAMHU;
YMEHHE MCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OTMCAaHMS PEaTbHBIX MPOIECCOB U SIBICHUH U MPHU pEIIeHUH 3a]ad, B TOM
qucie U3 JIPYruX y4eOHbIX MPEIMETOB; YMEHUE ONEepPUPOBATH MOHATHAMU:
rpad, cBs3HBIN rpad, nepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 3a]1aBaTh
U OMMCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMH; MCMHOIb30BaTh Tpadbl Npu

pCUICHUM 3a/1a4

YMeHue onepupoBaTh NOHATHSAMM: HaTypalbHOE YMCIO, LEN0oe YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOpEeHb HAaTypaJbHON CTEIIEHH, CTEIEHD C
palMoHaIbHBIM IIOKA3aTENEM, CTENEHb C JACHCTBUTEIbHBIM IMOKA3aTEIIEM,
jgorapumM Yucia, CHUHYC, KOCHUHYC M TAaHIE€HC IPOU3BOJIBHOIO YHUCIA,
OCTaTOK M0 MOJIYJIO, PAaLMOHAIbHOE YUCIIO, HPPALMOHAIBHOE YHCIO,
MHOKECTBA HATYpalbHbIX, LEJIbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeNT, YMEHHE HCII0JIb30BaTh MPU3HAKU JICTUMOCTH, HAMMEHBIIUI 00Iunit
JIeNUTEeNh W HauMEHblIee oOllee KpaTHoe, alroput™M EBkimaa npu
pElIeHnN 3aa4; 3HAKOMCTBO C Pa3JIMYHBIMM MO3MIMOHHBIMH CHCTEMaMHU
CUMCJICHUS; YMEHUE BBIIIOJHATH BHIUMCICHUE 3HAUEHUH U peoOpa3oBaHUs
BBIP@)KEHUI CO CTelmeHsMH M Jorapupmamu, npeoOpa3oBaHUs APOOHO-
palMOHAJIbHBIX  BBIPAKEHUH; yMEHHME  ONEpPUPOBATh  IOHATHUAMU:

MoCJICA0BAaTCIBHOCTD, apI/I(I)MCTI/I‘-IeCKaSI nmporpeccus, TrcoMCTpUICCKaAd



nporpeccusi, OECKOHEYHO YOBbIBaroLas TeOMETpUYEcKas IPOrpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE 4MCIA, MOJYJb M  apryMEHT
KOMIUIEKCHOTO  4Mcia,  (opMa  3amucM  KOMIUIEKCHBIX — YHMCEN
(reomeTpuyeckas, TpUTOHOMETpUYEcCKass M ajredpanueckas); yMeTb
IPOU3BOJIUTh ApU(PMETUUYECKHE JEHCTBUA C KOMIUIEKCHBIMHM YHCIaMH;
IPUBOJUTH IPUMEPHI MCIIOJIB30BAHMS KOMIUIEKCHBIX UHCEN; ONEPUPOBATh
HNOHATUAMM:  MaTpula 2xX2  wu  3X3, omnpenenuTenb  MaTpULBL,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MNOHATHSAMU: palMOHAJIbHBIE, UpPpalMOHATIbHBIEC,
MOKa3aTeNbHbIE, CTENEHHbIE, JIOTapU(pMUUYECKHE, TPUTOHOMETPUYECKUE
YpaBHEHUsI M HEPABEHCTBA, MX CHUCTEMbI, YMEHHE ONEPUpPOBATH
MOHATUSIMU: TOXKJECTBO, TOXKJIECTBEHHOE NpeoO0pa3oBaHue, YypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypPaBHEHUNW M HEPABEHCTB, PABHOCHIIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMbl C TOMOLIBIO PA3IUYHBIX NPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA MW CHCTEMBl C IapaMeTpPOM; MPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHCTEMbl JJI1 PEIICHUS MaTeMaTUYECKHX

3a/1a4 U 33]1a4 U3 pa3Iu4HbIX 00JaCTel HayKu U peaibHOM KU3HU

YMeHue onepupoBaTh HOHATHAMM: (DyHKIUS, 4YETHOCTh (DYHKIMH,
HNEePUOIUYHOCTh (YHKIMH, OTPAHUYECHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKIUH, SKCTpeMyM (QYHKIMH, HauOoJblliee W HaWMEHbIIee 3HAYCHUs
(YHKIIMM Ha TPOMEXKYTKE, HEmpepbIiBHAS (DYHKIMS, aCUMIITOTHI Tpaduka
(GyHKIMHU, TIepBasi ¥ BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUN |
¢u3nyeckuif CMBICT TPOM3BOJHOM, TEepBOOOpa3Hasi, ONpeAenEHHbIH
UHTErpal; yMEHHME HaxXOAWTh acCHUMITOThI Tpaduka (QyHKUUH; yMEHHUE
BBIUMCIIATH  NPOU3BOJHBIE  CYMMBI, TNPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMK (YHKIUN, HAXOAUTh ypaBHEHUE KacaTeJIbHOW K rpauky
(YyHKIMH; YMEHHE HaXOIUTh IPOU3BOJHBIE 3JIEMEHTAapHBIX (QYHKLUI;
YMEHHE MHCIOJb30BaTh MPOM3BOJIHYIO Ul HCCIeloBaHUA (QYHKINH,
HAXOJIUTh HAWOOJNbIIME W HAUMEHbIINE 3HAYeHUS (QYHKIHHA; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM almapaTa MaTeMaTH4ecKoro
aHaJM3a; NPUMEHATH IPOU3BOAHYIO ISl HAXOXACHHUS HaWIydlIero
pelieHrs B MPHUKJIAJHbIX, B TOM 4YHUCII€ COLIMAJIbHO-3KOHOMHYECKUX H

(bu3nuecKux 3a7avax; HaXOJUTh IUIOMIATN U 00BEMBI QUTYP C TIOMOIIBIO



HUHTErpaia;, MNpuBOAWUTL HNPHUMEPbBI MATEMATUYCCKOrO MOACIMPOBAHUA C

noMo1sio U depeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIMH, oOpaTHas GyHKUNS,
KOMIo3uius (yHKIMHM, JuHEeHHas (QyHKUUSA, KBaJpaTWdHas (QYHKLUS,
panMoHanbHass (QYHKUUS, CTerneHHass (YHKLIUS, TPUTOHOMETPUUECKHE
¢byHKIMKM, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMHU, TOKa3aTelabHAs W
jgorapupmuueckas (QYHKLIHWU; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
(GyHKIUMH,  BBIMONHATH  npeoOpa3oBaHust  TpapuKkoB  (yHKUUH,
UCIIOJIb30BaTh IpadUKM Ul U3yYeHHs MPOLECCOB U 3aBUCHUMOCTEH, MpHU
pelleHNH 3aJady U3 APYruX y4eOHbIX NPEIMETOB U 3a/1ady U3 pealbHOH
KHU3HHM;, BBIpaXaThb (OpMyJaMH 3aBHCHUMOCTH MEXJIY BEIMYHMHAMU;
WCITIOJIB30BaTh CBOMCTBA M rpaduku (PYHKIMN JUIsl pEIICHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady C MNapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IJIOCKOCTH MHOYKECTBA PEUICHUN YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3ajaud pPa3HBIX TUIIOB (B TOM 4YHCIE Ha
MPOLCHTHI, JOJM U YacTH, Ha ABIKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 3aJjaud U3 00JacTH YNpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBIATh BBIPAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbl IO YCJOBMIO 3ajjaud, HUCCIIEJOBAaTh IOIYYEHHOE pEILIEHUE U
OLICHMBATh TMPaBAONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEITUPOBATH
pea’bHble CUTyallud Ha $S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
YpaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J]a4H, UCCIIEI0BATh
MIOCTPOCHHbIE  MOJEIM C  HUCIOJb30BaHUMEM  ammapata  ainreOpsl,

UHTEPIPETUPOBATH MOTYYEHHBIN pe3ysibTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpelHee apu(MeTHdecKoe, MeIuaHa,
HauOoJIbIlIee M HaUMEHbIIee 3HAUYEHUs, pa3Max, AUCHEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YMCJIOBOr0 Habopa; yMEHHE HU3BJIEKaTb, MHTEPIPETUPOBATDH
uHpOpMaIMIO, MIPEICTaBICHHYIO B Ta0auIax, Ha AUarpamMmax, rpaukax,
OTpaKaloIlyl0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBICHUHN; MPEICTaBIATH
uHpOpMAIIMI0O C TMOMOUIbI0 TabMUI MW JAMarpaMM; HCCJIEN0BaTh
CTaTUCTUYCCKUC OAaHHBIC, B TOM 4YHCJIC C IMPUMCHCHHUCM rpa(bnqecxnx
METO/IOB M JIEKTPOHHBIX CPEICTB; rpaMuecKn MCCIeI0BATh COBMECTHBIE

Ha6J'IIO,Z[CHI/I${ C IIOMOUIBIO JUarpaMm pacCCUuBaAHUS U JIMHEMHOMN perpeccuun

YMeHue OnepupoBaTh IOHATHUAMM: CIYyYaWHBIH OINBIT U CIy4alHOE

CcOOBITHE, BEPOSTHOCTb CIIy4alHOTO COOBITHS; YMEHHUE BBIYMCIATH



BEPOATHOCTh C MCIOJB30BaHUEM TpadUUYecKUX METOJO0B; NPUMEHSATh
(GopMyJBl CIOXKEHUS W YMHOXXEHHUS BEpOSATHOCTEH, (HOpMyny IOIHOM
BEpoOATHOCTH, Gopmyny bepnyminu, komOuHaTOpHBbIE (HAKTBHI U (HOPMYIIBI;
OLICHMBATh BEPOSITHOCTU pPEaNbHBIX COOBITHIA; YMEHHE ONEepUpOBATH
HNOHATHAMM:  CllyyaiiHas BEJIMYMHA, pACHpElelIeHHe BEPOSTHOCTEH,
MaTEMaTUYECKOE OXHJaHUE, JUCHEPCHS W CTaHJApPTHOE OTKJIOHEHUE
CllydyallHOM  BEIWYMHBL, (QYHKIMU pacnpeieieHus U I[JIOTHOCTH
PaBHOMEPHOT0, [TOKA3aTEIbHOIO0 ¥ HOPMAJIBHOTO PACIpPEEIICHUI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacIpe/lelIeHUN Ul pelieHus 3a/1ay;
3HaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOYHBIX
UCCIICIOBAaHUM; yMEHHE MPHUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA
OONBIINX 4YHCEN B TNPUPOAHBIX W OOILIECTBEHHBIX SIBJICHUAX; YMEHHE
OIIEpUPOBATH IMOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COUYETAHHUH,
YUCIO  TEepecTaHoBOK; OuMHOM  HblOTOHa;  yMeHME  NPUMEHSTH
KOMOMHATOpHBIE (DAKTHI U PACCYXKACHUS Ul pEIleHHs 3a7ay; OLIEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBIATH BEPOSATHOCTHYIO MOETH U

UHTEPIIPETUPOBATDH MOITYUESHHBIN pe3ynbTat
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YMenue onepupoBaTh MOHATHUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IJIOCKUHN YIroJl, ABYTPAHHBIN
YIoJI, TPEXTPAHHBIN yTOJl, CKPEIMIMBAOUIMECS NPSAMBIE, MAPAJIIETBHOCTD U
MEPIECHIUKYISIPHOCTh TPSAMBIX W IIOCKOCTEHW, Yrosl MEXAY MPSIMbIMU,
Yroja MeXay IHpsMOM U IUIOCKOCTBIO, YIOJI MEXIy IUIOCKOCTSAMH,
paccTossHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMU,
paccTOsIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCMOJIb30BaTh MPU PEIICHUU
3a/a4 u3yueHHbIe (PAKTBl U TEOPEMBI INIAHUMETPUHU; YMEHHE OICHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOIIEr0 MHUpa; CTPOUTH MaTeMaTHYecKue
MOJEIN C IIOMOLIPIO TEOMETPUYECKUX IIOHSATUH W BEJIMYHMH, PELIATh

CBA3aHHBIC C HUMHU MMPAKTHYCCKUEC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPBL,
MHOTOTPaHHMK, IPaBUIbHBIH MHOTOTPAHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mapajuienenuies, Opu3Ma, NHUpaMuaa, (Urypa U IOBEPXHOCTb
BpallleHusl, LWIMHIP, KOHYyC, map, cdepa, miomans chepsl, IUIOmaib
IIOBEPXHOCTH NHMpaMHbl, MPHU3MbI, KOHycCa, LWINHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajuleNIENUIena, MUPaMUIbl, TPU3MBI, LWINHAPA,
KOHyca, Iapa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHMUsS KOHyca M LMIUHAPA,

napajujiCe/ibHbl€ OCH HWJIX OCHOBAHHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,



Kacaromasicsa cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEueHHue
MHOTOTPaHHHUKA, M300pa)KaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTHU
BpAIICHUs, UX CEYCHHS], B TOM YHUCIIE€ C TIOMOIIbIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSITh CBOMCTBA T€OMETPUYECKHX (UTYpP, CaAMOCTOSITEIHHO
(dhopMynHupoBaTh OMpeesIeHUs] U3y4yaeMbIX (GUTYp, BBIIIBUTaTh TUIOTE3HI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPHUUECKUX (Uryp, OOOCHOBHIBATH HIIU
omnpoBepraTb HX; YMEHHE MPOBOJAUTH Kiaccuukamuio ¢Guryp 1o
pa3IMYHBIM TpPU3HAKaM, BBHITIONHATH HEOOXOJUMBIC JTOTIOJTHUTEIHHBIC

MOCTPOEHUS
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YMeHue omnepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  POCTPAHCTBE,
napajieNbHblii TIEPEeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, TMOAOOHBIE (UTYPBI, YMEHHE
pacmo3HaBaTh paBHBIE W MOJOOHBIE (UTYPBI, B TOM YHCJIE B MPHPOJE,
UCKYCCTBE, apXUTEKType; UCIOIH30BATh TE€OMETPUUYECKIE OTHOIICHHUS TIPH
pelIeHNH 3ajad; HaXOAWUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
10k, 00BEM) TIPU PEIICHUHU 3a/a4d U3 JAPYTHX YYEOHBIX MPEIMETOB U
W3 peanbHOW JKU3HU;, YMEHHUE BBIYHUCIATH T€OMETPUUYECKUE BEITUYHHBI
(mmHA, yroN, IJIOMAgb, OOBEM, TUIOMAAb TOBEPXHOCTH), HCIIONIB3YS
U3y4yeHHbIE (OPMYJIBI MU METOJbl, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTH
NUpaMUzbl, TPU3MBI, KOHyCa, IWIMHAPA, TUIoaas cdepsl; 00bEM Kyoa,
NPSMOYTOJIBHOTO  MapajUieNienuIeia, MHPAMUIbI, TPU3MBI, LMIMHIPA,

KOHYCa, Il1apa; yMEHHEe HaXOIUTh OTHOIIIEHHE 0OBEMOB MOIOOHBIX QUTYP

YMeHue onepupoBaTh MOHATHSAMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPJAMUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpPAa HA YHCIIO, PA3JIOKEHHE BEKTOpa Mo Oasmucy,
CKaJsipHOE TMPOU3BEACHHUE, BEKTOPHOE MPOU3BEICHUE, YTONI MEXKIY
BEKTOPAMU; YMEHHE HCIIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO]

IJId pCIICHHUA T'COMCTPHUYICCKUX 3a/1a1 U 3aJia4 IpYyTHUX y‘Ie6HLIX npeamMcToOB

YMeHnue BbIOMpaTh MOAXOIAIINA METO I PEUICHHsI 3aja4l; TOHUMaHue
3HAYUMOCTH MATEMATHKU B W3yYCHHUH NPHUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; yMEHUE pAclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEMaTUKH B MCKYCCTBE, YMEHHE MPUBOIUTH IPUMEPHI MAaTEMATHYECKHUX

OTKPBITUH POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsiemMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCET
12 Panmonanpubie  umciia. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOHM, TMPOIICHTHI,
. OecKOHEUYHbIE IEPUONUECKHE JPOOH
13 ApudmeTnueckuii KOpeHb HaTypasbHOHM creneHu. JleiicTBus ¢ apudmeTnyecKkumMu
. KOPHSIMU HaTypaJIbHOU CTEIIEHU
L4 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ pallMOHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETIEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HATypallbHbIC JOrapu(Mbl
HevictBurenpHble 4Yucia. ApudmeTudyeckue omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIYUCICHIS, TIPaBUIIa OKPYTJICHUS, IPUKHUIKA U OIICHKA
pe3yibTaTa BEIYACICHUN
1.8 [TpeoOpa3oBaHue BbIpAKECHUN
1.9 KommekcHble yncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 Llensie 1 1poOHO-pallMOHATBHBIC YPABHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHUS
24 [TokazarenbHble U JOrapuPMUUECKHE ypaBHEHUS
2.5 Hensie u 1poOHO-paIioHaIbHBIE HEPABEHCTBA
2.6 HppanmoHanpHble HEpaBEeHCTBA
2.7 [Toka3zarenbHble U TorapuMuyecKre HepaBeHCTBA
2.8 TpuronomeTpruyeckrue HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OTnpeaeauTeab MaTpUIlbI
3 DyHKINU U TpaPuKu



Oynaknusa, cnocoOwl 3amanus (ysknuu. ['paduk dynkuumn. B3aumuo oOpaTHBIE

> ¢ynkunu. YétHsie 1 Heu€THBIC pyHKIMU. [leproamueckue GpyHKIUM
O6nacth ompeneneHUuss W MHOXKECTBO 3HadyeHWi ¢Gyuknuu. Hymu QyHKIumn.
) [TpoMexXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl ¥ MUHUMYMBI (yHKnuu. HawmOonbiiee w HaMMeHbIeEe 3HAUCHUE
(GYHKIIMM Ha TPOMEKYTKE
313 CrenenHas ¢GyHKIUS C HATypajdbHBIM U LENbIM ToKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpHS n-0i CTENEHU
34 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 [TokazaTrenpHas u norapudmudeckas GyHKIIMH, ©X CBOMCTBA U TpapuKu
16 Touku paspeiBa. AcuMnrTorsl rpaduxoB ¢ynkuuid. CpoiicTBa  (yHKUUH,
' HENPEPBIBHBIX Ha OTPE3Ke
3.7 ITocaenoBaTeabHOCTH, CIIOCOOLI 3aaHUs ITOCIIEA0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccu. @opmyiia CI0XKHBIX MPOLIEHTOB
4 Havana maremaTnueckoro anaimsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIEe A€eMEHTapHBIX (PyHKINN
[Ipumenenrne NPOM3ZBOAHONW K MCCICNOBAHUIO (PYHKIIMA HA MOHOTOHHOCTH U
4.2 sKCcTpeMyMbl. Haxok/ieHue HanOOMbIIer0 U HaWUMEHBIIETr0 3HaYeHUs (QpyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. Murterpan
5 MHoxecTBa U JIOTHKa
5.1 MHOecTBO, Onepanuu HaJ MHOXecTBaMu. [{narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHoCcTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena ¥ MOBEPXHOCTH BpALLICHUS
7.5 Koopaunatel 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTuka: anredpa U Hauajla MaTEeMaTUYECKOTO aHaIn3a, TEOMETPUSL.
Anre0pa u Hadasia MmaTemaTuyeckoro ananuza. 10-11 knacc. Anumos LA,
Komsrun FO.M., TkaueBa M.B. u ap. AknnonepHoe obmectBo «31aTenbCcTBO
«IIpocsemenue»

* MaTemaTuka: anreOpa U Hayaja MaTEeMaTHYECKOTO aHalIn3a, TeOMETPHS.
I'eomeTpus. 10-11 knacc. Aranacsu JI.C., byty3os B.®., Kagomies C.b. u ap.

AxunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

METOJUYECKHUE MATEPHAJIbBI UISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

®I'MIC Mos mkona https://myschool.edu.ru/

Poccuiickas snekTpoHHas mkosna https://resh.edu.ru/subject/6/

bubmoreka IIOK https://monypoku.pd/
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