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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBAsETCS ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOE€  NpU  HU3YYEHUU
0Oy4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEILICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTHU
busznyeckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE HHAMBUIYAIbHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
nHpopmaTtrka»  yepe3  O0eClEeUeHHE  BO3MOXXHOCTHM  NPUOOpETeHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHUsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKU.

[TpuoputeTHbIMM 33JadyaMu Kypca T€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIUX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPaHHUKMA M Te€Ja BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TeOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMEHUs UX MPUMEHATh, MPOBOJUTH J0Ka3aTelIbHbIE PACCYXKICHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeJIbCTB  IMpHU
00O0CHOBaHUHU MAaTEeMATUUYECKUX YTBEPXKICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIICHUS, THTEpPeCa K U3yYCHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTENbHBIM JIUHUAM yueOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U MOCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN HA YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 4aca B HEJIEJ0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaiienpHOCTh IIJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC [APAJUICIBHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM 10  IUJIOCKOCTH,  NpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpencraBienne o mNpaBUIBHBIXMHOTOIPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABHIBHON MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM  BekTOopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3ob0paxenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIIOHHOW TMPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B nmpoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapaulebHBIM MEpeHoc,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHckoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOALIEMY POCCUMCKOW MAaTEMaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN 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
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIWE  MPOTHBOpEuYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IUTYpMBl» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMU C  CEUYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OChb U IUIOCKOCTh CHUMMETPHH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATHACHCTBUSIHAIBEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYHMH, IPUMEHSSI HU3BECTHBIE METOMbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa30BBIBATH M HHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKAa PEeLIeHUs] MaTeMaTH4ecKu  CPOpMYTUPOBAHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHNE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BMNHCAHHBIA B cepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATHOIIEPALIUMHABEKTOPAMHU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPUHU, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepE3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnyecTBouyacon JJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl (1ippopric)
o0pa3oBaTebHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnionoxxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B IMIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn. HPSIMBIX o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYriel U paccTOsHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
3 [ToBTOpeHwme, O606H.I€Hlfe u 5 5
CHCTEeMaTH3aIus 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 Kosaun4vecTBouacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaTMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606HICHI§G u 15 1
CUCTEMAaTH3AIIHSI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHwme, 0606meH1:Ie U 17 5
CUCTEMAaTH3AIIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I1O0 102 8 0
[TPOI'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

KoanposepsiemoropesyJbrara

7.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

I'eomerpus

OHepI/IpOBaTB IOHATHUAMU: TOUYKaA, IIpAMas, IMIOCKOCTh

7.2

7.3

7.4

[IpuMeHITh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX
[P pELIEHUH T€OMETPUUYECKUX 3a7a4

OmnepupoBatb HOHATHAMM: napaiebHOCTh U
NEePIEeHAUKYJIIPHOCTD NMPSAMBIX U INIOCKOCTEH
KnaccupunupoBars B3aMHOE pacloOKEHUE MPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMH: JIBYTPaHHBIA yrojl, TpaHH
JBYTPaHHOIO YIjla, peOpo JBYIpPaHHOrO yIiia, JIMHEWHBIN
yroJl ABYTPaHHOIrO yrjia, IpagyCHas Mepa IBYI'PaHHOIO
yriaa

7.6

7.7

7.8

7.9

OnepupoBarh NOHATHSAMHM: MHOTOTPAaHHMK, BBIIYKIIBIA U
HEBBIITYKJIbII MHOTOTPAaHHHK, 3JIEMEHTBl MHOTOTPAaHHHKA,
MIPaBUJIbHBI MHOTOI'PaHHUK

PaCHOBHaBaTB OCHOBHBIC BHUbI MHOT OFpaHHI/IKOB
(mupamuja, mpuU3Ma, NPAMOYTOJBHBIA Tapaisenenurne],
Ky0)

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBAHUS
JJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I (BBIHYKJ'IBIG nu HCBLIHYKJ'IBIG
MHOFOFpaHHI/IKI/I, HpaBI/IJILHLIe MHOT OrpaHHI/IKI/I, Hp}IMBIe )51
HAKJIOHHBIC HpI/I3MBI, napannenennnezlbl)

OHCpI/IpOBaTI) IMOHATHUAMMA: CCKylIasA ITJIIOCKOCTb, CCUCHUC
MHOT'OT'PpaHHUKOB

7.10

7.11

7.12

OOBSCHATD IIPUHIUIIBI IIOCTPOEHUS CEYECHMI
MHOTOTPaHHUKOB, UCIIOJIb3Ysl METO/I CJIEJIOB

CtpouTh ce4eHHs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB,
BBINOJIHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y

Pemrate 3amaun Ha HaXOXKACHHUE reOMCTPHUICCKUX BCIINYHH
10 06pa3uaM WX aJIroputMam, IMIIPUMCHASA U3BCCTHLIC
AHAIIUTUYCCKUC MCTOJAbI IpU PCIICHHUU CTAaHAAPTHBIX
MaAaTCMaTHUYCCKUX 3aJa4d Ha BBIYHUCICHUC paCCTOﬂHI/Iﬁ




MEXIy ABYMs TOYKaMH, OT TOYKHU 10 IPSIMOU, OT TOYKUIO
IIJIOCKOCTH, MEXKY CKPEIMBAIOLIUMHUCS NPAMBIMUA

7.13

Pemate 3a1aun Ha Hax0XKJAEHUE TEOMETPUUYECKUX BEJIUUUH
o oOpa3laM WM aNropuTMaM, IPUMEHSISI H3BECTHBIC
AHAJIMTUYECKUE METOJbl MPU PEIICHUU CTaHJIapTHBIX
MAaTEMaTUYECKUX 3a7a4 Ha BBIYMCICHHUE VYIJIOB MEXIAY
CKPEUIMBAIOIIUMUCS  MNPSMBIMU, MEXIYy HpsIMOH U
IJIOCKOCTBIO, MEXKY IIJIOCKOCTAMMU, ABYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W IUIOHMIAAM  TOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpU3Ma, NUPaMUJA) C MPUMEHEHHEM
(dbopMys, BBIYHUCIATH COOTHOWICHHS] MEXAY IUIOMIASIMH
MOBEpXHOCTEHN, 00bEMaMHU 110J0OHBIX MHOTOTPAHHUKOB

7.15

7.16

7.17

7.18

OnepupoBaTh MOHATHUSAMH: CHUMMETPUS B IPOCTPAHCTBE,
LEHTP, OChb M IUIOCKOCTb CHUMMETPHUM, LEHTP, OCb H
TUIOCKOCTh CHMMETPHUHU (PUTYPBI

W3Bnekarb, mnpeoOpa3oBbIBaTh UM UHTEPIPETHPOBATH
MH(OPMALIUIO O TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, npeJCTaBICHHYIO Ha YepTeX,ax U PUCYHKaX

[lpumensaTs reomerpudeckue (GakTbl Ui PEIICHHUS
CTEPEOMETPUYECKUX 3aJay, MPeINoiIaraloluix HECKOJIBKO
[IaroB pEMICHUs, €CIM YCJIOBUS NPUMEHEHHs 3aJaHbl B
SABHOH (popme

[lpumeHATH TpOCTEWIIME TNPOrpaMMHBIE CPEICTBA U
3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMbI MPHU pPEIICHUU
CTEpEOMETPUUECKUX 3a]au

7.19

[IpuBOIUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU
B MPUPOJIE U JKU3HU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
T€OMETPUHU B HCKYCCTBE

7.20

[IpuMeHaTh  TIOMyYEHHBICE  3HAHUS  HA  MPAKTHKE:
aHAIM3UPOBATh  peajbHbIE CUTyalldd W  TPUMEHSATH
W3y4YEHHBIE TIOHATHUA B TMPOIECCE TOUCKA PEIICHUS
MaTeMaTUYECKU chopmynupoBaHHOM poOJIEMBI,
MOJIEJIMPOBATh PEANbHBIE CUTYyallud Ha A3BIKE T'€OMETPHH,
HCCIEAOBAaTh MOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
TEOMETPUUECKUX TOHITHH M TEOpeM, ammaparta aiareOphl,
peuaTh NPakTUUECKHUE 33/1a4H, CBSI3aHHBIE C HAX0XKIEHUEM
T€OMETPUYECKUX BEITUINH

11 KIIACC

Koanposepsiemoropesyabrara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHUS




6.1

6.2

OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl CPeIHEro
0011ero ooOpazoBaHus

I'eomerpus

OmnepupoBaTh NOHATUSAMM: LUINHAPUYECKAs! IOBEPXHOCTb,
oOpasyromye LWIMHIPUYECKON IOBEPXHOCTH, LMIUHID,
KOHHYECKas TOBEPXHOCTh, 0Opa3yrole KOHUYECKOi
MOBEPXHOCTH, KOHYC, Chepruueckasi TOBEPXHOCTh
Pacrnio3HaBath Tena BpaieHus (LIMIMHIpP, KOHYC, chepa U
iap)

6.3

6.4

6.5

OOBACHATH CIIOCOOBI MTOTyYSHUS TEJ BPALLICHUS
KnaccuduuupoBars B3aMHOE pacHoiOXeHHE cepsl U
TUIOCKOCTH

OHepI/IpOBaTB IIOHATUAMMU: HlapOBOﬁ CCTMCHT, OCHOBAHHC
CCIrMCHTA, BbICOTA CCI'MCHTA, mapOBoﬁ CHOﬁ, OCHOBAHHC
IapoBOro CJjios, BbICOTa IMapoBOIro CJjosd, mapOBoﬁ CCKTOP

6.6

Boruucisate 00bEMBI M TUIOHIAAM TOBEPXHOCTEH  Tel
BpAIICHHUS, TCOMETPUICCKUX TEJ C TPUMEHEHUEM (HOPMYIT

6.7

6.8

OnepupoBaTh HNOHATUSMHM: MHOTOI'PDAaHHHK, BIIMCAHHBIM B
cepy U omHMCaHHBIA OKOJIO cdepsl, cepa, BIUCAHHAS B
MHOT'OI'paHHUK UJIK TCJIO BPAILLICHHUA

Brruncaars COOTHOIIIEHHUS MEXIY ILIOIIAISIMA
MMOBEPXHOCTEH U 00bEMAMH TIOIOOHBIX TEI

6.9

N300paxats u3ydyaemble GUIYypsl OT pPyKH U C
MIPUMEHEHUEM ITPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

6.13

BbInonmHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB
MpOCThIX OOBEMHBIX (GUIYp: BHI CBEpPXY, COOKYy, CHHU3Y;
CTPOUTH CEYEHUS TEJ BPALLCHUS

W3BnekaTb, MHTEPIPETUPOBaTH U  MPEeoOpPa3OBHIBATH
UHGOpPMALMI0O O MPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKHUX
¢urypax, IpeJCTaBIECHHYIO Ha YepTekKax U PUCYHKAX
[IpumensTh reoMerpuueckue (GakThl A  peIIeHUs
CTEPEOMETPUYECKUX 3aj[ay, MPENoiaraloluX HECKOIbKO
IIaroB PpeEIIeHUs, €ClIM YCIOBHMs NPUMEHEHHUs 3aJlaHbl B
SABHOH popme

OnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BBIHOJ'IHS[TI) JIeI\/’ICTBI/Iﬂ CJIIOXKCHUA BeKTOpOB, BBIYUTAHUA
BeKTopOB 58 YMHO)KGHI/ISI BeKTOpa Ha 4Yucilio, O6T)$ICH$ITI),
KaKHUMH CBOMCTBAMHU OHH 00JIaar0T

[IpuMeHITh TpaBWIIO MNapajUleNenuneaa MpHU CIOKCHUH
BEKTOPOB

OHGpHpOBaTI) MOHATHUAMU: JCKAPTOBbBI KOOPAWHATHI B




IIPOCTPAHCTBE, BEKTOp, MOJYJIb BEKTOpa, pPaBEHCTBO
BEKTOPOB, KOOPJIMWHATHI BEKTOPA, YTrOJl MEXKAY BEKTOpaMH,
CKaJSIpHOE TPOU3BEJCHHE BEKTOPOB, KOJUIMHEApHbIE U
KOMILJIaHApHBIE BEKTOPBI

6.17

Haxomute cyMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpa Ha
4HCIIO, YTOJ MEXAY BEKTOPaMH, CKaJIIPHOE IPOU3BEICHHE,
pacKilagblBaTh  BEKTOp IO JABYM  HEKOJUIMHEAPHBIM
BEKTOpaM

6.18

6.19

6.20

3anaBarh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CUCTEME
KOOpJIUHAT

PemraTe HpOCTCfII.HH@ TCOMETPHUICCKUC 3aJa4uun Ha
IPUMEHCHUEC BEKTOPHO-KOOPANHATHOI'O METOAa

Pemarr, 3amaum Ha J0Ka3aTelIbCTBO MaTEMATHUYECKHUX
OTHOIIICHUH U HaXO0XXIACHUEC I'COMCTPUYCCKUX BCIIMYHH IIO
06pa3uaM WA aJITOpUTMaM, IMPUMCHAA U3BCCTHBIC MCTOIbI
IIpHu pCHICHUH CTAHAAPTHBIX MATCMATHYCCKHUX 3a1a4

6.21

[IpuMeHATH HpoCTEMIIME NIPOrpaMMHBIE CPEACTBA W
JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PEUICHUU
CTEpPEOMETPUYECKHX 33124

6.22

[IpuBOIUTE pPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU
B MPUPOJE M KHU3HU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
T€OMETPUHU B HCKYCCTBE

6.23

[IpuMeHsATH  MOMy4YEHHbIE  3HAHUS  Ha  NPaKTHKE:
aHAJIM3UPOBATh peajbHbIE CUTyallUM M  IPUMEHATH
W3Y4YECHHbIE TIOHSTHUS B TIPOLECCE TIOUCKA peIICHUS
MaTE€MaTHYECKU c(hopMyJIMPOBAHHOMN po0JIeMBl,
MOJIETTMPOBATh peaJIbHbIE CUTYallMH Ha SI3bIKE T€OMETPHH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM
TeOMETPUUECKUX TMOHATUHA M TeopeM, ammapara ajireOpsl,
pelarh NpakTUYECKUE 3aJa4l, CBSI3aHHBIE C HAX0XKJIEHUEM
TFE€OMETPUUECKUX BEJIUUUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁaﬂeMeHTcouepma}mﬂ

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anmHOe pacrookeHue MpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOLIUECS, TIapajlIeIbHbIC
U CcKpemuBawomuecs mpsmble. [lapamienpHOCTh NpsSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: MApAJJICNIbHBIE NpPSIMbIE B IPOCTPAHCTBE, MApPALIENbHOCTh TPEX
OpSIMBIX, [ApaJUIEIbHOCTh OPSIMOM M IUIOCKOCTH.  YTJIBICCOHANpPaBICHHBIMU
CTOPOHAMH, YTOJI MEXIY HpPAMBIMU B mpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA IapajUIeNIbHBIX IUIocKocTeil. IIpocreitmne
IPOCTPAaHCTBEHHbIE (UI'Ypbl Ha IIJIOCKOCTU: TeTpa’Ap, KyO, Hapaiienenurnes,
IIOCTPOCHUE CEUECHUN

7.3

7.4

7.5

HCpHGHI{I/IKy.HﬁpHOCTB HpﬂMOfI N IUIOCKOCTU: TMECPHCHAUKYIAPHBIC IIPSAMBIC B
MMPOCTPAHCTBE, NPAMBIC IMAPAJIJICIBHBIC U NCPIHCHAUKYIAPHBIC K IINIOCKOCTH, ITPHU3HAK
NEPIEeHIUKYIAPHOCTU MPSMOIM U MIOCKOCTH, TeOpeMa O MPSIMON MepIeHINK YISPHOM
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOI MEXKIY NPSIMOU U IJIOCKOCTBIO, IBYTPAHHBIN
yroJi, TIMHEHHBINH yroa AByrpaHHoro yria. [leprneHauKkynsp U HaKIOHHBIE: PaCCTOSIHHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TJIIOCKOCTH, IPOEKLUs (GUTYpHI Ha
IJIOCKOCTh. [IepreHIMKyIApHOCTh IUIOCKOCTEN: MPHU3HAK MEPIEHIUKYIISIPHOCTH JBYX
mrockocreil. Teopema o TpEX meprneHIuKyIsIpax

[ToHsiTHE MHOTrOTpaHHMKA, OCHOBHBIE DJJIEMEHTBI MHOTOIPAaHHHUKA, BBINYKIBIE U
HEBBINTYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yrosnbHas
npu3Ma, TpaHU U OCHOBAHMs NPU3MBbI, NpsMas U HAKJIOHHAs IMpHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsMOyTroibHbIN Mapajjiesenumnes] u
ero csoictBa. [Tupammna: N-yronbHas nupamuaa, TpaHU U OCHOBAHME IMHUPAMMIbI,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, MpPAaBHIbHAS W yceu€HHas MUpaMUJa.
OnemMeHTbl Npu3Mbl M nupamuiabl. [IpaBwiibHBIE MHOTOIpaHHUKU: MOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IpaBWIbHAsg IpU3Ma M IpaBWiIbHAas INHpaMHUAA,
npaBUiIbHAs TPEYroibHAas MUpaMHJia U MPaBWIbHBINA TeTpasap, kyo. Ilpeacrasienue o
IPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, JOJAeKa’ap U ukocadapyrue CedeHus
IPU3MBbI ¥ TUPAMHU/IBI

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, NMPSMOM, MJIOCKOCTH.

SJICMGHTLICI/IMMCTPI/II/I B nupaMmuaax, napajijiejcnuicaax,
MMPaBUJIIbHBIXMHOT'OT'PAHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AuaroHanu, yriael. Ilnomans
OOKOBOM TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSAMOM MPU3MBI, IJI0Lab OCHOBAHUMH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH NpsiMoi mpu3Mbl. [Imomrans 60KOBOI MOBEPXHOCTH U




IIOBEPXHOCTU IMPABWIBHON MUPAMHUABI, TEOpPEMa O IUIOIIAJAA YCEYEHHON INHMPAMHUJIBIL.
[TonsTneo600BEMe. OOBEMIUPAMHUIBI, TTPU3MBI

7.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUSI MEXKIY IUIOMIAIMUA TIOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kox
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6.1

6.2

IIpoBepsiemMbliidIeMeHTCOAePKAHUS
I'eomerpus

[HunuHaprdeckass MOBEPXHOCTh, 00pa3yromue MUIMHAPUYECKON IMOBEPXHOCTH, OCh
IAJIUHIPUYECKOW TOBEPXHOCTH. L{umuHAp: OCHOBaHMS W OOKOBas MOBEPXHOCTD,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

Konnueckasi moBepXHOCTh, 00pa3yrone KOHMUYECKOM MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi mnoBepxHOcTH. KoHyc: OocHOBaHME M BepIIMHA, OOpa3yrolas U OCh,
wionaab OOKOBOM W TMOJHOM MOBEPXHOCTU. Y CEUEHHBIMKOHYC: OOpa3ymollue H
BBICOTA, OCHOBAHUS U OOKOBASTIOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, JHaMeTp, IJIOMIAIs MOBEepXHOCTH chepbl. B3anmHoe
pacrionioskeHue chepsl M IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, Iuiomanb

chepsl

6.4

6.5

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BEépTkanmianHpa 1 KoHyca

KOM6I/IH8.I_II/II/I TCJ BpalllCHUA 1 MHOI'OI'PaAaHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIM OKOJIO
C(I)epbl, C(pepa, BIIMCAHHAs B MHOT'OT'PaHHUK, UJIA TCJIO BpalllCHUSA

6.6

[Tonsitue 06 o00bEMe. OcHOBHBIE CBOIiCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapajuieNnenunena u cieacteus u3 He€. OOBEM uImMHApa, KOHYyCA.
O06BEéM mapa u riomazas chepb

6.7

6.8

6.9

[Tono6uble Tena B npoctpaHcTBe. COOTHOMIEHUSI MEXAY IUIOMIAIIMUA TOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenns HUJIIMHApPA (napannenLHo U HNCPIHCHAUKYIIAPHO OCI/I), CCUCHHUA KOHYCa
(napanneanoe OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepI_HI/IHY), CCUCHU 1Iapa

Bexktop Ha muiockoctTM M B mpocTpaHcTBe. ClOKEHHE W BBIYMTAHHWE BEKTOPOB.
YMHOXKEHUE BEKTOpAa Ha 4ucia0. PasimoxkeHue BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpasuino nmapamnenenunena. Pemenne 3a1ay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronbpHasg cucremMa KOOpJAWHAT B TMpocTpaHCTBe. KoopaumHatel BeEKTOpA.
[Ipocreiimme 3amaun B KOOpJAMHATax. YTod Mexay Bektopamu. CkanspHoe
MPOU3BE/ICHUE BEKTOPOB. BbIUuCIEHHE YITIOB MEXAY MNPSIMBIMH W TUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIIMETOANPUPEIEHUUTE€OMETPHUUECKUX3a1a4




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

KoanposepsiemororpedoBanus

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM
pe3yJibTaTaM OCBOEHHUSI OCHOBHOII 00pa3oBaTe/IbHOI
NMPOrpamMMbl cpeHero 001ero 00pa3oBaHus

Bnagenue MerogamMu  10Ka3aTeNbCTB,  aIrOpUTMaMHU
peleHus 3a1a4; yMeHue popMyJIupoBaTh U ONEPUPOBATh
HNOHATUSIMU: OIIPECIICHUE, aKCUOMa, TEOPEMA, CIEACTBUE,
CBOMCTBO, MPU3HAK, J0KAa3aTeIbCTBO, PAaBHOCUIIbHBIC
(GOopMyIUpPOBKY; IPUMEHATh UX; YMEHUE (HOPMYIHPOBATH
00paTHOE ¥ MPOTUBOIOJIOKHOE YTBEP)KJICHHUE, IPUBOIUTD
IpUMEpbl U  KOHTPIOPUMEpPHI, HCIOJIb30BaThb METO]
MaTEeMaTUYECKON HMHIYKLUH; MPOBOIUTH JI0Ka3aTEIbHBIC
paccyXJeHHUs TpuU  pelIeHHH  33Jad,  OLICHMBATh
JIOTUYECKYI0  IPABUJIBHOCTb  PAaCCY)XIEHUN; yMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOIMHOMXECTBO,
olnepauuy HaJ MHOXECTBAMM; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBI  ammapar s  ONHCaHMS
pEAIBHBIX MPOLIECCOB U SBJIEHUI U IIPYU PELICHUU 3a/1a4, B
TOM 4YHUCJIE€ W3 JPYrHMX Y4eOHbIX IpPEAMETOB; yMEHHE
ONepUpOBATh MOHATHAMM: rpad, CBSA3HBIA Tpad, aepeso,
LUKJI, Tpad Ha IUIOCKOCTH; YMEHHUE 3aJ1aBaTh U OIUCHIBATH
rpadbl Pa3IUYHBIMM CHOCOOAMH; MCIIONB30BaTh Ipadbl

IIPU pEIIeHUH 3a]a4

YMeHue onepupoBaTh MOHATHUSAMH: HATypalbHOE YHUCIO,
[[EJI0€ YHCJIO, CTEMEeHb C IeJbIM IOKa3aTesieM, KOPEHb
HAaTypaJbHOM CTENEHU, CTENeHb C pPALMOHAIBHBIM
MOKAa3aTeJIeM, CTENEHbh C JCHCTBUTENLHBIM IMOKAa3aTelIeM,
norapudm  UYMcHa, CHHYC, KOCHHYC W  TaHTEHC
MPOM3BOJIBHOTO  YHCJA,  OCTaTOK MO  MOAYJIIO,
panuoHanbHOE YHCIIO, HUppaLMOHATILHOE YHCIIO,
MHOXECTBA  HATypaJbHBIX, IEJIBIX, PAlMOHAIBHBIX,

JEeHCTBUTEIIbHBIX YUCCII; YMCHHUEC UCIIOJIb30BATh MMPU3HAKH




JICITUMOCTH, HAaUMEHBIINNA  OOIMMH  JEIUTENh U
HauMeHbIee oO0Iee KpaTHoe, alropuT™M EBximmma mpu
peIIeHUN 3aja4; 3HaKOMCTBO c pazIUYHBIMHU
MO3UIIMOHHBIMU ~ CUCTEMaMHM  CYHCIICHMS;  YMEHHUE
BBITIOJIHSTh BBIUMCICHUE 3HAYCHUW W MpeoOpa3oBaHUs
BBIPKECHUI co CTEICHIMU i norapudmamu,
npeoOpa3oBaHusl  APOOHO-PAIMOHATBHBIX  BBIPAKCHUH;
YMEHHUE OIEepUPOBATh MOHATHSIMU: TOCIEI0BATEIBHOCTD,
apupmMeTHIecKas nporpeccus, reoMeTpuyecKas
nporpeccusi, OSCKOHEYHO YOBIBAIOIIAs TE€OMETPUUYECKAs
Mporpeccusi; yMEHHE 3aJaBaTh IIOCJIEIOBATEILHOCTH, B
TOM YHCJIE C IMOMOIIBI0 PEKYPPEHTHBIX (HOPMYIT; yMEHHE
OTICPUPOBATH MOHATHIMU: KOMILIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YMCiia, MOAYIb M apTyMEHT
KOMILUIEKCHOTO 4HClIa, (opMa 3amucu KOMIUICKCHBIX
gucen  (reoMeTpuyecKkas, TPUTOHOMETpUYECKass U
anrebpanyeckas); yMeTb MPOU3BOAUTH apHUPMETHUUECKUE
JEUCTBUSI C KOMIUICKCHBIMH  YHUCJIaMH; TPUBOJHTH
IPUMEPHI HCIIOIL30BaHUsA KOMIUIEKCHBIX  YHCEl;
ONepUpOBaTh MOHATHAMM: MaTpuua 2x2 u  3x3,
ONpeNeNuTeNb  MATPUIbl, T[E€OMETPUYECKHN  CMBICI

OTIPEIeTTUTEIS

YMeHue onepupoBaTh MOHSATHSMH:  PallMOHAJIBHBIC,
MppalyOHaJbHbIE, [0Ka3aTeIbHBIE, CTCIICHHBIE,
norapuMHUUECKue, TPUTOHOMETPUYECKHUE YpPAaBHEHHUS H
HEpPAaBEHCTBA, MX CHUCTEMBI; YMEHHME OIEPUPOBATH
MTOHSATUSIMH: TOXIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa
YpaBHEHUN W HEPABEHCTB, PABHOCWJIBHOCTH YpPABHEHHIA,
HEPAaBEHCTB M CHUCTEM; YMEHHUE pElaTh YypaBHEHUS,
HEPAaBEHCTBA M CHCTEMBI C TIOMOIIBIO  PA3JIMYHBIX
MPUEMOB; pellaTh YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
MapaMeTpoM; MPUMEHSTh YpPaBHEHHs, HEPABEHCTBA, HX
CHCTEMBI ISl PEIICHUSI MaTEMAaTUYECKUX 3a7a4 U 3a7a4 U3

pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIHS, YETHOCTD




(GyHKLIMU, NEPUOAUYHOCTh (YHKLUHU, OTrPAHUYEHHOCTh
(yHKINH, MOHOTOHHOCTB ()YHKILIUH, SKCTPEMYM (DYHKIIHH,
HauOoJplllee M HAaUMEHbIEE 3HAYEHUs (QYHKUUU Ha
IPOMEXYTKE, HempepbiBHAsA  (YHKIHS, aACHMIITOTHI
rpapuka (QyHKUMHU, TepBas W BTOpas NPOU3BOJHAs
(GyHKINU, TEOMETPUYECKHMH ¢  (HU3UYECKUH  CMBICIT
IPOM3BOJIHOM, IIEpBOOOpa3Has, ONpeaeEHHbI HHTErpal;
yYMEHHUE HaXOIUTh ACUMITOTHI Tpaduka GyHKINU; yMEHHE
BBIUUCIIAT  NPOU3BOAHBIE  CYMMBI,  IPOU3BEICHMS,
YaCTHOT'O ¥ KOMITO3UIMH (DYHKIMNA, HAXOIUTHh YpaBHEHHE
KacaTeJbHOW K Tpaguky (yHKIUHM; yMEHHE HaXOIUTb
NPOM3BOJHBIC  JJEMEHTapHBIX  (DYHKIMIA;  yMEHHE
UCMOJIb30BaTh  NPOM3BOJHYIO  JJIi  HCCIEJI0BaHMS
GyHKIMH, HaXoOuUTb HauWOOJbBIIME U  HAUMEHbIIUE
3Ha4YeHus1 (PyHKIMH; CTPOUTh IpaMKd MHOI'OWIEHOB C
UCTIOJI30BAHUEM amlapara MaTeMaTHYeCKOro aHajH3a,
OPUMEHATh NPOU3BOJHYIO JUISl HAXOXKACHUS HAWIYUIIEro
pemieHnss B TPUKJIAIHBIX, B TOM 4YHCIE COIHMAJIbHO-
HSKOHOMHMUYECKUX U (u3MUecKUX 3aJadax; HaxOJUTh
wiomaad U 00BEMBI (HUTYp C TIOMOIIBIO HWHTETpalia;
IPUBOANUTH PUMEPBI MATEMAaTHUYECKOTO0 MOJICITUPOBAHUS C

MOMOUIbIO AU PepeHInaTbHbIX YPAaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QYHKIHH,
oOpaTtHast (YHKIMS, KOMITO3UIUS (PYHKIMMA, JIHWHEHHAsS
GyHKIMSA, KBajgpaTuyHass  (QYHKIMS, paluoHaJIbHas
GyHKLUsA, CcTeneHHas (YHKIUS, TPUTOHOMETPUYECKHE
¢GyHKIIMM, OOpaTHblE TPUTOHOMETPUYECKHE (DYHKUUU,
nokaszareiabHas M Jorapugmuyeckas (QyHKIMM; yMEHHE
CTpPOUTh TpauKH W3YYEHHBIX (YHKIHA, BBIIOIHSITH
npeoOpa3oBanusi rpadukoB (QYyHKIHMHA, HCIOIB30BaTh
rpaduKy sl U3yYSHHS MTPOIECCOB M 3aBHCUMOCTEH, MpH
peLIeHUH 3a/1a4 U3 APYruX y4eOHBIX NMPeIMETOB U 3a/ad
U3 peabHON KHU3HM; BRIpaXaTh (HOpMyIaMH 3aBUCUMOCTH
MEXy BEJTMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA M Ipaduku
GyHKIUH A5 pelieHusl ypaBHEHUN, HEPaBEHCTB U 33/1a4 C

napamMeTpamu; I/1306pa)i(aTB Ha KOOpI[I/IHaTHOﬁ IIIIOCKOCTH




MHOKE€CTBA PCIICHUM YpaBHEHUM, HEPABEHCTB U UX

CHUCTEM

YMeHue pemarb TEeKCTOBbIE 33JJa4ll Pa3HbIX TUIIOB (B TOM
qrclie Ha MPOIEHTHI, I0JIM U YacTH, Ha IBXKEHUE, paboTy,
CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH, 3aJla4l U3 00JIacTu
yIOpaBieHUS JMYHBIMM M CEMEWHbIMH (UHAHCAMHU);
COCTaBJISITh BBIPAKEHUSI, YPaBHEHHUs, HEPABEHCTBA U HX
CUCTEMBI 110 YCJIOBUIO 33aJ]auM, HCCIEA0BATh MOJYyYECHHOE
pellieHre U OIICHUWBATH IMPaBAONOJ00HOCTh PE3yJIbTATOB;
YMEHHE MOJEIIMPOBaTh pealbHbIE CUTyallMd Ha S3bIKE
MaTE€MaTUKH; COCTAaBJISATh  BBIPAKCHUS, YpaBHEHUS,
HEPAaBeHCTBA M HMX CHUCTEMBbl [0 YCJIOBHIO 3aJayd,
UCCIJIE0BAaTh ITOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHUEM
anmapara anreOpbl, HMHTEPIPETUPOBATH MOTYYCHHBIN

pe3ynbTaT

Ymenue ONEpUPOBATH MTOHATHUSIMH: cpeaHee
apudmernyeckoe, MeArana, HauOobllee U HaUMEHbIIee
3HA4YEHUs, pa3Max, AUCIEPCUs, CTAHJAPTHOE OTKJIOHEHUE
YHICJIOBOTO Habopa; yMEHUue U3BJICKATb,
WHTEPIPETHPOBaTh WHGOPMAIUIO, TIPEICTABICHHYIO B
Tabluiax, Ha JAuarpaMmax, rpadukax, OTpa)karollyko
CBOICTBA peaJIbHBIX MPOILIECCOB U SIBJICHUI; MPEICTABISATh
uH(MOpMAILIMI0O C TIOMOMIIbIO TalNWIl U JUarpamm;
WCCIIEIOBATh CTAaTUCTUYECKWE JaHHbIE, B TOM 4YHCIE C
MpPUMEHEHHEM TpadUYecKuX METOJIOB M DIEKTPOHHBIX
CpelICTB;  rpaduuecku  HCCIEAOBaTb  COBMECTHBIE
HAOMIOJIEHUsI C TOMOIIBI0 JAWAarpaMM pacCeUBaHHS U

JIMHEWHOM perpeccuun

YMeHue onepupoBaTh NOHATHUAMHU: CIy4YallHBIA ONBIT U
ClIy4aiiHOe COOBITHE, BEPOSATHOCTh CIYYallHOTO COOBITHS;
YMEHHME BBIYHUCIATH BEPOSATHOCTH C MCIOJIb30BAHUEM
rpauuecKux METOAOB; MIPUMEHITH (POPMYJIBI CIIOKEHHS U
YMHOXEHUS BEPOATHOCTEH, bopmyy MIOJIHOM
BepoATHOCTH, (opmyny bepnymin, koMOuHaTOpHBIE
bakThl 1 (GOPMYINBI; OLEHWBATh BEPOSTHOCTH pPEaTbHbIX

cOOBITHI{; YMEHHE OINEPUPOBATH MOHATUSAMU: CllyyailHas




BEJINYHMHA, pacrnpeneneHie BEPOATHOCTEM,
MaTeMaTU4YeCcKoe OXUJaHue, AUCIEPCHs U CTaHAapTHOE
OTKJIOHCHHE CIIy4aitHOM BCJINYMHEI, byHKIUA
pacrpeaeneHust u IUIOTHOCTU PaBHOMEPHOTO,
M0Ka3aTeJIbHOTO U HOPMAJIbHOTO paclpe/iesIiCHUI; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHPENCIICHUM IS
pelIeHusl 3aJad; 3HAKOMCTBO C TOHATHUSIMU: 3aKOH
OONBIIUX YHUCEN, METOJbl BBEIOOPOYHBIX HCCIICIOBAHUM;
YMEHHE TPUBOJUTH MPUMEPHI MPOABJICHUA 3aKOHA
OONBIIMX YHCENl B MPUPOAHBIX U  OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEPUPOBATH MOHATUSIMU: COYETAHUE,
MEPECTAHOBKA, YUCJIO COYETAHUI, YHCIO NMEPECTAaHOBOK;
OounoM HpIOTOHA; yMeHHE NPUMEHSTh KOMOMHATOPHBIE
(bakThl ¥ pacCyX ACHUS ISl PEIICHHUS 3a/ay; OLIEHUBATh
BEPOATHOCTH peaTbHbIX COOBITHI; COCTaBIISITh
BEPOSITHOCTHYIO MOJIENTh u WHTEPIPETHUPOBATH

HOJ'Iy‘IGHHLIfI pe3yiibTat
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VYMeHue onepupoBaTh INOHATHSAMM: TOYKa, MpAMasd,
IUIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA YIia,
IJIOCKUM YTroJl, ABYTPAHHBIA YroJ, TPEXIPAHHBIA YTOJI,
CKpellMBaloIIMecs  MpsMble,  NApauIeIbHOCTh U
NEPNEHIUKYJIAPHOCTh MPSMBIX U IUIOCKOCTEH, YyTroil
MEXY MPSIMBIMU, YIOJ MEXAY MPSIMOW M IJIOCKOCTBIO,
YroJl MEXIYy IUIOCKOCTSIMH, PAacCTOSSHUE OT TOYKH [0
IJIOCKOCTH, PAcCTOSHUE MEXIY MNPSMbIMH, PacCTOSHUE
MEXIY IUIOCKOCTSIMHM; YMEHHME HCIIONb30BaTh IIpU
pelieHnn  3ajad  U3yuyeHHble (aKTbl U TEOPEMBI
IUIAaHUMETPUH;, YMEHHUE OIIEHMBATh pa3Mepbl OOBEKTOB
OKpPY’KaroIIero MUpa; CTPOUTh MaTEMATUYECKUE MOJIEIH C
MOMOUIbI0 T€OMETPUUYECKUX MOHATUN U BEJIWYUH, pELIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

YMeHue ornepupoBaTh MNOHATHUAMHU: IUIOUIAAb (UTYPHI,
00BEM ¢burypsi, MHOTOTpaHHUK, NPaBUIIbHBIN
MHOTOTpaHHUK, ceueHue MHOTOTpaHHHKa, KyO,
napajjieNienunen, nOpu3Ma, nupampaa, Qurypa u

MOBEPXHOCTh BpallleHus, HWIMHAP, KOHYC, wap, cdepa,




wiomaas chepsl, IJIOMAAb HNOBEPXHOCTH IHPAMHUJIBL,
MPU3MBI, KOHYCa, UWIMHApA, 00BEM KyOa,
IPSMOYTOJBHOTO TapajUIeNIeHIIe/1a, MTUPAMUIbI, TPU3MBI,
IWIMHApPA, KOHyca, IIapa, pas3BEPTKA IOBEPXHOCTH,
CeYeHHsl KOHYCa W LWIMHIAPA, NapajulelbHBIE OCH WU
OCHOBaHMIO, CEYEHHUE IIapa, IJIOCKOCTb, KaCaOLIasiCcs
cepsl, IMIMHApPA, KOHYCa; yYMEHHE CTPOWUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYDPHI U
IOBEPXHOCTU BpAIICHUS, UX CEYEHHUsS, B TOM 4YHCIE C
MIOMOIIIBIO DJIEKTPOHHBIX CPEACTB; YMEHHE HPUMEHSTH
CBOMCTBA TEOMETPHYECKHX (UTYp, CaMOCTOSATEIHHO
dbopMynHupoBaTh  ONpeNeNeHUus  HM3y4aeMblx  (uryp,
BBIJIBUTaTh THIIOTE3bl O CBOMCTBAX W NpPU3HAKaX
reOMETPHUECKUX (PUTYp, 000CHOBBIBATH WM ONPOBEPTaTh
UX; YMEHHE TPOBOIUTH KiIacCu(UKAIMIO QUIYp 10
pPa3NIMYHBIM  TPU3HAKaM, BBIOJIHATH  HEOOXOIMMBIE

JAOITIOJIHUTCIIbHBIC IIOCTPOCHHA
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YMeHue  onepupoBaTh  MOHATHSAMM:  JBIDKEHHE B
NPOCTPAHCTBE, MApaUICIbHBIA TEPEeHOC, CHMMETpPUs Ha
IUIOCKOCTH M B MPOCTPAHCTBE, TOBOPOT, NMpeoOpa3oBaHue
nonoous, MmoAoOHBIE (UIYpbl; YMEHHME paclo3HaBaTh
paBHbIE U IMOJ0OHBIE (DUTYpBI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; MCIOIb30BaTh T€OMETPHUYECKHE
OTHOIIEHWs ~ TpU  pElIeHMH  3a/4a4;  HaxXxOJIUTb
TreOMETPUYECKNEe BEIMYMHBI (IUIMHA, YTOJ, IUIOUIAlb,
00BbEM) NpU peleHHH 3aJad U3 JPYruxX Yy4eOHbBIX
NPEIMETOB M W3 pEabHOW JKM3HH;, YMEHHUE BBIYHCIISTH
reOMETPUUECKUE BEIWYMHBI (JJIMHA, Yroj, IUIOIIAb,
00BEM, TUIOIIAAb TOBEPXHOCTH), HCIIOJIB3YSl H3y4YeHHBIC
(GopMyIBI U METO/BI, B TOM YHCIIE: TUIONIA/Ib TOBEPXHOCTH
MUpaMHAIIBI, TPU3MBI, KOHYCA, IHJIHH/PA, TUTOmans chepsr,
00béM  Kyba, TOpPSAMOYrOJbHOTO  Mapajieenumnena,
MUpaMHTIBI, TIPU3MBI, NWIMHAPA, KOHYyCa, IIapa; YMEHHUeE

HAXOJIUTh OTHOIIEHHUE 00BbEMOB MOTIOOHBIX UTYP

12

YMenue OIICpHUPOBATH INOHATUAMU: npsAMOYTOJIbHAaA

CUCTEMA KOOpAWHAT, BEKTOpP, KOOPAMHATBI TOYKH,




KOOPJIMHATBl BEKTOpA, CyMMa BEKTOPOB, IPOMU3BEICHUE
BEKTOpa Ha YHCIIO, pa3IoKEHHE BEKTOpa Mo 0Oaswucy,
CKAJIIPHOE TPOM3BEICHHE, BEKTOPHOE IPOM3BEICHUE,
YroJa  MEXKIAy BEKTOpaMH; yMEHUE  HCIIOJIb30BaTh
BEKTOPHBIH M KOOPJAMHATHBIA METOJ [UIsl pelIeHUus
TeOMETPUYECKUX 3a/Jad M 3a1a4 JpYTuX Yy4eOHBIX

npeaMEToOB
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VYMeHue BbIOMpPATh MOIXOASIIMN METOX Ul PELICHMs
3a/1a4M; IOHUMAHUE 3HAYUMOCTH MAaTEMaTUKU B U3y4YEHUU
HOPUPOJHBIX M OOILECTBEHHBIX IPOLECCOB U SBIJICHUIL,
YMEHHUE PACIIO3HABaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKH
B UCKYCCTBE, YMEHHE IIPUBOJIUTH IIPUMEpBI
MaTE€MaTUYeCKUX OTKPBITHM POCCUMCKOM M MHUPOBOMU

MaTeMaTH4YeCKOM HAayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsiemMbliidjieMeHTCOAEPKAHUS
1 UYucia v BBIYUCICHHS
1.1 HarypanbsHbie 1 1iesbie yncia. [Ipu3sHaku AeTMMOCTH IEIIBbIX YHUCENT
12 Panonanbubie  uncia. OOBIKHOBEHHBIC M JICCSATUYHBIC JPOOM, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOH cremneHu. [leiicTBust ¢ apupMeTHUECKUMH
' KOPHSMHU HAaTypaJbHOM CTEIICHH
14 Cremenb ¢ 1enbiM  TokazaTeraeM. CTerneHb C  palMOHAJIBbHBIM I1OKA3aTelIeM.
' CaolicTBacTeneHU
15 CuHyCc, KOCHMHYC M TaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JlefictBuTenpHble  YHcna. ApuU(METHYECKHE ONepalud C JeHCTBUTEILHBIMU
1.7 yucnamu.  [IpuOMmKEHHBICBBIYNCIICHHS, TPABHJIAOKPYIJICHUS, NpPUKUAKA |
OLCHKAPE3yIbTaTaBbIYUCICHUI
1.8 [IpeobpazoBanneBBIpasKEHUI
1.9 KomrutekcHbIeuncIa
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI
2.2 HWpparmoHaisHbleypaBHEHHUS
2.3 TpuronomeTpuuecKkueypaBHEHUs
2.4 [TokazaTenbHbIE U JTOrapru(PMUIECKUCYPaBHEHUS
2.5 Llenbie 1 IPOOHO-paIMOHANIEHBIE HEPABEHCTBA
2.6 HppannoHanbHbleHEpaBEHCTBA
2.7 [TokazarenpHbIe U TOoTapUPMUIECKUCHEPABEHCTBA
2.8 TpuroHoMeTpu4eCKNEHEPAaBEHCTBA
2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
210 VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C APAMETPAMHE
2.11 Marpuiia cucTeMbl JIMHEWHBIX ypaBHEHHA. ONpeaenTuTeb MaTPUIIbI
3 OyHKIMH U TpaduKH




OyuHkius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkuuu. YétHbie 1 HeuéTHbIE QyHKUIUU. [leproanyeckueyHKITIHN
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKmm.
3.9 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHUHUMYMBI GyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CrenenHass GyHKIMS C HaTypalbHBIM M II€JBbIM IoOKa3aresneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢Qyaknuit. CpoiicTBa  (HyHKIHMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITociieq0BaTeNbHOCTH, CIIOCOOBI3aJaHUAIIOCIIEJOBATEILHOCTEN
3.8 Apudmerndeckast 1 reoMeTpuIecKkas mporpeccur. @opMyina CII0KHBIX TPOLIEHTOB
4 HavanamatemaTtnueckoroananusa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIC FM€eMEHTAPHBIX (YHKIIUN
[lpumeHneHne NPOM3BOAHOW K HCCIIEAOBAHUIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 KCTPEMYMBI. HaxoxneHnenan0o1p1ero u
HaMMEHBIIETO3HAYCHUA(DYHKITMHHAOTPE3KE
4.3 [TepBooOpaznas. MuTterpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OmnucarenpbHAsSCTAaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 OUrypbIHAIUIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEpXHOCTUBPALLIEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1 T'eometpus, 10—11: Yueb. nusa obmieodpaszorart. yupexaenuit/ JI.C. Atanacss,
B.®. byrysos, C.b.
Kanomues u np. — M.: [IpocBenienue

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

2.

S

Bb.I'. 3uB. JIugakTuyeckue MaTepualsl o reomerpuu 14 11 kmacca. —
M. Ilpocseuienue.

FO.A. I'nmazkoB, N.W. FOnuna, B.®. byty30B. Pabouas TeTpanb 1o
reomerpuu 1 11 kiacca. — M.:IIpoceemenue.

b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuil. 3agauu o reoMeTpun i 7 —
11 xmaccoB. — M.:IIpocBenienue.

C.M. CaaksH, B.®. byry3oB. U3yuenue reomerpuu B 10 — 11 kmaccax:
MertoanyeckuepeKoMeHauu K yaeonuky. Kaura mis yautens. — M.:
[Ipoceemienue.

A.IIL. Kucenes. DnemenrtapHas reometpusi. — M.: [IpocBelienue.
[Toypounsie pazpaboTku 1mo reometpuu 11 kiracce
(muddepennmpoBannbiii moaxon) — OO0 «BAKO».

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru,
http://www.school.edu.ru,
http://school-collection.edu.ru/collection/matematika/,
http://www.mathematics.ru, http://www.marh.ru,
http://www.bymath.net, http://matematiku.ru, http://school.msu.ru,
http://festival.1september.ru,

https://learningapps.org/4470596, Uudoypok, kommika ypokos, POIII,



