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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHHE, POPMHUPYEMOE MPU U3yUYEHUU 00YHaAIOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHnH 3a7]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
reOMETpUH, KaK COCTaBJsAIOUIed mnpeaMeTHoM obOmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(GopMHUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHE  YMEHHUS  BJIQJIETh ~ OCHOBHBIMM  TIOHATHUAMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHWE YMEHHS paCliO3HABaTh HA YEPTEkKaX, MOACISIX U B pEabHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIaJE€Thb METOJIAaMHU JI0Ka3aTEeNbCTB M aJTOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00O0CHOBaHMHU MaTEeMAaTHUYECKUX YTBEPXKJIEHUHN U POJIM aKCUOMATHKHU B IPOBECHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECa K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTro Kypca «['eomerpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, pacHpeleNEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychnoBus i auddepeHuranuu  O0ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyaymiel mpodeccun, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE 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 IPSAMOH J10 MIIOCKOCTH, MPOEKLHsI (GUTYpBI Ha MIIOCKOCTh. [lepneHaAuKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKAAP U UKOCABP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NapaJuIeNeNUIe d, CUMMETPHsS NPABWIBHBIX IIPU3M, CHMMETpHUS IPABUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3lIoKEHUH BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: NMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M M1apoBOTo
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOI'PAaHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ dJacTel.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS LIHIIUHpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHMI: METOJ CJIEeIOB, METOJI BHYTPEHHErO0 MPOEKTHUPOBAHUS, METO] MEepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpoctpaHcTBe. KoopauHarel BekTopa. PasnokeHne BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBM)KEHUM. BuIbl JBWXEHUN: TMapajuleNibHBIM MEepeHoc,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[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(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOro  obOmiectBa  (BBIOOPBI, OMPOCBI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAILIEMY POCCUHCKOW MaTeMAaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIUCKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOpPMHPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTEeMaTUYeCKue 3HAHUS 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 CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit npodeccun U peaan30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IIJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWN IS pelieHus 3ajady B 00JIacTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAHUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS pa3BUTHUSL LIMBWIN3AIMH, OBJIAJICHUE SI3bIKOM MaTeMaTUKH U MaTEMaTHUYECKOM
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH M XapPaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUH JJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOABI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH Je(UUIUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPENCTaBIATh €€ B pazIU4HbIX (Popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOINPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBbI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 3a/1a4H, BHIOMPATh CIIOCOO pEelIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  IO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTAT pabOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ NPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHUN;

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
NUpaMU/a, MPSIMOYTOJIBHBIN Mapaienenunena, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OPTOTOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP Ha TNIOCKOCTb, BHIMOJIHATH U300pakeHus puryp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH IMPOCTEUININE NPOTrPAMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS HAa MPAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIHN C HCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca oGyyaronuiicss HayquTcs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
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 PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpaIlCHUS;

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, WHTEPHPETHPOBATH U MPeoOpa3oBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a]1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
penaTh reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSMHU, CBSI3aHHBIMU C JIBUJKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TE€J BpALICHUS: CEUEHUs LIWJIUHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYILIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
YU OLECHUBATh pPEaJbHbIE CUTyallUH, NPUMEHATH H3YUYEHHBIC MOHITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, arrmapata anreOpbl, peniaTh
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




Ne i/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Tema ypoka

OcHoBHbI€ NpaBuiia U300paKeHUsI HA PUCYHKE

IJIOCKOCTH, MApAJIJIENIbHBIX MPSMBIX (OTPE3KOB),

CEepeIMHbI OTPE3Ka

ITonsTus CTCPCOMETPUHU: TOUYKA, ITpsAMasd, IJIOCKOCTD,
IIpOCTPAaHCTBO. OCHOBHBIE ImpaBujia I/I306pa)KeHI/IH Ha

PHUCYHKE IIJIOCKOCTH, TTAPAJUICITBHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS: TIEepeceKaroIuecs MIOCKOCTH,
nepeceKaroImecs mpsimMas ¥ MiIoCKOCTh;
MOJIYTIPOCTPAHCTBO

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoTshI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

IlousTus: MEPECCKArOIMMrECs IMI0OCKOCTH,
NnepeCceKarmuecs npsamMas u nmioCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHH1KH, H300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

MHororpaHHuKH, H300paKeHHE MPOCTEUIINX

MIPOCTPAHCTBEHHBIX (DPUTYP, HECYILIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC CICACTBHUA U3

HHUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE CIEACTBUS U3

HHUX




Ne i/

Tema ypoka

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3
HuX. CriocoObl 3a1aHUS MIPSIMBIX U IJIOCKOCTEH B
npoctpanctBe. O603HaUEHUS NPSAMBIX U TUIOCKOCTEH

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThbI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

10

N300pakeHne ceueHuil mupaMupl, Kyoa U IPU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3obpakenue
[epEeCeUYEeHMs OJIYUEHHBIX TIIOCKOCTEM.
PackpammBanue NoCcTpOEHHBIX CEYEHUIN Pa3HBIMU
LIBETAMU

11

N300pakeHne ceueHuil mupaMupl, Kyoa U IPU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. Mzobdpakenue
IIEpECEYEHUS MOTYYEHHBIX INIOCKOCTEH.
PackpammBaHye OCTPOEHHBIX CEYEHUN pa3HBIMU
LBETAMU

12

13

14

N300paxenune ceyeHnit nmupamuibl, Kyda 1 pU3Msl,
KOTOpBIE MPOXOJAT yepe3 ux pédpa. M3o0paxenue
nepeceyeHus MOoy4YeHHBIX MII0CKOCTEH.
PackpaiBanyue NOCTPOSHHBIX CEUYCHUH Pa3HBIMU
[[BETaMH

N300paxenune cedyeHuit nupamuibl, Kyoa v MpU3Msl,
KOTOpBIE MPOXOJAT Yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOyUYeHHBIX MII0CKOCTEH.
PackpamBanue NOCTPOSHHBIX CEYCHUN Pa3HBIMU
[[BETaMH

Merton cinenoB 1uisi HOCTPOCHUS CEYECHUM

15

Merton crnenoB uist NocTpoeHus ceueHuil. CBoiicTBa
MEePECEUCHUH TPSMBIX U TIJIOCKOCTEH




Ne i/

16

Tema ypoka

Merton cnenoB 1uisi TOCTpoeHus ceueHuii. CBoiicTBa
MEePECEUCHU I MPSMBIX U TIJIOCKOCTEH

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThbI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

17

[TocTpoeHue ceueHuii B mupamue, Kyoe 1mno Tpém
ToukaMm Ha péopax. Co3maHue BHIHOCHBIX YEPTEKEH U
3alKUCh 1IAroB MOCTPOEHUs

18

19

20

[TocTpoenue ceueHuii B mupamue, Kyoe 1mo Tpém
ToukaMm Ha péopax. Co3maHue BHIHOCHBIX YEPTEKEH U
3aIKUCh 1IAroB TOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha pEOpax. Co3znaHune BHIHOCHBIX YEpTeXeH 1
3aMuCh MIaroB MOCTPOEHUS

ITocTtpoenue ceuenuii B nupamuse, Kyoe 1no Tpém
ToukaM Ha p€opax. CozraHue BEIHOCHBIX YepTexel nu
3aIKUCh 1IaroB ITOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOINOPLMOHANIBHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB

22

[ToBropenue mrannmerpun: Teopema Menenas.
PacueTtsl B ceueHNSIX HA BEIHOCHBIX YEPTEIKAX.
Hcropus pa3BUTHS IIIAHUMETPUU U CTEPEOMETPUHI

23

24

KonrtponbHas pabora "AKCHOMBI CTEPEOMETPHH.
Ceuenns"

B3auMHOe pacnosnokeHue NpsMbIX B IIPOCTPAHCTBE.
CkpemuBatouecs npsmele. [Tpusnaku
CKpelBaroImuxcs npsMeix. [lapamiensHusie npsimele
B IIPOCTPAHCTBE




Ne i/

25

26

Tema ypoka

Teopema o CyIecTBOBaHMH M €IMHCTBEHHOCTH
NPAMON NapajuieIbHOW TAaHHOU MPSIMOiA,
MPOXOASAIICH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kalen Ha TaHHOM npsiMoi. JleMMa o niepecedueHuun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX NpsIMbIX. Teopema o TpEx

napayiCJIbHBIX IIPSAMBIX. TeopeMa (¢}
CKPCIIUBAOIIHUXCA ITPAMbBIX

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThbI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOICTBA MapalIeIbHOTO MPOSKTUPOBAHUSI.
N3o006paxenne pa3HbIX (GUTYp B MapaljielbHON
MPOEKIUU

28

[{eHTpanbHas NpoeKus. YTOI C COHAIIPaBICHHBIMU
CTOPOHAMU. YTOJ MEXAY IPSIMBIMU

29

30

31

3aza4yn Ha JOKa3aTeIbCTBO U UCCIIE0BAHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

IlonsTus: napajijieJIbHOCTb HpHMOf/'I " IJIOCKOCTHU B
MMPOCTPAHCTBC. HpI/I3HaK napajijiCJIbHOCTH HpHMOﬁ n
mIockoctu. CBolicTBa napajiyiCJIbHOCTH HpSIMOf/'I u
IIJIOCKOCTH

I'eomeTprueckue 3aaun Ha BBIYUCIIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C NApaIEIbHOCTHIO
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE




Ne i/

32

Tema ypoka

[Toctpoenue ceueHusi, MPOXOIAIIETO Yepe3 TaHHYIO
MPSMYIO Ha YepPTEKE U MapauIeTbHOrO IpYyron
npsAMoi. Pacu€r oTHommeHui

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThbI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

33

[TapamtenpHas NpoeKLUsl, IPUMEHEHHE IS
MIOCTPOCHMSI CeUeHUl KyOa 1 napasenenumnea.
CaolicTBa napauienenunena u Npu3Mbl

34

35

36

37

38

[TapannensHbie muockoctu. Ipusnaku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

Teopema 0 mapaIeIbHOCTH U €IUHCTBEHHOCTH
IJIOCKOCTH, MPOXOJIALICH uepe3 TOUKY, He
MIPUHAUISIKAIYIO TAHHOM IJTIOCKOCTH U CJICJICTBUS U3
Heé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUCHHUS IIPU
[IEPECCUYCHNUH IBYX MapaJIIEIbHBIX IIIOCKOCTEH
TpeThen

CBoiicTBa mapayyienbHbIX MJIOCKOCTEN: 00 OTpe3Kax
napajieNIbHBIX MPSAMBIX, 3aKITIOYEHHBIX MEXKITY
MapajuIeIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUH
IpSMOI1 ¢ ABYMS MapajuieIbHBIMU MJIOCKOCTSMU

IToBropenue: Teopema [Tudaropa Ha mockoctTu

39

40

[ToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO
TPEYTOJIbHUKA

CaoiicTBa Ky0a U MPsIMOYT'OJIBLHOTO
napajuienenumena




KonuyectBo yacos JlaTa
JIeKTPOHHBbIE U(PPOBHIE
Nem/m  Tema ypoka Konrpoabusie IIpakrnueckne HM3y4YeHHs
Bcero o0pa3oBaTe/IbHbIEe pecypchl
padoThI padoThbI
41 Beruucnienue JUinH oTpe3KoB B KyOe U 1
IPSIMOYTOJIbHOM TapajulesienuIesie
[lepneHUKyYISIPHOCTD MPSMOM U IUIOCKOCTH.
42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 1
IJIOCKOCTH
[lepneHquKyISIPHOCTD MPSAMOM U IUNIOCKOCTH.
43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 1
IJIOCKOCTH
Teopema 0 CylIecTBOBaHUM U €IMHCTBEHHOCTH
44 MPSIMOM, IPOXOJIAIICH Yepe3 TOUKY MPOCTPAHCTBA U 1
MEPIEeHIUKYISIPHON K MIIOCKOCTH
45 [TnockocTy U neprneHANKyYIIpHbIE UM IPSIMbIC B 1
MHOT'OIpaHHHMKaxX
46 [1nockocTH ¥ epNEHANKYISIPHBIE UM MIPSIMBIE B 1
MHOTOTpaHHUKAX
47 [lepnennukynsp u HaknoHHas. [loctpoenue 1
MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO
48 Ilepnenukynsp u HaknoHHas. [loctpoenue 1
NEePIEeHINKYIISApa U3 TOYKU Ha MPSIMYIO
49 Teopema o Tpéx nepneHAUKYIspax (mpsmas u 1
oOpatHas)
50 Teopema o Tpéx nmeprneHAuKynapax (npsmas u 1
oOpatHas)
ol VYroa Mexay CKpeIUBaOIIUMHUCA TPSIMBIMU 1




KonuyectBo yacos JlaTa
JIeKTPOHHBbIE U(PPOBHIE
Nem/m  Tema ypoka Konrpoabusie IIpakrnueckne HM3y4YeHHs
Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoThbI
59 ITonck neprneHauKyIAPHBIX MPSAMBIX C IIOMOILBIO 1
NEPIECHIUKYJIAPHBIX TUIOCKOCTEN
53 OpToroHajibHOE MPOSKTUPOBAHUE 1
54 [Toctpoenue ceuenuit kyba, IpuU3Mbl, IPABUILHON 1
MIUPaMMJIBI C TOMOLIBI0 OPTOTOHAIBHOW NPOEKIINH
55 [TocTpoenue ceueHmit Kyoa, IPU3MBbI, TPABUIBHOM 1
MIUPaMHJIBI C TIOMOLIBIO0 OPTOTOHAILHOW ITPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
56 wiockocty. [Imockoctu cumMeTpuii B 1
MHOTOTpaHHUKAX
57 [Ipu3Hak NepneHIuKyJIIpHOCTH IPSIMON U 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH
58 IIpaBunbHBIE MHOTOTpaHHUKHU. Pac4€r paccTossHUM 1
OT TOUYKH JI0 IIJIOCKOCTH
59 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pacd€r paccTostHui 1
OT TOYKH JI0 MIIIOCKOCTH
60 CriocoObl OIYCTHTD NMEPIIEHAUKYIISPBI: CAMMETpPHUS, 1
C/IBUT TOUKH I10 NapaJlJIeIbHON NPSMOI
61 CaBur no HenapauienbHON NPSIMOM, U3MEHEHHE 1
paccTossHUI
62 KonTponbhas pabota "B3aumHoe pacnonoxenue 1 1
MPSAMBIX U ITIOCKOCTEN B MPOCTPAHCTBE"
IToBTOpEHME: YrOa MEKAY NPSIMBIMU Ha MJIOCKOCTH,
63 TPUTOHOMETPHSI B IPOU3BOJILHOM TPEYTOJIbHUKE, 1

TeopeMa KOCHHYCOB




KonuyectBo yacos JlaTa
JIeKTPOHHBbIE U(PPOBHIE
Nem/m  Tema ypoka Konrpoabusie IIpakrnueckne HM3y4YeHHs
Bcero o0pa3oBaTe/IbHbIEe pecypchl
padoThI padoThbI
64 IToBTOpEHUE: Yros MeKIY CKPELIMBAOIUMUCS 1
IPSIMBIMU B IPOCTPAHCTBE
65 I'eomeTprueckue METOAbI BEIUNCIEHUS YIIIa MEXKTY 1
IPsIMBIMU B MHOTOTpaHHHKaX
66 JByrpanHbiil yroa. CBOMCTBO JIMHEWHBIX YIJIOB 1
JBYTPAHHOI'O yIJia
67 [lepnenaukynspHble miaockocTu. CBoMCTBA B3aUMHO 1
HEePIEHAUKYIISPHBIX IIOCKOCTEH
[Ipu3Hak neprneHuKyIIpHOCTH IIIOCKOCTEH;
68 TeopeMa O MPSIMOU MEPECEUCHUS IBYX IJIOCKOCTEH 1
MEPIEeHIUKYJISAPHBIX TPEThEH IIOCKOCTH
69 HpﬂvMoyroanmﬁ napajuiesienunes; Kyo; usMmepeHus, 1
CBOMCTBA MPSAMOYTOJIBHOTO Mapasiiesienuneaa
70 Teopema 0 AMaroHany NpSMOYroJbHOTO 1
napajuleNIENUIeNa U CIEICTBUE U3 HEE
CrepeoMeTpuyecKkue U NPUKIAAHbIE 3aa4H,
71 CBSI3aHHBIE CO B3aUMHBIM PACIOI0KEHUEM MPAMBIX U 1
IJIOCKOCTH
[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
72 napajuieNbHbIe MIIOCKOCTH B CTaHJaPTHBIX 1
MHOTOTpaHHHUKaX
[Tapa napanienbHbIX IIOCKOCTEN Ha
73 CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE MEXKIY 1

CKpCHIMBAIOIIUMUCA ITPAMBIMHU B IMTPOCTHIX
CUTyalusXxX




KonuyectBo yacos JlaTa
JIeKTPOHHBbIE U(PPOBHIE
Nem/m  Tema ypoka Konrpoabusie IIpakrnueckne HM3y4YeHHs
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI
74 PaccrosiHre OT TOUKH /10 MIIOCKOCTH, PACCTOSTHUE OT 1
IPSIMOI 10 IJIIOCKOCTH
Beluncnenue paccTosHUNA MEXKIY
75 CKPELIMBAIOIIHUMUCS IPSIMBIMH C IIOMOIIBIO 1
HEePIEHAUKYIIIPHOHN MIIOCKOCTH
TpéXrpaHHbIid yroy, HEpaBEHCTBA UL TPEXTPAHHBIX
76 yrioB. Teopema [Tudaropa, TeopeMbl KOCHHYCOB U 1
CHHYCOB JJIs1 TPEXTPAHHOTO YIJja
77 DneMeHTHl CPepruuecKoil reOMEeTpUH: reoIe3NUeCKue 1
JIMHUU Ha 3emiie
78 KonTponbHas padota "Yrisl u pacctosHus" 1 1
79 CucremaTtu3zanus 3HaHul "MHOrorpaHHHUK U €T0 1
3JIEMEHTHI"
80 [Mupamupa. Buael nupamua. [IpaBunsHas nupamuia 1
81 [Ipusma. [Ipsamas u HaknoHHAs npu3Mel. [IpaBunbHas 1
npu3mMa
82 [IpsiMolt napaienenunen, NpsMoyroJbHbIN 1
napaiesnenunes, Kyo
83 Brinykiible MHOrorpanHHuku. Teopema Oitniepa 1
84 Beimykieie MHOrOrpanHuku. Teopema Diinepa. 1
[IpaBuiibHbBIE U NOTYIPAaBUIbHBIE MHOTOI'PAaHHUKU
85 KonrtponsHast pabora "MHororpaHHUKH" 1 1
86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1




KoanyecTBo yacoB Jlata
Nem/m | Tema ypoxa Kontpoabnbie [pakTudeckne H3ydeHHs JICKTPOHIILIC UHPpOBLIe
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI

89 [IpaBuno mapamienenurena

90 YMHOKEHHE BEKTOpa HA YUCIIO

01 Paznoxenue BCKTf)pa 1o 6a3ucy TpEX BEKTOPOB, HE 1

JISKAIIUX B OJTHOM TUIOCKOCTH
92 CkansipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

96 IIpocreimue 3a1auu ¢ BEKTOPaMH 1

97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

98 O06o0061eHre U cucTeMaTu3alus 3HaHu| 1

99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1

100 HToroBast KOHTpOJbHAsA paboTa 1

101 Hrorosast koHTpobHAs paboTa 1

102 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KoanuecTBo 4acoB

Hara JIeKTPOHHBbIE HU(POBHIE
Nen/m  Tema ypoka Kontpoabubie  IIpakTuueckue 6
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE pecypchl
padoTsI padoTbI
1 [ToTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
) [ToBTOpenue tems! "CxkanspHoe 1
MIPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TIPSAMOIA, 1
MPOXOJIAIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounsseneHne 1
3 JInHeliHbIe HEPABEHCTBA, JINHEWUHOE 1
MpOrpaMMHUPOBAHUE
9 JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1
MpOrpaMMHUPOBAHUE
10 AHaNMTUYECKHE METO/IbI pacyéra yria 1
MEXIY NPSMBIMU B MHOT'OTpaHHUKAX
11 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEXY TIIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 ®opmya pacCTOSHUS OT TOUKH J10 1

IJIOCKOCTHU B KOOpAHUHATAX




KoauuecTBO 4acoB

Hara JIeKTPOHHBbIE HU(POBHIE
Nen/m  Tema ypoka Kontpoabubie  IIpakTuueckue
Bcero u3yueHusi oOpa3zoBaTeibHbIE pecypchl
padoThI padoThI
13 Haxoxnenue paccTosHUN OT TOUKH J10 1
IIJIOCKOCTH B KyOe
14 Haxoxxnenue paccTositHUM OT TOYKHU 710 1
MJIOCKOCTH B IIPABMJIBHOW MUPAMU/IE
15 KontponbHas padoTa "AHamuTHyecKas 1 1
reoMerpust"
16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC 1
MHOTOTPaHHHUKHU
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB 1
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
18 MJIOCKOCTH, TIEPEeCceUEHUs MPSIMbIX U 1
IIJIOCKOCTEMN
19 [TapannenbHble IpsIMbIE U MIIOCKOCTH: 1
napajjieIbHble CEYEHUs
20 [TapanensHbIe TPSIMBIE U TJTIOCKOCTH: 1
pacy€T OTHOIICHUI
21 [TapannenbHble NpsIMbIE U MIIOCKOCTH: YIJIbI 1
MEXAY CKPEIMBAIOIINMUCS MPSIMBIMHU
[lepnienauKynsipHBIE IPSMBIE U TJIOCKOCTHU:
99 CTaHJapTHbBIE MAPhI MEPIEHIUKYIISIPHBIX 1
MJIOCKOCTEH U MPSMBIX, CAMMETPUU
MHOTOTPAaHHUKOB
23 [lepnienauKysIpHBIC TIPSMBIE U TUIOCKOCTH: 1

TEOpeMa O TPEX MEPIEHANKYIIPAX




Ne i/

24

Tema ypoka

[leprienquKyNIApHBIE TPSIMbIE U TNIOCKOCTHU:

BBIYHCJIICHUA IJIMH B MHOI'OI'PaHHHUKAX

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

25

HOBTOpeHI/IeI IIomaau MHOIOyroJibHUKOB,

(bopMyITBI TSI TIOMIAACH, COOOPAKEHUS
rnmonoous

26

27

28

HOBTOp CHUC: TJIOIIa MHOI'OYT'OJIbHUKOB,

(bopMyITBI TSI TIOMIAACH, COOOPAKEHUS
nonoous

HOBTOp CHUC: TJIOIIaAW MHOTI'OYT'OJIbHUKOB,

(bOpMyIIBI TS TUTOIIAJICH, COOOPaKEHHSI
mogoous

[Tnomaau ceyeHnii MEHOrOrpaHHUKOB:
TUTOIIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHusl Mogo0us

29

[Tnomaam ce4eHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKeHUS MOT00HS

30

KonTponbnas pabora "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOIPAaHHUKOB"

31

32

O6BéM Tena. OOBeM MPSIMOYTOIBHOTO
napaJuleenuneaa

3anauum 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIUH yIJia




KoauuecTBO 4acoB

Hara JIeKTPOHHBbIE HU(POBHIE
Nen/m  Tema ypoka Kontpoabubie  IIpakTuueckue
Bcero u3yyeHusi o0pa3oBaTe/bHbIe pecypChl
padoThI padoThI
CrepeomeTpHuyecKHe 3a/1aui, CBSI3aHHbIE C
>
33 00BEMOM TTPSMOYTOJIBHOTO 1
napaJenenunesa
[Ipuknansble 3a1a4um, CBSI3aHHBIE C
34 BBIUKCIICHHEM 00bEMa MPSIMOYTOJILHOTO 1
napaJenenuneaa
35 O0BEM psAMON TIPU3MEI 1
36 CrepeomeTpHUyecKHe 3a/1aui, CBSI3aHHbIE C 1
BbIUUCIIEHHEM 00BEMOB IPSMOM MTPU3MBbI
37 [Ipuknanuele 3a1a4um, cBsI3aHHBIE C 00BEMOM 1
IIPSIMOM TIPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
38 onpeaenénHoro uarerpaita. Oobpém 1
HAKJIOHHOM MPU3MBI
Brruncnenue 06EMOB Tell € TOMOIIBIO
39 omnpenenénHoro uHTerpana. O0bEM 1
TUPaMUJIBI
40 ®opmyna 06béMa nmupamuisl. OTHOIIEHHE 1
00BEMOB UpamMu ¢ OOLIUM YIIIOM
0 0
41 ®opmyna o6béma nupamuabl. OTHOIIEHKE 1
00bEMOB MUPaAMU/T C OOIITUM yTIIOM
42 CrepeoMeTpHUECKUE 3a]a4l, CBA3aHHBIE C 1
00BbEMaMHU HAKJIOHHOM MTPU3MBI
43 CrepeoMeTpHUueCKUE 3aJa4H, CBI3AHHBIE C 1
o0BEMaMK THpaMUIBI




KoauuecTBO 4acoB

Hara JIeKTPOHHBbIE HU(POBHIE
Nen/m  Tema ypoka Kontpoabubie  IIpakTuueckue
Bcero H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Tpuknagaeie 3agauu 1o Teme "OO0BEMBI
44 Ten", CBsA3aHHBIE ¢ 00HEMOM HAKIOHHOM 1
MIPU3MBI
45 [Ipuknanueie 3anaun mo Teme "O0bEMBI 1
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI
16 [Ipumenenne 00bEMOB. Bolunicienue 1
paccTOsTHUSA JI0 TUIOCKOCTH
47 KonTponbnas padota "O6béM 1 1
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,
48 00pa3yroIIne UIHHIPUISCKON 1
MOBEPXHOCTHU
49 unuaap. [psamoi KpyroBon HUIUHAP. 1
[nomaae MOBEpXHOCTH LMIIMHAPA
50 Konunyeckast TOBEpXHOCTH, 00pa3yrolue 1
KOHHYECKOU nmoBepxHocTu. Konyc
51 CedeHue KOHyca MIOCKOCTHIO, 1
napajuieIbHOM MIOCKOCTH OCHOBaHUS
59 VYceuénnrlil konyc. M300pakeHne KOHYyCOB 1
U YCEUEHHBIX KOHYCOB
53 [Tnomaas 60KOBOV MOBEPXHOCTHU U MOJHOMN 1
MOBEPXHOCTU KOHYCa
54 [Tmomrane 60KOBOI MOBEPXHOCTH M ITOJTHOM 1

IMMOBCPXHOCTHU KOHYCA




KoauuecTBO 4acoB

Hara JIeKTPOHHBbIE HU(POBHIE
Nen/m  Tema ypoka Kontpoabubie  IIpakTuueckue
Bcero u3yueHusi oOpa3zoBaTeibHbIE pecypchl
padoThI padoThI
CrepeoMeTpuuecKue 3aJauu Ha
55 JIOKAa3aTeJIbCTBO M BBEIYHCIICHUE, 1
MOCTPOCHUEM CEUECHUN IUIMHIpPA, KOHYCa
CrepeomeTpryuecKue 3aa4u Ha
56 JI0KA3aTeJILCTBO M BBHIYHCIIEHUE, 1
MOCTPOCHUEM CEUYCHUH IIMIMHIPA, KOHYCa
57 [Ipuknagnaeie 3a1a4u, CBSI3aHHBIE C 1
IIMHAPOM
58 [Ipuknannblie 3a1a4m, CBsI3aHHBIE C 1
UIHHIPOM
59 Cdepa u map 1
[epecedenue chepsl 1 mapa ¢ IIOCKOCTHIO.
60 Kacanwne mrapa u cepsr miockoctsro. B u 1
n300paxkeHue 1mapa
[lepeceuenue chepsl U H1apa ¢ MIOCKOCTBIO.
61 Kacanue mapa u cdepsl miaockoctso. Bug u 1
n300paxkeHue mapa
62 VYpasuenue chepsl. [Inomans chepst u eé 1
yacTen
63 Cummerpus cdepsl u mapa 1
CrepeomeTpHuecKHe 3a/1aud Ha
64 JI0Ka3aTeIbCTBO U BBIUUCIICHHE, CBSI3aHHBIC 1

co c(hepoii u mapom, TOCTPOCHUEM UX
CEUEHUU IIJIOCKOCTBIO




KoauuecTBO 4acoB

Hara JIeKTPOHHBbIE HU(POBHIE
Nen/m  Tema ypoka Kontpoabubie  IIpakTuueckue
Bcero u3ydeHuss o0pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
CrepeomeTprueckue 3a1auu Ha
65 JI0Ka3aTeJIbCTBO U BBIYMCIICHUE, CBSI3AHHBIC 1
co cepoii U mapom, MOCTPOCHUEM UX
CEYEHMH TIOCKOCThIO
66 [Ipuknannele 3a1a4u, cBsi3aHHBIE O chepoii 1
U 11apoM
[loBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
67 BBIYMCIICHHSI B OKPYKHOCTH, CTAaHIapTHBIE 1
no00us
68 Paznuunbie KOMOMHALIMY TEI BpaIllEeHUs U 1
MHOTOTPaHHUKOB
69 3anaun o teme "Tena U MOBEPXHOCTH 1
BpanieHus"
70 3amauu o Teme "Tena v MOBEPXHOCTH 1
BparnieHus"
71 KonTtponbHas padora "Tena 1 moBepXHOCTH 1 1
BpaieHus"
79 O6wém nununapa. Teopema 06 00bEMeE 1
IPSIMOTO LIMJIMHJpA
73 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO 1
onpenenéHHoro uuaTerpaiga. O6béM KoHyca
74 [Tnomaau 60KOBOM U MOTHON TOBEPXHOCTH 1
KOHYca
75 CrepeoMeTpHUueCKUE 3aJa4H, CBI3AHHBIE C 1

BBIUMCIICHHEM 00BEMOB IMIIMHPA, KOHYCa




Ne i/

76

Tema ypoka

[Tpuknagaeie 3agaun 1o Teme "O0BEMBI 1
IJI0IIaAu TOBEepXHOCTEN Ten"

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

77

O0béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeomeTpHuyecKre 3a/1a4u, CBS3aHHbIE C
BBIYHCIIEHHEM 00BEMOB I11apa, IapoBOI0
CETrMEHTA U IapOBOTO CEKTOPa

78

[Ipuknanueie 3anaun mo Teme "O0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
wiomapio ceprl. COOTHOIICHUS MEXKIY
IUIOINAASIMU TOBEpXHOCTEH U 00BEMaMu
MOI0OHBIX TeN

79

[TonoOHbIE TENNa B MPOCTPAHCTBE.
N3menenue 06bE€Ma 1pu mo100uu.
CrepeomeTpuuecKkue 3aJ1a4u, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB TEl U IUIOMIACH
MIOBEPXHOCTEN

80

KonTponsnas pabora "[1nomanu
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

81

82

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBwxenus u paBeHCTBO (puryp. O6mme
CBOMCTBA JIBIKEHUI

Buael n1BukeHMit: napauiesIbHbIN IEPEHOC,
LEHTPAJIbHAsI CHMMETPUS, 3€pKajbHAs
CUMMETPHUS, IOBOPOT BOKPYT HPSIMOM




Ne i/

83

Tema ypoka

[IpeoOpazoBanms noxoowus. [Ipsmas u chepa
Ditnepa

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

84

FGOMeTpI/I‘IeCKI/Ie 3aa4yu Ha MIPUMCHCHUC
JABUXXCHUA

85

86

87

KontponbHas padota "BekTopsl B
npoctpaHcTae”

O6o6maromee moBTopeHue 11 moHsaTHI 1
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucremaTtusanus 3Hanuil: "llapamienbHoCTh
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

O6o0maromiee moBTopenue 11 mousTHii u
MeTo10B Kypca reometpun 10-11 knaccos,
cucTeMaTHu3anus 3HaHuil: "BekTopsl B
npocTpaHcTse”

88

O6o0maromiee moBTopenue 11 mousTHii u
MeTo10B Kypca reomerpun 10—11 knaccos,
cCUCTeMaTH3alys 3HaHui: "BekTopsl B
npocTpaHcTse”

89

O6o06maromee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reometpun 10—11 kmaccos,
cucTeMaTu3anys 3Hanuii: "OobeMm
MHOTOTrpaHHHKaA"

90

O6o06matomiee moBTopenue 11 moHsTHI 1
MeToJ10B Kypca reometpun 10—11 kmaccos,




Ne i/

Tema ypoka

cucremarusanus 3gagnii: "O0beM
MHOTOTpaHHUKA"

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

91

Ob6o6maromee nosropenue 11 moHsTHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3gaguii: "Ilnomanun
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Tel"

92

Ob6o06maromee nmosropenue 11 moHsTHH 1
MeToJ10B Kypca reomerpuu 10—11 knaccos,
cucremarusanus 3Hanuil: "Ilnomanu
HOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"

93
94

Wrorosas koHTposibHas paboTa

Hroropas KOHTPOJIbHAA pa60Ta

95

96

97

[ToBTOpenue, o6o0IIeHNE 1
crucTeMaTu3aluvs 3HaHU

I/ICTOpI/ISI Pa3BUTHA CTCPECOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHUHU COBPEMCHHBIX

HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHH

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHUHU COBPECMCHHBIX

HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX

HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI




Nen/m  Tema ypoka

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
99 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
MHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

Hcropust pa3BUTHS CTEPEOMETPUH KaK
100 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX H KOMITBFOTEPHBIX TEXHOJIOTHH

Wcropus pa3BuTus CTEpEOMETPUH KaK
101 HayKH U €€ posib B PA3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX

HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

7

7.1
7.2
7.3
7.4

7.5

7.6
1.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

I'eomerpus

OnepupoBarh NOHATUSMU: TOYKA, PsMasi, INIOCKOCTb

[IpuMeHATh aKCHMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUU
reOMETPUUYECKUX 3a7a4

OnepupoBaTh MOHATHSAMH: NapalIEIbHOCTh U MEPIEHAMKYISIPHOCTh
IPSIMBIX U IJIOCKOCTEH

KnaccupunupoBars B3aMMHOE PacloNOXKEHHE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN Yroj, TpaHy JBYTPAHHOTO YIJIa,
peOpo ABYrpaHHOIO yria, JMHEWHBIA yro ABYIPaHHOIO yIJia, FpajycHas
Mepa JBYTPaHHOIO yria

OnepupoBaTh MOHATHUSMHU: MHOTOIPAaHHMK, BBIMYKJIbI M HEBBITYKJIbIN
MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPAaBUIIbHBIA MHOTOTPAHHUK
Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IMpaMuia, Mpu3Ma,
MPSIMOYTOJIbHBIN Napajuieenunes, Kyo)

KnaccuduuupoBatb  MHOTOrpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
KjJaccupuKkauud  (BBIIYKJIBIE W HEBBIIYKJIbIE  MHOIOIPAaHHUKH,
NPaBUIbHBIE MHOTOTPAHHUKH, TMpPSMbIE M  HAKJIOHHBIE IPU3MBI,
TapajuIeIeTUIIe bl )

Onepuposatb MOHATHSIMHU: CeKyIas IIJIOCKOCTB, CEUEHHUe
MHOTOTPaHHUKOB

OOBSCHATH NPUHLHUIIBI  MOCTPOCHUS  CEUYEHWH  MHOIOIPAHHUKOB,
HCIIOJIB3YSI METOJ CJIEA0B

Ctpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CII€AOB, BBINOJIHATh
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX QUTYp:
BU/JI CBEPXY, COOKY, CHU3Y

Pemrate 33124 Ha HaXOXJIEHHE T€OMETPUUECKUX BEIUYMH MO 00pa3iamM
WIM aIroOpuTMaM, MPUMEHSS W3BECTHbIE AHAIUTUYECKHUE METOJbl IpHU
pellieHMH CTaHAAPTHBIX MaTeMaTH4YecKMX 3a/lad Ha BBIYHCICHHE
paccTosHUN MEXAY IBYMS TOUYKaMH, OT TOYKH JIO MPSAMOM, OT TOYKUJIO
IJIOCKOCTH, MEKAY CKPEIIHMBAOIIAMHUCS IPSIMBIMU

Pematp 3amaun Ha HaXOXJI€HWE T€OMETPUUYECKUX BEITMYHMH MO 0Opaslam
WIM QIrOpUTMaM, NPUMEHAS M3BECTHBIE AHAIMTUYECKUE METOJbI IpU
pElIeHNH CTaHJAPTHBIX MaTeMaTHYeCKHX 3a/ay Ha BBIYMCIICHHE YTJIOB
MEXYy CKPEIIMBAIOIIMMHUCA NMPSAMBIMH, MEXAY HNPSMOW M IJIOCKOCTHIO,
MEX1Y TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

Bbuucnare 00BbEMBI M IUIOIIAAM MOBEPXHOCTEH MHOTOIPaHHHMKOB
(mpu3ma, nupamMuaa) ¢ IpUMEHEHHEM (OpPMYJl, BEIUUCISATH COOTHOLIECHUS
MEXIY IJIOLIAISIMU MIOBEPXHOCTEH, o0bEMaMu MOJTOOHBIX
MHOTOTPaHHUKOB



Kopg
NpoBepPsIeMOro
pe3yjabTara

7.15

7.16

7.17

7.18
7.19

7.20

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o0mero 00pa3oBaHus

OnepupoBaTh MOHATHSMH: CUMMETPHSI B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTypBI
W3Bnekath, mpeoOpa3oBbIBaTh M WHTEPIPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIrypax, HpPEJCTAaBICHHYIO Ha
4YepTekKax U PUCYHKaxX

[IpumensaTh reomerpudeckue (akThl A PEIIEHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEINOJIaralollUuX HECKOJIbKO IIAroB pELICHUS, €CIM YCIOBUSA
IIPUMEHEHMs 3aJJaHbl B ABHOH (opme

[IpuMeHATH mpocTEHIIME NPOrpaMMHBIE CPEICTBA W JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a1a4
[IpuBOIUTE IpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U
JKU3HU, PaClIO3HaBaTh POSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE
[IpuMeHsTh NOTy4YEHHbIE 3HAHUS HA IPAKTUKE: aHAIIM3UPOBATH PEAJIbHBIC
CUTYyAallUH U IPUMEHATh U3yYEHHBIE ITIOHATHS B IIPOLIECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu  CQOpMYJIUPOBAHHOM  MpoOJieMbl,  MOJAEIMPOBATH
peaJIbHbIE CUTYyalluM Ha SI3bIKE I€OMETPHUH, UCCIIENOBATHh IIOCTPOCHHBIC
MOJEJIH C UCII0JIB30BAHUEM I€OMETPUUECKUX IIOHATUHI U TEOPEM, arnnapara
anreOpbl, pelath MPaKTUYECKHE 33aJayM, CBSI3aHHbIE C HaXOXKICHHUEM
r€OMETPUYECKHUX BEJINYUH



11 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

6
6.1

6.2
6.3
6.4
6.5

6.6

6.7

6.8
6.9

6.10

6.11

6.12

6.13
6.14

6.15
6.16

6.17

6.18
6.19

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus

I'eomerpus

OnepupoBaTh MOHATUAMM: LUIMHIPUYECKAs MOBEPXHOCTb, 00pa3yromue
LMIMHIPUYECKON TOBEPXHOCTH, LMIMHAP, KOHUYECKas IOBEPXHOCTb,
oOpa3yloliMe  KOHHMYECKOM  IOBEpXHOCTH, KOHYyC, cdepuueckas
IIOBEPXHOCTh

Pacnio3naBath Tena BpaleHus (LMIMHAP, KOHYC, cdepa U 11ap)
OOBACHATH CIIOCOOBI MOTYYSHHS TEJl BPALICHUS

KnaccudunupoBaTs B3aMMHOE PacHoOI0kKEHHUE CPephl U TIOCKOCTH
OnepupoBaTh MOHATHSAMM: ILAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTa CErMEHTa, LIAapOBOM CIIOM, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA
1IapOBOTO CJI0s, IIApPOBOM CEKTOP

Bbuaucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TEN BpallCHHS,
IeOMETPHUECKUX TeJI C IPUMEHEHUEM (HOopMyJT

OmnepupoBaTh NOHATUSIMH: MHOTOTPAaHHHK, BIIMCAaHHBIH B cdepy u
OIMCaHHBIN 0K0J0 cepbl, cepa, BIUCAHHAS B MHOIOI'PAaHHUK WU TEJIO
BpAICHHS

BbIuuciiaTh COOTHOMIEHUS MEKY IUIOIIASIMU IOBEPXHOCTEH U 00bEMaMu
MO1I00HBIX TEJ

N300paxaTh u3y4yaeMble (UIypbl OT PYKH U C NMPUMEHEHHEM IPOCTBIX
YepTEKHBIX HHCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) IUIOCKHME YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUYEHUsS Tel
BpallCHUS

W3Bnekarb, MHTEPIpPETHpPOBaTh W NPeoOpazoBbIBaTh HH(OpPMALMIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUTrypax, MpPEeACTaBICHHYIO Ha
yepTexxax U pUCyHKax

[IpumMeHnsaTH reoMeTpudeckrue (GaxKThl A PEIIeHUS CTEPEOMETPHUECKUX
3a/1a4, MpeIoiaraloliuX HECKOJIbKO IIAroB pELIEHUs, €CIH YCIOBUS
IIPUMEHEHMS 3aJJaHbl B IBHOH (popme

OmnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BEIMONHATE IEHCTBHS CIOXKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOXXEHUSI BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKMMU CBOWCTBAMH OHH
o0nagarT

[TpuMeHATH NpaBuUiIoO Napaiesienunena Npyu CI0KEHUH BEKTOPOB
OmnepupoBaTh MOHATHAMHU: JEKAapTOBBI KOOPAWHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
yroin MeXAy BEKTOpaMH, CKaJspHOE IIPOU3BEIEHUE BEKTOPOB,
KOJJTMHEApHbIE U KOMILJIAHAPHBIE BEKTOPbI

Haxomuth cymMMy BEKTOPOB M IMPOW3BEACHHE BEKTOpA HA YHUCIO, yroi
MEX]y BEKTOpaMH, CKaJsipHOE MPOU3BECHHE, PACKIIAIbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3anaBaTh IVIOCKOCTh YPABHEHUEM B IEKapTOBOM CHCTEME KOOPAUHAT
Pematp npocreiinine reoMeTpuuecKkre 3a1a4i Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJA



Kopg
NpoBepPsIeMOro
pe3yjabTara

6.20

6.21
6.22

6.23

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o0mero 00pa3oBaHus

Pemwate 3amaum Ha J10Ka3aTENbCTBO MATEMAaTUYECKUX OTHOUICHUH H
HaXO0XKJCHUE MeOMETPUYECKUX BEIMYUH IO 00pa3laM WIH aJropuTMam,
IIPUMEHSAsI ~ U3BECTHBIE  METOABI  IIPU  PEIIEHUHM  CTaHJAPTHBIX
MaTEeMaTHYECKUX 3a1a4

[IpuMeHATH mpocCTEHIIME NPOrpaMMHBIE CPEACTBA W DIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 33124
[IpuBOIUTE IpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U
JKU3HU, PaCllO3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATH NOJy4EHHBIE 3HAaHUS HA ITPAKTUKE: aHAJTU3UPOBATh peajlbHbIC
CUTYallMU U IPUMEHSATD U3YUYCHHBIE TOHATHS B IIPOLIECCE MIOUCKA PELICHUS
MaTeMaTH4ecKu  CQOPMYIMPOBAHHOH  MpOOJIEMBI,  MOJEIHPOBATH
peaJIbHbIE CUTYyallud Ha SI3bIKE I€OMETPHUH, UCCIIENOBATH IIOCTPOCHHBIC
MOJEJIH C UCII0JIB30BAHUEM F€OMETPUUECKUX IIOHATHI U TEOPEM, anrmapara
anreOpbl, pelath MPaKTHUYECKHE 33aJayM, CBSI3aHHbIE C HaXOXKICHHUEM
r€OMETPUYECKUX BEJINYUH



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7
7.1

1.2

7.3

7.4

7.5

7.6

7.7

IIpoBepsieMblii 31eMEHT cOAepPKAHUSA
I'eomeTpus
OcHoBHbIE TIOHATHA CTepeoMeTpuu. Touka, HpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsATHE 00 aKCMOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUU
U CIICJICTBUS U3 HUX
B3aumHOe  pacmonoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECS,
napajuleJibHble M CKpemuBatomuecs npsMble. [lapainesnbHOCT NOpSAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IapajUlesIbHbIE IpsIMBIE B IPOCTPAHCTBE,
MapauIeNIbHOCTh TPEX MPSAMBIX, MAPAIIIETBHOCTh MPAMOM M IIOCKOCTH. YTIIBIC
COHAIIPaBJIICHHBIMU CTOPOHAMHM, YIOJI MEKIAY MPSMBIMH B  IIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJulebHbIE MIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX
wiockocteil. Ilpocreiiine npocTpaHCTBeHHbIE (UI'Yphl Ha IUIOCKOCTH: TETpPa’Jp,
KyO, mapajuienenuies], HIOCTPOSHHE CeUeHHM
[lepieHAUKYIAPHOCTE MNPSAMOM M IUIOCKOCTH: IEPHNEHAMKYJISPHBIE NpPSMbIE B
IIPOCTPAHCTBE, NPSIMbIE MapajliebHbIE U NEPIEHAUKYISPHbIE K IIIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMOM U TNIOCKOCTH, TEOPEMA O IPSAMOM NEPIEHIUKYIIPHOU
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKY IIPSMOU U INIOCKOCTBIO, IBYTPAHHBII
yroJI, IMHEMHBIN yroJl AByTpaHHOro yria. [leprneniukynsap u HakJIOHHbIE: PACCTOSTHUE
OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT MPSMOMA JI0 TUIOCKOCTH, IPOCKIHSI (PUTYpPHI HA
IUIOCKOCTB. [lepneHIuKyIsIpHOCTD IIII0CKOCTEMN: MPU3HAK NEPIEHIUKYIIIPHOCTH IBYX
m1ockoctei. Teopema 0 TpEX MeprneHaUKYIIpax
[TonsiTie MHOrorpaHHMKa, OCHOBHBIE 3JIEMEHTbI MHOIOTPaHHHMKA, BBIIYKIIBIE H
HEBBINYKJIblE MHOTOTPAaHHUKHU, pa3BEPTKa MHoOrorpaHHuka. IIpusma: N-yronbHas
npu3Ma, TPaHU U OCHOBAHHMS NMPU3MBI, NpsiMas U HAKJIOHHas NMPU3MBbI, OOKOBas U
MOJIHAs TOBEPXHOCTH NMpu3Mbl. [lapamienenunen, npsaMOyronbHbIN Mapaieaenunes
u ero coiictsa. [Inpamuna: N-yroipHas nupaMuaa, FPaHd ¥ OCHOBAHUE MUPAMMIBI,
OOKOBas M IOJIHA MOBEPXHOCTh NMHUpPAMUbI, IPaBUWIIbHAS M yCEU€HHas MUpaMuia.
OnemMeHTsl TOpu3Mbl W nUpaMuisl. [IpaBUIIBHBIE MHOTOIpDaHHUKH: IOHSTHE
NPaBWJIBHOTO MHOTOTpaHHMKA, MpaBUiIbHAs NpuU3Ma M IpaBUjIbHas NHUpaMuja,
IpaBUJIbHAS TPEYToJIbHAs MUpaMua U NpaBUIbHBIN TeTpasp, kyo. [IpencraBienue
O MpaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOAEKa’ap M ukocayapyrue CeueHus
IPU3MBI U TUPAMU/BI
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKHU, MPSIMOH, MIIOCKOCTH.
OneMeHTbl CHUMMETPUM B [HpaMHAax, MNapajuleleNuNenax, [paBUIbHBIX
MHOTOTpaHHHUKaX
Bbruncnenue 31€MEHTOB MHOTOTPaHHHMKOB: pé&Opa, auaroHanu, yriasl. [lnomans
OOKOBOW TIOBEPXHOCTH W TIOJHOW MOBEPXHOCTH MPSIMOM NPU3MBI, IUIOIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEpXHOCTHU MpsAMOM mpu3msl. [lnomans 0oxkoBoi
MOBEPXHOCTH M TIOBEPXHOCTH IIPABWIBHOM MNHMpaMHUAbI, TEOpEMa O IUJIOLAaH
yceu€nHoit nupamuabl. [lonsitue 06 06béme. O6bEM MUpPaMUIbI, TPUIMBI
[TonoGHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKAY IUIOIAASMU TOBEPXHOCTEH,
00BEMaMHU TTOOOHEIX TEI
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IIpoBepsieMblii 3J1eMEHT COAepPKAHUSA
I'eomerpus
[{unuHapuyeckas MOBEPXHOCTh, 00pa3yrolue IUINHAPUIECKON MOBEPXHOCTH, OCh
[WIMHAPUYECKON MOBEPXHOCTU. LIMmuHAp: OCHOBaHUS M OOKOBas MOBEPXHOCTH,
o0pa3yrolas U 0Cb, IIIOLa1b OOKOBON U MOJTHON MOBEPXHOCTH
Konnueckasi MOBEpXHOCTb, 00Opa3yrolye KOHUYECKOH IMOBEPXHOCTH, OCh H
BepIlIMHA KOHUYEeCKOM moBepXxHOCTH. KoHyC: ocHOBaHue U BeplnHa, 00pa3yrorast
Y OCh, TUIOIIA (b OOKOBOM U MIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yoIne
U BBICOTa, OCHOBAHHUSA U OOKOBasi MOBEPXHOCTh
Cdepa u map: uentp, paauyc, JuaMeTp, IIIOMAAb MOBEpXHOCTU chepbl. Bzanmuoe
pacnonoxeHue chepbl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, Iiomanb
cdepsl
N3o0paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka numuHapa u KoHyca
KomOuHanuu Tten BpalleHHs MU MHOTOTPAHHUKOB. MHOTOIpaHHUK, ONMCAHHBIN
oko110 cepsl, chepa, BiMcaHHAS B MHOTOTPAHHUK, UJTU TEJIO0 BPAIICHUS
[Tonstue 06 o0BnEMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Tapajuiesienumnena U cieactsus u3 He€. OO0bEM IMIMHApA,
KoHyca. OO0BEM 11apa u miomaab cepsl
[TomoOupie Tema B mpoctpaHcTBe. COOTHONICHHUS MEXIY — IUIOMIAIMU
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX T
Ceuenuss nwimHApa (MapajjiesIbHO U MEPHEHAMKYISIPHO OCH), CEYEHHsS] KOHYyca
(mapaenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa
Bekrop Ha mutockoctd m B mpoctpaHcTBe. ClOKeHHWE W BBIYMTAHUE BEKTOPOB.
YMHOKEeHHEe BEeKTOpa Ha yucio. Pa3noxkeHrue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BektopaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IpUMEHEHHEM MPaBUII JEUCTBUI ¢ BEKTOpaMH
[IpsMoyronbHas cucremMa KOOpPAMHAT B TpOCTpaHCTBEe. KoopmwHATHI BEKTOpA.
[Tpocreiimme 3agaun B KOOpAMHATaX. YTol MeXAy BekTopamu. CkaispHoe
NPOM3BEICHNE BEKTOPOB. BBIUMCICHHE YITIOB MEXIY MPSMBIMH U TIOCKOCTSIMHU.
KoopnnHaTHO-BEKTOPHBIM METO IPH PEILIECHUH T€OMETPUUECKUX 3a1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CPeIHEro 001Iero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPallMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONKMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Ipad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIeM, KOPEHb HAaTYypaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK II0 MOJYJO, PalMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
o01iee kpaTHOe, anroput™M EBKIIMAa npH peleHny 3aaay; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,
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TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30oBaTeIbHON MPOrpamMMbl CpeIHero 001ero
oOpa3oBaHus

apudMeTHIecKasi Iporpeccusi, reOMeTpUuUIEcKasi Iporpeccusi, 0ECKOHEYHO
yObIBaroIiasi  reoMETpUYecKas  MpOTpPeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMYyIT;
YMEHHUE OINEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb U apI'yMEHT KOMILIEKCHOTO 4HCIia, (oopMa
3aMUCH KOMIUJIEKCHBIX 4ucell (TeoMeTpudecKkas, TPUTOHOMETpUYeCcKas U
anreOpanyveckas); yMeTb IPOHM3BOIUTH apHU(PMETHUYCCKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIB30BAHUA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUAMU: MaTtpuma 2xX2 m 3x3,

ONpeCaAC/IMTCIIb MATPHUILIbI, I‘GOMeTpI/I‘IeCKI/If/'I CMBICJI OTTPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HNX CUCTEMbI, YMCHHC OIICPHUPOBATH
HOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHHA, HCEPAaBCHCTBA MW CHCTCMbI C IapaMCTPOM; IMPHUMCHATH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUSA MATECMATUUYCCKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrpaHMYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HAaHOOJIbIlIee U HaUMEHbIIIee 3HAUECHUs
(GyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
(GyHKIMM, 11epBasi U BTOpasi MPoU3BOIHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJIHOW, INepBOOOpa3Has, ONpeAeIEHHbIN
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIUH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO UIA HcCCeloBaHUS (QYyHKIUH,
HaXOJUTh HaWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTPOUTH

r*pa(bmm MHOTI'OYJICHOB C HMCIIOJIB30BAHUCM aIlrnapara MaréMaTu4cCKOro
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aHajgu3a;, MPUMEHATH MPOU3BOAHYIO Il HAXOXKACHHUS HAMIYYIIETO
pelIeHusl B MPUKIAJHBIX, B TOM YHUCJE COLHUATbHO-DPKOHOMHYECKUX U
bU3HYEeCKUX 3a/1a4aX; HAaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPHl MAaTEMaTHYECKOTO MOJCIMPOBAHUS C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
byHKIMsA, KOMIO3UIMA (YHKUUN, JTUHEWHas (QYHKIUS, KBaJpaTU4YHAsS
byHKIHS, panmoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpHYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
byHKLIMM, MOKa3zaTesnbHas M Jiorapupmuueckas (yHKIMM; YyMEHUE
CTpoUTh TpauKH U3yYeHHBIX (YHKIWH, BBIIOIHITH MPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, HCIOIb30BATh I'PAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3a[ad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpaMKu (QYHKIUHA IS peIICHHS
YpaBHEHMH, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBApOB U
YCIIYT, HAJIOTH, 33Ja4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBJIONOJ00HOCTh PEe3yJIbTaTOB; YMEHHME MOJEIUPOBAThH
peaNbHbBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue oneprupoBaTh MOHATUSAMU: CpeAHee apudmMeTndeckoe, MeIuaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE U3BIIEKAaTh, HHTEPIPETUPOBATH
nH(opMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,

OTpAXKAOUIYHO CBOMCTBa PCAIBHBIX MMPOLECCOB U HBHCHHﬁ; MMpEaACTaBJIATh
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MHPOpPMALIMI0O € T[OMOIIbIO TaONMIl W JuarpamM; HCCIel10BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM TpapUuecKux
METO/0B U IEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIE0BATh COBMECTHBIE
HAOJIIOJICHUsI C T[IOMOIIBIO JuarpaMM pPAacCeMBaHUA M JIMHEHHOU

perpeccuu

YMeHue onepupoBaTh MOHSATHUSMH: CIYyYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpaUyecKuX METO/OB; MPUMEHSThH
(GOpMyJIBI CIIOKCHHUS U YMHOXEHUS BEPOSTHOCTEH, (OPMYIy IMOITHOU
BepoATHOCTH, (hopmyny bepHysin, koMOMHATOpHBIE GaKThl U HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEABHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
MOHATUSIMM: CIlydailHasi BENWYHMHA, paCHpeesieHue BEpPOSITHOCTE,
MaTeMaTU4YeCcKoe OXKHJJIAHHE, JUCIEPCUsT W CTAaHAApPTHOE OTKIOHEHHUE
CIy4ailHOH BeNMYMHBI, (QYHKIMM pacOpelesieHus U IIJIOTHOCTU
PaBHOMEPHOr0, IIOKA3aTeIbHOIO W HOPMAJIBbHOIO paCIHpeieIeHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpelNeIeHuid Ui
pelieHus: 3aaavy; 3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIIMX YHCET,
METO/bl BBIOOPOYHBIX HCCIIECIOBAHUN;, yYMEHHE MPUBOIUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJBIIUX YHCEN B MPUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHHSIX; YMEHHUE OTIEPUPOBATH MOHITUSIMU: COYETAHHE, TIEPECTAHOBKA,
YHCIIO COYETaHW, YUCIO MEepecTaHOBOK; OWMHOM HploTOHA; ymeHwme
MPUMEHATh KOMOUHATOPHBIC (DAKTHI U PACCYKICHUS IS pEIICHUS 3a/1a4;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOSITHOCTHYIO MOJIEIb M MHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIUIA, IIOCKUH  yrol,
JBYI'PAaHHBI yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOIINECS MpPSMBIE,
MapaJUIEIbHOCTh U NEPHEHIUKYIISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIY MPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXKy TUIOCKOCTSMH; YMEHHUE UCIIOJIb30BaTh IPH
pelIeHNH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHUE

OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
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MAaTEMAaTUYCCKHUE MOJCIN C IIOMOINBKO TI'€COMECTPUUCCKHUX MMOHATHHA H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU ITPAKTHUYCCKUC 3aa4n

YMeHne onepupoBaTh MOHATUAMU: IUIOWAAb GUTYpBl, 00BEM (Urypsl,
MHOI'OIPAHHUK, MPABWIbHBI MHOTOIPDAaHHHK, CEYEHWE MHOIOIPaHHHUKA,
Ky0, mapamienenumnen, OpusMa, NUpamuaa, (urypa m IMOBEPXHOCTD
BpallleHus, UWIMHIAP, KOHYC, Iap, cdepa, miomanb chepsl, MIomaib
MOBEPXHOCTH THPAMUIBI, MPU3MBI, KOHYCa, WHJIUHIApA, 00bEM Kyoa,
MPSMOYTOJIBHOTO TapajuleNieNuIela, TUpaMuabl, TPU3MBbI, LWJIAH]IPA,
KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUs1 KOHyCa M LIWJIMHJIpA,
napajuyieJbHble OCH WJIA OCHOBAHHUIO, CEYEHHE WIapa, IIOCKOCTD,
Kacaromasicss ceppl, IWIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHHUKHU, (PUTYPHI U MOBEPXHOCTH
BpallleHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPHUUECKHUX (UTYDP, CAMOCTOSITENEHO
(GopMyIMpOBaTh ONpEAEIEHUS U3ydaeMbIX (DUTYp, BBIABUTaTh TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMEeTpUYEecKuX (Quryp, o00CHOBHIBATH WM
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukamuo ¢Guryp 1o
pa3IMYHBIM TNPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JIOMOJHUTENbHbIE

MOCTPOEHUS
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VYMeHue onepupoBaTh MOHATUSMHU: JBI)KEHHE B IPOCTPAHCTBE,
napajIeNbHBIA TEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe NOJ00Ms, NOAOOHbIE (GUIYpBl; yMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (QHUTYPHI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXMTEKType; HCIIOJIb30BaTh I'€OMETPUYECKUE OTHOILIEHHS
NIPY PEIICHHUH 3a]1a9; HAXOAUTh TeOMETPUIECKNE BEIMIMHEI (JUTMHA, YTOJI,
IoIaab, 00BEM) IPU PELICHUH 33/1a4 U3 IPYTUX y4eOHbIX IPEIMETOB U
U3 pEANbHOW KM3HM, YMEHHE BBIUUCISATH T€OMETPUYECKHE BEITMYHHBI
(MHa, yrois, IUIOIAAb, OOBEM, IJIOMIAJb MOBEPXHOCTH), UCHOJIB3YS
n3ydeHHbIe (POPMYIBI U METOMBI, B TOM YHUCIE: TUIOMAIb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, [IMIMHIpA, MJIoMmaab chepbl; 00bEM KyOa,
NPSIMOYTOJIFHOTO TTApaJIIeTIeNTuTela, MUPAMHIBI, TPH3MBL, IHIIHHIIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HO,Z[O6HBIX (I)I/Il" Yp




Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30oBaTeIbHON MPOrpamMMbl CpeIHero 001ero
oOpa3oBaHus

12

VYmMmenue OIICPHUPOBATH IMOHATHAMU: MIPAMOYI'OJIbHAsA CUCTEMA KOOPAHWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATHBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPAa Ha YHCIO, PA3JIOXKCHHUC BEKTOpPaA IIO0 6a31/1cy,
CKaJIIpHOC IMPOU3ZBCACHUC, BCKTOPHOC IMPOU3IBCACHHUC, YIOJ MCKIAY
BEKTOpaMHi; YMECHHUEC HUCII0JIb30BaTh BCKTOpHBIfI u KOOpI[I/IHaTHHﬁ METOJ

g pCHICHUA TCOMCTPHUYCCKUX 3adad W 3aJad JpYyrux yT-Ie6HbIX

npeaMETOB
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YMmeHue BpIOMpAaTh MOAXONAIIMI METOA MJs peUleHHs 3ajauu;
MOHUMAaHHWE 3HAYUMOCTH MATEMaTUKH B M3YYCHUH TMPUPOJIHBIX H
OOILIIECTBEHHBIX MPOILIECCOB M  SBJICHUW; YMEHHE pPAaclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HUCKYCCTBE, YMEHUE NPHUBOIHUTH
MpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCHUMCKOM U  MHUPOBOM

MaTE€MaTU4eCKON HayKu




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

Kopn IIpoBepsieMblii 31€eMEHT COAEPKAHUSA
1 Yucna ¥ BEIYUCICHUS
1.1 HatypaybHble 1 nesbie uncia. [Ipu3Haku JeTMMOCTH HEJIbIX YHCe
1.2 Panmonaneupie uucna. OOBIKHOBEHHBIE U JICCATUYHBIC JApOOU, TIPOIEHTHI,

0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

1.3 Apudmerrdeckuii KOpeHb HATypadbHOU cTerneHu. JIeCcTBUs ¢ apuMeTHISCKIMU
KOPHSIMU HAaTypaJIbHOM CTENIEHU

14 Crenenb ¢ uenpiM MnokazateneMm. CTeneHb C paldOHAIbHBIM I1OKA3aTEJIEM.
CBolicTBa CTENEHU

1.5 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
ApPKTaHI€HC YHUCIOBOTO apryMEHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

1.7 JeiicTButenpHple yuciaa. ApuUpMETHYECKHE Olepalud ¢ JAeWCTBUTEIbHBIMU
ymciamu. [IpubnnxEHHbIE BBIYUCICHUS, TPABUIIAa OKPYTJICHUS, IPUKHJIKA U OLIEHKA

pe3yiibTatra BBIUKCIICHUH

1.8 [IpeoOpa3zoBanue BeIpaKECHUIN
1.9 KommnekcHsle uncia
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1pOOHO-pAIIOHAEHBIC YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [ToxazarenbHble U TOrapuPMUUECKHE YpaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 [Toka3zarenbHbIe U JTOrapupMUUECKHEe HEPABEHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMsl JINHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpULIbl
3 Oynkumu u rpadguku

3.1 OyHkus, cnocoObl 3ananus Qynkuuu. I'padux dynkuuu. BzaumHo oOpaTHbIe

¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuoguueckue GpyHKIIHA



Kon
3.2

3.3

3.4
3.5
3.6

3.7
3.8

4.1
4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

IIpoBepsieMblii JJIEeMEHT COePKAHUS
O6nactp ompeneneHUss W MHOXKECTBO 3HaueHWi GyHKkuuu. Hymm dyHKImy.

[IpoMeXyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIIHH.
MakcumymMbl 1 MUHUMYMBI (QyHKuuu. HaunOomblee ¥ HauMeHbIIee 3HAYCHHE
(GYHKLNU HAa IPOMEXYTKE

CrenenHas (yHKIMS C HaTypaJbHbIM M LEJbIM IOKa3areneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu

[ToxazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu

Touku paspeiBa. Acumnrorsl TpagukoB QyHkiui. CpolicTBa (GYHKUHUH,
HETPEPHIBHBIX HA OTPE3Ke

ITocienoBaTeNbHOCTH, CIIOCOOBI 3a0aHMUs II0CIIEN0BATEIHLHOCTEN

ApudmeTrndeckast U reoMmeTpuueckas nporpeccuu. opmya ciI0XKHBIX TPOICHTOB
Hauana matemaTuyeckoro aHainusa

[TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN

[IpumeHeHne TPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMKA Ha MOHOTOHHOCTH U
aKCTpeMyMbl. HaxokmeHne HanOobIIero 1 HAMMEHBIIETO 3HAUCHUST PYHKIIMHA Ha
OTpE3Ke

ITepBooOpa3znas. MuaTerpan

MHoecTBa U JTOTHUKA

MHoxecTBO, onepaiuu HajJ MHOecTBaMHU. [uarpammsl Ditsiepa — Benna

Jloruka

BepoaTtHOCTh M cTaTHCTHKA

OnucarenbHas CTaTUCTUKA

BepositHOCTB

KomOunaTtopuka

I'eomerpus

Purypsl Ha INIOCKOCTH

[IpsmMbIe 1 MIIOCKOCTH B MPOCTPAHCTBE

MHororpaHHuKu

Tena v MOBEPXHOCTH BpalllCHUS

KoopanHatsl 1 BEKTOPHI



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

1. Marematuka: anrebpa U Hadajla MAaTEMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eomerpus Aranacsan JI.C., byty3os B.®., Kagomues C.b. u apyrue 10-11
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



