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HOACHUTEJBbHASA 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 MBILIUICHKE, POPMHUPYEMOE MPU U3yUYEHUU 00YUaAIOIIIUMHUCS
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
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 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 33JauyaMu Kypca T€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

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

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

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

(dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJAaMHU J0Ka3aTebCTB M aJITOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00OCHOBAaHMUU MaTEeMaTHUYECKHUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YyUEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALNHN [TOITYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel ©  KOOpAMHATHI 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, OTHOCHUTCSI KO BCEM COJEp)KaTelIbHBIM JIMHUSAM yuyeOHOro 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
POrpaMMBbl, pacHpe/eEHHBIM MO ToJaM OOy4YeHHs, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJIIOJIEHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus it auddepeHnmanuu  oOydeHus, IMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HNOJIFOTOBUTh OOYYalOUIMXCS K MPOJOJDKEHHIO H3yYEHUsT MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccun, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COJAEPXKXAHUE OBYUYEHUA
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.

B3anmHOE pacnosioKeHuEe TMpsAMBIX B MPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamienbHo€ W LEHTpPAJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha MIIOCKOCTh. [leprnenauKynspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: Nn-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, MpaBUIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
[IpaBunbHBIE MHOTOTPAHHUKH: MPAaBUJIbHAS IIPU3Ma W NpaBWIbHASA NHUPAMUJA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3AP, JOAECKASAP 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. [IpsmoyrompHas cucrema  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 v ciaeactsus u3z He€. OObEM mnpsamoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M IM1apoBOTo
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 cPepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI 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 PE3YJIBTATBI 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
PUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIBHOCTBIO 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
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
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



CaMOOOpPa30BaHUI0 HA MPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

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(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MAaTEMaTHIEeCKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATeIbHOCTh MHANBUIYATIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATUSAMHU, (OPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

JleJlaTh BBIBOJBI C HCIOJIb30BaHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOWpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

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

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIOB, aHAIM3HPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSCHEHHS II0 XOAYy pELICHHs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUA C CYXICHUSAMU IPYTMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pelIeHUs
MaTeMaTUYeCKOM 3a/1auu;

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

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSAM, OOBSICHATH IPUUNHBI
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, NPUHUMATh 1eJlb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmHoBbIX (popmax padoThl (0OCykAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 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
F€OMETPUYECKHX 3a/1ay;

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHIATH H300paskeHus GUryp Ha
MJIOCKOCTH;

e CTPOUTH CEUYECHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIaMH, BBIMOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: 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 JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJbCTBO MAaTEeMaTHYECKUX OTHOLIECHHA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAJIbHBIE CUTYAllMH, MPUMEHATh U3YYCHHbIC MOHATUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUYECKUX BEJTUUHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIAHIPUYIECCKOM,
KOHMUYECKOW U CcepuyecKoil TMOBEPXHOCTSIMH, OOBIACHATH 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 PACIOOKeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C KOMOWHAITUSMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCyHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
[apajuIeIbHOM  [IEPEHOCE, LUEHTPAIBHOM CHUMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO U IPOXOASAIINE YEPE3 BEPILIUHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TEopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  HammeHoBaHMe pa3je/ioB U TeM NPOrpaMMbl Kourpoabsnbie IIpakTuueckue (mitpposic)
Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI pecypes!
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnonokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U TUIOCKOCTEH B o5
MIPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 1
3HaHUH
OBHIEE KOJIMYECTBO YACOB 11O 102 5 0

IMPOI'PAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsrere  Tpakriseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
cCHCTEeMaTH3alus 3HAaHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Inouaay noBepxXHOCTU U 0OBEMBI KPYIJIBIX 9 1
Ten
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 1
cHCcTeMaTH3aIus 3HaHUH
OBULIEE KOJIMYECTBO YACOB I10 102 7 0

INPOI'PAMME




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IpaBUJIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlebHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEOMETPHH: TOYKA, IIpsIMas,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIS
npaBuiIa N300paKEeHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJ'IJ'ICJ'II)HI)IX pr[MI)IX
(OTpe3KoB), cepeIMHBI OTpe3Ka
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

[TonsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi | MI0CKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
NPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHune cedeHuit mupamMmuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
p€opa. M3o0pakeHne nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOSAT UEPE3 UX
pEbpa. N3o0pakeHue nepecevyeHus
MIOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH 1IBETAMU

N3obparkenune ceueHuil nupaMuisl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOSAT Yepe3 Ux
pé6pa. N3o0paxeHue nepecedeHms
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMHU

13

N3o00pakeHne ceueHnid MupaMu/Ibl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHms




IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUN
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IIOCKOCTEN

MeTon ciieoB ISl TIOCTPOSHUS CEUSHUI.
CBoiicTBa IepeceueHuil MPsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nmupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3aIluCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamuie, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH U 3aIKCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceyenwnii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeﬁ " 3aI1MCh I1aroB
TIOCTPOCHHSI




21

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logoOue
TPEYTroJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
IJIAHUMETPUHU U CTEPEOMETPUHI

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3anmHOe pacniosiokeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haky cKkpelnBaroumxcs
npsimbix. [lapanenbHble npsmMbie B
IPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€JUHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TIPSIMOM, IPOXOAIICH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsiMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapannensHOCTb TpeX MpsiMbIX. Teopema
0 TpEX MmapajuleNbHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

[TapannenbsHO€ TPOEKTUPOBAHKE.
OCHOBHBIE CBOICTBA AapALJIEIBLHOTO
npoekTupoBanus. 300paxkeHne pa3HbIX
¢buryp B napajsienbHON NPOEKIUU




28

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTe. [Ipu3nak
[apaJyIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

['eomeTrpuueckue 3ajaun Ha BEIUMCIICHHE
U JI0Ka3aTeIbCTBO, CBS3aHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

35

[TocTpoeHue ceueHus, TPOXOISIIETO
yepe3 JaHHYI0 NMPSIMYI0 Ha YepTexe 1
MapajuIeIbHOTO IPYyroM npsamoi. Pacuér
OTHOUIEHUI

[TapannenbHas npoexuusi, IPUMEHEHHE
JUISI IOCTPOEHUSI CEUeHUH KyOa u
napasienenunena. CBorcTa
napajuiejenunesa u mpu3Mbl

HapaJ'IJ'ICJIBHBIe IIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX ILIOCKOCTEH

Teopema 0 nmapaieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MIPOXOJIALLIEH Yepe3 TOUKY, HE




MIPUHAJICKALLYIO TAaHHOM TJIOCKOCTHU U
CIEICTBUS U3 HEE

36

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEM TpeThen

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpEe3Kax NMapaylIeIbHBIX MPSIMBIX,
3aKITIOUEHHBIX MEXKTY MapajuieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JIBYMSI TTapaJIeTbHBIMU TJIOCKOCTSIMU

38

39

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

41

42

43

Brruucnenue yiMH 0Tpe3KOB B KyOe U
IPSIMOYTOJIBHOM Mapajuieenuree

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYJIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYJIIPHOCTH IIPSIMOI U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIECH

44 yepe3 TOUKY IPOCTPAHCTBA U
HEePHEHIUKYIAPHOM K MIIOCKOCTH

45 [TnockocTH U epHeHANKYISIPHBIC UM
npsIMbIe B MHOTOIpaHHHKaX

46 [TnockocT U nepreHANKYIpHbIE UM
npsIMbIe B MHOTOIpaHHHKAX
[TepnieHAMKYIIAp U HAKIOHHASL.

47 [TocTpoeHue nepneHAnKyIsApa U3 TOUKU
Ha MPSIMYIO
[eprienAuKyAp ¥ HAKIOHHAS.

48 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO

49 TeopeMa o Tp€x nepHneHANKYIApax
(mpsimast 1 oOpartHas)

50 Teopema o Tpéx nmeprneHAnKyIsIpax
(mpsimast u oOpaTHast)

51 Yron Mexay CKpenBaromuMuCs
PSMBIMH
[Tonck mepreHANKYISIPHBIX MPSMBIX C

52 MIOMOIIBIO TIEPTICHTUK YIS PHBIX
IUIOCKOCTER

53 OpToroHanbHOE IPOEKTUPOBAHNE
[ToctpoeHue ceueHuit Kyoa, mIpU3MBL,

54 NPaBUIBHOM MUPAMUIBI C TOMOILBIO

OPTOTOHAJILHOM IIPOEKIIUU




55

[Toctpoenue ceuenuii Kkyba, mpuU3MBbI,
NPaBUIBHOIN MUPAMHIBI C TOMOIIBIO
OPTOTOHAIBHOW POEKIIUH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKOCTH. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHIuKyIIpHOCTH TPSIMON
Y TUIOCKOCTH KaK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 10 INIOCKOCTH

60

61

CriocoObI ONyCTUTh MEPIEHAUKYIISAPHI:
CUMMCETpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KonTponsnas padbora "B3aumHoe
PacroJoKeHUE MPSAMbIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yroa MEXAY IPIMBIMHU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: YroI MEXIY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

[leprieHAMKYISIPHBIE TIJIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMoi
nepecedeHus IByX MI0CKOCTeN
NEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTU

[TpsMoyronbHbIM napamienenunes; Kyo;
W3MEPEHMS, CBOMCTBA MPSIMOYTOJIBHOTO
napaJsenenuneaa

70

TeopeMa 0 nMaroHany NpsAMOYTOIbHOTO
napajielienunesa u CleCcTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘IGCKI/IC U MPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aMUMHBIM
PACIIOIOKECHUEM IIPAMBIX U IIJIOCKOCTHU

HOBTOpCHI/ICZ CKpCHIUBAOIHECA TPSAMEIC,
napajiCJIbHbIC IIJIOCKOCTHU B
CTaHAAPTHBIX MHOT'OI'PAHHHUKAX

Hapa napaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIUBAIOIHNUXCA MPAMBIX, paCCTOAHUC
MCKAY CKPCUIMBAOIIUMHUCA TIPSAMBIMUA B
MMPOCTBIX CUTYyallUAX




74

Paccrosaue oT ToukHu J0 IIIIOCKOCTH,
pacCcTodHUE OT HpﬂMOfI J0 IINIOCKOCTH

75

Bpluncienue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

76

77

78

TpéxrpaHHsblil yroi, HEPaBEHCTBA AJIS
TpeXTrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXIPAHHOTIO yIJla

DneMeHThI chepuuecKoil reOMEeTpUU:
reoJIe3nYeCcKue IMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrosiHus"

79

80

81

Cucremaru3anus 3HaHUI
"MHOTOrpaHHHUK 1 €ro 3J1eMeHThI"

ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamua

[Ipu3ma. IIpsamas u HaKJIOHHAS IPU3MBI.
[IpaBunpHas npuzma

82

83

84

[IpssMoit mapannenenunen,
NPsIMOYTOJIBHBIN Mapaienenumnes, Kyo
Beinykiieie MHOrorpanHuku. Teopema
Olinepa

Brinykiieie MHOrorpanHuku. Teopema

Oiinepa. IIpaBunpHbIE N
MIOJIYIIPABUJIbHBIE MHOTOTPaHHUKHU

85

KonTtponbnas pabora "MHuororpanHuku"




86 [TonsiTHE BEKTOpa HA IJIOCKOCTH U B 1
POCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuio napannenenunena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxxenne BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUIOCKOCTH
92 CkansipHo€ NpOU3BEICHUE 1
03 Brruuciienue yria Mexay BEKTOpaMu B 1
POCTPAHCTBE
94 [Ipocreiinme 3a1a4un ¢ BEKTOPaAMH 1
95 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1a4un ¢ BEKTOPaAMH 1
97 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
100 O00011IEHNE U CUCTEMATU3AIMs 3HAHUI 1
101 Wrorosast kKoHTpOJbHASA paboTa 1
102 O00011IEHNE U CUCTEMATU3AIMs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102
MMPOI'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
[ToBTOpenue Temol "KoopauHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansgspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncinenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl "YpaBHEHHE IPSIMOM, 1
MIPOXO/ISIIEH uepe3 ABE TOUKH"
5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npounssenenne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
porpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
IpOrpaMMHUPOBaHKE
AHaJIUTHYECKHE METOJBI pacuéTa yria
10 1
MEXAY MPSMBIMU B MHOTOTPaHHUKAX
1 AHanUTHYECKHe METOIbI pacuéTa yria 1

MECXKAY MIIOCKOCTAMU B MHOI'OI'paHHUKax




dopMyia pacCTOsIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxnenue paccTossHUM OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTtponpsHas pabora "AHanuruveckas
reomerpus"

16 CeueHust MHOITOTPaHHUKOB:
CTaH/IapTHbIE MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CIIEeJIOB
CeueHust MHOTOTPaHHUKOB:

18 CTaH/IapTHbBIE TUIOCKOCTH, IIEPECEUEHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJbHble CEUEeHUS

20 [TapamienpHble IPSIMBIE U TNIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble IPsIMbIE U TNIOCKOCTHU:

21 YIIIbI MEXKY CKPELMBAIOIIUMUCS
PSIMBIMU
[TepnenauKyIsipHBIE TPSIMBIEC U

29 IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsipHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYJIIIpax

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MIOIIA U
MHOTOYTOJTBHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaKeHUsI 1O 100Ut

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IIAJIEH, COOOpaKEHHUS 1O 100U

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJIbHUKOB, (OPMYJIBI JJIs
rIomiaiel, cooopakeHus moaoous

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Mog00us

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUIOIIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100MsI
KonTtponsHas padora "[loBTOpenue:

MHOI'OI'PAHHUKH, CEYCHUS
MHOTOIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJenenuneaa

32

3amaun 06 yaBOCHUH Ky0a, O
KBaJIpaType Ky0a; O TPHCEKIHH yTiia




33

CrepeoMeTpuueckre 3ajauu, CBI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipukiiaguelie 3a1a4n, CBsI3aHHbBIE C
BBIUMCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napajuiejenumneia

35

36

O0BEM MIPSAMOIA TPU3MBI

CrepeoMeTpuuecKkue 3aa4u, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
MPU3MBI

37

[puxiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM MPU3MBI

Brruncnenue 06EMOB Tell € TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
IUPAMHU/IBI

®opmyna o0bEMa NUpaMUIbIL.
OTtHomeHne 06beMOB MUPAMUJL C OOIIUM
yIJI0M

41

®dopmyna 00bEMA TUPAMUIBIL.
OTtHo1eHne 00bEMOB TUPAMU/I C OOIIUM
yIJI0M

42

CrepeoMeTprUYeCcKHe 3a/1a4u, CBSI3aHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

43

CrepeoMeTpUUYECKHE 3a1auH, CBSI3aHHBIC
¢ 00bEMaMH MUPaAMHUJIBI




[Ipuknanueie 3apa4un mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

45 [Ipuknanueie 3axaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI

46 [Ipumenenue 00bEMOB. Beruucienue
paccTosHUS A0 TIOCKOCTH

47 Kontponbhas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromIre MUIHHIPUICCKON
MOBEPXHOCTH

49 Humuuap. [pssMoi kpyroBon HUIMHIP.
Inomaae MOBEpXHOCTH LWIIMHAPA

50 Konunyeckasi moBepXHOCTh, 00pazyrolue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYCa MII0CKOCTBIO,
napaieIbHOM MIIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaar OOKOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpuuecKkue 3a1a4u Ha

55 JIOKa3aTelIbCTBO U BHIYUCIICHHE,

MOCTPOCHUEM CEUEHUHN IMIUHIPA,
KOHYca




56

CrepeomeTpHuuecKue 3a1auu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHUEM CEUCHHI IIWINHPA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HBIe 3aJa4du, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl U mapa ¢
1ockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bun u n306pakeHue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

Cummetpus cdepsl 1 mapa

CrepeoMeTpuueckre 3aauu Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIOCKOCTHIO

CrepeoMeTpHuuecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

66

[Ipukitaguble 3a1a4n, CBsI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHME: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00HS

68 Paznuunbie KOMOMHALIMY TEI BpaIleHUs
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

79 O0BeéM munuHapa. Teopema 06 00bEME
IPSIMOTO IUJIMHIpA
Brruucienue 006EMOB TENI ¢ TOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHyca

74 IInomiaaun 00KOBOI M MOTHOMU
MOBEPXHOCTH KOHYyCa
CrepeomeTpuyecKkue 3a/1auu, CBI3aHHbIC

75 C BBIYHCIIEHHEM 00BhEMOB IIMITHH]IPA,
KOHycCa

76 [Ipuknanueie 3axaun o Teme "OObEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 1Iapa 1 MapoBOTO CEKTOpa.

77 Teopema 06 00BEme mrapa. [1nomans

chepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, apoBOr0 CETMEHTA U 1LIapOBOI0
CEeKTopa

78

[Ipuknanseie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprl. COOTHOIICHUS
MEXTy TUIOIIAIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TENI

79

[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100UH.
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
10181 MOBEPXHOCTEN

80

81

82

83

KonTtponsnast padora "[1nommamu
MTOBEPXHOCTH U 0OBEMBI KPYTJIBIX TeN"

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGmmue cBoiCTBa IBUKEHUIN

Buael nBukeHnin: napauieIbHbIN
MEePEHOC, LIEHTpalbHasi CHMMETPUS,
3epKajbHasi CHMMETPHSs1, TOBOPOT BOKPYT
IpsIMO

[IpeobpazoBanwms nomoowus. [psmas u
cdepa Ditnepa

84

85

['eomeTpryeckue 3aaun Ha MPUMEHEHUE
JBUKECHUS

KonTtponbHas pabora "Bekrops! B
npocTpaHcTae”




86

87

Ob6o6maromee nosropenue 11 nmousTuit
1 METOJI0B Kypca reomerpuun 10-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOCTpaHCTBE"

Ob6o6maromee nosropenue 11 nmonsTuit
U METoJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosropenne 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

89

O6o06matomiee moropenue 11 monsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"O6beM MHOTOTpaHHUKA"

91

O6o06matomee moTopenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlus 3HAHWI1:
"ITnomaay MOBEPXHOCTH U 0O BEMBI
KpyTJbIX Ten"

92

O6o6matomee moropenue 11 moHsTHI
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aIMs 3HAHUM:




"TTnomany MOBEPXHOCTU U O0BEMBI
KpyIJibIxX Ten"

93

Ob6o6maromee nosropenue 11 monsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"Tlnomaan moBepXHOCTU U 00BEMBI
KpyTJbix Ten"”

94

95

Wrorosas koHTpoJsibHasA paboTa

IToBTOpEHHE, 0000IICHUE 1
CHCTEMAaTU3aLMA 3HAHUI

96

Hcropust pa3BuUTHS CTEPEOMETPUM KAK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropust pazBUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ poJib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

Hcropus pasBUTHS CTEPEOMETPUH KAK
HAyKU U €€ poJib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUH KAK
HAyKU U €€ pojib B Pa3BUTUHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
101 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

HcTopust pa3BUTHS CTEPEOMETPHUH KaK

102 HAyKU U €€ pOilb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOIOT U

OBILIEE KOJIMYECTBO YACOB 11O
ITPOI'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TprMeHSTh aKCHOMBI CTEPEOMETPHH U CICICTBHS U3 HUX MPH PEIICHUH
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JABYTPAHHBIM YOI, TPAaHHU JIBYTPAHHOTO YIJa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIiia, rpajlycHast
Mepa IBYTPaHHOTO yria
76 OnepupoBaTh MOHATUSAMHU: MHOI'OI'PDAHHMK, BBIIYKJIBIH M HEBBITYKJIBIHA
' MHOI'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBIIIbHBI MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, NpHu3Ma,
' IPSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSIMBbIE ¥  HAKJIOHHBIE TPU3MBI,
napaiesIenure bl)
79 OnepupoBaTh TTOHSATHSIMH: CeKymias TUIOCKOCTb, CeueHme
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAHHHUKOB,
' UCIIONB3YS METOJI CIEIOB
CTpouTh CceYEeHHST MHOTOTPAHHHKOB METOAOM CJIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTyp:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIC AHAJTUTUYCCKHE METOJIBI TPH
7.12 pEeIICHHH CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha BBIUYUCIICHUE
pacCTOSHUN MEXIy JABYMS TOYKaMH, OT TOYKU JIO0 MPSAMON, OT TOUKHJIO
IUIOCKOCTH, MEXJTy CKPEIIMBAIOIIMMUCS MPSMBIMU
713 Pemrate 3amaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opas3iam

HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC MCETOJbI ITpH




pPEIICHUU CTAaHJAPTHBIX MATEeMAaTHYECKUX 3a/lady HAa BBIYHMCIICHUE YTJIOB
MEXy CKPEIIMBAIOIIMMUCS TPSMBIMH, MEXAY MPSMOM M IUIOCKOCTHIO,
MEXy IIIOCKOCTSMHU, ABYIPAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJI0IAISIMH MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOTI'OI'PaHHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBI
W3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTh reomerpuyeckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3ajjay, IMpPEaNoJaralIiuX HECKOJIbKO IIaroB pPELIeHMs], €CIH YCIOBUS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U DIJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE MpUMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHpoOJE U
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MoNTydyeHHbIE 3HAHHSI HAa IPAKTHUKE: aHAJIM3UPOBATh PeajlbHbIe
CUTYallUU ¥ IPUMEHSTh U3yUCHHBIE IIOHATH B IPOLIECCE MIOMCKA PELLICHUS
MaTeMaTHYecKu  cPOpMyJIUMpOBAaHHOM  MpoOJIeMBbl,  MOJAEIUPOBATH
7.20 peasbHble CUTYyallUM Ha SI3bIKE T'€OMETPUHU, UCCIIEAO0BaTh HNOCTPOCHHBIE
MO/IEINIU C UCTIOIH30BAHNEM T€OMETPHUYECKUX IMOHATUH U TEOPEM, amrmapara
anreOpbl, pemarb MpPaKTHYECKUE 3aJadd, CBS3aHHBIE C HAaXOXICHUEM
TeOMETPUYECKUX BEITMUNH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThl 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTeJILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHITUSIMH: IHJIHHIPHYECKAs IOBEPXHOCTH, 00pa3yroIime
6.1 [IMHAPUYECKOW TIOBEPXHOCTH, IHMJIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoiioKeHHE CPephl U TTIOCKOCTH




6.5

OnepupoBaTh NOHSATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTa,
BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHHE IIAPOBOIrO CJIOS, BHICOTA
[IapOBOTO CJIO0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POpMYIT

OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHK
IMOAOOHBIX TEN

6.9

N300paxkaTh n3ydyaemble (QUTYphl OT PYKH U C NMPUMEHEHHEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpPa3oBbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax

[TpumeHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANoJaralolliiX HECKOJIbKO IIAaroB pEIICHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUSA CIOXKEHHS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATh, KaKMMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA ITPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMU: JAEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MeXJ1y BEKTOpaMH, CKaJsIpHOE IPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauts cymMMy BEKTOpPOB M IPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEX/1y BEKTOpPAaMHU, CKaJSIpHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IlaBaTB IIJIOCKOCTh YPABHCHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3ala4r HAa MIPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOIIICHUH H
HAaXOXICHUC T'COMCTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuT™MaM,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEIICHUHA CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIINe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
ITpyMeHATh NOTY4YECHHbBIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIC

CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIUPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH

6.23 peasibHblE CUTYalluM Ha SI3bIKE N'€OMETPHUH, MCCIIEOBATh IOCTPOCHHBIE

MOZACIIU C UCITOJIB30BAHUEM I'COMCTPHUICCKUX MOHSATUH U TCOPECM, allrapara
aJII‘66pr, peiiaTth MPAKTUYCCKHUE 3adaydu, CBA3AHHBIC C HAXOXKIACHUCM
TCOMECTPHUICCKUX BCINYNH

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHOBHbIE TMOHATUS CTEpeoMeTpuu. Touka, NpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTre 00 akcMOMaTUYECKOM ITOCTPOCHUH CTEPEOMETPUN: AKCHOMbBI CTEPEOMETPUU
U CJIEICTBUS U3 HUX

7.2

7.3

7.4

B3aumHoe pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKarolLIUecs,
napajulefibHble M CKpeuuBarouiyecs: mnpsMble. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTEl B NIPOCTPAHCTBE: MapajyielbHble TMpsIMbIE B  IPOCTPAHCTBE,
MapajuleIbHOCTh TPEX NPSIMBIX, MapajUIeIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHAIIPABJIICHHBIMM CTOPOHAaMH, YIOJI MEXKJYy MpsSMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEN: MapaljieNIbHbIE TIOCKOCTH, CBOMCTBA MapajlIeIbHbIX
wiockocteil. Ilpocreiinme npocTpaHCTBeHHbIE (UIYphl Ha IMIOCKOCTU: TETPadAap,
KyO, mapajuienenumnes], HoCTpOeHUe CeUeHHUH

HepHeHZ[I/IKy.]UIpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: TMNCPICHIAUKYIAPHBIC TMPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE TApPAIJIEIbHBIE U MEPIIEHIUKYISIPHBIE K MIIOCKOCTH, TPU3HAK
MEePIEHIUKYISIPHOCTH MPSMOM U TUIOCKOCTH, TEOpPEMa O MPSAMOIN NePHEeHANKYIIPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTBIO, IBYTPAHHBII
yroJ1, IMHEWHBINA YroJl ABYTpaHHOro yria. [lepreHiuKkysip 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 TNTOCKOCTH, PACCTOSTHUE OT MPSMOU JI0 TUIOCKOCTH, MPOEKIHs GUTYpHI Ha
IJIOCKOCTH. [IepreHIMKyYyIIpHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH IBYX
mwrockocteil. Teopema o TpEX MepreHIUKYIIsIpax

IloHsATHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIIMYKIBIE H
HEBBIITYKJIBIE MHOIOI'PAaHHMKH, DPa3BEPTKA MHororpaHHuka. IIpusma: n-yromnpHas
MpU3Ma, TpaHU M OCHOBAHUS IPU3MBI, IpsiMas U HAKJIOHHAs MPU3MBI, OOKOBasl U
MIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMoOyroiabHbIN Napajuieaenunes




7.5

7.6

1.7

u ero coiictBa. [Iupammuaa: N-yroiapHas nupamuja, rpaHd U OCHOBaHUE NHPaMU/IBI,
OOKOBas U MOJIHAS MOBEPXHOCTh MUPAMUJbI, MPaBUIIbHASL U yCEUEHHAs MUPAMHUJA.
DOneMeHThl Npu3Mbl W TOUpaMuabl. [IpaBuiibHbIE MHOTOTPAaHHUKU: IOHSTHE
MPaBWJIBHOIO MHOTOTPaHHMKA, MpaBUJIbHAs NpuU3Ma M MpaBUiIbHAs NHpaMuia,
MpaBWIbHAS TPEYyrojibHas MUpaMuia U MpaBWIbHBIN TeTpasap, ky6. [IpencraBnenue
O IPAaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus
MIPU3MBI U TUPaAMUJIbI

CummeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOM, IIJIOCKOCTH.
DONeMEeHTbl CUMMETPUM B  [UpaMuiax, MHapajuieJenunenax, IMpaBUIIbHbIX
MHOT'OTPaHHUKAX

Brruncnenue 371€MEHTOB MHOTOTPAHHHWKOB: p&Opa, amaroHanu, yriel [lnomans
OOKOBOIl MOBEPXHOCTM U TIOJHONW MOBEPXHOCTU MPSMOM MPU3MBI, IUIOLIA/b
OCHOBaHMH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsAMON Tpu3Mbl. [Lmomans 60KoBOM
MOBEPXHOCTH U IMOBEPXHOCTU MPaBUJIBHOM NHUPAMHIBI, TEOpEeMa O IUIOLIAIU
yceuénHoii nupamubl. [Tonstie 06 06bpéme. OOBEM MUPaMUIBL, TPU3MBI

[Tono6usle Tena B npocrpaHcTBe. COOTHOLIEHUS MEXKY IJIOMIAASIMU IIOBEPXHOCTEH,
00bEMaMU TOIO0HBIX TET

11 KVIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

6.2

6.3

6.4

Hunuaapuyeckas MOBEpXHOCTb, 00pa3yolne MUINHIPUYECKON MOBEPXHOCTH, OCh
HHHHHHqueCKOﬁ IMOBEPXHOCTH. HI/IHI/IH}IPZ OCHOBaHUS U OOKOBas ITOBCPXHOCTD,
oOpa3ytomas U oCh, TUIOIaAb OOKOBOW U TTOJIHOW TTOBEPXHOCTH

Konundeckass moOBEpXHOCTh, OOpa3yooIlne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM ToBepXxHOCTU. KOHYC: OCHOBaHME M BepInHa, 00pa3yromas
1 OCb, IJTIOIIA/1b OOKOBOMW M TTOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolre
U BBICOTA, OCHOBAHUA U OoKOBas ITOBEPXHOCTDH

Cdepa u map: ueHTp, paauyc, AMaMeTp, IIoNaab MOBepXHOCTH chepbl. B3anmuoe
pacriosio’)keHue cepbl U IMIOCKOCTH, KacaTesbHas IJIOCKOCTh K cdepe, MIomaab
cdepbl

N300pakeHue Tes BpallleHHUs Ha MII0CKOCTH. Pa3BépTka HuInHApa U KOHyca

6.5

6.6

6.7

KomOunammu Ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
okoJ1o cdepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK, HJIA TEJIO BpaIlleHHUS

[Tonstre 06 06né€me. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO TMapaienenunena u cienctsus u3 He€. OO0BEM UMIHMHIpA,
KoHyca. O0BEM 1mapa u miomaab chepsl

[Tomo6uple Tema B mpoctpaHcTBE. COOTHOIIEHHS MEXIy  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX Tel




Ceuenuss nunuHApa (MapayieNbHO M MEPHEHAMKYISIPHO OCH), CEUEHHMS KOHYyca

08 (mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPILINHY), CeUeHus 1apa
BexTop Ha miockocT U B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
6.9 YMHO)€eHue BEKTOpa Ha 4ucio. Pa3nokeHne BekTopa o TpEM HEKOMIUIAHAPHBIM
' BekropaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTtpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreitimne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe

IIPOU3BEJICHUE BEKTOPOB. BpIUMCIEHUE YITIOB MEKIY HMPSAMBIMU U INIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELLICHUN F€OMETPUYECKUX 3a1a4

IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJbTATAM OCBOEHHUS

NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPeHEro 0011ero
TpeOoOBaHUSA o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMH pELICHUS 3ajady;
yMmeHue GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
o0paTHOE M NPOTUBOMNOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDHI, HCIONb30BaTh METOJ MaTeMaTHYECKOM WHAYKLNU;
IIPOBOAMTH JIOKAa3aTeNbHbIE PpACCYKIACHHUS TMpU PpEUIeHUH 3ajad,
OLICHMBATh  JIOTMYECKYI0 IPAaBUIBHOCTb  PACCyKICHWH; yMEHHE
ONEepUPOBATH MOHATHSIMHU: MHOKECTBO, IMOIMHOXECTBO, ONEpallMy Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAaHUs PeallbHbIX MPOLECCOB U SBJICHUI U NPU pEeLICHUH
3ajja4, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocobaMu; UCIOJIb30BaTh Ipadbl MpU PEeLISHUH 3a1a4

YMeHue OIICpHUPOBATH TOHATUAMU: HATYPAJIBbHOC YUCIIO, LICJIIOC YHCIIO,
CTCIICHb C MCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypam,Hoﬁ CTCIICHHU, CTCIICHDb
C pallnOHaJIbHBIM IIOKa3aTecjieMm, CTCIICHb C e CTBUTEIILHBIM

IIoOKa3aTecjieMm, J'IOFapI/I(i)M qucia, CHUHYC, KOCMHYC H  TaAHI'CHC




IPOM3BOJILHOTO YHCJA, OCTAaTOK I10 MOAYJIO, PallMOHAIBHOE YHUCIIO,
UppallMOHAILHOE  YHUCIO,  MHOXECTBA  HATypalbHBIX,  IIEJBIX,
pallMOHANIBHBIX, JEHCTBUTENbHBIX YHCEN; YMEHHME HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAUMEHBIIUI OOIIMI JeIuTeNh U HAauMEHbIIee
oO1iee kpaTHOe, anroput™M EBKiMzia npu perieHuy 3ajgad; 3HaKOMCTBO €
pPa3NMYHBIMM ~ TO3MIMOHHBIMH ~ CHUCTEMaMH  CYMCJICHHUS; yMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U NpeoOpa3oBaHMs BBIPAKEHUH CO
CTeNeHs MU U Jiorapudmamu, npeoOpa3oBaHus IPOOHO-pAIMOHATBHBIX
BBIPQ)KEHUIl; YMEHHME ONEpPUpPOBATH HMOHATHSAMM: IOCIEI0BATEIbHOCTD,
apudMeTHIecKas Iporpeccus, FreoMeTprUIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuyYeckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUpPOBaTh HMOHATUAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIC YHCIIa, MOAYJb M aprYMEHT KOMILIEKCHOTO YHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpandeckas); yMETh TPOU3BOAWTH apU(PMETHUECKHUE ICUCTBHS C
KOMIUIEKCHBIMU ~ YHCJIAMU; TNPUBOJUTH IMPUMEPHl  HMCIIOJIb30BaHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OnepupoBaTh MOHATHAMU: palUOHAJIbHBIC, UPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTENEHHbIE, Jorapu(muueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUs W HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUNW U HEPABEHCTB, PaBHOCUJIBHOCTb
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pelaTb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PaA3JIMYHBIX MPHUEMOB; pEIIATH
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUISA PEIICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIUMYHOCTh (YHKIIHMH, OIPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (DYHKIIMH, HAUOOJbIIIEe M HAMMEHBIIIEE 3HAUYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HelIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMM, 1iepBasi U BTOpasi Mpou3BoAHAs (YHKIMU, T€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJHOW, IepBoOOpa3Hasi, ONpeaeIEHHBINH

UHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHHU;, yMEHHE




BBIYUCIIATh NPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO H
KOMIIO3UIINHN (PYHKIIMA, HAXOJUTh YPaBHEHHE KacaTelbHOU K rpaduxy
GyHKIIMM; YMEHUE HAaXOAWUTh MPOU3BOJHBIC AJIEMEHTApHBIX (DYHKIIHM;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHUS (DYHKIUH,
HAaXOJUTh HAaWOOJBIINE W HAaUMEHBIIME 3HAYeHHUS (QYHKIHUI; CTPOUTH
rpaKu MHOTOYJICHOB C HMCIIOJIb30BAHHMEM ariapaTa MaTeMaTHu4ecKoro
aHaJau3a; MPUMEHATH IPOU3BOAHYIO [UISl HAXOXKACHUS HAWIYYIlEro
pelIeHus] B MPUKIAJHBIX, B TOM YHUCJE COIMATbHO-DPKOHOMHYECKUX M
buznyecKkux 3a7adax; HAXOAUTh TIOUIAIN U 00BEMBI (PUTYp C TOMOIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPHl MAaTEMaTHYECKOTO MOJCIMPOBAHUS C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMmeHue omnepupoBaTh MNOHATUSIMH: Tpaduk (yHKUMK, oOpaTHAs
GyHKIUSA, KOMITO3UIUs (DYHKIUH, JTUHEHHAsS (QYHKIWS, KBaJpaTHIHAS
byHKIHS, panoHaibHas byHKIHS, cTeneHHas byHKIMS,
TPUTOHOMETpPUYECKHE (QYHKIUH, OOpaTHBIE TPUTOHOMETPHUYCCKHE
byHKIIMKM, TMOKa3aTenbHass W Jorapudmuueckas QyHKIMH, YMEHUE
CTPOUTH TpaPUKH HW3yYECHHBIX (YHKIHMHA, BBHIMOIHITH MPEOOpa3OBaAHHUS
rpadukoB QyHKINN, UCTIOIB30BaTh TpaduKU ISl U3yYEHUS POIECCOB U
3aBHCHMOCTCH, TP PEIICHUH 33724 W3 IPYTHX YYeOHBIX MPEAMETOB U
3aJ1a4 U3 peaybHOM KU3HU; BRIpAXaTh GOpMyJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; MCIIOIH30BATh CBOMCTBA U rpaduku QyHKINN JIJIsT pEIICHHUS
yYpaBHEHU, HEPaBEHCTB W 3aJady C MapaMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM TUIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

n UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
MIPOLIEHTHI, 10JIM U YacTH, Ha ABU)KEHUE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4d U3 00JIaCTH YNpaBJIEHUS JIUYHBIMH M CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJO0OHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha S3BIKE MATEMAaTHUKH; COCTAaBIATH BBIPAKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yabTaT

YMenue ONCprUpOBaATh NOHATUAMU: CPCAHCC apI/I(i)MeTI/I‘{eCKoe, MEaraHa,

HauOoJIbIIIee 1 HAMMEHBIIIEE 3HaA4YCHUA, pasMax, JTUCIICPCHU, CTAHAAPTHOC




OTKJIOHEHHUE YHCIIOBOTO Ha0Opa; yMEHUE HM3BJICKATh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TIPEJCTABICHHYIO B TAOIUIAX, HA JUarpaMmax, rpagukax,
OTPaKAIONIYIO CBOMCTBA PEATbHBIX MPOIECCOB U SIBIICHHI; TPEICTABIISATh
uHPOpPMALIMIO C TOMOIIBIO TaONWIl W JHarpaMM; HCCIEI0BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHCHHEM TpapUuecKux
METO/OB U JIEKTPOHHBIX CPEJICTB; TpaUueCcKy UCCIIE0BATH COBMECTHBIE
HAOJIOZICHUS C TIOMOIIBIO JUarpaMM pAacCEeUBaHHUS W JIMHCWHOM

perpeccuu

YMeHue onepupoBarh IOHATUAMM: CIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSTH
GbopMynbl CIOXKEHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEPOSTHOCTH, (hopmyiny beprymm, komOuHaTOpHbIE (HaKTHI U HOPMYIIBI;
OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; yMEHHE ONEepUpOBaTh
MOHATUSAMM: CIIy4daliHas BEIMYMHA, PACIPEIEICHUE BEPOSTHOCTEN,
MaTEMaTUYECKOE OXHUAAHHUE, AMUCIEPCHs U CTaHAAPTHOE OTKIOHEHHE
CIy4alHOM BEJIMYMHBI, (YHKIUM pacUpeleNeHuss U  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeJIbHOIO U HOPMAJIBHOIO PACHpPENEICHMUI;
YMEHUE HCIIOIb30BATh CBOWCTBA M3YYEHHBIX pPaCHpeNelIeHUN Uit
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEIOBAaHUMN; YMEHHE NPUBOJUTH MPUMEPHI
HPOSIBJIEHUS] 3aKOHA OOJBIIMX YHUCENT B MPHPOJIHBIX M OOLIECTBEHHBIX
SABJICHUSX; YMEHHUE ONIEPUPOBATH MOHATHAMU: COYETAHNE, IIEPECTAHOBKA,
YHUCIO COYETaHUHM, YUCIO IepecTaHOBOK; OMHOM HbroTOHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYX ACHUS ISl peIlIeHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MUHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHne onepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM YroJ, CKPEUIMBAIOIIHMECS IPsMBIE,
MapaJUIEIbHOCTh U NEPIEHIUKYIISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY MPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSIMBIMH, PACCTOSIHUE MEKy TUIOCKOCTSAMH; YMEHHE UCIIOJIb30BATh IIPU
pelIeHNH 3a7a4y U3y4YeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE

OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
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MAaTEMAaTUYCCKUE MOJACIN C IMOMOIIBIO TCOMETPUUCCKHUX MMOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUC 3aa4YN

YMeHue onepupoBaTh MOHATHAMU: IUIOMAAb GUTyphl, 00bEM (Urypsl,
MHOT'OTPaHHMK, ITPaBUWJIBHBII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
Ky0, mapamienenunen, OpusMa, NUpamuaa, (urypa u IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, wap, cdepa, miomanb chepsl, IUIOmaab
MOBEPXHOCTH THPAMUJBI, MPHU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,
IIPSIMOYTOJIBHOTO  TIapajulesieNuIea, MUpaMUAbl, HMPU3MBbI, LUIMHIPA,
KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LIWIMHIpA,
NapajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicsi cepbl, IHIUHIPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOI'OI'paHHMKA, N300pa’kaTh MHOTOTPAHHUKHU, (UTYPBl U MOBEPXHOCTH
BpallleHUs1, UX CEYEHHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yYMEHUE NMPUMEHATh CBOMCTBA r€OMETPUUYECKUX (UTYp, CAMOCTOSATEIBHO
(GopMyJIMpOBATH OINpPEAEIEHUS U3ydaeMbIX (PUTYp, BBIABUIATH TUIIOTE3bI
0 CBOMCTBaxX M NMPHU3HAKaX F€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH WM
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukanuio ¢Guryp 1o
pasIMYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JONOJHHUTEIbHbIE

MOCTPOCHUS

YMeHue omnepupoBaTh IMOHATUSMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajielbHbli epeHOC, CHMMETPHUS Ha IUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAO0OMS, IOJ0OHbIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U MMOJ0OHBIE (UTYpBl, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HMCIOIH30BATH T'€OMETPUYECKHNE OTHOIICHHUS
IPU PEeLICHUH 3a]1a4; HAXOAUTh FT€OMETPUUECKUE BEIUYHMHBI (JUIMHA, YTOJI,
iouiaib, 00bEM) MpHU pPEeLIeHUH 3a/1a4 U3 APYTrUuX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOMAAb, OOBEM, IJIOMIATL TOBEPXHOCTH), WCIOIB3YS
u3yyeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO TMapajljiesienunesa, MUPaMHUIbl, TMPHU3MBIL, IIHHIIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

YMenue OIICPpHUPOBATH IMOHATHAMU: MIPAMOYTOJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOpP, KOOPAWHATHEI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPAa HA YHCJIO, PA3JIOKCHUC BCKTOpPA IO 633Hcy,

CKaJIIpHOC TMPOU3BECACHUEC, BCEKTOPHOC TMPOU3IBCACHHUE, YIOoJl MECKIAY




BEKTOpPAMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIM U KOOPAUHATHBIN METOJ
JUISL pelIeHHs TEeOMETPUYECKMX 3aJad | 3adad APYTux y4eOHBIX

npeaMETOB

13

YMmeHue BpIOMpAaTh MOAXONAIIMI METOA HJs PpEeUIeHHs 3ajauu;
MOHUMAaHWE 3HAYMMOCTH MATEMaTUKU B M3YYCHHH MPUPOIHBIX U
OOILIIECTBEHHBIX ~ MPOLIECCOB M  SIBICHMI; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHUE NPHUBOIUTH
MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHMCKOM U  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA

EI'D 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCEl
12 Panmonanbupie yncna. OOBIKHOBEHHBIE M JIECATHYHBIC JIPOOH, MPOIEHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmerndeckuii  KOpeHb  HATypaJlbHOW  cTemeHW.  JIeHWcTBUS ¢
' apu(pMETUIECKIMU KOPHSIMHU HATYPaIbHOW CTENICHU
14 Crenenp ¢ nenplM mnokaszareiaeM. CTeneHb € pPalMOHAIbHBIM I10Ka3aTeeM.
' CBolicTBa CTENIEHU
15 CuHyc, KOCHHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢m umcna. JlecSTH4HBIC U HATypaJIbHbIC JOrapu(MBbI
JleficTBuTeNnbHBIE YHCIa. ApH(QMETHYECKHE ONepalyu C JCHCTBHTEIbHBIMU
1.7 yrcnamu. [IpuOnmKkEéHHbIE BBIYMCICHHS, MPaBHJIA OKPYIJICHUS, MPUKHUIKA U
OLICHKA PE3yJIbTaTa BIYUCICHUN
1.8 IpeoGpaszoBanue BhIpaKEHUH
1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie u 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppaiioHanbHbIe YpaBHEHHSI
2.3 Tpuronomerpuieckue ypaBHEHUs
2.4 [Toka3zarenbHble U TOrapupMUUECKre YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHanbHbIe HEPAaBEeHCTBA
2.7 [TokazarenbHbIe U TOrapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA i HEPAaBEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHUN. ONpeenuTelIb MaTPULIBI
3 OyHKIHH U TpaduKh




OynK1us, crocoos! 3ananus pyHkun. ['padux ¢pynkiun. Bzanmuo oopaTHble

31 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nactp ompeneneHuss ¥ MHOXKECTBO 3HadeHWd (yHkiuu. Hymn ¢yHkuum.
3.9 [TpoMexyTKM 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIIHU.
' Maxkcumymbl 1 MUHUMYMBI pyHKIKMU. Hanbonbliee 1 HanMeHblilee 3HaUCHUE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHast QyHKIMS ¢ HATypaJIbHBIM U IENbIM TMOKaszareneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTereHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIUHA, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorel TpadukoB ¢yHKM. CBoicTBa (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS ITOCIIEIOBATEILHOCTEN
38 Apudmerndeckass W TeoMmeTpudeckas mporpeccuu. Dopmyna  CIOKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpumeHeHre MPOM3BOJHONW K HCCIENOBAaHUIO (DYHKIUH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHre HanbompIIero 1 HaMMEeHbIIero 3Ha4eHus (pyHKInN
Ha OTpe3Ke
4.3 [MepBooGpasuas. Muterpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucatenbHas CTaTUCTHUKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [Ipstmble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BPALICHUS




7.5 KoopauHaTsl ¥ BEKTOPEI

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

e 10 kaacc
JI.C.Atanacsn, B.®.byry3o, C.b.Kanomues, J.I'.ITo3nsk, JI.C. Kucunesa. Maremaruka:

anreOpa W Hadaja MaTeMaTHYECKOTO aHanu3a, reomeTrpus. ['eomerpus. 10-11 kmacchr:
0a30BbBIN U yriyoneHHbIH ypoBHHU. - M.: [IpocBemenue, 2021.

e 11 kaacc
JI.C.Atanacsan, B.®.byry3os, C.b.Kagomues, O.I".Ilo3usk, JI.C. KucuneBa. Maremaruka:
anrebpa W Hayala MaTeMaTUYECKOro aHanuza, reomerpusa. ['eomerpus. 10-11 kmaccer:

0a30BbId U yriyoneHHbIH ypoBHH. - M.: [IpocBemenue, 2021.
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