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MHNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomerpusi» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHUIO, M TPAJAMUIMA POCCUMCKOTO 0Opa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00ecIieYnBaeT OBJIAJICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00yYaroIuXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOrO Kypca TEOMETPHH Ha YpPOBHE CpEIHEr0 OOIIero
oOpa3oBaHHsi OOYCJOBIIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX |
MPEAMETHBIX PE3YJIbTATOB OOyYEeHHsS] TE€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHs OO0ydarmuxcs, (GopMupoBaHusi (yHKIUOHATHLHOM MaTeMaTU4eCKOM
IPaMOTHOCTH, U3YUYEHHS IPYTUX y4eOHBIX NUCIMIUIMH. PazButne y oOydaronmxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKIACHUH T€OMETPHUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 M HJEATbHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATHYECKON HAYKOM SIBJIEHUH U ITPOLECCOB PEATIBHOTO MUPA, MECTE TEOMETPUU
B CHCTEME HayK W POJIM MAaTEMATHYECKOTO MOJICITMPOBAHUS B HAYYHOM TTO3HAHUU U
B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYTHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBIIUICHUS, HEOOXOMUMBIX I aJanTallid B COBPEMEHHOM
oO1IeCTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JTUCIHMIUIMH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUPYEMOEe TpPU H3YYCHHH OOYYarOIIUMUCS
MOHSATUHHBIX OCHOB T€OMETPHH M MIOCTPOCHUH IIETIOYKU JJOTUIECKUX YTBEPIKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh M OMPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA MPH PEIICHUH 3a]a4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.



YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAECT CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YeloOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaNIbHOrO ObITHS, (opma
OTPKEHUS OKPYXAIOIIEr0 MHpA, YCJIOBHE YCIEIIHOTO IMO3HAHUS W aKTHBHOTO
npeoOpa3zoBaHus  JeHCTBUTENbHOCTH.  OmnepupoBaHME  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI yU€OHOU U TPYAOBOM IEATEIbHOCTH, IBISETCS
OJHUM M3 TPO(PECCHOHATHFHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaaya
dbopMupoBaHUs 'y  OOYYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIINUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIHHOCTU 10 MHOTUM HAIIPABJICHUSIM.
[lenp ocBoeHus mporpaMMmbl ydeOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypOBHE 00yueHus — o00Ieo0pa3oBaTeibHOE W OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHU(PUIHBIX
T€OMETPHH, BO3MOXXHOCTH  YCHEIIHOTO MPOJOHKEHHS  OO0pa30oBaHUA  TIO
CHEIUATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.
[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
OOy4Jaronuxcs CpeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHHM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm oOpa3om, oOydarorniuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTeMaTHUECKUE YMEHHUS, CBA3aHHBIE CO
cnenu$UKol TeOMeTPUN U HEOOXOAUMBIC JUTSl )KM3HA B COBPEMEHHOM OOITIECTBE.
Kpome 3Toro, 0HM UIMEIOT BO3MOXXHOCTh U3yUHUTh TEOMETPHUIO 00Jiee TITyOOKO, eClTu
B JlaJbHEHIIIEM BO3HMKHET HEOOXOJAMMOCTh B TEOMETPUYECKUX 3HAHUSIX B
poecCUOHANBbHOM NESITEIbHOCTH.
JlocTmkeHne 1eMr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHRIMH 3aJayamMH  OCBOGHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax sBISIFOTCS:
e (GopMHUpOBAHHME TIPEACTABICHUS O TEOMETPUU KAaK YaCTH MHUPOBOU
KyJBbTYPBl M OCO3HAHHE €€ B3aMOCBS3H C OKPYKAIOITUM MHPOM;

e (OpMHUpPOBAHHE MPEACTABICHHS O MHOTOTPaHHHUKAX U TEIaX BPAIICHHS KakK
O BROXHCUIUX MAaTEMATHYCCKHUX MOJCISX, TMO3BOJISIONIMX OMKMCHIBATH U
M3y4aTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e (GopMHUpOBaHME YyMEHHUS pacrlo3HaBaTh Ha YEpTEkKaxX, MOJCIAX H B

peaIbHOM MHpPE MHOTOTPAHHHMKH U TeJIa BpaIlCHUS;

e OBIAJCHHE METOJAMH PEIICHHS 33Jad Ha MOCTPOCHHUS Ha M300paKeHUAX

IPOCTPAHCTBEHHBIX QUTYD;
e (GOpMHUPOBaHME YMEHHS ONEPHUPOBATH OCHOBHBIMU TOHSATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;



e OBJIQJICHHE  aAJNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3ajay;
dbopMupOBaHHE YMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCykJIeHusl B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e DPAa3BUTHUE MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEM 00ydaronmxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIIUICHUS;

e (hopmupoBaHue QYHKIIMOHATBLHON IPAMOTHOCTH, PEJICBAHTHON T€OMETPUH:
yMEHHUE PACIIO3HABATh MPOSBICHUSI TEOMETPUUECKUX MOHATUH, 00BEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3yYEHUU
JIpYyTUX  y4eOHBIX  MPEIMETOB,  MPOSBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, POPMYyIHPOBATh UX HA A3BIKE TEOMETPUHU U CO3/1aBATh
Ir€OMETPUYECKHE MOJENHN, HPHUMEHITh OCBOCHHBIM TI€OMETPHUYECKUI
anmapar g pEHIeHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHHUE B KypC
CTEpPEOMETPHUH B Hayaje ero U3y4eHus 3a/1a4, pelaeMbIX Ha YPOBHE HUHTYUTHBHOTO
MO3HAHUSA, U OINpPEAeNEHHBIM 00pa3oM OpraHM30BaHHas padoTa HAJl HUMH, UYTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO MBILIUICHUS,
CTUMYJIUPYET NPOTEKaHNE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaIbHEHIIIEMY
U3YUYEHUIO MIpEeIMETA.

[Ipeamourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOIY OOYyYEeHHS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YaIlUXCsl B Kypce CTEpEOMETPUH MPOBOAUTCA 3a CUET pELICHUS 3aa4 Ha CO3/1aHue
MPOCTPAHCTBEHHBIX O0pa30B M 3a7ady HAa OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TPOBOJUTCA C OMOPOHM HA HATJIAIHOCTh, a
OTIepUpOBaHUE 00PA30M — B YCIIOBUSAX OTBJICUEHUS OT HATJISIHOCTH, MBICJIEHHOTO
MU3MEHEHUS €r0 UCXOJHOTO COJIepKAHUSI.

OcHoBHBIE cozaeparesibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTU B MPOCTpPaHCTBE», «Tena BpaueHus»,
«BEeKTOpbI U KOOPAWHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUMN
pacmnpenemnseTcs He TOJIBKO M0 COAEPKaTeIbHBIM JIUHUSM, HO U 110 TOJaM 00yUYeHHUs
Ha ypPOBHE CpPEeIHEro 00IIero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPe3yJbTaTaMm
OCBOeHHUsl paboueil mporpamMmbl, pacHpenei€HHbBIM 10 ToAaM OO0y4YeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJIAJEHHE TE€OMETPUUECCKHUMHU
MNOHATUSMU Y HAaBBIKAMHU OCYLIECTBJISJIOCH MOCJIEN0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B



OOIIyI0 CHUCTEMY T€OMETPHUYCCKUX NPEICTABICHUNA OOYdYaIONTUXCS, PACIIUPSS U
yrIyosss e€, o0pasys MpoYHbIe MHOYKECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE
Ha uzyuyenue reomerpun orBoautes 2 yaca B Hegento B 10 kimacce u 1 yac B Hegemnto
B 11 ximacce, Bcero 3a aBa roga o0ydenus - 102 yuyeOHBIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOcTer. Teopema o Tpéx
MEPIICHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Brruucienre dJ1€MEHTOB MHOTOTPAHHUKOB: pEOpa, IUAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJBI, TEOpEeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[unmuaapuyeckast MTOBEPXHOCT, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM I1apa U TI0IaAb Chephl.

[TomoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopaMu. IIpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexy NMPsSMBIMHU U IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYyTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MPUMEHEHHEM JOCTKEHUN HAYKH U ACATCIBHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYas SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM Pa3IndHbIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTHIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIHLHON JIEATETEHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JXU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWKM JJIS pEUIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTUYECKOHW KYJIbTYypOd KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBblesiornyeckueelicTBus:

e BBHISBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (GOPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

e BBIBISATH  MaTeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e JI€NIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e TIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL

e BBHIOMpATH CMOCOO perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBbleuccienoBareJbCKueAeHCTBUA:

e CIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKU MHCTPYMEHT MO3HAHUS,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TIPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENILHO (hOPMYJIHPOBATH 000OIIEHUS U BBIBOBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOLECCA, A TAKKE BBIABUIAThH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIIBIIATH Ae(UIUTH HHPOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIsT OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BHIOWpaTh WHPOPMANMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUPOBaThb MHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHWBATH HaAEKHOCTD uHdopmauu 1o CaMOCTOSTEJIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCIPUHHUMATH U GOPMYIIUPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOH Gopme popMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/CH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOM JICHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBHUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHU! C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccuduinmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAOIIMMUCS OPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BEIUKCIISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00bEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaemble (PUTYpbl OT PYKH M C TMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3BnekaTh, WHTEPIPETHPOBATH U MpeoOpa30BbIBaTh HHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpaA Ha YUCJIO0, OOBSICHITh, KAKUMU CBOMCTBAaMH OHH 00J1a/1aloT.

[IpuMeHTh MPaBUIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT.

[IpuMeHsTh reoMeTpruyeckue PakThl 17151 pEeLICHUs] CTEPEOMETPUIECKUX 3a/1ay,
MPEIOIAararoMX HECKOIBKO IIArOB PEUICHUs, €CJIA YCIOBUS TPUMEHEHHUS 3/1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpUdecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJICHUE TEOMETPUUYECKUX BEIIMYUH 10 00pasiaM Wi arOpuT™Mam, MPUMEHsIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKA3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpruMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W TIPUMEHATh HW3YUYCHHBIE TOHATUS B MPOILIECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, armapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



~N o o AW

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHuepas3aejioB U
n/n TEMIIPOrpaMMBbl
BBenenue B crepeoMeTpuro

HpHMHe H IINIOCKOCTH B ITPOCTPAHCTBC.
HapaJ'IJ'ICJ'ILHOCTprHMBIX M IIJIOCKOCTEH

[lepneH MKy IApHOCTBIPSAMBIX U INIOCKOCTEN
VYIubl MeXAY MPSAMBIMU U IUIOCKOCTAMU
MHororpanHuku

OOBEMBIMHOIOTPAHHUKOB

IloBTOpEHME: CeueHus, pacCTOSHUA U YIJIbl

OBIIEE KOJIMYECTBO YACOB 10
[TPO'PAMME

KoamnuyecTBouacos

Bcero

10

12

12
10
11

68

KonTtpoabsnbiepador
bl

dyeKkTpoHHbIE (LM (pPOBbHIE)
o0pa3oBaTebHbIEpPeCyPChI



11 KJIACC

HaumeHoBaHuepasaejioB U
TEMIIPOrpaMMBbl

Ne i/

TenaBpamenus
OOBéMEBITET
BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToBTOpeHuE, 0000MIIEHNE,
CUCTEMaTU3aIUA3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

KoaunuecTBouacos

Bcero

12

10

34

KonTtpoabnbiepadot
bl

duekTpoHHbIe (LM (POBbHIE)
o0pa3oBaTebHbIEpecypChl



ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne
n/ Tema ypoka

11

OCHOBHBIE TTOHSTHSA CTCPCOMCTPHUM:

TOYKa, MpsMasi, IIOCKOCTb,
npoctpancTBo. [IpaBuna
M300pakeHUs Ha PUCYHKAX:
M300paXeHUS IIOCKOCTEH,
napalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[TonsTHs: IEepeceKaromuecs

IIJIOCKOCTH, IIEPECCKAOIINCCA
npsamasd U mI0CKOCTb

[TonsaTus: nepecekaronuecs
IUIOCKOCTH, NepeceKarolecs
npsiMasi ¥ MIIO0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX
yepTekax

HauanpHabie cBenenns o kyoe u
NAPAMUIE, UX Pa3BEPTKU U
Mojiend. CeueHUsIMHOTOTPaHHUKOB

KoanuecTBoyacos

Bcero

KonTpoabubiepadoT
bl

JIeKTPOHHBbIeNU(PPOBHICOOPa30BATEIBLHbIEPECYPCHI



10

11

12

HavansHbie cBeieHNS 0 KyOe U
nUpaMujie, UX pa3BEPTKU U
monenu. CeueHus
MHOTOT'PaHHHKOB

IlonsiTne 06 aKCMOMaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

IlousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIIEICTBHUS U3 HUX

[TonsaTHe 06 aKCHOMAaTHYECKOM
MIOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3anmHoe pacnionoxeHue npsMbIx
B IIPOCTPAHCTBE: NEPECEKAIOIINECH,
MapajuieIbHbIE U
CKPEIIMBAIOIINECS MPSIMBbIE

[TapauienbHOCTB IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:!
NapajuiebHbIe IIPSMbIE B
[IPOCTPAHCTBE; MApaUIEIbHOCTD
TPEX MPSAMBIX



13

14

15

16

17

18

19

20
21

22

23

24

[TapamienpHOCT IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
[TapannensHOCTH NPSIMOM U
IJI0CKOCTH

VYIIIBI ¢ COHAINPABICHHBIMU
CTOPOHaMU

VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

Yron Mexay npsiMbIMU B
MIPOCTPAHCTBE

[TapamienbHOCTB IIOCKOCTEN:
napajuJlesIbHble INIOCKOCTH

CaolicTBa napajuiebHbIX
IJIOCKOCTEN

IIpocreiire mMpoCcTpaHCTBEHHBIE
(Gurypsl Ha MIOCKOCTH: TETPAdIP,
KyO, mapaenenurnesy
[Toctpoenue ceueHuit
[Toctpoenue ceuenui
KonTponbhas pabota no teme
"[IpsiMBI€ M TUIOCKOCTH B
npocrpanctse. [lapamiensHoCTh
MPSIMBIX U IIJIOCKOCTEN"
[lepneHMKyIIpPHOCTH NPSMOM U
IJIOCKOCTH: MepIEeHANKYIISIpHbIE
IIPsIMBIE B IPOCTPAHCTBE
[IpsimMble mapaenbHble U
MEPIEeHIUKYISIPHBIE K IMJIOCKOCTH



25

26

27

28

29

30

31

32

33

34

[IpsiMble apasienbHble U
NEPIEHIUKYJISIPHBIE K IITIOCKOCTH

[Ipu3Hak nepneHauKyISIpHOCTH
IIPSIMOM U TNIOCKOCTH

[Ipu3Hak neprneHuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH

Teopema o npsamon
NEePIEHAUKYISPHON MIOCKOCTH

Teopema o npsamon
MEPIEHANKYISIPHOMN TIJIOCKOCTH

Teopema o ipsamoit
MEePHEHIUKYISIPHON MIIOCKOCTH

[lepnenquKymsip U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM
110 IIOCKOCTHU

[IepneHuKysp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOMN
110 IIOCKOCTHU

[IepneHuKysp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOMN
710 IIIIOCKOCTH

[lepneHuKynsip 1 HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOMN
710 IIIIOCKOCTH



35

36

37

38

39

40

41
42
43

44

45

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOU U TNIOCKOCTBIO

JIByrpaHHBIN yroJl, TMHEHHBIN Yroil
JBYTPaHHOI'O yria
JIByrpaHHbIN yToJ1, TMHEHHBIA YToJI
JBYT'PAHHOIO yrIJla

IlepneHuKyIAPHOCTD MJIOCKOCTEM:
IIPU3HAK [IEPIEHAUKYISIPHOCTH 1
JBYX IJIOCKOCTEN

[lepnenuKyIpHOCTD IJIOCKOCTEM:
MIPU3HAK IEPIEHIUKYIIAPHOCTH 1
JIBYX TIJIOCKOCTEM

[lepnieH IUKyYISIPHOCTD MIOCKOCTEH:
MIPU3HAK IEPIEHIUKYIIAPHOCTH 1
JIBYX TIJIOCKOCTEM

Teopema o Tpéx nepneHAUKyIApax
Teopema o TpEX nepHeHANKYISIPAX
Teopema o Tpéx nepneHAUKyIApax

KonTponbHas padora no temam
"[lepneHIUKYISIPHOCTD NMPSAMBIX U
LAl

mockocTeil" u "YTibl MexX1y
MPSIMBIMU U TUIOCKOCTAMH"

[TonsiTHE MHOTOTrpaHHUKA,

OCHOBHBIE JIEMEHTHI

MHOT'OTPaHHUKA, BBITYKJIbIE U 1
HEBBIITYKJIbIE MHOTOTPAHHUKH;

pa3BEPTKAa MHOTOI'PAHHUKA



46

47

48

49

50

51

IIpu3ma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS NIPU3MBI;
IIpsiMasi U HaKJIOHHAs! IPU3MBI;
O0KOBast U NOJIHAsI TIOBEPXHOCTh
IIPU3MBI

[Tapamtenenunen, NpsMOyIrOJbHbBIN
napajJieJIenuIe]] 1 ero CBOMCTBa

[Mupamuza: n-yroipHas mupammia,
IpaHy ¥ OCHOBAHUE MHPAMUJIbI;
OOKOBast ¥ IOJTHASI TOBEPXHOCTh
MUPAMHU/IbI; TIPABUIIbHAS U
yceu€HHas mUpaMuia

[IpaBuiibHBIE MHOTOIPaHHUKHU:
MIOHSTHE MTPABUIIBHOTO
MHOTOTpaHHUKA; IIPaBUIIbHAS
Ipu3Ma  NpaBuiIbHAs MHPaAMUIA;
IIpaBWIbHAs TPEYTroIbHAas
NMpaMKia ¥ IPaBUIIbHBIN
TeTpa’ap; Kyo

[IpencraBnenue o MpaBUIBHBIX
MHOT'OTPaHHHUKAX: OKTa’dIp,
JOJEKadAp U UKOCAdP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CummeTpuy B IUPAMHIAX,
napajuleJenuIe1ax, NpaBuIbHbIX
MHOTOTpaHHUKAX



52

53

54

55

56
57
58
59
60
61
62
63

64

65

Briuncienue 2j1eMEHTOB
MHOTOTPaHHHUKOB: pEOpa,
JIMaroHajiu, yribl

[Tnouianp 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIONIA/(b OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPSAMON MPU3MBbI

[Tnomanp 60KOBOM OBEPXHOCTH U
ITIOBEPXHOCTHU MTPABUIILHON
IIApaMU/Ibl, TEOpPEMA O IIOMATN
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MIUPAMMUIBI

KonTponbhas padota no teme
"MHororpaHHuKu"

[Tonstue O6 O6BEME
O6béM [Tupamusl
O6béM [Tupamusr
O6béM [Tupamusl
O6béM [Tupamusl
O06BeMm [Ipu3msl
O06BbEM pU3MBI
O0BEM npU3MBbI

KonTponbhas pabota no teme
"O6BEMBI MHOTOTPAaHHUKOB"

[ToBTOpenue, 0600IIEHNE
CHCTeMaTH3alus 3HaHUH.

R N T o i T R

[EEY



66

67

68

OBIIEE KOJIMYECTBO YACOB 110

[ToctpoeHue ceueHuii B
MHOTOTpaHHHUKE

[ToBTOpenue, 0600IICHNE

CUCTEMaTU3ALMs 3HAHUM.

Breluncienue paccTosHUAN: MEXIY

IBYMsI TOUKaMH, OT TOUKH J10 1
IIPSIMOM, OT TOYKH 110 INIOCKOCTH,

MEXly CKPEIMBAIOIUMUCS

IPSIMBIMU

HOBTOpeHI/Ie U CUCTCMaTHU3aluAa
3HAHUH

[ToBTOpEeHHE, 0000IIEHNE

CHCTEeMaTH3allus 3HAaHUH.

Brruucnenue yrios: Mexnay
CKPEUTUBAIOIIUMHUCS TIPSIMBIMH, 1
MEXIy NMPSAMOM U IJIOCKOCTBIO,

JBYTPAaHHBIX YIJIOB, YTJIOB MEXAY
IUIOCKOCTSIMH

68

[TPO'PAMME



11 KJIACC

n/n

Temay poka

Cdepa u map: ueHtp, paamnyc,
JMaMeTp; TUTOIIA b IOBEPXHOCTH
chepnl

B3aumuoe pacmonoxenue cheps
Y TUTOCKOCTH;, KacaTeIbHas
IUIOCKOCTB K cepe; IIIoMIa b
chepnl

N3o6paxenue chepsr, mapa Ha
mockocTt. CedeHus mapa

HunuHapuyueckass HOBEPXHOCTb,
o0pasyrouiye UINHAPHYECKON
MOBEPXHOCTH, OCh

LWIMHIPUYECKON TOBEPXHOCTH

[unuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yoIas u och;
ILIONIA b OOKOBOM U MOJIHOM
MIOBEPXHOCTH

N300paxeHne nIUINHApPA HA
mockocTy. Pa3Béprka nunuHapa.
CeueHust HHIMH]IPA (TUIOCKOCTBIO,
napasuieIbHON Win

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

JIeKTPOHHBbIe HU(POBbHIE 00pa3oBaTebHbIE
pecypcbl



10

11

12

13

14
15

NEePIEHIUKYIISIPHONU OCU
AJTUHIPA)

KoHnueckasi IOBEpXHOCTB,
00pa3yrolire KOHUYeCKOM
IIOBEPXHOCTH, OCbh U BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHKE U BepIIUHAa,
00pa3ymolas ¥ 0Ch; IJIOMA b
OOKOBOH U MOJIHON OBEPXHOCTH
VYceu€HHBII KOHYC: 00pa3yolne
U BBICOTA; OCHOBAHUs U OOKOBas
IIOBEPXHOCTh

H306paxeHne KoHyca Ha
mrockoctu. PazBépTka kKonyca.
Ceuenus KoHyca (IJIOCKOCTBIO,
[apajuieIbHON OCHOBAHMIO, U
IJIOCKOCTBIO, MMPOXOIAIIEH uepes
BEPILUHY)

KombOunanus ten Bparienus u
MHOTOTPaHHUKOB
MHororpaHHuK, OMMCaHHbBIA
okoJ1o cepsl; chepa, BmucaHHas
B MHOTOTPaHHHK HIIU B TEIO
BpalleHus

[Tonsitne 06 06pEMe. OCHOBHBIE
CBOMCTBa 00BEMOB Tel

O0béM nUIMHIpa, KOHYCA

O06bEM 1mapa U mIomaab chepbl



16

17

18

19

20

21

22

23

24

25

[TonoOHbIE TeNa B MPOCTPAHCTBE.
COOTHOIIICHUS MEXTY
IUIONIAISIMH TTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

KonrtponbHas padora mo remam
"Tena Bpamenus" u "OO0beMbI

TCII

BekTop Ha miiockocT U B
MIPOCTPAHCTBE

CrnoxeHne U BEIYUTaHHUE
BCKTOpPOB

YMHOKEHUE BEKTOPA HA YUCIIO

Paznoxxenue BekTopa 1o TpéM
HEKOMILUIAHAPHBIM BEKTOPaM.
IIpaBuno nmapasuienenuiena

Pemenue 3a1ay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMHU

IIpssMoyronbHas cucrteMa
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocrerimue 3anauu B
KOOpAMHATax

VYros Mexay BEKTOpaMH.
CkansgpHO€E MPOU3BENECHNE
BEKTOPOB

Brruucnenue yrioB Mexay
HPSIMBIMU U TIOCKOCTSIMH



26

27

28

29

30

31

32

33

KooparHAaTHO-BEKTOPHBIN METO
IIPY PELLIEHUU T€OMETPUIECKUX
3aj1a4

Konrponbnas padora mo reme
"BeKkTophl U KOOPAUHATHI B
npocTtpaHcTae”

[ToBTOpEeHHE, 0000IICHUE U
CHCTEMAaTH3aIus 3HAHUMA.
OcHoBHBIE GUTYPHI, (HAKTHL,
TEOpPEMBI Kypca INITaHUMETPUN

IToBTOpEHME, 0000IICHUE 1
CHCTEMaTH3aIlMs 3HAHWA.
OcHoBHBIE GUTYPHI, (HAKTHL,
TEOpPEMBI Kypca INITaHUMETPUN

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3alMs 3HaHui. 3agaun
TUTAHUMETPHUH U METOJIbI UX
perIeHus

[ToBTOpenue, 06001IeHUE U
cHCTeMaTH3alus 3HaHui. 3a1aun
TUTAHUMETPUH U METOJIBI UX
pemieHus

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HAHUH.
OcHoBHBIE GUTYPBI, (HAKTHI,
TEOpEMBI Kypca CTepeoOMeTpUH

HtoroBast KOHTpoJIbHAs paboTa



34 [ToBTOpeHme, 0600meHNE 1
CHCTeMaTH3allUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

34



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» 'eometpus, 10-11 xraccel/ Atanacsa JI.C., byty3os B.®., Kagommer C.b. u

npyrue, Mocksa,«IIpocBenieHue

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

3BaBuu JI. . KonTpoabsHble v mpoBepoUYHbIe paboThl o reomerpun. 10-11
kiaccel / JI. Y. 3BaBuu [u ap.]. — M., 2020.

3uB b. I'. 3agauu no reomeTpuu : mocodue st yqammxcst 7—11 kimaccos
oO1ieo0pazoBarenbHbIX yupexaenuii / b. I'. 3us, B. M. Meiinep A. T
baxanckuii. — M. : IIpocsemenue, 2019.

Kykapuesa I'. 1. COopHuUK 3a7a4 110 TEOMETPUHU B PUCYHKaX U TecTax. 9-11
kiaccel / I'. U. Kykapnesa. — M., 2019.

Caspacosa, C. M. YnpaxkHeHus M0 TJIaHUMETPUH Ha TOTOBBIX uepTexax / C. M.

Cagpacona, I'. A. SActpedbunenkuii. — M., 2021.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

- JlucraHumoHHast 00ydJaromiasi cucteMa Jisi IOJrOTOBKU K SK3aMEHY
«Cnam I'MA», http://sdamgia.ru/

- Bcewm, kTo yuutcs, www.alleng.ru



decTuBaib negarorundeckux uaen "Ilepsoe ceHtsops",
festival.1september.ru

3amaun, problems.ru

Jomammass mkoira Interneturok, interneturok.ru

Mertamikoma, neTepOypKCKUe Kpy KU U OJIUMIIHAIbI, metaschool.ru
OtkpeiTeiii bank 3amanuii [ 1A, http://opengia.ru

http:/school.collection.informika.ru (egunas xoteKkus HUGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB).

www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccer).

http://teacher.fio.ru (megaroruueckas Mmactepckas, ypoku B IHTepHeTe 1
Jpyroe).

Www.uic.ssu.samara.ru (ImyTeBoauTeNb «B Mupe HayKm» 1is
IITKOJILHUKOB).

http://mega.km.ru (Merasuuuxnonenust Kupumia u Medoaus).
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