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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUHA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GopMHUpPOBaHUS (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEAbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TakK Kak OOECIIEYMBAET BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPHU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTIX AEATENBbHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTU MUPOBOM KYJIbTYpPHI
¥ OCO3HAaHME €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e popMupOBaHME MPEICTABICHUS O MHOTOTPAHHUKAX U TeJaxX BPAIEHUS Kak
0 BROKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3Hble SBJICHUS OKPYKAIOIIETO MUPA;

e popMupOBaHKE YMEHHUS paclIO3HABATH HA YEPTEKAX, MOJICTISIX U B PEAIbHOM
MUpPE MHOTOTPAaHHUKHU U TEJIa BPAICHUS;

 OBJIQJICHHE METOJAMH PEIICHHS 3a7a4 Ha TIOCTPOCHHS HA H300PaKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e popMupoBaHHE yYMEHHS OMNEPUPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHHE AJITOPUTMAMK PEIICHHS] OCHOBHBIX THUIIOB 3a7a4; (HOpMUpPOBaHUE
YMEHHS TPOBOAUTH HECIOXKHBIC JOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pEeIICHHUs] CTEPEOMETPUYECKUX 3a7ad MW 3a7a4 C M[PAKTUYECKUM
coJlepKaHUEM;

e Pa3BUTHUE MHTEJUIEKTYAIbHBIX U TBOPYECKHX CHOCOOHOCTEN OOydarouuxcs,
MMO3HABATEIFHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHUN, KPUTUIHOCTH
MBIIICHUS;



e popmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yYMEHHUE Paclo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TMOHSITUH, 0OBHEKTOB
Y 3aKOHOMEPHOCTEH B pEaIbHBIX )KU3HEHHBIX CUTYAIUSX U MIPU U3yUCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr g peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHhe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJja4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «I'eometpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
o0ydeHUs Ha YPOBHE CpETHEro 00IIero oopa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEIOBATEIBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepEOMETpUU. Toyka, mOpsMas, IJIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyiefibHble TMPsSMbIE B  MOPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTB MJIOCKOCTEM: napaJsuiesibHbIe IJI0OCKOCTH; CBOMCTBa
napajuieNIbHbIX TUIocKocTel. [Ipocteifimirie mpocTpaHCTBEHHbIE (QUTYpPHI Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH TMPSMOW U IIOCKOCTH, TEOpeMa O NpsIMOM
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepneHauKyIIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSHHE
OT TpsIMOM 7O  TUIOCKOCTH,  NpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[lepneHAUKYISIpPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
Y HEBBINMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS TPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSATHE NPAaBWJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THUPAMUIA; NpPaBWIbHAs TPEYrojbHAs NUPaAMUA W MPABUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaexa’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTH.  DJIEMEHTBl CUMMETPUHM B NOUpaAMHUAAX, NapajulesenuIenax,
MPaBUWIBHBIX MHOTOTPAHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHIPUYECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
konyca. O0béM mapa u miomab chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ BekTopamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PEILICHUN T€OMETPUUYECKUX 3a]1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIEHAa POCCUHCKOr0 OOIINEeCTBa, MPEJICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMaTHUYECKOM IIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUXKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, paccyKXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE TMHTaHHE, cOATIAHCHPOBAHHBIA PEKUM 3aHATUN U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTSHKECHUH BCEU JKW3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-?KOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE NMPHUPOJTHON M COIMAIBHOMN
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXKHBIX TTOCIICJICTBUH JUISI OKPY>KAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUISI Pa3BUTHS IUBUIM3AIIMN; OBJAJACHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS MPOTPaMMbl YYEOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenwvuvie — Oelicmsus, — 0OecnevuU8arom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

* BBISIBIISAITh M XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEeMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (opmMymupoBaTh ©  TPEOOPa30OBBIBATH  CYXKIICHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

eBBISIBIIAITH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e I€JIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOUPATh CMOCOO pelieHuss y4eOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie ucciienoBaTebcKue aeiicTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, UCCIIEOBAHUS, OLEHHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

* [[POrHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCa, a TaKXKE BbBLABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIBJIITH 1epULINUTH MHPOpPMALNK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUpPOBaTh HMH(POPMAIINIO, MPEJICTABIATh €€ B PA3INYHBIX (PopMax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOATEJIEHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMATh U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMH
U TEeIIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 00CYXIEHUS 3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOI TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopme hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHUS,

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
NIPOEKTa; CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON M WHAMBUAYaTbHON
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e Y4aCTBOBATh B TPYNIOBLIX (hopMax padboThl (0OCYXIeHHUS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJIeHaAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

e COCTABJIATH TUIAH, aJITOPUTM PELICHUS 3a/1a4u, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(POPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMHU  [IO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIMOCcO0aMHM  CaMONPOBEPKH, CaMOKOHTPOJS Tpolecca u
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a71a4H;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH MPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JTAaHHBIX, HAMICHHBIX ONMTUOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATHIMU: TOYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYTPAHHBIA YTOJI, TpaHU JBYIPAHHOTO YIJa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWJIBHBIA MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKU; MIPSMBIC U HAKJIOHHBIC ITPU3MBI, TTapajlICIICIIUIIC/IbI).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAaHIAPTHBIX MAaTEeMAaTHYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO0 Ha YepTexax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPUMEHSATh HW3YYCHHBIE IMOHATHS B IIPOLECCE TOUCKA PEIICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4l, CBA3aHHbBIC C HAXOKICHUEM IT€OMETPUUYECKUX BEJIMUUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (WIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOI, OCHOBaHUE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpallleHUsI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JEUCTBUSL CIOXKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpa, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aJadyd Ha IMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTediMe NPOrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIC 3HAHUSA Ha IPAKTUKE: AHAJIU3UPOBATH DPEaAJIbHbBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUUIECKUX TTOHITHH U TEOPEM, anmnapara anreOpsr; penaTh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoJsmmuecTBo 4acos DJIeKTPOHHbIE
Ne HaumenoBanue (uadpoBbIE)
Pa3ieioB U TeM KonTposbusbie | IlpakTuuyeckue
n/n Bcero o0pa3oBareJib KiroueBble BocmUTaTeIbHbIE 3aJa49H
MPOrpamMmmbl padoThI padoTsI
HbI€e pecypchl
1 Bsenenue B 10 https://uchi.ru dopMupoBaHue Ka4ecTB MBILLICHUS,
CTEPEOMETPHIO BOCIIMTAHUE KAYECTB JIMYHOCTH, CIIOCOOHOCTE
HpI/IHI/IMaTL CaAMOCTOSATCIIBHBIC pemeHI/m;
rpynmnoBass pabora wim paboThl B Tapax,
KOTOpI)Ie yan IIKOJIbHUKOB KOMaHIIHOﬁ
paboTe 1 B3aMMOJICHCTBUIO.
YMeHne faTh IO3UTHUBHYK)  OLEHKY U
CaMOOIICHKY yaeOHOM JeATENHHOCTH;
aJIcKBaTHOE BOCHPHSATHE OLCHKHA YUYUTEIA H
OJTHOKJIACCHUKOB; OCBOCHHE IPAKTUIECKOrO
MPYMEHEHUS TTOJIyYEHHBIX 3HAaHUN 110 TaHHOU
TEeME B JKU3HH.
2 [Ipsimbie u 12 1 https://uchi.ru VMeHne  JOCTUTaTh  B3aWMOIIOHHMAHUSL:
IIOCKOCTH B VUUTEIh — YYCHUK; TOHHUMAIOT TPUYHHBI
ycriexa B y4eOHOM JEATEIBHOCTH; JaroT
[IpOCTpaHCTBe. aJICKBaTHYIO OILIGHKY M CaMOOIICHKY CBOCH
HapannensHoCTh JESTEIbHOCTH; AaHaJU3UPYIOT COOTBETCTBUE
IPSIMBIX U pe3yNbTaTOB  TpeOOBAHUSAM  KOHKPETHOM
MIIOCKOCTE yaeOHON 3amadu; oOBsICHEHHE camMoMmy cebe
CBOH OTJIENbHBIE OmmKkaime e
CaMOpa3BHUTHS; TPOSBICHUE MONOKUTEIBHOTO
OTHOIICHUS K ypOKaM MaTeMaTHKH, ITHUPOKUN
WHTEpEC K HOBOMY y4eOHOMY MaTepuanty,
Croco0aM pelieHus HOBBIX Y4eOHBIX 3ajad;
J0OpoXKenaTenbHOe OTHOIIIEHHE K
CBEPCTHHKAM.
3 [lepnenukynspu 12 https://uchi.ru [posiBiieHHE TMOMOKUTEIBHOIO OTHOIICHUS K

OCTb IIPAMBIX U

YpOKaM MaTeMaTHKH, MIMPOKUH HHTEpeC K



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

IJIOCKOCTEN

HOBOMY Yy4eOHOMY Marepuaily, Crocodam

pelieHus HOBBIX yUEOHBIX 3ajadu,
oOpOXKeIaTEIbHOES OTHOILICHUE K
CBCPCTHUKAM; IIO3UTHUBHAs OLICHKa u

CaMOOIIeHKa y4eOHOU JeITENbHOCTH; YICHUKH
aJICKBATHO BOCIIPMHUMAIOT OLUCHKY YUYHTCIIA U
OJHOKJIACCHHUKOB.

[aércs anexkBaTHas OLIEHKa pe3yJbTaTaM
cBOEH yueOHOH AeATeNbHOCTH, IMPOSABIISIOTCS
[IO3HABATEIbHBIM  MHTEpPEC K  HM3YyYEHUIO
npeaMera, K criocobam peleHus
MMO3HABATCIBHBIX 3aa4; IPUMCHCHUC IIPpaBUJI
JIEJIOBOr0 COTPYAHUYECTBA.

Yrael Mexay
MPSIMBIMA 1
IUTIOCKOCTSIMU

10

https:

uchi.ru

YmMmenune JOCTUTaTh B3aMOIIOHUMaHUA:
YUUTECIb — YYCHHUK; IMOHHMAIOT NIPUYUHBL
ycriexa B y4eOHOM JEATEIbHOCTH; JaroT
aJIeKBaTHYIO OIIEHKY M CaMOOIICHKY CBOEH
JeATeITbHOCTH; aHAJIM3UPYIOT COOTBETCTBHE
pe3ynapTaToB  TpeOOBaHUSM  KOHKPETHOM
yueOHOH 3amauu; oOBsCHEHHE camMoMy cebe
CBOH OT/IeNTbHBIE Ommxaimme LeIH
CaMOpPAa3BHUTHS; TPOSIBICHUE IOJIOKUTEIEHOTO
OTHOILICHHUS K YpPOKaM MaTEMaTHKH, MIUPOKUI
HHTEpeC K HOBOMY Yy4eOHOMY MarTepHaliy,
croco0aM pelIeHus: HOBBIX Y4YeOHBIX 3aad;
JoOposKenaTensHoe OTHOILICHUE K
CBEPCTHHKAM.

MHororpaHHuKH

11

https:

uchi.ru

[IposiBiieHHE TONOXKUTEIBHOI'O OTHOIICHUS K
ypoKaM MaTeMaTHK{, HIMPOKHH MHTEpec K
HOBOMY Yy4eOHOMY MaTepuaiy, Ccrocobdam

peleHus HOBBIX y4eOHBIX 3ajad,
JI00OpoXenaTenbHoe OTHOLIEHUE K
CBEpCTHMKAaM;  [O3UTUBHAas  OLEHKA U

CaMOOIICHKa y‘le6HOI>i ACATCIIbHOCTHU; YYCHUKHN
aJICKBATHO BOCHIPMHUMAIOT OLCHKY YUYHUTCIA U
OJHOKJIAaCCHHUKOB.

Haérca aJICKBATHAsl OLCHKA pE3yJibTaTaM



https://uchi.ru/
https://uchi.ru/

CBOCH YUYEOHOHU JEATENBHOCTH, IMPOSBISIOTCS
MO3HABATCIbHBIA ~ WHTEPEC K  U3YUCHHIO
npeaMera, K criocobam peleHus
MO3HABATEIbHBIX 3aJ[a4y; IPUMEHEHUE MPABHII
JIEJIOBOT'O COTPYAHUYECTBA.

6 O0BbEMBI

MHOT'OI'paHHUKOB

https:

uchi.ru

Ymenue JOCTUT'aTh B3aNMOIIOHUMAaHH .
YUUTCIb — YYCHHUK; IMOHUMAIOT TPHUYUHBI
ycrmexa B y4eOHOW JeATENbHOCTH; JAIOT
aJIeKBaTHYIO OIIGHKY M CaMOOILICHKY CBOEii
JIETEIIBHOCTH; AHAJIN3UPYIOT COOTBETCTBUE
pe3yabTaTOB  TPEOOBAHUSIM  KOHKPETHOM
yueOHOW 3amaun; OOBsICHEHHEe caMoMy cebe
cBOH OTJEIbHBIE OJvKame e
CaMOpa3BUTHA; NPOABJICHUE ITOJIOXKUTCIBHOI'O
OTHOLICHHUA K ypOKaM MaTE€MAaTUKHU, IHI/IpOKI/Iﬁ
UHTEpEC K HOBOMY y4eOHOMY Martepuaiy,
croco0aM pemieHus HOBBIX y4eOHBIX 3ajad;
J00poXKenaTenbHOe OTHOLICHHE K
CBEPCTHHUKAM.

7 [ToBTOpEHwUeE:
CCUCHHS,
paccTosiHus U

yTJIIbI

https:

uchi.ru

ITpuMeHeHNe Ha ypoOKe UHTEPaKTUBHBIX (HopM
paboThl yyaluxcsi: MHTEIUIEKTYyaJbHBIX HID,
CTUMYJIMPYOLINX [I03HABATEIbHYIO
MOTHBAIIMIO MIKOJIEHUKOB.

Bocnurtanue KynpTypbl INYHOCTH, OTHOLICHUS
K MaTeMaTHKe KaK K 4acTU OOIIeUYe10BeYeCKOn
KyJIbTYpbl, uUrpamomend ocol0yl poiab B
00IIeCTBEHHOM pa3BUTHW; TPYIIOBasi paboTa
u paboTa B mapax, KOTOpbI€ y4aT HIKOJIbHUKOB
KOMAaH/IHOW paboTe U B3aNMMOJICHCTBHIO.

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68
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11 KVIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

DJIeKTPOHHbIE
(uu¢possie)
o0pa3oBareJib
HbIE pecypchl

KiroueBble BocmUTaTeIbHbIE 3aa49H

Tena BpameHus

12

https://uchi.ru

®opMupoBaHue KayecTB MBILLUIEHHS
BOCIIMTAHUE KAYeCTB JIMYHOCTH, CIIOCOOHOCTH
IMPUHUMATDH CaMOCTOATCIIbHBIC PEeUICHUAA,
rpynmnoBas pabora wiM paboThl B Mapax,
KOTOPBIC ydart HIKOJIbHHUKOB KOMaHZIHOﬁ
paboTe 1 B3aMMOJICHCTBUIO.

YMeHne faTh IO3UTHUBHYK)  OLEHKY U
CaMOOIICHKY yaeOHOM TIESITEIIbHOCTH;
AJICKBATHOC BOCIPUATUEC OLCHKW YYUTCIIA U
OJTHOKJIACCHUKOB; OCBOEHHE IPAKTUIECKOTO
MPYMEHEHUS TTOJIyYEHHBIX 3HAaHUN 110 TaHHOU
TEME B JKHU3HH.

O0OBEMEI TEN

https://uchi.ru

YMeHue ~ pmocTHrath  B3aMMOIIOHMMAHMS:
YUUTEb — YYCHUK; IIOHUMAIOT TPHYUHBI
ycrmexa B y4eOHOH JIeATeNbHOCTH; JaroT
aJICKBaTHYIO OIIEHKY M CaMOOLIEHKY CBOEH
JIeATeIbHOCTH; aHAJIM3UPYIOT COOTBETCTBHE
pe3ynapTaToB  TpeOOBaHUSM  KOHKPETHOM
yaeOHON 3amadu; oOBsICHEHHEe camMoMmy cebe
CBOH OTZHEeNbHBIE  OmKaWmme — LeiH
CaMOpPAa3BHUTHSL; MPOSIBICHUE MOIOKUTEIHFHOTO
OTHOILCHHUS K YpPOKaM MaTEeMaTHKH, MIUPOKHI
MHTEpeC K HOBOMY Yy4YeOHOMY MarepHaliy,
crocobaM pemieHus] HOBBIX Yy4eOHBIX 3ajad;
JoOporKenaTensHoe OTHOILICHUE K
CBEPCTHHKAM.

Bekropsl u
KOOPAMHATHI B

10

https://uchi.ru

Ymenune JOCTUTaTh B3aMMOIIOHMMAaHU A
YUUTCIb — YYCHHUK; I[MOHUMAIOT HNPHUYNHBI
yCcricxa B yqe6Hoﬁ JACATCIIBHOCTH, HOAIOT
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IIPOCTPAHCTBE

aJICKBaTHYIO OIICHKY M CaMOOIICHKY CBOGCH
JeATeIBHOCTH; aHAJTM3UPYIOT COOTBETCTBHE
pe3yabTaTOB  TPEOOBAHUSIM  KOHKPETHOM
yueOHOW 3amaun; OOBsICHEHHE caMoMy cebe
cBOH OTJEeIbHBIE OnvKanIme enau
CaMOpa3BUTHA,; MNPOABJICHUEC ITOJIOXUTCIbHOIO
OTHOLIEHUS K YPOKAM MATEMAaTHUKH, IIUPOKUN
UHTEpEC K HOBOMY Yy4eOHOMY MarepHaiy,
crioco0aM peIIeHUs] HOBBIX Y4YeOHBIX 3ajad;
JIOOpOXKeIaTEIbHOES OTHOILICHUE K
CBEPCTHHKAM.

4 IToBTOpEHNME,
00o01enue,
cUCTeMaTH3alus
3HaHUHI

https:

uchi.ru

[IpuMeHeHUe HA ypOKE MHTEPAKTUBHBIX (HopM
pa6OTBI ydalmuxcs: HUHTCIICKTYaJIbHBIX HIp,
CTUMYJIUPYIOIINX [I03HABATEINLHYIO
MOTHBAIIUIO HIKOJIBHUKOB.

Bocnuranne KYJIbTYPbI JIUYHOCTH, OTHOIICHUS
K MaTeMaTHKe KaK K 4acTH OOIIIeYe/IOBEUeCKOM
KyJIbTyphl, HWrparomed oco0yilo ponb B
OOIIIECTBEHHOM pa3BUTHH; TPyIIoBas pabora
1 paboTa B mapax, KOTOpbI€ y4aT IIKOJFHUKOB
KOMaHJHOW paboTe M B3aMMOJICHCTBHIO.

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

34



https://uchi.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Konrtpoiasbubie | IlpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, https://uchi.ru
npsimasi, II0CKOCTh, MpocTpaHcTBo. [IpaBuna
1 M300pakeHUs Ha PUCYHKaX: U300pakeHUs 1
MJI0CKOCTEH, MapalieNIbHbIX IPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
9 [TonsTus: nepecexaronmecs MIOCKOCTH, 1 https://uchi.ru
MepeceKaroIInecs npsmas u IN0CKOCTh
3 [TonsTus: nepecekaronuecs MIOCKOCTH, 1 https://uchi.ru
MepeceKarIInecs npsmas u I0CKOCTh
3HAKOMCTBO ¢ MHOTOTpAaHHUKaMHU, https://uchi.ru
4 n300pakeHUe MHOTOTPAHHUKOB Ha 1
PUCYHKaX, Ha IPOEKIIMOHHBIX YepTexax
HavanbHble cBeieHust o Kyoe U nmupamue, https://uchi.ru
5 uX pa3BEPTKU U Mozenu. CeueHus 1
MHOTOTPaHHUKOB
HavanbeHble cBeieHus 0 Kyoe U mupamue, https://uchi.ru
6 uX pa3BEPTKU U Mozenu. CeueHus 1
MHOTOTPaHHUKOB
[TonsiTne 06 aKCHOMAaTUYECKOM MOCTPOECHUH https://uchi.ru
7 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U 1

CICACTBUA U3 HUX
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[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https:

uchi.ru

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHN U
CJIEJICTBHS U3 HUX

https:

uchi.ru

10

[TonsiTHE 06 aKCMOMAaTUYECKOM MOCTPOCHUN
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBHS U3 HUX

https:

uchi.ru

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEpEeCceKaroInecs,
napajuleNibHble U CKpPEIIUBaIOIIUecs IpsIMble

https:

uchi.ru

12

[TapanienbHOCTh MPSAMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljieIbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapaIeIbHOCT TPEX
MPSIMBIX

https:

uchi.ru

13

[TapannenbHOCTHh NPSMBIX U TIJIOCKOCTEN B
npoctpaHctse: [lapannenbHOCTh NpsAMOil U
IJI0CKOCTH

https:

uchi.ru

14

Vruei ¢ COHAITpaBJICHHBIMH CTOPpOHaAMHU

https:

uchi.ru

15

VYron MCXKAY MMPAMBIMHA B ITPOCTPAHCTBE

https:

uchi.ru

16

VYron MCKAY MMPAMBIMHA B ITPOCTPAHCTBE

https:

uchi.ru

17

[TapannensHOCTH IIIOCKOCTEN:
MapaJyieabHbIE INIOCKOCTH

https:

uchi.ru

18

CsoiicTBa napaJijiCJIbHBIX IUIOCKOCTEH

https:

uchi.ru
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19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA https://uchi.ru
IUTOCKOCTHU: TETPadAp, KyO, mapasiesenumne

20 [TocTpoenwne ceuenwmii. [Tpodeccus https://uchi.ru
aBUAMCIIETYED

21 [TocTpoeHue ceveHuit https://uchi.ru
Kontponsnas padota o teme "IIpsimbie u https://uchi.ru

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN"
AHanu3 KOHTPOJIBHOM paboOTHI. https://uchi.ru

23 [lepnieHIUKYIAPHOCTD MPSAMOI U MIOCKOCTH:
MEepIEeHIUKYIIIPHBIE MIPSIMbIE B IPOCTPAHCTBE

24 [IpsiMble mapaiienbHbIe U https://uchi.ru
NEPIECHIUKYIIAPHBIE K INIOCKOCTH

o5 [IpsiMble mapaynenbHbIe U https://uchi.ru
NEPIECHIUKYIIIPHBIE K INIOCKOCTU

26 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMON U https://uchi.ru
IIJIOCKOCTH

97 [Ipu3HaK NeprneHAuKyJIIPHOCTH MPSMOU U https://uchi.ru
IIJIOCKOCTH

08 Teopema o npsAMON NepHEeHAUKYISIPHON https://uchi.ru
IIJIOCKOCTH

29 Teopema o npsAMON NepHEeHAUKYISIPHON https://uchi.ru
IIJIOCKOCTH

30 Teopema 0 IpsAMO¥ NEPIIEHUKYIIAPHON https://uchi.ru
IIJIOCKOCTH

31 [lepnieHIuKyIIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE https://uchi.ru

OT TOYKHU 0 IUIOCKOCTHU, PACCTOSIHHUEC OT
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IPSIMOM 110 IIJIOCKOCTH

[TeprieHAMKYISAP U HAKIOHHBIE: PACCTOSIHUE https://uchi.ru
32 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 IIJIOCKOCTH
[lepneHUKyIISp M HAKJIIOHHBIE: PACCTOSIHUE https://uchi.ru
33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT
MPSIMOM 10 MIJIOCKOCTH
[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE https://uchi.ru
34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
npsiMoit 1o miockocTH. [Ipodeccus
apXUTEKTOP
35 VYTIasl B IPOCTPAHCTBE: YroJl MEXAY NPAMOM https://uchi.ru
U IJIOCKOCTBIO
36 JIByrpaHHBIN yroJi, TMHEHHBIN yroj https://uchi.ru
IBYTPAHHOTO yIJla
37 JIByrpaHHBIN yroJi, TMHEHHBIN yroji https://uchi.ru
JBYTPAHHOIO yIJla
38 IlepneHIMKYIAPHOCTD INIOCKOCTEN: IPU3HAK https://uchi.ru
NEPIEHIUKYIIPHOCTH JBYX IIOCKOCTEU
39 IlepneHIMKYIAPHOCTD INIOCKOCTEN: IPU3HAK https://uchi.ru
NIEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEN
40 IlepneHIMKYJIAPHOCTD INIOCKOCTEN: IPU3HAK https://uchi.ru
NEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEU
41 Teopema o0 TpEX nepHEeHAUKYIIApAX https://uchi.ru
42 Teopema o0 TpEX NEpHEHAUKYIIAPAX. https://uchi.ru

IIpodeccus nuxeHep-cTpouTeNb
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43

Teopema o0 TpEX nepHEeHAMKYIIAPAX

https:

uchi.ru

44

KonTponeHast paboTa mo Temam

"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockoctel" u "YTibl MEXIy OPSIMBIMU U
miockocTaMu"

https:

uchi.ru

45

Amnanu3 KoHTpoJIbHOM paboTsl. [ToHsTHE
MHOT'OTPaHHUKA, OCHOBHBIE 2JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIBIE U HEBBIITYKJIbIC
MHOT'OTPaHHUKH; pa3BEPTKA MHOTOI'PAHHHKA

https:

uchi.ru

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi U HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
IIPU3MBI

https:

uchi.ru

47

[Tapannenenunen, npsiMOyroabHbBIN
MapajyieenuIe U ero CBOMCTBa

https:

uchi.ru

48

[Mupamuna: N-yronbpHasi mupamMuaa, TpaHu U
OCHOBaHUE MHpPaMUIbl; OOKOBAs U MOJTHAS
MMOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yceu€HHas TupaMua

https:

uchi.ru

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; IPaBUIIbHAS
Mpu3Ma 1 MpaBujibHas MUPaAMHUJIA;
MIpaBUJIbHAS TPEYTOJIbHAS MUpAMUIA U
MIPaBUWJIbHBIN TETpadIp; KyO

https:

uchi.ru

50

[IpencraBieHne o MPaBHIbHBIX
MHOTOT'PaHHUKaX: OKTadp, NOJCKadIp U
MKOCadIp.

https:

uchi.ru
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CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS https://uchi.ru
OTHOCHUTEJIHO TOYKH, IPSIMOM, INIOCKOCTH.
o1 DNeMEeHTbl CUMMETPUU B TUPaMUJAX,
napajulesienune1ax, NpaBUIbHbIX
MHororpanHukax. [Ipodeccus ausaitnep
52 Brruncnenue 351eMEHTOB MHOIOTPaHHUKOB: https://uchi.ru
pé06pa, TuaroHasu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U TMOJTHOM https://uchi.ru
53 MMOBEPXHOCTHU NPSIMON IPU3MBI, IJIOIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH MPSMOM TTPU3MBI
[Tmomaas 60KOBOM OBEPXHOCTH H https://uchi.ru
54 TMOBEPXHOCTH MPABUIILHOM MTUPAMHU/IBI,
TeopeMa O IJIoI[aau OOKOBOM MOBEPXHOCTH
YCEUYEHHOM MUpPaMU/IbI
55 KonTtponsHas padoTa o treme https://uchi.ru
"MHuororpaHHuku"
56 AHanu3 KOHTPOJIBHOU paboThl. [ToHsTHE 00 https://uchi.ru
00BEme
57 O6BEM NHpaMuIbI https://uchi.ru
58 O06BEM IUpaMuIbI https://uchi.ru
59 OO6BEM IUpaMuIbI https://uchi.ru
60 O6BEM nHpaMuUIBI https://uchi.ru
61 O06BEM TIPHU3MBI https://uchi.ru
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62

O0BEM pU3MBI

https:

uchi.ru

63

O0BEM MpU3MBI

https:

uchi.ru

64

KonTponsHas padora o Teme "O0bEMBI
MHOTOTPaHHUKOB"

https:

uchi.ru

65

AHanu3 KOHTPOJIBHOM paboTsl. [ToBTOpEHuUE,
000011IeHIE CUCTEMATH3alIHsI 3HAHUH.
[TocTpoenne ceueHnii B MHOTOTpaHHUKE

https:

uchi.ru

66

[ToBTOpEeHue, 0600IIIEHNE CHCTEeMaTU3aITUs
3HaHUU. BeI4KciieHne pacCTOSHUN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT
TOYKH JI0 MJIOCKOCTH, MEKTY
CKPEIMBAIOIIUMHUCS MTPSIMBIMU

https:

uchi.ru

67

HrtoroBasi koHTposbHAs paboTa

https:

uchi.ru
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AHanu3 KOHTpOJIBHOU paboTsl. [ToBTOpEHuUe,
0000111eHNE ccTEMAaTH3alIus 3HAHUIA.
Boruncnenue yrinos: Mexay
CKPEIMBAIOIIUMHUCS MIPSIMBIMU, MEXKTY
MPSIMOM U TJIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YIJI0B MEXKY TUIOCKOCTSIMU

https:

uchi.ru
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11 KVIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, AuameTp;
IIOMIA/Ib MIOBEPXHOCTH CHephl

BsaumHoe pacnonoxenue chepsl u
TUTOCKOCTH; KacaTelbHask TUIOCKOCTh K
chepe; miomans chepst . U3o0paxkenue
cdepsl, mapa Ha iockoctu. CeueHus
mapa

BxoHOM KOHTPOJIb.

AHa3 BXOJHOTO KOHTPOJIA.
HunuHaapudeckas TOBEPXHOCTb,
00pa3yromue MUINHIPUICCKOM
MMOBEPXHOCTH, OCh ITMITMHAPUUYECKON
MMOBEPXHOCTHU

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3ymoiias 1 och;
IUIOIIAags OOKOBOM M MOJIHOM
MTOBEPXHOCTHU

N306pakeHue HUIMHAPA HA IOCKOCTH.
Pa3Béprka nununapa. Ceuenus

HUIMHPA (IUI0CKOCTBIO, apajlIeIbHON
WM NEPIIEHANKYIIPHON OCH LIMIMHAPA)

KoHunueckas HOBEpXHOCTh, 00pa3yroIue




KOHHYECKOI MMOBCPXHOCTHU, OCb U
BCpUIMHA KOHHYECKOM MOBCPXHOCTHU

Konyc: ocHOoBaHue u BepvHa,
oOpa3yromias ¥ 0Cbh; VIO OOKOBON U
IIOJTHOW ITOBEPXHOCTH

YceuéHHbIi KOHYC: 0Opa3yrouue u
BBICOTA, OCHOBAHUS U OoKkoBas
IIOBEPXHOCTH

10

N3006pakenne KoHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHrnst KOHyca
(TTOCKOCTHIO, MapATIIICITBHON
OCHOBAHHIO, H TJIOCKOCTBIO, TIPOXOISTIECH
yepe3 BEpUINHY)

11

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13

ITousarue 00 00péme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

14

O0BEM LMIMHIIPA, KOHYCA

15

O6bEM 1mapa u mIomaas cQepsl

16

[TogoGHbIE Tena B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IJIOIIASIMU
MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX T

17

KonTtponeHas padota no temam "Tena
Bpamienus" u "O6beMsbl Ten"




AHanu3 KOHTPOJIBHOM paboThl. BekTop

18
Ha IUIOCKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOK€EHHE BEKTOpa Ha YHUCIIO
Pasnoxxenne BexTopa 1o Tpém

21 HEKOMIUTAHAPHBIM BeKTopaM. [IpaBuio
napajuiesienunesaa
Pemenne 3amad, CBA3aHHBIX C

22 MIPUMEHEHHEM IpaBJI JEUCTBUI ¢
BEKTOpaMu
[IpsimoyrosbpHas cucteMa KOOpAUHAT B

23 npoctpaHcTBe. KoopauHare! BekTopa.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24 Yroa mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Boruncnenue yrioB Mexy NpsIMbIMU U
IJIOCKOCTSIMU

26 KoopnHaTHO-BEKTOPHBIM METO1 MPU
pELIeHUH TeOMETPUUECKUX 3a/1a4

97 KonTtponpHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"
AHanu3 KOHTPOJIbHOM pabOTHI.
[ToBTOpEeHUE, 0000IICHNE 1

28 cucremaTu3anus 3HaHui. OCHOBHbBIE
¢urypsl, (akThl, TEOPEMBI Kypca
TUIAHUMETPUU

29 [ToBTOpEeHue, 0000IIeHNE U




cucremaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHN

30

[ToBTOpEHue, 0600MICHNE U
cUCTEMAaTH3alKA 3HAaHUHA. 3amaun
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS

31

[ToBTOpEeHue, 0600IICHNE U
cHCTeMaTH3aIMs 3HaHul. 3a1a4un
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS

32

HroroBasi koHTpoJIbHAsA paboTa

33

AHanu3 KOHTPOJIbHOM pabOTHI.
[ToBTOpEeHUE, 0600IICHNE 1
cuctemaTusanus 3Hanuii. OCHOBHbIE
¢urypsl, GhakTel, TEOPEMBI Kypca
CTepEeOMETPUU

34

[ToBTOpEeHuEe, 0600IICHNE 1
cUCcTeMaTu3alys 3HaHUuH

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Maremaruka: anredpa u Hauajga MaTeMaTUYECKOTO aHainu3a, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsin JI.C., byryzos B.®., Kagomiies C.b. u npyrue, AkunonepHoe 0011ecTBo
«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I'eomerpus. [loypounsie pazpaborku. 10—11 kiaccel: yue0. nocobue st 061eodpa3oBar.

opraam3armii / C. M. Caaksn, B. @. By Ty30B. — M. : IIpocse menue, 2022
* Maremaruka. ['eomerpus, 10 kimacc / Mepansak A.T'., Homuposckuii JI.A., [Tonskos B.M.; mox
penaxiueit [Tomonbckoro B.E, O6mecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCThIO M3maTensckuii
nentp «BEHTAHA-TPA®»; Axumonepnoe ob6mectBo «M3marensctBo «IIpocBerienue
* Maremaruka. ['eomerpus, 11 kiacc/ Mep3nsk A.I'., Homuposckuit [I.A., Tlononckuit B.b.,
Sgxup M.C.; mom pemakmuerr Ilogomeckoro B.E., OOmecTtBo ¢  orpaHWYeHHOMN
otBeTcTBeHHOCThIO WM3matennckuii nentp «BEHTAHA-T'PA®y; AxumnonepHoe o0OIIECTBO
«M3narenscTBO «IIpocBemenne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

HNutepner. ['unepcchuiku Ha pecypc:
https://lecta.ru/

http://eorhelp.ru/
http://www.fcior.edu.ru
http://www.school-collection.edu.ru
http://www.openclass.ru/
http://powerpoint.net.ru/
http://karmanform.ucoz.ru/
www.spheres.ru

https://uchi.ru/
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