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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHS TCOMETPHHM B HANPABICHUU JTHUYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIHHOT0, XapaKTepe OTPAKCHUS
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUyaluxcsi, a TaKKe KayeCTB MBIIUICHHS, HEOOXOIUMBIX JIA aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJICHHOCTHU, TaK U TYMAaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaIbHOTO ObITHS, (opma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS 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 ydyeOHoOro kypca «l'eomerpus» Ha 06a3z3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenupUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOI'0 MPOJI0JKEHNs 00pa3oBaHus
[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 oOpa3zoMm, 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 BO3HMKHET HEOOXOJIWMOCTh 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:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMEHHS ONEPHPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN ammapaT Il pelieHdus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEACIEHHBIM 00pa30M OpraHU30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenure oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METONY OOy4eHUs, 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
co3ZaHhe  MPOCTPAHCTBEHHBIX 00pa3oB U  3aja4y Ha  ONEpUPOBAHHE
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
napajieJenune]; 1 ero coucrsa. [lupamupma: N-yroinpHas nupamMuia, TpaHU H
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 THUPAMUAA; NpPABWIbHAS TPEYroibHAs MHUPAMUAA W MPABUIIbHBIN
TeTpa’ap; KyO. IlpeacraBneHne O MOPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJIEMEHTBl CHMMETPUM B NUpaMHAAX, MapajulelIenuIe1ax,
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.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O MiIom@aau yceu€HHo mnupamMunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

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

11 KVIACC

TeJia BpalueHus

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

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW TMOBEPXHOCTH, OCh H
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, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMAISIMU
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 minockocTu U B npocTpaHcTBe. ClIokKEHNE U BBIYMTAaHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM 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 POCCUICKON IPaskTaHCKON UJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ITUX JIOCTWKCHHMH B JPYrUX HayKax, TEXHOJIOTHAX, chepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTHIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dusmueckas AKTHUBHOCTB); (dbuznyeckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

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



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 HA TMPOTHKCHUHM BCEH JKU3HHU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenmbl, OCO3HaHWEM TJ00aJBbHOTO XapakKTepa SKOJOTHUYECKHX MpoOJIeM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYCCKON KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

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

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH ¥  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM Ui BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE M OT MPOTUBHOT'O), BHICTPAUBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEJOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBUIBIATH JeUUUTH UHDOpPMALMM, AHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEICTABIATh €€ B pa3InYHbIX (Popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBHUM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHs 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOpMyITHpPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHIHOW M
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4€TOM UMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BIAJCTh CIIOCOOAMH  CAMONPOBEPKH, CAMOKOHTPOJS Ipolecca |
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, 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 TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABUILHBI MHOTOT'DAaHHUK.

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

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKU; TIPSMBIC U HAKJIOHHBIC MPU3MBI, TTapajlIeIICITUIIC/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 IPOCTBIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYM S
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

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



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTIOBEPXHOCTEM, 00bEMaMU MTOJOOHBIX MHOTOI'PaHHUKOB.

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

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTYpax, MPEJCTABICHHYIO 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 IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

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

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TEOpEM, arrapaTa aireopbl; peniaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprueckasi TOBEpPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAaHUE ILIAPOBOTO CJIOs, BBICOTA IIAPOBOIrO 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, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



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

BoInonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

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

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

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

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOp IO JBYM
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 mpocreiiine reoMeTpuyYEcKHe 3aJadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

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

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

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

[IprMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJbHBIC
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€OMETPUIECKUX TIOHATHI M TEOPEM, armapara anreOpsl; pemarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpobHbie
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
bubmmoreka [IOK
1 B 1
BEAICITHE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoreka [JOK
4 h% 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6moreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
0 OGBEMEI MHOTOTPAHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 ft?[i?;;fcizggllic 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
bubmmoreka [{OK
Tena pamenus 12 https://m.edsoo.ru/1c209e37
. bubnuoteka [JOK
OOLEmbI TeN > https://m.edsoo.ru/1c209e37
BGKTO bl 1 KOO HNHATHI B IIPOCTPAHCTBC 10 BI/I6J’II/IOT€K3 HOK
p pa pocTp https://m.edsoo.ru/1c209e37
[ToBTOpEeHnue, 06o0IICHNE, 7 bu6moreka [IOK
cUCcTeMaTu3anys 3HaHu! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nudposbie JonosHuTeIbHASA
Tema ypoka KonTpoabHubie p
n/n Bcero H3ydeHusi | oOpa3zoBaTesibHbIE uHpopmanusi
padoTsI
pecypcsbl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpancTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmmorexa TIOK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpeMHBI OTPEe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, TIEPECEKAIOIINECS 1 bubmorexa HOK
> 1P Hl https://m.edso00.ru/2d8a9¢99
MpsiMast ¥ TNIOCKOCTh
[TonsaTHs: IEpeceKaronecs
3 IUIOCKOCTH, IIEPECEKAFOIIINECS 1 Eubmaorexa ITOK
> TP https://m.edsoo.ru/db685e73
npsiMast ¥ TNIOCKOCTh
3HaAKOMCTBO C MHOTOTPaHHHKaMH,

4 n300pakeHUe MHOTOTPaHHHUKOB Ha 1 bubmuoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso00.ru/a63959ed
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmorexa ITOK

P > 11X Passep ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
bu6mmoreka [IOK
6 HauanbHble cBeneHus 0 Ky0e 1 1
g Y https://m.edsoo.ru/3d8ffd32
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IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM
MTOCTPOCHHUH CTEPCOMETPHU:

bubmnoreka LIOK

! AKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

8 MMOCTPOEHUH CTEPEOMETPHH: bubnuotexa [JOK
AKCHOMBI CTEPEOMETPUU U https://m.edso00.ru/239c8ch4
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMATHIECKOM

9 MOCTPOEHUH CTEPEOMETPHH: bubnuotexa [JOK
AKCHOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 akCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPUM: bubnuoreka [IOK
AKCMOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmbIix

1 B IIPOCTPAHCTBE: MEPECEKAIOITIUECS, bubmuoreka [JOK
MapaJiyIeIbHbIC U CKPEIIUBAOIIECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieJIbHbIE TIPSIMbIC B Bubmmorera [IOK

https://m.edso00.ru/93ad36b3

MIPOCTPAHCTBE; MApaIIEIbHOCTh
TPEX MPSAMBIX

13 [TapannenbHOCTb NPSAMBIX U bubnuorexa LIOK

IJIOCKOCTEH B MMPOCTPAHCTBE:

https://m.edsoo.ru/ee1d19b9
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[TapamiensHOCTE IPAMON U

IIJIOCKOCTH
14 VYriael ¢ cCOHanpaBJICHHBIMU bubnuoreka [IOK
CTOPOHAMH https://m.eds00.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuoteka [JOK
MIPOCTPAHCTBE https://m.edso0.ru/fe733862
16 Yron mexay npsMbIMU B bubnuotexa [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamiensHOCTB IIJIOCKOCTEM: bubnuoreka [JOK
NapajuieJIbHbIE TUIOCKOCTH https://m.eds00.ru/2e18f255
18 CBoiicTBa mapayieIbHBIX bubnuotexa [JOK
IIJIOCKOCTEMN https://m.edso00.ru/e504d656
[IpocTeiimme mpocTpaHCTBEHHBIE
19 (burypsl Ha TUIOCKOCTHU: TETpadp, bubamorera LOK
https://m.edsoo.ru/4a28dc02
Ky0, mapasyienenurne/
. bu6moreka [IOK
20 Hoctpoertne ceueriit https://m.edsoo.ru/1d434d0f
. bu6moreka [IOK
21 Hoctpoertne ceernit https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora no teme
99 "[IpsiMble ¥ TIIIOCKOCTH B bubnuoreka [JOK
npoctpanctse. [lapannenbHOCTh https://m.edso00.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieH IUKyNAPHOCTD MPSMOM U
23 HH(I))CKO(;[”[FHZ};Ie;)HeHﬂHKYJP;HpHLIC bubmorexa LIOK
https://m.edsoo.ru/b19f6as5d
MIPSIMBIE B IPOCTPAHCTBE
24 [Ipsimble mapasienbHele U bubnuorexa [IOK

NEPpUNCHAUKYIIAPHBIC K IINIOCKOCTU

https://m.edsoo.ru/0ac11c95
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o5 [Ipsimble napaiiienbHble U Bbubmuotexa [JOK
NEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
[Ipu3Hak nepnesauKyIspHOCTH bubnuoreka [IOK
26 N
IPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepnesauKyIspHOCTH bubnuoreka [IOK
IPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsimoit bubnuotexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsmoit bubnuoreka [JOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsimoit bubnuoreka [JOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.edso00.ru/7d18834b
[lepnieHIuKyNAp M HAKIOHHBIE:
31 paccTosiHuEe OT TOYKH JI0 bubnuoreka [JOK
IJTIOCKOCTH, PACCTOSIHUE OT MPSMOM https://m.edsoo.ru/33c477d3
710 IJIOCKOCTH
[leprienAnKyIsAp ¥ HAKIOHHBIE!
32 paccTositHue OT TOYKHU JI0 bubmuoreka [JOK
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/66fefadd
710 IJIOCKOCTH
[leprieHAUKYNAp U HAKIOHHBIE!
paccTosiHMEe OT TOUYKH JI0 bubnuorexa LIOK
33 .
IJIOCKOCTH, PACCTOSIHUE OT MPSMOM https://m.edsoo.ru/a5b7b8e3
710 IUIOCKOCTH
[lepnieHIMKyIIAp M HAKJIIOHHBIE:
34 paccTossHUE OT TOYKH JO bubnuorexa LIOK

TIIOCKOCTH, paCCTOAHUC OT HpHMOP'I
J0 IINIOCKOCTH

https://m.edsoo.ru/dbee22bc
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35 VYTriibl B IPOCTPAHCTBE: YTOJ MEXKIY bubnmoreka [JOK
IIPSIMOM U IJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIN yroj bubnuoreka [IOK
JBYTPAHHOTIO yria https://m.edsoo.ru/5fa0b3ce
37 JIBYrpaHHBIN yroJl, TMHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/c7c777ed
[lepneHMKyYISIPHOCTD INIOCKOCTEM:
38 HpI/I;HaK HG}ZHGEIJII/IK}’J‘I?IpHOCTI/I bubnmorera LOK
g https://m.edsoo.ru/ec3e2da3
JBYX IUIOCKOCTEH
[lepneHMKYISIPHOCTD IITIOCKOCTEN:
39 MPHU3HAK MTEePIICHANKYIISIPHOCTH bubmmorexa LOK
4 https://m.edsoo.ru/ed9e2a8e
JBYX TUIOCKOCTEH
[lepneHMKYISIPHOCTD IITIOCKOCTEN:
40 MPU3HAK NMEPIEHANKYIIPHOCTH Bu6mmorexa [IOK
g https://m.edsoo.ru/ba75dc57
JBYX TUIOCKOCTEM
41 Teopema o TpEX mepHeHANKYIApAX Bu6mmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYIIApax Bu6mmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIIApax bubamorera LOK
https://m.eds00.ru/9f246736
KonTtponsHas pabota no temam
44 "[leprieHIUKYASIPHOCTD IPSIMBIX U bubmuoreka [JOK
mockocTel" u "YTibl Mexay https://m.edsoo.ru/5b971ef3
MPSMBIMU U TIJIOCKOCTSIMU"
[TonsiTHE MHOTOTpPAaHHUKA,
bu6mmoreka [IOK
45 OCHOBHBIE 3JIEMEHTHI

MHOT'OI'paHHUKaA, BBIITYKJIBIC U

https://m.edsoo.ru/2d24e873
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HEBBIITYKJIBIC MHOT'OT'PAaHHUKU,
pa3BEpTKAa MHOTOTPAHHUKA

[Ipu3ma: N-yronpHas Ipu3Ma; rpaHu
Y OCHOBAHUS IIPU3MBI; IIpsiMast U

bubmnoreka LIOK

46 HaKJIOHHAsI IPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCTH MTPU3MBbI

47 [Tapannenenumnen, npsaMOyroJbHbII bubnuotexa [JOK
rapajuieJIenuIle]] U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojbHasi TUpaMuIa,

TPaHU ¥ OCHOBAHUE MMUPAMU/IBI,
48 OOKOBas ¥ MOJTHASI TOBEPXHOCTh Bubnmorexa [IOK
https://m.edsoo.ru/fblcd0as
MMUPaMU/IBI; TIPABUIIBHAS U
yceu€HHas nmupaMmuaa
[IpaBunbHBIE MHOTOTPAHHUKH:
MOHSATHE MPABUIHHOTO

49 MHOTOTpaHHUKA; TpaBUJIbHAS bubnuoreka [IOK
MpU3Ma U MPABUIIbHASI TUPAMU/IA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS MUpaMUIA
Y IPaBWIBHBIN TETpasp; Kyo
[IpencraBienue o MpaBUIBHBIX

50 MHOTOTpaHHUKAX: OKTadp, bubmorexa [IOK

https://m.edsoo.ru/a0fdd5bf
JOJIEKadAp U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOUKH,

51 MPSIMOM, TJIOCKOCTH. DJIEMEHTHI bubmuoreka [JOK
CUMMETPUH B MUpaMUIAX, https://m.edsoo.ru/b9e777d9
napajieJenumneaax, NpaBuibHbIX
MHOTOTpaHHUKAX

52 Brruncienue sneMeHTOB bubmunorexa LIOK
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MHOTOTPAaHHUKOB: p&Opa,
AraroHaliv, yrijibl

https://m.edsoo.ru/6cdbecef

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH MPSMOMI

53 MPU3MBI, IJIOMIAb OCHOBAHHUI bubnmorexa [TOK
P > TUIOTHATD ! ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOH MOBEPXHOCTH
MPSIMOM TTPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
ITOBEPXHOCTH MTPABUIIBHON
54 MUpaMHIbI, TEOPEMa O TUIONIAIN bubmorexa HOK
P uﬂ > Teop tmaa . https://m.edsoo.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
nmrupaMuabl
55 KonTponbHas pabora o teme bubnuoreka [JOK
"MHuororpaHHuku" https://m.edso00.ru/a95f5c04
N bu6moreka [IOK
> Honsmite 06 06bEMe https://m.edso0.ru/7ad0020b
N bu6moreka [IOK
> O0bEm mupani bt https://m.eds00.ru/235171b3
N bu6moreka [IOK
>8 OObEm mipau et https://m.edsoo.ru/f47dfefd
N bu6moreka [IOK
59 0
OObEM mHpaMi bt https://m.eds00.ru/79¢10312
N bubmuoreka [{OK
60 0
OObEM mHpaMi bt https://m.edsoo.ru/2faadc3f
N bubmuoreka [{OK
61
O0bEm mpi3MbI https://m.eds00.ru/79853608
N bubmuoreka [{OK
62
O0bEm mpi3MbI https://m.edso00.ru/1e053890
63 O06BEM npu3MBbI Bbubmuorexa [JOK



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890

https://m.edsoo.ru/482d3f51

64

KonTtposnsHas paboTa o teme
"O06bEMBI MHOTOTPaHHUKOB"

bubmunoreka LIOK
https://m.edsoo.ru/28a6573c

65

[ToBTOpenue, 06o0mIeHNE
CHUCTEMaTU3als 3HaHHM.
[TocTpoenune ceueHuit B
MHOTOTpaHHUKE

bubmnoreka LIOK
https://m.edsoo.ru/098bedad

66

[ToBTOpEnue, 060061eHNE
cUCTEMaTU3alus 3HaHUMN.
Beruncnenue paccTossHu: MEXIy
JIBYMS TOUKaMH, OT TOYKH 10
MPSAMO#, OT TOYKH JI0 TJIOCKOCTH,
ME¥K/y CKPEINBAKOIIUMUCS
IPSIMBIMH

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

Hrorosas koHTpoJbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEeHME, 0600IIEHNE
CHUCTEMaTH3aIMs] 3HAHWH.
Berurciienue yriioB: Mexay
CKPCIIHUBAOIIUMHUCS TTPSIMBIMH,
MEXIy IPSIMOM U IMIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YTIIOB MEXIY
IIOCKOCTSIMH

bu6mmoreka [JOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Tema ypoxa KoTpobisie [ara nugposbie JlonosHUTEIbHAS
n/n Bcero u3yuyeHusi | odOpa3oBaTesibHbIE uHdopMmanus
padoTsI pecypeb
Cdepa u map: neHTp, paamnyc,
1 JIMaMeTp; MIOMIAAb IOBEPXHOCTH 1 bubnmorexa LOK
https://m.edso00.ru/0341bc2b

cepbl

B3anmuoe pacnonioxenue cheps

9 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; mIomaib https://m.edsoo.ru/bed12a43
cdepbl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [JOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MUIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
UMIMHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u OCh; 1 bubmuoreka [JOK
IUI0IIa s OOKOBOM U ITOJIHOU https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N300paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

5 Ceuenust muIuHApa (TIOCKOCTHIO, 1 bubmmoreka [JOK

napayuienbHON UITN
MEePIEeHIUKYIIPHON O0CU
WIHH]IPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noOBEpXHOCTb,
o0pa3yrIne KOHUIeCKOU

bubmunoreka LIOK

! IIOBEPXHOCTH, OCh M BEPIIHHA https://m.edso0.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHoOBaHNE U BEPIINHA,

8 06p§;y101ua51 1 OCb; Hnopmazn, Bubnnorexa LOK

. . https://m.edso00.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTU
VYceu€Hnsiil KoHyC: 00pa3 ue

9 Y BBICOTA; OCHOB};HI/H[ E 6(3,::())1;131;[ brbmorexa [IOK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubnuotexa [JOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIIEH yepes
BEPIINHY)

1 KomOunamms Ten BpareHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMMCaHHbIN

12 okoJ1o cepsl; cepa, BOUCaHHAsS B bubmuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubnuorexa [JOK
CBOMCTBAa 0OBEMOB TEII https://m.edso00.ru/26a03fb7

n bubmuorexa [JOK
14 OObeM wimkzpa, KoKy https://m.eds00.ru/5513d87b
15 O06BEM mapa u miaomaas chepbl bubmmorexa LIOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKAY IIomagsaMu

bubmunoreka LIOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
0J00HBIX Tell
KonTpoabHag padora 1o rTeMam
17 "Ten’f Bpa eHEm" u "O0beMbl bubnnorexa LOK
" patt https://m.edso0.ru/4a33a8ab
TN
18 BexTop Ha miockocTy U B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BEIYUTAaHUE BEKTOPOB bubmmorexa LOK
P https://m.edsoo.ru/23f4f089
bu6moreka [IOK
20 vy
MHOICHHE BEKTOpa Ha HHCIO https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILUIAHAPHBIM BEKTOPaM bubnmorexa LOK
P pamt. https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, cBSI3aHHBIX C
22 IPUMEHEHUEM IIPABIII JEUCTBUHN C Eubmaorexa ITOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMu
KoopauHaTHO-BEKTOPHBINA METO
23 i I/IpiI_HGHI/II/I FCOMG”]I;“) MYECKUX ! Eubmorexa ITOK
pHp p https://m.edsoo.ru/d3alfe30
3ama4
[IpsimoyromnbpHas cucrema
KOOPIMHAT B IIPOCTPAHCTBE.
24 Koopﬂ WHATBHI BIZKTopa Eubmmorexa OK
P . pa- https://m.edso00.ru/48db7058
[Ipocreiimme 3axa4un B
KOOpJIuHATaX
25 Yroa Mex1y BEKTOpaMH. Bubmmorexa LIOK

https://m.edsoo.ru/725effc4



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4

CkansipHO€ ITpOU3BEACHUE
BEKTOPOB

Beruncnenue yriioB Mexay

bubmnoreka LIOK

26 MPSIMBIMU U IJIOCKOCTSMH https://m.edsoo.ru/8efbe78e
KonTtposnsHas paboTa o teme

27 "BeKTophl U KOOpAUHATHI B Bubnmorexa [IOK

" https://m.edsoo0.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEeHue, 0600IIeHNE U

28 CHUCTEeMaTU3als 3HaHHM. bubnuotexa [JOK
OcHoBHbI€ (HUTYpHI, PaKTHI, https://m.edso0.ru/1780ba5d
TEOPEMBI Kypca ITIaHUMETPUHN
[ToBTOpEeHuE, 0600IICHNE 1

29 CHUCTEeMaTH3als 3HaHU. bubnuotexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.eds00.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHue, 0600IICHNE 1

30 cCHCTeMaTH3alus 3HaHui. 3a1a4un bubnuoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cUCTeMaTu3alus 3HaHui. 3agaun bubnuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEHUE, 0000IICHNE 1

39 CHUCTeMaTHU3aIvsl 3HaHHM. bubmuorexa [JOK
OcHoBHBIE (UTYpHI, (aKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMETPHH

33 Htoroas koHTpoJbHas paboTa bubmuorexa LIOK

https://m.edsoo.ru/ec24dfc2



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, o6o0IIeHNE U 1 Bbubmuotexa [JOK
cHCTeMaTHu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/f465d10e

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka: anredpa M Hayajga MaTEMaTHYECKOrO aHaliu3a, I'e€OMETpHs.
I'eometpus, 10-11 kmacesl/ Atanacsn JI.C., byty3oB B.®., Kagomies C.b. u

np., AkunonepHoe odmiectBo «M3narensctBo «IIpocBenienne»

METOJIUYECKHUE MATEPHUAJIbI IS YUUTEJIA

Caaksan C. M. I'eometpus. Tloypounsie pa3zpabotku. 10—11 kmaccel : yueo.
nocobue s obmeoOpaszopat. opranuzamnuii / C. M. Caakss, B. ®. By Ty30B.
— M. : IlpocBemienue, — 2-e u3., nepepad. — 232 c. : ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MUHTEPHET

LHOC Mos IlIxomna — https://myschool.edu.ru

SIKnace — https://www.yaklass.ru/

Oo6mnako 3uanuii — https://oblakoz.ru/

Yuu.py — https://uchi.ru/



JlnceT BHeceHMsl H3MEHEHUH B MporpaMmmy o npeamery «I'eomerpusi.
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VYuurens Kpemiie Annpeit FOpreBnu

HaszBanue paszaena, Tembl
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IIPOBEECHUA
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Jara
IIPOBEJICHUS
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VYuurens Kpemiie Annpeit FOpreBnu
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[ara
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Koppexrupyroniue
MEPONPHUATHS

Jara
IIPOBEJICHUS
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