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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 OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
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 WACAIBHOIO, XapaKTepe OTPaKCHHUs
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
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

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

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA 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 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO 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 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:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

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 OKPY>KAIOIIET0 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 (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH 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 | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-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 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 JTUHUU Kypca «['eomerpum» 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
0o0ydeHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENIbHO, 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 orBoautca 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miiockocTed. [Ipocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJISIPHOCTH MPSAMOHM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IVIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero coucrsa. llupammpa: N-yronpHas nupamuaa, TpaHd U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NUPAaMHUJa; TNpPaBUIbHAs TPEYroJbHAS NUpPaMHAA M IPaBUIBHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMHJIaX, Napajuiejenurenax,
IIPAaBUJIBHBIX 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.
[Inomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU NPABWIBHOW MUPAMHIBI,
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 MMOBEPXHOCT, 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: OCHOBaHUWE U BepIIuHA, 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.
Bzaumnoe pacrnonoxenue chepbl U MIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

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

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

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MTOAOOHBIX TEJL.

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

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. Cl0KeHUE U BHIUUTAHUE 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. Koopaunatel Bektopa. [lpocreiimne 3amaun 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 PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTAaThl OCBOCHHUS TPOrpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaKJaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM 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 NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOEHHUE YCTOMYMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
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 (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTHUBHOCTH); ¢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 W €€ MPWIOKEHUSIMU, YMEHHEM COBEpIlaThb OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 33]1a4 MAaTEMaTHICCKOW HAIPaBIEHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OpPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYphl, TOHUMAHHEM BIIUSHHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY)KaromIeH cpejbl, IUTAHUPOBAHUS TIOCTYIIKOB M OIICHKA UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKh KaK cQepbl YeIOBEUECKOW JEATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCANbHBIMU Pe2YISMUSHBIMU 0eUCBUIMU.

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

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KIaccu(UKaIMi, OCHOBaHUS /i OOOOIIEHWS W CpPaBHEHUS, KPUTCPUH
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
mpoTtuBopeursi B (aKkTaxX, JAHHBIX, HAOIOJACHUSX W YTBEPKICHUSX;



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

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

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASAMMA ¢ y4€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (opmMupoBath  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN 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, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
HPEIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl 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 MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

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

2)  Yuusepcanvuvie  KomMyHnuxamuenwvle  Oeticmsus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATH IOJy4YECHHBIA PE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYAaCTHUKOB JMAJIOTa, OOHApYXUBaTh pa3jiMuMe U CXOJCTBO MO3ULMUH; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YYETOM 3aJ]1a4 MPE3EHTALMN U 0COOEHHOCTE! ayAUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pacrpenensiTh BUABI padoT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
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,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM pPELISHUS 3a]1aui, BEIOUPATh CIIOCO0 peIIeHUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX JECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



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

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[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: MHOTOTPAHHUK, BBINYKJIBIH W HEBBITYKJIBINA
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

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

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH; IPAaBUIBHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

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

CtpouTh ceueHHS MHOTOIPAaHHUKOB METOJOM  CJIEJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
aJropuTMaM, NPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJbl MpPH PEIICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, NPUMEHSS U3BECTHBIC AaHAJUTUYECKHE METOJAbl TIPU PEIICHUU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[puUMEHEHueM (QOpMyJ; BBIYUCIATH COOTHOIICHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

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

N3Bnekatp, mnpeoOpa3oBbIBATH U HHTEPIPETUPOBATH HH(POpMAIMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B IBHOU (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 IMPAKTUKE: 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
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, arrapara ainreopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
[IMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



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

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTABICHHYIO0 Ha 4YepTexax 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 NOHATUSMHU: JTE€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB U MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJI MEXITY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarallinX HECKOIbKO IaroB PELICHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAXO0XJICHUE T€OMETPUUECKUX BETUYHMH MO0 00pasiiaM WM aJropuTMam, MpUMeEHss
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

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

[IprBOoAUTE TpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTudeckd C(HOpMyTUpPOBAHHOW MPOOIEMBI, MOJCIUPOBATh peaTbHbBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.
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(BUaBI M POPMBI 1eATEILHOCTH)

BBenenue B
CTEPEOMETPHUIO

10

https://resh.edu.ru/s
ubject/lesson/4756/
start/203542/

AXTyanu3upoBaTh (PAKThl U METObI INTAHUMETPUH,
peneBaHTHbIe TeMe. [lomydats npeacTaBiaeHus O
MPOCTPAHCTBEHHBIX (PUTYpaX, pa3Ouparh npocTenmine
npaBuiia u300paxkenus 3tux ¢uryp. M3o06paxarp
NpsIMYIO U TJIOCKOCTh Ha pUCYHKe. Pacnio3HaBaTh
MHOTOTpaHHUKH, MUPaMUAY, Ky0, Ha3pIBaTh UX
3JIeMEeHTHI. [lenath pucyHOK Ky0a, mupaMubl, HAXOAUTh
OIMMOKHN B HEBEPHBIX N300PAKCHHUSIX. SHAKOMUTHCS C
CEUEHHUSAMHU, C METOJIOM CJIEJIOB; UCIOIb30BATh IS
MOCTPOCHHUS CEYCHHSI METOJI CIIE/IOB, KPATKO 3aIllMChIBATh
HI1aryd NOCTpOeHus ceueHus. Pacro3HaBaTh BUJI CEUEHUs
Y OTHOILICHUH, B KOTOPBIX CEYEHHE JIENUT pedpa Kyoa,
HAXOAWTH IJIONaAb cedeHus. Mcmnonp30Bath nomodue
IIPU PEIICHUH 3a]]a4 Ha TIOCTPOEHUE CEUCHUI.
3HAKOMHTBHCS C AaKCHOMATHYECKUM MOCTPOCHUEM
CTEpEeOMETPUHU, C AKCHOMaMU CTEPEOMETPUU U
CJIEZICTBUSMU U3 HUX. MIUTIOCTpHUPOBaTh aKCHOMBI
PUCYHKaMHU U IIpUMEpaMH U3 OKpYy’Karolied 00CTaHOBKU

IIpsameie u
P 12 1
IJIOCKOCTH B

https://resh.edu.ru/s
ubject/lesson/6065/

AKTyanu3upoBaTh (PAKThl U METO/bI INITAHUMETPUH,
pEJIEBaHTHBIE TEME, IPOBOUTH aHanoruu. [lepeuncnsate
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MPOCTPAHCTBE.
[TapannensHOCTH
IIPSAMBIX U
IJIOCKOCTEMN

start/125651/

BO3MOJKHBIE CITOCOOBI PACIIOIOKEHHUS IBYX MPSMBIX B
IIPOCTPAHCTBE, WILIIOCTPUPOBATh UX HA IPUMEPAX.
JlaBaTh orpeseneHre CKpEeBatOIINXCs IPSIMBbIX,
(dopMynupoBaTh MPU3HAK CKPEIIUBAIOIINXCS IPSIMBIX U
IPUMEHSITH €r0 IIPU pellieHnH 3aja4d. Pacno3HaBaThb
pU3My, Ha3bIBaTh €€ 311eMEeHTbl. CTPOUTH CEUCHMUSI
IpU3MBbI Ha TOTOBBIX uepTexax. [lepeuncnsars
BO3MOKHBIE CIIOCOOBI B3aUMHOTO PACIOJIOXKEHHUS
IPSIMO M TUIOCKOCTH B IIPOCTPAHCTBE, IPUBOJAUTD
COOTBETCTBYIOILIME TPUMEPHI U3 pealbHON )KU3HU.
JlaBaTh omnpeneneHue napayieIbHOCTH MPSAMON 1
1ockocTd. PopMyaupOBaTh MPU3HAK NApaUIETbHOCTH
MPSIMOM M TUIOCKOCTH, YTBEPKIAEHUE O MPAMON
nepeceyeHust IByX MI0CKOCTE!, MPOXOAAIIUX Yepes3
napajuieiabHble NpsiMble. PemaTte npakTuyeckue 3a1auu
Ha MTOCTPOEHUE ceUeHU MHOTOTpaHHUKA. OOBIACHITH
CJIydyad B3aMMHOTO pacMoJIOKEHHS TIockocTen. [laBath
OIpeeseHre MapaIeIbHbIX III0CKOCTEN; MPUBOIUTH
IIPUMEPBI U3 peaIbHOM KU3HU U OKpYKarolel
00CTaHOBKH, WIITIOCTPUPYIOLTUE MapaieIbHOCTh
mockocteil. Mlcnonp30BaTh Npu3HaK NapajlieIbHOCTH
JIBYX INTOCKOCTEW, CBOMCTBA MapaJUIEIbHBIX IIJIOCKOCTEN
IpU pelIeHnH 3a7a4 Ha noctpoeHue. OOBSICHATh, YTO
Ha3bIBACTCs NapaJlJICIbHBIM MPOEKTUPOBAHUEM U KaK
BBITIOJTHSIETCS POSKTUPOBAHUE (PUTYP HA TIIOCKOCTb.
N306paxaTh B mapasiebHON MPOESKIIUU Pa3TUIHbIE
reomeTpuieckue GUrypsl. MoaenmpoBarh peaibHble
CUTYallM! Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIENIN C UCTIOJIb30BaHUEM
F€OMETPUYECKUX MOHATUH. Vcrnonbp30BaTh pU peLIEHUH



https://resh.edu.ru/subject/lesson/6065/start/125651/

3a71a4 Ha IOCTPOCHUE CEYEHUI MOHSATHE
MapajuIeIbHOCTH, TPU3HAKHA U CBOMCTBA NapalICIbHBIX
MMPAMBIX Ha IIJIOCKOCTHU

[TepnienauKyssip
HOCTb TIPSIMBIX U
IUIOCKOCTEH

12

https://resh.edu.ru/s

ubject/lesson/4724/

start/20411/

https://resh.edu.ru/s

ubject/lesson/4757/

start/20566/

AxTyanm3upoBaTh (HaKThl K METOIbI INTAHUMETPHH,
peJieBaHTHBIE TEME, MPOBOAUTH aHAIOTUH. OOBACHSTH,
KAaKOM YroJI Ha3bIBa€TCs YIJIOM MEKY
MEePECEKAIOIUMHUCS TPSIMBIMHU, CKPEIIIMBAIOIITUMHUCS
IpsIMBIMU B IIpocTpaHcTBe. J[aBaTh onpejeneHue
NEePHEHANKYISAPHBIX MPSMBIX U MPIMOM,
MEPIECHINKYIISIPHON K MIIOCKOCTH. HaxoauTh yriisl
MEXy CKPEUTMBAOIINMUCS IPSIMBIMU B KyOe U
nupamue. [IpuBoanTe npuMepsl U3 peabHOM KU3HU U
OKpYXarolei 00CTaHOBKH, WILTIOCTPUPYIOLTHE
MEePIEHANKYISIPHOCTD MPSIMBIX B POCTPAHCTBE U
NEePHEHANKYIIPHOCTD MPSAMOM K IIIOCKOCTH.
PopMynHpoBaTh NPU3HAK IEPIEHAUKYIIIPHOCTH
MPSIMOM M TUIOCKOCTH, IPUMEHSATH €r0 Ha IIPAKTUKE:
O0OBSICHATH EPICHIUKYIIPHOCTH pedpa Kyda u
JMaroHaJld €ro rpaHu, KOTOpasi €ro He COJIEPKUT,
HAXOAWTh JUIMHY TUAroHaiu Kyoa. BeIYMCIATE BBICOTY
MPaBWILHOW TPEYroJIbHON U MPABUIBHOM
4eThIPEXYrOJbHOM MupamMu 1o JuinHaMm péodep. Pemath
3a/1a4M Ha BBIYMCIICHMUS, CBSI3aHHBIE C
NEePHEHANKYJIAPHOCTHIO NPSIMOU U MIJIOCKOCTH, €
MCIIO0JIb30BAHNUEM IIPU PELLICHUHU [IJIAHUMETPUUYECKUX
¢dakToB U MeTOZ0B. OOBSCHSATDH, YTO HA3BIBAIOT
NEePHEHANKYIIPOM U HAKIIOHHOM M3 TOUKH K TUIOCKOCTH;
MPOEKIIMEH HAaKJIOHHOM Ha MI0CKOCTh. OOBACHATH, UTO
Ha3bIBAETCS PACCTOSIHUEM: OT TOUKH JI0 IIJIOCKOCTH;
MEXy MapajuieIbHbIMU IJIOCKOCTSIMU; MEXAY NPsIMOM 1
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IapaJUIEIIbHOMN €1 INIOCKOCTBIO; MEXKILY
CKpellMBaroIUMHucs npsMbIMU. Haxoauts atu
paccTosiHHS B IPOCTHIX CITydasiX B KyOe, mupaMuze,
npusMme. MoenupoBaTh peajgbHble CUTYAI[MU Ha SI3bIKE
TFE€OMETPUH, UCCIIE0BATh IOCTPOECHHBIE MOJEIH C
HCII0JIb30BAHUEM T€OMETPUUYECKUX MTOHSATHIA.
Hcnonb3oBarh MpH pelieHnH 3aad Ha IOCTPOEHUE
ceueHuil Teopemy Iludaropa, cBolicTBa MpsIMOYrOJIbHBIX
TPEYrOJIbHUKOB

Yriael Mexay
MPSIMBIMU 1
IUIOCKOCTSIMU

10

https://resh.edu.ru/s

ubject/lesson/6063/

start/21120/

AxTyanu3upoBaTh (HaKkThl U METO/Ibl INITAHUMETPUH,
peNeBaHTHBIE TEME, IPOBOANTH AHAJIOTHH. [[aBaTh
OTIPEJCIIEHUE YIIIa MEXAY NPSAMOM U IJIOCKOCTBIO,
dbopMynupoBaTh TEOPEMY O TPEX MEPHEHIUKYIApAX U
o0OpaTHy!0 K Hell. HaxoauTh yros Mexy npsmoii u
IUIOCKOCTBIO B MHOTOTPAHHMKE, PACCTOSIHUAE OT TOYKHU 110
IIPSIMOX Ha TUIOCKOCTH, UCIIOJIb3Ys TEOPEMY O TPEX
nepneHauKkyisapax. Ilposogurs Ha yeprexe
NEPIEHIUKYIIAP: U3 TOUKH Ha IPAMYIO; U3 TOUKH Ha
IUIOCKOCTB. J[aBaTh onpeneneHue IByrpaHHOro yria u
ero 31eMeHTOB. OOBACHATh PABEHCTBO BCEX JTMHEWHBIX
YIJI0B AByrpaHHoro yria. HaxomuTs Ha ueprexe
JBYI'PaHHBIN Yroi npu pedpe NupaMubl, HpU3MBbI,
napauienenunena. Jlaparb onpeaesieHue yria Mexmny
wiockoctsaMu. /laBate onpenenenue u GopMynupoBaTh
IIPU3HAK B3aMMHO IEPIEHINKYIISIPHBIX IIJIOCKOCTEH.
HaxomuTh yrisl MeXIy MIIOCKOCTSMH B KyOe U
nupamue. Mcenosb30BaTe Ipy peLIeHUN 3a1a4
OCHOBHBIE€ TEOPEMBI U METOBI IIJIAHUMETPHUU.
MopenupoBaTh peallbHble CUTYallUH HA S3bIKE
T€OMETPUH, UCCIEA0BATh IIOCTPOCHHBIE MOJIENH C



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/

HCIIOJIb30BAHUEM F€OMETPUYECKUX ITOHATUH.
Hcnonp30Bars npu pelIeHnH 3a7ad Ha IOCTPOEHUE
CEYEHUI COOTHOUIEHMS B IIPSIMOYTOJIBHOM TPEYIOJIbHUKE

MHOrorpaHHuKu

11

https://resh.edu.ru/s

ubject/lesson/6018/

start/221550/

AxTyanm3upoBaTh (HaKThl K METOIbI INTAHUMETPHH,
peeBaHTHBIE TEME, IPOBOAUTH AaHAJIOTUH. /[aBaTh
OIIpe/ieNIeHUE TapaJlIeIIeUIe a, PACIIO3HABATh €T0
BHJIbI M M3y4aTh CBOWCTBA. /[aBaTh onpeneneHue
MAPaMUbI, PACIIO3HABATh BUJIBI TUPAMHU/I,
dbopmynrpoBaTh CBOMCTBA pEOEP, TpaHel U BHICOTHI
MpaBWIBLHOM NpaMuibl. HaxoauTe miomanas NOJTHON 1
OOKOBOI MOBEPXHOCTH MUPAMHUJIbI. J[aBaTh ompeaeneHme
YCEUEHHOW MUPaMU/Ibl, HA3bIBATH €€ AJIEMEHTHI.
®opMyIMpoOBaTH TEOPEMY O MIIOMIAAN OOKOBON
MTOBEPXHOCTH MTPABUIIBHON YCEYEHHON MUPAMU/IBI.
Pemate 3a1aun Ha BEIYMCIIEHUE, CBSI3aHHBIE C
NMpaMuJaMu, a TaKXKe 3aJa4 Ha IOCTPOCHHUE CEUCHUN.
JlaBaTp onpeneneHne Npu3Mbl, Paco3HaBaTh BUIbI
pu3M, H300paXkaTh IpU3MbI Ha yepTexe. Haxoauth
TUIONIA/Ib MTOJIHOM MM OOKOBOM MOBEPXHOCTU MPU3MBI.
N3yyaTh cooTHOIIEHUs Ditniepa ajs yucia peoep,
rpaHeil ¥ BEpIIUH MHOTOrpaHHuka. M3ydaTs BUIbI
MpaBUJIbHBIX MHOTOIPAaHHUKOB, UX Ha3BAHUS U
KOJIMYECTBO rpaHei. Mzyuars cummeTpuio
MHOTOTrpaHHUKOB. OOBSICHATh, KAKUE TOYKU HA3bIBAOTCS
CUMMETPUYHBIMU OTHOCUTEIBHO TAHHOM TOUYKH, IPAMOI
WJIY TUIOCKOCTH, YTO HA3bIBAOT LIEHTPOM, OChIO UIIU
MJIOCKOCTBIO0 cUMMETpUH Gurypsl. [IpuBoauTh MpUMEpHI
CUMMETPUYHBIX (QUTYp B apXUTEKTypE, TEXHUKE,
npupoze. MoaenupoBars peajibHblE CUTYAllUU HA A3bIKE
T€OMETPUH, UCCIEA0BATh IIOCTPOCHHBIE MOJIENH C
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HCII0JIb30BAHUECM I'COMCTPUUCCKUX HOH?ITPIﬁ,
HCIIO0JIB30BaTh HOI[OGI/IC MHOI'OI'paHHUKOB

OO0BEMBL
MHOTOTPAaHHUKO
B

https://resh.edu.ru/s

ubject/lesson/5629/

start/23082/

AxTyanm3upoBath (HaKThl 1 METOIbI INTAHUMETPHH,
peneBanTHbIE TeMe. OOBICHATh, KaK U3MEPSIOTCS
00BEMBI TEJ, MPOBOS AHAJIOTHIO C U3MEPEHUEM
TJI0MAIeHi MHOTOYTOJIbHUKOB. DOPMYIIUPOBATH
OCHOBHbIE cBOHCTBa 00bEMOB. M3ydaTh, BEIBOINUTH
dbopmyssl 00bEMA TPAMOYTOJIBHOTO MapajUieJenunesa,
MPU3MBI U TUpaMUIbl. BEIYUCISATE 00BEM TPU3MBI U
MUPaMUIBI TI0 UX 7eMeHTaM. [IpumeHsaTs 00bEM ist
pelieHus CTepEOMETPUUSCKIX 3a/1a4 U I HaXOXKICHHUS
TeOMETPUYECKUX BeIMYMH. MoIeTupoBaTh peaabHbIe
CUTYaIIMH Ha SI3bIKE TE€OMETPHH, UCCIIE0OBATh
MOCTPOCHHBIE MOJIETH C UCTIOJIb30BaHUEM
FeOMETPUYECKUX TOHATHI

[ToBTOpEHMeE:
CeueHus,
paccTosiHus U

YTJIBI

https://resh.edu.ru/s

ubject/lesson/4023/

start/149352/

Ctpouthb ceueHre MHOTOTpaHHUKA METOJOM CJIEJIOB.
JlaBaTh omnpeneneHne pacCTOsSHUS MEX Ty (pUrypamu.
Haxoauth pacctosiHue Mex a1y napajijieIbHbIMU
IUIOCKOCTSIMU, MEK/TY TUIOCKOCTBIO U MapajlieIbHOMN eit
PSIMOM, MEXK]TY CKPEIIMBAIOIIMMHUCS MPSIMBIMH.
CTpouTh TMHEHHBIN YTrOJl ABYTPAHHOTO yIjla Ha YEepTExKe
MHOTOTpaHHHUKA ¥ HAXOJIUTh ero Benu4yuHy. Haxoaute
YIIIbI MEXKAY IIOCKOCTSIMH B MHOTOTPAaHHUKAX

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68
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11 KVIACC

N HaunmenoBann | KosmmuecrBo yacos DJIeKTPOHHbIE
;') € pa3jiejioB U Konrtpo | TIpakru (uugposbIe) Peanu3anus BoCHUTATEILHOI0 NOTEHMAJIA YPOKA
" TeM Beer JIbHbIE YyecKue o0pa3oBaTte/ibHbI | (BHABI U (POPMBI IEATEIHLHOCTH)
" MPOrpaMMblI ° padoTbl | PpadoThI ¢ pecypcel
AKTyanu3upoBath (GakThl 1 METOIbI TNIAHUMETPUH,
peJeBaHTHBIE TEME, MPOBOJAUTH aHAJIOTHH. [[aBaTh
ompeneneHus cepsl U mapa, ux 1eHTpa, paanyca,
nuametrpa. Onpenensite chepy kak Gurypy BparieHus
OKpyXHOCTH. MccnenoBaTh B3aMMHOE PACIOJIOKEHUE
chepsl 1 TIIOCKOCTH, ABYX cep, WILTIOCTPUPOBATH 3TO Ha
4epTexax u pucyHkax. opMynupoBaTh ONpeaesieHrne
KacaTelbHOMU TJIOCKOCTH K cdepe, CBOMCTBO U MPU3HAK
KacaTeJIbHOW MJIOCKOCTH. 3HAKOMHUTHCS C M€0/I€3NYECKUMU
https://resh.edu.ru/s | vy ma cthepe OOBSICHATH, UTO HA3BIBAIOT
ubject/lesson/6300/
HWIMHIIPOM, Ha3bIBaTh €ro0 AJIeMEeHThI. M3ydars,
Tena Bpatenus 12 start/2240/ 00BSACHATH, KaK MOJYYUTh IIMIMHIP MyTEM BpallleHuUs

https://resh.edu.ru/s
ubject/lesson/4903/
start/22646/

IPsIMOYTOJIbHUKA. BBIBOAUTH, HCTIONIB30BaTh (GOPMYJIbI
JUIS. BBIYMCIICHUS TUIOIA 1 OOKOBOM MOBEPXHOCTHU
munHapa. 3ydats, pacro3HaBath pa3BepTKy LMIUHIPA.
N3006paxaTh HUIUHAP U €TO0 CEYSHHS IIIOCKOCTHIO,
MPOXOJIAIICH Yepe3 ero 0Ch, MapayieIbHON W
NEePIeHIUKYIApHOM ocu. HaxoquTh miomaay 3Tux
cedyeHuid. MoaenupoBarth pealibHble CUTYallud Ha SI3bIKE
T€OMETPHH, UCCIIEN0BATh IOCTPOEHHBIE MOJIENH C
UCIIOJIb30BAHNUEM T€OMETPUUYECKUX MOHATHI OOBIICHSATH,
KAaKO€ TeJI0 Ha3bIBAIOT KPYIOBBIM KOHYCOM, Ha3bIBAaTh €T0
aneMeHThl. M3ydath, 0OBSCHATH, KaK MOTYyYUTh KOHYC
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IIyTEM BpAILCHUS IIPSIMOYTOJIBHOTO TPEYIOJIbHUKA.
N300pakaTh KOHYC M €r0 CEYEHUS MIOCKOCTHIO,
IIPOXOJAIIEH Yepe3 OCh, U INIOCKOCTHIO,
MEPIECHANKYIISIPHON K ocH. M3ydars, pacrio3HaBaTh
pa3BEPTKY KOHyca. BrIBOIUTH, UCII0JIB30BATH (DOPMYIIbI
JUTSL BBIYMCIICHUS TJI0MIA I OOKOBOM MOBEPXHOCTH
KOHyca. HaxouTe momaay ce4eHnit, MpoxXoasamx
yepe3 BEpUIMHY KOHYCa WIH MEPIICHINKYIISPHBIX €r0 OCH.
OOBACHATD, KAKOE TEJIO Ha3bIBAETCS YCEUEHHBIM
KOHycoM. M3yuaTh, 0OBICHSTH, KaK €ro MoJIy4nuTh MYTEM
BpAILIEHUS TPSMOYTOJIbHOM Tpanenuu. BeIBOAUTS,
MPUMEHSTH (POPMYITY /171l BBIUMCICHUS TTOMAAN OOKOBOM
MTOBEPXHOCTH YCEUYEHHOTO KOHYCa AKTYyalIM3UpOBaTh
(bakThl 1 METO/IbI INTAHUMETPUH, PEJICBAHTHBIE TEME,
IIPOBOJINTH AHAJIOTUH. PemaTte crepeomeTpuyeckue
3a/1ayy, CBA3aHHBIE C T€JaMU BpaIEHUs, IOCTPOCHUEM
CEUEHHUH TeJ BpallleHUs, C KOMOWHAIIUSMU TeJl BpalleHUs
Y MHOTOTPaHHUKOB Ha HAXO0XJIECHUE T€OMETPUUYECKUX
BeJIMYuH. Mcnosp30BaTh Npu perieHnn
CTEpEeOMETPUUYECKUX 3a/1a4 IJITAHUMETPUYECKUE (PaKThl U
METO/JbI 3a/1a4M Ha BBIYMCIICHHE U JOKA3aTENbCTBO.
MopennpoBaTh peaibHbl€ CUTYALMH Ha SI3bIKE TE€OMETPHUH,
MCCJIEe10BaTh IOCTPOCHHBIE MOJEINIH C UCIIOJIb30BAHUEM
F€OMETPUYECKUX MOHATUN

O0BEMEBI TEN

https://resh.edu.ru/s

ubject/lesson/4904/

start/280336/

https://resh.edu.ru/s

ubject/lesson/5629/

start/23082/

AKTyanu3upoBaTh (PaKThl U METOAbI INITAHUMETPUH,
peJieBaHTHbIE TeMe, IPOBOIUTh aHAJIOTUH. BBIBOUTS,
UCIOJIb30BaTh GOPMYIIBl 0OBEMOB: TPU3MBIL, IWINH/PA,
MIUPAMUJIBI, KOHYCA; YCEYEHHOM NMUPaMHIbI U yCEUYEHHOTO
KOHyca. Pemare crepeoMeTpuyeckue 3aauu, CBA3aHHbIE
C BBIYHCIICHHEM 00bEMOB. POPMYIINPOBATH ONIPEICTICHHE
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https://resh.edu.ru/s

ubject/lesson/4046/

start/23207/

I1apOBOT'0 CErMEHTA, IIapOBOTO CJI0sL, IIApOBOTO CEKTOPA.
[TpumeHnsaTs GOpMYIBI VI HAXOKCHUS 00BEMOB
IIapOBOT0 CErMEHTa, IapoBoro cekropa PemaTth
CTEpEOMETPUUYECKHUE 3a]auH, CBSI3aHHbIE ¢ 00BEMOM IIapa
U TIonIapio cepsl. MoaenupoBarth peajibHbIe CUTYaIlun
Ha SI3bIKE T€OMETPUH, UCCIIE0BATh NOCTPOECHHBIE MOAEIU
C UCMOJIb30BaHUEM I€OMETPUUECKUX OHITUH.
AxTyanu3upoBaTh (HaKThl U METO/Ibl INITAHUMETPUH,
peneBaHTHbIE TEME, IPOBOANUTDH aHANIOTHU. Pemars
CTEepEOMETPUYECKHUE 3a/]aul, CB3aHHbIE C COOTHOILIEHUEM
00BEMOB 1 MMOBEPXHOCTEH MOJOOHBIX TE B IPOCTPAHCTRBE.
MoaennpoBaTh peaabHble CUTYaIMH Ha SI3bIKE TEOMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCTIOJIb30BAHUEM
F€OMETPUYECKUX TOHATHI

Bekropsl u
KOOpPJIMHATHI B
MIPOCTPAHCTBE

10

https://resh.edu.ru/s

ubject/lesson/4758/

start/21648/

https://resh.edu.ru/s

ubject/lesson/6404/

start/132055/

AKTyanu3upoBath (GakThl 1 METOIbI TNIAHUMETPHH,
peJieBaHTHBIE TEME, MPOBOAUTH aHaoruu. OnepupoBaTh
MOHSTHEM BEKTOP B MpocTpaHcTBe. DOPMYIHpOBaThH
MIPaBUJIO MapajuIeIIeUIIe/Ia IPH CII0KEHUU BEKTOPOB.
CknapIBaTh, BHIYUTATh BEKTOPBI, YMHOXKATh BEKTOP HA
yucio. M3yyaTh OCHOBHBIE CBOMCTBA ATUX ONEpaIii.
JaBatpb omnpeeeHue MpsMOyroJIbHOW CHCTEMBI
KOOPJMHAT B MPOCTPAHCTBE. BhIpa3uTh KOOPIUHATHI
BEKTOpA 4epe3 KOOPIMHATHI €r0 KOHIIOB. BHIBOAMTS,
UCIO0JIb30BaTh (POPMYIy UIMHBI BEKTOPA U PACCTOSHHUS
MeX 1y TOUKaMu. Beipaxarh ckansipHOe IpOU3Be/ICHUE
BEKTOPOB YEPE3 UX KOOPAUHATHI, BEHIYUCIIATH YTOJ MEXKIY
JIBYMsI BEKTOpaMH, IByMs IpsiMbIMU. HaxoauTe yron
MEXy MPSMOM U IJIIOCKOCTBIO, YTOJI MEXKIY ABYMS
IUIOCKOCTSIMHM aHAJTUTHYECKUMH METOIaMH. BEIBOIUTE,
UCIO0JIb30BaTh (HOPMYIY PACCTOSHUS OT TOUKH JI0
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TJIOCKOCTH
Pematp npocreiimue 3agaun Ha HaXOKJICHUE JUIMH U
https://resh.edu.ru/s | YTVIOB B TEOMETPUYECKHX BUTypax, IPUMEHATb TEOPEMY
[ToBTOpEHME, ubject/lesson/4912/ [Mudaropa, Teopemsbl CHHYCOB ¥ KOCHHYCOB. HaxonuTh
00o00meHme, 7 start/23573/ TUIONIA/Ib MHOTOYTOJIbHUKA, Kpyra. Pacmo3HaBars
cucTeMaTu3alu https://resh.edu.ru/s 110100HBIE (PUTYPBI, HAXOUTH OTHOIICHUS JUTUH U
1 3HAHMI ubject/lesson/4910/ | nnomaneit. Micions3oBath npy pelieHun
start/23238/ CTEPEOMETPUUECKHX 3a/1a4 (aKThl U METOIbI
TJIAaHUMETPU U
OBIIEE
KOJIMYECTBO 34
YACOB I1O0

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Marematuka: aire0pa u Hayajga MaTEMaTUYECKOT0 aHaJIu3a, TeOMETPHSI.
Anrebpa 1 Hauaja MmaTeMaTHdeckoro ananusa, 10-11 kmaccel/ AnumoB
I.A., Konsirua FO.M., TkaueBa M.B. u npyrue, AKIimoHepHoe 00IeCTBO
«M3parenscTBO «IIpocBemenuey.

2. Maremaruka: anreOpa 1 Hauajga MaTeMaTHYECKOTO aHaIM3a, TEOMETPHUS.
Anrebpa 1 Hauaja MateMaTU4eckoro ananusa (B 2 yactsax), 10-11 kmaccel/
Yacte 1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: MopakoBuu A.I'. u
apyrue; noj penakiueit Mopakosuya A.I'., O011ecTBO ¢ orpaHUYeHHON

oTBeTcTBEHHOCTHIO « MOl MHEMO3HNHA »

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA
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