


MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEeOOBaHUH, TMPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUUECKOM 3HAYMMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTABICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUM T€OMETPUUYECKHUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IMO3HAaHWS W aKTHUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmMupoBaHHS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — o00OmeoOpa3oBaTeibHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOIB30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEeMaTHYECKUE YMEHUS, CBS3aHHbBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUX B MPOGECCUOHATBHON e TEILHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHuMe yMeHHsS paclo3HaBaThb Ha YepTekax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJlaX BPAIEHUS U UX OCHOBHBIMU CBOICTBAMHU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OOy4JarommMxcsi, MO3HABAaTEIbHOW  AKTUBHOCTHU,  HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YUYEHUU JPYTUX Y4EOHBIX MPEIAMETOB, MPOSBICHUSA
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH MPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue o0pasa MPOBOAUTCA C ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozepikaresibHble TuHUN Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpstMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Teyia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBbI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomeTpun orBoautes 2 daca B Henemo B 10 kimacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSMBIX; MNAPAILIEIBHOCTh MPSAMOM M IJIOCKOCTH. YTJIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3JIp, KyO, napajjiesienunena; NoCTpOeHHE CEUEHHH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yo MEXIY IPSAMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCT  IUJIOCKOCTEHM: MpU3HAK  MEPHEHAMKYJISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs ¥ MOJIHAS TIOBEPXHOCTh MUPAMU/IbI; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpa’dap; KkyO. IlpencraBienne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuapl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[Hunuuaapuyeckas MMOBEPXHOCT, oOpasyromue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHUWE U BepIlMHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenusi mwimMHApa (MapauieTbHO UM TEPHEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasznokeHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTroil Mexay BekTopaMu. CKalsSIpHOE MNPOU3BEJCHHE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOEHHSI IPOrpaMMbl y4eOHOTO MpeIMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JIyXOBHBIX LIEHHOCTEU POCCHUICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHAX CHIOPTUBHO-030POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MaTeMaTHUYeCKHUX 3HAHUHM JUId pEIICHUs 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOW MPAaKTUKW, [MOHUMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIIECTBIIATH TPOCKTHYIO M HCCIEIOBATECIBCKYIO ACSTEIHHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAUieeo0  Mupa;,  NpUMeHeHue  J102UYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0 pemnieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MNpodiIeMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh WH(OPMAIIHIO, TIPEICTABIATh €€ B Pa3IMUHBIX PopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  Vhuusepcanonvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0J1€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WUCHOJI30BAaTh  IPEUMYILIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanonvie  pezynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOI'OTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHbIE MPU3MBI, TapaljiesIeueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: Bui
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 Ha BBIYMCIIEHUE PACCTOSIHUI MEXIy IBYMs
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUJIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEXax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATH MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEOpeEM, annapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; cepuuecKas TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CIIOs, BHICOTA IIAPOBOIO CJOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJIIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate npocreimme reoMeTpUdeCcKUe 3aayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUM CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

JJIeKTPOHHbIE

Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoanuecTBo
n/m NnporpaMMbl OcCHOBHBIE BH/IbI oOpa3oBaTe/ibHbIE
4acoB
AesITeJIbHOCTH 00y4aIoIHUXCs pecypchl

AKTYyanu3upoBaTh QaxThl U
METO/bI IJITAHUMETPUH,
pEJIEeBaHTHBIE TEME.
IMoay4aTs npeacTaBiaeHUs O
MPOCTPAHCTBEHHBIX (pUTypax,
pa3bupatb npocrenime
IpaBHUJia U300paKEHUsI STUX
duryp.

M300paxkath npsaMyro u
IUIOCKOCTh Ha PUCYHKE.
BBenenue B cTepeoMeTpuio 10 Pacno3HaBath https://resh.edu.ru/

MHOTOTPaHHHKH,

nupaMuay, Kyo,

Ha3bIBATh X AJIEMEHTHI.
Jlenathb pUCYHOK KyOa,
MUPaMU/Ibl, HAXOUTh OIIUOKHU B
HEBEPHBIX U300PAKEHUSX.
3HAKOMUTBCS C CEUCHUSIMHU, C
METOJIOM CJIEJIOB; UCTIOIB30BATh
JUIS IOCTPOCHUS CEUEHUSI METO/]
CJIEZIOB, KPATKO 3alMChIBATh
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HpHMBIe U TIJIOCKOCTH B IMPOCTPAHCTBE.
HapaJ'IJ'IeHLHOCTL IMPAMBIX U IJIOCKOCTEH

12

[1ary OCTPOCHUS CEUCHUSI.
Pacno3naBarh BHJ CEUCHHS U
OTHOIIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kkyda, HaXOIUTh
IUIOIIAAb CEUYCHHU.
Hcnoan3oBath mogodue npu
pEIICHUH 3a]1a4 Ha IIOCTPOCHHE
CEUYCHHH.
3HAKOMHUTBLCS C
AKCMOMATHYECKUM TTOCTPOCHUEM
CTEPEOMETPHUH, C aKCHOMaMU
CTEPEOMETPHUH U CIICACTBHSIMH U3
Hux. MiutrocTpupoBarsb
aKCHOMBI PUCYHKaMHU U
MpUMepaMu U3 OKpYKarolei
00CTaHOBKHU
U3 peallbHOM XU3HU U
OKpYykarolel 00CTaHOBKH,
WJUTIOCTPUPYIOIIHE
MapaieNbHOCTh IIIOCKOCTEH.
Hcnoab3oBaTh mpu3HaK
MapayieNbHOCTH JBYX
IIOCKOCTEH, CBOMCTBA
napauieNbHbIX TUIOCKOCTEH Mpu
pElIeHnH 3374 Ha TIOCTPOSHHUE.
OO0BLACHATH, YTO HAa3LIBACTCS
napauIeTbHbIM
MIPOEKTHPOBAHUEM U KaK

BBIITOJIHACTCA MPOCKTHUPOBAHUC

https://resh.edu.ru/
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¢buryp Ha II0CKOCTb.
HN300paxars B napajuieIbHON
IIPOEKIIMH Pa3IUYHbIC
reoMeTpHUECKUE (PUrypBHl.
MoaeaupoBaThb peajibHbIe
CUTYallMH Ha SI3bIKE T€OMETPUH,
HCCIEA0BATh IOCTPOCHHBIE
MOJIEIHN

C MCIIOJIb30BaHUEM
F€OMETPUYECKHUX ITOHSATU.
Hcnosb30BaTh IIpU peLICHUN
3a7a4 Ha MOCTPOCHUE CEYEHUI
IIOHSATHE NTaPAJUICIBHOCTH,
MIPU3HAKU U CBOMCTBA
MapajuIeIbHbIX MPSMBIX Ha
IIJIOCKOCTH

HE COIEPKUT, HAXOIUTh JJIUHY
JMaroHany Kyoa. BeraucnsaTs
BBICOTY NPaBUIIbHON
TPEYrOJILHOU U MTPaBUIILHOMN
YETBIPEXYTOJILHOU MTUpaMU/ 110
mHaM pédep. Pemats 3amaun

[MepreH MK YIIPHOCTD MPAMBIX U
P y P P 12 Ha BBIYHCJIEHUS, CBSI3AHHEIE C https://resh.edu.ru/

IJIOCKOCTEN .
NEPHNCHANKYIIAPHOCTHIO IIPAMOU

U TUIOCKOCTH, C
WCTIOJIH30BAHUEM TIPH PEIICHUH
TUTAHUMETPUIECKUX (PaKTOB H
METOJIOB.

OO0BACHATD, YTO HA3BIBAIOT
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MEPIECHINKYIISIPOM U HAKIIOHHOU

U3 TOYKHU K IUIOCKOCTH;
MPOEKIMEH HAKJIOHHOM Ha
MI0CKOCTh. OOBACHATH, YTO
HA3bIBACTCS PACCTOSHUEM: OT
TOYKH JI0 TJIOCKOCTHU; MEXTY
napauieIbHBIMU MJI0CKOCTSIMU;
MEXIy NMPSMOM U NapajlyieabHON
el IITOCKOCThHIO; MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.
Haxoauthb 3Tu paccTosiHUS B
MIPOCTHIX ClIydasix B KyOe,
nupamuie, mpusMe.
MoaeanpoBaTh peanbHbIe
CUTYaIIMH Ha SI3bIKE TE€OMETPHH,
HCCJIEI0BATh MIOCTPOCHHBIE
MOJICJIU C UCTIOJIb30BaHUEM
TEOMETPUUECKHUX TTOHITHM.

Hcnoub30BaTh IIpHU peIICHUN
3a7a4 Ha IOCTPOCHUE CEYEHUI
teopemy I[ludaropa, cBoiicTBa
MPSIMOYTOJIBHBIX TPEYTrOJILHIUKOB

Vb MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

10

AKTyaJau3upoBaTb (PaxkTsl U
METO/IbI IIJITAHUMETPUH,
peJieBaHTHBIE TEME, TPOBOIUTH
aHAJIOTUH.

JaBaTh onpenejeHue yria
MEXy MPSIMOI U MJIOCKOCTBIO,
(bopMyIHpOBaTH TEOPEMY O
TpEX MEPIEHIUKYISpaX U

https://resh.edu.ru/
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obpatHyto k Heil. Haxoauthb
YTOJ MEXIY IPSIMOU U
IJIOCKOCTBHIO B MHOT'OTPaHHUKE,
pPacCTOsIHUE OT TOYKH J0
NpsIMOM Ha IUIOCKOCTH,
HCIIOJIb3Ys TEOPEMY O TPEX
nepneHaukyspax. Ilposoaute
Ha YepTexe NePHeHANKYIISP: U3
TOYKHU Ha MPSAMYIO; U3 TOUKU Ha
IUIOCKOCTh. /laBaTh
OnpeieJICHUE ABYTPAaHHOTO
yIJla ¥ €ro 3JIEMEHTOB.
OOBSICHATH PaBEHCTBO BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOTO
yria.

Haxoautp Ha uepTexe
JIBYT'PaHHBIN yroJI IIpU

pebpe mupaMubl, IPU3MBI,
napamienenunena. lapars
ompeeJieHHe YIiia MEXy
mIockocTsmu. JlaBarb
ompeaeJieHue 1
¢popmynupoBaTh npusHaK
B3aUMHO

MePIEHIUKYIISIPHBIX
IIJIOCKOCTEM.

HaxoauTs yrisl Mexay

TJIOCKOCTSIMU B Ky0Oe u




MHororpanHuk#

11

UpamMuze.
Hcnonb3oBaTh Npu pelicHUN
3aJ1a4 OCHOBHBIE TEOPEMBI U
METO/IbI IIJITAHUMETPHUH.
MoaeanpoBaTh peanabHbIe
CUTYalluu Ha S3bIKE
reoMeTpUHU, HCCJIeJ0BATH
IIOCTPOEHHBIE MOJIENIN
C UCIOJIb30BaHUEM
TEeOMETPUYECKUX TTOHATUH.
Hcnonb3oBaTh npu pelicHUN
3a/1a4 Ha IIOCTPOEHUE CEUEHUN
COOTHOILIEHUS B IPSAMOYTOJIEHOM
TPEYTroJIbHUKE
JaBaTh onpeneneHue nupamMuabl,
pacno3HaBaTh BU/bl TUPAMU/,
(¢opmy.upoBaTh cBoiicTBa pébdep,
I'PAHEN U BBICOTHI PABUIIBHON
MApaMU/IbIL.
HaxoauTts momagb IOJIHON U
OOKOBOI TOBEPXHOCTH
nupamuael. JaBars
onpeaejieHHe yCe4YEHHOM
MMpaMH/Ibl, Ha3bIBaTh €€
a7neMeHThl. POpMyJINpOBaTh
TEOpeMy O IUIOIaIN OOKOBOM
MOBEPXHOCTH MPABUILHON

YCEUEHHOU NMUPAMHU/IBI.

https://resh.edu.ru/
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PemaTn 3agauu Ha
BBIYHMCIICHHE, CBSI3aHHBIE C
MApaMUJaMU, a TAKXKE 3aJa4l
Ha [TOCTPOEHUE CEYEHUH.
JdaBathb onpeaeJjieHue
MIPU3MBI, PACIIO3HABATH BU/]IbI
MPU3M, H300PaKaTh IPU3MBI
Ha yeprexe. Haxoaurn
IUIOLIAAb ITIOJIHOU WM OOKOBO
MMOBEPXHOCTHU MPU3MBI.
HN3y4aTh COOTHOLIECHUS
Diinepa ans uncna péoep,
IpPaHeN U BEPIIUH
MHOTOTPaHHUKA.
H3y4yaTh BU/BI MPABUIBHBIX
MHOTOTPAaHHUKOB, UX Ha3BaHUS
Y KOJIMYECTBO IpaHeil.
H3y4aTth cuMMETpHIO
MHOTOTrpaHHUKOB. O0bSACHATD,
KaKre TOYKHU Ha3bIBAIOTCS
CUMMETPUIHBIMH
OTHOCHUTEJIbHO JaHHOW TOYKH,
MPSIMOM WM TNTIOCKOCTH, YTO
Ha3bIBAIOT EHTPOM, OCBIO UITU
MJIOCKOCTHIO CHMMETPHUH

burypsl.
IIpuBoaAUTHL NPUMEPBI

CUMMETPUYHBIX UTYp B




OO6BbEMBI MHOTOI'PaHHUKOB

apXUTEKType, TEXHUKE, IPUPO/IE.

MoaeaupoBaTh peajibHbIE
CUTYAIlMH Ha S3bIKE
T€OMETPHUHU, UCCIIETOBATh
MTOCTPOCHHBIE MOJICITU C
HCIIOJIb30BAHUEM
F€OMETPUUYECKHUX MTOHSATHH,
HCIIOJIB30BaTh MOJA001e
MHOTOTPaHHUKOB
AKTYyaJIM3uMpoOBaTh
(bakThl 1 METOBI
IJIAaHUMETPHH,
peJieBaHTHBIC TEME.
OO0BbsACHATD, KaK
U3MEPSIFOTCS
00BEMBI TEII,
MIPOBO/ISI AHAJIOTUIO
C U3MEpEHUEM
momaaeun
MHOTOYTOJIbHUKOB.
DopMyIHpPOBATH
OCHOBHBIC
CBOICTBa 00BEMOB.
H3yuars,
BBLIBOJINTH
dhopmyJibl 06bEMa
MPSIMOYTOJIBHOTO
napajuienenunesaa,
MIPU3MBI U

https://resh.edu.ru/
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[ToBTOpEHME: CeueHUs], pACCTOSHUS U YTJIbI

IIUPAMHU/IBI.
BorunciasaTs 06bEM

IPU3MbI U TUPAMUJIBI 10 UX
snemeHTaM. IIpuMeHsiTh
00BEM IS petIeHus
CTEPEOMETPUYECKUX 3a/1a4

U Ul HaXOXKICHUS
reOMETPUUYECKUX BETHUYUH.
MopaeaupoBaTth peanbHble
CUTYalluH Ha SI3bIKE
reOMETpHHU, UCCIe10BATh
HOCTPOCHHbIE MOJIENIN

C MCIIO0JIb30BaHUEM
F€OMETPUYECKUX TTOHATHIA
Crpourb ceueHue
MHOTOTpaHHHKA METOJ0M
CJIEJIOB.

JaBaThb onpenejieHue
paccTosHUs MEeXIy GUTypaMH.
Haxoauthb paccTosHue MeX11y

napaajaCJIbHbBIMHA ITJIOCKOCTAMU, httos://resh.ed /
ps://resn.edu.ru

MEXY IIIOCKOCTBIO U
MapaJuIeIbHOMN €1l MPAMOMU,
MEXIY CKPELIUBAIOLIIUMUCS
npsiMbIMUA. CTPONTH JTUHEWHBIN
yroJI IBYTPAHHOI'O yIJia Ha
4epTeKe MHOTOIPAHHUKA U

HaxXOJUThb €ro BCIINYUHY.
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HaxoauTp yribl MEXIY
IJIOCKOCTSIMUA B MHOTOTPaHHHUKAX
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11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Tena BpameHus

KoaunuyecTtBo
9ac0B

12

OcCHOBHBIE BH/IbI
NAeSTeJIbHOCTH 00y4aIOIIUXCS

AKTyaam3upoBarTb (paxkTsl U
METO/IbI IIJITAHUMETPUH,
pElieBaHTHBIEC TEME,
NPOBOIUTH aHAJIOTUU.
JlaBaTh onpeneneHus cepbl
U 1l1apa, UX LIeHTpa, pajuyca,
nurametpa. Onpeneasitb
cdepy Kak GUrypy BpaleHHs
okpyxHoctu. HccaenoBarb
B3alMHOE PACIIOJIOKEHHE
chepsbl 1 IIIOCKOCTH, IBYX
cdep, HITICTPUPOBATH ITO
Ha YyepTekax U pUCYHKax.
PopMyJIMPOBATH ONIPEIEIICHNE
KacaTeJIbHOM MIJIOCKOCTH K
chepe, CBOMCTBO M MpU3HAK
KacaTeJIbHOM MIJIOCKOCTH.
3HAKOMMTBCS C I€0/Ie3UUECKUMU
TUHUAMU Ha cepe OObICHSATD,
YTO Ha3bIBAIOT IIMJIMHIPOM,
Ha3bIBaTh €T0 3JIEMEHTHI.
N3yuathb, 00bACHATD, KaK

JJIeKTPOHHBbIE

(undposbie)
oOpa3oBaTejibHbIE

pecypchl

https://resh.edu.ru/
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MOJIYYUTh UUIMHAP NYTEM
BpalIEHUs IPSMOYTOJIbHUKA.
BbIBOAUTH, HCI0/IB30BATH
(bopMyIIBI 17151 BEIYUCIICHUS
iouiaau 60KOBOM OBEPXHOCTH
LWIMHIpA.

H3yuarsb, pacnio3HaBaThb
pa3BepTKy LIMJIMH]IPA.
HN300paxkaTh LUIUHAP U €TI0
CEUEHUs IIOCKOCTHIO,
MPOXOSIIECH Yepe3 ero och,
napajuieJIbHON WIn
NEPIEHIUKYISIPHON OCH.
HaxoauTth 1uromany 3Tux
ceyeHuil. MoaeaupoBathb
peaJibHbIE CUTYallUH Ha SI3bIKE
TFEOMETPHH, HCCIe0BATH
IIOCTPOECHHBIE MOJEIN

C MCII0JIb30BaHUEM
TFE€OMETPUUYECKUX TTOHATUI
O0BSICHATD, KAKOE TEIIO
Ha3bIBAIOT KPYrOBBIM
KOHYCOM, Ha3bIBaTh €ro
JJIEMEHTHI.

HN3y4arTh, 00bACHATH, KaK
MIOJIYYUTh KOHYC ITyTEM
BpallleHUs TPSIMOYTOJIBHOTO
TpeyroyibHuka. U300paxars
KOHYC U €r0 CEUEHUs




IUIOCKOCTBIO, MTPOXOIAILIECH
4yepe3 0Cbh, U MIIOCKOCTBIO,
MEPIEHIUKYISIPHON K OCH.
H3y4yarsp, pacnozHaBaTh
pa3BEPTKY KOHYcCA.
BbIBOAUTEH, HCIIOJIB30BATH
(hOpMYyJIBI 111 BEIYUCIICHUS
ionaau 60KOBOM OBEPXHOCTH
koHyca. Haxopursb ruiomanu
CEUYEHUI, MPOXOASAUIUX Yepe3
BEpIINHY KOHYCA UITU
MEePIEHIUKYISIPHBIX €70 OCH.
OO0BSICHATD, KAKOE TEIIO
Ha3bIBAE€TCsl yCEUEHHBIM
KOHYCOM.
HN3yuath, 00BACHATD, KaK €T0
MOJYYUTh NYTEM BPALLIEHUS
MPSIMOYTOJIBHOW Tpaneuuu.
BbpIBOAUTH, IPUMEHATH
dbopMyny ISl BBIYHCIICHUS
Ionaau 6OKOBOM OBEPXHOCTH
YCEYEHHOTO KOHYyCa
AKTYyaJau3upoBaThb (aKkThl U
METO/IbI TFITAHUMETPHH,
perneBaHTHBIE TEME, POBOINTH
aHaJIOTUHU.

Pemath crepeomerpuueckue

3a/1a4u, CBS3aHHBIE C TEIaMHU

BpalIeHUs, TOCTPOCHUEM




CEUEHUH TeJl BpallleHus C
KOMOUWHAIIMSIMU TEJ BpaIlEHUS
Y MHOTOTPAaHHHKOB Ha
HAXO0XJICHUE T€OMETPUUYECKUX
BenuuuH. Mcnoab3oBaTh npu
PEIICHUH CTEPEOMETPUUECKUX
3a[a4 JIaHUMETPUIECKHE
(bakThl 1 METO/IbI 33/1a4U Ha
BBIYHCIICHUE U
JI0Ka3aTeNnbCTBO.
MopaenupoBarthb peaabHbie
CUTYaIlH Ha SI3bIKE
reoMeTpUU, HCCIeT0BATH
MOCTPOEHHBIE MOJIETN

C UCIIOJIb30BAaHUEM
T€OMETPUUYECKHUX MOHATUI

OO0BEMBI TEN

AKTYyau3upoBaTh QaxThl U
METO/bI IJITAHUMETPUH,
pEJIEBAaHTHBIE TEME, IPOBOIUTH
aHAJIOTUH.

BbIBOAUTH, HCIT0JIL30BATH

bopMyIel 00BEMOB: TIPU3MBI,

[IMIMHIPA, TMPAMATIBL, KOHYCa, https://resh.edu.ru/
yCEeUEHHOHN MUPaMHIIBI U

yce4€HHOro konyca. Pemarn

CTepeoMeTpUYeCcKUe 3a1a4H,

CBSI3aHHBIC C BEIYMCIICHUEM

00bEMOB. DPOpMYJIMPOBATH

OTIpeieNIeHUe IIapOBOTO

CerMeHTa, IapoBOTo CIIOS,



https://resh.edu.ru/

niapoBoro cekropa. Il pumeHATH

bopmyIb
JUIsl HAXOXKJICHUSI 00BEMOB

I1apOBOT'0 CEIMEHTAa,
mapoBoro cekropa Pemarp
CTepEOMETPUYECKHE 3a1a4H,
CBsI3aHHbIE C 00bEMOM Il1apa U
TUIOMIAIBIO chephl.

MopaenupoBarthb peaabHbie
CUTYallUU Ha SI3bIKE
reOMEeTPUHU, UCCIIEIOBATD
MIOCTPOCHHBIE MOJIENN

C UCIOJIb30BaHUEM
TEOMETPUUECKHUX TTOHATHUMH.
AKTYyaam3upoBaTh (HakThl U
METO/Ibl IIJIAHUMETPHH,
peleBaHTHBIE TEME, TPOBOIUTH
AQHAJIOTHUH.

Pemarsb crepeomerpuueckue
3aJ1auM, CBA3aHHbIE C
COOTHOIIIEHHEM 00BbEMOB U
MMOBEPXHOCTEN MOOOHBIX TE B
MIPOCTPAHCTBE.
MogaeanpoBaTh peanbHbIe
CUTYaIlMH Ha SI3bIKE
r€OMETPUH, UCCITIEA0BATh
MIOCTPOCHHBIE MOJIENN

C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TTOHATUN




BeKTOpBI 1 KOOPAWHATHI B IPOCTPAHCTBC

10

AKTyaIm3upoBaTh (PaKTbl U
METO/Ibl IJITAaHUMETPUH,
PEJIEBAHTHBIE TEME,

IIPOBOJMTH aHAJIOTHH.
OnepupoBaTh NOHATHEM
BEKTOP B IIPOCTPAHCTBE.
DopMyJIMPOBATH IIPABUIIO
napajuleJICNUIENa IIPYU CI0KEHUU
BEKTOPOB.

CxJ1aapIBaTh, BBIYUTATH
BEKTOPBI, YMHOKATh BEKTOD
Ha yncio. U3yyarb

OCHOBHBIE CBOMCTBA 3TUX
onepauuu.

JaBarhb onpeneneHue
MIPSIMOYTOJIBHOW CHCTEMBI
KOOPJMHAT B IPOCTPAHCTBE.
BrIpa3surb KOOPAMHATHI BEKTOpA
4yepe3 KOOPAMHATHI €70 KOHIIOB.
BbIBOAUTE, HCII0/1H30BATH
(popmy.ry miMHBI BEKTOpa U
PacCTOSTHUS MEXIY TOUKAMU.
BrIpaxkaTthb ckanspHoe
IIPOU3BEICHHE BEKTOPOB YEPE3
MX KOOPJMHATHI, BBIYUCIIATH
YroJ MEXIY ABYMsI BEKTOpaMHU,
nByMs npsiMbiMu. HaxoauTsb
YIOJI MEXKIY IPSIMOU U

https://resh.edu.ru/
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[ToBTOpenue, 06001IEHNE,
CHCTEMAaTH3allHs 3HAHUHI

IIOCKOCTBIO, YTOJI MEXIY ABYMS
IINIOCKOCTAMU aHAJIUTUYCCKUMU
MeTo/ilaMu. BbIBOAUTD,
HCII0JIB30BATh (hopMyry
paccTosiHUS OT TOUKH JI0
IJIOCKOCTH

Pemates npocreimme

3aJa4d Ha HaXO0XKJIECHUE
JUIMH U yTJIOB B
reOMETPUUYECKUX

¢durypax, IpuMeHATh
teopemy [Iudaropa,

TEOPEMBI CUHYCOB U
KOCHHYCOB.

HaxoauTs miomans
MHOTI'OYTI'OJIbHUKA, Kpyra.
Pacno3naBaTth nogo0HbIE
¢Gurypsl, HaX0AUTh
OTHOUIEHMS JUIMH U
IJIOIIAAEH.

Hcnoab30BaTh IIpH pelICHUN
CTEPEOMETPUUECKHX 33124
(aKThl ¥ METOJIbI TUTAHUMETPHH

https://resh.edu.ru/
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