MUHHCTEPCTBO ITPOCBEILIEHNS POCCUNCKOUN ®EJIEPALIUNA
MunucrepcTBo 00pa3oBanus 1 Hayku Hukeropoackoi o0mactu

praBHeHI/Ie 06p330BaHI/I${, MOJIO,I[C)I(HOI;'I IIOJIMTUKU M CIIOPTAa aIMUHHUCTPAIUN I[IunpHUHCKOTO

MYHHIMIIAJIBHOTO OKpyra

MynununansHoe 0011eo0pazoBaTesibHOE yupexaenue MeasiHckas cpeaHsis mKoja

[Tpunoxenue 1 k OOIT COOQO,
YTBEPKICHHOU

MIPUKA30M JIUPEKTOPA

ot 25.08.2023 Ne 60 o.x.

PABOYAS ITPOT'PAMMA
yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

st ooyuatrormxest 10-11 kinaccoB

c. MegsHa
2023 r.



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OO0pa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO M II03HABATEIBHOIO PA3BUTHUSA
JUYHOCTU 00YyYarOIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3YJbTATOB OOYyYEHHsS] T'€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTug oOydaronmxcsi, (GopMuUpoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHHUS
MAaTEMATUYECKOW HAyKOW SBJICHUWA M NPOLECCOB PEATBLHOTO0 MHpa, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYUHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
yYaIllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBAsiETCS OJAHMM M3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmmiero oOpa3oBaHHs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTIIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TyMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHE, (HOPMUPYEMOE TPH H3YYCHHH OO0yJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH IIETIOYKH JJOTHICCKUX YTBEPKICHUH
B XOJIE pelIeHUus] NeOMETPUYECKHX 3ajady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (DU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATENbHOCTH 4YesoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBaHus  JAeWcTBUTENbHOCTU.  OmepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM U TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amaya (opmupoBaHHS y O0OyYaromuXxcsi MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JEATEILHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOJIB30BAHUEM I'€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHA MJIs
OOy4JaronuXxcst CpeIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopaszoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEeMaTHYECKUE YMEHUS, CBS3aHHbBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEHICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:

e (opmMupoBaHue mNpEACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPbI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA;

e (opmMupoBaHuMe yMEHHs pacro3HaBaTh Ha YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIIeHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEJUIGKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (dopmupoBaHHe (GYyHKIIMOHATIBHOU I'PaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar sl PELICHHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a71a4, HHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMblX Ha YPOBHE
MHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYAIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  OIEPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOpPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHBIE cojepxaTenbHble JIUHUKA Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CPEHEro 00IIero ooOpa3oBaHusI.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENBLHO U MOCTYNATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYydaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpOoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpum orBoautcs 2 yaca B Henenro B 10 knacce u 1 gac B
Henemo B 11 kmacce, Bcero 3a 1Ba roga ooyduenust - 102 y4eOHbIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble W CKpelmuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIOJd MEXAY NPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTte. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa’p, KyO, napajiesenunea; NoCTPOeHUE CEYEHUH.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€OopeMa O MpsiMOu
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUIypsl Ha  IJIOCKOCTb.
[lepneHaUKYISAPHOCTh  TUIOCKOCTEH: MPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUBL;, PABUIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W MPaBUIIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUWIbHBIX MHOTOTPAHHUKAX.



Brruncnenre d71€eMEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U IOBEPXHOCTU NPABWIHHON MHUPAMUIBI,
TeopeMa O IUlomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBI.

[TomoGupie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HWINHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[umuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXxHOCTU. KOoHyC: OCHOBaHME U BepllIMHA, 00pa3yromas
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnonoxenue chepsl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
JI011aab Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMmOuHanuun Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00bEME
NPsIMOYTOJILHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
konyca. O0BEM mmapa u maomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMU
MOBEPXHOCTEHN, 00BbEMaMU MOJAOOHBIX TEN.

Ceuenus mwiMHApa (MapaUyiebHO M TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznoskeHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBWJI JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amauu B
KOOpJIMHATax. YToJ Mexay BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI TMPOrPAMMBI  y4EOHOTO TMIpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuorn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOU IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHUBOTO OyAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peneHnu, pacCy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(hOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 3J0pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHEM IICHHOCTH TPYAOTIOOWS;, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWHM BCEH >KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYSCKOW KYJIbTYPbI, MOHUMAHHUEM BIIUSHHUSI
COIMATbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’KAaIOIIeH Cpe/bl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKH, [MOHAMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeTOBEUYECKOW JMeATEIBbHOCTH, JTaloB €&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHJIW3AIMH; OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBJIATH TPOCKTHYI0 U HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIWBHUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHble pe3yJIbTaThl OCBOCHUS IMPOTPaMMBbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OCtCMBUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvle  Oelicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYHCarweeo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBuU:

e BBISBJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpECICHUS  TOHATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyyu, OCHOBAaHUS JUIsi OOOOIIEHUS W CPAaBHEHWSI, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIC;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (aKkTax, MAHHBIX, HAOMIOJACHUSX W YTBEPKIACHUSX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTHYeCKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Hauboyee MOAXOIANIMN ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HCKOMOE W  JaHHOe, (opmMupoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCcKOro
O0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

e CaMOCTOSITEIBLHO (POPMYJIHUPOBATH 00OOIIEHUSI U BBIBOJIBI MO Pe3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHMUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamueHvle  Oelicmgus,  0bOecneyusam

copMUpPOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUAOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYyJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh MOIYUYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOMCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3jIMyMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpOoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON PabOThI MPU PEIICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanonuvie  pezynamuenvie  Oeiicmeusl, obecneuusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHuUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  II03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelIeHUs MAaTEMATUYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATDH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS PE3yJIbTAaTOB ACATEIBHOCTH,
HaXOJHTh OMUOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPsIMAsi, TUIOCKOCTb.

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

OnepupoBaTh MOHATHSIMU: MTAPALICTLHOCTh M IEPIICHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBate B3aMHOE pPaCHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIJIBIA M HEBBITYKJIBIHI
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
NPSIMOYTOJIBHBIN NapaJijiesienune, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas ~ OCHOBAaHHS  JUIS
Kkiaccuukanuy  (BBIMYKIIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIIOHHBIE MPU3MBI, TTapajUIeICITUIIEbI).

OnepupoBaTh MOHATUSMHU: CEKYIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CIIE€JOB, BBITIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QITOPUTMaM, TIPUMCHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUNA MEXKITY IBYMSI
TOYKaMH, OT TOYKA JO TPSIMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIBAIOIIUMHUCS TTPSMBIMHU.

PemaTte 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QITOPUTMaM, TIPUMCHSS W3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHUE YIJIOB  MEXIy
CKPENIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TPSIMOA ¥ TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpuMEHEeHHeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh reomerpuyeckue (HaKTbl Ui PEUIEHHS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOIAraroiuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

IIpuBOIUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC W
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYYECHHBIE 3HAHMS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIMPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
WCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJITMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMy:I.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPaHHUK, BIHCAHHBIK B chepy H
ONMCaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4ucnsaTe COOTHOLIEHUST MEX]y MIIOIMIAISIMU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath um3ydaemple (UTYppl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpAIllCHHUS.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUUYECKUX BEJIUYHUH 0 00pa3liaM WUJIu allfOpUTMaM, MPUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTeHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTHE NpUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYyIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEaAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEIOBaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TIOHITHI M TEOpEM, anmapara aareOpsl; peniarhb
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTebHbIC
padoThI padoThbI
pecypcbl
1 BBenenune B crepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B MTPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepnieH UKy ISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

HaunmenoBanu
€ pa3esioB U

Ne

n/
TeM
n
MPOrpaMMblI

Tena BpameHnus

KoaudecTBO 4acoB

Bcer
0

12

KoHTpoabHbI
e padoThbI

IIpakTHYecku
e padoThbI

DJIEeKTPOHHbIE
(uudposrbie)
o0pa3oBaTebHbI
e pecypchl

OOBEMBI TEN
Bekrtops! n

KOOpJIUHATHI B
MIPOCTPAHCTBE

10

[ToBTOpEHME,
000011IeHHE,
cHCTEMAaTH3allH
s 3HAHUM

OBLLEE
KOJIMYECTBO
YACOB IO
[IPOTPAMME

34




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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