HEKOMMEPYECKOE YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXEHUE
«'MMHA3US «BO UM CBATBIX HAPCTBEHHBIX CTPACTOTEPIILIEB»

IMPUHATO YTBEPXIAIO
Ha nenarorudueckoM coere HUOY Hupextop HUOY «'umHa3ust
I'mmuasus «Bo ums CBATBIX «Bo M Cesteix [lapcTBeHHBIX
IMapcTBennbsix CTpacTOTEpIIIEBY CrpacroTepmnien
JleBnuna O.B.

nportokod Nel «30» aBrycta 2023 rona npuka3 Ne2-on ot «31» aBrycra2023 roga

PABOYASA TPOI'PAMMA

(ID4046894)

nPEAMET: TEOMETPUSL. BA3OBbI YPOBEHb
CPEJTHEE OBIIEE OBPA30BAHUE

10-11 KJIACC

Ha 2023-2027 rr.

Exarepunoypr, 2023 r.



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W ITIO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHHUS T€OMETPHH B HAMPABICHWU JIHYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACaTbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX IMPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX O00NAcTSIX AESITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI Y4E€OHOM M TPYIOBOM J1E€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH IO MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TI'eOMETPUUYECKMX 3HAHMU W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOIKEHUS 00pa30BaHUs
10 CIEIUAIBHOCTSM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEAHEHN IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obpa3om, oOydaroniygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crneuuPukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3ajad. I[IpuopuTeTHhIMM 3aJayaMd  OCBOCHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisiroTCS:

e (opmMupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIOMINX OMKMCHIBATH
Y M3y4aTh pa3HbIe SIBJICHUS OKPYKAIOIIET0 MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMupoBaHUE€ YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JOKa3aTeIbHbIE
paccyXJeHus B XOJE PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHbIX u TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcsi, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOAHOIO COACPIKAHU.

OcHoBHbBIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMsSI paboyell MporpaMMmbl, pacnpeneleéHHbIM [0 TrojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEAOBATENILHO U MOCTYIATEIBHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECH,
napajuielbHble W CKpelmBaromuecs mnpsMele. [lapamnenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIICHHBIMU CTOPOHAMH; yIrOJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MApPAJUICNIbHBIE W MEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOTO  yTJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUIypsl HAa  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKocTer. TeopeMa 0 TpEX MEepIEeHINKYIIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJNEMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaAMUJIa; NpaBUIIbHAs TPEYroJibHasi MUpPaMHUAA W TPABHIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU MPABUIBLHON MHUPAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[Hunuuapuyeckas MOBEPXHOCT, oOpa3yrormiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHIp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TeEJO
BpaIlEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6usie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mockoctu U B mpocTpaHcTBe. ClI0KEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMpaBUJ JCUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalSIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxaaHCKoro ooOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJIOTHUsAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1a4, pelIeHnH, pacCy X IEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
UHTEepecax 30pOBOro M 06e30MmacHoro oopasa >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); (bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0pa3oBaHUI0 U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYCCKOW KYJIBTYPbI, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPUPOIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIICH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW IPAaKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH MACSITeNbHOCTH, DITAaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHJIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATCIBCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA  OKPYHCAOUie20  Mupa;,  NpUMeHeHue  J102UYEeCKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpEICNCHUS]  TOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  TPU3HAK
KJaccu(uKanyu, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIUpoBaTH W  MPEOOPa30BHIBATH  CYKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YACTHBIC W OOIIWE,
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh cHoco0 pemnieHUs yuyeOHOM 3amadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyarpoBaTh BOMPOCH], (UKCHPYIOIUME MNPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJIICHHS, 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 BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

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

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopmaIu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelicmeus, 0Oecneuusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHA C CYXICHHUSAMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThI, paclpeAeaTh BUAbI paboT, 10roBapUBaThCs, 00CYKIATh MPOLIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbL;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIBb:

BJIaJICTh HABBIKAMM I[IO3HABATEJIIbHOW pediiekcuu Kak  OCO3HAHUS
COBEPILIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS DPE3YNIbTAaTOB IEATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TIJIOCKOCTEHN.

KnaccudpunmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh MOHATHSAMM: JIBYTPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIBIMI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN NapaJljIeNIeuIe]l, KyoO).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHHUS  JJiA
Kkiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CIIEOB.

CTpouTh ceyeHMs] MHOTOIPAaHHMKOB METOJOM  CJENOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBEpXy, COOKY, CHU3Y.

Permats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSST M3BECTHBIC AaHAJIUTHUYECKHE METOJbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUA MEXAY IABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Perats 3a1aun Ha HaXOXKIACHUE TEOMETPUUECCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boerancnsate 00bEMBI U IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMyua) € TpUMEHEHHeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararoiuX HECKOJIbKO [IAr0oB PEIICHMS, €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP NpOCTEHIIME NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIA C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPUYECKAs MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; ceprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosokeHue chepol U MI0CKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM TeN  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYyII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIlICHUS.

Bb4ucasTe COOTHOLIEHUSI MEXY IUIOIMAIASMHU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaembie (QUTYpHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IpeoOpa3oBbIBaTH HH(POpMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBHUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSACHAThH, KAKHMH CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMeEHSTH MpaBUIO NapasuieienuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIroJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

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

3ajaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIHUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemates mpoctedinme reoMeTpUYEeCKUE 3aJla4d HAa IPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha JI0KA3aTeJILCTBO MAaTEMATHUECKWX OTHOIIEHUN W
HaX0X/ICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUTMaM, MPUMEHSIs
W3BECTHBIE METObI ITPU PEIIEHUHN CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs mpocTedive OPOTPaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOANTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallUM W TPUMEHSTh HW3YYEHHBIE TIOHATHS B IIPOLIECCE IOMCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJIETUPOBATh pPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
HCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, alapara ajareOpbl; periaTh
MPAKTUYECKUE 33/1a4UH, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauuecTBO 4acoB

Ne HanmeHnoBaHMe pa3ie/ioB U TeM DJIeKTpOHHbIe (LM (POBHIe)
n/n NMPOrpamMMbI Bcero Kontpoanuie oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B crepeoMeTpuio 10
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHL[HIEyJI;IpHOCTb MPSIMBIX U 12
IJI0CKOCTEN
4 VYriael MEXAY NPAMBIMU U IJIOCKOCTSMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMS], pACCTOSIHUS U YTIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne ni/m KonTpoabHbie
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
Tena BpameHnus 12
OOBEMEBI TEN 5 1
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
[ToBTOpeHue, 06001mEeHNE, . |
cucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3






IHOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne i/

Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IPAMas,
IUIOCKOCTh, MPOCTpaHcTBo. [IpaBuna nzoOpaskeHus
Ha PUCYHKaX: U300pa>KeHUs TNIOCKOCTEHH,
napauieIbHBIX NPSAMBIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

Ilonstus: MepEeCCKaromuecs 1mI0OCKOCTH,
MNepeCeKaromuecs 1nmpamMad U IJI10CKOCTb

KoauuecTBO 4acoB

Bcero

KonTposbHbie padoThl

IlonsTus: NnepeceKarommecs 1mI0CKOCTHU,
NnepeceKkarommecsa npsamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTOI'paHHUKaMH, U300paKeHHe
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexax

HauanbHble cBeieHus 0 Ky0e v mupaMuie, ux
pa3BEpTKU U Moaenu. CedeHns MHOTOIPaHHUKOB

HavanpHbie cBeleHHs 0 KyOe ¥ MUpaMHJIE, UX
pa3BEéPTKHU U Mozenu. CedeHnss MHOTOTPaHHUKOB

[TonsiTrie 06 akCMOMATHYECKOM MOCTPOSHUU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

[Tonarue 06 akcHOMAaTHYECKOM ITOCTPOSCHUH
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

[TonaTne 06 akCHOMAaTHYECKOM ITOCTPOCHUH




CTEPCOMETPHHN: aKCUOMBI CTCPEOMECTPHUU U
CIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX
B3aumHoe pacnonoxeHue nNpsMbIX B IPOCTPAHCTBE:

11 nepeceKaroIuecs, napauieiabHble U
CKpPELMBAIOIIUECs MPsIMble
[TapaninenbHOCTb NPSAMBIX U MJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapauleNbHbIE MIPSIMbIE B
IPOCTPAHCTBE; NapAJUIETbHOCTD TPEX MPAMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpanctse: [lapamienbHoCTh npsMoii 1
IJIOCKOCTH

14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU

15 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB IIOCKOCTEN: MTapajlIeIbHbIE
IJIOCKOCTH

18 CBolicTBa napajuieabHbIX IIOCKOCTEN

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYpHI Ha
IUIOCKOCTH: TETPadAp, KyO, mapasiesenure,

20 ITocTpoeHne ceuenuit

21 ITocTpoenue ceuennii
Kontponbnas padora mo teme "[Ipsmvbie u

22 IJIOCKOCTH B TIpocTpaHcTBe. [lapannenbHoCTh
MPSAMBIX U IITOCKOCTEM"

23 [IeprieHIUKYIAPHOCTD NPSAMOU U IIJIOCKOCTH:




NEePIEeHIUKYIIAPHBIC IPSIMbIE B IPOCTPAHCTBE

[Ipsimpie mapajuiesbHbIE U NEPIEHUKYIISPHBIE K

24
MJIOCKOCTH

)5 [Ipsimble napasuienbHble U NEPIEHIUKYIISIPHBIE K
IJIOCKOCTH

%6 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
MJIOCKOCTH

7 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
MJIOCKOCTH

28 Teopema o npsMoi NepreHANKYISIPHON IIIOCKOCTH

29 TeopeMa o0 IpsIMOii EPIIEHANKYISIPHON IITIOCKOCTH

30 Teopema o npsMoi NepreHANKYISIPHON IIIOCKOCTH
[TeprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT

31 TOYKH JI0 TFIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110
IJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE OT

32 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110
IJIOCKOCTH
[lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE OT

33 TOYKH JI0 ITJIOCKOCTH, PACCTOSHUE OT MPSIMOM J10
MJIOCKOCTH
[leprieHIUKYNISIp M HAKIOHHBIE: PACCTOSTHUE OT

34 TOYKH JI0 TNIOCKOCTH, PACCTOSHUE OT MPSIMOM 110
MJIOCKOCTH

35 VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY MPSIMON U
IJIOCKOCTBIO

36 JIByrpaHHbIN yToJj, JMHEHHBIA YTOJ ABYTPAHHOTO

yria




JIByrpaHHbIi yroJ, JUHEHHBIA YTOJl JIBYTPAaHHOIO

37
yria

18 [TepnieHANKYIAPHOCTD MIOCKOCTEN: PU3HAK
HEePHEHINKYIAPHOCTH JABYX IIIOCKOCTEN

39 [IeprieHAUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK
NEPIEHIUKYJIPHOCTU ABYX IIOCKOCTEN

40 [TepnieHAMKYIAPHOCTD MIOCKOCTEMN: PU3HAK
NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEN

41 Teopema o Tp€x nepneHANKYIISIpax

42 Teopema 0 TpEX nMEepHEHAUKYIISIPAX

43 Teopema o Tp€x nepneHANKYIISIpax
KonTtponbsHas pabora mo Temam

44 "IleprnieHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEN" U
"Vl MeXAY IPSIMBIMU U IJIOCKOCTSMU"
IToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTBI

45 MHOTOTPaHHHKA, BHIITYKJIBIE U HEBBITYKIIbIE
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOIpPaHHUKA
[Tpusma: n-yrospHas npu3Ma; TpaHd 1 OCHOBAHHUS

46 NPU3MBI; TIpsIMast U HAKJIOHHAs! IPU3MBbI; OOKOBas U
MI0JIHASl IOBEPXHOCTD MPU3MBI

47 [Tapannenenunen, NpsAMOYTOIbHBIN
napaJuleJIenuIe] U €ro CBOWCTBa
[Tupamuna: n-yroyipHas nupamuia, rpaHu u

43 OCHOBaHUE MUpPaMUIbl; OOKOBAsI U MOJIHAS
MOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U yCeUEHHAs
nupamusa

49 [TpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE

MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS [TPU3Ma




W IIpaBUJIbHAA IUpaMuaa, IpaBUIbHAA TPEYroJibHasd

nyMpamMuia U NpaBWIbHBIA TETPadip; KyO

HpC,I[CTaBJICHI/IC O IIpaBUJIbHBIX MHOI'OI'PAaHHUKAX:

>0 OKTa3p, 10JIeKadIp U UKOCAP. !
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHS
51 OTHOCHUTEIJIBHO TOYKH, MPSIMOH, TIIOCKOCTH. 1
DJeMeHTHl CHMMETPUH B IIUPaAMHJIAX,
napaesenunenax, NpaBUIbHbIX MHOTOTPAaHHUKAX
59 Brrarcnenue 3eMEHTOB MHOTOTPAaHHHUKOB: p&0pa, 1
JIarOHAJH, YTIIbI
[Tnomanbs 60KOBOM MOBEPXHOCTH U MOJHOM
53 IOBEPXHOCTHU MPSMON IPU3MBI, IUIOIIAb |
OCHOBaHHH, TeopeMa 0 OOKOBOI MMOBEPXHOCTH
IPSAMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTU U MOBEPXHOCTH
54 NpaBUIBHON MUpaMuUbl, TEOpEMa O MO TU 1
OOKOBOI TOBEPXHOCTH YCEUEHHON MUPaMU/IbI
55 KonTposabHas pabora no Teme "MHororpanHHuku" 1
56 [TonsTue 06 00BEME 1
57 O06BEM nupamMuIb! 1
58 O06bEM upaMuIbl 1
59 O06BEM nupamMuIb! 1
60 O06bEM upamMu/Ibl 1
61 O0BEM TTPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbnas padota mo teme "OObEMBI 1




MHOTOTPaHHUKOB"

[ToBTOpEeHUe, 0600IIEHNE CHCTeMAaTH3alNs 3HAHUH.

65 [TocTpoeHue ceueHnii B MHOTOIpaHHUKE 1
[ToBTOpEeHUEe, 0600IIEHNE CHCTeMAaTH3alNs 3HAHUH.

66 Brluncnenue paccTossHAN: MEXy IBYMs TOYKAMU, 1
OT TOYKH JI0 NIPSAMOM, OT TOUKH JI0 IJIOCKOCTH,
MEX1y CKPELUBAIOLIUMUCS IPSIMbIMU

67 Hroroas xonTpoapHas pabora 1
[ToBTOpeHue, 06001IeHNE cUcTeMaTU3allks 3HAHUH.

68 Boruncnenue yrioB: MexXay CKpeuMBalOIIMHUCS |
IPSIMBIMHU, MKy IPSIMON U TUIOCKOCTHIO,
JIBYTPaHHBIX YTIIOB, YTJIOB MEXKIY MJIOCKOCTIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, AuaMeTp; mIomaab
MOBEPXHOCTHU Cephl

KoauuecTBO 4acoB

Bcero

KonTposbHbie padoThl

B3anmMHuoe pacronoxxenue cepsl U TIOCKOCTH;
KacaTeJbHast INIOCKOCTh K cdepe; miomanb chepsl
N3o0paxxkeHue cdepsl, mapa Ha IIIOCKOCTH.
CeueHnus mapa

Hunuaapudeckast HOBEPXHOCTh, 00pa3yromye
IMJTMHPUYECKON TIOBEPXHOCTH, OCh
LWJTHHPUYECKON TTOBEPXHOCTH

Hunusgap: ocHOBaHMS B OOKOBas IOBEPXHOCTb,
00pa3yromas 1 OCh; TJI0MIAs OOKOBOU U MOJTHOM
MMOBEPXHOCTH

N300pakeHne uIMHApa Ha MIIOCKOCTH. Pa3BépTka
munHIpa. CeueHus MUIMHAPA (TIIOCKOCTHIO,
NapaJuIeIbHON WIN NEPIEHANKYISIPHON OCU
ATUHIPA)

Konnueckast moBepxHOCTh, 00pa3yroriye
KOHHYECKOW MTOBEPXHOCTH, OCh M BEPILINHA
KOHHYECKOW MTOBEPXHOCTH

KOHy'CI OCHOBAHHUC U BCPIINHA, 06pa3y}oma;[ " OChb,
miomanb OOKOBOM U MOJHOM IMMOBCPXHOCTU

VYceu€HHbIi KOHYC: 00pa3yIOIINe U BHICOTA;
OCHOBaHUs U OOKOBasi IOBEPXHOCTh

10

N300pakenne KoHyca Ha MIOCKOCTH. Pa3BépTKa




11

KoHyca. CeueHHs KOHYca (IUIOCKOCTBIO,
napajyieIbHOW OCHOBAHHUIO, U IIJIOCKOCTBIO,
IIPOXOJAIIEH Yepe3 BEPLINHY)

KOM6I/IH3HI/I${ TEJI BpallilCHUS 1 MHOT'OT'PaHHHUKOB

MHororpaHH¥uK, ONMCaHHBINA 0KoJI0 chepsr; chepa,

12 BIIMCAHHAs! B MHOTOT'PAHHUK WJIH B TEJIO BPAIICHUS

13 IToustre 00 00béMe. OCHOBHEIE CBOIICTBA 00BEMOB
Tel

14 O0béM nMIMHIpa, KOHyCa

15 O0BEM 1mIapa U TIomaIh Chephl
[TonoGHbIe Tena B mpocTpancTBe. COOTHOIICHHS

16 MEXy IUTOIIASIMU IIOBEPXHOCTEH, 00bEMaMu
MOOOOHBIX TEN

17 KonTposnsHas pabora o Temam "Tena BpaiieHus" u
"O0bembI Ten"

18 BekTop Ha MII0CKOCTH U B MPOCTPAHCTBE

19 CroxeHue ¥ BBIUUTaHUE BEKTOPOB

20 YMHOKEHNE BEKTOPA HA YUCIIO

)1 Pa3znoxxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio napamnenenumnena

) Pemenue 3amad, CBA3aHHBIX ¢ TPUMEHEHUEM
IIpaBUJI IEUCTBUI C BEKTOPaAMH
[IpsimoyronbpHas cucteMa KOOpAUHAT B

23 npoctpancTee. Koopannars! BekTopa. [Ipocreiimmue
3a/1ayu B KOOPJMHATAX

24 VYron mexay Bekropamu. CKaJIpHOE MPOU3BEACHUE

BEKTOPOB




Brruncnenue yrioB Mexy NPSIMbIMU U

25 1
IUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METO ITPU PELLICHUH |
reOMEeTPUUECKUX 3a1a4

7 KonTtponsHas padora no teme "BekTops! u 1
KOOpJMHATHI B IPOCTpaHCTBE"
[ToBTOpenue, 00o0IIEHNE U CUCTEMAaTH3aLHs

28 3HaHuil. OCHOBHBIE (QUTYPHI, (DAKTHI, TEOPEMBI 1
Kypca IUIaHUMETPUU
[ToBTOpenue, 00o0IIEHNE U CUCTEMaTH3aLHs

29 3HaHuii. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI 1
Kypca IJIaHUMETPUN
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

30 3HaHUU. 3a/1a4¥ TUIAHUMETPUU U METOMbI UX 1
peleHus
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS

31 3HaHMN. 3a/1a4M IJIAHUMETPUU U METO/BI UX 1
pelieHus
[ToBTOpeHue, 0000IIeHNE U CUCTEMATH3AIHS

32 3HaHUU. OCHOBHBIE PUTYPBHI, (PAKTHI, TEOPEMBI 1
Kypca CTepeoMEeTpun

33 Wrorosast KoHTpoJbHAS paboTa 1

34 [ToBTOpEHME, 0000IIEHNE U CUCTEMATHU3AIIH |
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHHE
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» Maremarnka: ainredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsia JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, AkunoHepHoe oo6mectBo «M3narensctBo «IIpocsemienne

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 416534327891003442290759540767602278017667815863
Bnapgeney NesuwHa Okcada BnagumuposHa

OeicTevTened C 29.08.2023 no 28.08.2024



http://www.tcpdf.org

		2024-04-08T16:39:27+0500




