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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 TpPEOOBaHWW, TMPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBLHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEIMETHBIX PE3YJIBTATOB OOYYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEAITBHOIO0 M HWIACAIBHOTO, XAPAKTEPE OTPAKECHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MbIIIJICHHUsS, HEOOXOAMMBIX [UJIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCHMIUIMH €CTECTBEHHO-HAYYHON HANpaBJICeHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPHU PEHIEHUM 33Ja4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHaJbHOrO ObITHA, (opMma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXHBIX Ka4yeCTB, MOATOMY aKTyaJlbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpamMMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
CreU(PUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIICIIIHOTO MPOI0JDKEHUS 00pa3oBaHuUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEAHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOTO 001Iero oopa3zoBanus. Takum oOpa3zoM, oOydaromyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIFOTCA:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHHS OKPYKAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs 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 ONEPUPOBATH OCHOBHBIMH TOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJEPKAaHHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
FEOMETPUU: YMEHHE pPAcClo3HaBaTh IPOSBICHUS T'E€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYWUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM OpraHHU30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jady HA  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpunm» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYUIECTBIISUIOCH MOCEA0BATENBLHO U MOCTYNATENBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

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



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapamienbHOCTs NPSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MapauleibHblE W NEPHEHAUKYJSPHbIE K TIJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JIO INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAaHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia;, MNpaBUIbHAs TPEYroJibHasE NHUpaMUAa W TPaBUIIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHUAax, HNapaiesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbluucienue 31€MEHTOB MHOIOTPAaHHUKOB: pPEOpa, JHMaroHalH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH W TOBEPXHOCTH NPABWIBHOM MNUpaMUBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas MTOBEPXHOCTb, oOpazyronue HAJIAHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXxHOCTU. KOHyC: OCHOBaHME U BEpIIMHA, 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 pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

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

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

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



KOoOpanHAT B mpoctpaHcTBe. KoopamHatel Bektopa. lIpocreimue 3amaum B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI TMPOrPAMMBI  Y4EOHOTO TMIpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha pPOCCHUHCKOro OOIIeCTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUNU HAYKU U JACSTEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

duznveckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATANA U
OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3rYecKoro



COBEPIIICHCTBOBAHUS, npu 3aHATHUSIX CIIOPTUBHO-03I0POBUTEITHHOM
NEeSATEeTLHOCTHIO.

TpynoBoe BocninTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  MpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOP
Oynymeid mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHYeCcKOMY OOpa30BaHHIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K AaKTHBHOMY
YUYaCTHIO B PEIICHUH MPAKTHUECKUX 3aa4 MAaTEMAaTUYECKON HAIIPaBICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HAaHWEM TJ00aJbHOTO XapakTepa HSKOJOTHMYECKUX MpoOJeMm;
OpHEHTaneld Ha TMPUMEHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pelIeHUs 3aaad B
00JaCTH  OKpY’)KAIOMIeH cpepl, IUTAHUPOBAHUS IIOCTYIIKOB H OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTUS ¥ 3HAYUMOCTH JUIS Pa3BUTHS [UBUIN3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOW KakK CpEICTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTtuka XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAITbHBIMHU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 0OeCneuuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaOwWUxcs (0ceoeHue
Memo008  NO3HAHUSL — OKpYXHCaAowe2o0  Mupa,  HpUMEHeHUue  JI02UYeCKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX

OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICTICHUs] ~ TOHSATUMN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK



KJIacCU(pUKALUK, OCHOBAHMS A1 OOOOIICHHS M CPaBHEHHS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npeiaratb ~ KpUTEpUM  JUISL  BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPECUNH;

JIeJaTh BBIBOABI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPHl M KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIoco0 penieHus yuyeOHOMl 3ajaud (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

UCITIOJI30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKU MHCTPYMEHT IMO3HAHMUS,
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTO
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000LICHU;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbBIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c undopmanueii:

BBISABJIATE JePUIUTHI MHPOpMAIIMK, JaHHBIX, HECOOXOAUMBIX JJII OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a/1a4K;

BBIOMpAaTh  WHGOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUOB B (POPM MIPENCTABIICHNUS,



2)

CTPYKTYpUPOBaTh MHGOPMALIMIO, IPEICTABIATH €€ B pa3IUYHbIX (hopMax,
WLUTIOCTPUPOBATH TpaduiecKi;
OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1) CaMOCTOSITEIIEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, 0becneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
Oo0menue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIEJSIMU OOIIEHHUS; ICHO, TOUHO, FPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHMCbMEHHBIX TEKCTax, JaBaTh IMOSCHEHHUS 110
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJY4YEHHBIN pPE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uM, BbICKAa3bIBaTh UJIEH, HAlICJICHHbIE Ha TIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pas3jinyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  TPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh ¥ HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
VHAMBHUIyaJIbHON pabOThI IPU pELICHUH YUeOHbIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOH JESTeNbHOCTH, IJIAHUPOBAaTh OPraHU3alUI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNNOBBIX (hopmax padboThl (00CYkIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W HWHBIE); BBINOJIHATH CBOIO YacThb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMM 4YJI€HAMH KOMaHJbI;
OILICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUsI 3a]1a4i, BHIOUPATh CIIOCOO peleHUsI
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:



e BIIQJIETh HABBIKAMHU TI03HABATEILHONW pedieKkcMu Kak OCO3HAHHS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CcHoco0aMH  CaMOIPOBEPKH, CAMOKOHTPOJISI TIpolecca U
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

e TMpPEABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHSIM, OOBICHITH
NPUYUHBI JTOCTUKEHUS WIM HEIOCTHXKCHHS PEe3yJIbTaTOB JIEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBath NOHATUAMU: TOUKA, IPSIMAasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 33]1aY.

OmneprpoBaTh MOHATUAMU: MAPAIIETBHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBath B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
peOpo BYrpaHHOTO yTrja; JIMHEWHBIH yrojl ABYTPAaHHOIO yria; TpajycHas Mmepa
JIBYTPaHHOI'O yTJIa.

OneprpoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKJIBIH
MHOTOIPaHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (NUpaMHla; TMPU3MA,
MPSIMOYTOJIBHBIN TapalIeNienune, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNeabl).

OnepupoBaTh MOHATUSMHU: CEKYILAs JIOCKOCTh, CEUEHNE MHOTOI'DAHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIEJOB, BBIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3a1aun Ha HaxOXKIAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
aIrOpUTMaM, TPUMEHSS M3BECTHBIE aHAJIUTHUYECKWE METOJbl TPHU PELICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUUA MEXKY JABYMSI



TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPENIMBAIOIIUMHUCS TIPSMBIMHU.

PemaTte 3a1aun Ha HAXOXACHUE TEOMETPUICCKUAX BEJIMYUH MO 00pasmam Uiu
QITOPUTMaM, TPUMCHSS HW3BCCTHBIC aHAJTUTHYCCKUE METOABI IPU PCIICHHH
CTaHJAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXKIY
CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beraucisate 00bEMBI U TUIOMAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
ngpamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS MEXKIY
TUIOMIAASIMHU TTOBEPXHOCTEH, 00hEMaMU TI0IO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TMPOCTPAHCTBE;, IICHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBBIBaTh M HHTEPIPETHPOBATH HHOpMAIMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MpeJCTAaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumeHaTh TeoMeTpudeckue (akThl IS PEIICHHUS CTEPEOMETPUUSCKHUX
3a/1a4, MPEATOIararouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHsAT,  MpoOCTEHIIMEe MpPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoaMTh TpUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTECH B TMPUPOAE U
JKW3HH, PAaCIIO3HABATh MIPOSBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMOJTyYCHHBIC 3HAHMS Ha MPAKTHUKE: aHAJIU3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B TMPOIECCE ITOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHONH TIPOOIEMBI, MOJEIUPOBATH peaIbHbIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICIO0BaTh IOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM I'eOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBI3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITUYHH.

11 KJIACC

OnepupoBaTh TOHATHAMHU: MHJIMHIPHYECKAs IMOBEPXHOCTh, OOpPa3yOIIHEC
WIMHAPUYECKON  TIOBEPXHOCTH;  IIWJIMHIAP;,  KOHWUYECKas  IMOBEPXHOCTD,
oOpa3yrolrue KOHNIECKON TOBEPXHOCTH, KOHYC; c(hepruueckasi mOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI TTOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacroyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIIapOBOM CIIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.



Bbruncnsate 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH Ted  BpallleHHUs,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WIH TEJO
BpAILLCHHUS.

Bb4ucasTe COOTHOLICHUS] MEXIY TUIOMIAASMHU MOBEPXHOCTEH M 00BEMaMH
10TOOHBIX TEJI.

N300paxaTh u3yyaeMmble (UIypbl OT PYKH U C IMPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPHpPETUPOBATH U MPeoOpa3oBBIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JIEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSTh, KAKUMH CBOMCTBAMHU OHU 00JIaJJaIO0T.

[IprMeHATH IpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXAY
BEKTOPaMHU, CKaJIsIpHOE IPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIACHUE, PpACKIA[bIBaTh BEKTOpP 1O JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh TeomeTpuueckue (HakTbl i PEUICHHUsS CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocremme reoMeTpuyecKUe 3a1add Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha J0Ka3aTeIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HAX0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WK alropuT™MaM, MPUMEHsIS
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedle IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINUTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.



[IpuMEHATh MOMYYEHHBIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE IOHATUS B NPOLECCE IOUCKA PEIICHUA
MaTeMaTU4eCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATHHBIC
CUTyallud Ha $A3bIKE TEOMETPUM, MCCIEA0BATH IIOCTPOCHHBIE MOJEIH C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
MPAKTUYECKUE 3a]1a4d, CBA3aHHBIC C HAX0XKAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3esioB U TeM IPOrpaMMBbl KoHTpoJbHbIe
n/n Bcero o0pa3oBaTe/bHbIE
padoThI
pecypchbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHIUKyYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN 12
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KouTpoabHubie (tngponbic)
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl

1 Temna BpameHus 12
2 OOBEMBI TET 5 1
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allUsl 3SHAHUN 7 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, TIPSIMasl,
IUIOCKOCTB, pocTpaHcTBO. [IpaBuna uzoOpaxeHus
Ha PUCYHKaX: N300pakeHHsI INIOCKOCTEH,
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI
oTpe3Ka

[onsartus: nepecekaromuecs MIOCKOCTH,
HepeceKaroIuecs npsimMast ¥ INI0CKOCTh

[TonsTHS: nEepecekarolecs MI0CKOCTH,
NIEPECEKAIOIINECS PsIMasi U IJIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
MHOTOTPaHHUKOB HAa PUCYHKaX, Ha IPOEKIIMOHHBIX
4epTeKax

HavanbHble cBeieHus 0 Kyoe U nupamujie, ux
pa3BépTku U Mojenu. CeuyeHns MHOTOIPaHHUKOB
HauanbHble cBefieHHs 0 KyOe U mUpaMue, ux
pa3BEpTKU U Moaenn. CedeHns MHOTOIPaHHUKOB
[Tonatue 06 akcHOMAaTHYECKOM ITOCTPOSHUH
CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX

[TonsiTre 06 akcMOMaTHYECKOM MOCTPOESHUU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

[TonsiTre 06 akcHOMATHYECKOM MOCTPOSHUU




CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CJIICACTBHUA U3 HUX

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

10 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJICZICTBUS U3 HUX
B3anMHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE:

11 nepeceKaroluecs, napauienbHble U
CKPEIIMBAIOIINECS MPSMbIE
[TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX MPSAMBIX
[TapannenbHOCTh IPSAMBIX M IJIOCKOCTEH B

13 npoctpaHctse: [lapaniensHoCTh NpsMOH U
IJIOCKOCTH

14 VYTl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE

16 Yron MexIy NpsSMbIMU B TIPOCTPAHCTBE

17 [TapannensHOCTh MIIOCKOCTEN: MapaelbHble
IJIOCKOCTH

18 CBolicTBa napajuiebHbIX MIIOCKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI Ha
IJIOCKOCTH: TETpa’ip, KyO, mapaisiesenumnes

20 [TocTpoenue ceuenmii

21 [TocTpoenue ceuenunit
KonTtponbHas padora no teme "[Ipsimble u

22 IUIOCKOCTH B npocTpaHcTBe. [lapaniensHocTs
IPSIMBIX U IJIOCKOCTEN"

23 [TepneHAUKYISIPHOCTD TIPSIMOM M TUIOCKOCTH:




NEPIEHAUKYJIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE

[Tpsimble mapanieabHble U NePIEeHANKYISIPHbIE K

24
IIJIOCKOCTH

o5 [Tpsimble napamieabHble U NEPIEHAUKYIISPHBIE K
IUIOCKOCTH

26 [Ipu3Hak neprnesauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IIJIOCKOCTH

28 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH

29 Teopema o TpsMOIi IEPIICHANKYIISIPHOH IJIOCKOCTH

30 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH
[lepneniuKynsip ¥ HaKJIOHHBIE: PACCTOSHUE OT

31 TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 710
IIJIOCKOCTH
[TeprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOH 70
IIJIOCKOCTH
[leprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT MPSIMOU 110
IJIOCKOCTH
[lepnieHIMKYIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110
IJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY MPSMON U
IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO

yria




JByrpaHHbIi yroJ, JUHEWHBIA YTOJl JIBYTPAHHOIO

37
yria

38 [IepnieHAUKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IIOCKOCTEN

39 [TepnieHIUKYIAPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEH

40 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEH

41 Teopema 0 TpEX nMepHneHAUKYIIPax

42 Teopema o Tpéx meprneHANKYIIpax

43 Teopema o TpEX mepreHANKYIIpax
KonrponbHas pabora no remam

44 "IlepnieHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN" U
"Vl MeXAY IPSAMBIMU U INIOCKOCTAMHU"
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI

45 MHOT'OTPaHHMKA, BBIITYKJIBIE U HEBBIITYKJIbIE
MHOTOTPaHHMKH; Pa3BEPTKAa MHOTOIPAaHHUKA
[Ipu3ma: N-yronbHas npu3Ma; rpaHud ¥ OCHOBaHUS

46 MPU3MBL; IIpsIMasi U HAKJIOHHAs! PU3Mbl; OOKOBasi U
MOJIHAS! TOBEPXHOCTh MPU3MBbI

47 [Tapamenenunen, IpsMOYIrOJIbHBIN
napasuiesienunes U ero cBoicTBa
[Mupamuna: N-yronbHasi nMpaMuaa, TpaHu v

48 OCHOBaHME IHPaMHJIbl; OOKOBas U MOJIHAS
MIOBEPXHOCTh MUPAMHU/IBL; IPAaBUIIbHAS U yCEUEHHAS
nupamMua

49 [IpaBuibHBIE MHOTOIPAHHUKH: TIOHSATHE

MMPpaBUJIbBHOTIO MHOT'OI'paHHHKA,; IIpaBUJIbHAA IIPpU3Ma




Y IIpaBUJIbHAs TUpaAMUIA; TPaBUIIbHAS TPEYTroJdbHas
NUpaMujia ¥ MpaBUIbHBIN TeTpadap; KyO

HpeI[CTaBJIeHI/Ie O IpaBUJIbHBIX MHOI'OI'PAaHHUKAX:

S0 OKTasIp, 10JIEKadIp U UKOCAIP. 1
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPUS
51 OTHOCHUTEJIBHO TOYKH, MPSIMOH, IMJIOCKOCTH. 1
OeMeHThl CUMMETPUHU B MUpaMUJax,
napaieNienuneax, MPaBMIbHBIX MHOTOTPAaHHUKAX
59 Beoruucnenue 31eMeHTOB MHOTOIPAaHHHUKOB: pEOpa, 1
JIMaroHaHu, yIibl
[Tnomans 6OKOBOI MOBEPXHOCTH U TTOJHOM
53 MOBEPXHOCTH MPSMON IPU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH
IIPSAMOM TIPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH M IIOBEPXHOCTH
54 MPaBWIBHON MUPaAMHUJIbI, TEOPEMA O TUIOLAIN 1
OOKOBOI TOBEPXHOCTH YCCUEHHOHN MUPaAMHUIBI
55 KonrtponsHas padora o Teme "MHOrorpaHHUKHN" 1
56 [onsarue 06 0O6BEMeE 1
S7 O06bEM upamMu/Ibl 1
58 O0BEM TUpaMHUTBI 1
59 O0BEM mupamMu B! 1
60 O0BEM TUpaMHUTBI 1
61 OOBEM TTPU3MBI 1
62 O0BEM npU3MBbI 1
63 O0BEM IpU3MBI 1
64 KonTtponsHas padora no Teme "O0bEMBI 1




MHOTOTPaHHUKOB"

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AINS 3HAHHUN.

65 [TocTpoeHue ceueHnii B MHOTOTPaHHUKE 1
[ToBTOpeHue, 0000IIeHNE CUCTEMATH3AINS 3HAHUH.

66 BbruucnieHue paccToSIHUN: MEKIY IBYMsI TOUKAMHU, 1
OT TOYKH JI0 MIPSIMOM, OT TOYKH JIO TNIOCKOCTH,
MEXy CKPEUTHBAKIIUMUCS MPSIMBIMH

67 HroroBast KoHTpoIbHAs paboTa 1
[ToBTOpenue, 0600IIeHNE CUCTEMATHU3ALUS 3HAHHA.

68 Berancienue yriaoB: MEXy CKPEIIUBAIOIIMMUCS 1
PSMBIMH, MEKIY MPSIMOU U TTIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YIJIOB MEXIY IJIOCKOCTSMHU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

Coepa u map: HeHTp, paanyc, JUaMeTp; II0maab
MIOBEPXHOCTHU Cephl

B3anmnoe pacnosnoxenue cepsl U MIOCKOCTH;
KacaTtesibHast INIOCKOCTh K cdepe; romans chepsl

N300paxenue cdepsl, mapa Ha IIOCKOCTH.
Ceuenus mapa

I_[I/IJ'II/IHI[pI/I‘leCKaH IOBCPXHOCTD, 06pa3yx01u1zle
HHHHHIIpH‘ICCKOﬁ MMOBEPXHOCTHU, OCb
HHHHHIIpH‘ICCKOﬁ IMOBEPXHOCTHU

[unuHaap: ocHOBaHUS U OOKOBasi TOBEPXHOCTb,
o0pa3yroias U 0ch; IIIOMaas OOKOBOU U MOTHOM
ITOBEPXHOCTHU

M3obpaxenue muinHapa Ha TUIOCKOCTU. Pa3BépTra
munHapa. CeueHus MUIMHAPA (TNTOCKOCTHIO,
NapajuIeIbHON WU NEPIIEHIUKYISIPHON OCU
HUAJTUHIPA)

Konnueckast moBepxHOCTh, 00pa3yromnme
KOHUYECKOW MTOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU TOBEPXHOCTHU

Konyc: ocHOBaHue 1 BeplIMHA, 00pa3yromas 1 oCh;
ionIaib G0KOBOM M MOJTHON MOBEPXHOCTH
VYceu€HHbI KOHYC: 00pa3yIoNMe U BHICOTA;
OCHOBaHHUA U OOKOBast MOBEPXHOCTh

10

N3o0pakeHne KOHyca Ha MIIOCKOCTH. Pa3BépTka




KoHyca. CeueHust KOHyca (IJIOCKOCTBIO,
napauIeIbHOW OCHOBAHHMIO, M TUIOCKOCTHIO,
HPOXOISIIEH Yepe3 BEpIINHY)

11 KoM0Ounanus ten BpauieHus: 1 MHOTOIpaHHUKOB

12 MHororpaHHuUK, ONMCaHHBIN 0K0JI0 cdepsl; chepa,
BIIMCAHHAsl B MHOT'OI'PaHHUK WJIM B TEJIO BpaILlCHUS

13 [onsarue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB
Tel

14 O06bEM IuIMHApa, KOHYCa

15 O0béM 1mapa U mIomaab cepol
[TonoGubIe Tena B mpocTpancTBe. COOTHOIICHUS

16 MEXy IUTOIASIMU [IOBEPXHOCTEHN, 00bEMaMU
MOTIOOHBIX TEI

17 KonrtponsHas padorta o remam "Tena Bpamienus" u
"O6bems! Ten"

18 BexTop Ha MII0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTaHUE BEKTOPOB

20 YMHOKEHNE BEKTOpa Ha YNCIIO0

21 Paznoxxenue BekTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuiio mapamnenenunena

99 Pemenue 3anau, cBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPaAMHU
[IpstmoyronbHas cucTeMa KOOpAWHAT B

23 npoctpanctse. Koopaunatel BexTopa. [Ipocreiimme
3aJa4u B KOOpAUHATaX

24 VYron mexay Bekropamu. CKalasipHOE TPOU3BEACHUE

BEKTOPOB




Brluncnenue yrios Mexy NpsIMbIMUA U

25 1
IUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELLIEHUN 1
reOMETPUYUECKUX 3324

97 KoHnTtposbHas padota mo teme "BekTopsr u 1
KOOPJMHATHI B MpOCTpaHcTBE"
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

28 3HaHuii. OCHOBHBIE QUTYPBI, PAKThI, TEOPEMBI 1
Kypca IUIaHUMETPUHU
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

29 3HaHuil. OCHOBHBIE (QUTYPHI, (PaKThI, TEOPEMBI 1
Kypca IJITaHUMETPUN
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIus

30 3HaHWH. 3a/1a4M TUTAHUMETPHH U METOJIBI UX 1
pemeHus
[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aIHS

31 3HaHUU. 3a]1a4M TUIAHUMETPUU U METOBI UX 1
peLeHus
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS

32 3HaHui. OCHOBHBIE (DUTYPBI, (DAKThI, TEOPEMBI 1
Kypca CTepeoMeTpHH

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 1
3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u
npyrue, AkunonepHoe obiectBo «M3natenbctBo «IIpocBenienne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1) VueOHHK 17151 00111e00pa30BaTEIbHBIX YUPEKICHUH: 0a30BBIH U
yrayOneHHblil ypoBHu. ['eometpus. 10-11 xnaccel. ABtopst: JI.C.

AranacsH, B.®. Byty3os, C.b. Kagomues u ap. Mocksa. [Ipocsemienne. 2021
2) Pabouas tetpaap 10 knacc. FO. A. I'naskos, U. U. FOquHa, B.®. ByTy308B.
Mockaa. [Tpocsemienue. 2022

3) Nuenckas M. A. I'eomerpus. CamocrosiTenbHbie padoThl. 10 Ki1ace.
Mockaa. [Ipocsemenne. 2018

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

http://school-collection.edu.ru
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