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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 TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHUU IJUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 M HIEaJBHOTO, XapakTepe OTPaKEHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIJICHUS, HEOOXOAMMBIX I aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HalpaBJIeHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a/lady eCTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIHaIbHOTO ObITHS, GdopMa
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(PECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «Il'eomerpus» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crieluPUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUS 00pa30oBaHuUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 00IIero oopa3zoBaHus. TakuMm oOpa3zoM, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
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"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

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 MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHHS OKPYKAIOMIETO 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 (opMupoBaHMEe yMEHHUS ONEPUPOBATH OCHOBHBIMHU TOHITHSAMH 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
MPAKTUYECKUM COJICPIKAHUEM;

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



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPAClO3HaBaTh IPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHs NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONpPeeIEHHBIM 00pa30oM OpraHr3oBaHHas padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOY OOy4YEeHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  OIEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpum» 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
o0ydeHHUs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSMU Y HaBBIKAMH OCYILIECTBIISUIOCH MOCJIEA0BATENIBHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reometpun oTBOAMUTCS 2 4aca B Henento: B 10 kimacce - 2 yaca
B Henemio, B 11 kmacce — 1 yac B Heneno, Bcero 3a jABa rojga ooyuyenus — 102
y4eOHBIX yaca.



BocnuraTenpHbIi  MOTEHIMAT ypoKa pealu3yeTcs B COOTBETCTBUHU C
dbeneparbHON IPOTrPaMMO BOCTTUTAHHUSI.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosiokeHue IpsIMBIX B IPOCTPAHCTBE: IEpECEKaroOLIUecs,
napajuielbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs OPSMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; yrOJd MEXJIy MNpsIMbIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUlockocTel. [lpocTteiimine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: NEPIEHINKYJIPHBIE MPSMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM yrojd JBYTPAHHOIO  yIJIA.
IleprieHIUKYJISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEHIUKYISpax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIIYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuleJienunes, U ero cporcra. l[lupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MHpaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/Ibl; IPAaBUIIbHAS U
yCeu€HHas MNHpaMuJa. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAS IHUPAaMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlpeacraBieHune O MpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPAMHAAX, NapajuleJenunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSIMOW MPHU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpoctpaHcTBe. COOTHOMIGHWUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KJIACC

Tesia Bpalmenus

[Hunuaapuyeckast MOBEPXHOCT, oOpa3yrormiue LHUJIMHIPUIECKON
NOBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpasylolias W OCh; IUIOMAAb OOKOBOM U MOJIHON
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
U OCh; IUIOIIAAhr OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasymollre U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU CQEpBhl.
B3auMHoe pacnionoxenue chepbl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KoMmOuHanuu Tenm BpamieHMss UM = MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMeE
OpsIMOYTOJIBHOTO TMapajiienienuneaa M cienctsus u3 He€. OO0bEM IUIMHApA,
koHyca. O0BEM 11apa u 1mIomab chepsl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuenus mwiMHapa (TapaJyIebHO M TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M TPOXOAsIIee uYepe3 BEpIINHY), CEUEHUs
uiapa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMIPaBUJI JEUCTBUU C BekTopamu. lIpsmoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreifmiue 3agaun B



KOOpJIMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Bblunciienre yrioB Mexay IpsIMBIMU M IUIOCKOCTAMH. KoopAuMHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHNH F€OMETPUYECKUX 3a/1aY.



INIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTrpaMMbl yueOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O WiI€Ha POCCHUHUCKOro OOIIeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GyHKUUSIMY 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTIKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
MHTEpecax 3J0poBOoro u 6e3omacHoro odpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE IMHTaHKE, COAJTaHCUPOBAHHBIN PEKUM 3aHATHH U

OT/IbIXa, peryJspHas busnueckas aAKTUBHOCTB); (bu3rIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCUOHANIBHON  NEATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HAa TMPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COILIMATbHO-PKOHOMUYECKUX TPOIIECCOB HAa COCTOSIHHE MPUPOIHON U COIUATIHLHOU
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
o0nacTh OKpyKawmled cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OIGHKH UX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS ¥ 3HAYUMOCTH IS Pa3BUTHUS IUBUJIM3AIMM;, OBJIAJICHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOTO MpeaMera
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUSHLIMU OellCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvuwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJHCaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornyeckue AecTBUS:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKUA MATEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpeNICTICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(UKauuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUU
MPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30BHIBATH  CYKICHHUS:
YTBEPAWTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE,
YCIIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemsiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

e MPOBOJHUTH CaMOCTOATEIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHuss y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCcKHe J1eCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCH], (UKCUPYIOLIUE MTPOTUBOpEUHE, MpolIeMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH AePUIMTHI MHPOPMAIUH, NaHHBIX, HEOOXOAUMBIX NJIsI OTBETA
Ha BONIPOC U JJIA PELICHUS 3a]a4H;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IU4HbIX (POopMax,
WJLTIOCTPUPOBATH TpapruecK;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHOpPUHUMATh M (OPMYIHUPOBATH CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBbIpaXKaTh CBOIO



TOYKY 3pPEHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3aa4i, KOMMEHTUPOBATh MOJIYYEHHbBIN PE3YIIbTAT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHHKOB JHAora, OOHApYXUBATh pa3Indue W CXOJICTBO TO3WIIUN; B
KOPpEeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUTyaIbHON paOOThI MPU PEIICHUH YUEOHBIX 3a]1a4; TPUHUMAThH 11eJ1b
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboThI, pacnpeaesTh BUABI padoT, 10r0OBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMU UIE€HAMHU KOMAaH/IbI,
OIICHWBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

Yuusepcanonuvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpolecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [ESITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENIbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

OnepupoBaTh MOHATUSAMHU: TOUKA, IPsIMAsi, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU WM CIHEACTBUS U3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

OrnepupoBaTh NOHATUSMHU: MAPAIUIENBHOCTh U NEPHEHAUKYIIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHATUSMH: ABYTPAHHBIA YIoOJI, TPaHU JBYIPAHHOTO YTJIa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JIBYIPaHHOTO yTJIA.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOTOrPaHHUKA, TPaBUIIbHBII MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHpamMuaa; NpU3Ma,
NPSIMOYTOJIBHBIN NapaJiiesIenuIe]l, Kyo0).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpass ~ OCHOBaHMS IS
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, TTapaJlIeICTUIICbI).

OnepupoBaTh MOHATUSMHU: CEKYIIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH 0 00pa3laM Uiu
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSHUNA MEXIY ABYMS
TOYKaMH, OT TOYKM JO TMPsAMOWA, OT TOYKH [0 IUIOCKOCTH, MEXKIY
CKPEIMBAIOIIUMHUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMUMH 0 00pa3laM Uiu
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEHICHUU
CTAaHJAPTHBIX ~MATEMAaTHMYECKUX 3aJa4 HAa  BBIYUCJICHUE YIJIOB  MEXIY
CKpPCILMBAIOIIUMHUCS MPAMBIMH, MEXKIYy TMPSMOA M IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMM, IByTPAHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMpga) ¢ OpuMeHeHueM (OopMyJl; BBIUMCIATH COOTHOUICHHUS MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEN, 00bEMaMHU MTOT0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh NOHSATUAMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeJCTAaBICHHYIO Ha 4epTekax U
pUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl AJIA PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, IPEAnoJarainX HECKOJIbKO IAroB PELICHUsI, €CIU YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOHU (hopme.

[IpuMeHsAT,  MpoCTEHIlIMe MpPOrpaMMHBIE  CpPEJACTBA M DJIEKTPOHHO-
KOMMYHHUKAIITMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPECOMETPUUECKUX 3a/1aY.

[IpuBOIUTH MpPUMEpPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B MPUPOAEC H
YKW3HU, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh TMOJyYEeHHBIC 3HAHMS Ha MPAKTHKE: aHAJIU3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HU3YUYEHHBIE TOHATUSA B IPOLECCE IMOMCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIHPOBAaHHON MPOOJIeMbl, MOJEIUPOBATh pEAJIbHbBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, MUCCIEAOBaTh IOCTPOECHHBIE MOJEIU C
UCIIOJI30BaHUEM I'€OMETPUUYECKUX MOHITUHN U TEOpEM, amiapara ajareopbl; peiarh
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHHEM T€OMETPUUECKUX BEITUYUH.

11 KJIACC

OnepupoBaTh NOHATUAMM: MWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yroliue
UUAJMHIPUYECKOW  MOBEPXHOCTU;,  IIWIMHAP,  KOHUYECKAass  IMOBEPXHOCTb,
oOpa3yrolue KOHHYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIIOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
IapOBOU CEKTOP.

Beruncnarh 00bEMBI M IUIOMIAAM  TOBEPXHOCTEH TeNl  BpallleHWUs,
r€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHSITUSIMU: MHOTOTPaHHUK, BIMCAHHBIA B chepy U
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BHUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BeIuncnaTh COOTHOIIGHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BhITIOTHTH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbITIONHATE  IEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBIICHITH, KAKUMHU CBOMCTBAMU OHM 00JIaat0T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHATUSIMU: IEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIWUHATHI BEKTOpa, Yroyi MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAaHAPHbIE
BEKTOPBI.

Haxoants cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIO, YTOI MEXKIY
BEKTOPAMHM, CKaJIPHOE IMpPOU3BEACHUE, pPACKIAJbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpudeckue (HaKThl I PEUICHHs CTePEOMETPUUIECCKUX
3a]a4, MPEANOIaralonuX HECKOIBKO MIAaroB PEIICHHs], €CIIA YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarp mpocreiinme reoMeTpuyecKrde 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3amaunm Ha J0Ka3aTENbCTBO MAaTEMAaTHYECKHMX OTHOIICHUH U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 0 00pasiiaM WK alrOpUTMaM, MPUMEHSIS
W3BECTHBIC METO/IbI TP PEUICHUU CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4.

[IpumeHaTs mOpocTEHIINE POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBoaUTE TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IpuMeHsATh TONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTyalldd W TIPUMEHATh H3y4YCHHBIC TIOHATHS B TMPOILECCE TOUCKA PEIICHHUS
MaTeMaTH4eCKd CHOPMYIHPOBAHHONW TMPOOJIEMBbI, MOJETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HWCCIEAOBaTh IOCTPOCHHBIE MOJETH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
NPAKTHUECKHE 3a]1a4M, CBA3aHHbIC C HAXOXKJCHHUEM I€OMETPUUECKHUX BEIHUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

HaumeHoBaHue pa3/iejioB U TeEM

KoanuyecTBo 4yacoB

Kourpoubnble IIpakTHyeckue

dueKkTpoHHbIe (LM (POBbLIE)

n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
POIII
Baenenue B crepeomeTpuio 10 0 0 https://resh.edu.ru/subject/17/10/
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 1 PolI
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://resh.edu.ru/subject/17/10/
[lepneHuKyISIPHOCTD NPSMBIX U 12 0 1 POIII
IJIOCKOCTEH https://resh.edu.ru/subject/17/10/
POII
YTIIE MY IPAMBIMH U IIOCKOCTAMH 10 1 0 https://resh.edu.ru/subject/17/10/
POII
MuororpannuKu 1 1 0 https://resh.edu.ru/subject/17/10/
. POII
OOHEMBI MHOTOTpaHHUKOB 9 1 0 https://resh.edu.ru/subject/17/10/
TloBTOpEHME: cEUEeHUS, PACCTOSIHUS U YIJIbI 4 1 0 POLI
P ) P yr https://resh.edu.ru/subject/17/10/
OBIIEE KOJIMYECTBO YACOB I10 68 5 5

[NPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

KounuecTtBouyacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
POII
1 Tena mpameis 12 0 2 https://resh.edu.ru/subject/17/11/
" POII
2 ObuEME! Tex > 1 0 https://resh.edu.ru/subject/17/11/
POII
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 0 httos://resh.edu.ru/subject/17/11/
4 [ToBTOpeHME, 0000IIECHNE, 7 1 0 POII
cucTeMaTu3alus 3HaHui https://resh.edu.ru/subject/17/11/
OBIIEE KOJIMYECTBO YACOB I10 34 3 5

[NPOTPAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OCHOBHBIE TTOHSITHUSA
CTEPEOMETPHH: TOUKA,
npsiMasi, IIO0CKOCTh,
mpoctpanctBo. [IpaBuia
M300paKeHUs Ha PUCYHKAX:
M300paXKeHUS IIOCKOCTEH,
MapauIeIbHbIX IPSIMBIX
(0Tpe3KoB), cepeaArHbBI
oTpe3Ka

[TonsTHs: mepecekaronuecs
IIOCKOCTH,
nepeceKaroIuecs mpsmas u
IJIOCKOCTh

IlonsTus: MepeceKarommecs
IIJIOCKOCTH,
NepeCCKarommecs npsamas u
IIIIOCKOCTh

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHue
MHOTOTPaHHUKOB Ha
pUCYHKAX, Ha
HpOGKHI/IOHHI)IX qepTeH(ax

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

Hauanensie cBenenus o
KyOe u mupamue, ux
Pa3BEPTKU U MOJICIH.
CeueHusi MHOTOIPaHHUKOB

POIII https://resh.edu.ru/subject/17/10/

HauanpHbIe CBEICHUS O
KyOe u nupamuze, ux
Pa3BEPTKHU U MOJIEIH.
CedeHuss MHOTOIPAaHHUKOB

PO https://resh.edu.ru/subject/17/10/

TToustie 00
AKCUOMATUYECKOM

IOCTPOEHUH CTEPEOMETPUU:

AKCHOMBI CTCPCOMETPUU U
CICACTBHA U3 HUX

POIII https://resh.edu.ru/subject/17/10/

TToustie 00
AKCUOMATUYECKOM

IOCTPOEHUH CTEPEOMETPUU:

AKCUOMBI CTEPCOMETPUU U
CICOCTBUA N3 HUX

POIII https://resh.edu.ru/subject/17/10/

TTouste 00
AKCUOMATUYECKOM

MOCTPOCHUH CTEPEOMETPUU:

AKCUOMBI CTEPCOMECTPUU U
CICOCTBUA N3 HUX

POIII https://resh.edu.ru/subject/17/10/

10

TToustue 00
AKCUOMATUYECKOM

MIOCTPOCHUH CTEPEOMETPUU:

AKCUOMBI CTCPCOMCTPUH U
CICACTBUA N3 HUX

POIII https://resh.edu.ru/subject/17/10/

11

B3anmuoe pacnonoxkenue

PO https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IPSIMBIX B IIPOCTPAHCTBE:
nepeceKaroIuecs,
napajuJiesibHble U
CKPELIMBAIOILUECS MTPSMbIE

12

13

14

[TapamienpHOCTB IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
IapajuIeJIbHBIC NIPSIMBIC B
IIPOCTPAHCTBE;
[1apaJuIeIbHOCTD TPEX
MPAMBIX

[TapannensHOCTh IPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE:
[TapannensHOCTh IPSIMOM U
IUIOCKOCTH

VYTl ¢ COHANpaBICHHBIMU
CTOpOHaMU

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

15

16

17

VYros Mexay NpsMBIMU B
MIPOCTPAHCTBE
Yron Mexay npsMbIMU B
MIPOCTPAHCTBE

[TapamiensHOCTD
IIJIOCKOCTEN: NapaljiebHbIE
IIJIOCKOCTH

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

18

CoiicTBa napamienbHbIX
IIJIOCKOCTEN

POIII https://resh.edu.ru/subject/17/10/

19

IIpocreiimue

POIII https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IPOCTPAHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTH: TETpasp,
KyO, mapasiesIeuIe

20
21

[Toctpoenue ceuenunit

[Toctpoenue ceuenunit

POIII https://resh.edu.ru/subject/17/10/
POIII https://resh.edu.ru/subject/17/10/

22

KonrponsHas pabora no
teme «IIpsmbie u
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U
IIJIOCKOCTEN»

POIII https://resh.edu.ru/subject/17/10/

23

[lepnenquKyIsIpHOCTH
IIPSIMOM U TUIOCKOCTH:
IIEPIIECHIUKYIISIPHBIE
IIPsIMBIE B IPOCTPAHCTBE

POIII https://resh.edu.ru/subject/17/10/

24

[IpsimMble napasienbHble U
MEPIEHUKYISIPHBIE K
IIJIOCKOCTH

POIII https://resh.edu.ru/subject/17/10/

25

26

27

[IpsiMble mapainienbHble U
MIEPIEHUKYISIPHBIE K
IJIOCKOCTH

IIpusnax
MEPIEHJUKYIISIPHOCTU
MIPSIMOM U INIOCKOCTHU
IIpusnax
MEPIEH UK YIISIPHOCTH
IIPSIMOM U INIOCKOCTHU

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

28

Teopema o npsmon
MEPIEHIUKYISIPHON

POIII https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IIIIOCKOCTH

29

30

31

32

33

34

35

Teopema o npsimoit
NIEPIEHUKYISIPHON
IJIOCKOCTH

Teopema o npsimoit
MEePIEHIUKYISIPHON
IIJIOCKOCTH
[lepnenaukynsip u
HAaKJIOHHBIE: pACCTOSIHUE OT
TOYKH J0 IJTIOCKOCTH,
paccTostHue OT NPSMOM 10
IIJIOCKOCTH
[lepnenaukynsp u
HAaKJIOHHBIE: pACCTOSIHUE OT
TOYKH J0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IIJIOCKOCTH
[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 10
IJI0CKOCTH
[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 10
IJI0CKOCTH

VYIuIBl B IPOCTPAHCTBE: Yol
MEXIy NPSMOU U

PO https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IIJIOCKOCTBIO

36

37

38

JIByrpaHHbIi yrodi,
JINHENHBIN yron

JBYTPAHHOI'O yTriia
JIByrpaHHbI yrodi,
JIMHEHHBIN yron

JIBYTPAHHOTO yTJia

[TepnieHUKYISIPHOCTD
IJIOCKOCTEH: IpU3HAK
MIEePIEeHIUKYIAPHOCTU ABYX
IUIOCKOCTEHN

PO https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

39

[lepnenquKyIsIpHOCTH
IJIOCKOCTEM: MMPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IJIOCKOCTEN

POIII https://resh.edu.ru/subject/17/10/

40

[IepnenuKyISIpHOCTH
IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

POIII https://resh.edu.ru/subject/17/10/

41

42

43

Teopema o Tpéx
MEPIEHINKYIApaX
Teopema o Tpéx
NIEPIIEHIUKYJIIpax
Teopema o Tpéx
NIEPIIEHIUKYJIApax

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

44

KonTponbhas pabota no
TeMam
«IlepneHIUKYIAPHOCTD

POIII https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MPSIMBIX U INIOCKOCTEN» U
«YTIIBI MEKIY MIPSIMBIMU U
IJIOCKOCTSIMU

45

[ToHsiTHEe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE
MHOT'OTPaHHUKH; pa3BEPTKA
MHOI'OTPaHHUKA

PO https://resh.edu.ru/subject/17/10/

46

47

[Ipu3ma: n-yronpHas
IIpU3Ma; TpaHu u
OCHOBAHUS IIPU3MBI;
IpsiMasi U HaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS
IIOBEPXHOCTb ITPU3MBI

[Tapamtenenunen,
IIPSAMOYTOJIBHBIN
napajuleJIenuIe] 1 €ro
CBOMCTBA

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

48

49

[Tupamupga: N-yronbHas
nupamMua, rpaHu u
OCHOBaHHWE MUPAMUJIBL;
OOKOBas M IOJIHAS
MOBEPXHOCTh MUPAMU/IBI;
MpaBUJIbHASA U YCEUEHHAS
nupamMuaa

IIpaBunbHBIE
MHOT'OTPaHHUKHU: MTOHATHE
MPaBUIILHOTO

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

50

51

MHOTOTPaHHHKA;
MpaBUJIbHAS MPU3MA U
MpaBUJIbHAS TUPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS
MUpaMuIa ¥ TPABUIbHBINA
TeTpadap; Kyo
[IpencraBnenue o
MPaBUIILHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAp U UKOCAdIP.

Cummerpus B
IIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIBHO TOYKH,
HPSIMOHi, MIIOCKOCTH.
DNEeMEHTBICUMMETPUY B
nupamuax,
napajiesienunenax,
MPaBUJIbHBIXMHOTOIPaHHUK
ax

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/

52

53

Brruncnenue s1eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
AuaroHaiu, yribl

[Tnomans GokoBOM
MIOBEPXHOCTHU U MOJIHON
MTOBEPXHOCTHU NPSIMOM
MIPU3MBI, TUIOMIA]b
OCHOBaHMH, TEOpEMA O
OOKOBOI OBEPXHOCTH
MPSAMOM TPU3MBI

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

ITnowans 0OKOBOMI
[TOBEPXHOCTHU H
MMOBEPXHOCTH PaBUIIBHOM

54 MMUPaMU/IbI, TEOpEMa O 1 0 0 PO https://resh.edu.ru/subject/17/10/
Iomaayu OOKOBOH
IIOBEPXHOCTU YCECUEHHOU
ImrupaMuabl
55 Konrpoxeras pabora no 1 1 0 POIII https://resh.edu.ru/subject/17/10/
TeMe «MHOTOrpaHHUKH
56 [TonsiTre 06 00BEME 1 0 0 POII https://resh.edu.ru/subject/17/10/
57 O0BEM TUpaMuIBI 1 0 0 PO https://resh.edu.ru/subject/17/10/
58 OO0BEM TUPAMHUTBI 1 0 0 POII https://resh.edu.ru/subject/17/10/
59 O0BEM TUpaMuIBI 1 0 0 PO https://resh.edu.ru/subject/17/10/
60 OO0BEM TUPAMHUTBI 1 0 0 POII https://resh.edu.ru/subject/17/10/
61 O0BEM pU3MBI 1 0 0 POIII https://resh.edu.ru/subject/17/10/
62 O0BEM npu3MBbI 1 0 0 POIII https://resh.edu.ru/subject/17/10/
63 OO0BEM TTPU3MBI 1 0 0 POII https://resh.edu.ru/subject/17/10/
KonTponbnas pabota mo
64 Teme «O0BEMBI 1 1 0 POIII https://resh.edu.ru/subject/17/10/
MHOTOTPaHHUKOB
[ToBTOpEeHnue, 06061IeHNE
65 CHCTEMaTH3aIA 3Haf{ - 1 0 0 POIII https://resh.edu.ru/subject/17/10/
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE
66 CHCTCMATHSALHIA SHAHMH. 1 0 0 POII https://resh.edu.ru/subject/17/10/

Brrunciienue pacctosHuii:
MEXKY AIBYMs TOUYKaMH, OT



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

TOYKHU J0 NPSAMOM, OT TOYKHU
710 IJIOCKOCTH, MEXKIY
CKPEILNBAIOIIUMUCS
IPSIMBIMU

67

Hrtoroas KOHTpoOJIbHAS
pabora

PO https://resh.edu.ru/subject/17/10/

68

[ToBTOpeHue, 0600IIEHNE
CHCTEeMaTH3alus 3HAaHHUH.
Beruucnenue yrios: Mexay
CKPEILIHMBAIOIIMMUCS
MPSMBIMU, MEXTY TPSIMOM
U IJIOCKOCTBIO, ABYTPAHHBIX
YIJI0B, YIJIOB MEXY
IUIOCKOCTSIMH

POIII https://resh.edu.ru/subject/17/10/

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KIIACC

Ne
n/n

KoanuecTBO 4acoB

Tema ypoka
Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsl

Cdepa u map: uentp,
panuyc, nuamerp;
IUTOIA/b TOBEPXHOCTH
chepsl

POIII https://resh.edu.ru/subject/17/11/

B3anmuoe
pacrionioskeHue chepsl
Y TUIOCKOCTH;
KacaTeJbHast IIIOCKOCTh
K cdepe; IIomaib
cepsl

POIII https://resh.edu.ru/subject/17/11/

N3obpaxenue chepsl,
mapa Ha IJIOCKOCTH. 1
Ceuenus mapa

POIII https://resh.edu.ru/subject/17/11/

Hwmaapuyeckas
MMOBEPXHOCTb,

oOpasyromue

IWIAHAPUYECKON 1
MMOBEPXHOCTHU, OCh
LWIAHAPAYECKON

MMOBEPXHOCTHU

POIII https://resh.edu.ru/subject/17/11/

HunmuHap: OCHOBaHUS U
O0KOBas MOBEPXHOCTb, 1
o0pa3yrolas 1 ochb;

POIII https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IUIOIaah OOKOBOH U
TTOJTHOU MTOBEPXHOCTH

N3o6paxenune
HUAJTUHIpPA HA
mockocTy. Pazséprka
uwimHapa. CeyeHus
HUAJTUHIpPA
(TUTOCKOCTBIO,
napajuieJIbHON WIH
NEPIEHIUKYISIPHON
OCH LWJIMHJIpA)
Konnueckas
MTOBEPXHOCTb,
oOpa3ymoiue
KOHUYECKOU
MMOBEPXHOCTHU, OCh U
BEpLIMHA KOHUYECKON
MMOBEPXHOCTH

POIII https://resh.edu.ru/subject/17/11/

POIII https://resh.edu.ru/subject/17/11/

Konyc: ocHoBanue u
BEpIINHA, 00pa3yronas
1 OCh; IJIOMIA/b
OOKOBOW M MOJTHOM
MMOBEPXHOCTH

POIII https://resh.edu.ru/subject/17/11/

10

VY ceu€HHBIN KOHYC:
oOpa3syromue 1 BbICOTA;
OCHOBaHUS U OOKOBast
MTOBEPXHOCTh

N306pakeHne Konyca

PO https://resh.edu.ru/subject/17/11/

POIII https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

Ha TUIOCKOCTH.
Pa3Béptka konyca.
CedeHust KOHyca
(TUTOCKOCTHIO,
NapajuIeIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIAILIEH uepe3
BEPILUHY)

11

12

KomOunauus ten
BpAaIICHUS U
MHOTOTPaHHUKOB

MHOrorpaHHuK,
OMMCAaHHBIN OKOJIO
chepsr; chepa,
BIHCAHHAs B
MHOTOTPaHHUK WUJTU B
TEJIO BPAIICHUS

POIII https://resh.edu.ru/subject/17/11/

POIII https://resh.edu.ru/subject/17/11/

13

14

[TousiTue 06 00BEME.
OcHOBHBIE CBOMCTBa
00BEMOB Tel
O6BEéMIMINHIIPA,
KOHYycCa

POIII https://resh.edu.ru/subject/17/11/

POIII https://resh.edu.ru/subject/17/11/

15

O6béM m1apa u
wiomaab chepsl

POIII https://resh.edu.ru/subject/17/11/

16

ITogo0Ouble Tena B
MIPOCTPAHCTBE.
CooTHOIIEHUS MEXTY

PO https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

17

IUIOIIAISIMHU
MMOBEPXHOCTEM,
00BEMaMU ITOT00HBIX
Ten

KonrtponsHas pabora
o TemaM «Teia
BpamieHus» U «O0BbeMbI
TE

POIII https://resh.edu.ru/subject/17/11/

18

Bekrtop Ha mmockoct 1
B IPOCTPAHCTBE

POIII https://resh.edu.ru/subject/17/11/

19

20

Cnoxenue u
BBIYMTaHUE BEKTOPOB

YMHOXKEHUE BCKTOpa
Ha 4HuCJIO

POIII https://resh.edu.ru/subject/17/11/

POIII https://resh.edu.ru/subject/17/11/

21

Paznoxenune Bexktopa
10 TpEM
HEKOMILIaHAPHBIM
BekTopam. [IpaBuno
napajienenumneaa

POIII https://resh.edu.ru/subject/17/11/

22

Pemenue 3amauy,
CBSA3aHHBIX C
IIPUMEHEHUEM TIPaBUII
JENUCTBUN C BEKTOPAMHU

POIII https://resh.edu.ru/subject/17/11/

23

[IpssMmoyronbHas
CHCTEeMa KOOpJMHAT B
MIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3agauu B

PO https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

KOoOpAuHaTax

24

Yron mexny
BeKkTOpamu. CKaisipHOe
MIPOU3BEICHUE
BEKTOPOB

PO https://resh.edu.ru/subject/17/11/

25

26

27

28

29

Brruucnenue yrios
MEXy NMPSMBIMU U
IIJIOCKOCTSIMU

Koopaunarno-
BEKTOPHBIH METOJI IIPH
pereHun
T€OMETPUUYECKHX 3a/1a4

KonTponbnas pabota
o teme «Bekropsl u
KOOPJIMHATHI B
MIPOCTPAHCTBEY

IToBTOpEHME,
o0o01ieHue u
CHCTeMaTH3alus
3HaHui. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpEeMBI Kypca
TUTAHUMETPUH

IToBTOpEHME,
00001IeHHE U
CHUCTEMaTH3aIs
sHannii. OCHOBHBIE

¢burypsl, QpaxThl,

POIII https://resh.edu.ru/subject/17/11/

POIII https://resh.edu.ru/subject/17/11/

POIII https://resh.edu.ru/subject/17/11/

POIII https://resh.edu.ru/subject/17/11/

PO https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

TEOpEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpEHME,
0000111eHHE 1
CHCTEMAaTHU3alHs
3HaHud. 3agaun
IJIAHUMETPUH U
METO/Ibl UX PEIICHUS

PO https://resh.edu.ru/subject/17/11/

31

32

33

[ToBTOpEHME,
000011eHHE U
CHCTeMaTH3amus
3HaHUH. 3agaun
IJIAHUMETPHUH U
METO/Ibl UX PEIICHUS

[ToBTOpEHME,
000011eHne n
cucTeMaTu3anus
3HaHuil. OCHOBHBIE
burypsl, GaxTsl,
TEOpEeMEBI Kypca
CTePEOMETPUH

Hrorosas KOHTPOJIbHAsA

pabora

POIII https://resh.edu.ru/subject/17/11/

POIII https://resh.edu.ru/subject/17/11/

POIII https://resh.edu.ru/subject/17/11/

34

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTHU3alHs
3HAaHUH

POIII https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. I'eomerpuss Mep3imsak A.I'., Homuposckuit JI.A., Ilomsaxkos B.M.,
nox penakumei Ilomonsckoro B.E., 10 kmacc, OOO «M3parenbckuil HEeHTp
BEHTAHA-TPA®»; Akimnonepaoe o61iectBo «M3marenscTBo [Ipocsemienne»

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

Marematuka. ['eomerpuss Mep3imsak A.I'., Homuposckuit JI.A., Ilomsaxkos B.M.,
nox penakmueir [lomombckoro B.E. , 10 xmacc, OOO «M3marensckuii MEHTP
BEHTAHA-TPA®»; Akumonepnoe obuiectBo «M3narensctBo [Ipocsemenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII https://resh.edu.ru/subject/17/10/

POIII https://resh.edu.ru/subject/17/11/
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