MHMHHUCTEPCTBO NNPOCBEMEHHUSI POCCUHCKON ®EJIEPAIIMH
Jenaprament obpaszosanust n Haykn XauTbli-MaHCHHCKOro aBTOHOMHOIO
okpyra — FOrpei
HdenapramenT odpazosannsi Hedreroranckoro paiona

MOBY "COII N 1 nrr. HolikoBekuii"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIAEHO
PykoBoauTeb METOAHYECKOIO  3aMECTHTEIIb AUPEKTOpa JIMpeKTOop WIKOIbI
o0beAHHCHHA AT P ,
2 o ™\ / . g N,
— \”:An ()4 (/'é)'///%g
AyGumnna E.1O. [Tusnenko M.A. €77 o'xop‘ea'_B.l‘l.

sacesanne MO ot «29» asrycra 2024 r. 11 Ne300-0 - ¢
oT «28» asrycra 2024 r. # 'Qgﬁ'@b» aﬁ%’gﬁ;zm#ﬁ

-\ ” 4
"""y.,&‘_‘ - >

PABOYAS NIPOI'PAMMA
(ID 6029779)

yuebHoro npeamera «I'eomerpus. bazoselii yposenb»

ans obyyaromxes 10-11 knaccos

nrr.llofikosexui 2024



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 OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
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 W HACaTbHOTO, 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 MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

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

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO 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 «I['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
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 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: 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, €cii B JajbHEWIEeM 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 mNpeACTAaBICHUS O TEOMETPUM KaK YacTH 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 SBICHUS 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 (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH 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 COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 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 anmapar Uil 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 ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCs B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CUYET pEIIEHUs 331ad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIIEHHOTO U3MEHEHHMS €70 UCXOJHOTO COAEPIKAHMS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COAEP)KAaTEIbHbIM JIMHHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJIEHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelMBamIuecs mnpsMble. llapannensHOCTh MNpsMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaJICIIbHbIC IJIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIy HPSMOH U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISPHOCT  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEeHTbl npu3Mbl U nupamuisl. [IpaBunbHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
nonexasap u ukocasap. CeueHus: MpU3Mbl U TUPAMUIBIL.

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



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH W TOJIHOM TOBEPXHOCTH NPSIMON MPU3MBI,
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.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolias M OCh;, IUIONIaAh OOKOBOW M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM LUIMHAPA,
koHyca. O0BEM 11apa u miIomab chepsl.

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

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOSAIIEE 4Yepe3 BEPIIMHY), CECUEHUs
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemenue 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COLMAJIbHBIMA HWHCTHUTYTAMH B COOTBETCTBHUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(hOpPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, paccy X IEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 30pOBOro M 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM BIIASHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYJKAaIOIIeW Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYelIOBEUECKOH JeSITelbHOCTH, JTamoB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  nozmasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble joruyeckue AecTBU:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

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



npemyiaraTh ~ KPUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTHBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITHIO, MHECHHE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYTUPOBATH 00OOIIECHUSI U BBIBOJBI MO pE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IUYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUpOBaAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUJUXCSL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelIeHus 3a7jaul, KOMMEHTUPOBATh ITOJYYEHHBIN pe3yNbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJajJa B OOIIMM MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPaTh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

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

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



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

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacIoOJIOKEHHUE TPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

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

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

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

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
Kkinaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKW, TPABUIHHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAaHHMKOB METOJIOM  CJIEIOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1ad HAa BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AHATUTHYECKHE METOAbI TPU PEIIeHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyuja) C TpUMEHEHHuEeM (QOpMyJ; BBIYUCIATH COOTHOIIEHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

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

[IppuMeHATH  MpOCTEWININE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeEHATh MOJMYYEHHBIE 3HAHHUS HaA IPAKTUKE: AHAJU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yrolire KOHUIeCKOW MOBEPXHOCTH, KOHYC; chepuuecKas OBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIMCAHHBIH B cdepy W
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

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



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

BEITIOTHSTE (BRIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIArOB PEIIECHUS, €CIIM YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

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

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJICIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iejioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

BBenenue B crepeoMeTpurio

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
[TapamienbHOCTh IPSIMBIX U IIIOCKOCTEN

10

12

https://lesson.edu.ru/

https://lesson.edu.ru/
https://foxford.ru/
https://resh.edu.ru/ https://math-

https://ege.fipi.ru/bank/

[lepnieHIUKYISPHOCTD MPSMBIX U
IJIOCKOCTEH

Vbl MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

12

10

https://lesson.edu.ru/
https://foxford.ru/
https://resh.edu.ru/ https://math-

ege.sdamgia.ru/
https://ege.fipi.ru/bank/

https://foxford.ru/

MHororpanHuku

OO6BbEMBI MHOTOIPaHHUKOB

11

https://lesson.edu.ru/
https://foxford.ru/
https://resh.edu.ru/ https://math-
ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://lesson.edu.ru/
https://foxford.ru/
https://resh.edu.ru/ https://math-

ege.sdamgia.ru/
https://eqe.fipi.ru/bank/

HOBTOpCHI/ICZ CCUCHUS, paCCTOAHUSA U YIJIbL

https://lesson.edu.ru/
https://foxford.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://lesson.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://foxford.ru/
https://lesson.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://lesson.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://lesson.edu.ru/
https://foxford.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

https://resh.edu.ru/ https://math-

ege.sdamgia.ru/
https://ege.fipi.ru/bank/



https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

1 Tena BpameHus

12

https://lesson.edu.ru/

https://foxford.ru/ https://resh.edu.ru/

https://math-ege.sdamgia.ru/

https://ege.fipi.ru/bank/

2 O0BEMBI TEN

3 BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

10

34

https://lesson.edu.ru/

https://foxford.ru/ https://resh.edu.ru/

https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/

https://lesson.edu.ru/
https://foxford.ru/ https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://lesson.edu.ru/
https://foxford.ru/ https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/



https://lesson.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://lesson.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://lesson.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://lesson.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacoB
Ne JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
Tema ypoka KoHTpoJibHbIE
n/n Bcero pecypcbl
padoTshI
OcCHOBHBIE IIOHATHS CTEPEOMETPUU:
TOYKa, IIpsiMas, IIIOCKOCTh,
npoctpaHcTso. IIpaBuna

1 M300paKeHMs HA PUCYHKAX: 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
HN300pakeHHS TUIOCKOCTEH,
napauieIbHbIX MPSAMBIX (OTPE3KOB),

CepEeIMHBI OTPE3Ka
ITonsTus: nepecekaromumecs
5 e — 1 https://academy-content.apkpro.ru/lesson/5e88f16a-
» 11EP B c240-48cc-9adb-db2cabObdbf7
npsiMasi ¥ MI0CKOCTh
TousaTus: mepecexaronuecs
3 TOCKOCTI 1fe eceKa}Ii)I Hecs 1 https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-
. > 1P . db2cab0bdbf72backUrl=962F02.3%2F10
npsiMasi ¥ TJI0OCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-
PHUCYHKaX, Ha TPOEKIIMOHHBIX 09213890e77d?backUrl=%2F02.3%2F10
yepTekax
HavansHbie cBeieHus 0 Kyoe u

5 e — 1 https://lesson.edu.ru/lesson/f3bd5ad9-6473-4¢c28-94d2-

PAMIIE, 1X pasBep ACIH. 15cfd5ea83ce?backUrl=%62F02.3%2F10
Ce‘-IeHI/ISI MHOFOFpaHHI/IKOB

5 Hauansusie CBCI[CH'ITISI 0 KyOe u 1 https://qoo.su/Y AS7

nMpaMue, UX pa3BEPTKU U MOJEIH.



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce?backUrl=%2F02.3%2F10
https://goo.su/YA87

CeueHust MHOTOIPaHHUKOB

10

11

12

13

[TonsATHE 00 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTrie 06 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUUN CTCPCOMCTPHU:
AKCHOMBI CTCPCOMETPHU U
CJIICACTBHA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUHN CTCPCOMCTPHU:
AKCUOMBI CTCPECOMCTPUH U
CIICACTBHUA U3 HUX

Bzaumnoe PpacCIIOJIOKECHUC TPSAMBIX B
MMPOCTPAHCTBE: NICPECCKAOIINCCA,
MnapajiCJIbHbIC U CKPCHIMBAOIIIHUECH
MIpsSAMBIC

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:
napajuleJIbHbIE MIPSIMBIE B
IIPOCTPAHCTBE; MAapAJIIEIBHOCTD TPEX
IPSMBIX

[TapaneabHOCTh NPSMBIX U

IIJIOCKOCTEW B IIPOCTPAHCTBE:!
[TapamiensHOCTE IPSAMON U

https://goo.su/UzOWYyb

https://goo.su/UzOWYyb

https://goo.su/UzOWYyb

https://goo.su/UzOWYyb

https://resh.edu.ru/subject/lesson/6065/start/125651/

https://resh.edu.ru/subject/lesson/6065/start/125651/

https://resh.edu.ru/subject/lesson/6133/start/272668/



https://goo.su/UzOWyb
https://goo.su/UzOWyb
https://goo.su/UzOWyb
https://goo.su/UzOWyb
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6133/start/272668/

IIJIOCKOCTH

VrimI ¢ COHaITpaBJICHHBIMU

14 https://goo.su/azVOelb
CTOpPOHAMH

15 VYron Mexay npsMbIMHU B https://fo>fford.ru/wiki/matematika/uqol-mezhdu-
MIPOCTPAHCTBE pryamymi

16 ¥/TOI MEY NPAMBIMH B https://goo.su/o6ecFzt
POCTPAHCTBE

17 Hapaznenprocts mockocted: https://resh.edu.ru/subject/lesson/6129/start/131672/
napaiesbHbIe TNIOCKOCTH

18 CBofictsa TapaﬂHeHLHHX https://resh.edu.ru/subject/lesson/6129/start/131672/
MJIOCKOCTEH
IIpocreiimre npoCTpaHCTBEHHbBIE

19 (GuUTypHI Ha MIOCKOCTH: TETPAdIP, https://resh.edu.ru/subject/lesson/5444/start/221486/
KyO, apayuiesIenumne I

20 [TocTpocnue ceueHwmit https://goo.su/kFnTeZ

21 [Toctpoenune ceueHnit https://goo.su/kFnTeZ
KonTposabnas pabora no teme

99 "IIpsiMble U TJIOCKOCTH B
npoctpancTse. [lapamieapHOCTh
IPSIMBIX U IJIOCKOCTEH"
IlepneH AUKYIAPHOCTD MIPAMOMN U

23 TUTOCKOCTH: TIEPIICHINKYJIISIPHBIC https://resh.edu.ru/subject/lesson/4724/start/20411/
MIPSIMBIE B TIPOCTPAHCTBE

24 Hlpsere mapasebHELe i https://resh.edu.ru/subject/lesson/4757/start/20566/
MEPICHIUKYISIPHBIC K TIIOCKOCTH

25 Hpanie mapantenbHbie https://resh.edu.ru/subject/lesson/4757/start/20566/
MEPIeHIUKYISIPHBIC K IIOCKOCTH

26 [Tpu3Hak neprneHIuKyIspHOCTH https://resh.edu.ru/subject/lesson/4757/start/20566/



https://goo.su/azVOeIb
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamymi
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamymi
https://goo.su/o6cFzt
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://goo.su/kFnTeZ
https://goo.su/kFnTeZ
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/

IIPSIMOM M TNIOCKOCTH

27

28

[Tpu3sHak neprneHIuKyJIIpHOCTH
IIPSIMOM M TNIOCKOCTH

Teopema o mpsimMoi
NEePIEeHIUKYISIPHON MIII0CKOCTH

https://resh.edu.ru/subject/lesson/4757/start/20566/

https://goo.su/QjDQ

29

Teopema o npsimoit
MEPIECHINKYIISIPHOMN TIIOCKOCTH

https://goo.su/QjDQ

30

31

32

Teopema o npsmMoi
MEePHEHANKYJISIPHON TIIIOCKOCTH

HepHeHI[I/IKYHﬂp 1 HAaKJIOHHBIC:
pacCTOAHHUEC OT TOYKHU J0 IINIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ a0
IIJIOCKOCTH

[IepnieHauKyIsp U HAKIOHHBIE!
pPacCTOSIHUE OT TOYKU 0 IIJIOCKOCTH,
paccTostHUE OT MPSAMOH 10
IIJIOCKOCTH

https://goo.su/QjDQ

https://goo.su/Dz6GEv

https://goo.su/Dz6GEv

33

[IepnieHauKyIsp U HAKIOHHBIE!
PacCTOsSIHUE OT TOYKH [0 MJIOCKOCTH,
paccTostHUE OT MPSIMOH 10
IIJIOCKOCTH

https://goo.su/Dz6GEv

34

[IepnieHauKyIsp U HAKIOHHBIE!
PacCTOsSIHUE OT TOYKH [0 IJIOCKOCTH,
paccTostHUE OT MPSIMOH 10
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

35

36

VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
IPSIMOM M INIOCKOCTBIO

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj

https://resh.edu.ru/subject/lesson/4748/start/20810/

https://resh.edu.ru/subject/lesson/6063/start/21120/



https://resh.edu.ru/subject/lesson/4757/start/20566/
https://goo.su/QjDQ
https://goo.su/QjDQ
https://goo.su/QjDQ
https://goo.su/Dz6GEv
https://goo.su/Dz6GEv
https://goo.su/Dz6GEv
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6063/start/21120/

JBYTPaHHOIO yria

JByrpaHHbI{ yroJ, JUHEHHBIA Yol

37 https://resh.edu.ru/subject/lesson/6063/start/21120/
JIBYTPAHHOIO yTIJia
[leprieHANKYASIPHOCTD IJIOCKOCTEI:
38 MPU3HAK NEPHEHIUKYISIPHOCTH JIBYX https://resh.edu.ru/subject/lesson/4748/conspect/20809/
IJIOCKOCTEH
39 E;II; :;;{fﬁzgﬁzg ;;;;;:g;s::;i:;x https://quford.ru/wiki/matematika/ perpendikulyarnye-
. ploskosti
IJIOCKOCTEH
40 E;IE ;f:fﬁgﬁigzzi;;I;I}(I)g::;;;x https://quford.ru/wi ki/matematika/perpendikulyarnye-
. ploskosti
TJIOCKOCTEH
41 Teopema o Tpéx meprneHANKYIIpax https://g00.5u/8q6PN
42 Teopema 0 TpEX nMepHEeHAUKYIIIPAX https://goo.su/8q6PN
43 Teopema o TpEX MepreHAUKYIIPAX https://goo.su/8q6PN
KonTponbhas pabota mo remam
44 "IlepnieHIUKYJISPHOCTD MPSIMBIX U
miockoctel" u "Yriael Mexy
MPSIMBIMU U TUIOCKOCTSIMH"
[TonaTue MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA,
45 BBIIYKJIbIE U HEBBIITYKJIBIE https://resh.edu.ru/subject/lesson/6018/start/221550/
MHOTOTPAaHHUKH; pa3BEPTKa
MHOTOIPaHHHUKA
[Ipusma: n-yronpHas mpu3Ma; rpaHu
46 Y OCHOBaHUS MIPU3MBbI; TIpsiMasi U httns://q00.SU/EVbY

HAKJIOHHAs MMPU3MBI; OokoBas 1
MMOJIHAA MOBCPXHOCTH IPU3MbI



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://foxford.ru/wiki/matematika/perpendikulyarnye-ploskosti
https://foxford.ru/wiki/matematika/perpendikulyarnye-ploskosti
https://foxford.ru/wiki/matematika/perpendikulyarnye-ploskosti
https://foxford.ru/wiki/matematika/perpendikulyarnye-ploskosti
https://goo.su/8q6PN
https://goo.su/8q6PN
https://goo.su/8q6PN
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://goo.su/ErvbV

47

[Tapamienenunen, IpsIMOYTrOJIbHbBIN
napaiesienune]] 1 ero CBOMCTBa

https://resh.edu.ru/subject/lesson/5443/start/21270/

48

[Inpamua: N-yrojapHas NUpaMuaa,
T'paHu 1 OCHOBAHUC ITUPAMU/IbI;
OOKOBas 1 NOJIHAS IOBEPXHOCTh
MnUupamMuJbl; IIpaBUJIbHAA U
yceu€HHas TupaMuaa

https://resh.edu.ru/subject/lesson/5866/start/221576/

49

[IpaBusibHBIE MHOTOTPAHHUKHU:
MOHSATHE TTPABUIILHOTO
MHOTOI'PaHHUKA; MPAaBUIIbHAS
MpU3Ma U MpaBUJIbHAS MUPAMU/IA;
MpaBUIbHAS TPEYTOJIbHAS MUpaMUAA
U TIPAaBUIIBHBIN TETPadIp; KyO

https://resh.edu.ru/subject/lesson/4023/start/149352/

50

[IpencrasieHue o NpaBUIBHBIX
MHOTI'OrpaHHUKAax: OKTasap,
JOJEKadIp U UKOCAIP.

https://resh.edu.ru/subject/lesson/4023/start/149352/

o1

CummeTpusi B IpOCTPAHCTBE:
CHMMETPUSL OTHOCUTEIIBHO TOUYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CHMMETPHUU B MUPAMUIAX,
napasuiesienuIe1ax, MpaBuIbHbIX
MHOT'OTPaHHHUKAaX

https://resh.edu.ru/subject/lesson/6297/conspect/22282/

52

53

Briancnenune 31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JTUarOHAJ!, YTITbI

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTHU IPSIMOU
IIPU3MBI, IUIONIAb OCHOBAHHI,
TeopeMa 0 OOKOBOM MOBEPXHOCTH

https://resh.edu.ru/subject/lesson/6297/conspect/22282/

https://interneturok.ru/lesson/geometry/10-

klass/mnogogranniki/ponyatie-mnogogrannika-prizma-

ploschad-poverhnosti-prizmy



https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/6297/conspect/22282/
https://resh.edu.ru/subject/lesson/6297/conspect/22282/
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/ponyatie-mnogogrannika-prizma-ploschad-poverhnosti-prizmy
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/ponyatie-mnogogrannika-prizma-ploschad-poverhnosti-prizmy
https://interneturok.ru/lesson/geometry/10-klass/mnogogranniki/ponyatie-mnogogrannika-prizma-ploschad-poverhnosti-prizmy

IIPSAMOM TIPU3MBI

[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IIPaBUIIbHOU

o4 NpaMUbl, TEOpPEMa O IUIOLALN 1 https://foxford.ru/wiki/matematika/prizma
OOKOBOI IOBEPXHOCTH YCEUEHHOMN
IMUupaMuabl
55 KonrtponbHas padora 1mo reme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEMeE 1 https://resh.edu.ru/subject/lesson/4904/start/280336/
57 O06BEM TUpamMuabl 1 https://resh.edu.ru/subject/lesson/4904/start/280336/
58 O0BbEM TUpaMuIbI 1 https://goo.su/V3GWv
59 O0BEM TUpPaMHUTBI 1 https://goo.su/v3GWv
60 O0BEM TUpamMu bl 1 https://goo.su/v3GWv
61 O06BEM IpU3MBI 1 https://resh.edu.ru/subject/lesson/5629/start/23082/
62 O0BEM TPU3MBI 1 https://resh.edu.ru/subject/lesson/5629/start/23082/
63 OO0BEM TTPU3MBI 1 https://resh.edu.ru/subject/lesson/5629/start/23082/
64 KonTponbhas pabota mo Teme 1
"O0bEMBI MHOTOTPAHHHUKOB"
[ToBTOpenue, o6o0IIeHNE
65 enCTeMaTHsatiA SHai{HH' 1 https://resh.edu.ru/subject/lesson/4046/start/23207/
ITocTpoeHue ceueHui B
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IIEHNE
CUCTEeMAaTH3aIHsl 3HAHHH.
66 BerumcieHHe paccTOSHUi: MEx Ay 1 https://math-ege.sdamgia.ru

ABYMSA TOYKaMH, OT TOUYKHU JO
HpHMOfI, OT TOYKH OO IIIIOCKOCTH,
MCXKAY CKPCIIUBAOIIMMHACA



https://foxford.ru/wiki/matematika/prizma
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://goo.su/v3GWv
https://goo.su/v3GWv
https://goo.su/v3GWv
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://math-ege.sdamgia.ru/

MMPpAMBbIMHA

67

68

HtoroBast KOHTpoJIbHAs paboTa

[ToBTopenue, 06001IeHNE
CHCTEMAaTHU3alus 3HAHUH.
BrluncneHue yrioB: MexIy
CKPEIMBAIOIIUMUCS IPSMbBIMH,
MEXy TPSIMOU H TIOCKOCTBHIO,
JBYI'PaHHBIX YITIOB, YIII0B MEXKIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

https://ege.fipi.ru/bank/

https://math-ege.sdamgia.ru



https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/

11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcbl

Cdepa u map: ueHTp, pajanyc,
JMaMeTp; IJIO0IIAAb TOBEPXHOCTH
cdepsl

B3aumHuoe pacrionoxxenue chepbl u
TUIOCKOCTH; KacarebHast
IUTOCKOCTH K cdepe; TIIoaab
cepsr

N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

unuuapudeckast TOBEPXHOCTb,
o0pa3yromue UIHHIPUYECKON
MOBEPXHOCTH, OCh

HUJIUHAPUYECKON MOBEPXHOCTH

https://resh.edu.ru/subject/lesson/4034/start/22791/

https://goo.su/MtUSN

https://goo.su/MtUSN

https://go0o.su/9NJ9uH

Hunusap: ocHOBaHMS U OOKOBast
MMOBEPXHOCTh, 00pa3yromas U OCh;
IUIOIA b OOKOBOI U IMOJTHOM
MOBEPXHOCTHU

https://goo.su/9NJ9uH

N306paxkenne nunuHapa Ha
ockoctu. Pa3BépTka mummHapa.
Ceuenus muimHApa (MIOCKOCTHIO,
napauielbHOW Win
NEepHEeHIUKYIIIPHON OCH LIUIMH]PA)

https://goo.su/9NJ9uH

KoHnueckas HOBEpXHOCTS,

https://qoo.su/RBTZ0O0d



https://resh.edu.ru/subject/lesson/4034/start/22791/
https://goo.su/MtU8N
https://goo.su/MtU8N
https://goo.su/9NJ9uH
https://goo.su/9NJ9uH
https://goo.su/9NJ9uH
https://goo.su/RBTZO0d

00pa3yrolne KOHMYEeCKOM
MIOBEPXHOCTH, OCh U BEPIIHHA
KOHHYECKOW TOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,
00pa3yroias 1 OCh; IJIOMIA b
OOKOBOH U MOJHON IOBEPXHOCTH

https://qoo.su/RBTZ0O0d

10

11

12

13

Y ceu€HHBIM KOHYC: 00pa3yroIIue 1
BBICOTA; OCHOBAHUS K OOKOBas
MMOBEPXHOCTh

N3006paxeHne koHyca Ha
mIockocTy. Pa3Béprka konyca.
Ceuenus koHyca (IIJIOCKOCTBIO,
rapasuieIbHON OCHOBAaHHIO, U
IJIOCKOCTBIO, MPOXOIAIIEH yepe3
BEPILUHY)

KOM6I/IHaI_II/I$I TCJI BpallICHUS 1
MHOT'OT'PAaHHUKOB

MHoOrorpaHHuK, ONMCaHHbIA OKOJIO
cdepsl; cdepa, BIMcaHHas B
MHOTOIPAaHHUK WJIU B TEJIO
BpalleHus

Ilonsarue 06 00béMe. OCHOBHBIE
CBOIicTBa 00BEMOB TET

https://goo.su/RBTZ0O0d

https://goo.su/RBTZ0O0d

https://resh.edu.ru/subject/lesson/4903/start/22646/

https://resh.edu.ru/subject/lesson/4034/start/22791/

https://resh.edu.ru/subject/lesson/4910/start/23238/

14
15

O0BEM IUIHHIpa, KOHYCa

O06BEéM mapa u miomaas chepsl

https://resh.edu.ru/subject/lesson/6300/start/22490/

https://resh.edu.ru/subject/lesson/5525/start/22875/

16

[TogoOHEBIE TENa B MPOCTPAHCTBE.
COOTHOIICHUS MEXTy TUTOIIATMHU
MOBEPXHOCTEH, 00BEMaMHU

https://resh.edu.ru/subject/lesson/4911/start/23300/



https://goo.su/RBTZO0d
https://goo.su/RBTZO0d
https://goo.su/RBTZO0d
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4911/start/23300/

MOAOOHBIX TEN

17

18

KonTponbhas pabota no remam

"Tena Bpamenus" u "O6beMbI Ten"

BekTop Ha MI0CKOCTH U B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4758/start/21648/

19
20

C0XCHHE U BIUMTAHHUC BCKTOPOB

VYMHOXEHHE BEKTOpa Ha 4YHCJIO

https://resh.edu.ru/subject/lesson/4758/start/21648/

https://resh.edu.ru/subject/lesson/4758/start/21648/

21

Pa3znosxeHne BekTopa 1o TpéM
HEKOMIUIaHapHBIM BEKTOPaM.
[TpaBuio napauienenunena

https://resh.edu.ru/subject/lesson/6404/start/132055/

22

23

24

25

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUM C
BEKTOpaMH

[TpsmoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3amauu B
KOOpJMHATax

Yroa Mexy BEKTOpamH.
CkanspHoe Mpou3BeIeHNE
BEKTOPOB

Boruncnenue yrioB Mexy
IPSIMBIMU U TUIOCKOCTSIMH

https://resh.edu.ru/subject/lesson/6404/start/132055/

https://goo.su/\VomwJ8

https://resh.edu.ru/subject/lesson/5723/start/149167/

https://resh.edu.ru/subject/lesson/6083/start/149229/

26

KoopanHatHO-BEKTOPHBIN METOT
MIPY PEIIEHUH T€OMETPUUECKUX
3a7a4

https://resh.edu.ru/subject/lesson/6404/start/132055/

27

KonTponbhas pabota no teme
"BeKTopbl U KOOPAUHATHI B



https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://goo.su/VomwJ8
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6404/start/132055/

npocTpaHcTse”

28

29

30

31

32

33

[ToBTOpEHHE, 0000IIICHUE U
CHCTEMaTHU3alus 3HAaHUM.
OcHoBHBIE GUTYPHI, HAKTHL,
TEOpPEMBI Kypca INIaHUMETPUN

[ToBTOpEHME, 0000IICHUE U
cHCTeMaTH3aIMsl 3HAHWA.
OcHoBHBIE GUTYPHI, HAKTHL,
TEOpPEMBI Kypca INITaHUMETPUN

[ToBTOpEHME, 0000IICHUE 1
cHCTeMaTHu3alus 3HaHuil. 3agaun
IJIAHUMETPUH ¥ METOJIbI UX
petieHus

[ToBTOpEHHKE, 0000IIICHUE 1
cHCTeMaTHu3anus 3HaHuil. 3agaun
TUTAHUMETPHUH U METOJIBI UX
peleHus

[ToBTOpenue, 060061IeHUE U
CHCTeMaTU3alys 3HAHHMH.
OcHoBHBIE QUTYPBI, HAKTHI,
TEOpPEMBI Kypca CTepeOMEeTPHH

Wrorosas koHTposibHasA paboTa

https://resh.edu.ru/subject/lesson/5731/start/22407/

https://resh.edu.ru/subject/lesson/4906/start/84087/

https://resh.edu.ru/subject/lesson/4911/start/23300/

https://math-ege.sdamgia.ru

https://math-ege.sdamgia.ru

https://eqe.fipi.ru/bank/

34

[ToBTOpenue, 060061IIeHUE U
cHUcTeMaTU3als 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

https://math-ege.sdamgia.ru



https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://math-ege.sdamgia.ru/




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






