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MNOACHUTEJBHASA 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,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH pPEAJTbHOIO0 M HICANBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsT 00pa30BaHus
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3oM, oOydaronigecss Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBIECHUS 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 SBIICHUS OKPYKAIOMIETO MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHATHSMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM 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 Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeTIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOYy OOYy4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB W  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUN Kypca «I'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
oOy4YeHHs Ha YPOBHE CPETHETr0 0011ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENIbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH 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 reomerpun oTBoAUTCA 2 yaca B Heneno B 10 kiacce u 1 yac B
Henento B 11 kiacce. 3a cuet yactu, GopMUPyEeMOM ydaCTHUKAMHU



oOpa3oBaTenbHBIX OpraHu3anuii, nodasmusercs B 11 kmacce — 1 gac (2 yaca B
Heneno). Beero 3a 1Ba roja o0yuenus - 136 yueOHBIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKEeHUE MpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YroJd MEXAY NpsMbIMH B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MNPU3HAK  MEPHEHAUKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHasd mnupaMuaa. OJEMEHTbl TMpuU3Mbl U nupamMujabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS TNHPAMUJA; NPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W MPABUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON 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 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; 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
BpaIICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. OO0bEM LUIMHIPA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOSAIIEE 4Yepe3 BEPIIMHY), CECUEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemenwe 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE 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 TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLMAJIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU 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 MATEMATUKOB U POCCUUCKOW MAaTEMaTUUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, OTHYECKOTO  IOBEICHUS,
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
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, peLIeHUH, paccyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
UHTEepecax 3J0pOBOro M 06€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOIIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHuecKoMy oOpa3oBaHHIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTEMAaTUYECKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJHON U COIMATBHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MO>KHBIX MTOCJIEJICTBUM JJIsl OKPY>KaIOLLEH CPebl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUECKOW JMeSITeNIbHOCTH, ITamoB €&
pa3BUTUS W 3HAYMMOCTH JJIsl Pa3BUTHS LMBWIW3ALMHU; OBIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTypOoW KaK CpEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYI0 M HCCIIENOBATENbCKYIO JAESITEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MATEMAaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

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

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

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHECHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUITUTHI HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chopmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 0OYUAIOUUXCSL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

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 popMyInpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJb30BaThb  MPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTaTOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1auH;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;



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

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, MPSMas, INIOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccuduimupoBaTh B3auMHOE pacCloONOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOIpPaHHHKA, TPABUIILHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; PSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEepPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMATUYECKHUX 3a7[ad Ha BBIYHCIICHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOIIAASIMU TOBEPXHOCTEN, 00BEMaMU NTOJI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEJICTaBICHHYIO Ha YEPTEXKaxX U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

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

[IpyMEHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEaAbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUYECKUX TOHITHI U TEOpeM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 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 YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
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 ITPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, MHCCIEN0BaTh MOCTPOECHHBIE MOJEIN C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenune. AKCMOMBI CTEPEOMETPHUU U UX 5 1 bubnuoreka [{OK
CJIEJICTBHS https://m.edsoo.ru/1c209e37
. bubnuoreka [{OK
2 [TapanmienbHOCTh IPSIMBIX U TIIOCKOCTEH 19 1 https://m.edsoo.ru/Lc209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 17 1 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 MuororparHiKit 13 1 https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
° Bexroper 1 1 https://m.edsoo.ru/1c209e37
6 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 3 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoJsn4yecTBo 4acos JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 Bextpopst B poctparicTae 8 1 https://m.edso0.ru/1c209e37
5 Metoa KOOpIUHAT B TPOCTPAHCTBE. 12 1 bubnnoreka [JOK
JIBr>xkeHue. https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 Tema ppameris 15 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
4 Obwemer Ten 15 1 https://m.edsoo.ru/1c209e37
5 [ToBTOpeHME, 0000IIECHNE, 18 bubnnoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
aTa uugposBbie
Ne n/m Tema ypoka Kontposbubie IIpakTnueckue A p
Bcero u3ydyeHusi oOpa3oBaTeJbHbIE
padoTshI padoThI
pecypcsl
. [Ipenmer crepeomeTpru. AKCUOMBI . 03.09.2024 Bubmiorexa LIOK
CTCPECOMCTPHH. https://m.edsoo.ru/aecc77cd
5 HekoTopsie ciieicTBUS U3 aKCHOM. 1 05.09.2024 bubnunoreka LIOK
https://m.eds00.ru/2d8a9c99
5 Pemrenue 3amay Ha HpI/INieHeHI/Ie . 10.09.2024 Bu6uorexa 1JOK
dKCHOM M X CIICNICTBHH. https://m.edsoo.ru/db685e73
. Pemienue 3amau Ha an/IMveHeHI/Ie . 12.09.2024 Bu6morexa LIOK
dKCHOM M X CIICACTBUH. https://m.eds00.ru/a63959%d
: KonrtpomnsHas padora Ne 1 1o Teme: . . 17.09.2024 Bu6mmorexa [OK
BBBeneHne. AKCMOMBI CTEPEOMETPUNY https://m.eds00.ru/b30dff38
A [TapannenpHble psiMbIE B . 19.09.2024 Bu6uorexa IJOK
TIPOCTPAHCTBC. https://m.edso00.ru/3d8ffd32
5 [TapannenbHOCTh TPEX MPSIMBIX. 1 24.09.2024 bubmuoreka [JOK
https://m.edsoo.ru/Occ5c4fe
8 [TapannenbHOCTh TPEX MPSIMBIX. 1 26.09.2024 bubmuoreka [IOK
https://m.edso00.ru/239c8ch4
9 [TapannenbHOCTh TPSAMOI U 1 01.10.2024 Bbubmuoteka [IOK

https://m.edso00.ru/65c6b106



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106

IIJIOCKOCTH.

10 uageroorn Pemenie st P Bemorera 0K
: : https://m.edso0.ru/258fc245

11 CkpemmBaromumecs mpsmMoie 08.10.2024 bub6nmmoreka [IOK
https://m.edso00.ru/1a2520f6

12 CkpeuuBarouecs npsiMble 10.10.2024 Bu6muotexa [JOK
https://m.edso0.ru/93ad36b3

13 E;I“OJII)I C COHAIPaBJIEHHBIMU 15.10.2024 Bu6uorexa 1JOK
PpOHAMH. https://m.edsoo.ru/ee1d19b9

14 Yron Mexay npsMbIMU 17.10.2024 bu6nmorexa LIOK
https://m.edso0.ru/9f4071b9

KonTponbnas pabota No2 1o teme: 22.10.2024

15 «TapamienbHOCTh TPSIMOU U bubanorexa LIOK
UIOCKOCTHY https://m.edso0.ru/fe733862

16 [TapannenbHbIe TUIOCKOCTH. 24.10.2024 bu6mmoteka [IOK
https://m.edsoo.ru/2935a9a0

17 CBoiicTBa mapaienbHbIX MIOCKOCTEH 05.11.2024 bu6mmoteka [IOK
https://m.edsoo.ru/2e18f255

18 Pemenue 3amay. 07.11.2024 bubmuorexa [JOK
https://m.edso0.ru/e504d656

19 Terpasap 12.11.2024 bubmuoreka [IOK
https://m.edsoo.ru/4a28dc02

20 [Mapannenenunen 14.11.2024 bubnunorexa LIOK
https://m.edsoo.ru/1d434d0f

21 3aaun Ha TOCTPOCHUE CEUCHUH. 19.11.2024 bu6nunorexa LIOK

https://m.edsoo.ru/ec26fe5d



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
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https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

99 3aiaun Ha TOCTPOCHUE CEUCHUH. 21.11.2024 bubnunorexa LIOK
https://m.edsoo.ru/9a0a%e56
Kontponbnas padora Ne 3 mo teme 26.11.2024
23 «[TapannenbHOCTh NPSAMBIX U Bu6muotexa [JOK
IOCKOCTE https://m.edso0.ru/b19f6asd
y 3auer Jil'gl no teme: «llapaaensHOCTh 28.11.2024 Bu6mnorexa LIOK
TIpAMON H IIOCKOCTH» https://m.edsoo.ru/0ac11c95
25 [lepnieHiuKynspHBIE IPSIMBIE B 03.12.2024 Bu6uorexa 1JOK
1IPOCTPAHCTBE https://m.edsoo.ru/ba545966
- [TapannensHbie NPsIMBIE, 05.12.2024 Bumorexa [IOK
TICPHCHNKYIPHBIC K ILIOCKOCTH. https://m.edsoo.ru/f85bfc46
. HpI/ISHeUu( NEePIEHINKYISPHOCTH 10.12.2024 Bubmorexa LIOK
TIpAMON M IUIOCKOCTH. https://m.eds00.ru/79165d15
28 Teopema o HpﬂMOfI: 12.12.2024 Bu6uorexa IJOK
TICPIICHANKYIAPHON K ITOCKOCTH. https://m.eds00.ru/635¢5087
29 Paccrosinue 17.12.2024 bubnuoreka [{OK
https://m.edsoo.ru/bd3745f8
30 Paccrosinue 19.12.2024 bubnuoreka [{OK
https://m.edsoo.ru/7d18834b
31 Teopema o TpEX neprneHANKYIApax 24.12.2024 bubmuoreka [IOK
https://m.edsoo.ru/33c477d3
30 Teopema o Tpéx nepneHAUKYISIPax 26.12.2024 bu6muoreka [JOK
https://m.edsoo.ru/66fefadd
33 VYroa Mexay mpsMoil ¥ TUIOCKOCTHIO. bubnuotexa [JOK

https://m.edsoo.ru/asb7b8e3



https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3

Pemenue 3agau

bubnunorexa LIOK

34 https://m.edsoo.ru/dbee22bc

35 JIByrpaHHbI{ yTroja bubmuorexa [JOK

https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yTroja bubmuorexa [JOK

https://m.edsoo.ru/5fa0b3ce

- [Tpuznak prHeHI[I/IKyJ'ISIpHOCTI/I JIBYX Bu6muorexa LIOK
TockocTen. https://m.edso0.ru/c7c777ed

38 [IpssMOyTONBHBIN MTapasuIeIeIuIIe ] Bbu6moteka [JOK

https://m.edsoo.ru/ec3e2da3

39 Pemenue 3amgau bubnunoreka LIOK

https://m.edsoo.ru/ed9e2a8e
KonTponbnas padorta Ne4 o teme:

40 «IlepneHIUKYJISIPHOCTD IPSAMBIX U bubanorexa LIOK
IOCKOCTEl https://m.edsoo.ru/ba75dc57
3ayer mo Teme:

41 «IlepneHIUKYIAPHOCTD NPSIMBIX U bubanorexa LIOK
ILIOCKOCTE! https://m.eds00.ru/e4972cdc

42 [Tonsitue MuororpanHuka. [lpuzma bubmmoteka IIOK

https://m.edsoo.ru/52188a7d

43 [lmomaae MOBEpXHOCTH MPU3MBI bu6nmorexa LIOK

https://m.edso0.ru/9f246736

44 [lmomaae MOBEPXHOCTH MPU3MBI bubnunorexa LIOK

https://m.edsoo.ru/5b971ef3

45 IIupamupa. IIpaBunbHas nupamuia bubmuoteka [IOK

https://m.edsoo.ru/2d24e873



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

[1nomane MOBEPXHOCTH TUPAMUIBI

bubnunorexa LIOK

46 https://m.edsoo.ru/b4ad63ad
47 VYceuennas nupamuaa bu6nmorexa [IOK
https://m.edsoo.ru/8a7be683
48 VYcedennas nupamuaa bu6nmmoreka [IOK
https://m.edsoo.ru/fblcd0a5
49 [IpaBuiibHBIE MHOTOTPAHHUKH bubmuorexa [IOK
https://m.edso0.ru/074c8865
50 Pemenue 3amgau bubnunoreka LIOK
https://m.edsoo.ru/a0fddSbf
51 Pemenue 3amgau bubnunoreka LIOK
https://m.edsoo.ru/b9e777d9
59 Pemenue 3amgau bubnunoreka LIOK
https://m.edsoo.ru/6cdbecef
o | piers o
https://m.eds00.ru/37d84157
54 3auet Ne3 no teme: «MHOTOTpaHHUKA bubnnorexa [JOK
https://m.edsoo.ru/5603e30b
|t e
https://m.edsoo.ru/a95f5c04
56 CnoskeHe ¥ BRIUUTAHHUE BEKTOPOB. bubmuoreka [IOK
https://m.edsoo.ru/7ad0020b
57 CrnosxeHue 1 BHIYUTAHHUE BEKTOPOB. bu6muoreka [JOK
https://m.eds00.ru/235171b3
58 YMHOKEHUE BEKTOPA HA YUCIIO. bubmmoreka [JOK
https://m.edsoo.ru/f47dfefd
59 YMHOXEHUE BEKTOpa Ha YUCIIO. BuGmnorexa [TOK



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
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Komnnanapusie BexkTopsl. [IpaBuio

https://m.edso0.ru/79¢10312

60 1 bu6nunoreka LIOK
napajucieluIcaa. https://m.edsoo.ru/2faadc3f

61 Komnnanapusie BexkTopsl. [IpaBuio . Bubsuorexa IIOK
napajuiesienumnena. https://m.edso0.ru/79853608

6 Paznoxenue BekTopa 1o tpem . Bu6morexa [IIOK
HCKOMILIaHAPHBIM BCKTOpaM. https://m.edso0.ru/1e053890

63 Pemenwue 3ama4 mo Teme: «BekTopsl B . Bu6miorexa [JOK
MIPOCTPAHCTBE» https://m.edsoo.ru/482d3f51

y Pemenue 3amau mo teme: «BekTophl B . Bubmorexa [OK
MIPOCTPAHCTBE» https://m.edsoo.ru/28a6573c

5 Kontponbnas pabora Ne6 mo teme: . . Bu6moreka [[OK
«BeKTOpBI B MPOCTPAHCTBE) https://m.edsoo.ru/098bedad
Pemrenue 3agad mo reme

66 «[TapajutesbHOCTh IPSIMBIX H 1 bubnmorexa LHOK
ILIOCKOCTE https://m.edsoo.ru/f7792ba9
Pemienue 3agad mmo reme:

67 «[TepneHANKyYIAPHOCTD IPSIMBIX U 1 bubnmorexa LHOK
LIOCKOCTER https://m.edsoo.ru/b9146bc0

8 Pemenne 3amad mo teme: . Bu6nuorexa [IOK
«MHOTrOTpaHHUKI» https://m.eds00.ru/56765e8b

OBIIEE KOJIMYECTBO HACOB I10 68 56

[NPOT'PAMME



https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
ara uugpoBbie
Ne n/m Tema ypoka Kontpoabusbie IIpakTuueckue A p
Bcero u3yuyeHHsi oOpa3oBaTeJbHbIE
padoTshI padoThI
pecypchl
1 [TapamiensHOCTh B IPOCTPAHCTBE 1 03.09.2024 bubaunoreka [JOK
https://m.edsoo.ru/0341bc2b
, [TeprieHAMKYASAPHOCTH B . 05.09.2024 Bu6moreka [[OK
1IPOCTPAHCTBE https://m.edsoo.ru/bed12a43
KoopauHaTel TOUKH ¥ KOOPAMHATHI 10.09.2024
3 BekTopa. [IpsiMoyrosibHast cucrema 1 Bubsmorexa LIOK
KOOPJMHAT B MPOCTPAHCTBE. https://m.EdSOO.rU/bC15f7f2
4 KoopauHatsel BekTOpa. 1 12.09.2024 bubnnoreka [JOK
https://m.edsoo.ru/6054b8c1
CBs13b MEXly KOOpJIMHATAMH 17.09.2024 Bu6uoreka IIOK
S BEKTOPOB 1 KOOPAMHATAMH TOHCK. 1 https://m.eds00.ru/188f6216
CBs13b MEX]Iy KOOpJUHATAMU 19.09.2024 Bu6auorexa [IOK
6 BEKTOPOB 1 KOOPAMHATAMH TOHCK. 1 https://m.edso00.ru/016e25eb
-, [Ipocreiimue 3agaun B KOOpAUHATAX. 1 24.09.2024 bu6nmorexa LIOK
https://m.edsoo.ru/c94ba09b
Kontponsnas padora Nel 26.09.2024
3 «KoopanHaTBI TOYKH B KOOPIUHATHI 1 1 Bubmorexa LIOK
BEKTOpPa» https://m.edso0.ru/897dd3b2
9 YT0J MeXIy BEKTOPaMH. 1 01.10.2024 bubnmnorexa [JOK

https://m.edsoo.ru/1468bab3



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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https://m.edsoo.ru/6054b8c1
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10 CkansipHoe POU3BEICHUE BEKTOPOB. 03.10.2024 Bu6mumotexa [JOK
https://m.edsoo.ru/Obdelbe8
1 CkanspHoe MPOU3BEICHUE BEKTOPOB. 08.10.2024 bubmuorexa [JOK
https://m.edsoo.ru/3cef10e5
BblumciieHre yriioB MEKy PSIMbIMU 10.10.2024 Bu6suoreka [IOK
12 1 IIIOCKOCTAMA. https://m.eds00.ru/0b136158
BblumciieHre yriioB MEK/Ly IPSIMbIMU 15.10.2024 Bu6suoreka [IOK
13 1 IIIOCKOCTAMH. https://m.edso0.ru/26a03fb7
14 LlenTpanpHasi CAMMETPHSI. 17.10.2024 bubnnoreka [JOK
https://m.eds00.ru/5513d87b
15 OceBast cummeTpust 22.10.2024 bubmmoreka [JOK
https://m.edsoo.ru/d189bde2
16 3epkaibHasi CHMMETPUS 24.10.2024 bubmmoreka [JOK
https://m.edsoo.ru/810cfleb
17 [MapannensHbIid IEpEeHOC 05.11.2024 bu6mmoteka [IOK
https://m.edsoo.ru/4a33a8ab
OO6o061IeHIe 3HaHUIT TT0 TeMe» MeTon 07.11.2024 Bu6suoreka [IOK
18 KOOpAMHAT B POCTPAHCTBEY https://m.edsoo.ru/5caefclb
O6o061IeH e 3HaHMIT TT0 TeMe» MeTos 12.11.2024 Bu6suoreka [IOK
19 KOOpZIMHAT B IPOCTPAHCTBEY https://m.edsoo.ru/23f4f089
Kourponbhast paGora Ne2 14.11.2024 Bub6uoreka IIOK
20 «Koop/IMHATBI B POCTPAHCTBE» https://m.edsoo.ru/dee379eb
[MousTre mumHapa. [homans 19.11.2024 Bub6suorexa IIOK
21 MOBEPXHOCTH LIMJIMHAPA. https://m.edsoo.ru/a28fd74e
99 Pemenue 3anau no teme «{umunmp». 21.11.2024 bubmuoteka [IOK

https://m.edsoo0.ru/5a827900
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23 Pemenue 3anau no reme «L{umuuapy. 26.11.2024 bubnunorexa LIOK
https://m.edsoo.ru/d3alfe30
24 Pemenue 3ana4 mo teme «Llyumaaapy. 28.11.2024 bubnuorexa [JOK
https://m.edso0.ru/48db7058
o5 Konyec. 03.12.2024 bubmuorexa [JOK
https://m.edsoo.ru/725effc4
26 Pemenue 3amau o reme «Konycy. 05.12.2024 bu6nmoreka IIOK
https://m.edsoo.ru/8efbe78e
97 Pemenue 3amau mo reme «KoHycy. 10.12.2024 bubnunoreka LIOK
https://m.edso0.ru/77c22fc5
28 Cdepa u map. YpaBHeHHe Cephl. 12.12.2024 Bbu6mmoteka [JOK
https://m.edso0.ru/1780ba5d
B3anMHoe pacnionoxxenue cepbl 1 17.12.2024 Bu6uorexa IIOK
29 TTOCKOCTH. https://m.eds00.ru/078cd184
30 KacarenpHast mmockocTs K cepe. 19.12.2024 bubmmoreka [JOK
https://m.edsoo.ru/7491efe0
31 KacatenbHast miaockocTs K cdepe 24.12.2024 bubmuoreka [IOK
https://m.edsoo.ru/4dffda97
39 [Tnomans cheps 26.12.2024 bu6nmorexa LIOK
https://m.edsoo.ru/74b2ad91
Pemenne 3a1a4 Ha MHOTOIpaHHMKH,
33 IWITHMHIP, KOHYC 1 map. [loBTopeHue Bub6smorexa [IOK
BOIIPOCOB TEOPHH. https://m.edsoo.ru/ec24dfc2
Perienue 3a1a4 Ha MHOTOTPAHHUKH,
34 WIHHIP, KOHYC U 1map. [ToBTopeHue Bubmmoreka IOK
BOITPOCOB TEOPHH. https://m.edsoo.ru/f465d10e
35 KonTponbnas padora Ne3 «Tesa bubmuoteka [IOK

https://m.edsoo.ru/0341bc2b
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BpaILEHUs»

ITonsatue oobema. O0bEM

bub6nmmoreka [IOK

36 TpAMOYTOJILHOTO HApaJLICICIIIIC/A. https://m.edsoo.ru/bed12a43
O0BeM IpsSIMOi MPU3MBI, OCHOBAaHUEM
37 KOTOPOH SIBJISETCS MPSMOYTOJIBHBIN Bubuoreka [OK
TPEYroIbHUK https://m.edsoo.ru/bc15f7f2
38 O6béM mpu3mbl. OOBEM HUIHHIIPA. bubnnorexa [JOK
https://m.edsoo.ru/6054b8c1
39 O0BbEM HAKIIOHHOH MPU3MBI. bubnnoreka [JOK
https://m.eds00.ru/188f6216
40 OO0BbEM HAKIIOHHOH MPU3MBI. bubnnoreka [JOK
https://m.edsoo.ru/016e25eb
a1 OO0BeM TUpaMHIBI. bubmmoreka [JOK
https://m.edsoo.ru/c94ba09b
42 O06bemM nTupamMuIbl. bubmuoteka [IOK
https://m.edso0.ru/897dd3b2
43 O06bemM nTupamMuIbl. bubmuoreka [IOK
https://m.edsoo.ru/1468bab3
44 O0beM mupaMuIb. bubnmnorexa [JOK
https://m.edsoo.ru/Obde1be8
45 O6beM KoHyca. bubnnorexa [JOK
https://m.edsoo.ru/3cef10e5
46 OObeM m1apa u ero yactei bubmmoreka [JOK
https://m.eds00.ru/0b136158
47 OObeM m1apa u ero yactei bubmmoreka [JOK
https://m.eds00.ru/26a03fb7
48 Ilnomans cepsr. bubnmnorexa [JOK



https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7

https://m.edso0o.ru/5513d87b

49 Tena Bpatenus Bu6muoteka [JOK
https://m.edsoo.ru/d189bde2
Kontponbnas padora Ne4 «Tena Bubmmoreka [JOK
50 BpALICHI https://m.edsoo.ru/810cfleb
AKCHOMBI CTEPEOMETPUU U UX
cieactBus. [lapamienbHOCTb NPSMBIX, Bu6muoreka [JOK
o1 TIp5IMOH 1 IITOCKOCTH. https://m.edsoo.ru/4a33a8ab
CkpeuBaroniyecs rnpsiMple.
[lepneHMKyIAPHOCTD NPSMOM U
52 mockoctd. TeopeMa o Tpex Bubmuorexa IIOK
TIepIeHINKYIIAPAX. https://m.edsoo.ru/5caefclb
Yroa Mexay nIpsMOM U INIOCKOCTBIO.
53 bubnunoreka LIOK
JIByrpaHHBIN yTOJI. https://m.edso00.ru/23f4f089
54 [lepnieHIUKYNSAPHOCTD MIOCKOCTEH. bubmmnoreka HOK
https://m.edsoo.ru/dee379eb
55 MHororpaHHuku: Ky0 bubmmnoreka HOK
https://m.edsoo.ru/a28fd74e
56 MHororpaHHUKu: napajieienumnes bubmmnoreka HOK
https://m.eds00.ru/5a827900
MHororpanauku: npusma. Ilnomans
nosepxHocTu. [Inomane Bu6amnoreka LIOK
57 IIOBEPXHOCTH COCTaBHOTO https://m.edsoo.ru/d3alfe30
MHOTOT'paHHHUKA
MHOTOrpaHHHUKH: TUPAMU/IA. Bu6mmoreka [JOK
58

[Imomaae moBepxXHOCTH

https://m.edso0.ru/48db7058
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59 O0beM COCTaBHOTO MHOTOTPAHHHKA 1 bubnmoreka [JOK
https://m.edsoo.ru/725effc4
60 [ap 1 bubmuorexa [JOK
https://m.edsoo.ru/8efbe78e
61 Humuaap 1 bu6nmmoreka [IOK
https://m.edsoo.ru/77c22fc5
62 Konyc 1 bubmuorexa [IOK
https://m.edsoo.ru/1780ba5d
63 KomOuHnamuu ten 1 bubnunoreka LIOK
https://m.eds00.ru/078cd184
Bexrops! B mpoctpancTie. [leiicTBus
64 Haj BekTopamu. CKasipHOe 1 Bubnuoreka [LIOK
IIPOM3BE/ICHIE BEKTOPOB https://m.edsoo.ru/7491efe0
65 Metoj KOOpJIMHAT B TPOCTPAHCTBE. 1 bubanorexa [JOK
https://m.edsoo.ru/4dffda97
66 Meroa KoOpAUHAT B IIPOCTPAHCTBE. 1 bubmuoteka [IOK
https://m.edsoo.ru/74b2ad91
67 Ypok-KOHCYIbTaLUS 1 bubmuoreka [IOK
https://m.edsoo.ru/ec24dfc2
68 Y pok-KOHCYIbTaLUS 1 bubmuoreka [IOK
https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka: anredpa v Hayaia MaTeMaTUYEeCKOTO aHalIu3a, TEOMETPHUS.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

1. Nuenckas M. A. I'eometpusi. Kontponpsubie padotsl. 10 -11kmacc: yueo.
nocobue a1 06111e00pa3oBaT. opranuszaiuii: 6a3oBblil ypoBeHb / M.A.
Nuenckas. - M. : IIpoceemenue. 2019

2. Nuenckas M. A. I'eometpust. CamocrositenbHbie padoThl. 10 kiacc: yueo.
nocoodue A1t 001e00pa3oBaT. opraHu3aiuii: 6a3oBeiil ypoBeHb / MLA.

Nuenckas. - M. : [Ipocsemenue. 2018

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. OTKpBITHINM OaHK 3a7aHuil Mo MaTemMaTuke WWW.fipi.ru

2. ®enepanbHbIl HEHTP TECTUPOBAHKUS WWW.rustest.ru

3. Pemry EI'D https://ege.sdamgia.ru/



