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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst  11-12  xmaccoB paspaborana Ha ocHoBe DenmepaibHOTO
rOCyIapCTBEHHOT'O 00Pa30BaTEILHOTO CTaHAApTa CPEAHEro o0Iero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUS.
Peanuzanust mporpaMMbl 00eCIIeYnBaeT OBJIAJICHUE KITFOYCBBIMU KOMIIECTEHIIUSIMH,
COCTABJISIIONIIIMU OCHOBY IS CaMOPA3BUTHSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YJarOIIHXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yabTAaTOB OOY4YEHHUS TE€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJILHON MaTeMaTH4eCcKou
I'PaMOTHOCTH, U3yY€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3BuTue y oOydarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MaTEeMaTUYECKON HayKOW SBJIIEHMH M NPOLECCOB pPEAJbHOTO MHpa, MeECTe
re€OMETPUU B CUCTEME HAYK M POJIM MaTEMAaTUYECKOTO MOJIEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIJICHUs, HEOOXOAMMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOecreyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TNpU HU3YYCHHH OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEPIKICHU N
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHUE BBIABUIATh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad e€CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTH uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJIbHOrO ObITHS, (opma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMMa 1o reoMeTpuu Ha ©0a30BOM YpOBHE TpeqHA3HAUYeHa JiA
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenupuKoN TEOMETPUHM ¥ HEOOXOAWUMBIC [JII XU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BOM ypoBHE B 1 1—12 knaccax gBisitoTCs:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmupoBaHue TpeACTAaBICHUS O MHOTOTPAHHUKAX W TeJIaxX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHHEC METOAAMH PEIICHMs 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHHEe yYMEHHS TPOBOJUTH  HECIOXKHBIE JOKa3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUU Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 11-12 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUIN
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMsI paboyell mporpaMmbl, pacnpeleieHHbIM [0 TrojaM oO0y4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUA OOydYaroluXcs, paclIupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpumn oTBOoaMTCS 2 4aca B Henemo B 11 kmacce u 1 gac B
Hezaento B 12 kiacce, Bcero 3a Jia roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
11 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTepeoMeTpuu. Touka, TmpsMas, IUJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECs,
NapajulesibHble W CKpeummBaronmecs npsamele. [lapajuiensHOCTE NpsAMBIX U
IUVIOCKOCTEH B IPOCTPAHCTBE: IMApAJUICIIBHBIE IPSMBIE B  IPOCTPAHCTBE;
NApAJLIENBHOCTh TPEX MPSAMBIX; NAPAIEIBHOCTD MPSMOM U IUIOCKOCTH. YTIIBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; Yroid MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesienuIea; IOCTPOCHUE CEUEHUH.

IleprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JBYTPaHHBIM  yroJ, JIMHEWHBIA YroJl JABYTPaHHOIO  yIJia.
IleprieHIUKYJISp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJSPHOCTA  JIBYX
IocKocTer. TeopeMa o TPEX MEepHEHINKYJIIIpax.

MHoOrorpaHHuKH

[IoHsiTHE MHOTOIPaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
NpU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapamrenenunen, IPSIMOYTOJIBHBIN
napajuielenunes U ero cpoicrsa. Ilupammupa: N-yronpHas nupamMuaa, 'paHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yced€HHas nHupamMuaa. OJEMEHTBl Npu3Mbl W nwupamunabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MPU3MA U
npaBWiIbHAs NUPaMHUAA; MPaBWIbHAS TPEyrojbHas NUpamMuia W IMPaBHIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSIMOM,
IUVIOCKOCTH.  OJJEMEHTbl CUMMETPHMM B NHpPaMHJax, NapaJUiesenunenax,
IPaBUIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MOBEPXHOCTU MPSIMOW MPHU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

12 KIIACC

Tesia Bpalmenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKON MOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIONIaJAb OOKOBOM M TOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OChb, IUIONMIaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBAHUS U OOKOBAsi HOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka IMIIMHIpa U KOHYCA.

KoMmOuHanuu Ten BpamieHWss UM MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpAaIlCHUS.

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

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

Ceuenusi mwiMHApa (MapaJUyiebHO UM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajujielbHO€ OCHOBAHMIO M TPOXOJAIIEE Yepe3 BEPILUHY), CEUEHUs
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UITMU 00YyUaIOIIEerocsi Kak akTUBHOTO
W OTBETCTBEHHOTO YI€HAa POCCHUUCKOTO OOINEeCTBa, NPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GyHKUMUSIMY ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOU IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
c(OPMHPOBAHHOCTBI0O  HPABCTBEHHOI'O  CO3HAHMS, OTHUYECKOTO TOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO OYyIIETo.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIEHHU, pacCyXICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
WHTEpecax 37J0pOBOT0 U 6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3/JI0POBbBIO (3710pOBOE€ MUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (du3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUIX CHIOPTUBHO-03/I0POBUTEIHHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHuecKoMy oOpa3oBaHHIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPHUPOJIHON W COIMAILHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
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.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie — noznasamenvuvie — Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYHCaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jornyeckue aeicTBus:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpeNICTICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynIHpoBaTH W MPeoOpPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKICHUN (MPSMBIE U OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

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

e CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yJibTaTam
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 ¢ unpopmaunmeii:

e BBIABJIATH JACPHUIMTHEI MHPOPMAITUH, NAHHBIX, HCOOXOAMMBIX IS 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 MHGOPMAIINIO, TIPEJICTABIATh €€ B pa3IU4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

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

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



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 X0/ 00CYKJEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY 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 popMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKECHHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJIb30BaTh  MPEUMYLIECTBA  KOMAaHIHOM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTaT paboThl; 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
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 BKJIajJa B OOIIMM MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB;
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
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OITHOOK, BHISIBICHHBIX TPYIHOCTEH;



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

IMPEAMETHBIE PE3YJ/IBTATDBI

11 KIIACC

OmneprpoBaTh NOHATUIMU: TOUKA, IPsIMas, INIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX IPU PEIICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccugummpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo ABYTrpaHHOTO yrija; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTrOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKaUuU (BBINYKJIble W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNIebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMUMH O 00pa3laM UiH
QIrOPUTMaM, TPHUMEHSSI HW3BECTHBIE AHAJUTUYECKHE METOABI IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTHYECKMX 33Jad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOIIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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, MPEJICTAaBICHHYIO Ha YepTEXKax U
PUCYHKaX.

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

[IppuMeHATH 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.

[IpyMeEHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIE
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
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEOpEM, annapara ajareopbl; pemarth
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

12 KUIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHJpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
HWIMHAPUYECKOM  TMOBEPXHOCTH;  LWJIMHIAP;,  KOHUYECKas  ITOBEPXHOCTH,
oOpa3ymolire KOHMYeCKON TOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccuduimpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

OnepupoBarh MOHATUSMHU: LIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Boruncnsate  00BbEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHWUs,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OmnepupoBaTh MOHATUAMM: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN 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 YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, 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
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 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 MAaTEMAaTUUECKHUX 3a/1a4.

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

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 BBenenmne B crepeoMeTpuio 10
5 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [leprieHAUKYIAPHOCTD NPSIMBIX U 12
IJIOCKOCTEN
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IloBTOpEHME: CEUEHMS, pACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




12 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Tena Bpamenus 23 1

OO6bEMBI TEN 36 1

BekTophl 1 KOOpPIMHATHI B TPOCTPAHCTBE 20

[ToBTOpeHME, 0000IIECHNE, 23

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 0







HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara udpposbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipaxkruieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoTbI pecypenI

OCHOBHbIE TOHATHUSI CTEPEOMETPUU: TOUKA,

npsimMasi, MI0CKOCTh, MPOCTPAHCTBO.

[TpaBuna n3006pakeHust Ha PUCYHKaX: 1

M300paxKeHHsl IIIOCKOCTEH, MapaiebHbIX

IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[Tonsartust: nepecekarouecs MmI0CKOCTH, 1

NepeceKarImecs npsmasi ¥ II0CKOCThb

[TonsaTust: mepecekarouecs MmI0CKOCTH, 1

nepeceKkarommecsa npamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'PpAaHHUKOB Ha 1
PUCYHKaX, Ha MPOCKIHUOHHBIX YCPTCIKAX

HavanpHbIe cBeneHus 0 KyOe U mupamuse,

ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanpHble cBeieHUS 0 KyOe U mupaMu/ie,

uX pa3BEPTKU 1 Mozaenn. CeueHns 1
MHOTOTPaHHUKOB

[TousaTHE 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCHOMBI 1
CTEPEOMETPHUH U CIEACTBUS U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

10 [IOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHoe pacnonoxeHue npsMbix B

1 MIPOCTPAHCTBE: MepeceKaromecs,
napajuleNIbHbIe U CKPEIIUBAIOIINECs
psIMBIE
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B

12 MIPOCTPAHCTBE: MapaJlIeIbHbIE IPSIMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
MPSIMBIX
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B

13 npoctpaHctie: [lapamienbHOCTh MPAMON U
IJIOCKOCTH

14 VYTIisl ¢ COHaNPaBICHHBIMA CTOPOHAMHU

15 VYron Mexay nNpsIMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesbHbIe MII0CKOCTH

18 CaoiicTBa napajjieNbHBIX MIIOCKOCTEH

19 [Ipocreiimue MpocTpaHCTBEHHBIC (HUTYPHI

Ha TJIOCKOCTH: TeTpa’ap, Kyo,




napaiCJICIIUIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSAMON U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIISIPHBIE K IIOCKOCTH

26 [Tpu3Hak NeprneHIuKyJIIpHOCTH MPSIMON U
IIJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IIJIOCKOCTH

29 TeopeMa 0 psIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

39 [lepneHiuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YrOl MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yria
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:

40 MpU3HAK NEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEN

41 TeopeMa 0 TpEX nepneHaUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHaUKYIApax
KoHTtponbHas paboTta 1mo Temam

44 "IleprnieHAIUKYJISPHOCTD MPSIMBIX U

wiockocTe" 1 "Yribel MeXAy OpSMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; TIPsIMasi U HAaKJIOHHAS
MIPU3MBI;, OOKOBAsI U MOJIHAS TTIOBEPXHOCTH
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IMPaMU/Ibl; OOKOBas M MOJIHAS
[IOBEPXHOCTb NMUPAMU/IbI; IPABUIIBHAS U
yCcedy€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NPaBUIBHBIN TETpa’ip; Kyo

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
MUKOCa3IP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiejaenunenax, NpaBuiIbHbIX
MHOT'OI'PAaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 . 1
pEOpa, TuaroHaiu, yribl
[Tnomans OOKOBOI MOBEPXHOCTH U TTOJTHOM
53 MOBEPXHOCTH MPSMON PU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTH MPSMON TPU3MBI
[Tnomanb 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH TMPABWIIbHONW MTUPAMUJIBI, 1
TEopeMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM UpaMUIBI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 OOBEM TTPU3MBI 1
64 KonTtponbHas padora o Teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITHIS
66 3HaHWI. Berancienne pacCTOSHMN: MEXTY 1

ABYMSA TOYKaMH, OT TOYKHU OO HpHMOﬁ, oT




TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Hrorosast KoHTpoOJIbHAS paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




12 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nem/m  Tema ypoka Kourpoabnbie IIpakruueckue Aara tupposkie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypen
1 [londaTue nuauugpa. [lnomwans 1
MOBEPXHOCTHU LIUJIMH/pPA
5 Pewrenue 3aza4 no teme «Iliomaap 1
IIOBEPXHOCTH LUJIHUHpA»
3 Pemenue 3ama4q no teme «Iliomanb 1
NOBEPXHOCTH LUJIHUHpa»
4 CamocTosiTesbHas paboTa 1o TeMe 1
«[lnomaib NOBEPXHOCTH LUIUHPA»
5 [TonaTue Konyca. [liomaab 1
MOBEPXHOCTH KOHYCa
[lnomaap NOBEPXHOCTH KOHYCa
Yce4€HHBIM KOHYC
8 Pemenue 3azay no teme «Konyc»
9 Pemienue 3aga4 no teme «KoHyc, 1
yCeYeHHbIA KOHYC»
10 Pemenue 3azsay no teme «Konyc, 1
yCce4yeHHbIA KOHYC»
11 Cdepa u wap. YpaBHeHHe ceprl 1
12 B3anMHoe pacnosioxkeHue chepnl U 1
IJIOCKOCTH
13 B3auMHoe pacmnoJioxkeHue chepbl U 1




MNJIOCKOCTH

14 KacaTesbHas MJI0CKOCTb K chepe

15 KacaTesbHas MJI0CKOCTb K chepe

16 [lnomanb chepbl

17 Pemenve 3aza4 Ha pa3in4yHble
KOMOWHAILUU TeJI

18 PasHble 33/ja4u Ha MHOTOTPaHHUKY,
UJIMH/ADP, KOHYC, lIap

19 Pa3Hble 33/1ay Ha MHOTOIPAaHHUKH,
UJIUH/P, KOHYC, LIap

20 Pewrenue 3aza4 no teme «ununjp,
KOHYC, I1ap»

21 KoHTpoJsibHas pabota N1 «l{uaunjp,
KOHYC, I1ap»

99 Pewenue 3aza4 no teme: «l{uauuap,
KOHYC, I1ap»
[lToBTOpUTENIBHO-06061IAIOLIMI YPOK

23 no TreMe«MeTo/; KOOpAWHAT B
NPOCTPAHCTBE»

24 [TousaTue o6béMa. O6bEM
NPsSMOYTOJIbHOTO MapaJsiiesenumne/ia

o5 [lousiTue 06béMa. O6bEM
NPsSMOYTOJIbHOTO MapaJsiiesenumne/ia

26 Pemenue 3aga4 no reMe «06bEM
NpSIMOYTOJILHOTO MapaJijiesienunea»

97 CaMocTosiTesbHas paboTa o TeMe

«06bEM NPSIMOYTOJILHOTO




IMapaJsuiesnenuiega»

28 06bEM NpsAMOM MPU3MbI U LIUJIMHAPA 1

29 06bEM NpsAMOM MPU3MbI U LIUJIMHAPA 1

30 006 bEM NpPAMOM NPU3MBI 1

31 06bEM LUJINHAPA 1

39 PemeHue 3a/1a4 Ha BBIYUCIEHUE 1
06'bEMOB NPSMOU MPU3MbI U IUJIUHAPA

33 Bberyucienre 06 bEMOB TeJl C IOMOILLIBIO 1
onpeze/JEHHOr0 UHTerpasa

34 06'bM HAKJIOHHOM MMPHU3MbI 1

35 0O6bEM HaKJIOHHOM PHU3MBI

36 06 béM nupaMu/ibl

37 PenreHue 3a/1a4 Ha BBIYUCIEHUE
006 béMa NMpaMU/IbI

38 006 béM yceyéHHOUM MUpPaMU/Ib

39 06 béM yceyéHHOUM MUpPaMU/Ib

40 06béM yceyéHHOUN NMpPaMU/ibl

41 061béM KOoHyCa

42 061bEM KOHYyCa

43 06EM KoHyca

44 06bEM yceyéHHOTO0 KOHyCa

45 06 bEM yceyéHHOI0 KOHYyCa

46 006bEM yceyéHHOT0 KOHyCca

47 06BbéM mapa

48 06béM mapa. PemreHue 3aa4

49 PeuleHue 3a/jay Ha BbIYUCIEHUE




00'bEMa Lapa

Pelienue 3a/ila4 Ha BbIYHCJ/IEHHUE

S0 .
06'b€Ma 11apa

51 PeuleHue 3a/ja4 Ha BbIYUCIEHUE
06'b€Ma 11apa

59 06bEMBI 1IAPOBOTO CETMEHTA,
IIapOBOr0 CJIOSI, LIAPOBOTO CEKTOpPA

53 06BbEMBI 1IAPOBOTO CETMEHTA,
IIapOBOr0 CJIOS1, LIAPOBOTO CEKTOPA

54 [lnomwanab chepol

55 PeureHue 3a/1ay Ha BbIYUCIEHUE
nJioiaau chepsol

56 PenreHue 3a/1a4 Ha BbIYUCIEHHE
nJomaau chepol
[ToBTOpUTENIBHO-060061IAI0IIHAN YPOK

57 no TeMe «O6'bEM 11apa U MJI0IIAb
cbepbi»

58 KonTposibHast paboTa N22 «06bEM Ten
BpalleHUsI»

59 [ToBTOpUTENIBHO-06001IAIOLINI YPOK
no TeMe «O6bEMBI TEJI»

60 [IpsiMmoyroJibHasA cUCcTeMa KOOP/IUHAT B
NPOCTPAHCTBE

61 KoopauHaTel BeKTOpa

62 PellieHue 3a/1a4 Ha NIpUMeHeHHe
KOOpJIMHAT BEKTOpa

63 PellieHue 3a/1a4 Ha NIpUMeHeHHe




KOOPpAWHAT BEKTOPpa

CB3b MeXay KOOpaANnHAaTaMH

o4 BEKTOPOB M KOOpJMHATaMH TOYEK

65 CBAI3b MexAy KOOpAUHATaMHU
BEKTOPOB M KOOpJMHATaMH TOYEK

66 [IpocTeiiiive 3a/jla4u B KOOpAMHATAX

67 Pemenue 3aza4 no teme «Ilpocrenmue
3a/la4M B KOOpJUHATax»

68 Pemenue 3ama4 no teme «Ilpocrenmue
33,24y B KOOpAMHATaX»

69 CkansipHOe Npou3Be/ieHUEe BEKTOPOB

70 CkansipHOe NpoX3Be/IeHHEe BEKTOPOB

71 Yros Mmexay BekTopaMu. CKaJsgspHoe
npou3Be/leHre BEKTOPOB

79 Pewenve 3a7ja4 Ha npuMeHeHue
CKaJIIPHOT'0 IPOU3Be/IeHUS BEKTOPOB

73 BeruuciieHue yrioB Mex/1y NpSIMbIMU U
IJIOCKOCTSIMHU
[loBTOpEHUE BONPOCOB TEOPUH U

74 peuieHue 3aaa4. CamocrodaTe/ibHasA
paboTa

75 LlenTpanbHas cummeTpusi. OceBas
CUMMeTpusl. 3epKajibHasi CHAMMETPUS

76 LlenTpanbHas cummeTpusi. OceBas
CUMMeTpHUsl. 3epKaJibHasi CHMMETPUS

77 [lapansienbHbINA IEpEHOC

78 KoHTposibHas pa6oTta Ne3 «CkansspHoe




IIpon3BeeHHUE BEKTOPOB. I,Z[BI/I}KGHI/IH»

[IoBTOpUTENIBHO-0000AOIUN YPOK

79 no treMe«MeTo/ KOOpAWHAT B
MPOCTPAHCTBE»

80 AKCHOMBI CTEpEOMETPHUH U UX
cjaencTBusd. PellieHue 3aaa4

81 [TapanienbHOCTb NPSIMBIX, IPAMOU U
IJIOCKOCTHU. PellleHune 3aga4

82 [TapanienbHOCTb NPSAMBIX, IPAMOU U
IJIOCKOCTHU. PellleHune 3aga4

83 Yros Mexay npsaMbIMU. Pelienue
3aja4

84 Yros Mmexay npsaMbIMU. Pelienve
3aja4

85 [lapaizieIbHOCTD MJIOCKOCTEM.
Peienume 3agau

86 [locTpoeHUe ceyeHM B TeTpasipe U
napaJsijiesjenuiese

87 [locTpoeHue ceueHUH B TeTpasape U
napaJsijiesjenuiese

88 Teopema o Tpéx nepneHAUKYyJIsApax.
Pemienue 3agau

89 [lyio11a/1b TOBEPXHOCTH U 06'bEM
npu3Mel. PenteHue 3a/1a4

90 [ly1011a/1b TOBEPXHOCTH U 06'bEM
nupamu/bl. Pelienve 3aga4

91 [lnouaab NOBEPXHOCTH U 00 bEM




UIMH/pa. Pelienue 3aa4

[lnomasb NOBEPXHOCTH U 00 bEM

%2 KOHyca. Pemienue 3aay

93 [lnomans noBepxHOCTHU chephl U
00bEM 11apa. Pelienue 3a/ja4u

94 BekTopsnl B npocTpaHcTBe. Penienne
3a4a4

95 BekTopsl B npocTpaHcTBe. Penienue
3a4a4

96 MeTo/ KOOpAYHAT B IPOCTPAHCTBE.
Pelenue 3agau

97 MeTo/ KOOpAYHAT B IPOCTPAHCTBE.
Pemenume 3agau

98 MeTo/ KOOpAMHAT B NIPOCTPAHCTBE.
PemeHnue 3aja4

99 Pewienve 3aza4 no crepeoMeTpUu U3
BapuaHTOB EI'J

100 Pewrenue 3azia4 1o crepeoMeTpUu U3
BapuaHTOB EI'D

101 Pewrenue 3azia4d 1o crepeoMeTpyu U3
BapuaHTOB EI'D

102 Pelwrenue 3az1a4 no crepeoMeTpru U3

BapuaHTOB EI'J

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.

I'eomerpus. 10-11 kmacchr: yaeOHUK Jy1si 0011€00pa30BaTEIbHBIX YUPESKICHHUI: 0a30BbIi
u npodunsHei ypoBHW/[JI.C. ATanacsun, B.®. byry3os, C.b. Kagomues u np.]/M.:
[Ipocesmenue, 2023.

. T'eomerpus: TecToBbie 3amanHusi 0a3oBoro ypoBHs cioxkHoctu: B4, B6, B9 / A.Il

Bnacoa, H.W. JlatanoBa, H.B. EBceeBa, I'H. XpomoBa. — M.: ACT: Actpens;
Bnagumup: BKT, 2021.(ABC — A36yka EI'D).

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

1.

I'eomerpust. 10-11 xmaccer: yaeOHHK ai1si 00111€00pa30BaTENbHBIX yUPEXKICHUI: 0a30BbIi
u npodunsHbii ypoBHW/[JI.C. Atanacsu, B.®. byryzos, C.b. Kamomues u ap.]//M.:
[Ipocesimenue, 2023.

I'eomeTpus: TtectoBble 3amaHus 0a30BOro ypoBHs cioxHoctu: B4, B6, B9 / A.IL
Bnacosa, H.W. JlatanoBa, H.B. EBceea, I'H. XpomoBa. — M.: ACT: Actpens;
Brnagumup: BKT, 2021.(ABC — A36yka EI'D).

I'eomerpust. 10-11 xmaccel: yaeOHHK a5t 00111€00pa30BaTENbHBIX YIPEXKICHHUH: 0a30BBII
u npodunsHbii ypoBHUW/[JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues u np.]/M.:
[Tpocesimenue, 2023.

I'eomeTpus: TtectoBble 3amaHus 0a3oBoro ypoBHs cioxkHoctu: B4, B6, B9 / A.IL
Bnacosa, H.M. JlatanoBa, H.B. EBceea, I'H. XpomoBa. — M.: ACT: Actpens;
Bnanumup: BKT, 2021.(ABC — A36yka EI'D).

N3yuenne reomerpunm B 10-11 kmaccax: Meton. Pekomenpamuu k yue6.: Ku. ans
yuutens / C.M. Caaksn, B.®. Byty30B. — M. IlpocBenienue

I'eomerpus. Junaktuyeckue marepuansl. 10 kmacc. / b.I'. 3uB — M.: IlpocBemenne —
(MT'Y — mikone).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

1. VueGnoe nocobue «Ypoku reomerpun Kupuina u Medonaus 10 xmace»

2. YuyebHoe nocobue«lC: Matemaruueckuit KOHCTPYKTOp 2.0»

3. Enunas KOJUTCKIIUS U poBbHIX 00pa3zoBaTeNbHBIX pecypcoB»
http://schoolcollektion.edu/ru

4. OdunuansHblil nHGOpMaIoHHKIH Toptan EI'D: http://www.ege.edu.ru/

5. MaremaTHKa B IOMOIIb HIKOJBHUKY U CTYJEHTY (TECThI

6. mo matemaruke on-line): http://www.mathtest.ru/

7. http://www.edu.ru — O6pa3oBarenbHsblii moptan «Poccuiickoit 00pazoBaHue»

8. http://www.school.edu.ru — HarmonanbsHsiii moptan «Poccuiickuii
00111e00pa3oBaTeNbHBINA TOPTAI

HMHTEPHET

BUJAEOYPOKHU: T'eomeTpus 11 kimacc MTHOOYPOK


http://schoolcollektion.edu/ru 
http://www.ege.edu.ru/
http://www.mathtest.ru/
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
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