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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
I[EJTOCTHOCTh OONIEKYJIBTYPHOTO, JIMYHOCTHOTO U IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYyYEHHsS] T€OMETPUU B HANPABICHUH JHMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IPaBUIBHBIX NPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUM TI'€OMETPHUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud 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 TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 3a7a4 €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 YCIOBUE €ro ColHalbHOro ObiTHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



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

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «I'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEIIHOTO MPOJI0JKEHUs 00pa30BaHMUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh T€OMETPUIO Ooliee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a3o0BoM ypoBHEe B 10—11 kitaccax sBisitoTCs:

 popMUpOBaHUE TIPEACTABICHHS O TEOMETPHUH KaK YaCTH MUPOBOU KYJIbTYpPbI
¥ OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BROXHEUIUX MATEMATHYECCKUX MOJCISX, MO3BOJISIONINX OIMUCHIBATH M
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJCIISIX U B pealbHOM
MUpPE MHOTOTPAaHHUKH U TeJia BPAIICHMUSI,;

e OBJIQJICHUE METOJIAaMU PEIICHHUS 3aJlad Ha IMOCTPOSHUS Ha HM300paKECHUIX
POCTPAHCTBEHHBIX PUTYD;

e popMHUpOBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIECHUSI OCHOBHBIX THIOB 3a/1a4; (OopMUpOBaHUE
YMEHUS TIPOBOJUTH HECIOXKHBIC JIOKAa3aTCIbHBIC PACCYXKICHUS B XOJE
pelIeHus] CTepEeOMETPUYECKMX 3aJad U 3aJad € [PaKTUYECKUM
COJIEpKaHUEM;

e Pa3BUTHE WHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00yuarommxcs,
MO3HABATEIILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUIHOCTH
MBIIILJICHUS;



e popmupoBaHue (PYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMEHUE paCIO3HABAaTh MPOSBICHUS I'€OMETPHUUECKUX MOHSITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIETH, HPUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3ydyeHHs 3aJad, pPEIIaeMbIX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4YallUXcsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET pElIeHUs 3a1ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COJIEPIKAHMS.

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
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJIAJICHUE TIE€OMETPUUYECKUMU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



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 pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpemuBarommecs npsMbie. [lapannensHOCTh NPSMBIX H
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaJuIeIIbHbIC IJIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHbICE W TEPIEHAUKYIJSPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. I[lupamupa: N-yronpHas nupamuia, rpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMKA; NpaBUJIbHAs TPEYroJibHasi MHUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHpaMuAax, nNapaiesenuneaax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIHLHOM MHUPaMUBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KVIACC

Tesia Bpalmenus

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

Konunueckass moBepXHOCTh, 00pa3yroiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU CQEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BIHMCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpancTBe. ClI0KeHUE U BRIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopnmnatel 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 PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYCCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
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 MaTeMAaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA  OKpYICAWe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

* BBISIBIISATh M XapPaKTEPHU30BaTh CYIICCTBCHHBIC NMPU3HAKA MATEMAaTHYSCKUX
O00BEKTOB, TOHATHH, OTHONICHUH MEXAYy MOHATHUAMH, (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30OBBIBATH  CYKICHHS:
yTBEpJIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBbIC, YacTHBIE WU OOIIHeE;
YCIIOBHBIE;

eBBISIBJISITh ~ MaT€MaTU4YeCKWE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BEIOMpATh CIOCOO pemieHus y4eOHoM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIONIME MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO0 OOBEKTa, SIBJICHUS,
mpoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MPOIIECCaMH;

e CAMOCTOSITEIBHO (HOPMYJIHPOBATHL OOOOIIEHUSI U BBIBOJIBI O pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBISIBJIATH ACPUIIUTH HHGOPMAIIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOMpaTh WH(OOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATh,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSITCIIBHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEISIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBHIPAKATh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3yIbTaT;

*B X0J/I¢ OOCYXJICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
poOJIEMBI, perIacMoM 3a/1a4uu, BEICKAa3bIBaTh UCH, HAIlCJICHHBIC HA TIOMCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHANIorTa, OOHAPYXHBATh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOppEKTHOH popme PopMyTHpOBaTH pa3HOTIIACHS, CBOM BO3PAKCHUS;

o IPEJICTABIISATH PE3YJIbTAThl PEIICHUS 3a/l1a4H, SKCIIEPUMEHTA, UCCIIeI0BaHNUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM
3aJ1a4 MPe3eHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U UCIIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATbHOM
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATeTPHOCTH, IUIAHUPOBATh  OPTaHW3allMI0 COBMECTHOM  paboTHI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh IPOIECC U
pe3yabTar paboThl; 0000IIaTh MHCHHS HECKOJBKUX JIFOCH;

e YJaCTBOBATh B TPYNIOBBIX (popmax paboThl (00CYyX aeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom
Gdopmuposarnue cCMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

e COCTABJISITH IJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCO0 PEIICHHUs €
y4E€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU  TIO3HABATEIBHOM  peQueKCMH KakK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPU PELLICHUU 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEM;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa LETM U YCIOBUSIM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HEAOCTHXKEHHUS DPE3YJIbTAaTOB IEATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 33/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTIia; JMHEWHBIM yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
PSIMOYTOJIBHBIN Napajijiesienunes, Kyo).

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

OmneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKIACHHE TEOMETPUUECKUX BEIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUN MEXIY JABYMS
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
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.



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

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl Ui PEUIEHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOAUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKu C(HOpPMYIHPOBAaHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHIATHAMHU: [WJIMHIPUYECKAs TOBEPXHOCTh, 0O0pa3yroIIue
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpazyroIue KOHMIEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

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

OOBSACHITH CIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIONMIAMXM  TOBEPXHOCTEH Tel  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BBIYUCISITE COOTHOMICHHS] MEXKIY IUIOMAIIMU TMOBEPXHOCTEH M 00BEMaMu
OA0OHBIX TEII.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HMHPOPMALUIO 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, OOBACHSITH, KAKUMHA CBOWCTBAMHU OHU 00JIaJIaIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPECOMETPUUECKUX 3a7ad.

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

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B NPOLECCE IOUCKA PEIICHUSA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKAECHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10 http://resh.edu.ru
5 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 http://yaklass.ru
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 http://yaklass.ru
IIJIOCKOCTEN
4 VYribl MEXAY NPSIMBIMU U TNIOCKOCTSMHU 10 1 https://skysmart.ru/
5 MHOrorpaHHuKu 11 1 http://resh.edu.ru
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 http://resh.edu.ru
7 [ToBTOpEHME: CEUEHUs], pACCTOSHUS U YIJIbI 1 http://resh.edu.ru
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



http://resh.edu.ru/
http://yaklass.ru/
http://yaklass.ru/
https://skysmart.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
http: klass.
1 Tena BpaieHus 12 p://yaklass.u
2 OO6bEMBI TEN 5 1 http://resh.edu.ru
https://int turok.
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 s Ltk 1]
4 Hosroperme, 0606meHI:Ie’ 7 1 http://resh.edu.ru
crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



http://yaklass.ru/
http://resh.edu.ru/
https://interneturok.ru/
http://resh.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero KonrTpoabubie IIpakTuueckue fl[3yqennﬂ sﬁl?z;osaTenbnme
padoThI padoTsbI pecypest
OcHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA, http://resh.edu.ru
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
1 [IpaBuna n300paxkeHUs HA PUCYHKAX: 1
M300paxeHus! MII0OCKOCTEH, MapajiebHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonsiTHst: mepecekaronrecs MIOCKOCTH, 1 http://resh.edu.ru
IIEPECEKAIOIIMECS NPsIMasi U INIOCKOCTh
3 ITonsTHs: Iepecekaromecs MIOCKOCTH, 1 http://resh.edu.ru
NIEPECEKAIOIINECS IPsIMasi U IJIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH, http://resh.edu.ru
4 n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKAX
HavanbHble cBeieHus 0 KyOe U mupamu/ie, http://resh.edu.ru
5 ux pa3BépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB
HauanbHble cBefieHHs 0 KyOe U mupamu/e, http://resh.edu.ru
6 ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB
[Tonarue 06 akcHOMaTHYECKOM http://resh.edu.ru
7 MIOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI 1

CTCPCOMCTPHU U CIICACTBUA U3 HUX



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

http://resh.edu.ru

TToHsaTHE 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

http://resh.edu.ru

10

11

12

13

[TonsiTre 06 akcCHOMaTHYECKOM
IIOCTPOEHNUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX

B3anmMHOe pacmnoiokeHue npsmbIx B
IIPOCTPAHCTBE: IepeceKaromuecs,
NapajuleIbHbIE U CKPEILIHUBAOIUECS
IIpsIMBIE

HapaJ'IJ'IGJ'IBHOCTB INPSAMBIX U IUIOCKOCTEN B
MMPOCTPAHCTBE: MMAPpAJUICIIBHBIC IIPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'ICJ'IBHOCTB MPpsAMBIX U ILIOCKOCTEH B
MMPOCTPAHCTBE: HapaJIJ'ICJ'IBHOCTB HpﬂMOﬁ u
IIJIOCKOCTH

http://resh.edu.ru

http://yaklass.ru

http://yaklass.ru

http://yaklass.ru

14

15

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

http://yaklass.ru

http://yaklass.ru

16

17

VYros Mexay NpsMBIMHU B ITPOCTPAHCTBE

[TapannenbHOCTh MIIOCKOCTEN:
napauleIbHbIE II0OCKOCTH

http://yaklass.ru

http://yaklass.ru

18

CaolicTBa napasuieabHbIX TIOCKOCTEN

http://yaklass.ru



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://yaklass.ru/
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http://yaklass.ru/
http://yaklass.ru/
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[Ipocreiitme npocTpaHCTBEHHBIE (PUTYPHI

http://yaklass.ru

19 Ha TJIOCKOCTH: TeTpa’ap, Kyo,
napauleJenunes

20 [ocTpoenue ceueHnit http://yaklass.ru

21 [TocTpoeHue ceueHuit http://yaklass.ru
KonTtponpHas padora no teme "[Ipsimbie u

22 MJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[lepneHAUKYISIPHOCTD MPAMOUN U http://yaklass.ru

23 IUIOCKOCTH: NIEPIEHANKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble mapanienbHble U http://yaklass.ru
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimbie mapaiebHbIE U http://yaklass.ru
NEePIEeHIUKYIISIPHBIE K IIOCKOCTH

%6 IIpu3Hak NeprneHAUKYIIPHOCTH IPSIMOU U http://yaklass.ru
IIJIOCKOCTH

97 IIpu3Hak NeprneHAUKYIIPHOCTH IPSIMOU U http://yaklass.ru
IJIOCKOCTH

28 Teopema 0 mpsAMON NEPIEHANKYISIPHON http://yaklass.ru
IIJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYIISIPHOU http://yaklass.ru
IJIOCKOCTH

30 TeopeMa 0 IIpsIMO¥ NEPIIEHUKYIIAPHOU http://yaklass.ru
IUIOCKOCTH

31 [leprieHAMKYISP M HAKJIIOHHBIE: PACCTOSIHUE http://yaklass.ru

OT TOYKHU OO IJIOCKOCTHU, paCCTOAHHUE OT



http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/

IIPSIMOM 10 IIJIOCKOCTH

32

33

34

[IepieHAUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM 70 TNIOCKOCTH

HepHeHI[I/IKYHﬂp M HAKJIOHHBIC: PACCTOSHUC
OT TOYKH 10 IINIOCKOCTHU, paCCTOAHHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

http://yaklass.ru

http://yaklass.ru

http://yaklass.ru

35

VYrbl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSIMOM U TNIOCKOCTBIO

https://skysmart.ru/

36

37

JIByrpaHHbIi yroJi, TMHEHHBIN yroi
JBYTPaHHOIO yria
JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYTPaHHOIO yria

https://skysmart.ru/

https://skysmart.ru/

38

[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPHEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

https://skysmart.ru/

39

40

41

[IeprieHAMKyYISAPHOCTD INTIOCKOCTEN:
MPHU3HAK HEPHEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

[lepnenqUKyYyIAPHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

Teopema o Tpéx nepneHANKYIIpax

https://skysmart.ru/

https://skysmart.ru/

https://skysmart.ru/

42

Teopema o Tpéx nepneHANKYIIpax

https://skysmart.ru/



http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
https://skysmart.ru/
https://skysmart.ru/
https://skysmart.ru/
https://skysmart.ru/
https://skysmart.ru/
https://skysmart.ru/
https://skysmart.ru/
https://skysmart.ru/

43

44

45

46

47

Teopema 0 TpEX NepHEeHAUKYIAPaAx

KonTponbhas pabota no remam
"[leprieHAMKYIAPHOCTD MPSIMBIX U
wiockocTe" u "Vl MexXAy OpSIMbIMU U
ocKocTsMu"

ITousrue MHOI'OrpaHHHKa, OCHOBHEIC
OJIEMCHTEI MHOI'OI'paHHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépT1<a
MHOI'OrpaHHHUKa

HpI/I3MaZ N-yrojbHas Npyu3Ma, TpaHu U
OCHOBAHUA IIPU3MBI; IIpsAMasd U HAKJIOHHAaA
IIPU3MBbI; OOKOBas M MOJIHAA IMOBCPXHOCTDH
IIPpU3MBbI

[Tapannenenunen, TpsIMOYTOJIbHBII
napajuie’enunes 1 ero CBocTna

https://skysmart.ru/

http://resh.edu.ru

http://resh.edu.ru

http://resh.edu.ru

48

[Inpamuia: N-yrosapHas NMpaMuia, TpaHy U
OCHOBaHUE MUPaMUJIbl; OOKOBasl U MOJIHAS
IIOBEPXHOCTh NMUPAMU/IbI; IPABHIIBHAS U
yCedy€HHas MUpaMuaa

http://resh.edu.ru

49

[IpaBusbHBIE MHOTOIPAHHUKH: ITOHSTHE
MPABUJIBHOT'O MHOTOTPaHHUKA; TPaBUIIbHAS
npu3Ma U MpaBUIbHAS TUPaAMHJIA;
IpaBWJIbHAS TPEYTOJIbHASI MUpaAMUIA U
NPaBUIBHBIN TETpa’ip; Kyo

http://resh.edu.ru

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp U
HUKOCadIP.

http://resh.edu.ru



https://skysmart.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NIPSMOM, IIIIOCKOCTH.

http://resh.edu.

51 DJIEMEHTH CHAMMETPHUH B THpaMUIax,

napajuiejaenunenax, NpaBuibHbIX

MHOT'OIPAHHHUKAX
59 Brluncnenue 351eMEHTOB MHOIOTPaHHUKOB: http://resh.edu.ru

pEOpa, TuaroHaiu, yribl

[Tnomaae GOKOBOM MOBEPXHOCTH M ITOJTHON http://resh.edu.ru
53 MOBEPXHOCTHU MPSMOM MPU3MBI, IIOIIA/Ib

OCHOBaHUH, TeopeMa 0 OOKOBOM

MOBEPXHOCTHU MPSIMOI MPU3MBI

[Tnomaas 6OKOBOM MOBEPXHOCTH U http://resh.edu.ru
54 MOBEPXHOCTH MPaBUIILHOM MHUPAMMU/IBI,

Teopema O IIOMAIu OOKOBOM MOBEPXHOCTH

YCEUEHHOU MUPaMUIbI
55 KonTponbHas pabota mo Teme

"MHororpaHHuku"
56 [TousiTre 06 0OBEME http://resh.edu.ru
57 O6DBEM THPAMUIBI http://resh.edu.ru
58 O6BEM THPAMHTET http://resh.edu.ru
59 O6DBEM THPAMUIBI http://resh.edu.ru
60 O6BEM THPAMHTET http://resh.edu.ru
61 O6BEM IPHU3MBI http://resh.edu.ru
62 O6BEM TIPH3MBT http://resh.edu.ru



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

63

64

65

O06BEM pu3MBbI

KonTtponbnas padota mo teme "O0bEMbI
MHOTOTPaHHUKOB"

[ToBTOpenue, 0600IIEHNE CUCTEMATU3ALUS

3HaHui. [loctpoeHue ceueHuii B
MHOTOTPaHHHUKE

http://resh.edu.ru

http://resh.edu.ru

66

IToBTOpenune, 0000ImEeHNE CHUCTEMATH3ALUS
3HaHUM. BpIYKCIIEHHE PACCTOSIHUM: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH 0 IPSAMOH, OT
TOYKH JI0 TIOCKOCTHU, MEXKIY
CKPEIIMBAIOIINUMUCS IPSIMBIMU

http://resh.edu.ru

67

68

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3ALUS
3HaHUU. BbIYKCIIEHHE YTIIOB: MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMU, MEKIY
IIPSAIMOM M INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJIOB MEXY IJIOCKOCTSMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

http://resh.edu.ru



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnubie IIpakTuyeckue Aara mupposkic
Bcero u3ydeHusi  oOpa3oBaTeJIbHbIEC
padoTbI padoThbI pecypenI

1 Cdepa u map: eHTp, paanyc, JuameTp; 1 http://yaklass.ru

IJIOMIA/Ib TIOBEPXHOCTHU Chepbl

B3aumnoe pacrionoxenue chepsl 1 http://yaklass.ru
2 IIJIOCKOCTH; KacaTeabHas JIOCKOCTh K 1

chepe; iomaab chepsl
3 N3o6paxkenue cepsl, mapa Ha 1 http://yaklass.ru

wiockocty. CedeHus mapa

[unuaapryeckasi MOBEPXHOCTb, http://yaklass.ru
4 oOpa3zyromue MUINHIPHIECKOM 1

MOBEPXHOCTHU, OCh LIMJIMHIPUYECKOI

MTOBEPXHOCTHU

[unuuap: ocHOBaHUS U OOKOBast http://yaklass.ru
5 MOBEPXHOCTh, 00pa3yroIas 1 OCb; 1

IUIOIIA s OOKOBOM M IIOJHOM

MTOBEPXHOCTHU

N300pakeHne HUINHAPA Ha TNIOCKOCTH. http://yaklass.ru
5 Pa3Béprka nununapa. Ceuenus 1

HUIMHApPA (TUIOCKOCTHIO, MapayuieIbHON

WM TIEPIEHAUKYISIPHOM OCH IIMJIMHIPA)

Konnueckas moBepxXHOCTb, 00pa3ylomiue http://yaklass.ru
7 KOHUYECKOW TOBEPXHOCTH, OCh U 1

BEPIIMHA KOHUYECKON TOBEPXHOCTH



http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias U oCk; IIOLaAb OOKOBOW U
IIOJIHOW TIOBEPXHOCTHU

http://yaklass.ru

VYceu€HHBII KOHYC: 00pa3yromme u
BBICOTA; OCHOBAaHHUA K OOKOBas
MMOBEPXHOCTh

http://yaklass.ru

10

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CedueHus KOHyca
(TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHMIO, 1 INIOCKOCTEIO,
MIPOXOAIIEH Yepe3 BEPLINHY)

http://yaklass.ru

11

12

KomOunanwms ten BpamieHus u
MHOT'OTPaHHUKOB

MHororpaHHMK, OIIMCAHHBIN OKOJIO
cdepsl; chepa, BIMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BpAIlEHUS

http://yaklass.ru

http://yaklass.ru

13

ITonsatue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

http://resh.edu.ru

14

15

O06bEM UIMHpa, KOHYCa

O6béM mapa ¥ miomaab chepol

http://resh.edu.ru

http://resh.edu.ru

16

17

[Tomo6HbIE Tena B MPOCTPAHCTBE.
CoOOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MTOTOOHBIX
Ten

KonrtponbHas pabora no temam "Tena
BpameHus" u "O6beMbl Ten"

http://resh.edu.ru



http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
http://yaklass.ru/
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https://interneturok.ru/

18 BexTop Ha IJI0CKOCTHU U B IPOCTPAHCTBE
19 Crno>keHue ¥ BRIYUTAHHUE BEKTOPOB https://interneturok.ru/
20 YMHOK€EHUE BEKTOpa Ha YUCIIO0 https://interneturok.ru/
Paznoxenue Bektopa 1o Tpém https://interneturok.ru/
21 HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena
Pemenune 3ama4, CBSI3aHHBIX C https://interneturok.ru/
22 MIPUMEHECHHUEM TPABHII JCHCTBUH C
BEKTOpaMHU
[IpssMoyronbHas cucTeMa KOOPIAUHAT B https://interneturok.ru/
23 npoctpanctse. KoopanHatel BeKTopa.
[Ipocreiimme 3axa4n B KOOpAMHATAX
24 VYron mexay Bektopamu. CKaasipHOE https://interneturok.ru/
MIPOU3BE/ICHNE BEKTOPOB
o5 Beluncrienue yrioB MEX1y IPSIMbIMUA U https://interneturok.ru/
IJIOCKOCTSIMU
26 KoopanHaTHO-BEKTOPHBIN METOJ ITPU https://interneturok.ru/
pELIeHNN TeOMETPUYECKUX 3a/1a4
97 KonTtponbHas pabora o Teme "BekTopbl
Y KOOPJIMHATHI B ITPOCTpaHCTBE"
[ToBTOpeHue, 06001IeHNE 1 http://resh.edu.ru
78 cucreMarusanus 3HaHui. OCHOBHbIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAaHUMETPUH
29 [ToBTOpeHue, 06001IeHNE 1 http://resh.edu.ru

CHCTeMaTHu3alus 3HaHUH. OcHoBHBIC



https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
http://resh.edu.ru/
http://resh.edu.ru/

¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

http://resh.edu.ru

30 CUCTEMaTHU3aIlisl 3HAHHUH. 3a1aun 1
TUTAHUMETPUU M METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U http://resh.edu.ru
31 cUcTEMaTH3anys 3HAaHUN. 3a1ayn 1
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1 http://resh.edu.ru
39 cucTeMaTtu3aius 3HaHui. OCHOBHBIE 1
¢burypsl, pakThl, TCOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 http://resh.edu.ru
34 [ToBTOpEeHME, 0000IIEHNE 1 1 http://resh.edu.ru
CUCTEMaTHU3aIlUsl 3HAHHUH
OBUIEE KOJIMYECTBO YACOB I10 34

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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u
npyrue, AxunoHepHoe o6mectBo «M3narensctBo «IIpocsemienne
METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Nuenckas M. A. I'eometopusi. Koutposbhbie padoTsl. 10 -11kmacc: yueo.
nocoOue A1 0011e00pa3oBaT. opranuszaiuii: 6a3oBblil ypoBeHb / M.A. NueHckas.
- M. : TIpoceemenue. 2019

2. Nuenckas M. A. I'eometopus. CamocTrositenbHble padoThl. 10 kiacc: yueo.
nocobue A1 0011eo0pa3oBaT. opranuzanuii: 6a3oBblil ypoBeHb / M.A. NueHckas.
- M. : IIpocBemenue. 2018

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://resh.edu.ru

https://interneturok.ru/

http://yaklass.ru

https://skysmart.ru/
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