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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yue6HOTO TpeameTa «I eomeTpus» 6a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO0 00pa30BaTENbHOTO CTaHJapTa CPeHEro o0IIero oopa3oBaHUs
(®TOC), DenepanbHOl OCHOBHON 00pa30BaTENbHOW MPOrPaMMBI  CPEIHETO
obmero ooOpazoBanust (POOII), ¢ yu€ToM COBpPEMEHHBIX TpeOOBaHUMH,
OpEeIbSIBISIEMBIX K CpeaHeMy oOmieMy oOpa3oBaHHIO, a TakKe Ha OCHOBE
XapaKTePUCTUKU TJIAHUPYEMBIX PE3yJIbTATOB JTYXOBHO-HPABCTBEHHOI'O Pa3BUTHS,
BOCIIUTAHUSI U COLMAIM3ALUM O0YyYaroIIuXcs, mpeacTtaBicHHON B DenepalibHOM
paboueil mporpaMMe BOCIIUTAHUS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABJICHUU JMYHOCTHOIO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTrUX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaroumxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOTO M WACAIBHOTO, XapaKTepe OTpaKEeHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TaKKe KauecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOM HAlPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHUH LIETIOYKU JOTUYECKUX YTBEPKICHUI
B XOJI¢ pEILICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIMOIb3YIOTCS MpPU PEHIeHUH 3aJa4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAJIBbHOTO ObITHA, (dopMa
OTPaKEHUSI OKPYXKAlOIIEro MHpA, YCIOBHUE YCIEIIHOIO IMO3HAaHHUS M AKTUBHOIO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIAOBOM J€ATEIHHOCTH,
SBIIIETCS OJAHMM M3 INPOQPECCHOHANBHO BAXKHBIX KAayecTB, MOATOMY aKTyaJlbHa



3amada (HOpMUPOBaHUS y OOYYAOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOoM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOILIEKYJIbTYpHOE pPa3BUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCHUCTBUI,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIB30BaHUEM T€OMETPHUH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
00y4Yaromuxcsi CPeIHEH IIKOIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHCHUI
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBSI3AHHbBIC
COo crenu@uKod TEeOMETPUHM U HEOOXOAMUMBIE [JIl JKM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPOGECCUOHAIBHOU JIESITEILHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCA PpEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH 3aJadyaMd  OCBOGHHSA  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (QopMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIONIUX OMKUCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHHE YyMEHHs paclo3HaBaTh Ha YEPTEkKAX, MOJECIAX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIlCHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlad Ha TOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPpaHHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBaMH;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMupoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccyXJeHuss B XOJC PEIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEMH
OOydJarommMxcsi, MO3HABAaTEIbHOW  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,



o (opmupoBanue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEeJIeBaHTHOMI
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3yIbTaThI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH MPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a MPOBOAUTCA € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Teya BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacmpesensercs He TOJbKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOILIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yudeHnue reomerpun oTBOAUTCS 2 yaca B Heaenmo B 10 knacce u 1 gac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeuuBarommecs mnpsmble. [lapajuienbHOCTh NpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPSMBIX; MAPAJLICIBHOCTD MPSIMOM U IUIOCKOCTHU. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajiebHbIX IUIockocTei. [IpocTteifine mnpocTpaHCTBeHHBbIE (PUTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O MPsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJIAPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronabHas
pU3Ma; TPAaHU U OCHOBAHUS MPHU3MBIL, TpSMasi U HAKJIOHHAs MPU3MBI, OOKOBast U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajyiefienunes; u ero cBoicTBa. I[lupammpa: N-yronpHas nupamuja, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJHAS OBEPXHOCTh MUPAMUIBI;, PABUIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpa’ap; kyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



BrlunciieHre SJI€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHalld, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuapl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KJIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKON TMMOBEPXHOCTU. LlMnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH rmoBepxHocTU. KoHyc: ocHOBaHue U BepIinHa, oOpasyroias
U OCh; IUIOMAAhr OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETP; IUIOMIATh MMOBEPXHOCTU CREpHI.
B3auMHoe pacrnionoxenue chepsl U TUIOCKOCTH; KacaTelbHas IJI0CKOCTh K cdepe;
101 ChEpPHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka MUIMHIpa U KOHYyCA.

KomOunanuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueactsus u3 He€. OObEM MWIMHApPA,
KoHyca. O0BEM 11apa U 1Iomaab chephl.

[TongoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. PaznokeHue BekTopa 1no TpéM HEKOMILIAaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B



KOOpAUHATaX. YTrosl Mexay BekropaMu. CKalsipHOE NpPOU3BEIECHUE BEKTOPOB.
Brluncienne yrioB Mexay NMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.

IINIAHUPYEMBIE PE3YJIBTATBI

JINMYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI MPOTrpaMMbl y4eOHOTO MpeIMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIUU O0YYAIOIIEerocsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOoro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUICKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyrUX HayKaxX, TEXHOJOTrusX, cpepax
SKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM acClieKTaM pa3InyHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAaHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U

OTHbIXa, peryispHas buznueckas aKTUBHOCTB); buznyeckoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHON
NEATEIBHOCTBIO.

Tpynosoe BocnuTanue:
TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYJOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C



MaTEMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeld mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANIPABICHHOCTH.

JIKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COLIMAJIBHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIUATBHOM
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpolJieM;
OpUEHTallell Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHUM JJIsl pelleHus 3a/ayd B
00JaCTH  OKpY)KAIOMICH Ccpepl, ITUTAHUPOBAHUS IIOCTYIIKOB H OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIEH CPEIbI.

LleHHOCTH HAYYHOTO TIO3HAHWS:

c(hOpPMHUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTU4YeCKOW KYJIbTYpOH KakK CpEJCTBOM TIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATeIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«MaremaTuka XapaKTePU3YIOTCS OBIIJICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecnedugaron
Gopmuposanue 0a308bIX KOSHUMUBHLIX Npoyeccos obyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJcamwwezo  Mupa;  npumMeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATHH, OTHONICHUH MEXAYy MOHATHIAMH; (OPMYIUPOBATH
OTpeJeCHUS  TOHATUH; YCTAHABJIIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJii OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
IPOBOAUMOTIO aHAIN3a;

e BOCIpPUHUMATH, (OopMyIHUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHUS:
yTBEpAUTEIbHbIE W OTPUIATENbHBIC, €IMHUYHBIC, YaCTHBbIE WU OOIIHE;
YCIIOBHBIE;



e BBIBISITH  MAaTEeMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NpOTUBOpEeUHss B (pakTaxX, JaHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUSX;
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBO/IBI;

e BbIOMpaTh cHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBAThb HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK MCCJIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIbHO CIJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YEeCKOTO
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHHS U BBIBOJBI IO PE3YJIbTATaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUI;

e IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AchUIMTH MHGOPMAIIUM, JTAaHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh HWHGOPMAIMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOATENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.



OO01menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTYYEHHbBIN pPe3ybTarT;

B X07ie 00CY’KJeHH 33a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOU TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UI€U, HAIICJICHHbBIC Ha TIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHUs  3aJadyd,  SKCIEPUMEHTA,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHIUBUTyaIbHON PabOThI MPU PENICHUH YICOHBIX 3a7a4; IPUHUMATH IIE]Th
COBMECTHOH JESITeNbHOCTH, IUJIAHHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPAOOTBI U
KOOPJIMHUPOBAaTh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUUYHOCTIU.
Camoopranuzamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOU
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA TMpolecca u
pe3ynbTaTa pelIeHus] MaTeMaTHYECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa I€IM U YCIOBUSAM, OOBSACHATH
IIPUYUHBl TOCTHKECHHS WIM HENOCTHKECHHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OmneprpoBaTh MOHATUSMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIAMU: NAPAILUIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOTO YIJIa; JMHEMHBIA yrojl ABYTpaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPaHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpPU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupunupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNEeAbl).

OnepupoBath MOHATUSAMHU: CEKYIasl IJIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSTH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3a1aun Ha HaxOXKIACHHE TEOMETPUUYECKUX BEJIMYMH MO 00pa3laM Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM WiH
QIrOpUTMAaM, MPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB MEXIy
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbraucisate 00bEMBI U IUIOIIAIA TOBEPXHOCTEH MHOTOIPaHHHUKOB (IIpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: 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 I PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

IIpuBOIUTHE NpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHuecKu C(HOPMYIHPOBAaHHOW MPOOJIEMBbI, 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 MNOHATUSMH: LUJIUHAPUYECKAs IOBEPXHOCTh, O0O0pa3yroliue
UWJMHAPUYECKOW  TMOBEPXHOCTH;  IWIMHADP,  KOHWYECKas  IOBEPXHOCTb,

oOpa3yroIue KOHHIECKON TOBEPXHOCTH, KOHYC; chepruueckast TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U mmap).

OOBACHITH CITOCOOBI TTOJTYYEHHUSI TEJT BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacroyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CErMEHTA; IIapOBOM CJI0M, OCHOBAHHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CIOS;
IaPOBOU CEKTOP.

Beruncnare 0o0bEMBI M IUIOHIAAM  TOBEPXHOCTEH Ten  BpalleHus,
Tr€OMETPUYECKUX TeJI C MpUMEHEHUEM (HOopMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
Bpall[CHUS.

BeIuucnaTh COOTHOIIEHUSI MEXIY TUIOMIAISIMH MOBEPXHOCTEH U 00BEMaMH
MOJOOHBIX TEII.



N300pakath u3ydaembie (PUTYpHl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[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 [10Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUW W
HaXO0XXJICHUE TeOMETPUYECKUX BEJIUYHUH 10 00pa3liaM WJIu ajilrOpUuTMaM, MpUMEHSs
M3BECTHBIE METO/IBI IIPU 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 UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh W3YyUYECHHBIE IIOHATUS B IMPOLECCE IOWCKA PELICHUA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a/1a4d, CBA3AHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
http://school-
1 Beenenue B CTCPCOMCTPHIO 10 collection.edu.ru/
5 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 1 http: .school-
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN collection.edu.ru/
I http://school-
3 EPHEeHAUKYJIAPHOCTh IPSIMBIX U 12 ot y
LIOCKOCTE collection.edu.ru/
http://school-
4 VYTriabl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 collection.edu.ru/
http://school-
5 MuororpanHuKH 11 1 collection.edu.ru/
http://school-
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 collection.edu.ru/
http://school-
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0

11 KJIACC
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KosmuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3jaesioB U TeM nupposbie
Ne n/m P Kontpoabubsie IlpakTuueckue (witcpp )
NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
http://school-
1 Tena BpamieHus 12 collection.edu.ru/
http://school-
2 O6BEMBI TET 5 1 collection.edu.ru/
http://school-
3 BekTopbl 1 KOOpIUHATHI B IPOCTPAHCTBE 10 1 collection.edu.ru/
) [ToBTOpeHue, 0600IIEHNE, ; 1 http: ‘SChOOI‘
CUCTEMaTU3alus 3HAHUU collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
HOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC
KosmnuectBo yacos JIEeKTPOHHbIE
Ne ara uugposeie
Tema ypoka Konrpouabnbsie IIpakTnueckue A op
n/n Bcero u3y4eHusi oOpa3oBaTeJbHbIC
padoThI padoThI
pecypcesl
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, http://school-
1 npsMas, III0CKOCTh, IIPOCTPAHCTBO. 1 collection.edu.ru/
[IpaBuna n300paxkeHus: Ha PUCYHKAX:
M300paxKeHusl MII0CKOCTEH, MapayiebHbIX
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IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

IlonsaTus: MEepeCCKarommecs mI0CKOCTH,

http://school-

2 TIepeceKaoNMecs MPAMast H IIOCKOCTh collection.edu.ru/

3 [TonsiTust: mepecekaronuecs MIOCKOCTH, http://school-
[IEPECEKAIOIIMECS IPsAMast U IUIOCKOCTh collection.edu.ru/
3HAKOMCTBO C MHOT'OI'PaHHUKAMH, http://school-

4 n300pakeHre MHOTOTPaHHUKOB Ha collection.edu.ru/
PUCYHKaX, Ha IPOCKLIMOHHBIX YEPTEKAX
HauanbHble cBenieHNs 0 KyOe U mupamMu/e, http://school-

3) ux pa3BépTku U Mozenu. CedeHus collection.edu.ru/
MHOI'OI'PAaHHUKOB
HauanbHble cBenieHNs 0 KyOe U mupamMu/e, http://school-

6 ux pa3BépTku U Mozenu. CedeHus collection.edu.ru/
MHOT'OI'PaHHUKOB
[TonsiTHE 006 AKCHOMATHYECKOM http://school-

7 IIOCTPOECHUH CTEPEOMETPHUU: aKCUOMBI collection.edu.ru/
CTEPEOMETPHUH U CIIEACTBUS U3 HUX
[TonsiTHE 006 AKCHOMATHYECKOM http://school-

8 IIOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI collection.edu.ru/
CTEPEOMETPUH U CIIEICTBUS U3 HUX
[TonsiTHE 06 aKCOMaTHYECKOM http://school-

9 IIOCTPOECHUH CTEPEOMETPUU: aKCHOMBI collection.edu.ru/
CTEPEOMETPUH U CIIEACTBUS U3 HUX
[TonsiTre 06 akcHOMaTHYECKOM http://school-

10 IIOCTPOECHUH CTEPEOMETPHUU: AKCUOMBI collection.edu.ru/
CTEPEOMETPHUH U CIIEICTBUSA U3 HUX

11 B3anMHOe pacmosioKeHue NpsiMbIX B http://school-
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IIPOCTPAHCTBE: NIEpPECEKAtOIINECs,
napajuleJIbHbIe U CKPEIIUBAIOIINECs
npsiMble

collection.edu.ru/

[TapamienbHOCTD NPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: MTApaJUICIIbHBIE IIPSIMBIC B

http://school-
collection.edu.ru/

12 .
MIPOCTPAHCTBE; NaPaLICIIbHOCTh TPEX
MPSIMBIX
[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B http://school-
13 npoctpaHcTse: [[apamienbHOCTh IPAMON U collection.edu.ru/
IJIOCKOCTH
http://school-
14 YTIIBI C COHAIIPABIECHHBIMU CTOPOHAMU collection.edu.ru/
http://school-
15 Yron mexay NpssMbIMU B IPOCTPAHCTBE collection.edu.ru/
http://school-
16 Yron Mexay NpssiMbIMU B IPOCTPAHCTBE collection.edu.ru/
17 ITapannensHOCTh MIIOCKOCTEH: http://school-
napasuiebHbIE TIIOCKOCTH collection.edu.ru/
http://school-
18 CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEH collection.edu.ru/
[Ipocreiinme mpocTpaHCTBEHHBIE PUTYPHI http://school-
19 Ha IUIOCKOCTHU: TETpa’Ip, KyO, collection.edu.ru/
napajuieenuIe
http://school-
20 [TocTpoenue ceuenuii

collection.edu.ru/
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http://school-

21 [Toctpoenue ceueHuit collection.edu.ru/
KonTponpHas padora o Teme "IIpsimbie u http://school-

22 IUIOCKOCTH B IIPOCTPAHCTBE. collection.edu.ru/
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYASIPHOCTD NPAMOUN U http://school-

23 IUIOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSMBIC B collection.edu.ru/
IIPOCTPAHCTBE

24 [Tpsimble mapanieabHbie U http://school-
NEPHECHAUKYIIAPHBIC K IIJIOCKOCTH collection.edu.ru/

o5 [Tpsimble mapanieabHbie U http://school-
NEPHECHAUKYIIAPHBIC K IIJIOCKOCTH collection.edu.ru/

) [Tpu3HaK NEPICHANKYIIPHOCTH IPIMON U http://school-

6 IJIOCKOCTH collection.edu.ru/
) ITpu3HaK NEPIEHANKYIIPHOCTH IIPIMON U http://school-
! IIJIOCKOCTH collection.edu.ru/

28 TeopeMa 0 TpsMOiA TIEPIIEHAUKYIIIPHON http://school-
IIJIOCKOCTH collection.edu.ru/
Teopema o IpsAMON NEPIIEHAUKYIAPHON http://school-

29 IIJIOCKOCTHU collection.edu.ru/

30 Teopema o npsAMO¥ NEPIIEHINKYIIIPHON http://school-
MJIOCKOCTH collection.edu.ru/

31 IlepnenauKyIsip ¥ HAKJIOHHBIE: PACCTOSIHHUE http://school-

OT TOYKHU OO IJIOCKOCTHU, paCCTOAHHUE OT
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IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp U HAKIOHHBIE: PACCTOSHUE

collection.edu.ru/

http://school-

32 OT TOYKH 110 IUIOCKOCTH, PACCTOSTHUE OT collection.edu.ru/
IIPSIMOM 10 IIJIOCKOCTH
[lepneHauKymsip ¥ HAKJIOHHBIE: PACCTOSIHUE http://school-

33 OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE OT collection.edu.ru/
IPsIMOM 10 IIJIOCKOCTH
[lepnieHAUKYSIp M HAKIOHHBIE: PACCTOSTHUE http://school-

34 OT TOYKH J0 TUIOCKOCTH, PACCTOSIHUE OT collection.edu.ru/
IPsIMOM 10 TIJIOCKOCTH
VIJIbl B IPOCTPAHCTBE: yYIOJl MEKLY http://school-

35 NPAMOii 1 TIOCKOCTBIO collection.edu.ru/

36 JIByrpaHHbIi yroJi, TMHEHHBIN yroi http://school-
JIBYrPAHHOTO YITIa collection.edu.ru/

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi http://school-
JIBYTPAHHOTO yria collection.edu.ru/
IlepneHqUKyIIPHOCTD MIOCKOCTEM: http://school-

38 MIPU3HAK MEPIICHIUKYIAPHOCTH IBYX collection.edu.ru/
IIJIOCKOCTEMN
IlepneHauKyIIPHOCTD MIOCKOCTEM: http://school-

39 MPU3HAK NEPIEHANKYIIPHOCTH ABYX collection.edu.ru/
IIJIOCKOCTEMN
[leprieHANKYASIPHOCTD IIIOCKOCTE: http://school-

40 NPU3HAK NEPIEHIUKYIAPHOCTH IBYX collection.edu.ru/
IIJIOCKOCTEMN

41 Teopema o TpEx mepreHANKYIsIpax http://school-
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collection.edu.ru/

http://school-
42 Teopema o TpEx mepHEHANKYIAPAX collection.edu.ru/
http://school-

43 Teopema o Tpéx nepneHAnKyIsIpax collection.edu.ru/
KonTponsHas padora o Temam http://school-

m "TleprnieHAUKYISIPHOCTD MPSIMBIX U collection.edu.ru/
miockocteil" n "Yribl MeXy NPSAMBIMU U
IJI0CKOCTSAMU"
[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE http://school-

45 DJIEMEHTHI MHOTOTPaHHUKA, BBIIIYKIIBIE U collection.edu.ru/
HEBBIITYKJIbIE MHOIOTPAHHUKH; Pa3BEPTKA
MHOI'OI'PaHHHKA
[Ipu3ma: N-yronpHas npu3Ma; rpaHu U http://school-

16 OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs collection.edu.ru/
pU3MBbL; OOKOBasl U MOJIHASL TOBEPXHOCTh
IIPU3MBI

47 [Mapayienenures, MpAMOYTOIbHBIH http://school-
TapaJuIeNennIIe]] ¥ ero CBOHCTBA collection.edu.ru/
IIupamupa: N-yroiapHas NUpaMuia, FpaHu U http://school-

48 OCHOBaHME HPaMHUJIbl; OOKOBAs M MOJIHAS collection.edu.ru/
MTOBEPXHOCTh NMAPAMU/IbI; IPABUIIBHAS U
yCeuY€HHas nupaMuIa
[IpaBuiIbHBIE MHOTOIPAHHUKU: ITIOHSATHE http://school-

49 MPaBUJIBHOIO MHOI'OI'PAHHUKA; [IPaBUIIbLHAS collection.edu.ru/

npu3Ma 1 npaBuJibHasA NUpaMnuaa,
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[IpaBWJIbHAs TPEYroJIbHAs MUpaMUAA U
MPaBWIBHBIN TeTpadip; KyO

IIpencrasieHue o NpaBUIBHBIX

http://school-

50 MHOT'OI'PAHHHUKAX: OKTa’Ap, AOAEKAIp U collection.edu.ru/
HUKOCa3P.
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS http://school-
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TNIOCKOCTH. collection.edu.ru/

o1 DEeMEHTbl CUMMETPUH B IUpaMuax,
napajuieaenumnenax, NpaBuiIbHbIX
MHOT'OI'PAaHHHUKAX

59 Briuucnenue 31eMEHTOB MHOTOTPAHHUKOB: http://school-
pE6pa, TMATOHAIH, YIITBI collection.edu.ru/
[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN http://school-

53 MOBEPXHOCTHU MPSIMOU MPU3MBI, IIOIIAdb collection.edu.ru/
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MIOBEPXHOCTHU MIPSIMOM IPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U http://school-

54 MIOBEPXHOCTHU IIPaBUIBHONU NMMPAMHUIBI, collection.edu.ru/
TeopeMa o IUIOoIAA OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
KonrponbsHas paboTa 1o teme http://school-

55 "MHOrorpaHHHKK" collection.edu.ru/

http://school-
56 [TonsiTHEe 06 00BEME collection.edu.ru/
http://school-
57 O06bEM upamMuIbl

collection.edu.ru/
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http://school-

o8 O06bém nupamMu bl collection.edu.ru/
http://school-
59 O06bEM mupamMu bl collection.edu.ru/
http://school-
60 OO0BbEéM nupamuIbI collection.edu.ru/
http://school-
61 O06bEM mpU3MBbI collection.edu.ru/
http://school-
62 O06bEM npHU3MBI collection.edu.ru/
http://school-
63 O06BEM npu3MBI collection.edu.ru/
64 KonTtponpHast padora o Teme "OO0bEMBI http://school-
MHOTOTDAHHHKOB" collection.edu.ru/
[ToBTOpeHue, 06001IeHNE CCTEeMaTH3alUs http://school-
65 3HaHui. [loctpoeHue ceuenuii B collection.edu.ru/
MHOTOT'PaHHHKE
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alUs http://school-
3HaHUH. Bbruncnenue pacCTOsIHUNA: MEXTy collection.edu.ru/
66 JIByMsI TOUKaMH, OT TOYKH J0 MPSIMOH, OT
TOYKH JI0 IJIOCKOCTH, MEXK]TY
CKPEITUBAIOIINMHUCS TTPSIMBIMH
http://school-
67 Hrorosas koHTposIbHAs paboTa

collection.edu.ru/
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[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUW. BeIuKcClieHUE YTII0B: MEXIY

http://school-
collection.edu.ru/

IOBCPXHOCTD, o6pa3y10ma51 " OChb,

68 CKPEITUBAIOIIMMHUCS TTPSIMBIMH, MEXKTY 1
IPSAMOM M INIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIJI0B MEXY IIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68 0
I[TPOI'PAMME
11 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Hara nudposbie
Nenn/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero p p u3ydeHusi oOpa3oBaTesIbHbIE
a00ThI a0oThbI
P P pecypchl
1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1 http: .SChOOI'
IUIOIIA/b TOBEPXHOCTH Cepsl collection.edu.ru/
Bsaumnoe pacnonoxenue chepsl 1 http://school-
2 IJIOCKOCTH;, KacaTeJIbHAs MIIOCKOCTh K 1 collection.edu.ru/
cdepe; momaas chepsl
3 N306pakenue chepsl, mapa Ha 1 http: 'SChOOI'
mnockoctH. CeueHns mapa collection.edu.ru/
[MunuHapryeckas MOBEPXHOCTS, http://school-
4 oOpa3zyromue MUITHHIPHIECKON 1 collection.edu.ru/
MTOBEPXHOCTHU, OCh IMJIMHIPUYECKOM
MTOBEPXHOCTHU
5 [Hunmuuap: ocHOBaHUS U OOKOBast 1 http://school-

collection.edu.ru/
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IUIOLIAAb OOKOBOU Y MOJHOU
[TOBEPXHOCTH

N300paxkeHne UINHIPA HA TNIOCKOCTH.
Pa3Béprka uununapa. CeueHus: QUIMHIPA

http://school-
collection.edu.ru/

0 (TI0CKOCTHI0, MapaJIeIbHON UITH
NEPIEHIUKYJIIPHON OCU LIMJIMHAPA)

KoHnnueckas moBepxHOCTb, 00pa3yromue http://school-

7 KOHHMYECKOU ITOBEPXHOCTH, OCh U collection.edu.ru/
BEpIIMHA KOHUYECKON TOBEPXHOCTH
Konyc: ocHOoBaHue U BepIlIMHA, http://school-

8 o0pa3ymolas 1 och; II0aab OOKOBOM U collection.edu.ru/
MIOJTHOM TTOBEPXHOCTH
VYceu€HHblil KoHyc: o0pasyromue u http://school-

9 BBICOTA; OCHOBAaHHSA K OOKOBas collection.edu.ru/
IIOBEPXHOCTh
N3o0pakeHne KoHyca Ha MIOCKOCTH. http://school-
Pa3Béprka konyca. CeueHus KoHyca collection.edu.ru/

10 (MJI0CKOCTBI0, MapaIeIbHON
OCHOBAHUIO, U INIOCKOCTBIO, TPOXOAIIEH
yepe3 BepIINHY)

1 KoMmOuHanus TeN BpalleHus 1 http://school-
MHOTOTPAHHHKOB collection.edu.ru/
MHOrorpaHHuK, ONMUCaHHBINA OKOJIO http://school-

12 cdepsl; cdepa, BIMcaHHAS B collection.edu.ru/
MHOTOTPaHHUK WX B TEJIO BPALIECHUS

13 [TonsTre 06 066éMe. OCHOBHEIE http://school-

CBOIiCTBA 00BEMOB TEN

collection.edu.ru/
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http://school-

14 O6béM LuIMHApa, KOHYCA collection.edu.ru/
http://school-
15 O0béM mapa u mIomaab chepsl collection.edu.ru/
[TogoOHEbIE TENIa B TPOCTPAHCTBE. http://school-
16 CoOoTHOILIEHUS MKy TUIOMIAISIMU collection.edu.ru/
MMOBEPXHOCTEH, 00BEMAMHU ITOAO0HBIX TET
17 KontponbHas padota nmo temam "Terna http://school-
BpaH_[eHI/IH" 1 "O6BeMbl Te" collectlon.edu.ru/
http://school-
18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE collection.edu.ru/
http://school-
19 CrnosxeHue v BBIYMTAHNUE BEKTOPOB collection.edu.ru/
http://school-
20 YMHOK€EHHE BEKTOpa Ha YUCIIO0 collection.edu.ru/
PasnoxeHne BekTOpa 1o TpéM http://school-
21 HEKOMINUIaHApHBIM BeKTopaMm. [IpaBuio collection.edu.ru/
napajuienenuneaa
Pemenue 3anau, cBA3aHHBIX C http://school-
22 IIPUMEHEHUEM ITPaBWJI JEUCTBUM € collection.edu.ru/
BEKTOpaMHU
[IpsmoyronbHas cucteMa KOOpJIUHAT B http://school-
23 npoctpanctse. KoopauHaTel BeKTOpa. collection.edu.ru/
[Ipocreimue 3a1a4u B KOOpAUHATaX
24 VYron mexay Bekropamu. CkanspHoe http://school-
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IMPOU3BCACHUC BCKTOPOB

Brruncnenue yrioB Mex1y NpsSIMbIMU U

collection.edu.ru/

http://school-

25 TOCKOCTSIMHU collection.edu.ru/
KoopaMHATHO-BEKTOPHBII METO] IPH http://school-

26 pEIlIeHNY T€OMETPUYECKUX 3a/1a4 collection.edu.ru/

57 KonrponsHas pabora o teme "BekTopbI http://school-
Y KOOPJIMHATHI B MPOCTpaHCTBE" collection.edu.ru/
[ToBTOpeHUE, 0600IICHNE 1 http://school-

28 cucteMaTtu3aius 3HaHuii. OCHOBHbIE collection.edu.ru/
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI
[ToBTOpeHME, 0600IICHNE 1 http://school-

29 cucteMaTtu3aius 3HaHuii. OCHOBHbIE collection.edu.ru/
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHAMETPUH
[ToBTOpEeHue, 06001IeHNE 1 http://school-

30 CHCTEeMAaTH3alMs 3HaHu|. 3aqaun collection.edu.ru/
TUTAHUMETPUHU F METOJIBI X PEIICHUS
[ToBTOpEeHue, 06001IeHNE 1 http://school-

31 cUCTeEMAaTH3anus 3HAaHUH. 3a1aun collection.edu.ru/
TUTAHUMETPUHU M METOJIBI UX PEIICHUS
[ToBTOpenue, 0600mEeHNEe U http://school-

30 cucreMaTtu3anus 3HaHuil. OCHOBHbIE collection.edu.ru/
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEpPEOMETPUU

33 WroroBas koHTpoJsibHAs paboTa http://school-
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34 [ToBTOpeHuE, 0600IIEHNE U

cUucCTeMaTH3alusd 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

collection.edu.ru/

http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremMatuka: anredpa v Hayaia MaTeMaTHYeCKOro aHallu3a, FTeOMETPHS.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u
npyrue, AkunonepHoe obiectBo «M3natenbctBo «IIpocBenienne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroanueckue pekomennanuu. 10-11 kmacesl (k yueOnuky Artanacsan JI. C. u
np.)ABTop(b1): Atanacsu JI.C., byty3oB B.®., Kagomuer C.b. u np.Kmacc: 10,
11

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
http://school-collection.edu.ru
http://wmolow.edu.ru
http://fcior.edu.ru
http://www.numbernut.com/
http://www.math.ru
http://www.int.ru
http://teacher.ru
http://teacher.fio.ru
http://sbiryukova.narod.ru
http://www.tmn.fio.ru/works/
https://math-ege.sdamgia.ru
http://alexlarin.net
www.etudes.ru
http://znanika.ru/
http://edu.secna.ru/main/
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https://math-ege.sdamgia.ru/
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http://znanika.ru/
http://edu.secna.ru/main/

