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Pabouas nporpamma no yueOHnoro npeamera «['eomerpus» mis 10-11 kmaccos
Ha 0a30BOM ypoBHE pa3paboTaHa B COOTBeTCTBUU ¢ DepepaiabHbIM
rocyJapCTBEHHbIM  00pa30BaTENbHBIM  CTAHJAPTOM  CPEAHEro  OOIIero
oOpa3oBaHMs, YTBEPKIEHHBIM MpHUKa30oM MUHHUCTEPCTBA  MPOCBEIICHUS
Poccuiickoit  ®enepaniun ot 17.05.2012r. Ne 413 (¢ U3MEHEHUSMH W
JIOTIOJTHEHUSIMU ), B COOTBETCTBUU ¢ DenepaibHoi 00pa3zoBaTeIbHOM MPOrpaMMOoit
cpenHero ooOimero o00pa3oBaHMs, YTBEPXKIEHHOM MpuKazoM MuHHCTEpCTBA
npocsenieHus Poccuiickoit @eaepanuu ot 18.05.2023r. Ne371
(3apeructpupoBaH Munucrepcteom  toctuuun  Poccuiickon  Denepanun
12.07.2023r. Ne 74224).

Pabouas nporpamma yue6HOro Kypca «l'eomerpusi» st ooyyaromuxcst 10 —
11 xmaccoB paspaboraHa Ha ocHoBe DenepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTENBLHOIO CTaHAAPTa CpeIHero ooOimero oOpa3oBaHUA, C YUYETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHMUU, MPEABABISEMBIX K MAaTEeMAaTHYECKOMY
o0pa3oBaHMIO, U TPAAMIMI poccuiickoro oOpa3zoBanus. Peanmuzanus nmporpaMMbl
o0ecreunBaeT OBIAJACHUE KIIOYEBBIMUA KOMIIETEHIIUSMHU, COCTABIISIONIMMU OCHOBY
JUIS ~ CaMOpa3BUTHA W HENPEPHIBHOTO  00pa3oBaHUs,  IEJIOCTHOCTH
OOIIEKYIbTYpHOTO, JHYHOCTHOTO M TIO3HABATEIHHOTO PAa3BUTHUS JIMYHOCTHU

0o0yJaroImmxcs.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHoCcTh ydeOHOro Kypca TIeOMETpUHM Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHusI OOYCIIOBJIEHA MPAKTUYECKOM 3HAYUMOCTBIO METANpPEIMETHBIX U
MpPEAMETHBIX PE3YyJbTaTOB OOYy4YEHHS TC€OMETPUH B HAIPABJICHUH JTUYHOCTHOTO
pa3BuTUs oOydarouuxcs, (HopMUpOBaHUsS (PYHKIIMOHAIBHOM MaTeMaTUYeCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUCOHBIX AUCIUIUIHH. Pa3BuTne y oOydarommxcs
MPABUJIbHBIX MPEJACTABICHUI O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKHUX
aOCTpaKkInii, COOTHOIICHUH PEATHHOTO W HJCATHHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOM SBJIEHUA M MPOLECCOB PEAJBHOIO MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK U POJIM MAaTEMaTUYECKOTO MOJEIUPOBAHUS B HAYUYHOM
MMO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIuXCs, a TaKXKE KAueCTB MBINIJICHUS, HEOOXOAMMBIX IS aJanTallid B

COBPEMEHHOM OOIIECTBE.



['eoMeTpust sBisieTCS OAHUM M3 0A30BBIX NPEIMETOB Ha YPOBHE CPEIIHErO
oOmero oOpa3oBaHMs, Tak Kak OOECIeYMBAET BO3MOXHOCTh H3YUYEHHUS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHOM HaIlPaBIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MbIIUIEHHE, (OPMUPYEMOE MpPU H3YyYEHHUU OO0YYarOIUMHUCA
MOHSATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHUH IIETIOYKH JIOTUYECKHUX yYTBEPIKICHUN
B XOJI¢ PEIICHHS TEOMETPUUYCCKUX 3aJa4, YMEHHE BBIJIBUTATh W OIPOBEPTaTh
THIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCA TMPH PEIICHUH 3a]a4 €CTeCTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3uKu.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJb BO
BCEX O00JACTsAX AesATeNbHOCTH 4YenoBeka. OpueHTalusi 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaibHOro ObITusA, (opMa
OTPaXEHUS OKPYXKAIOIIETO MHpA, YCIOBHE YCHEIIHOTO TO3HAHHMS U AKTUBHOTO
npeoOpa3oBanus  AeicTBuTenbHOCTH.  OmepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSET pa3Hble BUAbl Y4EOHOH U TPYHOBOH JESITEIBHOCTH,
SBIISICTCSI OAHUM W3 TMPOQPECCHOHAIBHO BAKHBIX KA4YEeCTB, MOATOMY aKTyallbHa
3aja4a (HOpMUPOBaHUS Yy OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO MBIILICHUS Kak
Pa3HOBUJHOCTH OOpPa3HOTO MBIIUICHUS — CYNIECTBEHHOTO KOMIIOHEHTa B
MTOATOTOBKE K MPAKTHUECKOU JAEATEITHHOCTH IT0 MHOTUM HaITPaBJICHUSM.

[lens ocBoenmsi mporpamMmmbl yueOHOro Kypca «['eomerpusi» Ha 0a3oBOM
ypoBHE 00yueHus — 001eo0pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOyJaroruxcst ~ 4yepe3  oOecredeHWe  BO3MOXKHOCTH  NPUOOpETEeHUs |
UCIIOJIb30BAHUS CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W JCUCTBU,
cnienuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICITHOTO MPOJIODKEHHSI 00pa30oBaHUs
O CTICIIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM T€OMETPHUHU.

[Iporpamma 1o TeoMeTpuu Ha 0a30BOM YPOBHE TMpeaHA3HAYEHA IS
o0ydJaronmxcsi CpeiHeN MIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanus. Takum oOpazoM, oOyuaromuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEMaTUYECKHUE YMEHHS, CBSI3aHHbBIC
co crmenmu(puKOd TEOMETPUU M HEOOXOAWMBIE HJisi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTH M3YyUUTh T€OMETpPHUIO Ooliee
rJIyOOKO, €CJIM B JajdbHEWIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPUUYECKHUX
3HAHUSIX B MPOGECCUOHATBHON AeATETHLHOCTH.

JlocTikeHne 1eld  OCBOEHHUS MPOrpaMMbl  OOECHEUYMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3agay. [IpuopuTeTHBIMM  3aJadyaMud  OCBOEHHS  Kypca
«I"eometrpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax sBJISIFOTCS:



- (opmupoBaHue mNpeaCTaBIECHUS O TEOMETPUU KaK YacTU MHUPOBOU
KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;
+ (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHMKAX W TeJlaX BpaIICHUS
KaK O BOKHEUIINX MATEMAaTUYECKUX MOJEIISIX, MO3BOJISIONIMX ONMUCHIBATH
Y M3Yy4aTh Pa3HbIC SIBJICHUS OKPYKAIOLIETO MUPA;
+ (dopMupoBaHHE YyMEHMsI pAaclO3HaBaThb Ha 4YEPTEkKaxX, MOJEISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJa BPALLICHUS;
+ OBJAJCHUE METOAAMH PEIICHUs 3a/a4 Ha MOCTPOEHHUs Ha M300paKeHMSIX
MPOCTPAHCTBEHHBIX PUTYD;
« (¢QopMupoBaHHE yMEHHUS OINEPUPOBATH OCHOBHBIMU TOHSATUSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPallleHUsI U UX OCHOBHBIMU CBOWCTBaMU;
* OBJIAJICHWE  QJITOPUTMAMH  DPELIEHUS  OCHOBHBIX  THIOB  3a]a4;
bopMHpOBaHHE YMEHHUSA MPOBOAMTH  HECIOXKHBIE  JIOKa3aTeJIbHbIE
paccyXIeHns B XOJE PELICHHS CTEPEOMETPUYECKHUX 3a1ad M 3a1ad C
IIPAKTUYECKUM COJIEPKAHUEM;
« pa3BUTHE VHTEJUIEKTYaJIbHbBIX 151 TBOPYECKUX CHOCOOHOCTEM
oOydJaronmxcs, TMO3HABAaTEIbHOM  AKTUBHOCTH,  HCCIIEIOBATEIHCKUX
YMEHHI, KpUTUYHOCTU MBIIUICHUS;
« (opmupoBanue byHKIIMOHATBHOM rPaMOTHOCTH, pENEeBaHTHOM
F€OMETPUM: YMEHHUE PACIO3HABAaTh IPOSIBICHUS T'E€OMETPUUECKHUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAIbHBIX >KU3HEHHBIX
CUTyallMsIX M TPU U3YyUYCHUU APYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM U 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HX Ha SA3BIKE
T€OMETPUU U CO3/1aBaTh TEOMETPUUECKUE MOJICIIH, IIPUMEHSATh OCBOCHHBIN
FEOMETPUYECKHUI ammapar i PElIeHUus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.
OTIMYUTENHEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBIISIETCA BKJIIOYEHHE B KypC
CTEpEOMETPUM B HAyaJe €ro H3y4YeHUs 3ajad, pellaeMblX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONPEEIEHHBIM 00pa3oM OpTraHu30BaHHasi paboTa Hajl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUHYECKOTO H MPOCTPAHCTBEHHOTO
MBIIIJIEHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IMPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYEHHUIO ITPEIMETA.

[IpeanoureHue oTaagTCs HArMSAIHO-KOHCTPYKTUBHOMY METOIY OOy4YeHHUs, TO
€CTh TEOPETUYECKUE 3HAHMS MMEIOT B CBOEHW OCHOBE YUYBCTBEHHOCTbH IPEIMETHO-
NPAKTUYECKON AEATENbHOCTU. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy



yYallUXCsl B Kypce CTEpPEOMETPUM IPOBOAMTCS 3a CUYET pelIeHus 3a1ad Ha
CO3/JIaHHME  IPOCTPAHCTBEHHBIX 00pa30B W  3aJad Ha  ONEPHUPOBAHUE
IPOCTPAaHCTBEHHbIMH oOOpa3zamu. Co3naHue oOpa3a IPOBOAUTCA C ONOPOW Ha
HarjasAHOCTh, a OIEpUpPOBaHHE O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJIAJHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 HCXOJIHOIO COACPKAHUS.

OcHoOBHBIE cozepxaTenbHble JTUHUKM Kypca «['eomerpum» B 10-11 knaccax:
«MmuororpasHukmn», «lIpsmMble U INIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BEeKTOpBI U KOOPIAMHATHI B IIPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUN
pacupenensiercs He TOJbKO [0 COJEp)KATENbHBIM JIMHHMSM, HO W IO ToJaM
00yueHHUs Ha YPOBHE CpeIHEro o01Iero oopa3oBaHusl.

Copnepxanue 00pa30BaHUS, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOEHHUS paboueil MporpamMmbl, paclpeieia€HHbBIM 10 rojaM OOyYeHus,
CTPYKTYPUPOBAHO TakuM 00pa3oM, 4YTOObI OBJAJEHHE TIE€OMETPUUYECKUMU
MOHSATUSIMUA U HaBBIKAMHU OCYUIECTBIISUIOCH MOCIEI0BATENBHO U MOCTYNATEIbHO, C
COOJII0/IEHNEM IPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CUCTEMY TI'€OMETPUYECKHX MPEICTABICHUNA OOyYaroluIuxcs, paclivpss U
yrry0s1sist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kiacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a nBa rojga oOyueHusi - 102 ydeOHBIX Haca.



COIEPKAHHUE YYEBHOI'O KYPCA 10
KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUSI  cTepeoMeTpud. Touka, mpsiMasi, IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anMmHOE pacmosioKeHWEe MPSAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
MapaJUyielIbHbIE W CKpEelIMBarommecs npsMbie. [lapannenpHOCTh TPSAMBIX H
IUIOCKOCTEAW B TMPOCTPAHCTBE: MapajuleibHbIE TPSAMBIE B IMPOCTPAHCTBE;
MAPAIUICIIBHOCTh TPEX MPSIMBIX; MAPALICTBHOCTh MPSIMOM U TIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAYy TMPAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: MapajulelIbHble  TUIOCKOCTH; CBOICTBA
napajulesibHeIX IIockocTeil. IIpocteiime mnpocTpaHCTBEHHBbIE (GUTYpbl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenume]; IOCTPOEHUE CEUEHHI.

[lepnieHAUKYISAPHOCTD MPSIMOU U TUIOCKOCTH: NMEPIEHAUKYJISIPHBIE TIPSMbBIE B
IIPOCTPAHCTBE, IIPSMbBIE MapajulesibHbIE W NEPIECHAUKYJSAPHbIE K IUIOCKOCTH,
IIPU3HAK TEPHEHAUKYISIPHOCTH NPSAMOM U IUIOCKOCTH, TEOpemMa O NPsSMOU
NEPIIEHANKYJIIPHON IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YTOJ MEXAY IPSAMOU U
IUIOCKOCTBIO;  ABYTPAHHBIM  YrOJ, JIMHEWHBIM Yrojd  JBYTPAHHOIO  yIJIA.
[lepnieHaAUKyYISp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH O IUIOCKOCTH, PACCTOSTHUE
OT TpsAMOM 10  IJIOCKOCTH,  TPOEKIus  (UTyphl  Ha  TUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IIJIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYIISPax.

MHororpaHHuKH

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBINYKJIBIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; Pa3BEPTKAa MHOrOrpaHHukKa. [Ipusma: n-yrospHas
MpU3Ma; TPaHW U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS MPU3MBI;, OOKOBasi U
MOJIHAs MTOBEPXHOCTh IIPU3MBL. [Tapamutenenunen, PAMOYTOJIbHBIN
napajuiesienune] u ero cpouctsa. llupammupa: N-yrosbHas nupamuaa, TPaHUd MU
OCHOBaHHE MUPAMHJIbI; OOKOBAs U MOJHASI TOBEPXHOCTH MUPAMHUJIBI; TPABUIIbLHAS U
yceu€HHas mnupamMuga. OJEMEHTbl TMpu3Mbl M nupamuabl. [IpaBuiibHBIC

MHOT'OI'PaHHHUKU: MMOHATHC HPABUIIBHOI'O MHOI'OIpAaHHHKA, IPABHIIbHAA IMPHU3Ma U



OpaBWJIbHAs NUPaMUJa; MpPaBUIbHAS TPEYrojibHas NUPAMHUIA W TMPABUIbHBIN
TeTpasap; KyO. IlpencraBieHune o mNpaBUIBHBIX MHOTIOIPAHHUKAX: OKTa’Jp,
nojekasap u ukocadp. CeueHus NpU3Mbl U MUPaMUJIbI.

CuMMeTpusi B TPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIIBHO TOYKH, MPSMOM,
IUIOCKOCTH.  DJIEMEHThl CHUMMETPUU B MHUpaMHAax, Mapajuieenunenax,
MPABHJIBHBIX MHOTOTPaHHHUKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, AuWaroHaiu, YTJbl.
[Inomans OOKOBOW IMOBEPXHOCTH W IOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIIAJb OCHOBAHMI, TeopemMa O OOKOBOW IOBEPXHOCTH NPSAMOM MPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOM MHUPAMUIBI,
TeopemMa O Iulomaad yceu€éHHou mnupamuiabl. [lonstue o0 o0véme. OO0BEM
MUPAMHU/IBI, TPU3MBI.

[Tonobupie Tena B mpocTpaHcTBE. COOTHOUIEHHMS] MEXAY IUIOIAISIMU

MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TElL.

11 KUIACC

Tena Bpamenust

[HumuHaapuyeckas MMOBEPXHOCTH, obpazyromue IWJIUHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBas IMOBEPXHOCTb, OOpa3ylomias W OCbh;, IUIONIAAhL OOKOBOHW U TIOJIHOM
MOBEPXHOCTH.

Konnueckass moBepxXHOCTh, 00pa3yrolre KOHMYECKOM MOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BepIlrHA, 00pa3yroias
U OCh, IUIONMIaJb OOKOBOW W TOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pa3yrolre U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, ITUAMETP; IUJIONMIAJlb MOBEPXHOCTH C(hEpHI.
B3anmHuoe pacnonioxkeHue cepbl U MIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe;
JI01a]1b Cephl.

N300paskeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka muIMHIpa U KOHYCA.

KoMmOuHanun Tem BpalieHuss W = MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdepsl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WJIA TEJO

BpAILCHHUS.



[Tonsarue 06 o0véme. OCHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 00 00bEME
OPsIMOYTOJILHOTO TMapajuienenurnena u ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1apa U miomaasb chepsl.

[TomoGubie Tenma B mpocTpancTBe. COOTHOMICHHS MEXKIY IUIOMIAIIMA
MOBEPXHOCTEN, 00BEMAaMU MOJOOHBIX TEN.

Ceuenus numHapa (MapauieIbHO W TMEPHEHIUKYISIPHO OCH), CEUYEHUs
KOHyca (IapajuleJIbHOE OCHOBAHHUIO M IPOXOJSIIEE 4Yepe3 BEpIIMHY), CEYEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B pocTpaHcTBe. CI0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha YUCIO. PaznokeHne BEeKTOpa Mo TPEM HEKOMILIaHAPHBIM
BektopaMm. IlpaBuno mapamenenunena. Pemenwe 3amad, CBA3AHHBIX  C
IIPUMEHEHUEM TIPaBWJI JEUCTBUM C BekTopaMu. IIpsmoyrosbHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopamnatel BekTopa. IIpocreitmme 3amaun B
KOOpJIMHATaX. YTOJ Mexay BekTopaMu. CKajasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Boeluucienue yrioB MeXay MNPSMBIMU U IJIOCKOCTSIMU. KoOpInHAaTHO-BEKTOPHBIM

MECTOI 810)51 PpEIICHUN TCOMCTPHUUCCKUX 3agad.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaTbl OCBOEHHUS IPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTnka» XapakTepU3yrOTCs:

I'paxxnanckoe BocnmuTaHMe: CPOPMUPOBAHHOCTHIO TPAXKTAHCKOW TMO3ULIUU
oOyyJaronierocsi Kak akTUBHOTO MU OTBETCTBEHHOI'O WIEHA POCCHICKOTO OOLIECTBA,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaX ()YHKIIMOHHUPOBAHUS Pa3IUYHbBIX
CTPYKTYD, SIBICHUH, IPOLIETyp I'PAkKIAHCKOT0 001IecTBa (BBIOOPHI, OMPOCHI U TIP.),
YMEHHMEM B3aHMOJICUCTBOBATH C COLMAJIbHBIMA MHCTUTYTAMHA B COOTBETCTBUU C UX
¢yHkuusmMu 1 HazHaueHueM. IlaTpuoTnyeckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO POCCUMCKON IPaXKAAHCKOW MIEHTUYHOCTH, YBAKEHUS K
IIPOLIJIOMY Y HACTOSIIEMY POCCUMCKON MAaTEMATUKH, LICHHOCTHBIM OTHOILIECHUEM K
JOCTHIKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTHUYECKOM IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTH)KEHUH B JAPYTUX HayKax, TEXHOJOTHsX, cepax
YKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
Cc(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IOBEACHUSA,
CBSI3aHHOIO C IPAKTUYECKUM IIPUMEHEHUEM JTOCTUKEHUM HAYKU U IEATEIIbHOCTBIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOWYMBOrO OyayIIEro.

JCTeTHYECKOe BOCIIMTAHUE: DCTETHUYECKMM OTHOUIEHUWEM K MHUPY, BKIIIOYas
ACTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajlay, pEIICHUH,
pacCy X IeHUl; BOCIPUMMYHMBOCTBIO K MAaTEMAaTHYECKUM aCIEKTaM pPa3JInYHbIX
BUJIOB HCKyccTBa. Pu3nyeckoe BOCNUTAHUE: CPOPMUPOBAHHOCTHIO YMEHUS
OPUMEHSATh MaT€MaTUYECKHE 3HAHUSI B MHTEpecax 370pOBOTO M 0e30MacHOro
oOpa3za HU3HHU, OTBETCTBEHHOIO OTHOIIECHHUS K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATAHCUPOBAHHBIN PEXUM 3aHITHI U OTAbIXA, PEryJsipHas ¢pu3nueckas
aKTUBHOCTH); (DM3MUECKOTO COBEpUICHCTBOBAHHUSA, MPU 3aHATUSX CIHOPTUBHO-
03JI0POBUTEIILHOU JAEATEIBHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM LIEHHOCTU TPYIOJIOOUS; UHTEPECOM K
pazauuHbiM  cepamM  NMpPOPECCHOHAIBHON  JNEATENBHOCTH, CBS3aHHBIM  C



MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymei npodeccu U peaiM30BbIBATH COOCTBEHHBIC IKU3HEHHbBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K  MaTE€MaTUYeCKOMYy O0pa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YY4aCTUIO B PEIICHUM NPAKTUYECKUX 3a/7ad MaTeMaTHYECKON HarpaBlIE€HHOCTH.
IKO0JIOrHYEeCKOe BOCIMTAHUE: CHOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYPHI,
NOHUMAHUEM BIIMSHUS COIMAIBHO-I)KOHOMUYECKUX IIPOLIECCOB HAa COCTOSIHUE
OPUPOAHOW M COIMAIBHOM CpeIbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOJIEM; OpUEHTAIlMEH HA TPUMEHEHUE MAaTEMAaTHUYEeCKIX 3HaHUN
JUTSL pEIIeHHs 3a/1a4 B 00JIACTH OKPY KaIOIIEH CpeJibl, TIIaHUPOBAHUSI TTOCTYTIKOB U
OIIEHKH X BO3MOXHBIX MMOCIEACTBUN 111 OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HaY4YHOr0 NO3HAHUA: CHOPMUPOBAHHOCTHIO MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKd W OOIECTBEHHOU
NPAKTUKK, TOHUMAHUEM MaTEMaTHYECKOM HayKu Kak cdepbl 4YelIOBEYECKON
JESATEILHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYUMOCTH JJIS Pa3BUTUS IMBUIM3AIUY;
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKH U MATEMaTUUYECKOW KyJIbTypOW KakK CpPEICTBOM
MO3HAHUSI MHUPA; TOTOBHOCTHIO OCYIIECTBIISTh MPOEKTHYIO U HCCIEI0BATEIbCKYIO

ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS TMPOTPAMMBlI yY4eOHOTO IpeaMeTa
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1)  Vuusepcanvuvie  nosmasamenvmuvle  Oeticmeus, — obecneuusarom
Gopmuposarue 06a306bIX KOSHUMUBHLIX NPOYECCco8 o0byyarwuxcs (0ceoeHue
Memo008  NO3HAHUSL — OKpyJcaowe2o  Mupa;,  NpuMeHeHue  J102UYEeCKUX,
ucciedosamenvbcKux onepayuil, ymenutl pabomams ¢ uHgopmayueii). bazoBble
JIOTHYECKHe AeCTBUSA:

BBIABJISITh U XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKN MATEeMATHUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIy MOHATHAMU; (DOpMyIUpoBaTh
OTIpEICNICHUs] ~ TOHATWN; YCTAHABIHMBATh CYIIECTBEHHBIH  MPU3HAK
KJaccu(uKanyyM, OCHOBAHUS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTCPUU

IMPOBOJUMOTO aHAJIN34,



BOCIIPUHUMATh, (OpMyJIUpoBaTh U  MpPeoOpa3oBbIBATH  CYXACHHUS:
YTBEPAUTENIbHbIE W OTpHULIATENIbHbIC, €IUHUYHBIC, YaCTHbIE M OOIIUE;
YCJIOBHBIE;

BBISIBIIAATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aHUMOCBSI3H

U MIPOTUBOpEUMs B (PaKTax, MaHHBIX, HAOTIOJECHUAX U YTBEPXKICHUIX;
MpeJIaraTh KPUTEPUU Uil  BBISIBJICHUS 3aKOHOMEPHOCTEU U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;
IPOBOIUTH CaMOCTOATENILHO J0Ka3aTeIhCTBA  MAaTEMaTUYECKHUX
YTBEPKICHUH (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATh apTyMEHTAITHIO,
MPUBOJNUTHh TIPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBECHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh CMOCO0 pemieHusi y4eOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOMpATh HaubOOJIee TMOAXOIANINN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPUEB). ba3oBble
HCCJIeI0BaTeIbCKHE 1eHCTBUA:

WCITOJIB30BaTh BOMPOCHI KaK WCCJIEIOBATECILCKHN MHCTPYMEHT ITO3HAHUS;
dbopMyupoBaTh BOMPOCH], (DUKCUPYIOIIHE MPOTUBOpEUHE, MPoOdIieMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (QOpMUPOBATH  THIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

IPOBOIUTH CaMOCTOSITEIIBHO CTUTAaHHPOBAaHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
o0BbeKTa, SBJICHHS, TPOIECCA, BBIABICHUIO 3aBUCHUMOCTCH MEXIy
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaAMU;

CaMOCTOATENEHO (POPMYITHPOBATH 000OIIEHHS U BBIBOBI TIO PE3yIbTaTam
MPOBENEHHOTO HAOIIOEHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATH
MPEANOJIOKEHNUS O €ro pa3BUTUM B HOBBIX YcJoBusiX. Pafora ¢
uHpopMaLHen:

BBISBIIATH Je(OUIIMTH HHPOPMAIIMH, TAHHBIX, HEOOXOAMMBIX JIJIT OTBETa Ha

BOIIPOC U JIJI PEIICHUA 3a]1a4u;



2)

BBIOMpaTh  MHPOPMALMIO W3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,

aHAJTN3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETHPOBATH WHPOPMAIIHIO

Pa3IMYHbBIX BUOB U (GOPM IMpEICTaBICHHUS;

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, IPEICTABIATH €€ B pa3IMuHbIX (hopMax,

WLTIOCTPUPOBATH TpaduvecKH;

OLIEHUBATh HaAEKHOCTD uHbOopMaIuu o
CaMOCTOSITENTLHO C(POPMYTHUPOBAHHBIM KPUTEPHUSM.

Yuusepcanonvie  KomMMyHukamuenwvle Oelicmsus,  00ecneyusarom

CgbOPMMPOBCZHHOC'mb COYUATIbHBIX HABLIKOB 06ylta;0u;uxc;z.

OO01menue:

BOCIIPUHUMATh M (OPMYIHPOBATH CYXICHHS B COOTBETCTBUU C
YCIIOBHSIMH | TICJISIMH OOIICHHMS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX W MUCHBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS TIO
XOJly peIIeHUs 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN pPe3yJIbTaT;

B X0J1¢ 00CY>KJIeHUS 3a7]aBaTh BOTPOCHI O CYIIECTBY 00CYK1aeMOM TEMBI,
poOJIeMBI, peraeMoi 3a1a4uu, BEICKa3bIBaTh UACH, HAIlCJICHHBIC HA TTIOMCK
peIIeHus; COTOCTABIATh CBOM CYXACHHS C CYXICHUSIMU JPYTHX
YYaCTHUKOB JHaiora, OOHapyKWBaTh Pa3IMuvie W CXOJCTBO ITO3HIIMHA; B
KOppEKTHOH Popme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTAaBIATh  PE3yJbTaThl  PEHICHWS  3aJadd,  OKCIEPUMEHTA,
UCCJIEIOBAHUsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (popmar
BBICTYIUICHUS C Y4ETOM 3aJlay MPE3CHTAIMU U 0OCOOCHHOCTEH ayauTOPHUH.
CoTpyaHu4ecTBoO:

MOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOHW U
WHUBUyJIbHON pabOThI IPU pEIICHUH yU4eOHBIX 3a/1a4; MPUHUMATD 11EITh
COBMECTHOM JIESATEIHHOCTH, ITUTAHUPOBATH OPTaHU3alMI0 COBMECTHOMN
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYIIOBBIX (popMax paboTsl (00CyxkaeHMs,, 0OOMEH MHEHHUIA,
«MO3TOBBIEC IITYPMbI» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOW JICWCTBHS C JPYTUMH WICHAMH KOMAaH/IbI;
OIICHMBATh KAa4eCTBO CBOCTO BKJaJa B OONIMH MPOAYKT MO KPUTEPHSM,

chOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUSI.



3) Vuusepcanvnvie  pezynamueHnble Oeticmeus, obecneyugarom
Gopmuposanue CMbICI08bIX YCMAHOBOK U JHCUSHEHHLIX HABLIKOE JUYHOCU.
Camoopranusanus:

*  COCTaBIIATH IUIaH, aJITOPUTM PEIICHHUS 3a/1a4H, BBIOUPATh CIIOCOO peIICHMSI

C yu4€TOM HWMEIIIUXCS pPecypcoB W COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM
uHpopmaiuu. CaMOKOHTPOJIb:

« BIAQJCTh HaBBIKAMH I[IO3HABATEIBHONH pEQICKCUM KaK OCO3HAHMUS
COBEPIIIAEMbIX JEHCTBUNM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJS Tpoliecca u
pe3yJbTaTa pelieHus MaTeMaTUYeCKON 3a/1auu;

* TPEeABUACTh TPYMHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NPH PEIICHUU
3a/ladyi, BHOCHTh KOPPEKTHUBBHI B JICSITCIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWICHHBIX OIMOOK, BBISBIICHHBIX TPYIHOCTEH;

+ OIIGHWBAaTh COOTBETCTBHE pe3yjbTaTa IEId W YCIOBUAM, OOBSCHATH
MPUYHUHBI JOCTYKEHUS WM HEIOCTHKEHHUS DPE3yJIbTaTOB JCATEIHHOCTH,

HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsMasi, IIIOCKOCTb.

[IpuMEHATL aKCUOMBI CTEPEOMETPUU W CICIACTBUS W3 HUX MPU PEUICHUU
F€OMETPUYECKHUX 3a7aY.

OnepupoBaTh MOHATUSAMU: NAPATUIETBHOCTh U IEPIICHANKYIAPHOCTD MPSIMBIX
U IJIOCKOCTEM.

KnaccupunupoBath B3aMMHOE PACHOJIOKEHHUE TMPSMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMH: JBYTPAaHHBIM YTroj, TpPaHW JABYTPAHHOTO YTIIa,
pedpo ABYTPaHHOTO yTJia; JTUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas Mmepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MNOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKIIbII

MHOTOI'PaHHUK, 3JICMCHTBI MHOI'OI'paHHHKA, HpaBI/IJIBHblﬁ MHOI'OTPpaHHUK.



Pacno3HaBaTh OCHOBHBIE BHUABl MHOIOIPAHHUKOB (MHMpaMuja; IpU3Ma,
IOPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccudpumnmpoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUSA  JUIA
Kinaccupukauuy (BBIMYKJIbIE W HEBBINYKJIBIE MHOTOTPAHHUKH, MPaBUIbHBIC
MHOT'OTPAHHUKH; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapaJlICICIUIIE/bI).

OnepupoBaTh MOHATUSMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIOJIb3YSl METO/]I CJIEJIOB.

CrpouTh ceu€HHs MHOTOTPAHHUKOB METOJOM  CJEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1a4un Ha HaXOKJIEHUE T€OMETPUYECKHUX BEJIMUMH MO 00pa3laM Wid
aNropuT™MaM, NPHUMEHsS HW3BECTHBIE AHAIUTUYECKHE METOJbl NpPH PpPELIECHUU
CTaHAAPTHBIX MaTEMaTUYECKUX 3a]a4 Ha BBIUYMUCIECHUE PACCTOSIHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO TpsIMOM, OT TOYKM [0 IIJIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemars 3a7aun Ha HAXOKJEHUE T€OMETPUUYECKUX BEIMUYUH 0 o0pa3LaM WiH
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIWTUYECKHE METOJbl IPH PELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKUX 3aJad HA  BBIYUCICHHE YIVIOB  MEXAY
CKPEUIMBAIOIIMMHUCS TPSIMBIMH, MEXJIy HPSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOMIAAN TTOBEPXHOCTEW MHOTOTPAaHHHUKOB (IIpU3Ma,
nupaMyja) € TMpUMEHEHUEM (OpMyJ; BBIYUCIATH COOTHOLICHHS  MEXAY
IUIOMIA/IIMU TOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETPUST B MPOCTPAHCTBE; LEHTP, OCh U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HH(POpPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEJICTaBICHHYIO Ha dYepTexax U
PUCYHKaX.

[TpumensaTy reomeTpuyeckue (akThl ISl PEIICHUsT CTEPEOMETPUUECKUX
3a/1a4, NpeAnoaralouuX HECKOJIbKO [IaroB PEIIEHUs, €CIU YCIOBHS IPUMEHEHUS
3a/1aHBI B IBHOU (popMe.

[IpumeHATs OpOCTEHIINE IPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoauTH NpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAEC HU
’KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.



[IpuMeHsATh MOMy4YeHHBbIE 3HAHWSA HA TMPAKTHKE: aHAIU3UPOBATH peajbHbIC
CUTyallUM U TPUMEHSATh W3Y4YEHHBIC TMOHSATUS B TIPOIECCE TOHMCKA PEIICHUs
MaTEeMaTU4YeCKd CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pPEaAbHbBIC
CUTyallUM Ha S3bIKE TEOMETPHUM, HCCIENOBaTh TIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
PAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYECKUX BEIUUHH.

11 KITACC

OnepupoBaTh TOHATHAMH: IMJIMHIPUYECKAs TIOBEPXHOCTh, OOpasyromue
MAJTUHAPUYECKOW  TOBEPXHOCTH;  ITWIMHIAP;  KOHWYECKAas  IMMOBEPXHOCTb,
oOpa3yrolne KOHUIeCKOW MOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEJ BPAILCHUS.

KnaccuduimpoBath B3auMHOE pacrosiokeHue chepol U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CETMEHTA; IIAPOBOW CJIOW, OCHOBAaHHUE INAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI M TUIOMIAAM  TOBEPXHOCTEW TEN  BpallleHHS,
T€OMETPUYECKUX TeJI C TPUMEHEHUuEM (HopMyI.

OnepupoBarh TMOHATUSAMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OMMCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMUS.

BBIYUCISTE COOTHOMICHHSI MEXAY IUIOIMIAISIMHA TIOBEPXHOCTEH M 00BEMaMu
MOJOOHEBIX TEJl.

N300pakath m3ydaemble (QUTYpPHl OT PYKH W C NPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BEITIOTHSTH (BBIHOCHBIC) INTIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX
¢duryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.

M3BnekaTb, WHTEPIPETUPOBATH MW MPeoOpa3oBbIBaTh HWHOOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHSATE  IEHCTBUSI  CIIOKEHHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB W

YMHOKEHUS BEKTOpa Ha YMCIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaIAt0T.



[IpuMeHATH MTPaBUIIO NapalIeIEUIEaa.

OnepupoBaTh NOHSATUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAWMHATBHI BEKTOPA, YTOJI MEXKIY
BEKTOPAMHU, CKAJIIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

Haxoauts cymMmmMy BEKTOPOB M IPOU3BEJICHHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOPAMH, CKALIPHOE NPOU3BEIACHHE, PACKIAJbIBATh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMeHsaTh TeoMeTpuueckue (AKThl [JIs PEHICHUST CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAratoUX HECKOIBKO IaroB PELIEHHUs], €CJIU YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemate mpocrteimme reoMeTpuyecKue 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/IA.

Pematp 3amauM Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKMX OTHOLICHUN U
HAXO0XKJCHUE T€OMETPUUYECKUX BEJIMYMH M0 00pasiaM WK alropuTMam, IpUMEHss
U3BECTHBIE METO/IbI ITPY PELICHUM CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHATP OpPOCTEHIINE IMPOrPaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1aY.

[IpuBOAMTE NpHUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJEC U
YKA3HU, PACMIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOTYyYEHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh pEaJIbHbIC
CUTyallud W IMPUMEHATb HW3YUYEHHBIC IIOHATUS B IMPOLECCE IOUCKA PEIICHUS
MaTEeMaTUYeCKu CPOPMYJIMPOBAHHON TPOOJIEMBI, MOJACIUPOBATH PEATbHbBIC
CUTyalluM Ha $S3bIKE TE€OMETPUM, MCCIEI0BATh IIOCTPOEHHBIE MOJEIHA C
MCIIOJIb30BAaHUEM F€OMETPUUYECKHUX TTOHSATUH U TEOpEM, amnmapara aareOphl; pemarhb

INPAKTHYCCKUC 3a1a4H, CBA3AaHHBIC C HAXOXACHUCM I'COMCTPHUYCCKHUX BCIINYMH.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kontpoabnbie | Mpakraueckue (uudposeie)
/i NPOrpaMMbI oOpa3oBaTe/ibHbIE
Bcero padoThI padoThI pecype
1 BBenenue B ctepeoMeTpuio 10 Karanor
(myschool.edu.ru)
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
2 [TapaniensHOCTh IPSIMBIX U TIIIOCKOCTEH 12
[lepneHMKyIAPHOCTD NPSMBIX U IUNIOCKOCTEN Karazor
3 e (myschool.edu.ru)
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10
MHOrorpaHHuKu 11 Katamor
(myschool.edu.ru)
6 OOBEMBI MHOTOTPAaHHUKOB
[ToBTOpEHME: ceueHus], paCCTOSTHUS U YTIIbI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0
11 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Ne n/m BpOrpAMMEL Koutpoabublie | IlpakTnueckue 0BPA30BATETBHBIE
Bcero padoThI padoThI pecypebi

Tena BpameHus

12

O0BEMBI TEN

Karanor
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(myschool.edu.ru)

3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 Katamor
(myschool.edu.ru)
[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AIUS
4 3HAHUH !
OBILIEE KOJIMYECTBO HACOB I1O ITPOIT'PAMME 34
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HOYPOYHOE INVTAHUPOBAHME 10 KJIACC

Ne

n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThbI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchbl

OcHOBHBIE NTOHATHSI CTEPEOMETPUM: TOUKA,
npsMas, IUIOCKOCTB, IPOCTPAHCTBO.
[lpaBuna wn300pakeHUs Ha PHUCYHKaX:
n300pakeHus IUIOCKOCTEH, NapaaelbHbIX
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

Karaor
(myschool.edu.ru)

[TonsTus: MepeceKaromuecs miI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

IlonsTns: NepeCceKarommecs mI0CKOCTH,
nepecekarommecsa npamMas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTI'OrpaHHUKAaMH,
I/I306pa)KeHI/IC MHOT'OT'PAHHUKOB Ha
PUCYHKAX, Ha NPOCKIHUOHHBIX YEPTCIKAX

Karaor
(myschool.edu.ru)

HauanpHbie cBefeHHS 0 KyOe M TUpamuje,
UX pa3BEPTKU U Mozienu. CedeHus

MHOT'OI'PpaHHUKOB

HauanbHble cBeneHust o KyOe M mupamupe,
UX pa3BEPTKU U Mozaenn. CeueHns

MHOTI'OI'paHHUKOB

[ToHsiTHE 00 AKCHOMATHYECKOM TOCTPOCHHU
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX
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Toustie 00 aKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HAX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHHNU
CTEPCOMETPHHN: aKCUOMBI CTCPEOMECTPHUU U
CJIICACTBHUA U3 HUX

10

ITonsTue 00 AKCHMOMAaTH4YCCKOM
IMOCTPOCHHUHN CTCPCOMCTPHH: AKCHUOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

Karaor
(myschool.edu.ru)

11

B3anmHOE pacnoyioxKeHUe NpsIMbIX B
IIPOCTPAHCTBE: IIEpeCceKaroIuecs,
HapajiesIbHbIEe U CKPEIINUBAIOLINECs
HpsIMBIE

12

[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: ITapaljIeIbHLIE IIPSIMBIC B
MPOCTPAHCTBE; MAPAIIETBHOCTD TPEX
HPSMBIX

Karanor
(myschool.edu.ru)

13

[TapamienbHOCTE NPSAMBIX M IUIOCKOCTEW B
npoctpancte: [lapannenbHOCTh PAMON U
MJIOCKOCTH

14

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay nNpsMbIMU B IPOCTPAHCTBE

16

VYrois Mexay NpsIMBIMU B ITIPOCTPAHCTBE

17

[TapayeabHOCTB TUNIOCKOCTEN:

napaajaCJIbHbIC IIJIOCKOCTU

18

CBolicTBa napauieabHbIX MIOCKOCTEN
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[Ipocreiimre TPOCTpaHCTBEHHBIE (DUTYPBI

19 HAa TUIOCKOCTHU: TETpasap, KyO,
HapauielIeuIe/t Karasior
(myschool.edu.ru)
20 [TocTpoenune ceuenmii
21 [TocTpoenue ceueHuit
22 Kontponbhas pabora mo teme "lIpsimbie u Karamnor
TIIIOCKOCTH B TIPOCTPAHCTBE. (myschool.edu.ru)
[TapanienbHOCTh NPSAMBIX U IUIOCKOCTEH"
23 [leprieH IUKYISIPHOCTD pSAMOit u
IUIOCKOCTH: MEPIEHINKYIISIpHbIC MPsIMbIE B
MIPOCTPAHCTBE
[Tpsimbie napasuieNbHbIe u
24 NEePHEHANKYISIPHBIE K MTIOCKOCTH
[Ipssmble rapasiesibHbIe 51
25 MEePIEHANKYIISIPHBIC K TITIOCKOCTH
[Tpu3Hak neprneHIuKyISPHOCTH MPSIMON U
26 MJIOCKOCTH
[Ipu3Hak nepneHAUKyISIPHOCTH IPSIMON U
21 MIJIOCKOCTH
28 Teopema o npsAMON NEPIIEHAUKYIISIPHON Karamor
TIIOCKOCTH (myschool.edu.ru)
Teopema o0 psIMOM NEPIIEHANKYIISIPHOU
29 MIJIOCKOCTH
30 Teopema o mpsiMON NEPIECHANKYISIPHON

IIJIOCKOCTH
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31

[leprieHauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM 70 TIOCKOCTH

Karasor
(myschool.edu.ru)

[leprieHauKyIsp ¥ HAKIIOHHBIE: PACCTOSHUE

32 OT TOYKH J10 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
33 [leprienAMKYIISIp 1 HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH
34 [TeprieHAMKYISAp U HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH J10 IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YIOJ MEXKIY MPSIMOU
Y TUIOCKOCTBIO
36 JIByrpaHHBI  yroia, JIMHEWHBIA  yTroOJ Karazor
JIBYTPAHHOTO yIiia (myschool.edu.ru)
37 JIByrpaHHBI ~ yroa, JIMHEHWHBIA  YroOJ
JBYTPaHHOTO yTia
38 [lepneHIMKYIAPHOCTD MJIOCKOCTEN: TIPU3HAK Karamor
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN (myschool.edu.ru)
39 [lepnieHIUKYISIPHOCTh  TUIOCKOCTEH:

MPU3HAK MEPIEHAUKYISIPHOCTA ABYX
IJIOCKOCTEN
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40

[leprieHAMKYIAPHOCTh  IUIOCKOCTEH:
NpU3HAK MEePHEHAUKYISIPHOCTH JBYX
IIJIOCKOCTEMN

Karasor
(myschool.edu.ru)

41

TeopeMa 0 TpEX NEPHEHANKYIISIPAX

42

TeopeMa 0 TpEX NEPHEHANKYIIIPAX

43

Teopema o Tpéx nepneHAuKyIsIpax

44

KonTponpsHas pabora mo Temam
"IlepneH IUKYISPHOCTD MPSAMBIX U
wiockocTe" u "YTIibl MeXAY OPSIMBIMU U

IIocKocTIMU"

45

ITonsTue MHOI'OI'paHHHUKa, OCHOBHBIC
QJICMCHTBI MHOT'OTI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OTPAHHHUKH pa3BépTI<a
MHOT'OT'paHHHUKa

Karaor
(myschool.edu.ru)

46

[Ipu3ma: N-yronpHas pu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAs
pU3MbL; OOKOBasl U MOJIHASI IOBEPXHOCTh
IIPU3MBI

Karanor
(myschool.edu.ru)

47

[Tapannenenunen, NpsAMOYTOJIbHBII
napaJiesienune]] 1 ero CBOMCTBa

48

[Mupamupaa: N-yronpHasi nupaMuza, TpaHu U
OCHOBaHME IHPaMHJIbl; OOKOBas U MOJIHAS
MOBEPXHOCTh MMPAMM/IbI; IPAaBUIbHAS U
yceu€HHas Mupamuia

Karanor
(myschool.edu.ru)
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49

[IpaBuiibHbBIE MHOTOTPAaHHUKHU: TOHSATHE
MPAaBWJIBHOTO MHOTOIPAaHHUKA; MpPaBUIbHAS
npusMa M [paBWIbHAasg  NHPaMUA;
IpaBWIbHAsg TpEYyrojibHas MNHpamMuga U
MIPaBUIBHBIN TETpasap; KyO

Karasor
(myschool.edu.ru)

50

HpCI[CTaBJ'ICHI/IC O IIPaBUJIbHBIX
MHOI'OI'paHHHKAaX: OKTasaAp, A0ACKa’ AP U
HKOCasJIp.

Karasor
(myschool.edu.ru)

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NIPSAMOM, IIIIOCKOCTH.
DIEMEHTBI CUMMETPUU B TUPAMUJAX,
napajuieiaenuneax, MpaBuIbHbIX
MHOI'OIPaHHHUKAX

Karanor
(myschool.edu.ru)

52

Brrancienue 31eMeHTOB MHOT'OT'PpaHHUKOB:

pé06pa, TuaroHanu, yribl

53

[Tomane 60KOBOI MOBEPXHOCTH U IMOJTHOM
MMOBEPXHOCTH MPSIMOM MPU3MBI, ILTOIIA b
OCHOBaHUM, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MIPSIMOM MPU3MBI

Karanor
(myschool.edu.ru)

54

[lnomans  OOKOBOW  TOBEPXHOCTH U
MOBEPXHOCTH  TPABUIBLHON  THUPAMUJIBI,
Teopema O IUIONIaaun OOKOBOW MOBEPXHOCTH
yCEYEHHOW NMUPAMHU/IbI

Karanor
(myschool.edu.ru)

55

KonTtponbHas pabora o Teme
"MHoOrorpaHHukm"

56

TTonsaTtue 00 00BEME

57

O0BEM TUpamMuabI
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58

O0BEM TMpamMu bl

59 OO6BEM UpaMuIbI Karanor
(myschool.edu.ru)
60 OO6BEM mUpaMu bl Karasor
(myschool.edu.ru)
61 O06BEM pu3MBbI
62 O0BbEM TPU3MBI
63 OGBEM MPU3MBI Karanor
(myschool.edu.ru)
KonTpomnpHas padora o Teme "OO0bEMBI
64 MHOTOTPaHHUKOB"
65 [ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTH3 AN
3HaHul. [locTtpoeHue ceyennii B
MHOTOTPaHHHUKE
66 [ToBTOpeHue, 00600IIeHNEe CHUCTeMAaTHU3AIIHS
3HaHUW. BblYnciaeHne pacCTOSHUN: MEXIY
JIBYMS TOYKAMU, OT TOYKH J0 TIPSIMOH, OT
TOYKHU hi (o) MJIOCKOCTH, MEXITy
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 WroroBas koHTpoJsibHas paboTa
IToBTOpenue, 0000IIEHNE CUCTEMATU3AIUS
68 3HAHUW. BEIUKCICHHE YTTI0B: MEXKIY

CKpCHIMBAOIMUMUCH ITPAMBIMHU, MCIKIY
HpHMOﬁ " IJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,
YIJI0B MEXKAY IMJIIOCKOCTAMU
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ner/m | Tena vooka Kontposbnbie | Ipakruuyeckue | Hara un¢pposbie
2 yp Beero PaBoTHI padoTHI mydenusi | 00paszoBaTe/bHbIe
pecypchbl
1 Cdepa u map: meHtp, paamyc, TUameTp; L
IJIOMIA/Ib TIOBEPXHOCTHU Chepbl
2 B3anmHoe pacronoxxenue cdepbl H
TUIOCKOCTH; KacaTeNlbHAs TUIOCKOCTh K 1
cdepe; miomans cheps
3 Nzobpaxenue chepsl, mapa Ha 1
mockocT. CedeHus mapa
Hunuaapudeckas MOBEPXHOCTb,
A o0pa3yromue UIHHIPHIECKOM 1
MTOBEPXHOCTH, OCh IIUJIMHIPUUECKOI
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas
5 MOBEPXHOCTh, 00pa3yroIias u och; 1
1081 OOKOBOM U TIOJHON OBEPXHOCTH
N3006paxkeHne nUIUHAPA HA MIIOCKOCTH.
6 PazBéptka LWIMHIPA. CeueHus 1

UIHHIpa (TJIOCKOCTHIO, MapasiedbHOU
WM TIEPIEHANKYIISIPHON OCH IIMJIMHIPA)




Konunyeckass moBepxHOCTh, 00pa3yromue
KOHUYECKOW  MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH

Konyc: ocHOBaHue 1 BepIIMHa,
oOpasyrolas U 0Cb; IUIOLIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

VYceu€HHbIl KOHYC: oOpasyromye u
BBICOTA, OCHOBAHU u OoKoBas
IIOBEPXHOCTH

10

I/Iso6pa>1<eHI/Ie KOHYCa Ha INIOCKOCTH.

PasBéprka konyca. CeueHust KoHyca
(TITOCKOCTHI0, TApaJUIETbHON OCHOBAHMUIO,
U TUIOCKOCTBIO, TMPOXOIAIIeH  dYepe3
BEPILNHY)

11

KOM6I/IHaHI/I${ TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

12

MHOrorpaHHuK, OIMCAaHHBIA OKOJIO
chepsr; chepa, BrOHcaHHas B
MHOTOTPaHHUK WX B TEJIO BPALIECHUS

13

ITonsatue 00 00BéMme. OCHOBHBIE CBOMCTBA
00BEMOB Tell

14

O0BEM UIHHIIpa, KOHYCa

15

O06BEM mapa u rwiomaas cheps

16

[Tomo6HbBIE TeNa B MPOCTPAHCTBE.
COOTHOIICHUS MEXTY TUTOIIAISIMHI
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TET




Konrponbnas pabora mo temam "Tena

17 BpamieHus" u "O0bemMb! Ten"

18 BekTop Ha MII0CKOCTH U B POCTPAHCTBE

19 Crno)keHue ¥ BBIYMTAHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO

21 Paznosxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napasuiefenunena

22 Permienue 3agay, CBI3aHHBIX C
MPUMEHEHUEM TTIPaBUJI JEHCTBUH C
BEKTOpaMH

23 [IpssmoyronbHast cucTeMa KOOpPAMHAT B
npoctpancTtBe. KoopauHaTel BekTOpa.
[Ipocreiimme 3a1aun B KOOpAWHATAX

Y Yron wexay Bekropamu. CKaspHOE
MIPOU3BE/ICHNE BEKTOPOB
Brrurcnenue yriioB Mex Iy MPsIMbIMHA 1

25 TJIOCKOCTSMU

2% KoopauHaTHO-BEKTOPHBIN METO TIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4

57 KonTponbhas padota no teme "Bektopsl
Y KOOPJIMHATHI B ITPOCTpaHCTBE"
[ToBTOpEHwUe, o0o01IeHme u

28 cucremarusanusi 3HaHU. OCHOBHBIE

¢urypnl, (Qaktbl, Teopembl Kypca
TUTAHUMETPUHI




29

[ToBTOpEHME, 00001eHne u
cucremMaruzanusg 3HaHui. OCHOBHBIE
¢burypsl, (akThl, TEOpeMbl Kypca
TJIAHUMETPUHU

30

[ToBTOpeHME, 0600IIEHNE U
cUcTeEMaTH3alis 3HaHUH. 3a1auu
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS

31

[ToBTOpeHnue, 0600IICHNE U
cUcTeMAaTHu3alysa 3HaHUH. 3a1aun
MJIAHUMETPUHU M METOJIBI KX PEIICHUS

32

[ToBTOpeHue, 0600IICHNE U
cucreMaTru3anus 3HaHui. OCHOBHBIE
burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH

33

Wrorosas koHTposibHas paboTa

34

[ToBTOpEHwMe, 00o01ieHne
CHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOUECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IJ1S1 YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTeMaTUYECKOTO aHaJIN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccewl/ Atanacsa JI.C., byty3os B.®., Kanomues C.b. u
npyrue, AkuuonepHoe odiectBo «M3narenscTBo «lIpocBeiienue ¢
Marematuka: anredpa v Hayajia MaTeMaTHYEeCKOTO aHalli3a, TeOMETPHSI.
AnreOpa u Hauana MaTemMaTudeckoro ananusa, 10-11 kmaccel/ Anmumos 11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKiinuoHepHoe 00I111€CTBO
«3narenbctBO «IIpocBemieHne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://uchus.online/

https://www.time4dmath.ru/egebaz

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

INEYATHBIE ITOCOBUA

TaOauie! 10 MAaTEMATHKE

[TopTpeTh! BeLIAIOIIUXCS AEATEICH MAaTEMATUKHU

NHOPOPMAIIMOHHO-KOMMYHHUKATHUBHBIE CPEJCTBA

CD nucku: «IHTepakTUBHAs MaTeMaTuka, 5-9», «Maremaruka. [IpakTukym.
S-11»

HNuTepuer-pecypcebl

TEXHUYECKHUE CPEJACTBA OBYYEHUA

MynbTUMEIUIHBIA KOMITBIOTED



https://www.time4math.ru/egebaz

MybTUMEIUaPOEKTOP

I/IHTepaKTI/IBHaSI JOCKa

[TpunTep

YUYEBHO-IIPAKTHYECKOE U YYEBHO-JIABOPATOPHOE
OBOPY/IOBAHHUE

AyauTopHasi JOCKa C MArHUTHOM TOBEPXHOCTHIO

KOMIIIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEIKa, TpaHCIopTup, yroasauk (30°,
60°), yronsnuk (45°, 45°), nupkyns

KommiekT crepeomeTpudeckux el (AeMOHCTpaIMOHHBIHN)

KommiekT crepeoMeTpudeckux el (pa3aaToOuHbIi)

CHHELHUAJ/IN3UPOBAHHAS YYEBHAS MEBEJIb

[IIxad cekMOHHBIN A1 XpaHEHHs] 000pyA0BaHUS

[lxad ceKIMOHHBIN AJIs XpaHEHUSI IUTEPATYPhl U JEMOHCTPALIMOHHOTO
o0opynoBaHus

CreH DKCIO3UIIMOHHEIN







