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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepalbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOrO 0O0pa3oBaHMs.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydueOHOro Kypca TEeOMETpPHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHsS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydaromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00ydJaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYINIHOCTH M IPOUCXOXJICHHH TI€OMETPHYCCKHUX
aOCTpaKIWMi, COOTHOIICHHH pPEabHOTO M HACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOW HAyKOW SBJIIGHHH W TIPOLECCOB PEAJbHOIO MHpa, MECTE
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEMAaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust SBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCITUIUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJI€ pCIIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/l1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTSIX JEATENBHOCTH dYelioBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaabHOTO OBITHSA, (opMma
OTPaXCHHUS OKPYKAIOMIETO0 MHpPA, YCIOBHUE YCIENIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU

oOpazamMu O00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,
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ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BaXXHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOTI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reomMeTpur Ha ©0a30BOM ypOBHE TNpe/lHa3HauY€Ha IS
00yYaromuXcs CPEeTHEN IIKOJIbI, HE MCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHUYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH U HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oolee
riyOOKO, €clii B JajbHEHIlIeM BO3HMKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHATBHON JEATEIHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl  OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHE TMpEACTaBICHUS O MHOTOTPAHHUKAX M TellaX BpPAILCHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
U U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha YEpPTEkKaxX, MOJEIAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYP;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  QITOPUTMAMH  PEIICHHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHHWE  yMEHHS  TPOBOJAUTH  HECJIOXHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKAM COJCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYadbHBIX | TBOPYECKHUX  CIIOCOOHOCTEN
oOydJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIIbCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;
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e (QopmMmupoBaHue (G yHKITMOHATBHOM TPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHHUE pacClo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMyIUpOBAaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUUECKUN amnmapaT [Jis pelieHUus NTPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajlie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT PpAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPEeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU MPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
pOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOW Ha
HATJIATHOCTh, a OINEpUpoBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «I'eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTEeNIbHBIM JIMHUSM, HO W IO TOJaM
o0y4eHUs Ha YPOBHE CpeTHEro o0IIero oopa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenelEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, 4YTOOBI OBJIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEIOBATENIBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YJarONIUXCs, PaCHIUpSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenune reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINecs,
napajuleibHble WM CKpeluuBaroluecss npsMble. [lapamienbHOCTs NpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOU U IUIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMU CTOPOHAaMH; YIoJl MEXAY NpPsAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM rapaJijiebHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [Ipocreiimue mpocTpaHCTBEHHbIE (GUTYpPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenurne; MoCTpOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIbHBIE W IEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMONM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHAUKYIAPHON IUIOCKOCTU. YTIBI B IPOCTPAHCTBE: YrOJl MEXAY INPIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  YroJl  JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM [0  IJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
IIPU3Ma; TPaHU U OCHOBAHUS INPU3MBI; MpsMas U HAKIOHHAs NPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE NMHPAMU/Ibl; OOKOBas M MOJHAS TIOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJEMEHTbl Npu3Mbl M nupamuiel. [IpaBuibHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS NMPaMHUJa; NPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIBHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKa’ip U ukocasap. CeyeHust npu3Mbl U TUPAMHUJIBIL.



CumMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, HPSIMOM,
IUIOCKOCTU.  DJNEMEHTbl CHUMMETPUM B NHpaMUJAX, HapajulesIeluIeax,
MPaBUJIBHBIX MHOTOTPaHHUKAX.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOM TPHU3MBI,
IUIOLAJh OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
TeopemMa O MiIom@aau yceu€HHo mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ubie Tenma B mnpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJsia BpalueHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHAPUICCKON
MOBEPXHOCTH, OCh UIUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: ocHOBaHUWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas M OCh, IUIONIaJh OOKOBOM M TOJHOM
OBEPXHOCTH.

KoHunueckas moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKO moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HmeHTp, paadyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]epshl.
Bsaumuoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalCHUS.

[Tonsitre 060 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajulenenurena u cieactBus u3 He€. OO0BEM HUIUHAPA,
koHyca. O0BEM mapa u miomaasb chepsl.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEIL.

Ceuennss nwiIMHApa (MapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieJbHOE OCHOBAHUIO W MPOXOASIIEe 4Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE



BekTop Ha mI0CKOCTH U B POCTpaHCTBE. Cl10)KEHUE U BBIYNTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pa3iokeHue BekTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaM. IIpaBwiio mapamnenenunena. Pemenue 3amay, CBSA3aHHBIX €
IIPUMEHEHUEM IIpaBUil JACUCTBUU ¢ BeKkropamu. IIpsAmoyronpHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopauHatel Bektopa. llpocreimme 3amaun B
KOOpAMHATax. YTOJd MeEXay BekTopamu. CKalApHOE INPOU3BEIAEHUE BEKTOPOB.
Beluncnenne yrioB Mexy HMPSMBIMHA U IDIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ| IPU PEIICHUN T€OMETPUUYECKUX 3aaY.



IIJTIAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YYaIOIIETOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEJICTABICHHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKUE 3HAHUSA B
HMHTEpecax 370poBoro u 6e3omacHoro obpasa KW3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢du3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpPodEeCCHOHATLHOW  NIESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD



Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIBTYpPbI, IOHUMAaHHUEM BIIASHHS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenmbl, OCO3HAaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHMHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIIEH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAKTHUKW, IOHHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YeIOBEYECKON JCATSIBHOCTH, JTaloOB €&
pPa3BUTHS M 3HAYMMOCTH JIJII PAa3BUTHS IMBWJIM3AIMU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO MpeaMeTra
«MartemaTuka» XapaKTepU3YyIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelCmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OeUCEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUaowuxcs (oceoemue
Memo0o08  NO3HAHUSL — OKpYJcanue2o  mMupa,  NpuUMeHeHue  JI02U4eCKUX,
uccne008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue AeMcTBUA:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKK MaTEeMaTUUECKUX
00OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (DOPMYIHpPOBATH
ompeieieHUus]  TOHSATUM;  yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOMMOT0 aHAJIN3;

e BOCIpUHUMATh, (POpPMYyIHpPOBaTH W  MPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPJAUTEIbHBIE W OTPHUIATENIbHBIC, €AMHUYHBIC, YaCTHBIE M OOIIUE;
YCIIOBHBIC;



e BBUBISITH ~ MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
NpoTUBOpeurss B (aKkTaxX, JAHHBIX, HAONIOACHUSIX U YTBEPXKICHHSIX;
npeajiaraTb ~ KpUTEpUM I BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTUBHOI0), BHICTPAUBATh apryMEHTALUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKIIEHUS U BBIBOJIbI;

e BBIOMpATH crnoco0® penieHUs yuyeOHOW 3ajauuM (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIIeHHs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBbie ucciienoBaTeabckue qeiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIM MHCTPYMEHT IMO3HAHMS;
dbopMynrpoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MMO3UIIMIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSITENIbHO CIUIaHWPOBAHHBIH HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
00BbEKTa, SBJIEHHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENIBHO (HOPMYIHPOBATh OOOOIIEHUS U BBIBOJBI 110 pe3ysibTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O0OOIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE IpoOIEcca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBUIBIATH JeUUUTH UH(DOPMALMU, JAHHBIX, HEOOXOIMUMBIX JUIsI OTBETa
Ha BONPOC U JJIs PELICHMS 3a]a4H;

e BbBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH MHPOPMALIIIO
pa3IuYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTypUpOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B pa3iuyHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEKHOCTh uH(popmanuu o CaMOCTOSITEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicmeus, obecneuusarom

chopMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUATOUWUXCHL.
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OO01menue:

BOCHPUHMMATh U (HOPMYIUPOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh IOJYyUYEHHBIA pe3yJIbTarT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HALIEJICHHBIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYAaCTHUKOB JMaNiora, OOHApYXKMBaTh pa3jiuyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pacrpenensiTh BUABI paboT, JTOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBBIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOODJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UWICHAMH KOMAaH]IbI;
OIICHWBATh KaueCTBO CBOETO BKJIaJa B OOIIMUA TPOAYKT IO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IIaH, aJITOPUTM PEIISHUS 3a]1au, BEIOUPATh CIIOCO0 PEIICHUS
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUN C YYETOM HOBOM
UHGOPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO3HABaTEIbHOW pedlIeKcMu Kak  OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEJIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJIS Tpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTUYEeCKOM 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMAECHHBIX OITMOOK, BHISIBIICHHBIX TPYIHOCTEH;
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e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PElICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE paCMOI0XKEHUE TMPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHUKA, MPABUIHLHBI MHOTOT'PDAaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpPHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunmpoath ~ MHOTOTpPaHHUKH, BEIOWpas OCHOBaHUS  JUIS
Kiaccupukaruy  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAaHHUKH;, IIPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICTCITUTIC I ).

OrneprpoBaTh MOHATHAMU: CEKYIIas IMIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCITOIB3YsI METO/I CIEOB.

CtpouTh CceueHHUS MHOTOI'PAHHUKOB METOJIOM  CJICJIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIMYUH 10 00pa3iaM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MaTEMaTHYECKUX 3aJlad Ha BBIUYMCICHUE PACCTOSIHUM MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKA [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAXO0XKACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, NPUMEHSS U3BECTHBIC AHAJIUTHYECKHE METOJbl MPU PEHICHUHU
CTAaHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPSAMBIMHA, MEXKIY NPIMOM W IUJIOCKOCTBIO, MEXIY

IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.
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Boruncnsath 00BEMBI U TUIONIAA TMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH HHGOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaxX, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl IS PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOJIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbl B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTrPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAIU3UPOBATH PEATbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYJIUPOBAHHONW MPOOJIEMBbI, MOJICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUYECKUX MMOHATUM U TEOpeM, afmapara aire0pbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKIEHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyroime
[WIMHIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprudeckas moBEpXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U mmap).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnare 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAaIICHMUS.
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BbluncnsaTh COOTHOIIEHUS MEXAY IIIOMIAIIMHU MOBEPXHOCTEW M 00bEMamMu
IMOTOOHBIX TE.

N3o0paxate u3ydaemble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpalllCHUSI.

N3Bnekarh, WHTEPHNpPETUPOBATH U MPeoOpa3oBbIBaTH HWHMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSMHU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJISIPHOE NPOU3BEICHUE, paCKIaJblBaTh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh IMJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[IpumensTs reoMerpuueckue ¢GakThl IS PEIICHHS CTEPEOMETPUUYECKHUX
3aJ71a4, MPEANoNararMX HECKOJIBKO IIaroB PEIICHUs, €CIU YCIOBUSA MPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemare mpocrenmine reoMeTpuYeCKHE 3aJla4d HAa IMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

PemaTte 3amaum Ha [J0OKa3aTEJILCTBO MATEMATHUECKUMX OTHOIICHUM U
Hax0XJICHUE TEOMETPUYCCKUX BEIMYMH 10 00pa3iaM Wi aJlfTOPUTMaM, IPUMEHSS
W3BECTHBIC METOJIbI IPU PEIICHUH CTaHAAPTHBIX MATEMAaTHYECKHX 3a/1a4.

[IpumenaT, mpocTeiMe NPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B MPUPOAEC H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIYyYCHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEABHBIC
CATyallud W TPHUMEHSATh HW3YYEHHBIC ITOHATHUS B MPOIECCE IMOUCKA PEIICHUS
MaTreMaTH4ecKdn CQPOPMYJIHPOBAHHOW MPOOJIEMBI, MOICIUPOBATh PEalbHBIC
CATyallud Ha A3bIKE TE€OMETPUM, UCCIEAO0BATh IIOCTPOCHHBIE MOJECIU C
HCTOJIb30BAaHUEM T€OMETPHUUYECKUX MOHITHU M TEOPEM, almnapaTa aareopsl; peraTh
MPAKTHYECKUE 33/1a4H, CBA3aHHBIC C HAXO0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontpoampie | Ipaxtireckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 10
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 HepneH)IminpHOCTb TIPSIMBIX U 2
IJI0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUA U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE

HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpamenus 12

OO6bEMBI TEN 5 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimasi, IIO0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
N300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsThs: MEpECCKaromMreECs MI0CKOCTH,
nepeceKarommecs npamasd U MI10CKOCTb

IlousTus: MEPECCKAOIMECH IIIIOCKOCTH,
nepeceKarommecs npamas U MI1I0CKOCTb

3HaKOMCTBO C MHOT'OrpaHHUKaMH,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HauanpHbie cBeficHUS 0 KyOe U TUupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavanbHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[TousiTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCETPHUH U CIICACTBUA U3 HUX
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TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUHN: aKCHOMBI
CTCPEOMETPHUH U CICACTBHS U3 HAX

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI
CTCPEOMETPHUH U CICACTBHS U3 HAX

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

11

B3anMHOE€ pacnoiokeHue npsIMbIX B
IIPOCTPAHCTBE: MIEPEeCeKaroIuecs,
napajiesIbHble U CKPEIIUBAIOLIUECS
IIpSIMBIE

12

[TapannenbHOCTh NPSMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljiebHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapaIeIbHOCTD TPEX
MPSIMBIX

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHcTse: [lapannenbHOCTh NpAMOil U
IJI0CKOCTH

14

Vruei ¢ COHAITpaBJICHHBIMH CTOPpOHaMHU

15

VYron MCXKAY MIPAMBIMHA B ITPOCTPAHCTBE

16

VYron MCXKAY MMPAMBIMHA B ITPOCTPAHCTBE

17

HapannenLHo CTh INTIOCKOCTEH:
HapaJlsICJIbHBIC TIJIIOCKOCTU

18

CsoiicTBa napaJiiCJIbHBIX IUIOCKOCTEH

19

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPbI
Ha IJIOCKOCTH: TETpa’Jp, KyoO,
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mapaliCJICIIUIICa

20 [TocTpoenue ceuennii

21 [TocTpoenue ceuennit
KonTpomnsHas padora o teme "[Ipsimbie u

22 IUIOCKOCTH B ITPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IIIOCKOCTER"
[lepneHIMKyYISIPHOCTD NPSAMOU U

23 IJIOCKOCTU: TIEPIIEHANKYIISIPHBIE PSIMbIE B
MIPOCTPAHCTBE

4 [IpsimMble mapaienbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

)5 [IpsimMble mapayienbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

7 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

)3 TeopeMa o mpsMOM NMEPIEHANKYIISIPHOMN
IIJIOCKOCTH

29 TeopeMa o mpsiMOi MEPIICHANKYJISIPHOM
IIJIOCKOCTH

30 Teopema o psIMOI EPIIEHIUKYIIAPHON
IIJIOCKOCTH
[lepneHuKyIIslp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 IJIIOCKOCTH

32 [lepnieHIuKyIIIp M HAKJIIOHHBIE: PACCTOSIHUE

19




OT TOYKHU OO0 IUIOCKOCTH, PACCTOSAHHUC OT

IPSIMOM 10 IIJIOCKOCTH

[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT 1
HPSIMOM 10 IIJIOCKOCTH
[lepnieHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
MPSIMOM 10 MIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY |
MPSIMOM U TJIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yroj 1
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yroj |
JBYTPAHHOTO yIiia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MPU3HAK NEPIECHIUKYIIPHOCTH ABYX 1
IJIOCKOCTER
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:

39 NIPU3HAK NEPIECHIUKYISIPHOCTH JABYX 1
IIJIOCKOCTEMN
[lepnieHTUKyYIAPHOCTD MIOCKOCTEH:

40 MPU3HAK NEPIEHANKYISIPHOCTH ABYX 1
IIJIOCKOCTEMN

41 Teopema o TpEX nepHeHANKYIIpax 1

42 Teopema o0 TpEX nepHEeHAUKYIIApAX 1

43 Teopema o Tp€x nmepneHAUKyYIApax 1

44 KonTponpHast paboTa o Temam 1
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"[lepneH IMKYISIPHOCTD NPSMBIX U
mockocTel" u "YTIIbl MEXIY OPSIMBIMU U
miockocTaMu"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHEIC
OJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAaHHUKU, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas npusma; rpaHu u
OCHOBAHUS IIPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTaa

48

[Inpamuia: n-yrosipHasi nMpaMuia, TpaHu U
OCHOBaHUE NMHPaMU/Ibl; OOKOBAs U TIOJTHAS
[MOBEPXHOCTh MUPAMHU/JIbI; IPABUIIbHAS U
ycedu€HHas nupaMuaa

49

[IpaBunbHbIC MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMUIa;
MIpaBUJIbHAS TPEYTOJIbHAS MUpaMUAA U
MIpaBUWJIbHBIN TETpadIp; KyO

50

Hpe,[[CTaBJ'ICHI/Ie O IMpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTasAp, J0ACKa>Ap U
HKOCas’ap.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPUA
OTHOCHUTCIIBHO TOYKH, HpHMOI\/'I, INJIOCKOCTH.
ONEeMEHTBI CUMMCTpPUU B TUpaMHIax,

21




mapajiiejicnmIieaax, rnmpaBujIbHbIX

MHOTOTPaHHUKAX
57 Brraucienue 371€MEHTOB MHOTOTPAHHHKOB: |
pEOpa, TMaroHau, yriibl
[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJIHOM
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOIIATH |
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMON TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTH MTPABWIIBHOM MHUPaAMUIBI, :
TeopeMa O IJIOMIA I OOKOBOW MOBEPXHOCTH
YCEYEHHOM MUPAMHUIbI
55 KonTponbHas pabota o teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
57 O06bEM TUpaMuIBI 1
58 O06bEM TMpamMuIBI 1
59 O06BEM TUpaMu bl 1
60 O06BEM TMpaMu bl 1
61 O06BEM TTPU3MBI 1
62 OO6BEM MTPU3MBI 1
63 OO0BEM MTPU3MBI 1
64 Kontponbnas pabota no teme "OO0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpEHuUe, 0600IIeHNE CUCTEMATHU3AIIHS
65 3HaHui. [TocTpoeHne ceuenuil B 1

MHOTOT'paHHHUKE
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66

[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS
3HaHUU. BbIYMCIIEHHE PACCTOSHUN: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOM, OT
TOYKH JI0 IJIOCKOCTH, MEKTY
CKPEILMBAIOILUMHUCS IPSIMBIMU

67

Wrorosas koHTposibHas paboTa

68

[ToBTOpenue, 0600IIEHNE CHCTEeMAaTU3aITUs
3HaHUU. BeIYKCIIEHHE YyIII0B: MEXIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU, MEXKTY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68
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11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH CHephl

B3aumHoe pacnosnoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pasyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPUYCCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHMS M OOKOBast
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIoIIa s OOKOBOM M ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne MuiIMHAIpa Ha TII0CKOCTH.
PazpépTka nmnuaapa. CeyeHus

IUIUHIPA (TTIOCKOCTBIO, TapalIeIbHOM
WJIHM TIEPIEHAUKYISIPHOM OCH IIIIMHAPA)

Konunueckas HoBepXHOCTh, 00pa3yromine
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU
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Konyc: ocHOBaHue U BepIMHa,

o0pasyromias 1 0ck; IIOMAAb OOKOBOW U

IIOJTHOW ITOBEPXHOCTH

YceuéHHbli KOHYC: oOpasyrouue u
BBICOTA, OCHOBAaHUS U OoKkoBast
IIOBEPXHOCTH

10

N300pakenne KOHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TIOCKOCTHIO, MapaTIICIbHON

OCHOBAHUIO, U TIJIOCKOCTHIO, TIPOXOISAIIEH

yepe3 BEpUINHY)

11

KomMOunarus ten BpaiieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, OMMUCaHHBIA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS

13

TTousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

14

O06BEM IIUIMHAPA, KOHYCa

15

O06bEM 11apa u wiomaas chepsl

16

[TonoOHbIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXAY ILIOIAIIMU

MMOBEPXHOCTEH, 00bEMAMU TI0TI00HBIX TEJT

17

KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsl Ten"

18

BeKTOp Ha INIOCKOCTHU U B TPOCTPAHCTBC

19

CnoxxeHue U BbIYUTaHHE BCKTOPOB

25




20

YMHOKEHUE BEKTOPA HA YUCIIO

21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILUTaHapHbIM BeKTOpaMm. [IpaBuiio
napajuiesienumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyrompHas cucteMa KOOpAUHAT B
npocTtpancTe. KoopamHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mexy NpsMbIMH U
IIJIOCKOCTAMH

26

KoopnHaTHO-BEKTOPHBIM METOI TPU
pELIeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponsHas padota o teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anys 3HaHui. OCHOBHEBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢urypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHue, 0600ImEeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
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IIAaHUMETPUH U METOAbI UX PCIICHUA

[ToBTOpEHUe, 0600MICHNE U

31 cUCTeMaTH3allus 3HaHUH. 3a1auun 1
TUTAHUMETPUH U METOIbI UX PEIICHHUS
[ToBTOpEHUe, 0600IICHNE U

0 cucremMaru3anus 3HaHui. OCHOBHBIE |
¢burypsl, GakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 Hrorosas koHTposbHas paboTa 1

34 [ToBTOpEeHUE, 0600IICHNE 1 1
cUCTEeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AkiuuonepHoe o0mectBo «M3aarensctBo «IIpocBemenue»
I'eometpus. Aunaktuueckue matepuansl 10-11 knace / 3uB b. I'. M.

IIpocBenienue

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA
JIOKYMEHTBI K YpOKaM ajnreopbl, reOMETPUH, MAaTEMATUKH

http://www.dok4web.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

[Ipr moAroToBKE ydammxcs K UTOTOBOM aTTECTAIlUM:

OUIIN oTpriThIid OaHk 3a1anuii 1o Matematuke EI'D u 'THA
http://www.fipi.ru

TpennpoBoUYHbIE MaTepHUaibl A1 moArotoBku Kk EI'D u I'MA
http://www.alexlarin.narod.ru

Cuctemy noarotoBku k EI'D IN'ymuna [I. 1. «Pemry EI'D»

http://reshuege.ru

ITIpomexxyTouHoe TectupoBanue o EI'D

http://online-ege.ru
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