MUHHUCTEPCTBO MPOCBEIIEHUSA POCCUIICKOM ®EEPAIAA

MunucTepeTBO 00pazoBaHUS U MOJIOAEKHOM NONMUTHKE CRepIIoBCKOil 00IacTH
AnpvuaACTparws KupoBrpaJickoro ropoIckoro oKpyra

MAOQY COIII Ne 2

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
MO yuureneii mareMaTvku Pykosonutens MC Hupexrop MAQY COIII Ne 2
Pykosoaurens [IIMO /L{

/Kazakopa Q.A. g)ﬁ%/—/l"omnﬂﬂa JI. H. s 67, /Mymak E.JI

{
[Ipotokon ITpoTokon [Tpuka3
a 17 or 38 Df 2845
Nel ot 29.08.2023r. Nel or 30.08.2023r.
PABOYAS ITPOI'PAMMA

y4eOHOro nmpeamMera

«'EOMETPU SA»

nns 10-11 knaccor cpennero obuiero obpaszoBanus
Ha 2023-2024 y4eOHBIH 1o

Cocrasutens: Kasakosa O. A., Konsruxacanosa 1. P.- yunTens MaTeMaTHKU

Kupogsrpan 2023




MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHoro kypca «I'eomerpusi» 06a30BOTr0 ypOBHS Jis
obyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepaibHOTO
rOCyIapCTBEHHOTO 00pa30BaTENLHOTO CTaHAApTa CPEIHEro odmero oopazoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHMI, MPEABABISIEMBIX K
MaTEeMaTUYeCKOMYy O0Opa30BaHUIO, M TPAIULIUNA POCCUHUCKOro 0Opa3oBaHMUS.
Peanuzanusi mporpaMMbl 00eCriedMBaET OBJIAJICHHUE KIIFOUEBBIMU KOMITETCHIIUSIMH,
COCTABJISIIOIIMMH OCHOBY [UJIi CaMOPAa3BUTUS W HENPEPHIBHOTO OOpa3oBaHUs,
LEJIOCTHOCTh OOILIEKYJIbTYPHOTO, JIMYHOCTHOTO M IIO3HABATEIBHOIO pPAa3BUTHUSA
JUYHOCTU 00YyYarOUIuXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca T€OMETpUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OO0YCJIOBJIEHA HPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yJIbTAaTOB OOYYEHHS T€OMETPUM B HAMPABICHUH JIMYHOCTHOTO
pa3BuTUA OO0ydarmmxcs, QGopMupoBaHUs (YHKIIMOHAIBHON MaTEeMaTHUYeCKOMN
IPaMOTHOCTH, U3yY€HUS IPYrHX y4eOHBIX TUCHUIUIMH. Pa3BuTHe y oOyyaromumxcs
IPAaBWIBHBIX MPEICTABICHUNH O CYIIHOCTH U MPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATBbHOTO U HACATBHOIO, XapaKTepe OTPaKeHUs
MAaTEMAaTHYECKOW HAyKOW SBICHUHW H TMPOILECCOB pPEAIBHOTO MHUpPa, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MaTEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
NO3HAaHUM U B IPAKTHKE COCOOCTBYET (POPMUPOBAHNIO HAYYHOI'O MUPOBO33PEHUS
yyaluxcs, a TakKe KayeCTB MBIIIJICHHUS, HEOOXOJMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTrpust sBisieTcs: OHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHErO
obmero oOpa3oBaHMs, TaK Kak OOECHeYrMBAaeT BO3MOXKHOCTb M3yYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHHE, (GOpMUPYEMOE MPU H3YyYEHUH OO0YyYaroUIUMHUCS
MOHATUWHBIX OCHOB T€OMETPUH U TIOCTPOSHUH IIETIOUYKH JIOTUYECKUX YTBEPIKACHHUNA
B XOJI€¢ pEeUIEHUs] T€OMETPUYECKUX 3a/lay, YMEHHE BBIJIBUTAaTb U OINPOBEPrarhb
TUIIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS MPU PELICHUU 3a/1ad €CTECTBEHHO-
HAY4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHHue OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsIX AESATENbHOCTU 4enoBeka. OpueHTalus yeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COLMAIbHOTO ObITHS, (opMa
OTPaXEHUSI OKPY’KAIOIIEr0 MHPA, YCIOBHUE YCHEIIHOIO IMO3HAHUS M aKTUBHOIO
npeoOpa3oBaHuss  JEUCTBUTEIBHOCTH. OrnepupoBaHUE  MNPOCTPAHCTBEHHBIMH
oOpazamMu O0OBEIUHSAET pa3Hble BHUAbl YYEOHOW W TPYAOBOWU JESATEIBHOCTH,



SBIIIETCSI OJTHMUM W3 TPO(ECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amada (HOpMUPOBAHMS y OOYYAOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JAEATEILHOCTH 110 MHOTHM HaIlpaBJICHUSIM.

[lens ocBoeHusi mporpamMmbl yueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypOBHE 00yuyeHuss — 001meo0pa3oBareibHOE W OOLIEKYJIbTYPHOE pa3BUTHE
oOyJarommxcs  4epe3  obOecreueHne  BO3MOXKHOCTH — NPHOOPETCHHS U
WCIIOJIb30BAHUSI CHUCTEMAaTUYECKUX TCOMETPHYECKUX 3HAHWU ©W  JCHCTBHM,
crielnuPUIHBIX TEOMETPUH, BO3MOKHOCTH YCIEITHOTO TPOJIOKEHUST 00pa30BaHU s
M0 CTICIIHMAIBHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAHBIM HUCIIOJIH30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpur Ha 0a30BOM YpOBHE MpeaAHA3HAuYCHA IS
OOy4JaroIMXCcsl CpeaHEH IIKOJIbI, HE MCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHCHUN
Ha YpOBHE OCHOBHOTO o0Imero oopa3oBanus. Takum oOpazom, oOydaromuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMAaTHMUYECKHE YMEHUS, CBA3aHHBIC
co crnenuduKod TeoOMEeTpUM M HEOOXOAUMBIE JISI JKU3HAU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YYHUTh T'€OMETpPHUIO OoJiee
rIyOOKO, €Clid B JaJIbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETPUYECKUX
3HAHMSIX B MPOPECCUOHAIBHOMN JCSITEIIBHOCTH.

JlocTikeHrne 1eTM  OCBOCHHUSI TMPOTPAMMBI  OOECIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3aAad. [IpUopuTeTHBIMH 3ajJauaMM  OCBOCHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sSBIstOTCS:

e (opmupoBaHHe mNpPEACTABIECHUS O TEOMETPUU KAK YaCTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opmupoBaHHe MpeACTaBICHUS O MHOTOTPAHHUKAX M TeJaX BpPAIICHUS
KaK O BOKHEHIIMX MaTEMAaTHUYECKUX MOJECSIX, MO3BOJISIONIMX OMUCHIBATH
Y U3y4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (opmupoBaHMe yMEHHS pacro3HaBaTh Ha YEPTEXKaX, MOJCIAX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TEJa BPAICHHUS,

e OBJIAJICHHE METOJIaMU PEIICHUS 3aJad Ha MOCTPOCHUSI HAa U300paKeHUIX
MIPOCTPAHCTBEHHBIX QUTYD;

e (opmMupoBaHHE yMCHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSMH O
MHOTOTPaHHHUKAX U TeJaX BPaIEHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIAJICHHE  AJNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3ajay;
dbopMupoBaHHE€ YMEHHS  MPOBOAUTH  HECIOXKHBIE  JOKa3aTeJIbHBIC
paccyXJeHus B XOJI€ pelIeHUs CTePEeOMETPUYECKHX 3a7ad MU 3ajJad C
MPAKTUYECKUM COJICPKAaHUEM;

e pasBUTHE WHTEJUICKTYaTbHBIX u TBOPYECKHUX CIIOCOOHOCTEM
oOydJaronmuxcsi, MO3HABATEIbHOW  AKTUBHOCTH, HCCIIEIOBATEIhCKHUX
YMEHUM, KPUTUIHOCTH MBIILJICHUS;



e (opmupoBanue GyHKIIMOHATBHOM TPaMOTHOCTH, pEeIEBaHTHOM
FEOMETPUU: YMEHUE pACIO3HABaTh NPOSABICHHS TE€OMETPHUYECKHX
NOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEANbHBIX IKU3HECHHBIX
CUTYyallMsIX M TPU HU3YYEHUU JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEl U 3aKOHOMEpPHOCTEW, (GOpMYIMpPOBATh HUX Ha S3bIKE
T€OMETPUHU U CO3/1aBaTh FEOMETPUUYECKUE MOJIEIH, TPUMEHITh OCBOCHHBIN
FEOMETPUYECKUNA ammapar sl PELICHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATH U OLICHUBATH MOJIYYCHHBIEC PE3YJIbTATHI.

OTIMYUTETFHOM OCOOEHHOCTBHIO MPOTPAMMBI SIBIISIETCS BKJIIOYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro HW3y4eHus 3a7ad, peIIacMbIX Ha YpPOBHE
MHTYUTHUBHOI'O MO3HAHUSA, U ONIPEACIIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET NPOTEKAaHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JAIbHENIIEMY U3YUEHUIO ITPEAMETA.

[Ipeanourenne oTAAETCS HAMISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTbH MPEAMETHO -
IIPAKTUYECKON AEATEIBbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4Yaluxcsi B Kypce CTEpPEOMETPUM IPOBOJIMTCA 3a CUET pELICHHs 3a1ad Ha
CO3/laHME€  TPOCTPAHCTBEHHBIX O00pa30B M  3a7ad Ha  ONEpPUpPOBAHUE
IPOCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpa3za MPOBOAUTCA C ONOPOW Ha
HarJIJIHOCTh, @ OIlEepUpoBaHHEe O0O0pa3oM — B YCIOBHUSX OTBJICYEHUS OT
HaIJIATHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOIHOTO COJIepKaHUSI.

OcHOBHbIE cozepKarenbHble JTUHUU Kypca «'eometpun» B 10—-11 kmaccax:
«MHororpanHukmn», «IIpsiMble ¥ IIIOCKOCTH B NMPOCTPAHCTBE», «Tena BpameHus»,
«BekTopsl M KOOPAMHATHI B MPOCTpaHcTBe». DopmMupoBaHue JOTMYECKUX YMEHUN
pacnpenensercs He TOJbKO IO COAEp)KaTeIbHBIM JIMHUSAM, HO WU MO TroAaMm
oOy4YeHHs Ha YPOBHE CPETHETO 00I1IeTo 00pa3oBaHUsI.

Copnepxxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHMsI paboyeil mporpammbl, paclnpefeiéHHbIM 0 TojaM o0y4yeHus,
CTPYKTYPHUPOBAaHO TakuM o00pa3oM, 4TOOBl OBJIAJIECHUE T'€OMETPUUYECKUMU
MOHATUSIMU M HAaBBIKAMH OCYIIECTBIISIOCH MOCJIEI0BATEIbHO M TIOCTYNATENbHO, C
cOOJIIOIEHHEM TPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPHYECKHX MpEACTABICHUN OO0YyYarolIMUXCs, paciiupss U
yrayOnsis €€, o0pasysl IPOYHbIE MHOXECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yyenue reomeTpun oTBoaUTCs 2 yaca B Henelno B 10 kitacce u 1 yac B
Henemo B 11 kimacce, Bcero 3a nBa rojga ooyuenus - 102 yueOHbIX daca.



COAEPXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ CcTepeoMeTpuu. Touka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE W CKpelIMBaromuecss mnpsmeie. [lapajuienbHOCTh NPAMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIBHBIE TMPSIMbIE B IPOCTPAHCTBE;
[ApAJUIETIBHOCTh TPEX MPSAMBIX; NAPAJUIETbHOCTh NPSAMOU U IIOCKOCTH. YTIJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIrOJ MEXJIy TMPSIMBIMH B MOPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapaJLICIIbHbIC TUIOCKOCTH; CBOMCTBA
napauieNibHbIX IIockocTeil. [Ipocrteilmnie mnpocTpaHCTBEHHbIE (QUIYpPHI Ha
IJIOCKOCTHU: T€Tpa’ip, KyO, mapauiesenune; MoCTPOCHUE CEYEHU.

[lepneHAUKYIISIPHOCTD NMPSAMOM U INIOCKOCTH: MEPIEHAUKYJISIPHBIE IPSMBIE B
MIPOCTPAHCTBE, NPSMbBIC MMAPAUICIbHBIE W MEPHEHIUKYJSIPHBIE K ILIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TPAMOM M IUJIOCKOCTH, TE€OpeMa O MNpsMOU
MEPIEHANKYJIAPHON IIJIOCKOCTH. YTJbl B IMPOCTPAHCTBE: YroJ MEXKAY NPSIMOU U
IUIOCKOCTBIO;  ABYIPAHHBIA  YroJ, JIMHEMHBIA YroJ JBYTPAHHOTIO  yIJia.
[lepnieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH, MpOeKIius  (Qurypel Ha  IUIOCKOCTb.
[lepneHAUKYJISIPHOCTh  TUIOCKOCTEM: MPU3HAK NEPHECHAMKYISPHOCTH  JBYX
IJIOCKOCTEN. TeopeMa 0 TpEX MepIeHaUKYIIsIpax.

MHororpaHHuKHu

[ToHsiTHE MHOTOTPAaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: nN-yronsHas
pU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMasg M HaKJIOHHAs MPHU3MbI; OOKOBasi U
MOJIHAA MMOBEPXHOCTh MIPU3MBI. [Tapaiutenenunen, NPAMOYTOJIbHBIN
napajuieyienunes; u ero corcrBa. [lupamupga: N-yrojgpHas nupamuia, TpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M MOJHAS TOBEPXHOCTh MUPaMUbL; IPaBUJIbHAS U
yceu€éHHasg MNHpaMuaa. OJIEMEHTbl NOpu3Mbl W nupamuisl. [IpaBunbHBIE
MHOTOIPaHHUKHU: MOHSATHE MPABWJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAA MpHU3Ma U
NpaBWIbHAs TUpaMUJIa; TMpaBWIbHASA TPEYTrOJbHAsl NUpaMUJa W MPaBUIbHBINA
teTpadnp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadIp U ukocadap. CedyeHust npu3Mbl U TUPAMU/IBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOM,
IJIOCKOCTU.  JJEMEHThl CUMMETPMHM B NHUpaMuJax, Mapajulesenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Briunciienne 31€MEHTOB MHOTOIPAHHUKOB: péEOpa, AMaroHalid, YIJIbL.
[Inomanes OOKOBOW MOBEPXHOCTH M MOJHOM IMOBEPXHOCTU MPSMOM MPU3MBIL,
IUIOMIA/lb OCHOBaHMWH, TeopemMa O OOKOBOM MOBEPXHOCTU MPSMOM MPU3MBI.
[Tnomans OOKOBOM TMMOBEPXHOCTH M TOBEPXHOCTU MPABWIBHON MHUPAMUJIBL,
TeopeMa O Iulomanu yceuéHHoW mnupamuabl. Ilonarne 00 o00bEmMe. OOBEM
MUPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTtpaHcTBe. COOTHOILICHHMS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TT0JI00HBIX TEll.

11 KVIACC

Tesia Bpalmenus

HunuHaapuyeckas ITIOBEPXHOCTB, oOpasyrouue HAJIUHAPUYECKON
MOBEPXHOCTH, OCh IUJIWHIPUYECKOW TMOBEPXHOCTH. [lunuHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3ywIlas U OCh; IUIOMIAAb OOKOBOM U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylonue KOHUYECKOW MOBEPXHOCTU, OCh U
BEpIIIMHA KOHUYECKOM oBepXHOCTH. KOHYC: OCHOBaHUE M BEpIlMHA, 00pa3yrolas
U OCb, IUIOMAAh OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:
oOpasyrolue 1 BbICOTa; OCHOBaHMS M OOKOBas IOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, TuaMeTp; IUIONIaAb MOBEPXHOCTH CQEPHI.
B3auMHoe pacrnionoxenue chepbl U TNIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0paxkeHue Tel BpallleHus Ha TUIOCKOCTH. Pa3BEpTKa MIMH]Ipa U KOHYCA.

KoMmOuHnanuu Tenm BpameHus W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHK, WM TEJO
BpalleHUs.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. TeopeMa 00 00bEMeE
NPsIMOYTOJILHOTO Mapajuienienunena v ciuenctsus u3 He€. OOBEM IMIMHIIpA,
koHyca. O0BEM 1mapa u miomas chepsl.

[logoOuble Tena B mpocTtpaHcTBe. COOTHOILICHHS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU OJIOOHBIX TEJI.

Ceuenuss mwivMHapa (MapajuieibHO U MEPHEeHIUKYISIPHO OCH), CEYEHUS
KOHyca (mapaJuielbHOE OCHOBAHHUIO W MPOXOJSALIEE YEPE3 BEPIUMHY), CEUCHHUS
niapa.

BekTopbl H KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha miiockocT U B nipocTpancTBe. CloXKeHUe U BHIYMTAaHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. Pa3noxkeHrue BekTopa no TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemenune 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JAEUCTBUA ¢ BekTopamu. lIpsamoyrosnbHas cucrema



KoopauHaTt B TmpoctpaHcTBe. Koopaunatel Bekrtopa. Ilpocreimme 3amaum B
KOOpJIMHATax. YTroys MexIy Bekropamu. CKalspHOE NpPOU3BEACHHE BEKTOPOB.
Brruncienre yrioB Mexay MPSAMbIMU U IJIOCKOCTSIMH. KOOpAMHATHO -BEKTOPHBIN
METOJ IPU PELICHUH T€OMETPUUYECKUX 3aay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPaMMbl y4eOHOro MpeaMeTa
«MareMaTnka» XapaKTepU3yrTC:

I'paxknanckoe BocnuTanue:

c(hOpMHUPOBAHHOCTHIO TPAKITAHCKON TO3UIIUU 00YHAIONIErocs Kak akTHBHOTO
M OTBETCTBEHHOIO 4JIEHAa POCCHUIICKOro oOIllecTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUH,
NpoLEeayp TpaxkIaHCKOro oOmiecTBa (BBIOOPBHI, OMPOCHI W TIp.), YMEHUEM
B3aUMOJICMCTBOBAaTh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBHUM C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPaXkIaHCKON MIEHTUYHOCTH, YBOXKCHUS K
[IPOLIOMY Y HACTOSILEMY POCCUUCKONM MAaTEMaTUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MATEMAaTUYECKOW LIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JIOCTIKEHHM B APYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JAyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUEM JIYXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;
chOpMHUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHWSA, JTHYECKOTO  TIOBENCHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTHXKEHUN HAYKHU U AESTEIBHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIaJIa B MOCTPOEHUE YCTOMYUBOTO OYIYIIETO.

JcTeTHYeCcKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOUICHHUEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peLIeHuH, pacCyXJIeHUN;
BOCIIPMUMYHBOCTBIO K MATEMATUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MAaTeMaTHYEeCKUE 3HAHWUS B
WHTEpecax 370pOBOTO U 0€30MacHOr0 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COANTAHCUPOBAHHBIA PEKUM 3aHITHI U

OTJIbIXa, peryisipHast busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPIICHCTBOBAHMUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHON
JEATEIIbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM LIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
paznuuHbiM  chepaM  mpoEecCHOHANBHON  NIEATENbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ NPHIOKEHUSIMH, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccnn W peamu30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TIJIAHBL,



TOTOBHOCTBIO UM  CHOCOOHOCTBIO K  MAaTeMaTHYecKoMy O0Opa3oBaHUI0 H
caMOOOpa30BaHUIO HA MPOTSKEHWU BCEU IMKWU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a]1a4 MATEMAaTHUECKON HAMPABICHHOCTH.

JKOJI0rnYecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLMAIBHO-?)KOHOMHYECKHUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIIBHOMN
CpeIbpl, OCO3HaHMEM TJO00ATbHOrO  XapakTepa OSKOJOTHMUECKHUX MpodseM;
OpUEHTAllMEll HAa NMPUMEHEHHE MATEMAaTUYECKUX 3HAHWM Ui PElICHUS 3a/1ad B
00JIaCTH  OKpY’KaloIIell cpeibl, IUIAHUPOBAHUS TIOCTYNKOB W OLIGHKH HX
BO3MOYKHBIX ITOCJICICTBUU JJIs1 OKPYKAIOILLEH CPEBL.

L{eHHOCTH HAYYHOI'0 TO3HAHHUSA:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HayKu MW  OOIIECTBEHHOW TNPAKTUKHU, TMOHUMAHHEM
MaTEMaTUYECKON HayKd KakK cQepbl YeIOBEUECKOW JeATEIbHOCTH, JTaloB ¢
pa3BUTUS M 3HAYUMOCTH ISl Pa3BUTHUS UMUBWIW3ALMM; OBJIAJICHUEM S3BIKOM
MAaTEMATHKH W MaTEMAaTHYECKOM KYJIbTYpOW KaK CpPEACTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIATH IPOEKTHYIO M HCCIIEIOBATENIBCKYIO JEATEIBHOCTD
VH/IMBU]1yaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHHUS MPOTrpamMMbl y4eOHOTO TpenMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCATbHLIMU PERYIAMUSHBIMU OCUCBUAMU.

1)  Vuusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecneuugaron
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECcos, o00yuaowuxcs (0ceoeHue
Memo008  NO3HAHUS — OKpydcamwe20  Mupa,  NpuMeHeHue  JI02UYecKux,
UCC1e008amenbCKux onepayuli, ymeHul pabomamso ¢ uH@opmayuel) .

ba3zoBble J1ornyeckue aeficTBUA:

e BBIABIISATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHIECKUX
OOBEKTOB, TMOHSATHI, OTHONIEHUH MEXIY MOHATHIMH, (GOPMYIHPOBATH
OompeieNieHUs] TOHATHUW; YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKauy, OCHOBAaHUSA i OOOOIICHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCIpPUHUMATH, (HOPMYTUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpIUTEIbHBIE W OTpPHUIATENbHBIC, €IMHUYHBIC, YaCTHBIE W OOIIue;
YCIIOBHBIC;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
npotuBopeursi B (akTaxX, MAaHHBIX, HAOMIONECHUSX W YTBEPKICHUSX;



npemsiaraTh  KPpUTEpPUW  JJI1  BBISIBIICHWS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIA;

e JeJaTh BBIBOABI C WCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOATENLHO JTI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKICHUU (TIPSMBIE U OT TPOTHUBHOTO), BEICTPAWBATh apTyMEHTAITHIO,
NPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBCHHBIE
CYXKJICHUS U BBIBOJIBI;

e BBIOMpATH CcHOCOO pelieHus Y4eOHOW 3ajauu (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJiee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble uccienoBaTelbCcKHe 1eiiCTBUSI:

e HCIOJB30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNH MHCTPYMEHT MO3HAHMUS;
dbopMynpoBaTh BOMPOCHI, (PUKCUPYIONIUE MPOTUBOPEUHE, MPOOIIEMY,
yCTaHABIMBAaTh HWCKOMOE MW  JIaHHOE, (OPMHpPOBaTH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSTEIILHO CILUTAaHMPOBAHHBIN AKCIICPUMEHT,
UCCJIEIOBAHUE TI0O YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
00beKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH 00OOIIEHUS 1 BBIBOJIBI 110 Pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXXHOE pAa3BUTHE TMPOIECCa, a TAKKE BBIJIBUTATH
MIPETOI0KEHHUS O €TO Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

e BBIABIATH JACPUIUTH MHPOPMAIIUU, TAHHBIX, HEOOXOMAUMBIX JJI OTBETA
Ha BOTIPOC U JIUIS PEIICHHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHUKOB  pA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMALIIIO
Pa3IMYHBIX BUIOB M GOPM TIPEICTABICHHS,

e CTPYKTYpUPOBaTh MH(POPMAIIHIO, MPEJCTABIATH €€ B pa3IHUHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHpopMaLu o CaMOCTOSATEILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAMUGHble  Oelicmeus,  00ecnedugarom

CcPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOUWUXCA.

OO01enue:



BOCIIPUHUMATh H  (OPMYyIUPOBATH CYXKACHHUA B COOTBETCTBUU C
YCIIOBUSIMHM U LIEJISIMUA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y peleHus 3a7a4uu, KOMMEHTUPOBATh [TOJIyYE€HHBIN Pe3yJIbTaT;

B X0OJI€ 00CYKIEHUS 3a7]aBaTh BOIPOCHI T10 CYLIECTBY 00CYX AaEMOM TEMBI,
npo0JIeMbl, periaeMon 3aJa4M, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIE HA TIOMCK
pELICHMSI; COIOCTAaBIATh CBOM CYXICHUS C CYXICHUSAMH JAPYTHX
YYaCTHUKOB JAMAJIOra, OOHapyKUBaTh paziIMuMe U CXOJACTBO IMO3UIMIL; B
KOppEKTHOU popme popMyaupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
IOPENCTaBIATh  pe3yJbTaThl  pEIIEHUs  3aJaud,  OSKCIIEPUMEHTA,
UCCJIEIOBAHUS,  MPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIICHUSA C YUYETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHJHOM |
WHIUBUYaJIbHON paOOTHI IIPU PEIICHUN YIeOHBIX 3a1a4; MPUHUMATH 11EJTh
COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pactipeAeNIATh BUIBI PabOT, TOrOBapUBAThCS, OOCYKIATh IIPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHHUS HECK OJILKHX JIFOJICH;
y4acTBOBaTh B TPYMNMOBBIX (hopMax paboThl (00CYk)aeHUSI, 0OMEH MHEHUI,
«MO3TOBBIC IITYPMbD» W WHBIC); BBITOJHITH CBOI YacTh pPalbOTBHl U
KOOPJIMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH YICHAMH KOMAaHJIbI;
OIICHUBATh KA4ECTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
chopMyTUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

Yuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaom

G opmuposaHrue cMblCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCMIU.
Camoopranusanus:

COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOMKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C Y4ETOM HOBOM
uHpopMaIuu.

CaMOKOHTPOJIb:

BJIAJIETh HAaBBIKAMHU TIIO3HABATEIbHOW pEQIIEKCMH KaK OCO3HAHUS
COBEpIIIAEMbIX JICUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMH  CaMOMPOBEPKU, CAMOKOHTPOJS Tpolecca U
pe3yJbTaTa peuieHrus MaTeMaTUYeCKOM 3a1auH;

NpEeIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PELUICHUU
3a/lauyd, BHOCHUTb KOPPEKTUBBI B [EATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;



e OLEHUBATh COOTBETCTBUE PE3YJbTATa LEJIH M YCIOBUSAM, OOBSICHATH
IIPUYMHBI TOCTVIKECHUSI WA HEIOCTMIKEHHUs PEe3yJIbTaTOB JEATEIIBHOCTH,
HaXOJHTh OIMHUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OmneprpoBaTh MOHIATUAMU: TOUKA, MPSMAas, TNTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MPHU PEIICHUH
reOMETPUYECKUX 3a/1a4.

OmnepupoBaTh MOHITUSIMU: MAPATIICITBHOCTD U MEPICHANKYIISIPHOCTh MPSIMBIX
Y TIJIOCKOCTEN.

KrnaccupumupoBars B3auMHOE pPAacIOIOKEHUE TPSMBIX W IUIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBaTh MOHATUSMH: JBYTPAHHBIA YTroJd, TPaHH JBYTPAHHOTO YTIIIa,
peOpo IBYrpaHHOTO yria; JWHEHHBIA YroJ ABYTPAaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OmepupoBarh TMOHSATHSAMU: MHOTOTPAHHUK, BBIMYKIBIH M HEBBITYKIIBINA
MHOTOTPaHHHK, SJIEMEHTHI MHOTOTpaHHHKA, TIPAaBUIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHMKOB (TIHpaMuia; Mpu3Ma,
IPSIMOYTOJIbHBIN MapaliiesienuIel, Kyo).

KnaccudumnupoBaTh ~ MHOTOTPAaHHUKH,  BBIOWpas  OCHOBAaHUSA IS
KjIaccu(uKanuy  (BBIMYKJIbIE ¥ HEBBITYKJIblE MHOTOTPAaHHUKH; MPAaBHUIbHbBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TTApAIIJICIICIIHITC IBI).

OmneprpoBaTh MOHITUSAMHU: CEKYIIasl MJIOCKOCTh, CEUEHUE MHOTOTPaHHUKOB.

OOBSACHATH IPUHIUIIBI TOCTPOCHUS CEUCHHA, UCTIONIB3YSI METOJI CJICIIOB.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOAOM  CJIEJOB,  BBITIOJHSTH
(BBIHOCHBIC) IUIOCKHE YEpPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permath 3a1aun Ha HaX0XJACHUE TEOMETPUUECKUX BEITMYMH MO oOpa3iam Win
aNropuT™MaM, MpPHUMEHSS M3BECTHbIE aHAIWTUYECKHE METOAbl IPH PelIeHUH
CTaHJAPTHBIX MaTeMaTHUYECKUX 3aJ]a4 Ha BBIUMUCICHHE PACCTOSHHUM MEXIY IBYMs
TOYKaMH, OT TOYKH JO NPSAMOH, OT TOYKH JIO TUIOCKOCTH, MEXIY
CKPEIIMBAOIIUMHUCS MTPSIMBIMH.

Pemrate 3agaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIWYHH 110 00pa3liaM WiH
aNropuT™MaM, MpPHUMEHSS M3BECTHbIE AHAIWTHUYECKHE METOAbl MPH PelIeHUH
CTaHJAPTHBIX MaTEeMaTHYeCKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPCUIMBAOIIUMICS TPSIMBIMH, MEXIY TPSIMOA U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYT'PAHHBIX YIJIOB.



Boruucasate 00bEMBI U IUTOIIAAA TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
nupamMuza) ¢ HOPUMEHEHUEM (OpPMyJ; BBIYUCIATH COOTHOLIEHUS MEXKIY
IUIOLIAASMU TOBEPXHOCTEHN, 00bEMaMU OJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHAMHM: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH;, LIEHTP, OChb U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HH(OpMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypaxX, MPEACTABICHHYIO HA YepTexax H
PUCYHKaX.

[TpumeHATh reoMmeTpuueckue (akThl s PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIAralliuX HECKOJIBKO 11aroB PEUICHUs, €CJIM YCIOBUA IIPUMEHEHHUS
3aJlaHbl B IBHOU (hopMe.

[IppuMeHATP HpOCTEHIIME MPOTPAMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a4ay.

[IpuBOIUTE IIpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEpPHOCTEH B IPUPOLE U
JKW3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IppMeEHATh TMONMYYEHHBIE 3HAHWSA HAa NPAKTHUKE: aHAIW3UPOBATh pPEaJbHBIC
CUTyalluld W NPUMEHATh H3YyYECHHBIE IOHATUS B IIPOLIECCE IOMCKA PELICHUS
MaTeMaTH4ecKu CGOPMYJIMPOBAHHON MpoOJIeMBbl, MOJECIUPOBATh peallbHbIC
CUTyallud Ha s3bIKE TE€OMETPUM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TEOPEM, aliapaTta ajreopbl; pemarhb
MIPAKTUYECKUE 33141, CBA3aHHBIE C HAXOXKJIECHUEM I'€OMETPUYECKUX BEJIMYHH.

11 KIIACC

OmnepupoBaTh MOHATHAMH: IMJIMHIPUYECKAs IMOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  LMIUHAP;  KOHMYECKas  IOBEPXHOCTD,
oOpa3yromirue KOHUIEeCKOH TTOBEPXHOCTH, KOHYC; chepuuecKas TOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CLIOCOOBI MOTYYEHMSI TEJ BPALLCHMUSL.

KnaccudumupoBaTs B3auMHOE pacmnoioxkeHne cheppl U IIOCKOCTH.

OnepupoBaTh MOHITUAMHU: IAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CIIOM, OCHOBaHME LIAPOBOTO CJIOSI, BBHICOTA IIAPOBOIO CJOS;
IapOBOM CEKTOP.

Boruncnate  00bEMBI M IUIOHIANM  TOBEPXHOCTEM TN  BpallleHus,
reOMETPUYECKUX TeJ C IPUMEHEHUEM (HOopMyII.

OnepupoBaTh TOHATUSMHU: MHOTOTPAHHUK, BIMCAaHHBIK B cdepy u
ONMCAaHHBIA OKOJO cdepbl; cdepa, BOMCAHHAS B MHOTOIPAHHUK WIH TEJO
BpalllCHUSI.

BbIYncnsaTe COOTHOLICHHUS] MEXIY IJIOMAASIMU MOBEPXHOCTEH W 00BEMaMU
MOAOOHBIX TEJl.



N300paxaTh u3yyaemble (UTYpPHI OT PYKH M C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINnonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢uryp: Bux cBepxy, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BpalLlCHUSI.

W3Bnekarb, WHTEPIPETUPOBATH U MNPeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YEpPTEeXKaAX H
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbIONHATE  OEHCTBHSA  CIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO0, 0ObIACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJatoT.

[IprMEHATH IPAaBUIIO NAapaJUICIICIINAIIEAA.

OnepupoBaTh NOHATUSAMMU: JEKAPTOBBI KOOPANHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPAMH, CKAJSIPHOE IPOU3BECHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEKIY
BEKTOpPAMH, CKaJIspPHOE IPOU3BEACHUE, PACKIAAbIBATh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJMHAT.

[TpumensaTe reomeTpuueckue (HakThl s PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJararlnX HECKOJIBKO IaroB PELIEHUS, €CJIM YCIOBUS NPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme.

Pemars mpocreiimme reoMeTpuyecKue 3anadd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3agauM Ha [10Ka3aTebCTBO MAaTEMATUYECKUX OTHOLIEHUW U
HAXOXKJEHUE T€OMETPUUYECKUX BETUYHUH N0 o0pa3laM WK aJropuTMaM, MpuMeHss
M3BECTHBIC METO/bI [P PELICHNN CTAHJAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHsaTs HpOCTEHIIME IPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI P PELIEHUN CTEPEOMETPUYECKHX 3a1aU.

[IpuBOoAMTHE IIpUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE U
YKW3HU, PACTIO3HABATh POSIBJIEHUE 3aKOHOB TEOMETPUU B HCKYCCTBE.

[IpyMeHATH IONMy4YEHHbIE 3HAHUSA HAa IPAKTUKE: aHAIM3UPOBATH peEajbHbIE
CUTyallud W NPUMEHATh H3YyYECHHBIE IIOHATUSA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTUYeCKl C(QOPMYJIMPOBAHHON MpoOJIEMBI, MOJEIUPOBATh pEAJIbHBIC
CUTyallUM Ha A3BIKE T€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIN C
UCTIOJIb30BaHUEM T'€OMETPUUECKHUX MOHITUN U TEOpeM, armnapara anreopsl; pemarhb
IIPAKTUYECKUE 3a1a41, CBA3aHHBIE C HAXOXKJAECHUEM I'€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusie IIpakTnueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenwne B crepeomMeTpuio 10
) [TpsiMble U TIIOCKOCTH B MTPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN
3 [leprnieHIUKYISIPHOCTD MPSMBIX U 12
IJIOCKOCTEMN
4 VYTIubl MeXAy NPSAMBIMU U TUIOCKOCTSMH 10 1
5 MHororpaHHuKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: ceueHusi, pacCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE

HanmeHnoBaHue pa3aesioB U TeM ungposbie
Ne n/m P Konrpoubnble IIpakTHyeckue (1uubp )

NPorpamMmMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

Tena Bpatenus 12

OO0BEMBI TEN 5

BekTopbl 1 KOOpIMHATEI B IPOCTPAHCTBE 10

[ToBTOpenue, 06001IeHNE, 7 1

cucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie

Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bceero u3ydyeHusi odOpa3oBaTesIbHbIE

padoThI padoThI pecypes:

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,

npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.

[TpaBuna nzo0paskeHus! Ha pUCYHKaX: 1
n300pakeHusl IIIOCKOCTEH, MapaulenbHbIX

IpSAMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka

IlonsTus: NepeceKarommecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

IlonsTns: NepeCceKarommecs miI0CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOT OrpaHHUKAMH,
I/I306pa)KCHI/Ie MHOT'OI'PpAaHHUKOB Ha 1
PUCYHKaX, Ha MPOCKIHUOHHBIX YCPTCIKAX

HauanbHble cBefieHHs 0 KyOe U mupamue,
uX pa3BEépTKU U Mozenu. CedeHus 1
MHOT'OI'PaHHHUKOB

Hauanpubie cBeienns o kyoe u nupamuse,
WX pa3BEPTKU U Mojienn. CedeHus 1
MHOTOTPaHHUKOB

IToustre 06 aKCHOMAaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI 1

CTEPEOMETPUH U CIIEICTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 IOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 006 aKCHOMAaTHYECKOM

9 HOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

10 IIOCTPOECHHUHU CTEPEOMETPUU: AKCUOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B

11 IIPOCTPAHCTBE: NepeceKaroImecs,
napajuleJbHbIE U CKPEIIHUBAIOIINECS
npsMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaulebHbIE IPSIMbIE B
MPOCTPAHCTBE; MAPAIIETBHOCTh TPEX
TPSIMBIX
[TapamienbHOCTb NPSIMBIX U IJIOCKOCTEN B

13 npoctpancTse: [lapamiensHOCTh MPSAMON 1
IJIOCKOCTH

14 VTIIBI € COHANpPaBICHHBIMU CTOPOHAMU

15 VYros Mexay NpsAMBIMU B IIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapayieabHOCTB TUIOCKOCTEN:
napajuleIbHbIe MJI0CKOCTU

18 CBolicTBa mapauieNbHbIX MIIOCKOCTEN

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,




napaaaCICIInIIC]

20 [TocTpoenne ceueHwmit

21 [TocTpoenue ceueHuit
KoHnTtponbras padora mo teme "[Ipsmbie u

22 MIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapaniaenbHOCTh NPSAMBIX U IIOCKOCTEMR"
[IepnieHIUKYIAPHOCTD NPSAMOU U

23 TUTOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K MIIOCKOCTH

o5 [Tpsimble napanienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepneHauKyJIApHOCTH MIPAMON U
IJIOCKOCTH

97 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMOU U
IJIOCKOCTH

28 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IUIOCKOCTH

29 Teopema o psIMOM ITEPIIEHANKYISIPHON
IJIOCKOCTH

30 Teopema o0 psIMOM NTEPIIEHANKYISIPHON
IUIOCKOCTH
[lepnieniuKynsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 TJIOCKOCTH

39 [leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

OT TOYKHU JO INIOCKOCTH, paACCTOAHHUEC OT




HpHMOfI J0 IINIOCKOCTH

[TepnienquKymsIp U HAKJIOHHBIE: PACCTOSIHHE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH
[lepnenuKynsip ¥ HaKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYrbl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSIMOM M TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TUHEHHBIN Yroil
JBYTPaHHOIO yrjia

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria
[TeprieHAUKYJIAPHOCTD IIIOCKOCTEM:

38 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[lepneHIUKYISIPHOCTD IJIOCKOCTEH:

39 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41 Teopema o TpEX nmepneHaUKYIApax

42 TeopeMa 0 TpEX nepHneHAUKYIApax

43 Teopema o Tpéx mepHeHANKYIIPAx
KonTtponbHas pabora no temam

44 "TleprieHIUKYISIPHOCTD MPSIMBIX U

rwiockocTe" u "YTIibl MeXAy IpSMBIMU U




45

IUIOCKOCTIMHA"

Ilonstue MHOT'OrpaHHHUKa, OCHOBHBIC
QJICMCHTBI MHOT'OI'pPaHHHKA, BBIITYKJIIBIC U
HEBBIITYKJIBIE MHOTOTPAHHHUKH pa3BépT1<a
MHOTI'OI'paHHHKA

46

[Ipu3ma: n-yronpHas npu3mMa; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAs
pU3Mbl; OOKOBasi U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

48

49

50

51

[Tapamienenunen, TpsIMOYTOJIbHBIN
napaJuIeIIeUIe] U €r0 CBOWCTBA
[Tupamupa: N-yroypHas NupamMuia, rpaHy U
OCHOBaHUE MUPaMU/Ibl; OOKOBasl U MOJIHAS
IIOBEPXHOCTh MMUPAMU/IbI; IPABWIIBHAS U
yCeuy€HHas nupaMuIa

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOIO MHOTOTPAaHHUKA; MPAaBUIIbHAS
pu3Ma 1 IpaBuJibHasA IUpPaMHIa,
[paBUJIbHASA TPEYrojbHasA HUpaMuia U
IPAaBWIbHBIN TeTpasip; KyO
[IpencraBiaenue o NpaBUIbHBIX
MHOTOI'paHHHUKAX: OKTadp, JOJACKadJIp U
HKOCAdIP.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSAMOM, IIIOCKOCTH.
DJIeMEHTHl CHAMMETPHUH B TUpamMuax,
napasuiesienuIe1ax, MpaBUIbHbIX
MHOTOTpaHHUKAaX




Brrancienue 351eMeHTOB MHOI'OI'paHHUKOB:

52 p€6pa, TuaroHanu, yribl L
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 MOBEPXHOCTU MPSIMON MPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIIbHONW MUPAMUJIBI, 1
TeopeMa O IUIoaau OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 KonTponbHas padbora no teme 1
"MHororpaHHuku"
56 [onsarue 06 06BEMeE 1
57 O0BEM UpaMUIBI 1
58 O0BEM nupamMuIbI 1
59 O0BEM UpaMUIBI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npu3MBbI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM npu3MBbI 1
64 KonTponabnas pabora no teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS
65 3HaHui. [locTpoeHune ceueHuit B 1
MHOTOTPaHHHUKE
[ToBTOpEeHuUEe, 06001IeHNE CHCTeMaTU3aIIUS
66 3HaHWW. BerunciaeHne paccTosHUM: MEXTY 1

ABYMSA TOYKaMH, OT TOUYKHU OO HpHMOﬁ, oT




TOYKH O0 IIIOCKOCTH, MCXKOY
CKPCIIUBAOIIHUMUCA ITPAMBIMUA

67 HroroBast koHTpOIbHAs paboTa

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPELIMBAOIIUMHUCS MPSIMBIMH, MEXKITY
IPSMOM | TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKAY IJIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Iuamerp;
IUTOIIA/b TOBEPXHOCTH CEpBbI

B3aunmMHoe pacrionoxxeHue chepbl U
IIJIOCKOCTH; KacareabHas IIOCKOCTh K
cdepe; miomanb cheps
N3o0pakenue chepsl, mmapa Ha
wiockoctu. CeueHus mapa

Hunuuapudeckast TOBEPXHOCTb,
o0pa3ymolre HUIMHIPHIECKOI
MOBEPXHOCTHU, OCh LIMJIMHIPUUYECKOMI
MMOBEPXHOCTHU

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 oCh;
IUIOIIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
PazsépTra nunmunapa. Ceaenus

IUIUHApPA (TTIOCKOCTHIO, TApATIISTbHOM
WJIH TIEPICHAUKYISIPHOM OCH IHIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOM IMOBEPXHOCTHU, OCb
BCpIIMHA KOHHUYECKOU ITOBEPXHOCTHU




KOHYCZ OCHOBAHHME U BEPIINHA,

8 o0pa3yrolas U 0Ch; IJIOMAaah OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
Y ceu€HHbI KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBaHUs U OOKOBast
MOBEPXHOCTh
N300pakeHre KOHyca Ha IOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, MapaJlICIIbHON
OCHOBAHHUIO, U IIOCKOCTHIO, TPOXOISIICH
4yepes BEPIIUHY)

1 KoMOuHamwmst Ten BpalieHus 1
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHHK WJIN B TEJIO BPALICHUS

13 [Tonsatue 06 06véme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaab chepsl
[Tomo6HbIe Tena B MPOCTPAHCTBE.

16 CooOTHOIICHUS MEXTY TLTOMIAASIMHI
MOBEPXHOCTEN, 00BEMaMH MOAOOHBIX TET

17 KonTponbnas padora no remam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha IMJI0CKOCTH M B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOXeHHE BEeKTOpa Ha YHCIIO




21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiesenunea

Pemenuie 3a1a4, CBI3aHHBIX C
MPUMEHEHUEM PaBUJI JEHCTBUH C
BEKTOpaMH

[IpssMoyronbHas cucTeMa KOOpIAUHAT B
npoctpancTse. KoopanHaTel BEKTOpa.
IIpocreimue 3a1auu B KOOpAXHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOM3BEIEHNE BEKTOPOB

Brruncnenue yrioB Mex 1y NpsSIMbIMU U
MIJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBII METOJT TPU
pEIIeHNY T€OMETPUUYECKUX 3a/1a4

27

28

29

30

Kontponbras padota mo teme "Bektopsr
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3HaHui. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpeHue, 06001IeHNE 1
cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpeHME, 06001IEHNE 1
cucTeMaTH3allus 3HaHU. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHS




[ToBTOpEeHME, 0000IIEHNE U

31 CUCTEMaTHU3allusl 3HaHWH. 3a1aun 1
TUTAHAMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
39 cucTeMaru3anus 3HaHui. OCHOBHBIC 1
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEPEOMETPUU
33 HToroBast KOHTpOJbHAsA paboTa 1 1
34 [ToBTOpeHME, O606IIICHI:IC " 1
CUCTEMaTHU3aIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3ZOBATEJIBHOT'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

e MaremaTuka: anredpa u HayaJia MaTeMaTHYECKOTO aHamu3a, reomerpus. ['eomerpus. 10 - 11 kmaccsr:
yue6. s 061eo6pa3oB. opranu3anuii: 6a3oBeiid 1 yriryos. ypoau/ JI. C. AranacsH, B. @. byry30B,
C. b. Kagomues u nip. - M: - [IpocBenienue.

OUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e http://www.prosv.ru

e http:/www.drofa.ru

e http://www.center.fio.ru/som
http://www.edu.ru
http://www.internet-scool.ru
http://www.legion.ru
http://www.intellectcentre.ru
http://www.fipi.ru
http://mathege.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJOBAHME

KJIaCCHasi MApKEPHO-MEJIOBast JOCKa ¢ HAOOPOM MAarHUTOB IS KPEIUICHHS TaOJIHUIL;
WHTEPAaKTUBHAS IOCKA;

MEPCOHANTBHBIN KOMIBIOTEP AJISL YUUTEIS,

MOV,

HabOp 1IEMOHCTPAIIMOHHBIX YEPTEKHBIX UHCTPYMEHTOB.
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