MHHHUCTEPCTBO NPOCBEIIEHUS POCCUNUCKOM ®EJIEPAIIIU
MunucrepcTBo oopa3oBaHusi u Hayku Pecnny6iuku Komu

Ynpasienue oopaszosanusa AMP Koprkepocckoro paiiona

MOY "COHI" n. IIpuo3epHbii

OOKYMEHT NOANKMCAH
SNEKTPOHHOW NOONKUCHID

Ceprachweat: 23F306F 38F TA4BEDDEASDSCEAFBOB 35S
Bnageneuy: Nobanosa Enera HekonaesHa
Oekcrawranad: ¢ 11.04.2023 56 04 .07 2024

COI''TACOBAHO YTBEPXJIEHO

3amMecTHTENeM TUpEKTOpa Jlupexktopom

no YBP E.H.JIo6anoBa

B.A.Mumapuna [Ipuxkas 131

oT «31» 082023 r. oT «31» 082023 r.
PABOYAS ITPOITPAMMA

(ID 3329669)

yueOHoro npeamera «I'eomerpusi. bazoBbiii ypoBeHb»

s o0ygaromuxcs 10-11 kimaccos

n. [Ipuo3épubiii 2023



HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yuedHOTO Kypca «I'eomerpus» 6a30BOTO ypOBHS IS
obyuaromuxcs 10 —11 xmaccoB paspabotana Ha ocHoBe DemepallbHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa Cp eaHEro 001Iero 0opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA, TMPEABSIBIAEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHHIO, W TPaJMUIMUNA POCCUHUCKOTO OOpa30BaHUA.
Peanuzamnust mp orpaMmbl o0ecriednBaeT OBJIaIeHNE KIIFOUEBBIMU KOMITETCHIIUSAMH,
COCTaBIISIIOIIIUMHA OCHOBY JIJIsl CAaMOPa3BUTHS W HEMPEPBIBHOTO 00pa30BaHMS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JTMYHOCTHOTO W TIO3HABATEIBHOTO Pa3BHUTHUS
JUYHOCTH 00yYarOUIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BakxHocTe y4ueOHOrO Kypca TeOMETpHH Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHusi O0yCIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTHIO METAIlpEeIMETHBIX |
P €IMETHBIX PE3yJIbTaTOB OOyUEHHsI TEOMETPHUH B HAIPaBJICHUU JTUIHOCTHOTO
pa3BuTus oOyuaronmxcsi, GopmMupoBanus (QyHKIHMOHAIHHON MaTeMaTHUECKON
I'PaMOTHOCTH, U3YUCHUS APYTUX YUCOHBIX JUCHHUIUIUH. Pa3BuTre y oOydaromuxcs
P aBUJIBHBIX TP ECTaBICHUN O CYITHOCTH M TPOUCXOKICHUNA T€OMETP MIECKHX
aOCTpaKIMii, COOTHOIIIEHUU pPEaJIbHOIO M HJICAIbHOTO, XapaKTepe OTp a KeHUs
MaTeMaTU4YECKOM HAYKOM SIBJICHUH U P OLIECCOB PEAILHOTO MUPA, MECTE TEOMETPUH
B CHCTEME HayK U P OJTM MAaTEMaTUIECKOTO MOJICTTUPOBAHMSI B HAYYHOM TIO3HAHWH 1
B TP aKTHKE CITOCOOCTBYET (hOP MUPOBAHHIO HAY YHOTO MHP OBO33PEHHUS yIAIINX CS, &
TaKKe€ KadyeCTB MBIIUICHUS, HEOOXOMMMBIX JJIs aJamnTalii B COBPEMEHHOM
oO11ecTBe.

['eoMeTpus sABIsETCS OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CpEIHErO
obmiero obOpa3oBaHus, TaKk Kak oOecrneyuBaeT BO3MOXKHOCTb H3y4EHHUS Kak
JTUCITUTUIAH €CTECTBEHHO-HAYYHOM HAIP aBJIEHHOCTH, TaK ¥ TYMaHHUTap HOM.

Jlormdeckoe MebIIeHUE, (GOPMHUPYEMOEe TPH H3YUYECHHUH OO0YyYarOIIIMICS
MOHSATUHHBIX OCHOB T€OMETP VI U TTOCTP OCHUH IETTOYKH JTOTUICSCKHIX YTBEP 3K ICHUN
B XOJIC peIIeHUS TNeOMETPUYECKUX 3aJlad, YMECHHE BBIJIBUTATh M OIP OBEPTaTh
TUTIOTE3bI HEMOCP €ICTBEHHO HCIOJIB3YIOTCS MPH PEIICHUH 3aj7ad eCTECTBEHHO-
HAY4YHOTO IMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpHEHTUPOBATHCS B MPOCTPAHCTBE HTPAET CYIISCTBEHHYIO POJIb BO
BCEX OO0JacTAX NEeATENbHOCTH uenoBeka. OpHUeHTalus YeJI0BeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COIUAIBLHOTO OBITHS, (opma
OTpa)KEHUS OKP Yy KAroIIero MUpa, YCIOBHE YCIICNTHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3zoBaHusi  jacicTBUTENbHOCTH. OmepHUpoBaHWE P OCTP aHCTBEHHBIMU
00p azamu 00BEAMHSET P a3HBIC BUIBI yISOHOM U TP Y I0BOH IEITEILHOCTH, SIBITSICTCS



OJHUM U3 TpO(ECCHOHAIPHO Ba)XKHBIX KadecTB, IMOATOMY aKTyalbHa 3ajada
dbopmupoBaHUS Yy  OOyYalONMUXCS TMPOCTPAHCTBEHHOTO MBIIUICHHS  Kak
Pa3HOBUIHOCTH OOpa3HOrO MBINIJICHHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K TP aKTUIECKOU JIeATeILHOCTH TI0 MHOTUM HATIp ABJICHHSIM.

[{ens ocBoeHHUs MporpaMMbl yueOHOTO Kypca «I'eomerpus» Ha 6a3oBOM
ypOBHE O0OydeHHss — 0O0Ieo0pazoBareIbHOe U OOIIEKYJbTYPHOE pPa3BUIUC
oOyJaronmxcs aep €3 o0ecrneyeHne BO3MOKHOCTH P HOOPETEHUS U ICITOIb30BaHHUS
CHCTEMATHYCCKUX T'C€OMETPUYCCKMX 3HAHUH W  JICUCTBUH, CIEIU(UIHBIX
TCOMETPHUH, BO3MOXKHOCTH YCIICITHOTO TIPOJOJ/DKEHUST 0Opa3oBaHUsA TIO
CIIEIMAJIBHOCTSM, HE CBSI3aHHBIM C TP MKJIATHBIM UCIOJIb30BAHUEM T'€OMETP UH.

[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpEIHA3HAYCHA JUIA
00yJaronwxcs Cp eTHEH IITKOJIbI, HE MCIBITHIBABIITNX 3HAUYNTEIIBHBIX 3aTP yIHEHHH
Ha YpOBHE OCHOBHOTO 0011ero o0pa3oBanus. Takum oOpa3zom, oOydaronmecs: Ha
0a30BOM yp OBHE JOJ)KHBI OCBOHMTH 00IIHE MAaTEMAaTHICCKUE YMEHUS, CBSI3aHHBIE CO
cenu(puKOi T€OMETPUU U HEOOXOUMBIE JIJIs )KM3HU B COBP EMEHHOM OOIIIECTBE.
KpomMe 3Toro, oHM IMEIOT BO3MOYKHOCTb U3y YUTh T€OMETPHIO O0Jiee Ty O00KO, ecir
B JalIbHCHIIEM BO3HHMKHET HEOOXOJMMOCTh B T'E€OMETPHUYCCKMX 3HAHHUSIX B
p 0heCCHOHATBHOM IeSITEIHHOCTH.

JIoCTIKEHHE T OCBOCHHUS IPOTrpaMMBI OOECIIEYMBACTCS P eIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHBIMH 3aJjadaMH OCBOCHHSA Kypca
«I"'eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (opMHUpOBaHHE TMPEICTABICHUS O TEOMETPUH KaK YacTH MHPOBOU

KyJbTYPBI B 0CO3HAHUE €€ B3aMMOCBSI3H C OKP Y)KAIOIIIUM MHUP OM;

e (hopmMuUpOBaHKE NP €ACTABICHUS O MHOTOTPAHHUKAX U T€JIaX Bp AllICHUS KaK
0 BaXKHEUIITUX MAaTEeMaTHYCCKUX MOJCISIX, IMO3BOJISIONINX ONKCHIBATh U
U3y4daTh Pa3HbIC SABJICHUS OKP Y>KAIOIIEro MUPa;

e (dopmupoBaHHME yMEHHS paclo3HaBaTh Ha dYepTeXaxX, MOJEIAX U B
peaTbHOM MHUpE MHOTOTPAHHUKH U Tella Bp alllCHHS;

e OBJIJICHHE METOJIAMU PEIICHUS 3aJa4 Ha MOCTPOCHUSI HAa N300p AXKCHUAX
P OCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHWE YMEHHS OMEPHUPOBATH OCHOBHBIMU TOHSATUSIMH O
MHOTOTpAHHHKAX M TeJaX BPaIlleHUs U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHWE AaJrOPUTMAMHM pEIIEHUs OCHOBHBIX  THIIOB  3aj]ady;
dbopMHpOBaHWE YMEHHS TPOBOJUTH HECIOXHBIE JlOKa3aTellbHbIC
pacCy’XKJeHusl B XOJI€ PEIICHHUs] CTEpeOoMETPUYECKUX 3aJad M 3a/ad ¢
P AKTUYECKUM COJIep )KaHUEM;

e PAa3BUTHE UHTEIICKTYaJIbHBIX M TBOP YECKUX CIIOCOOHOCTEH 00y YaroIuxcs,
M03HABATEIbHOM aKTUBHOCTHU, HCCIENOBATENHCKAX YMEHUN, KP UTUIHOCTH
MBIIICHHUS,



e (opmupoBaHue PyHKINOHATbHON I'P @aMOTHOCTH, P €11€BAHTHOU F'€OMETPHMU:
YMEHUE PaCHO3HABATh P OSIBJICHUSI TEOMETPUUECKHUX MTOHATUH, 00BEKTOB U
3aKOHOMEPHOCTEH B P easIbHBIX JKU3HEHHBIX CUTYallUusX U NPU U3y4YCHUU
IpYruxX Y4eOHBIX TPEAMETOB, TNPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (POPMYJIMPOBATh UX HA SA3bIKE TEOMETPHUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIN, NPUMEHSATh OCBOCHHBIA TI€OMETPMUECKU
anmapar  JJisi  pELIeHUsT ~ NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIIP ETUP OBATh U OLIEHUBATH MOJIYUYEHHBIC P E3yJIbTATHI.

OTnU4UTENbHOM OCOOCHHOCTBIO MPOTPAMMBI SIBIISIETCA BKJIIOYEHUE B KypC
CTE€pP €OMETP UM B HaUAJIE €r0 U3YUEHUS 3aa4, pEIIaeMbIX Ha Yp OBHE UHTY UTHBHOTO
MO3HAHUS, U OMNpeAeNEHHBIM 00pa3oM OpTraHu30BaHHAs pa0oTa HajJ HUMH, YTO
CIOCOOCTBYIOT Ppa3BHUTHIO JIOTMUECKOTO U MPOCTPAHCTBEHHOTO MBIIIICHMS,
CTUMYJIMP y €T NP OTEKaHWUE HHTY UTUBHBIX TP OTIECCOB, MOTUBUPYET K JaTbHEHIIIEMY
U3YUCHUIO TP €IMETA.

[Ipennourenue 0TAAETCS HATIISAHO-KOHCTPYKTUBHOMY METOY 00y4EHHUs], TO
€CTh TEOPETUUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTbH NP €AMETHO-
IIPAKTUYECKON IEATEIIbHOCTU. Pa3BuTHE IPOCTPAHCTBEHHBIX IPEACTABICHUNA Yy
yYallUXcsl B Kyp CE CTEp €OMETPUHU ITPOBOAUTCS 33 CUET p CLLICHUS 3a]1a4 Ha CO3/TaHHe
NP OCTPAHCTBEHHBIX OOPAa30B M 3ajJlady Ha OIEPHUPOBAHUE IPOCTPaHCTBEHHBIMU
obpazamu. CosgaHue oOpa3a MPOBOAUTCS C OMOPOW HA HATJISJAHOCTh, a
OTIep UPOBAHUE 00PA30M — B YCIOBHUAX OTBJICUCHHUS OT HATJISITHOCTH, MBICIIEHHOTO
W3MEHEHHUS €r0 UCXOJIHOTO COJIep KAHUS.

OcHoBHbIE cozeprKaTenbHble TuHUN Kypca «l'eomerpum» B 10—11 knaccax:
«MHuororpaHHukm», «lIpsiMbIe U IIIOCKOCTH B TP OCTPAHCTBEY, « Tena Bp aleHus»,
«BeKTop bl U KOO AUHATHI B TIP OCTpaHCTBE» . DOPMUPOBAHKE JIOTUYECKUX YMEHHI
pacnpenensercs He TOJIBKO MO COJIep JKaTelIbHBIM JTUHUSAM, HO U IO TOJ1aM 00y YeHUs
Ha YpOBHE cpeaHero ooimero o0pa3oBaHuUs.

Coneprxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM P e3yJbTaTaM
OCBOEHHUs pabodeil mporpaMMbl, paclnpeaeiaCHHBIM 10 ToJaM OO0ydYeHH,
CTPYKTYPHPOBAaHO TaKuM 0O0pa3oM, dYTOOBI OBJAJCHHE T'€OMETPHUICCKUMHU
MOHSATUSIMUA U HaBBIKAMH OCYIIIECTBIISIIOCH TOCIENOBATENIBHO U MIOCTYyATEIBHO, C
COOJTI0/IEHHEM TP MHIIMIIA P €EMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOIIYI0 CUCTEMY Te€OMETPUYECKUX TP eACTaBICHUN 00yUaIOIINXCS, paciupsis U
yrryouisisi €€, o0pa3ys mp OYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpuu oTBOAMTCS 2 yaca B Henento B 10 kinacce u 1 yac B
Henento B 11 kiacce, Becero 3a ABa roga ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHME YYEBHOI'O KYPCA
10 KVIIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIE TIOHSATUS  cTepeoMeTpuu. Touka, TpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMATUYECKOM IOCTPOEHUU CTEPEOMETP UM
AKCUOMBI CTEpEOMETPUU U CIEACTBUSA U3 HUX.

B3anmHOe pacnonoKeHue MpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOLINECH,
rnapajuiejibHble M CKpeluBaromuecs npsmeie. [lapamiensHOCTs TPSAMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: IMApaJUICNIbHbIE MPSMbIE B  IIPOCTPAHCTBE;
Map ajuleJIbHOCTh TPEX MPSAMBIX; AP AJJIETBHOCTD MPSIMOM U TUIOCKOCTH. YTIIBI C
COHAIIPABIEHHBIMA CTOPOHAMM; YIOJ MEXKAY NPSMBIMU B IPOCTPAHCTBE.
[Tap annenbHOCTH INTOCKOCTEN: ITapAJIENbHBIE INIOCKOCTH; CBOMCTBA AP AJLIIEIIbHBIX
miockoctel. [Ipocretiue np ocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETP adp,
KyO, mapassenenures; MoCTp OeHUE CeUeHU.

[Tep neHAMKYJISIPHOCTD NP AMOU U TIIOCKOCTH: TIEp EHAUKYISPHBIE TP SIMbIE B
[P OCTPAHCTBE, TPAMBIE MApaJUICIIbHbICE YW TIEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK TEPNEHAUKYISIPHOCTA TPSAMOW M IUIOCKOCTH, TEOpeMa O MpsIMOU
[P NEHAUKYISAPHON TUIOCKOCTH. YTUIbl B IIPOCTPAHCTBE: YIOJI MEXAY NMPSAMOU U
IUIOCKOCTBIO; JIBYTPAHHBIA yIrOJI, JIMHEWHBIM yroJl JIBYTPAHHOrO yIJia.
ITepneHauKyJIsip U HAKIIOHHBIE: PACCTOSHUAE OT TOYKH JI0 TIJIOCKOCTH, PAaCCTOSIHUE
OT TP IMOM 10 TJTOCKOCTH, PO EKIHS (PUTYPBHI HA TNTOCKOCTh. [lepreHuKyasspHOCTh
IJIOCKOCTEN: MPU3HAK MEP MEHIUKYJISIPHOCTU ABY X IUIOCKOCTEU. Teopema o Tpéx
MIEP NEHAUKY AP ax.

MHOrorpaHHuKMu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE JIEMEHTH MHOTOIPAHHUKA, BBIITY KIIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpaHHuKa. [Ipru3ma: N-yromnpHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI; IPsIMasi U HAKJIOHHAS TP U3MbI; O0KOBas 1
TOJTHAS TTOBEP XHOCTh TP U3MBI. [Tapamnenenunen,  1psAMOYTOJIbHBINA
nap ajureJienuIie] 1 ero cpoucra. [lupamupa: N-yronpHas nupamuia, TpaHu Hu
OCHOBaHUE MUP aMU/IbI; OOKOBas U MOJTHAS TTOBEP XHOCTH MUP AMHU/IBI; TP ABUITHHAS U
yceu€HHasg mnupaMuaa. OJEMEHTbl MNpu3Mbl M nupaMuibl. [IpaBuiibHbIE
MHOTOTPAHHUKH: MOHATHE P ABWJIBHOTO MHOTOTPAaHHUKA; TP aBUJIbHAS IPU3Ma U
MpaBWbHAS NUpaMUIA; NPaBWIbHASA TPEYrOJIbHAs NMHUpPaMUIa W TP ABUIbHBIA
Tterpasap; kKyO. IlpencraBneHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noJeka’ap v ukocadp. CedeHus MpU3Mbl U TUP AMU/IBI.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, IIPSIMOW,
MIOCKOCTU. DJIEMEHTHI CAMMETP MU B MUP aMUJIaX, Map el enuIe1ax, MpaBUIbHbIX
MHOTOTp AaHHUKAX.



Brlunciaenne »1€eMEHTOB MHOTOIPaHHUKOB: pé&Opa, IUaroHali, VIJIbL
[Inomame GOKOBOM MOBEPXHOCTH M MOJHOM MOBEPXHOCTU NPAMOM MpHU3MBI,
IUI011Ialb OCHOBAHUM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM mpu3Mbl. [ Lomaas
OOKOBOW TOBEPXHOCTM M TOBEPXHOCTU MPABWIBHOW MUPaMUIbI, TEOpEMA O
Ioaau yceuénuou nupamu/ipl. [lonstie 00 00béme. OO0BEM TUp aMuIbl, MPU3MBIL.

[lono6ubie Tena B mnpocrpaHcTBe. COOTHOUICHUS MEXKAY ILIOLIAAAMU
NOBEp XHOCTEH, 00bEMaMM MOTOOHBIX Tell.

11 KJIACC

Tesa Bpamenus

HwnuHap nueckas [IOBEP XHOCTb, 00p azyroiue LWJIAHAP U ECKOU
MOBEPXHOCTH, OCh LWIMHAPHUYECKOW MOBEPXHOCTH. LlMnuHAp: OCHOBaHUA U
OoKOBasi MOBEPXHOCTh, OOpa3yiom@as M OCh; IUIONIAJAh OOKOBOW W TOJITHOM
MTOBEP XHOCTH.

Konuueckas moBepXHOCTb, 00pa3yrolne KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIIMHA KOHUYECKOM nmoBepxHOocTU. KoHyc: ocHOBaHME U Bep IIMHA, 00pa3yromas
¥ OCh; TUTOIIIaIb OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHY C: 00pa3yrolme
Y BBICOTA; OCHOBAaHUS U OOKOBas MOBEPXHOCTb.

Cdhepa u map: ueHTp, paanyc, AUaMeTp; IUIOIAab MOBEPXHOCTH C(]epHhl.
B3aumnuoe pacnonioxenne chepbl ¥ MIOCKOCTH; KacaTelnbHasl ITIOCKOCTh K cdepe;
I0Iaab chephl.

N306pakenue Ten Bp allleHus Ha IITOCKOCTH. Pa3BépTka munmHapa u KoHyca.

KombuHaiuu Ten Bp aleHrs ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCaHHbIHI
okoJio cpeprl; chepa, BIMcaHHAS B MHOTOTP aHHUK, WX TEIO Bp alllCHHUS.

[Torsitue 06 06b6EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tenn. Teopema 00 00bEMe
NP SIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3 He€. OO0BEM IUIHMHApA,
koHyca. O0BEM mapa u miomamab chepsl.

[Tono6upie Tema B mpoctpadcTBe. COOTHOIICHUS MEXKIY ILIOMIAIAAMU
MOBEP XHOCTEH, 00bEMaMK MO TOOHBIX TET.

Ceuenus muuHAp a (MapayieNbHO U Mep IEHIUKYJIIPHO OCH ), CEYEHUS KOHYCa
(mapannenbHOEe OCHOBAHUIO U MP OXOISIIIEE Yep €3 BEPIINHY ), CEUCHHUS 11apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B Mp ocTpaHCTBE. CI10KEHUE U BEIYUTAHHE BEKTOPOB.
YMHOKEHUE BEKTOpa HA YKCI0. Pa3noxkenne BeKTopa o Tp €M HEKOMIUIaHAPHbIM
BekTOopam. IlpaBwno mnapamnenenunena. Pemenwe 3amad, CBA3aHHBIX C
MMPUMEHEHUEM TIpaBWJ JEUCTBUM C Bekropamu. [IpsmMoyrosbHas cucrema
KoopauHart B mnpoctpaHcTBe. KoopamHatel Bektopa. I[Ipocrermme 3amaunm B
KOOpAMHATaX. Yroa Mexay Bekropamu. CkajaspHOE NpOU3BEIACHUE BEKTOPOB.



Brruucnenue YIJI0B MCXKAY MPAMBIMHU U TINIOCKOCTAMM. KOOp I[HH&THO-BGK’DOpHBIﬁ
MCTOO IIp KU PCHICHUH I'COMCTP MUCCKUX 3aaal.



IHJIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMbl y4E€OHOTO MpeaMera
«MaremaTnka» XxapakTrepUu3yrTcs:

I'pa:xknanckoe BocnuTaHue:

c(hop MUPOBAHHOCTHIO TPAKIAHCKOM MO3UITUK 00YJaIOIIErOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJICHA POCCHUUCKOTO OOIlecTBa, IMPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3JUYHBIX CTPYKTY], SIBJICHU,
MpoIenyp TpakIaHCKOro ooOIiecTBa (BBIOOPHI, OMPOCH M TIp.), YMEHHUEM
B3aMMO/JICIICTBOBaTh C COLMAJBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKUMSAMHA 1 HA3HAUYEHHUEM.

ITaTpuoTHYeckoe BOCIUTAHUE:

chOop MUPOBAHHOCTHIO P OCCUHUCKOM I'p K TAHCKOUM HICHTUYHOCTH, YBAKEHUS K
[P OLIUIOMY U HACTOSIIEMY P OCCUMCKOW MATEMATHUKH, IECHHOCTHBIM OTHOIIEHUEM K
JIOCTUKEHUSIM P OCCUMCKHX MATEMATUKOB U P OCCUMCKON MAaTEMAaTUYECKOM IIKOJIBI,
K HCIIOJIb30BAaHUIO ITHX JOCTM)KCHHM B APYTHX HayKax, TEXHOJOTHAX, cepax

DKOHOMHKH.
JlyXOBHO-HPABCTBEHHOT' 0 BOCIIUTAHMS:
OCO3HAHUEM Ty XOBHBIX LIEHHOCTEN P OCCHUMCKOTO HapoAa;

chOpMUPOBAHHOCTBIO HPABCTBEHHOTO CO3HAHMS, JOTHYECKOTO TIOBEACHUS,
CBSI3aHHOTO C MP AKTUYECKUM TP UMEHEHUEM JOCTUKEHUN HAYKHU U JEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JINYHOTO BKJIaJa B TIOCTP O€HHE yCTOMYMBOTO Oy IyIIEero.

JcreTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIHOYAsl 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33712, PEIICHUI, PACCY K ICHHI; BOCHPUUMYHBOCTHIO
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

duzuveckoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHS TPUMEHATh MAaTEMATHYCCKHUE 3HAHUS B
WHTEp ecax 3JJ0pOBOTO M O€30MacHOT0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (310p OBOE MUTAHUE, COATTAHCUPOBAHHBIA P €KUM 3aHATUA U
OTIIbIXa, peryisipHas Gu3ndeckasi aKTUBHOCTH ); (PU3UIECKOTO COBEPIIIEHCTBOBAHMS,
MPU 3aHATUSIX CHOP TUBHO-03/10P OBUTEIILHOM JI€ATEIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IICHHOCTH TP YIOJIOOUS; HHTEPECOM K
pazimyHeiM  chepamM  TPOQEecCHOHATBHON  JeATENIBHOCTH, CBSA3aHHBIM C
MaTeMaTUKOW M €€ TPUI0KEHUSIMUA, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymeld mpodeccu W peaanu3oBBIBATH COOCTBEHHBIC KWU3HEHHBIC TIJIAHBL,
TOTOBHOCTBIO M CIIOCOOHOCTRIO K MaTeMaTH4ecKoMy oOpa3oBaHUIO U



caMOOOpa30BaHUIO HAa MPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K aKTHBHOMY
Y4acTHIO B pEIICHUH NP aKTUYECKHUX 33a]a4 MaTEMaTU4e€CKOW HaIp aBIICHHOCTH.

JK0JIOTHYEeCKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO HKOJOTUYECKOU KYJIBTYPbl, MOHUMAHUEM BIIUSHUS
COIMATIbHO-3KOHOMHYECKUX TP O1IECCOB HA COCTOSTHUE TP UP OTHOM U COIMAIbHON
Cpelbl, OCO3HAHMEM TJIOOAJIBHOIO XapakTepa JKOJOTHYECKUX TIp 00JieM;
OpHEHTAIMEH HA TPHUMEHEHHE MAaTEeMaTUYECKUX 3HAHWM ISl pelIeHus 3ajad B
00J1aCTH OKP Y>KaIOIIIEH CP €/1b1, IJTAaHUPOBAHUS IMOCTYTIKOB M OIIEHKH UX BO3MO>KHBIX
MOCJIEACTBUH JJIs1 OKP Y>KAIOIIEH Cp eIbl.

IeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MUP OBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAayKu U  OOIIECTBEHHOW MPaKTUKWA, TOHUMaHUEM
MaTeMaTUYECKOW HayKd Kak cgepbl 4eI0BEUECKOM JEATEIILHOCTH, ATAlloB e
paBBI/ITI/IH U 3HAYUMOCTHU OJIs paBBI/ITI/IH OUBUIN3allH, OBJJIAACHUCM SA3BIKOM
MaTeMaTUKH W MaTeMaTHYECKOW KyJbTYpOH Kak CpEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEA0BATEIIBCKYIO JICITEIILHOCTh
I/IHI[I/IBI/II[yaJ'H:HO nB rpynne.

METAHNPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yJIBTaThl OCBOCHHUS MPOrpaMMbI YU€OHOTO TP eIMeTa
«MaTemaTuka Xap aKTePHU3YFOTCS OBJIaJICHUEM YHUBEP CaTbHbIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUGHbIMU
OelicmeusmMu, YHUBEPCAIbHLIMU Pe2yIsIMUBHLIMU OeUCMBUIMU.

1)  Vuusepcanomuvie  nosmasamenwvuvle  Oeticmeus, — obecneuusaom
Gdopmuposanue 0aA308bIX KOSHUMUBHBIX NPOYECCO8 00yUaOwWuxcs (0ceoeHue
Memo008  NO3HAHUSL — OKPYICAOWe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
uccne008amenbCKux onepayuil, ymeHuti pabomamso ¢ uHghopmayuetl).

ba3oBble 1oruyeckue 1eucTBU:

e BBISABIIATH M Xap aKTEPHU30BATh CYIISCTBECHHBIC TP H3HAKK MaTEMaTH4 eCKUX
O0OBEKTOB, MOHSATUH, OTHOIICHUM MEXIY MOHATUSMHU; (DOPMYIHUPOBATH
OTIpE/ICNICHUs TOHSATHH; YCTAHABIWBATh CYIIECTBEHHBIA  IIP U3HAK
KJTacCU(UKAIMU, OCHOBAHUS IJI1 OOOOIIECHHUS W CpaBHEHHS, KPHUTCPUH
P OBOJAMIMOTO aHAJN3a;

e BOCIPHUHMMATh, (OPMYIHUPOBATH U MPEOOPaA30OBBIBATh  CYXKICHUS:
yTBEpIUTEIbHBIE U OTPHULIATEIbHbIC, €IMHUYHBIC, YAaCTHbIE U OONIUE;
YCIIOBHBIE,

e BBIABIATH MAaTEeMAaTHUYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H M
npoTuBopeunsi B (akrax, MaHHBIX, HAONIOACHUSIX M yTBEP KICHWAX;
p e7J1araTh Kp UTEPHH JJIsI BBISIBJICHHS 3aKOHOMEPHOCTEH U TP OTUBOP CUHIA;



e JeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACIYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHU 110 aHAJIOTUH;

e IMPOBOJUTH  CAMOCTOSITEILHO  JOKAa3aTeNbCTBA  MaTEeMAaTHUECKUX
YTBEP KACHUH (MIPSIMbIE U OT NP OTUBHOTO), BEICTP aUBATh ap 'y MEHTAIHIO,
NPUBOJIUTH MPUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBHIBATH COOCTBEHHBIC
CYKICHUS U BBIBO/IBI;

e BBIOMpaTh CHOCOO peueHus yueOHOM 3ajlauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEUICHUs, BbIOMpaTh Hamboyiee NOAXOISIIMH C y4ETOM
CaMOCTOSITENIBHO BBIJIETIEHHBIX KPUTEPUEB).

ba3oBblie uccienoBare/bCKue 1eiiCTBUS:

e HCHOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKUNA HHCTP YMEHT MMO3HAHUS;
dbopMyIMpOBaTh BOMPOCHI, (PUKCHPYIOLUIME MPOTHUBOpEUHE, MpOooIeMy,
yCTaHABIMBaTh HCKOMOE M  JaHHOe, (OPMHUpPOBaTh THIIOTE3Y,
apTyMEHTUPOBaTh CBOIO MO3ULIMIO, MHCHUE;

e TPOBOJUTH CaMOCTOSATEIbHO CIUTAaHUP OBAHHBIN HKCIIEP UMEHT,
UCCIIEJOBAaHUE 10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4EeCKOro
00beKTa, SIBJIEHUS, TNPOLIECCa, BBISBICHUIO 3aBUCUMOCTEM MEXIY
00bEeKTaMHU, SIBIICHUSIMH, TP OL[ECCAMU;

e CaMOCTOSTEILHO (hOPMyTUPOBATH 0OOOIIIEHNS U BHIBOIBI IO P E3yJIbTaTaM
P OBEIEHHOTO HAOIIOACHUSI, UCCIEOBAaHM, OLIEHUBATH JOCTOBEP HOCTh
MOJTyYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHNUI;

e TMPOTHO3UPOBATh BO3MOXHOE pPa3BUTUE MpOIleCca, a TAaKXKE BBIIBUTATH
P €IMTOJI0KEHUS O €r0 PAa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undgopmanmeii:

e BBISBIATH APUIUTHI UH(OP MAIIUH, TAHHBIX, HEOOX OIMMBIX I OTBETA HA
BOIIPOC U JIJIs pEIICHUS 3a/1a9u;

e BBIOMpaTh HWHPOPMAIMIO U3  HCTOYHUKOB  Pa3JUYHBIX  THUIIOB,
aHaJIM3UPOBATh, CACTEMATU3UPOBATh U MHTEPIIP ETUPOBATH MH(OP MaIHIO
pa3IMYHBIX BUIOB U (JOPM TP €ACTaBICHHUS;

e CTPYKTYypHPOBATh UH(OP MALIUIO, IIP €ICTABIISTH €€ B pa3U4YHbIX (hopmaXx,
WJITIOCTPUPOBATH TP ahUIECKU;

e OIICHMBATh  HAN&KHOCTH  HMHOpPMAIMU 1O CaMOCTOSITENILHO
cOpMyIHpP OBAHHBIM KpUTEP USIM.

2)  Vuusepcanvuvie KOMMYHUKamueHvle Oelicmeus, o0becneuusarom

chopmMupoBaHHOCMb COYUATBHBIX HABLIKOE 00YYAIOUUXCSL.

Oo0menne:

e BOCHPUHHUMATH U (POPMYJIHPOBATH CYKJACHUS B COOTBETCTBUHU C yCIIOBHIMU
Y LIEISIMHA OOLIIEHUS; SICHO, TOYHO, TP aMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS 110 XOJY P CIICHUS
3aJ]la4yid, KOMMEHTHUP OBAaTh MOJYUYEHHBIN pEe3ybTaT;

B X0/J1€ 00CY X IeHHsI 3a1aBaTh BOIIP OCHI 110 CYIIECTBY 00CYKIaEMOM TEMBI,
np 00JIeMbl, pelraeMoi 3a/1auu, BbICKa3bIBATh U/1€H, HALICTICHHbBIE HA TTIOUCK
pELIEHUsI; COMOCTaBIISITh CBOM CYXKIEHUA C CYXICHUAMH JPYTUX
YYaCTHUKOB Juajora, OOHapyKUBaTh pa3jMuue U CXOJACTBO MO3UIMIL; B
KOpp eKTHOU (hopme popMyIrupOBaTh pa3HOTIIACHS, CBOU BO3P A)KCHUS,
NpEACTaBIATh  pe3yJbTaThl  pElIeHHs  3aJadyd,  OSKCIEepHUMEHTa,
UCCIIEJOBAHMSI, IPOEKTA; CAMOCTOSITEIbHO BBIOMPATh (POpMAT BBICTY IJICHHS
C yu€ToM 3ajJay Mpe3eHTaluu 1 0COOEHHOCTEN ayIUTOP UH.

CoTpyaHu4ecTBoO:

MOHUMATh U UCTIOJI30BATH [P EUMYIIIECTBA KOMAHIHOW U MHITUBHTY ATLHON
paboThl TIPU pEIIeHUN y4eOHBIX 3ajay; MPUHUMAThH 1eJIb COBMECTHOU
NEeSITeTbHOCTH, IUIAHUPOBATh OPTAHM3AIMI0 COBMECTHOW  paboThl,
pacrpenensaTh BUAbI paboT, JTOTOBapUBaThCA, OOCYXKIaTh MPOIECC M
pe3ysbTaT padoThl; 00001aTh MHEHHSI HECKOJIBKUX JTIOJICH;
y4aCTBOBATh B I'P YIIIOBBIX GopMax paboThl (00CyKaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYpMBbD) M WHBIC), BBITIOJHATH CBOIO YacTh pabOTHI U
KOOP IMHUPOBATH CBOM JICHCTBUS C IPYTUMH WICHAMH KOMaH/IbI; OIICHUBATH
KauyeCcTBO CBOEro BKJIaJa B OOMMIA TPOAYKT TIO KPHUTEPHSIM,
copMyJIHp OBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezyniamuensie oeticmaus, 0oecnequsarom opmuposanie

CMBLCIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS JIUYHOCU.
Camoopranusaums:

COCTaBJISTH IUIaH, aJITOPUTM P ELICHUS 3a7a4H, BBIOUPATh CIIOCOO p elIeHUs
C y4ETOM MMEIOIINXCS PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOP PEKTUPOBATh BAPUAHTHI P EHICHUM C y4ETOM HOBOA
UH(POp MaLUH.

CaMOKOHTPOJIb:

BJIaJIecTh HAaBBIKAMHU TO3HABATENbHOM peQieKcud Kak OCO3HAHUs
COBEPLIAEMBIX JIECHUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB;
BJIaJIETh CIOCOOAMU CAMOTIPOBEPKU, CAMOKOHTPOJISI IPOIIECcCa U pe3yJIbTaTa
pelIeHns] MATEMAaTUYECKOU 3aa4H;

IIp EABUNIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHY Th IIPY PELLIEHUU 3a1a4H,
BHOCUTbH KOPPEKTUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB,
JAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYyAHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSIM, OOBICHITH
IIPUYMHBI JOCTUKEHUS WIN HENOCTHKEHUS PE3YyJbTAaTOB AEATEIBHOCTH,
HaXOJUTh OIITMOKY, JaBaTh OLEHKY MPHUOOP ETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIbTATBI
10 KVJIACC

OnepupoBaTh MOHATUSIMU: TOUYKA, NP AMas, MIIOCKOCTb.

[IpyMEeHATh aKCHOMBI CTEPEOMETPUU U CIEJICTBUS W3 HHUX MPH P ELICHUU
reOMETpP MYECKHX 3ajay.

OnepupoBarh NOHATUSMU: AP AJVIETBHOCTD U TIep NEHIUKYISPHOCTh MPSMbIX
Y IJIOCKOCTEN.

KnaccugunmpoBath B3auMHOE PacnojOKeHHE NPSAMBIX U IUIOCKOCTEH B
P OCTPaHCTBE.

OnepupoBarh MOHATHSMH: JIBYTPAHHBIM yroj, TpaHd ABYTPAHHOrO YIJa,
pebpo ABYTpaHHOrO yTiia; JUHEWHBIM yroJl ABYTPAHHOrO yrijia; rpajycHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBarh MOHATUSIMH: MHOTOTPAHHMK, BBIMYKIBIH W  HEBBIMYKIIbIA
MHOTOT'P @aHHUK, 3JIEMEHThl MHOTOTp aHHHKA, TP aBIJIbHBI MHOTOT'P aHHUK.

Pacrno3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHMKOB (MUpaMuaa; MpHU3MA,
I AMOYTOJIBHBIN Map ajuieNenunen, Kyo).

KnaccupunmpoBatb  MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHUSA  JJIs
KJaccUPUKaKy (BBIMYKIbIE W HEBBIMYKIblE MHOTOTI'PaHHHUKH; TP aBHJIbHBIC
MHOTOT'p aHHUKHU; TIP IMbI€ U HAKJIOHHBIE TP U3MBI, TP aJJIeTICIHIIEbI).

OnepupoBaTh NOHITUAMHU: CEKYIasi INIOCKOCTh, CEYEHHE MHOTOI'D aHHUKOB.

OODBACHITH NP UHIMITBI TIOCTP OCHUSI CEYSHUIA, UCTIONB3YST METO/I CIIEIOB.

Ctpouts ceyeHHs] MHOTOTPAHHUKOB METOJIOM  CJIEAOB, BBITIOJIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU M3 PHUCYHKOB MPOCTHIX O0BEMHBIX (DUTYDP: BUA
CBEpXY, COOKY, CHU3Y.

PernaTe 3a1aun Ha HAXOXKACHHE TEOMETP MIECKUX BETUUHH 110 00pasiiaM Win
aNTOpUTMaM, MPUMEHSS] M3BECTHbIE AaHAJTUTUYECKHE METOJAbl NPU P elIeHUH
CTaHJap THBIX MATEMAaTUYECKHX 3a]1a4 Ha BBIYUCIIEHUE PACCTOSHUN MEXIY JABYMsI
TOYKaMH, OT TOYKH JO TMPSIMOH, OT TOYKH JO IUIOCKOCTH, MEKIY
CKP EIIMBAIOITUMUCS TP IMBIMHU.

PermaTe 3a1aun Ha HAX0XKACHNE TEOMETP MYECKUX BEITUYHH 110 00pasiiaM Win
aNTOpUTMaM, TMPUMEHSSI M3BECTHBIC AaHAJTUTUYECKHE METOJAbl TPHU P elICHUH
CTAaHJAPTHBIX MATEMAaTHYECKUX 3ajlad Ha BBIUKMCICHHE YTIOB MEXKIY
CKp CIIMBAIOLIUMUCS TPSIMBIMH, MEXKIY TMPSIMONH ¥ IUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMU, JIByTPaHHBIX YTJIOB.

Boeruucnsate 00bEMBI U TIOMIAIU TIOBEP XHOCTEH MHOTOTPAHHUKOB (TIp U3Ma,
TP aMH/12) C P UMEHEHUEM (DOPMYJT; BBIYUCIIATH COOTHOIICHUS MEXKTY I1TOIIA SIMH
NOBEp XHOCTEH, 00bEMaMM MOI0OHBIX MHOTOTP aHHUKOB.



OnepupoBare MOHATUSMHU: CHUMMETPpHUA B MPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETP MH; LIEHTP, OCh U IJIOCKOCTh CUMMETP U (DUTYPBI.

W3Bnekath, npeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHGMOpMALMIO O
[P OCTPAHCTBEHHBIX T€OMETP MUECKUX (DUTYpax, NP EACTABICHHYIO HA YepTEXax U
pHUCYHKaX.

[IpumeHsaTh reoMeTpudecKre GakThl JJIs PELICHUs CTEP EOMETPUUYECKUX 3a/1aY,
TP €AM0JIArar0IIMX HECKOJIBKO IIATOB P ELIEHUS, €CJIN Y CIIOBHSI TP UMEHEHM S 3a/1aHbI
B ABHOU (opMe.

[IpyuMeHAT MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA M BJIEKTP OHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NP U P EILIEHUHN CTEP EOMETP MUECKUX 3a7aY.

IIpuBOoMTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTENM B MPUPOAE U
YKWU3HU, PAClO3HABaTh NP OSBIECHUE 3aKOHOB F€OMETP UM B UCKY CCTBE.

[Ip¥MEHATH MOJyYEHHBIE 3HAHUS HA TMPAaKTUKE: aHAJIU3UPOBATh peEaJIbHbIE
CUTYyallMd WU TPHUMEHITh W3YYEHHBIE MOHITUS B MPOLECCE MOMCKA P ELICHUS
MaTeMaTU4ecKu C(HOPMYJIMPOBAHHOM MPOOIEMBbL, MOJEIUPOBATh peabHbIe
CUTyallMd Ha S3bIKE TEOMETPHUH, MCCIEI0BaTh IOCTPOCHHBIE MOJEIN C
UCMOJIb30BaHUEM F€OMETP MUECKUX MOHSITHUI U TEOp €M, allrapara ajaredphbl; p elarhb
TP aKTHUYECKHE 3a/1a4H, CBSI3aHHBIE C HAXOKJICHUEM I'€OMETP HUECKUX BEJINYHH.

11 KUIIACC

OnepupoBarh MOHATHAMH: [HJIWHIPHUYECKAas IMOBEPXHOCTh, 0Opa3yromme
IIUTUHJIP MIECKO T TTOBEPXHOCTH; IIWITHH/IP ; KOHUYECKas [TOBEPXHOCTh, 00pa3yolye
KOHMYECKOH TOBEP XHOCTH, KOHYC; cpepuueckasi moBep XHOCTb.

PacnosnaBaTh Tena BparieHus (IUWIUHIP, KOHYC, chepa u map).

OOBSICHATH CITOCOOBI TTOTYUYCHHUS TEJT Bp aIl[CHUS.

Knaccudummp oBaTh B3aUMHOE pacIiookeHne chepbl U MTOCKOCTH.

OmnepupoBaTh NOHATHUSIMU: IIAP OBOM CErMEHT, OCHOBAHUE CErMEHTa, BHICOTA
CerMEHTA; IIapOoBOM CIO¥, OCHOBaHHWE I1ap OBOTO CIIOSI, BBICOTA IIap OBOTO CIIOS;
1ap OBOU CEKTOP.

Berunciasate 00BEMBI M TUIOMIAAW TIOBEPXHOCTEH Tel  BpaICHUS,
TEOMETP MIECKHUX TN C P UMEHEHHEM (pop My .

Omnep upoBaTh MOHATHSMHU: MHOTOTPAHHUK, BIMCAHHBIN B c(hepy M OTIMCaHHBIN
0K0JI0 cephrl; cepa, BIUCAHHAS B MHOTOT'P aHHUK WJIH TE€JIO Bp all[CHUSI.

BrIuuciasaTe COOTHOIIEHUST MEXKY IUIOMIAIsIMH MOBEPXHOCTEH B 00BEMamMu
MOT00HBIX TEJI.

N3o6pakaTh m3yyaemble PUTYpBHl OT PYKH M C MPHUMEHEHHUEM P OCThIX
4ep TEXHBIX UHCTP YMEHTOB.

BrImonHATh (BBIHOCHBIC) TUTOCKHE Yep TEXKU U3 PHUCYHKOB IP OCTHIX 00HEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHUS TENl B AIIICHHUS.



W3BnekaTb, HMHTEPNPETUPOBATH MU MpPeoOpa3zoBbBaTh HHOOpPMALMIO O
P OCTPAHCTBEHHBIX FT€OMETP MUECKUX (PUTypax, MPE/ICTaBICHHYIO HA YepTekKax U
pHUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B ITPOCTPAHCTBE.

BBITIONHATE JEUCTBUSL CIIOXKEHUS BEKTOPOB, BBIUYUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIO0, OOBSICHITh, KAKUMU CBOMCTBAMU OHU 00J1a]1a10T.

[IpyuMeHATH TpaBWIO Hap ajjieiaenuIeaa.

OnepupoBatTh MOHITUSIMU: JE€KAPTOBBI KOOPIMHATHI B P OCTPAHCTBE, BEKTOP,
MOJyJib BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YTOJ MEXKIY
BEKTOP aMU, CKAJISIPHOE TP OM3BEIEHUE BEKTOP OB, KOJIJIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPbI.

HaxoauTe cymMMy BEKTOPOB U IIP OU3BEACHUE BEKTOPA HA YHUCIIO, YTOI MEXITY
BEKTOpaMH, CKAJISPHOE TMPOMU3BEIACHHE, pacCKIaJbplBaTh BEKTOP MO JBYM
HEKOJIJTMHEAP HBIM BEKTOP aM.

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAp TOBOM CHCTEME KOOP IUHAT.

[IpuMeHsTh TeOMeTpHrUeCcKre (DaKThI 1T PEIISHUS CTEP COMETPUYECKHUX 3a/1ad,
TP €IM0JIAraroIIMX HECKOJIBKO IIATOB P ELIEHUS, €CJIU Y CIIOBHSI TP UMEHEHHM S 3a/1aHbI
B ABHOU (opMe.

Pewrate mpocreiiire reoMeTp M4eCKre 3aJadyl Ha MNpHUMEHEHHE BEKTOPHO-
KOOpPJAWHATHOTO METOJIA.

Pemrate 3amauM Ha [JOKAa3aTeNbCTBO MAaTEMAaTHUYECKMX OTHOLIECHUWA U
HAXO’KJICHUE T€OMETP MIECKUX BEJTUYHH 110 00p a3liaM WM aJIrOPUTMaM, TP UMEHSISI
M3BECTHBIC METOBI IIPU PEIICHUU CTaHAAp THBIX MAaTEeMaTUYECKUX 3aj1ay.

[IpuMeHATH mOpoOCTEHIINE NTPOrPAMMHBIE CPEIACTBA M DJIEKTP OHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEP COMETP MUECKHUX 3a]1ay.

[IpyuBOIMTH MpUMEpPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTE B NPHUPOJE U
YKU3HU, PAclo3HaBaTh NP OSABIECHUE 3aKOHOB F€OMETP UM B UCKYCCTBE.

[Ip¥MeHATHh MOJyYEHHbIC 3HAHUS HA MPAaKTUKE: aHAJIU3UPOBATh pEaJIbHbIC
CUTYyalldd U NPHUMEHSITh W3YYEHHbIE MOHITUS B MPOLECCE MOMCKA P EIICHUs
MaTeMaTU4ecKu CHOpPMYJMPOBAHHON TPOOJIEMBbI, MOJEIUPOBATh P eajbHbIC
CUTyallMd Ha S3bIKE TEOMETPUM, MCCIEI0BaTh IMOCTPOCHHBIE MOJEIN C
WCTOJIb30BaHUEM F€OMETP MIECKUX TIOHITHI U TEOP €M, allliap aTa ajaredphl; p elath
P aKTUYECKHE 3a/1a4H, CBSI3aHHbBIE C HAXOKJIEHUEM I'€OMETP HUECKUX BEIUYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Konrpoabneie | - Ipakririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes!
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMbIE M TITIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepHeH,ZlI/IIfy.]'IHpHOCTB MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTiB1 MeXAy IPSIMBIMU U TIOCKOCTSMU 10 1
5 MHororpaHHUKH 11 1
6 O6BEMBI MHOTOI'PAaHHHUKOB 9 1
7 IToBTOpEHME: CEUEHM S, PACCTOSIHUSA U YTJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KJJACC

KounuectBo yacos DJIeKTPOHHbIE
HaunMeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/n Konrtpoabnsie | IpakTudeckue
NMpOrpamMMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
1 Tena BparmieHus 12
2 OOBEMBI TEN 5
BekTopbl 1 KOOpAWHATHI B IPOCTPAHCTBE 10
4 [ToBTOpEHue, 06001ICHNE, 7 1
cucTeMaTu3alusg 3HaHul
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBo yacos

Bcero

OcHOBHBIE TOHATHUS CTEPEOMETPUH: TOUKA, PAMasi, IJIOCKOCTb, TpocTpaHcTBO. [IpaBuna

1 M300paKeHHS Ha PUCYHKAX: N300payKeHUS IIIOCKOCTEH, MapauIeNbHbIX TPSIMBIX (OTPE3KOB), 1
CepeIMHbI 0Tpe3Ka
2 IMTonsiTus: nepecekaronmecs MIOCKOCTH, IEPECEKAOINEcs IpsaMast U III0CKOCTh
[TonsiTus: nepecekaronumecs IIOCKOCTH, IEPECEKAIOINECs IpaMast U MII0CKOCTh
4 3HaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHHe MHOTOIPAaHHUKOB Ha PHUCYHKaX, Ha 1
POEKIMOHHBIX YePTEekKax
HavanpHble cBeieHUs 0 KyOe 1 mupaMu/ie, ux pa3BEpTku u Mojenu. CeueHuss MHOTOI'PaHHHUKOB 1
HauvanpHbIe cBelleHUs 0 KyOe U TUpaMuie, MX pa3BEPTKU U Moaenu. CedeHns] MHOTOTpaHHUKOB 1
. [TonsATHE 00 AKCHOMATHYECKOM ITOCTPOCHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUHN U
CJICZICTBHSI U3 HUX 1
8 [TonsaTHE 00 aKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI CTEPEOMETPUH U
CJICZICTBHSI U3 HUX 1
9 [TonsATHE 00 AKCHOMATHYECKOM ITOCTPOCHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUN U 1
CJICZICTBHSI U3 HUX
10 [TonsiTre 00 aKCMOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUHN U
CJICZICTBUSI U3 HUX 1
11 B3anMHoe pacnosnoskeHue IpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, TTapaUIeIbHbIE U 1
CKpELMBAIOIIMECS MPsAMbIe
12 [TapamienbHOCTD TPSIMBIX M TNIOCKOCTEH B MPOCTPAHCTBE: MapaljieNIbHbIe IPSIMBIC B 1

IMPOCTPAHCTBE; MAPAJICIIBHOCTD TpéX IpAMBIX




[TapannenbHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTpaHCTBE: [1apamiensHOCTh NPSIMOU U

13 1
MJIOCKOCTH
14 VYTI1bl C COHANpaBJIEHHBIMU CTOPOHAMU 1
15 VYrois Mexay NpsMbIMU B IIPOCTPAHCTBE 1
16 VYros Mexay NpssMbIMU B IPOCTPAHCTBE 1
17 [TapamiensHOCTh MIIOCKOCTEH: MapaiIeIbHBIC TIOCKOCTH 1
18 CBolicTBa napajuielbHbIX MNIOCKOCTEN 1
19 [TpocTeiinme npocTpaHCTBEHHbIE (GUTYPBI HA TUIOCKOCTH: TETPadAp, KyO, mapaiesenumnes 1
20 [Toctpoenue ceuenuit 1
21 [TocTpoenue ceuennii 1
99 KonTtponpsHas padora no teme "IIpsiMble 1 MIIOCKOCTH B IpocTpaHcTBe. [lapaniensHocTb 1
HPSAMBIX U IUIOCKOCTEH"
23 [leprnieH IMKYISPHOCTH MPSAMOHN U TUIOCKOCTH: TIEPIEHANKYJIISIPHBIE MPSMBIE B IIPOCTPAHCTBE 1
24 [TpsiMbIe TapauIeNbHBIE U TEPIICHANKYISIPHBIC K TIIIOCKOCTH 1
25 [TpsiMbIe TapauIeNbHBIE U TEPIICHANKYISIPHBIC K TIIIOCKOCTH 1
26 [Tpu3Hak neprneHauKyIIpHOCTH MPSMON U MIIOCKOCTH 1
27 [Ipu3Hak neprneHauKyIIpHOCTH MPSMON U MIIOCKOCTH 1
28 Teopema 0 mpsAMOii NEPHEHIUKYIAPHON MIITOCKOCTH 1
29 TeopeMa o psIMO¥ TTEPIEHANKYISIPHOM TIIIOCKOCTH 1
30 Teopema o IpsAMOI NTEPIIECHANKYISIPHON TIIIOCKOCTH 1
31 [TeprieH TUKYIISAp ¥ HaKJIIOHHBIE: PACCTOSIHHAE OT TOYKH JIO TNIOCKOCTH, PACCTOSIHUE OT TPSIMOM 110 1
IJIOCKOCTH
32 [TeprieHIUKYIISAp ¥ HAaKJIIOHHBIE: PACCTOSIHAE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOH /10 1
IJIOCKOCTH
33 [lepnieHauKyIsIp 1 HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOiL 110 1

IIJIOCKOCTH




[IeprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 110

34 1
IIJIOCKOCTHU

35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEKIY IPSAMOM U IJIOCKOCTBIO 1

36 JIByrpaHHbIN yroJi, TMHEHWHBIN yTroJl ABYTPAHHOTO yIJIa 1

37 JIByrpaHHBIN yroJ, TMHEWHBIN yTroJl ABYTPAHHOTO yIJia 1

38 [TeprieH IMKyIAPHOCTH MIIOCKOCTEN: IPU3HAK NEPIEHINKYIAPHOCTH JIBYX IIOCKOCTEN 1

39 [TeprieH IMKyIAPHOCTH MJIOCKOCTEN: MPU3HAK MEPHEHAUKYISAPHOCTU ABYX IJIOCKOCTEH 1

40 [TepnieH AU KYIISIPHOCTD IIJIOCKOCTEN : IPU3HAK MEPIIEH IMKYJIAPHOCTH ABYX IJIOCKOCTEN 1

41 Teopema o TpEX NnepreHIuKyIsapax 1

42 Teopema 0 TpEX NepHEHIUKYIISIpax 1

43 TeopeMa o TpEX MepIeH TUKYIIAPAX 1

44 KonTtponrsHas padota mo temam "[leprneHIuKyIIPHOCTH MPSIMBIX M TIIIOCKOCTEH" 1 "YTJIBI 1
MEXIY MPSMBIMHU U IIOCKOCTAMU"

45 [ToHsiTHE MHOTOTpaHHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PAaHHUKA, BBHIITYKJIbIE U HEBBIYKJIbIE 1
MHOTOI'PaHHUKH; pa3BEPTKA MHOTOrpaHHUKA

46 [Ipu3ma: N-yronbHas Ipu3Ma; rpaHd U OCHOBAHUS MPU3MbIL; IPsIMasi U HaKJIOHHAs IIPU3MBI; 1
OOKOBasl U MOJIHAS TOBEPXHOCTH PU3MBI

47 [Tapannenenunen, NpsIMOYTOJIBHBIN MapaJlJICJICIIUIIET U €r0 CBOMCTBA 1

48 [Mupamua: N-yronapHas nupaMuia, TpaHd U OCHOBaHUE UpaMUIbl; 00KOBas U MOJIHAS 1
MOBEPXHOCTh MMPAMHU/IbI; IPABUJIbHASA U yCEUEHHAS MTUpaMHia

49 [IpaBuIIbHBIE MHOTOTPaHHUKH: TOHATUE PABUIBHOTO MHOTOTPaHHMKA; TPABUJIbHAS ITPU3MA U 1
NpaBUJIbHAS MUPAMUIA; PAaBUIIbHAS TPEYTOJIbHAS MUPAMHUAA U TTIPABUIIBHBINA TETpa’ip; Kyo

50 [IpencraBiieHre 0 NpaBUIIBHBIX MHOIOTPAHHUKAX: OKTaP, TOAEKAdAP U UKOCABP. 1

51 CummeTpus B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTENIBHO TOYKHU, IPSAMOM, IIJIOCKOCTH. 1
DneMeHThl CHMMETPUH B TUpaMUiaX, Mapajiesenuneaax, IpaBuiIbHbIX MHOTOTpaHHUKAX

52 Brruncnenue 37eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, AnaroHaiu, yrisl 1




[Tnomaas 60KOBOI MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMON MPHU3MBI, ILIOMIA]Th

>3 OCHOBaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTU MPSIMOM MPU3MBI L
54 [Tnouraas 60KOBOI MOBEPXHOCTH U MOBEPXHOCTU MPABMIIBHOM MUpPaMUIbI, TEOPEMa O IO 1
OOKOBOI MOBEPXHOCTH YCEUEHHON MUPaMUIbI
55 KonTponbHas pabota no treme "MHororpaHHuKu" 1
56 ITonsitne 06 06BEMe 1
o7 O0BEM nupamuIbI 1
58 O0BEM upamu a6l 1
59 OO0BEM TUpaMu Ibl 1
60 OO0bEM UpaMu bl 1
61 O06BEM npu3MbI 1
62 OO0BEM TPU3MBI 1
63 OO0BEM TPU3MBI 1
64 KonTtponpsHas padota no teme "OO0bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpeHue, 006001IeHNE crcTeMaTn3anus 3HaHui. [locTpoenne ceueHnii B MHOTOIpaHHUKE 1
66 [IpomexxyTounas arrectanus. KontposibHas pabora 1
67 [ToBTOpeHue, 00o0IIeHNE crcTeMaTH3alus 3HaHUH. Beluncienrne paccTOSHUN: MeXTy ABYMs 1
TOYKaMH, OT TOUKH JI0 IPSIMOM, OT TOUKHU JI0 IJIOCKOCTH, MEX/y CKPEIIMBAIOLMMHUCS HPSIMBIMU
[ToBTOpenue, o0o0ImEeHNE crucTeMaTH3als 3HaHUI. BeIuncienne yrios: MexIy
68 CKPELMBAIOIIMMUCSA MPAMBIMHU, MEX/TY NPSAMOM U IUVIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, YIJIOB 1
MEXIY TUIOCKOCTSIMH
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

Ne
n/ | Tema ypoka
n

KoanyecTBO 4yacos

Bce
ro

Konrtpoas
HbIe
padoThI

IIpakTHuec
KHe
padoThI

JlaTa
H3y4eH
usi

DJIEeKTPOHHBI
e uugposbie
o0pa3oBareJ
bHbIE

pecypchl

Cdepa u map:
LEHTD,
panuyc,

1 JaMeTp;
TUTOIIAIb
MOBEPXHOCTH
chepsl

Bzanmnoe
pacroioKeHHE
cdepsl U
ILJIOCKOCTH;

2 KacaTelnbHas
IJIOCKOCTh K
chepe;
IIOIIAIb
cdepbl

N3o0pakenue
cdepsl, mapa

Ha TJIOCKOCTH.
Ceuenus mapa

umuaapuyec
Kast
MOBEPXHOCTD,
oOpazyromue
HUJIMHAPUYECK
4 ol
MOBEPXHOCTH,
0Ch
UJIMHIPUYECK
oi
MIOBEPXHOCTHU

Hunusnp:
OCHOBAHUA U
OOKOBasg

IIOBEPXHOCTD,




oOpasyromas u
0Ch; TIOIIA/b
OOKOBOH U
MOJIHOM
MTOBEPXHOCTH

N3o0pakenue
WJIMHIpPA HA
IJIOCKOCTH.
PazBépTka
UJIAHPA.
Ceuenus
UTUH]IpA
(MIOCKOCTHIO,
napajuieIbHON
U
NepreHANKYIIS
pHOH ocHu
LWJIMHPA)

Konnueckas
MIOBEPXHOCTD,
obpasytomue
KOHHYECKOM
MOBEPXHOCTH,
OCb U
BEpITUHA
KOHHYECKOM
MOBEPXHOCTH

Konyc:
OCHOBaHHE U
BEpIINHA,
oOpazyromas u
OCb; TLIIOIIAb
OOKOBOH U
MOJTHOU
MOBEPXHOCTHU

YceuéHHBIN
KOHYC:
obpasytomue
U BEICOTA;
OCHOBaHHUS U
OoxoBas
IMOBEPXHOCTH




10

N3obpaxenue
KOHYyca Ha
IJIOCKOCTH.
Pazeéprka
KOHYCca.
Ceuenus
KOHYyCa
(MI0CKOCTHIO,
napajuieIbHON
OCHOBAHMHIO, U
MJIOCKOCTBIO,
MPOXOISIIEN
yepes
BEPIINHY)

11

KomoOuuarus
TEJ BpALICHUS
u
MHOT'OTPaHHUK
OB

12

MHororpanau
K, OITMCAaHHBIN
0K0JI0 chephl;
cepa,
BIMCaHHAas B
MHOT'OTpaHHUK
UJIU B TEJIO
BpaLCHUS

13

IToustue 00
o0BEME.
OcHOBHBIE
CBOICTBA
00BEMOB TEI

14

O0BéM
LUJIAHIPA,
KOHyCa

15

O06béMm mapa u
IUIOIIAIb
cdepsl

16

ITomo0OHEbIE
TEJIa B
IIPOCTPAHCTBE.
COOTHOIIEHH




MEX Ty
TLJIOIIAISIMH
IIOBEPXHOCTEN,
00BEMaMu
MOI00HBIX TEJI

17

KonTtponbHas
pabora 1o
temam ""Teina
BpalleHus" u
"O0beMbl TEa"

18

BekTop Ha
MIJIOCKOCTH U B
MPOCTPAHCTBE

19

CrnoxeHue u
BBIYMTAHUE
BEKTOPOB

20

VYMHOXEHNE
BEKTOpa Ha

qHCJIO

21

Paznoxenue
BEKTOpA IO
TpEM
HEKOMILJIaHApH
bIM BEKTOpPAM.
[IpaBuio
TapajuIeNenun
ena

22

Pemenne
3aj1ad4,
CBSI3aHHBIX C
MPUMEHEHUEM
MpaBuUI
IEVUCTBUHU C

BEKTOpPaMH

23

[IpsimoyronsH
asi cucrema
KOOpJAUHAT B
MPOCTPAHCTBE.
Koopnunatst
BEKTODA.
[Ipocreitmme




3a/1a4i B
KOOpJAWHATax

24

Yron Mexnay
BEKTOpaMH.
CkansipHoe
IIPOU3BEJICHUE
BEKTOPOB

25

Brrancnenne
YIJI0B MEKY
MPSIMBIMH U

TJIOCKOCTSIMH

26

KoopaunatHo-
BEKTOPHBIN
METOJ1 IIpU
pelIeHn
reOMETPUYUECK
HX 337134

27

KonTponbpHas
pabota mo
TeEME
"BekTopsl 1
KOOpPJMHATHI B
IPOCTpaHCTBE"

28

[ToBTOpEHue,
00001IEeHE U
CHCTEMaTH3all
WS 3HAHUH.
OCHOBHBIC
urypsi,
(baxThl,
TEOPEMBI

Kypca
IJIaHUMETPUH

29

IToBTOpEHHE,
00o01IeHNE 1
CUCTEeMaTH3aIl
WSl 3HaHUU.
OcHOBHBIE
urypsr,
(hakThI,
TEOPEMBI




Kypca
IJIaHUMETPUH

[ToBTOpEHHE,
000011IcHNE U
cHCTEMAaTH3aI]
30 WS 3HAaHWUH.
3agaun
IJIAHUMETPUH
1 METOIBI UX

peleHus

[ToBTOpEHUE,
00001eHne 1
cucTeMaTHu3aI]
31 WS 3HAaHWH.
3agaun
TJIAaHUMETPUH
M METOJBI UX

pelieHust

[ToBTOpEHUE,
00001meHue 1
CHCTEeMAaTH3aIl
WS 3HAaHWUH.
OCHOBHBIC
urypsr,
(baxThI,
TEOPEMBI
Kypca
CTEpPEOMETPUU

32

IIpomexyToun
as arTecTalus.
33

KonTponpHas
pabora

[ToBTOpEHHE,
00o01IeHNEe U
cucTeMaru3alg

34

U 3HAHUU

OBILEE
KOJINYECTBO
YACOB I1O
[TPOTPAMME

34




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYAEHUKA

* Matematuka: anredpa 1 Hayaja MaTEMaTUYECKOIO aHAIU3a, FTEOMETP Hsl.
['eomerpust, 10-11 kinacewl/ Atanacsa JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AknuoHepHoe o6miectBo «M3matenscTBo «IIp ocBemenne»

METOANYECKHUE MATEPHAJIBI UIA YYUTEJIA

['eomerpust 10-11 xmaccel

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Poccuiickast 35ekTp OHHAs KO



