MUWHUCTEPCTBO NPOCBEIEHUA POCCUVICKOM ®EJIEPAIIIN

MunuctepcTBo o0pasoBanusi Kuposckoii 00/1acTu

PACCMOTPEHO

Ha 3acenauuu [[IMO

[IpoTtokon 1
oT «28» aBrycra 2023 1.

Kuposckas o6sacTb

KOI'OAY «I'umHa3us r. Ypaxyma»

COTI'JTACOBAHO YTBEPXXIEHO
3am. gupexropa no YP mupexkrop KOI'OAY
«29» aBrycra 2023 r. "I'mmHuazus r. Ypxyma"

Neo 87-0 ot «30» aBrycra 2023 r.
q) DS, Soimoncean bonaere Lo Yo
e0PUNATOB s i |

ABTOHOMHOE YYPEXAEHVE "TUMHASUAT.
KYMA™, CHUNC=06446348978,

ﬂ M MTp M M E:: =433400354673, E=urzhum_gimns @ma‘
HI/IKOJ-I aeBML.I ﬂ roro AoywenTa

it Reader Bepcus: 10.1.3

PABOYAS ITPOT'PAMMA
(ID 2357456)

yueOHoro npeamerta «I'eomerpusi. ba3oBblii ypoBeHb»

1st ooyyaromuxest 10-11 kinaccoB

Ypxym 2023



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yude6HOTrO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPa3BUTHsI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOMIEKYIbTYpHOTO, JTUYHOCTHOTO W IO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIIUXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpoBaHUs (YHKIUOHATIHLHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCHUUIUIMH. Pa3zBuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUUECKUX
abCcTpakiuii, COOTHOIICHUH pPeaJbHOTO0 WM HACaTbHOTO, XapakTepe OTpaKeHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJIM MaTEMaTHYECKOTO MOJICIMPOBAHMs B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHHS YUAILIUXCSl, a
TaK)K€ KayeCTB MBIIUICHHUSA, HEOOXOMUMBIX MJisA aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcss OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTh H3YYEHMSI Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHHU OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUpOBaThCS B NMPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObiTHsA, (dopMa
OTPaXXEHHUSI OKPYXKAIOIIer0 MHpa, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTU.  OIepUpoOBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM €SI TEILHOCTH, SBIISIECTCS
OJIHUM U3 TPo(dEecCHOHATBLHO BaXHBIX KAauecTB, IMOATOMY akKTyajbHa 3ajaya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaIPaBICHUSIM.

[leas ocBoeHusi mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O0IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JIEHCTBUM, crneuuGUIHBIX
T€OMETPHH, BO3MOXXHOCTH  YCHEIIHOTO MPOAODKEHHS  00pa3oBaHUA IO
CHELMATIHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMMa mno reoMerpur Ha ©0a30BOM YpOBHE IpeJHA3HAUYeHA IS
00yJarouMXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydarouyecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
celM(PUKON reoOMETpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, o1 UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee rIyOO0KO, eciin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmkeHre LelMM OCBOCHHUS MpPOrpaMMbl 00ECTIEYMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX  3anad. [IpuoputreTHpIMM 3aJauaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (dopMupoBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM

KYJBTYpPBI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJaX BpallleHus KaK
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEINSX, MO3BOJISIIONIMX OIMUCHIBATH U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (dopMupoBaHHE YMEHHsI pAclO3HAaBaThb Ha 4YEpTEXKaxX, MOJEISIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIECHHUsS 3a/1ay Ha MOCTPOCHHSI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
¢bopMupoBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
MPAKTUYECKUM COJEP>KaHUEM;



e Pa3BUTHE MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaroIuXCs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX YMEHUM, KPUTUYHOCTH
MBIIILJICHUS;

e (opmupoBanue QPyHKITMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUH:
YMEHHE Paclo3HaBaTh MPOSBICHUS TECOMETPUUECKUX OHSATUNA, OOBEKTOB U
3aKOHOMEPHOCTEH B peaNbHbIX XKU3HEHHBIX CUTYalUAX U MPU U3YYCHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHpOBaTh MX Ha S3BIKE TEOMETPHH U CO3/IaBaTh
FEOMETPUYECKUE MOJIEIU, MPUMEHITh OCBOCHHBIM T'€OMETPUYECKUIA
anmapatr Ui peuieHus ~— MPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTIMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIe €ro U3y4eHHUs 3a/a4, pelIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHUS, U OMNpEeNEIEHHBIM 00pa3oM OpraHu30BaHHAs paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOT'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTUBHBIX IMPOLECCOB, MOTUBUPYET K AAbHEUILIEMY
M3YUYEHHUIO TTPEAMETA.

[Ipennourenue oTaéTcsi HArIsAIHO-KOHCTPYKTUBHOMY METOJly OOy4YeHUs, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4alluxcs B Kypce CTepeoMETpUU TPOBOAUTCS 3a CUET PEUIECHU 3a/1a4 HA CO3JJaHue
MPOCTPAHCTBEHHBIX 00pa30B M 3a7ady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza MPOBOJAUTCS C OMOPOM HaA HAMISAHOCTh, a
ornepupoBaHUEe 00Pa30M — B YCIOBUSAX OTBJICUCHHS! OT HATJISITHOCTH, MBICJICHHOTO
M3MEHEHHUSI €r0 UCXOJAHOTO COIEpPKAHMUS.

OcHoBHBIE copepkarelibHble TUHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTH B IPOCTPAHCTBEY, «Terna BpalieHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMECHUI
pacnpenenseTcs He TOIBKO M0 COAEPKaTeIbHBIM JIMHUSAM, HO U 110 TOJaM 00y4YeHHUs
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yJibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHpeAc€HHBIM 10 TojaM OOy4YeHHs,
CTPYKTYpUPOBAaHO TakUM 0Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUYECKUMHU
MOHSATUSIMU U HAaBBIKAMH OCYIIECTBIISIIOCH MOCJIEIOBATEIBHO U MOCTYIATENBHO, C
COOJTIO/IEHNEM TPHUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOYy4YaroIIMXCs, PACIIUPSsS U
yrayOnsis e€, o0pasysi MpOoUYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3ydenue reoMeTpuun oTBOAUTCA 2 4aca B Henelnmo B 10 kitacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.
B 2023-2024 yyebHOM roay maHHas mporpamma peanusyrores B 10 kimacce.
COJIEP’)KAHUE YUEBHOI'O KYPCA

10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
MapajuiejibHble M CKpelmuBaromuecs npsMbele. [lapamienpsHOCT OpsAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YrOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIENbHBIE INIOCKOCTH; CBOMCTBA MAapaJlIeIbHBIX
miockocteit. [IpocTeiime mpocTpaHCTBEHHbIE (PUTYpHI HA TIOCKOCTHU: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[TepnieHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajUICNbHBICE W TEPIECHAUKYIIPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHaUKyISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: MPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIIEHANKYJISPax.

MHororpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
NpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI;, MPsSAMas U HAKJIOHHAs MPU3MbBI, OOKOBast U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSIMO YT OJIBHBIN
napajyiefienunes; u ero cBoicTBa. I[lupammpa: N-yronpHas nupamuja, rpaHd U
OCHOBaHME MUPAMU/JIbI; OOKOBAs U TIOJIHAS TOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U
ycedéHHas nupamMuaa. OJIEMEHTbl Npu3Mbl W nupamuibl. IIpaBunbHble
MHOTOTPaHHHUKHU: MOHSATHE MPABWJIBHOIO MHOTOTPAHHUKA; MPABUJIbHAS MPU3MA U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMUIA W TPABUIIbHBIN
teTpasdap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.



CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUsS OTHOCHUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTH. DIIEMEHTBI CAMMETPHUH B IMPAMHUJIAX, TAPAILIEIECTIUIIEAX, TPABUIIbHBIX
MHOTOI'DaHHHKAX.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON pu3Msl. [ liomans
OOKOBOIl TOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpEMa O
wionaau yceu€unoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMAMU MOJOOHBIX TEN.

11 KVIACC

Tesia Bpalmenus

[unuaapuueckas MOBEPXHOCT, oOpa3yroiue AJIUHAPUYECKON
MMOBEPXHOCTH, OCh MWJIMHIPUYECKOW TMOBEPXHOCTU. l[lwimHIp: ocHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHHYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHWYECKOH moBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIasi
Y OCb; TIJIOIIA/Ib OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAs TIOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETP; IUIOMIAIb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300paskeHne Te BpalleHHs Ha TUTOCKOCTH. Pa3BEépTka MUIMHIpa U KOHYyCA.

KomMOuHaruu Ten BpaieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIN
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSAMOYTOJIGHOTO Tapajuleyienurnena u ciaeacTBus u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u miIomaab chephl.

[Tomo6ueie Tena B mpoctpaHcTBe. (COOTHOIIEHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mummHIpa (apaJIeIbHO U MEPIICHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY), CEYEHHUs 11apa.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miockocT U B ipocTpancTBe. CIOKEeHNE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCNIO. PazmokeHrne BEKTOpa Mo TPEM HEKOMITTIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUH ¢ BekTopaMu. lIpsimoyroisibHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATax. YTon Mexay BekTopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

INJIAHUPYEMBIE PE3YJIBTATbDI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeameTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YyYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
DKOHOMUKHM.

JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYyIIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUI; BOCIPUUMUYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ IMHUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U
OTIIbIXa, peryJisipHas pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTENBHOU JESITEIBHOCTBIO.

Tpynosoe BocnuTanue:



TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM ILIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHONW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HAa MPOTSKEHUU BCEM >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HANIPABICHHOCTH.

JIKOJIOTHYECKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAJTBHO-D)KOHOMHYECKUX TIPOIIECCOB Ha COCTOSHUE MPUPOTHON U COIMATIBHOU
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00J1aCTH OKPY’KAFOIIEH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OTICHKH MX BO3MOYKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

LleHHOCTH HAYYHOTO MIO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW ESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH JJISl PA3BUTHs I[MBUIM3AIMW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeSYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00ECneuU8arOm
Gdopmuposanue 6a308blX KOCHUMUBHBIX NPOYECCcO8 0Oyuarowuxcs (oceoeHue
Memoo08  NO3HAHUSA ~ OKpYJycaowe20  Mupa,  NpUMeHeHue  JIOSUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUECKUX
OOBEKTOB, TOHATHM, OTHOLIEHUM MEXKAY TMOHATUSAMH; (HOPMYJIUPOBATH
OTIpeIeICHUs] ~ TOHSATWH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA AJIi OOOOIICHHS W CpaBHEHUS, KpUTEPUU
MIPOBOJAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOpMYyIUpOBaTb U  NpPeoOpa3oBbIBaTh  CYKJICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npeiaraTe KpUTEPUU AJIs BBIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
JIeNIaTh BBIBOJABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUN (TPSMBbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh CIOCO0 pernieHus y4yeOHOW 3aiauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpPoOIemMy,
yCTaHaBJIMBaTh MCKOMOE€ W  JaHHoe, (OpMUPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TIO YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIOIECHUS, UCCIEIOBaHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BBIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nunopmanueii:

BBISIBIIATD Je(OUIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOUMBIX JIJIsi OTBETA Ha
BOIIPOC U IS PELLICHUS 3a/1a4u;

BbIOMpaTh  WH(OpMAlMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB B (POPM IIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh MH(OpMAIUIO, IPEACTABIATh €€ B pa3iMuHbIX (popmax,
WTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uH(bOopMaLIH o CaMOCTOSITETILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.



2)

Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, o0Oecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO01menue:

BOCIPUHUMATH U (DOPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NIOJYyUYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHM 3aJaBaTh BOIPOCHI 10 CYILECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3jMiyle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
MCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATh (POPMAT BBICTYIICHHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMaHIHOM U MHAUBUIYATbHON
paboThl TpU pellIeHUH Y4eOHBIX 3a]ay; MPUHUMATH I€Jb COBMECTHOMU
NEATEeIbHOCTH, IUIAHUPOBATh  OPTraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCA, OOCYXKIATh IMpOIECC U
pe3yabTar paboThl; 00001IaTh MHEHUSI HECKOJIBKHUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecyiamusnsle oeticmausi, obecneuusarom opmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTABJISTH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 pereHUs
C YYETOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH MO3HABATEIbHOU pC(I)JICKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHfI N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOITPOBEPKH, CAMOKOHTPOJIA ITPOICCCAa U PC3YyJIbTaTa
PCHICHUA MaTE€MaTH4YE€CKOM 3aaa4H,



e TMPEABUICTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPU PEIICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATUSMU: TOUKA, IPSIMAs, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NIPU PEIICHUU
TeOMETPHUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduinmpoBaTe B3aUMHOE pacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: BYTPAaHHBIA yTroJl, TPAaHU JABYIPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JBYTPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPaHHOI'O yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHHUK, 3JIEMEHTbl MHOT'OTPAHHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIf
KJacCU(pUKaUUU (BBIMYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHHUKH; TIPSMbIC ¥ HAKJIOHHBIE TIPU3MBI, TAPAJIICIICTIATICIBI).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHS CEUSHUH, HCTIONIB3YST METO/T CIICIOB.

CtpouTh ceyeHMs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXY, COOKY, CHHUBY.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSST M3BECTHBIE aHAJUTHUYECKHE METOJbl TMPHU PELICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]la4 HAa BBIYMCICHUE PACCTOSIHUI MEXIY IBYMs
TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUJIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pa3iaM Uiu
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHYECKHE METOJbl TMPHU PELICHUH



CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIECHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIYy MPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
UpaMU/Ia) C IpUMEHEHUEM (POPMYIT; BEIUKCISTH COOTHOLICHHS MEX Y TUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO HAa YepTekax U
PUCYHKaX.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
MPEANOJIaraloX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B IBHOU (popme.

[IpumeHsATh HpoCTEWIINE MPOrpaMMHBIE  CpPEACTBA M JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoAUTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TPHUMEHATb W3YyYEHHBIE IOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3bIKE TEOMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TeOpeM, annapara aareOpbl; pemarhb
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEIUYHH.

11 KJIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, 0OO0pasyrolue
WIMHIPUYECKON TOBEPXHOCTH; IMJIMH/IP; KOHMYECKast TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOW TOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYUYEHUS TEJl BpalLlCHUsI.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHME CErMEHTA, BBICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IIAPOBOIrO CIOS, BHICOTA IIAPOBOIO CJIOS;
IApOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIUCAHHBIN B CPEPY 1 OMUCAHHBIMI
oKkoJ10 cdepsl; chepa, BliMCaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIlCHHUS.



BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMIAASMHU MOBEPXHOCTEH U 00bEMaMHU
MOJIOOHBIX TEJI.

N300paxkath u3ydaemble (QUTypbl OT PYKHM M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJ1aIOT.

[IpuMeHSTh NpaBUiIO Napauieenueaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKaJSIPHOE TPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpuMeHsTh reoMeTpruueckue (PakThl IJ1s1 pelIeHUs CTEpEOMETPUIECKUX 3a/1ay,
MPEINOIAararoMX HECKOIBKO IIaroB PEIICHUs, €CJIA YCIOBHS TPUMEHEHHUS 3a/1aHbI
B SIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOTI'O METOAA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
HaxO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
W3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEalbHBIC
CUTyallud W IPUMEHATh W3YYCHHBIE MOHATUS B MPOLECCE IMOUCKA PELICHUS
MaTeMaTU4YecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaATbHbIE
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmnapara aareOpsl; pemnaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JJeKkTpoHHbIE (HU(POBHIE)
Konrposbnble IIpakTHyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
https://festival.1september.ru
1 Beenenue B ctepeoMeTpuio 10
https://interneturok.ru/article/uroki-
[IpsiMBIe ¥ TIIOCKOCTH B matematiki
2 npoctpanctse. [lapamiensHOCT 12 1
IPAMBIX M IIOCKOCTEH http://resh.edu.ru/
https://interneturok.ru/article/uroki-
3 [lepneHAUKYISAPHOCTD MPSIMBIX U 12 .
ILUIOCKOCTEN matematiki
. VB MEALY TIPAMEIMH 1 o , https://festival.1september.ru
TUTOCKOCTSIMU
5 MHororpaHHUK{ 11 1 http://email.infourok.ru/click.html
6 O6BEMBI MHOTOTPAHHUKOB 9 1 http://email.infourok.ru/click.html
, TToBTOpEHIE: CeYeHIs, PACCTOSHUA . . https:// festival.1september.ru
Y YTJIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[MPOTPAMME



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

11 KJIACC

HaumenoBaHue pa3jiesioB u

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne ni/m Konrpouabnbsie IIpakrnyeckue
TeM NMporpaMmmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoTshI padoThI
festival.1september.ru
1 Tena Bparenus 12
https://interneturok.ru/article/uroki-
matematiki
2 OO0BEMBI TENI 5 1
http://resh.edu.ru/
https://interneturok.ru/article/uroki-
3 Bekrops!l 1 KOOpAMHATEI B 10 1 .
MPOCTpaHCTBE matematiki
. ToBToperHe, 06oGimeHHue, , . festival.1september.ru
cUCTeMaTHU3aus 3HaAaHUHN
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoxa Konrpoabnbsie IIpakruuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTeJibHbIE PeCypcChl

padoThI padoTshI

OCHOBHBIE TTOHSITUSA
CTEPEOMETPHUU: TOUKA,
npsiMasi, TIJI0CKOCTb,
npoctpancTBo. [IpaBuia .
H30GPAKEHHS Ha festival.1september.ru
PUCYHKAX: U300paxeHHs
IUIOCKOCTEH,
MapauIeTbHBIX TPSIMBIX
(0Tpe3KoB), cepeaArHbBI
oTpe3Ka
ITonsTus:
MepeCceKaroINecs
2 IUIOCKOCTH, 1
MepeCEeKAIINECs TpsiMast
H IJIOCKOCTh

[TousTus:
nepeceKaroIuecs

3 IJIOCKOCTH, 1
TepeceKaroImecs mpsmas
Y TUTOCKOCTD
3HAKOMCTBO C

4 MHOTOTpaHHUKaMH, 1
n300pakeHNe




MHOTOTPaHHUKOB Ha
pUCYHKAX, Ha
MIPOEKIIMOHHBIX
yepTexax

HauanpHbIe CBEICHUS O
KyOe u nupamupe, ux
Pa3BEPTKU U MOJIEIH.
Ceuenus
MHOTOI'PAaHHUKOB

HauanpHbIe CBECHUS O
KyOe U nmupamujie, ux
Ppa3BEPTKHU U MOJIEIH.
Ceuenus
MHOTOI'PAaHHUKOB

http://resh.edu.ru/

TToustuie 00
AKCUOMATUYECKOM
MMOCTPOCHUHU

CTCPCOMCTPHUU: AaKCUOMBI

CTepEOMETPUU U
CIIEICTBUS U3 HUX
TToustie 00

aKCHOMAaTHYECKOM
IIOCTPOECHHUH

CTCPCOMCTPHUU: AKCUOMBI

CTEPEOMETPUH U
CJICACTBUA N3 HUX
ITonsaTue 00

aKCHOMAaTHYECKOM
IIOCTPOCHHUH



http://resh.edu.ru/

CTEPEOMETPHUU: AKCHOMBI
CTepEOMETPUU U
CIIEJICTBUS U3 HUX

10

ITousarue 00
AKCHOMATUYECKOM
MOCTPOCHHUH
CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U
CJIEJICTBMS U3 HUX

11

12

13

Bzanmnoe
pacnonomeHHe Hp?[MI:IX B
MPOCTPAHCTBE:
MepeceKaronmecs,
napasuieibHbIe U
CKPEIIUBAIOIINECS
MpsIMBIE

ITapamiensHOCTB
MPSAIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE:
NapajuieJIbHbIC NIPSIMBIE B
IIPOCTPAHCTBE;
[apaJlIeIbHOCTb TPEX
MPSIMBIX

[TapamiensHOCTB
MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamrensHOCTH IPAMOIL
U IIJIOCKOCTH

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

14

Yriel ¢
COHAINPABJICHHBIMH
CTOpOHAMU

15

16

17

18

VYros Mexay IpsMBIMU B
IIPOCTPAHCTBE

VYron Mexay npsSMbIMU B
MIPOCTPAHCTBE

[TapannensHOCTH
TJIOCKOCTEH:
napajuJieiabHble
IIJIOCKOCTH

CaoiicTBa napamienbHbIX
IJIOCKOCTEH

http://resh.edu.ru/

https://interneturok.ru/article/uroki-

matematiki

19

IIpocreiimme
IIPOCTPAHCTBEHHBIE
(Gurypsl Ha MJIOCKOCTHU:
TeTpa’ap, Kyo,
napajuiesIenunes

20

21

[Toctpoenue ceueHuit

[TocTtpoenue ceuenui

festival.1september.ru

22

KonTponbnas pabota no
teMme "[Ipsmele n
IJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamiensHOCTB
MPSIMBIX U IJIOCKOCTEN"



http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

23

[lepneHqUKyISIPHOCTD
IIPSIMOY U TUIOCKOCTH:
NIEPIECHIUKYIIIPHBIE
IIPsIMBIE B IPOCTPAHCTBE

24

IIpsiMble napasuiesbHbIe
U NEPIEHIUKYIIPHBIE K
IJIOCKOCTH

25

26

27

[IpsimMble napasiesbHbIe
U NIEPIEHAUKYJISPHBIE K
IJIOCKOCTH

IIpuznak
HIEPIEHIUKYJIIPHOCTU
IIPSIMOM U TNIOCKOCTH

IIpuznak

NEPpNCHAUKYIIAPHOCTU
HpHMOﬁ " IMIOCKOCTH

28

Teopema o npsamon
MIEPIEHIUKYIIAPHOU
IJIOCKOCTH

29

Teopema o npsamon
MEPIEHUKYISIPHON
IJIOCKOCTH

30

31

Teopema o npsamon
MEePIEHUKYISIPHON
IJIOCKOCTH
Ilepnenukynsp u
HAKJIOHHBIE: PACCTOSIHHUE
OT TOYKH J0 INIOCKOCTH,




paccTostHue OT NPSMOU
710 IJIOCKOCTH

32

[lepnenpukymsp u
HAKJIOHHBIE: PACCTOSHUE
OT TOYKH J0 INIOCKOCTH,
paccTostHue OT NPSMOU
710 IJIOCKOCTH

33

[lepnenaukymnsap u
HAKJIOHHBIE: PACCTOSHHE
OT TOYKH J0 INIOCKOCTH,
paccTostHue OT NPSMOU
710 IJIOCKOCTH

http://resh.edu.ru/

34

[lepnenaukymnsap u
HAKJIOHHBIE: PACCTOSHHE
OT TOYKH J0 INIOCKOCTH,
paccTostHue OT NMPSMOU
710 IIJIOCKOCTH

35

36

37

38

VYTIIIBl B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMOU U
IIJIOCKOCTBIO
JIByrpaHHBIN yroll,
JIMHENHBIN yron
JBYTPAHHOI'O yria
JIByrpaHHBIN yroil,
JIMHEUHBIN yroi
JBYTPAHHOI'O yria

[lepnenuKyIsIpHOCTH
IIJIOCKOCTEM: IIPU3HAK

festival.1september.ru

festival.1september.ru



http://resh.edu.ru/

MEePHEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEH

39

[lepneHqUKyISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEHIUKYJIIPHOCTU
JIBYX TJIOCKOCTEU

40

41

42

[leprieHAUKYIAPHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEHIUKYIAPHOCTH
JIBYX TIJIOCKOCTEH

Teopema o Tpéx
MEepHEHIUKYISIPax
Teopema o Tpéx
MEepHEHIUKYISIPax

43

44

Teopema o Tpéx
MepIEeHIUKYIIApax
KonrtponbHas pabora no
TeMam
"[lepnieHIUKYISIPHOCTD
MpPSIMBIX U MJIOCKOCTEN" 1
"VTrbl MEXAY TPSIMBIMU
U TUTOCKOCTSIMH"

45

ITonsTne

MHOTOTpaHHUKA,

OCHOBHBI€ 3JIEMEHTHI
MHOI'OTPaHHUKA, 1
BBIYKJIbIE U

HEBBIMYKJIbIE

MHOTOTpPaHHUKU;

http://email.infourok.ru/click.html




pa3BépTKa
MHOTOTpaHHHUKA

46

IIpusma: n-yronbHas
IIpU3Ma; TpaHu U
OCHOBAHMS IIPU3MBI;
IpsiMasi 1 HaKJIOHHAs
IIpU3MBbI; OOKOBas U
II0JIHAsl IOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunen,
IIPSIMOYTOJIBHBIN
HapajuleJIeIUIe] U ero
CBOICTBa

http://email.infourok.ru/click.html

48

49

[Inpamua: N-yroapHas
nMpamuia, FpaHy u
OCHOBaHUE MUPaAMUJIbL;
O0KOBas U MOJTHAs
MTOBEPXHOCTh TUPAMHU/IBL;
IIpaBWIbHASA U yCEUEHHAs
nupamuaa

[IpaBunpHbIE
MHOT'OTpaHHUKHU:
MIOHATHE NTPaBUIIBHOTO
MHOT'OTpaHHUKA;
MpaBUjIbHAs MPU3MaA U
MpaBWJIbHAS MUPAMHJIA;
MpaBWJIbHAS TPEYTOJIbHAS
MMpaMuia ¥ IpaBUIIbHBINA
TeTpaap; Kyo




50

51

IIpencrasnenue o
IIPaBUJIBHBIX
MHOIOTpaHHHUKAX:
OKTa’p, JOAEKAd AP U
HKOCa’Ip.

Cummerpus B
IIPOCTPAHCTBE:
CUMMeTpus
OTHOCHUTEJIBHO TOYKH,
HPSIMOHi, MIIOCKOCTH.
DneMeHThl CUMMETPUH B
MUpaMUIax,
napaJulelenuneaax,
MIPAaBUIIHLHBIX
MHOTI'OI'paHHHMKaxX

http://email.infourok.ru/click.html

52

53

Brruncienue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUArOHaJ!, YIJIbl

[Tnomans GokoBOM
MTOBEPXHOCTHU U MOJTHON
ITOBEPXHOCTH NPSMOM
MIPU3MBI, TUIOIIA]b
OCHOBaHMH, TEOpEMA O
OOKOBOI TOBEPXHOCTH
IIPSIMOY TIPU3MBI

http://resh.edu.ru/

54

ITomane OOKOBOI
MTOBEPXHOCTH U
IOBEPXHOCTH
MIPaBUJIBHON TUPAMMUIBI,



http://resh.edu.ru/

TeopeMa o IUIouiau
OOKOBOI OBEPXHOCTH
yCeu&HHOM nmupamMuabl

KonrponsHas pabora no

55 n " 1

TeMe "MHOrorpaHHuKU
56 [Tonsitue 06 06bEMe 1
57 OOBEM MHPaMUIBI 1 http://email.infourok.ru/click.html
58 OO0BEM MHPaMUIBI 1 http://email.infourok.ru/click.html
59 OO0BEM nupamMuIbI 1 http://email.infourok.ru/click.html
60 OO0BEM nupamMuIbI 1 http://email.infourok.ru/click.html
61 O0BEM TPU3MBI 1 http://email.infourok.ru/click.html
62 O0BEM TPU3MBI 1 http://email.infourok.ru/click.html
63 O06BEM TPU3MBI 1

KonTponbHas padota no
64 teme "O0BEMBI 1

MHOTOTPaHHHUKOB"

[ToBTOpenue, o6o0IIEHNE
65 CHCTEMaTH3aINsI 3HAHUH. 1

[Toctpoenue ceueHuii B

MHOT'OI'paHHUKE

[ToBTOpenue, o6o0IIEHNE

cHCTEMaTH3aINsI 3HAaHUH.

Breruucnenune
66 PaCCTOSIHUI: MEXITY 1

ABYMSA TOUKAMH, OT
TOYKHU O HpﬂMOfI, oT
TOYKHU OO0 INIIOCKOCTH,




MEXKTY
CKPENIUBAOITAMUCS
MPSIMBIMU

[oi0Bast MPOMEKYTOUHAS
67 aTTecTalys: KOHTPOJIbHAS
pabora

[ToBTOpenue, 0600IICHNE
CUCTEMaTHU3aIMs 3HAHUH.
Brruncnenue yrios:
MEXIy

68 CKPEITUBAIOIIMMHCS
MPSIMBIMU, MEXKTY
IIPSIMOM U TNIOCKOCTBIO,
JBYTPAHHBIX YTJIOB,
YTJIOB MEXKITY
IJIOCKOCTSIMU

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME




11 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Cdepa u map: ueHtp,
pamuyc, iuamerp;
IUIOINAb MOBEPXHOCTH

cdepbl

Bzaumuoe
pacmionoxxenue chepsl
U IJIOCKOCTH;
KacaTeabHast
IUIOCKOCTH K cdepe;
IJI0MIA b Chepsl

festival.1september.ru

Nzobpaxenue chepsl,
rapa Ha IJIOCKOCTH.
Ceuenus mapa

Hunuuapuueckas
MMOBEPXHOCTb,
obOpazyromue
UWIAHAPUYECKOMN
MMOBEPXHOCTH, OCh
UWIAHAPUYECKON
MMOBEPXHOCTHU

festival.1september.ru

[{unuHAp: OCHOBaHUA U
O0KOBast MOBEPXHOCTb,
o0pa3syrommas 1 oChb;




IoIaabs OOKOBOU U
IIOJTHOM TTOBEPXHOCTH

10

Nzobpaxenue
HUWJIMHAPA HA
mockocTy. Pazséprka
uunuHapa. CedyeHust
HUIMH]Ipa
(TUTOCKOCTHIO,
napajuiebHON UTn
NEePIeHIUKYIIPHON
OCH LUJIMH]IPA)
Konnueckas
MOBEPXHOCTb,
oOpazymorue
KOHHYECKOU
MMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MMOBEPXHOCTH

Konyc: ocHoBanue u
BEpIlIMHA, 00pa3yroIas
¥ OCh; TIJIOMIA/Ib
OOKOBOM U MOJTHOM
MIOBEPXHOCTH

Y ceu€HHBIN KOHYC:
00pa3yroIine 1 BhICOTa;
OCHOBaHUs U OOKOBast
MIOBEPXHOCTh

N3ob6pakenune konyca
Ha TUIOCKOCTH.

festival.1september.ru

festival.1september.ru




11

12

13

14

15

Pa3eépTka Konyca.
CedeHust KOHyca
(TUTOCKOCTHIO,
napasuieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIALIEH uepe3
BEpILUHY)
KomOunanus ten
BpallleHus U
MHOTOTPaHHUKOB

MHOrorpaHHuK,
OMNMCAHHBIN OKOJIO
cthepsr; chepa,
BIIMCAHHAS B
MHOTOT'PAaHHUK WJIH B
TEJIO BpalICHUS

IMoustue 06 00BLEME.
OCHOBHBIE CBOWCTBA
00BEMOB Ten

O0béM UIHHIIpA,
KOHYycCa

O06BEéM mapa u
wiomanb chepsl

festival.1september.ru

https://interneturok.ru/article/uroki-
matematiki

https://interneturok.ru/article/uroki-
matematiki

16

ITogo6HbIe Tena B
MIPOCTPAHCTBE.
COOTHOILIEHUS MEXKTY
IIOMIAISIMU



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

MTOBEPXHOCTEM,
00BEMaMHU ITOTO0HBIX
TN

17

KontponsHas pabora
o TemaM "Tena
BpanieHus" u "O0beMbl

TCII

18

19

20

21

22

23

Bekrop Ha minockocTu
U B IIPOCTPAHCTBE

Cnoxxenue u
BBIYMTAaHUE BEKTOPOB

YMHOXEHUE BCKTOpa
Ha 9YuCJIO

Pasnoxenue BekTopa
10 TPEM
HEKOMIUTAHapHBIM
BekTopaM. [IpaBuio
napajuleenue1a

Pemienune 3anay,
CBSI3aHHBIX C
MIPUMEHEHUEM MPABUIT
JIEHCTBHUM C BEKTOPAMH

[IpssmoyromnbpHas
cucTeMa KOOpJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

IIpocreiimme 3a1auu B
KOOpAMHATax

24

Yron mexny
BekTopamu. CkaysspHOe
IPOM3BEACHUE
BEKTOPOB

25

26

27

28

29

Brruucnenue yrion
MEXy MPSMBIMU U
MJIOCKOCTSIMU

Koopaunarno-
BEKTOPHBIN METO]I IIPH
pEIICHUHN
FEOMETPUUYECKHX 3a/1a4

KonTponbnas pabota
o TeMe "BekTopsl 1
KOOpJMHATHI B
npocTpaHcTae”

IToBTOpEHUE,
o0o011eHue u
CHCTeMaTH3allns
3HaHuid. OCHOBHBIE
burypsl, QpaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPUH

IToBTOpEHwMeE,
00001IeHHE U
CHCTEMATH3AIHS
3HaHni. OCHOBHBIE

burypsl, QpaxThl,

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

TEOpPEMBI Kypca
IUTAHUMETPHUU

30

IToBTOpeHue,
00001IeHNE U
CHCTEMAaTHU3allH
3HAHUH. 3agaun
MJIAHUMETPUU U
METO/IbI UX PEIICHUs

31

[ToBTOpEHwue,
00001IeHE U
CHCTEMAaTH3allHs
3HAaHUU. 3agaun
IJIAHUMETPHUU U
METO/IbI UX PEIICHUS

https://interneturok.ru/article/uroki-

matematiki

32

33

34

[ToBTOpEHwue,
00o0011IeHE U
cucTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, QaxThl,
TEOpEeMBI Kypca
CTepEOMETPUH

I'omosas
MIPOMEKYTOUHAs
aTTecTalus:
KOHTpOJIbHAs paboTa

IToBTOpEHME,
00001IeHNE U
CHCTEMAaTHU3allHs
3HAHUMN



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 34



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA.
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u
npyrue, AkumonepHoe obiectBo «M3natenbctBo «IIpocBenieHne»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA.

1. Teomerpus, 10-11: yue6. Jnsa obmeoOpazoBat. YupexkneHuii : 6a30BbIN U
npodui. Yposuu / JI,C, Atanacan, B.®. byry3os. C.b. Kagomues u np. — 17-¢
u3n. — M.: [IpocBemenue, 2016.

2. Jlunaktuueckue Matepuansl mo reomerpun ans 10 kmacca / b.I'. 3uB. — 11-
e u3a. M.: [IpocBemenue, 2016.

3.Innaxktrnueckue maTepuaisl mo reomeTpun 11 11 kmacca / b.I'. 3uB. — 11-
e u3a. M.: I[IpocBemenue, 2016.

4.CaMOCTOSITeNIbHBIE M KOHTPOJBbHBIE paboThl mo reomerpuu mis 10-11
kinaccoB Uszn. 4-e, ucnp.. Atop: EpmoBa A.Il., ['omo6oponsko B.B. - M.:
NIJIEKCA , 2016

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET.

1) https://interneturok.ru/article/uroki-matematiki

2) http://resh.edu.ru/

3) http://www.edu.ru/index.php

4) https://math-ege.sdamgia.ru
5) http://alexlarin.net

6) festival.1september.ru



https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
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