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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEJILHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTug oOydaromnuxcs, GopMupoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHHS YUALLIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eoMeTpust siBAsieTCS OAHUM M3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPUH U MIOCTPOCHUHU LIETIOYKU JJIOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA NMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAJIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTU.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpa3amu 0OBEIUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(ECCHOHATBFHO BAXKHBIX KayeCTB, IMOATOMY aKTyajbHa 3ajada
dbopMupoBaHus |y  OOYYalOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHMUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  MPOAOJDKEHUS  0Opa3oBaHUs 10
CHELMATIHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeIHA3HA4YCHA IS
00yJaroumXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHMSI, CBA3aHHbBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0OHI NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npohecCuOHABHOM NesSTENbHOCTH.

JlocTukeHre LelIM OCBOCHHS MPOrpaMMbl 00ECIIEYMBAETCS pEHICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJITYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYXKAIOLIUM MHPOM,;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QITOPUTMAMH  PEIIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCy X JeHHs B XOJAE PELICHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
MPAKTHUECKUM COJIEPKaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIEI0BATENIbCKIUX YMEHUN, KPUTUYHOCTH
MBILUIEHHUS],;



o (opmupoBanue GYHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUUECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )KU3HEHHBIX CUTyalUsAX M MPU U3yYECHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3a]ady,
WHTEPIIPETUPOBATH U OLICHUBATH IMOJYUYCHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaYaJIe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX HA YPOBHE HUHTYUTHUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT ~Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUIIEMY
W3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpaza NOPOBOAMTCS C OMOPOM HA HAISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, « Teia BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpeensercs He TOJIbKO 10 COJEPKATENbHbBIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHus.

Conepxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM OOydeHwUs,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reomeTpumn oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTEepeoMEeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTEM B IMPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHBIE INIOCKOCTH; CBOMCTBA MAapaJIEIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapauICbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH MPAMONM M IUIOCKOCTH, TEOopemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON THIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA MIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUIA; NpPaBWIbHAsA TPEYrOJbHAS NUPAMHUAA W MPABUIIBHBIN
teTpadap; kyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJEMEHTH CAMMETPHUH B MUpaMUIaX, HapajlieJenuneaax, NpaBuiIbHbIX
MHOTOIPaHHUKAX.



Beruucnenne dJ€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[Hunuaapuueckast MOBEPXHOCTb, oOpasyrorue UUJTMHIPUIECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TMOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTU. KoHyC: OcHOBaHMe U BepIlIMHA, 00pa3yroIias
Y OCb; TIJIOIIA/Ib OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IMIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UJTU TEJIO BPAICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3 Heé. O0BEM UUIMHIpA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BEIUYMTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteitmme 3amaum B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay NMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUU,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTI)KCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUHN, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHMYeCKOMYy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbhl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPHUPOJTHON M COIMAIbHOMN
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUIM JUISI OKPYKarOIICH Cpeibl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTHUSI M 3HAYUMOCTH IS PAa3BUTHS IUBUIM3AIMHU; OBJAJICHHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMBbI Y4EOHOTO MpeaMera
«Marematuka XapaKTepU3yOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCBUIMU.

1)  Vuueepcanrvnvie  noznasamenvuwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX HPOYECCO8 00YUarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYJCalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTh W MPeoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U TIPOTUBOPEUHIA;



e Jl€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOIBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOIPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIeEmMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHNS U BBHIBOJBI IO PE3YJIbTaTaM
POBENEHHOTO HAOJIOJEHUSA, UCCIEAOBaHUs, OLIEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIABITH AePUIUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO XOJy PEIICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YECHHbBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3U4yHe M CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM opme GpopMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacnpenenarb BUAbl padOT, IOrOBAPUBATHCS, OOCYXIaTh MPOLECC U
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOM JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMI MPOAYKT MO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJIAITh IJIaH, AJITOPUTM PEIIECHUS 33]]auM, BHIOMPATh CIIOCO0 peleHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICHMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEIW M YCIOBUAM, OOBSCHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh NOHATUIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAILIETBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccudunmpoBaTe B3aUMHOE pAaCIOIIOKEHHE NPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIia.

OnepupoBaTb NOHATHUSAMU: MHOTOIPDAHHHK, BBIIYKJIBIA M  HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukaumy  (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, MPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/I CJIEJIOB.

Crpouth ce€YeHUsT MHOTOIPAaHHHKOB METOJOM  CJII€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHATUTUYECKHE METOJbl MPHU PpPELICHUHU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/a) C IpUMEHEHHEM (POPMYIT; BBIUUCTSATH COOTHOLIEHUS MEXK Y TUIOLIaAIMU
IOBEPXHOCTEH, 00bEMaMHU [TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEAOJIarafoIIiX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS MPUMEHCHHS 3a1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOTpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKHUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKU3HH, PaCIiO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPHH B HCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3BIKE TCOMETPUU, HWCCICIOBaTh IOCTPOCHHBIE MOJEIH C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIUHAPUYECKON MMOBEPXHOCTH; IIVIIMHIP; KOHWYECKAs TOBEPXHOCTH, 00pa3yIone
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAICHUS.

KnaccudunmpoBaTs B3auMHOE paciosiokeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucisite  00BEMBI M TJIOMIATU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOMICHHS] MEXIY IUIOMAASIMU MMOBEPXHOCTEH W 00BbEMaMH
OA0OHBIX TEII.

N300paxaTh u3ydaemMbie (PUTYpbl OT PYKH U C TPUMEHEHHEM TPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3BnekaTh, WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUS BEKTOpPA HA YUCJIO0, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 00JIa/1at0T.

[IpuMeEHATH MTPaBUIIO MapajlieIeuIeaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpuMeHsTh reoMeTpruueckue (PakThl 17151 pElICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEINOIAararoMX HECKOJIBKO IIArOB PEIICHUS, €CIIA YCIOBUS TPUMEHEHHUS 3a]1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpUdecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMUMH M0 00pa3iiamM WiIu alropuTMam, IpUMeHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
JKW3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMy4YEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W TIPUMEHATh M3YYCHHBIE TOHATUS B MPOLIECCE IIOUCKA PEIICHUS
MaTeMaTH4ecKu CHOPMYJIMPOBAHHON TPOOJEMBbl, MOJIEIUPOBATh PpEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI U TE€OpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10 https://m.edsoo.ru/7f4131ce
IT .
2 PAMBIC H TITOCKOCTH B TPOCTPAHCTBE . 12 1 https://m.edsoo.ru/7f4131ce
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
IT
3 CPICTATEYIAPHOCTE HPAMBIX 1 12 htps://m.edsoo.ru/7f4131ce
IJI0CKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 https://m.edsoo.ru/7f4131ce
5) MHororpanHuku 11 1 https://m.edsoo.ru/7f4131ce
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/7f4131ce
7 [ToBTOpEHME: ceueHusl, paCCTOSIHUS U YIJIbI 4 1 https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Tena BpaeHus 12 http://resh.edu.ru/
OOBEMBI TET 5 http://resh.edu.ru/
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 http://resh.edu.ru/
I1
4 OBTOperHe, 0606III€HIfe, 7 1 http://resh.edu.ru/
CUCTeMaTH3alusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bceer
0 e padoThl

KoHTpoJibHBI

IIpakTH4eckn
e padoTsl

Jlara
U3yYeHH
|

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OCHOBHBIEC TOHSATHS
CTCPEOMETPHUU: TOUKA,
npsiMasi, IOCKOCTh,
MIPOCTPAHCTRO.
IIpaBuna
n300pakeHUs Ha
PUCYHKAX:
MU300paXKeHUS
IUIOCKOCTEH,
MapajuIeIbHBIX
MPSIMBIX (OTPE3KOB),
CepeHBI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756/main/2035
46/

ITonsaTus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs
npsiMasi ¥ MIOCKOCTh

https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-
9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

ITonsarus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs
npsiMasi ¥ IIOCKOCTh



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUE
MHOTOTPaHHUKOB Ha
pUCYHKaX, Ha
MPOSKIIMOHHBIX
gepTexax

HavanbHble cBenenus
0 KyOe U nupamusie,
HUX pa3BEPTKU U
mozenu. CedeHust
MHOTOI'PAHHUKOB

HavanbHbie cBenenus
0 KyOe U nupamue,
HUX pa3BEPTKU U
monenu. Ceuenns
MHOTOTPAaHHUKOB

[ToustHe 00
AKCHOMATHYECKOM
MOCTPOCHHUH
CTEPCOMETPHH:
AKCHUOMBI
CTEPEOMETPUH U
CJICACTBUA N3 HUX

https://resh.edu.ru/subject/lesson/5444/main/2214

90/

[Toustue 00
AKCHOMAaTUYECKOM
MOCTPOCHHUH
CTEPCOMETPHH:
AKCHUOMBI



https://resh.edu.ru/subject/lesson/5444/main/221490/
https://resh.edu.ru/subject/lesson/5444/main/221490/

CTEPEOMETPUH U
CIIC/ICTBHS U3 HUX

ITousartue 00
AKCHOMATUYECKOM
MOCTPOCHHUH
CTEPCOMETPHH:
AKCHOMBI
CTEPEOMETPUH U
CJIEJICTBMS U3 HUX

10

11

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTEPEOMETPHHU:
AKCHOMBI
CTEPEOMETPHHU U
CJICOCTBUA N3 HUX

Bzaumuoe
pacIoioKeHNe
MPSIMBIX B
MIPOCTPAHCTBE:
MEePECEKAIOIINECS,
rnapajuieyIbHeIE U
CKPEIIHMBAOIINECS
MpsIMbIE

https://resh.edu.ru/subject/lesson/4724/start/20411
/

12

[TapamiensHOCTB
MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
napajuieibHbIe



https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/

MpsIMbIE B
MIPOCTPAHCTBE;

NapajyuiebHOCTh TPEX

IIPAMBIX

13

14

[TapamnenpHOCTH
MPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE:
[TapannensHOCTH
MPsIMOM U MJIOCKOCTH

Yriel ¢

COHaITpaBJICHHBIMHA
CTOpOHaMH

15

Yron mexny
MPSIMBIMU B
MPOCTPAHCTBE

16

17

18

19

Yron mexny
MPSIMBIMU B
MPOCTPAHCTBE

ITapamiensHOCTB
IIJIOCKOCTEM:
napajuieibHbIE
IIJIOCKOCTH
CaoiicTBa
HapajuIeIbHbIX
IIJIOCKOCTEN
[Ipocreitmme
IIPOCTPAHCTBEHHBIE
¢burypsl Ha




TUIOCKOCTH: TETPAdIP,
KyO, mapasiesIeuIe1

20
21

[Toctpoenue ceuenunit

[Toctpoenue ceueHuit

22

KonTponbHas padora
o teMe "[Ipsimbie u
IJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannensHOCTH
MPSAMBIX U
mIockocTein”

23

[lepnenuKyIsIpHOCTD
IIPSIMOM U TUIOCKOCTH:
NIEPIECHIUKYIISIPHBIE
IpsIMBbIE B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6129/main/

24

[IpsimMbie
rapajuieJIbHbIE U
MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

25

[IpsimMbie
IapajuIeIIbHbIEC U
MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

26

[Ipu3nak
MEPIEHUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/main/2057

0/



https://resh.edu.ru/subject/lesson/6129/main/
https://resh.edu.ru/subject/lesson/4757/main/20570/
https://resh.edu.ru/subject/lesson/4757/main/20570/

27

IIpusnak
HEPIECHIUKYJIIPHOCTU
IIPSIMON U TUIOCKOCTH

28

Teopema o npsamon
NEPIEHIUKYISIPHON
IJIOCKOCTH

https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-

8edb-c55b7c¢7321c8?backUrl=%2F02.3%2F10

29

30

31

32

Teopema o npsimoit
NEPIEHIUKYISIPHON
IJIOCKOCTH

Teopema o npsimoit
NepHEHUKYISIPHON
IIJIOCKOCTH
[lepnenaukynsp u
HAaKJIOHHBIE:
paccTostHUE OT TOUKHU
710 TJIOCKOCTH,
paccTosiHue OT
psIMOM 10
IJI0CKOCTH
Ilepnennukynsp u
HAKJIOHHBIE!
paccTosiHue OT TOYKH
710 TJI0CKOCTH,
paccrosiHue ot
psIMOM 10
MJI0CKOCTH

https://lesson.edu.ru/lesson/93bb0b91-29b9-4¢90-

91a4-23b99e81212a?backUrl=%2F02.3%2F10

https://resh.edu.ru/subject/lesson/6127/main/

33

[lepnenaukynsp u
HAaKJIOHHBIE:
pacCTostHUE OT TOUKHU

https://lesson.edu.ru/lesson/93167e33-a6bf-4032-
8b8c-d839e07af2a5?backUrl=%2F02.3%2F10



https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a?backUrl=%2F02.3%2F10
https://resh.edu.ru/subject/lesson/6127/main/
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10

JIO TNIOCKOCTH,
paccTostHUE OT
NPSAMOM 10
IUIOCKOCTH

34

35

36

[lepnenpukynsp u
HAaKJIOHHBIE:
paccTosiHUE OT TOYKH
10 IJIOCKOCTH,
paccTosiHue OT
NpSMOM 10
IIJIOCKOCTH

Vel B
IIPOCTPAHCTBE: YTOJI
MEXIy NPsMOU U
IJIOCKOCTBIO
JIByrpaHHBIN yroil,
JIMHEUHBIN Yroil
JBYTPAHHOI'O yIJIa

https://resh.edu.ru/subject/lesson/6063/main/

37

JIByrpaHHBIN yroil,
JINHENHBIN yron

JBYTPaHHOT'O yIJia

38

39

[IepnenuKyISIpHOCTH
IIJIOCKOCTEM: IPU3HAK
MePIEeHIUKYIIPHOCTH
JIBYX IJIOCKOCTEMN

[lepnieHIUKYISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEHINKYIAPHOCTH
JBYX IJIOCKOCTEMN



https://resh.edu.ru/subject/lesson/6063/main/

40

[lepneHquKyISIpPHOCTD
IJIOCKOCTEH: TPU3HAK
MEePIEeHANKYISIPHOCTH
JIBYX TIJIOCKOCTEH

41

Teopema o Tpéx
MEPIEHINKYIIPAX

42

43

Teopema o Tpéx
MEePIECHANKYISIpax
Teopema o Tpéx
MEepHEHIUKYISIpax

44

45

KonTponbnas padota

10 TeMam
"[lepneHquKyAsIpHOCT

b MPSMBIX U 1
mockocteil" u "Yrisl
MEXIY MPSIMBIMH U

IJIOCKOCTSIMHA"

ITonsTne

MHOI'OT'PaHHUKA,

OCHOBHBIE JJIEMEHTBI
MHOI'OT'PaHHUKA,

BBIITYKJIBIE U 1
HEBBIITYKJIbIE
MHOT'OTPaHHUKH;

pa3BEépTKa

MHOT'OTPaHHUKA

https://resh.edu.ru/subject/lesson/6018/main/

46

[Ipusma: n-yronsHas
MIpU3Ma; TpaHu U 1
OCHOBaHUS IPU3MBIL;

https://lesson.edu.ru/lesson/alfaa434-6352-4200-

adaa-e8f21b34170e?backUrl=%2F02.3%2F10



https://resh.edu.ru/subject/lesson/6018/main/
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10

npsMasd 1 HaKJIOHHAasA
IIPHU3MBI; OoKoBasg U
IIOJIHAA IMOBEPXHOCTH
IIPpU3MbI

47

[Tapamtenenunen,
IIPSIMOYTOJIBHBIN
napajuiejienunes u
€ro CBOMCTBA

48

49

[Mupamupga: n-
yroJibHas NUPaMuia,
rpaHu U OCHOBAaHUE
nupamMu/ibl; 00KOBast
U IIOJIHAs
IIOBEPXHOCTH
[IAPaMU/BL,
NIpaBUIbHAA U
yCeu€HHas nupaMuaa

IIpaBunbHbBIE
MHOI'OTPAHHUKH:
MIOHATHE
MIPaBUIIBHOTO
MHOI'OTPaHHUKA;
IIpaBUJIbHAS [TPU3MA U
MIpaBUJIbHAS
IpamMMIa;
IIpaBUJIbHAS
TpeyroybHas
nupamMuzia u

https://resh.edu.ru/subject/lesson/5866/main/2215

80/

https://resh.edu.ru/subject/lesson/4023/main/



https://resh.edu.ru/subject/lesson/5866/main/221580/
https://resh.edu.ru/subject/lesson/5866/main/221580/
https://resh.edu.ru/subject/lesson/4023/main/

IIPaBUJIbHBIN
TeTpa’ap; Kyo

50

IIpencrasnenue o
IMpaBUJIbHBIX
MHOTI'OrpaHHUKax:
OKTa’IIp, JOAEKadAp U
HKOCa’Ip.

51

52

53

Cummerpus B
MIPOCTPAHCTBE:
CUMMETPHS
OTHOCHTEJIBHO TOYKH,
MPSIMOH, TUTOCKOCTH.
OEeMEHTHI
CUMMETPHUH B
nupaMuIax,
napajuieJenumneaax,
MPaBUIILHBIX
MHOTOTPaHHUKAX

Brruncnenue
3JIEMEHTOB
MHOTOTPaHHUKOB:
péO6pa, TuaroHanmy,
YTJIBIL

[Tnomans 60koBOM
MMOBEPXHOCTU U
ITOJTHOW ITOBEPXHOCTH
MPSIMOM TIPU3MBI,
IUIOIIAIh OCHOBAHUM,
TeopemMa 0 OOKOBOI




IIOBEPXHOCTH NPSIMOU
IIPU3MBI

ITnowans OOKOBOMI
MMOBEPXHOCTU U

MMOBEPXHOCTHU
IIPaBUJILHON
54 MUPaMU/IbI, TEOpEMa O 1
Iomaau OOKOBOMH
MMOBEPXHOCTHU
YCEUEHHOMU
MU PAMHETBI
KonTponbnas pabota
55 0 TeMe 1
"MHuororpaHHuku"
56 [TonsiTre 06 00BEMeE
57 O06BEM TUpaMuIbI
58 O0BEM nupamMuIsI
59 OBHEM MUpaMH B! 1 https://lesson.edu.ru/lesson/c38a768d-8281-4567 -
8ace-0d2c38f0fcle?backUrl=%2F02.3%2F10
60 O06BEM TUpaMuIbI 1
61 O0BEM IpU3MBI 1
62 O0BEM npu3MBbI 1
63 O0BEM TTpU3MBI 1
[ToBTOpEHHUE,
64 00o0mIeHue 1
CUCTeMAaTH3aIIHS

3HaHuil. [loctpoenune



https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10

CEUEeHUH! B
MHOTOT'PaHHUKE

65

66

67

[ToBTOpEHHUE,
00001IeHHE
CHCTEeMaTH3aIus
3HaHUN. Beruncienne
pPaCCTOSHUMN: MEXITY
JIBYMsI TOYKaMH, OT
TOYKH JI0 MPSIMOM, OT
TOYKH JIO INIOCKOCTH,
MEKITY
CKPEILIHMBAIOIIMMUCS
MPSIMBIMU

Hrorosas
KOHTpPOJIbHAsI paboTa

IToBTOpEHME,
00001IeHne
CHCTeMaTHU3aIus
3HaHUN. Beruncienue
YTJIOB: MEXIY
CKPEIIMBAIOIIMMHUCS
MPSIMBIMU, MEXKTY
MpsIMOM U
IUIOCKOCTBIO,
JBYTPAHHBIX YTJIOB,
YTJIOB MEXIY
IUIOCKOCTSIMU




KonrponsHas pabora

68 o Teme "OO0BEMBI 1
MHOTOI'PaHHUKOB"
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KJIACC

Ne
n/ Tema ypoka
n

KoaunuecTBO 4acoB

Bcer KoHTpo/bHBI
0 e padoThl

IIpakTHYecku
e padoThbl

Jara
H3y4YeHH
s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Cdepa u map:
LEHTp, PaanyC,
JAMaMeTp; IUIOIIA/Ib
IIOBEPXHOCTHU

chepsl

https://resh.edu.ru/subject/lesson/4034/main/

B3anmuoe
pacroyiokeHue
cdepsl u
TUIOCKOCTH;
KacareybHast
TUTOCKOCTD K
cdepe; mIomaab
cepsl
N306paxenue
cdepsl, mapa Ha
TUTOCKOCTH.
Ceuenus mapa

https://resh.edu.ru/subject/lesson/5525/start/22875/

Hwmaapuyeckas
MTOBEPXHOCTb,
oOpa3yromue
4 HAJTUHIPUYECKOU
MMOBEPXHOCTHU, OCh
LWIAHAPAYECKON
MMOBEPXHOCTH

https://resh.edu.ru/subject/lesson/6300/main/22494/



https://resh.edu.ru/subject/lesson/4034/main/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/6300/main/22494/

unusap:
OCHOBAHUS U
OoxoBas
MTOBEPXHOCTb,
oOpasyrommas u
OCb; TIJIOIA/Tb
OOKOBOI U MOJHOM
MMOBEPXHOCTHU

N3obpaxenue
IUJIUHIpPA HA
IUIOCKOCTH.
PazBépTka
HUATTUHIPA.
Ceuenus
HUAJTUHIpA
(TITOCKOCTHIO,
napajyuienbHON Uin
MEePIEeHIUKYISIPHO
1 OCH IIWJIMH]IPA)
Konunueckas
MMOBEPXHOCTb,
oOpazymomue
KOHHYECKOM
MOBEPXHOCTHU, OCh
Y BEpIIMHA
KOHHYECKOM
MMOBEPXHOCTH

Konyc: ocHoBanue
U BEpILINHA,

https://resh.edu.ru/subject/lesson/4912/main/

https://resh.edu.ru/subject/lesson/4903/main/22650/

https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-

b279-4e8e94e943ad?backUrl=%2F02.3%2F11



https://resh.edu.ru/subject/lesson/4912/main/
https://resh.edu.ru/subject/lesson/4903/main/22650/
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad?backUrl=%2F02.3%2F11

oOpa3yromias u
0Chb; IJIOIIAIb
OOKOBOI M MOJIHOM
MTOBEPXHOCTH

VY ceu€HHbI KOHYC:
obpa3ymommue u
BBICOTA; OCHOBAHUS
1 60KOBas
MIOBEPXHOCTh

10

N3o6paxkenune
KOHYyCa Ha
IJIOCKOCTH.
Pa3Béprka konyca.
Ceuenus koHyca
(TUTOCKOCTEIO,
napasieabHON
OCHOBAHHUIO, U
IJI0CKOCTBIO,
MPOXOIAIIEH uepe3
BEPILIUHY)

11

12

KomOunamus ten
BpalIeHus 1
MHOTOTPaHHUKOB

MHororpasHuk,
OIIMCaHHBIN OKOJIO
chepsr; chepa,
BIIMCaHHAas B
MHOTOTPaHHUK WJIN
B TEJIO BpallEHUS

https://resh.edu.ru/subject/lesson/4906/main/

https://resh.edu.ru/subject/lesson/5732/main/23387/



https://resh.edu.ru/subject/lesson/4906/main/
https://resh.edu.ru/subject/lesson/5732/main/23387/

13

[TousiTue 00
00BbéMe. OCHOBHEBIE
CBO¥cTBa 00BEMOB
Tel

https://resh.edu.ru/subject/lesson/4904/main/28033

9/

14

O0BEM TUITHHIPA,
KOHYyCa

https://resh.edu.ru/subject/lesson/5629/main/

15

16

17

18

19

O06bEM mapa u
mIomaab cheps
ITomoOuEbIe Tena B
MIPOCTPAHCTBE.
CooTHOIICHUS
MEXy IUIOIAIIMU
MMOBEPXHOCTE,
00BéMaMu
MOAOOHBIX TEJ

KonTponbHas
pabota mo Temam
"Tena Bpamenus"
u "O6bembl Ten"

Bexkrop Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE
Crnoxenue u
BBIYUTaHUE
BEKTOPOB

https://resh.edu.ru/subject/lesson/4910/main/

https://resh.edu.ru/subject/lesson/4911/main/23304/

https://resh.edu.ru/subject/lesson/4758/main/21652/

https://resh.edu.ru/subject/lesson/6404/main/13205
9/

20

VYMHOXEHUE
BEKTOpa Ha YUCJIIO



https://resh.edu.ru/subject/lesson/4904/main/280339/
https://resh.edu.ru/subject/lesson/4904/main/280339/
https://resh.edu.ru/subject/lesson/5629/main/
https://resh.edu.ru/subject/lesson/4910/main/
https://resh.edu.ru/subject/lesson/4911/main/23304/
https://resh.edu.ru/subject/lesson/4758/main/21652/
https://resh.edu.ru/subject/lesson/6404/main/132059/
https://resh.edu.ru/subject/lesson/6404/main/132059/

21

22

23

Pasnoxenue
BEKTOpA IO TPEM
HEKOMILIAHAPHBIM
BEKTOpPaM.
[IpaBuio
napajuienenumnea

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHHUEM
MpaBuJI ICUCTBUI C
BEKTOpaMHU

[IpsamoyronbHas
cucTema
KOOpJUHAT B
IIPOCTPAHCTBE.
Koopaunats!
BEKTOpA.
[Ipocreiimme
3a/1a4u B
KOOpAMHATAX

https://lesson.edu.ru/lesson/dec09c82-4fed-45¢5-

8b5¢-5d16806132bd?backUrl=%2F02.3%2F11

24

Yron mexny
BEKTOPAMH.
CkansipHoe
MIPOU3BEICHNE
BEKTOPOB

25

Brruucnenue yrios
MEXKY IPSMBIMH 1
TJTOCKOCTSIMU



https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd?backUrl=%2F02.3%2F11
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd?backUrl=%2F02.3%2F11

26

27

28

29

Koopaunarao-
BEKTOPHBIN METOT
MIPU PEIICHUH
F€OMETPUUYECKHIX
3a1a4

KoHntposbHas
pabora 1o Teme
"BekTopsbl u
KOOpJUHATHI B
npocTtpaHcTae"

[ToBTOpEHUE,
0000111eHHE U
CHCTEMAaTHU3aLH
3HaHui. OCHOBHBIE
burypsl, GpaxTsl,
TEOpEeMBI Kypca
TUTAHAMETPUH

IToBTOpEHME,
o0o01ieHue u
cucTeMaTu3anus
3HaHUW. OCHOBHbIE
¢burypsl, QpaxTsl,
TEOpEeMBI Kypca
TUTAHUMETPUHU

30

IToBTOpEHME,
000011IeHHE U
CHUCTEMAaTHU3aLA
3HaHui. 3agauun
HJ'IaHI/IMeTpI/II/I 158




METOJIbI UX
pelieHus

[ToBTOpEHHUE,
0000111eHHE U
cUcTeMaTH3aIus
31 3HAHUM. 3a7auu
IUIAHUMETPUH H
METO/IBI UX
peleHus

[ToBTOpEHUE,
0000111eHHE U
CHCTEMAaTHU3aLH
32 3HaHui. OCHOBHBIE
burypsl, GpaxTsl,
TEOpeMBI Kypca
CTePEOMETPUH
Hrorosas

33 KOHTpPOJIbHAs
pabota

[ToBTOpEHUE,
34 00o0011eHne U
cucTeMaTu3anus

3HaHUH

OBILIEE KOJIMYECTBO
YACOB 10
I[MPOT'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://fcior.edu.ru
http://school-collection.edu.ru
http://www.math.ru
http://sbiryukova.narod.ru
http://www.tmn.fio.ru/works/
https://math-ege.sdamgia.ru
http://alexlarin.net

www.etudes.ru

http://znanika.ru/
https://learningapps.org
http://www.alleng.ru/edu/math1.htm
http://www.kokch.kts.ru/cdo/

http://edu.secna.ru/main/



http://www.uic.ssu.samara.ru/~nauka/
http://mega.km.ru

http://www.rubricon.ru/
http://www.encyclopedia.ru/
http://www.fipi.ru/

http://www.ege.edu.ru/

http://mathege.ru

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

https://www.enuabIiypoK.pd/
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