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IMNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoOBHS IS
oOyuaromuxcst 10 —11 kiaccoB pazpaborana Ha ocHoBe DenepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEAHEro oOIIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TPEOOBAHWH, TPEABABIIEMBIX K
MaTEMaTHYECKOMY OOpa30BaHHWIO, W TPAJAUIHMA POCCHUMCKOTO 0Opa3oBaHUS.
Peanu3zanus mporpammbl o0ecriedrBaeT OBIAICHUE KITIOYEBHIMU KOMIIETCHIIUSIMH,
COCTaBJISIONIMMH OCHOBY /ISl CaMOPa3BUTHS W HEMPEPHIBHOTO 0Opa3oBaHUs,
IIEJIOCTHOCTh OOMIEKYJIBTYpHOTO, JUYHOCTHOTO M II03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITIXCS.

HEJIM T3YYEHUA YYEBHOI'O KYPCA

Baxxnocts yueGHOro Kypca TeOMETpUM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHus OOYyCIIOBI€HAa NPAKTUYECKON 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEIMETHBIX PE3yJbTaTOB O0y4YeHHsS TEOMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BuTHs oOy4aromuxcsi, ¢GopMUpoBaHUS (DYHKIIMOHATIHLHON MaTeMaTHUYeCKOU
TPaMOTHOCTH, U3YYCHHS IPYTrUX y4eOHbIX AUCHUIUIHH. Pa3BuTne y oO0yyaromuxcs
NPaBUJIbHBIX MPEACTABICHUN O CYHIIHOCTH U IMPOUCXOXKICHUU T€OMETPUUECKUX
a0CTpakilfii, COOTHOIIEHHUH PEAIbHOTO W HWJCAIBHOTO, XapaKTepe OTPaKEHUs
MaTeMaTU4YEeCKOW HAyKOW SBICHUM M MPOLECCOB pPEAIBHOIO MHPA, MECTE
T€OMETPUM B CUCTEME HAYK U POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcsi, a TakKe KayeCTB MBIIUICHHUs, HEOOXOAUMBIX JUIS aJanTalud B
COBPEMEHHOM OO0I111eCTBE.

['eomerpust sBisieTcsi OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, TaK Kak oOOECreYMBaeT BO3MOXKHOCTh H3YYEHHS Kak
JUCUHUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK U T'YMaHUTAPHOM.

Jlornyeckoe MblUieHHe, (GOopMHUpyEMOe NPU HU3YYEHHH OOYYarOIIMMUCS
MOHSATUMHBIX OCHOB T€OMETPHUH U TTOCTPOCHHU U IETTOYKU JIOTHYECKUX YTBEPKIACHUN
B XOJI€ PEUICHUS TEOMETPUYECKHUX 3a/lady, YMEHUE BBIJBUTaTb U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS IPU PEIICHUM 3a4a4 €CTECTBEHHO-
HAYYHOTO I[MKJIA, B YaCTHOCTHU U3 Kypca (QU3HUKHU.

YMeHUE OPUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX AESITENIbHOCTU 4enoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro CoIuaibHOro ObITHS, Gdopma
OTpaXEHUsI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. OmnepupoBaHUME  NPOCTPAHCTBEHHBIMU



oOpazamMu O0OBEIMHSAET pa3Hble BHUABl y4EOHONM U TPYIOBON JEATEIHLHOCTH,
ABJIIETCS OAHMM M3 TNMPO(PECCHOHANIBHO BAXKHBIX KAdyeCTB, MOATOMY aKTyalbHa
3amaya (GopMupoBaHUS y OOYYArOUIUXCS MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBILIUIEHWS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOM JACSITEIbHOCTH 10 MHOTUM HAIPABJICHUSIM.

Lens ocBoenuss mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHus: — oOmieoOpazoBaTeIbHOE U OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcss  4yepe3  OOecrieYeHHe  BO3MOXHOCTH  MPUOOpETeHUs |
UCIIOJIb30BAaHUSI CUCTEMAaTUYECKUX T'C€OMETPUYECKUX 3HAHUM U JACUCTBUM,
cnenu@UUHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEUTHOTO MPOJIOJKEHUs] 00pa30BaHMUs
10 CTIEIMAIBHOCTSIM, HE CBA3aHHBIM C NMPHUKIIAIHBIM UCTIOIb30BAHUEM F€OMETPUHU.

[IporpaMmma 1o reoMeTpuu Ha 0a30BOM YpOBHE TNpeqHA3HAYCHA IS
00yJaromuxcst CPEAHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyIHEHUH
Ha YpOBHE OCHOBHOIO o0I1ero odpa3oBanus. Takum oOpa3zoMm, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIME MaTeMaTHYEeCKHE YMEHHS, CBS3aHHBIC
co crnenupuKoi TeoMeTpuM H HEoOXOaUMbIe s JKHU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh M3yYUTh T'€OMETPHUIO Oojee
r1y00KO, €clii B JalbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATHHON ACSITETLHOCTH.

JlocT)keHne e OCBOCHHSA MPOTPaMMbI  OOECTIEUMBACTCS PpEIICHHEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTeTHRIMM 3aJadaMyd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBisiroTCS:

e (opMupoBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYPbI B OCO3HaHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHHE TPEACTaBICHUS O MHOTOTPAaHHHKAX W TellaX BpAIICHUS
KaK O BOXHEHIINX MAaTEeMAaTUYECKUX MOJEINAX, MO3BOJSIONIUX OMUCHIBATDH
Y U3y4yaTh pa3HbIe SBJICHUS OKPYKAIOLIETO MUPA;

e (opMupoBaHME YyMEHHs pACIO3HABAaTh Ha 4YepTeXax, MOJCNIAX U B
peaJlbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAICHHUS,

e OBJIaJICHHUE METOJaMH PEIIEHUs 337a4 Ha MOCTPOCHHS Ha U300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTPAaHHHUKAX M TEJIaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJJCHUE  QJITOPUTMAMH  pEUICHHs  OCHOBHBIX  THIOB  3aJay;
GopMupoBaHHE  YMEHHUS  TPOBOJUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCcyk/IeHusi B XOJIe¢ PEUICHHs] CTEPEOMETPUUYECKUX 3aJad U 3a7ad C
MPAKTHYECKUM COJIEP’KaHUEM;



e pa3BUTHE WHTEJUIEKTYaJIbHbIX U TBOPYECKHUX CHOCOOHOCTEM
oOyyarolmuxcs, IO3HABAaTEJIbHOM  aKTUBHOCTH,  HCCJIEI0BATENbCKUX
YMEHMI, KpHTUHYHOCTH MBIILIJICHUS;

e (opmupoBanue (G YHKIMOHATEHON IPAaMOTHOCTH, peJIeBaHTHOM
F€OMETPUM: yMEHUE PACIO3HABaTb IPOSIBICHUS TI'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBbIX >KU3HEHHBIX
CUTyalUsIX M NpPHU U3YUYEHUHU IPYIMX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEM M 3aKOHOMEPHOCTEM, (OpMyJIHMpOBaTh HMX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHAE MOJIEIH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN ammapar Juisl pPELIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH ITOJIyYEHHBIE PE3YJIbTaThl.

OTnuuuTeNbHONM OCOOEHHOCTHIO MPOTrpaMMBbl SIBISIETCSI BKJIIOYEHUE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3y4eHWs 3aJay, pelIaeMblX Ha YpPOBHE
MHTYUTHUBHOTO TIO3HAHUS, U ONpeNeIEHHBIM 00pa3oM opraHu3oBaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET NPOTEKaHUE MHTYUTUBHBIX IMPOIIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHUIO IIpEAMETA.

[Ipennourenrie oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEH OCHOBE YUYBCTBEHHOCTH INPEIMETHO-
NPAaKTUYECKON ACATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsd B Kypce€ CTEPEOMETPUH MPOBOAUTCSA 3a CUYET pEIICHUs 3a4ad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB M  3aJady Ha  ONEPUPOBAHUE
IpOCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpaza MNPOBOAMUTCS C OMNOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBIEYEHUS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOTHOTO COIEPKAHNUS.

OcHOBHBIE cozaeprKaTeNbHble TUHUK Kypca «l'eomerpum» B 10-11 kiaccax:
«MmuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPaHCTBEY». DOPMUPOBAHHE JTOTHUECKUX YMEHUI
pacrpenensercs HE TOJBKO MO COIEPXKATENbHBIM JMHUAM, HO W II0 TOJaM
oOy4JeHHs Ha YPOBHE CPETHET0 00IIero 00pa3oBaHUsI.

Conepxanne o00pa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneiaeéHHbIM M0 TrojaaM OOy4YeHHs,
CTPYKTYpUPOBAaHO TaKUM O0pa3oM, 4YTOOBI OBJIAJICHHE TI'E€OMETPUUYECCKUMHU
NOHATHAMHU Y HABBIKAMM OCYIIECTBIISNIOCH MOCIEA0BATEIBHO U IOCTYIIATENBHO, C
coOJII0ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY I€OMETPUYECKHX MPEJCTaBICHUNA OOydaroluXxcs, pacliupss u
yriyouss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuyenue reomerpuun orBoautcs 2 yaca B Henento B 10 kitacce u 2 yaca B
Hezenmo B 11 kacce, Bcero 3a 1Ba rojia ooydyenust - 136 yueOHbIX daca.



COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTpud. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akcMoMaTHMYEeCKOM IOCTPOEHHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosiaokeHWe IMpsIMBIX B IPOCTPAHCTBE: IEpECEKaroLIuecs,
napajjielbHble W CKpeluBaromuecs mnpsamele. [lapamuienbHOCTE OPSIMBIX U
IUIOCKOCTE B IIPOCTPAHCTBE: MapajuleNIbHBIE IpPsSMbIE B  IIPOCTPAHCTBE;
NapaJJIeNbHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTh NPSMON U IJIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapayuenbHOCTB IUIOCKOCTEH: IapajuiebHble  IIOCKOCTH; CBOMCTBA
napajienbHbeIX Iiockocte. I[lpocrteifiine mnpocTpaHCTBeHHbIE (UTYyphl Ha
IUIOCKOCTHU: TETpa’ip, Ky0, napaieiaenunes; IoCTPOCHHE CEUCHU.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISAPHOCTH MPSMOW M ILIOCKOCTH, TEOpeMa O NpsIMOM
NEPNEHINKYJISPHON IIOCKOCTH. YTIIBI B NMPOCTPAHCTBE: YrOJ MEXKIY NPSMOU U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUIypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHIUKYJISAPHOCTH  JIBYX
1ockocTer. Teopema o TpEX NEePIEeHIUKYIAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHHUKA, BBIITYKJIBIC
Y HEBBITYKJIblE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronpHas
npu3Ma; TPAaHU U OCHOBAaHHUS MPHU3MBI; IpAMas M HAKIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajienenunen U ero cpoicrsa. Ilupamupa: N-yrosbHas nupamuaa, TpaHd U
OCHOBaHHUE MUPaMU/IbI; OOKOBas M MOJIHAsI TOBEPXHOCTh MUPAMUbI; IPaBUIIbHAS U
yCeu€HHass MNHUpaMuja. OJEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuibHbIE
MHOTOI'PaHHHUKH: TOHSTHE MPAaBUJIBHOIO MHOIOIPAHHMKA; MPABUJIbHAS MPU3Ma U
OpaBWIbHAs NUPaMHUAA; MPaBWIbHAS TPEyrojbHAs MNUpaMuia WM IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTasp,
noJeKka3ip u ukoca’ap. CeyeHust npu3Mbl U TUPAMHUJIBI.

CuMmMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTH.  ODJIEMEHTBl CHUMMETPUM B  NHPaMHJIAX, HapaJlIelenunenax,
IIPABUJIbHBIX MHOTOI'PaHHHKAX.



Boluucnenne 51€eMEHTOB MHOTOTPAHHHKOB: péOpa, WaroHaiv, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
IUIONaJh OCHOBaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH TMPABUIBHOW MHPAMUIBI,
TeopemMa O TIuIomaau yceuéHHor mnupamuabl. [lonstue o0 o0BEMe. OO0BEM
NUPaMU/IbI, IPU3MBI.

[logo6ubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMK MOI0OHBIX TEII.

11 KVIACC

TeJia BpaleHust

Hunuuapuyeckas MOBEPXHOCT, obOpasyroriue AJTUHIPUYECKON
NOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LluamHAp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasywIlas M OCh;, IUIONAJhL OOKOBOM U TOJHOU
MTOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yroIIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM oBepXHOCTH. KOHYC: OCHOBaHKE M BEpIIMHA, 00Opa3yrolias
U OCb, IUIOMIaJb OOKOBOM U TIOJHON TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yroIIre U BbICOTa; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOLIAIb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxenue chepbl U IIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
IJI01a/1b CEepHI.

N3o0paxeHue Te BpallleHus Ha TIOCKOCTH. Pa3BEépTka UIMHIpA U KOHYCA.

KomOunamuu Ten BpalleHuss W MHOTOTPAHHMKOB. MHOIOTpaHHUK,
OMUCaHHBIA OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallEHUS.

[Tonsatue 06 00bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00BEME
OpsIMOYTOJIBHOTO Tapajuielenunena u ciueActBus u3 He€. OO0OBEM UUIMHIIPA,
koHyca. O0BEM mrapa 1 miomaas chepsl.

[Togo6ubie Tenma B mpocTtpancTBe. COOTHOMIEHUS MEXAY IUIOMAISIMU
MOBEPXHOCTEH, 00bEMaMK MOTOOHBIX TETI.

Ceuenuss mwiMHApa (MapajuielbHO W MEPIEHIUKYJISIPHO OCH), CEYEHUs
KOHyca (mapaJieTbHOE OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPIIHHY), CEUCHHS
mapa.

BekTOpbI U KOOPANHATHI B MPOCTPAHCTBE

Bekrop Ha miockocty U B mpocTpaHcTBe. ClI0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwiio mapauienenunena. Pemienue 3amay, CBSI3aHHBIX €
IIPUMEHEHHEM IIpaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema



KoopauHat B ImpocrtpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaX. YTOJd MexIy BekTopamu. CKaJasipHOE MNPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsAMbIMUA U INIOCKOCTAMU. KoopanHATHO-BEKTOPHBIN
METO/I ITPY PELICHUU F€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUHMCKONM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILICHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K MCTOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUx Haykax, TEXHOJOTHUsX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOIO OYIyIIETO.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, peneHuu, paccyXIcHuM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOC MHUTaHWE, COAJTaHCUPOBAHHBIA PEKUM 3aHATHUA U

OTABIXA, perysipHas busnaeckas aKTUBHOCTH); buszrIecKoro
COBEPIICHCTBOBAHUS, npu 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATEIBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYdy, OCO3HAHWUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnuyHbiM  chepam  mpodecCHOHANBHON  JESITEIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ TPWIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KHU3HEHHBIE IUIAHBI;



TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTEMaTHYECKOMY OOpa3oBaHHIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEM >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKUX 3a7a4 MAaTEMATUYECKOU HAIIPABIECHHOCTH.

JKOJOrHYeCKoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYypbl, MMOHWMAaHUEM BIUSHUS
COLUAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
Cpenbl, OCO3HAaHMEM TJI00aJBbHOTO  XapakKTepa HSKOJOTMYECKHX MpodIem;
OpUEHTAllME HA NPUMEHEHUWE MAaTEMAaTHYECKHMX 3HAHWUM Ul pELIeHUs 3a1ay B
0o0JaCTH  OKpy)Karomiel cpeapl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH HUX
BO3MOXHBIX ITOCJICICTBUH [l OKPYKAIOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak c@epbl YeIOBEUECKOW NeATEeTbHOCTH, JTAloOB €&
pPa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIN3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMAaTHYECKON KyJIbTypOMl KaK CPEIACTBOM IIO3HAHHUS MUDa;
TOTOBHOCTBIO OCYILECTBIATHh MPOEKTHYK) M HCCIEAOBATENBCKYIO JESITENBHOCTh
WH]JIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI YIEOHOTO MpeaMeTa
«Marematukay XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBLMU
OelicmeUusMU, YHUBEPCATbHLIMU PE2YAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oeiicmsus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYEccos ooyuarowmuxcs (oceoeHue
Memo0o8  NO3HAHUA ~ OKpyXcamowe20  Mupa,  npumeHenue  J102U4ecKux,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUHN, OTHOIICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICNICHUs] ~ TOHSATWH; YCTAHABIMBATH CYIIECTBCHHBIM  MPHU3HAK
Kiaccu(uKanyu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIHN3A;

e BOCIpPUHUMATH, (QopMymHUpoBaTL U  NPEOOPA3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeunss B (akTax, JAaHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;



npenjaratb ~ KPUTEpUM  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX M
WHIYKTHUBHBIX YMO3aKIIOUCHU, YMO3aKIIOUCHU 110 aHATIOTHH;

e TPOBOJUTH CaMOCTOSTEIIbHO JI0Ka3aTelIbCTBa MaTEMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTHUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
OPUBOJIUTH TPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh cmoco0 perieHUs y4dyeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATENBLHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarenbckue qeMcTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HCCJIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS,
(dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIME MPOTUBOPEUHE, MpoOIeMy,
yCTaHABIMBaTh  UCKOMOE M  JaHHOe, (OpMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCcKOro
o0BbEeKTa, SABJICHMS, MPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3ybTaTaM
MPOBENEHHOIO HAOIIOJEHUS, UCCIEAO0BAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

e IPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHUE IPOLIECCA, a TAKKE BBIJIBUTaTh
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nHpopmanmei:

e BBIABIATH AePUIIUTH WHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX JUISI OTBETA
Ha BOIIPOC U JJIs PELICHUS 3a]1auH;

e BBIOMpaTh WHOOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHATM3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIIPETHUPOBATH WH(OpPMAIUIO
Pa3TUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpPOBaTh WH(MOPMAIHIO, IPEICTABIATh €€ B Pa3TUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSTEITHLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvlie  KOMMyHUKamu@Hble  Oelicmeus,  obecneuusaronm

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4aArOUUXCHL.

OO0menue:



BOCIIpUHUMATh H  (DOpMyIUpOBaTh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSMH U LIENSIMU OOIIEHMUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, aBaTh MOSICHEHHS IO
XOJly pEILICHUS 33/1aud, KOMMEHTHPOBATh MOJyYECHHBIN pe3yJIbTaT;

B X0JIe 00CYXJICHHS 3a]1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
npoOJIeMbl, perraeMoi 3aJauu, BhICKA3bIBaTh MI€H, HAIICIICHHBIEC Ha MIOUCK
pEUIEHUs; CONOCTABIATh CBOM CYXKIEHUS C CYXICHUSMH JPYTHUX
YYaCTHUKOB JMAJIOTa, OOHAPYKMBATh Pa3IMYME U CXOJCTBO MO3UIUH; B
KOPpEKTHOU (hopme hopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS,
OPEACTABIATh  PE3ydbTaThl  PEUIEHUA  3a/Jaud,  JKCIIEPUMEHTA,
UCCJIeIOBaHUs,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS ¢ YUETOM 3a71a4 MPE3SHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

3)

NOHMMaTh ¥ MCHOJNb30BaThb  MpPEUMYyIIECTBA  KOMaHJHOW U
UHAUBUAYAJIBHON paOOTHI PU PEeIIeHUH YUeOHbIX 3a7a4; IPUHUMATD 11eJIb
COBMECTHOM JAESTENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOMU
paboThI, pacnpeaensTh BUAbl padoT, JOroBapuBaTHCA, 00CYKAATh MPOLECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYNIOBBIX opMax padboThl (00CYK/IeHNs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOK 4YacTb palbOThl U
KOOPJIMHUPOBAaTb CBOM JIEUCTBUA C JPYIMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeusl, obecneuusaiom

qbopmupoeaHue CMDbLCIIOBbLX YCNIAHOBOK U HCUZHEHHBIX HABLIKOB JIUHHOCMU.
CaMoopraHn3aunﬂ:

COCTaBJIATH IJIAaH, AJITOPUTM PEIICHUs 3aJauH, BEHIOUPATh CIIOCO0 pelIeHUs
C YU4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(pOpPMALIIH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU I[I03HABATEJIbHOM peduiekcuM Kak OCO3HaHUs
COBEPILIAEMBIX JICMCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTPOJS Mpolecca |
pe3yJibTaTa peuICHUs] MAaTEMAaTUYECKOM 3a/1a4uH;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBHI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSM, OOBSICHSTH
IIPUYMHBI JTOCTHKEHUS WIM HENOCTHMIKECHUS PE3YyJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KIJIACC

OnepupoBath MOHATUSIMHU: TOYKA, TPSIMas, TIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM W CICACTBHS W3 HUX NPH PEIICHUU
TCOMETPUICCKUX 3a]1a4.

OnepupoBaTh MOHATHSIMU: MTAPATUICTLHOCT U MEPICHIUKYIISIPHOCTD MPSMBIX
Y IIJIOCKOCTEMN.

KnaccudummpoBate B3amMHOE pPACTONOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO YrJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTIJia; TrpaaycHas Mmepa
JIBYTPAaHHOTO yTJIa.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKJIBIHI
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPAaBUIILHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHKOB (MHpaMUja; TPHU3Ma,
PSIMOYTOJILHBIN Mapalijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBAHHS  JUIs
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHUKHW; TPABWIbHbBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIIC b ).

OnepupoBath MOHATUSMU: CEKYIAs MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSCHATH IPHUHIIUIIBI IIOCTPOSHUS CEUCHUH, HCIIONB3YsI METO/T CJICIOB.

Ctpoutb ceueHUs MHOTOTPAHHMKOB METOJOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOXKCHUE TEOMETPUICCKUX BEIMYMH 110 00pasiaM Hin
aNropuT™MaM, IPUMCHSS W3BECTHBIC AHAIMTUYECKHE METOJbI TPH PEHICHUU
CTaHJIAPTHBIX MaTEMaTHYECKHUX 3a]la4 Ha BBIYMCICHUE PACCTOSHUN MEXIY TBYMsI
TOYKaMH, OT TOYKH JIO TMPSIMOHM, OT TOYKA JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemrate 3a1aun Ha HAXOXKICHUE TEOMETPUUCCKUX BEITMYMH IO 0OpasiiaM Uiu
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAJIMUTUYCCKUE METOIbI TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPENIUBAIOIIUMHUCS ~TIPSIMBIMH, MEXKIYy TPSIMOA ¥ TUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruucisate 00bEMBI M IO TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ TOpuMEeHeHHeM (GOpMYN; BBIUUCIATH COOTHOIICHHS MEXIY
TUTOMIASIMU TIOBEPXHOCTEM, 00bEMaMK MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B TNIPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CUMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DPUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh KM HWHTEPIPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax M
PUCYHKAX.

[Ipumensate TeoMerpuueckue QakThl JUIsi PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANoJaralinX HECKOJIbKO IAroB PEUICHHUs], €CJIA YCIOBUS IPUMEHEHUS
3a/laHbl B SIBHOU (opMme.

[IpumeHaTs mOpocTeiilime NTpPOrpaMMHBIE  CpPEICTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOOMTH HpUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKW3HU, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIC 3HAHUSA Ha MPAKTUKE: AHAIU3UPOBATH PEAJIbHbBIC
CUTyallUM W TIPUMEHATh W3YUYECHHBIE TIOHSTUS B TMPOILECCE MOMCKA PEHICHUS
MaTeMaTH4YecKu CHOpPMYIUPOBAaHHOM MPOOJIEMbl, MOJEIUPOBATH peabHbIE
CUTyallud Ha S3bIKE TEOMETPUM, MCCIEA0BAaTh IOCTPOCHHBIE MOJENU C
UCIIOJIb30BaHUEM F€OMETPUYECKUX MOHATUI U TEOpeM, armnapara ajareophl; penaTh
MPAKTUYECKHUE 3aJ]a4H, CBSI3aHHBIEC C HAX0XKJICHUEM IT'€OMETPUUYECKUX BEJIMYMH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: HWIHHIPHYECKAs TOBEPXHOCTh, OOpa3yroIIne
[UIMHPUYECKON ~ TOBEPXHOCTH;  IWIWHADP;  KOHHYECKas  IMOBEPXHOCTH,
oOpasyromnre KOHMIeCKOH TOBEPXHOCTH, KOHYC; cpeprudecKkasi HOBEPXHOCTb.

Pacno3naBaTh Tena BpanieHus (WJIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI IOTYYCHHS TEJ BPALCHUSI.

KnaccudummpoBats B3auMHOE pacronokenne cepbl u MIOCKOCTH.

OnepupoBath MOHSATUSMHU: MAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CIJIOM, OCHOBaHHE LIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI W MUIOMIAAM  TOBEPXHOCTEH  Tell  BpamieHus,
reOMETPUYECKUX TeJ ¢ TPUMEHEHHEM (HOopMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B chepy
OMHCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpAIICHMUS.

BbIYucsITh COOTHOIICHHS] MEXAY IUIOMIAASIMU MOBEPXHOCTENH U 00BEMaMH
M0JIOOHBIX TETl.



N3o06paxarh u3yyaemble (UIYyppl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0ObEMHBIX
Guryp: BUI cBEpxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEpHpETHPOBaTH U MpeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINIONHATE  IEHCTBUSA  CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHO>KEHMSI BEKTOpa Ha YUCIIO, O0bICHATh, KAKUMH CBOMCTBAMHU OHHU 00JIaJ1aI0T.

IIpumeHsATh MpaBUIIO MapajuIeIeuIIe .

OneprpoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrod MEXKIY
BEKTOpPaMH, CKAIISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAaMM, CKaJSIPHOE MPOM3BEACHUE, PpACKIAJbIBAaTh BEKTOP MO JABYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reoMeTpuueckue QakTbl JUIsl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJarallinX HECKOJBKO AaroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pemarte mpocreiline reoMeTpUYECKUE 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAUHATHOT'O METOJA.

Pemate 3amaum Ha JOKa3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYUH M0 00pa3liaM WIH aIrOpUTMaM, IPUMEHSIS
W3BECTHBIE METOABI IIPY PELIEHNUN CTAHJIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IppuMensaTP  NpoCTEHIIME TNPOrPAMMHBIE  CPEICTBA M JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPHA PELICHUH CTEPEOMETPUYECKHUX 3a1a4.

[IpyBOIMTE HpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B MNPUPOAE H
KW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh NMOTyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIM3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIC IIOHATHS B MNPOLECCE IMOWCKA PELICHUs
MaTeMaTU4YeCcKu CQHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh pealbHbIE
CUTyallud Ha sA3bIKE TI'€OMETPUHU, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKHUX IOHATUI U TEOpEM, allfapara ajareopsl; pemarhb
IIPAKTUYECKHUE 3a1a41, CB3aAHHBIE C HAXOKICHUEM T'€OMETPUUYECKUX BEIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnsie | IlpakTnyeckue
n/n NMporpamMmsblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
1 Bgenenue B ctepeomMeTpuio 10 1 POIII resh.edu.ru
) [TpsiMble U MIIOCKOCTH B HpOCTpaHCTBe.u 12 1 PII resh.edu.ru
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEH
3 HepHeHI{I/IIEyJ'I}IpHOCTB MPSIMBIX U 12 1 POII resh.edu.ru
TUTOCKOCTEH
4 Yrasl MeXAy IPSAMBIMHU U TUIOCKOCTSIMU 10 1 POIII resh.edu.ru
POIII resh.edu.ru
5 MHororpaHHuK1 11 1 OUIN fipi.ru
POIII resh.edu.
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 d)I/IHIer:ipie.nlll i
7 [ToBTOpEHUE: CEUCHHMSI, PACCTOSHUS U YIJIbI 4 1 POIL resh.edu.ru
peHue: P yr OUTIH fipi.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 2




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoasnsie | IlpakTnyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
PO resh.edu.ru
T 2 1
eJa BpalleHus 0 OUIH fipi.ru
POIII resh.edu.ru
& 12 1
OOBEMEI Ten OUIH fipi.ru
BeKTOphI M KOOPAMHATHI B IPOCTPAHCTBE 14 1 POIL resh.edu.ru
P pA poctp ®UIH fipi.ru
[ToBTOpenwue, 06obIICHME, 29 1 POIII resh.edu.ru
cUcTEMAaTU3aIMs 3HAHUI OUIIH fipi.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 1







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne nupposbIe
Tema ypoxka Kontpoasnbie | IlpakTnyeckue
n/n Bceero o0pa3oBaTtejibHbIE
padoTbI padoThI
pecypchl
OCHOBHBIE TIOHSTHUS CTEPEOMETPHUH: TOYKA,
npsiMasi, III0CKOCTb, pocTpancTBo. [IpaBuiia Bubnnorexa LIOK
1 M300paKeHHs Ha PUCYHKAX: H300pakeHUs 1 https:/furok.apkpro.ru/
IJIOCKOCTEH, MapayuIeTbHBIX PSIMBIX POIII resh.edu.ru
(OTpe3KOB), cepeIMHBI OTPE3Ka
Bbubnuoreka [JOK
2 Ionsgarus: MEPECEKAIOIMECS IIIOCKOCTH, 1 https://urok.apkpro_ru/
nepeceKaoIrecs npsmas 1 II0CKOCTh
POIII resh.edu.ru
Bbu6nunoreka [JOK
3 ITonsTus: ICPECCKAOIINECS IITIOCKOCTH, 1 https://urok_apkpro_ru/
nepeceKaroIrecs npsmas 1 II0CKOCTh
POIII resh.edu.ru
3HAKOMCTBO C MHOTOTpaHHUKaMH, Bubnnorexa [IOK
4 M300pakeHHE MHOTOTPAaHHUKOB Ha 1 https://urok.apkpro.ru/
PUCYHKAX, Ha TPOCKIIMOHHBIX YePTEIKAX POIII resh.edu.ru
HavansHbie cBeeHUs 0 KyO€e U MUpaMu/e, bubmuorexa LOK
5 uX pa3BEPTKU U Monenu. CeueHus 1 https://urok.apkpro.ru/
MHOT'OrpaHHAKOB PDIII resh.edu.ru
HavanbsHbIe cBeieHUs 0 KyOe U TUpaMHu/Ie
6 A Y p ’ 1 bub6mmoreka [JOK

ux pa3BépTku U Mozenu. CeueHus




MHOTOTPaHHHKOB https://urok.apkpro.ru/
POII resh.edu.ru
[TousTHE 006 AKCHOMATHYECKOM MTOCTPOSHHUH bubmorexa OK
7 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUU U https:/jurok.apkpro.ru/
CJIEZICTBUS U3 HUX POIII resh.edu.ru
[TousTHE 006 AKCHOMATHYECKOM MTOCTPOSHHUH bubmorexa OK
8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUHU U https://urok.apkpro.ru/
CJIEICTBUS U3 HUX POIII resh.edu.ru
[TousTHE 00 AKCHMOMATHYECKOM MTOCTPOSHHUH bubmorexa [OK
9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U https://urok.apkpro.ru/
CJIEICTBUS U3 HUX POIII resh.edu.ru
[TonsATHE 006 aKCHOMATHYECKOM OCTPOEHUH bubmmorera TIOK
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHU H https://urok.apkpro.ru/
CJICACTBMA U3 HUX POIII resh.edu.ru
B3anmMHoe pacnonoxeHue npsMbIX B butamorexa LIOK
11 MPOCTPAHCTBE: MePECEKarOIIHEcH, https://urok.apkpro.ru/
napajieNIbHbIe M CKPEIIUBAIOIINECS MPsSMbIe POIII resh.edu.ru
[TapannenbHOCTB NPSAMBIX U INIOCKOCTEN B bu6mmoreka [JOK
12 NPOCTPAHCTBE: NapaJUIeNIbHEIE NIPSIMBIE B https://urok.apkpro.ru/
MPOCTPAHCTBE; MAPAILIEIIBHOCTD TPEX
TIPAMBIX POUI resh.edu.ru
[TapannenbHOCTh MPSAMBIX U IUIOCKOCTEH B bubmmorexa IIOK
13 npoctpancTBe: [lapamiensHocTs npsaMoii u https:/jurok.apkpro.ru/

TIJIOCKOCTH

POIII resh.edu.ru




bu6nunoreka [JOK

14 VYTII1BI ¢ COHAINIPaBIEHHBIMU CTOPOHAMU https://urok.apkpro.ru/
POHI resh.edu.ru
Bbub6nunoreka IJOK
15 Yron Mexay IpsMbIMU B IPOCTPAHCTBE https://urok.apkpro.ru/
POHUI resh.edu.ru
Bbu6nunorexka IJOK
16 Yron Mexay IpsMbIMU B IPOCTPAHCTBE https://urok.apkpro.ru/
POHUI resh.edu.ru
bubmnoreka IJOK
17 HapaHHeJ'IBHOCTB TIIIOCKOCTEH https://urok_apkpro_ru/
napayuieNbHbIC II0CKOCTH
PO resh.edu.ru
bubmmoreka IJOK
18 CaoiicTBa mapaieNnbHbBIX MIOCKOCTEMN https:/furok.apkpro.ru/
POIII resh.edu.ru
bu6mmoreka [JOK
19 [Ipocreiimue mpocTpancTBeHHbIE (GUTYpHI HA https://urok.apkpro.ru/
IJIOCKOCTH: TETPadIp, KyO, MmapaijiesIeIuIIe;]
POIII resh.edu.ru
KonTtponbnas padora mo teme "lIpsmbie u
20 IJIOCKOCTH B TipocTpaHcTBe. [lapalienbHOCTh
HPSIMBIX U IIJIOCKOCTEH"
Bbu6nunoreka [JOK
21 TocTpoeHHe ceucHil https://urok.apkpro.ru/

POIII resh.edu.ru




bu6nunoreka [JOK

29 TocTpoene cederyii https://urok.apkpro.ru/
POIII resh.edu.ru
Bbub6nunoreka IJOK
23 [IeprieHIUKYISIPHOCTD IPSAIMOM M TUIOCKOCTH https://urok.apkpro.ru/
NIEPIEHIUKYIIIPHBIE IPSIMBIE B IPOCTPAHCTBE
POIII resh.edu.ru
Bbu6nunorexka IJOK
24 I[MpsiMble MapayuIenbHbIC U https://urok.apkpro.ru/
MEPIEHIUKYIIPHBIE K IIJIOCKOCTH
POIII resh.edu.ru
bubmnoreka IJOK
o5 [MpsiMble mapaisieabHbIe U https://urok.apkpro.ru/
MEPIEHIUKYIIPHBIE K IIJIOCKOCTH
POIII resh.edu.ru
bu6mmoreka [JOK
26 [Tpu3Hak neprneHauKyJIIPHOCTH IPSIMOKM U https://urok.apkpro.ru/
IJIOCKOCTH
POUI resh.edu.ru
bu6mmoreka [JOK
97 [Ipu3Hak nepneHaNKYJIIPHOCTH IPSIMOU U https://urok.apkpro.ru/
IJIOCKOCTH
POIII resh.edu.ru
bu6mmoreka [JOK
28 Teopema o0 npsIMOI NIEPIIEH IUKYJISIPHOU https://urok.apkpro.ru/
IIJIOCKOCTH
POUI resh.edu.ru
bubmuoreka [JOK
29 TeopeMa 0 npsAMOU NEePIIEHAUKYIISPHON https://urok.apkpro.ru/

IIIIOCKOCTH

POIII resh.edu.ru




TeopeMma 0 npsAMOU NepIEH UKYIISIPHON

bu6nunoreka [JOK
https://urok.apkpro.ru/

30
TIOCKOCTH
POIII resh.edu.ru
[lepnenauKkynsp U HAKIOHHBIE: PACCTOSTHUE bubmorera [IOK
31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT https://urok.apkpro.ru/
IIPSIMOM 10 TNIOCKOCTH POIII resh.edu.ru
KonTponbhas padora no reme
32 "TleprnieH IUKYISIPHOCTD MPSIMBIX U
mI0cKocTein"”
[ToBTOpenue. IlepneHIMKyIAp U HAKITOHHBIE: bubmorexa HOK
33 paccTosiHuE OT TOYKHU J0 TUIOCKOCTH, https://urok.apkpro.ru/
paccTosiHUE OT MPSAMOIL 10 TITOCKOCTH PDIII resh.edu.ru
[ToBTopenue. [leprieHIUKYISp U HAKIIOHHBIE: bubmmorera [IOK
34 paccTosHue OT TOYKH 10 TIOCKOCTH, https:/jurok.apkpro.ru/
paccTosiHuE OT MPSIMOH /10 TNTIOCKOCTH POIII resh.edu.ru
bu6nunoreka [JOK
35 VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM https://urok.apkpro.ru/
U TUIOCKOCTBIO
POIII resh.edu.ru
bu6nunoreka [JOK
36 JIByrpaHHBbIi1 yroJ, JUHEHHBIA Yroj https://urok.apkpro.ru/
JBYTPAHHOTO yTJIa
POIII resh.edu.ru
Bbu6nunoreka [JOK
37 JIByrpaHHBbIi1 yroJ, JMHEHHBIA Yroi https://urok.apkpro.ru/

JBYTPAHHOI'O yria

POIII resh.edu.ru




bu6nunoreka [JOK

38 IlepneHIUKYIApHOCTD MIIOCKOCTEN : IIPU3HAK https://urok.apkpro.ru/
NEPIEHIUKYIIPHOCTH IBYX INIOCKOCTEN
POII resh.edu.ru
Bbub6nunoreka IJOK
39 Ieprien AMKYIIPHOCTD MJIOCKOCTEN : IIPU3HAK https://urok.apkpro.ru/
MEPNEHIUKYIIPHOCTU ABYX IUIOCKOCTEN
POII resh.edu.ru
Bbu6nunorexka IJOK
40 Ieprien AMKYJIIPHOCTD MJIOCKOCTEN : IIPU3HAK https://urok.apkpro.ru/
MEPIEHIUKYIIPHOCTH ABYX IUIOCKOCTEN
POII resh.edu.ru
bubmnoreka IJOK
41 Teopema 0 TpExX nepreHauKysapax https:/furok.apkpro.ru/
POII resh.edu.ru
bubmmoreka IJOK
42 TeopeMa 0 TpEX nepreHIuKyIsIpax https:/furok.apkpro.ru/
POIII resh.edu.ru
bu6mmoreka [JOK
43 Teopema o TpEX neprneHUKYIApax https:/furok.apkpro.ru/
POIII resh.edu.ru
44 KonTtponbHas pabora mo TemMam "Y1l
MEXIY MPSMBIMHU U TIIOCKOCTSIMH"
[lonsiTE MHOTOTpaHHKUKA, OCHOBHbBIE Bubnuorexa [IOK
45 3JIEMEHTBHI MHOTOT'PaHHUKA, BBIITYKJIbIE U https:/furok.apkpro.ru/
HEBBIITYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA POIII resh.edu.ru

MHOI'OrpaHHUKa

®UIIU fipi.ru




HpI/I3MaZ N-yroabHas npu3ma, rpaHu U

bu6nunoreka [JOK

46 OCHOBAHUSI TIPU3MBI; TIpsiMasi M HaKJIOHHAs https://urok.apkpro.ru/
MIpU3MbI; OOKOBas M MOJTHAs TOBEPXHOCTh POIII resh.edu.ru
TTPHSMET OUIIH fipi.ru
bu6mmoreka [JOK
47 [Tapamrenenunen, NpsAMOyrOJIbHBINA https://urok.apkpro.ru/
napajJiesienune] 1 ero cBoicTa POIII resh.edu.ru
OUIIN fipi.ru
[Mupamupaa: N-yroiapHas MUpaMUAa, TPAHUA U bubmmorexa LIOK
48 OCHOBaHHUE NMUPaMHU/Ibl; OOKOBAs U MOTHAS https://urok.apkpro.ru/
HOBEPXHOCTh MUPAMU/Ibl; IPABUIIbHAS U PAIII resh.edu.ru
yce4y€HHas nupamuia ®UIIH fipi.ru
[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSTHE Bu6morexa [JOK
MPABUILHOIO MHOTOTPAHHUKA; PaBUIIbHAS https://urok.apkpro.ru/
49 Ipy3Ma U paBUIIbHAS MUPAMUIA;
MIpaBUJIbHAS TPEYTOJIbHAS IMPAMHUJIA U POI resh.edu.ru
MPaBUWIIBHBIN TETpadap; Kyo OUIIH fipi.ru
Bbu6nunoreka [JOK
[IpencraBnenue o mpaBUIbHBIX https://urok.apkpro.ru/
50 MHOT'OT'paHHHUKAX: OKTadIp, JOJAEKadIp U
HKOCAdIP. POIII resh.edu.ru
OUIIH fipi.ru
CummeTpust B IPOCTPAHCTBE: CUMMETPHS Bu6muoreka IIOK
OTHOCHUTENILHO TOYKH, MPSIMOM, IIIOCKOCTH. https://urok.apkpro.ru/
ol DNeMEHThl CHMMETPUU B TUPAMHUJIax,
napajuienenuneaax, IpaBuIbHbIX POI resh.edu.ru
MHOT'OTpaHHHKAX OUIIH fipi.ru




Brranciaenune 31eMeHTOB MHOTI'OIrpaHHUKOB:

bu6nunoreka [JOK
https://urok.apkpro.ru/

> PpEOpa, MaroHaH, Yribl POII resh.edu.ru
OUIIH fipi.ru
[Tmomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM brbmiorexa LIOK
53 IIOBEPXHOCTH IIPSIMOU IPU3MBI, IIJIOMIA/b https://urok.apkpro.ru/
OCHOBaHUH, TeopeMa 0 OOKOBOH POII resh.edu.ru
MTOBEPXHOCTHU MPSIMOI MPU3MBI OUITH fipi.ru
[Tmomaas 60KOBOM MOBEPXHOCTH U Bubmiorexa LIOK
54 IIOBEPXHOCTHU IIPAaBUIILHON ITUPAMUIBL, https://urok.apkpro.ruf
TeopeMa O TUIOIIa U OOKOBOM MOBEPXHOCTU POIII resh.edu.ru
YCEUEHHOM NUpPaMUbI ®UIH fipi.ru
55 Kontponbhas pabora o teme
"MHororpaHHuKH"
Bbubnunoreka IJOK
https://urok.apkpro.ru/
56 [Tonsitre 06 00BEME
POIII resh.edu.ru
OUIIHU fipi.ru
bub6muoreka [JOK
https://urok.apkpro.ru/
S7 O06bEM upaMu/Ibl
POIII resh.edu.ru
OUIIN fipi.ru
bu6mmoreka [JOK
58 O6bEM MHpaMIITE https://urok.apkpro.ru/

POIII resh.edu.ru




OUIIU fipi.ru

59

O0bEM TUpaMuIbI

bu6nunoreka [JOK
https://urok.apkpro.ru/

POIII resh.edu.ru
OUIIH fipi.ru

60

O0BEM UpaMuIbI

bu6nunoreka [JOK
https://urok.apkpro.ru/

POII resh.edu.ru
OUIIN fipi.ru

61

O06bEM pU3MBI

bu6mmoreka [JOK
https://urok.apkpro.ru/

POII resh.edu.ru
OUIIU fipi.ru

62

O0bEM pU3MBI

bu6mmoreka [JOK
https://urok.apkpro.ru/

POII resh.edu.ru
OUIIH fipi.ru

63

O06BEM npU3MBbI

bubmnoreka [JOK
https://urok.apkpro.ru/

POIII resh.edu.ru
OUIIH fipi.ru

64

HToroBast KOHTpoOsIbHAs paboTa

65

[ToBTOpeHme, 006001IEHNE CUCTeMaTH3AIUS
3HaHui. [locTpoenue ceuenuii B
MHOTOTpaHHHUKE

bubmnoreka [JOK
https://urok.apkpro.ru/

POIII resh.edu.ru




®UIIU fipi.ru

IToBTOpEHNE, 0600IIEHNE CHCTEMATU3ALIUS Bu6mmoreka 1IOK
3HaHWUW. Beruncienne pacCTosHUM: MEXKIY https://urok.apkpro.ru/
66 JIBYMsI TOYKaMH, OT TOYKH JIO IPSIMOM, OT 1
TOYKHU JI0 TIIOCKOCTH, MEXKIY PO resh.edu.ru
CKPEILUBAIOIIMMUCS TPSIMbIMHU ®UIIU fipi.ru
Brruucnenue yrioB: Mexay Bubmiorexa TIOK
67 CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEXKITY 1 https:/furok.apkpro.ru/
MPSIMOM U TIOCKOCTBIO, IBYTPaHHBIX YIJIOB, POIII resh.edu.ru
YTJIOB MEXAY IIOCKOCTSIMU OUIIH fipi.ru
[ToBTOpeHue, 06001IeHNE cUCTeMaTH3aUs Bubanoreka LIOK
3HaHUN. Beruncienue yrios: MExXy https://urok.apkpro.ru/
68 CKPEIIMBAIOIUMHUCS TPSIMBIMU, MEKITY 1
MIPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, POII resh.edu.ru
YIJIOB MEXAY INIOCKOCTSIMU OUITH fipi.ru
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
uudposbie
Ne n/m Tema ypoka Kontpoasnsie | IlpakTnyeckue
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Bbubnuoreka [JOK
. Cibepa ¥ map: EHTD, PATHYC, AUAMETD: . https://urok.apkpro.ru/
TUTOIIA]Th TIOBEPXHOCTH ChephI POIII resh.edu.ru
OUIIH fipi.ru
bubnuoreka [JOK
) Cibepa ¥ mIap: IEHTD, PATHYC, AUAMETD: . https://urok.apkpro.ru/
IUTOIIATh TIOBEPXHOCTH cephl POIII resh.edu.ru
OUIIH fipi.ru
bu6nmoreka [JOK
B3anmHoe pacnionoxxenue C(I)epbl " https://urok_apkpro_ru/
3 IIJIOCKOCTH; KacaTeabHas IIOCKOCTh K 1
cepe; wiomans chepsl POIII resh.edu.ru
OUIIHU fipi.ru
bu6mmoreka [JOK
4 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 https:/furok.apkpro.ru/
Ceuenus wapa PDIII resh.edu.ru
OUIIH fipi.ru
Hununapuyeckasi HOBEPXHOCTD, Bubmorexa HOK
i T —— . https://urok.apkpro.ru/
MOBEPXHOCTH, OCh IIMJIMHIPUIECKON POIII resh.edu.ru

IOBEPXHOCTHU

®UIIU fipi.ru




]_[I/IJ'II/IHI[pI/ILIeCKaH IIOBCPXHOCTD,

bubnuoreka [JOK

] T R —— https://urok.apkpro.ru/
MTOBEPXHOCTH, OCh LIWIMHIPUIECKOM POIII resh.edu.ru
TIOBEPXHOCTH OUTH fipi.ru

bu6nuoreka [JOK
HumuHap: ocHOBaHMS U OOKOBAs https://urok.apkpro.ru/
7 MMOBEPXHOCTh, 00Pa3yOIIas ¥ OCh; IJIOMIA Th
OOKOBOI U MTOJTHOM NMOBEPXHOCTU POII resh.edu.ru
OUIIH fipi.ru
bu6nmoreka [JOK
Lumasap: ocHoBaHMs 1 GOKOBas https://urok.apkpro.ru/

8 MMOBEPXHOCTh, 00pa3yoIIasi ¥ OCh; IJIOMIA Ih

OOKOBOH U MOJTHON MOBEPXHOCTH PO resh.edu.ru
OUIIN fipi.ru
N306paeHne MUINHIPA HA TIOCKOCTH. Bubmoreka LIOK

9 PaspépTka nmnuaapa. CeueHus MUIHHIPA https://urok.apkpro.ru/
(TUTOCKOCTBIO, TAPAIIISTEHON WITH POIII resh.edu.ru
NEepIEHINKYISIPHON OCH HMIMHIPA) ®UTH fipi.ru

Bbubnuorexa [JOK
Konuueckasi moBepXHOCTh, 00pa3yromIue https://urok.apkpro.ru/
10 KOHMYECKOW TOBEPXHOCTH, OCh U BEPLIMHA
KOHMYECKOH TTOBEPXHOCTH PO resh.edu.ru
OUIIN fipi.ru
bubnuoreka [JOK
Konyc: ocHOoBaHMe 1 BepIlInHA, https://urok.apkpro.ru/

11 o0pa3yronias ¥ OCh; IUIOIAlb OOKOBOW U

MIOJIHOW MTOBEPXHOCTHU PO resh.edu.ru
OUIIN fipi.ru
12 Konyc: ocHOBaHue u BepimnHa, bub6nuoreka ITOK




o0pa3ymolas U 0Ch; IIoaab O0OKOBOH U
MOJTHON TOBEPXHOCTH

https://urok.apkpro.ru/

PO resh.edu.ru
OUTIU fipi.ru
Bbubnuoreka [JOK
13 Yceu€HHbIN KOHYC: 00pa3yoIIKe U BBICOTA; https:/furok.apkpro.ru/
OCHOBaHUS ¥ OOKOBAs TOBEPXHOCTh PDIII resh.edu.ru
OUIIN fipi.ru
N306paxenne kKoHyca Ha TIOCKOCTH. bubnmorexa [1OK
14 Pa3BépTka konyca. CeueHust KoHyca https:/furok.apkpro.ru/
(TIIOCKOCTHI0, TTApaAJUIETFHOW OCHOBAHUIO, U POIII resh.edu.ru
MJIOCKOCTBIO, TIPOXOIAIIEH Yepe3 BEPIIUHY) ®UIIH fipi.ru
bu6numoreka [JOK
B KoMGHHaIis Tex BpameHIs 1 https://urok.apkpro.ru/
MHOI'OI'PAHHUKOB POII resh.edu.ru
OUIIH fipi.ru
bu6mmoreka [JOK
. KoMGHHaIis Te BpameHIs i https://urok.apkpro.ru/
MHOI'OI'PAHHUKOB POII resh.edu.ru
OUIIH fipi.ru
Bubnunorexa [JOK
17 KoMOuHanus Ten BparieHus u https:/jurok.apkpro.ruf
MHOTOTPaHHUKOB POIII resh.edu.ru
OUIIU fipi.ru
18 KomOunanwmst Ten BpameHus u Bu6mmoreka [IOK

MHOI'OI'PaHHHUKOB




https://urok.apkpro.ru/

PO resh.edu.ru
OUIIH fipi.ru
Bbubnuoreka [JOK
MHororpaHHuK, OIUCaHHbIA OKOJI0 chepH; https://urok.apkpro.ru/
19 cdepa, BIiMcaHHAs B MHOI'OTPAHHUK UITH B
TeJo BpaLIeHHs! POIII resh.edu.ru
®UIIH fipi.ru
bubmuoreka [JOK
MHororpaHHuK, OUCaHHbIA OKOJIO ChEPHI; https://urok.apkpro.ru/
20 ctepa, BIMCaHHAs B MHOI'OTPaHHUK WUJTH B
TeJIo BpaLCHHS POHUI resh.edu.ru
OUIIU fipi.ru
bu6numoreka [JOK
21 [Tonsatue 06 00pEMe. OCHOBHBIE CBOMCTBA https:/furok.apkpro.ru/
00BEMOB Tex POUI resh.edu.ru
OUIIHU fipi.ru
bu6mmoreka [JOK
https://urok.apkpro.ru/
22 O0bEM uIMHApA, KOHYCa
POIII resh.edu.ru
OUIIH fipi.ru
Bubnunorexa [JOK
https://urok.apkpro.ru/
23 O0BéM UIMHIIpa, KOHYCa
PO resh.edu.ru
OUIIU fipi.ru
24 O06BEéM mapa u rwiomanb chepol bu6mmoreka [IOK




https://urok.apkpro.ru/

PO resh.edu.ru
OUIIH fipi.ru
Bbubnuoreka [JOK
https://urok.apkpro.ru/
25 O06BEM mapa u riomazab chepbl
POHI resh.edu.ru
OUIIN fipi.ru
bubmuoreka [JOK
ITono6HBbIe Tena B IPOCTPAHCTBE. https://urok.apkpro.ru/
25 CooTHoIIeHUs MeX 1y TUIOMIAIMU
MOBEpXHOCTEH, 00bEMaMHU MOTOOHBIX TeN PO resh.edu.ru
OUIIU fipi.ru
bu6numoreka [JOK
HOI[O6HBIC T€Jia B IIPOCTPAHCTBE. https://urok_apkprolru/
27 CoOOTHOIIEHUS MEXKTY TUIOIIAISIMHU
MIOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEIl PO resh.edu.ru
OUIIHU fipi.ru
bu6mmoreka [JOK
28 ToBTopeHHe, 060GIICHHE i https://urok.apkpro.ru/
CUCTEeMaTU3alusl 3HAaHHUH POIII resh.edu.ru
OUIIH fipi.ru
Bubnunorexa [JOK
29 KonTtponbHas padora o temam "Tena https://urok.apkpro.ru/
Bpamenus" u "O0bembr Ten" POIII resh.edu.ru
OUIIU fipi.ru
30 [ToBTOpeHue, 06001IIcHNE U BuGmorexa LOK

CHUCTEMAaTU3al A 3HAHHUHI




https://urok.apkpro.ru/

POIII resh.edu.ru
OUIIH fipi.ru

31

[ToBTOpenue, 0600IICHIE 1
cucTeMaTu3alus 3HaHu!

Bbubnuoreka [JOK

https://urok.apkpro.ru/

POIII resh.edu.ru
OUIIN fipi.ru

32

[ToBTOpenue, 06001IICHIE U
cUcTeMaTH3alus 3HaHU!

POII resh.edu.ru
OUIIN fipi.ru

33

BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE

bu6nmoreka [JOK

https://urok.apkpro.ru/

POII resh.edu.ru
OUIIHU fipi.ru

34

CrnoxxeHre ¥ BEIYUTAaHHUE BCKTOpPOB

bubmmoreka [JOK

https://urok.apkpro.ru/

POII resh.edu.ru
OUIIH fipi.ru

35

YMHOKEHUE BEKTOpa Ha YHUCIIO0

bubmuoreka IJOK

https://urok.apkpro.ru/

POIII resh.edu.ru
OUIIH fipi.ru

36

Pasznoxenue BekTopa 1o TpémM
HEKOMIUTaHAapHBIM BekTopam. [IpaBuiio
napaenenumnena

Bbubnuoreka [JOK

https://urok.apkpro.ru/

POIII resh.edu.ru
OUIIH fipi.ru




Pemenue 3aJa4, CBA3aHHBIX C

bubnuoreka [JOK
https://urok.apkpro.ru/

37 MIPUMEHEHHUEM NIPAaBUJI JENCTBUH €
BCKTOpaMH POIII resh.edu.ru
Pemenue 3anay, cBA3aHHBIX C bubamorexa LIOK
38 IIPUMEHEHUEM ITPaBUJl ICUCTBUH C https:/jurok.apkpro.ru/
BEKTOpaMH POIII resh.edu.ru
Pemenue 3aga4, CBSI3aHHBIX C bubmorexa HOK
39 PUMEHEHUEM TpaBUJI ICUCTBUH C https://urok.apkpro.ru/
BEKTOpaMH POII resh.edu.ru
[IpsimoyronbHas cuctema KOOpAMHAT B bubmmorexa IIOK
40 npoctpaHcTBe. KoopanHatel BekTopa. https:/furok.apkpro.ruf
[Ipocreiimne 3aaaun B KOOpAUHATAX PDIII resh.edu.ru
bu6mmoreka [JOK
[IpssmoyronbHas cucteMa KOOpIMHAT B https://urok.apkpro.ru/
41 npocrpaHcTBe. KoopanHAaTHI BEKTOpAa.
[Ipocreiimune 3a1aun B KOOpAUHATAX POII resh.edu.ru
OUIIN fipi.ru
Bbubnunorexa [JOK
4 Yron mexnay Bekropamu. CkaisipHoe https:/furok.apkpro.ruf
IIPOMU3BECACHUEC BEKTOPOB PAOIII resh.edu.ru
OUIIN fipi.ru
Bbubnuoreka [JOK
43 Beruncnenue yrioB Mexy NpsIMBIMH U https:/jurok.apkpro.ru/
IJIOCKOCTSIMHU POIII resh.edu.ru

OUIIH fipi.ru




bubnuoreka [JOK

44 KoopanHaTHO-BEKTOPHBIM METO IIPH https:/jurok.apkpro.ru/
pEIICHUN TEOMETPUICCKUX 3a/1a4 POIII resh.edu.ru
OUIIH fipi.ru
bu6nuoreka [JOK
. IosTopene, oGobmene i https://urok.apkpro.ru/
CHUCTEMaTHU3aIM 3HAHUH POIII resh.edu.ru
OUIIU fipi.ru
bu6nmoreka [JOK
16 KonTponbHas pabora no treme "BekTopsl u https:/furok.apkpro.ruf
KOOpJIMHATHI B IPOCTPaHCTBE" PDIII resh.edu.ru
OUIIHU fipi.ru
[ToBTOpenue, o6o0IIeHNE U bubmmorexa LIOK
47 cucreMatu3anus 3HaHuU. OCHOBHBIE https:/furok.apkpro.ruf
(urypsl, paxrbl, TCOpeMbI Kypca POIII resh.edu.ru
TUTAHUMETPHH ®UIIH fipi.ru
[ToBTOpenue, o6o0IIeHNE U bubmmorexa LIOK
48 cucreMatuzanus 3HaHuH. OCHOBHBIE https://urok.apkpro.ru/
(burypsl, paKThl, TCOPEMBI Kypca POIII resh.edu.ru
TJIAHUMETPUHU OUIIU fipi.ru
bubnuoreka [JOK
[Toeropenue, 0600uIEHNE U https://urok.apkpro.ru/
49 cUCTeEMAaTH3alys 3HAaHUH. 3a1aun
IJTAHUMETPUHU M METOJIBI UX PEIICHUS PO resh.edu.ru
OUIIN fipi.ru
50 [ToBTOpEeHue, 0000IIEHUE U bu6mmoreka IIOK




CHCTeMaTH3alMs 3HAaHUH. 321,[[3.‘{1/1
IIaHUMETPHUH U METOABI UX PCIICHUA

https://urok.apkpro.ru/

POIII resh.edu.ru
®UIIHU fipi.ru
Bbubnuoreka [JOK
[ToBTOpEHue, 0000mEHHE U https://urok.apkpro.ru/
51 cUcTeEMaTH3alUs 3HAHUH. 3amaun
[UIAHUMETPUH U METOJIbI X PELICHUS POII resh.edu.ru
OUIIN fipi.ru
[ToBTOpenue, 06001IEHIE U Bubmroretca IOK
5 cucreMaTu3anus 3Hanuil. OCHOBHBIC hitps:/jurok.apkpro.ruf
(burypsl, pakThl, TEOPEMBI Kypca PDIII resh.edu.ru
CTepEeOMETPUU OUIIU fipi.ru
[ToBTOpenue, 06001IEHNE U Bubmioretca IOK
53 cucreMaTH3anus 3HaHuil. OCHOBHBIC hitps:/jurok.apkpro.ruf
¢burypsl, GpaxkTbl, TEOpEMBI Kypca POIII resh.edu.ru
CTEpPEOMETPUH ®UIIHA fipi.ru
IToBTOpenue, o6001IIeHNE N bubmaorexa HOK
54 cucreMaTH3auus 3HaHuil. OCHOBHBIC https:/jurok.apkpro.ruf
(burypsl, GpakThl, TEOPEMBI Kypca POIII resh.edu.ru
CTEPEOMETPHH OUIIN fipi.ru
IToBTOpenue, 06061IeHUE U bumiorexa [OK
- cucreMaTu3auus 3HaHuil. OCHOBHBIE https:/jurok.apkpro.ruf
(burypsl, GpaxThl, TEOPEMBI Kypca POIII resh.edu.ru
CTEPEOMETPHUH OUIIN fipi.ru
56 IToBTOpenue, 006obmIEHNE U Bu6morexa [IOK

CHUCTEMAaTU3al A 3HaHui. OCHOBHBIE




¢burypsl, GpaxThl, TEOpEMBI Kypca
CTEpPEOMETPUH

https://urok.apkpro.ru/

PDIII resh.edu.ru

OUIIH fipi.ru
IToBTOpenue, 06061IEHNE U Bubmuorexa HOK
5 cucreMatuzanus 3HaHuH. OCHOBHBIE https://urok.apkpro.ru/
(burypsl, paKThl, TEOPEMBI Kypca POIII resh.edu.ru
CTEpEOMETPUH OUIIU fipi.ru
bubmuoreka [JOK
https://urok.apkpro.ru/
58 Hrorosas koHTponbHas paboTa
POIII resh.edu.ru
OUIIN fipi.ru
bu6numoreka [JOK
MosTopertie, oGoGere i https://urok.apkpro.ru/
59 ’
CHUCTEMaTHU3aIM 3HAHUH POIII resh.edu.ru
OUIIHU fipi.ru
bu6mmoreka [JOK
MogToperiite, oGoGere 1 https://urok.apkpro.ru/
60 ’
CHCTEMaTH3alysl 3HAHUI PDOIII resh.edu.ru
OUIIH fipi.ru
Bubnunorexa [JOK
Mostoperte, ooGuere i https://urok.apkpro.ru/
61 ’
CHCTEMaTH3aIlysl 3HAHUI POIII resh.edu.ru
OUIIU fipi.ru
IT
6 OBTOpEHHE, 0000IIEHNE U Bu6morexa [[OK

CHUCTEMAaTU3al A 3HAHHUHI




https://urok.apkpro.ru/

PO resh.edu.ru
OUIIH fipi.ru
Bbubnuoreka [JOK
. MosTopertie, oGoGuere i https://urok.apkpro.ru/
cUCTeMaTHu3alys 3HaHU I POIII resh.edu.ru
OUIIN fipi.ru
bubmuoreka [JOK
. MowTopertie, oGoGere i https://urok.apkpro.ru/
cUCTEMaTH3alys 3HaHU I POIII resh.edu.ru
OUIIN fipi.ru
bu6numoreka [JOK
. MosTopertie, oGoGere i https://urok.apkpro.ru/
CHUCTEMaTHU3aIM 3HAHUH POIII resh.edu.ru
OUIIHU fipi.ru
bu6mmoreka [JOK
3 MogToperiite, oGoGere 1 https://urok.apkpro.ru/
CHUCTEMaTHU3aIM 3HAHUH POIII resh.edu.ru
OUIIH fipi.ru
Bubnunorexa [JOK
i Mosroperiie, 0GoGienHe 1 https://urok.apkpro.ru/
CHCTEMaTH3aIlysl 3HAHUI POIII resh.edu.ru
OUIIU fipi.ru
68 IToBTOpenue, 006obmIEHNE U Bu6morexa [[OK

CHUCTEMAaTU3al A 3HAHHUHI




https://urok.apkpro.ru/

POIII resh.edu.ru
OUIIH fipi.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

MaremaTtuka: anredpa 1 Hauaja MaTEMaTUYECKOIO aHAJIN3a, TEOMETPUSL.
I'eometpus, 10-11 knaccel/ Atanacsas JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkimonepHoe oomectBo «M3aarensctBo «IIpocBemenne

METOJIUYECKHUE MATEPHUAJIBI JIs1 YUUTEJIA

Meronunueckue pexomenaanuu. 10-11 kmaccor (k yue6nuky Atanacsu JI. C. u
Ip.), AKITMOHEPHOE 00IIIECTBO "U3naTenbcTBO "IIpocseiienue"
I'eometrpust. 10-11 xmaccel. KonTposbHbie paboThl - HWMuenckas M.A.,

nn

Axmmonepnoe o6mectBo "U3natensctBo "[IpocBemnienne

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

POIII resh.edu.ru

OUIIU fipi.ru

bubnuoreka I{OK https://urok.apkpro.ru/

[IOKYMEHT MOATMUCAH 3MIEKTPOHHOI MOANUCHIO

roCyAAPCTBEHHOE BHOIDKETHOE OBLLLEEOEPA3OBATE/IbHOE 10.10.24 13:17 Ceptudukat 7D46CEF21A126CB7819880BEA98F2984
YYPEXXAEHME JINLIEN N2 445 KYPOPTHOIO PAMOHA CAHKT-NMETEPBYPIA, (MSK)
Apxunosa MaprapuTa BanepbesHa, npexkTtop




