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IMNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaibHOro
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeJAHEro olliero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TPEOOBAHWI, TPEABABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIUHA POCCUICKOr0 0O0pa3oBaHMUS.
Peanu3zanus mporpammbl 00ecriedrBaeT OBIAICHUE KIIOYEBBIMU KOMIIETCHIIUSIMH,
COCTaBJISIONIMMH OCHOBY /ISl CaMOpa3BUTHS W HEMPEPHIBHOTO 0Opa3oBaHUs,
[EJIOCTHOCTh OOMIEKYJIBTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YJArOIITIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca TeOMETpHUM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMs OO0YCJIOBJIEHA MNPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3YyJIbTaTOB OOYUYEHHsS T€OMETPUU B HANpPaBICHUHM JIMYHOCTHOTO
pa3BuTHs oOy4aromuxcsi, ¢GopMUpoBaHUS (DYHKIIMOHATIHHON MaTeMaTUYECKOU
IPaMOTHOCTH, U3yUEHUS IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO0 M HJAEaJIbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTU4YeCKOW HAyKOW SBJICHUM M MPOLECCOB pPEAIbHOTO MHpPA, MECTE
Ir€OMETPUH B CUCTEME HAYK M POJIM MAaTEMaTHYECKOT0 MOJIEIUPOBAHNS B HAYYHOM
NO3HAaHUM U B MPAKTUKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyalmxcsi, a TaKXe KayeCTB MbILIUICHUS, HEOOXOJMMBIX [UId aJanTaluu B
COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBisgercs OAHMM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecledrBaeT BO3MOYKHOCTb H3YYEHHs Kak
JUCLUIUIMH €CTECTBEHHO-HAaY4YHON HAIIPaBJICHHOCTH, TaK U T'YMaHUTAPHOM.

Jlormueckoe MbllUIEHHE, (HOPMUPYEMOE MPU H3YYEHHUHU OOYYarOIIUMUCS
NOHATUMHBIX OCHOB T€OMETPHUH U ITIOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUN
B XOJIe pEUIeHUS TeOMETPUYECKUX 3a/ay, YMEHHE BBbIJBUTATb U OMNPOBEPraTh
TMIIOTE3bl HEIOCPEACTBEHHO HCIIONB3YIOTCA NPU PEIICHUM 3aJa4 €CTECTBEHHO-
HAYYHOTO I[MKJIA, B YACTHOCTHU U3 Kypca (QU3HUKU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYUIECTBEHHYIO POJIb BO
BCEX 00JIACTAX MAESITENIbHOCTU 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHsA, (opma
OTPaXXEHUsI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHEHIHOTO MO3HAHUS W AKTHBHOTO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUME  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BHUAbl Y4€OHON M TPYIOBOM JEATEIBLHOCTH,
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SBJISIETCSI OJHMM W3 TPO(ECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyajbHa
3amaya (opMHUpOBaHHUS y OOYYArONIUMXCS MPOCTPAHCTBEHHOTO MBIIIUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Llens ocBoenusi mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHus: — oOmieoOpazoBaTeIbHOE U OOUIEKYJIBTYPHOE pPa3BUTHE
oOydaromuxcss  4yepe3  OOecleYeHHe  BO3MOXXHOCTH  MpUOOpETeHUus U
UCIIOJIb30BAHUSI CUCTEMAaTUYECKUX T'C€OMETPUYECKUX 3HAHUM U JACUCTBU,
crenu@UUHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJIOJKEHUsST 00pa30BaHMUs
0 CTICIIMAIBHOCTSIM, HE CBA3aHHBIM C NMPUKIIAIHBIM UCIIOIH30BAHUEM F€OMETPUH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
00yJarommxcst CPEAHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyTHEHUH
Ha YPOBHE OCHOBHOTO 00Iero oopasoBanusi. Takum oOpa3om, oOydarolrecs: Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTH OOIIME MaTeMaTHYECKUE YMEHUS, CBSI3aHHbBIC
co crnenupuKoi TreoMeTpud H HeoOXOaUMbIe s JKHU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPHUIO Oojee
r1y00OKO, €clii B JalbHEUIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUECKUX
3HAHUAX B MPOPECCHOHATHHON ACSITETFHOCTH.

JlocT)keHne 1enr OCBOCHHUSA MPOrpaMMbl  OOECTIEUMBAECTCS pEHICHHEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3agadaMyd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBiIsitoTCS:

e (opMupOBaHHE TPEICTABICHUS O TEOMETPHUH KaK YacTd MHPOBOU

KYJIBTYPbI B OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOITIM MUPOM,;

e (opMupoBaHHME TPENCTaBICHUS O MHOTOTPAHHMKAX W TellaX BpAIICHUS
KaK O BXHEHIINX MAaTEeMAaTUYECKUX MOJIEINAX, TO3BOJSIONINX OMUCHIBATDH
Y U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHME YyMEHHS pACIO3HABaTh HA 4YEpTEX axX, MOJCIAX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAICHHUS,

e OBJIAJICHHUE METOJAMH PEIIEHHUs 337a4 Ha MOCTPOCHHS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE  AJITOPUTMAMHU  PEHICHUS  OCHOBHBIX  TWUIIOB  3a]ad;
dbopMupoBaHUE  yMEHHS  TPOBOJUTHL  HECJIOXKHBIE  JOKa3aTelIbHBIC
paccyk/IeHusT B XOJI¢ PEUICHHs] CTEPEOMETPUUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHE  UWHTEUIGKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJarommxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHHM, KPUTHYHOCTH MBIILJICHUS;
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e (opmupoBanue (GYHKIIMOHATEHON IPAaMOTHOCTH, peJeBaHTHOM
FEOMETPUM: YMEHHME PpACIO3HABaThb IPOSABICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB UM 3aKOHOMEPHOCTEH B peaJbHBIX JKU3HEHHBIX
CUTyallsIX M NpPHU U3YYEHUHU IPYIHMX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpHOCTEH, (GOpMYIHpPOBATh WX Ha S3bIKE
T€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHAE MOJIEIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar i peleHUs IPAKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATh U OLIEHUBATH IIOJIyYEHHBIE PE3YJIbTaThl.

OTnuYuTenbHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBISETCS BKJIIOUEHHUE B KYpC
CTEPEOMETPUM B HAdyaJle €ro M3y4eHHs 3a/1ay, pPEIIAeMbIX Ha YPOBHE
MHTYUTHUBHOTO MO3HAHUS, U OIIpeIeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTAMYJIMPYET NMPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K
JAJIbHEHNIIEMY U3YUECHUIO IIPEAMETA.

[Ipeanourenue oTAaETCs HASAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHMs, TO
€CTh TEOPETUYECKUE 3HAHMS MMEIOT B CBOEH OCHOBE YUYBCTBEHHOCTbH MPEIMETHO-
IIPAKTUYECKON JEeATEIIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalllUXCd B Kypce€ CTEPEOMETPHUH MPOBOAUTCSA 3a CUET pEIICHUs 3aJad Ha
CO3JaHME  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jady Ha  ONEpPUPOBAHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue o0paza MPOBOJUTCS € ONOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBIEYEHUS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOIHOTO COINEPKAHNUS.

OcHOBHBIE cozaepiKaTesbHble TUHUK Kypca «l'eomerpum» B 10—11 kiaccax:
«MmuororpanHukmn», «lIpsMbie U IIIOCKOCTH B MIPOCTPAHCTBE», «Teya BpameHus»,
«BeKTOopbI U KOOpAMHATHI B IPOCTPaHCTBEY). DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacrpenensercs HE TOJBKO MO COIEPXKATENbHBIM JHMHUAM, HO W II0 TOJaM
00y4eHUs Ha YPOBHE CpPEeTHEr0 OOIIEro 00pa3oBaHusl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISJIOCH MOCIEN0BATEIBHO U IOCTYNATENBHO, C
COOJIOICHHEM TPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKIIOYAINUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJICTaBICHUNA OOydYaroluXcs, paclIupss u
yrinyounss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpuun orBoautcs 2 yaca B Henento B 10 kmacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a n1Ba rojia ooydenus - 102 yueOHbIX daca.
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COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akcMoMaTHMYeCKOM IOCTPOEHMHM CTEPEOMETPUHU:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOE pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKArOLIUecs,
napajulelibHble WM CKpeuuBaronmecs npsMsie. [lapamnenpsHOCTs MNpsAMBIX U
IUIOCKOCTEH B INPOCTPAHCTBE: IapajulC/IbHbIC IpsMbIE B  IIPOCTPAHCTBE;
[1apajuIeIbBHOCTh TPEX MPAMBIX; MAPAJUIEIBHOCTh MPSAMON U IIJIOCKOCTU. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN: [apajuleyibHble  IUIOCKOCTH; CBOMCTBA
napajiebHbeIX Iiockoctel. [lpocreiiline mpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTHU: TETpa’ip, Ky0, napaiesaenunes]; IOCTPOCHUE CEUCHUI.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH TMPSAMOKW M IUIOCKOCTH, TEOpEMa O MPSIMOM
NEPIIEHAUKYIIAPHOU IIJIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPAMOU U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  MEPIECHIUKYJIAPHOCTH  JIBYX
1ockocTer. Teopema o TpEX NEePIEeHIUKYIAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHUKA, BBITYKIIbIE
Y HEBBITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TPAaHU U OCHOBAaHHUS MPHU3MBI; IpAMas M HAKIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajuiesienunes; u ero cpoucrsa. llupammpa: n-yronpHas nupamuia, TPaHU H
OCHOBaHHUE MUPaMU/Ibl; OOKOBAsI U MOJTHASI IOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHass MNHUpaMuja. OJEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuibHbIE
MHOT'OTPAaHHUKU: ITOHATHE NMPABUIBHOIO MHOTOTPAHHMKA; MPABUIIbHAA IPU3MA U
IIpaBUJIbHAS IIMPAMHUJA; NPABUIIbHAs TPEYroJibHas INHUPaMUAA U IPABUIIBHBIN
TeTpa’ap; KyO. IlpeacraBneHue O MpaBWIbHBIX MHOTOIPAHHUKAX: OKTadp,
noJeka3ip u ukoca’ip. CedeHust Npu3Mbl U IUPAMHUIBI.

CuMmMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTH.  ODJIEMEHTBl CHUMMETPUM B  NHPaMHJIAX, HapaJlIelenunenax,
IIPaBUJIBHBIX MHOI'OTPAHHUKAX.
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Boluucnenne 51€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHaM, YIJIbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
IUIONaJh OCHOBaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIHHOW MUPaMUJIBbI,
TeopemMa O IuIomaau yceuéHHor nupamuapl. [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
MOBEPXHOCTH, OCh LMJIMHIPUYECKOW MOBEpXHOCTU. LlMnuHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpasywIlas M OCh;, IUIONAJhL OOKOBOM U TOJHOU
MTOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yroIue KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM oBepXHOCTH. KOHYC: OCHOBaHKE M BEpIIMHA, 00Opa3yrolias
U OCbh, IUIONMIaJb OOKOBOM W TIOJHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yroIIre U BbICOTa; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxenue chepbl U IIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
101316 Cephl.

N3o0paxeHue Te BpallleHus Ha TIOCKOCTH. Pa3BEépTka UIMHIpA U KOHYCA.

KomOunamuu Ten BpalleHuss W MHOTOTPAHHMKOB. MHOIOTpaHHUK,
OMMUCaHHBIA OKOJIO cdephl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK, WM TEJO
BpallEHUS.

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

[Togo6ubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAJSIMHU
MOBEPXHOCTEH, 00bEMaMK MOTOOHBIX TETI.

Ceuenus mwiMHApa (MapauiebHO W MEPIEHAMKYJSIPHO OCH), CEUYEHUS
KOHyca (mapaJieTbHOE OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPIIHHY), CEUCHHS
nrapa.

BekTOpbI U KOOPANHATHI B MPOCTPAHCTBE

Bekrop Ha mockocTy U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. PaznoxkeHne BEKTopa Mo TpEM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBwiio mapauienenunena. Pemienue 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TpaBUI JCUCTBUKA ¢ BekTopamu. IIpsMoyronbHas cucrema
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KoopauHar B ImpoctpaHcTBe. Koopaunartel Bektopa. Ilpocredmme 3amauun B
KOOpAMHAaTaX. YTOJd MeEXIy BekTopamu. CKalspHOE NPOU3BEICHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsAMbIMUA U INIOCKOCTAMU. KoopanHATHO-BEKTOPHBIN
METO/I ITPY PELICHUU F€OMETPUUECKUX 3a/1a4.
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IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTrka» XapaKTepU3yHTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHl W IMp.), YMEHHEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOIUIOMY M HACTOSIIEMY POCCUMCKONW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILICHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, 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 JIMYHOT'O BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYyIIETo.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, peneHuu, paccyXIcHuM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM Pa3JINYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSITH MaTeMaTHUYeCKUEe 3HaHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOC MHUTaHWE, COAJTaHCUPOBAHHBIA PEKUM 3aHATHUA U

OTABIXA, peryisipHas busnueckas AKTHUBHOCTH); ¢dusznueckoro
COBEPIICHCTBOBAHUS, npu 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOU
NEATEIBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS; WHTEPECOM K
pa3nuuHbIM  cepaM  TIPO(ECCHOHATLHON  NEATCIBHOCTH, CBSI3aHHBIM  C
MaTEeMAaTUKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccun W peanu3oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI;
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TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO U
caMO0Opa30BaHUIO Ha NPOTSHKEHUM BCEM XU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PELICHUU MPAKTUYECKUX 3a71a4 MaTEMATUYECKON HAIIPABJIEHHOCTH.

JKO0JIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJIOTMUYECKON KYyJIbTYphbl, MOHHMAHUEM BIIUSHUSA
COLIMAJIbHO-D)KOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE IIPUPOJHOM U COLMAIBHOU
Cpelpl, OCO3HaHUEM TIJ00AJIBHOIO  XapakTepa H3KOJOTMYECKHX MpoOliem;
OpPUEHTALMEd Ha IPUMEHEHUE MATEMAaTUYECKMX 3HAHUU Ul PEIICHUA 3a1ad B
o0lacTh OKpyXXawlleld cpefpl, IUJIAHUPOBAaHUS TIOCTYIKOB M OLEHKH HX
BO3MOJKHBIX IIOCJIEICTBUH JUISl OKPYKAIOLIEN CPEbL.

IleHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U  OOIIECTBEHHOM  MpakTUKH, [MOHUMAaHUEM
MaTeMAaTUYECKOM Hayku Kak c(epbl 4elIOBEYECKOW JEeATEIbHOCTH, 3TaloB €€
pa3BUTUA M 3HAYMMOCTH JJIs Pa3BUTHS UMBWIM3ALHUH; OBJIAJACHUEM S3BIKOM
MaTEMAaTUKA M MaTeMaTH4YECKOM KyJIbTYpOHM Kak CpEICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBISATHh MPOEKTHYK) M MCCIEIOBATEIbCKYIO ACSATEIbHOCTD
VWHJVBHYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI YIEOHOTO MpeaMeTa
«Marematukay XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLiCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHLIMU PE2YAMUBHBIMU OeUCTNEUIMU.

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

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUHN, OTHOIICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICNICHUs] ~ TOHSATWH; YCTAHABIMBATH CYIIECTBCHHBIM  MPHU3HAK
KIaccu(uKanuu, OCHOBAaHWS Il OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIHN3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MNpPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBOopeuns B GdaKTax, JAaHHBIX, HAOMIOJACHHUSIX U YTBEPKICHUSIX;
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npenjaratb ~ KpUTEpUM 7S BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

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

e TPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeJIbCTBA MaTEMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTHUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
OPUBOJIUTH TPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh cnoco0 perieHUs y4dyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHs, BBHIOMpATh HauboJiee MOAXOIAIUNA C Y4YETOM
CaMOCTOATENBLHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarenbckue qeMcTBUS:

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

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCcKOro
o0BbeKTa, SBJIECHMS, TPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCAMU;

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

e IPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE MPOLIECCA, a TAKKE BbIIBUIAThH
MIPEAMOI0KEHUS O €T0 PA3BUTHUU 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,
aHAMM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH WH(POpPMAIHIO
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)  Vuueepcanbnbie  KOMMyHUKamugHble  Oelicmeus, o0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4aArOUUXCHL.

OO0menue:
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BOCIIpUHUMATh H  (DOpMyIUpOBaTh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSMH U LIENSIMU OOIIEHMUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTAaX, 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 CYXKICHHSIMH JPYTHX
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 3aJ71a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay IUTOPHH.

CoTpyaHn4ecTBo:

3)

NOHMMaTh ¥ MCHOJNb30BaThb  MpPEUMYyIIECTBA  KOMaHJHOW U
UHAUBUAYAJIBHON paOOTHI PU PEeIIeHUH YUeOHbIX 3a7a4; IPUHUMATD 11eJIb
COBMECTHOM JAESTENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOMU
paboThI, pacrpeaensTh BUAbl padoT, JOroBapuBaThCA, 00CYXKAATh 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 JEHUCTBUA C JPYIMMH YJI€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

Yuueepcanvnvie  pezynamugnvie  Oeiicmeusl, obecneuusaiom

qbopmupoeaHue CMDbICIIOBbLX YCNIAHOBOK U HCUZHEHHBIX HABLIKOB JIUHHOCMU.
CaMoopraHnaaunﬂ:

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:

BJIAJICTh HAaBBIKAMU I[I03HABATEJIbHOM peQueKCUM KaK OCO3HaHUS
COBEPILIAEMBIX JICMCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTPOJS Mpolecca |
pe3yJibTaTa peuICHUs] MAaTEMAaTUYECKOM 3a/1a4uH;

NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBHI B JEATCIBHOCTH HAa OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;
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e OIICHMBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSM, OOBSICHSTH
IIPUYMHBI JTOCTHKEHUS WIM HENOCTHMIKECHUS PE3YyJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KIJIACC

OnepupoBath MOHATUSIMHU: TOYKA, TPSIMas, TIIOCKOCTb.

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

OnepupoBaTh MOHATHSIME: MTAPATUICTLHOCTh U MEPIICHINKYJIIPHOCTh TPSIMBIX
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).

KnaccudummpoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHUS  JUIS
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHUKHW; TPABWIbHbBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIIC b ).

OnepupoBath MOHATUSMU: CEKYIAs MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSCHATH IPHUHIIUIIBI IIOCTPOSHUS CEUECHUH, UCITONIb3YsI 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, TPUMEHSS HW3BECTHBIC AaHAIMTHYECKHE METOJbI TIPH PEIICHUN
CTaHJIAPTHBIX MaTEMaTHYECKHUX 3a]la4 Ha BBIYMCICHUE PACCTOSHUN MEXIY TBYMsI
TOYKaMH, OT TOYKH JIO TMPSIMOHM, OT TOYKA JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemrate 3a1a4n Ha HAXOXKJICHUE TEOMETPUICCKUX BEITUYMH 0 00pa3liaM WIH
aNroOpuTMaM, TPUMCHSS HW3BECTHBIC AHAIMTUYCCKUE METOJbI TIPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPENIUBAIOIIUMHUCS ~TIPSIMBIMH, MEXKIYy TPSIMOA ¥ TUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.
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Boruucisate 00bEMBI M IO TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma,
nupamMuaa) ¢ TOpuMEeHeHHeM (GOpMYN; BBIUUCIATH COOTHOIICHHS MEXIY
TUTOMIASIMU TIOBEPXHOCTEM, 00bEMaMK MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B TNIPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (DUTYPBHI.

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

[Ipumensate TeoMerpuueckue QakThl JUIsi PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANnoJaralinX HECKOJIbKO IAroB PEUICHUs], €CIIU YCJIOBUS 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
KW3HU, PACTIO3HABATh NIPOSIBJIEHNE 3aKOHOB I'€OMETPUU 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, HCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOPEM, alrapara aareOpsl; pemarhb
IIPAaKTUYECKHUE 3a/1a4H, CBI3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEITUYMH.

11 KIIACC

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

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

OOBACHATH CIOCOOBI IOTYYCHHS TEJ BPALCHUSI.

KnaccuduimpoBaTs B3auMHOE paciojoKeHue cepbl U MITOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CErMEHTA; IIapOBOM CIJIOM, OCHOBaHHE LIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAQAM  TMOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (popmy.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B chepy
OMUCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAE B MHOTOIPAHHUK WM TeEJO
BpAIICHMUS.

BbyncnsaTe COOTHOLIECHUS MEX]y IJIOLAASIMU MOBEPXHOCTEN M 0ObEMaMu
M0JIOOHBIX TETl.
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N3o6paxarh u3yyaemble (UIypbl OT PYKHM M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
Guryp: BUI cBEpxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEpHpETHPOBaTH U MpeoOpa3oBbIBaTh HH(GOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTexax U
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbINonHATS  IEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOKEHHUS BEKTOpPa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1a0T.

[IpumeHsTh paBUIIO MapaieNenunea.

OnepupoBaTh MOHSATUSMU: JEKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, Yrol MEXIy
BEKTOpaMH, CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAaHAPHBIE
BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BECHNE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsIpHOE WPOW3BEIEHUE, pACKIAIbIBaTh BEKTOpP IO JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh MIIOCKOCTh YPAaBHEHHUEM B JCKApTOBOM CHCTEME KOOPIMUHAT.

[IpumensaTs reomeTpudeckue (aKTbl IS PEUICHUS CTEPEOMETPUUECCKUX
3a]1a4, MPEenoIaralonuX HECKOJIBKO I1aroB PEIICHUs, €CIIH YCIOBHUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pematp mpocreiiine reoMeTpruuecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemarp 3amaum Ha [0OKa3aTENbCTBO MAaTEMAaTHYECKHX OTHOLICHUN U
HaXO0XKJIEHUE TEOMETPUUYECKUX BEJIMYMH M0 00pa3aM WiIH alropuT™MaM, MPUMEHSIS
M3BECTHBIC METO/IbI TP PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IppuMensaTP  NpoCTEHIIME TNPOrPAMMHBIE  CPEICTBA M JIEKTPOHHO-
KOMMYHUKAIIMUOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUUECKUX 3aau.

[IpuBoaUTH TpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
’KU3HU, paClIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh MONyYeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh pPEabHBIC
CUTyallud W TPUMEHSATh H3yUEHHBIC MOHATHUA B TPOIECCE MOHMCKA PEIICHUs
MaTeMaTU4YeCKu CGHOPMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATH pealbHbIC
CUTyalldM Ha S3bIKE T€OMETPHUM, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKHUX IOHATUI U TEOpEM, allfapara ajareopsl; pemarhb
IPaKTUYECKUE 33a]]a4l, CBA3aHHbBIE C HAXOKJICHHUEM F€OMETPUUECKUX BEIIMYHUH.
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YYPEXXAEHUE CPEAHSAA LLUKOJIA N2 1 UM. A. TBAPJOBCKOIO TI.
MOYUHKA, AHToHeHkoBa Jllogmuna BukTopoBHa

MYHULUUNAJIbHOE BFOA)XETHOE OBLLIEOBPA30OBATEJIbHOE 20.09.24 15:13 (MSK) MpocTas noanuce




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnsie | IlpakTnyeckue
n/n NMporpamMmsblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
bu6munoreka [JOK
L Brezettie B crepeometpiio 10 https://m.edso0.ru/1c209e37
[Ipsimble 1 MIIOCKOCTH B MPOCTPAHCTBE. bubmuotexa [{OK
2 . 12 1
[TapajutenbHOCTB NPAMBIX U IUIOCKOCTEN https://m.edso0.ru/1c209e37
3 IlepneHUKyYJIAPHOCTD IPSIMBIX U 12 bubmmnorexa [IOK
IJIOCKOCTEN https://m.edso0.ru/1c209e37
bub6munoreka [JOK
4 1 1
VYrasl MexAy IpSMBIMU U TUIOCKOCTSIMU 0 httos://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> Muororpatiiitii 11 ! https://m.edsoo.ru/1c209e37
bub6munorexa [JOK
n 1
6 OOBEMEI MHOrOTPaHHHKOR o https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CEUCHHUSI, PACCTOSIHUS U YIJIbI 4 1 Bubmorexa [JOK
pere: P 7 https://m.eds00.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 5 0
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmoreka [[OK
. Tena Bpatenus 12 https://m.edsoo.ru/1c209e37
N bubnuoreka [JOK
2 OOnEub TEN ° ! https://m.edsoo.ru/1c209e37
bu6nunoreka [JOK
3 BekTops! 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 0600MICHNE, 7 1 bu6mmoreka [{JOK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/1¢c209e37
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 3 0

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOANUCHIO

MYHULUWNAJIbHOE BIOAXETHOE OBLLEOBPA30OBATEJ/IbHOE 20.09.24 15:13 (MSK) Mpocras noanucb
YYPEXXAEHUE CPEQHSAS LUKOJIA N2 1 UM. A. TBAPJOBCKOIO I,
MOYUNHKA, AHTOHEeHKOBa JltogMmna BuktoposHa



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOANUCHIO

MYHULUWNAJIbHOE BIOAXETHOE OBLLEOBPA30OBATEJ/IbHOE 20.09.24 15:13 (MSK)
YUYPEXXAEHVE CPEAHSASA LLKOJIA N2 1 UM. A. TBAPAOBCKOIO I
MOYUNHKA, AHTOHEeHKOBa JltogMmna BuktoposHa

MpocTtaa noanucb




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kontposbubie | IlpakTHueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
OCHOBHBIE OHATHS CTEPEOMETPUHU:
TOYKa, NpsMasi, INIOCKOCTb,
npocrpaHcTBo. [IpaBuna
bu6mmoreka [JOK

n300payKeHHsI HA PUCYHKaX: 1

_ https://m.edsoo.ru/aecc77cd
M300paKeHHSI TUIOCKOCTEH,

HapauIeIbHBIX NPSAMbIX (OTPE3KOB),
CEpEMHBI OTPE3KA

[lonsTus: MEpCCCKaAroIMeCca

bu6mmoreka [IOK
TJIOCKOCTH, TTepeCceKaroIIrecs mpsmast 1

https://m.edsoo.ru/2d8a9c99

U IJIOCKOCTH

[Tonsarus: nepecexaronmecs
bu6muoreka [JOK

IJIOCKOCTH, ITepecEKaroIuecs mpsmast 1 https://m.edsoo.ru/db685673

" IIJIOCKOCTh

3HAKOMCTBO C MHOT' OIr'paHHUKAMU,

M300pakeHHEe MHOTOTPAaHHUKOB Ha 1 bubnnoreka [HOK
PHUCYHKAaX, Ha MIPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTeKax
Hauanbnbie cBeeHus 0 Kyoe u
MUPAMHJC, UX pPa3BEé TKI/I}I:I MOJICITH 1 bubmorera IOK

PAMIIE, uX passep AT https://m.edsoo.ru/b30dff38
CeueHusI MHOTOIPaHHUKOB

bu6mmoreka [JOK

HauanpHbIe cBeieHHs 0 KyOe 1 1 1

https://m.edsoo.ru/3d8ffd32
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NUPAMHUJIE, UX Pa3BEPTKU U MOJIENIH.
CeveHuss MHOTOIpaHHUKOB

ITonsiTre 00 aKCHOMATHYECKOM

7 IIOCTPOEHUHN CTEPEOMETPHUN: aKCHOMBI bubnuorexa IIOK
P p TPHH: https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
IMousaTHE 00 aKCMOMATUYECKOM
8 IIOCTPOEHUU CTEPEOMETPHUHN: AKCUOMBI bubmnorexa [OK
p p puH: https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBHS U3 HUX
ITonsarue 00 akCHOMATHYECKOM
9 [IOCTPOCHUN CTEPEOMETPUN: AKCUOMBI bubnnorexa I[OK
P p ThuH: https://m.edso00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBUS U3 HUX
ITousaTe 00 aKCHOMATHYECKOM
10 IIOCTPOECHUU CTEPEOMETPHHN: AaKCHOMBI bubmorexa HOK
p p pHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIIEJICTBHS U3 HUX
B3anMHoOe pacrionokeHue npsMbIX B
11 IIPOCTPAHCTBE: NEPECEKAIOINECS, bu6mmoreka LIOK
napajielbHbIE U CKPELIUBAIOIINECS https://m.edso0.ru/1a2520f6
TPsIMBIE
[TapaienbHOCTD PSAMBIX U
TJIOCKOCTEH B MMPOCTPAHCTBE:
12 napajuiejIbHbIE IPSIMEBIE B bubmmorexa [OK
P P .. https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MaPAUICTLHOCT TPEX
TIPSIMBIX
[TapajtenbHOCTH NPAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE: bubnmoreka [HOK
13 .
[TapannenbHOCTH IPSIMOU U https://m.edsoo.ru/ee1d19b9
[UIOCKOCTH
Bbubmnoreka IHOK
14 VYTIIBI ¢ COHANpaBICHHBIMHU 1

https://m.edsoo.ru/9f4071b9
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CTOpOHaMU

15 VYron Mexay npsiMbIMU B bubnmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron mexay npsMpIMHU B bu6nunoreka [JOK
16
IIPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapaniaenbHOCTh MIIOCKOCTEM: bubamnoreka [HOK
MapasuiebHbIE IIOCKOCTH https://m.eds00.ru/2e18f255
18 CBolicTBa NapajuIeNIbHbIX MIOCKOCTEN bubamorexa LIOK
P https://m.edso0.ru/e504d656
IIpocreiimue npocTpaHCTBEHHbIE
19 q)ir bl Ha rmoixocin' TeTpad bubmorexa [TOK
P $ TETPAD, https://m.edsoo.ru/4a28dc02
KyO, napajuiejenumnes
. bu6mmoreka [JOK
20 I1
OeTpOSIHE CeneHid https://m.edso00.ru/1d434d0f
bubmuoreka [[OK
21 II i
OCTpOSHILE CeHCHH https://m.edsoo.ru/ec26fe5d
KonTtponbhas pabora o Teme
2 "IIpsiMbl€ U MIIOCKOCTH B 1 bu6mmoreka LIOK
npoctpancTie. [lapaienbHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U MIJIOCKOCTEH"
[lepneHANKYASIPHOCTD NPSIMOM U
23 HJI(I;)CKO(‘i‘I/I'};[e lj'ICH WK 1;1;1 HBIC bubmmorexa IIOK
- HIEPHCHMIY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B TIPOCTPAHCTBE
24 ITpsimble napasienbHbIE U bu6mmoreka [IOK
MEePIECHINKYIISIPHBIE K TIJIOCKOCTH https://m.edso0.ru/0ac11c95
[Ipsmbie mapannenbHble U bubnunoreka LHOK
25
MEPIECHINKYIISIPHBIE K TIJIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHMKyaIPHOCTH bubmuoreka [JOK
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HpHMOﬁ 1 IIJIIOCKOCTHU

https://m.edsoo.ru/f85bfc46

27 [Tpu3Hak neprneHauKyIIpHOCTH bu6mmoreka LIOK
MPSAMOMN U TIOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o psiMoi bubnmnoreka [HOK
MEPIEHANKYIISIPHON TIIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o psiMoit bubamnoreka [HOK
MEPIECHANKYISIPHON TIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnmnoreka LIOK
NEPHEHANKYJIAPHON TUIOCKOCTH https://m.edso0.ru/7d18834b
IlepnieHaUKYISIp U HAKIIOHHLBIC:
31 pa(iTOHHI/IeyOT ”I[)O‘H(I/I 710 TUTOCKOCTH, EtT‘iH;;T:;zgﬁllg 3c477d3
paccTosiHue OT IPSIMOM /10 TJIOCKOCTU
[leprnieHIuKyNAp ¥ HAKIOHHBIE:
32 paCPCTosIHI/IeYOT quKH 710 TUIOCKOCTH, E::g?;?f:;i?ﬁ}é 6fefadd
paccTosHUE OT MPSIMOH 10 TIOCKOCTH
[TeprieHAUKYISAp U HAKIIOHHBIE:
33 pag():To;IHI/IeyOT IT)OIIKI/I 110 TJIOCKOCTH, Eg{i?;ﬁf;igﬁismb 8e3
paccTosiHue OT IPSIMOM /10 TJIOCKOCTH
[TeprieHAUKYISIp ¥ HAKIIOHHBIE:
34 paceromme or roukn 0 noekocr, BibmeneallOK
paccTosHUE OT MPSIMOH 10 TIOCKOCTH
35 VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKAY bubnuoreka [IOK
MIPSIMOM M TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JByrpaHHbIi yroi, JUMHEHHBIA Yo bubamnoreka [HOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBbIil yroi, JMHEUHBIA YTroi bubnmnoreka LIOK
JBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed
38 [TepreHIUKyYIIPHOCTD TUIOCKOCTEH : bubamnoreka [IOK
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MPU3HAK NEPIEHAUKYIIPHOCTH IBYX
IUIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

HepHeHI{I/IKYJ'IHpHOCTB TUIOCKOCTEM

39 MPU3HAK MEPIIEHANKYISIPHOCTH JIBYX bubmmorexa LIOK
5 https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
IlepneHMKyJIApPHOCTD IIOCKOCTEH
40 IIPU3HAK NEPIIEHIUKYIIPHOCTH IBYX bubmmorexa LIOK
- https://m.edsoo.ru/ba75dc57
MJIOCKOCTE!
41 TeopeMa 0 TpEX MEPIEHAUKYIIApaX bubmorexa LTOK
https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX MepHeHAUKYISIpax bubmmorexa LIOK
https://m.edsoo0.ru/52188a7d
43 TeopeMa 0 TpEX MEpIEHAUKYIIApax bubmmorexa LTOK
https://m.eds00.ru/9f246736
KontponbHas pabora 1o remam
44 "TleprneH IUKYISIPHOCTD MPSMBIX H 1 bubmuoreka [IOK
mIockocTe" u "YTibl MEXIy https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TJIOCKOCTAMHU"
[ToHsiTE MHOTOTpaHHUKA, OCHOBHbIE
AJIEMEHTBI MHOTOTpaHHUKA,
45 BBITTYKJIBIC U HEBBITTYKJIbIC bubmioreia HOK
. https://m.edsoo.ru/2d24e873
MHOTI'OTpaHHMKH; pa3BEPTKa
MHOTI'OTpaHHMKA
[Tpusma: N-yronpHas npusMa; rpaHu u
46 OCHOBaHMS IIPU3MBI; TIpsiMast U bubnmnoreka [HOK
HaKJIOHHAs! TPU3MBbI; OOKOBas https://m.edsoo.ru/b4ad63ad
II0JIHAs! IOBEPXHOCTH NTPU3MBI
47 [Tapaytenenunen, NpsMOyrOJIbHBIN bubaunoreka LIOK

napauicjIcluIea u €ro CBOICTBa

https://m.edsoo.ru/8a7be6383
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[Tupamupa: N-yronbHas TUpaMHA,
T'PaHM ¥ OCHOBAaHHE ITHPaMU/IbI;
OOKOBas M MOJHAs TOBEPXHOCTh
NUpPaMU/IbL; TPABUIIbHAS U yceuEHHAs
nupamMuza

Bbub6nunoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBMIIbHBIE MHOTOTPaHHHKH
MOHSITHE TTPABUIILHOTO
MHOT'OI'paHHMKA; IPaBUIIbHAS ITPU3Ma
W TIpaBUJIbHAS MMUPAMH/IA; TPABUIIbHAS
TpeyroibHasi MupaMuaa u
IIPaBWIbHBIN TETpa’Ip; KyO

Bbub6nunoreka [JOK
https://m.edso0.ru/074c8865

50

IIpencrasienue 0 npaBUIbHBIX
MHOI'OI'paHHMKAX: OKTa3JIp,
JOJEKadIp U UKOCAIP.

bu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CuMmMeTpusi B TPOCTPAHCTBE:
CUMMCETpPUA OTHOCUTCIIBHO TOYKH,
MPSMOM, MIIOCKOCTH. DIEMEHTHI
CUMMETpHUU B IUPAMUJIAX,
napaujiCiicnnmincaax, MpaBuJIbHbBIX
MHOT OIpaHHHMKaX

Bbub6nunoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Bruncienne pi1eMeHTOB
MHOTOI'PaHHHMKOB: pEOpa, AMaroHaIH,

YTJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM TIOBEPXHOCTH IIPSIMOU
IIPU3MBI, IUIOIIAb OCHOBAaHUM,
TeopemMa 0 OOKOBOI MOBEPXHOCTH
IIPSAIMOU NPU3MBI

bu6munoreka [JOK
https://m.eds00.ru/37d84157

54

[Tnomane 60KOBOM MOBEPXHOCTH U

bubnuoreka [TOK
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[IOBEPXHOCTH IIPABUIIBHOU https://m.eds00.ru/5603e30b
MUPaMHU/JIbL, TEOpEMa O TUIOIIAIU
OOKOBOI1 TOBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI
55 Konrponbnas padora no reme bu6mmoreka [IOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bubmuoreka [JOK
56 Honsrue 00 ooneme https://m.edso0.ru/7ad0020b
N bu6mmoreka [IOK
> OObEM mpamh el https://m.eds00.ru/235171b3
n bubnuoreka [JOK
58 OOnem mpamh et https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 OOpEM mupamm eI https://m.eds00.ru/79¢10312
" bu6muoreka [JOK
60 OObEm mHpamu et https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OObEM MpH3MEI https://m.eds00.ru/79853608
N bubmuoreka [JOK
2
6 OObEm mpusMEI https://m.edso0.ru/1e053890
N bu6munoreka [JOK
63 0
OOBEM [IPHIMEL https://m.eds00.ru/482d3f51
64 KontponbHas pabora o reme bubnunoreka LIOK
"OOBbEMBI MHOTOT'PaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 0600IICHIE
65 CHCTEMAaTHU3allus 3HAHHH. bubmuoreka [{OK
IToctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTDaHHHUKE
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[ToBTOpeHnue, 06001EeHE
CHUCTEMaTU3ALMS 3HAHUM.

66 Brerunciienue pacCTOSHUN: MEXKIY 1 bu6mmoreka [IOK
JBYMS TOUKaMH, OT TOUKH J0 IPSIMO, https://m.edsoo.ru/f7792ba9
OT TOYKHU JI0 MIIOCKOCTH, MEXKIY
CKPEIIHNBAOIIUMUCS TIPSIMBIMHU
bu6mmoreka [JOK
67 HroroBas koHTpoJIbHAS paboTa 1 1 httos://m.edsoo.ru/b9146bc0
[ToBTOpenue, 06001EeHE
CUCTEeMAaTH3alus 3HAaHUH.
Beruncrnenue yrioB: Mexn
68 CermHBaromeHc;I npﬁML};MH, 1 Bubmaorexa ITOK
. https://m.eds00.ru/56765e8b
MEX]y MPSMOM U TJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TJIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
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11 KIIACC

KoanuecTBo yacoB JIeKTPOHHBbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontposbubie | IlpakTHyeckue p
n/n Bcero u3ydyeHnusi | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
Cdepa u map: ueHTp, paguyc,

1 WaMeTp; TUTOIAIh TTIOBEPXHOCTH 1 bubmorexa [TOK
A TP TUTotan P https://m.edsoo.ru/0341bc2b
cepsl
BsanmMHuoe pacrionoxxenue cepol 1

bu6mmoreka [JOK
2 IUIOCKOCTH;, KacaTeabHasl MITOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mmomans chepol

3 N3o00pakenne cepsl, mapa Ha 1 bubnunoreka LHOK
riockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunmuaapudeckast MIOBEPXHOCTD,

4 00pa3yoIne UIHHIPHIECKOMN 1 bubnmoreka [HOK
MOBEPXHOCTH, OCh IIMJIMHAPUIECKON https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
Humuaap: ocHOBaHMS B OOKOBas

5 MOBEPXHOCTh, 00pa3yIoias u och; 1 bubnuoreka [IOK
Iomaas OOKOBOM U ITOJTHOMN https://m.edso0.ru/1886216
MIOBEPXHOCTH
N300pakeHre MIMHIpa Ha
iockocTH. Pa3Béprka numuHpa.

6 CeueHus IMIUH pa (HHOCKOCTII:IO 1 bubmmorera [IOK

H . P ’ https://m.edso0.ru/016e25¢eb
napasuieIbHON WK
NEPIICHIUKYISIPHONU OCH IIAITUHAPA)
bubnuoreka [JOK
7 Konunueckasi moBepxXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yrolire KOHUIeCKOH
MIOBEPXHOCTH, OCh M BepUIMHA
KOHUYECKON MTOBEPXHOCTH

Konyc: ocHOBaHMe 1 BepIINHA,

8 o0pa3yrolas U 0Ch; MJIOIA1b bubmmorexa LIOK
N . https://m.eds00.ru/897dd3b2
OOKOBOI U MOJTHOM MOBEPXHOCTH
0| moons conommmmnn Gonosmt Eatmmorera LIOK
’ https://m.edso0.ru/1468bab3
MIOBEPXHOCTh
N306paxenue konyca Ha
mIockoctu. Pa3BépTka KoHyca.

10 Ceuenus KoHyca (TUIOCKOCTHIO, bubnmnoreka [HOK
MapajuieIbHOM OCHOBAHHUIO, U https://m.edsoo.ru/Obdelbe8
TUIOCKOCTBIO, MPOXOAIIEH uepe3
BEPIITUHY)

11 KomMOuHanwms Ten BparieHus u bubnunoreka LHOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMCAHHBIA OKOJIO

12 cdepsl; chepa, BIUcaHHAS B bubnmoreka [JOK
MHOI'OTPaHHUK WJIA B TEJIO https://m.eds00.ru/0b136158
BpalleHUs

13 [TousTe 06 00bEMe. OCHOBHEIS bubmuoreka [{OK
CBOICTBAa 0OBEMOB TET https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 OOBEM M Ipa, KORyCa https://m.edsoo.ru/5513d87b
. bubmuoreka [JOK
15 OOpém mapa u momas chepe! https://m.edso0.ru/d189bde2
16 [TogoOHBIE TENa B MPOCTPAHCTBE. brtmorexa LIOK

https.//m.edsoo.ru/810cfleb

|
i
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CooTHoOIIEeHUS MEXTY IO ASTMU
MOBEPXHOCTEH, 00hEMaMu
MOIOOHBIX TEJI

17 KonTponbnas padota no remam 1 bubamnoreka [HOK
"Tena Bpamenus" u "O6bemMbl TEN" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MJI0CKOCTH U B bubnmnoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxxeHre 1 BBIYUTAHHUE BEKTOPOB bubmmorexa [IOK
P https://m.edso0.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YHUCIIO0 bubmorexa [JOK
P https://m.edsoo.ru/dee379eb
Pasznoxenue BekTopa 1o TpéM
21 HEKOMITJIAaHAPHBIM BEKTOpaM bubmorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuito mapasuienenumnena
Pemenne 3amga4, CBSI3aHHBIX C
22 MPUMEHEHUEM TTPaBUJI JeHCTBUH C bubmmorexa [IOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
23 i I/Ip CIICHUH reOMef UYECKUX brbmmorexa LIOK
PHP P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsmoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. bu6mmoreka [IOK
Koopaunarsl Bextopa. [Ipocreitmue https://m.edso0.ru/48db7058
3a/1a4yu B KOOpJIMHATAX
o5 Yron Mexay BEKTOpaMH. bubaunoreka LHIOK
CkansipHOe IpOU3BEEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucienue yrios Mexay bubaunoreka LIOK

MMPAMBIMU U TINIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonTponbnas pabota mo Teme
27 "BeKTopbl 1 KOOPMHATHI B 1 1 bubmorexa [TOK
" https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 0600IICHNE 1
28 cucreMaTu3anus 3Hanuil. OCHOBHbIE 1 bubnmoreka [HOK
(burypsl, pakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpenue, 0600IICHIE 1
29 cucreMaTtu3anus 3Hanuii. OCHOBHbIE 1 bubnuoreka [JOK
¢burypsl, GpaxkThl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
IUTAHUMETPUH
[ToBTOpenue, 0600IICHIE 1
30 CHUCTEMaTHU3alMs 3HaHUU. 3a1auun 1 bubmuoreka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpEHME, 0600IICHUE 1
31 CHUCTeMaTH3aIus 3HaHWK. 3a/1auun 1 bubmuoteka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpEHME, 0000IICHUE 1
cucreMaru3anus 3HaHuil. OCHOBHBIE bu6munoreka [JOK
32 1
(burypsl, paKThl, TEOPEMBI Kypca https://m.edso0.ru/74b2ad91
CTepEeOMETPUU
bubnunoreka [JOK
33 HroroBast KoHTpoNbHAs paboTa 1 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600IICHIE 1 1 bubmmoreka ITOK
CcUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[MPOI'PAMME
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