MHWHHUCTEPCTBO IMPOCBENIEHUS POCCUMCKOM ®EJEPAIINN
JenapramenT oOpa3zoBanus u Hayku Kypranckoii o61actu
OTtaen o0pa3oBanust AxMuHUCTPAUUM JIe0sKbeBCKOro MyYHUIUIIAJIBHOTO
OKpyra

MKOY "Apaaryiabckasi cpeaHssi 00ueodpa3oBare/ibHas mKoJa'"

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
IlIencoser 3am aupexropa no YBP  mupexrop

[Iporoxomn Nel [Tpoxonsesa E.A. CamoitnoB A.E.
oT «27» aBrycra 2024 . [Tpuka3z Ne56/12

ot «30» aBrycra 2024 r.

PABOYAS [IPOTPAMMA
(ID 6544619)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

it oOyvatomuxcs 10-11 kmaccos

Apaaryas 2024



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€OHOHM M TPYIOBOM NEATEIBLHOCTH,



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;



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.



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
NIEPIIEHAUKYIIAPHOU IIJIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOjl MEXAY IPSAMOU 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  IJIOCKOCTEM: TNPHU3HAK  IEPIECHIUKYJISAPHOCTH  JIBYX
1ockocTer. Teopema o TpEX NEePIEeHIUKYIAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHHUKA, BBIITYKJIBIC
Y HEBBITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
OpU3Ma; 'PpaHu U OCHOBAaHHUS MPU3MBI, NIpsiMasi U HAKJIOHHAs NPHU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajuiesienunes; u ero cpoucrsa. llupammpa: n-yronpHas nupamuia, TPaHU H
OCHOBaHHUE MUPaMUIbl; OOKOBasl U MOJIHASI TOBEPXHOCTh MUPAMUIbI; TPaBUIIbHAS 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: OKTadJp,
noJeka3ip u ukoca’ip. CedeHust Npu3Mbl U IUPAMHUIBI.

CuMmMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTH.  ODJIEMEHTBl CHUMMETPUM B  NHPaMHJIAX, HapaJlIelenunenax,
IIPaBUJIBHBIX MHOI'OTPAHHUKAX.



Boluucnenne 51eMEHTOB MHOTOTPAHHHUKOB: péOpa, IuaroHayu, 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 TIuIomaau yceuéHHor nupamuapl. [lonstue o0 o0BEMe. OOBEM
NUPaMU/IbI, IPU3MBI.

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

11 KVIACC

TeJia BpaleHust

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

KoHnueckass moBEpXHOCTh, 00pa3yroIue KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepXxHOCTH. KOHyC: oCHOBaHME U BepilnHa, 00pa3yromias
U OCb, IUIOMIaJb OOKOBOM U TIOJHON TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yroIIre U BbICOTa; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxkenue cepbl U MIOCKOCTH; KacaTedbHas MIOCKOCTh K cdepe;
IJI01a/1b CEepHI.

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

[Togo6ubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAJSIMHU
MOBEPXHOCTEH, 00bEMaMH TIOTI00HBIX TEJL.

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

BekTOpbI U KOOPANHATHI B MPOCTPAHCTBE

Bekrop Ha mockocTy U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4KCcio. Pa3nokeHue BEeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwiio mapauienenunena. Pemienue 3amay, CBSI3aHHBIX €
IIPUMEHEHHEM IIpaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema



KoopauHar B ImpoctpaHcTBe. Koopaunartel Bektopa. Ilpocredmme 3amauun 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 PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSI MPOTpaMMbl y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IIUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKJaHCKOM UJICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUHMCKONM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILICHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO Oy IyIIETO.

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

OTABIXA, peryisipHas busnueckas AKTHUBHOCTH); ¢dusznueckoro
COBEPIICHCTBOBAHU, npu 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATEIBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYdy, OCO3HAHWUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymel mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KHU3HEHHBIE IUIAHBI;



TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTEMaTHYECKOMY OOpa3oBaHHIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH IPAKTUYECKHUX 3aJ1a4 MAaTEMATUYECKON HAIPABICHHOCTH.

JKOJOrHYeCKoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYypbl, MMOHWMAaHUEM BIUSHUS
COLUAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
Cpenbl, OCO3HAaHHWEM TJO0AaTBbHOrO XapakTepa HSKOJOTMYECKHX Mpolsem;
OpUEHTAllMEd HA NPUMEHEHHWE MAaTEMATHYECKHUX 3HAHUM Ul pELIeHUs 3a1ad B
0o0JaCTH  OKpy)Karomiel cpeapl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH HUX
BO3MOXHBIX ITOCJICICTBUH [l OKPYKAIOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO 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 MaTEMAaTHYECKON KyJbTypOMl Kak CpEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIATHh MPOEKTHYK) M HCCIEAOBATENBCKYIO JESITENBHOCTh
WH]JIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

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

1)  Vuusepcarvnvie  noznasamenvHvle  Oeiicmsus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYEccos ooyuarowmuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpyXCarowe2o  Mupa;  NpUMEeHeHUue  JN02UYECKUX,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUHN, OTHOIICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICNICHUs]  TOHSATWN; yCTAHABIMBATH CYIIECTBEHHBIM  TMPHU3HAK
Kiaccu(uKanyu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIHN3A;

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

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



npenjaratb ~ KpUTEpUM 7S BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUCHUM 110 aHAIOTHH;

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

e BBIOMpaTH cHoco0 perieHus y4dyeOHOM 3adavyuM (CpaBHUBATH HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATENBLHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarenbckue qeMcTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HCCJIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS,
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOUIUE MPOTHUBOpPEUHE, MpoOIemy,
yCTaHABIMBaTh  UCKOMOE M  JaHHOe, (OpMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCcKOro
o0BbeKTa, SABJICHMS, MPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

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

e TIPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE IPOLIECCA, A TAKXKE BBIJIBUraTh
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,
aHAIN3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIIPETHUPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

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

e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSTEITHLHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnbie  KOMMyHUKamugHble  Oelicmeus, o0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4aArOUUXCHL.

OO0menue:



BOCIIpUHUMATh H  (DOpMyIUpOBaTh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSMH U LIENSIMU OOIIEHMUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 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; CONOCTAaBJIATh CBOM CYXKJIEHHS C CYXIACHUSMH JPYTHUX
YYaCTHUKOB JMAJIOTa, OOHAPYKMBATh Pa3IMYME U CXOJCTBO MO3UIUH; B
KOPpEKTHOU (hopme hopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS,
OPEACTABIATh  PE3ydbTaThl  PEUIEHUA  3a/Jaud,  JKCIIEPUMEHTA,
UCCIIEIOBAHUs,  TPOEKTa;  CaMOCTOATENbHO  BbBIOMpaTh  (popmat
BBICTYIUICHUS ¢ YYETOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

3)

NOHMMaTh ¥ MCHOJNb30BaThb  MpPEUMYyIIECTBA  KOMaHJHOW U
UHAUBUAYAJIBHON paOOTHI PU PEeIIeHUH YUeOHbIX 3a7a4; IPUHUMATD 11eJIb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBaTh OPraHU3alMI0 COBMECTHOM
paboThI, pacrpeaensaTh BUAbl padoT, JOroBapUBaThCsA, 00CYKAATh MPOLECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYNIOBBIX opMax padboThl (00CYK/IeHNs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOIHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH YJ€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 IHCUZHEHHBIX HABLIKOB JIUYHOCMU.
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 HAaBBIKAMU I[I03HABAaTEJIbHOM peduiekcun Kak OCO3HaHUSA
COBEPILIAEMBIX JICMCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTPOJS Mpolecca |
pe3yJibTaTa peuICHUs] MAaTEMAaTUYECKOM 3a/1a4uH;

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



e OIICHMBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSM, OOBSICHSTH
IIPUYMHBI JTOCTHKEHUS WJIM HENOCTMIKEHUS PE3YyJIbTATOB JESATEIbHOCTH,
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 MOHATHIMU: MMAPATUICTLHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX
Y IIJIOCKOCTEMN.

KnaccudummpoBate B3amMHOE pPACTONOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO YrJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yTiia; TpagycHas mepa
JIBYTPAaHHOTO yTJIa.

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

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

KnaccudummpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHMS  JUIA
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHUKHW; TPABWIbHbBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIIC b ).

OnepupoBath MOHATUSMU: CEKYIAs MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSCHATH MPUHIIMITBI TIOCTPOSHUSI CEUCHUM, HCTIONIB3YysI METO/T CJIC]IOB.

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

Pematp 3amaun Ha HaXOXKCHHE TEOMETPUICCKUX BEIMYMH 110 00pas3am Win
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAIUTUYCCKUE METOJbI TPU PEHICHUH
CTaHJIAPTHBIX MaTEMaTHYECKHUX 3a]la4 Ha BBIYMCICHUE PACCTOSHUN MEXIY TBYMsI
TOYKaMH, OT TOYKH JIO TMPSIMOHM, OT TOYKA JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemate 3a7aun Ha HAXOXKICHUE TEOMETPUYECKHUX BEJIMYUH 10 00pasnaM HiIu
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAJIMUTUYCCKUE METOIbI TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPENIUBAIOIIUMHUCS ~TIPSIMBIMH, MEXKIYy TPSIMOA ¥ TUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



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

OnepupoBaTh NOHATUAMHU: CHMMETPUS B TNIPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TIIOCKOCTh CHUMMETPUHU (DUTYPHI.

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

[Ipumensate TeoMerpuueckue QakThl JUIsi PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaramiliX HECKOJIBKO 1IaroB PELICHHUS], €CJIA YCIOBUS IPUMEHEHUS
3a/laHbl B SIBHOU (opMme.

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

[IpuBOOMTE HpUMEpPbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B MPHUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIC 3HAHUSA Ha MPAKTUKE: AHAIU3UPOBATH PEAJIbHbBIC
CUTyallUM W TIPUMEHATh W3YUYECHHBIE TIOHSTUS B TMPOILECCE MOMCKA PEHICHUS
MaTeMaTU4YeCcKu C(HOpMYyIUpPOBAaHHON MpOOIEMbl, MOJAEIUPOBATh peallbHbIC
CUTyallud Ha A3bIKE TE€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM F€OMETPUYECKUX MOHATUI U TEOpeM, armnapara ajareophl; penaTh
MPAKTUYECKHUE 3aJ]a4H, CBSI3aHHBIEC C HAX0XKJICHUEM IT'€OMETPUUYECKUX BEJIMYMH.

11 KIIACC

OnepupoBaTh TOHATHIMH: [HJIWHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIUe
MWIMHAPUISCKON  TIOBEPXHOCTH,  IMWJIWHIAP;,  KOHWUYECKas  IMOBEPXHOCTH,
oOpa3yronue KOHUYECKOH TOBEPXHOCTH, KOHYC; c(heprueckasi TOBEpXHOCTD.

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

OOBSICHATH CITOCOOBI TTOTYUYEHUS TE BPAICHHUS .

Knaccudummpoats B3auMHOE pacrionoxenne chepsl U MITOCKOCTH.

OnepupoBath MOHSATUSMHU: MAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IapOBOM CIIO, OCHOBAHUE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boraucnsate  00BEMBI W TUIOMIAAM  TOBEPXHOCTEH  TEJN  BpAIEHUS,
T€OMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYII.

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

BbIYucsITh COOTHOIICHHS] MEXAY IUIOMIAASIMU MOBEPXHOCTENH U 00BEMaMH
O00HBIX TEIL.



N3o06paxarh u3yyaemble (PUIypbl 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, WHTEpHpPEeTUPOBaTH U MpPeoOpa3oBbIBaTH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypaX, MPEJCTABICHHYIO Ha yepTexax M
PUCYHKaX.

OnepupoBath NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINIONHATE  IEHCTBUSA  CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHO>KEHHSI BEKTOpa Ha YUCIIO, 0ObACHATh, KAKUMH CBOMCTBAMU OHU 00J1a/1aI0T.

[IpumeHATs MpaBUIIO NMapajuieIenunesa.

OneprpoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrod MEXKIY
BEKTOpPaMH, CKAIIIPHOE IIPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAaHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpAaMM, CKaJSIPHOE MPOM3BEACHUE, PpACKIAJbIBAaTh BEKTOP MO JABYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe TeoMeTpuueckue QakTbl sl PEHICHUS CTEPEOMETPUYECKHX
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 MAaTEMATHYECKUX OTHOLICHHM W
HAXO0XJEHUE F€OMETPUUYECKUX BETMYMH MO 00pa3laM WA alfOpUTMaM, IPUMEHSS
W3BECTHBIE METOABI IIPY PELIEHNUN CTAHJIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IppuMensaTP  NpoCTEHIIME TNPOrPAMMHBIE  CPEICTBA M JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI IIPHU PELICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpyBOIMTE HpHUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
KW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh NMOTyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIM3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HM3YYCHHBIE IIOHATHS B MPOLECCE ITOMCKA PELICHHUs
MaTeMaTU4YecKu CQHOpPMYIUPOBAHHON MpOOJIEMBbI, MOJECIUPOBATh peallbHbIC
CUTyallud Ha sA3bIKE TI'€OMETPUHU, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKHUX IOHATUI U TEOpEM, allfapara ajareopsl; pemarhb
IIPAKTUYECKHUE 3a1a4H, CBA3AHHBIE C HAXOKICHUEM I'€OMETPUYECKNUX BEIINYMH.



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 Brexettite 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
N bubnuoreka [JOK
6 OOBEMEI MHOrOTPaHHHKOR o 1 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
HaunmeHoBaHue pa3ieioB U TeM nudposbIe
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmoreka [[OK
Tena ppaieus 12 https://m.edso0.ru/1c209e37
N bubnuoreka [JOK
OOBEMEL TER > ! https://m.edso0.ru/1¢209e37
BexTophs!l 1 KOOpAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorera [OK
P P poctp https://m.edso0.ru/1c209e37
[ToBTOpenue, 0600IICHHE, 7 1 bu6mmoreka [{JOK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/1¢c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB DJIEeKTPOHHbBIE
Ne JlaTa HudpoBLIe
Tema ypoka Kontposbubie | IlpakTHueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
OCHOBHBIE TIOHSTHUSI CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTtpauctsBo. IIpasuia
1 I/ISO6TI;)KCHI/I}I Ha pHc Kax: 1 bubmmorexa [OK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300paKeHHSI TUIOCKOCTEH,
HapauIeIbHBIX NPSAMbIX (OTPE3KOB),
CepeIMHBI OTpe3Ka
ITonaTusa: nepecekaromuyecs
2 IUIOCKOCTH npe €CeKaroIrecs npsamas 1 bubmorexa LOK
- 11ep p https://m.edsoo.ru/2d8a9c99
1 IUIOCKOCTD
[Tonsarus: nepecexaronmecs
3 IUIOCKOCTH, IIEPECEKAIOIIINECS IIPSIMas 1 bubnnorexa [IOK
» TIep p https://m.edsoo.ru/db685e73
U IIJIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKaMH,

4 M300pakeHHEe MHOTOTPAaHHUKOB Ha 1 bubnnoreka [HOK
PHUCYHKAaX, Ha MIPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTeKax
HauansHble cBeeHus o Kyoe u

5 [MUpaMuIIe, UX pa3Bé TKI/I}I:I MOJEIIH 1 bubmorexa LOK

p - XD p ’ https://m.edsoo.ru/b30dff38
CeueHusI MHOTOIPaHHUKOB
bu6mmoreka [JOK
6 HauanbHble cBegeHus o KyOe u 1
a Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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NUPAMHUJIE, UX PA3BEPTKU U MOJIEIIH.
CeveHuss MHOTOTpaHHUKOB

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 peoMETpHH: https://m.eds00.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 CTEPEOMETPUH: AKCUOMBI bubmorexa HOK
P P TPrH: https://m.edso0.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
IUIOCKOCTH
bubnuoreka LJOK
14 VYTIIBI ¢ COHANpaBICHHBIMHU 1

https://m.edso0.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 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 : bubnmoreka [IOK
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MPU3HAK NEPIEHAUKYIIPHOCTH IBYX
IUIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

HepHeHI{I/IKYJ'IHpHOCTB TUIOCKOCTEM

Bbub6nunoreka [JOK

39 fpH3HaK prHeHHHKyMp HOCTH ABYX 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 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/8a7be683
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48

[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

bubmnoreka I[JOK
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MMOBCPXHOCTU HpaBHHBHOﬁ

HpaMUIbl, TEOPEMa O IUIOLIA K
OOKOBOI1 TOBEPXHOCTH YCEUEHHOM

https://m.edso0.ru/5603e30b

MU PAMHU/TBI
55 Konrponbnas padora no reme bu6mmoreka [IOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bubmuoreka [JOK
56 [Tonstue 06 06nEMe https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
S7 OOBEM mipanm b1 https://m.edso0.ru/235171b3
n bubnuoreka [JOK
58 O6HEM mupavmE! https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 OOLEM mupavm ! https://m.edso0.ru/79c¢10312
" bu6muoreka [JOK
60 OBLEM mpan b1 https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OOLEM mpH3MEL https://m.edso00.ru/79853608
N bubmuoreka [JOK
62 O6HEM mpusMbI https://m.edso00.ru/1e053890
N bu6munoreka [JOK
63 0
OOBEM [IPHIMEL https://m.eds00.ru/48243f51
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
MHOT'OI'PaHHUKE

https://m.edsoo.ru/098bedad
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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 TOYKH JO TUNIOCKOCTH, MEXKITY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
bu6mmoreka [JOK
67 Hrorosast koHTpOLHAT padoTa ! https://m.edso00.ru/b9146bcO
[ToBTOpenue, 06001EeHE
cucTeMaTu3alus 3HaHU.
BrrunciieHue yrioB: MEx/I
68 CermHBaromeHc;I npﬁML};MH, 1 Bubmaorexa ITOK
. https://m.eds00.ru/56765e8b
MEXy IPSIMOH U TIIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXITY
TIJIOCKOCTSMH
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

CooTHoOIIEeHUS MEXTY IO ASTMU
MOBEPXHOCTEH, 00hEMaMu
MOIOOHBIX TEJI

17 KonTponbnas padota no remam 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



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

Konrtponbnas pabora no reme

27 "BeKTopbl 1 KOOPMHATHI B 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
cucreMaTu3anus 3HaHuil. OCHOBHEIE bu6munoreka [JOK

32 1
(burypsl, paKThl, TEOPEMBI Kypca https://m.edso0.ru/74b2ad91
CTepEeOMETPUU

bubnunoreka [JOK

33 Hrorosas konTposbHas pabora 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

[MTPOI'PAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CPeIHEro 001ero 00pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBatrh NOHATHIMU: TOUKA, IPsIMAsi, INIOCKOCTh
25 [IpuMeHSITh aKCHOMBI CTEPEOMETPUU U CIEJICTBUS U3 HUX MPH PEUICHUH
' reOMETPUUYECKUX 3a1a4
-3 OnepupoBarh MOHATHSMH: TMAPAIENIbHOCTh M MEPHEHAUKYIIPHOCTH
' MPSIMBIX U IIJIOCKOCTEMN
. KrnaccuduiupoBaTs B3auMHOE pacrloioKeHHE MPSIMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATHSAMH: ABYIPAaHHBIM Yroj, rpaHU JABYIPAHHOIO YIJa,
7.5 pedpo IBYrpaHHOTO yIiia, TMHEHHBIN Yol IBYrpaHHOIO YIiia, TpagycHas
Mepa JBYTPaHHOIo yria
-6 OnepupoBarh MOHATHUSAMH: MHOTOTPAHHHK, BBIMYKJIBIM M HEBBIMYKJIbII
' MHOT'OI'paHHMK, 3JIEMEHTHI MHOTOTPaHHUKA, TPaBHJIbHBIA MHOTOTPAaHHUK
- Pacnio3HaBaTh OCHOBHBIE BHbl MHOTOTPAaHHUKOB (IUpaMuja, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccuguiupoBaTh ~ MHOTOIpaHHUKM, BbIOMpass OCHOBaHHUS IS
- Kinaccupukanuu  (BBIOYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAaHHUKU,
' NpPaBUJIbHBIE MHOTOTPAHHUKH, TMPSAMBIE W  HAKJIOHHBIE IPU3MBI,
napajuIe/ICITUIIe IbI)
29 Onepuposats MIOHATHSAMH: CeKyIas IIJIOCKOCTB, CEUEHHUE
' MHOT'OTPaHHHUKOB
210 OOBACHATL NPUHLHUIBI  MOCTPOEHUST CEUYEHUH  MHOTOTPaHHHUKOB,
' HCIIOJIb3YSl METOJ CIEA0B
211 CtpouTh CeYe€HHS MHOTOIPAaHHUKOB METOJOM CIIEJOB, BBIOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:




BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemates 3amaum Ha HaXOXKJACHHE T'EOMETPUUECKUX BEJIIMYMH IO 00pas3iam
WU aJiTOPUTMaM, IMPUMEHSSI W3BECTHBIC AHAIMTHYECCKHUE METOIbl TPH
pEelIeHUU CTaHAAPTHBIX MAaTeMaTHMYeCKUX 3aJad Ha BBIYHCIICHHE
PACCTOSIHUN MEXAY MBYMS TOYKAMH, OT TOUYKH JO MPSMOM, OT TOYKHU 0

IIJIOCKOCTHU, MEXAY CKPCIINBAIOIIUMUCS IIPAMBIMHU

7.13

Pemrates 3amadyn Ha HaXOXKICHHUE reOMCTPUYCCKUX BCIIMYUH I10 06pa3uaM
WM aJIrOpUuTMaM, IMPUMCHAA HW3BCCTHBIC AHAIUTHUYCCKHUC MCTOAbI ITPU
PCHICHUHN CTAHAAPTHBIX MATCMATUYCCKHX 3a/la4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAIOIIHUMUCA TIPAMBIMU, MCEKIY HpHMOﬁ n IJIOCKOCTBIO,

MCKAY IIJIOCKOCTAMU, ABYI'PAHHBIX YTJIOB

7.14

Bbuucnare 00bEMBI M IUIOLIAJM IOBEPXHOCTEH MHOIOIpPaHHUKOB
(mpu3ma, mupamMua) ¢ IpuMeHeHHeM (pOpMYyII, BEIYUCIATH COOTHOIIECHUS
MEXIY IJIOIIA MU ITOBEPXHOCTEH, o0BEMamu MO100HBIX

MHOT'OI'PaHHHUKOB

7.15

OnepupoBarh MOHATUSIMHU: CUMMETpPUS B IMPOCTPAHCTBE, LEHTP, OCh U

MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIOCKOCTh CHMMETPUH (PUTYpPbI

7.16

W3BnekaTh, MpeoOpa3oOBBIBATE M HHTEPIPETHPOBATH HH(OPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha

YepTekax U pUCYHKax

7.17

[TpumeHsTh TeOMeTprUecKue (PAKTHI UIS PEIICHHUS CTEPEOMETPUUYECKHX
3a1a4y, NPEANONIararOlluX HECKOIBbKO IIAaroB pELICHHS, €CIU YCIOBUS

MIPUMEHEHHUS 3a/1aHbI B ABHOU opMme

7.18

[IpuMeHATH TpocTEHIIME NPOrpaMMHBIE CPEACTBA W DIJIEKTPOHHO-

KOMMYHHKAITUOHHBIC CUCTCMBI IIPU PCIICHUU CTCPCOMCTPUUCCKUX 3adaY

7.19

[IpuBOAMTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPHUPOAE U

KHN3HH, paCliO3HABATH ITPOABJICHUEC 3aKOHOB I'COMCTPHH B UCKYCCTBE

7.20

[TpuMeHsITh OTYYCHHBIC 3HAHUS HA MTPAKTHKE: aHATH3UPOBAThH PeabHbIC
CUTyallul U NPHUMEHATb HU3yUYEHHBbIE IIOHATHUS B IIpoOllecce IOUCKa
pelieHus MaTeMaTU4YeCKu chopMyITUpPOBaAHHON poOIEMBI,
MOJICTTHPOBATh PEAIbHbIE CUTYAIlMH Ha SI3bIKE T€OMETPUHU, HCCIEIOBATH
MMOCTPOCHHBIC MOJIEIH C HCIIOJB30BAHUEM T€OMETPUUYECKUX TOHITHA H
TEeopeM, arnapara airedpsl, pemarb NPakTHYECKUE 3a/1auM, CBS3aHHbIE C

HaXO0XIACHUEM I'COMCTPHUUCCKUX BCIINYNH




11 KIIACC

e IIpoBepsiemble MpeAMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOW MPOrpaMMBbl cpeHero o0ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OnepupoBarh MOHATHIMU: HWIHMHIPUIECKAs: TIOBEPXHOCTh, 00pa3yromme
6.1 IWJINHIPUYECKON TOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTD,
' oOpasylomMe  KOHMYECKOM  IOBEpXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 PacnoznaBath Tena BpamieHus (UIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI TOTYYCHHUS TEJT BPALICHUS
6.4 KnaccugumupoBars B3auMHOE pacioiokeHne cepbl U TIOCKOCTH
OmnepupoBaTh MOHSATHSIMH: MIAPOBOH CETMEHT, OCHOBaHHE CETMEHTa,
6.5 BBICOTA CEIMEHTA, LIAapOBOM CJIOW, OCHOBAaHHE IIAPOBOIO CJOs, BBHICOTA
IIaPOBOTO CJIOS, IIAPOBOM CEKTOP
65 Bbuucnare 00bEMBI M IUIOIIAAM  TOBEPXHOCTEH Ten BpalleHHS,
' TeOMETPHUECKUX TeJl C IPUMEHEHUEM (HOopMyIT
OmnepupoBaTh MOHATHSMU: MHOTOTPAaHHHUK, BIHCaHHBIH B chepy u
6.7 OITMCAHHBIM OKOJIO cepsl, cepa, BIUCAHHAS B MHOTOIPaHHUK WM TEJIO
BpALICHUS
68 BblUMCIATE  COOTHOIIGHUS MEXAY IUIOIAASAMU TOBEPXHOCTEH H
' 00bEMaMU MOTOOHBIX TET
6.9 N3o00paxkaTh nzydaembie GUIypbl OT PYKH U C IMPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IIJIOCKHE YEPTEXH W3 PUCYHKOB MPOCTBIX
6.10 00BEMHBIX (QUryp: BUJI CBEpXy, COOKY, CHHU3Y; CTPOMTb CEUEHHUS Tel
BpALICHUS
W3BnekaTh, MHTEPNPETUPOBATH U MpPeoOpa3oBbIBATH HH(POPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYpax, IMPEACTABICHHYIO Ha
gepTekax U pUCyHKax
[TpumensTh reomeTpuueckie (akThl UIS PEUICHUs CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEIIOIAraloMX HECKONbKO IIAroB PEHICHHs, €CITH YCIOBHS
NpUMEHEHHUs 331aHbl B IBHOW (hopme
6.13 OmnepupoBaTh HOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreImonHATe OEMCTBUS CIOXKEHUS BCKTOPOB, BbIYMTAHUA BCKTOPOB U
YMHOXCHHA BCKTOpPAa Ha 4YHUCIIO, O6’BHCHHTL, KakMMH CBOMCTBaMU OHHU

00Ja1ar0T

6.15

[IpumeHsTH NpaBUIIO Napasuieenuneia Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBarh MOHATHSAMM: JIE€KApTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroa MeXAy BEKTOpaMH, CKaJspHOE IIPOU3BEIACHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoguth cymMMy BEKTOpOB W IPOW3BEIECHUE BEKTOpPA HA YHUCIO, Yroi
MEX]ly BEKTOpaMH, CKaJIipHOE MPOU3BE/ICHUE, PACKIIaIbIBaTh BEKTOP I10

JIBYM HEKOJUJIMHEAPHBIM BEKTOpaM

6.18

3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKApTOBOM CUCTEME KOOPAUHAT

6.19

PemaTe HpOCTeI;’IIHPIC reOMCTPUYCCKUE 3aJadyd Ha IPHUMCHCHUC

BCKTOPHO-KOOPJAWHATHOIO METOJa

6.20

Pemarn 3aJadyud Ha AO0Kas3aTCJIbCTBO MATCMAaTHYCCKHUX OTHONIIEHHU U
HaXO0XKIACHUC I'COMCTPUUCCKHUX BCIUYHUH I10 06pa3uaM HJIN aJITOpUTMaM,
IMPUMCHS S HU3BCCTHBIC METOAbI npu PCIICHUN CTaHAAPTHBIX

MaTEMAaTHYCCKHUX 3ada4

6.21

[IpuMeHATH TpOCTEHIINE NPOrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMEI ITPHU PECIICHHUU CTEPEOMETPHUICCKUX 3aJa4

6.22

[IpuBOogUTE NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOIE U

JKU3HHU, paCllO3HABATH MPOSABJICHUC 3dKOHOB I'COMCTPUH B UCKYCCTBC

6.23

[IpumeHsTh NONY4YEHHbIE 3HAHUS HA [paKTHKE: aHAJIU3UPOBATh
peanbHble CUTyallud U INPUMEHATh U3y4YEHHbIE IOHATHS B IIpoLecce
IIOMCKA pEeUIeHUs MaTeMaTH4ecKu CcGhOpMYIHMPOBAHHOW MPOOIEMBI,
MOJIEIMPOBATh PEAJbHBIE CUTYAl[MU Ha SI3bIKE T'€OMETPUH, HCCIIEN0BATh
IOCTPOEHHBIE MOJIETN C HCIIOJIb30BAHMEM I'€OMETPUYECKUX IOHATUN U
TeopeM, anmnapara anreOpbl, pelaTh IPakKTHYECKUE 3a7a4M, CBSI3aHHBIE C

HaXO0XACHHUEM I'€COMCTPUICCKUX BCIIMIUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

I'eomeTpus

7.1

OcHOBHbBIE TMOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[lonsiTue 00  aKCMOMATUYECKOM  IOCTPOEHUM  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHHU U CICACTBUA U3 HUX

7.2

B3anMmHOE  pacnosnokeHue INpsMBIX B NPOCTPAHCTBE:  IMEpeceKaroluecs,
NapajuleJIbHble W CKpeIlMBaroImuecs mpsmele. [lapamienpHOCTs NpSAMBIX U
IUDIOCKOCTEM B TPOCTPAHCTBE: NapajulejbHbIE MpsMbIE B IPOCTPAHCTBE,
MapaJUIEIIbHOCTh TPEX IPSAMBIX, MAPAUIEIBHOCTh IPSAMOM M IUIOCKOCTU. YIUIBL €
COHAIPABJIIEHHBIMM CTOPOHAaMH, Yrojl MeXAYy MpsMBIMA B IPOCTPaHCTBE.
[TapannenbHOCTH MIOCKOCTEN: MapayiebHble MIIOCKOCTH, CBOMCTBA MapalIeIbHbBIX
wiockoctei. Ilpocreiiimne npocTpaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETpa’Jp,

KyO, apaJjuieNienumne, IOCTPOCHUE CeUeHU I

7.3

[lepneHIUKYIApHOCTE NPSAMOM M IUIOCKOCTH: IEPHEHAUKYISPHBIE MpSMBbIE B
IIPOCTPAHCTBE, MPSMBIE NTApAJIIEIbHbBIE U IEPIIEHANKYIISIPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYIIIPHOCTH IIPSIMON U INIOCKOCTH, TEOPEMA O MPSIMOU IEPIIEHIUKYIISIPHON
IUIOCKOCTH. YTJIBI B TPOCTPAHCTBE: Yroil MEXIy IMpsSMOA U MJIOCKOCTBIO,
JIBYTPaHHBIA yroji, JHWHEWHBIA Yroil JByrpaHHoro yria. llepneHaukynsp u
HAKJIOHHBIE: PAcCTOSHHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSIHME OT MpAMOH 10
TUTOCKOCTH, MPOEKIHS (PUTyphl Ha IMIIOCKOCTh. [lepmeHauKyIsIpHOCTh TIOCKOCTEN:
NpU3HAK  MEPIEHIUKYISIPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx

MepIeHIUKYIIApax

7.4

[lonsiTue MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHThl MHOIOTPaHHMKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: Nn-yronpHas
Mpu3Ma, TPaHU M OCHOBAHMS TMPU3MBI, IpsMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
II0JIHAs [TOBEPXHOCTH NMpu3Msbl. lapamienenunen, npsMOyroJbHbIN apauIeaenue
u ero ceoiictBa. [lupamuna: N-yroapHas nupamuaa, FpaHu U OCHOBaHHE MUPaMUJIbI,
OOKOBasi M MOJIHASI MOBEPXHOCTh MUPAMUJbI, IPaBUJIbHAS U yceu€HHas MUpaMHa.

OeMEHTHI INpu3Mbl W IIHUpAMHABI. HpaBI/IHLHHe MHOT'OIrpaHHHUKH: ITIOHATHUC




IIPaBWJIBHOIO MHOI'OIPAHHMKA, IpaBWJIbHAs IpU3Ma W NpaBWIbHAsg MNHUPaMHIA,
MpaBUJIbHAS TPEYTOJIbHAS MUPAMU/Ia U MPABHIIBHBINA TeTpasip, KyO. [IpeacraBnenue
O TPaBWJIbHBIX MHOIOIPAaHHUKAX: OKTa’Jp, AojAeKa’ap U ukocadapyrue CeueHus

MMPU3MbI U THPpAMUIbI

7.5

CumMeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MNPSMOH,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUH B IUPAMUJIAX, MapauIeIeUIIeaX, IPaBUIbHBIX

MHOT'Or'paHHHUKax

7.6

Bbruuciienue 31€MEHTOB MHOIOTPAaHHUKOB: péOpa, AuaroHanu, yrisl. [lmomans
OOKOBOI TOBEPXHOCTHM M TIOJHOM TOBEPXHOCTH MPSAMOM NPU3MBI, IJIOMIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOi mpu3Mbl. Ilnomaas 60xoBoi
IIOBEPXHOCTU U IIOBEPXHOCTU IIPAaBUIIBHOM NMPaMUIbl, TeopemMa O IUIOLIAIH

yceuénHoi nupamubl. [TonsTie 06 06b€Me. OOBEM MUpaMuIbl, TPUIMBI

7.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMIEHHUS MEX/TY IIJIOIAIIMH TIOBEPXHOCTEH,

00bEMaMU 1TOI00OHBIX TEJ

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6

['eomeTpust

6.1

Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yrolie HUINHAPUIECKON MOBEPXHOCTH, OCh
LWINHAPUYECKOH moBepXHocTH. LmnuHap: ocHoBaHMA M OOKOBas IOBEPXHOCTH,

o0pa3yrolas U 0Ch, TUIOIMIalb OOKOBOM U MOIHOI MOBEPXHOCTH

6.2

Konnueckast moBepXHOCTh, 00pa3yrolue KOHNIECKON MTOBEPXHOCTH, OCh U BEPIIUHA
KOHHYECKOM moBepxHOocTH. KOHyc: OCHOBaHME M BeplIMHA, 0o0pas3yromas U OcCh,
mionaab OOKOBOW M TIOJHOM TOBEPXHOCTH. Y CEUYEHHBINM KOHYC: oOpasyromue u

BbICOTA, OCHOBAHHUA U OokoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paguyc, IuaMmerp, MIoaas MOBEpXHOCTH cdephl. B3anmuoe

PACIIOJIOKCHHUC C(I)epLI 1 TIJIOCKOCTH, KacaTClibHas ITINIOCKOCTh K C(bepe, iomanab

cepsl

6.4

N3ob6paxkeHue Ten BpalleHus Ha TIOcKOCcTU. Pa3BépTka nunuHapa 1 KoHyca

6.5

KomOunanmu Tten BpalieHUss ¥ MHOTOIPAaHHMKOB. MHOTOrpaHHMK, OIHMCAaHHBIN

okoyo chepsl, chepa, BucaHHasi B MHOT'OTPAHHUK, UM TEJIO BpaIlleHUs

6.6

[Tonsitue 06 o0bEéMe. OcHOBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIEHOTO Tapajuienenunena u cieiactBus u3 He€. OObEM mmimuHApa,

koHyca. O0BEM 1apa u momass chepbl




HOI[O6HBI€ TCIa B IIPOCTPAHCTBC. CooTHOLICHUS MCKIOY IomaigsaMu

o1 MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TeEl
6.8 Ceuenuss nwivMHapa (MapauieNbHO W TEPIEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanienbHOE OCHOBaHUIO M MPOXOJIAIIEE Yepe3 BEPILINHY), CEUEHUS 11apa
Bektop Ha miockoctd W B mpocTpaHcTBe. CIOKEHHE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXKEHUE BeKTOpa Ha 4ucio. PasnoxxeHue BekTopa Mo TPEM HEKOMILIaHAPHBIM
' BekTopaM. [lpaBuno mapamnenenunena. PemieHnue 3amgad, CBSI3aHHBIX  C
NPUMEHEHHUEM IIPABUII ACUCTBUI C BEKTOpaMU
[IpsimoyronpHas cucTteMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreiiine 3amaun B KoOpAuMHATaX. Yroil Mexay BekTopamu. CkansipHoe

IMPOU3BCACHNUEC BCKTOPOB. Brmuncaenue YIJIOB MEXKAY HNPpAMBIMHA U IIIOCKOCTSMH.

KooparHaTHO-BEKTOPHBIM METOJI IIPU PEILIEHNH F€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon
NpOBePsIEMOr0
TpeboBaHMs

IIpoBepsiemble TPeOOBAHUA K NMPEAMETHBIM Pe3yJIbTAaTaM O0CBOCHUS
OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHus

Bnanenne meronamu J0Ka3aTeNbCTB, AJTOPUTMaMH pPELICHUs 3alad;
yMeHue (opMynupoBaTh M OINEPUPOBATH IOHATHSAMU: ONpeEeICHHUE,
aKCMOMa, TEOpeMa, CIEJICTBUE, CBOMICTBO, NPHU3HAK, JOKa3aTENbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHATh UX; YMEHHE (POpMYyTHpPOBAThH
o0paTHOE U IMPOTHBOIOJIOXKHOE YTBEP)KJEHHE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCHOIB30BATH METOJ MaTeMaTHMYecKoW WHIYKLUY;
IPOBOAUTH JOKA3aTEJIbHBIE DPACCY)KIEHUs IpU pELIECHUM 3ajad,
OLIEHMBATh  JIOTMYECKYI0  IPaBWJIBHOCTb  PACCyKICHWM;  yMeHHUe
ONEepPUPOBATh MOHATHUSAMHU: MHOXKECTBO, MOJMHOXKECTBO, ONEpally Haj
MHO)KECTBAMH; YMEHME HCIOJIb30BaTh TEOPETHKO-MHOMXECTBEHHBIN
annapar AJIs OIMCAHMsI PEeaJIbHBIX NIPOLIECCOB U SABJICHUI U IPU PELLICHUU
3aJady, B TOM 4HCIE W3 JPYrUX YYeOHBIX MPEIMETOB; YMEHHE
OIepUpPOBaTh MOHATUIMHU: Ipad, CBSI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONMCHIBaTh TIpadbl pa3IMUHBIMU

crioco0aMu; UCTIONb30BaTh rpadbl MPHU peIIeHUH 3a1au

YMeHue onepupoBaTh MOHATHAMM: HAaTypaJbHOE YHUCIIO, LIEJIOE YHCIIO,
CTEIEHb C LIEJIBIM [T0KA3aTeleM, KOPEHb HAaTypaJlbHOM CTENEHU, CTENEHb
C panuoOHaJbHBIM  IOKa3aTeleM, CTENeHb C  JEWCTBUTEIbHBIM
mokaszareneM, JIOrapuM Yuclia, CHHYC, KOCHHYC W  TaHTEHC
IIPOU3BOJIBHOIO YHUCJIA, OCTAaTOK II0 MOIYJII0, PalUOHAIbHOE YHUCIIO,
UPpPAalMOHAJIBHOE  YHUCIIO,  MHOXKECTBA  HATypaJbHBIX,  LEJBIX,
palMOHANbHBIX, JECHCTBUTENIBHBIX UHCEN; YMEHHE MHCIIOJIb30BaTh
NPU3HAKHA JIEIMMOCTH, HAMMEHBIIUK OOUIMI IeIuTeNnh W HauMEHbIIee
o01ee KpaTHOE, aropuT™ EBKIINA IIpU pelieHuy 3aa4; 3HaKOMCTBO C
pa3IMYHBIMM  TIO3MLIMOHHBIMA  CHCTEMaMH  CUHUCIICHHS; yMEHHUE
BBITOJTHATH BBIYUCICHHE 3HAYCHWH M MpeoOpa3oBaHUs BHIPAXKEHHUH CO
CTETIEHSIMH M Jiorapudmamu, mpeodpa3zoBaHus IpOOHO-palMOHATIBHBIX

BBIPDAKECHUM; YMEHHE OIEpUPOBaTh IMOHATHUSIMM: I10CIEN0BATEIBHOCTD,




apupmeTnyeckas nporpeccus, reoMeTpHuUecKas nporpeccus,
OeckOHEUHO yOBIBalOIIAsi TEOMETpPHUYECKas MPOrPeccHs; yMEHHE
3aJlaBaTh NOCIEA0BATEIbHOCTH, B TOM UHCIIE C TIOMOIIbIO PEKYPPEHTHBIX
¢dbopMyn; yMEHHE ONepUpOBaTh IOHATUSAMHU: KOMIUIEKCHOE 4YHCIIO,
COIPSKEHHBIE KOMILJIEKCHBIE YMCIIa, MOAYJb U apI'yMEHT KOMIUIEKCHOTO
yrcna, ¢GopMa 3amucHd  KOMIUIEKCHBIX 4ucenl (TeoMeTpuyeckas,
TPUTOHOMETpUYECKass M  aireOpamyeckas); yMeTb IPOU3BOAUTH
apupMeTHyeckre IeHCTBUSA C KOMIUICKCHBIMH YHCIaMH; IPUBOAUTH
IpUMEpPbl  UCIOJIb30BAaHUSA  KOMIUIEKCHBIX  4YMCE;  ONEpPUpPOBaTh
HNOHATHUAMU: MaTpuua 2X2 u  3%3, onpenenuTenb  MaTpULbL,

FGOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPECACIIUTEIIA

YMeHHEe oIepupoBaTh IMOHATUAMU: palMOHAIbHBIC, UPpPALUOHAIbHBIC,
NIOKa3aTeNbHbIe, CTENEHHBIC, JIorapu(@MUIecKue, TPUTOHOMETPUIECKUE
YpaBHEHUSI W HEPABEHCTBA, HMX CHCTEMBI; YMEHHE OINEPHUpPOBATh
HOHATHAMU: TOXKJECTBO, TOXKJECTBEHHOE NpeoOpa3zoBaHUE, ypaBHEHMUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHMN U HEPABEHCTB, DPABHOCHIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE peEIlaTb ypaBHEHMUS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YPaBHCHUSA, HEPABEHCTBA U CUCTEMBl C [AapaMeTpoOM; IIPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI JUIS PEIICHUS MaTeMaTU4YeCKHUX

3a]1a4 U 3aJ1a4 U3 pa3IMyHbIX 00JacTel HayKu U peajabHON KU3HU

YMeHue onepupoBaTh MOHATHSAMHU: (QYHKIUS, YETHOCTH (QyHKIMH,
NEePUOJUYHOCTh (YHKIIMH, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GbyHKIWHU, SKCTpeMyM (YHKINHU, HAHOONbIIee M HANMEHbIIIEE 3HAUYCHUS
(hyHKIIMHM HA POMEXYTKE, HEMPEepbIBHAS (YHKIIHSI, aCHMITTOTHI Tpaduka
(¢yHKLMY, TIepBasi U BTOpasi MPOU3BOIHAS (PYHKIIUU, TE€OMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, ONpeaeaEHHBIN
MHTETpal, YMEHHE HAXOIWTh ACHUMITOTHI rpaduka (QyHKIHH; yMmMeHUE
BBIUUCIISAT  TIPOM3BOAHBIC CYMMBI, TIPOW3BEINCHHS, YacTHOIO U
KOMITO3UIIMM (DYHKIMI, HaXOAUTh ypaBHEHHME KacaTelbHOW K rpaduky
(yHKLIMU; yMEHUE HaXOJUThb IMPOU3BOAHBIC 3JEMEHTApHBIX (YHKLUH;
YMEHHE UCIOJIb30BaTh MPOU3BOMHYIO JUIS HCCIENOBaHUS (DYHKITHIA,
HAXOIUTh HAWOONBIINE W HAWMEHBIIWE 3HA4YCHUS (YHKIUH; CTPOUTH
rpad)MKd MHOT'OYJICHOB C WCIIOJIb30BAHUEM armapaTa MaTeMaTHUECKOrO
aHaiu3a; TMPUMEHATh TPOU3BOAHYIO JUIS HAXOXKJICHHUS HAMIY4Ilero

peliCHUd B IMPUKIAJIHBIX, B TOM YHCJIC COLUAIBHO-3KOHOMHWYCCKUX H




(I)I/I3I/ILICCKI/IX 3aJadax; HaXOJWTh ILIoIaiau u 00BEMBI (I)I/Il“y C MIOMOIIBIO
HUHTCrpajia;, NpuBOAUTH MPUMEPbI MATCMATHYCCKOI0 MOACIUPOBAHUA C

NOMOIIIbIO T epeHnanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMHU: TpaduKk (yHKIHHM, oOpaTHas
(GyHKIWS, KOMITO3UIMS (QYHKUIWH, JTUHEWHas (YHKIHS, KBaJpaTHUHAS
byHKIHS, paroHaIbHas byHKIHS, CTerneHHas byHKIHS,
TPUTOHOMETPUYECKHEe (YHKIUH, OOpaTHbIE TPHUIOHOMETPUYECKHUE
¢yHKUIMHK, TOKa3aTenbHas M Jiorapudmuyeckas ¢GyHKIUU; yMEHUE
CTpOUTH TpauKH HM3YYCHHBIX (YHKIUH, BBIIOIHATH MPeoOpa3oBaHUS
rpaguKoB (PyHKIIUNA, KCTIOIB30BaTh TPpadUKH ISl U3YUSHUS MPOIIECCOB U
3aBUCHMOCTEH, MPH PEIICHUH 3a/1a4 M3 APYTUX YYEOHBIX MPEIMETOB U
3aJa4 U3 peabHOM JKU3HU; BBIpaXKaTh (JOPMYIaMu 3aBUCUMOCTH MEXTY
BEIMYMHAMH; HCIIONB30BaTh CBOWCTBA H rpaduku (YyHKOHH 7S
peleHus ypaBHEHH, HEPABEHCTB U 3a/1ad C IMapaMeTpaMu; H300paxkaTh
Ha KOOPJWHATHOM TIIJIOCKOCTH MHOXXECTBA pEUICHUH YypaBHEHHIH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 33/ayM pa3HbIX THUIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIM ¥ YacTH, Ha JBUXKEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBlICHHs JINYHBIMU U CEMEUHBIMU
(muHAHCAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA M WX
CUCTEMBI 110 YCIOBHMIO 3aJa4M, HMCCIEAOBATh IOJNYYCHHOE pEUICHUE U
OLIEHMBATh IPaBJIONOAOOHOCTh pPE3YyJIbTaTOB;, YMEHHE MOJEIUPOBATH
peanbHblE CUTyallUM Ha $3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKCHMS,
YpaBHEHHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCIOBHUIO 3a/ayH,
UCCIIEN0BATh IIOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM  allapara

anreOpbl, UHTEPIPETUPOBATH MOTYUESHHBINH pe3yIbTaT

YMeHue onepupoBaTh MOHATHIAMU: cpeJHee apudmMeTnyeckoe, MeauaHa,
HauOonpIlee W  HaWMEHbIEe 3HAYCHMS, pa3Max, JHUCHEpPCHS,
CTaHJAPTHOE OTKJIIOHEHHWE YHCIOBOro Habopa; yMEeHHE U3BIEKaTh,
UHTEPIPETHPOBATh WH(GOPMALMIO, TPEJICTABICHHYIO B Talnmuax, Ha
JMarpammax, rpadukax, oTpakaronlyro CBOMCTBA pealbHBIX MPOIECCOB U
SIBJICHUI1; IPEICTABIATH HH(POPMALIHIO C TOMOIIBIO TAOIHII U JHATPAMM;
UCCIIeIOBaTh CTAaTHCTUYECKUE JaHHbIC, B TOM YHCIE C MPUMEHEHHEM
rpadU4ecKuX METOIOB M  DIIEKTPOHHBIX  CPEJACTB; TpadUuecKu
WCCIIeIOBAaTh COBMECTHBIC HAONIONEHUS C TOMOINBI0  JHarpaMm

pacceuBaHMsl U JMHEHHON perpeccuu




YMeHue ornepupoBaTh NOHATHUSIMHU: CIIYYaWHBIM OINBIT M CIyYalHOE
COOBITHE, BEPOSTHOCTh CIy4alHOrO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIOJIb30BaHUEM TpadUuecKuX METOJIOB; MPUMEHSTh
(hopMyJIBl CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMYJTy TOIHOM
BeposTHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (HaKTHI U (OPMYIIBI,
OLICHUBATh BEPOATHOCTH PEATBbHBIX COOBITHI; yMEHHUE ONEpUpPOBAThH
MOHATHUSIMHU: CIIydyallHasT BEJIMYMHA, PACHPENCIICHUE BEPOATHOCTEM,
MaTeMaTU4YeCKoe OXXHUIaHWEe, NUCHEPCUsT M CTAaHAApPTHOE OTKIOHEHUE
CIIy4allHOM BENWYMHBI, (YHKIMM paclpefeneHus ¢ IUIOTHOCTH
PaBHOMEPHOrO, TMOKA3aTEIbHOIO W HOPMAJIbHOIO PaCIpEICICHUM;
YMEHHE HCIOJb30BATh CBOMCTBA W3YYEHHBIX pACHpPEICICHUN IS
pelieHust 3ajad; 3HaKOMCTBO C TOHSTHSAMH: 3aKOH OOJBIINX YHCEN,
METOJIbl BBIOOPOYHBIX HCCIIEIOBAaHHM; YMEHHE MPHUBOIUTH MPUMEPHI
MPOSIBIICHHUS 3aKOHA OOJBIIMX YUCENT B MPHPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COYETAHHE, ITEPECTAHOBKA,
YUCJIO COYETAaHWW, YMCIO TMEepecTaHOBOK; OwmHOM HpioTOHA; yMmeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYXKACHUS IS PEIICHUS 3a/1aY;
OLICHHUBATh BEPOSATHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH ITOJIYYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh IMOHATHSAMHM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA yIja, IUIOCKUH yroi,
JBYTPAaHHBI Yroji, TPEXTPAaHHBIA Yroj, CKPEIIMBAIOIIMECS IPSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYIIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXy NPSAMBIMH, YTOJI MEXAY NPAMON U IUIOCKOCTBIO, YTOJI MEXKAY
IIJIOCKOCTSIMM, PACCTOSIHUE OT TOYKHU JO INUIOCKOCTH, PACCTOSHHUE MEXAY
MPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMH; YMEHHUE HCIIONIb30BaTh MPH
pelIeHNH 3aJad M3ydeHHble (DAKThl U TEOpeMbl IJIAaHUMETPUU; YMEHHE
OLIEHMBAaTh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTUYECKUE MOJEIN C IIOMOIIBI0 T'€OMETPUUYECKUX IOHATHH U

BCJIIMYWH, pCIIaTbh CBA3aHHBIC C HUMHU IMPAKTHYCCKUEC 3aaa9u
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YMeHue ornepupoBaTh MOHATHAMU: IUIOMIAAb (GUTYPBI, 00BEM (QUIYpPHI,
MHOT'OI'pPaHHHK, MPAaBUJIBHBI MHOTOIPaHHUK, CEYCHHE MHOTOTPAHHUKA,
Ky0, TapajulesienuIesn, Mpu3Ma, NupaMuaa, (urypa ¥ MOBEPXHOCTH
BpallleHNs], WIMHAP, KOHYC, map, cdepa, miomanb chepsl, Miomaib
MOBEPXHOCTH TMHPAMHJIBI, HPU3MBI, KOHYCa, LWIMHApa, 00BEM Kyoda,

MMPAMOYTOJIBHOI'O TIapajuICICUIICaa, MMUpPpaMU/bl, MIPHU3MbI, HOWJIWHIApPA,




KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUs KOHYCAa W LMIMHIpA,
napajuleJbHble OCH WJIM OCHOBAaHUIO, CEUYEHHE Il1apa, IIIOCKOCTb,
Kacaroufasicsi cgepbl, LUIMHApPA, KOHYCAa; YMEHHME CTPOUTh CEUeHUe
MHOTI'OTpaHHMKA, H300pakaTh MHOTOTPAaHHUKH, QUTYpPHl U TTOBEPXHOCTH
BpaIICHUs], UX CEUYECHUs], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPUMEHATh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAMOCTOATEIHHO
(hopMyITUpOBATH OMpEJCIICHUsT N3ydaeMbIX (DUTYpP, BBIIBUTATH TUIIOTE3HI
O CBOICTBax W MpHU3HAKaX reOMETpUUECKUX (puryp, oOOCHOBBIBATH WU
ONpOBEprarh MWX; YMEHHE TNPOBOJIUTH Kiaccupukanuoo ¢Guryp mo
pa3IMYHBIM TpPU3HAKAM, BBIMOIHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh IMOHSATHSIMHU: JBH)KEHHE B IPOCTPAHCTBE,
napayieNbHbIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOA00MSA, MOMO0OHBIE (UIYpHI; yMEHHE
pacro3HaBaTh paBHBIE U MONOOHBIE (UTYpHl, B TOM YHCIE B HPUPOIE,
UCKYCCTBE, apXMTEKType; MCIIOIb30BaThb I'€OMETPUUYECKUE OTHOIIECHUS
IOpU pEHICeHWH 3a/1a4; HAXOIUTh TeOMETPUYECKHEe BEIWYMHBI (JJIHHA,
yroi, miomaab, o0bEM) NpPU pEUIeHHHM 3aJad M3 JIPYTHX Y4eOHBIX
IPEZIMETOB U M3 PEATbHON KU3HU; YMEHHUE BBIYHCIATH TE€OMETPHUCCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IJIOUaab, O0BEM, IUIOIIAAb IHOBEPXHOCTH),
UCTIONIB3YSl M3ydeHHbIE (OPMYJIBI U METOABI, B TOM 4YHCIE: IUIOMAIb
MTOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IMJIMHIPA, IUIOMAab chepsr,
00BEM Ky0a, MPSIMOYTONBHOTO MapajuleNenuIe/d, MUPaMUIbl, TTPU3MBI,
WIMHIPA, KOHyCa, IIapa; YMEHUE HaXOJIUTh OTHOIIEHHE OOBEMOB

NOJ0OHBIX GUTYp

12

YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHASI CUCTEMA KOOPAMHAT,
BEKTOp, KOOpAMHATBhl TOYKH, KOOpAMHATBHI BEKTOpPA, CyMMa BEKTOpOB,
IPOU3BEJICHUE BEKTOpa Ha YMWCJIO, Pa3JIOKEHHE BEKTOpa 1o 0asucy,
CKAJISIPHOE TIPOU3BEACHUE, BEKTOPHOE NIPOU3BEIAEHUE, YIOJI MEXIY
BEKTOPAMHU; YMEHHE MCIOIb30BaTh BEKTOPHBIM M KOOPAMHATHBIN METOJ
JUIL peLIeHUs TeOMETPUYECKHMX 3ahad M 3adad JpYyrux Yy4eOHbBIX

MPEIMETOB
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YMenue BLI6I/IpaTL HO,Z[XO,Z[HH_II/Iﬁ MCETOA IJId PpCUHICHUA 3aldavu,
INIOHMMAHUEC 3HAYUMOCTH MATCMATHUKKW B MU3YYCHHU MPUPOAHBIX H
O6H.[€CTB€HHI)IX IMpoLIecCCOB n SIBJ'IGHI/II\/’I; YMCHHUEC  pacClio3HaBaThb

IMPOSABJIICHUEC 3daKOHOB MATCMATUKHU B HMCKYCCTBC, YMCHHC IIPUBOIHTDL




IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUM POCCUHCKOM M  MHUPOBOU

MaTeMaTUYECKON HayKu




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D
ITO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS

Kon
1 Uwucna v BBIYUCIECHUS
11 Harypanbnble u uensie uncia. [Ipu3Haku JenMMOCTH LIETBbIX YHCe
19 Pammonansubie  uyncima. OOBIKHOBEHHBIE €W JIECATUYHBIC APOOH, TIPOIICHTHI,
' OCCKOHEUHBIC TIEPUOIUYECKHE TPOOH
13 ApudmeTnueckuii KOpeHb HAaTypalbHOW cTerneHu. [leiicTBus ¢ apudmMeTrnuecKumu
' KOpHSIMH HaTypaJbHON CTETICHH
14 Crenens ¢ nenbvM nokaszareneM. CTeneHb ¢ palluOHaJIbHBIM NoKa3zaTeneM. CBOMCTBa
' CTETICHH
15 CuHyc, KOCHMHYC W TaHTE€HC YHCIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YUCIIOBOT'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTUuHbIC U HATYypaJIbHBIE JIOTapHPMbI
JlefictButenbHble  4ucia. ApudMeTHdyecKkue omnepanud ¢ JACHCTBUTEIHHBIMH
1.7 yuciaamu. [IpuOamkEéHHbIe BEIYUCIEHUS, TIPAaBUIIa OKPYIJIEHUS, IPUKU/IKA U OLEHKA
pe3yJbTara BBIYMCIEHUN
1.8 IIpeoOpa3oBanue BeIpaKeHUH
1.9 KomnekcHsle uncna
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 Lenbie u 1poOHO-pallOHATIbHBIE YPABHEHUS
2.2 WppannonansHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
24 [Toka3arenbHble U TOrapuMUUEcKie ypaBHEHUS
2.5 Lenbie u 1poOHO-pallMOHATBLHBIC HEPABEHCTBA
2.6 WppannonaneHble HepaBeHCTBA
2.7 [TokazarenbHble U TorapupMUIEecKre HEpaBEeHCTBA
2.8 Tpuronomerpuuecke HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CHCTEMBI C lTapaMeTpaMu
211 Matpuiia cUCTeMbI IMHEHHBIX ypaBHEHUH. OnpenenuTens MaTpULbl




OyHKIMU U TpadUKH

OyHKIMA, cnocoObl 3amanus Gyaknuu. ['paduk dyHkumm. B3zanMHOo oOparHBIE

31 ¢byukun. YérHele u HeuéTHble pynkuuu. [leproanueckue GyHKIUN
OGmactp ompeneneHuss W MHOXKECTBO 3HadeHUW QyHkiuu. Hymm dyHKmmm.
3 [IpoMexyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (YHKIUH.
' MakcuMymbpl U MUHUMYMBI (pyHkuuu. HauOonbiiee M HauMeHbIEe 3HAUYCHHE
(GyHKINU Ha TPOMEXKYTKE
33 CrenenHas GyHKIMS C HaTypajdbHBIM W IENbIM MoOKa3arenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpudeckue QyHKINH, UX CBOMCTBA U rpauKu
3.5 [TokazarenbHas u gorapupmuyeckas GyHKIUH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorsl rpadukoB ¢(ynkuuit. CoiicTBa  (QYyHKIHH,
' HETPEPHIBHBIX HA OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS T1OCIIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. Gopmyia ClI0KHbBIX IPOLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonHast Gpynkiuu. [Ipon3BoHbIE 2IEMEHTAPHBIX (HYHKIUH
[IpuMeHeHne TPOM3BOAHONW K HCCIAEAOBaHHWIO (YHKIMA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOONbIIEro U HauMEHbBIIEro 3HadeHus] PYHKIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHOXecTBa ¥ JIOTHKa
5.1 MHoxecTBO, onepaiuu Haj MHOXecTBaMu. [{uarpammsl Ditniepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTB
6.3 KomobunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [psiMbIe 1 TUTOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHuKN
7.4 Tena v MOBEPXHOCTH BpaICHUS




7.5

KOOpI[I/IHaTLI 1 BCKTOPbI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCbBI CETH

HUHTEPHET
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