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HOACHUTEJIBHASA 3ATIMCKA

PaGouas mporpamma ydeOHOro Kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuarommxcst 11 kmacca  pa3paborana Ha  ocHoBe  DenepanabHOro
roCy/IapCTBEHHOI'0 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro O0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMWI, TPEIBABISIEMBIX K
MaTEeMaTHIECKOMY OOpa3OBaHHWIO, W TPAAWUIMA POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMU KOMIIETECHIIUSIMH,
COCTaBJIIIOIIMMHU OCHOBY JJIi CaMOpPAa3BUTHUS M HENPEPHIBHOIO 0Opa30BaHUS,
IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO M TO3HABATENBHOTO Pa3BUTHS
JUYHOCTHU O0YYarOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEeOMETpHH Ha YPOBHE CpPETHEro OOIIero
oOpa3oBaHHsT OOYCIIOBJICHA MPAKTUYECKOW 3HAYMMOCTHIO METANpeIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEHUS TE€OMETPUH B HAMNPABICHUHU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMupoBaHus (YHKIMOHATIBHON MaTeMaTH4eCcKOu
IPaMOTHOCTH, U3YYCHHS IPYruX y4eOHBIX AUCIHUIUIAH. Pa3BuTHe y 00ydaromumxcs
NIPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOKICHUU TCOMETPUUCCKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOIO0 M HACAIBHOI0, XapaKTepe OTPaKeHHs
MaTeMaTU4YEeCKOW HAyKOW SBIEHUM M TPOLECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPUHU B CUCTEME HAyK M POJIM MaTEeMAaTHUYECKOT'0 MOJICTTUPOBAHMS B HAYIHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHUS
yyaluxcsi, a TakKKe KadeCTB MBIIUICHUS, HEOOXOJUMBIX [Jisi ajanTalydd B
COBPEMEHHOM OOIIECTBE.

['eomerpust sBisieTcss OMHUM W3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOuiero oOpa3oBaHus, TakK Kak oOOeCleyuBaeT BO3MOXHOCTb M3YyU€HHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndyeckoe wbIuieHUue, GOPMHUPYEMOE TPHU HM3YYCHHH OO0yYaIOIIHMHUCS
TOHSITUIHHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU TETIOYKHU JTOTHICCKUX YTBEPKIACHUH
B XOJE pEUIeHUS Te€OMETPUYECKUX 3a/a4d, YMEHHUE BBIABUTATbL U OMNPOBEPraTh
TUMOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (pU3uKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECCTBEHHYIO POJIb BO
BCEX 00JIACTSX JAESATENIbHOCTU 4enoBeka. OpueHTalusi 4yeaoBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHANbHOTO ObITHSA, (dopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCJIOBHE YCIEUTHOTO TO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  AeHCTBUTENbHOCTH. OmepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSAET pa3Hble BUABI YU4EOHOM M TPYIOBOM JESITENBLHOCTH,



SBJISICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BaXXKHBIX KA4eCTB, MO3TOMY aKTyalbHa
3aa4ya (HOPMUPOBAHUS y OOYUYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHJHOCTH OOPa3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HAIIPaBICHUSM.

Ilens ocBoeHnmst mporpammbl y4deOHOTOo Kypca «I['eomerpus» Ha 6a3oBOoM
ypoBHE 00yuyeHuss — oOmeo0pa3oBaTeIbHOE M OOUIEKYJIBTYPHOE pPAa3BUTHE
oOydaromuxcss  4yepe3  oOecrieyeHHe  BO3MOXKHOCTH  MpPUOOpeTeHuss o
VCIIOJIb30BAHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHMM W JECUCTBUM,
cnienuUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEITHOTO MPOIOJDKEHUS 00pa30BaHMUSI
TI0 CIICIIUAILHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM UCITOIH30BAHUEM I'€OMETPHH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM ypOBHE IIpeIHA3HAYEHA ISt
O0YJarOIIMXCS CPEIHEHN IIKOJIBI, HE UCIBITHIBABIIMX 3HAUYNUTEIBHBIX 3aTPYIHEHUI
Ha YPOBHE OCHOBHOIo oOI1ero oopazoBanus. Takum oOpazom, oOydaromiecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOWTBH OOIME MATEMaTHYCCKUE YMEHHS, CBSA3aHHBIC
Co creuu@uKod TEOMETPUHM U HEOOXOJUMBbIE IJisi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3y4YUTh T€OMETpHUIO Ooiee
IIyOOKO, €CIIM B JaJbHEHIIIEM BO3HUKHET HEOOXOIWMOCTh B TC€OMETPUUYCCKUX
3HAHMSIX B MPOPECCUOHATBHON JACATEIHHOCTH.

JlocTikeHrue e OCBOCHUS MPOTpaMMbl  O0ECIIEYUBACTCA PEIICHHEM
COOTBETCTBYIOIMX 3a7ad. [IpuopuTeTHBIMH 3amadyaMl  OCBOCHHS  Kypca
«I"'eoMeTpun» Ha 6a30BOM ypoBHE B 11 Kitacce sIBISIOTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KAaK YaCTH MHPOBOM

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmupoBaHHEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEllax BpaIICHUS
KaK 0 BaXHEHIIMX MaTeMaTHYECKHX MOJEINSX, MO3BOJISIONINX OIKMCHIBATH
U U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHsA pacro3HaBaTb Ha YepTekKax, MOJACIAX U B
pETbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHS;

e OBJQJCHUEC METOJAMH PCIICHHS 3aJ1ad Ha TOCTPOCHHS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKaX M TeJIaX BPAIlIeHUS U UX OCHOBHBIMH CBOMCTBAMHU;

e OBJQJCHUEC QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ay;
dbopMupoBaHWE yMEHHUS MPOBOJUTH  HECIOXKHBIE  JIOKa3aTeIbHbBIC
pacCyXKJIeHusi B XOJE PEIHICHUS CTEPEOMETPHUECKHX 3ajlad W 3a1ad C
MIPAKTUIECKUM COICPIKAHUEM;

e pa3BUTHC WHTEJUICKTYaJTbHBIX U TBOPYCCKHUX CIIOCOOHOCTEM
oOydJamIuxcs, IO3HABATEIbHOM  aKTUBHOCTH,  HCCJEIO0BATENbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHue (yHKIIMOHATBHOMN TPaMOTHOCTH, pENEeBaHTHOU
F€OMETPUHU: yMEHUE pACIO3HABaTh IMPOSIBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTYyallUIX M TPU WU3YYEHUU JIPYTrUX Yy4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM U 3aKOHOMEPHOCTEH, (OpMylIHpoBaTh HX Ha S3bIKE
reOMETPHUU U CO3/1aBaTh T€OMETPUUYECKUE MOJEIH, TPUMEHSITh OCBOCHHBIM
r€OMETPUYECKUN armapaT JUisl pPelIeHUs MPaAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYECHHbIE PE3YJIbTATHI.

OTnUYuTeNnsHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOUYEHHE B KYpC
CTEpEOMETPUU B Hayalle €ro M3y4yeHus 3ajay, pelIaeMblX Ha YPOBHE
UHTYUTUBHOTO TIO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHasg padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJUPYET NPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipeanourenue oTAa€TCs HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
NPAKTUYECKON NeSITeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUNA Yy
yyaluxcsi B Kypce CTEpEOMETpPUM MPOBOJIUTCA 3a CYET pEIIeHHs 3a7ady Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEpPUPOBaHUE
OpOCTpaHCTBEHHbIMU oOOpazamu. Coznanue oOpa3a MPOBOAMTCA C OMOPOM Ha
HarJAIHOCTh, a OIEpUPOBaHME O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HATJIATHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJIHOT0 COACPIKAHUS.

OcHoBHbIE cozepikarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kiaccax:
«MHororpasHukn», «lIpsiMpie U IMIIIOCKOCTH B NMPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopbl M1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacnpenesnsieTcss He TOJbKO [0 COJEp)KAaTEeNbHbIM JIMHUSIM, HO M IO ToJlaM
oOy4eHHs Ha YPOBHE CpeiHero o01ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOGHMSI paboyell mporpaMmbl, pacnpenelEéHHbIM [0 TrojaM OOy4eHHs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4TOOBI OBJIAJIECHUE T'€OMETPUUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMM OCYILECTBIISUIOCH IIOCIEA0BATEIIBHO U ITOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKIIFOYAJIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OOYUYaIOIIMXCS, paclIupsis U
yrayosis e€, o0pa3ysi IpOYHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha HN3y4YCHHUC I'COMCTPHUHU OTBOAUTCA 1 yac B HCACIIIO B 11 knacce.



COJEPXKXAHME YYEBHOI'O KYPCA
11 KIJACC

TeJsia BpameHus

HwimHapruyeckas ITIOBEPXHOCTb, oOpa3yrouiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh LMJIWHIAPUYECKOW TMOBepXHOCTU. LlunuHap: ocHoBaHus W
OOKOBasi TOBEPXHOCTb, OOpa3ymolas MU OCh;, IUIOMAJb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOI nmoBepXHOCTU. KoHyc: ocHOBaHuE U BeplilMHa, 00pa3yrolas
U OChb, IUIONAJh OOKOBOW M TIOJTHOW TOBEPXHOCTH. Y CEUEHHBI KOHYC:
o0Opa3yrolue 1 BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, TUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEPHI.
B3auMmHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0IAb CEpHl.

N300pakeHne e BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka LMIMHIpPA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMHCAHHBIA OKOJO cdephl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHUS.

[Tousatue 00 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
OpsIMOYTOJILHOTO MapajuieNienunena v ciuenctsus u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 11apa u 1mIomaas chepsi.

[Tomo6ubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMHU
NOBEPXHOCTEMN, 00bEMaMu TOJI0OHBIX TEIL.

Ceuenuss mwiMHApa (MapajUyieIbHO M TEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyCa (MapajijieIbHOE OCHOBAHUIO U NPOXOMASIIEE YEpe3 BEPIIMHY), CEUCHUS
miapa.

BekTopbl U KOOPANHATHI B IPOCTPAHCTBE

BexTop Ha minockocT u B npoctpancTBe. ClI0KeHNEe U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa o TpEM HEKOMILIAHAPHBIM
BekTopaMm. llpaBuno mnapamienenunena. Pemenue 3agay, CBS3aHHBIX C
NPUMEHEHHEM TIpaBWJ JICHCTBUM ¢ BekTopamu. lIpsMoyronpHas cuctema
KoopauHAT B mpocTpaHcTBe. Koopaunatel Bektopa. I[lpocreiimme 3amaun B
KOOpAMHAaTax. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Boluncnenue yrioB MExIy MPSIMBIMH U TJIOCKOCTAMHU. KoOpAHMHATHO-BEKTOPHBIM
METO/ IPU PEIICHUN T€OMETPUUECKHUX 3a/1au.



IINIAHUPYEMBIE PE3YJIBbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNbTAaThl OCBOCHUS MPOTPAMMBI y4eOHOTO TMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxpanckoe BocnuTanue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WICHA POCCHUHCKOrO O0OIIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
mpoleayp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMM B COOTBETCTBHHM C HX
GYHKIIUSAME ¥ Ha3HAYCHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY U HACTOSIIIEMY POCCUIICKONW MaTEMAaTHKH, [IECHHOCTHBIM OTHOILIEHUEM K
JTOCTHKEHUSIM POCCHMCKUX MAaTEMATUKOB U POCCUHUCKON MaTeMaTUYECKOM IIKOJbI,
K MCMOJB30BAHUIO ITUX JIOCTIDKCHHM B JIPYrux HayKax, TEXHOJIOTHAX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoAa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEACHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHHEM JIOCTUKEHUN HAYKHU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIA/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKIIIOYas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHNUI, pacCyXICHUN;
BOCIIPUMMYHUBOCTHIO K MATEMATUUYECKUM ACTIEKTAM Pa3JIUYHBIX BUJIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHPOBAHHOCTBIO YMEHMSI TPUMEHATH MaTeMaTHYeCKue 3HaHUS B
MHTEpEecax 370pOBOro U 0€30MacHOro oopas3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUNA U

OTZIbIXa, perymnsipHas dbusnueckas aKTUBHOCTB); bu3nuecKoro
COBEPIICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEATEINBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOTIOOWS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCUOHAIBHOM  AESATENIBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymiedt mnpodeccud W pean30BbIBATH COOCTBEHHBIC JKM3HECHHBIC ILJIAHBI;



TOTOBHOCTHIO U  CIIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHUI0 HA TIPOTSHKEHUW BCEHW JKWU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTHYCCKUX 33J1a4 MaTEMaTHICCKOW HAIPaBJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYphl, IMOHUMAHHEM BIIUSHHUSI
COIMAJIbHO-DKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHUE MPUPOIHOW M COIMAIBHON
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa dSKOJOTHYECKHX MpoliieM;
OpHEHTallMell Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIsS peleHus 3aaad B
00J1aCTH  OKpY)KAIOIIEH Ccpefbl, IUTAHHUPOBAHUS TOCTYNMKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOT O MO3HAHUA:

c(hOpMHPOBAHHOCTBI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEMaTHIECKON HayKh KaK cQepbl YeTOBEUECKOW JEATEbHOCTH, 3TaroB c€
pPa3BUTHS M 3HAYUMOCTH [UJISi DPA3BUTHs [MBWIM3ALMUU, OBIAJCHUEM SI3BIKOM
MaTEMaTUKH M MaTEMaTHYECKOM KYJIbTYpOW Kak CpEICTBOM II03HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYIO M HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYaJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTrpaMMbl y4eOHOro IMpeaMeTa
«Marematuka» XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMu, YHUBEPCANbHbIMU Pe2yIamUSHbIMU 0eUCTN8UAMU.

1)  VYuusepcanvnuvie  nosmaeamenwvmvle  Oeticmeus,  obecneuusarom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 00yHanwuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpyJdcalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymeHutl pabomams ¢ uHgopmayuei).

Ba3oBble Jioruyeckue aeiicTBus:

e BBIABIATH U XaPaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKUA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
ONIpPEACIICHUS]  TOHSATUH; YCTAHABIMBAaTh CYIIECTBCHHBIM  MpPHU3HAK
KJaccu(uKanuy, OCHOBaHUS i OOOOIIEHHS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMUMOTO aHAJIH3A;

e BOCIpPUHUMATH, (opmymupoBaTh U  NPeoOpPa30BHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunss B (aKTaxX, MAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;



npenjaraTb ~ KpUTEpPUM I BBIABICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUNL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
IPUBOAUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO penieHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pElICHUs, BbIOMpaTh HauOoyee MOAXOASIIUA C YYETOM
CaMOCTOSITEIIbHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBarejabCKHue AeliCTBUSA:

e HCIOJIB30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
bopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIeMYy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHO€, (OpMHUpPOBAaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJIEHHUS, TPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BbEeKTaMH, SBJICHUSIMH, MPOLIECCAMU;

e CaMOCTOSITENBHO (POpMyIUpPOBATH 00OOIIEHNS U BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIOJIEHUS, UCCIEAOBAHMS, OLIEHUBATh JIOCTOBEPHOCTH
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IEHNUH;

e IPOTHO3UPOBATh BO3MOXKXHOE PA3BUTHE NPOLECCA, a TAKXKE BbIABUTATh
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABJIATH AePUUINTH MHPOPMALMH, JaHHBIX, HEOOXOAMMBIX JJIsi OTBETA
Ha BONPOC U JJI PEIICHUS 3aa4H;

e BbIOMpaTh UH(OpPMALMIO U3  UCTOYHUKOB  DPA3JIMYHBIX  THUIIOB,
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

e CTPYKTYpUPOBaThb MH(POPMALIMIO, IPEICTABIATH €€ B Pa3IUYHbIX (POpMaX,
WUTIOCTPUPOBATh TpaduyecKy;

e OILICHUBATH HaJEKHOCTh uH(popMaluu o CaMOCTOATENIEHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvuvie KomMmynuxamugmuvle Oevicmeus,  obecneuusaiom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUUXCS.

OOuenue:



BOCHIPUHUMAaTh UM (POPMYJIHpPOBAaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3yibTaT;

B X0J1€ 00CYXKIEHUS 3a/1aBaTh BONPOCHI 110 CYLIECTBY OOCYK/1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3aJ1auu, BbICKa3bIBaTh UECH, HAIICJICHHbIE HA TTOUCK
pPELIEHUs; COIMOCTABIISITh CBOU CYXKICHUS C CYXKICHUSIMHU JIPYTHX
YYaCTHHKOB JHMAJIOra, OOHapy»XUBaTh pa3IMuME€ U CXOJCTBO NMO3WULHUN; B
KOppEKTHOH popme PpopMyIrpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJAbTaThl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHMMaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYAJILHON paObOThI P pElIeHUH YIeOHBIX 3a7a9; MPUHUMATH IIeITh
COBMECTHOM JICSITEIBHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensaTh BUABI padoT, JOrOBapUBATHCS, 00CYKIaTh MPOIIECC
U pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYkaeHUs, 0OMEH MHEHHUIA,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIIOJHITH CBOK YacTh pPabOThI U
KOOpJIWHUPOBATh CBOW JEHUCTBUA C JAPYTHMH YJICHAMH KOMAaHJIbI,
OIIEHUBATh KadeCTBO CBOETO BKJaJa B OOMIMN MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYITMPOBAHHBIM yUYaCTHUKAMHU B3aMOICHCTBHSI.

Vuueepcanonuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uHopMaIHH.

CaMOKOHTPOJIb:

BJIAJ€Th HaBbIKAMHU TO3HABaTEIbHOM pedekcun Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAaMOKOHTPOJS Iporecca W
pe3yJbpTara penieHus MaTeMaTUdeCKou 3a1a4u;

NpeABUIECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TpPU PEIICHUU
3alaud, BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSITEIIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BHISBIICHHBIX TPYIHOCTECH;



e OHOCHHUBATH COOTBCTCTBUC PC3yJibTaTa MNCIN H YCIOBUAM, OOBSICHSATH
INPHUYYHBI JOCTHUKCHUSA WJIW HCAOCTHIKCHUSA PE3YJIbTATOB ACATCIBHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OLOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
11 KVIACC

OnepupoBaTh MNOHATHSAMU: LMIUHIpPUYECKas IMOBEPXHOCTh, 00pa3yrouime
UWINHAPUYECKOW  MOBEPXHOCTH;  IWIMHAP,  KOHUYECKass  IOBEPXHOCTb,
o0pa3yrolire KOHMYeCKON TOBEPXHOCTH, KOHYC; chepuyecKasi HOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (MUIMHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTYYEHUS TEN BPaAIICHHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHHE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CJOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMIAAM  TOBEPXHOCTEH TN  BpalleHUs,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSTUSIMH: MHOTOIPaHHUK, BIHUCAaHHBIA B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMUS.

BbIYMCIISTE COOTHOLICHUSI MEXAY IUIOIAAsMU MOBEPXHOCTEH U 00BbEMaMU
IIOJOOHBIX TEI.

N3o0paxkarh u3ydaemble (UTypbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrITIONTHTH (BBIHOCHBIC) TIIOCKUE YEPTEKHU U3 PUCYHKOB TPOCTHIX 00bEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPAILCHUS.

W3BnekaTh, WHTEPHIPETHPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
NPOCTPAHCTBEHHBIX FEOMETPHUUECKHUX (hUrypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B MMPOCTPAHCTBE.

BoITONHATS  JEHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYMTAHMUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCIIO, OOBSICHATD, KAKUMHU CBOWCTBAMHU OHH 00JIaaroT.

[IpumeHsTh npaBUiIO NapavieIenuneaa.

OnepupoBaTh NOHATHIMU: J€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroid MEXIY
BEKTOPAMHU, CKAISIPHOE MPOU3BEJICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.



HaxoauTte cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIPHOE IMPOMU3BEIAECHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMHAT.

[Ipumenats reomerpuyeckue (aKTbl JUISI PEUICHHUS CTEPEOMETPUUECKHUX
3a/Ja4, IPEANOJaralnX HECKOJIbKO IIaroB PEUICHUs, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOHU (opMe.

Pemats mpocreimne reoMeTpuyecKue 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAUHATHOI'O METOJA.

Pematp 3amaum Ha J10Ka3aTelbCTBO MAaTEMAaTHYECKHMX OTHOLICHHM H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUMH M0 00pa3laM WK aJropuT™MaM, NpUMEHss
M3BECTHBIE METOABI IPY PELICHNUN CTAHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[IppuMensaTs mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAUTH HpUMEPB MATEMaTUYECKHX 3aKOHOMEPHOCTEH B IPUPOIE H
YKWU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHWS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIE IOHSATHS B TIPOLIECCE IMOMCKA PEMICHUS
MaTeMaTU4yecku CcGOpPMYJIHPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh peabHbIE
CUTyallud Ha S3bIKE T'E€OMETPUH, HWCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
UCIOJIb30BaHUEM T€OMETPUUECKUX MIOHATHI U TEOpEM, almapara aareopsbl; pemarhb
IIPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKIECHUEM I'€OMETPUYECKUAX BEIUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HanmenoBanue pa3iejioB H TEM nudpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (1upp )
NMporpaMmel Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
0 bubmuorexa [IOK
1 T 12
¢/1a BpalleHu 0 https://m.edsoo.ru/1c209e37
N 0 bubmuoreka [IOK
2 ObnEmbr Ten > I https://m.edsoo.ru/1¢209e37
0 butmmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJIMHATHI B TPOCTPAHCTBE 0 hitps://m.edsoo.ru/1c209¢37
4 [MoBTOpenue, o600IICHKE, . 1 0 bubnuorexa [JOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0 0




IHOYPOYHOE INIAHUPOBAHUE

11 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
undposbie
Ne ni/m Tema ypoka Koutpoabubie | IlpakTunyeckue p
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchbl
1 Cdepa u map: ueHTp, paguyc, IuameTp; 1 0 0 bubnrorexa [JOK
IUIOLIA/(b IIOBEPXHOCTH C(EPHI https://m.edsoo.ru/0341bc2b
B3aumMHoe pacnonoxxenue chepsl 1 0 0
bu6nmoreka [IOK
2 IUIOCKOCTH; KacaTellbHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; momanas cheps
3 N3o0paxkenue chepsl, mapa Ha MIOCKOCTH. 1 0 0 bubnnoreka [IOK
Ceuenus mapa https://m.edsoo.ru/bc15£7f2
[unuaapudeckasi HOBEPXHOCTD, 0 0
4 oOpazyromye MUIHHAPUIECKOM | bubnnoreka [JOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edsoo.ru/6054b8cl
MIOBEPXHOCTU
Humusap: ocHOBaHUS B OOKOBas 0 0
5 MOBEPXHOCTH, 00pa3yroIiast U OCh; IUIOMIAIb 1 bubmorexa LIOK
PXHOCTD, 00pasylo ’ hitps://m.edsoo.ru/188f6216
OOKOBOH U MMOJIHOW TOBEPXHOCTH
N300pakeHre HUIMHAPA Ha TNIOCKOCTH. 0 0
6 Pa3Béprka nununapa. CeyeHuss HUIMHIPA | bubnnoreka [IOK
(TUTOCKOCTBIO, MapaJlIeIbHON HUITH https://m.edsoo.ru/016e25¢eb
MEPHEeHIUKYJIIPHON OCH LIMIIUH/IPA)
Konunueckast MoBepXHOCTh, 00pa3yIoIIne 0 0
. P PABYIO bubmuorexa [IOK
7 KOHHUYECKOW MTOBEPXHOCTH, OCh ¥ BEPIINHA 1

KOHUYECKOH IMOBCPXHOCTHU

https://m.edsoo0.1ru/c94ba09b




KOHYCZ OCHOBAaHHC U BCpPIINHA,

bu6nmoreka [IOK

8 obpa3 ast 1 OCh; TUIOIIA b OOKOBOM M
Pasyrot > oA hitps://m.eds0o.ru/897dd3b2
MTOJTHOM IMTOBEPXHOCTH
Yced€HHBIN KOHYC: 00pa3yIoIIie 1 BHICOTA, bubnnoreka [IOK

9
OCHOBaHHUs U OOKOBasi MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N306paxeHne KoHyca Ha IIOCKOCTH.

10 Pa3Béptka konyca. CeueHust KoHyca bub6nmorexa [IOK
(TUIOCKOCTHIO, MapaIJICIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOASIIEH Yepe3 BEPIIUHY )

1 KomOunanus Ten BpamieHus u bubmnorexa [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OTIMCAHHBIN OKOJIO chepsr;

12 cdepa, BMCaHHAs B MHOTOI'PAaHHUK WJIH B bubamorera HOK

pa, P https://m.eds00.ru/0b136158
TEJIO BpallleHus

13 [Tonsarue 06 06bEMe. OCHOBHEBIE CBOMCTBA bubmuorexa [IOK
00BEMOB TN https://m.edsoo.ru/26a03fb7

bu6nuorexa [IOK

14 O0BEM HUIMHApPa, KOHyCa

HITHIpA, KOHY https://m.edsoo.nw/5513d87b
bu6nuorexa [IOK

15 O0BEM 1apa U mIomas chepbl

P waz cep hitps://m.edsoo.rw/d189bde2
[TomoOHbIE TeNa B IPOCTPAHCTRBE.
16 CoOTHOILIEHUS MEXKY TUIOIIAISIMU bubmorexa OK
. {[y tan https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TET

17 KonTponbhas pabora o temam "Tena bubnmoreka [JOK
BpamieHus" u "O6wvembl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha IJI0CKOCTH U B TPOCTPAHCTBE bubmmorexa HOK

p poctp https://m.edsoo.ru/5caefclb

19 CioxeHue ¥ BbIYUTaHUE BEKTOPOB bubmuorexa [IOK




https://m.edsoo.ru/23f4f089

bu6nuoreka [IOK

20 YMHOXKEHUE BEKTOpa Ha YHUCIIO
MHOKCHHE BeXTopa Ha JHer https://m.edsoo.ru/dee379eb
PasnosxeHne BekTopa 1o TpéM
21 €KOMIUIaHAPHBIM I;exTo EM [IpaBuiio bubmmorexa [IOK
H .
P P p https://m.edsoo.ru/a28fd74e
napajienenumneaa
Pemenne 3aa4q, CBI3aHHBIX C
22 €HE 5 aBWJI JICVCTBUU C bubamorexa [IOK
MIPUMEHEHUEM TIPaB
p PaBrI A https://m.edsoo.ru/5a827900
BEKTOPaMH
3 KoopanHaTHO-BEKTOPHBIN METOJ ITPU bubnnoreka [IOK
peLUIeHNH TEOMETPUYECKUX 3a4a4 https://m.edsoo.ru/d3alfe30
[IpsiMmoyronbpHas cucTeMa KOOPAMHAT B
24 I poc ZI;{CTBG Koopannatsl BIZ:KTO a bubmmorexa [IOK
pocip . ’ P pa. https://m.edsoo.ru/48db7058
[Ipocreiimne 3agaun B KOOpAUHATAX
)5 VYron mexnay Bektopamu. CKajasipHOE bubnmoreka [JOK
NPOU3BEACHUE BEKTOPOB https://m.edsoo.ru/725effc4
BrrunciieHue yrioB Mexay nNpsiMbIMH U bubnnoreka [IOK
26
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 KonTponbhas paborta o teme "Bektopsl u bubnuorexa [IOK
KOOpJMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenwue, 06001eHNE 1
)3 cucreMarusanus 3HaHuil. OCHOBHbBIE bubnuorexa [IOK
¢burypsl, GpakThl, TEOpEMBbI Kypca https://m.edsoo.ru/1780basd
IJITAHUMETPUU
[ToBTOpenue, 0600MIEHNE U
29 cucreMartusaius 3HaHuil. OCHOBHbBIE bubnnoreka [IOK

¢burypsl, ¢pakThl, TEOPEMBbI Kypca
TUTAHUMETPUH

https://m.edsoo.ru/078cd184




[ToBTOpenue, 06061IeHNE 1

30 cUCTeMaTH3alus 3HaHui. 3agadu 1 Bubmorexa IIOK
I e https://m.edsoo.ru/7491efe0
TUTAHAMETPUHU B METOJIBI HX PEIICHHUS
[ToBTOpenwue, 06001eHNE 1
31 cHUCTeMaTHU3allis 3HaHU|. 3agauu 1 Bubmiorexa ITOK
H - Al hitps:/m.edsoo.ru/4dffdad7
IJITAHUMETPUHU ¥ METOJIBI MX PEIICHUS
[ToBTOpenme, 06001IIEHNE U
1 cucreMaruzanus 3HaHuil. OCHOBHbBIC | bubnnoreka [IOK
¢burypsl, ¢pakThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUU
bu6mmoreka [IOK
33 u 0 1
TOroBas KOHTpOIbHAA paboTa https://m.edsoo.ru/ec24dfc2
a4 [ToBTOpenue, o6o0IICHNE U | bub6nmorexa [IOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI OCBOEHHS OCHOBHOI
NMpoBepPsieMOro .
o0pa3oBaTeILHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATUSMU: MIJTUHAPUICCKAST TIOBEPXHOCTH, 00Pa3yIOIIne
6.1 HWIAHIPUYECKOH TOBEPXHOCTH, MHUIUHAP, KOHUYECKas TOBEPXHOCTH,
' oOpasyloIliue KOHMYECKOH  MOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacnioznaBath Tena BpaiieHus (IIUIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CIIOCOOBI TTOJIYICHHSI TEJT BpaIlCHUS
6.4 KiaccudunupoBaTs B3aiMHOE pacioyioxkeHue chepbl v TIOCKOCTH
OnepupoBarh TOHATHUSMH: IIAPOBOH CETMEHT, OCHOBAaHWUE CETMCHTA,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOM, OCHOBAHHUE IIAPOBOTO CIIOSI, BHICOTA
LIAPOBOTO CJIOs, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI W MIIOIMIAAM TOBEPXHOCTEH Ten BpalleHUs,
. T€OMETPUYECKHX Tell C MpUMeHeHUueM GhopMyn
OnepupoBaTh TOHATUAMM: MHOTOTPAHHHMK, BIMCAaHHBIM B cdepy u
6.7 OTHMCaHHBIN 0KOJI0 cepsl, cepa, BIUCaHHAS B MHOTOTPAaHHUK WU TEJIO
BpallleHus
63 BBIYHCIATE COOTHONICHUS MEXIY IUIOMIQJSMH TOBEPXHOCTEH W
' 00bEMamMu TOJJOOHBIX TEIl
6.9 N3o00paxaTh n3ydaembie QUTYPHI OT PYKH M C IPUMEHEHHUEM TPOCTHIX
. 4epTEKHBIX HHCTPYMEHTOB
BeImonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX GUTYpP: BUA CBEpXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS Tl

BpalICHUs

6.11

W3Bnekarb, MHTEpHpEeTUPOBATH M MPeoOpa3oBbIBaTh WHGOPMALHIO O

MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (GUTypax, MpeICTaBICHHYIO Ha




yeprexax U pUCyHKax

6.12

[MpumensTp TeomeTpryeckue (aKThI ISl PEHICHHUS CTEPEOMETPHUECKUX
3a/1a4, MIPEANOJIAraloIUuX HECKOJIBKO INAaroB DPEIIEHUs, €CIH YCJIOBHA

MIPUMEHEHHUS 3aJ]aHbI B SIBHOU (hopme

6.13

OHepI/IpOBaTB IMOHATHEM: BCKTOP B IIPOCTPAHCTBC

6.14

BremoaHATE I[efICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCEKTOpPAa Ha 4YHUCIIO, 06'I)SICH$[TI>, KakKUMH CBOMCTBAMH OHH

o0J1amaroT

6.15

HpI/IMCHHTB IMpaBUJIO MapaJUICICIIHIICAA IIPU CIIOKCHUU BCKTOPOB

6.16

OHGpI/IpOBaTL MOHATHUAMU:. ACKAPTOBBI KOOPAWMHATHI B IMPOCTPAHCTBE,
BCKTOp, MOAYJb BCKTOpA, PpaBCHCTBO BCKTOPOB, KOOPAHWHATBI BEKTOPA,
yroua MCXKAY  BCKTOpaMu, CKaJIIpHOC IMPONU3BCACHUC BCKTOPOB,

KOJIUIMHCAPHBIC U KOMITIJIAHAPHBIC BEKTOPLI

6.17

6.18

Haxoauth cyMMy BEKTOpOB M IPOU3BENECHHE BEKTOpA Ha YUCIO, YroJl
MEXy BEKTOPAMHU, CKaJIIPHOE NPOU3BEJCHUE, PACKIAAbIBaTh BEKTOP 110

JABYM HCKOJUIMHEAPHBIM BEKTOpPaM

38.IlaBaTB IJIOCKOCTb YPAaBHCHUCM B I[CK&pTOBOIZ CUCTCMC KOOpAUHAT

6.19

Pemate nmpocredmmme TreoMeTpUYECKHE 3aJayd  HAa  [IPUMEHEHHE

BCKTOPHO-KOOPAWHATHOTI'O ME€TOda

6.20

Pemate 3aa4u Ha A0Kas3aTCJIbCTBO MAaTEMAaTHYCCKUX OTHOIIICHUH W
HaXO0XIACHUC T'COMCTPHUICCKUX BCIUYHH II0 o6pa3uaM W aJIropuTMam,
IIPUMCHSA HU3BCCTHBIC METOABI npu pE€IICHUN CTaHJAapPTHBIX

MAaTEMATHYCCKHUX 3aJa4

6.21

[IpuMensTh TpocTEHIIME MNpPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-

KOMMYHUKAITHOHHBIC CUCTCMBI IIPU PCIICHUU CTCPCOMETPHUICCKUX 3a/1a1

6.22

HpI/IBO,[[I/ITL MMpUMEPbI MAaTEMATUYICCKUX 3aKOHOMepHOCTCI‘/’I B IMpUpoac nu

JKHU3HHU, PACIIO3HABATH MMPOSABIICHUC 3aKOHOB T'COMETPUHN B UCKYCCTBC

6.23

[IpumensTh mMONy4YeHHBIE 3HAHHUA HAa TMPAKTUKE: AaHAITU3UPOBATH
peanbHble CHUTyallud M TPUMEHSATh HU3y4YEHHbIE TOHATHUSA B TMpoOIEcce
MOMCKa pELICHUS MaTeMaTHYeCKH CQPOPMYIUPOBAHHOW MPOOIEMBI,
MOJIETUPOBATh peajbHbIE CUTYallMU Ha SI3bIKE T€OMETPHUH, UCCIEI0BATh
MTOCTPOCHHBIE MOJICNIA C WCIOJIh30BAHUEM T€OMETPUYECKUX TOHITHH U
TEOpeM, armapara ajareOpsl, pemaTh MPaKTHUYECKUE 3a1a91, CBI3aHHBIC C

HaxXO0KACHUEM I'COMCTPHUICCKUX BEJINYNH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIue MUINHAPUIECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON ToBepXHOCTH. LlunmmHap: ocHOBaHUS U OOKOBas MOBEPXHOCTH,

o0pa3yroias U 0Ch, TUIOIIA (b OOKOBOH M ITOJIHOM ITOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolye KOHNYECKONH MOBEPXHOCTH, OCh U BEpPIIINHA
KOHMYecKoW mnoBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, o0Opa3yolias U OCb,
oAb OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEUYEHHBIH KOHYC: 0Opasyronue u

BBICOTA, OCHOBAaHUA U OokoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, IMaMeTp, IUIONa b HOBEpXHOCTH cheprl. Bzanmuoe

pacnosyiokeHue cdepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, Iiouaib

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpalllICHUS HA MJIIOCKOCTH. Pa3BépT1<a NWIMHAPA U KOHYCa

6.5

KomOuHanuu Ten BpalieHWss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN

okoJio cepsl, chepa, BMcaHHasi B MHOTOTPAHHHUK, WM TEJIO BPAIICHUS

6.6

[Tonsitue 06 00BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapaiuienenumnena u ciueactsus u3 He€. OO0BEM mUIMHIDA,

konyca. O0bEM mapa u wiomaab chepsl

6.7

[lomo6ubie Tema B mpoctpancTBe. COOTHOMIEHUS  MEXAY  IUIOMIAASMU

MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEIT

6.8

Ceuenust munuHApa (MapayjielbHO W TEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca

(mapanneabHOE OCHOBAHUIO U MIPOXO/sIlee Yepe3 BEPIINHY), CEUeHHUs 11apa

6.9

BCKTOp Ha IINIOCKOCTH W B IIPOCTPAHCTBCE. CnoxeHrue W BBIUMTAHUC BCKTOPOB.
VYMHOKEHHNE BCKTOpa Ha 4YHUCIIO. Paznoxxenue BCKTOpa I10 TpeM HCKOMIIIAaHAPHBIM
BCKTOpaM. HpaBI/IJ'IO mapajiICJaCurIicaa. Pemenne 3a1a4, CBs3aHHBIX C

MMPUMCHCHUCM IIpaBUJI JIEHCTBUM C BCKTOpaMu

6.10

HpﬂMOYFOJIBHaH CUCTCMA KOOpAMHAT B IIPOCTPAHCTBC. KOOp,Z[I/IHaTBI BCKTOpaA.
HpOCTCfII.HHG 3ajlaun B KOOpJAHHATaXx. Vron MCXKIAY BCKTOpaMH. CKaJ'IHpHOC
MMPONU3BCACHUC BCKTOPOB. Brruucnenue YrJIOB MEKAY HNpAMBIMU H INIOCKOCTAMMU.

KOOpI{I/IHaTHO—BeKTOpHBIﬁ MCTOI ITPU PCHICHUHN TCOMETPUUCCKHUX 3aJa1




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Brnanenne meromamu J0Ka3aTenbCTB, AITOPUTMAMHU pEUICHUS 3a7ady;
yMeHue (opMynHpoBaTh U OINEPUPOBATH TMOHATUSMU: OIpeAesiCHuE,
akcuoma, Teopema, CJIEACTBHE, CBOWCTBO, IMPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYITHPOBKU; IPUMEHSThH UX; YMEHUE GOPMYINPOBATH
0o0paTHOE M TPOTUBOIIOJIOKHOE YTBEP)KJIEHUE, MPUBOJUTH TMPUMEPHI H
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ MAaTeMaTUYeCKOM WHAYKLNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXACHMS [pPU pPELIEHUH 3a]ad,
OLICHMBATh  JIOTMYECKYI0  IPaBWJIBHOCTb  PACCYKICHHUM;  yMeHue
OIIEpUPOBATh MOHATHAMH: MHOXKECTBO, MOJMHOXKECTBO, ONEpPALMU HaJ
MHOXECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIHN
anmnapar JJi1 ONUCAHMS PEATIbHBIX MPOLECCOB U SIBJICHUN U MPU PELICHUU
3aja4y, B TOM 4HCIE U3 JAPYruX Y4YeOHbIX MpEeJIMETOB; yMEHHE
OTepupOBaTh MOHIATUIMHU: Trpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/JaBaThb W OIHKCHIBaTh Tpadbl pa3InYHBIMU

crocobamu; UCIIOJIb30BATh I'padbl MpU PELICHUH 3314

VYMeHne onepupoBaTh MOHATUSMHU: HATypadbHOE YHUCIO, LEJI0E YHUCIIO,
CTENEHb C LEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypaJIbHOM CTENEeHH, CTENEHb
C palMOHAaJIbHBIM  IIOKa3aTeleM, CTENeHb C  JIEWCTBUTEIBHBIM
nokaszateneMm, JorapudMm YHCIa, CHHYC, KOCHHYC M  TaHICHC
IIPOM3BOJIBHOIO YMCJIA, OCTAaTOK I10 MOAYJIO, PAalMOHAIbHOE YUCIIO,
UPpAalMOHAIIBHOE  YHCIO,  MHOXECTBA  HATypajbHBIX,  ILIEJIBIX,
palMOHANIbHBIX, JEUCTBUTENBHBIX UYHCEN; YMEHHE HCIIOJIb30BATh
NPU3HAKKU J1€IMMOCTH, HAaUMEHbLIMH OOIIMI JenuTenh U HauMEHbIIee
of1iee KpaTHoe, adropuT™ EBKiMaa mpu penieHnu 3a1aq; 3HaKOMCTBO €
pa3IMYHBIMM ~ TO3ULUOHHBIMH  CHUCTEMaMHU  CUUCIIEHUS;  yMEHHE
BBITIOJHATh BBIYMCIICHUE 3HAYEHUI W MpeoOpa3oBaHUs BBIPAXKEHHUH CO
CTeNeHs MU M JorapupmMaMu, npeodpazoBaHusl IPOOHO-pAIMOHATBHBIX

BBIPDA)KCHUI; YMEHHE OIEPUPOBATh IOHATHUSAMHU: IOCIEI0BATEIbHOCTD,




apupmeTHuecKas porpeccus, reoMeTpudecKas nporpeccus,
OECKOHEYHO yOBIBAIOINAs TEOMETPUYECKas IPOTPECCHs; yMEHHE
3a/1aBaTh MOCJIEOBATEILHOCTH, B TOM YHCJIE C TOMOLIbIO PEKYPPEHTHBIX
dbopmyn; yMEHHE ONEpUpOBaTH MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSIKEHHBIE KOMIIJIEKCHBIE YKCIIA, MOAYJIb U ApI'YMEHT KOMILIEKCHOI'O
yrucna, (¢opmMa 3amMcH  KOMIUIEKCHBIX 4ucen  (reoMerpuyeckas,
TpUTOHOMETpUYecKass W  anreOpauyeckas); yMeTb INPOU3BOAMTH
apupMeTHYeCKue IeHCTBUS C KOMIUICKCHBIMH YHCIaMH;, HPHUBOAUTH
IPUMEpbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEepUpOBaTh
HNOHATHAMM: MaTpuma 2x2 u  3X3, omnpeAenuTenb MaTpHIlbl,

FGOMGTPI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh IMOHATHAMU: PalMOHAIbHBIE, MPPALMOHAIBHBIC,
MOKa3aTeJbHble, CTENEHHbIE, JIOTapu(MUUECKHE, TPUTOHOMETPHUUECKUE
YpaBHEHHUS U HEPAaBEHCTBA, HUX CHUCTEMBbl, YMEHHE ONEpUPOBATH
MOHSTHUSIMU: TOXAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHUE,
HEpPAaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCUIBHOCTH
YPaBHEHUM, HEPAaBEHCTB M CHCTEM; YMEHHUE pEIlaTh YpaBHEHUS,
HEPABEHCTBA U CHCTEMBbI C IOMOILIBIO Pa3IMYHBIX MPUEMOB; pEIIATH
YPaBHEHHUS, HEPAaBEHCTBA M CHUCTEMbl C IIApaMeTPOM; MPUMEHSIThH
YPaBHEHUS, HEPABEHCTBA, UX CHCTEMBI I PEIICHUS MAaTeMaTU4YEeCKUX

3ala4q U 3a1a4 U3 pa3JINIHbIX obOmacreit HAYyKHU U peaanoﬁ JKHU3HHU

YMeHue onepupoBaTh MOHATHAMU: (DYHKIUS, 4YETHOCTh (YHKIMH,
NEPUOUYHOCTh (DYHKIIMHM, OrPaHUMYEHHOCTh (DYHKIUH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (YHKIUH, HauOOJIbllIee U HAaUMEHbIlIee 3HAUCHUS
(hyHKIMM Ha POMEXKYTKE, HEMIPEPhIBHAS (DYHKIIHS, aCUMIITOTHI Tpaduka
GyHKIMM, TIepBas U BTOpasi MPOU3BOAHAA (DYHKLIMHU, TEOMETPUUYECKUN U
¢u3nyeckuil CMbBICI MPOU3BOJHOW, IEepBOOOpa3Hasi, OIpeaAeaEHHbIN
MHTETpaj; YMEHHE HAaXOIUTh ACUMNOTOTHI Tpaduka (QYHKIUH, YMEHHE
BBIUUCIATh IPOU3BOAHBIE CYMMBI, IPOU3BEACHMS, YACTHOIO U
KOMIO3UIIUMN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelbHOH K Trpaduky
(GyHKIMU; yMEHHE HAXOJUTh IMPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHUE UCIOJIb30BaTh MPOU3BOJHYIO ISl HUCCIENOBaHMUA (DYHKIIHH,
HaXOJUTh HauOOJbIIME M HAUMEHbIIME 3HA4YeHUs (YHKLUUH; CTPOUTH
rpa)uKi MHOTOUWIEHOB C HCIOJIb30BAHMEM almapaTa MaTeMaTHYECKOro
aHanu3a; TNPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHUS HaWIydIlero

pEeICHNA B INPUKIAAHBIX, B TOM YHCJIC COIHAJIBHO-DKOHOMHWYCCKUX H




bu3MYecKUX 3a7adax; HaXOAUTh IUIOMAAN U 00BEMBI GUTY C MTOMOIIBIO
I/IHTCFpaJIa; HpI/IBOI[I/ITL HpI/IMepLI MATECMATHUYCCKOT O MOI[GJ'II/IpOBaHI/IH C

noMoIbio auddepeHnranbHbIX ypaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: Tpaduk QyHKUIUH, OOpaTHas
GbyHKIMS, KOMIO3UIMS (QYHKUMH, NuHEHHas (yHKIMSA, KBaIpaTU4HAs
¢byHKLWS, panyoHagbHas byHKIHA, CTETIEHHAs byHKIM,
TpPUTOHOMETpUYEeCKHEe  (QYyHKIMHM, OOpaTHble TPUTOHOMETPUYECKHUE
¢GbyHKUMHU, TOKa3aTenabHas M Jiorapudmuyeckas GYHKLUU; yMEHUE
CTPOUTh TpapUKH HM3YYEHHBIX (YHKLUUH, BBIIOJIHATH MpPeoOpa3zoBaHUs
rpauKoB (GYHKLUH, UCTIOJIB30BaTh IPAGUKH 115 U3YUEHHS IPOLIECCOB U
3aBUCUMOCTEH, NpU peIeHUH 3afad U3 APYruX y4eOHBIX HMPEIMETOB U
3aJa4 U3 peallbHOW JKU3HU; BBIPAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; UCIIOIB30BaTh CBOMCTBA W TpapuKu QYHKIOHHA IS
peleHus ypaBHEHHIA, HEPABEHCTB M 3a/1a4 ¢ MapaMeTpamMu; n300pakaTh
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXKECTBA PpEIICHUM ypaBHEHH,

HCPABCHCTB U UX CUCTEM

VYmenue pemiaTth TEKCTOBBLIC 3aJa4yd PA3HBIX TUIIOB (B TOM 4YHCJIIC Ha
MPOUCHTHI, AOJIU U YaCTH, Ha IBUKCHUC, pa60Ty, CTOUMOCTBb TOBAapOB U
yCJyr, HaJIOT'u, 3ala4d U3 obnactu YIIpaBJICHUA JIMYHBIMU U CEMEHHBIMU
(I)I/IHchaMI/I); COCTaBJIATH BBIPAXKCHUA, YPABHCHUS, HCPABCHCTBA U HUX
CUCTCMbI 11O YCJIOBHUIO 3aJa4dr, HCCICHOBATL ITOJIYUCHHOC PCUHICHHUC H
OLICHUBATH HpaB,I[OHOI[O6HOCTB pE3YJIbTAaTOB;, YMCHHC MOICIINPOBATDH
PC€alIbHBIC CHUTyallMM Ha A3BIKC MAaTCMATUKH; COCTABJIATH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA MW HMX CHCTEMBI 110 YCJIOBHIO 3aJayu,
HUCCIICA0BAaTh IMOCTPOCHHBIC MOJACIM C HCIIOJIB30BAHHUEM aIllapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATHIME: cpefHee apupMeTHIeCKOe, MeIuaHa,
HauOoJbIllce W  HAUMEHBIIEC 3HAUCHHWS, pa3Max, JHUCIEPCHs,
CTaHJapTHOE OTKIOHEHHWE YHCIOBOrO HabOpa; yMEHHE W3BIEKAaTh,
HMHTEPIPETHPOBaTh WH(POpPMAIIMIO, MPEACTABICHHYIO B TaOmuIax, Ha
auarpammax, rpadukax, OTpaskarollyt0 CBOMCTBA PeabHBIX MPOIECCOB U
SIBJICHUH; TIPEACTaBIATh HH()OPMALIMIO C TOMOIIBIO TAOJIUIl U AUATPAMM;
UCCIEeIOBaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM
rpaguueckux METOJOB M  JJIEKTPOHHBIX CPEICTB; TIpaduuecku
UCCJEeIOBaTh COBMECTHbIE HAOMIOACHHS C TMOMOINBIO JHarpaMm

pacceuBaHus U JMHEUHOUN perpeccuu




YMeHue onepupoBaTh MOHATHSAMH: CIYYaWHBIA OMNBIT M CIy4ailHOE
COOBITHE, BEPOSATHOCTH CIIy4alHOTO COOBITHS; YMCHHE BBIYHCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TpaUUecKuX METOJOB; MPHUMEHSATH
(GOpMyYIBI CIIOKEHHUSI ¥ YMHOXEHHS BEPOSTHOCTEH, (HopMyiTy MOTHOU
BEpOSATHOCTH, (popmyny bepHym, komOuHATOpPHBIE (GaKTHl U (HOPMYJIBL;
OIICHUBATh BEPOSITHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepUPOBaThH
MOHIATHSIMH: ~ CIy4aiiHas BENWYHMHA, paclpeieliecHue BEpPOSITHOCTEH,
MaTeMaTH4eCKoe OKHUIAHUE, TUCIEpPCHs U CTAaHAAPTHOE OTKIOHEHHE
CIyyallHOH  BEJNMYMHBI, (YHKIUU PACIPENCICHUS U  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKAa3aTEJbHOTO U HOPMAJIbHOTO paclpeeeHHi;
YMEHHUE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX DPACHPEICIICHUN IS
peleHusl 3a1a4; 3HAaKOMCTBO C TOHSATHSMH: 3aKOH OOJBIIMX YHCET,
METOJbl BBIOOPOYHBIX HCCIICJIOBAHUIH; yMEHUE MPUBOAHUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIUX YHCEN B MPUPOIHBIX W OOIIECTBEHHBIX
SIBJICHHUSX; YMEHHUE OTIEPUPOBATH MOHATHIMHU: COUYCTaHHE, IIEPECTaHOBKA,
YUCJIO COYETAHWM, YHCIIO TEepPecTaHOBOK; OuHOM HproTOHA; yMmeHue
MPUMEHSITh KOMOWHATOPHBIC (DAKTHI U PACCYKACHHUS 1Tl PEIICHUS 3379,
OLICHUBATD BEPOSTHOCTH peanbHbIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOJ'Iy‘-ICHHLIfI pe3yibTaTt

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, NpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIJA, IUIOCKUH  yroil,
JNBYTPAHHBI yTOJd, TPEXTPAaHHBIA YroJ, CKpPELIMBAIOLIMECS IMPSMBIE,
MapajuIeIbHOCTh U NMEPHEHAUKYJISAPHOCTh MPSAMBIX M IUIOCKOCTEH, yroi
MEXIy MNPSMBIMH, YTrOJ MEXIY HPSIMOMl M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 IVIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHUE HCIIOIb30BATh MPH
pelIeHNny 3aJlay U3ydeHHblE (aKThl U TEOPEMBbI INIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLUIETO MHpa; CTPOUTH
MaTeMaTHYECKHE MOJEIN C TIOMOIIBIO TI'€OMETPUYECKUX IOHATUH H

BCJIMYHH, PCIIATh CBA3AHHBIC C HUMU IIPAKTUYCCKUC 3aaa4n
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YMeHue onepupoBaTh MOHATHAMM: IUIOMAIL (QUTYphl, 00BEM (GUTYpHI,
MHOTOI'PaHHUK, MMPAaBUJIbHBII MHOTOTPAHHUK, CEYCHHE MHOI'OI'pAaHHHKA,
KyO, mapajuienenumnesa, npusMma, nupaMmuna, (urypa U HOBEpXHOCTH
BpallleHus, IWIMHAP, KOHYC, IIap, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTH THUPAMUJIBI, MPHU3MBI, KOHYyca, HWIMHIpa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO MapajieNienumnea, MUpaMuabl, MpU3Mbl, LHWIMHIpPA,




KOHycCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CECUYCHUS KOHYCa W LWIMHAPA,
MapajulelIbHbIE OCH WM OCHOBAaHHWIO, CEUYEHHE 1Iapa, IJIOCKOCTD,
Kacawomasica cdepbl, HUIMHApPA, KOHYCA; yYMEHHUE CTPOUTbh CEUYCHHE
MHOTOTpaHHHUKA, U300paxaTb MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpALIEHUs, UX CEYECHMs], B TOM YHCJIE C IIOMOIIBIO MIEKTPOHHBIX CPEJICTB;
yMEHHUE NMPUMEHATh CBOWCTBA IF€OMETPUUYECKUX (UTYP, CAMOCTOSTENEHO
(bopMyIMpOBaTH ONpPEACICHUS U3y4aeMbIX (UTYp, BBIABUIaTh FHUIIOTE3BI
O CBOMCTBaxX M NPU3HAKAX T'€OMETPHUECKUX (PUTyp, OOOCHOBHIBATH MIIU
OlpoBepraTb MX; YMEHHE IPOBOJIUTH Kiaccudukauuo ¢uryp mo
pa3IMYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJIMMBIE JOINMOJHUTEIbHbIE

IIOCTPOCHUA

11

VYMeHue omnepupoBaTh IMOHATHSAMU: JBH)KEHHE B IPOCTPAHCTBE,
napaijiesibHbI EePeHOoC, CUMMETPHsI Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHMe I10100UsI, MOAO0OHBIE (UIYpHl; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (UTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBEC, APXUTCKTYpPC; HUCIOJIb30BATh TI'COMCTPUUYCCKHUEC OTHOLICHUA
Inpu pemiCcHUMU 3aAa4;, HaXOAWUTb TI'COMCTPHYCCKUC BCIMYMHBI (I[JII/IHa,
yroj, IUIOIAAb, OOBEM) NpU pELICHUM 3a1ad M3 JPYyruxX YueOHbIX
MIPEIMETOB U U3 PEalbHON )XKM3HU; YMEHUE BBIUUCIISITH T€OMETPHUUECKHE
BEJIMYMHBI (AJIMHA, Yroj, IUIOAab, OO0BEM, IUIOIIAJb IOBEPXHOCTH),
UCHOJb3ysd M3Y4YEeHHBIE (POPMYNIBI M METOABI, B TOM YHUCIE: IUIOLIAMb
MOBEPXHOCTU MUPAMHUBI, PU3MBI, KOHYCa, LWINHIPA, TUIOMAb ChEpHI;
00bEM Ky0a, NMpSIMOYTOJILHOTO MapajieNenumnena, TUpaMyuIbl, MPU3MBL,
LWINHApPA, KOHYCa, Ilapa; YMEHHE HaXOOUTh OTHOIIEHHE OOBEMOB

MOJI00HBIX (hUTYp

12

VYMmenue OICPHUPOBATH MMOHATHUAMU: TIPSAMOYT'OJIbHAd CUCTEMaAa KOOPAHWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHMHATBI BCKTOpPA, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, Pa3I0KEHUE BEKTOpa 1o Oa3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE IIPOM3BEICHUE, YroJd MEXKIY
BCKTOpaMH; YMCHHC HUCIIOJIbB30BATH BCKTOpHLII\/'I u KOOpI[I/IHaTHBIfI METO[
JUIS  pEIICHUss TEeOMETPUYECKMX 3a7ad W 3ajad JAPYyrux yueOHbIX

npeaAMETOB

13

YMmenue BbIOUpaTh TOAXOMAIIMM METOA IS peUIeHHs 3aJauu;
MMOHUMAHHWE 3HAYMMOCTH MAaTEeMaTUKH B W3YYCHUH TMPUPOJHBIX H
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHUH; YMEHHE pPaclo3HaBaTh

IPOABJICHUC 3aKOHOB MAaTEMATUKNW B HUCKYCCTBC, YMCHHC IIPUBOAUTH




NpUMEpPbl MATEMATUYECKHUX OTKPBITUH POCCUHUCKONM W  MHUPOBOH

MaTeMaTHYECKOU HayKH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
1O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbubie u nenbie yncina. [Ipu3Haku A€IMMOCTH LEJIBIX YHCEN
15 Pammonaneubie  ymucina. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, MPOICHTHI,
' OECKOHEUYHBIC MIEPUONUECKUE APOOH
13 ApupmeTrnueckuii KOpeHb HaTypalbHON creneHu. JeHcTBUA ¢ apu(METHUYECCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ uenbiM nokazareneM. CTeneHb ¢ paluoHaIbHBIM NoKa3areneM. CBOMCTBa
' CTEIEeHU
s CuHyc, KOCMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
. ApPKTaHTe€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecsTudHbIe U HATYPAIBbHBIC JOTapUPMBI
JleiicTBUTENbHBIE YHUCHA. ApH(PMETHUECKHE Olepaluu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnmkE€HHbIE BRIYUCICHUS, TIPaBUIIa OKPYTICHUS, IPUKUAKA U OIIEHKA
pe3ynbTaTa BBIYUCICHUN
1.8 [Ipeobpa3zoBaHue BbIpaXKEeHHIA
1.9 KommnekcHsle uncna
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 Henble u 1poOGHO-pallMOHANbHBIE YpaBHEHUS
2.2 HppaunoHaibHble ypaBHEHUSA
23 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOorapuMUUECKUe ypaBHEHUS
2.5 Llensie u ApoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEpABEHCTBA
2.7 [TokazaTenbHbIC U TOorapuMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpru4ecKue HEPABEHCTBA
29 CucreMbl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuiia cucTeMbl TMHEWHBIX ypaBHEHUN. OnpenennuTens MaTpHUIbI




3 DyHKIUU U TpaduKu
31 Oynkims, cnocoOwsl 3amanust pyskumn. ['paduk ¢ynkumu. Bzanmuo oOpaTHBIE
. ¢ynkuun. YétHbie 1 HeuéTHbIEe pyHKuuu. [leprnoanueckue GpyHKIIH
OOnactb ompeneneHus W MHOXKECTBO 3HaueHWH ¢yHknun. Hymum ¢yHkuumu.
30 [IpomMexxyTkl  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumymMbl U MHUHUMYMBI ¢QyHKuuu. HaumOosbliee M HauMeHbIIEe 3HAYCHUE
(GYHKLIMHU Ha IPOMEXKYTKE
33 CrenenHass (QyHKIHMS C HaTypajdbHBIM W IIE€JbIM TOKaszateineMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS n-0l CTENEHU
34 Tpuronomerpudeckue GyHKINUU, UX CBOMCTBA U TpaduKu
35 [ToxazarenbHas u norapudmuueckas pyHKINHU, X CBOMCTBA U IrpadUKu
16 Touku paspbiBa. AcuMnToTel rpaduxoB ¢yHkuuil. CpoiicTBa  (QyHKUIUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [locnenoBatenbHOCTH, CIIOCOOBI 3aaHUS TIOCIIEI0BATEIbHOCTEN
3.8 Apudpmerrueckas 1 reoMmeTpudeckas nporpeccuu. @opmyna CI0XXHBIX POLEHTOB
4 Hayaya MmaTremaTH4eCcKOro aHain3a
4.1 [TpouzBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKUINN
[IpuMeHeHne mNPOU3BOAHON K HCCIENOBaHHIO (YHKUUMH HAa MOHOTOHHOCTH U
4.2 OKCTpeMyMBbl. HaxoxneHne HauOONBIIET0 U HAaUMEHBIIETO 3HAYeHUs (YHKIUH Ha
OTpe3Ke
43 [lepBoo6pasnas. MuTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHo»xecTBO, onepalyi HaJ MHOXecTBaMu. [luarpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Terna ¥ NOBEPXHOCTH BPALLECHUS




7.5

KoopaunaTel 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

«'eometpus 10 — 11» xmacc aBTopst JI.C. Atanacsn, B.®. byry3os, C.B. Kagomies u ap.),
cocraBuTtelnb . bypmucrposa T.A.-M.: IIpocsemienue, 202 1r. O011eCTBO C OrpaHUYCHHOM
otBeTcTBeHHOCTHIO "M3natensckuil nentp BEHTAHA-I'PA®"; AkuunonepHoe 00111ecTBO

"N3natenscTBo [IpocBemienue";

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

«"eometpust 10 — 11» xmacc aBTopsl JI.C. AtanacsH, B.®. byry3os, C.B. Kagomies u ap.),
cocraButens bypmuctposa T.A.-M.: IIpocsemienue, 2021r. OGIecTBO ¢ OrpaHUYCHHON
otBeTcTBeHHOCTHIO "M3narenbcknii nientp BEHTAHA-TPA®"; AkipioHepHOe 00IIECTBO

"N3natenbeTBo IIpocBemenue";

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPChbI CETU

HUHTEPHET

https://uchi.ru/

https://education.yandex.ru/ https://edu. 1sept.ru/
https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-

oge.sdamgia.ru/

https://edu.orb.ru/
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