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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOrOo Kypca «I['eomerpus» 0a30BOrO YpOBHS ISt
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPEIHEro 00IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABIIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, W TPAJUIUA POCCUUCKOrO 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPa3BUTHUS W HEMPEPHIBHOTO 00pa30BaHMS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW II03HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00yYaroIXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJOBIIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX |
MPEAMETHBIX PE3yJIbTaTOB OOyYEeHHS] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTHs oOydarommxcs, ¢GopMHUpoBaHUs (YHKIMOHATIHLHOM MaTeMaTHu4ecKou
TPaMOTHOCTH, U3YYECHHUS APYTUX YUEOHBIX AUCHUILUINH. PazButre y oOyuaromuxcs
MPABIJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKACHUH T€OMETPHUECKUX
abcTpakiuii, COOTHOUIEHHHM pEaIbHOIO0 U HJICATBHOIO, XapaKTepe OTPaKECHMS
MaTEeMaTUYECKON HayKOH SBJIEHMH M NPOLECCOB pEalbHOTO MHpa, MeECTe
I€OMETPUU B CUCTEME HayK M POJIM MaTEMAaTUYECKOTO MOJIEITUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
ydalmxcs, a TakKe KauyeCTB MBIIIJICHUS, HEOOXOAWMBIX [IJIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHHsA, Tak Kak OOECHeYMBaeT BO3MOXKHOCTb HW3Y4YEHHUs Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormdeckoe MbINUIeHHE, (HOPMUPYEMOE MPU HU3YYCHUH OOYYArOIIMMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U IOCTPOECHUH LIEMOYKHU JIOTHUECKUX YTBEPKICHU I
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TMPH PENICHUH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITEeNbHOCTU uenoBeka. OpHeHTalus 4YeoBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHaibHOro ObITHs, (opma
OTPaKEHHUsI OKPYXAIOIIET0 MHpA, YCJIOBHUE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTENBHOCTH. OmNepuUpoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIWHSAET pa3Hble BUABI y4eOHOM U TPYIOBON NIE€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 MPO(ECCHOHAIBHO BaXXHBIX KAdyeCTB, MOITOMY aKTyallbHa
3amaya (QopMUpoBaHUS y OOYyYarOlIUMXCS MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOATOTOBKE K MPAKTUYECKOU EATEIIbBHOCTH IO MHOTUM HANPABJICHUSIM.

[lens ocBoeHusi mporpaMMmbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHus — o0OIIeoOpa3oBaTelibHOEé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaronmuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETEHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
crerupUIHBIX TEOMETPHH, BO3MOKHOCTH YCIEITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CIEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE TIpeIHAa3HA4YeHa ISt
0Oy4Jaronuxcsi CpeiHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPyIHEHUI
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanms. Takum oOpazoM, oOydarommecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECCKUE YMCHHUS, CBSI3aHHBIC
co crnenu@uKod TEeOMETpUHM U HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHu UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO OoJee
riIy0OKO, €clii B JajdbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HAHMIX B MPOPECCHOHATBHON JAEATENHHOCTH.

JlocTikeHne 1eTd OCBOCHHSI TMPOTPaMMBI  O0ECIIEUYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3amay. [IlpuopureTHbIMH 3aauamMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBISIFOTCS:

e (QopMupoBaHUE TMPEJACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOMU

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPaHHUKAX M TeJIaX BpaIllCHUS
KaK O BOKHEHIIMX MAaTEMATUYECKUX MOJEIAX, MO3BOJSIONIUX OMKCHIBAThH
Y U3y4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHHME YyMEHHUSI paCIO3HABATh Ha YEPTEkKaX, MOJACISIX U B
peabHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHME yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOT'OTPaHHHUKAX U TeJaX BPAIlleHUs! U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJIFOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHupoBaHWE yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyXIeHus B XOJE pPEILICHHUS CTEPEOMETPHYECKHX 3ajady M 3aJay C
MPAKTUYECKUM COJIEPKAaHUEM;

e pa3BUTHUE MHTEJJIEKTYJIbHBIX U TBOPYECKUX  CIOCOOHOCTEM
00yJarmuxcsi, IO3HABATEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIIbCKUX
yMEHUH, KPUTUIHOCTU MBITIICHHUS,



e (opmupoBaHUE (YHKIIMOHAIBHON I'PaMOTHOCTH, pENEeBaHTHOM
IFEOMETPUU: yMEHHUE PACIO3HABaTh IIPOSIBICHUS  T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBbIX JKU3HEHHBIX
CUTYallHsIX M MPU WM3YYEHUHU JIPYTUX Y4EOHBIX NPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl U 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh TEOMETPUYECKHUE MOJIEIH, IPUMEHATh OCBOCHHBIN
IEOMETPUYECKUN aImapar JUisl PEIIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIyYEHHBIE PE3YIbTATHI.

OTNMYNATENHEHON OCOOEHHOCTBIO MPOTPAaMMBI SIBJISIETCS BKIIFOUEHHE B KypC
CTEPEOMETPUM B HAYAJIE €ro MW3y4YeHMs 3a7a4, pElaeMblX Ha YypPOBHE
UHTYUTUBHOTO MIO3HAHMSI, U ONpeleIEHHBIM 00pa30M OpraHU30BaHHAs paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAHWE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIIEMY HU3yUYEHUIO NTPEIMETA.

[Tpennourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YE€HHs, TO
€CThb TEOPETUYECKHE 3HAHMS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
y4Jalmxcsi B Kypce€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3a4ad Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O0pa3oB W  33Ja4y Ha  ONEPUPOBAHHE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpOBaHME OOpa3oM — B YCIOBUSX OTBIEYEHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHUS.

OcHoBHBIE cozaepkarenbHble TUHUU Kypca «['eomerpum» B 10—-11 xiaccax:
«MmnororpanHukn», «lIpsmMpie U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacupenensiercs He TOJBKO II0 COJAEP)KATEIbHBIM JIMHHMSIM, HO M IO ToJaM
oOyueHHs Ha YPOBHE CpEIHEr0 00IIero oopa3oBaHusl.

Copnepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUsI pabouell mporpamMmbl, pacHpedeléHHbBIM 10 ToAaM oO0yuyeHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUYECKUMHU
NOHATUSAMU Y HAaBBIKAMM OCYLIECTBIISUIOCH ITOCIIEIOBATEIBHO U MOCTYNATENBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MNPEICTABICHUN OOy4YaAIOMIMXCS, pacIIupss U
yriyosss e€, 00pasys MpoYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomeTpun oTBoaUTCS 2 yaca B Henenmo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTE€peOMeTpuu. Touka, mpsMasi, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IIOCTPOCHHUH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUH U CIICCTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
napajulelibHble M CKpeuBarommecs mnpsmble. [lapaiuienbHOCTh MNpAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE,;
MapajuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABIECHHBIMA CTOPOHAaMH; YIOJd MEXAYy MPSIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIJIOCKOCTEH: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX  IuIockocTed. Ilpocteiline mnpocTpaHCTBEHHbIE (UIYpHl Ha
IJIOCKOCTH: TE€TPa’ap, KyO, napaiesenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTD NPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE IIPSMBIE B
MIPOCTPAHCTBE, NPSIMBIE MMAPAJJIEIbHBIE W MEPHEHIUKYJSIPHBIE K IIJIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsSMOM
NEPIEHINKYJISIPHONW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMOU H
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd  JBYTPAHHOTO  yTJIA.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUKYJAPHOCTH  JIBYX
IJIOCKOCTEN. Teopema o TpEX MepHeHIUKYIsIpax.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIC MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yrosnpHas
puU3Ma; TPaHU U OCHOBaHUS MPHU3MBbI; IpsAMas U HAKJIOHHAs NMPU3MBbL, OOKOBas U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, MIPSMOYTOJIBHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yroneHas nupamuga, TPaHd U
OCHOBaHHUE MHUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yceu€HHas MNHpaMuja. OJEMEHTbl Npu3Mbl H  nupamuasl. [IpaBuibHbIE
MHOTOTPAaHHHKH: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MPABUIIbHASA NPU3MA U
IpaBWIbHAs NHUPAaMHJIA; NPABUIIbHAs TPEYroJibHas MHUPAMHUAA W TPAaBUJIbHBIN
TteTpasdap; KyO. IlpencraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3Ap,
noneka’ip u ukocasap. CeueHuns Npu3Mbl U TUPAMUIBIL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSAMOI,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPAMHAAX, [apajuIeIeHuIenax,
MIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Beruncnenne 3JeMEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHalivd, YIJIbL
[Tnomane OOKOBOW IMOBEPXHOCTH W TIOJHOW MOBEPXHOCTH MPSIMOW TIPU3MBI,
IUIONIA/Ib OCHOBaHWH, TeopeMa O OOKOBOH IMOBEPXHOCTH NPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TNPABWIHHOW THUPAMUJIBI,
TeopeMa O IUlomaau yced€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MTUPAMHU/IBI, TTPH3MBI.

[TogoGubeie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00hEMaMU TTOI0OHBIX TEJL.

11 KIJACC

Tena Bpamenust

HunmuHaapuyeckas MTOBEPXHOCT, oOpasytoiue UUJTMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. LlunuHap: oOcCHOBaHuUsA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolas M OChb; IUIONIAJAb OOKOBOM H TOJIHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHWYECKOM moBepxHOCTH. KOHyC: OCHOBaHWE M BeplInHa, 00pasyrolias
U OCb, IUIOMaAb OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolye 1 BhICOTa; OCHOBAHUS U OOKOBAs TIOBEPXHOCTb.

Cdepa u map: UEeHTp, paguyc, AUAMETpP; IUIONIAJh MOBEPXHOCTU CREPHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelibHasi MIIOCKOCTh K cdepe;
IJI01Ma/1b ChEephl.

N300pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka UIMHpa U KOHYCA.

KoMmOunHamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoOJIO cdephl; chepa, BOHUCaHHAS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06pEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
MPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
konyca. O0BEM mmapa u 1mIomass chepsl.

[lonoOnuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIONIAAsSIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenusa mwinHIpa (TApaJIeIbHO M TEPHEHAUKYJSIPHO OCH), CEUCHUS
KOHyca (TmapajuieIbHO€ OCHOBAHUIO U TPOXOJSIIEe 4Yepe3 BEPIIMHY), CECYCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctH U B mpoctpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NPUMEHEHUEM TIpaBUJl JAeHcTBUM ¢ BekTopamu. lIpsMoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreimive 3agaun B
KOOpJIMHATax. YTroi Mexay BekTopamu. CKalsipHOE MpOU3BEIECHUE BEKTOPOB.
Boruncienue yrioB Mexay MpsIMBIMU U TUIOCKOCTSIMU. KoopanHaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS IMPOTPpaMMbl y4EOHOTO mMpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKON TMO3UIIUN 00YUaIOMIErocsi Kak aKTUBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJCHUH,
MpOIeTyp TPaXMTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAaMH B COOTBETCTBHM C HX
(GYHKIUSIMHA 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUYHOCTH, YBAXKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHHUIO ATUX JOCTH)KEHUH B JIPYTHX HayKaX, TEXHOJOTHX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHHUSA, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUIN HAYKU U JEITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIIETO.

IcTeTHYECKOE BOCIIMTAHME:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3ajad, PEIIEHN, pacCCyXICHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUECKUM aCIIE€KTaM Pa3JIMYHbIX BUJOB UCKYCCTRBA.

du3nveckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MATEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »u3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOEC INMHTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U

OT/bIXa, peryisipHas busnueckas aKTUBHOCTB); (bu3rIecKoro
COBEPIIICHCTBOBAHMSI, pu 3aHIATHAX CIIOPTHUBHO-03/T0POBUTEITHLHOM
JIESITEIbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOMS; UHTEPECOM K
paznuuHbiM  chepam  NMpoEecCHOHANIBHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKCHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccud W pean30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa30oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHUIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOM HAIPaBICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO HSKOJIOTHUECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLIMAIBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpolJieM;
OpHUEHTAlMe HAa NPUMEHEHHE MATEMATHYECKMX 3HAHUM U1 pEelIeHus 3a7ad B
o0nacTh OKpy’Kallled cpeabl, IUIAaHUPOBAaHHUS TMOCTYNKOB M OLIGHKH UX
BO3MO>KHBIX ITOCHEACTBUN JJIs1 OKPYKAIOIEH CPEbI.

IleHHOCTH HAYYHOI'O NMO3HAHUSA:

C()OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTHYeCKON HayKH Kak c(epbl 4YelOBEYECKOW MNeATeIbHOCTH, JTaloB €&
pPa3BUTHS W 3HAYUMOCTH JUI Pa3BUTHUsS LMBWIM3ALWW; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYK) M HMCCIEAOBATEIbCKYIO AESATEIbHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE PE3yNbTaThl OCBOCHHUS MPOTPaMMbI y4eOHOTO IMpeaMeTa
«Marematuka XapaKTepU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OelCTNEUAMUL.

1)  VYuueepcanvnvie  nozmasamenvmvie  Oeiicmsus,  obecneuugarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUSL — OKpYJcamwe2o  Mupa;  npumMeHeHue  J102UHeCcKux,
uUccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Ba3oBble Jioruyeckue JaeiicTBUS:

e BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKA MATEMaTUIECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUH; YCTAHABIMBAaTh CYIIECTBEHHBIM  MpPU3HAK
KJaccu(UKaumy, OCHOBaHUA Uil OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOIMMOTO aHAIIN3a;

e BOCHpUHUMATH, (POPMYIUPOBATH U TMPeoOpPa3OBBIBATh  CYKICHUS:
yTBEpAUTENIbHbIE U OTpULIATENbHbIC, €AMHUYHbIC, YacCTHbIE U OOIIUE;
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM |
NpOTUBOpeUHsl B (akTax, NaHHBIX, HAOMIOJEHUSX U YTBEPKICHUSIX;



npeiaratb ~ KpUTEpUM Uil BBISABICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

e JI€JIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKJIEHUM (MpsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

e BbIOMpaTh cmoco0 pemieHUs y4yeOHOHM 3aaauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peELIEHUs, BbHIOMpaTh HauOoyee MOAXOAAIMMA C Y4YETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

baszoBble Hcciieg0BaTeIbCKUE 1eHCTBUA:

e HCIIOJB30BAaTh BONPOCHI KaK MCCIENOBATENLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynMpoBaTh BOIPOCH], (PUKCHUPYIOIIUE TPOTHBOpPEUHE, MpoOIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (OpMUpPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIHUI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CILJITAaHUPOBAHHbIN AKCHEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
o0beKTa, SBJICHHSA, WPOIECCa, BBIBICHUIO 3aBUCHUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, MPOIECCAMU;

e CaMOCTOSITENIBHO (POPMYJIMPOBATH 0OOOIIEHUS U BBIBOJBI 110 pe3ysbTaTaM
POBENEHHOTO HAOIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BbIIBUTATh
IIPEATIOIOKEHNUS O €T0 PAa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nnpopmanueii:

e BBIABIATH AehUIMUTH UHGOPMAIIUU, JTAHHBIX, HEOOXOJUMBIX JJIsi OTBETA
Ha BONIPOC U JJI pEUICHUS 3a]1auu;

e BbIOMpaTh UH(OpPMAIMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUUeCcKH;

e OILICHUBATH HaJEXKHOCTh uH(bopMauu 1o CaMOCTOATEIIBHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

chopMUpPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo01enue:



BOCIIPUHUMATh M (QOPMYJIHMPOBATH CYXKJIEHUS B COOTBETCTBUU C
YCJIOBUSIMHU M LIEJIIMU OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJly peLIEHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyUYEHHBIN pPE3yJIbTaT;

B X0JI¢ 0OCYKJIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC HAa MTOUCK
pelIeHUs; COMOCTaBISATh CBOU CYXKIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAliora, OOHApyXUBaTh Pa3U4Me U CXOJCTBO IMO3ULIHUN; B
KOPPEKTHOM Gopme popMyTupOBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS;
NPEACTAaBIATh  pE3yJbTaThl  PEIICHHd  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUN U OCOOEHHOCTEN ay JUTOPHH.

CorpyaHu4ecTBo:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW W
WHMBUyaJIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a/1a4; TPUHUMATh 1IeNb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUAbI padboT, JOrOBapUBaTHCSA, 00CYXKIATh MPOIECC
U pe3yJIbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYIIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh padOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTMMHU YJIEHAMHU KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOMIMI MPOIYKT IO KPUTEPHUSM,
chOpMyTUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBHSI.

Yuusepcanonuvie  pezynamuenwvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTaBJIATh IJIaH, AJITOPUTM PEILIEHUS 3a]]a4ul, BEIOUPATh CIIOCO0 peLICHMS
C YYETOM MMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ yYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMHU TO3HABaTEJIbHOW pedJeKcuu Kak OCO3HAHMUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CHOCOOAMH  CaMOIPOBEPKHU, CAMOKOHTPOJS TMpolecca U
pe3ynbTara peluieHuss MaTeEMaTHYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3aa4d, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HANJICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHUBATh COOTBETCTBUE pE3yJbTaTa WEIH U YCIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUSI WIM HEIOCTHXKEHUSI PE3yJIbTaTOB JIEATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSAMU: NTAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBaTte B3aMMHOE pPACHOJOKEHHE MPSAMBIX M IIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMM: JABYTPaHHBIA yroj, FpaHd ABYTPaHHOrO Yyrija,
pedpo IByrpaHHOro yria; JUHEWHBIA Yroj ABYTPAaHHOIO yrja; rpaaycHas Mmepa
JBYI'PAHHOT'O yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M  HEBBITYKJIbINI
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

PacriozHaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHUKOB (MHUpamMHuaa; NpuU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOrOrpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIf
Kiaccu(ukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHW; TPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKIIOHHBIE MPU3MBbI, NTapajlIeICIUIEebl).

OnepupoBath MOHATUSMHU: CEKYIas IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUSI CEYEHUH, NCIIOJIBb3YSl METO/I CJIEOB.

CtpouTh ce€YeHUST MHOTOIPAHHUKOB METOJOM  CI€AOB, BBIIOJIHSTH
(BBIHOCHBIE) MIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHJ
CBEpXY, COOKY, CHU3Y.

Pemarth 3aaun Ha HAXOXKJIECHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUH
CTaHJAPTHBIX MATEMATHUYECKUX 337a4 Ha BBIYUCJICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKH JO NpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS MPSMBIMHU.

Pemats 3a1aun Ha HAXOXKJECHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTUYECKUX 3aJady Ha BBIYHMCIECHHUE YIJIOB  MEXIy
CKPELIMBAIOIIMMUCS MPAMBIMH, MEXIYy NpSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruucisate 00bEMBI M TUIOMIAAN TOBEPXHOCTEM MHOTOTPAHHUKOB (TpHU3Ma,
nupampga) ¢ nOpuMeHeHueM (GOpMyJ; BBIUMCIATH COOTHOUICHUS MEXIY
IJIOIIAASIMU TOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CAMMETPUU (UTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH M HHTEPIPETHUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPe/ICTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTs reomeTpuueckue (HaKTbl i1 PEUICHUS CTePEOMETPUUYECKHUX
3aJ1a4, MPEeANOJaratouX HECKOIbKO IArOB PELICHUs, €CIIH YCIOBUS IPUMEHEHUS
3a/1aHbl B SIBHOU (hopMme.

[IpumeHsATh HpoCTEWIINE MPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pPEAIbHBIC
CUTyalldd W TPUMEHATh HW3YUYEHHBIE TOHSATHUS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKd CHOPMYIHPOBAHHONW TMPOOJIEMBI, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3bIKE TEOMETPUH, HCCIEAOBaTh IOCTPOCHHBIE MOJIEIH C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmapara aareOpsl; peniaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N€OMETPUYECKUX BEIUYHH.

11 KVIACC

OnepupoBaTh NOHATUAMM: IMWJIMHAPUYECKAss MOBEPXHOCTh, 00pa3yrolue
UUAJMHIPUYECKOW  TMOBEPXHOCTH;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yrolue KOHMIECKON TOBEPXHOCTH, KOHYC; chepruecKas MoBepXHOCTb.

Pacno3naBats Tena Bpanienus (LIMJIMHAP, KOHYC, cdepa U map).

OOBSACHITH CITOCOOBI TTOJTYYEHHUS TEJI BPAIICHHS.

KnaccudummpoBats B3auMHOE pacosiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CErMEHTA; I1apOBOM CJI0OM, OCHOBAHHUE IIIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Beruncnar, 00bEMBI M IUIOHIAAM  TMOBEPXHOCTEH TeNn  BpalleHWUs,
FEOMETPUYECKHUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHITUSIMU: MHOTOTPaHHUK, BIIMCAaHHBIA B cdepy U
OMHMCaHHBIA OKONO cdeprl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpAILICHUA.

BbIuncnaTh COOTHOUIGHUSI MEXIY IUIOIIASIMHU MOBEPXHOCTEH U 00bEMaMu
MMOJOOHBIX TEII.



N300paxarh u3yuyaemble (UIypbl OT PYKM U C INPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBbEMHBIX
duryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH W MpPeoOpa3oBbIBaTh HHMOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpimosHATE  IEUCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAaHHA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IpuMeHsTh MpaBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHAMU: JE€KAPTOBBI KOOPJAMUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoanuTe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCJIIO, YIOJl MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIECHUE, pPAaCKIa[blBaTh BEKTOp MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JE€KapTOBOM CUCTEME KOOPAMHAT.

[TpumensaTh reomeTpuueckue (HaKTbl i PEUICHUsS] CTEPEOMETPUUYECKHUX
3a7a4, IPEAIOJIAraoIuX HECKOJIBKO 1IAaroB PEILICHUs], €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemrate mpocrenmmne reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPIMHATHOTO METOAA.

Pemare 3amaun Ha J0Ka3aTebCTBO MATEMATUYECKUX OTHOLICHUM W
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH [0 00pa3naM WiIH aJropuT™Mam, NpUMEHss
M3BECTHBIE METO/IbI IIPYU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a1a4.

[IppuMeHATP  MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaNTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYyYECHHBIE 3HAHMS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEeOpeM, annapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITIACC

KosunvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Koutpoabubie IIpakTuyeckue
n/n NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
BBaenenue B crepeoMeTpHIO 10 bubmmorexa [IOK
a p P https://m.edsoo.ru/1c209e37
IIpsimbie ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso00.ru/1c209e37
[lepneHauKyAIPHOCTD NMPSMBIX U 12 bubnmoreka [JOK
IIOCKOCTEH https://m.edso0.ru/1c209e37
Vriel MEXIY OPSIMBIMU U INIOCKOCTAMHA 10 1 buGnnorexa LIOK
Ay P https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
M 11 1
HOTOTPATHIKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
00 9 1
PEMBI MHOTOTPAHHHKOB https://m.edsoo.ru/1c209e37
IloBTOpEHUE: ceueHns, PACCTOSIHUS U YIIEI 4 1 Bubmaorexa OK
p ’ P y https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



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

11 KJIACC

KosunvecTBOo 4acoB DJIeKTPOHHbIE
HaunmenoBanue pa3jaejioB U TeM nudpoBbie
Ne i/mn P Kounrtpoabnsie IIpakTHueckue (wpp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nuoreka [IOK
Tena BpateHus 12 https://m.edsoo.ru/1c209e37
N bu6nuoreka [IOK
1
OonEMb TeN > https://m.edsoo.ru/1c209e37
BekTops! 1 K0OpAUHATHI B IIPOCTPAHCTBE 10 1 buGnnorexa LIOK
p P poctp https://m.edsoo.ru/1c209e37
[ToBTOpeHue, 06001ICHNE, 7 1 bu6nmoreka IIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 3 0



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




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoabnbie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, TNIOCKOCTb,
npoctpancTBo. [IpaBuna
1/1506 zmemm Ha pI/IC HKax: 1 bubmorexa HOK
p pHcy o https://m.edsoo.ru/aecc77cd
M300pakeHUS TNIOCKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CepeIuHbI OTpe3Ka
[TonsaTus: nepecekaromuecs
IJIOCKOCTH, MEPECEKAIOIIUECS MPsIMast 1 bubmmorexa [JOK
> TEP P https://m.edso0.ru/2d8a9c99
U TJIOCKOCTh
[TonsiTus: mepecexarouiecs
IJIOCKOCTH, MEPECEKAIOIIUECS MpsIMast 1 bubmmorexa [JOK
- 11ep p https://m.edso00.ru/db685e73
U TJIOCKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha 1 bub6nuorexa [IOK
PUCYHKAX, HA IPOEKLIMOHHBIX https://m.eds00.ru/a63959ed
yepTekax
HauanbHbie cBenieHus 0 Kyoe u
nUpaMuie, uX pa3Be TKI/IZI MOJIeIH 1 bubamorexa [OK
PAMIC, 1IX paspep ' https://m.edso0.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
bubnuorexa [JOK
HavanbHbie cBeneHus o kyoe u 1 R

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
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

paMue, UX pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOTPaHHUKOB

TToHsATHE 00 aKCHOMATUYECKOM

7 IIOCTPOCHUU CTCPCOMETPHUU:. aKCHUOMBbI bubnmorexa HOK
P P Py https://m.edsoo.ru/Occ5cafe
CTCPCOMCTPHU U CIICACTBUA U3 HUX
[TonsiTre 06 akcHOMaTHYECKOM
8 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI bubmmorexa [JOK
p P pHi: https://m.edsoo.ru/239c8ch4
CTEPEOMETPUU U CIIEICTBUA U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
9 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI Bubmmorexa LIOK
p p ThuH: https://m.eds00.ru/65c6b106
CTEpEOMETPUU U CIEACTBHSI U3 HUX
[TonsiTHE 00 aKCHOMAaTHYECKOM
10 MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI Bubmorexa LIOK
P P Thu: https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBHSI U3 HUX
B3anmHOE pacnoyioxKeHue NpsiMbIX B
1 IIPOCTPAHCTBE: NIEpeceKaroImecs, bubmmorexa [IOK
MapajuiesibHbIE U CKPEIIUBAOIINECS https://m.edso0.ru/1a2520f6
npsiIMbIe
[TapamienbHOCTE NPSAMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE:
12 napaJuICJIbHBIC IIPAMBIC B BI/I6JII/IOT€Ka L[OK
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAJUICTLHOCTD TPEX
MPSIMBIX
[TapamienbHOCTE NPSAMBIX U
13 MJIOCKOCTEH B MPOCTPAHCTRBE: bubnnoreka [JOK
[TapamienbHOCTE IPAMON U https://m.edsoo.ru/ee1d19b9
TUTOCKOCTH
bubmuoreka [JOK
14 VYTl ¢ COHANPAaBICHHBIMU 1

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



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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https://m.edsoo.ru/9f4071b9

CTOpPOHAMH

15 VYron Mexay nNpsMbIMHU B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsiMbIMU B bubnmoreka [JOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTb MIIOCKOCTEN: bubmuorexa [IOK
rapasuiebHbIE TIIOCKOCTH https://m.edso00.ru/2e18f255
18 CaolicTBa napauieabHbIX MIOCKOCTEN Bubmiorexa LIOK
P https://m.eds00.ru/e504d656
IIpocreiimre npoCTpaHCTBEHHbBIE
19 (’pir bl Ha nnoilcotin' TETpan, Bubmiorexa LIOK
P $ TETPAAP, https://m.edso00.ru/4a28dc02
Ky©O, mapaienenumne;
bu6mmoreka [JOK
2 I1 i
0 OCTPOCHHE CCHCHIH https://m.eds00.ru/1d434dOf
bubmuoreka [JOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTtponpHast pabora o Teme
29 "[Ipsimble U TIOCKOCTH B bubmmorexa [IOK
npoctpancTie. [lapaisensHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEH"
[lepnieHAMKYIAPHOCTD MPSIMON U
23 HJ'I(I))CKO(fH/I'}l]'Ie Ii'IeH WK IJ)'IH HBIC bubmorexa LIOK
- HEPHICHAMEY PP https://m.edso0.ru/h19f6a5d
MPSIMBIE B TIPOCTPAHCTBE
24 [Tpsimble napanienbHble U bubnuoreka [IOK
NEPIEHANKYIISAPHBIE K IIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipssmble napasenbHble U bubnnorexa [JOK
NEePHEHANKYIISIPHBIE K MTTIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHauKyJISPHOCTH bubnuorexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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https://m.edsoo.ru/ba545966

IIPSIMOM U INIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIMKyISIPHOCTH bubnuoreka [JOK
IIPSIMOM U INIOCKOCTHU https://m.eds00.ru/79165d15

08 Teopema o npsimoit bubnmoreka [JOK
MEePIECHANKYISPHON TIIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsamoit bubmuorexa [IOK
NEePHEHAUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o mpsimMoit bubnnoreka [JOK
NEePHEHAUKYISIPHON IIJIOCKOCTH https://m.edso00.ru/7d18834b
[leprieHauKYIsIp U HAKIOHHBIE:

b K

31 paccTosiHuE OT TOYKHU 0 TUIOCKOCTH, htI:r?sJ'I/I;I;T:(ﬁ)(I)_[r(z 133c477d3
PacCTOSHHUE OT MPAMOI 10 IIOCKOCTH T '
[eprienAUKYISIp ¥ HAKJIOHHBIE:

32 paccTosiHUE OT TOYKH JI0 IUIOCKOCTH, E;:fg;ﬁf;i?ﬁ};(ﬁ fofadd
PAcCTOSHKUE OT MPSAMOI 10 IIOCKOCTH T '
[eprienAuKyYISIp ¥ HAKJIOHHBIE:

33 paccTostHie OT TOYKH JI0 TUIOCKOCTH, ]hStI;IfsJ'I/I;Ir(r)]T:;si)cI)lrou/IZSb7b8e3
pacCTOsSIHUE OT MPSIMOM JI0 TIOCKOCTH T '
[leprieHaUKYIsIp U HAKIOHHBIE:

34 paccTostHie OT TOYKH JI0 TUIOCKOCTH, fgfs?;;T:;szgrou/Izbee 22be
paccTostHue OT MPSMOM 70 TUIOCKOCTH T '

35 YTasl B IPOCTPAHCTBE: YTOJI MEXIY bubnuoteka [JOK
MPSIMOU U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl bubnnorexa [JOK
JIBYI'PaHHOI'O yTJIa https://m.edsoo.ru/5fa0b3ce

37 JByrpaHHbIi yroJi, TMHEHHBIA Yol bub6nuorexa [IOK
JIBYT'PaHHOI'O yTjla https://m.edsoo.ru/c7c777ed

38 [lepneHAMKYISAPHOCTD IIIOCKOCTEH: bub6nuorexa LIOK


https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
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HNpHU3HAK HEPIEHIUKYIIAPHOCTH IBYX
IUIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[IepnieHAUKyYIAPHOCTD ILUIOCKOCTEN:

bu6mmoreka [JOK

39 fpHsHaK H?pHeHHHKyMpHOCTH ABYR https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHAMKYISAPHOCTD IIOCKOCTEH:
40 MpU3HAK NEPIEeHIUKYISIPHOCTH ABYX bubmmorexa [TOK
. https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH
41 Teopema o TpEx MePHEHANKYIISIPAx bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NEpPHEHANKYIISIPAX Bubmmorexa LIOK
https://m.edso0.ru/52188a7d
43 Teopema o TpEX MEepHEHAUKYISIPAX bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponpsHast pabora mo Temam
44 "IlepneHIUKYISIPHOCTD MPSIMBIX U bubnuoreka [IOK
miockocTei" u "YTibel MeX Ty https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTie MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIBIE Brbmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHKA
[Tpusma: N-yronbHas npu3Ma; TpaHu v
46 OCHOBaHUS IPU3MBI; TIpsiMasi U bubnmnoreka [JOK
HAKJIOHHAS TTPU3MBI;, OOKOBAs U https://m.edsoo.ru/b4ad63ad
MIOJTHASI TOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, mpsMOyIrOIbHBIN bub6nuorexa LIOK

napaiCJICIUIIC U €T0o CBOMCTBA

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
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48

[Mupamuna: N-yronbHasi nupamMuaa,
TPaHU U OCHOBAaHUE MTUPAMU/IBL;
OOKOBas U MOJIHASI TOBEPXHOCTh
MApaMU/bl; IPABUIIbHAS U yCEUEHHAS
nupamua

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

49

50

IIpaBuUIbHBIE MHOTOI'PAaHHUKMU:
HOHSITHE TPABHIIBHOTO
MHOTOTPaHHHKA; PABUIIbHAS TPU3Ma
¥l [IPaBHJIbHAS THPAMU/IA; PABHIIBHAS
TpEeyrojibHas MUpaMuia 1
NPaBUJIBHBIN TETpadap; KyO
[IpencraBieHne 0 NpaBHIBHBIX
MHOTOTPaHHHKAaX: OKTadIp,
JOJICKadp U HKOCAIP.

bubmuoreka [JOK
https://m.edsoo0.ru/074c8865

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

51

52

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHS OTHOCUTEIIBHO TOYKH,
MPSMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MUPAMHU/IAX,
napajuiejenuneaax, mpaBuIbHbIX
MHOTOT'PaHHHKAX

Brruncnenue >i1eMeHTOB

MHOT'OI'paHHHUKOB: pEOpa, TnaroHasy,
yTIIBI

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

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

53

[Tnomaae OOKOBOM MTOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU
MPU3MBI, TUIOIIAIb OCHOBAHUMH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH
MNPSIMOW TIPU3MBI

bu6mmoreka [{OK
https://m.edsoo0.ru/37d84157

54

[Tnomaas 60KOBOM MOBEPXHOCTH U

bu6mmorexa [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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IIOBEPXHOCTH IIPaBUIIbHOU

MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOW MOBEPXHOCTH YCEUEHHOM

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

TTUPAMHU/TBI
55 KonTtponbHas pabora o Teme bubmuorexa [IOK
"MHoOrorpaHHuKm" https://m.edso00.ru/a95f5c04
N bu6mmoreka [JOK
56 Tonsmite 00 0omeme https://m.edso0.ru/7ad0020b
n bubnmoreka [JOK
> OOBEM mupamu et https://m.eds00.ru/235171b3
N bubmmoreka [JOK
58 OOBEM mpamH LI https://m.edsoo.ru/f47dfefd
" bubmmoreka [JOK
59 OOBEM mupamu el https://m.eds00.ru/79¢10312
N bubmuorexka [JOK
60 OOBEM nupamu el https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OOBEM mp3MEI https://m.eds00.ru/79853608
N bu6mmoreka [JOK
62 OOBEM mpH3MEI https://m.eds00.ru/1e053890
N bubmuorexa [JOK
63 OOBEM mpH3MEI https://m.edso0.ru/482d3f51
64 KonTponbHas pabora no teme bubnuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpenue, o0o0IIEHNE
65 cucTeMaTu3alus 3HaHUM. bubnunoreka [JOK

IToctpoenue ceueHuii B
MHOTI'OI'paHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
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[ToBTopenue, 06001ICHNE
cUCTeMaTH3alysI 3HaHUH.

66 Beluucnenue paccTosSSHUN: MEXKIY 1 bubnmoreka [JOK
JIByMsI TOUKaMH, OT TOYKH JI0 TIPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JIO IJIOCKOCTH, MEKTY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU
bu6mmoreka [JOK
67 HroroBast koHTpoIBHAs paboTa 1 httos://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIIEHNE
CHUCTEMAaTU3aI1s 3HAHHH.
BhruncieHue yriioB: MexIy
68 CKPEIIUBAIOIIUMUCS TIPSIMBIMH, 1 Eubmaorexa OK
. https://m.eds00.ru/56765e8b
MEX]Ty TPSIMOI | IJIOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXKITY
IJIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabnsie IIpakTHueckue p
n/n Bcero u3yuyeHusi oOpas3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Cdepa u map: ueHTp, paamnyc,
TUaMETp; TUIOLIA/lb TOBEPXHOCTH 1 bubmmorexa [TOK
P> p https://m.eds00.ru/0341bc2b
cdepsl
Bsaumnoe pacnonoxenue chepsl u
bubmuoreka [JOK
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mmomanb chepbl
N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mwiockocTd. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapudeckas TOBEPXHOCTb,
00pa3yrolue MUJINHIPUIECKOM 1 bubnunoreka [JOK
MOBEPXHOCTH, OCh LHWJIMHIPUYECKOMN https://m.edso00.ru/6054b8c1
MOBEPXHOCTHU
[ununap: ocHOBaHMS U OOKOBas
MOBEPXHOCTh, 00Pa3yroIas u OCh; 1 bubnnorexa [JOK
ionia b OOKOBOM M MOJHON https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N3o00paxeHne nUINHApPA HA
mi1ockocTd. Pa3zBépTka nuanHapa.
Ceuenus nuIuH pa (nnocxocnlj}o 1 Bubmmorexa LIOK
HILTHIAD ’ https://m.eds00.ru/016e25eb
napauieJIbHON WIn
MEePIEHANKYIISIPHON OCH IMJIUH]IPA)
bu6mmoreka [JOK
KoHnueckast HOBEpXHOCTS, 1

https://m.edsoo.ru/c94ba09b
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00pa3yrolre KOHUIEeCKOM
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHMe 1 BepIlnHa,

8 o0pa3yromiasi U 0Ch; IIOMAIb bubmmorexa [JOK
N N https://m.edsoo.ru/897dd3b2
OOKOBO¥ U MOTHON TOBEPXHOCTH
Y ceu€HHbBIN KOHYC: 00pa3yronme u
9 BBICOTA; OCHOBaIz]I/ISI " gOKzBaISLII bubmmorexa [TOK
’ https://m.eds00.ru/1468bab3
MOBEPXHOCTh
N306paxeHne KoHyca Ha
iockocTH. Pa3BépTka KoHyca.

10 CeueHus KoHyca (TIOCKOCTHIO, bubnuoreka [JOK
MapajuieIbHON OCHOBAaHHIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOASIIEH Yepe3
BEPIINHY)

1 KoMOuHamust e BparieHus u bubnunoreka [JOK
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONUCAaHHBIN OKOJIO

12 cthepsl; chepa, BIucaHHas B bubnmoreka [JOK
MHOTOTPaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHus

13 [Tonsitue 06 00béMe. OCHOBHBIE bu6mmorexa [IOK
CBOICTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

" bubnuorexa [JOK
14 OObEM LiHHApa, KoHyCa https://m.eds00.ru/5513d87b
. bubnuotexa [JOK
15 OOwm wapa i niowazs: chepe! https://m.edsoo.ru/d189bde2
16 [TooOHBIE TENa B MPOCTPAHCTBE. Bubnmorexa 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

COOTHOIICHUS MEX/Ty TUIOINASIMU
MMOBEPXHOCTEH, 00BEMaMH
IMOOOOHBIX TEN

17 KontponbHas pabora mo Temam bubnuoreka [IOK
"Tena Bpamenus" u "O0beMbI TeT" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha nimockocTy U B bubnnoreka [JOK
MIPOCTPaHCTBE https://m.edsoo.ru/5caefclb
19 Cro)XeHne U BEIYUTAaHUE BEKTOPOB bubmorexa [JOK
p https://m.edsoo.ru/23f4f089
20 VYMHOkKEHHE BEKTOPA HA YUCIIO bubmorexa [JOK
P https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa mo Tpém
21 HEKOMILIAaHAPHBIM BEKTOPAM bubmorexa [JOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamenenumena
Penrenne 3a1a4, CBsI3aHHBIX C
22 [IPUMEHEHUEM IPABUII IEHCTBUH C bubmorexa HOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHEIA METON
23 o I/Ip EIIEHUN reOMep NUYECKUX bubmorera [JOK
prp P https://m.edsoo.ru/d3alfe30
3aa4
[IpssmoyronbHas cucrema
24 KOOpJMHAT B IIPOCTPAHCTBE. bubnnorexa [JOK
Koopnunats! Bexktopa. [Ipocreiimmue https://m.edso00.ru/48db7058
3a/1aud B KOOpAMHATaX
o5 VYron Mexay BEeKTOpaMH. bubnunoreka [JOK
CxkansipHO€ NMPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrios Mexay bubnuorexa [JOK

MMPSAMBIMU U IINIOCKOCTSAMU

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

KonTtponsHas pabora o Teme

27 "BekTopsl 1 KOOPIMHATHI B 1 bubmmorexa [JOK
" https://m.edso0.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IIEeHNE U
28 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bubnmoreka [JOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAaHUMETPUH
[ToBTOpeHnue, 0600IIEeHNE 1
29 cucremaTusais 3Hanuii. OCHOBHBIE 1 bubmuoreka [JOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHUMETPHH
[ToBTOpEHME, 0000IICHUE 1
cHUcTeMaTH3aIlys 3HaHUi. 3a1aun bubnuoreka [JOK
30 1
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEHHE, 0000IICHUE U
cHCTeMaTu3alus 3HaHui. 3a1aun bubnuoreka [JOK
31 1
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
IToBTOpEeHME, 0600IICHUE 1
32 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bubnunoreka [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUHN
bu6mmoreka [JOK
33 Hrorosas kouTponbHas pabota L https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 06001IeHUE U 1 bubmuoreka [JOK
cUCTeMaTH3allusl 3HaHUH https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/77c22fc5
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KITIACC
Koxn .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPsIEMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi
pe3yJabTarTa
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTb
25 [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX NPU pPEIICHUU
' reoMEeTPUUECKUX 3aa4
23 OmnepupoBaTh MOHATUSAMM: MAPAUIENBHOCTh U MEPIEHIUKYIISPHOCTh
' MPSIMBIX U IJIOCKOCTEMN
- KnaccuduupoBarh B3auMHOE pacrioioXeHUE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPaHHbBIN YroJl, TPaHU JABYIPAaHHOTO YIJa,
7.5 peOpo ABYIpaHHOIO yria, JMHEWHBIH yroJl JBYTPaHHOIO yIia, FpaaycHast
Mepa JBYTPaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIM M HEBBITYKIbII
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOI'OT'PaHHUKA, IPABUIIbHBIA MHOIOI'PaHHHUK
24 Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPAHHUKOB (MMpaMuja, MpusMa,
' MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)
KnaccudumupoBarh  MHOTOrpaHHHMKH, BBIOMpass  OCHOBaHHS IS
28 kinaccuukanuu  (BBIMYKJIBIE M HEBBINYKJIblE  MHOTOI'DAaHHMKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBIL,
napasJiesIenune /bl)
29 Onepuposatb HOHATUSMU: ceKylIuas IIJIOCKOCTB, CEYEHHE
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHLMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' UCIIOJIb3YSl METO/I CJIEIOB
11 Crpouth ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJOB, BBIIOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:




7.12

7.13

7.14

BHJI CBEpPXY, COOKY, CHU3Y

Pemartp 3amaun Ha HaXO0XJIEHHWE TE€OMETPUUYECKUX BEJIMYHUH MO 0Opasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOAbI IpHU
pELIEHUU CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY ABYMSI TOUKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JI0

IUIOCKOCTHU, MCKAY CKPCIIUBAOIIUMHUCH IIPAMBIMHA

PemraTe 3aaa4i Ha HaXO0XXACHHUEC I'COMCTPUYCCKUX BCINYHH I10 06pa3uaM
WK aJIrOpuTMaM, IMPUMCHSASA HM3BCCTHBIC AHAJIUTUYCCKUEC MCETOJbI IIpU
PEIICHUMU CTaHAAPTHBIX MAaTCMAaTHYCCKUX 3ada4 Ha BBIYMCIICHHE YIJIOB
MCXKAY CKPCIIHUBAOUIMMHUCA IPSAMBIMH, MCKIY HpSIMOfI H ITINIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Beruucnsate 00BEMBI W IUIONIAM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHEM (HOPMYII, BEIYUCIISTH COOTHOIICHUS
MEXKTY IUIOIIAISIMHU MTOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOT'OIrpaHHUKOB

7.15

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUS B IIPOCTPAHCTBC, LCHTP, OCb H

TUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (UTYPBI

7.16

W3BnekaTh, mpeoOpa3oBbIBATh M WHTEPIPETUPOBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MNpPEJCTAaBICHHYIO Ha

YepTeKax U pUCYHKax

7.17

[TpumensTh TeoMeTpuvecKkrue (aKThl JJIS PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MPEINONArallluX HECKOJIbKO IIAroB pPELICHUs, €CIIA YCIOBHS

MIPUMEHEHUS 3a1aHbl B IBHOU (popMme

7.18

7.19

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a]a4

HpI/IBO,HI/ITB MMpUMEPLI MATCMATUYICCKUX SaKOHOMCpHOCTeﬁ B IIpUpoac u

JKU3HH, paCIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHHN B UCKYCCTBEC

7.20

[TpuMeHATh MOTy4YeHHbIE 3HAHUS Ha IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CUTyalldud M NPHUMEHATb HU3yYEHHbIE IOHATHS B IIPOLECCE IOMCKa
pereHus MaTeMaTHYeCKU chopMyIMPOBAHHOM po0JIeMbl,
MOJIETMPOBATh pealbHbIE CUTYallMd Ha S3bIKE T'€OMETPUH, HCCIEA0BATh
MIOCTPOEHHBIE MOJEIN C MCIOJIb30BAHHEM T'€OMETPUYECKUX MOHATHH U
TEopeM, armmapara ajareOpbl, perarh MPaKTHUYECKUE 3aau, CBSI3aHHBIC C

HaXO0XIACHHEM I'COMCTPHUUCCKUX BCIINYNH




11 KIJIACC

Kon IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeIbHON NMPOrpaMMbl CpeHero oo1ero oopa3oBaHus
pe3yJjbTarTa
6 I'eomerpus
OrnepupoBaTh MOHATHSAMH: IJIMHIPHUYECKAs: IIOBEPXHOCTh, 00pa3yIoIIne
6.1 WIMHIPAYECKON TOBEPXHOCTH, MHUIUHAP, KOHHYECKas IMOBEPXHOCTb,
' oOpasymoIire KOHMYECKOW  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIMHAP, KOHYC, cepa U map)
6.3 OOBSCHATD CITOCOOBI TTOJTYYCHHS TEJT BpaIlCHUS
6.4 KnaccudumupoBars B3auMHOE pactiofioKeHHE CPEephl U MITOCKOCTH
OnepupoBaTh TMOHATHSIMH: IIIAPOBOM CETrMEHT, OCHOBAaHHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOW, OCHOBAaHHUE IAPOBOTO CIIOS, BBHICOTA
1apOBOTO CJIO0SI, IAPOBOM CEKTOP
6. Beraucnsate 00BEMBI M TUIOMIAAM  TOBEPXHOCTEH TeNM BpaIICHHUS,
' TE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (PopMyT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIHMCaHHBIM B cdepy u
6.7 OTIMCAHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIIN TEJIO
BpaIeHus
6.6 BbluMcnsTe COOTHONIIEHHS MEXIy IUIOMAASMH TOBEPXHOCTEH H
' 00BbEMaMH MOTO0HBIX TEI
6.9 N300paxarh u3ydaemble QUTYPHI OT PYKH M C TPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrImoHATE (BBIHOCHBIC) IIIOCKHE YEPTE)KH U3 PHUCYHKOB TIPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tel
BpallleHus
W3Brnekatb, WHTEPHPETUPOBATH M MPEeOOpPa3OBbIBaTh HH(OpPMALHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPEICTaBICHHYI Ha
YepTekax U pUCYHKaX
[TpumeHsTh TeOMeTpUUYecKrue (PAKTBI IS PEIICHUS CTEPEOMETPUICCKIX
6.12 3a/1a4, MPEINOIAaraloluX HECKOILKO IIArOB PELIEHHs, €CIM YCIOBHS
MIPUMEHEHHUS 3a/1aHbI B SBHOU opMe
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

BBITIONTHATE JCHCTBHS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHCIIO, OOBSCHATh, KAKUMU CBOMCTBAMH OHH
001a7a10T

[TpuMeHsTh IPaBUIIO MapaUIeICIHIIe A TIPU CI0KCHHH BEKTOPOB
OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
YroJl  MEKIy BEKTOpaMH, CKaJsIpPHOE IPOU3BEJACHHE BEKTOPOB,

KOJUIMHEAPHEBIC U KOMIIJIAHAPHBIC BEKTOPHBL

Haxoauth cymMMy BEKTOpOB U IMPOU3BEACHHE BEKTOpa HAa YMCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJIIpHOE IPOU3BE/ICHUE, PACKIaIbIBaTh BEKTOP 110
JIBYM HEKOJUTMHEAPHBIM BEKTOpaM

BaIlaBaTB IIJIOCKOCTH YPABHCHUEM B I[eKapTOBOfI CUCTCMEC KOOpAMHAT

Pemate mpocrelmne TreOMETpUYECKHME 3aJadyd  Ha I[PUMEHEHME

BCKTOPHO-KOOPAUHATHOTO METOAa

6.20

6.21

6.22

6.23

Pemats 3agadud Ha A0Kas3aTCJIbCTBO MAaTECMAaTHYCCKHX OTHOIIICHUUN U
HaxXOKACHUEC T'COMETPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJITOpUTMam,
MMPUMCHAS HU3BCCTHBIC MCTOAbI pu pEeIICHUN CTaHAAPTHBIX

MaTeMaTHYeCKUX 3aau

[IpumensTh mpocTellre MNpPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUUECKUX 3aau
[TpuBOIUTH pPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U
JKW3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpumeHsTh TOJMy4YEHHbIE 3HAHUA Ha TMPAKTUKE: AaHaJIU3UPOBATH
peajbHble CUTyallUd W TPUMEHSATH W3YUYEHHBIC MOHATHUS B MPOIECCE
MOKCKa pEIICHUS MaTeMaTHYecKd COpPMYIUPOBAHHOW MPOOIEMBI,
MOJICJIUPOBATh peaJbHbIC CUTyaIlMU Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH
MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATHI U
TEOpeM, amnmapara aire0psbl, peniaTh MPaKTHYECKUE 3a1a4d, CBI3aHHBIC C

HaXOXXACHUEM I'COMCTPHUICCKUX BEJIIMYUH



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomerpus

7.1

OcHOBHbIE TIOHATHSI cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATUYECKOM  IOCTPOSCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

7.3

7.4

B3aumHOe  pacnosokeHue OpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajulefibHble U CKpelmBaromuecs mnpsimbie. [lapanienbHOCTh MPAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylesIbHbIE MpsIMblE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MapAIENbHOCTh MPSMON M IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YTOJ MEXAYy TMpSMBIMH B IPOCTPAHCTBE.
[TapanmnensHOCTh MIOCKOCTEN: MapauieIbHbIe MIOCKOCTH, CBOWCTBA MapayliebHbIX
iockoctei. Tlpocreiimme mpocTpaHCTBEHHBIE (UTYphI HAa IUIOCKOCTH: TETpa’p,

Ky6, napauiCJICIuIca, IoCTpoCHUC ceuyeHH i

[leprieHAUKYISIPHOCTh TPSAMOM M TIIOCKOCTU: TEPHEHAUKYJSPHBIE TPAMBIE B
HpOCTpaHCTBC, Hp?[MI)IG napanneJH)Hme nu HCpHGHI{I/IKy.HHpHBIe K IINITOCKOCTH, HpI/I3HaK
NEPIEeHIUKYISIPHOCTU MPSIMON U TIIOCKOCTH, TEOpEMa O MPSMOil MepreHAUKYISIPHON
IJIOCKOCTH. YTJbl B TIPOCTPAHCTBE: YIroJl MEXAY TMPSAMOA M IUIOCKOCTHIO,
JIBYTPaHHBIA YTOJ, JHMHEWHBIA yroia JByrpaHHoro yria. llepnenaukynsp u
HAKJIOHHBIC: PACCTOSHME OT TOYKH 1O IUIOCKOCTH, PACCTOSHUE OT MPSMOM 10
MJIOCKOCTH, MPOCKIUS (PUTYyphl Ha TIOCKOCTh. [lepreHIuKyIIpHOCTh TUIOCKOCTEH:
MpU3HAK  MEPHEHAUKYJISAPHOCTH  JBYX  IUIockocted. Teopema o  Tpéx
NepHEHANKYISIPAX

HOHSITI/IG MHOFOFpaHHI/IKa, OCHOBHBIC DJJICMCHTHI MHOFOI”paHHI/IKa, BI)IHYKJ'IBIC 158
HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: N-yrosmbHas
npmMa, l"paHI/I U OCHOBAHUA HpI/ISMBI, HpSIMaSI U HaAKJIOHHAaA HpI/ISMI)I, 6OKOBafl nu
MOJTHAS TIOBEPXHOCTh MpU3MEI. [lapannenenumnen, mpsiMOYTOJIbHBIN TapasuieIenuie ]
u ero CBOfICTBa. HI/IpaMI/II[aI n-erJ'II)HaSI anaMHz[a, l"paHI/I 1 OCHOBAHUCEC HI/IpaMI/II[I)I,
OOKOBas M TMOJIHAS TOBEPXHOCTh MUPAMUJbI, IPABUIbHAS U yCeU€HHAs MUpaMHA.

DIeMEHTEI IIpu3Mbl MW IMHUPaAMUBL. HpaBI/IJ'H)HI)Ie MHOI'OTpaHHUKH: IIOHATHUC



MPaBUJIBHOTO MHOTIOTPAaHHUKA, IPAaBWIbHAs NpHU3Ma W MPABWIbHAS NUPAMHIA,
NpaBUIbHASA TPEYTOJIbHAS MUPaMUa M MPaBUIbHBINA TeTpasap, Ky0. [IpencraBnenue
O TMPaBWJIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedyeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CumMeTpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B NMUPAMMIaX, NapauIeIeIUIIe1aX, TPABUIBHBIX

MHOI'OIrpaHHHUKax

7.6

Brruncnienue 31€MEHTOB MHOTOTPAHHHUKOB: p&Opa, auaroHanu, yriel. Iliomans
OOKOBOM TMOBEPXHOCTH U TOJHON MOBEPXHOCTU MPSMOM MPU3MBI, IUIOMIAIb
OCHOBaHHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM mpu3Mbl. [lnomans 60koBoi
MOBEPXHOCTU W TMOBEPXHOCTHM NPaBUIBHOM MHpaMUJIbl, TEOpeMa O ILUIOIIAIN

yceu€nHoi nupamuabl. [lonstue 06 06béMe. OObEM NUpPaMUIBL, TPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/Ty TUTOMIAISIMU TTIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KIJACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT CO/IEePKAHUS

I'eomeTpus

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yIoie MUINHAPUIECKONH MOBEPXHOCTH, OCh
UATUHIPUYECKONW moBepxHOoCcTH. LluimHIp: ocHOBaHHS W OOKOBasi MOBEPXHOCTb,
o0pa3yrolas U 0Cb, IO/l OOKOBOH U MOJTHON MOBEPXHOCTH

Konunyeckast moBepXHOCTh, 00pa3yIoLe KOHUYECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHMUYECKOW TMoBepxHOCTU. KOHyC: OCHOBaHME W BeplIMHA, OOpa3yromias U OcCh,
o b OOKOBOH M TIOJHOW TOBEPXHOCTH. YCEUEHHBINH KOHYC: OOpasyioniue u

BBICOTA, OCHOBAHUA U OoKoBas IMOBCPXHOCTDH

6.3

6.4

6.5

6.6

Cdepa u map: neHTp, paauyc, Tuamerp, TIONMaab OBEPXHOCTH cdepbl. B3anmHuoe
pacroyiokeHue cepbl U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, IUIomaib
cdepbl

N300pakeHne Tes BpalleHUs Ha MI0CKOCTH. Pa3BépTka mumHapa u KoHyca
KomOuHanuu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTPAaHHUK, OIMCAHHBIH
okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAICHUS

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 oOBEME
IPSIMOYTOJIBHOTO Tapajuienenunena u ciuenctsus u3 He€. OO0bEM muIMHApa,

KoHyca. O0bEM 1apa u miouaab chepsl



[TogoOuble Tema B mpoctpaHcTBe. COOTHOMIEHHUS  MEXAY  IUIOMIAIIMU

o1 MOBEpXHOCTEH, 00bEMaMK MOAOOHBIX TEJ
6.8 Ceuenust nunuHapa (MapajuiebHO U MEPHIEHINKYISIPHO OCH), CEYEHHUS KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY ), CEUCHU 1Iapa
BexTop Ha miockoctu W B mpocTpaHcTBe. CllOKeHHE M BBIYUTAHHE BEKTOPOB.
6.9 YMHOXEHHE BeKTOpa Ha uuciio. PaznoxeHnue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BektopaM. [IpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
MIPUMEHEHHUEM IIPaBUJI JCHCTBHI ¢ BEKTOpaMH
[IpsimoyronbpHasi cucreMa KoopAWHAT B TmpocTtpaHcTBe. KoopauHaThl BeKTOpaA.
6.10 [Ipocreiimue 3amauyn B KOOpAMHATAX. YTrod MexXay Bekropamu. CkaiusipHoe

MMPOU3BCACHUC BCKTOPOB. Breruucnenue YIJII0B MCKAY IMPAMBIMU U IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUH FEOMETPUYECKHX 3a]1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI NMPOrpaMMbl CpeHero 001ero
TpedOBaHMS o0pa3oBaHus

Bnagenne meronamu J0Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHHe (opMyiaHpoBaTh M OMNEPUPOBATH MOHATUSMU: OIpEAETICHUE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, MPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYITUPOBKU; MPUMEHATH UX; yMEHUE (GOPMYINPOBATH
o0paTHOE M MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ] MAaTeMaTH4YeCKOW WHAYKIIUU;
IPOBOAMTH JIOKA3aTEIbHBIE pPACCYX ACHHUS TMpU pPEIIEHUH 3aj]ad,
1 OIICHUBATh  JIOTUYECKYIO  TPaBUIBHOCTH  PACCYXXIEHUH; yMEHHe
ONEepUpPOBATh MOHATUSAMHU: MHOXECTBO, IMOJAMHOXECTBO, ONEpALUU Hal
MHOKECTBAMHU; yMEHHE HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar Ui ONMCaHUs pealbHbIX MPOLECCOB U ABJICHUN U NIPU PELICHUU
3aJa4, B TOM UHWCJIE€ W3 JAPYruX Y4eOHbIX MpPEeIMETOB; YMEHHE
OTIepHPOBATH MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/laBaTb U OIKCHIBaTh rpadbl pa3InYHBIMU

croco6aMu; UCIOJIb30BaTh Ipadbl MpU PELLICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSAMU: HATYpPaIbHOE YHUCIO, LEIOE YHCIIO,
CTEIEHb C LEJIBIM I10Ka3aTeIEM, KOPEHb HAaTypalbHON CTEIIEHHU, CTEIIEHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTENeHb C  JICHCTBUTEIIBHBIM
nokaszarejaeM, Jorapupm 4YMUCIa, CHUHYC, KOCHMHYC M  TaHIE€HC
IIPOU3BOJIBHOIO YHUCJIA, OCTATOK II0 MOJYJIIO, PalMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HAaTypalbHBIX,  LEIBIX,
2 palMOHAIbHBIX, [JEHCTBUTEIBHBIX YHUCEN; YMEHUE HCIIOIb30BaTh
IPU3HAKU JI€TMMOCTH, HAaUMEHBIIMNA OOIIMH JAETUTeNlb U HauMeHbIlee
o01iee kpaTHOe, aNropuT™ EBKIMIa MpH peleHny 3a/1au; 3HaKOMCTBO €
pa3JIMYHBIMU ~ TO3UMLUMOHHBIMM  CHCTEMaMHM  CUYUCIICHHUS; yMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUH M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTETeHsIMU | Jiorapupmamu, Mmpeodpa3oBaHusi APOOHO-PAMOHATIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPpHUPOBATH MNMOHATHUAMU: IHOCICAOBATCIBHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpuyecKkas nporpeccus,
OeckOHeYHO yObIBalomlasi TEeOMETpPHUYECKass Mporpeccusi; yMEHHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMeHHE OIepupoBaTh TMOHIATUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb M apTYMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3aluCHd  KOMIUIEKCHBIX dHcell  (TeoMeTpuveckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUEe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSAMM: Marpuma 2x2 u  3X3, ompenenuTelb  MaTpULbI,

FeOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPEACIINTCIIA

YMeHue onepupoBaTh IMOHATUSAMU: palMOHAIbHBIC, MPPALMOHAIBHBIE,
[IOKa3aTeNbHbIE, CTEIEHHBIE, JIOrapu(pMUUECKHE, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, MX CHUCTEMBI; YMEHHME OIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIlaTh YpPaBHEHMUS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO DPA3IMYHBIX NPUEMOB; pEIIAThH
YpPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIApaAMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHHUs] MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh NOHATHSAMH: (QYHKOWSA, YETHOCTH (DYHKIUH,
HNEPUOJIMYHOCTh (DYHKIUHM, OrpaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
¢yHKIMHU, SKCTpeMyM (YHKINU, HAHOOJbIee M HAUMEHbIIIEE 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HenpepbIiBHAs (DYHKIMS, aCUMITOTHI I'paduka
¢yHKIMH, TIepBas ¥ BTOpasi NPOU3BOIHAS (PYHKIMHU, TEOMETPUIECCKUN U
¢u3nyeckuil CMBICT TPOMU3BOJHOM, NepBOOOpa3Has, ONpenenEHHbIN
MHTETpall; YMEHUE HAXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; YMEHHE
BBIUNCIIATh NPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIUH, HAXOJUTh YpPaBHEHHE KacaTeIbHOW K rpaduky
(GYHKIMU; yMEHUE HAXOOUTh MPOU3BOAHBIE 3JEMEHTApHBIX (YHKLUH;
YMEHHE UCIOJIb30BaTh IPOU3BOJHYIO Ul HCCIEAOBAHUA (QYHKIHH,
HaXOJIUTh HauOOJbIIME M HAUMEHbIIME 3HAueHUs (QYHKUUN; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJB30BAaHHEM arllapaTa MaTeMaTHYeCKOTo
aHaIN3a; NPUMEHATh TMPOU3BOAHYIO [UIA HAXOXACHUS HaWIydIlEero

PECIICHMA B IMPUKIAJHBIX, B TOM YHCJIC COLUAJIBHO-D3KOHOMHUYCCKHX H



bu3HYecKuX 3a7avax; HaXOAUTh TUIOMIAJAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeraJIa; HpI/IBOI[I/ITB HpI/IMepBI MAaTEMATHUYCCKOI'O MOI[CJIHpOBaHI/ISI C

noMouIbio AudQepeHnanbHbIX ypaBHEHUN

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIUM, oOpaTHas
GyHKUIMSA, KOMIO3UIMSA (QYHKUWH, TUHeWHas (YHKIMSA, KBaJpaTHYHAS
byHKIHS, panroHaibHas byHKIHS, CTENeHHas dbyHKIMS,
TpUroHOMeTpuuyeckrue  (QyHKIUH, O0OpaTHbIE TPUTOHOMETPUYECKHE
(GyHKUMU, TOKa3aTedabHas M Jorapudmuyeckas QYHKLUUU; YyMEHUE
CTpOUTh TpadUKU H3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpPa3OBAHMUS
rpaduKoB (YHKLUH, UCTIOIB30BaTh TPapUKH sl U3yUSHUsI IPOLIECCOB U
3aBHCUMOCTEH, TPU pEIIeHUH 3a7ad U3 JPYyTruX Y4eOHBIX MPEIMETOB U
3aJjad U3 peabHOM JKU3HU; BbIpaXaTb (OpMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOicTBa W rpaduku QyHKIMA I
pelleHNs] ypaBHEHHUH, HEPaBeHCTB U 3a/1au ¢ MapaMeTpaMu; n300paxkaThb
Ha KOOpDAMHATHOM IIJIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHHI,

HCPABCHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
NPOIEHTHI, JOJH U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB H
yCIIyT, HaJIOTH, 337a4l U3 00JacTU YIpPaBJICHUS JMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI 110 YCIOBHUIO 3a1a4M, MCCIEAOBATh IIOJyYEHHOE PEILICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJAEIUPOBATH
pealbHBIE CUTyallUM Ha S3bIKE MATEMATUKH; COCTABIIATH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCJIOBHMIO 33J]1a4H,
UCCIEN0BATh IIOCTPOEHHBIE MOJEIM C UCIOJIB30BAaHUEM amrapara

anreOpbl, HHTEPIIPETUPOBATH MOTyUYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUIAMU: CpeiHee apu(MeTHIecKoe, MeihaHa,
HauOosblllee W  HaUMEHblllee 3HA4YEeHMs, pa3sMax, Jucrepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHe U3BJeKaThb,
MHTEPIPETUPOBaTh MH(GOpPMAIMIO, MPEACTABIEHHYI0 B TaOiMIax, Ha
quarpaMmmax, rpadukax, OTpa)xarollyto CBOMCTBa pealbHbIX MPOLECCOB U
SBJIEHUH; MIPEACTABIATh NH(OPMALIMIO C TOMOIIbIO TAOJIHUI U IUarpaMM;
HCCIIEI0BATh CTAaTUCTUYECKHUE JAHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpau4ecKuXx METOJOB W  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIIEIOBAaTh COBMECTHBIE HAONIOACHHS C TOMOIIBIO JAUarpaMm

paccenBaHus U JIMHEWHOW perpeccuu
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YMeHue onepupoBaTh MOHATHAMU: CIYyYalHBIA OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUeCKUX METOIIOB; MPUMEHSThH
(GOpMYIIBI CIIO)KEHHUSI W YMHOXKEHHUS BEPOSITHOCTEH, (OopMyIlly MOTHOU
BEpOATHOCTH, hopmyny bepHynnu, komOUHAaTOpHBIC (GAKThl U (GOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITUH; YMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJWYHMHA, paCIpeleiCHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHS M CTAaHJAPTHOE OTKIOHCHHE
CIIy4allHOW  BEJIWYWHBI, (QYHKIHMUA paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTebHOTO W HOPMAJIBHOTO PaCHpPECIICHU;
YMEHHE UCIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHPENCICHUH JUIsI
pelieHus 3a/ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCE,
METO/BI BBIOOPOYHBIX HCCIICAOBAaHUI; YMEHHE TPHUBOIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCENT B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBIICHHUSX; YMCHUE OTIEPUPOBATh MOHSATHIMH: COYETaHHE, MTEPECTaHOBKA,
YHUCIIO COYETAaHWH, YHCIO TMepecTaHOBOK; OwHOM HpIOoTOHA; ymeHHe
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCyKICHHUS [T PEIICHHS 3a]1a4;
OIICHUBATH BEPOSITHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘l@HHBIfI pe3yjibTar

YMeHHe omepupoBaTh IMOHATUSMHU: TOYKa, NpsSMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIJA, IUIOCKUH yTol,
JIBYTPaHHBIA yToJI, TPEXTPAHHBIA Yroji, CKpeUIMBAIOIINecs TMpsMBbIe,
NapajuIeJIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroil
MEXy MPSMBIMH, YTOJ MEXAY HPSIMONW U TIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JIO0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMU; YMEHHE HCIOIb30BaTh IPU
pelIeHNH 3a/a4 M3ydeHHbIEe (PaKThl M TEOPEMbI IUIAHUMETPUHU; YMEHHE
OLICHUBAThb pa3Mepbl OOBEKTOB  OKPYXAIOLIEro MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOILIBI0 T'€OMETPUUECKUX MOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3a1a4U

YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUryphl, 00bEM (UTYDBI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHNE MHOIOIPAaHHUKA,
Ky0, mapajuienenumnen, npu3Ma, nupamuaa, (urypa M MOBEPXHOCTb
BpallleHus, UWIMHIpP, KOHYC, map, cdepa, Miomanas cepsl, IIoans
MNOBEPXHOCTU NHMPaMM[bl, NMPU3MBI, KOHyca, LMIMHApa, 00BEM KyoOa,

IpAMOYIT'OJIbHOTO HapaJuICICuIcaa, MnmUupaMuabl, IPU3MbI, HOUJIMHOpPA,
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KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUEHHs KOHYCAa M LIWIMHIpA,
napajuleJbHble OCH WM OCHOBAaHMIO, CEYEHHME I1apa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI U MOBEPXHOCTU
BpalICHUs, UX CEUCHHUSI, B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
dbopMyIIMpOBaTh OMpEENICHNs U3ydaeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBaxX W IMpHU3HAKaX IeOMETPHUYECKUX (UTyp, 0OOCHOBBIBATH WU
ONpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
pPa3IMYHBIM TPHU3HAKaM, BBITIOTHATH HEOOXOIUMBIC JTOTIOJTHUTEIBLHBIC

MMOCTPOCHUA

YMeHue OnepupoBaTh TOHSATHSIMH: JBH)KCHHE B IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOA00MSA, TOMOOHBIE (QUTYPBI, YMEHHE
pacrmo3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM YHCJIE B MPUPOJIE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
NpH PEIIeHWH 3a7ad; HaXOIUTh T€OMETPUYECKHE BEIUYHMHBI (ITMHA,
yroi, IUIOIaab, OOBEM) MPHU pPEUICHHH 3a1a4 W3 APYTruX Y4YeOHBIX
MPEIMETOB M U3 PEATBHOHN JKM3HH; YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (JJIMHA, YroJ, IJIOMAab, O0BEM, IUIOMAIL MMOBEPXHOCTH),
UCTIONB3Ysl HM3y4YeHHBIC (DOPMYJIBI M METOMBI, B TOM YHCJC: TUIOMIAIb
MOBEPXHOCTU MUPAMHUJIbI, TIPU3MbI, KOHYCa, HWINHAPA, TUIOMAIL CHEPBI;
00BEM Ky0a, TPSIMOYTOJIBHOTO IMapajuICICIUIe/Ia, THPAMHIBI, TPU3MBI,
IWIMHIPA, KOHycCa, Iapa; YMEHUE HAXOIUTh OTHOIICHHE OOBEMOB

noJ00HBIX (uryp
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Ymenune OINCpUPOBATH NOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPJAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpPAa HAa YHCIIO, Pa3joKEHUE BEKTOpa 1o Oas3ucy,
CKaISIPHOE TIPOM3BEICHUE, BEKTOPHOE IMPOM3BEACHUE, YTOJ MEXIY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BCKTOpHI)II\/JI u KOOpI[HHaTHBIﬁ METO
JUIS  peIeHWs TEOMETPUYECKMX 3aj]ad W 3ajad JAPYyruX Y4eOHbBIX

IIPEAMETOB

13

YMenue BbIOMpaTh TOAXOMANIMM METOJ [Jid pelIeHHus 3a]auu;
MOHUMAHWE 3HAYMMOCTH MAaTeMaTUKU B UW3YYECHUU TMPUPOJHBIX U
OOILIECTBEHHBIX ~MPOIIECCOB U  SIBICHUN; yMEHHE pacro3HaBaTh

IMPOSABJICHUEC 3aKOHOB MATCMATHUKHM B HCKYCCTBC, YMCHHEC IIPUBOJUTH



MpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCHUHUCKOM UM  MHUPOBOH

MaTE€MaTU4eCKON HayKH



INEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panuonanenele uuciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOM, TPOLIEHTHI,
' OeCKOHEUHBIE TIEPUOTUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOH creneHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenensb ¢ niensIM nokaszareneM. CTeneHb ¢ pallnoOHaIbHBIM MoKasatesneM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCMHYC M TaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTudHble U HaTypaibHbIE JOrapupMbl
JeiictBuTtenpHble uyncna. ApupMeTHYecKHe Onepanuu ¢ JIeHCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIC BRIYMCICHUS, TPABUIIA OKPYTIICHHUS, IPUKUIKA M OIIEHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpazoBanme BEIpaKEHUH
1.9 KommnekcHeie uncna
2 YpaBHEeHMs U HEPABEHCTBA
2.1 Lenble n 1poOHO-paliOHaIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUECKHE YpPaBHEHUS
2.5 Llenbie u 1poOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanuoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U TorapupMUUECKHe HEPAaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl IMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpULIbl




DOyHKINUK U TpaPUKH

OyHKIUs, crnocoObl 3amanus (QyHKiuu. ['paduk (yHkiuu. BzammHO oOpaTHBIC

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKIMU. [leprnognueckue GpyHKINHI
OOnactp ompesneneHUss W MHOXECTBO 3HaueHWH QyHkuun. Hymu ¢ynkuuu.
32 [TpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumMyMbl ¥ MHHUMYMbI (GyHKmud. Haumbonblnee M HauMeHbIee 3HAYECHUE
(GYHKIIUN HA IPOMEKYTKE
23 Crenennass (yHKUusi C HaTypaJlbHbIM M LIEJbIM IMoOKa3zatreneMm. EE& cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, X CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CoiicTBa  (GyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs TOCIIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpruueckast mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTndeckoro aHaansa
4.1 [TpowsBoanas ¢pyukmuu. [Ipon3BoIHbIE TeMEHTApHBIX (DYHKITUI
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 OKCTpeMyMbl. HaxoxaeHne HauOONbIIero ¥ HaUMEHBLIET0 3HA4YeHUs (PyHKIUN Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MHTerpain
5 MHosxecTBa U JIOTUKA
5.1 MHoecTBO, onepauu HaJl MHOKecTBaMu. J{luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTE U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Ourypsl Ha MIOCKOCTH
7.2 [TpsiMble U TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 NOBEPXHOCTH BpaLCHUS




7.5

KoopauHatsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa u Hadaia MaTeMaTHYEeCKOTO aHAJIN3a, TEOMETPHSL.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3os B.®., Kagomues C.b. u np.

AxnmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

METOANYECKHUE MATEPHAJIBI J1JI1 YYUTEJIS

1. Enunoe coaepskanue obiiero oopa3oBaHus
https://workprogram.edsoo.ru/work-programs

2. bubmiorexa MOIII
https://uchebnik.mos.ru/catalogue?aliases=video.lesson%2Cvideo.regular
sort_by=published_at

subject_program_ids=31953221%2C31937218%2C35909469 class_level ids=5

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

1) POII https://resh.edu.ru/

2) ®druc.Mos Ikona https://myschool.edu.ru/

3) bubnmorexa MOIII
https://uchebnik.mos.ru/catalogue?aliases=video.lesson,video.regular

sort_by=published_at subject_program_ids=31953221,31937218,35909469



class_level ids=5

4) bubnuoteka LJOK https://Mmonypoku.pd/






