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HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuarommxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPaAWIMH POCCHUICKOTO 0Opa30BaHUI.
Peanuzanust mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 00Opa3oBaHUS,
[EJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaromMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3zoBaHus OOYyCJIOBJIEHA MPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUs oOydaronuxcsi, GopMuUpoBaHUS (PYHKIMOHAIBHOM MaTeMaTUYeCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUHN U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJIEIMPOBAHUS B HAYYHOM ITO3HAHNUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAILIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX i1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eoMeTpust siBAsieTCS OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MblIUIeHHE, (HOpMUpPyEeMOEe NpPH H3YYEHHH OO0y4YaroIIMMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.



YMeHue opueHTHUpOBAThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COIHAIbHOTO ObITHA, (dopMa
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amMu 0OBEAUHSIET pa3HbIC BUIbI yU€OHOU U TPYAOBOM IEATEIBHOCTH, SIBISETCS
OJHUM M3 NPO(PECCHOHATBPHO BAXKHBIX KayeCTB, IIOATOMY aKTyajbHa 3ajaua
dopMupoBaHus y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaIPaBIICHUSIM.
Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0O0yueHuss — 001eo0pa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOy4aromuxcs yepe3 o0ecreyeHne BO3MOKHOCTA TPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBHUM, CIEHUPUUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO NPOAODKEHHS  O0pa3oBaHUS IO
CHELMATIHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.
[IporpaMMa mno reoMmerpur Ha 0a30BOM YpOBHE IpeJHA3HAUYeHA IS
00yJaromuXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroiiyecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
celM(PUKON reOMETpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.
JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS pELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuoputreTHpIMM 3aJauaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:
e (opmMupoBaHMEe MNpPEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM
KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLUIIM MHPOM;

e (opMHpOBaHHE MTPEICTAaBICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEISX, MO3BOJISIIOIIMX OINUCHIBATh U
U3ydaTh pa3Hble ABJICHUS OKPYKAIOLIEro MUpa;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YepTEkKax, MOJCISIX U B

pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJIAaMHU PEICHUs 3a/1a4 Ha MMOCTPOCHMS Ha M300paMeHHSIX

POCTPAHCTBEHHBIX (PUTYD;
e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTPaHHHUKAX W TellaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBAMU;



e OBJIAICHUE  AITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHHEe  yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKA3aTelIbHbIC
paccyX IeHus B XOJAE PEIICHHS CTEPEOMETPHYECKMX 3aady M 3aJ1ay C
IPaKTUYECKUM COAEPIKaHUEM;

e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIuUXCH,
MMO3HABATEJIbHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUYHOCTH
MBIIUICHUS;

o (dopmupoBanue HYHKIIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  MPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPHPETUPOBATh U OLICHUBATh MIOJyYEHHBIE PE3YJIbTATHI.

OTIUYUTENBbHON OCOOEHHOCTBIO MPOTPaMMbl SIBJISIETCS BKIIOUYEHHE B KYPC
CTEpPEOMETPHUH B HaYaJIe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX HA YPOBHE HUHTYUTHUBHOTO
NO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu30BaHHas paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHNE MHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JTAJIbHEUILIEMY
W3YYECHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPHUH ITPOBOJUTCA 33 CUET PELICHUS 3a7a49 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrpeensercs He TOJIbKO M0 COJIep KAaTeIbHBIM JIMHUSIM, HO U TIO TOJiaM O0y4eHHUSI
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHuUs.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B



OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOYy4YaroIIMXCs, PACIIUPSS U
yrayOnsis e€, o0pasyst MpOUYHbIe MHO>KECTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydeHne reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydeHus - 102 y4eOHbIX daca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEepeoMeTpuu. Touka, TmpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosiokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUecs,
NapajuleNIbHble W CKpemuBarommecs npsmele. [lapamrensHOCTs NpsAMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YroJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: MapallIe/IbHbIC INIOCKOCTH; CBOMCTBA MapaJlIeJIbHBIX
miockoctel. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYyphl HA MIOCKOCTHU: TETPa’p,
KyO, mapasuiesienume/; HOCTPOEHUE CEUEHH.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MMAPAUICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYJISIp YU HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSTHUE
OT IPAMOH 10 MIIOCKOCTH, MPOeKLUs (PUTYpBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIIYKIIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHMKY; pa3BEPTKAa MHOrorpasHuka. [Ipusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuieNenunes U ero cporcrea. Ilupamupa: N-yronpHas nupamuaa, I'paHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWJIbHAs MHPAMHUIA; NPABUJIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU. DJIEMEHTHl CAMMETPHUH B MIUPAMUIAX, NapAJUIEIENUIIEIaX, IPABUIIbHBIX
MHOT'OTPaHHHKAX.



Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH MPSAMOU TMPU3MBI,
IJI0IIAh OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsMOM npu3mbl. [Lmomians
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[logo6ubpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tena Bpamenus

[Hunuuapuyeckas MOBEPXHOCT, oOpa3yroriue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasywoiias W OChb, IUIOMAab OOKOBOW U TOJHOU
MTOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: OCHOBaHUE U BepIlIMHA, 00pa3yroIasi
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAJh MMOBEPXHOCTU CREpHI.
B3auMHoe pacnionoxenue cepsl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHapa 1 KOHYyCA.

KoMOuHanuu e BpaieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, ONMCaHHbBIN
okoJ10 cpepsl; cepa, BMUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mumHIpa (MapajuieabHO U MEPIISHIUKYISIPHO OCH), CEYEHUs KOHYyCa
(mapasnienbHOe OCHOBAHHIO U MIPOXOIAIIEEe Yepe3 BEPIINHY), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJI JEUCTBUM ¢ BekTopamu. [IpsmoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTron Mexay Bekropamu. CKalsipHOE MNPOU3BEIECHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[HH&THO-BCKTOpHBIﬁ
MCTO/J IIpHU PCIICHUH I'COMETPUICCKHUX 3aJa4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YyYaIOLIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYyHKUIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MaTeMaTUYECKOM MIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOrO  TMOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIEro.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, pacCyKACHUI; BOCTIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOEC NMHUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHSATHH U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM IIEHHOCTH TPYOJIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbhl, IMOHUMAHHUEM BIWSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00JIaCTH OKPY’KAIOIICH CpeIbl, ITTAHUPOBAHUS MOCTYITKOB M OTICHKH MX BO3MOKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeI0BEUECKOW esATEeNbHOCTH, 3TamoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOTO IpeaMera
«MaremaTuka» XapaKTCPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCATbHbIMU Pe2YAIMUSHLIMU OeUCTBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00YUaAOWUXCcs (0c8oeHUe
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JI0SUYECKUX,
uccied08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornvyeckue aeicTBUs:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MIPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, IMOHATUH, OTHOIICHUN MEXIy IOHATUAMH, (OPMYIHPOBATH
ONpEICIICHUS  IOHATUMH; YCTaHABIIMBAaTh CYIIECTBCHHBIA  IPU3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATH, (OPMYJIUPOBATH U  MPeoOpPa3OBbIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABJIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U MW
NPOTUBOpEYMs B (akTaxX, JAaHHBIX, HAOJIOJCHUSAX MU YTBEPIKICHHSIX;
npe/iaraTh KPUTEPHH IS BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEYUHIA;



e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUU;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (TPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

e TPOTHO3MPOBATH BO3MOXKHOE PAa3BHTHE IIPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U [EeJIIMH OOIIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHSI



B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PELICHHUS
3a/1a4yi, KOMMEHTUPOBATh MOJy4YECHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh UI€U, HAIICJICHHbBIE HAa TIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHHMs  3aJayd,  OKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBHUIYaIbHOM
paboThl TIpU pelICHUH YYEeOHBIX 3aJay; MPUHUMATH 1E€JIb COBMECTHOM
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMB» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 06ecneuusarom Gopmuposanue
CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud KaKk OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPY PELLICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3ysbTaTa LEIM U YCIOBUSM, OOBSACHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OmneprpoBaTh NOHATUAMU: MAPAIIETBHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccudummpoBaTe B3aUMHOE PpAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMM: JABYTPaHHBIA yroj, TpaHU JBYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yria; JUHEMHBIA Yrojl ABYTPAHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIia.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIMI
MHOTOIPaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTNOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccu(ukanuy  (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEAbI).

OnepupoBath MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJI CIIEIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CI€JOB, BBIIOJHSITh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXJEHHE TEOMETPUUECKUX BEJIMYUH MO 00pa3laM WiH
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxOXKIAEHHE TE€OMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEIICHUH
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOIPAHHUKOB (TMpU3Ma,
nupamuza) c ipuMeHEeHUEM (POPMYJT; BEIUUCISATH COOTHOLLIEHUS MEXTY TIIOIAIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYDBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATA0IINX HECKOJIBKO IIAr0B PEILEHUs, €CIIM YCIOBHSI IPUMEHEHHUS 3a/1aHbI
B SIBHOH (opme.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBoANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
UJIMHAPUYECKON MMOBEPXHOCTH; IIWIIMHP; KOHUYECKast TOBEPXHOCTh, 00pa3yIolue
KOHHYECKON TOBEPXHOCTH, KOHYC; chepuuecKkas MoBEepXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHSITH CIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJI0M, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
1apOBOM CEKTOP.

Boruucisate  00BEMBI M JIOMIAAM  TIOBEPXHOCTEH  Tell  BpamieHwus,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HopMy.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy ¥ ONMUCAHHBIHI
okoJ10 cpepsl; cepa, BucaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuucnaTh COOTHOIIEHUSI MEXIY TUIOMIAISIMH MOBEPXHOCTEH U 00BEMaMHU
OAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BrINonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.



W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYI Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHM 00JIaAA0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

HaxonnuTe cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOW CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlare 3agaym Ha J10Ka3aTesIbCTBO MATEMAaTHUYECKUX OTHOLICHHW W
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3laM WK allrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HM3Y4YEHHbIC IIOHATHs B IPOLECCE IIOUCKA pPEIICHUSA
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N Kosaun4yecTBo 4acoB
n JaekTpoHHbIe (HU(pPOBbHIE)
HaumenoBanmne pa3jaesioB U TEM IPOrpamMmabl KOHTpO.HbH HpaKTH'leCK
/ Bcero o0pa3oBaTe/ibHbIE PECYPChI
u ble paboThI ue padoTbl
bu6mmoreka [IOK
L Brezettiie B cTepeoMeTpiio 10 https://m.edso0.ru/1c209e37
5 [IpsiMBI€ U TIIOCKOCTH B POCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [TeprieHANMKYISAPHOCTD MPSAMBIX U IIOCKOCTEH 12 bubmorexa LHOK
PHCHANKYIUP p https://m.edso00.ru/1c209e37
bu6mmorexa [IOK
4 VYTriel MEXAY NPSIMBIMU U TNIOCKOCTSMH 10 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> Mrororpartitici 1 L https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
1
6 OOBEMEI MHOTOrpaHHHKOB o https://m.edso0.ru/1c209e37
7 IloBTOpEHME: ceueHusl, paCCTOSHUS U yIJIIbl 4 1 bubmorexa HOK
p ' P 4 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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
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11 KJIACC

Ne
It

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl Konrpoanuel | IIpakruueckn
/ Beero o0pa3oBaTe/ibHbIE PeCypchl
- e padoThbl e padoThlI
bubmuorexa [JOK
! Tena ppaerns 12 https://m.edsoo.ru/1c209e37
" bubnuorexa [JOK
2 OOBEMEL Ten > . https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 7 1 bu6mmoreka [JOK
3HAHUM https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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




IHOYPOYHOE IINTAHUPOBAHHUE

yeprexax

10 KUIIACC
Ne KosmuecTBo yacos
Jlara
I Kontpoasn JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka IIpakTnyec | H3Yy4
/ Bcero Hble o0pa3oBaTe/bHbIE PeCypChl
KHe padoThl | €HHS
n padoThI
OcHOBHBbIE IOHATHS CTEPEOMETPUU: TOUKA, IIPAMAs,
MJIOCKOCTh, MPOCTPAaHCTBO. [IpaBuia nzo0pakeHus
. bubnuorexa [JOK
1 Ha PUCYHKaX: N300pakeHUs IIIOCKOCTEH, 1
https://m.edsoo.ru/aecc77cd
napauieIbHBIX IPAMBIX (OTPE3KOB), CEPEAMHBI
OTpe3Ka
9 [TonsTHA: nepecekaromuecs MIOCKOCTH, 1 bubnunoreka [JOK
MEePECEKAIOIINECS MPsAMasi U IIIOCKOCTh https://m.edso00.ru/2d8a9c99
3 [TonsTHs: nepecekaromuecs MIOCKOCTH, 1 bubnmnoreka [JOK
IepeceKaronmecs npsamas 1 II0CKOCThb https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTpaHHUKAaMU, U300pakeHne
bu6nmoreka [JOK
4 MHOTOIPAHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1

https://m.edsoo0.ru/a63959%d



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed

HauanbHble cBefieHns 0 KyOe U mupaMuje, ux
pa3BEpPTKU U Mojenn. CedeHrs MHOTOIPaHHUKOB

bubmuoreka [JOK
https://m.edsoo.ru/b30dff38

HauanbHble cBefieHns 0 KyOe U mUpaMuje, ux
pa3BépTku U Mojenu. CeyeHus MHOIOIPaHHUKOB

bubmuoreka [JOK
https://m.edsoo.ru/3d8ffd32

[NonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIIEICTBUS
U3 HUX

bu6mmoreka [IOK
https://m.edsoo.ru/0Occ5c4fe

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUU: aAKCUOMBI CTCPCOMCTPUHU U CICACTBUA
N3 HUX

bu6mmoreka [JOK
https://m.edsoo.ru/239c8cbh4

[TonsiTHE 06 aKCHOMaTUYECKOM TOCTPOECHUHU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS
U3 HUX

bubmunorexa [JOK
https://m.edsoo.ru/65c6b106



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

10 | crepeoMeTpumn: aKCHOMBI CTEPEOMETPUHU U CIIEACTBUS Enbmaorexa IOK
P pHH: P P A https://m.edsoo.ru/258fc245
N3 HUX
B3anMHOe paciionoKeHue IPSIMbIX B IIPOCTPAHCTBE:
11 [IepECEKaroIIHecs, apauiebHble U Eubmiorexa TOK
p B - 1ap https://m.edso0.ru/1a2520f6
CKPEIIUBAIOIIHUECS MIPSAMBIE
[TapamienbHOCTh NPAMBIX U IIJIOCKOCTEN B
12 IIPOCTPAHCTBCEC: IIapaJlJICIIbHBIC ITPAMBIC B BH6HH0TeKa HOK
poctp - 1ap P ) https://m.edso00.ru/93ad36b3
MPOCTPAHCTBE; MAPAIIETBHOCTD TPEX MPAMBIX
[TapamienbHOCTE NPAMBIX U IJIOCKOCTEN B
13 npocrpadcTie: [lapanienbHOCTh OPIMOI U bubmmorexa [JOK
pocip - 1ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 | VYrusl ¢ COHAIPABIEHHBIMU CTOPOHAMU Eubmiorexa IIOK
p p https://m.edso0.ru/9f4071b9
15 Yroa Mexay npsIMbIMUA B IPOCTPAHCTBE bubmaorexa [IOK
Ay TP poctp https://m.edsoo.ru/fe733862
16 | VYron mexay NpsMbIMU B IPOCTPAHCTBE Bubmmorexa LIOK

https://m.edso0.ru/2935a9a0



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0

[TapamienbHOCTD IIIOCKOCTEN: IapasuleIbHbIe

bubmuoreka [JOK

17
IUIOCKOCTH https://m.edso0.ru/2e18f255
18 | CaoiicTBa mapamienbHbIX JIOCKOCTEN bubmmorexa [TOK
P https://m.eds00.ru/e504d656
19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYpHI HA bubnuorexa [JOK
IUIOCKOCTH: TETPadip, KyO, mapasienenumnesa https://m.eds00.ru/4a28dc02
bubmuoreka [JOK
2 I1 7
0 OCTPOCHHE Ceemt https://m.edso0.ru/1d434dof
. bubnuorexa [JOK
21 | 1II
OCTPOCHHE Ceemt https://m.edsoo.ru/ec26fe5d
KonTtponbHas padora no teme "[Ipsimble U MI0CKOCTH
22 | BupoctpaHcTBe. [lapamieTbHOCTh IPSIMBIX H bubmmorexa [JOK
poctp o P P https://m.edso00.ru/9a0a9e56
IJIOCKOCTEH
93 [leprieHqUKYASIPHOCTD MPAMOMN U MIIOCKOCTH: bubnmoreka [JOK
MEPIECHIUKYJISIPHBIE IIPSIMBIE B IPOCTPAHCTBE https://m.edso0.ru/b19f6asd
24 [Ipsimble mapasnenbHble U EPIEHIUKYISIPHbBIE K bubnuorexa [JOK

IIJIOCKOCTH

https://m.edsoo.ru/0ac11c95



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
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

[Ipsimbie mapajuiesbHbIE U NEPHEHAUKYISPHBIE K

bu6mmoreka [JOK

2

> IUIOCKOCTH https://m.edso0.ru/ba545966

26 | IIpu3Hak neprneHIuKyIAPHOCTH IPSAMOM U INIOCKOCTH buomtorexa [IOK
p PHOCHAUKYIIP p https://m.edso0.ru/f85bfc46

27 | TlpusHak neprneHauKyISpPHOCTH IPSAMOM U INIOCKOCTH buGmorexa LIOK
p PICHIUKYIIAD p https://m.edso0.ru/79165d15

28 | Teopema 0 mpsIMOM HEPIIEHAUKYIISIPHOM INIOCKOCTH bubmorexa [OK
p p PICHIHUKYIAP https://m.eds00.ru/635c5087

29 | Teopema 0 IpsAMON NEPHEHAUKYIIPHON IIOCKOCTH butGmaorexa LIOK
p p PHICHIHKYIISP https://m.edsoo.ru/bd3745f8

30 | Teopema o mPsAMOI MEPIIEHIUKYIAPHON IIIIOCKOCTH butGmorexa LOK
p p PIICHIUKYIISP https://m.edsoo.ru/7d18834b

31 [eprienaAUKyYNISAp U HAKJIOHHBIC: PACCTOSHUE OT TOYKHU bubmuoreka [JOK
J10 IUNIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 TUIOCKOCTH https://m.eds00.ru/33c477d3

32 [eprieHAUKYIISAp U HAKJIOHHBIC: PACCTOSTHUE OT TOYKH bubmuorexa [JOK

A0 IIOCKOCTH, paCCTOAHUEC OT prIMOfI J0 IINIOCKOCTHU

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

HepHCH,Z[I/IK}’J'IHp M HAKJIOHHBIC: paCCTOSIHHUE OT TOYKH

bubmuoreka [JOK

33

JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 70 TNIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [leprieHauKYNISAp U HAKIOHHBIE: PACCTOSTHUE OT TOUKU bubmmorexa [IOK

JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIibl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM 1 bubnuoreka [JOK

IIJIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHbIN yroJi, TMHEHHBIN YroJl ABYTPaHHOTO bubnnoreka [JOK

yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yToJ, JUHEHHBIA YTOJ ABYTPAHHOTO bubnuotexa [JOK

yria https://m.edsoo.ru/c7c777ed
38 [leprieHAUKYASIPHOCTD INIOCKOCTEMN: TPU3HAK bu6nuorexa [IOK

MEPIECHINKYJSIPHOCTH ABYX IMIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [IeprieHAUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK bubnnoreka [JOK

MEPIECHINKYISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIuKyISIpHOCTD MIOCKOCTEHN: IPU3HAK bubnuorexa [IOK

NEPIEHIUKYISIPHOCTH ABYX IIOCKOCTEN

https://m.edsoo.ru/ba75dc57



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57

bu6mmoreka [JOK

41 T S
cOpeMa 0 Tpex HICPIICHIMKYILIpax https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NMEPHEHAUKYIIIPAX Eubmorexa ITOK
P PEX NEPHERAHKYIAP https://m.eds00.ru/52188a7d
43 Teopema 0 TpEX NMEPHEHAUKYIIIPAX Bubmaoreka LOK
p p PHCHAMKYIP https://m.edsoo.ru/9f246736
KontponbHas paboTa o TeMam
44 "TlepneHIUKYIAPHOCTD IIPAMBIX U IUTOCKOCTEH" U bubmaorexa IJOK
" PHEHIIYIAP P " https://m.edso0.ru/5b971ef3
VYTIbl MEKIY IPSIMBIMU U TNIOCKOCTSMU
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC JIEMEHTBI
45 MHOTOTPaHHUKA, BBIITYKJIbIE Y HEBBITYKJIILIE Bubmmotexa TOK
P > BRIV YK https://m.eds00.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA MHOTOTPaHHUKA
[Ipu3Mma: n-yrosnbHas Ipu3Ma; TpaHu ¥ OCHOBaHHS
bu6nmoreka [JOK
46 | TPU3MBL, IpsIMasi M HAaKJIOHHAS TIPU3MBL; OOKOBas U

IIOJIHASI IOBEPXHOCTh MPHU3MBI

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

[Tapannenenunen, NpssMOYrOJIbHBIN NAapaICICIUITIE]T

bu6mmoreka [JOK

47
U €0 CBOWCTBA https://m.edso0.ru/8a7be683
[Mupamuna: n-yronbHasi nupamMuaa, rpaHu v

48 OCHOBaHHWE MUPaMUIbI; OOKOBAS U TIOJTHAS bubnuoreka [JOK
IIOBEPXHOCTb NTUPAMU/IbL; IPABWIIBHAS U yCEUEHHAS https://m.edsoo.ru/fblcd0a5
nupaMua
[IpaBuibHBIE MHOTOIPaHHUKH: TIOHATHE

4g | TPABHIBHOTO MHOTOrPAHHHKA; IPABHIIbHAS [IPH3Ma bubnuorexa [JOK
[IpaBUJIbHAS IMPAMUA; TIPABUIIbHAS TPEYTOJIbHAs https://m.eds00.ru/074c8865
nupamua ¥ MpaBUIBHBIN TETpasap; KyO

50 [IpencraBnenue o NpaBUIbHBIX MHOIOTPAHHUKAX: bubmuorexa [IOK

OKTadIp, TOAEKadAP U UKOCAIIP.

https://m.edsoo.ru/a0fdd5bf



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf

CumMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MPSMOH, TNIOCKOCTH.

bu6mmoreka [JOK

51
DNEeMEHTHI CUMMETPUH B IMpaMuax, https://m.edsoo.ru/b9e777d9
napajuiejaenuneaax, NpaBuIbHbBIX MHOIOTpaHHUKAX
59 Brruncienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, bu6mmoreka [IOK
JMaroHalu, yriibl https://m.edsoo.ru/6cdbecef
[Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM
53 | MTOBEPXHOCTH MPSIMON MPU3MBI, IIOIIAAbL OCHOBAHUI bubmnorexa [IOK
P p . p ’ . ’ https://m.edso00.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBI
[Tmomank 60KOBOI MOBEPXHOCTH M IIOBEPXHOCTH
54 MIPaBIJILHON TTHPaMHUIEI, TEOpEMa O TUIOIA N bubmmorexa [JOK
PaBiLIb P > Teopena https://m.edso0.ru/5603e30b
OOKOBO MOBEPXHOCTH YCEUEHHOM MHUPAMMU/IBI
bubanoreka [IOK
55 | KonTtpomnpHas pabota mo teme "MHuororpaHHuku" 1

https://m.edsoo.ru/a95f5c04



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04

bu6mmoreka [JOK

56 | Ilomstue 06 06bEME https:/m.eds00.ru/7ad0020b
57 | OOBEM nupamubI ]:tl‘/clgsﬂlljr(r)lTeecII(si):)l r(agssmbs
98 | OO0bEM mupamu/Ibl Et?fsﬂlyllr?:ee:i(si)c])l 8/1:47dfefd
59 | OO0béM nrpamMuIbI ngs?;;?:;ig 8/59010312
60 | OOBEM mupamuibI ]k?;:fsj?;l;f(;(sa;)cl)_.[ r(jllgfaadCSf
61 | Owién mpusw simedioo.79853608
62 | OOBEM npu3MbI ]r?tlfr?s?/l;lr?eeéig r(allie053890
63 | OOBEM mpuU3MBI }r?tltdfsﬂf/lr?qféig rcj/lftszdsfsl
64 KonTposabHas pabora no teme "OO0bEMBI bubnuorexa [IOK

MHOTOTPaHHUKOB" https://m.eds00.ru/28a6573c
65 [ToBTOpenue, 0600IIEHNE cUCTEMAaTHU3ALUS 3HAHUH. bubmuorexa [IOK

[TocTpoeHne ceueHnnii B MHOTOTPaHHUKE

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



https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
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https://m.edsoo.ru/098bedad

[ToBTOpEeHUE, 0600IIEHNE CHCTeMAaTU3alNs 3HAHUH.

66 Bbluncnenye paccTOsSHUN: MKy IByMsI TOUKaMH, 1 bubmmoreka [JOK
OT TOYKH JI0 MPSIMOM, OT TOYKH J0 IUIOCKOCTH, MEKIY https://m.edsoo.ru/f7792ba9
CKPEIIMBAIOIIUMUCS TPSIMBIMU

bubmuoreka [JOK
67 | U 0 1
TOToBai ROHTpOILHAZ pabota https://m.edso0.ru/b9146bcO
[ToBTOpEeHue, 06001IeHNE CCTeMaTU3allls 3HAHUH.

68 Brrunciienue yrioB: MEXy CKPELIUBAOLIIUMHUCS 1 bubnuoteka [JOK
MPSAMBIMH, MEXKY IPSIMOU U IIJIOCKOCTBIO, https://m.eds00.ru/56765e8b
JIBYTPAaHHBIX YIJIOB, YTJIOB MEXAY MJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

11 KIIACC

No KosmyecTBo yacoB
Hara JIeKTPOHHBbIE U(PPOBHIE
n
/ Tema ypoka B Kontpoann | Ilpakruuec U3y4eH oOpa3oBaTe/IbHbIE
cero
I ble pa0doThl | KHe padoTpl | HA pecypchbl
1 Cdepa u map: ueHTp, paanyc, IuamMeTp; TIoaab 1 bubnunoreka HOK
MMOBEPXHOCTHU chepbl https://m.edso0.ru/0341bc2b
9 B3anMHoe pacnonoxxkenue cepsl U TIOCKOCTH; 1 bubnnoreka [JOK
KacaTeJbHasl IJIOCKOCTh K cdepe; miomanb chepsl https://m.edsoo.ru/bed12a43
3 N3o06paxenue chepsl, mapa Ha niaockoctu. CeueHus 1 bubnnorexka [JOK
mapa https://m.edsoo.ru/bc15f7f2
[{ummHapudeckas TOBEPXHOCTh, 00pa3yolue
. bubnmuotexa [JOK
4 HUAJIUHAPUYECKON TOBEPXHOCTH, OCh 1

HHHHH}IqueCKOﬁ IMOBEPXHOCTHU

https://m.edsoo.ru/6054b8cl



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1

HunuHap: ocHOBaHMS 1 OOKOBast IOBEPXHOCTb,
oOpa3syromas 1 OCh; IJI0MAIs OOKOBOM ¥ IMOJTHOM
MMOBEPXHOCTH

bu6mmoreka [IOK
https://m.edso00.ru/188f6216

N300pakeHne numHApa HA TUIOCKOCTH. Pa3BépTka
murHapa. CeueHus MMHIpa (TUIOCKOCTHIO,
napajuIeIbHON WU TIEPIICHAUKYIIPHON OCH
HUAJTUHIPA)

bubmuoreka [JOK
https://m.edsoo.ru/016e25eb

Konunyeckast moBepXHOCTh, 00pa3yroiue
KOHHMYECKOW MMOBEPXHOCTH, OCh M BEPIIMHA
KOHHMYECKOU MMOBEPXHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHUWe 1 BepmHa, 00pa3yromias U OCh;
TUTOIIAh OOKOBOM M TIOITHOM MTOBEPXHOCTH

bu6mmoreka [JOK
https://m.edso0.ru/897dd3b2



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2

Y ceuéHHBIN KOHYC: 00pa3yrolue 1 BHICOTA;

bubmuorexa [JOK

9
OCHOBaHHS U OOKOBasi IOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o006paxeHne koHyca Ha I0cKocTH. Pa3BépTka
10 KoHyca. CeueHMs KOHyca (IIIOCKOCTBIO, bubnnorexa [HJOK
NapajielbHON OCHOBAHMIO, U INIOCKOCTHIO, https://m.edsoo.ru/0Obdelbe8
MIPOXOIAIICH Yepe3 BEPIINHY)
11 KoMOuHamus Ten BpaieHus: © MHOTOTPaHHUKOB bubmmorexa [OK
. pat P https://m.edsoo.ru/3cef10e5
12 MHororpaHHuK, OMMCaHHBIN 0KOJI0 ceprl; chepa, bubnuoteka [JOK
BIIMCaHHAsl B MHOTOIPAHHMK WJIM B TEJIO BPAILCHUS https://m.eds00.ru/0b136158
13 [Tonsitue 06 06pEMe. OCHOBHBIE CBOWCTBA 00HEMOB bubnmnoreka [JOK
Teln https://m.edso0.ru/26a03fb7
, bubnnoreka [JOK
14 O0BEM UIMHIIpa, KOHYyCa nosmoreka L1

https://m.edso0.ru/5513d87b



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

bubmuoreka [JOK

15 O0Bé
bEM IIapa 1 IUI0aak Cheph! https://m.edsoo.ru/d189bde2
[TogoOuebIe Tena B nmpoctpancTBe. COOTHOIICHUS
16 MEXAY IUIOLIAAIMHU [MOBEPXHOCTENU, 00 BbEMaAMU bubmorexa LOK
Y tma P i https://m.edso0.ru/810cfleb
HOJTOOHBIX TEN
17 Kontponbnas padota no temam "Tena Bpamienus" u bubnnoreka [JOK
"O0beMbI TET" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha IIOCKOCTH U B IPOCTPAHCTBE bubmorexa HOK
p poctp https://m.edsoo.ru/5caefclb
19 CI1oKeHre U BEIUUTAHUE BEKTOPOB bubmorexa LOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHUE BEKTOPA HA YHUCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379eb
21 Pa3noxxeHue BekTopa 1o TpéM HEKOMILTaHAPHBIM bu6mmoreka [JOK
BekTopaM. [IpaBuiio nmapannenenunena https://m.edsoo.ru/a28fd74e
99 Pemenwe 3aa4, CBSI3aHHBIX C MPUMEHEHHEM MTPABIII bu6mmoreka [JOK

JNENUCTBUN C BEKTOPAMHU

https://m.edso0.ru/5a827900



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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

KoopanHaTHO-BEKTOPHBIM METOJ IIPU PELLIEHUN

bubmuoreka [JOK

23
F€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucteMa KOOpAUHAT B
24 | n pOCT Z.II:ICTBe Koopaunatst E]f)eII[(TO a. [Ipocreiimue bubmmorexa [JOK
pocIp ' P pa- 1P https://m.edso0.ru/48db7058
3aJla4¥ B KOOpJIMHATaX
o5 VYron mexay Bektopamu. CKaIsipHOE MPOU3BEICHHE bubnnoreka [JOK
BEKTOPOB https://m.edsoo.ru/725effc4
Brruucnenue yrioB Mex1y IpsIMbIMHA U bubnunorexa [JOK
26
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonrtponsHas padora no reme "Bekrops! u bubmuorexa [IOK

KOOPJIHMHATHI B ITPOCTPaHCTBE"

https://m.edsoo.ru/77c22fc5



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5

IToBTOpEHME, 0000IIEHNE U CUCTEMATU3AIIHS

bubmuoreka [JOK

28 | 3Hanmil. OCHOBHBIC GUTYPBI, GAKTHI, TEOPEMBI Kypca
Purypet, ¢ > TOOP P https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHU
[ToBTOpeHue, 0000IICHNE H CUCTEMATH3ALHSI
29 | 3Hanmil. OcHOBHBIC GUTYPHI, (PAKTHI, TEOPEMBI Kypca bubmmorexa LIOK
' YPEL > TEOP P https://m.edsoo.ru/078cd184
IUTAHUMETPUHU
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3ALIHS
30 3HAHWH. 3a1a4i INITAaHUMETPUU U METOJIBI UX bubnmorexa LOK
' p https://m.edsoo.ru/7491efeQ
pelIeHus
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
31 | 3HaHWil. 3a1a4M IIAHUMETPUU U METOBI UX bubmorexa HOK
' p https://m.edsoo.ru/4dffdad7
pelieHus
[ToBTOpeHme, 06001IeHNE U cUCTEMaTH3aIls
32 | 3Haumil. OcHOBHBIE GUTYpPHI, (GAKTHI, TEOPEMBI Kypca bubmmorexa LIOK
' YPEL > TEOP P https://m.edsoo.ru/74b2ad91
CTepEeOMETPUH
bubnnoreka [HOK
33 | HtoroBas KOHTpOJIbHAs paboTa nonorexa 1

https://m.edsoo.ru/ec24dfc2



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

34 | TloBropenue, 00OOIICHHE U CUCTEMATHU3AIHS 3HAHHA

bubmuorexa [JOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kox npoBepsiemoro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

pe3yJbTara 0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi

7 I'eomerpus

7.1 OnepupoBarh NOHATUAMU: TOYKA, NIPSAMAas, INIOCKOCTb

25 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBHS W3 HUX IPU PELICHUU
reOMEeTPUUYECKUX 3a7a4

23 OnepupoBarh NOHATUAMU: MAPAILIEIbHOCTh U NMEPIEHIUKYISIPHOCTD MPSAMBIX
U IUIOCKOCTEN

24 KnaccudunupoBarh B3aMMHOE pPACHOJIOKEHHE MPSIMbIX U IUIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBarh NOHIATUSIMU: ABYTPAHHBIN yroJl, paHy ABYIPaHHOIO yria, peopo

7.5 JBYTPAaHHOI'O YIJIa, JIAHEWHBIM YroJl JOBYTPaHHOIO yIVa, IpajycHas Mepa
JBYTPaHHOI'O yTjia

26 OnepupoBaTb TNOHATUSMHU: MHOTOTPAHHUK, BBIIYKJIBIM M HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPaBUIIbHBIA MHOTOTPAHHUK

2 PacriozHaBaTe OCHOBHBIE BHIbl MHOTIOI'DAaHHUKOB (IIMpaMHJa, IpHU3Ma,
MPSIMOYTOJIbHBIN Tapajuieenunen, Kyo)
KnaccudunupoBatb ~ MHOTOrpaHHMKH, BbIOMpast OCHOBaHus  JJA

7.8 KJacCu(pUKalUK (BBIIYKJIblE W HEBBIMYKJIbIE MHOTOIPDAaHHUKH, MPABUJIbHBIE
MHOTOTPaHHHUKH, IPSIMbIE U HAKJIIOHHbIE TPU3MBI, TapaJuIeIeUIe/Ibl)

7.9 OnepupoBarh MOHATUAMH: CEKYIIasl NIOCKOCTh, CEYEeHHE MHOTOTPAaHHUKOB

210 OOBACHATD NPUHIUIBI MOCTPOCHUS CEYEHHH MHOTOTPAaHHUKOB, HCIOJb3YS
METO/ CJIEJIOB
CTpouTth ceueHust MHOTOTPAaHHUKOB METO/IOM CJIEJIOB, BBIITOJHATH (BBIHOCHBIE)

7.11 IJIOCKHE YEePTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY,

cOOKY, CHU3Y




7.12

Pemrats 3a1a41 Ha HAXOXKACHUC I'COMCTPUUCCKUX BCIIMYUH IO o6pa3uaM niIn
alropuTMam, MIpPUMCHAA HU3BCCTHBIC AHAIMTHYCCKHUC MCTOABLI IMPU PCIICHHUU
CTAaHAAPTHBIX MATCMATHYCCKUX 3a4da4 Ha BbIYHUCICHUC paCCTOSIHI/Iﬁ MCKOAY
ABYMs TOYKaMH, OT TOYKHU 10 HpHMOﬁ, OT TOYKH OO0 IINIOCKOCTH, MCKAY

CKpCHIUBAOIHUMUCA ITPAMBIMU

7.13

Pemrate 3ala41 Ha HAXOKACHUC I'COMCTPUYCCKUX BCIIMYHUH I10 06pa3uaM U
aliropurMam, IMIpUMCEHSAA HN3BCCTHBIC aHAIMTHYCCKHUEC MCTOABI IIPU PEIICHHUU
CTAaHAAPTHBIX MATEMATUYCCKUX 3aJa4 Ha BbIYUCICHUC YIJIOB MCIKIY
CKpCHIMBAKOIIUMHUCA IMPAMBIMH, MCKIAY HpHMOfI U IINIOCKOCTBIO, MECXKAY

IIJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB

7.14

Boeruncnsate 00bEMBI M TUIOIIAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) ¢ MpUMEHEHHeM (OpMys, BBIYUCIATH COOTHOIICHUS MEXIY

TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX MHOTOTPAaHHUKOB

7.15

OHepI/IpOBaTB MNOHATUAMHA: CHUHMMCTPHUA B IIPOCTPAHCTBC, HLCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH UHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, IPEACTABICHHYIO Ha YepTexax

" pUCYHKaxX

7.17

HpI/IMeHHTB TCOMETPHUICCKUC (l)aKTBI AJIg PCIICHUA CTCPCOMECTPUICCKUX 3a/1aY,
npeanojararomux HECKOJBbKO IMaroB pCIICHHA, €CJIW YCIOBUSA NMPHUMCHCHUSA

3aJaHbl B IBHOH Qopme

7.18

[IpuMeHATH  mpocCTEMIIME NPOrpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a1a1

7.19

HpI/IBOI[I/ITL MMPpUMEPBLI MATEMATUYICCKUX 3aKOHOMepHOCTCﬁ B IPpUPOJAC U ’KU3HU,

PacCIio3HaBaThb MPOABJICHUEC 3aKOHOB r€COMCTPHUU B NCKYCCTBE

7.20

IIpuMeHATH MONY4YEHHBIE 3HAHMSA HA IPAKTUKE: aHAIU3UPOBATH DPEANIbHbIE
CUTyallUM ¥ IPUMEHATh W3y4YEHHBIE MOHATHS B IPOLIECCE MOUCKA PEIICHHS
MaTeMaTH4ecKu c(HOpMyTUpPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh peabHbIE
CUTyallUM Ha S3bIKE TE€OMETPUH, HCCIEAOBATH ITOCTPOEHHBIE MOJIEIHU C
WCIOJIb30BAHUEM T€OMETPUYECKUX MOHSTUH M TeopeM, almapara aireopsl,
peuaTth MpakTUYECKUE 3aa4yM, CBA3aHHBIE C HAXOXICHUEM I€OMETPUUYECKUX

BEJINYNH




11 KITACC

Kox npoBepsiemoro

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

pe3yJabTara 0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001mero 00pa3oBaHus
6 I'eomerpust
OmnepupoBaTh HOHATHAMU: IMIUHIpPUYECKas MOBEPXHOCTh, 0Opa3ymolye
6.1 LHWINHAPUYECKON TOBEPXHOCTH, IMJIMHAP, KOHUYECKas IIOBEPXHOCTh
3 5 b
o0pasyromye KOHMYeCKO! TOBEPXHOCTH, KOHYC, cheprueckasi IoBEpXHOCTb
6.2 Pacrio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALICHUS
6.4 KnaccuduimpoBaTs B3aMMHOE PacoiOKeHUE CPEphl U IIIOCKOCTH
OnepupoBaTh MOHATUSAMMU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CerMEHTa, IApOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJ101, IIIapOBOIl CEKTOp
65 Bbruucnare  00BEMBI M IUIOHMIANM  TOBEPXHOCTEH TeN  BpaIICHUS,
TeOMETPHUECKUX TeJI C MPUMEHEHHEM (HOopMyIT
OmnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BIMCAaHHBIH B chepy
6.7 ONMCaHHBIN OKOJIO cdepbl, chepa, BNMCaHHAS B MHOTOTPAaHHHUK WM TEJIO
BpallCHUS
68 BbIUUCIIATE COOTHOIIEHUST MEXY IJIOLIAJIIMU TIOBEPXHOCTEH U 00BEMaMu
MOAOOHBIX TEJ
69 N300pakaTh u3yyaemble (GUIypbl OT PYKH M C HPUMEHEHHEM MPOCTBIX
YepTEKHBIX HHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUryp: BUA CBEpXy, COOKY, CHM3Y; CTPOUTh CEUYEHHUS TeJ
BpaIlCHUS
W3BnekaTb, WHTEPHPETHPOBATH M MPeoOpa3oBbIBaTh HH(MOPMAIHMIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETpUYECKHX (Urypax, TMpeACTaBICHHYI0 Ha

yepTekax U pUcyHKax




6.12

[IpumensTh reomerpudeckue (aKThl Ui PELICHUS CTEPEOMETPUUYECKHX
3a1a4, MNPEAINONAralluX HECKOIbKO IIAaroB pEUICHUsA, €CIU YCIOBUSA

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHHUA BCKTOPOB H
YMHOXCHHA BCKTOpa Ha 4YHCIIO, 06’B${CH5[TB, KakMMH CBOHCTBAMH OHHU

00amaoT

6.15

HpI/IMeHSITB IMpaBHJIO IapaJlICICIIUIICaa Npru CJII0OKCHHUU BEKTOPOB

6.16

OnepupoBaTh NOHATUAMU: JEKAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJ1yJIb BEKTOpa, pAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YrOJI MEXAY
BEKTOpaMHM, CKaJSIPHOE IIPOU3BEACHHUE BEKTOPOB, KOJUIMHEApHbIE U

KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoautb cymmy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIPHOE MPOU3BEACHHE, PACKIAJbIBaTh BEKTOpP IO JABYM

HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTL IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemrats HpOCTefIHIHe reOMCTPHUYCCKUC 3aja4 Ha IMPUMCHCHHUEC BCKTOPHO-

KOOpAHMHATHOI'O METOAAa

6.20

Pemrate 3agadu Ha J0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIIEHUH H
HaXOXJCHUC TCOMECTPUUYCCKHUX BCIHWYUH II0 06pa3uaM W aJIrOpuTMam,
MPUMCEHAA U3BCCTHBIC METOIbI TP PCHICHUH CTAHAAPTHBIX MAaTCMAaTUYCCKUX

3aaa4

6.21

[IpuMeHATH mpoCTEHIIME NPOTPaMMHBIE CpPEICTBA U DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a4

6.22

[IpuBOaUTE NpHMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE H

JKHU3HH, paCIIO3HABATDH MMPOABJICHUC 3dKOHOB T'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATH MOJydyeHHbIE 3HAHUS Ha MPAKTUKE: aHAJTU3UPOBATh peajbHbIC
CUTYalluu M NMPUMEHITh U3yUCHHbIE TIOHATHS B MPOIECCE MOMCKA PELICHHS
MaTeMaTH4ecKu c(hOopMyTUPOBaHHON MpoOIeMbl, MOIEIUPOBATH peabHbIE
CUTYyallul Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh IMOCTPOCHHBIE MOJENIU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX TMOHATHH U TeopeM, ammapara anreOpsl,
pelaTh NpakTUYECKUE 33/1a4H, CBA3aHHbIE C HAX0XK/IEHUEM I€OMETPUUYECKUX

BCINYNH




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

I'eomerpus

7.1

OcHOBHBIE TIOHATUA cTepeomeTpun. Touka, mnpsiMasi, IJIOCKOCTb, MHPOCTPAHCTBO.
[TonsiTe 06 akCMOMaTHYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U

CIICACTBHUA U3 HUX

7.2

B3anMHOE pacrionokeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, TapAIICIIbHBIE U
cKkpeuuBaromuecs npsmeie. [lapamienbHOCTh NPSAMBIX U INIOCKOCTEH B NMPOCTPAHCTBE:
napajuleJibHble  MpsSMble B [POCTPAHCTBE, MAPALIEIBHOCTh TPEX  MPSMBIX,
[apaJUIEJIbHOCTD NPSAMOM M IUIOCKOCTH. YTJIBl C COHANPABICHHBIMU CTOPOHAMH, yroJl
MEXJ1y NpAMbIMU B mpocTpaHcTBe. IlapamienbHOCTh IIOCKOCTEW: mapaiesbHbIe
IJIOCKOCTH, CBOMCTBA MapajuielbHbIX MIOcKocTed. [Ipocrteiine mpocTpaHCTBEHHBIE

(buUrypsl Ha IJIOCKOCTHU: TETPAdIP, KyO, mapauiesenuie]], TOCTPOCHUE CEUCHUM

7.3

[lepnieHAUKYIAPHOCTh NPAMOM M IUIOCKOCTH: IEPHEHIUKYJSIPHbIE MpsiMble B
IPOCTPAHCTBE, MPAMbIE MapaiielbHble U MEPHEHAUKYISPHbIE K IUIOCKOCTH, MPHU3HAK
NEPIEHIUKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TEOPEMA O MPAMOM MEPHEHANKYIAPHON
IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKIY MPSAMOM M MIIOCKOCTHIO, IBYTPaHHBIN
yTOJI, IMHENHBIN YroJ ABYTPaHHOTO yria. lleprnenauKkyisp u HakJIOHHBIE: paCCTOSHUE OT
TOYKH /10 TUIOCKOCTH, PAacCTOSHHE OT HPSMOM J0 IJIOCKOCTH, IpoeKuus (purypel Ha
IUIOCKOCTh. lleprnenauKynsspHOCTh MIOCKOCTEN: MPU3HAK MEPHEHANKYISIPHOCTH IBYX

mockocTel. Teopema 0 TPEX MeprneHauKyIIpax




7.4

[TonsiTHE MHOTOrpaHHMKA, OCHOBHBIC OJJIEMEHTBl MHOTOIDAHHUKA, BBIIYKJIBIE U
HEBBINYKJIbIE MHOIOTPaHHHUKHM, pa3BEPTKa MHororpaHHuka. Ilpusma: nN-yrosbHas
IpU3Ma, TPaHU U OCHOBAHUS NPU3MBI, IIpsAMasi U HaKJIOHHAas! IPU3Mbl, O0OKOBas U MOJIHas
IIOBEPXHOCTh Mpu3Mbl. [lapamienenumnen, NIpsAMOYrOJIbHBIA IapajuIeNICUANIEl U €ro
cBoiicTBa. [lupamuza: N-yrospHas nupaMuia, rpaHd U OCHOBAaHME IMpaMUJIbl, OOKOBas
U TI0JIHAsl NIOBEPXHOCTh IUPAMHU[IBI, NIpaBWIIbHASA U yCEUEHHAs MUpaMuia. DJIEMEHTHI
opusMbl M nupamuzsl.  [IpaBWIIBHBIE MHOTOIPAHHMKM: IIOHATHE IPaBUJIBHOIO
MHOIOTpaHHMKa, NpaBWIbHAs IpU3Ma U [paBUWiIbHAas NUPAMHUIA, IPABUIbHAs
TpeyroJjibHasi MUpaMuia U MpaBWIbHBINA TeTpasap, KyO. IIpencraBienue o MpaBUIbHBIX

MHOTI'OIpaHHUKAX: OKTadAp, A0JACKA3Ap U UKOCA3APYIruc CeucHus IMPU3MBbI 1 TUPAMHUIbI

7.5

CuMMeTpHsl B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
OneMEeHTbl  CHMMETpUMM B NHMpaMuAax, NapauleJieNuIenax,  IpaBHIBHBIX

MHOI'OrpaHHHUKax

7.6

Brranciienue 31eMeHTOB MHOTOTPaHHHUKOB: pédpa, tnaroHainu, yrisl. [Inomans 60koBoii
IIOBEPXHOCTU U MOJHON IMOBEPXHOCTH NPSAMOM MPU3MBI, IUIOIIAAb OCHOBAHUMN, TEOpEMa
0 OOKOBOW TOBEPXHOCTH MpsMOM Tpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH U
IIOBEPXHOCTU IPAaBWJIBHOW NUpaMHIbI, TEOpPEMa O IUIOLAAN YCEUEHHOM NHUpPaMHUIBIL.

[TonsTue 06 00BEMe. OOBEM MUpaMuIbl, MPU3MBI

7.7

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOUIEHHSI MEXIY IJIOLIAAsIMH TOBEPXHOCTEH,

00BEMaMK HO)IO6HBIX TCII

11 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

I'eomerpus

6.1

I_[I/IJ'II/IH)IpI/I‘leCKaH INOBCPXHOCTD, 06pa3y101u1/Ie HHHHHﬂqueCKOﬁ MMOBEPXHOCTHU, OCh
IIPIJII/IHJIPI/I‘—I&CKOIZ ITOBEPXHOCTH. HI/IJ’II/IH)IPI OCHOBaHHS U OOKOBas IMOBEPXHOCTD,

o0pa3yromias U 0Ch, IIOIIaAb OOKOBON U MOJTHON TOBEPXHOCTH

6.2

Konudeckas moBepXHOCTh, 00pa3yrolie KOHUIECKOW MTOBEPXHOCTH, OCh M BEPIIMHA
KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHWME M BepIIMHA, oOpasyromias u OCh,

yI0ma s OOKOBOM M TOJHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: OOpa3yrolue u

BbBICOTA, OCHOBAHUSA U OoxoBas IMOBCPXHOCTH




6.3

Cdepa u map: ueHTp, paguyc, 1MaMerTp, IIOMaab MOBEPXHOCTH cepsl. BzanmHoe

PacCIoJIOKCHHNC C(bepbl H IIJIIOCKOCTHU, KacCaTClibHasA IIJIOCKOCTH K C(pepe, Ijomanab

chepnl

6.4

N3o00pakenue e BpalieHus Ha I1ockocTu. Pa3BépTka numuHapa u KoHyca

6.5

KomOuHauuu Ten BpalleHHs W MHOTOTPaHHMKOB. MHOrOrpaHHMK, ONMCAHHBIN

oko110 cepsl, cepa, BlircaHHAsS B MHOTOTPAHHUK, UJTU TEJIO0 BPAIICHUS

6.6

[Tonsitne 06 oO0bEMe. OCHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
IPSMOYTOJBHOTO MapajuIe/enuIe/ia U cieAcTBUs u3 He€. O0bEM IIHIHH/pPA, KOHYCA.

O0BEM 1rapa u miomaas chepsl

6.7

HOI[O6HBI€ TEJ1a B IIPOCTPAHCTBE. CooTHomIeHUS MCXKAY I1omaaiamMu HOBGpXHOCTCfI,

00BpEMaMU ITOTOOHBIX TEN

6.8

Ceuenus nuiMHIpa (MapajjieibHO W TMEPHEHIUKYISIPHO OCH), CEUYCHUS KOHYCa

(mapaenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa

6.9

BekTop Ha mockoct U B mpocTtpaHcTBe. ClOXKEHHE U BBIYMTAHHUE BEKTOPOB.
YMHOKE€HHE BEKTOpa Ha 4yucio. PasnokeHue BEKTOpa 1o TpéM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuiio napamienenunena. Pemenue 3a1ay, cBsI3aHHBIX ¢ IPUMEHEHUEM

MPaBUJI ACUCTBUIA C BEKTOpaMU

6.10

[IpsimoyronbHasi cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreiimue 3amauyu B KOOpAHMHATAX. YTON MeExAy Bekropamu. CkaiasipHOe
MPOU3BE/IEHNE BEKTOPOB. BBIUUCICHHE YTIIOB MEXAY MPSMBIMU U TIJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PEIICHUN F€OMETPUYECKHX 3a/1a4




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kox npoBepsiemoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
oOpa3oBaHus

Bnanenne Meronamu J10Ka3aTeNbCTB, aJIrOPUTMAMU DPELIEHHS 3alad;
yMmeHue (OpMyaHpOBaTb M OINEPUPOBATH MOHATUSMHU: OIpEAEIICHHUE,
aKcuoMa, Teopema, CIEJCTBHE, CBOWCTBO, IIPU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; MPUMEHATh MX; yMEHHUE (POpPMYyIUpOBATH
o0paTHOE M TPOTUBOIOJIOKHOE YTBEP)KIACHUE, NPUBOIUTH HMPHUMEPHI U
KOHTPIIPUMEPBI, HCIIOJNb30BaThb METOJ MAaTeMaTU4YEeCKOW HHIYKIIHH;
IIPOBOJIUTH JIOKA3aTeIbHbIE PACCYKACHUS MPHU PELICHUU 331a4, OLIEHUBATh
JOTMYECKYI0  IPAaBWJIBHOCTb  PacCyXJIEHUH; YMEHUE OIEepUpOBaTh
MOHATUSMHU: MHOKECTBO, IOJMHOXECTBO, ONEpalMy HaJl MHOXXECTBaMH;
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar Jiisi OlMCaHus
peabHBIX MPOLIECCOB U SBJICHUM U MPH PELICHUM 33734, B TOM YUCIIE U3
JIPYTUX Y4eOHBIX IMPEAMETOB; YMEHHE OIEpUPOBATH IMOHATUSAMHU: Trpad,
CBSI3HBIA rpad, nepeBo, LMKI, rpad Ha IUIOCKOCTH; YMEHHUE 337aBaTh U
ONMMCHIBaTh Tpadbl PazIUYHBIMU CHOCOOAaMHU; KCIOJIB30BaTh rpadsl mpu

peUICHUHN 3a1a1




YMeHue omnepupoBaTh MOHATUAMHU: HATypaJIbHOE YHCIO, LIEJI0€ YHUCIIO,
CTEIEHb C LIEJIBIM TOKa3aTeIeM, KOpEeHb HaTypaJbHOW CTENEHH, CTENEHb C
panMoHaTbHBIM OKA3aTelIeM, CTENEHb C JCHCTBUTEIBHBIM IOKa3aTeleM,
jgorapudM 4YMCIA, CUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJIBHOTO YHUCIA,
OCTaTOK MO MOJIYJIO, PalMOHAJIBHOE YHUCIIO, HUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HaTypaJIbHBIX, LIEJIbIX, PALIMOHATIBHBIX, IEHCTBUTEIILHBIX YHCET,;
YMEHHUE HCIIOJIb30BaTh TNPU3HAKUA JACTUMOCTH, HAUMEHbBIIMHA OOLIHiA
JIeTUTeNb 1 HAUMEHbl1Iee 0011ee KpaTHoe, anroput™ EBkina npu pemeHuu
3aJa4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMH CUHCIICHUS;
YMEHUE BBIIOJIHATh BHIYUCICHNE 3HAUEHUI U ITpeoOpa30BaHus BIPaKEHUI
CO CTENEeHsMH U JiorapupmMamu, MpeoOdpazoBaHus JpOoOHO-paMOHATBHBIX
BBIPQ)KEHUH; YMEHHE ONEepUpOBaTh IOHATUSAMHU: I0OCIEA0BATEIbHOCTD,
apupMeTHIeCcKasi MPOrPeccHsi, reOMETpUIecKas mporpeccus, 6eCKOHEYHO
yObIBafolasi ~ reoMeTpuyeckass  Nporpeccus;  yMeHHe  3aJaBaTb
MOCTIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBI0 PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUPOBaTh IMOHATUAMHU: KOMIUIEKCHOE YHCJIO, CONPSKEHHbIE
KOMIUIEKCHBIE YHCJIa, MOJYJIb U apryMEHT KOMIUIEKCHOIO 4ucia, gopma
3alUCH KOMILJIEKCHBIX 4YHCed (FeoMeTpudecKas, TPUTOHOMETpHUUECKas U
anredpandeckasi); yMeTh TMPOU3BOJIUTH apu(METHUUECKHe ACHCTBUSA C
KOMIUIEKCHBIMU ~ YMCJaM{;  [PUBOAMTH  HPUMEPHI  HCIIOJIb30BAHMS
KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh MOHATHAMH: Marpuua 2x2 u 3x3,

OIIPECACIINTECIIb MATPHUILIbI, FCOMeTpI/I‘leCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMmenue OINICpHUPOBATH IMOHATHAMU: PpPALUOHAIBHBIC, HPPAIHOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(l)MI/ILIGCKI/Ie, TPUTOHOMCTPHYCCKUC
YpaBHCHHA U HEPABCHCTBA, UX CUCTCMbI; YMCHUC OLICPUPOBATHL MMOHATHUAMU:
TOXKIACCTBO, TOXACCTBCHHOC HpCO6paBOBaHI/IC, YpaBHCHHUE, HCPABCHCTBO,
cucreMma ypaBHCHI/Iﬁ U HCPABCHCTB, PABHOCUJIIBHOCTbH ypaBHeHPIfI,
HCPaBCHCTB U CUCTEM; YMCHUC pCIIaTh YPAaBHCHUA, HCPABCHCTBA U CUCTEMBI
C TNIOMOIIBIKO PA3TTUYHBIX HpI/IéMOB; pelmiaTte yYpaBHCHUSA, HCPABCHCTBA H
CHUCTEMBI C MapaMETPOM; IPUMCHATh YPABHCHUSA, HCPABCHCTBA, UX CUCTEMBI
I pCHICHUA MATCMATHYCCKUX 3aJldad U 3aJlad W3 PAa3JIMYHBIX oOacreit

HayKH{ U peaIbHOW KU3HU




YMeHue omnepupoBaTh MOHATHAMM: (QYHKIUS, UYETHOCTH (YHKIHH,
NepUOANYHOCTh (PYHKINH, OTPAaHWYCHHOCTh (YHKIMH, MOHOTOHHOCTD
¢GbyHKIMU, SKCTpeMyM (YHKIHMH, HauOOJbIee W HAaWMEHbIIEE 3HAYCHUS
GYHKIIMM Ha TPOMEXKYTKe, HerpepbIiBHAs (YHKIHS, aCHMITOTHI rpaduka
(GyHKIMHU, TIepBas U BTOpasi MPOU3BOAHAS (PYHKIUH, TEOMETPUUYECKHHA H
¢u3MUeCKuii CMBICI  TPOW3BOJIHOM, TEPBOOOpa3Has, ONpEACIEHHBIHA
UHTETpaj; yMEHUE HAXOAUTh AaCHUMITOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIYHCIISATH TIPOU3BOIHBIC CYMMBI, IPOU3BEIACHUS, YACTHOTO U KOMITO3HIIUH
(GyHKIUH, HAXOUTH YPAaBHEHHUE KacaTEIbHON K TpaQuKy (QYHKIINH, YMCHHE
HAXOJHUTh MPOM3BOJHBIC IEMEHTAPHBIX (YHKIMIA; YMEHHE HCIIOIb30BaTh
MPOU3BOHYIO Ui HCCIeNOoBaHUA (YHKIMHA, HAXOJUTh HAWOONbIINE H
HaVMEHbBIINE 3HAUYCHHs (QYHKIHHA; CTPOUTHh TpadUKH MHOTOUWIEHOB C
WCIOJB30BAHMEM ammapaTa MaTeMaTHYeCKOTrO0 aHanM3a; NPUMEHSTH
MIPOM3BOAHYIO JUIS HAXOXKJICHUS HAMIYYIIErO PEIICHHs B MPHUKIAJHBIX, B
TOM YHCJI€ COIMATbHO-3KOHOMUYECKHX M (DU3MUYECKHX 337a4ax; HaXOIUTh
Iomaau U 00bEMBI (UTY C TOMOIIBI0 MHTETPasa; MPUBOIUTH MPHUMEPEI
MaTeMaTHYeCKOTO MOJICIMPOBAHUS C TIOMOIIBbIO U depeHIIHaTBHBIX

ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: Tpaduk GyHKIUHU, oOpaTHas (YHKIIMS,
KOMIO3uIusl (yHKUUH, JuHeHHas (QYHKIUSA, KBaJpaTU4Has QYHKIMS,
pauMoHanbHass (YHKIMA, CTeNeHHas (QYHKLUUSA, TPUTOHOMETPHUYECKHUE
¢GyHKIMM, oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMM, TOKa3aTellbHas U
norapupmuyueckas (QyHKIUM; YMEHHE CTPOUTh TIpadUKu H3YYEHHBIX
(yHKIUH, BBIIOJIHATH IPe00pa3oBaHus rpa@uKoB GYHKIHM, HCIIOJIB30BAThH
rpaduKu U1 U3y4eHHUs IPOLIECCOB U 3aBUCUMOCTEH, ITPH PEIISHUH 3a/1a4 U3
JIPYTUX y4eOHBIX IPEIMETOB W 3aJau W3 PEeaTbHOM >KU3HH; BbIpAaXaThb
(dbopMyIaMy 3aBUCUMOCTH MEXYy BEJIMYMHAMH; UCIIOJIB30BaTh CBOWCTBA U
rpaduku (QYHKIOUN A7 pellleHuss YpaBHEHMH, HEpPaBEHCTB M 3aJad C
napaMeTrpamu; u300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa

pCIJ_ICHI/Iﬁ ypaBHCHI/II\/'I, HEPAaBCHCTB U UX CUCTCM




YMeHue pemaTh TEKCTOBBIE 3a/auyd pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJU M 4YacTH, Ha JIBWXKEHHUE, pabdoTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJOTH, 3a/la4d W3 00JacTU YIpaBJIEHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M UX
CUCTEMBI 110 YCJIOBHUIO 3a/adM, MCCIEAO0BATh IOJIYYEHHOE pEIICHHUE HU
OLICHMBATh MPABIONOJOOHOCTh pE3Yy/lbTaTOB; YMEHHE MOJAEIUPOBATH
peaJIbHbIE CUTYyallUd Ha A3BIKE MAaTEMAaTHKH; COCTAaBIISITh BBIPAKEHUS,
ypaBHEHHS, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEI0BATD
MOCTPOEHHBIE ~ MOAETM C  HCHOJB30BAHMEM  ammapara  aureOpsl,

HMHTEPIPETUPOBATH MOTYUCHHBIN pe3yibTaT

YMeHue onepupoBaTh MOHITHIMH: CpelHee apupMETHUIeCKoe, MeIuaHa,
HauOoJblllee U HANMEHbIIeE 3HAUEHUS, pa3Max, IUCIEPCUs, CTaHIaApPTHOE
OTKJIOHCHHE YHCIIOBOTO Ha0opa; yMEHHE H3BJIEKaTh, MHTEPIPETHUPOBATH
nH(pOpMaLIKIO, TPEACTaBICHHYIO B TaOJNHIaX, HA AuUarpammax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA pEaJbHBIX MPOLIECCOB U SIBIICHUM; MPEIACTaBISATh
uHpOpMaLIMI0O C TOMOIIbIO TabMUI[ W  JaUarpaMM; HUCCIIEIOBaTh
CTATUCTUYECKHE JaHHBIE, B TOM YHUCJIE C NPUMEHEHUEM TIpaduuecKux
METOJIOB U DJIEKTPOHHBIX CPEJACTB; rpaMuecKu UCCIEeI0BAaTh COBMECTHBIE

HAOJIOACHNUS C TOMOIIBIO TMarpaMM pacCeUBaHUs M TMHEHHOW perpeccuu




YMeHue oneprupoBaTh MOHATUSMU: CITyYaiHbIH OIBIT U CITydaifHOe COOBITHE,
BEPOSATHOCTh CIy4alHOTO COOBITHSI; YMEHHME BBIUUCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM I'paUUECKUX METOJI0B; MPUMEHATH (DOPMYJIIBI CIIOKEHHS
U YMHOXXEHHUS BEPOSATHOCTEH, (hOpMyiy MOIHON BEpOSTHOCTH, (HOpMYITy
Bepuymnnu, komOuHaTopHbIE (aKThl U (HOPMYIIBI; OIICHUBATH BEPOSTHOCTH
peanbHbIX COOBITHM; yMEHHE OIEepUpPOBaTh MOHATUSAMH: CilydaiiHas
BEIMYMHA, PACIPEICIICHUE BEPOSTHOCTEH, MATEMAaTHYECKOEC OKHUIAHUE,
JMCIIEpCUs U CTaHJApPTHOE OTKJIOHEHUE CIy4alHOM BeIMUYUHBI, (YHKIUH
pacmpenelieHuss W IUIOTHOCTM  PAaBHOMEPHOIO, IIOKAa3aTEIbHOIO U
HOPMAaJIbHOTO PACIIPENEICHHH; YMEHHE UCIIOIb30BaTh CBOMCTBA H3YYCHHBIX
pacnpenesieHuil Uil pelleHus 3a]a4; 3HAKOMCTBO C HOHSTHUSIMM: 3aKOH
OO0JIBIINX YHCEN, METObl BEIOOPOUYHBIX MCCIIEJOBAHUMN; YMEHHE TPUBOJAUTD
IpUMEpPbl MPOSIBICHUS 3aKOHa OOJIBIIMX YHMCEI B NPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX; YMEHHE ONEPUPOBATH MOHATHSIMHU: COUYETaHHE,
[epECTaHOBKA, YHCIIO COYETAHHM, YUCIIO MEePecTaHOBOK; OuHOM HpioTOHA;
yYMEHHUE MPUMEHATh KOMOUHATOPHbIE (DaKThl U PACCYKJIEHHS JJIsl peIeHUs
3aa4; OICHMBATh BEPOSTHOCTH PEAJbHBIX COOBITHH; COCTaBIATH

BEPOATHOCTHYIO MOZICJIb U UHTCPIIPETUPOBATH HOJ'Iy‘IeHHHﬁ pe3yiabTar

YMeHue omnepupoBaTh MOHATHSAMH: TOYKA, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMHA yTJia, IJIOCKUNA yroJ, ABYTPaHHBII
yToJl, TPEXTPaHHBIN YToJl, CKPELIUBAIOLIUECS MpsIMbIE, apaJlIeIbHOCTh U
MEePIEHUKYISIPHOCTD MPSAMBIX U INIOCKOCTEN, YTOJI MEKY MPSIMBIMU, YTOJI
MEX1y NMPSMOM U MIIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKHM JIO0 IIJIOCKOCTH, PAaCCTOSIHUE MEXIY NPSAMBIMH, PACCTOSTHUE MEKIY
IUIOCKOCTSIMU; yYMEHHE HCIOJb30BaTh IpPU PELIEHUU 3a7ady H3YYEHHBIE
(hakThl U TeOpeMbl TUTAHUMETPHUH;, YMEHHE OIEHUBATh pa3Mepbl 0OBEKTOB
OKpPY)KAIOIIEr0 MHUPA; CTPOUTh MaT€MaTUYECKHE MOJEIU C IOMOIIBIO
F€OMETPUYECKUX TOHATUA M BEJIMYMH, peEHlaTh CBS3aHHBIE C HUMHU

IMPAKTUYCCKHUE 3a1a4n
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YMeHue onepupoBaTh MOHATHAMH: IUIOMAAb (QUTYphl, 00BEM (UTYPHI,
MHOTOTPAaHHHK, IPAaBWIBHBIH MHOTOTPAaHHUK, CEYEHHWE MHOTOTPaHHUKA,
KyO, Mapajienenure], npu3Ma, NHpaMuaa, Qurypa U TMOBEPXHOCTH
BpalleHus], IWIMHID, KOHYC, map, cdepa, miomans chepsl, MIOMaab
MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYyca, LWIMHApPA, O0BEM KyOa,
HPSMOYTOJBHOTO TapajUieNiennunesia, MHPaMUAbl, HPU3MBI, IHIHHJpPA,
KOHyca, mapa, pa3BéPTKa MOBEPXHOCTH, CEUCHHMS KOHyca W LWIMHAPA,
napajulellbHble OCH WM OCHOBAHWIO, CEYEHHE WIapa, IUIOCKOCTb,
Kacaromascs ceppl, IUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (UTYPHl M TOBEPXHOCTH
BPAIlICHHS, UX CEYCHUS, B TOM UYHUCIIC C TIOMOUIBIO JIEKTPOHHBIX CPEICTB;
YMEHHE TPHUMEHSTHh CBOMCTBA I€OMETPHYECKHX (DUTYp, CaMOCTOSITEIBHO
(hopMyIHpOBATH OIPEEICHUSI H3y9aeMbIX (HUTYp, BBIABHTATh THIIOTE3BI O
CBOMCTBaX M MPH3HAKAX TEOMETPHUYECKHX (HUryp, OOOCHOBBIBATH WM
OlpoBepraTb HX; YMEHHE NpPOBOIUTH Kiaccudukanuioo ¢uryp 1o
pa3NUYHBIM MpPU3HAKaM, BBINOJHATE HEOOXOIMMBIC JIOTIOJHHUTEILHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh  IMOHSATHSAMHU:  JBMXKEHME B  IPOCTPAHCTBE,
HapaﬂHeHBHLIﬁ MNEpEeHOC, CUMMETPUA Ha IIJIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue M0A00Us, TMOA0OHBIE (UIYpBl; yMEHHUE
pacrno3HaBaTh paBHblE U MOA0OHBIE (GUIYpHI, B TOM 4YHCIE B IPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BATH T€OMETPUUECKHE OTHOILEHUS MPH
pe€IcHUMU 3ajad4; HaxXOAWUTb TCOMCTPHUYCCKUC BCIIMYUHBI ()IJ'II/IHa, yroJa,
IUI0IIab, 00BEM) MPH PEeIICHUH 3aJ]a4 U3 IPYTUX y4EOHBIX MPEAMETOB U U3
peanLHoﬁ JKU3HH,; YMCHHUEC BBIYHUCIIATE TCOMCTPHICCKUC BCIIMYNHBI (I[J'II/IHa,
yroj, Iiomaab, 00bEM, MIOLa]b MOBEPXHOCTH), UCIOIB3Ysl H3yYCHHbIE
q)OpMYJ'II)I u MCTOAbI, B TOM YHUCIC. IJIOmAAb ITOBCPXHOCTU IMUPaAMH/IbI,
MIPU3MBI, KOHYCA, IIITUH]IPA, TUIOIa1b cepbl; 00BEM KyOa, MPSIMOYTOJIbHOTO
IapajuieienuIena, mupaMuasl, IpU3MbL, [IWIMHAPA, KOHYCa, 11apa; YMEHHUE

HaXOJUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMeHue onepupoBaTh MOHATHSAMU: MPSIMOYTOJIbHAsE CHCTeMa KOOpPIWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CymMMa BEKTOPOB,
MPOU3BEACHNE BEKTOpa Ha YHCIO, paslioKeHHWEe BeKkTopa 1o 0Oaswucy,
CKaJSIpHOE TPOM3BEJCHUE, BEKTOPHOE IIPOU3BENEHUE, YIOJd MEXKIY
BEKTOpPaMH; YMEHHE UCIIOJIb30BaTh BEKTOPHBII U KOOPAUHATHBIN METOT JIJIs

pelIeHusl TEOMETPUUYECKUX 3a/1ay U 3314 JIPYTUX Y4eOHBIX MIPEAMETOB

13

YMmenue BBIGI/IpaTL HOI[XOI[SII_LII/If/'I MCTO JIA pCIICHUA 3aJa4r; TIOHUMAHUC
3HAYUMOCTH MATEMaTUKW B HM3YYCHHH IIPUPOJHBIX H O6H.[€CTB€HHBIX
IponeccoB u HBHCHHﬁ; YMCHHUC PACIIO3HABATL IIPOSABJICHUC 3aKOHOB
MaTr€éMaTUuKN B UCKYCCTBE, YMCHHUC IIPUBOAUTH IIPHUMECPbI MAaTEMATUUCCKHUX

OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAyKH




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI' 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA

1 Hucna u BBIYUCICHUS

11 Hatypanbhblie u nesnsie yncina. [Ipu3Haku eTuMoCcTH LeNbIX Yuce

19 Parmonanbueie uncina. OOBIKHOBEHHBIC U IECATUYHBIE TPOOHU, IPOLIEHTHI, OECKOHEYHBIE
' nepuondeckue Apoou

r Apudmernueckuil KopeHb HaTypajdbHON creneHHu. [lelicTBus ¢ apupmeTndeckumu
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp c uenbiM nokaszateneM. CTeneHb ¢ pallMOHAIBHBIM IOKa3areneM. CBolicTBa
' CTENEeH!

15 Cunyc, KOCHHYC ¥ TAaHTE€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTeHC
' YHCIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTHIHbIE U HATYpaJIbHBIC JIOTapH(PMBI

JlelicTBUTENbHBIE YKcaa. ApupMeTHYECKHE ONEepaluu ¢ JeHCTBUTEIBHBIMU YUCIAMH.
1.7 [TpuOnm:xEHHBIE BBIUMCICHMS], TIPaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA pe3yibTara
BBIYMCIICHU I

1.8 IIpeoOpa3oBanue BoIpaKeHUH

1.9 KommnekcHeie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHblE U JOrapuPMHUUECKUE YPABHECHUS

2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPAaBEHCTBA

2.6 WppanmronanbHbie HEpaBEHCTBA

2.7 [TokazaTenbHBIC U JOTapu(MHUUECKIE HEPABCHCTBA




2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTpULIbI
3 OyHKIIMU U Tpaduku
31 OyHKIUA, cnocoObl 3amanus (yHkiuu. [paduk Qyaknuu. BzaumaO oOpaTHBIC
¢bynkuuu. YérHeie u HeuéTHBIe GyHKIMU. [leproanyeckue GyHKIMN
Ob6nacTh onpeeneHus: ¥ MHOXKeCTBO 3HaueHui ¢pyukuuu. Hymun dyukiuu. [pomexytku
3.2 3HAKONOCTOSHCTBA. [IpoMekyTk MOHOTOHHOCTH (pyHKIMH. MaKCHMyMBbl 1 MUHUMYMBI
¢ynkuuu. Hanbonpiiee n HanMeHbIIee 3HaueHue QYHKIMHA HA TIPOMEKYTKE
33 CrenenHasi GyHKIHS ¢ HATYPAIBHBIM U IENbIM Moka3aTteneM. EE€ cBoiicTBa u rpaduk.
CaoiicTBa 1 rpadK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKINH, UX CBOMCTBA U IrpaduKU
36 Touku paspbiBa. AcuMnToThl rpadukoB ¢pyHkuud. CBoiicTBa (QyHKIMIA, HETPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nmporpeccuu. @opmysia ClI0KHBIX MPOLIEHTOB
4 Havana marematnueckoro ananusa
4.1 [IpousBonnas ¢pynkiuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHMA
[IpumeHeHre TPOW3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. HaxosxjeHne HamOOoNbIIero M HAMMEHBIIEro 3HadyeHUs (YHKIHH Ha
OTpE3Ke
4.3 ITepBooGpasnas. Murterpain
5 MHoskecTBa U JIOTHKa
5.1 MHo3ecTBO, oniepaluy HaJl MHOKecTBaMu. J(narpammel Oitniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTE M cTaTHCTHKA




6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpallCHUS
7.5 Koopaunats! 1 BEKTOpBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Aranacsia JI.C., Byry3oB B. @., Kagomues C. b. u np. ['eomeTpus. Yuebnuk. 10-11
kiacc.«IIpocBemenue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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