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PaGouass mporpamma yueOHOro kypca «['eomerpusi» 06a30BOro ypoBHS st
oOyuaromuxcsa 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaibHOTO rOCyAapPCTBEHHOTO
00pa30BaTeIbHOrO CTAHJAAPTa CPEAHEro OO0IIero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUHN, MPENBABIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U TPaIULIUN
poccuiickoro obpazoBanus. Peanmsarus mporpaMMbl 00ecrieqnBaeT OBJIaICHNE KITFOUEBBIMU
KOMIETCHIIUSAMH, COCTaBJISIIOINIMMH OCHOBY JUIS CaMOPa3BUTHUSI M HEMPEPHIBHOTO
00pa30BaHUs, [EIOCTHOCTh OOMIEKYIbTYPHOTO, TMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydyeOHOro Kypca T€OMETpUM Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
o0ycJIOBJI€HA TPAKTUUECKON 3HAUYMMOCTHIO METAMPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB
oOy4yeHUss TeOMETpUU B  HANpaBICHUHM JIMYHOCTHOTO  Pa3BUTUA  OOydaroIIuXcs,
dbopmupoBanuss (GyHKIHMOHAIBHOM MaTeMaTHYeCKOW TIpaMOTHOCTH, W3YyUYCHHS JIPYTUX
y4eOHBIX TUCHUIUIHH. Pa3BuTHe y 00yJaromuxcs MpaBUWIbHBIX MPEICTABICHUN O CYITHOCTH
U TIPOUCXOXKIECHUHN TE€OMETPUUECKUX aOCTPaKIIMi, COOTHOIIIEHUN PEAIbHOTO M HJEaTbHOTO,
XapaKkTepe OTPaKEHUsS MAaTEeMAaTHYECKONW HAYKOW SIBIICHHMH W MPOIECCOB PEabHOTO MUpAa,
MECTe€ TeOMETPUU B CHUCTEME HAyK M POJM MaTeMAaTHYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHWM HM B TPAKTUKE CHOCOOCTBYEeT (POPMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS
yUYaluXcs, a TaKKe KadeCTB MBIIIJICHHS, HEOOXOIUMBIX JUISl aJalTalid B COBPEMEHHOM
0OI1IeCTBE.

['eomeTpust siBs€TCS OMHMM M3 0a30BBIX IMPEAMETOB Ha YPOBHE CPEIHETO OOIIero
o0pa3oBaHUs, TaK KaK 00ECIeYnBaeT BOSMOKHOCTh N3yUCHHS KaK JUCITUILINH €CTECTBEHHO-
HAay4YHOW HamnpaBJIICHHOCTH, TAK U TYMaAHUTAPHOM.

Jlornueckoe MbIUICHUE, (PopMHUpyeMOe MPH W3YYEHUH O0YYaIOIIMMUCS TMOHATUWHBIX
OCHOB TEOMETPHH W IOCTPOCHUHU IETIOYKH JIOTMYECKUX YTBEPKICHUM B XOJE PEIICHUS
rCOMETPUYECKUX 3aJlad, YMEHHE BBIJBUTAaTh M OINPOBEPraTh T'HUIOTE3bl HEIOCPEICTBEHHO
WCTOJIB3YIOTCSl TIPY PEIICHUM 3aJl1ad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTH M3 Kypca
bu3nKH.

YMeHne OpUEHTUPOBATHCS B IMPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO POJIb BO BCEX
00J1acTIX JeATeIbHOCTH 4YelioBeKa. OpHeHTalus YeIOBEKa BO BPEMEHH U MPOCTPAHCTBE —
HEO0OXOIUMOE YCIIOBHE €T0 COIMAIBHOTO OBITHS, (hOpMa OTpaKeHHsI OKPYKAIOIIETO MHpA,
YCJIOBHUE YCIICIIHOTO TO3HAHUS UM AaKTHUBHOIO TMpeoO0pa3oBaHUs JICHCTBUTEIBHOCTH.
OnepupoBaHHE TPOCTPAHCTBEHHBIMH OOpa3zaMu OOBECIMHSICT pa3HbIC BHJIBI YYCOHOW M
TPYAOBOH JI€ATEIBHOCTH, ABISETCSI OJHUM M3 MPOPECCHOHATBLHO BAXKHBIX KAY€CTB, IOITOMY
aKTyajgbHa 3a7a4a (OPMHUPOBAHHUS y OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIIICHHUS Kak
Pa3HOBUAHOCTH OOPa3HOr0 MBIIIJIEHUS — CYUIECTBEHHOTO KOMIIOHEHTa B IMOJTOTOBKE K
MPAKTUUYECKOMN AEATEIHHOCTH 110 MHOTHM HampaBICHUSIM.

Ilenr ocBoeHus mnporpamMMmbl ydeOHOTO Kypca «['eomerpusi» Ha 0a30BOM ypOBHE
o0yueHusi — o0meo0pa3oBaTeIbHOE M OOIICKYJIbTYPHOE Pa3BUTHE OOYydYAIOIMIMXCS 4Yepes



oOecrieueHUE  BO3MOXKHOCTH  TNPUOOPETEHUS W HCIONB30BAHUS  CHUCTEMATHUYECKHUX
TCOMETPUICCKUX 3HAHUKN U JEHCTBUMN, CTICTTU(PUIHBIX TEOMETPUHN, BO3MOKHOCTH YCIIEITHOTO
MPOJOJDKEHUST 00pa30BaHUS 10 CHEIUATBHOCTSAM, HE CBS3aHHBIM C MPUKIATHBIM
WCITOJIb30BAaHUEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE MpeAHA3HAUYCHA I O0y4aromIMXcs
CpEeIHEH IIKOJbI, HE MCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHCHUH HAa YpPOBHE OCHOBHOTO
oO1ero oOpazoBanusi. Takum oOpa3om, oOydaromyecs Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0Ie MaTeMaTHYECKHEe YMEHUS, CBSI3aHHBIC CO CICIM(PUKON TeOMETpUU M HEOOXOAMMbBIC
JUTSL J)KA3HU B COBPEMEHHOM oOmiecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTH H3YYHTh
reoMeTputo Oonee TIyOOKO, €ciM B JalbHEHIIEeM BO3HUKHET HEOOXOJUMOCTh B
TCOMETPUYCCKUX 3HAHUAX B TPO(DECCHOHATBLHOM eI TeITLHOCTH.

JlocTrkeHne 1AM OCBOEHUS  MPOTpaMMbl  OOECIIEYMBACTCS  PEIICHHEM
COOTBETCTBYIOIINX 3adad. [IprHOpuUTETHBIMHM 3ajadaMu OCBOCHHs Kypca «I['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sSBISIOTCS:

e (opmMupoBaHHE TPEACTABICHUS O TEOMETPHHM KaK YaCcTH MHPOBOH KYyJIBTYPHI H

OCO3HaHHE €€ B3aUMOCBSI3HU C OKPYKAIOIITUM MHUPOM;

e (opmMupoBaHHE TpPEICTABICHUS O MHOTOTPAaHHMKAX M TeJlaX BpaIIEHUS KaK O
BRXHEHIIMX MAaTeMAaTHYECKMX MOJCIAX, IO3BOJISIIONIMX OINMUCHIBATh W HU3y4aTh
pa3HbIC ABJICHUS OKPYXKAIOIIET0 MHUPA;

e (QopmMupoBaHHe YMEHHs PACIIO3HABATh HA YEPTEKaxX, MOJEISAX U B PEATbHOM MHPE
MHOTOTPAaHHUKH U TeJla BpallleHUS;

e OBJAJICHHE METOJaMHU pEIIeHUA 3aJad Ha TOCTPOCHHS Ha H300paKEHUIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHre yMEHHs ONEPUPOBATH OCHOBHBIMU MOHSITUSIMU O MHOTOTPAHHHUKAX U
TeJaxX BpaIIeHHs U MX OCHOBHBIMHU CBOWCTBAMU;

e OBJIQJICHHE AITOPUTMAMHU PEUICHUS OCHOBHBIX TUIIOB 3a/1a4y; (HOPMUPOBAHUE YMEHUS
NPOBOAUTH HECJIOXKHBIE JIOKAa3aTeIbHBIE PACCY)KIEHHUS B  XOJ€ PEIICHHUS
CTEPEOMETPUUECKUX 33124 U 3a/1a4 C IPAKTHUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEUIEKTYadbHbIX M TBOPYECKHUX CIOCOOHOCTEH OOyYarommxcs,
MO3HABATEILHON  AKTUBHOCTH, HCCJIENOBATEIBCKUX  YMEHUH, KPUTHYHOCTHU

MBIIUICHUS;
e (¢opmupoBaHue GYHKIIMOHATLHONW IPaMOTHOCTH, PEIICBAHTHONH T€OMETPUHU: YMCHHUE
pacno3HaBaTh  IPOSIBICHUS  T'€OMETPUYECKHMX  MOHATHH, 00BEKTOB 51

3aKOHOMEPHOCTEW B PEANbHBIX JKMU3HEHHBIX CUTYyalUHsIX W MNPU U3YUYECHUH APYTUX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3BIKE TEOMETPUU M CO37aBaTh T€OMETPUUYECKHE MOJIEIH,
MIPUMEHATh OCBOCHHBIM TE€OMETPUYECKUM amnmapar i pelIeHUus IPaAKTUKO-
OpPUEHTUPOBAHHBIX  3aJay, WHTEPIPETUPOBATH U  OLEHUBATh IOJYYCHHBIE
pe3yJIbTaTHI.
OTAn4uTeNbHOM  OCOOCHHOCTHIO IPOTpaMMbl  SIBIISIETCSI  BKJIIOYEHHE B KYypC
CTEpEOMETPUM B HAYaJ€ €ro M3y4eHHs 3a/]ad, PEIIAEMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHUSI, W ONpEeNeNEHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO



CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET
MPOTEKaHNE MHTYUTHUBHBIX MPOIIECCOB, MOTUBHUPYET K JATbHEUIIEMY N3YUYCHHUIO MPEAMETA.

[Ipennoutenne OTHAETCA HAMNIATHO-KOHCTPYKTHBHOMY METOAY OOYYEHHs, TO €CTb
TEOPETHUECKHE 3HAHUS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-TIPAKTUYECKON
AesTenbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUM Yy YdYalluxcsi B Kypce
CTEpEOMETPHH TPOBOAMUTCSA 3a CYET peHmIeHWs 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX
o0pa3oB M 3a7a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH OOpazamu. Co3naHue oOpasza
MPOBOJIUTCS C OMIOPOW HAa HATJISITHOCTH, @ ONIEPUPOBAHNE 00Pa30M — B YCIOBHUSAX OTBJICUYCHUS
OT HATJSAHOCTH, MBICTICHHOTO H3MEHEHHSI €T0 UCXOHOTO CONEPIKaHU.

OcHoBHBIE coaepxkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 Kknaccax:
«MuororpanHukn», «lIpsMble W TJIOCKOCTH B TpocTpaHCTBe», «Tema BparieHus»,
«BexkTopel W KOOpAMHATHEI B TPOCTPAHCTBE». {DOPMHUPOBAHUE JIOTUYECKUX YMEHUI
pacmpesiensieTcsi He TOJBKO 1O COJAEpKAaTeNbHBIM JIMHUSM, HO W MO TojaMm oOydeHus Ha
YPOBHE CpeHEro o0uiero 00pa3oBaHus.

Conepxanne o0Opa30BaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yJIbTaTaM OCBOCHWSI
pabodeill TporpamMMbl, pacrpeneiEHHBIM IO rojaM OOydYeHHSs, CTPYKTYpPUPOBAHO TaKHM
o0pa3oM, 4TOOBI OBIAJICHHE T€OMETPUYCCKUMH MOHATHSIMH W HaBBIKAMH OCYIIECTBIISIIOCH
TIOCJIEIOBATENIFHO M TIOCTYIMATEIbHO, C COOMIOACHUEM MPHUHIINIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHWs BKJIIOYAINCh B OONIyI0 CHCTEMY T€OMETPHUYECKUX IMPEACTABICHUIM
oOy4aromuxcs, pacimpss u yrayonsis e€, o0paszysi IpOYHbIe MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha m3yueHue reomeTpun oTBOIUTCS 2 yaca B Heaenro B 10 kiracce u 1 yac B HEIeIO B
11 kimacce, Bcero 3a aBa rojga ooydenus - 102 ydeOHBIX daca.
COJAEPXAHMUE YYEBHOI'O KYPCA

10 KITIACC

IIpsiMble U JIOCKOCTH B MPOCTPAHCTBE

OCHOBHbBIE TMOHATHS CTEpeOMETpUU. Touka, mpsmas, IUJIOCKOCTh, MPOCTPAHCTBO.
[lorsiTue 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHoOe pacnonoxeHne npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TAPAIIICIIbHBIC
U CKpemmBaromuecss mnpsmMble. [lapamienbHOCTs MPSAMBIX W IUIOCKOCTEW B MPOCTPAHCTBE:
MapajyIeJIbHbIEC MPSIMBIE B MPOCTPAHCTBE; NAPAUIENIBbHOCTh TPEX MPSAMBIX; NAPaUIEIbHOCTD
MPSAMOM M IUIOCKOCTH. YTJIBI C COHANPAaBJICHHBIMU CTOPOHAMU; YTOJ MEXKIY NPSIMBIMHU B
npocTpaHcTBe. llapammenbHOCTh  IUIOCKOCTEM: NapajuiesIbHbIE IUIOCKOCTH; CBOMCTBA
napajuieNbHbIX IuiockocTed. [IpocTeiime NpoCTpaHCTBEHHbIE (QUIYpPhl HA TJIOCKOCTH:
TeTpa’ap, KyO, napasuienenunes]; IOCTPOCHUE CEYEHUH.

[leprieHAUKYISIPHOCTh TPSAMOM M IUIOCKOCTH: TEPHEHIAUKYISIPHBIE TNPSMbBIE B
MPOCTPAHCTBE, MPSIMbIE NapajUIe]bHbIE M MEPHEHAUKYISIPHBIE K IUIOCKOCTH, MPU3HAK
MEPIEHANKYJIAPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O NPSIMOW NEPIECHAUKYJIAPHOU



IJIOCKOCTH. YTJIBI B TIPOCTPAHCTBE: YTOJI MEKIY MPSIMOM U TNIOCKOCTBIO; ABYTPAHHBIA yTOJI,
JUHEHHBIA yroyl AByrpaHHOro yria. [lepneHauKkynsip ¥ HAKIOHHBIC: PACCTOSHHE OT TOUYKH
710 TUTOCKOCTH, PAacCTOSHUE OT MPSIMOM IO TIOCKOCTH, MPOEKIUs (PUTryphl Ha TIIOCKOCTD.
[lepneHAUKYIAPHOCTh TUIOCKOCTEH: MpHU3HAK MEPHEHANKYIIPHOCTH JBYX IIIOCKOCTEH.
Teopema 0 TpEX NEPIICHAUKYIISIPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpAaHHWKA, OCHOBHBIC OJJIEMCHTHI MHOTOTPAaHHHKA, BBITYKIbIC U
HEBBINTYKJIbIC MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipu3ma: N-yronpHas Mpu3Ma;
TPaHM W OCHOBaHUS TMPU3MBI, MpsMas W HAKJIOHHAS TIPHU3MbI; OOKOBas W IIOJIHAS
MOBEPXHOCTh Tpu3MbL. [lapammenenunesn, NPSMOYTONABHBIA MapalieJICHUIe] €W  €ro
cBoiicTBa. Ilupamuma: N-yroipHas MUpaMuaa, TPAaHK U OCHOBAHHE MHPAMUIIbI; OOKOBAs |
TIOJTHASI TIOBEPXHOCTh MTUPAMUJIBI; MIPABUJIbHAS U YCCUEHHAS MUPaMUIA. DJIEMEHTBI TPU3MBI
U nupaMubl. [lpaBuibHBIE MHOTOTPAHHHMKH: TIOHATHE MPABUIBHOTO MHOTOTPaHHHUKA,
NpaBWIbHAS TpU3Ma W TPaBWIbHAS TUpaMHUAa; TpPaBWJIbHAS TPEYrojibHAas TUpaMuaa |
NPaBWIBHBIA TeTpadap; Kyo. [IpeacraBieHue O NMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nojieka’ip U ukocadap. CeueHust Ipu3Mbl ¥ ITAPAMHU/IBI.

CuMMeETpHUs B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSAMOM, MIOCKOCTH.
DJeMEeHThI CHMMETPUH B MMUPaAMUIaX, Mapajuiejenuneaax, MpaBuiIbHbIX MHOTOIpaHHUKAX.

BbryuciieHre 3J€MEHTOB MHOTOIPDAHHUKOB: pEOpa, auaroHanw, yribel. Iliomanb
OOKOBOM IMOBEPXHOCTH U TOJHOW MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOHMIAAb OCHOBAHMIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM Tpu3Mbl. [lomass OOKOBOW MOBEPXHOCTH H
MOBEPXHOCTH TPABWIBHOW MUpaMUIbL, TeOpeMa O IUIOMAAA YCEYEHHOW MUPAMUIBI.
[Tonsitue 06 06bEMe. OOBEM TUPAMUJIBI, TIPU3MBI.

[Tono6ubie Tena B mpoctpancTBe. COOTHOMICHUS MEXAY TUIOMIAASIMU TTOBEPXHOCTEH,
00BpéMaMU TTOJO0HBIX TEI.

11 KIJACC

TeJsia BpamueHus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3ylolue NUIUHAPUYECKONW MOBEPXHOCTH, OCh
MWIMHAPUYECKON moBepxHOCTU. [lwnmmanp: ocHoBaHus W OOKOBas TOBEPXHOCTb,
oOpasyrorias ¥ OCh; IJIONIa b OOKOBOM M IMOJIHOM IMTOBEPXHOCTH.

Konnyeckass moBepxHOCTh, 00pa3yroIne KOHMYECKOW MOBEPXHOCTU, OCh M BEPIIHMHA
KOHMUYECKO moBepxHocTH. KoHyc: OCHOBaHME M BeplIMHA, 00pa3yromas U OCh; IUIOIIA/Ib
OOKOBOM W TIOJIHOM TMMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoIKe U BHICOTA; OCHOBAHUS H
OOKOBasi TOBEPXHOCTb.

Cdepa u mrap: meHTp, paamyc, AUaMeTp; IUIONIAAh MOBEpXHOCTH cdephl. Bzanmuoe
pacnosiokeHre cepbl ¥ TNIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe; TUIoaab cQepsl.

N3o00paxeHue Ten BpallleHus Ha TI0CKOCTH. Pa3BEépTKa MIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHus U MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIA OKOJIO
ctepsl; chepa, BiricaHHAs B MHOTOIPAHHUK, WA TEJIO BpallleHUsI.



[lonsitue 00 oO0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tell. Teopema 00 00BEME
IPSIMOYTOJIBHOTO TMapajuieNienunena u cieacTsus u3 He€. O0bpéM mumuHapa, kKonyca. O0bpEM
mapa ¥ miomasab cepsl.

[lono6ubie Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAASIMHU MOBEPXHOCTEH,
00BbEMaMHU MOAOOHBIX TEJl.

Ceuennst nwiauHApa (MapauleTbHO W TEPIEHIUKYISIPHO OCH), CEUEHHUS KOHyca
(mapannenbHOe OCHOBAHHIO M MPOXO/IAIIEe Yepe3 BEPIUINHY), CEUSHHS Iapa.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd W B mpocTpaHcTBe. CIOXXKEHHE W BBIYMTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ncio. Pa3nokeHne BeKTopa mo TpéM HEKOMITJIAaHAPHBIM BEKTOpaM.
[TpaBuno napamnenenunena. Pemmenne 3aaad, CBA3aHHBIX C IPUMEHEHUEM TIPABHII JECHCTBHI
¢ BekTopamu. [IpsmMoyronpHas cuctemMa KOOpJuHAT B MpocTpaHCcTBe. KoopauHaTel BEKTOpA.
[IpocTeiimue 3amaun B KOOpAMHATAX. YTOJ MEXIy BekTopamu. CKalIpHOE MPOU3BECHUE
BEKTOPOB. BeIuncieHune yrioB Mexay IpSIMBIMU U TUIOCKOCTMU. KoopanHATHO-BEKTOPHBIN
METOJI TIPU PEUICHUH T€OMETPUUSCKUX 3a]a.

IJIAHUPYEMBIE PE3YJIbTATDI

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOrpamMMbl yueOHOro npeamera «MaTemaTukay
XapaKTEPU3YIOTCS:

I'paxknanckoe BocnmuTaHue:

c(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIIMM OOYYarOMIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 WJI€Ha POCCHMCKOTO OOIIEeCTBa, MPEACTABICHUEM O MAaTeMaTHYeCKUX
OCHOBaX (PYHKIIMOHUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SBICHHUH, MPOLENYyp TPakKIaHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHl U Tp.), YMEHHEM B3aMMOJIEUCTBOBATh C COIMATBHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIIUAMH U HA3HAYCHHUEM.

ITaTpuoTHyecKkoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCHMCKOW Tpa)XHaHCKOW HJICHTHYHOCTH, YBAXKCHHS K
MPOLUIOMY M HACTOAIIEMY POCCUHWCKOW MAaTEMAaTUKH, LEHHOCTHBIM OTHOIIEHHEM K
JNOCTVKEHUSIM POCCHMCKMX MaTEMAaTUKOB M POCCUMCKOM MAaTeMaTUYE€CKOW IIKOJIBI, K
MCIIOJIb30BAHUIO ATUX IOCTIHXKCHHUM B IPYTUX HayKaX, TEXHOJIOTUAX, Chepax SIKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; CHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAaHMS, OTUYECKOTO IIOBEACHHUS, CBA3aHHOTO C IPAKTUYECKUM
MIPUMEHEHHUEM JTOCTHKEHUN HAYKH U AEATEIBbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIA1A
B IIOCTPOEHUE YCTOMYUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM  OTHOIIEHWEM K MHUPY, BKIIOYasg OCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEUICHUN, PaACCYKIECHHH; BOCIPUUMYHBOCTHIO K
MAaTEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Du3nyecKoe BOCIMTAHME:



c(OpMUPOBAHHOCTHIO YMEHHUSI MPHUMEHATH MaTeMaTHUYECKHe 3HAHHWA B MHTEpecax
3I0pOBOT0 M 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/10POBBIO
(3mopoBoe mnHTaHHME, COATAHCUPOBAHHBIA PEKUM 3aHATUH U OTAbIXA, pEryJsipHas
(¢u3nueckass aKTUBHOCTH); (PU3UYECKOTO COBEPIIEHCTBOBAHMS, MPHU 3aHATUSAX CIOPTHBHO-
03710POBUTENBHON J€ATEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJIO0US; MHTEPECOM K Pa3IMYHbIM
chepaM npopecCHOHANIBHON  JEATEIbHOCTH, CBSA3aHHBIM C MaTeMaTHUKol U €€
MPWIOKEHUSIMU, YMEHHUEM COBEpIIAaTh OCO3HAHHBIA BbIOOp Oynymeidl mnpodeccuun wu
peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTEMaTUYEeCKOMY OO0Opa30BaHUIO U C€aMOOOpa30BaHUIO HA NPOTSKEHUU BCEH KU3HU;
TFOTOBHOCTBIO K AaKTMBHOMY Y4YacTHUIO B PEUIEHUM MNPAKTHUECKUX 3a/Jad MaTeMaTHYEeCKOM
HAIPaBJICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO SKOJOTUYECKON KYJIBTYpbI, TOHUMAHUEM BJIUSHUS COI[MATBHO-
HKOHOMHYECKHUX IMPOILIECCOB HA COCTOSHUE MPUPOAHOW M COLMAIBHOM Cpeibl, OCOZHAHHEM
rJI00AJIBHOTO  XapakTepa »JKOJIOTMYECKUX MpoOjieM; OpUeHTalued Ha NpUMEHEHHE
MaTEMaTUYECKUX 3HAHUWA [UJIs pelIeHHus 3a7ad B OO0JacTH OKpYXKaWoIIeH cpensbl,
IUTAHUPOBAHUS TOCTYIKOB M OIEHKH HMX BO3MOXHBIX TOCHEACTBUN ISl OKPYXKaromie
CpelBl.

IleHHOCTH HAYYHOr0 NO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HayKM W OOIIECTBEHHOH NPaKTUK{, NOHUMAaHUEM MAaTEMaTH4YEeCKOW HayKH Kak
cepbl YeTOBEUECKOM NEATENbHOCTH, JTanoB €€ pa3BUTUS M 3HAYUMOCTH ISl Pa3BUTHUS
[UBWIN3AlMK; OBJAJCHUEM S3BIKOM MaTE€MaTHUKd M MaTeMaTHYeCKON KyJIbTypoH Kak
CPEJCTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYLIECTBIISITh POEKTHYIO U UCCIIEI0BATENBCKYIO
JEsITeIbHOCTh MHAUBHUYAJIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE  pe3yJbTaThl  OCBOCHUSA  IPOTPaMMBbl  y4eOHOro  IpeaMeTa
«MaremMaTuka» XapaKTEpU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMEIbHBIMU
oelicmeusmy, YHUBEPCAbHbIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMU, VHUBEPCANbHLIMU
DpecyIAmuUSHbIMU OetlCMBUIMU.

1) Vuueepcanvruvlie nosznasamenvhnvle Oeticmeus, obecneuusaiom Gopmuposarnue
0A306bIX  KOCHUMUBHBIX NPOYeCccos oOyuaowuxcs (0ceoenue Memooo8 NO3HAHUS
OKpYJHCAOUe20 Mupa, NpUMeHeHue JN02UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull
pabomams ¢ unghopmayuet).

ba3oBble JJoruueckue AeicTBUS:

e BBUBIATH M  XapaKTepPHU30BaTh CYIIECTBEHHBbIE MPU3HAKA MaTEMaTHYECKUX

00BEKTOB, TTOHATHH, OTHOIICHUH MEXIY MOHITHAMH; (GOPMYJIUPOBATH OMPEACTCHUS



MOHATHI; yCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KiAacCU(DUKAMU, OCHOBAHUS IS
000011I€eHHs U CPAaBHEHHUS, KPUTEPUHU MPOBOJUMOr0 aHAIN3a;

e BOCIPUHUMATH, GOPMYIUPOBATH U MPEOOPAZOBBIBATH CYKIEHUS: YTBEPAUTEIbHbIE U
OTpULATEIbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE; YCIOBHBIE,

e BBUIBIIATH MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEYMS B
(akTax, NaHHBIX, HAONIOACHUSIX U YTBEPXKICHUSAX; Mpejaratb KPUTEPHH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

e JIeJaTh BBIBOJIBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIOYEHUH M0 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSITENBHO JIOKA3aTEJbCTBA MATEMAaTUYECKUX YTBEPKJIECHUU
(npsiMble U OT MPOTUBHOTO), BBICTPAUBATh apryMEHTAIINIO, IPUBOJAUTEH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIbI;

e BBIOMpATH CrOCOO penleHus y4eOHOHM 3ajaud (CpaBHUMBATH HECKOJIBKO BApUAHTOB
pelieHusi, BbIOMpaTh HaumboJee MOAXOMAIIUMH C YY4ETOM  CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKHe qeiicTBUS:

e HCIMOJNB30BaTh BOMPOCHI KAk MCCIENOBATEIbCKUA HWHCTPYMEHT TMO3HAHUS;
dopMynupoBaTh  BOMPOCHL,  (UKCUpPYIOIIME  MPOTUBOpEuUHe,  MpodiieMy,
yCTaHABIMBATh MCKOMOE W JaHHOE, (OpPMUPOBATh THUIOTE3Yy, aPryMEHTHPOBATh
CBOIO IIO3ULIMIO, MHEHUE;

e IIPOBOJUTH CAMOCTOSITEIBHO CIUIAHMPOBAHHBIA OJKCIEPUMEHT, HCCIIEOBAaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OO0beKTa, SBJIEHUs, Npoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MeXy 00bEKTaMH, SBJICHUSIMHU, IIPOLIECCAMU;

e CaMOCTOSITENILHO (OpMYyIUpPOBaTh OOOOLIEHUS U BBIBOABI IO pe3yJbTaTaM
OpOBEAEHHOTO  HAOJIOJEHUS,  HUCCIEJOBAHMSA,  OLEHUBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O0OOIIICHUI;

e IIPOTHO3MPOBATh BO3MOYKHOE pa3BUTUE IIpolecca, a TAaKXKE  BbIIBUIaTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

PabGora ¢ undgopmanmeii:

e BBIABIATH AeUUUTH UH(OPMALIUY, JAHHBIX, HEOOXOJUMBIX JJIi OTBETa Ha BOMPOC
U JUIA peulieHus 3aauy;

e BbIOMpaTh HMH(OPMALMIO M3 HUCTOYHHKOB PpA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHbIX BUIOB U (GOpM
IIPE/ICTaBIICHNUS;

e CTPYKTYypupOBaTh HH(OpPMALMIO, TPEACTaBIAT, €€ B pasiIuyHbIX (opMax,
WLTIOCTPUPOBATh TPaPUUECcKH;

e OLEHMBATh HAAEKHOCTh HMH(OpPMALMU IO CAMOCTOSTENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvnuvie KOMMYHUKAMUGHbIE oeticmeus, obecneuusaiom

cpopmMupo8anHoCcms CoOyUanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0wenue:



BOCHIPUHUMATh W (OPMYyJIUpPOBATh CYXKIEHHS B COOTBETCTBUU C YCJIOBHSMHU U
LEISIMU OOILEHHUSI; ICHO, TOUHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX
U TMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS IO XOJy pELICHUd 3aJayd,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XoA€ OOCYXIeHHUs 3aJaBaTb BONPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOiemMbl, pellaeMod 3ajJauyd, BbBICKAa3bIBaThb WJEW, HAICJICHHbIE Ha IOUCK
pELICHMs]; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMH JPYTrUX YYaCTHUKOB
auanora, oOHapy»KMBaTh pa3IMUME W CXOJICTBO MO3ULHUN; B KOPPEKTHOU (opme
(bopMyIHpOBaTH Pa3HOTIACHUs, CBOM BO3PAKEHUS;

OpPEJICTAaBIATh PE3yJIbTaThl pEUIEHUs 3aJauyd, OKCIEPUMEHTa, MCCIeIOBaHus,
NPOEKTa; CaMOCTOATENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3ajay
Npe3eHTAIM 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

NOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYATIbHON pabOThI
OpU peleHur Y4eOHBIX 3ajay; MPUHUMATh 1eJdb COBMECTHOM JEsTeNbHOCTH,
IUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, pacmpelnessiTh BHIBI padorT,
JIOTOBapHUBAThCS, OOCYXKJATh MPOLECC M pe3yibTaT padoThl; 0000IaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TPYNINoBbIX (opmax paldoThl (0OCYyX)AeHUs, OOMEH MHEHHIH,
«MO3TOBbIE IITYPMbI» U MHBIE); BBIIOJHATH CBOIO 4aCTh pabOThl U KOOPAUHUPOBATH
CBOM JICHCTBHA C APYTMMH WICHAMHM KOMAaHJbl; OLICHUBATh Ka4€CTBO CBOETO BKJIAJA
B OOmMI MNPOAYKT 1O KPUTEPHUsIM, CPOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMMOJICHCTBHSI.

3) Vuusepcanvnvie pecynsamuenvie Oevicmeus, obecneuusaiom Gopmuposanue
CMBICTIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBIIATH ILJIaH, AITOPUTM PEIICHUS 3a]]a4H, BHIOUPATH CIIOCO0 PEIICHHS C YUETOM
MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb:

BIAJICTh HABBIKAMU TII03HABATENIBHOUW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEHUCTBUN U MBICTUTENBHBIX MPOIIECCOB, WX pE3yIbTaTOB; BIAJETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLEcca U PEe3yJbTaTa PEUICHUs MATEMAaTHYECKOU
3a7a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MpPH PEIICHUH 3a]a4u,
BHOCUTHh KOPPEKTHUBBI B JAESTEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, AAHHBIX,
HalJICHHBIX OIIHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa ILEJIH U YCIOBUSIM, OOBACHATH MNPUYHHBI
JOCTHXKEHUSI WJIM HEJIOCTUKEHUSI PE3yJbTATOB AEATEIbHOCTH, HAXOJIUTh OIIHOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIMBITY.

HPEAMETHBIE PE3YJIBTATDBI



10 KVIACC

OmneprpoBaTh MOHATHAMH: TOUKA, IPSMas, IITOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HHUX TMPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHAMH: TapajuIeIbHOCTh W MEPHEHAUKYISIPHOCTH TMPSMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3aUMHOE PacToI0KEHUE MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHSATUSMHU: JBYTPaHHBIA YTOJd, TpaHH ABYIPAHHOTO yria, pedpo
JBYTPAaHHOTO YyTJIa; JMHEWHBIN YToJl IBYTPAHHOTO yIiia; TpaaycHas Mepa JBYTPaHHOTO YTIia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKJIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHHKA, MPABUIHHBIA MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BUII MHOTOTPAHHHUKOB (MMMPaMH/Ia; TPU3Ma, MPSIMOYTOIbHBIN
napasuiesienumne, Kyo).

KnaccudummpoBaTh MHOTOTpAaHHUKH, BBIOMpas OCHOBAaHUS IS KJIACCH(UKAIUU
(BBIMTYKJIBIC W HEBBINYKJIbIE MHOTOTPAHHUKH, TNPAaBWIbHBIC MHOTOTPAHHUKH, TPSIMBIC |
HAKJIOHHBIC TTPU3MBI, TApaAJIICIICITUTIC/IB).

OmneprpoBaTh MOHITHIMH: CEKYIIasl INIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUYSHHH, HCITOJIb3YsT METO/T CJICIOB.

CTpouTh ce4YeHHs] MHOTOTPAaHHHKOB METOJIOM CJIE/IOB, BBHITIOJHITH (BBIHOCHBIC)
TUTOCKHE YEePTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaXOXJIEHHE TEOMETPUYECKMX BEIMYMH TIO0 oOpasnam Win
QITOPUTMAaM, TIPUMEHSS M3BECTHBIC aHAJTUTHUECKUE METOMBI MPH PEHICHUH CTaHIapTHBIX
MaTeMaTUYCCKUX 3a/7ad Ha BBIYHMCICHUE PACCTOSHUA MEXIY NBYMS TOYKAMH, OT TOYKH IO
IPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MEXK]TY CKPEITHBAIOIIMMHICS ITPSMBIMH.

Pemate 3amaum Ha HaXOXKJIEHHE TEOMETPUYECKMX BEIMYMH TIO0 oOpasiam Win
QITOPUTMaM, TPUMEHSST M3BECTHBIC aHAJTUTHUECKHE METOMBI MPH PEHICHUH CTaHIapPTHBIX
MaTEeMAaTUYCCKUX 3aJad Ha BBIYHCICHHUE YIJIOB MEXIY CKPEIIUBAIONIUMUCS TPSIMBIMHU,
MEXy MPSAMOM U MIOCKOCTBIO, MEX]Ty IJIOCKOCTSIMH, ABYTPAHHBIX YIJIOB.

Boerancnsats 00EMBI U IITOMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUPaMH/Ia)
C MpUMEHEHHEM (QOpPMYJ; BBIUUCISATH COOTHOIIECHUS MEXAY IUIOIIAIIMU MOBEPXHOCTEH,
00BEMaMu MOAO0OHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MOHATUSMHU: CUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OChb U IUIOCKOCTb
CUMMETPHH; LIEHTP, OCh U MIIOCKOCTh CUMMETPUHN (QUTYPBHI.

N3Bnekats, npeo0pa3oBbIBAaTh W HMHTEPIPETUPOBATH  WHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (DUTYpax, MPEJCTABICHHYIO HA YePTEkKaX 1 PUCYHKAX.

[IpumenaTy reomeTpudeckue (axkTbl [ PpEHIeHHs CTePEeOMETPUYECKUX 3ajad,
MPEAMOIarafoIInX HECKOJIBKO MIaroB PElIeHuUs, €CIIA YCIOBHS MTPUMEHEHUS 3aJ]aHbl B SIBHOU
dbopme.

[TpumeHsATh IPOCTEHIITNE TPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHEIE
CUCTEMBI TPU PEUICHUH CTEPEOMETPUUYECKUX 3a/1a4.



IIpuBOoauTE mHpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPONE MU KU3HH,
pacIio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIW3UPOBATh PEANbHBIE CUTYalluu U
IIPUMEHSATh W3y4YCHHBIE TIOHATUSA B IMPOLECCE IIOWCKAa PEUIEHUsS MaTEeMAaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOJIEIUPOBATh peajbHbIE CUTYallUd HA SI3bIKE T'€OMETPHUH,
HCCIIEI0BATh MIOCTPOEHHBIE MOJENH C UCII0JIB30BAHUEM T€OMETPUUECKUX OHATUNA U TEOPEM,
annapara anreOppl; pemarb MNPAKTUYECKUE 3aJauyM, CBSA3aHHBIE C HAXO0XICHUEM
F€OMETPUYECKUX BEJINYMUH.

11 KJIACC

OnepupoBaTh  TOHATHSAMHU:  [NWIMHIPUYECKas  TOBEPXHOCTh,  OOpasyroiue
IMWIHHIPUICCKON TIOBEPXHOCTH; UWIUHIADP, KOHUYECKAas IOBEPXHOCTh, OOpa3yroIIre
KOHUYECKOI TTOBEPXHOCTH, KOHYC; c(hepruiecKas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHAP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYICHUS TEJT BPAIICHUS.

KnaccudunupoBaTs B3auMHOE pacIioioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIIAPOBOH CETMEHT, OCHOBAHKME CETMEHTA, BHICOTA CETMEHTA,;
I1apOBOM CJI0H, OCHOBaHUE IIAPOBOTO CJIOSI, BLICOTA IIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Boruncnars 00bEMBI U TUIOMIAAN TOBEPXHOCTEH TE BpaIleHHs, FEOMETPUUYECKUX TE C
npuMeHeHreM GopMyI.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHUK, BIUCAHHBIA B Cepy U OMHMCAHHBIA OKOJIO
cdepsl; cepa, BlIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIlCHHUS.

BbryucisaTh COOTHOLIEHUS MEXKIY IUIOMIAIIMH TMOBEPXHOCTEH U 00bEMaMH MOAOOHBIX
TEJL.

N306paxkaty m3ydaembie GUTYpPH OT PYKH U C MPUMEHEHUEM IMPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BoInoyiHATH (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJl BpaIlCHUS.

N3Bnekats, UHTEPIPETUPOBATH u npeoOpa3oBhIBAThH uHpOpMaITHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (DUTYpaX, MPEACTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbImoNHATE IEWCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHHUS
BEKTOpa Ha YKUCJIO, OOBACHATh, KAKHMH CBOMCTBAMHM OHHU 00J1aJaloT.

[TpumeHsATs TPaBUIIO TTApAIIEICTTUIIEA.

OnepupoBaTh MOHATUSAMH: JEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXKIY BEKTOPAMH, CKAIIPHOE
MPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOpPOB W TIPOM3BEIACHHE BEKTOpa HA YHCJIO, YTOJd MEXIY
BEKTOpaMH, CKAIAPHOE MPOU3BEICHUE, PACKIAABIBATH BEKTOP MO JBYM HEKOJUTHHEAPHBIM
BEKTOpaM.

3a/maBath MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.



[IpumensaTs TeoMeTpuueckue GakThl IS PEIICHHS CTePEOMETPUYCCKHUX —3ajad,
MIPEATOIATafoIINX HECKOJBKO IIaroB PeIIeHUs, €CIIA YCIOBHS MTPUMEHEHUS 3aJaHbl B IBHOU
dbopwme.

Pemate mpocTteiimue TeoMeTpHYECKHWE 3a7aud  Ha NPUMEHEHHWE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemate 3amaun Ha J0Ka3aTENbCTBO MAaTEMATHYECKUX OTHOIICHUH W HAXOXKICHUE
TCOMETPUYECCKUX BEJIMYMH 1O 00pas3laM WIH ajJTOpUTMaM, MPUMEHSS W3BECTHBIC METOIbI
MIPY PEIICHUY CTaHIAPTHBIX MAaTEMATUYECKHX 3a71a4.

[TpuMeHsATh IpOoCTEIINe MPOrPaMMHBIE CPEICTBA U AJICKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUN CTEPEOMETPUICCKUX 3a1ad.

[IpyBOMUTh TpPHUMEpPHl MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TIPUPOAC W KHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[TprMeHATH TIOYYCHHBIC 3HAHKS HA MPAKTHKE: aHAIM3UPOBATh PEabHBIC CUTYAIlUH H
NPUMCHATh W3YYCHHBIC TIOHATHS B TIPOIECCE TIOWCKAa PEIICHUS MaTeMaTHYCCKU
c(hOopMyITMPOBAHHOW MPOOJIEMBI, MOJICIUPOBATh peabHbIC CUTYAllUd HA S3BIKE TCOMETPHH,
UCCJICIOBATH MTOCTPOCHHBIC MOJICIH C MCIOJb30BAHHEM IT'e€OMETPHUYCCKUX TIOHITHH M TEOPEM,
anmapara anreOpel; pemarh MPAKTHYECKUE 3aJadyd, CBSI3aHHBIE C HAXOXXJICHHEM
TCOMETPUYCCKUX BEIIMUMH.



TEMATHUYECKOE IINIAHUPOBAHUE
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5 MHoOrorpaHHuKu 11 1 https://m.edsoo.ru/XPW9U5SFB2
6 OO6BEMBI MHOTOTPAHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: CEUCHMS, pACCTOSHUS U YTJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0
11 KUIIACC
KoauvecTBo yacos
HaumeHoBaHue pa3/iejioB U TeM JuaexkTpoHHble (HUdpoBbIE)
Ne i/mn Konrpoabusie | IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE pecypcChl
padoThI padoThI
Tena Bpamenus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMBI TEN 5 https://m.edsoo.ru/B9ORVIYC9
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 https://m.edsoo.ru/4ANCL4AGOMF
I1
4 OBTOpEHHCE, 0606H1€HI:IC, 7 1 https://m.edsoo.ru/DORV3P725
cUCTeMaTH3aIlus 3HAaHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

OCHOBHBIE TTOHATHUS CTCPCOMCTPHU: TOUKA,
npsiMasi, MI0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3006pakeHus: Ha pUCYHKaX:
n300pakeHus IIIOCKOCTEN, MapalleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://m.edsoo.ru/D3VCJ7UN4

IlonsaTus: MEpECCKaromurecs mI0CKOCTH,
nepeceKarommecs npsamas 1 Mmi0CKOCTb

https://m.edso0.ru/NR6VJYCGK

IlonsaThs: MEpECCKaromMreECs mMI0CKOCTH,
InepeCceKarommecs npsamMas u mi0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOTOTpaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKaX

https://m.edsoo.ru/KMUQPILLO

HauanpHbie cBefieHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2IJNHCZ

HauanpHbie cBeieHUS 0 KyOe U Tupamuse,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

ITouartue 06 akCHOMaTHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: AaKCUOMBI
CTCPCOMCETPHUH U CICACTBUA U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[TousiTHE 00 AKCHOMATHYCCKOM
MMOCTPOCHUHU CTCPCOMETPHUN: AaKCUOMBI
CTCPCOMCTPHUH U CICACTBUA U3 HUX

https://m.edsoo.ru/DUKAX7QE1



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1

ITonsaTHE 00 AaKCMOMATUYECKOM

9 IMOCTPOEHUH CTEPEOMETPUU: AKCUOMBI https://m.edsoo.ru/YPKS5MLJL
CTEPEOMETPUHU U CIEACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM
10 IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI https://m.edso0.ru/I3A98J6Z9
CTEPEOMETPUHU U CIECACTBUS U3 HUX
B3anMHoOe pacnosiokeHue npsiMbIX B
11 HPOCTPAHCTBE: TIEPECCRAIOMIHECH, https://m.edsoo.ru/ITUIW8KR5Q
napajulesibHbIe U CKpeIUBaroIuecs
MPSIMBIC
[TapannensHOCTh IPSMBIX U TIJIOCKOCTEH B
12 MIPOCTPAHCTBE: MapajiebHbIe npsﬂ\fme B httos://m.eds00.ru/CSOVL OLH6
MIPOCTPAHCTBE; MapaJIEIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEHN B
13 npocTpanctee: [lapannenbHOCTh MPAMON 1 https://m.edsoo.ru/PO5J6D23U
MJI0CKOCTH
14 VYTIIBl ¢ COHaNPAaBJICHHBIMUA CTOPOHAMH https://m.edsoo.ru/LLJIAVHVBW
15 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/KGJM80EUK
16 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/24LVWH9V8
17 Hapannenbocts nockocTet https://m.edsoo0.ru/BUSTQIHZT
napajuieNibHbIe IJI0CKOCTH
18 CBoiicTBa napajjieibHbIX IIOCKOCTEN https://m.edso00.ru/O0KQQK2ABA
[Ipocreiimre npocTpaHCTBEHHbBIE (PUTYPHI
19 Ha TUIOCKOCTH: TeTpadp, KyO, https://m.edsoo.ru/MRT13XP79
napajuieJenumne;y
20 ITocTtpoenue ceuenuit https://m.edsoo.ru/DISAX05J8
21 ITocTpoenue ceueHuii https://m.edsoo.ru/20GC3ZP9P
99 KonTponsHas pabora no teme "[Ipsimbie u httos://m.eds0o.ru/BI4O50JER

IIJIOCKOCTH B IMPOCTPAHCTBE.



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB

[TapannenbHOCTb NPAMBIX U IIOCKOCTER"

23

IlepnieH UK YIISIPHOCTD NPSAMOU U
IJIOCKOCTH: NIEPIEHAUKYIIPHBIE PSAMBIC B
IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBO8SR

24

[IpsiMble mapajuienbHbIe U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

https://m.edsoo.ru/32MXRZDDL

25

[IpsimMble nTapajuieabHbIE U
MEPIEHUKYIISIPHBIE K INIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IJI0CKOCTH

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak nepneHaANKyIIPHOCTH IPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o mpsIMOM NTEPIIEHUKYIIIPHON
IIJIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

TeopeMa o mpsAMOM NEPIEHANKYIISIPHOMN
MJI0CKOCTH

https://m.edsoo.ru/81R5KU5RJ

30

TeopeMa o mpsAMOM NEePIEHANKYIISIPHOMN
MJI0CKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnieHIUKyNIAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUe OT MPSMOU JI0 TIOCKOCTH

https://m.edso0.ru/638GKWY7V

32

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC:
PaCCTOAHUC OT TOYKHU O IMIIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINTIOCKOCTHU

https://m.edsoo.ru/AD6RCACRA

33

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC!
pacCTOAHUC OT TOUKHU 0 INIOCKOCTH,
PacCTOAHUC OT HpHMOI\/'I J0 IIIOCKOCTU

https://m.edsoo.ru/VLLIQ7HXC

34

HepHeHI[I/IKy.TIHp 1 HaKJIOHHBIC!
pacCTOAHUC OT TOUKHU 0 INIOCKOCTH,
PacCTOAHUC OT HpﬂMOﬁ J0 IIIOCKOCTHU

https://m.edsoo.ru/6P5BVV34R



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
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https://m.edsoo.ru/AD6RCACRA
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https://m.edsoo.ru/6P5BVV34R

35

VYTIIbl B IPOCTPAHCTBE: YIOI MEXKIY
IIPSIMOM U IIJIOCKOCTBIO

https://m.edsoo.ru/PSFIXUA1I

36

JIBYrpaHHBIN yroJl, TMHEHHBIN yroi
JBYTPAHHOI'O yria

https://m.edsoo.ru/6R4A0EOMD

37

JIBYrpaHHBIN yroJi, JUHEHHBIN YroJl
JBYTPAHHOI'O yrja

https://m.edsoo.ru/ML0ZZYZC7

38

[lepneHMKYIIPHOCTD INIOCKOCTEN:
MPU3HAK NEPUESHAUKYISIPHOCTHA ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRQDSM9NH

39

[lepneHMKYISIPHOCTD INIOCKOCTEN:
MPU3HAK NEPIEHAUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/DY2AF84T2

40

[lepneHMKYISIPHOCTD IJTIOCKOCTEN:
IPU3HAK NEePHEHIUKYIAPHOCTHA ABYX
IJIOCKOCTER

https://m.edso00.ru/TSSOAINH2

41

Teopema o Tpéx nmepneHAUKYIIpax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx nmepneHAUKYIIpax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx nmepneHAUKYIIpax

https://m.edsoo.ru/OWG81WDV3

44

KounTponsHas pabora no temam
"IlepnieHAMKYASAPHOCTD TPSAMBIX U
mrockocTel" u "YTiel Mex a1y NPSAMBIMU U
IJIOCKOCTAMU"

https://m.edsoo.ru/VOXABPOPB

45

ITonsarue MHOTI'OI'paHHHKa, OCHOBHBIC
QJICMCHTBI MHOI'OT'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHUKH, pasBépTKa
MHOT'OT'paHHHKa

https://m.edsoo.ru/L5FTEZ8QX

46

[Tpu3sma: n-yroypHas npu3Ma; rpaHu v
OCHOBAHHUS IPU3MBI; MTpsIMast U HaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAs IOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamtenenunen, IpsIMOYTOJIbHBII
napajuleJIenuIe]] 1 ero CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

IInpamua: N-yrojpHas NMpaMuIa, TPaHu
Y OCHOBaHUE IMUpPaMU/bl; OOKOBas U
IIOJIHAs IOBEPXHOCTh TUPAMUIBL;
IIPAaBUJIbHASL U YCEUEHHAs TUPAMUIA

https://m.edsoo0.ru/1TOFX00PA

49

[IpaBuiIbHBIE MHOTOI'PAHHUKU: ITOHATHE
MIPAaBUIJILHOTO MHOTOI'PAHHUKA;
MIpaBUJIbHAS NTPU3MA U NIPABUIIbHAS
MAPaMHUJIA; IPaBUIIbHAS TPEYrOJIbHAS
NMpaMuia u NpaBUIIbHBIA TETpasap; KyO

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBnenue o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadP, JOJIEKAdIP U
HUKOCAdIP.

https://m.edso00.ru/06SH02I1DD

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, MPSMOM, IIIOCKOCTH.
DneMeHTbl CAMMETPUH B TUPaMUIAX,
napajuiefienune1ax, NpaBuIbHbIX
MHOTOTPaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Brruncnenue 3€eMeHTOB MHOTOTPAaHHHUKOB!
pEOpa, TuaroHaiu, yribl

https://m.edsoo.ru/EUP4MN760

53

[Tnomanbe 60KOBOY MOBEPXHOCTH M TIOJHOM
MMOBEPXHOCTH MPSMOM TTPU3MBI, ILIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH MPSMOK TIPU3MBbI

https://m.edso00.ru/SQY9XSIL6

54

[Tnomans OOKOBOM MOBEPXHOCTU U
IIOBEPXHOCTH MIPABUIIBHON ITUPAMUBL,
Teopema o IJIOoIIa I OOKOBOM
IIOBEPXHOCTH YCEUEHHOU MMUPAMUIBI

https://m.edsoo.ru/R22FHBG60O

55

KonTtponpHas paboTa o Teme
"MHororpaHHuKu"

https://m.edsoo.ru/\VHYNJOMOQD



https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD

56 [Tonstue 06 06BEMeE 1 https://m.edso0.ru/GM1LC394G
o7 O0BEM TUpaMHUIBI 1 https://m.eds00.ru/B307P8WTC
58 OO0BEM TUpaMHuIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TTUpaMHuIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TTUpaMHuIBI 1 https://m.edsoo.ru/OHRFO2LCT
61 OOBEM TTPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 OOBEM TTPU3MBI 1 https://m.edsoo.ru/B4A6EMRRGE
63 O06BEM TPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 Kowrporbas pa6"0Ta 1o Teme "O0hEMb 1 1 https://m.eds00.ru/23S50180N
MHOTOTPaHHUKOB
[ToBTOpEeHME, 0000IIEHNE CCTEeMAaTH3aITUs
65 3HaHui. [locTtpoenue ceuennii B 1 https://m.eds00.ru/KXTOCIOJG
MHOTOTpaHHUKE
[ToBTOpEeHME, 0000IIEHNE CCTEeMaTH3aITUs
3HaHUM. Beryucienre paccTosiHUN: MEX LY
66 JIBYMSI TOYKAMH, OT TOYKH JI0 MPSMOH, OT 1 https://m.edsoo.ru/HKP613JUC
TOYKH JI0 TNIOCKOCTH, MEX]TY
CKPEILMBAIOIIUMHUCS TTPSIMBIMU
67 Hrorosas koHTpoabHas paboTa 1 1 https://m.edsoo.ru/KB3EKOAU
[ToBTOpEeHME, 0000IIEHNE CHCTEeMAaTH3aITUs
3HaHUM. Beraucienue yrios: Mexay
68 CKPEIIMBAIOIIUMHUCS TTPSIMBIMU, MEXKTY 1 https://m.edsoo.ru/X7CJU5L0O0
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIII0B MEXKIY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME
11 KJIACC
KosmyecTBo yacos Hara DJIeKTpOHHbIe LU poBbIE
Nenn/m | Tema ypoka
Bcero Kourposbubie | IlpakTuyeckue | H3y4eHHsi | 00pa3oBaTe/IbHbIC pecypchl
padoThI padoThI



https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

Cdepa u map: meHTp, paauyc, IHamerp;
IUTOIIA b TIOBEPXHOCTH CHEphI

https://m.edsoo.ru/TW8259CHJ

B3anmMHoe pacrosiosxenue cepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

https://m.edsoo.ru/YCMWC4M3lI

N3o6paxkenue cdepsl, mapa Ha
mockocTu. CedeHus mapa

https://m.edso0.ru/QDCFS8UGXE

]_II/IJ'II/IHZ[pI/I‘-IGCKaSI MMOBCPXHOCTb,
00pa3zyrolue MUJINHIPUIECKOM
IMOBEPXHOCTHU, OCb HI/IHI/IHlequCKOfI
IIOBEPXHOCTHU

https://m.edso00.ru/8516BBEO7

Hununanap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromas u OCh;
IUIoIIaas OOKOBOM M ITOJIHOM
MTOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N300pakenne nuaInHApa Ha MIOCKOCTH.
PazpépTka nmnmnnapa. Ceuenus

HUWINHPA (IUI0CKOCTHIO, MapaieIbHON
WM MEPIEHAUKYISIPHOI OCH IIMIMHAPA)

https://m.edsoo.ru/OYMSPW10Z

Konunyeckas noBepXxHOCTh, 00pa3yromiye
KOHUYECKOW MOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOU MOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHMe U BepIINHA,
o0pa3ymolas 1 0Cb; IIoaas OOKOBOM 1
TTOJTHOM MMOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

Yceu€HHbI KoHyc: 00pasyromue u
BBICOTA; OCHOBAHUs U OOKOBast
IIOBEPXHOCTH

https://m.edsoo.ru/80VNITU20

10

N300pakeHne KoHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

https://m.edsoo.ru/OPV9CKUYU



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU

(IJI0CKOCTHI0, MapalIeNIbHOM
OCHOBAHHIO, U IIOCKOCTBIO,
IIPOXOIALIEH Uepe3 BEPLINHY)

KomOunarus ten BpameHus u

11 https://m.edsoo.ru/4VHGTYX8F
MHOTOTPaHHUKOB
MHororpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsl; cdepa, BUcaHHAS B https://m.edsoo.ru/RMYY1STLP
MHOTOTPaHHUK WJIH B TEJIO BPAIICHUS

13 HOHf[THe 00 0.(.5 peMe. OCHOBHEIC https://m.eds00.ru/ACENHGLOZ
CBOMCTBa 0OBEMOB TeI

14 O06BEM HMIMHIpa, KOHyca https://m.edsoo.ru/W8TGN5Z99

15 O6bEM 1mapa u mIomaas chepsl https://m.edso00.ru/G7TAYCMITT
[TonoOHbIE TEMa B MPOCTPAHCTBE.

16 COOTHOLIEHHS MEXTY TUTOMAIIMHU https://m.edsoo.ru/4ANO4FYUUX
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

17 Kontponteras pabora o remamt "Tena https://m.edsoo.ru/KCIMHISWW
BpamieHus" u "O0bemsbl Ten"

18 BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE https://m.edsoo.ru/AQ405SB7C

19 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB https://m.edsoo.ru/PMNHTUK7G

20 YMHOXEHHEe BEKTOpa Ha YHCIIO https://m.edsoo.ru/4H7PLGBI1
Pa3noxxenue Bekropa 1o Tpém

21 HEKOMILUTIaHapHbIM BeKTOpaMm. [IpaBuiio https://m.edsoo.ru/NZSOLFWN1
napasuiefienuneaa
Pemenue 3aaay, CBsI3aHHBIX C

22 MIPUMEHECHHUEM IPABUJI JCHCTBUM C https://m.edsoo.ru/73F23EPUS
BEKTOpaMH

23 KoopHHATHO-BEKTOPHEL METOA 1pit https://m.edsoo.ru/BBI139Z7U
pEIIeHUH TEOMETPUUECKUX 3a/1a4

24 IlpsvoyrontbHast cHeTeMa KOOpUHAT B https://m.edso00.ru/X9TSDNSQ3

MPpOCTPaHCTBC. KOOpIII/IHaTBI BCKTOpaA.



https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3

IIpocrenmme 3aga4u B KOOpAMHATAX

25

VYron mexny Bekropamu. CKaJsipHOe
MIPOU3BEICHUE BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Beruncnenue yriioB Mexy NpssMbIMU U
IIJIOCKOCTSIMU

https://m.edsoo.ru/EGRV3NF84

27

KonTpoasHas padora o Teme "BekTopsl
1 KOOPJMHATHI B IPOCTpaHCTBE"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHbIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUH

https://m.edso0.ru/16ASE1TYU

29

[ToBTOpEeHuEe, 0600IIEHNE 1
cucreMarusanus 3HaHuiH. OCHOBHbIE
¢burypsl, GpakThl, TEOPEMBI Kypca
IUTAHUMETPUHI

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHuE, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
TJITAHUMETPUHU U METOJIBI MX PEIICHHS

https://m.edsoo.ru/UF02M943T

31

IToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. 3agadu
IJIAHUMETPUHU U METOJIbI MX PEIICHHS

https://m.edsoo.ru/FG4PJN2IF

32

IToBTOpEeHUE, 0600IICHNE 1
cucreMmartu3anus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TCOPEMBI Kypca
CTepEOMETPUU

https://m.edsoo.ru/ZY6BYLY7W

33

Hroropas KOHTPOJIbHasA pa60Ta

https://m.edsoo.ru/\VP8CXOC4C

34

[ToBTOpEHue, 06001IEeHNE U
crcTeMaTH3allHs 3HAHUI

https://m.edso0.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34



https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHON MTPOT'PAMMBI

10 KJIACC
Kon . .
IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/ibHOI
HIpOBEPHEMOTo NPorpamMmbl cpeaHero o0uero oopa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTh
25 [IpuMeHSATh aKCHOMBI CTEPEOMETPHHM M CIEACTBUS W3 HUX TPH PEHICHUH
' TreOMETPUIECKUX 3a1a4
23 OmnepupoBaTh TOHSATHAMH: TAPAIUICTBHOCTh W TEPICHIUKYISIPHOCTD TIPSAMBIX H
' IIJIOCKOCTEMN
24 KnaccupummpoBaTh B3aMMHOE  pACIOJIOKEHHE TPSAMBIX W TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATUSAMH: [BYIPAaHHBIA yroJj, I'pPaHU JBYIPaHHOIO yIya, pedpo
7.5 IBYIPAaHHOIO yIJla, JIMHEHHBIA Yroa [BYIFPaHHOIO yrja, TpagycHas Mepa
JBYIPaHHOTO yria
-6 OnepupoBaTb  MOHATUAMHU:  MHOTOIPDAaHHMK,  BBINYKIBIH M HEBBITYKJIBIH
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOT'PaHHUKA, IPaBUJIbHBI MHOTOI'paHHUK
27 Pacnio3HaBaTe  OCHOBHBIE  BUABI ~ MHOTOIPDaHHHMKOB  (IMpamuaa,  IpU3Ma,
' MPSIMOYTOJIBHBIN MapajuiesienuIie1, Kyo)
KnaccugpunupoBaTb MHOTOIpaHHHMKH, BbIOMpass OCHOBaHMS JJIs KiacCU(UKALUH
7.8 (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOI'PAHHUKH, IPABUJIbHbIE MHOTOI'PAaHHUKH, IIPSMBbIE
Y HaKJIOHHbIE MTPU3MBI, TapaJuIeIeuIe/Ibl)
7.9 OmnepupoBaTh NOHATUAMU: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB
210 OOBACHATH NPUHLUIBI MOCTPOEHHUS] CEUEHUH MHOTOIPDaHHHUKOB, HUCIHOJb3Ysd METON
' ClIeZIOB
CTpouTh CE€ueHUs] MHOTOTPAHHHUKOB METOJOM CJIE/IOB, BBIMOJHATH (BBIHOCHBIC)
7.11 IUIOCKUE YEepPTEeKU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (GUIyp: BHI CBEpXY, COOKY,
CHM3Y
Pemate 3a7aun Ha HaxXOXJAEHHE T'€OMETPHUYECKMX BEJIMYMH IO oOpa3laM WM
7.12 QITOpUTMaM, MPHUMEHSS W3BECTHbIE AaHAIUTUYECKUE METOJbl TpPU  PpEIIeHUH

CTAHAAPTHBIX MATCMATUYCCKUX 3alla4 Ha BBIYHCIICHUC paCCTOHHI/Iﬁ MCKAY IABYMHA




TOYKaMH, OT TOYKH 0O HpSIMOfI, OT TOYKH OO0 IIJIOCKOCTHU, MCIKAY CKPCUIMBAOIMIUMHUCA

IIpsAMBIMHA

7.13

Pemrate 3aa4i Ha HaxXO0XJICHUC TI'COMCTPUUYCCKUX BCJIWYHH 110 06pa3uaM %0051
AIropurMaM, MNpUMCHAA HMU3BCCTHBIC AHAJIMTHYCCKHUEC MCTOAbI IIpU PCIICHUU
CTaHAapTHBIX MaTEMATHUYCCKUX 3aaa4 Ha BBIYHCIICHUC YIJjoB MCKIAY
CKpCIIMBAOIIMMHUCA MpsAMBIMH, MCXKAY HpﬂMOﬁ u IIJIOCKOCTBIO, MCXKIY

IIJIOCKOCTSIMH, JBYTPaHHBIX yIJIOB

7.14

Bbraucnare 00bEMBI M IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamuia) ¢ NpuMeHeHneM (opMyJl, BBIUYUCISTh COOTHOLIEHUSI MEXAY IJIOMIAIsIMU

MMOBEPXHOCTEH, 00bEMAMU MOJOOHBIX MHOTOTPAHHUKOB

7.15

OHepI/IpOBaTB MOHATHUAMU: CUMMCTPUA B MNPOCTPAHCTBE, LHCHTP, OChb M IINIOCKOCTH

CUMMCTPUHU, HCHTP, OCb U IMMJIIOCKOCTh CUMMCTPHUU (1)I/Il"ypI)I

7.16

W3Bnekarb,  mnpeoOpa3oBbIBaTH W HHTEPIPETUPOBATH  MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypaX, MPeICTaBICHHYI0 Ha yepTexax U

pUCYHKax

7.17

[IpumensTs reomerpuyeckue ¢axThl JUIsl pEIICHUsS CTEPEOMETPUYECKUX 3ajad,
MPEANOJIArarolnX HECKOIBKO Iar0B PEeICHUs, €CIIM YCIOBUS IPUMEHEHMS 3aJaHbl B

SBHOU (hopme

7.18

[IpumeHsTH npocTeifiue MIPOrpaMMHBIE CpeacTBa u AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUU CTCPEOMETPHUICCKUX 3a0a4

7.19

[IpuBoUTE HpUMEpHl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MHpUpOJie U KHU3HHU,

pacimo3HaBaTh HIPOABJICHUEC 3aKOHOB I'COMETPHU B UCKYCCTBE

7.20

[IpuMeHsTH MoJyueHHBbIE 3HAHMS HA MPAKTHUKE: aHAIU3UPOBATh peajbHble CUTYalluH
U TPUMEHSATh U3YUYCHHBIC MOHSATHS B IpOIlecCEe MOMCKA PEUICHUS MaTeMaTHYeCKU
chopMynupOBaHHON MPOOJIEMBI, MOJEIUPOBATH peajbHbIe CHUTYyallMHM Ha fA3bIKE
TeOMETPHH, UCCIIEI0BATh IOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM T€OMETPHUUECKHUX
MOHATHI U TeopeM, arrapara aireOpsl, peuiaTh MPaKTUUECKUE 3aa4H, CBSI3aHHBIC C

HaXO0XKJACHHUEM I'COMCTPUICCKUX BCIINYUH

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01mero 06pa3oBaHus

6

I'eomerpus

6.1

OHepI/IpOBaTL IIOHATHUAMUN HNUINHAPpHUYCCKAaA IMOBCPXHOCTD, o6pa3y10ume

LIHJ'IHH,Z[pH‘ICCKOfI MOBEPXHOCTHU, NUIMHIAP, KOHUYCCKAasA IMOBECPXHOCTD, 06pa3y101uHe




KOHUYECKOW MOBEPXHOCTH, KOHYC, chepruieckasi TOBEPXHOCTh

6.2 Pacnio3naBats Tena BpaiieHus (MIIMHAP, KOHYC, chepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHHUS TNl BPALLICHHS
6.4 KnaccugunupoBaTs B3aMMHOE PacIioyoxeHHE CPEphl U MIIOCKOCTH
OnepupoBaTh MOHATHAMHU: LIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTa, BBICOTA
6.5 CerMEHTa, IapoOBOH CJIOH, OCHOBAaHHE MIAPOBOTO CIIOS, BHICOTA MIAPOBOTO CIIOS,
LIaPOBOU CEKTOP
6.6 Boraucnars 00bEMBI 1 TUIOIIAM TOBEPXHOCTEH TeJ BPAIICHHUs, TEOMETPUIECKUX TEI
' C IpUMEHEHHEM popMyIT
6.7 OnepupoBaTh TOHSATHSMH: MHOTOTPAaHHUK, BIMCAHHBIH B cepy W ONMUCAHHBIN
' okoJio cepsl, cepa, BIMCaHHAS] B MHOTOTPAHHUK WJIA TEJIO BpAIEHUS
68 BbUMCIATE  COOTHOIICHHST MEXKIy IUIOMIAAIMH TOBEPXHOCTEH © 0oO0bEMamu
' MOJ00HBIX TEJ
6.9 N300pakats m3ydaeMbie (PUTYpHI OT PYKH B C IPUMEHEHHEM POCTHIX YePTEKHBIX
' WHCTPYMEHTOB
6.10 BEIMONHATE (BBIHOCHBIE) IJIOCKAE YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEYEHHUS TEJ BpaIlCHUS
W3Bnekarb,  uHTEpHIpeTHpoBaTh W mpeoOpa3oBbIBaTh  HMHGOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TC€OMETPUYCCKUX (PUTypax, MPEJACTABICHHYIO Ha YepTeXax H
pUCYHKaX
[IpumensaTs reoMerpuueckue (GakThl I pPEUICHHs CTEPEOMETPUUYECKUX 3ajad,
6.12 MIPEIOIaralouMX HECKOJIBKO [IaroB peuieHus], eClId YCIOBUSl IPUMEHEHUS 3aaHbl
B sIBHOU (hopMme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BoinonHATe A€WCTBUS CIOXKEHUS BEKTOPOB, BBHIUMTAHUS BEKTOPOB M YMHO>KEHUS
' BEKTOpa Ha YHUCII0, 00BACHATH, KAKUMU CBOMICTBAMH OHU 00JIaat0T
6.15 [IpumeHsaTh MpaBUiIO NapajuieNenuneia Ipy CI0KEHHH BEKTOPOB
OnepupoBaTh MOHATHSAMH: JEKApTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
6.16 MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpA, Yroll MEXKIY
- BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBbIE U KOMIUIAHAPHBIE
BEKTOPBI
HaxomuTh cymMMy BEKTOPOB U IPOU3BEICHHE BEKTOpa Ha YHUCIO, Yrod MEXIy
6.17 BEKTOpPaMH, CKaJlsipHOE MPOMU3BEAECHUE, PpACKIaJbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3anaBaTh IUIOCKOCTh YpaBHEHHEM B JIEKapTOBOM CHCTEME KOOPAMHAT
6.19 Pemate mpocreiiline TeoMeTpUYECKHE 3aJaud  Ha TPUMEHEHHE BEKTOPHO-

KOOPAWHATHOT'O MCTO A




Pemate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMATHUYCCKHX OTHOIIICHUM H HaxXO0XIACHUC

6.20 TreOMETPUYECKUX BEIMYMH 1O 00paslaM WM aaropuTMam, NMPHUMEHSsS H3BECTHBIC

MCTOJbI IPpXU PCIICHHUU CTAHAAPTHBIX MATCMATUYCCKHUX 3a1aY

[IpumeHnATH IIpOCTEUIINE [IpOrpaMMHBIC cpeacTaa U 3JIEKTPOHHO-

621 KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCIICHHUU CTCPCOMETPHUICCKUX 3ada4
6.22 [IpuBouTE NpHMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B INPUPOJNE WM KU3HH,
' pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[IpuMeHATH MOy4EeHHBIEC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAIbHBIE CUTYyalluU
U NPUMCHATH HM3YYCHHBIC IIOHATHA B IMPOLCCCC IMOHWCKA PCHICHUA MAaTEMAaTUYCCKH
6.3 chopMyIUPOBaHHON MPOOJIEMBI, MOJCIUPOBATH pPEATbHBIE CHUTYallUd Ha SI3bIKE

TCOMETPUH,  MCCIENOBATH  IOCTPOCHHBIE  MOJCIM  C  HCIOJBb30BAHHEM
reOMETPUYECKUX TMOHATUH U TEOpeM, ammapara aireOpbl, peliaTb MPaKTHYECKHe

3aa4u, CBA3aHHBIC C HAXOXKJACHUEM IrCOMETPUICCKUX BEJIMUUH

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpust

7.1

OCHOBHBIC TOHSITHS CTEPCOMETPHUH. Tqua, npsAMas, IJIOCKOCTb, IIPOCTPAHCTBO. Ilonsatue 00

AKCHUOMATHYCCKOM IIOCTPOCHUHU CTECPCOMETPUU . AKCHUOMBI CTECPCOMETPUHN U CIICACTBUA U3 HUX

7.2

Bzanmuoe PacCIioJIOKCHHUE IIPAMBIX B IIPOCTPAHCTBE: IICPECCKAIOMIUECA, MNapallICJIbHBIC U
CKpCHIUMBAOIHECA IIPAMBIC. HapaJ'IJ'IeJ'II)HOCTB MNpsAMBIX H IUIOCKOCTEH B IpOCTPAHCTBC!
mapayiCJIbHBIC IIPAMBIC B IIPOCTPAHCTBEC, IMapaJlJICIIbBHOCTb TpéX MNpsAMBIX, IIapaJlJICJIbHOCTDb
HpﬂMOfI U IUIOCKOCTHU. YTJBI C COHAIIpaBJICHHbIMU CTOPOHAMHU, YIrOoJ MCEKAY HNPsSIMbIMU B
IIpOCTPaHCTBC. HapaJ'IJIeJ'IBHOCTB IUIOCKOCTEH: mapaujiCjibHbIC IIJIOCKOCTH, CBOMCTBA
ImapaJyiICJIbHbIX MJIOCKOCTEH. HpOCTGﬁIHPIG MMPOCTPAHCTBCHHLIC (1)I/Il"prI Ha IINIOCKOCTH:

TETPAdp, KY6, mapaiiCICIrIICa, IOCTPOCHUC CceueHH I

7.3

[lepneHIMKyYIApHOCTh NMPSAMOW M TUIOCKOCTH: NEPIEHIUKYJSPHbIE NPAMbIE B NPOCTPAHCTBE,
IpsiIMble TapayljieNbHble U MEPIEeHAUKYISpHbIE K IUIOCKOCTH, MPHU3HAK NEPHEHAUKYIIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpeMa O NpSAMON NEPHEHAMKYISIPHONW IUIOCKOCTH. YTIBl B
IIPOCTPAHCTBE: YIrOJ MEXIy HPSIMOM M IJIOCKOCTBIO, IBYIPAaHHBIM YroJji, JIMHEHHBIA YroJl
JIBYrpaHHOro yrya. IlepneHauKkynsp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKU A0 IUIOCKOCTH,
paccTosiHMe OT MPSIMOH 10 TIIOCKOCTH, POEKIHS (PUTyphI Ha TIIOCKOCTb. [leprneHauKyaspHOCTb

IUIOCKOCTEN: MpPHU3HAK MEpPHEeHIUKYIIPHOCTH JBYX IIockocTed. Teopema o  Tpéx




MEePIEHIUKYIIApax

7.4

[IoHATHE MHOTOIpDaHHMKA, OCHOBHBIC 3JIEMEHTHl MHOTIOIDAaHHMKA, BBITYKIIBIE M HEBBIIYKIIbIC
MHOTI'OTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma, rpaHd U OCHOBAaHHUS
OpU3MbI, TpsiMas W HAKJIOHHAs TMPHU3MBL, OOKOBas M IIOJIHAS TOBEPXHOCTb IPU3MBI.
[Tapamrenenunen, NpsMOyroibHbIM NapajIeenunes U ero csorcrea. Ilupamuna: n-yrosbHas
nupaMua, TPaHW W OCHOBAaHHE IMUpPaMUAbI, OOKOBas M IMOJHAs IMOBEPXHOCTh MHPAMHUIBI,
NpaBWiIbHAsE M Yyceu€HHas MNupaMuia. OJIEMEHThl Npu3Mbl W nupamujbl. llpaBunbHbIe
MHOT'OTPaHHUKH: MOHATHE NPABUIBHOIO MHOTOI'PDAHHMKA, IIPABWIbHASA IPU3Ma U IIpaBUJIbHAsS
nMpamua, paBuibHas TPEYrojbHas UpamMuaa U NpaBUiIbHBIA TeTpasp, Ky0. [Ipencrasnenue
O NpPaBWJIbHBIX MHOTOTPAHHUKAaX: OKTa’Jp, AOJEKa’p U uKocayapyrue CeueHUs NMPU3MbI U

nrupaMuabl

7.5

CuMMeTpusi B TIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, HPSIMOM, IUIOCKOCTH.

ONeMEeHTEI CUMMCTpPHUH B MMpaMUaax, nmapauiCjICuncaax, mpaBuJIbHbBIX MHOTOTPpaHHHUKAaX

7.6

Brruncienue >1eMEHTOB MHOTOTPAHHHKOB: pEOpa, muaroHanu, yribl. [lnomans OGokoBoi
MOBEPXHOCTH M TOJHOM MOBEPXHOCTH NPSAMOW MPHU3MBI, IUIONIAJb OCHOBAaHWI, TeopeMa O
OOKOBOM TOBEPXHOCTH MpsMON mpu3Mbl. [lmomianes OOKOBOW MOBEPXHOCTH W TMOBEPXHOCTH
MpaBWJIbHON NMHUpaMHIbI, TEOpeMa O IJIomaau yceuy€éHHOW mnupamuibl. lloHsartue o6 oOwbéme.

O06bEM nupamMuabl, MPU3MBI

7.7

[Tonpo6Hble Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY MJIOMIAASIMU TOBEPXHOCTEH, 00bEMaMu

OTOOHBIX TEI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

6

I'eomerpust

6.1

]_II/IJ'II/IHI[pI/ILIeCKaH IMOBCPXHOCTD, 06pasy}01une HHHHHﬂqueCKOﬁ IIOBCPXHOCTH, OChb
I.IPIJ'IHHI[pH‘-ICCKOﬁ IOBCPXHOCTHU. ]_[I/IJ'II/IH,Z[pZ OCHOBaHHS U OOKOBast IMOBCPXHOCTD, 06pa3y101ua51

U OCh, IIOIIAaAb OOKOBOI U MOJIHOH IOBCPXHOCTHU

6.2

Konnueckass mOBEpXHOCTb, OOpa3ylollMe KOHUYECKOH IIOBEPXHOCTH, OChb U BeplIHMHA
KOHHYEecKo moBepxHocTH. KoHyc: OCHOBaHHME M BeplIMHA, OOpasyouias M OCh, IJIONIA]b
OOKOBOW M TOJHOM MOBEPXHOCTH. YCEeu€HHBIN KOHYC: 00pa3yrolie M BbICOTa, OCHOBAHUS U

OokoBast MMOBEPXHOCTH

6.3

Cdepa wm map: HEHTp, paguyc, IUaMeTp, IUIOIIAJAb IOBEpPXHOCTH cdepbl. B3aumuoe

PAaCIOJIOKECHUC C(bepbl " IJIOCKOCTH, KaCaTCIbHas IJIIOCKOCTb K C(pepe, Iiomanab C(bepbl

6.4

I/I306pa)KeHI/IC TCJI BpallICHUA Ha IIJIIOCKOCTH. PaSBépTKa OUIIMHApPA U KOHYCa

6.5

KOM6I/IHaL[I/II/I TCJI BpalllCHUS U MHOTOI'PAHHUKOB. MHOFOFpaHHI/IK, ONHUCAHHBIN OKOJIO C(I)epm,

C(pepa, BIIMCAHHAA B MHOT'OI'PaHHUK, WJIW TCJIO BpalllCHUA




6.6

[onsitue 06 066Eme. OcHOBHBIE CBOICTBAa 00BEMOB Tel. Teopema 06 00bEME MPSIMOYTOIBHOTO

napajenenunena u cieactsus uz He€. O0bEM mumHApa, KoHyca. OOBEM 1mapa U mIomaab

cepsl

6.7

[lonoOusie Tema B mpoctpancTBe. COOTHOUICHUS MEXAY IUIOMIAIIMH IOBEPXHOCTEH,

00BpEMaMHU IO JOOHBIX TENT

6.8

Ceuenust nunuHApa (MapajulebHO U MEPIEHAUKYISIPHO OCH), CEUEHUsI KOHYyca (IapasuleIbHOe

OCHOBAHUIO U MIPOXOJISIIIEE Yepe3 BEPIINHY), CEUCHHS Iapa

6.9

Bekrop Ha miockoctu ¥ B mpocTpaHcTBe. CIOKEHHE M BBIYMTAHUE BEKTOPOB. YMHOXKEHHUE
BEKTOpAa Ha 4ucio. PasnokeHue BekTopa IO TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBumiio
napajuienenumnena. PemeHne 3amad, CBSA3aHHBIX € NPUMEHEHUEM IIPAaBUJ JEHUCTBUM C

BEKTOPaMH

6.10

[IpssMmoyronpHas cucrema KoopAauHaT B mpocrpaHcTBe. KoopamHatel Bektopa. [Ipocreimme
3aJaud B KOOpAMHATAaX. YToJl Mexay BekTopamu. CKalsgpHOE INpOU3BEICHHE BEKTOPOB.
Brruucnenue yrimoB mMexay NpsSMBIMH M IDIOCKOCTAMH. KoopAaMHATHO-BEKTOPHBIA METOJ MpHU

PEIICHHUHU TCOMECTPHUICCKUX 3a1a4

IMPOBEPSEMBIE HA EI'D ITIO MATEMATUKE TPEGOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon .
IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pPe3y/JbTaTaM OCBOEHHUSI OCHOBHOI
NpoBepsieMoro .
poBep 00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o0mero odpa3oBaHusi
TpeOOBaHUSA

Bnanenne MeTomamMM JJ0Ka3aTenbCTB, alrOpUTMAMM pELICHMs 3a7ad; yMEHHE
¢bopMynupoBaTh M ONEPUPOBATH MOHATUAMU: OIpPEIENCHHE, AKCHOMa, TEOpeMma,
CIIEZICTBUE, CBOMCTBO, NMPHU3HAK, JOKA3aTENbCTBO, PAaBHOCHUIIbHBIE (DOPMYIMPOBKHY;
IPUMEHATh MX; YMeHHE (opMynIHpoBaTh OOpaTHOE U  MPOTUBOIOJIOXKHOE
YTBEP)KJICHHUE, NPUBOIUTH MPUMEPbl M KOHTPIPUMEpPHI, HCHOJIb30BATH METOA
MaTeMaTU4eCKOM MHIYKUUHU; TPOBOJAUTH JOKA3aTEIbHbIE PACCY)KICHHUS IPH
pellleHUH 3ajay, OLEHMBATH JIOTUYECKYIO IPAaBHJIBHOCTh PACCYKICHHUH; yMEHUE
ONEpPUPOBATH  IMOHATUAMHU:  MHOXKECTBO,  IOJMHOXECTBO, OINEpPAaLlUd  Haj
MHO>KECTBAMH; YMEHHE HCIIOJB30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar yis
OTMCAHUS PEATIBHBIX MPOLIECCOB U ABJICHUI U NP PELICHUU 337ad, B TOM YUCIIE U3
JPYruxX y4eOHBIX MPEJAMETOB; YMEHHUE OINEpUpPOBaTh MOHATHSIMU: Tpad, CBA3HBIM
rpad, aepeBo, LMK, rpad Ha MJIOCKOCTH; YMEHHUE 33JaBaTh M OMHUCHIBATh Ipadbl

Pa3IMIHBIMHA CHOCOGaMI/I; HCIIOJIb30BAaTh l"pa(l)]':»l IIpy pCHICHUH 3a1a4

YMmenue ONCpUpPOBATh TMOHATHUAMHU: HATYpPaJIbHOC YHUCIIO, LCIIOC YHUCJIO, CTCICHb C
LEJIbIM IMOKA3aTCJIEM, KOPCHb HaTypaJIBHOﬁ CTCIICHU, CTCICHL C pPAlMOHAJIBHBIM

IIOKa3aT€JICM, CTCIICHL C e CTBUTEIIbHBIM TIOKa3aTCJIEM, norapn(bM quciia, CUHYC,




KOCHUHYC U TAaHI'€HC IIPOM3BOJIBHOIO YHUCIIA, OCTAaTOK II0 MOJIYJI0, PAlMOHAIBHOE
YHUCII0, UPPALMOHAIIBHOE YHCIIO0, MHOYKECTBA HATYPAIBHBIX, LIEJIbIX, PAMOHAIBHBIX,
JNEUCTBUTEIIBHBIX YHACEI; YMEHUE UCIIOJIB30BATh IPU3HAKU JEIMMOCTH, HAUMEHBIINN
oOmmii [enuTens U HauMEeHbIIee ooliee KpaTHOe, aropuT™M EBKina npu penieHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH IO3UIIMOHHBIMUA CUCTEMAMH CUUCIICHUS; YMECHHE
BBITIOJTHATH BBIYHCIICHUE 3HAYCHUN U MPE0Opa30BaHUs BBIPAKEHHUH CO CTEIICHAMU U
naorapupmamMu, TpeoOpa3oBaHUS IPOOHO-PAIIOHAIBHBIX BBIPAKEHHUN; yMEHHE
OTIEPHPOBATH TOHATHAMHU: TIOCIIEAOBATEILHOCTh, apu(MeTHUecKasi IMPOrpeccHs,
reoMeTpuueckas  mporpeccusi, OecKOHEYHO  yObIBaroIiass  TeoMeTpuyecKas
IIPOrpeccus; YMEHHME 3a1aBaTh IIOCIEAOBATEIBHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYppEeHTHBIX (OPMYJI; YMEHHUE ONEpPUPOBATH MOHATHUSAMHU: KOMILIEKCHOE YHCIIO,
CONPSUKEHHBIE KOMIUIEKCHBIE YMCIIA, MOIYJIb M apryMEHT KOMIUIEKCHOTO 4YHCIa,
¢dopMa 3amucH KOMIUIEKCHBIX 4YHCeNl (TeoMeTpuyeckasi, TPUTOHOMETpUYecKas U
anreOpauyeckasl);  yMe€Tb  IPOU3BOAUTH  apudmMeTrnyeckue  JOEHCTBUS ¢
KOMITJIEKCHBIMU YHCJIaMU; MPHUBOJUTH MPUMEPHI HCIOIb30BAHUS KOMIUIEKCHBIX
YHUCEN; ONEPUPOBATh MOHATHAMM: MaTpuna 2x2 U 3%3, onpeneiauTeNb MaTpHIIbI,

I‘eOMeTpI/I'-IeCKI/II\/’I CMBICJT OITPEACTIUTEIIA

YMeHnue  omepupoBaTh  MOHATHSAMH:  pallMOHAIbHBIE,  HUPpPaLMOHAIBHEIE,
MoKa3arTeJbHble, CTETIEHHbIE, JorapugMuyecKue, TPUrOHOMETPUUECKHE YPaBHEHUS U
HEpPaBEHCTBA, WX CHUCTEMbl, YMEHHME ONEpPUPOBATh MOHITUSIMU: TOXKIECTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHHUH U
HEpaBEHCTB, PaBHOCWJILHOCTb YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pelllaTh
ypaBHEHUs, HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO PA3IMYHBIX MPUEMOB; pelIaTh
ypaBHEHHUs, HEPABEHCTBA W CHUCTEMBbl C IapaMeTpOM; IPHUMEHSTb YpaBHEHMS,
HEpPaBEHCTBAa, MX CHCTEMbI I pEUICHUS MaTeMaTHYeCKHUX 3aJady U 3aJad u3

Pa3IMYHbIX 00J1aCTe HAYKH U pEaIbHOM JKU3HU

YMenue onepupoBaTh MOHATUSIMU: (DYHKIHS, YETHOCTh (YHKUUHU, TEPUOJAUYHOCTH
GYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH (YHKIHU, OIKCTPEMYM
¢dbyHKIMKM, HauOoNblllee W HaWMEHbIIee 3Ha4YeHHS (YHKIMM Ha MPOMEXKYTKE,
HempepbeiBHas (QYHKIMS, acUMNTOTHl Tpaduka QyHKIMM, T[epBas U BTOpas
Mpou3BoHAs (DYHKIUU, TEOMETPUYECKUI U (DU3MUECKUH CMBICI TMPOU3BOJIHOM,
nepBooOpa3Hasi, ONMpeeNEHHbI HHTErpall; YMEHUE HaXOJUTh aCUMOTOTHI Tpaduka
(GYHKIMH; YMEHHE BBIUMCISATH MPOU3BOJHBIE CYMMBI, MPOU3BEICHHS, YaCTHOTO U
KOMITO3UIIMU (DYHKIUH, HAXOJAWTh YpaBHEHHE KacaTelbHOW K Tpaduky (yHKIUY;
YMEHHE HaXOJUTh MPOU3BOJHBIC dIIEMEHTAPHBIX (YHKIIMI; yMEHHE HCIOJIb30BaTh
MIPOU3BOJIHYIO JJIS UCCIEN0BaHUs (PYHKIINMA, HAXOIUTh HaUOOIBIINEe U HAUMEHBIIIUE
3HaueHUs] QPYHKIUH; CTPOUTh rpad)iKi MHOTOWIECHOB C MCIOJIL30BAHUEM arapara

MaTeMaTu4YCCKOIro aHajin3a, MPUMCHAITH IMPOU3BOAHYIO JJIA HaXO0XKXKIACHHUA




HAWTYYIIEro PelIeHUs B MPUKIANHBIX, B TOM YHUCIE COIUAIBHO-DPKOHOMUYCCKUX H
(bu3nuecKrx 3a/1ayax; HaXOJAUTh TUIOMIAN U 00BEMBI (DUTY C TIOMOIIBIO UHTETPAA;
MPUBOJUTh  MPUMEPHl  MaTEMaTHYEeCKOTO  MOJICIMPOBAHHUS €  [OMOIIBIO

mddepeHnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: rpaduk QyHKIUH, oOpatHas QyHKOuA,
KoMno3unusi  (yHKUWH, JMHEHHAas  QyHKOWs,  KBaApaTW4yHas  (QyHKOHA,
panmoHanbHas (GYHKIUS, CTENeHHas (QYHKIHS, TPUTOHOMETpUYECKHEe (YHKIUH,
oOpaTHble TpUTOHOMETpUYECKHE (YHKIWHU, TOKazaTeslbHas M JiorapudMuieckas
GyHKIMU; yYMEHHE CTPOMTh TpauKu U3y4eHHBIX (YHKIUH, BBIIOJIHSITH
npeobpazoBaHusi TpadukoB (YHKIMMA, HCHOIB30BaTh TrpaduKH I HU3YYEHUS
MPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 3a/1a4 U3 APYruX YU4eOHBIX MPEIMETOB H
3aJad W3 PpPEATbHOW KW3HH, BBIpaXarh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMM;, UCIIOIB30BAaTh CBOWCTBA W Tpapuku (QYHKOHMA U1 peHIeHUs
YpaBHEHHA, HEPABEHCTB M 3a/1a4 C MapaMeTpaMu; H300pakaTb Ha KOOPAWHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

VYMenne pe€aTb TECKCTOBBLIC 3a1a4U Pa3HbIX TUIIOB (B TOM YHMCJIC HAa IPOUCHTHI, 10U
W YacTH, Ha JBWKCHHE, paboTy, CTOUMOCTH TOBApOB M YCIYyT, HAJOTH, 3aJaud U3
o0yacTi  ympaBJeHUS JIMYHBIMH W CEeMEHHBIMH (UHAHCAMH); COCTaBJISITH
BBIPQKCHUS, YpPaBHEHHs, HEPAaBEHCTBA M WX CHCTEMBI [0 YCJIOBHIO 3aadyH,
WCCIIEIOBaTh TOYyYeHHOE PEIICHWE U OLEHUBATh MPaBIOINOI00HOCTh PE3yJbTaTOB;
YMEHHUE MOJCIUPOBATh pPEAbHBIC CUTYallMd Ha SI3bIKE MAaTEMAaTHKH, COCTaBIISThH
BBIPQKCHUS, YpPAaBHCHHs, HEPAaBEHCTBA W WX CHUCTEMBI II0 YCIOBHIO 3aJauW,
WCCIIEIOBAaTh TIOCTPOCHHBIE MOJENM C HCIOJh30BAHMEM armapara aireOpsl,

WHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh HOHATUSAMU: cpelHee apudmernyeckoe, MeauaHa,
HaumOoJblllee ¥ HaUMEHbIEEe 3HAYEHUs, pa3Max, JUCHEpCUs, CTaHIAPTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMEHHE U3BJIEKaTb, HMHTEPIPETUPOBATH
nH(poOpMallMI0, TPEACTaBICHHYIO B Taliulax, Ha JguarpamMmax, rpadukax,
OTpaXalolIyl0 CBOMCTBA pealbHBIX MPOIECCOB M  SABIEHUM; MPEACTABIAThH
nH(OPMALIUIO C TMOMOUIBI0 TAaOMUI] M JUarpaMM; HCCIENOBaTh CTATUCTUYECKHE
JaHHBbIE, B TOM YHUCJIE C MPUMEHEHHEM TpadUUYecKHX METOJOB M JIIEKTPOHHBIX
CpencTB; TrpauuecKkd UCCIeOBaTh COBMECTHBIE HAONIONEHUS C MOMOIIBIO

AuarpaMm pacCCruBaHUA U JIMHEHHOM perpeccun

YMeHue omnepupoBaTh MNOHATUSAMM: CIy4allHBIH OMNBIT W Ciy4dailHOe COOBITHE,
BEPOATHOCTh  CIYy4aHOTO  COOBITHSA; YMEHHE BBIYHCISATH BEPOSTHOCTh C
UCIOJb30BaHUEM TpaUUEeCKUX METO/0B; NPUMEHATH (OPMYNbI CIOXKEHHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (popMyiy mosiHOM BeposiTHOCTH, (opmyny bepHysm,

KOMOMHATOpHbIE (DaKThl U (POPMYIIBI; OLIECHUBATH BEPOSITHOCTU PEANBHBIX COOBITHIA;




YMEHHME OIEpUpOBaTh MOHATUSIMM: CilydallHas BEJIIMYMHA, paCHpElesICHUe
BEPOSITHOCTEHN, MaTEMaTUYECKOE OKUJAHUE, AUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHE
CIIyJailHOH BeJIMYUHBI, (YHKIUH pacHpelesieHUs U IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOIO U HOPMAJIBHOIO PacIpeACICHUl; YMEHHE HUCIOJb30BaTh CBOMCTBA
M3YYEHHBIX paclpe/ieNieHui i pellieHus 3a/1a4; 3HaAKOMCTBO C MOHSATHSAMU: 3aKOH
OOJBIIMX YHCEN, METOAbl BHIOOPOYHBIX MCCIENOBAHUN; YMEHHUE IPUBOJUTH
MpUMEpHl TPOSIBIICHUS 3aKOHA OOJBIIUX YHCENT B MPHPOTHBIX M OOIIECTBEHHBIX
SIBIICHUSAX; YMEHHUE OIepUpOBaTh IOHATUSMU: COUETAHHUE, IEPECTAHOBKA, YHCIIO
COUETaHMWI, YHCIO MepecTaHOBOK; OuHOM HpIOTOHA; yMeHHME NPUMEHSATh
KOMOMHATOpHbIE (akThl M pacCy)KIEHUs s pelleHus 3ajay; OIIeHUBATh
BEPOSITHOCTH  PEAIbHbIX COOBITUH; COCTaBISATh BEPOSITHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MNOHATHSAMHU: TOYKA, IpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, Jy4, BEIWYMHA YIJa, IUIOCKUN YroJ, IBYIPAaHHBIA YroJj, TPEXIPaHHBIN
YTOJI, CKpEIIMBAKOIIMECS IPSIMBIE, MAPAJUIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX
U IUIOCKOCTEW, Yroy MeXIy NPSIMBIMH, YTOJ MEXIY MPSAMON M IIOCKOCTBIO, YIrOJI
MEXKy IUIOCKOCTSIMH, PACCTOSHHE OT TOYKM JIO IUIOCKOCTH, PAaCCTOSTHUE MEXKITY
IPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSIMM; YMEHHUE HCIOJIB30BaTh MPU PEIIECHUU
3aja4 M3y4eHHblE (DAKThl U TEOPEMbI MJIAHUMETPUH; YMEHUE OLIEHUBATh pa3Mephl
O00BEKTOB OKPYXKAIOLIET0 MHUPA; CTPOUTh MATEMAaTUYECKHE MOJEIN C IMOMOILBIO
TCOMETPUYECKHUX TOHATHN W BEIMYWH, PEHIaTh CBSI3aHHBIC C HUMHU IIPAKTUYECKHE

3aa4n
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YMeHue onepupoBaTb HOHATUAMM: IUIomanb  GUrypbl, 00bEM  (QUrypHI,
MHOTOTPAaHHUK, MPAaBWIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHHKa, KYO,
napajuiefienunea, npusMa, nupamuaa, Gurypa 1 NoBEpXHOCTh BPALCHUS, IIMIIUHID,
KOHYyc, map, cdepa, miomanb chepsl, WIONaab MOBEPXHOCTH MUPAMUJIBI, IPU3MBI,
KOHyca, HUWINHApa, 00BEM KyOa, MpSIMOYrOJIBHOTO Mapajulefienunesa, MUupaMubl,
MPU3MBI, LWIMHIpPA, KOHYyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYCHUS KOHyca U
UWINHAPA, MapajUlelibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepsbl, HUIUHAPA, KOHYCA; YMEHUE CTPOUTH CEYEeHHUE MHOTOTPAaHHHKA,
n300paxkaTh MHOTOTPAHHUKH, (UTYphl U MOBEPXHOCTU BpAICHUS, UX CEUCHUs, B
TOM 4YHUCJE C TOMOIIBI0 3JEKTPOHHBIX CPEACTB; YMEHUE NPHUMEHSITh CBONCTBA
TeOMETPUUECKUX  (UTYyp, CaMOCTOSATENbHO  (GOPMYIUPOBATH  OMpEIeNCHUs
u3ydaeMbix  (uryp, BBIABUTaTh THUNOTE3Bl O CBOWCTBAX W  MpU3HAKaAX
reoMeTpuueckux (Gpuryp, o00CHOBBIBaTh WM OMPOBEPraTh MX; YMEHHUE MPOBOJUTH
KIacCUpUKAIMI0 (QUTyp MO pa3TUYHBIM MPHU3HAKAM, BBITIONHATH HEOOXOIUMbIC

AOIMOJIHUTCIIbHBIC TIOCTPOCHUA
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YMmenue ONCpUpPOBATh MNOHATUAMU: IOBUXKCHUC B IIPOCTPAHCTBE, HapaJIJIeJ'IBHLIﬁ




MEPEeHOC, CUMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MPEOOpa3OBaHHE
noo0usi, moo0HbIe PUTYPHI; YMEHHE PAaclO3HABATh paBHbIC U MOJOOHbBIE (PUTYPHI,
B TOM YHCII€ B MPHUPOJIE, UCKYCCTBE, apPXUTEKTYpPE; UCIOIB30BaTh T€OMETPUYECKHE
OTHOILIECHHSI TIPU PEIICHUH 33]ad; HaXOJUTh T'€OMETPHUYECKHE BEIMYMHBI (IIMHA,
yToJl, TUIOIaAb, 00BEM) IPU PELICHUH 33734 U3 JAPYTHX y4eOHBIX MPEJAMETOB U U3
peanbHON JKW3HU; YMEHHE BBIYHCIATH T'€OMETPUYECKHE BEIUYMHBI (JUTMHA, Yrod,
WI0ma b, 00BEM, TUIOMAAb TOBEPXHOCTH), HCIOJIB3YS HW3Yy4YEeHHBIE (OPMYIBI |
METO/ABbl, B TOM WYHCIIC: IUION[aJhb MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYCA,
IUIMHApPA, IUIomans cdepsl; 00bEM KyOa, NPSIMOYrOJIBHOTO MapasulesenuIea,
MUPaMUJBL, TPU3MBL, IMJIMHApA, KOHYyca, IIapa; YMEHHWE HaXOJWUTh OTHOIICHHUE

00BbEMOB MOJJOOHBIX (pUTYp
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YMeHue omnepupoBaTh MOHATUSIMH: MPAMOYTOJbHas CHCTEMa KOOPJIMHAT, BEKTOP,
KOOPJMHATBI TOUKH, KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOM3BE/IEHUE BEKTOPA
Ha 4YKCJO, Pa3Jio’KeHUE BEKTopa Mo 0a3ucy, CKalsIpHOE MPOU3BENECHUE, BEKTOPHOE
MPOU3BEACHUE, YTrOJd MEXIYy BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIM U
KOOPJIMHATHBIA METOJA I pEHIeHHs] T€OMETpPUYECKUX 3aJad M 3a4ad Jpyrux

Y4€OHBIX MPEIMETOB

13

YMenue BbIOMpaTh MOAXOAAIIMN METOJ JUId peUIeHHs 3aJadyd; MMOHHUMaHHe
3HAYUMOCTH MAaTeMaTUKH B MU3Y4YEHUHU NMPUPOIHBIX M OOIIECTBEHHBIX MPOLIECCOB U
SBJICHUHN; YMEHHE paclo3HaBaTh IMPOSIBIEHUE 3aKOHOB MAaTEeMAaTHKH B HCKYCCTBE,
YMEHHE MPUBOJUTH MPUMEPHl MATEMATHUYECKUX OTKPBITHUM POCCUUCKON W MUPOBOIL

MaTEeMaTHYE€CKON HAYKH

IHEPEYEHD 9JIEMEHTOB COJAEPXAHMS, ITIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
IIpoBepsieMblIii 3J1eMEHT COIePKAHUS
Kox

1 Yucia v BEIYKACICHHS

1.1 HatypanbHbie u nienbie uncia. [Ipu3Haku AeTMMOCTH 1ENbIX YUCEIT

12 Panmonanbubie unciaa. OOBIKHOBEHHBIE W JECSATHUHBIE APOOH, MPOIEHTH, OECKOHEYHBIE
' MePUOIUIECKHUE TPOOH

13 Apudmernueckuil KOpeHb HATypalbHOU creneHu. [[edcTBUS ¢ apudMETHUECKUMU KOPHSIMHU
' HaTypaJIbHON CTETeHU

14 Crenens ¢ nensiM mokasareneM. CTENeHb ¢ pallMoHaIbHBIM MoKa3zareneM. CBOMCTBA cTeNeHU

15 CuHyc, KOCMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHTEHC
' YHICIIOBOTO apryMeHTa




1.6

Jlorapudm uyucna. /lecaTnyHble U HATypaAJIbHBIE JOTAPH(PMBI

JlelicTBUTENbHBIE YHUClA. ApuU(METHUECKHE ONepaluu C JeHCTBUTEIbHBIMU  YHUCIIAMHU.

1.7 [TpubnmxEHHbIE BBIYUCICHUS, NpPaBWIa OKPYIJIEHUS, MPHUKHIKA M OLEHKAa pe3yabTara
BBIUYHCIICHU I
1.8 [IpeoOpa3oBanme BEIpa)KEHUH
1.9 KommnekcHeie uncna
2 VYpaBHEHMS U HEPaBEHCTBA
2.1 Lenbie u ApoOHO-paTMOHAIBHBIE YPABHEHUS
2.2 WppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHHs
24 [TokazarenbHble U TOrapupMUUECKHE YpaBHEHUS
2.5 Lenble u 1poOHO-palOHaIbHbIE HEPABEHCTBA
2.6 WppatmonanbHble HepaBeHCTBA
2.7 [lokazarenbHble U JorapupMuIecKie HepaBEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYIMTHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CUCTEMBI C TTapaMeTpamMu
211 Martpuiia CUCTEMBI JIMHEWHBIX YpaBHEHUN. ONpeaenuTenb MaTPHUILbI
3 OyHKIUU U TpaQuKu
31 OyHkusa, crnocoObl 3amanus ¢GyHkuu. ['paduk ¢yHkiuu. B3aumHO oOpaTHBIE (GYHKIUU.
' Uérnble u Heu€THbIe pyHKUMU. [lepronuueckue GyHKIUN
OO6mactp ompeneneHuss U MHOXKECTBO 3HadeHW ¢yHkiuu. Hymu ¢yaknuu. [Ipomexyrku
3.2 3HAKOMOCTOSIHCTBA. [IpOMeXyTKH MOHOTOHHOCTH (YHKUMUA. MaKCUMyMbl W MHUHHUMYMBbI
¢byukiun. Haubosnbiiee 1 HauMeHbllee 3HaYeHHe (QYHKIIUN Ha POMEKYTKE
> CrenenHas (yHKIMS ¢ HATYpaJlbHBIM U IENbIM Toka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
' U rpaduK KOpHS N-0¥ cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQUKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIIUH, KX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnToTsl rpadukoB QyHknuil. CoiicTBa (yHKIMI, HENpEepBIBHBIX Ha
' OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33JaHUS TIOCIIE0BATEIbHOCTEN
3.8 Apudmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia Cl0KHBIX POLIEHTOB
4 Hauana maTemMaTuieckoro aHanmsa
4.1 [IpousBoanas ¢pyHkiuu. [Tpon3BoaHbIE SIEeMEHTAPHBIX (HYHKIIUI
4.2 [IpumeHeHre NPOU3BOAHON K HCCIENOBaHUIO (DYHKIMH Ha MOHOTOHHOCTH U IKCTPEMYMBI.




HaxoxneHrne HanOOIbIIero 1 HAMMEHBINETO 3HAYCHHS (PYHKIIUU HA OTPE3KE

4.3 [TepBooOpa3nas. MaTerpan
S) MHo»xecTBa U JIOTUKa
5.1 MHoxecTBO, orepanuu HajJ MHOKecTBaMu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaLIEHUS
7.5 Koopaunats! 1 BEKTOpEI




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

FeomeTpus, 10-11 knaccel, 6a30BbIN 1 yrnybnéHHbIn ypoBHW/ ATaHacsH J1.C., bBytysos B.®., Kagomues

C.B. v gpyrne, AkumoHepHoe obLecTBo «M3gatenbcTBo «l1poceeLleHne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Matematuka. leomeTpus : 10-11-e knacchl : 6a30BbIn U YrnyB6NéHHbIN ypoBEHU: MeToau4eckoe nocobue K
M34 npegmeTHOM NnHUK y4ebHMKOB no reomeTpum J1. C. ATaHacsHa, B. ®. bytysosa, C. b., Kagomuesa n

ap./ — 2-e n3g., ctep. — Mocksa : Npoceeluerne, 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://monypokun.pd



