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MNOACHUTEJIBHAS 3AIINCKA

PaGouas nporpamma yueGHOro Kypca «I'eomerpus» 6a30BOro ypoBHs Ui 00y4arOIIUXCs
10 —11 xmaccoB pa3paborana Ha ocHOBe DenepalbHOr0 TOCYIAPCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa CpeaHero odmero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
MPEIBSABISEMBIX K MaTeMaTUYECKOMY O0Opa30BaHUIO, U TPATULUN POCCUMCKOr0 0Opa3OBaHUS.
Peanuzamuss  mporpaMMbel  o0ecrieuMBaeT — OBJIAJIEHHE  KIIIOYEBBIMH  KOMIIETEHIUSIMH,
COCTABIISIFOUIMMHA OCHOBY JUISI CaMOpPa3BUTHS M HENPEPBHIBHOIO 00pa30oBaHMsA, IEIOCTHOCTh
O0IEKYJIBTYPHOT0, TMYHOCTHOT'O M M03HABATEIBHOIO PA3BUTHS IMYHOCTH O0YJarOIIUXCS.

Henn u3ydyenusi yaeOHOro Kypca

BaxHocTh yuyeOHOro Kypca TeOMETpHH Ha YpPOBHE CpEIHEro oomero oOpa3oBaHUS
00yCJIOBJI€HA MPAKTHYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M MPEIMETHBIX Ppe3yJbTaToB
00y4eHHs TE€OMETPHH B HANPABJICHWH JIMYHOCTHOT'O PAa3BHTHs O0yJarommxcs, (GopMHUpOBaHUS
(YHKLIMOHAIBHON MaTeMaTU4eCKOH TpaMOTHOCTH, H3YYEHMsI JPYTUX Y4eOHbBIX JUCLUIUIMH.
Pa3Butne y oOywaroumxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH U MPOMCXOKIEHUU
reOMETPHUECKUX a0CTpaKIMil, COOTHOIIEHUH PEeaJbHOTO M MACAIBHOr0, XapakTepe OTpakeHUs
MaTE€MaTHYECKOM HAayKOH SIBJICHUN W IPOLECCOB PEATBHOI0 MHUpA, MECTE T€OMETPUHU B CUCTEME
HayK W pOJIM MAaTEMaTH4YEeCKOr0 MOJEIMPOBaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHUKE
CIOCOOCTBYET (POPMHMPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS yyalllUXcsd, a TaKXKe KauecTB
MBILICHUS], HEOOXOIMMBIX JUIA aJalTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpus sABnseTcs OAHUM M3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHEr0 OOLIEro
o0pazoBaHMs, TaK KaKk O0ECNEYnBaET BO3MOXXHOCTh M3YYEHHS KaK JUCLUUIUIMH €CTECTBEHHO-
Hay4yHOW HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIeHUE, (HOpMUpPYyEMOE IMPU HU3YyYEHUH OOYUYaIOIMMUCS TMOHATUHHBIX
OCHOB T€OMETPUHM M IIOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKIACHUH B XOJE pELICHHUS
FeOMETPUYECKUX 3aJa4y, YMEHHE BBIIBUTaTh W ONpPOBEpPrarb TUIOTE3bl HEMOCPEICTBEHHO
HCIOJB3YIOTCS NPU PELIEHMH 3ajad €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTH M3 Kypca
(bu3nKu.

YMeHue OpUEeHTHPOBATbCS B IIPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOjJb BO BCEX
005acTsIX AeATeNbHOCTH uenoBeka. OpHeHTalus 4elloBeKa BO BPEMEHM U IMPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COLMAIBHOTO OBITHS, (hopMa OTpaskeHHs] OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOrO TIIO3HAHUS U aKTMBHOIO IpeoOpa3oBaHUsl  JI€HCTBUTENBHOCTH.
OnepupoBaHue IPOCTPAHCTBEHHBIMHU 00pa3amMu 00bEINHAET pa3Hble BUJIbl YUEOHOI U TPYLOBOM
NeATeNbHOCTH, SBJISIETCS OJHUM M3 NMPO(ECCHOHATBHO BAXKHBIX KAyecTB, MOITOMY aKTyallbHa
3a1a4ya (popMHpOBaHUS y OOYYaIOIIMXCSI MPOCTPAHCTBEHHOI'O MBINUIEHHUS] KaK Pa3HOBUAHOCTH
00pa3HOro MBIIIJICHUST — CYIIECTBEHHOIO KOMIIOHEHTa B TOATOTOBKE K MPAKTHYECKOH
JEeSITEIbHOCTH 110 MHOTUM HaIPaBJICHUSM.

Lenb ocBOEHMsI MporpaMMbl yueOHOro Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE 0OyueHUS
— o0meoOpazoBarebHOE U OOIIEKYJIBTYPHOE PAa3BHTHE OOYy4aIOIMIUXCs dYepe3 obecreueHue
BO3MOXXHOCTH HPUOOPETEHUSI U UCIIOIB30BAHMS CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHWHA U
JelcTBUH, criequ(UUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIIEHUIHOT O MPOJIOJDKEHUsT 00pa30BaHUs 110
CIELMAILHOCTSAM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAaHUEM T'€OMETPUU.
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[IporpaMmma 1o reoMeTpuu Ha 0a30BOM YpOBHE TpeAHA3HA4YeHa Il OOyYarOIIMXCSI
CpeIHe WIKONbI, HE WCHBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJHCHHA HA YpPOBHE OCHOBHOTO
obmero odpazoanus. TakuMm oOpazom, oOydaromuecss Ha 0a30BOM YPOBHE JIOJDKHBI OCBOHUTH
o0Iue MareMaTHYecKhe YMEHHs, CBSI3aHHBIE CO CIENM(HUKOIl reOMeTpuu M HEOOXOJUMBbIE JUIS
KU3HU B COBPEMEHHOM 0011ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOXKHOCTh H3YYUTh T€OMETPHIO
Ooree rryOOKO, €cli B JajbHEWIeM BO3HUKHET HEOOXOMMOCTh B T€OMETPHUUYECKUX 3HAHUSAX B
PO ECCUOHATBHOMN e TEILHOCTH.

JlocTiKeHHe 1eNTd OCBOSHUS MPOrpaMMbl 00ECTIEUNBACTCSI PEIICHHEM COOTBETCTBYIOIINX
3ana4. [IpuopuTeTHRIMU 3ajadaMu OCBOEHUS Kypca «I'eomerpumn» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISFOTCSI:

e hopmMupoBaHNE TMPEJICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYpPHl U

OCO3HaHHUE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MUPOM;

e hopmMHupoBaHME TPEACTABICHUSA O MHOTOIpAaHHMKAX M TeJlaX BpalleHUS Kak o
BOKHEHIINX MAaTEeMaTUYECKUX MOJENSIX, TO3BOJSIONIUX OMKMCHIBATh M M3Y4aTh Pa3HbIC
SIBIICHHSI OKPY’KAIOIIETO MUPA;

¢ hopmHupoBaHMEe YMEHHS pAcO3HaBaTh Ha YepTekKaxX, MOJENAX U B PEATHLHOM MHpPE
MHOTOT'PaHHHMKH U TeJla BPaIICHUS;

® OBJIQJICHWE METOJaMH pEIICHUs 3aJa4 Ha TOCTPOCHUS Ha  H300paKCHUIX
MIPOCTPAHCTBEHHBIX (HUTYD;

¢ hopmMHUpoOBaHHE YMEHHUs OIEPHPOBATH OCHOBHBIMH MOHSATHUSIMH O MHOTOIDaHHHKAaX M
TeJax BpAIIEHUs U X OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIOB 3a7ad; (HOpMUPOBAHUE YMEHHS
MPOBOJIUTHh  HECIOXKHBIE  JIOKAa3aTEIbHBIE  PACCY)KICHHS B  XOJE  pEIICHUS
CTEPEOMETPUUECKUX 3a]1au M 3a/1a4 C IPAKTHUYECKUM COJCPIKaHUEM;

®pDa3BUTHEC HMHTCIUICKTYAIBHBIX M  TBOPYECKHX  CHOCOOHOCTEH  OOydJaromuxcs,
MMO3HABATEIILHOW aKTHBHOCTH, HCCIICAOBATEIBCKIX YMCHHUH, KPUTHYHOCTH MBIITUICHUS;

¢ popmupoBanure (GYHKIIMOHATHHOW TPAMOTHOCTH, PEICBAHTHONH T'€OMETPUM: yMEHHE
pacrio3HaBaTh MPOSBICHUS TEOMETPUICCKHUX TTOHITHI, 00bEKTOB M 3aKOHOMEPHOCTEH B
pEAbHBIX JKU3HEHHBIX CUTYallUSX W TPH H3YUYEHUU IPYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpPMYJIMpOBAaTh WX Ha S3BIKE
T€OMETPHUH M  CO37]aBaTb TEOMETPUYECKHE MOJEIH, TPHUMEHATh OCBOCHHBIH
TCOMETPUUCCKUI  ammapar Uil peIICHUs TMPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATH IMOJTYICHHBIC PE3YIIbTATHI.

OTnMYuTENbHON 0COOEHHOCTHIO MPOrPAMMBI SBJISETCS BKIIOYEHHUE B KypC CTEPEOMETPUU
B HayaJle ero W3y4eHWs 3aj7ad, peliacMblX HAa YpPOBHE HMHTYUTHBHOIO IIO3HAHUS, H
onpenenéHHpIM 00pa3oM OpraHuW3oBaHHAsh padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO M TIPOCTPAHCTBEHHOT'O MBINUICHHS, CTUMYJIHPYET MPOTEKaHWE HWHTYUTHUBHBIX
MPOIIECCOB, MOTUBHUPYET K JaTbHEHIIIEMY U3YUCHHIO TIPEMETA.

[Ipenmourenne OTAAETCS HATIIATHO-KOHCTPYKTUBHOMY METONYy OOYYEHHUs, TO €CTh
TEOPETUYECKUE 3HAHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEIMETHO-TPAKTHYECKOM
NeATENbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydYalluXcsi B  Kypce
CTEPEOMETPUH TIPOBOJMUTCS 32 CUET PELIeHM 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pPa30oB U
3aJ]a4 Ha OIEPUPOBAHHE MPOCTPAHCTBEHHBIMU oOpasamu. Co3gaHue oOpa3a MPOBOAUTCS C
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OIOpPOM Ha HArJSAHOCTb, @ ONEpUPOBaHNE 00PAa30M — B YCIOBUSAX OTBJICUEHHUS OT HATJITHOCTH,
MBICJIEHHOT'O U3MEHEHHUSI €0 UCXOAHOIO COZIEP/KaHuUs.

OcHOBHBIE cojepkaTelbHble JUHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsMble U IJIOCKOCTH B NPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOPJIMHATHI B IPOCTPAHCTBEY. DOpMHUPOBaHUE JIOTHUECKUX YMEHUN paclpeAesnsieTcs He TOJIbKO
M0 COJEpPKAaTENbHBIM JIMHUSIM, HO W TO TrojJaM OOy4YeHHss Ha YpOBHE CPEIHErOo OOIIeTo
o0pa3oBaHMsl.

Conep:xaHue o00pa30BaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pE3yJbTaTaM OCBOCHHS
paboueii mporpamMmBbl, pacrpeaeiaEHHbIM 0 ToaM 00yUeHHsl, CTPYKTYPUPOBAHO TAaKUM 00pa3oM,
YTOOBl ~ OBJQJICHUE T'COMETPUYECKMMHU TIOHATUSMHU U HaBBIKAMU  OCYLIECTBIISLIOCH
MIOCJIEIOBATEIbHO M IIOCTYNATENbHO, C COOJIIOJICHHEM IPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY I'€OMETPHUUECKUX MPEACTAaBICHUI 00yJyaronxcs,
pacumpsis ¥ yriayomnsis e€, o0pas3ys IpoYHble MHO)KECTBEHHBIE CBSI3H.

MecTo y4eGHOro Kypca B y4eOHOM IJIaHe

Ha u3ydenne reomerpuu orBoauTcs 2 yaca B Henento B 10 kimacce u 1 yac B Henenio B 11
KJ1acce, BCero 3a JiBa roga oOyuenus - 102 yyeOHbIX yaca.

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY, 21.10.25 09:21 (MSK) MNpocTas noanucb




COJEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsmMasi, IIOCKOCTb, IpocTpancTBo. [loHsaTHE
00 aKCMOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHH U CIEJICTBUS U3 HUX.

B3anMHOe pacnosioxkeHue NpsIMbIX B IPOCTPAHCTBE: NEPECEKAIOIIMECS, NapaJlJIeIbHbIE U
cCKpemuBaomuecss npsamele. llapamienbHOCTs NpPSAMBIX W IJIOCKOCTEH B IMPOCTPAHCTBE:
MapajuieJbHble IpPsIMbIE B IPOCTPAHCTBE; IMAPALIEIBHOCTh TPEX MNPSIMBIX; MAPATIEIbHOCTb
HNpsIMOM M IUIOCKOCTH. YTJIBI C COHANpaBJIEHHbIMA CTOPOHAMM; YIroJd MEXIy IpsSMBIMH B
npoctpaHcTBe. IlapaminenbHOCTh  TJIOCKOCTEH:  MapajuiesibHble  IJIOCKOCTH;  CBOMCTBA
napajieNIbHBIX MI0cKocTel. [IpocTeiime npocTpancTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPAdIP,
KyO, mapaJuiesenumne; MoCTPOSCHHE CEUSHHIH.

[lepnenaukynsapHOCTh TOpPSIMOM U IUIOCKOCTHU: NEPIEHIUKYJISPHBbIE TIpsSMbIE B
MPOCTPAHCTBE, INPsMbIE MApaUIEIbHbIE W MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH NPSIMOA M IUIOCKOCTH, TEOpeMa O MPSAMOH NEpPHEHAUKYJSIPHON
IJIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJI MEXIAY NPAMOM M IUIOCKOCTBIO; ABYTPAHHBIN yroil,
JUHEHHBIA yroy AByrpaHHoro yria. [lepneHaukynsip M HakIOHHBIE: pACCTOSHHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSHUE OT NPAMOM J0 TIUIOCKOCTH, MNPOEKUIUs (GUTyphl Ha IUIOCKOCTb.
[TepnieHAMKYISIPHOCTH TIIOCKOCTEN: MPU3HAK NEPIEHIUKYIIPHOCTU ABYX IUIOCKOCcTeil. Teopema
0 TPEX MEepIEHIUKYIIIpax.

MHOrorpaHHuKH

[lonsiTHE MHOrOrpaHHMKa, OCHOBHBIE DJJIEMEHTHl MHOIOIDAaHHMKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; Pa3BEPTKA MHOrorpaHHuka. Ilpusma: N-yronpHas npusma; rpaHu
Y OCHOBAHHMS NMPHU3MBIL; IPsIMast U HAKIIOHHAS! TPU3MBI; OOKOBAs M TIOJHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTOIbHBIN Mapauienenuien U ero cpoiicrsa. [lupamuaa: n-yronpHas
nMpaMHzia, TpPaHU U OCHOBaHME NUPAMUJIbI; OOKOBash W IOJHAS IOBEPXHOCTh NHPAMUJBI;
IIpaBWJIbHAsE W YyCEU€HHas MHpamMHuAa. OJIEMEHTbl MNpu3Mbl U nupaMmuisl. [IpaBusbHbIE
MHOTOTPaHHHUKU: TOHSTHE MPaBUJIBLHOIO MHOTOTPaHHUKA; MpaBWIbHAs MpU3Ma M MpaBUIIbHAsS
NUpPaMU/Ia; IpaBUIIbHAS TPEYrojbHas MUpaMHIa U MPAaBUWIbHBIA TeTpadap; KyO. [IpencraBnenue
O MpPaBUJBHBIX MHOIOTPaHHUKAX: OKTa’Ap, AoJeKadap M ukocadap. CeueHus NpusMbl U
NUpaMHJIbI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DneMeHThl CUMMETPUH B IUpaMuax, napaienenurnenax, IpaBUIbHbIX MHOMOTpaHHHUKAX.

Brruncnenue 3m1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans 60koBoit
MOBEPXHOCTU M TIOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUJIONIA[b OCHOBAaHUM, TEOpeMa O
OOKOBOHM IMOBEPXHOCTH MNpsiMOM Mpu3Mbl. [lnomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MpaBWJIBHOM MNHpaMuibl, T€OpeMa O IUIom@aau yceu€HHoW nupamujbl. [lonstue o0 oOnéMme.
O06BEM nupaMuabl, MPU3MBI.

[TomoGubie Tenma B mpocTpaHcTBE. COOTHOIICHUS] MEXIY IUIOMIAASMH TIOBEPXHOCTEH,
00bEMamMu MOTOOHBIX TETI.
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11 KUIIACC

Tena Bpamenust

[unuaapudeckass TOBEPXHOCTh, OOpa3yroOMIMe IUIMHAPUIECKOH IMOBEPXHOCTH, OCh
UWIMHAPUYECKO moBepxHocTU. L{unuuap: ocHoBaHMS 1 OOKOBasi MOBEPXHOCTh, 0Opa3yromias u
OCB; TUIOIIA/Ib OOKOBOM U MOJTHOW MOBEPXHOCTH.

Konuueckasi moBepXHOCTb, 00pa3yrolife KOHHYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW TOBepxHOCTH. KOHyC: OCHOBaHHME W BepIIMHA, OOpasyomas W OCh; IJIOMIAIh
OOKOBOI ¥ TIONMHOW IMOBEPXHOCTH. YCEUEHHBIN KOHYC: 0Opa3ylolue M BbICOTAa; OCHOBAHHS U
OOKOBasi TOBEPXHOCTb.

Chepa u map: meHTp, paamyc, TUAMETp; IUIOMIAIL TOBEPXHOCTH cheprl. Bizaumuoe
pacrniosiokeHue chepsl U IIIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe; Tiomaas chephl.

N3o0pakenue Ten BpalieHus: Ha iockocT. Pa3BépTka HmIMHApa U KOHYCA.

KomOunanuu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHUK, OMUCAHHBIA OKOJIO
cdepsl; cdepa, BIUCAHHAS] B MHOTOI'PaHHUK, WIH TEJIO BPALICHUS.

[Tonstue 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TIapajuiesienunena u cieAcTBus u3 Heé. O0béM mumHIpa, KoHyca. O0bEM
iapa ¥ miomaas cepsl.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOMICHHS MEXIY IJIOMAASIMH IOBEPXHOCTEH,
00bEMamMH MOTOOHBIX TET.

Ceuenust uumnuHApa (MapaUieIbHO W NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapannenbHOe OCHOBAHHIO M MPOXOJIAIIEE Yepe3 BEPIINHY), CCUSHUS IIapa.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTu U B pocTpancTBe. CIoKEHNE U BEIUUTAHUE BEKTOPOB. Y MHOKCHHE
BEKTOpa Ha uucio. PasnokeHue BekTopa Mo TpEéM HEKOMIUIaHApHBIM BekTopaM. I[lpaBuio
napajuienenunena. Penenne 3ama4, CBI3aHHBIX ¢ TPUMCHCHHEM MTPaBUIT ICHCTBUH C BEKTOPAMHU.
[IpsimoyronbHas cucremMa KoopauHAT B mpocTpaHcTBe. KoopamHatel Bektopa. [lpocrteiimue
3aJayd B KOOpAMHATaX. YTol Mexny BekTopamu. CKalsipHOE NPOMU3BENECHUE BEKTOPOB.
Boruncnenue yriioB Mexay OpsIMBIMH U TJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM METOA MpHU
PEIICHNN TEOMETPUICCKUX 3a]1ad.
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INTAHUPYEMBIE PE3YJIbTATbBI
JIMHHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pE3yJabTaThl OCBOCHHS MpPOrpaMMbl ydeOHOro mpeamera «MaremaThkay»
XapaKkTepU3yroTCs:

I'paxnanckoe BocnuTanue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOW TO3UIUM OOYYAIOMIETOCS KaK aKTHUBHOTO W
OTBETCTBEHHOT0 WJIE€HAa POCCHUUCKOro OOIIECTBa, MPEICTABICHUEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SBJICHHH, TPOLEAYyp TPakXITAaHCKOTO OOIIEeCTBa
(BBIOOpBI, OMPOCHI M IIp.), YMEHHEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMH WHCTUTYTaMH B
COOTBETCTBHUH C MX (PYHKIIMSIMHU U HA3HAYCHHUEM.

IMaTpuoTHYecKoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUHUCKON TPAKIAHCKONW UJEHTHYHOCTH, YBOKEHHUS K MPOIUIOMY
158 HaCTOSIHIeMy pOCCHfICKOfI MarTeéMaTukKu, IEHHOCTHBIM OTHOHIICHUEM K JOCTHXKCHHUAM
POCCUHCKUX MaTEMAaTHMKOB U POCCUMCKOM MAaTeMaTHUYE€CKON IIKOJbI, K HCIOJb30BAHUIO ITHUX
JOCTHKEHHUH B IPYTUX HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HAHMEM JIYXOBHBIX IICHHOCTEH POCCHUMCKOTO Hapoaa, c(HopMHUPOBaAaHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, STUYECKOr0 MOBEJICHHUS, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JIOCTUKEHUN HAYKH U JIEATEIIbHOCTHIO YYEHOr0; OCO3HAHHWEM JIMYHOIO BKJIAJla B MOCTPOEHUE
YCTOMYHUBOTO OYyIyIIETO.

JcTeTHYECKOE BOCIIHTAHME:

3CTCTUUYCCKUM OTHOILIICHUEM K MI/Ipy, BKJIrO4Uas 3CT€TI/IKy MAaTEMATUYCCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, pacCyXACHUH; BOCHPUHUMUYUBOCTHIO K
MATEMAaTUYCCKUM aACIICKTaM paSJH/ILIHI)IX BUI0B I/ICKyCCTBa.

dusznuyeckoe BOCNIUTAHHUE:

C(i)OpMI/IpOBaHHOCTI)IO yMeHI/ISI HpI/IMeHSITI) MarTeMaTU4YCCKUEC 3HAHUA B HHTepecax
3I0pOBOT0 U 0e30macHoro odpasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS] K CBOEMY 3J0POBBIO
(3mopoBoe muTaHUE, cOATAaHCUPOBAHHBIA PEKUM 3aHATUN M OTHAbIXa, peryispHas (usmueckas
aKTI/IBHOCTB); q)HBH‘{GCKOFO COBepI_HeHCTBOBaHI/ISI, HpI/I 3aHATUAX CHOpTI/IBHO-OS,Z[OpOBHTGJIBHOfI
eI TEIIbHOCTRIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIONIOOHUS; MHTEPECOM K PazInYHBIM
chepam npodheCCHOHATBHON JIEATEeIPHOCTH, CBSI3aHHBIM C MAaTEMATHKOW U €€ TMPUIIOKEHUSIMH,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BbIOOp Oymyrei mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
JKU3HCHHBIC TUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEW JKU3HM;, TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B
pelﬂeHI/II/I HpaKTI/IT-IGCKI/IX 3a1a4 MaTeMaTI/I‘IeCKOI\/'I HaHpaBJ'IeHHOCTI/I.

IK0JI0rHYecKOe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO JKOJIOTMYECKOW KYJIbTYPhl, NMOHMMAHUEM BIUSHUS COIUAIBHO-
SKOHOMHMYECKHUX IPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOW CpElbl, OCO3HAHUEM
IJI00AJIBHOTO  XapakTepa  OAKOJOTMYECKMX MpoOjeM; OpHUeHTalued Ha  NPUMCHCHHE
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MaTeMaTHYeCKUX 3HAHUN Ui pelieHHsl 3a7ad B O00JIACTH OKpY)Karomlel cpeipbl, IUIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX ITOCIIECTBUI JJIS1 OKPYKAIOLIEN CPEIbL.

LleHHOCTH HAYYHOI'0 NO3HAHUA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAyKU W OOIIECTBEHHOI MPAaKTUKHU, TOHUMaHUEM MAaTeMaTUYeCKOW HAyKH KakK cqepbl
YeJIOBEUYECKON JeSITEIbHOCTH, ATAOB €€ Pa3BUTUS U 3HAYMMOCTH JUISl pa3BUTHUS LUBUIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH M MaTEeMaTHYECKOM KyJIbTYpOM Kak CpPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJISATh IPOEKTHYIO M HCCIENOBATEIbCKYIO JIEATENbHOCTh
WHJIMBUIYyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MertamnpeamMeTHble pe3yIbTaThl OCBOSHHS MPOrpaMMBbl y4eOHOTO rpenMeTa «MaremMaTukay
XapaKkTepU3yIOTCSl  OBJAQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHBLIMU  OeliCEUaMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCATbHbIMU — Pe2VAAMUEHbIMU
oeticmeusmMu.

1) Vuueepcanvuvie nosnasamenwvhvie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYEcco8 o0y yyaowuxcsa (0ceoeHue mMemooos NO3HAHUS OKPYICAowe20 Mupa,
npumMeHenue 102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHuu pabomams ¢ ungopmayueti).

ba3oBble JlornyecKkue AeicTBUA:

® BLISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKA MAaTEMaTHYECKUX OOBEKTOB,
MIOHSATHI, OTHOUICHUH MEXIy MOHATUSMH; (HOPMYITHUPOBATH OIpPEACNICHUS MOHATHH;
YCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK Kilaccu(UKaIMM, OCHOBaHHS I 00001eHUS
U CpaBHEHHUSI, KpUTEPUHU ITPOBOIMMOI0 aHAIU3a;

® BOCIIPUHUMATh, (OPMYJIHPOBATH U NPEOOPa3OBBIBATH CYKICHUS: YTBEPIAUTEIbHBIC M
OTpHIIaTeIbHbIE, € AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BEISIBJIATH MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTUBOpEUns B (paKTax,
JTAHHBIX, HAONIOJICHUAX U YTBEPXKIEHUSX; MpearaTb KPUTEPUU [UIS BBISIBICHUS
3aKOHOMEPHOCTEN ¥ POTUBOPEUNH;

e J[e]1aTh BBIBOJBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOUYeHUH, YMO3aKIIOUECHHUI 110 aHAJIOTUH;

® [IPOBOJIUTH CAaMOCTOSITENIbHO JOKA3aTENbCTBA MATEMATUUECKUX YTBEPKJIEHUH (IIpSIMbIE U
OT TMPOTUBHOTO), BBICTPAWBATh  ApPryMEHTAIMIO, NPHUBOAUTH MPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJBL;

e BEIOMpaTh crmoco0 pemieHUs y4eOHOW 3amaun (CpaBHMBATH HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh Hanbosee MOAXOAAIUN C YIETOM CaMOCTOSTENbHO BbIACIEHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBarebCcKue AeiicTBHUA:

® IICIIOJIb30BAaTh ~ BOMNPOCHl ~ KaK  HCCIIENOBATENbCKMM ~ MHCTPYMEHT  IO3HAHUS;
¢dbopMynupoBaTh BONPOCH], (PUKCUPYIOIINE MIPOTUBOPEUYHE, MPodIeMy, yCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3Yy, APTyMEHTUPOBATH CBOIO IO3UIUIO,
MHEHHUE;
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® IPOBOJUTH CaMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  OKCIIEPUMEHT, HCCIEIOBAHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OObEeKTa, SIBJICHUS, IMpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0bEKTaMHU, SIBICHUSMH, MPOLIECCAMU;

® CaMOCTOSTENHHO (OPMYITHPOBATH 000OIIEHUS ¥ BBIBOJBI 11O PE3yibTaTaM MPOBEIEHHOTO
Ha6JHOIleHI/ISI, HUCCJIICAOBAHUS, OLCHUBATH NOCTOBCPHOCTH IMOJYYCHHBIX PEC3YJIbTATOB,
BBLIBOJOB K 000O0IIECHHI;

® [IPOrHO3UPOBATH BO3MOXKHOC PA3BUTHUC ITPOILIECCA, 4 TAKIKC BBIABUI'ATH NPCAINIOIOKCHUS O
€ro Pa3BUTHU B HOBBIX YCIOBHUSX.

PatGora ¢ undopmaumeii:

® BBLISIBIISATH JEPUITUTH HH(OPMAIIUH, JAHHBIX, HEOOXOJMMBIX JJIsS OTBETA HA BOIIPOC U IS
pelIeHus 3a1auu;

e BEIOMpaTh MHGOPMALMIO W3 HWCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJIM3UPOBATH,
CHUCTEMaTU3UPOBaTh M MHTEPIPETUPOBATh MHGOPMAIIMIO PA3TUYHBIX BUAOB U (GopMm
MPEACTABJICHHS;

® CTPYKTYpHpOBaTh  HMH(OpMAIMIO, MNPEACTaBIATH €€ B  Pa3NUYHBIX  (opMmax,
WUTIOCTPUPOBATH rpapuuecKu;

® OIICHWBATh HAAEKHOCTh HMHPOPMAIMM IO CaMOCTOATEIBHO C(OPMYIHPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbIE Oelicmaus, 00ecneuusarom coopmupo8aHHoCmb
COYUATbHBIX HABLIKOB 00YUAIOUUXCSL.

OO0mennue:

® BOCIIPUHUMATH ¥ (DOPMYTHPOBATh CYXKICHUS B COOTBETCTBHH C YCJIOBUSIMH M IEIISIMHU
o0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAY PElICHUs 3a7a4u, KOMMEHTHPOBATh
MTOJIyYEHHBIA pE3yibTaT;

®B X0J/Ie O0CYXK/IEHHUS 3a/laBaTh BOIIPOCHI IO CYHIECTBY OOCYXJAaeMOW TeMbI, TPOOIEMBI,
pemaeMoil  3ajauM, BBICKAa3bIBaTh MWJCH, HAIICJICHHBIC HA TIOMCK pEIICHHUS;
COMOCTABJIATH CBOM CYXKJIEHUS C CYXKICHUSMH JPYI'HX YYacCTHHUKOB [HAaJora,
OOHapYXHMBATh pa3JIMYMe M CXOJCTBO MO3UIIHIA; B KOPPEKTHOU (popme dpopmyupoBaTh
pasHorIacHs, CBOU BO3PAKCHUS;

® [IPE/ICTABIIATh PE3YNbTAThl PEIICHUs 3aJaud, dKCIIEPUMEHTa, MCCIEOBaHUS, MPOEKTa;
CaMOCTOSITENTFHO BBIOMpATh (hOpMaT BBHICTYIUICHHS C Y4ETOM 3ala4 MpPE3CHTAUUA |
0COOEHHOCTEN ayJUTOpPUH.

CoTpyaHn4ecTBo:

® IOHUMATh W HCIIOB30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHAWBHIYAIbHOW PabOTHI TIpH
pelieHny y4eOHBIX 3a7a4; MPUHUMATh 11eJb COBMECTHON AEATEIbHOCTH, INIAHUPOBATh
OpraHM3alMi0 COBMECTHOH paloThl, pachpefensiTh BUAbl paboT, J0roBapuBaThCs,
00CyXJ1aTh MPOLIECC U Pe3yNIbTaT paboThl; 06001I1aTh MHEHHSI HECKOJIBKUX JIFOACH;

® yJacCTBOBaTh B TPYMIOBBIX (opMax paboThl (00CYykIeHUs, 0OMEH MHEHUM, «MO3TOBBIE
IITYPMB» W HWHBIC); BBINOJIHATH CBOIO YacTh pabOTBI W KOOPAHMHHPOBATH CBOU
JCUCTBUS C IPYTUMH YWICHAMH KOMaH/Ibl;, OIICHUBATh KAYECTBO CBOETO BKJIAa B OOIIHIA
MPOAYKT IO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YUACTHHUKAMH B3aUMOICHCTBHS.
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3) Vuusepcanvuvie pecynamusnsie oeticmeusi, odecneuusaiom hopmuposanue Cmvlci08bix
YCMAHOB0K U HCUSHEHHbIX HABbIKOE TUYHOCTU.

Camoopranm3zaums:

® COCTAaBJIATH IIJIaH, AJITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CIIOCO0O peleHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI pEIIeHUH ¢ y4ETOM HOBOW MH(pOpPMaLIUK.

CaMOKOHTPOJIb:

® BJIa/ICTh HaBbIKAMH [TO3HABATEIbHON pepiieKCUH KaK OCO3HAHUS COBEPIIAEMbIX AeHCTBUI
U MBICJIIUTENIBHBIX MPOLIECCOB, UX PE3YyJbTATOB; BIAAETh CIOCOOAMH CaMONPOBEPKHU,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIBTATA PELICHUS MATEMAaTUYECKON 3a/1a4u;

® [IpEIBUJIETh TPYJHOCTH, KOTOPHIE MOI'YT BO3HUKHYTHh IIPH PELICHMM 3aJa4d, BHOCUTH
KOPPEKTUBHI B JIEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

® OLICHUBAaThb COOTBETCTBHE pE3yJbTaTa LEIM M YCIOBUAM, OOBSICHATH IPUYUHBI
JTOCTIDKEHHSI WM HEIOCTH)KEHHUS PE3YJIbTaTOB JEATEIbHOCTH, HAaXOIHWTh OIIMOKY,
J1aBaTh OLEHKY IPHUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDI
10 KUIIACC

OmnepupoBaTh NOHATHUSMH: TOYKA, PSAMast, ITTIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPUH U CIICACTBHS M3 HUX MPU PEIICHUU TE€OMETPHUSCKUX
3ajad.

OmepupoBaTh TOHATHSAMH: MNApaUICIbHOCTh W MEPHCHIAMKYISIPHOCTh MHPSAMBIX H
IIJIOCKOCTEM.

KnaccuduipoBars B3aMMHOE PacIiOIOKEHUE MPSIMBIX M IUIOCKOCTEW B TPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMH: JIBYIPaHHBIA yroj, TpaHH JBYIPaHHOrO yria, pedpo
JBYTPAHHOT'O YTJIa; TMHEHHBIN Yroj ABYTPAHHOIO YIJIa; TpajycHas Mepa ABYIPaHHOIO yriia.

OmnepupoBaTh MOHSATHUSMH: MHOTOTPAHHHK, BBIMYKIIBIA M HEBBIMYKJIbI MHOTOTPaHHHK,
3JIEMEHTHI MHOTOI'PaHHUKA, IPAaBUIIbHBI MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHbBIC BH/bI MHOTOIPAHHHUKOB (ITUpaMH[a; MPU3MaA, MPSIMOYTOIbHBIH
napajJiesienunen, Kyo).

KnaccuduipoBar MHOTOTpAaHHUKH, BBIOMpas OCHOBaHUS Ui KiacCH(UKanuu
(BBITYKJIBIE W HEBBINYKJIBIC MHOTOIPAHHUKH; MPAaBUIBHBIE MHOTOIPAaHHUKH; TIPSMBIC |
HAKJIOHHBIE TPU3MBI, apaJlIeNeUTIeIb).

OmnepupoBaTh MOHITUSMH: CEKYIIIas ITIOCKOCTh, CEYSHHE MHOI'OTPAaHHUKOB.

OOBSICHATD MPUHIMITBI TOCTPOCHUS CEYCHUI, UCTIONB3Ys METO] CIIE/IOB.

CTpouTh CEYCHHST MHOTOIPAHHUKOB METOJIOM CJICJIOB, BBINOJHATH (BBIHOCHBIC) MJIOCKUE
YEPTEIKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHI CBEPXY, COOKY, CHH3Y.

Pemath 3amaun Ha HAXOXKACHHE T'COMETPUYECCKAX BEIMYMH IO 00pa3lam HiIH
aNITOPUTMaM, TPUMEHSIS M3BECTHBIC AHAIUTHYECKHE METOJbl IPHU PEIICHHHM CTaHIApTHBIX
MaTeMaTHYEeCKHX 3a7ad Ha BBIYHCICHUE PACCTOSHUA MEXIY IBYMsSI TOYKAMH, OT TOYKH [0

HpSIMOfI, OT TOYKH 0 MIIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCA MTPSAIMBIMU.
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Pemmate 3amaum Ha HAXOXKICHHE T'E€OMETPUYECKHX BEIMYMH TI0 00pa3iaM HiH
QITOPUTMAM, TPUMEHSS HM3BECTHBIC AHAIUTUYECKUE METOABl NpPHU PEIIeHUH CTaHIAPTHBIX
MaTeMaTHYeCKUX 3a]ad Ha BBIYMCIICHHE YIIIOB MEXKIY CKPCIIMBAOIIUMUCS MPSIMBIMH, MEXIY
MPSIMOH M TIOCKOCTBIO, MEXTY TUIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.

Bbrauciare 00bEMBI U TUIOIIAAN TOBEPXHOCTEH MHOTOIPAaHHHMKOB (TIpU3Ma, MAPaMuUa) C
MPUMEHCHHEM (OPMYII; BBIUUCISITH COOTHOIICHUS MEXKIY IUIOMIAISIMU IOBEPXHOCTEH,
00BbEMaMU MOT0OHBIX MHOTOTPDAHHUKOB.

OnepupoBarh TOHATUSMH: CHMMETPHS B TIPOCTPAHCTBE; IIEHTP, OChb W IUIOCKOCTH
CUMMETPUH; IICHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPBI.

N3BnekaTh, MpeoOpa3oBbIBaTh M MHTEPIPETHPOBATH WH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuUYecKuX (purypax, mpeicTaBIeHHYIO Ha YepTeKax U PUCYHKAX.

[MpumensTh reomerpuueckue (AaKThl Ui pPEUICHHUS CTEPEOMETPHUYECKUX — 3ajad,
MPEIONAraloIIUX HECKOJIBKO IIAaroB PEUICHHS, €CJIM YCJIOBUS TPUMEHEHUsS 3a/laHbl B SIBHOM
dbopme.

[IpuMeHsITh MPOCTEHINNE MPOTrPaMMHBIC CPEIICTBA U AJICKTPOHHO-KOMMYHUKAIIHOHHBIC
CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUYCCKUX 3a71a4.

[IpuBOomUTE, TpPHUMEpPHI MAaTEMATHYCCKUX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHSATh TIOydeHHBIC 3HAHHWS Ha MPAKTUKE: aHAM3HPOBATh PEAbHBIC CUTYallUd H
MPUMEHITh U3YYEHHBIE TIOHATHS B  TMPOLECCE TMOWCKA PEIICHHUS MaTeMaTUYeCKU
cOpMyYIHPOBaHHOW MPOOJIEMBI, MOJEIHPOBATH PEAbHBIC CUTYAIlMH Ha S3BIKE T'C€OMETPHH,
HCCIIEIOBATh MOCTPOSHHBICE MOJAETU C UCIOIB30BAHHEM T'€OMETPUUYECKUX MOHSATHH U TEOpeM,
ammapara anreOpbl; penaTh IpakTHIeCKUE 3aa9H, CBSI3aHHbBIC C HAXOXKICHUEM T€OMETPUICCKUX
BEITUYHH.

11 KUIIACC

OmnepupoBarb MTOHSATHUSIMH: VIAHIAPUIECKast MIOBEPXHOCTb, oOpasymoiue
LUMIMHIPUYECKON MOBEPXHOCTH; LIMJIMHAP; KOHUYECKask TOBEPXHOCTh, 00pa3yroline KOHNYEeCKON
MOBEPXHOCTH, KOHYC; CepruecKas MOBEPXHOCTb.

PacnioznaBaTh Tena BpauieHus (LUJIMHAP, KOHYC, chepa u map).

OOBACHATH CITOCOOBI TTOTYYCHHS TEIT BpaIlCHUS.

KnaccugunupoBars B3auMHOE pacioiokeHue ceprl U MIOCKOCTH.

OnepupoBarh MOHATHUSMHU: HIAPOBONW CETMEHT, OCHOBAHME CErMEHTa, BBICOTA CETMEHTa;
IapOBOM CJI0M, OCHOBAHUE IAPOBOI0 CJI0S, BBICOTA LIAPOBOI0 CIIOS; IAPOBOM CEKTOP.

Boruncnsate 00bEMBI M TUIOMIAN TTOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUYECKUX TeNl C
MPUMEHEHHEM (HDOPMYIL.

OnepupoBarh MOHSATUSMHU: MHOT'OTPAHHUK, BIUCAHHBIN B cdepy M OMUCAHHBIA OKOIO
cdepsl; cepa, BiucaHHasi B MHOI'OI'PaHHUK UJIU TEJIO BPAIllEHUS.

BbIYHCHsATE COOTHOIIEHHST MEXAY IUIOMIAIMUA MOBEPXHOCTEH M 00bEMaMu MOIOOHBIX
Tel.

N3o0paxkaTh n3ydyaemble (GUIypbl OT PYKM M C IPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
WHCTPYMEHTOB.
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BrImonHATE (BBIHOCHBIC) ITIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYP: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpaIllleHUs.

W3Bnekarb, MHTEPIPETUPOBATH U MPEoOPa30BBIBATE MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHUECKUX (QUTYpax, IPEJCTaBICHHYIO Ha YepTex,ax U PUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

Brimonusate I[eﬁCTBHH CJIOKCHUA BCKTOPOB, BBIYUTAHUA BECKTOPOB U YMHOXCHUS BCKTOpaA
Ha YKCTI0, OOBSICHATH, KAKUMHU CBOWCTBAMU OHH 00IaatoT.

[IprMeHATH MpaBWIIO NapaAJUIEIICITAIIEA.

OnepupoBarh MOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWUHATHI BEKTOpPA, Yrojd MEXIy BEKTOpaMH, CKaJSpHOE
MMpOU3BCACHUC BCKTOPOB, KOJINIMHCAPHBIC U KOMIIJTAHAPHBIC BCKTOPHI.

Haxoautb cymMMy BEKTOpPOB U MPOHU3BEJCHHE BEKTOPa Ha YHMCIIO, YTOJl MEXKIY BEKTOpaMH,
CKaJIIPHOE MPOU3BEJICHHE, PACKIIaIbIBATh BEKTOP 10 JIBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3amaBaTh MIIOCKOCTh YPAaBHEHHUEM B JIEKApTOBOM CHCTEME KOOPAUHAT.

[Ipumensite reomerpuueckue (ATl Ui  PEUICHHS CTEPEOMETPHUYECKUX — 3ajad,
MIPEIONaraoIIuX HECKOJIBKO IIAaroB PEUICHHs, €CJIM YCJIOBUS MPUMEHEHUs 3a/laHbl B SIBHOM
dbopme.

Pemartp mpocrteiinne reoMeTpudyeckie 3a/1adyi Ha MPUMEHEHHE BEKTOPHO-KOOPINHATHOTO
METO/aA.

Pemarp 3amaum Ha J0Ka3aTeNbCTBO MAaTeMAaTUYECKUX OTHOIIGHWH W HaXOXKJICHHE
reOMETPUYECKUX BEIMYMH MO oOpasliaM WIM ajJropuTMaM, MPUMEHSs U3BECTHbIE METOAbI MPU
PCHICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3aj1a4.

[IpumeHsaTh mpocTeilline MporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBomuTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC U IKU3HH,
pacrio3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpumeHsTh MOMyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAM3HPOBATh peajbHbIe CUTYaIlUd U
MIPUMCHATH HN3YUCHHBIC IIOHATUSA B mponecce IIOHCKa peIICHUA MaTeMaTH4YCCKN
chOopMyIHUPOBaHHON MPOOIEMBbI, MOAETUPOBATh pEATbHBIC CUTYallMHM Ha S3bIKE TECOMETPHH,
WCCIIEIOBATh IOCTPOCHHBIE MOJIENIM C HWCIIONB30BAHUEM T€OMETPUYECKUX TOHSITHH U TEOPEM,
anmapata anreOpsbl; pemaTh TPAKTHUECKHUE 3a/1a49H, CBSI3aHHBIC C HAX0XKICHUEM T€OMETPUIECKIX
BEJTUYMH.

Onepatop 3710 000 "KomnaHus "TeH3op"
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10 KJIACC
KoauuecTBO 9acoB BHGKTPOHHLIG
Ne HanmenoBaHue pa3iesioB U TeM
w/n HpOrpaMMBI Beero Kontpoabnusie | Tpakrtuueckne | (uHppoBbie)
paboThl padoThl o0pa3oBaTe/IbHbIE
pecypchl
1 [ToBTopenwue. Ilnannmerpus 3
2 BBenenue B crepeomMeTpuio 3 bubnnorexa LIOK
https://m.edso0.ru/1c209e37
[IpsiMble 1 MJIOCKOCTH B MTPOCTPAHCTBE. 14 1 Bu6uorexa LIOK
3 [TapamienbHOCTh NPAMBIX U INIOCKOCTEN hitps:/m.eds00.ru/1c209e37
4 [lepneHMKYISIPHOCTH MPSIMBIX U MIJIOCKOCTEH 12 bubmorexa IIOK
https://m.edsoo.ru/1c209e37
5 VYTbl MEXIY OPSIMBIMH U INIOCKOCTSIMU 8 1 Bu6muorexa LIOK
https://m.edsoo.ru/1c209e37
6 MHororpaHHUKH 13 1 bub6nuoreka ITOK
https://m.edsoo.ru/1c209e37
7 OO6BEMBI MHOTOTPaHHUKOB 9 1 bubmmoreka [TOK
https://m.edsoo0.ru/1c209e37
8 [ToBTOpEHME: CEeUEHNUsI, PACCTOSHUS U YIJIbI 6 1 bubmorexa [JOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 5 0

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NOAMNUCHIO

«CpepHsasa O6weobpasoBaTtenbHas LLkona N22» r.Cumcpeponons, MBOY,

KyxHuHa Bepa AnekcaHapoBHa
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11 KJIACC
Konn4yectBo yacos DJIEeKTPOHHBIE
HanMeHoBaHMe pa3/ieioB U TeM ungpoBbIe
Ne i/m P Konrtpoasubie | TIpakTuueckue (tnbp )
NMporpaMmbI Bcero odpa3oBaTe/ibHbIE
padoTbI padoThI pecypesI
1 [ToBTOpEHME 3
bubnuoreka [JOK
2 B 11 1
€KTOPBI ¥ KOOPJMHATHI B IIPOCTPAHCTBE htts://m.eds00.ru/1c209€37
bu6nuoreka [JOK
1
3 Tena Bpatenns 1 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
4 OOBEMEL Ten > https://m.edsoo.ru/1c209e37
5 [ToBTOpenue, 060061IIeHNE, 4 1 bubmuoreka IJOK
cucTeMaTHu3alus 3HaHUui https://m.edsoo0.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOI NOANMUCHIO
«CpepHsasa O6weobpasoBaTtenbHas LLkona N22» r.Cumcpeponons, MBOY,

KyxHuHa Bepa AnekcaHapoBHa
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MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOT' PAMMBI

10 KJIACC
Kon npo- .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
BEpEMOro 0o0pa3oBaTe/IbHON MPOrpaMMBbI cpeHero 0o1mero 00pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBath MOHATUSIMU: TOUKA, PSAMasi, INTOCKOCTh
29 [IpuMeHsTh aKCHOMBI CTEPEOMETPHHU U CIISICTBUS M3 HUX TPHU PEIICHUH
' reOMETPHYECKHX 3a/1a4
73 OmnepupoBarh NOHATHAMHU: APALIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX U
' IJIOCKOCTEH
24 Knaccugunuposars B3auMHOE pacronoKXeHUe MPsIMBIX U TUNIOCKOCTEN B
' POCTPAHCTBE
OmnepupoBath MOHATUSAMH: IBYTPAHHBINA YroJ, TPaHH JBYIPAaHHOTO yria, pedpo
7.5 JBYTPAHHOI'O yIJja, JUHEWHBIN YroJl IBYITPAHHOIO YIJIa, FPpajycHas Mepa
JIBYIPAHHOI' O yria
76 OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BBITYKIIBIA U HEBBITYKIIbIH
' MHOT'OI'paHHHK, JIEMEHTHI MHOTOTpaHHHKA, TPABMIILHBI MHOTOTPAaHHUK
27 Pacrnio3HaBaTh OCHOBHBIC BUIBI MHOTOTPAaHHUKOB (TUpaMU/Ia, pU3Ma,
' IPSIMOYTOJIBHBIN MapaJenenumnes, Kyo)
KnaccuguupoBars MHOTOrpaHHUKH, BEIOMpPAasi OCHOBAHUS ISl KIIaCCH(PHUKALIUN
7.8 (BBIYKJIbIE M HEBBINYKJIbIE MHOTOIPaHHUKH, TPABUJIbHBIE MHOI'OIPaHHUKH, TIPSMBbIE
¥ HaKJIOHHBIE TIPU3MBI, TIapaJlIeIICTTHITC b )
7.9 OmnepupoBarh MOHATUSIMHE: CEKYIAs TIOCKOCTh, CEUEHUE MHOT'OTPaHHUKOB
210 OOBACHATH MPUHLIUIIBI TIOCTPOCHUS CEYCHUH MHOTOT PAHHUKOB, HCITOIB3YsI METOT
' CIIeI0B
CTpouThb ceueHus: MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BHIHOCHBIC)
7.11 IUTOCKUE YEePTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (pUTYp: BUI CBEPXY, COOKY,
CHH3Y
Pemrate 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUAX BETMIMH IO 00pa3iam it
ITOpUTMaM, IPUMEHSS U3BECTHBIC aHATUTHYECKHE METOBI P PEILICHUH
7.12 CTaHJAPTHBIX MAaTEMaTUYECKUX 3a]1a4 Ha BHIUMCIIEHUE PACCTOSIHUN MEXIY ABYMs
TOYKAMH, OT TOYKH JIO IPSIMOM, OT TOYKH JIO IIIOCKOCTH, MEXKITY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMU
7.13 Pemrarte 3a1aun Ha HAXOXKAEHUE TEOMETPUUECKUX BEJIMYMH MO 00paslam Uitk
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aJropuTMaM, IPUMEHSS U3BECTHBIC aHATUTUYECKUE METOBI IIPU PELICHUN
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7ja4 HAa BBIYMCIICHUE YIIIOB MEXKY
CKPELIMBAIOIIMMUCS IPSIMBIMU, MEKY IPSIMOU U IIJIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMH, IBYIPAHHBIX YIJIOB

BoraucnsaTe 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpHU3Ma,

7.14 NUpaMu/Ia) ¢ IpUMEHEeHHEM (GOpMYJl, BEIYUCIATh COOTHOIICHUS MEXAY IO IMU
HOBEPXHOCTEH, 00bEMaMU MOAOOHBIX MHOT' OIPAHHUKOB
215 OnepupoBaTh NOHATUSAMH: CAMMETPHSI B TPOCTPAHCTBE, LIEHTP, OCh U IIIOCKOCTh
' CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYpHI
W3BnekaTs, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALIHIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PUTypax, IPEICTaBICHHYIO Ha yepTexax u
pUCYHKaX
[TpumMeHsTH reomeTprueckue GpaxThl U PeIIeHHs] CTePEOMETPUYECKHX 3a/1a4,
7.17 IPEOIAralolX HECKOIBKO IIar0B PELLICHUs], €CIIU YCIIOBUS IPUMEHEHUS 3a1aHbl
B sIBHOU (popme
718 [IpuMeHATH mpoCTeiIIKe MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPEOMETPUUECKUX 3a1au
219 [TpuBOAUTE MpUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HHU,
' pacIio3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TprMeHATH MOTydeHHbIE 3HaHUS HAa IPAKTUKE: aHATU3UPOBATh peabHbIe CUTYaAIH
¥ TIPUMEHSATH U3yYECHHBIC TIOHSATHS B IPOIECCE TTONCKA PEIICHUST MATEMaTHYEeCKH
290 chopMynupoBaHHON MPOOIEMBI, MOJEINPOBATh PEaIbHBIE CUTYAIllUU Ha S3bIKE
' reOMETPHH, UCCIIEI0BATh NOCTPOCHHbBIE MOJIENIH C UCIIOIb30BaHUEM
TeOMETPHUECKUX TIOHATHI U TEOpeM, alapara ajareOpsl, penaTh MpaKTHIeCKUue
3aJ]aui, CBA3aHHBIEC C HAXOX/IEHHUEM T'€OMETPHUUECKUX BETHUUH
11 KJIACC
Koxa npo- .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
BepseMoro o0pa3oBaTe/IbHON NPOrpaMMbl CpeiHero o01ero o0pasoBaHus
pe3yJabrarta
6 ['eomerpust
OnepupoBaTh NOHATUAMU: HUIMHIPUYECKAs TIOBEPXHOCTh, 00pa3ykoLIye
6.1 WINHAPUIECKON TTOBEPXHOCTH, IMWJIMHP, KOHUYECKasi TOBEPXHOCTh, 00pa3yromue
KOHUYECKOH MOBEPXHOCTH, KOHYC, cepuyecKas TOBEpXHOCTh
6.2 PacniosnaBath Tena BpamieHus (LMIUHAP, KOHYC, chepa U map)
6.3 OOBACHATH cIOCOOBI MOTYyYEHHUS TeJl BPALLCHUS
6.4 KnaccugunupoBars B3auMHOE pacnoiokeHne cepbl U IIOCKOCTH
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OHCpI/IpOBaTB IIOHATHUAMMU . maPOBOﬁ CECIMCHT, OCHOBaHHEC CCTMCHTA, BBICOTaA

6.5 CErMEeHTa, IapOBOIl CII0M, OCHOBAHHUE IIaPOBOI0 CJIOSA, BBICOTA IIAPOBOT'O CJIOS,
LIapOBOM CEKTOP
6.6 Boeraucnsate 00bEMBI U TLTOMIAAH TOBEPXHOCTEH TN BPAIICHHS], TEOMETPUUECKUX
' TeJI C IPUMEHEHUEM (hopMyIT
6.7 OnepupoBaTh MOHATUSAMH: MHOTOTPaHHUK, BIIMCAHHBIN B chepy U ONMHUCaHHBIN
' okoJio cdepsl, chepa, BIUCaHHAS] B MHOTOTPAHHUK WJIH TEJIO BpaIlEHUS
6.8 BbryncnsaTe COOTHOIIEHHS MEXAY TUIOIMIAIIMU TTOBEPXHOCTEN U 00bEMaMu
' OJ00HBIX TEJI
6.9 N3o0paxkaTh n3ydaemble GUTYpHI OT PYKU M ¢ IPUMEHEHHEM MPOCTHIX YEPTEKHBIX
' UHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEXU U3 PUCYHKOB POCTHIX 00bEMHBIX
' buryp: BU1 cBepxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TN BPAICHUS
W3Bnekarb, MHTEPIPETUPOBATH U IPEOOPA30BHIBATH HHPOPMALIHIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTekKax U
pPHCYHKax
[IpumensTh reomerprueckue GaxThl U peIIeHHs] CTepeOMETPUYECKHX 3a/1a4,
6.12 MPEOoaraouX HECKOIbKO IIaroB PEIIeHNs, €CIIU YCIOBHS PUMEHEHHS 3aaHbl
B SIBHOU (opme
6.13 OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATh AelCTBUS CIIOKEHHSI BEKTOPOB, BHIYMTAHMSI BEKTOPOB U YMHOKEHUS
' BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHU 00JIaAAI0T
6.15 [IpuMeHsATH NpaBUIIO Napajiesienunea Npyu cI0KEHUH BEKTOPOB
OnepupoBaTh NOHATUAMM: JEKApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
6.16 MOJ1yJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YT OJI MEXKAY
' BEKTOPAMH, CKAISIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIaHAPHBIE
BEKTOPBI
Haxoautb cyMMy BEKTOPOB M IIPOU3BEJICHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
6.17 BEKTOPAMH, CKaJISIPHOE MPOU3BEACHHE, PACKIIaIbIBaTh BEKTOP 110 ABYM
HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3aaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKApPTOBOM CHCTEME KOOPAUHAT
6.19 Pemats npocreiinne reoMeTpuuecKre 3aja4l Ha IPUMEHEHNE BEKTOPHO-
' KOOPJIMHATHOT'O METO/A
Pemiath 3a1aun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUH M HaXOXKICHHUE
6.20 reOMEeTPUUYECKUX BEJIMYMH 110 00pa3liaM Wil alropuTMaMm, IPUMEHSS U3BECTHbBIE
METO/Ibl IPU PEIIEHNHU CTAaHIAPTHBIX MaTEMaTUYECKHUX 3aa4
6.21 [IpuMeHATH mpoCTEMIINE IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTCMEI ITPU PCHICHUN CTCPCOMETPUUICCKUX 3a1aY
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HpI/IBOI[I/ITB NpUMEPLI MATEMATHICCKUX SaKOHOMepHOCTeﬁ B IIPHUPOAC U )KU3HU,

6.2 pacrno3HaBaTh MPOSBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpumeHsTh MonydeHHbIE 3HaHUSI Ha TPaKTHKE: aHAJIM3UPOBATh pealibHble CUTYaI[uU
Y IIPUMEHATH U3YUEHHBIE IOHSTHS B IIPOLIECCE TIOUCKA PEIIEHUS MaTEMaTHUECKU
6.23 copMynupoBaHHON MPOOIEMBI, MOJEINPOBATh PEAIbHbIE CUTYAllUU HA S3bIKE

Tre€OMETPHH, UCCIIEN0BATh IOCTPOCHHBIE MOJIENIN C UCIIOIb30BAHUEM
reOMETPUUECKUX MOHATUI U TeOpeM, armapara ajareOpsl, pemarb IpakTHYecKue
3aJjaui, CBA3aHHBIE C HAXOX/IEHUEM I'€OMETPUUECKUX BETUUUH
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INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon | IIpoBepsieMblii 3J1eMeHT COePKAHUSA

7 I'eomerpus
OcHOBHbIE MOHATHUS cTepeoMeTpur. Touka, mpsiMasi, JI0CKOCTh, MpocTpaHcTBO. [ToHsTHE
7.1 00 aKCHOMaTUYECKOM ITOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUHU U CIICICTBHS
U3 HUX

B3anMHoe pacnonokeHue NpsiMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIHNECS, TApAIIETbHbIE U
CKpeluBaroluecs npsmele. [lapannenbHOCTh NPAMBIX U INIOCKOCTEN B TPOCTPAHCTBE:!
IapajuleJbHbIE MIPSIMbIE B IPOCTPAHCTBE, MAPAIIEIbHOCTD TPEX MPSAMBIX, NapaIEIbHOCTh
7.2 IIPSIMOM M TUIOCKOCTHU. YTJIbl C COHAIIPABIECHHBIMUA CTOPOHAMH, YTOJI MEXY NPSMBIMU B
npoctpaHcTie. [lapanenbHOCTh MIOCKOCTEN : MapallyieIbHbIE NTIOCKOCTH, CBOMCTBA
napajieNbHBIX 1m1ockoctei. [IpocTeiiniie mpocTpaHCTBEHHbIE (GUTYPBI HA TNIOCKOCTH
TeTpa’p, Ky0, mapasuieNenurne1, ToCTPOSHUE CeueHUN

IlepneHIMKYIApHOCTD MIPSIMON U IUIOCKOCTH: IIEPIEHAUKYIISIPHBIE TPSIMBIE B
MIPOCTPAHCTBE, NPSIMBIE MapaJuIeIbHbIE U NEPIEHANKYJISIPHBIE K IUIOCKOCTH, TPU3HAK
MEPIEHIUKYIIAPHOCTH IPSIMON U INIOCKOCTH, TEOPEMA O NPAMOU NEPIEHAUKYIISIPHON
73 IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKAY IPSIMOH U INIOCKOCTBIO, JBYTPDAHHbBIN
' YroJ1, IMHEWHBIN YroJI IBYTPaHHOrO yria. llepnenauKkyisp 1 HakJIOHHBIE: paCCTOSIHUE OT
TOYKH J10 IJIOCKOCTH, PACCTOSIHUE OT NMPSIMOMU J0 IIIOCKOCTH, TPOESKIHS (PUrypsl Ha
IJI0CKOCTb. [lepneHnKynsapHOCTb INIOCKOCTEN : IPU3HAK NEPIEHIUKYISIPHOCTH IBYX

mIockocter. Teopema o TpEX nepneHuKyIsIpax

[ToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE AJIEMEHTHI MHOI'OTPAHHUKA, BBIITYKIIBIEC U
HEBBIITYKJIbIE MHOI'OTPaHHUKH, pa3BEPTKa MHOrorpanHuka. Ilpusma: n-yronpHas npusma,
I'pPaHU U OCHOBAHUS MPU3MBIL, IIpsSMasi U HAaKIIOHHAsI TPU3Mbl, OOKOBas U MOJIHAs
ITOBEPXHOCTH ITpu3Msl. lapaienenunen, mpsAMOyroabHbIN apauIeIeuIe U €ro

74 cBoiicTBa. [Tupamuna: N-yroiapHas mupaMuia, TPaHU U OCHOBAHUE MUPAMUIbI, OOKOBas U
' IIOJIHAs TIOBEPXHOCTh MUPAMUABI, IPABUJIbHAS M YCEUEHHAS TUPaMUa. DJIEMEHTBI
MIpU3MBI U TupamMusl. [IpaBuIbHBIE MHOTOTPAaHHUKH: IIOHATHE TPABUIIBHOTO
MHOI'OI'PAHHMKA, IIPaBUJIbHAS IIPU3MA U NIPAaBUJIbHAS MIUPAMUJA, IPABWIbHAS TPEYTrOIbHAas
NUpaMyu/ia ¥ MpaBUIbHBIN TeTpasp, Kyo. IIpencraBinenue o mpaBUIbHBIX

MHOTOTpaHHHUKAX: OKTa’Jp, 10JIeKadap U ukocadipyrue CedeHus Mpu3Mbl U IUPaMU/IbI

75 CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMECTPUA OTHOCUTCIIBHO TOYKHU, Hp?[MOI\/’I, IIJIOCKOCTH.

OneMEHTBI CUMMCTPUU B IUPAMUJAX, TapaJlICJICIUIICAAX, [IPABUJIBHBIX MHOI'OI'PAHHUKAX

Brruncrienue 31eMeHTOB MHOTOIpPaHHUKOB: p&€0pa, nuaroHaiu, yrisl. [Tnomans 60koBoit
7.6 MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSIMOW MPU3MBI, IJIOUIab OCHOBAHMI, TEOpEMa O
OOKOBOM MOBEPXHOCTHU MPSAMOK Tpu3Mebl. [Lnommans 60KOBOI MOBEPXHOCTH U TTOBEPXHOCTH
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NPaBWIILHON MUPaMUJIBI, TEOPEMa O IUIOMAAN yceu€HHOM nupamupl. [lonsTue 06
00béme. OOBEM MUPaMU/IbI, TPU3MBI

[TonoGubIe Tena B mpocTpancTBe. COOTHOMICHHS MEXTY TUTOIIAsIMU TTOBEPXHOCTEH,

7.7 .
00bEMaMu MTOTOOHBIX T
11 KJIACC
Kon ITpoBepsieMblii 3JIEeMEHT COACPKAHMS
6 I'eomerpust
Hunuuapuyeckas MOBEPXHOCTh, 00pa3yoIIne WINHIPUUECKON TOBEPXHOCTH, OCh
6.1 HWIMHAPUYECKOH moBepxHocTU. L{unuuap: ocHoBaHUs 1 OOKOBast MOBEPXHOCTb,
oOpa3yromas 1 oCh, TUIOIIa b OOKOBOM U TTOJHON TOBEPXHOCTH
Konunueckast moBepxHocTb, 00pa3yroiine KOHH4eCKOM MOBEPXHOCTH, OCh U BEPILKHA
6.2 KOHWYECKOH noBepxHocTH. KOHYC: OCHOBaHUME U BEpIIMHA, 00pa3yromas U OCh, IUIOMAIb
' OOKOBOH U MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIine 1 BbICOTa, OCHOBAHMS
1 OOKOBasi MOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paauyc, IMamerp, IIomais IoBepXHOCTH cheprl. Bzaumuoe
pacrionoxkenue cepbl U INIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe, Mmiomans ceps
6.4 N300paxenne Te BpalleHus Ha TUIOCKOCTH. Pa3BEpTka mUIuHApa U KOHYyCa
6.5 KomOuHanmu Ten BpalieHus 1 MHOTOIPaHHUKOB. MHOTOrpaHHUK, OMMCAHHBIA OKOJIO
' cdepsl, cepa, BOUCaHHAS] B MHOTOT'PAaHHUK, WIIH TEJIO BPALICHUS
[Tonsitue 06 00BEMe. OcHOBHBIE CBOIICTBa 00bEMOB Tell. Teopema 06 00bEME
6.6 MPSIMOYTOJILHOTO TTapajuienienuiiena u cieactsus u3 He€. O0bEM NMIMHIIpa, KOHYCA.
O06BEéM mapa u rwiomazab chepol
6.7 [Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEX/TY IJIOMIA IIMH ITOBEPXHOCTEH,
' 00BEMaMU ITOTOOHBIX TET
6.8 CeueHus nuIuHApa (MapanieabHo U MEePIEeHUKYISIPHO OCH), CEUEeHUs KOHYyCca
' (mapaenbHOe OCHOBAHMIO U MPOXOJIAIIEE Yepe3 BEPIINHY), CEUESHUS 11apa
Bekrop Ha muiockocTH U B ipocTpancTBe. CloKeHne U BBIUNTAaHUE BEKTOPOB.
6.9 YMHO)k€EHUE BEKTOpa Ha 4yucio. Pa3noxeHne BEKTopa o TpEM HEKOMILIAHAPHBIM
' BekTopam. [IpaBuio napamienenunesna. Pemenue 3a1ay, CBsI3aHHBIX C IPUMEHEHUEM
MpaBWI ICUCTBUM C BEKTOPaMHU
[IpsimoyronbHas cuctemMa KoopAMHaT B pocTpaHcTBe. KoopanHaTel BEeKTOpa.
6.10 [Ipocretimue 3a1a4u B KOOpJIMHATAX. YTOJI MEXy BekTopamu. CKaJsipHOE TPOU3BEICHUE
' BEKTOpPOB. Brruncienue yrioB Mexay IpsMbIMU U 1iockocTssMu. KoopanHatHo-
BEKTOPHBII METO MPH PEIICHUH F€OMETPUUYECKUX 33134
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ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJHET'O OBIIET'O OBPA30BAHMUSA

Kox npo-
BepPsieMOro
TpedoBaHMs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pPe3yJibTaTaM O0CBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
oOpa3oBaHus

Brnanenue meTonaMu 10Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a7a4;
yMeHHe (HopMyIHpoBaTh U ONEPUPOBATH MOHATUIMU: ONPEICIICHNUE,
aKCHOMa, TEOPEMA, CIEACTBUE, CBOMCTBO, IPU3HAK, JJOKA3aTENbCTBO,
pPaBHOCUJIbHBIE (POPMYIMPOBKU; IPUMEHSTh UX; YMEHUE (OPMYIUPOBATH
00paTHOE U MPOTUBOMNOI0KHOE YTBEPKICHHUE, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCII0JIB30BATH METOJL MATEMATUYECKON UHIYKIUH;
IPOBOJMTH JOKA3aTEJIbHbIE PACCYKACHUS IPU PEIICHUH 3a/1a4, OLCHUBATh
JIOTUYECKYIO IPABUJIBHOCTD PACCYXJACHUI; YMEHHE ONEepUpPOBaTh
MOHSTUSIMHA: MHOXKECTBO, IIOMHOXECTBO, OIEpaLlMU HaJl MHOKECTBAMU;
YMEHHUE UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapat Ui ONUCaHUsI
peaJIbHBIX MIPOLIECCOB U SBJICHUH U MPU PELICHUH 33/1a4, B TOM YHUCIIE U3
JPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, IMKI, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh U
OIKCHIBATh rpadbl pa3InYHBIMU CIIOCOOAMM; UCIIONIB30BATh I'padbl IPU
pelIeHnH 3a1a4

YMeHnue oneprupoBarh NOHATUAMU: HATYPAIBHOE YUCIIO, LIETI0€ YHUCIIO,
CTEIeHb C LeJIBIM [TOKa3aTeseM, KOpeHb HaTypallbHOM CTEeNeH!, CTENEeHb ¢
paloHaIbHBIM IIOKa3aTeJIEM, CTETIEHb C AEMCTBUTEIbHBIM [TOKA3aTEIIEM,
aorapudm 4ucia, CHHYC, KOCHHYC U TAaHT€HC MTPOM3BOJIBHOIO YUCIIA,
OCTaTOK 10 MOJYJIIO, PallMOHATIbHOE YUCIIO, HPPALIMOHATIBHOE YUCIIO,
MHO’KECTBA HATYPaJIbHBIX, IIEJIbIX, pAalliOHAJIbHBIX, 1€HCTBUTEIbHBIX YUCEIT;
YMEHHUE UCTIOIb30BaTh IPU3HAKU AETUMOCTH, HAUMEHBIINNA 00IIuit
JIeTUTEIb U HaMEHbIIIee o0lee KpaTHoe, anroput™ EBkinmnaa npu
pEeLIeHNH 33a]]a4; 3HAKOMCTBO C Pa3IU4YHbIMHU O3UIIMOHHBIMUA CUCTEMaMHU
CUMCIIEHUS; YMEHHE BBIIOIHATH BHIYMCICHUE 3HAUCHUH U IPeoOpazoBaHMs
BBIPa)KEHUI CO CTENEHsAMH U Jorapudmamu, npeodpazoBaHus ApoOHO-
palOHAIbHBIX BHIPAKEHUIN; YMEHUE ONEPUPOBATH IOHATUAMU
MOCJIEI0BATENIbHOCTD, apu(MEeTHUECKast IPOrPeccusi, FTeOMEeTpHUECKas
nporpeccusi, 0eCKOHEYHO yObIBarOIasi TeOMEeTpUUYECKas IPOrpeccus;
YMEHHME 3a]1aBaTh MOCJIEI0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO
PEKYPPEHTHBIX (POpMYJ; YMEHHE ONEPUPOBATH MOHATHAMU: KOMILIEKCHOE
YHCII0, CONPSKEHHBIE KOMIIJICKCHBIE YUCIIA, MOYJIb U apI'yMEHT
KOMIUIEKCHOI'0 YHclia, popMa 3aIIUCH KOMITJIEKCHBIX YHCEeNl
(reomeTpuyeckasi, TPUTOHOMETPHYECKas U anredpanyeckas); yMeTh
IPOU3BOAUTH apU(PMETHUECKUE ICHCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
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MPUBOJIUTH MPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX YUCEN; OIIEPUPOBATh
MOHSATUSAMHU: MaTpulia 2x2 1 3X3, onpeneanuTeNb MaTPHIIBI,
F€OMETPUYECKUI CMBICIT OMPEACITUTENS

YMeHue onepupoBaTh MOHATUAMU: PAllMOHAIbHBIEC, UPPAL[UOHAIIBHEIE,
II0Ka3aTeNbHbIe, CTENIEHHbIE, JOrapu(PpMHUUECKHE, TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH ITOHATHUAMM:
TOX/IECTBO, TOXKJIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO,
CHCTEMa ypPaBHEHUH U HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHUH,
HEPABEHCTB U CHCTEM; YMEHHE pelIaTh YPAaBHEHHSI, HEPABEHCTBA U CUCTEMBI
C TIOMOMLIBIO PA3JINYHBIX IPUEMOB; PELIATh YPABHEHHUsI, HEPABEHCTBA U
CHCTEMBI C ITapaMeTPOM; IPUMEHATh YPAaBHEHUS!, HEPABEHCTBA, UX CUCTEMBI
JUI pellieHusl MaTeMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 pa3JInYHbIX 00IacTeit
HAyKU U PEAIbHOU KU3HU

YMeHue onepupoBaTh MOHATUAMU: GYHKIUSA, YETHOCTD (DYHKIIHH,
HNEePUOUYHOCTh (PYHKIIUHU, OTPAHNYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
GyHKIMY, SKCTpeMyM (DYHKIMHU, HAanOOJIbIIIee 1 HAaUMEHbIlIee 3HAUCHUSI
(GyHKLIMU Ha IPOMEKYTKE, HeTIpepbIBHAsA (DYHKIIMSA, aCUMIITOTHI I'paduKa
(GyHKLMY, IepBast U BTOpas IPOU3BOIHAS (PYHKLUHU, TEOMETPUUECKUHN U
(u3nuecKuil CMBICI IPOU3BOIHOM, TEPBOOOpaA3Hasi, ONpeaeaEHHbIN
MHTETpajl; yMEHUE HAXOIUTh aCUMIITOTHI rpaduka GyHKINN; yMEHHE
BBIYHUCIIATH POU3BO/IHBIE CYMMBI, IPOM3BEAEHUS, YACTHOTO U KOMITO3ULMH
(GyHKIMI, HAXOUTh YpaBHEHHE KacaTelbHOU K rpaduKy GyHKIMHU; yMEHUE
HaXOJUTh MMPOU3BO/IHBIE HIEMEHTAPHBIX (DYHKINN; yMEHUE UCIIOIb30BATh
POMU3BOJHYIO AJIS McCiel0BaHUs QYHKINUN, HAXOAUTh HauOOJbIINE U
HauMEHbIINE 3HaYeHUS! QYHKIM; CTPOUTH I'pad)KU MHOTOUJICHOB C
HCII0JIb30BAaHUEM allapaTa MaTeMaTUYECKOr0 aHAIN3a; IIPUMEHSTh
IPOU3BOJHYIO AJIS1 HAXOXKAECHUS HAWITYYILIEro PeIeHUs B IPUKIAHbIX, B
TOM YHCJIE€ COLUATbHO-DPKOHOMUYECKUX U (PU3MUECKHX 3ajauaxX; HaXOJIUTh
TUIOIIAAN U 00BEMBI (PUTY C MOMOIIBIO HHTETpajia; MPUBOAUTE PUMEPHI
MaTeMaTHYeCKOro MOJICIMPOBAHUS ¢ IOMOIIBIO AU pepeHInanbHbIX
YpaBHEHU U

YMeHune onepupoBaTh MOHATHAMU: rpaduk GyHKINHM, 0OpaTHas QyHKIMS,
KOMITO3UIUS QYHKUUH, TUHEWHAs QYHKIIH, KBaJpaTU4yHas QyHKLU,
panMoHanbHas QyHKIMS, CTeeHHas (QyHKIHs, TPUTOHOMETPUYECKHE
(GyHKIIMM, 0OpaTHBIE TPUTOHOMETPUYECKUE (PYHKIIMH, [TOKa3aTeNbHAS U
norapudmuyeckas QyHKIMH; YMEHUE CTPOUTH IPaUKH N3ydEHHBIX
(hyHKIIHA, BRITOIHATH IPeoOpa3oBaHus rpadukoB PyHKITUH, UCIIOIB30BaTh
rpaduKy sl ©3y9EHUS TPOIECCOB U 3aBUCHUMOCTEH, TIPH PEIICHUH 33124
U3 ApYrux y4yeOHBIX NMPEIMETOB U 3a/1a4 U3 peabHON )KU3HM; BBIPAXKATh
(opMynaMu 3aBUCMMOCTH MEXy BETMUMHAMU; UCIIOJIb30BaTh CBOICTBA U
rpaduky QyHKUUN JUId pellieHus] YypaBHEHUH, HEPABEHCTB U 33134 C

napameTpamu; n300pakaTh Ha KOOPIUHATHOW TIIOCKOCTH MHOXKECTBA
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peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemnath TEKCTOBBIE 3a/]a4ul Pa3HbIX TUIIOB (B TOM YHCIIE HA
MIPOLIEHTHI, 0JIM U YacTH, Ha IBUKEHHUE, paboTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 33/1a41 U3 00JIACTH YIPABJICHUS JINYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABISATh BhIPAXKEHHS, YpaBHEHHU S, HEPABEHCTBA U UX
CHCTEMBI 110 YCIIOBHIO 3aJ]auu, UCCIIEA0BATh OJyY€HHOE peIlIeHUe 1
OLIEHUBATh MPABJIONOI00HOCTh PE3yJIbTATOB; YMEHUE MOJICIINPOBATh
peallbHbIE CUTYyAIlMU Ha SI3bIKE MATEMATHKHU; COCTABIISTh BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ]auu, UCCIE0BATh
MIOCTPOCHHBIE MOJIENIN C HCIOJIb30BAaHUEM arlapara anreopsl,
MHTEPIPETUPOBATH MOJYYEHHBIA PE3yIbTaT

YMeHHUe oneprupoBaTh MOHATHAMU: CpeiHee apupMeTHIeCKoe, MeIMaHa,
HauOOoJbIlIee M HAMMEHBIIIEE 3HAYCHUS, pa3Max, JUCIICPCHS, CTAHAAPTHOE
OTKJIOHCHHE YHCIIOBOTO Ha0opa; yMEHHE U3BIIEKaTh, MHTEPIPETUPOBATH
uH(pOpMAIIUIO, TIPEJCTABICHHYIO B TA0IMIIAX, HA qUarpaMmax, rpapukax,
OTPaKAOIIYIO CBOWCTBA PEATbHBIX IIPOIICCCOB U SBJICHUH; TIPEICTABIIATh
MH(OPMAITHIO C TTOMOIIBIO TAOIHII U AUATPAMM; UCCIIETOBATh
CTAaTHCTUYECCKHUE TaHHBIC, B TOM YHCIIC C MPUMEHEHUEM IpapruIecKuX
METOJIOB | JICKTPOHHBIX CPEACTB; rpapMueCKH UCCIICIOBATh COBMECTHBIC
HaOIIOICHUS C TIOMOIIBIO0 TUArpaMM pacCEUBaHUs U JINHEHHOU perpeccuun

YMeHHe onepupoBaTh MOHATUAMMU: CIIYYalHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTD CIIy4alfHOI'O COOBITHS; YMEHHE BBIUUCIIATh
BEPOSITHOCTH C MCIIOJIb30BaHNEM I'paUIeCKUX METOI0B; IPUMEHSTh
(OpMYIIBI CTIOKEHHUS U YMHOXEHHS BEPOSTHOCTEH, (POPMYITY IOITHOM
BEpOSTHOCTH, popmyny bepHysuin, koMOMHAaTOpHBIE (GaKThI U (HOPMYJIBI;
OLIEHUBATh BEPOSATHOCTU PEATIbHBIX COOBITUI; YMEHHE ONEpUPOBATH
MOHATUSAMH: CIlydaliHasi BEJIMYUHA, PACIIPEACICHUE BEPOSITHOCTEH,
MaTEMAaTHYECKOE OXKMJIaHUE, TUCIIEPCHS U CTAaHIaPTHOE OTKJIOHEHHE
CIIy4aiiHOM BEIMYMHBI, PYHKIIMH PAaCHpPEENICHUs U TUIOTHOCTH
PaBHOMEPHOI 0, I0KA3aTEIbHOI0 U HOPMAJILHOI'O PACIIPENEICHUN; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACIIPEACICHUN U1 PELICHUS 3a/1a4;
3HAKOMCTBO C MOHATHSAMU: 3aKOH OOJIBIINX YHCET, METObI BBIOOPOUHBIX
WCCIIEIOBaHMI; YMEHUE IPUBOAUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJIBIINX
qucel B IPUPOJHBIX U OOLIECTBEHHBIX SIBIICHUSX; YMEHHUE OEpHpOBaTh
MOHATUSAMHU: COYETaHUE, IEPECTAHOBKA, YUCIO COYETAaHUM, YUCIIO
NepecTaHoBoK; OMHOM Hpl0TOHA; yMeHUEe IPUMEHATh KOMOMHATOPHBIE
(baxThl ¥ pacCyXIeHUs IJIs pELIeHUs 3a/1a4; OLIECHUBATh BEPOSITHOCTH
peaJIbHbIX COOBITHI; COCTABIIATH BEPOATHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MTOJIYYCHHBIH pe3yIbTaT

YMeHue onepupoBath MOHATUSIMH: TOUYKA, IPsIMast, MIIOCKOCTb,
IPOCTPAHCTBO, OTPE3O0K, JIyY, BEIUUYMHA YIJIa, IJIOCKUN yroJl, ABYTPaHHbII
yro, TPEXTPAHHBIN YTroJl, CKPEIIUBAIOIINECS MPSIMbIe, TapAIIETbHOCTh U
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NEPIEHIUKYIAPHOCTD IPSMBIX U IUIOCKOCTEH, YTOJI MEXAY NPSAMBIMH, YT OJI
MEXIY IMPSMOH U IUIOCKOCTBIO, YTOJI MEXKIY IIJIOCKOCTSIMHU, PACCTOSIHAE OT
TOUYKH J0 IJIOCKOCTH, PACCTOSTHUE MEKIY IIPSIMBIMU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMM; YMEHHUE UCIOIb30BaTh IIPU PELICHUU 3a/1a4 U3yUEHHbIE
(akThl ¥ TEOpEMBI IJITAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPYKaIOILEro MUPa; CTPOUTh MATEMATHYECKUE MOJIEIIN € IIOMOLIBIO
TEOMETPUUYECKUX ITOHATUHI U BEJINYMH, PEIIATh CBA3AHHBIE C HUMHU
MIPAaKTUYECKHE 3a0a4n

10

YMeHue oneprupoBarh MOHATUSAMU: IIOMAL GUTYpPbI, 00bEM (QUTYPBL,
MHOT'OTpaHHUK, IPABUIIbHBI MHOTOTPAHHUK, CEYEHNE MHOT OTPaHHUKA,
KyO, Mmapajuienenumnes, npusMa, nupamMmua, Gurypa u moBepXHOCTh
BpalleHus, MUIUHAP, KOHYC, map, chepa, ruiomaas chepsl, MIomaIh
MTOBEPXHOCTHU MUPAMM/IbI, IPU3MBI, KOHYCa, IIMIINHAPa, 00bEM Kyo0a,
IPSAMOYTOJIBHOTO Napajiesienunes1a, IupaMubl, IPU3Mbl, IUIUHIPA,
KOHYca, 111apa, pa3BEPTKa OBEPXHOCTH, CEYEHHs KOHYCa U LUWINH/PA,
napajuleJIbHbIE OCH UM OCHOBAHMIO, CEYEHHE LI1apa, INIOCKOCTb,
Kacaromascs cepsl, HIUIMHIPA, KOHYCA; YMEHUE CTPOUTH CEUCHUE
MHOTOTpaHHHKA, U300pakaTh MHOT'OTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAILICHHUS, UX CEYEHMSI, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPEJCTB;
yMEHHUE NPUMEHATh CBOMCTBA F€OMETPHUUECKUX (PUTYDP, CAMOCTOSTENEHO
(hopMynupoBaTh ONpeAeNICHUs U3y4aeMbIX (UTYp, BBIABUTATh TUIIOTE3BI O
CBOMCTBAx M MPHU3HAKaX T€OMETPUYECKHX (UTYp, OOOCHOBBIBATH MU
OIIPOBEPraTh UX; yMEHUE NPOBOAUTH KIacCUPUKALUIO QUTYp 110
Pa3IMYHbIM NIPU3HAKAM, BBIIOIHIATH HEOOXOAMMBbIE JIOTIOIHUTEIbHBIE
IIOCTPOEHHUS

11

YmMmenune OIICPUPOBATH NOHATUAMU: IBUKCHUC B IIPOCTPAHCTBE,
napayIebHBINA TIEPEHOC, CAMMETPHS Ha TNIOCKOCTH U B TIPOCTPAHCTBE,
MTOBOPOT, TpeoOpazoBaHue MO00us, TOJ00HBIC (PUTYPHI; YMCHHE
pacmo3HaBaTh paBHbIC U MO00HBIE (PUTYPHI, B TOM YUCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh FTE€OMETPUICCKAE OTHOIICHUS TIPH
PEIICHUHU 3aJa4; HAXOAUTh TCOMETPUICCKUEC BEJININHBL ()IJ'II/IHa, yroiJ,
JI0MIa/1b, 00BEM) MIPH PEIICHUHN 3314 U3 IPYTHX yU4eOHBIX MPEAMETOB U U3
peabHOM KU3HU; YMEHHE BBIUUCIIATh T€OMETPUICCKIE BEJTMUNHBI (JIHHA,
yTOJ1, IJIO0MIA/b, 00BEM, TUIOMIAAb TOBEPXHOCTH ), UCIIOIB3YS N3YdEHHBIC
(I)OpMyJIBI 1 MCTOAbI, B TOM YHUCJIC: TJIOIIAAb ITIOBCPXHOCTHU MUPAMUBI,
NPU3MBI, KOHYCa, IWINH/PA, IUIomaas chepbl; 00bEM Ky0a,
IpAMOYTOJIBHOI'O IapaJuICJICIIuICaa, mupaMu/abl, IpU3Mbl, DUJIXNHPA,
KOHYca, I1apa; yMEeHHEe HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX QUTYD

12

YMeHue onepupoBath MOHATUAMHU: PSIMOYTOJIbHAsI CUCTEMA KOOPIMHAT,
BEKTOp, KOOPAMHATHI TOUKH, KOOPIUHATHI BEKTOPa, CyMMa BEKTOPOB,
MIPOU3BE/IEHNE BEKTOpA Ha YUCIIO, Pa3JIoKEHHE BEKTOpa o 0asucy,
CKaJISIpHOE MPOU3BEACHHE, BEKTOPHOE TPOU3BEIICHUE, YT OJl MEKITY
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BCKTOpaMH; YMCHHEC UCIIOJIb30BATh BeKTOpHHﬁ u KOOpHHHaTHLIfI METOA AJIAd
PEIICHUA TCOMETPUUCCKUX 3a/1a4 U 3aaa4 APYyrux y‘-I€6HI>IX npeaMcTOB

13

YMenue BpIOMpaTh NOIXOISAIINNA METOI AJIsl PELIEHUs 3a7jaui; TOHUMaHue
3HaYMMOCTH MaT€MaTHKH B U3yYE€HUH NMPUPOTHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHUE PACIIO3HABATH IIPOSBICHUE 3aKOHOB
MAaTE€MAaTHKHU B UCKYCCTBE, YMEHUE IPUBOJANUTH IPUMEPBI MATEMATHYECKUX
OTKPBITUN POCCUMCKON U MUPOBOM MaTEMaTUYECKOU HAyKU

IHEPEYEHD 2JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMBIX HA EI'I I1O
MATEMATHKE

Kox

IIpoBepsieMblii d1eMeHT COEPKAHUS

1 Yucna v BBIYUCICHUS
11 HarypanbHble u nensie uncna. [IpuzHaku 1e1MMOCTH LENbIX YUCeT
12 Pannonanbubie yricna. OOBIKHOBEHHBIE U ECATUYHBIE TPOOH, TPOLIEHTHIL,
' 0OeCKOHEUYHBIE TIEPHUOMUECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBUs ¢ apupMETHUECKUMU
' KOPHSIMH HATYPaJIbHON CTEIIEHH
14 Crenensb ¢ nenbM nokasareneM. CTeneHb ¢ paluoHaIbHBIM MTOKa3aTeIeM.
' CaoiicTBa cTeneHu
15 CuHyc, KOCUHYC U TaHT€HC YHUCIIOBOr0 apryMeHTa. APKCHHYC, apKKOCHHYC,
ApKTaHTEHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOrapu(MbI
HetictButenbHbple uncia. ApupMETHIECKHUE ONIEPAINH C TeHCTBUTEIHBHBIMU
1.7 yrciaaMu. [IpubnkEéHHbIC BRIYUCICHNUS, TIPABUIIA OKPYTJICHUS, TPUKHJIKA M OL[CHKA
pe3ynabpTaTa BIYUCICHUN
1.8 [IpeoOpa3zoBaHue BhIpaKECHUH
19 KommuiekcHble uncia
2 YpaBHEHHS U HEPABEHCTBA
2.1 L{enble u {pOOHO-paLIMOHATIbHBIE YPaBHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHHUS
2.4 [TokazarenbHble U JlorapuMuieckue ypaBHEHUs
2.5 [{enbie u IpOOHO-paLIMOHATILHBIE HEPAaBEHCTBA
2.6 HppatmonanbHble HEPABEHCTBA
2.7 [TokazaTenbHble U TOrapuPMUUECKUe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB
2.10 | YpaBHeHHUs, HEpABEHCTBA M CUCTEMBI C TapaMeTpaMu
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2.11 | Marpuua cuctembl JUHEHHbIX ypaBHeHUH. OnpeaenuTenb MaTpHUILIbl
3 DyHKIUU U TpaPuKH
31 Oyukuus, cnocoosl 3aganus pynkuun. ['paduk ynkuun. Bzaumuo oOpatHbie
' ¢byukuun. YétHeie n HeuéTHble QyHKIUU. [lepuonnyeckue QyHKIuu
OO6unacTh ornpeneneHust U MHOXKECTBO 3HaueHui pynkuuu. Hynu pynkuun.
3.9 [TpomexyTKH 3HAKOMOCTOSHCTBA. [IpOMeKyTKH MOHOTOHHOCTH (DYHKIIMH.
' Maxkcumymbl 1 MUHUMYMBI (yHKIMK. Hanbonbiiee 1 HauMeHblee 3HaueHue
(GYHKIMH Ha TPOMEXKYTKE
33 Crenennas GyHKIMS ¢ HATYPAJTbHBIM U IIEJIBIM TTOKa3aTeneM. E€ cBolicTBa u
' rpa¢uk. CBolicTBa U rpaduK KOpHs N-Oi CTENECHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas U norapupmMudeckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku pa3pbiBa. ACUMNTOTHI rpadukoB pyHKIKK. CBOKCTBA PYHKIHUHA,
' HENpepbIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHMsI ITOCIIE10BATEIbHOCTEN
3.8 Apudmerrueckas 1 reomeTpudeckas nmporpeccuu. @opmyiia CI0KHBIX IPOLEHTOB
4 Hauana maremaTnueckoro aHaau3sa
4.1 [TpousBoanast pynkuuu. [IponsBoaHbIC 2IeMEHTAPHBIX QYHKIUH
[TpumMeHeHne NPOU3BOAHOIN K HCCIIEJOBaHUIO (GYHKIUNH HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMmbl. Haxosxienrne HanOobIIero 1 HAMMEHBIIETo 3HaYeHusT QYHKIINU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Murerpan
S) MHoecTBa 1 JIOTHKa
5.1 MHOeCTBO, onepanuyu Hajl MHOKecTBaMu. J{narpammel Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [TpsiMbIe U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena ¥ MOBEPXHOCTU BpalLICHUSA
7.5 KoopanuHatel 1 BEKTOpPBI
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Matemaruka: ['eomerpust 10-11 kmacc. ba3zoBsiit ypoBenb: yueOHuk / Atanacsa JI.C.,
Bbyry3o B.®., Kagomues C.b. u apyrue— M.: AkunonepHnoe obmectBo «M3marenbcTBo
«IIpocBemenue»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://resh.edu.ru/ - OGpa3oBatenbHbIi OpTan «Poccuiickas 3JeKTPOHHAS IIKOa»

https://lesson.academy-content.myschool.edu.ru/ - bu6nuoreka [JOK

http://www.edu.ru/ - Poccuiickoe oOpa3oBaHue- eaepaabHbli mopTa

http://www.ege.edu.ru/ - Odunuanbueiii cait EI'D
http://www.fipi.ru/ - Marepuanst EI'D u THA

http://www.math.ru - Kosutekuus KHUT, BUACO-JICKIIH, TOJ00pKa 3aHUMATEIbHBIX

MAaTEMAaTHYCCKUX (l)aKTOB. I/IH(l)OpMaI_II/IH 00 OJIMMITNAAaX, HAYYHBIX HIKOJIaX M0 MAaTEMATUKCE.

Menunareka

http://school-collection.edu.ru - Xpanuauiie eAMHON KOJUICKIIUU ITA(PPOBBIX

00pa3oBaTeIbHBIX PECYPCOB, T/I€ IPEACTABIICH IMIUPOKUN BHIOOP DJIEKTPOHHBIX MTOCOOUIA

http://fcior.edu.ru - XpaHuauBiie HHTEPAKTHBHBIX AIEKTPOHHBIX 00pa30BaTECIbHBIX
pecypcos.
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