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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yue6HOro Kypca «l'eomerpus» 06azoBoro ypoBHs i o0yuaromuxcsa 10 —11 knaccoB pazpaborana
Ha ocHoBe dDenepanbHOrO rocyAapCTBEHHOTO 00pa30BaTENBHOrO CTaHAapTa CpeAHero oOlmiero oOpa3oBaHUs, ¢ YyYETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUMN, MPEABSBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanuszanus nporpaMmbsl 0O€CIIEUMBAET OBJIAJICHUE KIIOYEBHIMU KOMIETEHLHUSMHU, COCTABIISIIOIIMMU OCHOBY
JUI CaMOpPa3BUTHS U HENPEPBIBHOIO 00pa30BaHUs, IEJIOCTHOCTh OOLIEKYJIbTYpHOT'O, JIMYHOCTHOTO M I103HABATEIBHOIO
Pa3BUTHS JIMYHOCTH O0YYarOIIHNXCA.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca T€OMETpUM Ha YPOBHE CpelHero oOiero oOpa3oBaHUs OOYCIIOBJIEHA MNPAKTUYECKOU
3HaYUMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB 00YUYEHMs] TEOMETPUM B HAIpPaBJIECHUU JIUYHOCTHOTO Pa3BUTHUS
oOyuaromuxcsi, GopMupoBaHus PYHKIIMOHAIBHON MaTEeMaTHYECKON IpaMOTHOCTH, U3yUEHUs APYTUX YUEOHBIX JUCIMILIUH.
Pa3zButre y oOyuaromuxcs MpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKIECHUM TC€OMETPHUECKUX aOCTpaKIIuy,
COOTHOIIECHUH PEATbHOTO W HJICATHHOTO, XapaKTepe OTPAKEHUSI MAaTEMAaTUYECKON HAYKOW SIBJICHHM U MPOILIECCOB PEATBHOTO
MHUpa, MECTE TE€OMETPUU B CUCTEME HAyK U POJIM MATEMATUYECKOTO MOJEIUPOBAHUS B HAyYHOM IO3HAHMM U B IPAKTHKE
CHocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMS YyHAIUXCS, a TAKXKE€ KAueCTB MBILIJICHUS, HEOOXOIUMBIX ISt
aJlanTalid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus gBisieTcsi OIHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 00I1Iero o0pa3oBaHus, Tak Kak oOecreurnBaeTr
BO3MOXXHOCTh M3yUeHUs KaK TUCITUIUINH €CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH, TaK M TYMaHUTaPHOH.

Jlornueckoe MplIeHHE, (GOPMUPYEMOE MPU U3YyUEHUH O0YUYaIOIIUMUCS MOHATHUHHBIX OCHOB F€OMETPUH M TIOCTPOCHUHU
LENOYKH JIOTHYECKUX YTBEPKIACHUM B XO/€ PELICHHUS] TE€OMETPUUECKUX 3a/1a4, YMEHHE BBIIBUTaTh U ONPOBEPraTh IMIIOTE3bI
HETIOCPEICTBEHHO HMCIIONIB3YIOTCS NP PEIICHUH 33]1a4 €CTeCTBEHHO-HAYYHOTO IMKIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX OOJACTSIX ACATEIHHOCTH YEIOBEKA.
OpueHTarus 4eloBeKka BO BPEMEHH M TIPOCTPAHCTBE — HEOOXOAMMOE YCIIOBUE €r0 COIMANIBHOTO OBITHSA, (popMa OTpaKeHUs
OKpY>KaIOIlIer0 MHUpa, YCJIOBHE YCIHEIIHOTO MO3HAaHWS M aKTUBHOTO IMpeoOpa3oBaHMs AeUCTBUTENbHOCTU. OnepupoBaHUE



MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIUHSIET pa3Hble BUIbI YUEOHONH W TPYJOBOM AESITENBHOCTH, SBISAECTCA OJHUM U3
npodeccroHaIbHO Ba)KHBIX KAauecTB, MOATOMY akTyajdbHa 3ajada (OpMHPOBAHUA Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUSI KaK PAa3HOBUIAHOCTU OOPa3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOM
JESITEIbHOCTH 110 MHOTHM HaIIPaBJICHHUSM.
[lenb ocBOeHMs mporpamMMbl yueOHOro Kypcea «I'eomeTpus» Ha 6a30BOM ypoBHE 0OydeHUsI — 001Ie00pa3oBaTeIbHOE U
OOIIIEKYJIbTYpHOE pa3BUTHE OOydYaromuxcs 4epe3 oO0ecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U HCIOJIb30BaHMS
CUCTEMATUYECKUX TIEOMETPUYECKHX 3HAaHUHW U JEUCTBUM, CHEUU(PUUHBIX TE€OMETPUH, BO3MOYKHOCTH YCIEIIHOTO
MIPOJIOJDKEHUS 00pa30BaHUs MO CIIEIIMAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAHBIM HUCTIOIb30BAHHUEM T€OMETPHH.
[IporpaMmma 1O TeomeTpuu Ha 0a30BOM YpOBHE NpeaHA3HAYeHA MJig OOYy4YalolUXCs CpeIHEd IIKOIbI, He
WCIIBITHIBABIINX 3HAUYMUTEIBHBIX 3aTPYyIHEHU Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus. Takum oOpazoM, oOyyaromuecs
Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOLIME MaTeMAaTUYECKUE YMEHMs], CBSI3aHHbIE CO CIEUU(UKON TIEeOMETpPUH U
HEO0OXOUMbIE I KU3HU B COBpeMEHHOM oO1ectBe. KpoMe 3Toro, OoHu MMEIOT BO3MOXKHOCTh M3yYUTh '€OMETPUIO OoJjiee
ri1yO0Ko, €cli B 1ajibHeHIIeM BO3HUKHET HEOOXOJUMOCTh B TEOMETPUUYECKUX 3HAHUIX B MPO(YECCUOHAIBHOM NeATEIbHOCTH.
JlocTKeHHe eI OCBOCHMS MPOTPAMMBI OOECIIEUMBACTCS PEIICHHUEM COOTBETCTBYIONIUX 3aaad. [IpuopuTeTHHIMU
3aj1auaMu ocBoeHus Kypca «['eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBIsiOTCS:
e (opmHpoBaHHE MPEACTABICHUS O T'€OMETPUM KaK YacTH MHUPOBOM KyJIbTypbl M OCO3HAaHHE €€ B3aUMOCBS3U C
OKPYXKaIOIIUM MHPOM;

e (opmupoBaHHE TMPEACTABICHUS O MHOTOTPAHHHMKAX W TeNax BpalleHWs KaK O BAKHEUIINX MaTeMaTHYECKHX
MO/IEJISIX, TIO3BOJISIOIIUX OMMCHIBATh U H3y4YaTh Pa3HbBIE SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHHEe yMEHHS pacro3HaBaTh Ha YepTeX aX, MOJEISIX W B peaJbHOM MHPE MHOTOTPDAaHHUKHA U Tela
BpaIlCHUS;

e OBJIAQJICHUE METOJIaMU PEIICHHS 3a]]a4 Ha MTOCTPOSHUS Ha N300PKEHUSIX TTPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMHM TIOHSATHSAMH O MHOTOIDAaHHHMKAX M TEJax BpallCcHUS W HX
OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE AITOPUTMAMH PEUICHHs OCHOBHBIX THIOB 3a4ay; (OPMHUPOBAHHE YMEHHS MPOBOJUTH HECIOXKHbBIC
JI0Ka3aTeNbHbIE PACCYXKACHUS B X0JI€ PELICHHUS CTEPEOMETPHUECKUX 3a7a4 U 337a4 C MPAKTUYECKUM COJIEPKaHUEM;



e PpAa3BUTHE HHTEIJICKTYaJIbHBIX W TBOPYECKUX CHOCOOHOCTEH OOyYarommuxcsi, MO3HABAaTEILHON aKTUBHOCTH,
UCCIIEN0BATEIBbCKUX YMEHUHN, KPUTUYHOCTH MBIIUIEHUS;

e (QopMupoBanue GHyHKIMOHATIBLHOW TPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUHU: YMEHHUE pACIO3HABATh MPOSBICHHUS
TCOMETPUYECKUX TOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEW B PEATbHBIX JKU3HECHHBIX CUTYAIUSAX U TPH H3yYCHHUH
JIPYTUX Y4YeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POpMynIupoBaTh UX Ha S3BIKE
F€OMETPUU U CO3/1aBaTh T€OMETPUUECKHUE MO, TIPUMEHITh OCBOCHHBIN Ir€OMETPUUECKUM ammapatr JJisg pelieHus
NPaKTUKO-OPUEHTUPOBAHHBIX 3a7]a4, HHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIM4uTeNnsHON 0COOEHHOCTHIO IPOTPAMMBI SIBIIIETCS BKIIOUEHUE B KYPC CTEPEOMETPHUH B Havalle €ro u3y4eHus 3ajad,
peliaeMblX Ha YpOBHE WHTYWTHBHOTO TO3HAHMS, W OMNPENENEHHBIM 00pa3oM oOpraHu3oBaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUUECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET NPOTEKAHUE HHTYUTHUBHBIX
MPOLECCOB, MOTUBUPYET K NATIbHEUIIIEMY U3YUEHUIO MPEIMETA.

[Ipeanourenue oTnaéTcs HATISIHO-KOHCTPYKTUBHOMY METOJNY OOYy4EeHHSs, TO €CTh TEOPETHYECKHE 3HAHHUS UMEIOT B
CBOE€M OCHOBE UYBCTBEHHOCTb INPEAMETHO-IIPAKTUUYECKON NESITEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IPEICTABICHUMU Y
YYaIUXCS B KypCce CTEPEOMETPUM POBOAUTCS 3a CUET pEUISHUS 3a/1a4 Ha CO3/IaHKe MPOCTPAHCTBEHHBIX 00pa30B M 3a/1a4 Ha
onepupoBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Co3naHue oOpa3a MpPOBOJUTCS C ONOPOM Ha HATISAHOCTb, @ ONEPUPOBAHME
00pa3oM — B YCIIOBUSIX OTBJICYEHUS OT HATJISIATHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOTHOTO COJIeP KaHUsI.

OcHoBHbIE coziepxkaTeabHble TMHUU Kypca «['eomerpun» B 10—11 knaccax: «MHororpanHukn», «IIpsiMbie U MIOCKOCTH
B mpocTpaHcTBe», «Tena BpameHus», «BeKTopbl U KOOpAWHATHI B MpocTpaHcTBe». DopMUpOBaHHME JIOTHYECKUX YMEHUI
pacnpenensercs He TOJbKO IO COAEpP)KaTEIbHBIM JIMHUAM, HO M MO TojaM OOydYeHHs Ha YpOBHE CpEAHEro oOIlero
oOpa3oBaHus.

Conepxanue o00Opa30BaHUS, COOTBETCTBYIOIEE TMPEAMETHBIM pPE3yJbTaTaM OCBOCHHS paboyell MporpaMMBl,
pacnpenenéHHbIM 10 ToJaM 00y4YeHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE TEOMETPUUECKUMHU TIOHSITHIIMHU
Y HaBBIKAMHU OCYIIECTBIISIIOCH MOCJIENOBATEIbHO U MOCTYNAaTebHO, ¢ COOJIOCHUEM MPUHITUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE€ 3HAHMS BKJIIOYAJIUCH B OOLIYIO0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN O0yYaroNINXCs, pacliupss U yriayomss eg,
o0pa3yst MpoYHbIE MHO)KECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenue reomerpun otBoautes 2 yaca B Henenmro B 10 kimacce n 1 wac B Hegemto B 11 kacce, Bcero 3a asa roaa
oOyuenus - 102 yueOHBIX Haca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATUA cTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, MpOCTpaHcTBO. lloHATHE 00 akcMOMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHOe pacnonokeHue NMpsMBIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, TAPAUICIIBHBIE U CKPEIIMBAOIIMECS MPAMBIE.
[TapajuiennbHOCTh NPSAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE: IAapaUICIbHbBIE IIPSAMBIE B MPOCTPAHCTBE; MAPAILICIBHOCTD TPEX
MPSAMBIX; MAPAJUICIBHOCTh IMPSIMOM M IUIOCKOCTH. YTIJIbl C COHAIIPABJICHHBIMH CTOPOHAMHM; YIOJI MEXIY IpPSAMBbIMUA B
npoctpancTBe. [lapauienbHOCTh  IIOCKOCTEH: MAapAJUICNIbHBIE TUIOCKOCTH;, CBOMCTBA NAapaJUIEIbHBIX IJIOCKOCTEM.
[Ipocreiiine mpocTpaHCTBEHHbIE (UTYPBI HA IJIOCKOCTH: TETPadAp, KyO, mapajuiesienuIe]]; HOCTPOEHUE CEUCHH.

[leprieHIUKYISAPHOCTE NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE IPSIMBIE B IPOCTPAHCTBE, MPSMBIE MMApPaJUIIEIbHBIE U
IIEPIICHIUKYJIAPHBIE K IUIOCKOCTH, IIPU3HAK MEPIEHAUKYISPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOH
MEPIEHAUKYIISIPHON TJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJl MEXKY IPSAMOU U MJIOCKOCTBIO; IBYTPAHHBIN YIOJ, JIWHEHHBIN
yToJl IByrpaHHoro yria. [lepneHauKkynsp U HakJIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE OT IMPSAMOU J10
MJIOCKOCTH, MPOEKIUS (PUTYphl Ha IUIOCKOCTh. llepneHauKyIspHOCTh IUIOCKOCTEH: MpU3HAK NEPHEHAUKYJISIPHOCTH JBYX
mrockocTer. Teopema o TpEX NEPIEHIUKYISPaX.

MHororpaHHuKH

[IoHsiTHE MHOTOrpaHHMKA, OCHOBHBIC 3JEMEHTHl MHOTOIPDAHHUKA, BBINYKJIbIE W HEBBINYKJIbIE MHOTOIPAHHHKY,
pa3BépTka MHororpaHHuka. [Ipusma: n-yronbHas npu3Ma; I'paHU U OCHOBAHUS NPU3MBbI; NpsiMas W HAKIOHHAS MPU3MBIL;
OOKOBas U MOJIHAsA OBEPXHOCTH MpU3Mbl. [lapannenenunes, npsiMOYTOJIbHBIN Mapajiejenunes u ero ceorcrea. [lupamuna:
n-yrojibHas TUpamMuja, TPaHH U OCHOBAaHWE MHPAaMHUJbI; OOKOBas W TIOJIHAS TMOBEPXHOCTh MUPAMHJBI; TPAaBUIbHAS H
yceu€HHass nupamMuaa. OJEMEHThl MNpU3Mbl MU NHpaMuibl. [IpaBuUiIbHBIE MHOTOTPAaHHUKH: TOHATHE MPABHIBHOIO
MHOT'OI'DaHHUKA; [paBWJIbHAs MpU3Ma W IpaBUJIbHAS INHUPAMUA; NPABUJIbHAS TPEYroJibHas NUpaMuAa W IPaBUIIbHBIN



Terpa’ap; KyO. IIpeacraBieHne o MpaBWIBHBIX MHOTOIPaHHHMKAX: OKTa’Ap, AoJeKa’ap W ukocasap. CeueHus NpusMbl U
NUpaMHUIBbI.

CuMmmeTpust B IIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INMPSAMOM, IUIOCKOCTH. OJIEMEHTBl CUMMETPUU B
MMAPaMHIAX, NTapaJuIeIICIMIENAX, IPABUIBHBIX MHOTOTPAHHHUKAX.

Bbluucienue 31€MEHTOB MHOTOIPAHHHMKOB: pEOpa, aAuaroHanu, yriel. [lmomans OOKOBOM MOBEPXHOCTH M MOJHOM
MOBEPXHOCTU MPSIMOW MPHU3MBI, IUIOIIAJb OCHOBAaHWM, TeopemMa O OOKOBOM MOBEPXHOCTH NpsAMOil mpu3msl. [linomansb
OOKOBOI TOBEPXHOCTU U MOBEPXHOCTU MPABUIBHOW MUPaMUIbI, TEOPEMa O IUIOMAAN yced€HHON nupamuibl. [lonsarue 06
00béMe. OOBEM MHUPaMUJIbI, TPU3MBI.

[TogoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKY IJIOIIAIIMU MOBEPXHOCTEN, 00BbEMAaMHU MOAOOHBIX TE.

11 KITACC

Tesa Bpamenus

[Hunuaapuyeckas TOBEPXHOCTh, 00pa3ylolliue LUIUHAPUYECKONW MOBEPXHOCTH, OCh LUJIMHAPUYECKON MOBEPXHOCTH.
Hununap: ocHOBaHMs U OOKOBasi MIOBEPXHOCTb, 00pa3yoliasi U OCh; IJIOIIA b OOKOBOI U MOJIHOM MOBEPXHOCTH.

KoHnueckast noBepxXHOCTb, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHMYECKOW MoBepXHOCTU. KoHyc:
OCHOBAHUE W BEpIIMHA, 00pa3yroias U OCh; TUIOA b OOKOBOUM M MOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBaHUS 1 OOKOBasi IOBEPXHOCTb.

Chepa m map: mHeHrp, paguyc, auaMeTp; IUIOMAAL MOBepxHOCTH cdeprl. B3aumuoe pacmonoxenue chepsl u
IJIOCKOCTH; KacaTelbHas IUIOCKOCTh K cepe; TIomaab chepsl.

N3obOpaxkeHue Ten BpallleHus Ha MJI0CKOCTU. Pa3BépTka uInHIpa U KOHyca.

KoMOuHanuu Ten BpallleHHss ¥ MHOTOTPAHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIM Okoyio cdephl; chepa, BOucaHHas B
MHOTOIPAHHMK, WJIH TEJIO BPaIEHUSI.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 06 00BEME MPSAMOYTOIBHOIO Mapajiesenumnesa u
cienctBus u3 He€. O0bEM LUIMHApa, KoHyca. O0BbEM 11apa U II0IAlb CHEPBHI.

[Tono6uble Tena B npocTpaHcTBE. COOTHOLIEHUS MEXKTY IIOLIAASIMU TIOBEPXHOCTEN, 00BEMaMU MTOAOOHBIX TEJ.



Ceuenus mwimHApa (MapauleIbHO W NEPIEHIUKYJSIPHO OCH), CEYEHMs KOHyca (IapaJUIeIbHOE OCHOBAHUIO MU
POXOsIIEe Yepe3 BEPIINHY ), CEUCHHUS 1Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miuockocTM M B mnpocTpaHcTBe. CIOKEHHE U BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
Pa3noxenue BexkTOpa 1O TPEM HEKOMIUIAHApHBIM BekTopaM. IlpaBuno mapamnenenunena. Pemenune 3anad, CBA3aHHBIX C
IIPUMEHEHUEM TIPABUII IEUCTBUN ¢ BeKTOpaMH. [IpsimoyronbHas cuctema KOOpAUHAT B IpocTpaHcTBe. KoopanHATEI BEKTOpA.
[Ipocreiimne 3agaun B KOOpJAMHATax. YTOJ MEXAy Bekropamu. CKaasipHOE NPOU3BEIACHUE BEKTOPOB. BBIYMCIIEHHE YTIIOB
MEXIy MPSMBIMU U INIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/ IPU PEILIEHUH N€OMETPUUECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOro npeamera « MaTemaThkay XapakTepu3yroTCs:

I'paknanckoe BocnuTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU O0YYaIOIIErocsl Kak akTUBHOIO M OTBETCTBEHHOI'O YJIEHA POCCHUHCKOIO
oOl1IecTBa, NPEICTaBIEHUEM O MAaTEMaTHYECKUX OCHOBaX (PYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHH, MPOLIETYP
Ipa)/IaHCKOro oOmecTBa (BBIOOPHI, OMPOCHl M Mp.), YMEHHUEM B3aUMOJAECHCTBOBATb C COLMUAIbHBIMU HHCTUTYTaMHU B
COOTBETCTBHUM C UX (PYHKUIMSIMU U HA3HAYCHHUEM.

IIaTpuoTu4eckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON T'PaKIAHCKOM MIAECHTUYHOCTH, YBOXKEHHUS K MPOIUIOMY M HACTOSAILEMY POCCUUCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K JIOCTHMKEHHSIM POCCUMCKUX MATEMATHUKOB M POCCHMCKOM MAaTeMaTUYECKOU
IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTUKEHUH B IPYTMX HayKaX, TEXHOJIOTHUSX, Cepax SKOHOMHKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTyXOBHBIX IIEHHOCTEW pOCCUUCKOTO Hapoa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO
IIOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUM HAYKM M JEATEIIBHOCTBIO YUYEHOI0; OCO3HAHUEM
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO Oy TyIIErO.

JcTeTH4YeCKoe BOCIIMTAHUeE:

ACTETUYECKUM OTHOUICHHEM K MHPY, BKIIOYas O3CTETUKY MaTeMaTHYeCKHUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
pELIEHN, pacCyKACHUI; BOCIPUMMYUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS NMPUMEHSITh MaTeMaTUYeCKUEe 3HAHUS B HMHTEpecax 370pOBOro M Oe3omacHoro oodpasa
’KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO (3I0pOBOE MHUTAaHWE, COANAHCHUPOBAHHBIA PEXHUM 3aHATHH H
OTIpIXa, peryjaspHas (Qu3uueckass akTUBHOCTb); (PU3MUECKOIO COBEPLICHCTBOBAHMS, IPU 3aHATUSAX CIIOPTUBHO-
0370POBUTENBHON NEATEIBHOCTHIO.



TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K pas3inyHbIM cdepam npodeccrHoHaIbHOM
JESTEIbHOCTH, CBSI3AHHBIM C MATEMAaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyliei
mpod)eCCU U PEeaIM30BBIBATh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI, TOTOBHOCTHIO W CIOCOOHOCTBHIO K MAaTeMaTHYECKOMY
00pa30BaHUI0 U CaMOOOPA30BAHMIO HA MPOTSHKEHUM BCEW JKM3HMU, TOTOBHOCTHIO K AKTHUBHOMY Y4YacTHIO B PEIICHUU
MPAKTUYECKUX 33724 MAaTEMAaTHUYE€CKOW HAITPABJICHHOCTH.

JKOJIOruYeCcKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYpbI, IOHUMAHUEM BJIMSHUS COLUAIBLHO-IKOHOMHYECKUX IPOILIECCOB Ha
COCTOSIHUE IPUPOAHON U COLMATIBHOM Cpelbl, 0OCO3HAHUEM TJIO0ATIBHOTO XapaKTepa 3KOJOTHUECKUX Mpo0sieM; OpUEeHTALMEH
Ha MPUMEHEHUE MaTeMAaTUYECKUX 3HAHUM JJIsl peIIeHus 3a71a4 B 00JIaCTU OKPY’KAIOUIEH CpeJibl, IIIAHUPOBAHUS TOCTYIKOB U
OLICHKM UX BO3MOYKHBIX ITOCIICICTBUN I OKPYKAIOLIEH CPEIBbI.

IleHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTUKHU, TMOHUMAaHUEM MAaTeMaTUYeCKOM HayKu Kak cQepbl 4YeTOBEYECKOW NeSITeIbHOCTH, JTAaloB €€ pa3BUTUA U
3HAYMMOCTH JJISl pa3BUTHS LIMBWIN3ALNU; OBJIAJICHUEM A3BIKOM MAaTEMaTUKU U MAaTEMAaTHYECKOW KYJIbTYpOUM Kak CpPeACTBOM
[MO3HAaHKSI MUPA; TOTOBHOCTBIO OCYIIECTBIISTH POESKTHYIO U UCCIIENOBATEIbCKYIO AEATEIIbHOCTh MUHANBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHHSI MPOTPAMMBI yueOHOro mpeaMera «MaremaThka» XapaKTepU3YIOTCS
OBJIAJICHNEM YHHUBEPCATbHBIMU HO3HABAMENbHBIMU OeliCMEUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHHIMU OelCmEUIMU,
VHUBEPCANbHBIMU PeYTAMUBHBIMU OCUCMBULMU.

1) Vuusepcanvuvie noznasamenwvusie oeiicmsus, obecneuusarom @opmuposanue 06A308bIX KOSHUMUBHLIX NPOUECCO8
obyuarowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYIHCAIOWEe20 MUpa,; NPUMeHeHUue J102U4eCKUX, UCCie008amenbCKux onepayuil,
YyMeHUll pabomams ¢ uHGopmayuetl).

Ba3oBble Jiornyeckue 1eicTBHA:



BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKUX OOBEKTOB, MOHATHMA, OTHOIMIECHUNA MEXKITY
NOHATUSAMU; (POPMYIHUPOBATH OMpENETCHUSI MOHATUHN; YCTAaHABIMBATH CYIIECTBEHHBIN MpPHU3HAK KiaccU(UKaIUH,
OCHOBaHMUS J1J1s1 0000IIEHUS U CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIUPOBATh U TIPEOOPA30BLIBATE CYXKICHUSI: YTBEPIAUTEIBHBIC  OTPUIIATEIbHBIC, CIUHUIHBIC,
YacTHBIE U OOIIIHE; YCIOBHBIC;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTUBOPEYHs B (DakTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKJICHUSX; TIpeJIaraTh KPUTEPUHU JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHUBOPEUUH;

JienaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W WHAYKTHUBHBIX YMO3aKIIOYCHUH,
YMO3aKJIFOUYCHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIPHO JIOKA3aTeIbCTBA MATEMAaTHUYCCKUX YTBEPXKICHWUU (NpsAMBIE M OT IPOTHUBHOTO),
BBICTpaWBaTh apryMEHTAIUIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

BBIOMpATh CIOCO0 perieHus yaeOHOM 3amauu (CpaBHUBATh HECKOJILKO BapHAHTOB pEIIeHUs, BbIOMpaTh Haubosee
MTOIXO/ISIIIANA ¢ YIETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBare/bLCKHe 1eiiCTBUS:

UCIIOJI30BATh BOMPOCHI KaK MCCIIEA0BATENLCKUI MHCTPYMEHT TTO3HAHUS, (hOPMYIMPOBATH BOMPOCHI, (DUKCUPYIOIINE
IPOTHUBOpEYHE, MPOOJIEMy, YCTaHABIMBATH MCKOMOE U JIaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHUPOBATh CBOIO
MO3UIINI0, MHCHHE,

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HSKCIIEPUMEHT, HWCCICOBAHHE IO YCTAaHOBIECHUIO OCOOCHHOCTEH
MaTEMaTHYECKOTO0 OOBEKTa, SBIICHUS, IPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXTY OOBEKTaMHM, SBIICHHUSIMH,
npoleccamy;

CaMOCTOSTENIbHO (OpMYIHpPOBaTh OOOOIIEHWS U BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
MCCJICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJYUYCHHBIX PE3YyIhbTaTOB, BBIBOJIOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATh MPEATOIOKEHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBHSIX.



Pabora ¢ nunpopmanmei:

BBISBJIATH Je(UIUTHI HUHPOPMALIMK, TaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha BOIPOC U JUIsl pEIICHU 3a/1a4H;
BbIOMpaTh HMH(OpPMALMIO M3 HMCTOYHHUKOB pPa3jIMYHbIX THUIOB, aHAJIM3UPOBaTh, CHCTEMATU3UpPOBAThb U
MHTEPIIPETUPOBATH MH(POPMAIIMIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

CTPYKTYPUPOBATh HHPOPMALIUIO, IPEACTABIATE €€ B Pa3IMYHbIX (OpMax, HILTIOCTPUPOBATH IpaduUECcKy;

OLICHUBATh HAAEKHOCTh MH(OPMALIUU TIO CAMOCTOSITENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VuusepcanbHvie KOMMYHUKaAmMu@Hble Oelicmeus, 00ecneuusaom c@opMUpo8aHHOCMb COYUANbHBIX HABLIKOG
00YYAIOUUXCAL.
Oo0wenue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKJEHHUS B COOTBETCTBUU C YCJIOBHSMHU M LEISIMH OOILEHHUS; SICHO, TOYHO,
IPaMOTHO BBIPAKATh CBOIO TOYKY 3PEHMS B YCTHBIX M IIMCBMEHHBIX TEKCTaX, AABATh IOSACHEHUS 110 XOMY PEIICHUs
3a/1a44, KOMMEHTUPOBATh MOJIYYEHHBIN PE3yJIbTaT;

B XO0Jle OOCYXJeHHs 3aJaBaThb BOMNPOCHl IO CYIIECTBY OOCYXJaeMOM TeMbl, MPOOJIEMbI, pelaeMol 3aaaud,
BBICKA3bIBaTh WJEH, HALCJIECHHbIE HAa INOMCK PEUICHHUs; COIMOCTABIATH CBOU CYXKACHUS C CYXICHUSMH JPYTHUX
YYACTHUKOB JAHMAJIOra, OOHApYy>KHWBaTh pa3IMYUME M CXOJICTBO MO3UIUH; B KOPPEKTHOM ¢opme (HopMynupoBaTh
pa3HOIIacusl, CBOM BO3PAXKEHNUS,

IPEICTABIATh PE3yJbTaThl PELICHUS 3a/a4YH, SKCIIEPUMEHTA, MCCIEIOBAHUS, POEKTAa; CAMOCTOSITEILHO BBHIOMPATh
(dopMat BBICTYIUIEHHSI C YUETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayIUTOpHUH.

CoTpyaHuvecTBo:

MOHUMATh W MCIO0JIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHAMBUYaTbHON PabOTHI P PEIICHUH Y4eOHBIX 3ajay;
MIPUHUMATH 11€JTb COBMECTHOMU NIEATEILHOCTH, TUTAHUPOBATh OPTAHU3AIIMI0 COBMECTHOW padOThI, paclpeIesiTh BUIbI
paboT, JOrOBapUBATKLCS, 00CYKIATh MPOIIECC U Pe3yabTaT paboThl; 0000IIaTh MHEHHUST HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPyHmoBbIX ¢Gopmax paboTsl (0OCYXIeHHS, OOMEH MHEHUM, «MO3TOBbIE IITYPMBI» U HWHBIC);
BBINIOJIHATh CBOIO YacTh paOOThl M KOOPIUHUPOBATH CBOM ACUCTBUS C APYTMMH WIEHAMH KOMAaH]Ibl; OIEHWUBATH
KadeCTBO CBOETO BKJIa/Ia B OOIIMIA MPOAYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBUS.



3) Vuusepcanvuvie pecynamuensle oeticmgus, obecneyugarom Gopmuposanue CMulCl08bIX YCMAHOBOK U HCUSHEHHBIX
HABbIKOG TUUHOCMU.

Camoopranusanus:

e COCTaBIIATH IUJIaH, AJITOPUTM PEIICHUS 3aa91, BHIOMPATH CIIOCO0 PENICHHS ¢ YIETOM UMEIOIINXCSI PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C Y4ETOM HOBOM
uH(pOopMaIUu.

CaMOKOHTPOJIb:

e BIJIQJICTh HAaBbIKAMU TO3HABATENHHON pedIeKCuM KaK OCO3HAHUSI COBEPIIAEMbBIX JEHCTBUA U MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJIHTATOB; BIAJACTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3ysibTaTa pPeIlieHus
MaTeMaTUYECKON 3a4auH;

e TMPEABUACTH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3aJa4ld, BHOCUTh KOPPEKTUBHI B JEATECIbHOCTD
HA OCHOBE HOBBIX O0CTOATENBCTB, JAHHBIX, HAMJICHHBIX OITUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yjbTaTa L€ M YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTWKEHUS WM HEIOCTHKCHHS
pPe3yJbTaTOB JICSITEILHOCTH, HAXOUTh OIIUOKY, AaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OneprpoBaTh NOHATUSAMHU: TOUYKA, PSAMasi, IIIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX IPU PEIICHUU T€OMETPUYECKUX 3a1a4.

OnepupoBarh NOHATUAMMU: APAJUIETBHOCTD U NEPIEHIUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEN.

KnaccuduimpoBaTe B3aMMHOE pacioioKeHUE MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh MOHATUSIMU: JBYTPAHHBIA YroJj, IpPaHU JABYTPAHHOTO yriia, peOpo ABYTpaHHOIO YIJa; JMHEWHBIN yroi
IBYI'PAHHOTO yTja; rpajyCHas Mepa ABYTPaHHOIO yria.



OnepupoBaTh MOHATHUSIMHU: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBIMYKIBI MHOTOTPAHHUK, 3JEMEHTHl MHOTOTPaHHUKA,
paBUJIbHBIA MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (TUpaMua; Mpyu3Ma, NpsMOyTOIbHBIN Mapaienenumnes, Kyo).

KrnaccudunupoBaTe MHOTOIpaHHUKH, BBIOMpass OCHOBaHMA JUIA KJIACCH(UKAIUMU (BBIMYKIbIE W HEBBITYKJIbIC
MHOTOTPaHHHKH; MPAaBUIbHbIE MHOTOTPAHHUKH; TIPSMBIC ¥ HAKIIOHHBIC TIPU3MBI, TAPAJIICIICTIUTICIBI).

OmnepupoBath MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/T CIIEIOB.

CTpouTh CE€4YE€HHS MHOTOTPAHHUKOB METOJOM CJEJOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y.

Pematp 3amaum Ha HaXOXJIEHHUE TCOMETPHUUECKHX BEJIWYUH MO 00pasliaM WIM alIroOpuTMaMm, MPUMEHsSI M3BECTHBIC
aHAJIUTUYECKHE METOJbI MPU PEUICHUHM CTAaHAAPTHBIX MATEMAaTHYECKUX 3a]lad Ha BBIUMCJICHHE PACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOUKH JI0 MPSIMOM, OT TOUKH JI0 MJIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMHUCS MTPSIMBIMU.

Pemarp 3amaun Ha HaXOXKJEHUE T€OMETPUUECKHMX BEJIWYMH MO 00pasliaM WIM aJroOpuTMaMm, MPUMEHsSI U3BECTHbHIE
aHAIUTUYECKUE METOABl TPU PEIICHUH CTaHAApTHBIX MaTeMAaTHMYeCKWX 3a7ad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEIIMBAIOIIMMUCS TIPSIMBIMHU, MEKTY MTPSIMON U TUIOCKOCTBIO, MEXKIY TUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Boruucisate 00bEMBI M TUIOMIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, MUpamMuaa) ¢ MpuMeHeHueMm (Gopmyir;
BBIUYUCIISITh COOTHOLICHUS MEXKAY IUIOMIAIIMU TOBEPXHOCTEN, 00bEMAMHU MTOJ00HBIX MHOTOIPaHHUKOB.

OnepupoBaTh NOHATUSMU: CAHMMETPHS B TIPOCTPAHCTBE; IEHTP, OCh M TUIOCKOCTh CUMMETPHUH; IIEHTP, OCh M TUIOCKOCTh
CUMMETPUU QUTYPBI.

W3Bnekath, mpeoOpa3oBhIBATh M MHTEPIPETUPOBATH WHPOPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax,
MPEJICTABICHHYIO Ha YepTeKax U PUCYHKAX.

[IpumensTh reomerpuueckue (HakThl IJS1 PELICHHUs] CTEPEOMETPUUYECKUX 3aad, MPEANoaraoiiux HECKOJIbKO MIaroB
pEIIeHus, €CII YCIOBHsI MPUMEHEHHS 3a/1aHbI B SIBHOU (hopme.

[IpuMeHsATh mpocCTeillliie MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbI TPU PELICHUHU
CTEPEOMETPUUECKHUX 3a]1a4.



[IpuBOAUTE MpPUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE W KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB
re€OMETPUHU B UCKYCCTBE.

[IpuMeHsITh NOTyYEHHbIE 3HAHNS HA MPAKTUKE: aHAJIM3UPOBATh pPeabHbIE CUTYallUd U PUMEHATh U3YUYECHHbIE IOHATUS
B IIpOLIeCCe TIOUCKA PEIICHUS MaTeMaTHIECKH CPOPMYITUPOBAHHOM MPOOIEMBI, MOJCIUPOBATH PEAbHBIC CUTYAI[UU Ha SI3bIKE
r€OMETPHUH, UCCIIEI0BATh MOCTPOCHHBIE MOJIENN C UCIIOJIb30BAHUEM T€OMETPUUYECKUX OHIATHI U TEOpPEM, anmnapara ajareopsl;
peniaTh NPaKTUYECKUE 3a]]a4H, CBSI3aHHBIE C HAX0KIEHUEM I€OMETPHUUECKUX BEJINYHUH.

11 KUIACC

OnepupoBarh MOHATUSAMHU: HUIUHAPUYECKAsT MOBEPXHOCTh, 00pa3yrollye MWIMHIPUUYECKON MOBEPXHOCTH; IUIUHJD;
KOHHUYECKAsl TOBEPXHOCTh, 00pa3yrole KOHNYECKOW MOBEPXHOCTH, KOHYC; cpepruuecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpaleHus (HUJIUHIP, KOHYC, cdepa U map).

OOBIACHATH CIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacrosokeHue chepol U MI0CKOCTH.

OnepupoBaTh NMOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BHICOTA CETMEHTA; IIAapOBOM CIIOM, OCHOBAaHHE
IapOBOTO CJI0SI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruucisate 00bEMBI U IIJIOIIAIM TOBEPXHOCTEHN TeJl BpalIEHUS, TEOMETPUUECKUX TeJl C MPUMEHEHHEM (POPMYIL.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BIIMCAHHBIA B cepy U ONMUCAHHBIN OKONO chephl; chepa, BnucaHHas B
MHOTOTPaHHHK WJIU TEJIO BPAILICHHUS.

BBIYuciasTh COOTHOMIEHUS MKy TUTONIAISIMHU TIOBEPXHOCTEH U 00bEMaMH TOJJOOHBIX TEII.

N3obpaxkats uzydaemblie GUTYpHl OT PYKH U C TIPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrinonHATh (BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHJ CBEPXYy, COOKY, CHHU3Y;
CTPOUTH CEYEHUS TEJ BpAILICHUS.

N3BnekaTs, HHTEPIPETUPOBATH U MPEOOPA30BBIBATh WH(MOPMAITUIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax,
NPE/ICTaBIICHHYIO HA YEPTEKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.



BBINOAHATE NEMCTBUS CIIOKEHUS BEKTOPOB, BBIUUTAHUSI BEKTOPOB M YMHOKEHHUS BEKTOPA HA YUCIIO, OOBACHSTH, KAKUMHU
CBOMCTBaMM OHM 00J1aJat0T.

IIpuMeHATH NpaBUIIO MapajuIeICIUIICA.

OnepupoBaTh NOHATHAMU: JE€KAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOPA, YroJl MEXAY BEKTOPAaMH, CKaJISIPHOE IPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBHI.

Haxonuts cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOpPA HA YMCIIO, YIOJl MEXKIY BEKTOpPaMH, CKAIPHOE IPOU3BEACHUE,
pacKIIabpIBaTh BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT.

[IpuMeHsATh reomeTpuyeckne (PakThl ISl PELICHUsS CTEPEOMETPUUYECKHX 3aJ]lay, MPEANOJIaralliX HECKOJIBKO IIaroB
pellIeHus, €ClIi YCIOBUs PUMEHEHUS 3a/1aHbl B sIBHOU (hopme.

Pemate mpocreiimme reOMeTpuYeCKre 3a/1a44 Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO METOAA.

Pemate 3amaum Ha J0Ka3aTe€abCTBO MATEMAaTUYECKUX OTHOLIEHUH M HAXOXIACHUE T€OMETPUYECKUX BEJIHMYMH II0
oOpa3laM Wiu alropuTMam, MPUMEHssl U3BECTHBIE METO/IbI PU PEIICHUH CTAHIaPTHBIX MATEMATUUYECKHUX 3a/1ay.

[IpuMeHATh MpoCTeillIne MNpPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMbI TPH PpELICHUHU
CTEPEOMETPUYECKUX 3a1ay.

[IpuBoAUTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE W KU3HHU, PACIIO3HABATH IPOSBICHHUE 3aKOHOB
r€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOTyYEHHbIE 3HAHUS Ha MPAKTUKE: aHAJTU3UPOBATh PealbHbIe CUTYAllUd U MPUMEHSTh U3YYEHHBIE MOHSITHS
B MPOIIECCE TIOUCKA PEILICHUs] MaTeMaTH4eCKu C(hOPMYITUPOBAHHON MPOOIEMbI, MOJEIUPOBATH PEAbHbIE CUTYAllUU HA SI3bIKE
reOMETPUHU, UCCIIEI0BATh TOCTPOSCHHBIE MOJIEIH C UCIIOIb30BAaHHEM I€OMETPUUECKUX MOHITUN U TEOPEM, armapaTa anreopsl;
penaTh NPakKTUYECKUE 3aJa4H, CBSI3aHHBIE C HAX0KIEHHUEM I€OMETPHUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos
Ne HanmenoBanue pa3jiesioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 https://m.edsoo.ru/C5O3R7VIP
IIpsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE.
2 P POCTPanCTs . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapamienbHOCTh MPSAMBIX U TJIOCKOCTEH
[leprieHAUKYIAPHOCTD MPSIMBIX U
3 PHICHA Uy p p 12 https://m.edsoo.ru/V6I1APUCD
MJIOCKOCTEH
4 Yl MEXAY NPSIMBIMU U IIOCKOCTSIMU 10 1 https://m.eds0o.ru/R3SMETBTQ
5 MHororpanHuKu 11 1 https://m.edsoo.ru/XPWOUSFB2
6 OO0BbEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTJIIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 63 5 0

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne i/ Konrtpoasnsie Ilpakruueckue
NpOrpamMmbl Beero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Tena BpameHus 12 https://m.edsoo.rut/HYOWQLS5KQ
OOBEMEI TeT 5 1 https://m.eds00.ru/BO9ORVIYC9
B
CHTOPBI M KOOIUIHATEL B 10 1 https://m.eds00.ru/4ANCLA4GOMF
MIPOCTPAHCTBE
[ToBTOpeHue, 06001EeHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMATHU3AIHS 3HAHWUI
OBILIEE KOJIMYECTBO HACOB I10 34 3 0

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosnuectBo yacos
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE

Tema ypoka Kontpoasnubie IIpakTuyeckue
n/n Bcero U3y4eHusi o0pa3oBaTeJbHBIC PeCypChl

padoThI padoThI

OCHOBHBIE TTOHSTHSA
CTCPpCOMCTPUHU: TOUYKA, IIpsAMad,
IIOCKOCTD, ITPOCTPAHCTBO.

ITpaBuna uzodpaxe a
PaBHIa H30DPAMCHIA H 1 https://m.eds0o.ru/D3VCITUN4

PUCYHKAX: U300paKCHUS
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsaTHA: nepecekaromuecs
IUIOCKOCTH, IIEPECEKATOIINECS 1 https://m.edsoo.ru/NR6VIYCGK

npsamasd U mI0CKOCTb

[TonsTus: nepecexaronmecs
IUIOCKOCTH, IIEPECEKAIOIUECS 1 https://m.edsoo.ru/O6RNDFAMO

npsaMas U MmI0CKOCTb

3HAKOMCTBO C MHOI'OT' PaHHUKaMH,

U300paKEHUE MHOTOTPAHHUKOB
p p 1 https://m.edsoo.ru/KMUQPILLO

Ha PUCYHKaX, HA MPOEKIIMOHHBIX
yepTexax
HavanwsHbie cBeneHs 0 Kyoe u

MUpaMuUe, UX Pa3BEPTKH U
PaMHAE, X p p 1 https://m.edsoo.ru/FPW2INHCZ

monenn. CeueHus

MHOT'OrpaHHUKOB




10

HauanbHble cBefieHus 0 KyOe u
NApaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOTI'OTDaHHUKOB

[TonsiTre 06 akCHOMaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IIOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUU U
CICACTBUA N3 HUX

[TonsATHe 06 akCHOMAaTUYECKOM
MIOCTPOEHHH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

ITousiTe 06 aKCMOMAaTUYECKOM
MIOCTPOEHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX70QE1

https://m.edsoo.ru/YPKS5SMLIJL

https://m.edsoo.ru/I3A981679

11

B3anmuoe pacnonoxkenue
MPSIMBIX B IPOCTPAHCTBE:
MepeceKaroIrecs, napasielibHble
U CKpPELIUBAIOIINECS MPSIMbIE

https://m.edsoo.ru/TUTWEKR5Q

12

[TapamiensHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napajuiesbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MapalIeIbHOCTD
TPEX MPSIMBIX

https://m.edsoo.ru/CSOVLQLH6




[MapannenbHOCTh NPSMBIX
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapamienbHOCTh IPSIMOU U
IJIOCKOCTH
VYTIIBl ¢ COHANPaBICHHBIMU

14 https://m.edsoo.ru/LLJAVHVBW
CTOPOHaMU
VYros Mexay IpsMbIMU B

15 https://m.edsoo.ru/KGIMSOEUK
IIPOCTPAHCTBE
Yron me

16 PO MEHLY TIPANIBIVIL https://m.eds00.ru/24LVWHOVS
IIPOCTPAHCTBE
[TapanmnenbHOCTb MIIOCKOCTEM:

17 https://m.edsoo.ru/BUSTQIHZT
IapajuleJIbHbIE IIJI0OCKOCTH
CaolicTBa napamienbHbIX

18 . https://m.edsoo.ru/OKQQK2ABA
IJIOCKOCTEN
[Ipocreiimme mpocTpaHCTBEHHbBIE

19 (burypsl Ha MJIOCKOCTHU: TETPAP, https://m.edsoo.ru/MRT13XP79
KyO, napaJuiesnenumnes

20 Iloctpoenue ceuennii https://m.edsoo.ru/DI3AXO05J8

21 [Toctpoenue ceuenunit https://m.edsoo.ru/20GC3ZPI9P
KonrtponsHas pabora no teme
"[IpsiMBI€ M TUIOCKOCTH B

22 https://m.edsoo.ru/BI40O5QJEB
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U MJIOCKOCTEMN"
IlepnieH IUKyYIAPHOCTD NPSIMOM U

23 IUIOCKOCTH: IEPIICHANKYJIIPHBIE https://m.edsoo.ru/RN45YBOS8R
MpsiMbI€ B IPOCTPAHCTBE
IIpsiMble napasuiesbHbIe

24 P P " https://m.edsoo.ru/32MXRZDDL

NECPpHNCHAUKYIIAPHBIC K IIIIOCKOCTH




25

26

[Ipsimble napasienbHbIe U

NECPHNCHAUKYIIAPHBIC K IIJIOCKOCTH

[Ipu3Hak neprneHuKyIapHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K 14

27

28

29

[Ipu3Hak nepneHANKYIIPHOCTH
MPSAMOM U TIIOCKOCTH

Teopema o npsimoit
MEePIEHIUKYISIPHON TIJIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYISIPHON MIIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

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

https://m.edsoo.ru/§1RSKU5RJ

30

31

32

33

34

Teopema o npsamon
MEPIECHANKYISIPHOMN MIJIOCKOCTH

IlepnieHqUKyIsAp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

IlepnieHquKyIsAp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

[lepnieHquKyIsAp U HAKIIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

[lepnieHquKyIsAp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSIHUE OT
IIPSIMOM A0 MJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

https://m.eds00.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC

https://m.edsoo.ru/6PSBVV34R




35

36

VYTIIbl B IPOCTPAHCTBE: YTOJ
MEXKIy NPSMOM U IIIOCKOCTBIO
JIByrpaHHbIN yTOJ, JMHEHHBINA
YTOJI IBYTPAHHOIO yria

https://m.edsoo.ru/PSFIXUA1I

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

37

38

39

40

41

JIByrpaHHBIN yroJl, TMHEHHBIN
YIOJ1 ABYTPaHHOIO yIia
[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

[lepnieH IUKYISIPHOCTD
IJIOCKOCTEH: MMPU3HAK
NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

TeopeMma o Tpéx
NIEPIIEHIUKYIIApax

https://m.edsoo.ru/MLOZZYZC7

https://m.edsoo.ru/YRQDSM9NH

https://m.edsoo.ru/DY2AF84T?2

https://m.edsoo.ru/TS8OA9INH?2

https://m.edsoo.ru/OWSLZI1RVZ

42

43

44

Teopema o Tpéx
MEPIEHINKYIApaX
Teopema o Tpéx
MEPIEHINKYIApaX

KOHTpOJ'IIJHaﬂ pa60Ta 110 TCMaM

"IlepneHIUKYISIPHOCTD NPSMBIX U

mockocTeil" u "YTibel Mexay
MIPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/OP44KE54N

https://m.edsoo.ru/OWG81WDV3

https://m.edsoo.ru/VOXABPOPB




45

[TonsiTHE MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTI'OrpaHHUKaA, BBIITYKJIBIC 1
HCBBIITYKJIBIC MHOT'OT'PAHHUKH,
pa3BEPTKAa MHOIOTPaHHUKA

https://m.edsoo.ru/LSFTEZ80QX

46

[Tpu3ma: n-yroipHas IpU3Ma;
IpaHy ¥ OCHOBAHUSI [TPU3MBL;
npsiMasi U HAKJIOHHAS TIPU3MBbI;
OOKOBast ¥ IOJTHASI TOBEPXHOCTH
MPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

48

49

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
MapajuieenuIie]l U €ro CBOMCTBa

[Mupamua: n-yronbHas
nUpamMu/a, TPaHUd U OCHOBaHHE
nUpamMuIbl; OOKOBas U TTOJTHAS
MOBEPXHOCTh TTMPAMU/IBI;
NpaBUIIbHAS U yCeUEHHAS
nupamuIa

[TpaBuIIbHBIE MHOTOTPAaHHUKH:
MIOHSITHE TIPaBHIBHOTO
MHOTOTPaHHHKA; TPaBUIIbHAS
npU3Ma U TpaBHIbHAS TTHPAMUJIA;
MpaBUIIbHAS TPEYrOJIbHAS
nUpamMu/Ia U MPaBUIbHBINA
TeTpa’ip; Kyo

https://m.edsoo.ru/ITCOB1WIO

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

https://m.edsoo.ru/LWNGEZTWE

50

[IpencraBienue o npaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’Ip,
JOJEKa’p U UKOCAdIP.

https://m.edsoo.ru/06SHO2IDD




CummeTpus B IpOCTPAHCTBE:
CUMMETpUSI OTHOCUTEIIBHO TOYKH,
MIPSIMOM, TNIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETpUU B IUPAMUJAX,
napajuieJienuneaax, NpaBuiIbHbIX
MHOTI'OI'paHHHMKaxX
Beruncnenue 3;1eMeHTOB
52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edsoo.rut/EUPAMN760
JMaroHaJlu, yrJibl
[Tnomans 60KOBOI MOBEPXHOCTH
Y MOJTHOM MTOBEPXHOCTH MPSAMOM
53 MIPU3MBI, TUTOIIAh OCHOBAHUM, 1 https://m.edso00.ru/SQY9XSIL6
TeopeMa 0 OOKOBOI OBEPXHOCTU
MPSIMOM TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIBHON
54 MUPAMUBI, TEOPEMA O TIIOIIAJN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOI TOBEPXHOCTH
YCE4EHHOU MUPAMHU/IBI
KonrtponbHas pabora no Teme
55 1 https://m.edsoo.ru/ VHYNJOMQD
"MHororpanHuku"
56 [TousiTue 006 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/B307P8WTC
58 O0BEM nupamMuIbl 1 https://m.edsoo.ru/PQZIED3YF
59 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM nupamMuIbl 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM npU3MBI 1 https://m.edsoo.ru/B46EMRRGE




63

64

O06BEM IPU3MBI

KonrponsHas pabora o reme
"OOBEMBI MHOTOTPaHHHUKOB"

https://m.edsoo.ru/FIMQW6KFT

https://m.edsoo.ru/23S50ISON

65

[ToBTOpenue, 0600IICHNE
cucTeMaTu3anus 3HaHHM.
[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpenue, 0600IICHNE
CUCTEMaTU3aLMs 3HAHHUMN.
Beluncnenue paccTossHUN: MEXKIY
JBYMS TOUYKaMH, OT TOYKH J10
MPSAMOM, OT TOYKH 10 TFIOCKOCTH,
MEXy CKPELMBAIOIUMUCS
IPSIMBIMU

https://m.edsoo.ru/HKP6I3JUC

67

68

WroroBas koHTpoJsibHasE paboTa

IToBTrOpenue, 0600IEHNE
CHUCTEMAaTH3alNsl 3HAaHUH.
Beruucnenue yrios: Mexay
CKPEILMBAIOIINMUCS TPSIMBIMH,
MEXy NMPSAMOU U MIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

https://m.edsoo.ru/KB3EKOA9U

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paauyc,
IUaMeTp; TUIO0Ia b
MOBEPXHOCTHU Chepbl

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/TW8Z59CH]

B3anmuoe pacnonoxenue
cdepbl U IITOCKOCTH;
KacaTeJibHasl IJI0CKOCTh K
chepe; iomaab chepsl

https://m.edsoo.ru/YCMWC4M31

N3obpaxenue chepsl, mapa Ha
mockocT. CedeHus mapa

https://m.edsoo.ru/QDCFSUGXE

[Hunuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
MMOBEPXHOCTH, OCh

III/IJIHH)IPH‘IGCKOﬁ HOBerHOCTI/I

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, O0Opa3yromas u
0Cb; ILIONIAAb OOKOBOH U
ITOJTHOW ITOBEPXHOCTH

N300pakeHne HWIMHAIpPA HA
mockocTy. Pazséprka
nunHapa. CeueHus WINHAPa
(TITOCKOCTHI0, MapalljiesIbHOM
WM NIEPIICHAUKYIISIPHOM OCH

UAJTUHIPA)

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

https://m.edsoo.ru/\WOJR979V9

https://m.edsoo.ru/OYMSPW10Z




10

11

Konnueckas noBEpXHOCTb,
o0pa3yroIine KOHUIeCKOH
MMOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOW MMOBEPXHOCTH

Konyc: ocHOBaHHUE 1 BEpIIHHA,
o0pa3yrolias U OCh; ILIOMIAIb
OOKOBOI U ITOJIHOM
IIOBEPXHOCTH

Y ced€HHBI KOHYC:
o0pa3yromye 1 BbICOTa;
OCHOBaHHUA U OOKOBas
IIOBEPXHOCTH

N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIOCKOCTBIO,
MapayIeIbHON OCHOBAHUIO, U
IJIOCKOCTBIO0, MTPOXOIAIIECH
yepe3 BEpIINHY)

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT

https://m.edso00.ru/SOVNITU20

https://m.edsoo.ru/OPVOCKUYU

https://m.edsoo.ru/4VHGTY X8F

12

MHoOrorpaHHuK, ONMAUCaHHbIN
0Ko0JI0 cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIN
B TEJIO BPALLEHUS

https://m.edsoo.ru/RMYY1STLP

13

TToustue 00 00bEMe. OCHOBHBIE
CBOIiCTBA 00BEMOB TEN

https://m.edsoo.ru/4CENHGLOZ

14

O0BéM UIHHIIpa, KOHYyCa

https://m.edsoo.ru/W8TGNS5799

15

O06bEM mapa u wiomaask cheps

https://m.edsoo.ru/G7TAYCMOTT




16

ITomoOusbIe Tena B
npoctpanctBe. COOTHOIICHUS
MEXTY TUIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
IMOJJOOHBIX TEII

https://m.edsoo.ru/4NO4FYUUX

17

18

KonTposbHas padoTa 1o Temam
"Tena Bpamenus" u "OO0beMbI

Ter"

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/KCOMHJSWW

https://m.edsoo.ru/AQ405SB7C

19

CI10)keHMEe U BEIUNTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

21

YMHOKEHUE BEKTOPa HA YUCIIO

PasnoxxeHne BeKTOpa 1o TpéM
HEKOMINUIAHAPHBIM BEKTOPaM.
IIpaBuino nmapasmenenumnena

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM NPABUII JCHCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPUS5

23

24

KoopannatHo-BEKTOpPHBIN
METO/I PU PEIICHUHN
T€OMETPUUYECKHX 3a/1a4

IIpssmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3aga4yu B
KOOpAUHATaxX

https://m.edsoo.ru/BBII39Z7U

https://m.edsoo0.ru/X9TSDNSQ3

25

VYros Mexay BEKTOpaMH.

https://m.edsoo.ru/RPAQMBCDO




26

CkainspHoe pou3BeIeHNE
BEKTOPOB

Brruncnenue yrioB Mexay
MPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/EGRV3NF84

27

KonrponsHas pabora o reme
"BekTophl U KOOpAMHATHI B
npocrpaHcrae”

https://m.edsoo.ru/NSKELEBHL

28

29

30

31

32

[ToBTOpenue, 0000MIEHNE 1
CUCTEMaTU3aLMs 3HAHHUM.
OcHoBHBIE PUTYPHI, PAKTHI,
TEOPEMBI Kypca IUIAaHUMETPUHU

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEeMaTH3allus 3HAaHU.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpPEMBI Kypca IITaHUMETPUN

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTEMaTH3aIHs 3HAHUM.
33)13'—11/1 ITaHUMETPUHN U MCTOAbI
UX peLICHUs

[ToBTOpeHue, 06001IeHNE 1
cUCTEeMaTH3aIlus 3HAHUM.
3aauu TNIAHUMETPUH U METOIbI
UX peLIeHUs

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYpPBI, PaKTHI,
TEOpPEMBI Kypca CTepeoOMETpUr

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

https://m.edsoo.ru/NGEMVY73YE

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF

https://m.edsoo.ru/ZY6BYLY7W

33

HroroBasi koHTpobHAs paboTa

https://m.edsoo.ru/VP8CXOC4C




[ToBTOpEeHME, 0000IIEHNE U

34 1 https://m.edsoo.ru/70QSTDCAP

cUCTeMaTH3alud 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 3 0



IPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMUBI
10 KUIIACC
Kon . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOIM IPOrpaMMBbI CpeIHero 0o11ero
npoBepsiemMoro | SpasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHIATHAMU: TOUKA, MPAMAasi, INIOCKOCTh
7.2 [IpuMeHSITh aKCMOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX NIPH PELIEHUH F€OMETPUUECKUX 3a7a4
7.3 OnepupoBaTh NOHATUSAMU: NapaIEIbHOCTh U MEPHIEHAUKYISPHOCTD MPSMBIX U IUIOCKOCTEN
7.4 KinaccugunupoBars B3aMMHOE pacnoioKeHUE NPSIMbIX U IUIOCKOCTEN B MPOCTPaHCTBE
oy OnepupoBaTh NMOHATUSIMU: ABYTPAHHBIN yroil, TpaHd ABYTPAHHOIO yrja, pedpo ABYTPaHHOIO YIJa, JIMHEHHBIA Yroj
' JBYTPaHHOIO yIJja, IpagyCcHas Mepa JBYTpaHHOIO yria
6 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBINYKJIBIH M HEBBITYKJIbIH MHOTOTPAaHHHMK, 3JIEMEHThl MHOTOTpPaHHHKA,
' IIPABUJIBHBIN MHOTOI'PaHHUK
7.7 Pacnio3HaBaTh OCHOBHBIE BUIbl MHOTOI'PaHHHUKOB (MMpaMu/a, IpyU3Ma, MpsSMOYTOJIbHBIN Hapajjienenurnes, Kyo)
- KnaccudunupoBaTb MHOTOrpaHHMKH, BBIOMpas OCHOBaHHMS Ui KJIacCH(PUKAIMK (BBITYKJIblE W  HEBBITYKJIbIE
' MHOTOTPaHHUKH, TPaBUJIbHbIE MHOTOTPAHHUKH, MIPSIMbIE M HAKJIIOHHBIE TPU3MBI, TapasuIeIeHUIIe /Ibl)
7.9 OrnepupoBaTh NOHATHAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
7.10 OOBSICHATD MPUHITUIIBI TTOCTPOCHUS CEYCHH MHOTOTPAHHUKOB, UCTIOJB3YSI METOJI CIIE0B
_ Ctpoutb ceueHuss MHOTOIPaHHUKOB METOOM CJIEAOB, BBIIIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX

00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHU3Y




PemraTs 3ala4Yi Ha HaAXO0XIACHUC TI'€COMCTPUUCCKHUX BECIWYHH II10 o6pa3uaM WKW aJroputMam, IPpHUMCEHSS HU3BCCTHBIC

7.12 AQHAIUTUYECKUE METOJIbI IPU PELICHUM CTaHIAPTHBIX MAaTEMATUYECKUX 33]1a4 Ha BBIUMCIEHUE PACCTOSIHUM MEXIY ABYMs
TOYKaMH, OT TOUKH /10 MPSIMOM, OT TOUKH JI0 TNIOCKOCTH, MEXKY CKPELIMBAOIUMHUCS MPSIMBIMU
Pemate 3amauM Ha HaxXOXJEHHE T€OMETPUYECKHX BEIMYMH 1O 00pasnaM WM aIrOpuTMaM, HPUMEHSS W3BECTHBIC
7.13 AQHAJIUTUYECKUE METOJbl MpPH PEIIEHUH CTAHJApTHBIX MaTEeMaTUYeCKMX 3ajjad Ha BBIYMCICHUE YIJIOB MEXIY
CKPEIIMBAIOIIUMHUCS IPSIMBIMHU, MEKIY MIPSIMON U INIOCKOCTBIO, MEKY IUIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB
14 Beraucnare 00bEMBI M IUTOMIANM TOBEPXHOCTEH MHOTOTPAaHHHKOB (TMpH3Ma, MUpaMUAa) ¢ HpUMEHEHHEM (Gopmy,
' BBIYUCIIATH COOTHOLICHUS MEX/Y IUIOIAAsIMUA TOBEPXHOCTEH, 00bEMaMU MOJJOOHBIX MHOTOTPAHHUKOB
15 OnepupoBaTh NOHATUSAMU: CUMMETPUsI B IIPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IUIOCKOCTb
' CUMMETpUHU (UTYpBI
716 W3Bnekarb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MH(OpPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (urypax,
' IIPEJICTABICHHYIO HA YEPTE)KaX U PUCYHKAX
717 [TpumeHsATh TeomeTpuueckue (akThl Ui PELICHUs CTEPEOMETPHUECKHX 3ajay, MpeIrnojararliiX HECKOJbKO IIaros
' peLIeHus, eClIi YCIOBUS IPUMEHEHUS 3ajaHbl B IBHOHM Qopme
718 [TpuMeHATH mpocCTEWIIMEe NPOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IPH PELICHUU
' CTEpEOMETPUYECKHUX 3a/1a4
719 [TpuBOIUTE MpUMEpPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IMPHUPOJAE M JKU3HHU, paclo3HaBaTh IPOSBIEHUE 3aKOHOB
' TEOMETPHUH B UCKYCCTBE
[IpumeHATs NOMyYeHHBIE 3HAHMSI HA IPAKTUKE: aHAJIIM3UPOBATh PEAJIbHBIE CUTYAallUd U IPUMEHATH N3YUYECHHBIE TIOHATHUS B
720 Ipolecce MOMCKA PEIIeHHUs MaTeMaTU4YecKu cQOpMYyIMpPOBAHHOM MpOOJIEMbl, MOJEIHPOBATh pEealIbHbIE CUTYyallud Ha

SA3BIKC T'COMCTPUH, UCCIICA0BATH MOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUEM I'COMCTPUICCKUX MMOHATHH U TCOPCM, allrapara

anre6pbl, pelaTh NPAKTHYCCKUEC 3aaa4U, CBA3AHHBIC C HAXO0XACHUEM I'COMCTPUICCKUX BEJIMYNH




11 KIIACC

Kon IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 001ero
NPOBEPsIEMOro oBpazoBams
pe3yJbTara
6 ['eomeTpus
61 OnepupoBaTh NOHATHAMM: LMJIMHAPHUYECKAs [TOBEPXHOCTb, 00pa3ylolue HMIMHIAPUIECKON MOBEPXHOCTH, LMJINHAD,
' KOHHMYECKas IOBEPXHOCTh, 00pa3yIone KOHMYECKOW TOBEPXHOCTH, KOHYC, c(hepruecKas IOBEPXHOCTb
6.2 PacrioznaBats Tena BpaimeHus (HIIHHAP, KOHYC, cdepa U map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BpalllEHUs
6.4 KnaccudunmpoBaTs B3aMHOE pacmnoiokeHue chephl U MIOCKOCTH
6.5 OnepupoBaTh MOHATUAMH: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA CEIMEHTA, IIAPOBOM CJIOH, OCHOBaHHE
' IIApOBOTO CJI05, BHICOTA IIAPOBOIO CJIOS, IIAPOBON CEKTOP
6.6 BoruncnsaTe 00BEMBI U TUIOIIAIU TTOBEPXHOCTEH TE BpallleHHsl, FEOMETPUUECKUX TeJl C MPUMEHEHNEM (popMy
67 OnepupoBaTh MOHATHSMHU: MHOTOIPAaHHUK, BIIMCAHHBIA B cepy M OMHCAHHBIA OKOJO cdepbl, cepa, BIUCAHHAS B
' MHOT'OT'PaHHHK MJIM TEJIO BpAIeHUs
6.8 BbIuncnaTe COOTHOIIEHUS MEXTy IIIOMIAIMH ITOBEPXHOCTEH U 00bEMaMU MOJOOHBIX TeJ
6.9 N3o6paxkaTh n3ydaeMble (GUTYphI OT PYKU U C TPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbINonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXHM W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTyp: BUJA CBEpXY, COOKY, CHHU3Y;
' CTPOUTH CEUSHHSI T BPAILLICHUS
611 W3BnekaTh, MHTEPIPETHPOBATh U MPeoOpa30BbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUECKUX (hUrypax,
' IPECTABICHHYIO Ha YepTeXkaxX U pUCYHKaX
6.12 [IpumensTh reomeTpuueckie GaxkThl Ui PEIICHHUs] CTEPEOMETPHUECKUX 3a/1ad, MPeINoaralix HECKOIbKO MIaroB




pEeLIeHHs, €CITU YCIOBHS IPUMEHEHUS 3a/1aHbl B IBHOU (opme

6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIMONHATE JAEHUCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha YHCIO, OOBSCHSTH,
' KaKUMH CBOWCTBAMH OHH 00JIQIal0T
6.15 [IpumeHsaTh MpaBUIIO MapaIesenuIea MPU CI0KESHUN BEKTOPOB
OnepupoBaTb MOHATUSAMH: JI€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB,
6.16 KOODPJMHATHI BEKTOPA, YTOJI MEXy BEKTOpaMH, CKaJIIpHOE TIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE I KOMIUIAaHAPHBIE
BEKTOPBI
6.17 Haxoaute cyMMy BEKTOPOB M IPOM3BEJCHUE BEKTOPA Ha YHCIIO, YIOJ MEXAY BEKTOPaMH, CKaJSIpHOE MPOU3BEICHHE,
' packiIagpIBaTh BEKTOP MO JBYM HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3amaBarh IUIOCKOCTh YPABHEHUEM B IEKAPTOBON CHCTEME KOOPAUHAT
6.19 Pemats npocreiinme reoMeTpuueckue 3a1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO1a
6.20 Pemrate 3amaun Ha MOKa3aTeIbCTBO MATEMAaTHYECKHWX OTHOIICHHH W HAXO0XKJIEHHE TEOMETPUYECKHX BEIHYUH IO
' 00pa3iaM WM alropuTMam, MPUMEHSSI H3BECTHBIE METO/IbI TIPH PEIICHUH CTAHJAPTHBIX MaTEMAaTHIECKUX 3a/1a4
621 [IpuMeHsTH TpOCTEHIIME MPOrpaMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHUKAITMOHHBIE CHUCTEMBI TIPU PEIICHHU
' CTEpEOMETPUYECKUX 3a/1a4
6.22 [TpuBOANUTE IPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE W KHU3HH, PACIO3HABATh MPOSBICHUE 3aKOHOB
' TreOMETPHUH B HCKYCCTBE
[IpuMeHsATH TONydyeHHBIE 3HAHWS Ha MPAKTHUKE: aHATU3UPOBATh peajibHble CUTyallud M TMPHUMEHSATh H3y4YECHHBIE
6.23 TIOHATHUSL B TIPOIECCE MOWCKA PEIICHUS MaTeMaTHYeCKH C(HOPMYITMPOBAHHOW MPOOIIEMBI, MOJICIUPOBATh PEabHbIC

CUTyalluu Ha A3BIKC I'COMCTPUH, UCCIICAOBATL IMOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUEM I'€OMCTPHUICCKUX MOHATUN U

TEOPEM, allrapara anre6pbl, peiaTh NPAKTHYCCKUEC 3aaa4U, CBA3AHHBIC C HAXOXKXKACHUEM I'COMCTPUICCKHUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

7

I'eomeTpus

7.1

7.2

7.3

7.4

OCHOBHBIC TOHATHS CTCPpCOMCTpPHUH. Tqua, npsAmMas, IJIOCKOCTb, IIPOCTPAHCTBO. Ilonarue 00 aKCHOMAaTHYECKOM IIOCTPOCHUH

CTCPCOMETPHHN: AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

B3anMmHOe pacronoxkeHue NOpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECs, MNapaulesIbHble M CKPELIMBAIOIIMECS IIPsIMBIE.
[TapamienpHOCTh HPSAMBIX M IUIOCKOCTEN B IPOCTPAHCTBE: NapajulebHbIE MIPSIMbIE B IPOCTPAHCTBE, MAPaLIEIbHOCTh TPEX MPSMBIX,
MapAJUIEIBHOCTh NPSIMOM M IUIOCKOCTH. YIUVIBI C COHAIPaBICHHBIMM CTOPOHAMH, YroJI MEXKJIy NpPSIMBIMM B IIPOCTPAHCTBE.
[TapayeapHOCTB IUIOCKOCTEH: MapalulelIbHbIE TUIOCKOCTH, CBOMCTBA MAapajUICNIbHBIX IIIOCKOCTEH. IIpocTreiiine nmpocTpaHCTBEHHbIE

(buUryphl Ha TNIOCKOCTHU: TETPAdIP, KyO, apauiesenue], ToOCTPOCHUE CEUCHUM

[lepneHUKYISIPHOCTE TNPSAMONM M INIOCKOCTH: IEPHEHIUKYISIPHBIE MpPsMBIE B IPOCTPAHCTBE, MpsSMbIE IapauICIbHBIE U
NEPHEHANKYJIAPHBIE K IUIOCKOCTH, IPU3HAK IMEPIEHIUKYISAPHOCTU NPSMOM U IIJIOCKOCTH, TEOpEMa O NPAMOU IMEpPHEHIUKYIAPHOU
IJIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: YrOJ MEXAY IPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIN YIroOJI, JIMHEHHBIM Yroa IBYIPaHHOIO YIUIA.
[leprieHauKyNIAp M HAKIOHHBIE: PACCTOSHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSHUE OT MPSIMOW JI0 MJIOCKOCTH, MPOEKIHS (UTYyphl Ha
IJIOCKOCTh.  IlepneHauKyIApHOCTh  IUIOCKOCTEH: IpU3HAK IEPIEHIUMKYISAPHOCTH JABYX IUIOCKocTe. Teopema o0  Tpéx
NEePHEHANKYIIAPax

IloHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOIDAHHMKA, BBIIYKJIBIE W HEBBIIYKJIbIE MHOTOIDAHHMKH, pa3BEPTKA
MHororpaHHuka. [Ipusma: n-yromnpHas mpus3Ma, TpaHM U OCHOBAHMS MPHU3MBI, IpsMas M HAaKJIOHHAS NPU3MbI, OOKOBas M TMOJIHAs
MOBEPXHOCTh Npu3Mbl. [lapannenenunesn, NpsMOYroabHBIA MapajIeNICNUIe] U €ro cBoicTtBa. [Iupamupa: n-yronbHas nupamuza,
IpaHU U OCHOBAaHUE MUPAMUMBI, OOKOBas M TOJHAs TMOBEPXHOCTh MUPAMUABI, MPAaBUIbHAS U yCEUEHHAs MHUpaMHIA. DJIEMEHTHI

IIPU3MBI U IMUpPaMUBI. HpaBI/IHBHBIe MHOT'OT'paHHUKHU: IMMOHATHUE MPABUJIBHOI'O MHOI'OI'paHHHKaA, IMpaBUJIbHAA IIpHU3Ma W IIpaBUJIbHAsA




nupaMujia, MpaBUiIbHASL TPEYroJibHAs MUPaMUIA U MPaBHIbHBIN TeTpasap, KyO. [IpeacraBieHue o mpaBUIIBHBIX MHOTOTPaHHHUKAX:

OKTas3p, 10/1eKa’Ap U ukocarapyrue CedeHus: Ipu3Mbl U TUPAMUIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMECTPUU B IIHUpaMHIax,

7 napajuiesenuneax, NpaBuiIbHbIX MHOIOTPaHHUKAX
Brrunciienue 3reMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHand, yrisl. [lnomans OOKOBOM MOBEPXHOCTH W IOJHOW MOBEPXHOCTH
7.6 OpsMOM MPHU3MBI, IUIOLIA/b OCHOBaHMUM, TeOpeMa O OOKOBOM MOBEpXHOCTHU MpsMOI mpu3Mmbl. Ilinomanbs GOKOBOH MOBEPXHOCTH U
MOBEPXHOCTHU IIPABUJILHOM NMUPaMU/IbI, TEOpEMa O IIouaan yceuéHHo nupamuibl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI
7.7 [TomoGHbIe Tena B pocTpancTBe. COOTHOMIEHUST MEXKTY TIOMIAISIMK TOBEPXHOCTEH, 00BEMaMH MTOO00HBIX TET
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
6.1 [HunuHapuyeckas TOBEPXHOCTh, 00pa3yrolye HWIMHAPUYECKON MOBEPXHOCTH, OCh IMJIMHApPUYECKOW moBepxHOcTH. L{mnmmHap:
. OCHOBaHHUS ¥ OOKOBasi IOBEPXHOCTh, 00pa3yroas U 0Ch, IUIOMIAAb OOKOBOH U MOJHOM MOBEPXHOCTH
Konnyeckass moBepXHOCTb, OOpa3yrolue KOHHYECKONW IOBEPXHOCTH, OCh M BEpIIMHA KOHWYecKoW moBepxHocTU. Konyc:
6.2 OCHOBAaHHE W BepIIMHA, 0Opas3yrolas U OCh, IUIOMAAb OOKOBOM M MOJHON MOBEPXHOCTH. YCEUYEHHBIM KOHyC: oOpasyromue u
BBICOTA, OCHOBAaHUs 1 OOKOBasi IOBEPXHOCTh
63 Cdepa m map: meHTp, paauyc, AMAMETp, IJIOLIaJb MOBEPXHOCTH cdepbl. B3anMHoe pacmosioxeHue chepsl M IUIOCKOCTH,
KacaTeJbHasl IJI0CKOCTh K cdepe, MIoaas chepsl
6.4 N300pakeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3BEépTka nunmHapa U KOHyca
6.5 KomOuHnammu e BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBIN OKOJIO cepbl, cdepa, BIUCAHHAS B MHOTOTPaHHUK,




HJIA TCJIO BpalllCHUSA

[Tonsarue 06 00bEMe. OcHOBHBIE cBOIiCTBa 00BEMOB Tei. Teopema 00 00bEME MPSIMOYTOIBHOTO MapaIesIeNUIe1a U CICACTBUS U3

0.0 Heé. O0bEM mumMHApa, KoHyca. O0BEM 1mapa u momaab chepbl
6.7 [Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXKY IIJIOMIAASIMU TOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TEJ
6.8 Ceuenus mumHApa (MapajuieNIbHO W NEPIICHANKYISIPHO OCH), CEYEeHHUsI KOHYyca (MapajuieIbHOe OCHOBAHHIO M MPOXOJSIIEe depes3
' BEpIIHHY), CEUCHHUS [I1apa
BexTtop Ha miiockoctu u B mpocTpaHcTBe. ClO)KE€HHE M BhIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. Paznoxenue
6.9 BEKTOpa Mo TpEM HEKOMIUIaHapHBIM BekTopaM. [IpaBuio napamienenunena. Pemenue 3anay, CBA3aHHBIX ¢ MPUMEHEHUEM MIPaBUII
JNEUCTBUN C BEKTOPaMH
[IpsmoyronbpHas cucteMa KOOpAMHAT B TpocTpaHcTBe. Koopauuatel Bektopa. [Ipocreiimume 3amaun B KoopauHaTax. YTOl MEXIY
6.10 BekTopamu. CKalIsipHOE MTPOM3BEICHNE BEKTOPOB. BRIUNCIICHHE YIIIOB MEKIY MPSMBIMHU H IDIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN

MCTO IMpU PECIICHUHN TCOMCTPHUICCKUX 3aaa4d



ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJIbTATaM OCBOEHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oo01ero oopa3oBaHus

Brnanenue meronamu J0Ka3aTeNnbCcTB, IMOPUTMaMHU pPELICHMs 3a/1ad; yMeHHe (OpMyJIMpOBaTh U ONEPUPOBAThH
HNOHATUSAMU: OIPE/EICHUE, aKCUOMa, TEOpEMa, CIIEACTBUE, CBOICTBO, IPU3HAK, J0KA3aTEIbCTBO, PAaBHOCUIIBHBIC
(GOpMyYIHPOBKH; MPUMEHATh UX; YMEHHE (POPMYIUPOBATh OOpATHOE U IPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOIUTD
OpUMEpbl U KOHTPIPHUMEpPHI, HCIOJb30BATh METOJ MAaTEMaTH4YEeCKOW MHIYKIUH; HPOBOAUTH JIOKA3aTeIbHbIE
paccyXJIeHUs NpU PELIEHUU 3a]ad, OLCHUBATh JIOTMYECKYIO IIPABWIBHOCTb PACCYKICHWI;, YMEHHUE OIEpUpOBATH
MNOHATUSIMU: MHOXECTBO, IOJMHOXKECTBO, OINEpalMy HaJ MHOXECTBAMU; YMEHHE MCIOIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN amnmnapar g ONMCAHUS PEAIbHBIX IIPOLECCOB U SBICHUM U IIPU PEIICHUU 3afad, B TOM YHCIE U3
JIpYruX Y4eOHBIX MPEIMETOB; YMEHHE OINEpUpOBaTh MOHATHSAMH: rpad, cBs3HbIN rpad, nepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 33/1aBaTh U OMMCHIBATh Ipadbl pa3IMUHbIMU CHOCOOAMH; MCIIOJIB30BaTh Ipadbl MPU pEeIICHUH
3a1a4

YMeHue onepupoBaTh NOHATHUAMU: HATYPAJIbHOE YMCIIO, LIEJIO€ YMCIIO, CTENEHb C LEJNBIM I0KA3aTeleM, KOPEHb
HaTypaJIbHOM CTENEeHHU, CTENEeHb C PAlHMOHAIbHBIM IIOKa3aTelleM, CTENeHb C JACHCTBUTENbHBIM IIOKA3aTeNIeM,
Jorapu¢m 4ucia, CHHYC, KOCUHYC M TaHT'€HC MPOM3BOJILHOTO YHCIA, OCTATOK IO MOJYJIIO, PALlMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YHCIIO, MHOXXECTBA HATypaJlbHBIX, LEJIbIX, PAlMOHAIbHBIX, NEHCTBUTENBHBIX YHCET; YMEHUE
UCIOJIb30BaTh MPU3HAKU JETMMOCTH, HAaUMEHBUIMKA OOIIMHA JeNnuTeah M HauMeHbllee olliee KpaTHOE, alrOpUTM
EBknuaa mnpu pemeHuM 3ajad; 3HAaKOMCTBO C pa3IMYHBIMU ITO3UIMOHHBIMH CHCTEMAMU CUUCIIECHUS; yYMEHHE
BBINOJIHATH BBIYMCIICHHUE 3HAUEHUI U TpeoOpa30BaHuUs BEIPAKEHUN CO CTETICHAMH U Jorapupmamu, mpeoOpa3oBaHus

IpOOHO-PALMOHAIBHBIX BBIPAKEHUH; YMEHHE ONEpUPOBATh MOHATUSAMU: IOCIEIOBATEIBLHOCTh, apudmeTnyecKas




nporpeccusi, reoMeTpudeckas Iporpeccus, OECKOHEYHO YObIBarollas TI€OMETpUYEcKas IpPOrpeccus; yMEHHe
3aJaBaTh IIOCJIEAOBATEIBPHOCTH, B TOM YHCJIE€ C IOMOUIBI0 PEKYPPEHTHBIX (HOpMYJd; yMEHHE OIEpUpOBaTh
HOHATUSAMM: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMITJIEKCHBIE YMCIIA, MOAYJIb U apryMEHT KOMIUIEKCHOIO 4Hcia,
dopma 3amuCH KOMIUIEKCHBIX 4YHCel (TeOMETpHuEecKasi, TPUTOHOMETpUYecKas U aireOpandeckas); yMeETb
IPOU3BOUTh apu(METHUECKUe AEUCTBUS C KOMIUIEKCHBIMM YHCIIaMH; IMPUBOJAUTH IMPUMEPHI HCIIOJIb30BaHMS
KOMIUIEKCHBIX YHCEJI; ONEpUPOBaTh MOHATUAMU: MaTpulia 2X2 u 3x3, onpelnenuTesab MaTpUIbl, T€OMETPUUECKUI

CMBICJI OIIPCACIINTCIIA

YMeHue  onepupoBaTh  IOHATHSAMU:  pAalMOHAIbHBIC, HPPALMOHAIBHBIC,  II0KA3aTeJIbHbIC,  CTECICHHBIC,
Jorapu(pMUUEcKue, TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, HMX CUCTEMbI; YMEHHE OIEpUpPOBaTh
HNOHATUSIMU: TOKJECTBO, TOXJAECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH U
HEPaBEHCTB, PAaBHOCHUIIBHOCTb YPAaBHEHUM, HEPABEHCTB U CHCTEM; YMEHHE pellaThb ypaBHEHUs, HEPaBEHCTBA U
CHUCTEMBI C IIOMOINBI) PA3IMYHBIX NPUEMOB; pEIIaThb YPaBHEHHs, HEPABEHCTBA M CUCTEMBI C I1IapaMETPOM;
IIPUMEHATH YPAaBHEHUS, HEPABCHCTBA, UX CHUCTEMBI I PEIICHUS MAaTEMaTUYECKUX 3a1ad M 3a1a4 U3 Pa3iIudHbIX

oOractell HayKu U pealibHOM JKU3HU

YMeHue onepupoBarh MOHATUSAMU: (DYHKUHSA, YETHOCTh (DYHKUMH, MEPUOJUYHOCTb (YHKIUH, OrPaHUYEHHOCTh
(GYHKLIMU, MOHOTOHHOCTh (YHKIIHH, SKCTpeMyM (QYHKIUH, HauOoJblllee W HAaUMEHbllee 3HaueHUs (YHKIUM Ha
IPOMEXKYTKE, HENpepbIBHAsI (YHKIMS, aCUMOTOTHI rpaduka (yHKIUH, NepBas U BTOpas MPOU3BOAHAS (YHKIIHH,
reoMeTpUYECKUi 1 (PU3HMUECKUI CMBICT POU3BOHOM, TEpBOOOpa3Hasi, ONpeeIEHHBINH HHTETpall; YMEHUE HAXOIUTh
aCUMITOTHI Tpaduka QYHKIMH; YMEHUE BHIYUCISATH IPOU3BOIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO U KOMITO3UIIUU
(GyHKLNH, HAXOUTh YpaBHEHHE KacaTeIbHOU K rpaduKy QYHKINU; yMEHUE HaXOJUTh TPOU3BOIHBIE HJIEMEHTAPHBIX
GyHKIMI; yMEHHE WHCIONb30BaTh MPOU3BOAHYIO [UIsl HCCieqoBaHUs (YHKUIUN, HAXOAWTh HaWOONbIINE U
HaMMEHBIINE 3HaUYeHUs (PYHKIMN; CTPOUTH rpa)Ki MHOTOYJICHOB C MCIIOJIb30BAaHUEM arlapara MareMaTuyecKoro

aHajin3a, NPUMCHATH IPOU3ZBOAHYIO JIA HAXOXIACHUA HAWIYUIICTO PCEHICHUSA B IPUKIAJIHBIX, B TOM YHCIC




COHaJIbHO-3KOHOMHWYECCKUX U (bl/ISI/I‘IGCKI/IX 3agadax; HaXOAUuTh IIJIomain u 00BEMBI (bI/Il"y C IIOMOIIIBIKO MHTETpAia;

NPUBOIUTH PUMEPHI MATEMAaTHUECKOTO MOJICIIMPOBAHUS C TOMOIIBIO AU PepeHInanbHbIX ypaBHEHUI

VYMeHHe OnepupoBaTh MOHATHAMHU: TpaduK (QyHKIHMM, oOpaTHAs (QYHKIHS, KOMIO3UIMA (QYHKIUH, JTUHEHHAs
byHkuus, KBagpaTuuHas QyHKIM, palioHaNbHas QYHKIHS, CTENIeHHAs: (PYHKIHS, TPUTOHOMETPUIECKUE ()YHKIIHH,
oOpaTHbIE TPUTOHOMETpPHUYECKHE (YHKIMU, IOKa3aTelibHas M Jorapupmuyeckas (QyHKIHMH; yYMEHHE CTPOHUTH
rpaduKkyd M3y4eHHBIX (YHKUIWH, BBIIOJIHATH NpeoOpa3oBaHUs rpadUKoOB (YHKUIWH, MCIOIB30BATH TPAPUKH JUIS
U3y4YEHUS MPOIECCOB M 3aBUCHUMOCTEH, IPU PEIICHNUH 3a/ad U3 JPYrHX Y4eOHBIX NMPEIMETOB U 3aJad U3 peanbHOU
JKU3HH; BBIpAXaTh (POPMYyJIaMU 3aBHCHMOCTH MEXIY BEJIMYMHAMHU; HCIIOJIIB30BaTh CBOMCTBA M TpaduKu (PyHKIHIA
JUIS pellieHWs YypaBHEHHH, HEpPaBeHCTB W 3a/1ad C IapaMeTpaMu; H300pakaTb HAa KOOPAWHATHOW IUIOCKOCTH

MHO€ECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM

YMmenune peiaTh TECKCTOBBIC 3a1a4U pa3HbIX TUIIOB (B TOM YHMUCJIC HA MPOUCHTHI, JOJU U YaCTH, HAa JIBUKCHHC, pa60Ty,
CTOUMOCTb TOBApPOB U YCJIYI, HAJIOI'HU, 3aa4u H3 obiactu yiipaBJICHHUA JIMYHBIMHU H CEeMEMHBIMU (I)I/IHchaMI/I);
COCTAaBJIATH BBIPAKCHHA, YPABHCHUA, HCPABCHCTBA M UX CUCTEMBI 110 YCJIOBHUIO 3aJadd, UCCICAOBATH IMOJIYYCHHOC
pCeHICHUC U OLICHUBATH HpaBI[OHO,Z[O6HOCTB pPE3yiabTAaTOB, YMCHUC MOJCIUPOBATH PCAJIbHBIC CHTyallMUM Ha SA3BIKC
MAaTCMAaTUKH,; COCTABJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CHUCTCMBI 11O YCJIOBHIO 3aJadu, UCCICIOBATH

MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allriapara aJ'IFC6pBI, HUHTCPIIPETUPOBATH HOJ'Iy‘-ICHHLIfI pe3yabTaT

YMenue ONCpHUPOBATh NOHATUAMHU: CPCAHEC apI/I(I)MCTI/I‘-ICCKOC, MCaHuaHa, HauOOJIbIlIee ¥ HAaMMCHBIIIEE 3HA4YCHUI,
pasMax, OUCIIEPCHUA, CTAHAAPTHOEC OTKIOHCHHUE YHUCIOBOI'O Ha60pa; YMCHHEC HU3BJICKAaTh, HWHTCPIPETHUPOBATH
I/IH(I)OpMaI_II/IIO, MNpEACTaBJICHHYO B Ta6n1/1uax, Ha JuarpaMmax, rpa(bHKax, OTpAXKAIOOIYHO CBOIiCTBa PCAIbHBIX
mponeccoB 1 SIBHeHI/Iﬁ; MMpEaACTaBIATH I/IH(i)OpMaHI/HO C IIOMOIIIbIO Ta6J'II/IH " quarpaMm; UCCJICI0BATh CTATUCTHYCCKUEC
JaHHBIC, B TOM YHCJIC C IPUMCHCHUCM Fpa(i)I/I‘-ICCKI/IX MCTOHOB U 3JICKTPOHHBIX CPCACTB, rpa(bnqecxn HUCCICO0BAaTh

COBMECTHbIE HAOIIOACHHSI C TOMOUIBIO AMArPaMM PacCEUBAHUSI U TMHEHHOMN perpeccuu

YMeHne onepupoBaTh MOHATHUSMH: CIyYaWHBIH OMBIT U CIy4allHOE COOBITHE, BEPOSATHOCTH CIIyYalHOTO COOBITHS;
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YMEHHE BBIYHCIATH BEPOATHOCTH C HCIOJIB30BAHUEM TIpaMUECKHX METOJOB; IMPUMEHATH (POPMYINBI CIOKEHHUS U
YMHOXXEHHUSI BEPOSITHOCTEH, (OPMYILy IOJIHOH BeposTHOCTH, (Gopmyiny bepHymim, KomMOuWHATOpHbIE (AKTBI |
(GOopMyIIBI; OLICHHBATH BEPOSTHOCTU PEALHBIX COOBITHI; yMEHHE ONEPUPOBATH MOHATUSAMHU: CIydaiiHas BEIMYMHA,
pacrpesielieHle BEpOATHOCTEH, MAaTEMAaTHUECKOe OKUAAHHE, AUCHEPCHS U CTaHJApTHOE OTKIOHEHHE CIydaifHOH
BEJIMYMHBI, (YHKIUM pacupesieNeHus] W IUIOTHOCTH PaBHOMEPHOTO, II0Ka3aTelIbHOTO M HOPMAaIbHOTO
pacrpeneneHuil; yMeHne HCIoIb30BaTh CBOMCTBA M3YUYEHHBIX pacIpeleiICHUi A peleHHs 3a/1ad; 3HAKOMCTBO C
HNOHSATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BBHIOOPOYHBIX HCCIICJOBAHUIN; YMEHHE INPHUBOAMUTH IPUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEN B MIPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHUE ONEPUPOBATH IMOHATUSIMU:
CcoYeTaHUe, IEPEeCTAHOBKA, YWCIO COYETAaHHH, YHCIO MEPecTaHOBOK, OmHOM HpIOTOHA; yMEHHE MPHUMEHSThH
KOMOMHATOpHBIE (aKTbl W PpacCyKACHUs Ui PEIICHMs 3a/1a4; OLEHHMBAaTh BEPOSTHOCTH PEaJbHBIX COOBITHIA;

COCTABJISITh BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH MOJY4YECHHBIN PE3yJIbTAT

YMeHne omnepupoBaTh MOHATHSAMHU: TOYKA, IpsiMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIJIA,
IUIOCKMHA YToJI, [JBYTPaHHBIA YroJl, TPEXIPAaHHBIM Yroji, CKPELIMBAIOLIUECS NpPsSMbIE, NapalIeIbHOCTh U
NEPNEHAUKYIISIPHOCTD MPSMBIX M IJIOCKOCTEM, YroJ MEXAY HPSIMBIMH, YTOJ MEXKIY IPSAMON M IUIOCKOCTBIO, YIOJ
MEXY IUIOCKOCTSMH, PAacCTOSHUE OT TOYKHU N0 IUIOCKOCTH, PAaCCTOSTHUE MEXKAY NPSAMBIMH, PACCTOSHUE MEKIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MPU PEUICHUH 3aad M3ydeHHble (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTh MaTeMaTHUYECKHE MOJEIU C TOMOIIbIO

TCOMETPHUICCKUX MMOHATHH U BCJIIMYHMH, p€IIAaTh CBA3AHHBIC C HUMH MIPAKTUYCCKUE 3a]a4n

YMeHue onepupoBaTh NOHATUAMU: IJIOLIAAb PUTYPbI, 00bEM (PUTypBI, MHOTOTPAaHHUK, TPABUJIbHBII MHOTOI'pPaHHUK,
ceueHre MHOTOrpaHHMKa, KyO, mapajiesnenunes, npusma, nupamuaa, Gurypa 1 mnoBepxXHOCTb BPAIIECHUs, LIUIUH/P,
KOHYcC, map, chepa, miomaas chepsl, IUIOIIalb MTOBEPXHOCTH MUPAMUAbI, IPU3MBI, KOHYCa, HWIHHIPA, 00bEM Ky0a,
IIPSIMOYTOJIBHOTO IMapajulelenuIea, MUpaMUuIbl, NMPU3MBbL, LWIMHApPA, KOHYCa, IIapa, pa3BEPTKA IIOBEPXHOCTH,

CCUCHUS KOHYCA U HUJIIMHpPA, IMapalUICIIbHBIC OCU WM OCHOBAHHIO, CCUCHUC IIapa, IMJIOCKOCTh, Kacaromasacs Cq)epbl,
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HWIMHIpA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOTpaHHMKA, H300pakaTb MHOTOTPAHHUKH, (GUTYpBl U
MOBEPXHOCTU BpAILCHUS, UX CEUYCHHUS, B TOM YHUCJIE C TMOMOMIBIO JJIEKTPOHHBIX CPEJICTB;, YMEHHUE IPUMEHSTH
CBOICTBa reOMETpUYECKUX (PUTYp, CAMOCTOSTENIBHO (DOPMYIUPOBATH OIpe/eeHHs] N3ydaeMbIX (pUryp, BbIIBUraTh
TUTIOTE3bl O CBOMCTBAX M MPHU3HAKAX TEOMETPUYECKUX (UTYp, OOOCHOBBIBATH WJIM ONPOBEPraTh HX; yYMEHHUE
IPOBOANTH Kiaccuukanuio (Uryp mo pa3idyHbIM TMPU3HAKAM, BBIMOJIHATH HEOOXOJUMbBIE OMOIHUTEIbHBIC

MOCTPOCHUS

YMeHne onepupoBaTh MOHATUAMU: JIBUKEHHE B IPOCTPAHCTBE, NapAJJIEIbHBIN MIEPEHOC, CHMMETPHUS Ha TUIOCKOCTH
U B IMPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe MOM00us, MOJ00HBIE (UTYpBI; YMEHHE pACIO3HABATh PaBHBIC U
1no100HbIe (PUTYPBI, B TOM YHUCIIE B MPUPOE, UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BATh T€OMETPUYECKUE OTHOLICHUS
IIPU pEeLIeHNH 3a/1a4; HaXOAUTh FT€OMETPUUECKHE BETMUMHBI (JJIMHA, YTOJ, IJI0LaAb, 00bEM) IPU PEIICHUH 334 U3
JPyrux y4eOHBIX MPEIMETOB U U3 PeabHOM KU3HU; YMEHUE BBIYUCIIATH T€OMETPUUYECKHE BEJIMUMHBI (JUTMHA, Yrod,
wionaab, 00bEM, IUIOMIAAb MOBEPXHOCTH), MCIONb3Yysl MU3ydyeHHbIE (POPMYJbl M METOJbl, B TOM 4YHCIE: IUIOLIA/lb
MOBEPXHOCTH TNHMpaMUAbI, MPU3MbL, KOHYyCa, LMIMHJIpA, IUIOMAab cdepbl; 00bEM Kyba, HpPSIMOYToJIbHOTO

napajuiejcnumneaa, nupaMnu/ibl, IIpU3Mbl, HUJIWHPA, KOHYCA, IIapa; YMCHUC HAXOAUTb OTHOLICHWEC 00BEMOB HOI[06HI)IX

buryp
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YMeHue onepupoBaTh MOHATUAMU: MPSAMOYTOJIbHAsE CUCTEMA KOOPJMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJAHHATHI
BEKTOpa, CyMMa BEKTOPOB, NPOM3BEJCHHE BEKTOpa Ha YMCIIO, pa3JIOKEHHWE BEKTOopa MO 0a3ucy, CKalsipHOe
MPOU3BEJICHNE, BEKTOPHOE IIPOM3BEIEHUE, YIrOoJd MEXKAY BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U
KOOPJIMHATHBIA METOJ JIJISl PEIIEHUs TEOMETPUUECKHUX 3a/1a4 U 3a/1a4 APYTUX y4eOHBIX MPEIMETOB

YMeHne BHIOMPATh MOAXOASIINI METOJ Il PeIIeHUs 3aJlad; MOHUMAaHNe 3HAYMMOCTH MaTEMaTHKH B W3YYEHUH
MPUPOIHBIX W OOIIECTBEHHBIX MPOIECCOB M SBJICHHI, YMEHHUE pACHO3HaBaTh MPOSBIEHUE 3aKOHOB MAaTEMAaTHUKHU B

HMCKYCCTBE, YMEHUE MPHUBOAUTH MPUMEPHI MATEMATHUYECKUX OTKPBITUH POCCUUCKOM M MHUPOBOM MaTEMaTHYECKOM

HayKu
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