MUHUCTEPCTBO MPOCBEIIEHMS POCCHUMCKON ®EJEPALIUA
Munucrepcrso o6pasosanns CamapcKoi obJacTH
IO:xHOe ynpaBJjeHHe MHHHCTEPCTBA o6pazosanusa CamMapckoii 00.1acTH

I'BOY COII «OLly» ¢. AllekcaHIpoBKa

PACCMOTPEHO [MPOBEPEHO VTBEPKIAID, 0, 2,

Ha 3acegaHuu MO yuuTesae eCTeCTBEHHO- OTBETCTBEHHBI 32 BBIMOJHEHNE QYHKLHMA 1o AuperTopa FEOYCQUJ «OL»
MaTeMaTU4eCcKOro HuKJia 3amecTuTeNs aupekropa no YP ¢ AeKcaHpoBKa A
[TpoTokon Ng__i oT e?.ﬁ»ﬁ2024r. Sfied ___I''B.JIlukano ,___ oa ool I".B.ITakago
Pykosoaurens MO Mpotokon Nel ot &% » 282024 . Hanas/ggs‘_by ot A éf 2024 r

/ O6unuHa A.P. )

PABOYAS ITPOI'PAMMA
(ID 4117599)

yue6noro npeavera «eomerpus. bazoBpil ypoBeHb»

quis obyyaromuxcst 10-11 kmaccos

C=RU, O="TBOY COL ""
ou™ c. AnekcaHagpoBka",
CN=AwnTtacosa J1.1.,
E=alexander_sch@samara.ed
u.ru

00b7fcbaracedc654c
2024.09.19 14:22:15+04'00'

c.AxekcanapoBka 2024



IHOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamma ydeOHoro kypca «['eomerpusi» 06azoBoro ypoBHs uisi oOydatommuxcs 10 —11
KJ1accoB pazpaboTana Ha ocHOBe DeiepaabHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO CTAaHAAPTA CPETHETO
obmero o0Opa3oBaHUs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, MPEIBIBIIEMBIX K
MaTeMaTHYeCKOMy OOpa30BaHUIO, M TPAAUIUI POCCUHCKOro oOpa3zoBaHus. Peanusanusi mporpamMel
o0ecrieurBaeT OBIAJCHHE KIIOYCBBIMA KOMIICTCHIIUSMHU, COCTABJISFOIIMMU OCHOBY IS CAMOPA3BUTHS U
HENPEPBIBHOT'O 00Pa30BaHMSI, IIEJIOCTHOCTh OOMIEKYIHTYPHOTO, THYHOCTHOTO M MMO3HABATEIIBHOTO PA3BUTHS
JMYHOCTU 00YYarOIIUXCSl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOrO Kypca T€OMETPHHM Ha YPOBHE CpEIHEro oOmero odpa3zoBaHus 00yCIOBICHA
MPAaKTUYECKONH 3HAYMMOCTBIO METAlpPEAMETHBIX W TPEAMETHBIX PEe3yJIbTaTOB OOYYEHHUS TEOMETPHH B
HaIpaBJIEHUU JIMYHOCTHOI'O Pa3BUTHUs 0Oydaromuxcs, GOpMUPOBAHUS (PYHKIHMOHAIBHOW MaTeMaTHYECKOU
rpaMOTHOCTH, HW3YYCHUA OPYTHUX y‘-Ie6HBIX JUCHUITIINH. Pa3Butue y 06y11a1011mxcs[ IMpaBUJIIbHBIX
MPEJCTABICHUN O CYIIIHOCTH U MPOUCXOXKICHUHA TEOMETPUUICCKUX a0CTPaKIMi, COOTHONICHUN PEATbHOTO M
UJCaTBHOTO, XapaKTepe OTPKEHHUS MAaTEeMAaTUYeCKOW HAyKOH SIBICHHH W TPOIIECCOB PEAbHOIO MUpA,
MCCTC TCOMCTPHUH B CUCTEMC HAYK W POJIM MATCMATHUYCCKOIO MOACIMPOBAHUA B HAYYHOM IIO3HAHWH U B
MPAKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHUS Y4YANIUXCS, a TaKKe KadecTB
MBILUICHUS, HEOOXOUMBIX JUISI aJaNTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust sBisIeTCs OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIAHEr0 O0IEro oopa3oBaHus, TakK
Kak 00ecIieynBaeT BO3MOKHOCTE N3YUYCHUA KaK AUCHUILINH CCTCCTBCHHO-Hay‘-IHOfI HaIpaBJICHHOCTH, TaK U
T'YMAaHUTApHOM.

Jlornueckoe WMbIlUIcHHE, (OPMHUPYEMOE TMPH HM3YYCHUH OOYYaArOIIUMUCS TOHSITUHHBIX OCHOB
TEOMETPUH W TOCTPOCHUM IIENOYKH JIOTHUECKUX YTBEPXKICHHUU B XOJIE PEIICHHS TE€OMETPHUECKUX 3ajad,
YMCHHUC BBIIBUTAaTb W OIPOBEPrarb TUIIOTE3bl HCIMOCPCACTBCHHO HCHOJB3YIOTCA NpU PCUHICHHUM 3aJad
€CTECTBEHHO-HAYYHOI'O IIUKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHHE OpUEHTHPOBAThCS B IPOCTPAHCTBE WIPAaeT CYIIECTBEHHYKD pPOJIb BO BCEX 00IacTsAX
JeSTeIbHOCTH YelioBeka. OpUeHTAaIUs YeJI0BEKa BO BPEMEHH U TIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €T0
COIMAIBHOTO OBITHS, (hOpMa OTPAKEHUST OKPYKAIOIIETO MHUPA, YCIOBUE YCIEITHOTO MO3HAHUS U aKTUBHOTO
peoOpa3oBaHus JAeUCTBUTENBHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3aMH OOBEIMHSAET pa3Hble
BUJBI YYEOHOH W TPYAOBOHM JEATEILHOCTH, SBJSIETCS OJHUM M3 TPOPECCHOHATBHO Ba)KHBIX KAdeCTB,
MOATOMY aKTyallbHa 3a7ada (OpPMHUPOBaHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
PaSHOBHUAHOCTHU 06p33H01"0 MBIIIJICHUSA — CYIMICCTBCHHOI'O KOMIIOHCHTA B IMOATOTOBKE K HpaKTI/ILIeCKOI\/'I
ACATCIIBHOCTH ITO MHOTHYM HAITpPaBJICHUSAM.

Ilens ocBoeHus mporpammbl ydeOHOro kypca «['eomerpusi» Ha 0a30BOM YpOBHE OOyuUeHHS —
o0mieo0pa3oBarenbHOEe U OOIIEKYJIBTYPHOE pPa3BUTHE OOYYAIOMIMXCS Yepe3 oOecleyeHre BO3MOXKHOCTU
HpI/IO6peTeHI/I$[ M HUCIIOJB30BaHUA CUCTEMATUUCCKHUX T'COMETPUUCCKUX 3HaHUH U HeﬁCTBHfI, CHeIII/I(i)I/I‘—IHI)IX
reoMETprUHr, BO3MOKXHOCTHU YCIICIIHOI'O IMPOAOJIKECHUA O6p330BaHI/I${ 10 CIICIHMAJIBHOCTSAM, HE CBA3aHHBIM C
MPUKIIAHBIM UCTIOJIB30BAHUEM F€OMETPHH.

[Tporpamma o reoMeTpun Ha 0a30BOM YpPOBHE MpeHA3HAYCHA JUIsl 00YUYaIOIIUXCS CPEAHEH IIKOJIbI,
HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHEHUII Ha YpOBHE OCHOBHOIO o00miero oOpa3oBaHus. Takum
o0OpazoM, oOydJaroruecss Ha 6a30BOM YPOBHE JJOJKHBI OCBOUTH OOIIIME MAaTEMAaTHUYECKUE YMEHHUS, CBA3aHHBIC
co crnenu(UKoil reoMeTpurd M HEOOXOJMMBIC Ui KH3HH B COBpeMEHHOM oOmectBe. Kpome 3Toro, oHu
HUMEIOT BO3MOXKHOCTh U3YyUUTh TE€OMETPHUIO 0oJiee ITyO0KO, €ClI B JabHEHUIIIEM BOZHUKHET HEOOXOMMOCTh
B T€OMETPHUYECKUX 3HAHUSIX B IPOPECCUOHATBHOM NESTETLHOCTH.



JlocTuKeHre 1eId OCBOEHHS MPOrpaMMbl 00ECIEYMBAECTCS PEIIEHUEM COOTBETCTBYIOMIMX 3a7ad.
[IpuopurerHpiMu 3amadamMu ocBoeHuss kypca «['eomerpum» Ha 06azoBom ypoBHe B 10—11 kmmaccax
SBJISIOTCSL:

e (opMHUpOBaHME TPEACTABICHUS O T'€OMETPUU KaK YaCTH MHUPOBOM KyJIbTYpHl M OCO3HaHHE €€

B3alMOCBSI3U C OKPY’KAIOLUM MUPOM;

e (opmupoBaHuE MpeNCTaBICHHUS O MHOTOTPAHHHMKAX M TejlaxX BpALICHUS KaK O BaKHEHIINX
MaTEMaTHUECKUX MOJEISAX, IIO3BOJISAIOIIMX ONUCHIBATh U U3y4YaTh Pa3HbIC SIBJICHUS OKPY KAIOIIETO
MHUpA;

e (QopmupoBaHHME YMEHHs paclo3HaBaThb Ha YepTek)ax, MOJAENSAX M B pPEaJbHOM MHpPE
MHOT'OTPaHHUKH U Te€Jla BPAILLCHHUS;

e OBJAJICHHE METOJIaMU pEIIEHHUs 3a/Jad Ha TOCTPOCHHUS Ha H300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opMHUpOBaHHE YMEHHS OIEPUPOBATH OCHOBHBIMHU IOHSATHAMH O MHOTOTPaHHMKAaX W Tellax
BpaLICHUsI U UX OCHOBHBIMU CBONCTBaMU;

® OBJIQJICHUE AITOPHUTMAaMH PEUICHHUS OCHOBHBIX THIIOB 3a/a4; ()OPMHPOBAHUE YMEHHUS MPOBOIUTH
HECJIOKHBIE JI0Ka3aTEeIbHbIE PACCYKJICHUS B XOJ/I€ PEILICHUS] CTEPEOMETPUUECKUX 3a7ad U 3a/1ay C
MIPaKTUYECKUM COZAECPKAHUEM;

® Da3BUTHE HHTEIUIEKTYAJIbHBIX W TBOPYECKHUX CIOCOOHOCTEH OO0ydYaromuxcs, MO3HABAaTEIbHOM
aKTUBHOCTH, UCCIIEOBATENbCKUX YMEHUN, KpUTUYHOCTU MBILLUICHHUS;

e (opmupoBanue QyHKIMOHAIBHON IPaMOTHOCTH, PENIEBAHTHOM T€OMETPUU: YMEHHUE PACIIO3HABATh
MIPOSIBJIEHUSI T€OMETPUUECKUX TMOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEHN B peallbHbIX KM3HEHHBIX
CUTyallUsiX M TpPU H3YyYECHUH JAPYTUX YUEOHBIX NPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyITUPOBAaTH HUX HA S3BIKE TEOMETPUU U CO3[aBaTh TI'C€OMETPHUUYECKUE
MOJIETIM, TPUMEHATh OCBOEHHBIM TI€OMETpUYECKUIl amnmapaT g pelleHds IPaKTUKO-
OpPUEHTUPOBAHHBIX 33/a4, HHTEPIPETUPOBAThH U OLIEHUBAThH NOJyUYEHHBIE PE3YJIbTATHI.

OTnuuuTeNbHOM 0COOEHHOCTBIO MPOrpaMMBbI SBJISIETCS BKJIIOUYEHHE B KypC CTEpEOMETpUHU B Hauaie
€ro HM3Yy4eHHUs 3a/]ay, pelIaeMbIX Ha YpOBHE HHTYUTHBHOIO IO3HAHUS, U ONpPENeNEHHBIM 00pa3oM
OpraHuM3oBaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M IMPOCTPAHCTBEHHOI'O
MBILIEHHS], CTUMYJIUPYET NPOTEKaHUE UHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JaJIbHEHIIEMY HM3YUYEHHUIO
IpeaMeTa.

[Ipennourenue oTnaércs HArNIAJHO-KOHCTPYKTUBHOMY METOAY OOydYEHHs, TO €CTh TEOpETHYECKHE
3HaHHUA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-IIPAKTHUUECKON JesATenbHOCTH. Pa3ButHe
MIPOCTPAHCTBEHHBIX NMPEACTABIECHUN y y4yallMXCs B Kypce CTEPEOMETPUM IPOBOAUTCS 32 CUET pEIICHUS
3aJ]ay Ha CO3/JaHMEe IPOCTPAHCTBEHHBIX 00PA30B M 3a/1a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH 00pa3zaMH.
Co3nanue obOpa3a MPOBOIUTCS C ONOPOM Ha HAMIAJHOCTb, a OMNEPHUpPOBaHHE 00pa3oM — B YCIOBHUSAX
OTBJICYEHHUSI OT HATJISITHOCTH, MBICIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHusI.

OcHoOBHBIE copaepkarenbHble TuHUN Kypca «l'eomerpum» B 10-11 knaccax: «MHOrorpaHHHKN»,
«IIpsiMBbIE U TUIOCKOCTH B IIPOCTPAHCTBE», «Tena BpameHus», «BeKTopbl 1 KOOPIAMHATBI B IPOCTPAHCTBEY.
@opMHUpPOBAaHUE JIOTUYECKUX YMEHUN pacHpelnessieTcs HE TOJIBKO IO COJAEPKATENIbHBIM JMHHUAM, HO U I10
rojiaM 00y4eHHsl Ha ypOBHE CpeAHEro o0Iero oopa3oBaHusl.

CopepxaHue 00pa30BaHUs, COOTBETCTBYIOUIEE IMPEIMETHBIM pe3yJibTaTaM OCBOEHHUs paboueit
MIPOrpaMMbl, paclpeeNEHHBIM 10 To1aM 00y4eHHUs, CTPYKTYpPUPOBAHO TaKUM 0Opa3oM, YTOOBI OBIJIAJICHHE
TFEOMETPUUYECKUMHU MOHATHSAMH M HABBIKAMHU OCYIIECTBISJIOCH IIOCIEI0BAaTENIbHO M IOCTYNAaTENbHO, C
COOJIIOJICHHEM TPHUHLMIA TPEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHUS BKIIOYAJINCh B OOMIyI0 CHCTEMY
reOMETPUYECKUX TMPEACTaBICHUN OO0yyaroumxcs, pacmmpsis U yriyonsas e€, oOpa3ys MpouHbIe
MHOYECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha u3yuenne reomerpuun otBoautcs 2 4yaca B Heneno B 10 kiacce u 1 yac B Henenmo B 11 knacce,

BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.
COAEPKAHUE YYEBHOI'O KYPCA

10 KJTACC

IIpsimble ¥ IIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE NOHATUS cTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTb, HpocTpaHcTBO. IloHsTHEe 00
aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3anMHOE pacnonokeHue IpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECs, IapaJuleIbHbIE H
CKpeuuBaromuecs mnpsMble. [lapauiebHOCTE NPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE: MapalIC/IbHBIC
IIpsIMBIE B NPOCTPAHCTBE; NApaAUIEIbHOCTD TPEX MPSAMBIX; MAapAJUICIbHOCTD MPSAMOM M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YTOJI MEXIy INPSAMBIMH B IPOCTpaHCTBE. [lapainenbHOCTh INIOCKOCTEHN:
MapajuleIbHbIE IUIOCKOCTH; CBOMCTBAa NapajUICNIbHBIX IIOCKOCTEH. IIpocrelimme NnpoCTpaHCTBEHHBIE
(buryphl Ha TWIOCKOCTH: TETPadIp, KyO, mapauieNenuIie]; IOCTPOSHHE CeUCHUH.

[lepneHIUKYISAPHOCTD NPSMON U IUIOCKOCTH: NEPIEHIUKYIISIPHBIE MIPSMBIE B IIPOCTPAHCTBE, NPSMBIC
IapaJuleJIbHbIE U NEPIEHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK NEPIEHIUKYJIIPHOCTH IPSIMON U IUIOCKOCTH,
TeopemMa O MpsAMOM MNEPHEHIAUKYJSIPHON IIOCKOCTH. YTIJbl B IPOCTPAHCTBE: YIrOJ MEXIy IPsIMOM U
IJIOCKOCTBIO; JBYTI'PAHHBIM YIOJI, JIMHEWHBIA YroJl ABYTPAaHHOTO yria. IlepneHaukymnsp M HakJIOHHBIE:
paccTossHHE OT TOYKM JO IUIOCKOCTH, PAacCTOSHHUE OT MNPSMOH 10 IUIOCKOCTH, HPOEKIHs (Urypbl Ha
IUI0CKOCTB. lleprenauKyIIpHOCTD MII0CKOCTEN: IPU3HAK NEPIEHIUKYIJIIPHOCTU ABYX I1ockocTell. Teopema
0 TPEX MEPIECHAUKYIApaXx.

MHOrorpaHHUKHU

IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAaHHUKA, BBIMYKIbBIE M HEBBIIYKIbIE
MHOT'OTPAaHHUKH; pa3BEPTKa MHOrOrpaHHuka. [Ipusma: N-yronapHas mpusma; rpaHd U OCHOBAHUS IIPU3MBI,
npsiMasi ¥ HakJIOHHasg TMpU3Mbl; OOKOBasg M TMOJHas TOBEPXHOCTh mpusMbl. [lapamnenenunen,
IPSIMOYTOJIBHBIM NapaJljIeNenunes u ero ceocrsa. [InpamMuia: N-yrojapHast nupaMua, rpaHd 1 OCHOBaHUE
NUpaMUIbl; OOKOBast M MOJIHAS TIOBEPXHOCTh MUPAMHUJIbL; NMPaBHIIbHAS M yCeu€HHasi MUpaMuja. DJIEMEHTHI
IpU3MBbl U MpamMubl. [IpaBuibHbIE MHOTOTPAHHUKH: TTOHSATHE NTPAaBUJIBHOIO MHOTOTPAHHUKA; NTPaBUJIbHAS
npu3Ma M IpaBWIbHasg NUPAMUJIA; MpaBUIIbHAS TPEYrojbHas MHUpaMua W NPaBUIBHBIMA TETpa’ap; KyoO.
[IpencraBienre 0 MpaBUIBHBIX MHOTOTPaHHMKAaX: OKTa’yap, A0oAeKa’aAp M ukocazap. CedeHHs] MPU3MBI U
MIUPaMHMIBI.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSAMOMW, IIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B NMpaMUax, Napajuieiaenuneax, IpaBuibHbIX MHOTOTPAaHHUKAX.

Bolunicnenue 3eMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yrisl. [lnomans OokoBoit
MOBEPXHOCTU U TIOJIHOW IOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIA[b OCHOBaHHM, Teopema O OOKOBOIA
MOBEPXHOCTU HpsAMOM mpu3mbl. [1omaas O0KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM MUPAMUIBbI,
Teopema o TIomaau yceuéHnon nupamuasl. [loastue 06 06bpémMe. OOBEM MUpPaMUIBI, TPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHONIEHHS MEXIy IUIOHIAIIMU TOBEPXHOCTEH, o0BEMamu
MOJIOOHBIX TE.

11 KJIACC

Tena Bpaumenus

[unuaapudeckas TOBEPXHOCTh, 00pa3yroIye MIIHHIPUIECKON TOBEPXHOCTH, OCh IMIIMHAPUYECKOM
noBepxHocTU. LlwnmmHap: ocHOBaHus M OOKOBasi MOBEPXHOCTh, OOpa3yrolias U OCh; IUIOMIAb OOKOBOM U
MOJTHOM MTOBEPXHOCTH.



Konnueckasi moBepxHOCTh, 00pa3yrolre KOHMYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKON
noBepxHocTu. KoHyc: ocHOBaHWMe W BepuinHa, oOpasyroiias W OCh, IUIONIaJh OOKOBOW M IOJTHOM
MMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yolIie U BbICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Cdepa u map: meHTp, paauyc, TUamMeTp; IUIOMAAb MOBEPXHOCTH cdephl. B3auMHOe pacmoioxeHue
cdepbl U MII0CKOCTH; KacaTelbHas MJI0CKOCTh K cdepe; miomaib cepsl.

N306paxenue Ten BpalieHus Ha III0CKOCTH. Pa3BépTka nunuHapa u KoHyca.

KoMOuHanmu Ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMMUCAHHBINA OKOJIO cdephl; chepa,
BIHCAHHAsi B MHOTOIPAHHUK, WJIM TEJIO BPAILLCHHUS.

[Tonsatue 06 oOBEMe. OCHOBHBIE CBOHCTBA 00BEMOB Tei. Teopema 00 00BbEME MPSIMOYTOJBLHOTO
napajuiesienunena u cieacTsus u3 He€. O0bEM HuIMHApa, KoHyca. O0bEM mapa U miIoma s chepsol.

[TonoGubie Tema B mpocTpancTBe. COOTHOUICHHS MEXKAY IUIOIAISIMHU TOBEPXHOCTEH, 0O0BEMaMu
MOTI00OHBIX TE.

Ceuenusi mwiIMHIpa (MapajuielibHO W MEPHeHIUKYSIPHO OCH), CEYEeHHUS KOHyca (mapasuieiabHoe
OCHOBAHUIO U MPOXO/sIIlee Yepe3 BEPIINHY ), CeUeHHUs I1apa.

BekTopbl 1 KOOPAUHATHI B NIPOCTPAHCTBE

BexTop Ha muiockoctu U B npoctpaHcTBe. Cll0KEHHE U BBIYMTAHHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha 4yucno. PaznoxeHwe BekTopa Mo TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuio mapaienenumnesa.
Pemenue 3amau, CBA3aHHBIX C MPUMEHEHUEM MpPaBHI JOEHCTBUII ¢ BekTopamu. [IpsmoyronpHas cucrema
KoopauHaT B mnpocrpaHcTBe. KoopauHatel BekTopa. [Ipocreiimue 3agaun B KOOpAMHATAX. YTOJI MEXKIY
BekTopamu. CKaJsipHOE MPOU3BEIICHUE BEKTOPOB. BEBIUMCIIEHHE YITIOB MEXAY MPSMBIMU U TUIOCKOCTSMH.
KoopauHaTHO-BEKTOPHBIM METO/I MIPH PEIICHUN T€OMETPUUYECKUX 3a/1ad.

IIJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE  pe3yNnbTaThl  OCBOGHHMS  MpOrpaMMbl  yueOHoro mpeamera  «MaTemaTHKa
XapaKTEPUIYIOTCS:

I'pa:xknanckoe BocniuTanue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU O0ydYarolmerocs Kak aKTHBHOTO U OTBETCTBEHHOIO
YlieHa POCCUICKOTO OOIIecTBa, MPEACTaBICHHEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIIMOHHPOBAHUS
Pa3IMYHBbIX CTPYKTYp, SIBJICHUH, MPOLENyp T'PakJaHCKOIro o0IiecTBa (BbIOOPHI, OMPOCHI U Tp.), YMEHHEM
B3aUMO/ICHCTBOBATH C COIIMAIIbHBIMUA HHCTUTYTAMHU B COOTBETCTBUU C MX (PYHKITUSIMU U HAa3HAUCHUEM.

IIarproTnyeckoe BoCIMTaHUE:

c(OPMHUPOBAHHOCTHIO POCCHICKOM TpaKTaHCKOW UACHTUYHOCTH, YBAXEHHUS K TMPOILIOMY H
HACTOSIIIIEMY POCCUMCKOM MAaTeMaTHKW, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSM POCCHUUCKHUX
MAaTeMaTUKOB U POCCHUUCKOM MaTEMaTHYE€CKOM IIKOJbI, K WCIOJb30BAaHUIO ITUX IOCTHKEHUH B APYTUX
HayKaX, TEXHOJOTHIX, Cepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoaa; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITHYECKOTO TOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKHM MPUMEHEHHWEM JOCTHKEHUW HAyKH W
JeSTeNbHOCThIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIEro.

IcTeTHYeCKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKIIOYas OCTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, pEIICHUH, PACCYKACHUIH; BOCIPUUMYNBOCTHI0O K MATEMAaTHUYECKUM aCTIEKTaM Pa3InYHbIX
BHJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTBIO YMEHHUS TPUMEHSATh MaTEeMaTHYECKUE 3HAHHWS B HWHTEpPEcax 3I0POBOTO U
0e3omacHOTO 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3J0POBBIO (30pOBOE IHTAHHE,



cOQIaHCUPOBAHHBIN PEXUM 3aHATUW WM OTIbIXa, peryispHas ¢u3ndeckas aKTUBHOCTH); (PU3NYECKOTo
COBEpIICHCTBOBAHUS, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON JESTELHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTU TPYIOJIOOHS, WHTEPECOM K pPa3IHYHbIM cdepam
npodeccuoHaNbHOM AesITeNbHOCTH, CBSI3aHHBIM C MATEMaTUKON U €€ MPUIIOKEHUSIMU, YMEHHEM COBEpUIATh
OCO3HaHHBIM BbIOOp Oyaymieil mnpodeccun U peann3oBbIBATh COOCTBEHHBIE JKU3HEHHbBIC ILJIAHBL;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTe€MaTHYeCKOMYy OOpa30BaHHIO W CaMOOOpPA30BAHMIO HA MPOTSHKEHUH
Bcel JKU3HH, T'OTOBHOCTBIO K AKTUBHOMY Y4YaCTHUIO B PCIICHUW HNPAKTHYCCKHUX 3aJaqd MaTeMaTHIECKON
HAIPaBIEHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

C(bOpMI/IpOBaHHOCTLIO 3KOJIOTHYECKOU KYJbTYpPbIl, IOHUMAaHHUEM BJIUAHUA CONUAJIBHO-3KOHOMHNYCCKHUX
IPOIIECCOB HAa COCTOSIHME MPHUPOJHONW M COLMAIBHOM CpeAbl, OCO3HAaHHUEM TIJI00AJbHOIO Xapakrepa
HKOJIOTMUYECKUX IMPOOJIeM; OpUEHTAIlel Ha MPUMEHEHHEe MaTeMAaTUYECKUX 3HAHWM JJIs pellieHHs 3ajad B
o0JacTu OKpYXaroliel Cpepl, TUIAHWPOBAHUS MOCTYNKOB M OIEHKM HMX BO3MOKHBIX MOCIEACTBUU IS
OKpYKaroIEeH Cpeibl.

IleHHOCTH HAYYHOTO TO3HAHMS

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
U OOLIECTBEHHOW MPAaKTUKH, T[OHUMAHHUEM MaTeMAaTUYeCKOM Hayku Kak cdepbl dYeloBeYeCKOon
JACATCIIbHOCTH, J3TallOB eé Pa3BUTUA KW 3HAYUMOCTH IJId pa3BUTHUA LHUBUIM3AlMKU; OBJIIAACHUCM S3BIKOM
MaTEMAaTUKU U MaTeMaTHYECKOU Ky.]'[bTypOﬁ KakK CpCACTBOM IIO3HAHHA MHUPA; TOTOBHOCTHbIO OCYUICCTBIIATH
MIPOEKTHYIO U HCCIEA0BATENbCKYIO I€ATEeIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOEHHUS MpOrpamMmbl  ydeOHOro mpeamera «MaremaTHKay
XapaKkTepU3yIOTCS OBJIAJICHHEM YHUBEPCAIBLHBIMH HO3ZHABAMENbHBIMU OCUCMBUAMU, VHUBEPCATIbHbIMU
KOMMYHUKAMUBHLIMU OCliCMBUAMU, YHUBEPCANbHBIMU PE2YIAMUSHBIMU OeUCEUSMU.
1) Vuueepcanvuvie noznasamenvuvie Oeciicmsus, obecneuusarom @Gopmuposanue 0OA306bix
KOCHUMUBHBIX NPOYECCO8 00yuanwuxcs (0ceoenue Memooo8 NOHAHUS OKPYHCAIOULe20 MUpa, npumeHeHue
JI02UYeCKUX, UCCe008amenbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).
Ba3oBble joruueckne AeiicTBUs:
® BBISIBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB, MOHATHH,
OTHOIICHUHA MEXAYy TOHATHIMH; (OPMYJIHPOBATH OMNpEeNICHUs] TOHATHH; YCTaHABIMBATh
CYIIECTBEHHBIN MPHU3HAK KIACCU(PUKAIMH, OCHOBAHUS JJIsi 00OOIIECHUS W CPAaBHEHHS, KPHUTEPHU
MIPOBOJIUMOI0 aHAJIN3a;
® BOCIOPHHHMATH, (OPMYITUPOBaTH U TNPe0oOpPa3OBBIBATH  CYXKACHHS: yTBEpIAUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHIUYHBIC, YACTHBIE U O0IKE; YCIOBHBIE;

® BBIBISATH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOpEUrs B (akTax, NaHHBIX,
HAONIOJIEHUSAX W YTBEPXKICHUSX;, MpeljaraTh KPUTEPHH MJIs BBISBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUUIL;

e JenaTh BBIBOJABI C HCIOJNB30BAaHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIIOYSHUH, YMO3aKITIOUSHHI TI0 aHAJIOTHH;

® TIPOBOJIUTH CAMOCTOSITETIHHO J[0KAa3aTelbhCTBA MATEMaTHYECKHUX YTBEPXKACHUH (TpsSMBIE W OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, TPHUBOJUTH TMPHMEPhl M  KOHTPIPHUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CY)KJICHHS U BHIBOJIBI,

e BHIOMpaTh CMOCOO pemieHUs y4eOHOW 3ajgaud (CpaBHHMBATh HECKOJIBKO BapUaHTOB pPELICHMS,

BbIOMpATh HanboJee MOIXOAAIINHN ¢ YYETOM CaMOCTOSITEIbHO BBIZCIICHHBIX KPUTEPHEB).
ba3oBble ucciaenoBaTe/IbCKUe NeHCTBHA:



HCIIOJIB30BaTh BOMPOCHI KaK HCCIIEAOBATEILCKUA HMHCTPYMEHT MO3HAHUA; (HOPMYyIHpOBaThH
BOMPOCHI, (DUKCHPYIOIIHE MPOTHBOPEUHE, MPOOJIEMy, YyCTaHABIMBAaTh HCKOMOE M JaHHOE,
(bOpMHPOBATH TMITOTE3Y, APT'YMEHTHPOBATH CBOIO IMO3UIIHIO, MHCHHE;

MIPOBOJIUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIICIOBAHUE 110 YCTAHOBJICHHIO
0COOEHHOCTEH MaTEMaTHYECKOr0 00OBEKTa, IBJICHUS, MPOLIECCA, BBISBICHHIO 3aBUCHMOCTENH MEKTY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENILHO (OPMYJIUPOBaTh OOOOIICHHWS W BBIBOJABI [0 pe3yJibTaTaM IPOBEAEHHOTO
HAOJIIOICHHUS, MCCIICIOBAHUS, OIICHUBATh TOCTOBEPHOCTh IMOJIyUYCHHBIX PE3YJIbTATOB, BHIBOJOB M
000011IeHMIT;

[IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAK)KE BBIABHraTh IPEANOIONKEHUS O €ro
Pa3sBUTHH B HOBBIX YCJIOBHSX.

PabGora ¢ undopmaumeii:

BBISIBIIAATh  AepUUUTH MHPOpPMALMU, JaHHBIX, HEOOXOAMMBIX M OTBETA HAa BONPOC M JUIS
peleHus 3a/1auu;

BBIOMPATh MH(POPMAIIUIO M3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMAaTH3UPOBATh
U MHTEPIIPETUPOBATh MH(OPMALIMIO Pa3IMYHBIX BUJOB U (OPM MIPEICTABICHMUS;

CTPYKTYpHUPOBaTh WH(POPMALHIO, TPEICTABIATh €€ B pa3IMyHbIX (OpMax, HILTFOCTPHPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENILHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vhusepcanvhvie KOMMYHUKAMUGHBLE OeliCmEUsl, 00ecneuusaion chopmMuposanHoCnb COYUALIbHBIX
HABBIKO8 00YUAIOWUXCAL.
O01menue:

BOCIPUHUMATH U (HOPMYIHPOBATH CYXJACHUS B COOTBETCTBHH C YCJIOBUSMHU U LIEISIMHU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUS 110 X0y pEeUIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYEHHBIH pe3yibTaT;

B X0/1€ O0CYXKIEHHMsI 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY 00CYk/1aeMOil TeMbl, MPOOIEMBI, pelaeMoi
3a/1auu, BBICKa3bIBaTh HJIEH, HAIIEJICHHBIE HA TMOMUCK PEIICHHUS; COMOCTABISATh CBOU CYXICHHS C
CYXKJIEHUSIMH JIPYTUX YYaCTHUKOB JUaiora, oOHapy>KMBaTh pasziinyue M CXOJCTBO TO3UIIMM;, B
KOPPEKTHOH (popMe popMyINpPOBATH pa3HOTIaCcHsl, CBOM BO3PAXKECHHUS;

NPEACTABIATh  PE3yJbTaThbl pELICHUs 3aJayd, SKCIEPUMEHTAa, MCCIEJOBaHUsA, IPOEKTa;
CaMOCTOSITENTLHO BBHIOMpATh opMAT BHICTYIUUICHHS C YUETOM 3a/1a4 MPEe3eHTAIlMN U 0COOEHHOCTeH
ayJIUTOPUH.

CoTpyaHnuecTBo:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOM ¥ MHAMBUIyalIbHOM pabOTHI MPU pELICHUH
y4eOHBIX 3aJla4y; NPUHUMATh 1I€Jb COBMECTHOM JEsTEeNbHOCTH, IJIAHUPOBAaTh OPTraHHU3AINI0
COBMECTHON paboOThl, pacHpenensaTh BHAbI paboT, JOroBapuBaThCs, OOCYXKIaTh MpoIecC HU
pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTsl (00CYKAEHUs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbD»
U UHBIE); BBIIOIHATH CBOIO YacTh pabOTHl U KOOPIMHUPOBATH CBOM JACUCTBHS C IPYTUMHU YJICHAMHU
KOMaHJIbl; OLEHMBATh KAaueCTBO CBOEr0 BKJIaJAa B OOMMHA MPOAYKT IO KpUTEPHUSM,
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUSI.

3) Vuusepcanvnvie pezynamuenvie Oeiicmeusi, obecneuusarom  GOPMUPOBAHUE  CMBLCIOBBIX
YCMAHOBOK U HCUSHEHHBIX HABbIKOE TUYHOCTNU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a/1a4M, BIOUPATh CIIOCO0 PEeLIeHHs C YUETOM UMEIOIIUXCS
PEeCypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
peleHuii ¢ y4éToM HOBOH MH(OPMaLIUH.

CaMOKOHTPOJIb:



e BJAJEThb HAaBbIKAMM IIO3HABATENBHOM pEeQIIEKCHH KaK OCO3HAHMS COBEPIIAEMbIX ACUCTBUH H
MBICIMTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yJibTaTa pelieHuss MaTeMaTHYeCKON 3aj1au;

® [PEABUAECTH TPYAHOCTH, KOTOPEIE MOI'YT BO3SHUKHYTE IIPU PELICHUH 3a0a4l, BHOCUTH KOPPEKTUBEI
B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HAWJEHHBIX OLIMOOK, BBISBIEHHBIX
TPYIHOCTEH;

® ONCHHUBATHL COOTBCTCTBUC PC3yJibTaTa LCIIU U YCIOBUIM, 00BACHATH MMPUYIKUHBI JOCTHIKCHUA WHJIIU
HEIOCTHKEHHS PE3yIbTaTOB JAEATEIbHOCTH, HAXOAUTh OMHMOKY, JaBaTh OLUEHKY MPUOOpPEeTEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATDI
10 KJIACC

OnepupoBarh NOHATUAMU: TOYKA, IPsAMAas, INIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX NPHU PELIEHUH F€OMETPUYECKUX 3a/1a4.

OnepupoBarh NOHATUAMU: APAILIEIbHOCT U MEPIEHAUKYIIPHOCTh NPSMBIX U MJIOCKOCTEH.

KnaccugunupoBaTs B3aMMHOE Pacio0kKeHHE NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMMU: JABYI'PaHHBIM yroj, TpaHM JBYTPaHHOTO yria, peOpo JBYTpaHHOrO YIJIa;
JIMHEWHBIN YToJI JBYI'PAHHOIO yIJIa; IPalyCHas Mepa ABYTPaHHOIO yIJIa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBINYKJIbIH W HEBBIMYKJIbII MHOTOIPDAaHHUK, 3JIEMEHTHI
MHOT'OTpaHHUKA, IPABUJIbHBI MHOTOTPaHHHUK.

Pacnio3HaBaTh  OCHOBHBIE BMJbl MHOTOIPAaHHHMKOB  (IIUpaMUAa; MpPU3Ma, HPSIMOYIOJIbHBIN
napajuiesenumnes, kyo).

KnaccupunupoBate MHOTOrpaHHMKH, BBIOMpas OCHOBAaHUSA JUIsl KiaccuuKanuu (BBIIYKIBIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH; IIPAaBUJIbHBIE MHOTOIPDAHHUKU; IIPSAMBIE W  HAKJIOHHBIE IPHU3MBI,
napasJiesIenune ibl).

OnepupoBarh NOHATHUAMU: CEKYIasi TNIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIE/I0B.

CTpouTth ceueHus MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIMOIHAThH (BHIHOCHBIE) IUIOCKUE YEPTEXKU U3
PHUCYHKOB MPOCTBIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemars 3a7aun Ha HaXOX/I€HWE FEOMETPUUECKUX BEIMUYMH 0 00pas3liam WIK aaropuTMaM, NpUMEHsIsI
M3BECTHBIE aHAJTUTUYECKUE METOAbl MPU PEUIEHUH CTaHJApPTHBIX MaTEMaTHYECKHMX 3aJad Ha BBIUHCICHHE
paccTOSHUM MeEXAYy [JBYMS TOUYKAMM, OT TOYKM JO MpPsMOM, OT TOYKH JO IIJIOCKOCTH, MEXITY
CKPEILMBAIOIUMUCS IPSIMBIMHU.

Pematp 3a7aun Ha HaXOX/I€HWE FEOMETPUUECKUX BEIMUYMH MO0 00pas3liam WIK aaropuT™MaM, MpUMEHsIs
M3BECTHBIE aHAJIUTUYECKUE METOJbl NMPU PEUIEHUH CTaHJApPTHBIX MaTeMaTHYECKHMX 3a7ad Ha BBIUKCICHHE
YIJIOB MEXIY CKPEUIMBAIOIIMMUCS MPSIMBIMU, MEXIY NPAMONH M IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMH,
JBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI W IMJIOLIAAM TOBEPXHOCTEH MHOTOTpaHHHKOB (TMpu3Ma, MHpaMuia) C
MpUMEHEHHEeM (OpMyJT; BBIYMCISATH COOTHOLIEHHS MEXIy IUIOHIaAIMHU IOBEpPXHOCTEH, O0BEMaMu
M0/T0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUU; LIEHTD,
0Cb U TUIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpPax, MPEICTABICHHYIO Ha YepTeKaX U pUCYHKAX.

[TpumeHsaTh reoMeTpuueckue (GaxkTbl ISl PEIICHHUs CTEePEOMETPUYECKHUX 3a/ad, MpPEeAroyararonux
HECKOJIbKO 1IIaroB PEILEHMs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.



ITpuMeHsTH MpoCTeiiie IpOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAI[MIOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUYECKUX 3a/1ad.

[IpyBoaUTE NpUMEpPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U IKU3HHU, paclO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJyuyeHHbIE 3HAHMUSA Ha MPAKTHKE: aHAIW3UPOBATH PEAJIbHblE CUTyallMM U IPUMEHATh
U3yYEHHBIE MOHATUS B IPOLIECCE IIOUCKA pPEIIEHUS MaTeMaTH4ecKu cHOpMyJIUpOBAaHHON MpPOOIIEMBI,
MOJIETIMPOBaTh pPEAJbHBIE CUTyallUM Ha $A3BIKE TIE€OMETPUM, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIHU C
HCI0JIb30BAHUEM T'€OMETPUUYECKUX MOHATHI U TEOpeM, ammapaTa aareOpbl; pelaTh IPaKTUUECKUEe 3aJauH,
CBSI3aHHBIE C HAX0XKJICHUEM T'€OMETPUUECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh MNOHATHSAMHU: LMIMHJIpPUYECKAass MOBEPXHOCTb, OOpasylolye IHINHAPHUYECKON
MOBEPXHOCTH; LMJIMHJP; KOHMYECKas IOBEPXHOCTb, OOpa3ylolMe KOHWYECKOM IOBEPXHOCTH, KOHYC;
cepuyeckas mOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (MIIUHAP, KOHYC, cdepa u map).

OOBACHATH cIOCOOBI MTOJYYEHUS TEJl BPALLCHHUS.

KnaccudunupoBaTs B3auMHOE pacnoiokeHne cephl U MIIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA CErMEHTA; LIapOBOU
CJIOM, OCHOBaHME LIAPOBOIO CJI0s, BHICOTA IIAPOBOI0 CJIOS; IIAPOBOW CEKTOP.

Boruucnare 00bEMBI M IIIOLIAIM TOBEPXHOCTEH TeJ BPalleHUs, TEOMETPUUYECKUX TeJl ¢ IPUMEHECHUEM
dbopmyL.

OmnepupoBaTh NOHATHSIMH: MHOTOI'PAaHHHK, BIIMCAaHHBIA B c()epy W OMHCAHHBIA OKOJIO cepbl; chepa,
BITMCaHHAsl B MHOTOTPAaHHUK WJIH TEJIO BPAILICHHUS.

BbIuucnaTe COOTHOIIEHHS MEX Ty TUIOIIASIMH [TOBEpXHOCTEN M 00bEMaMU OJOOHBIX TeJl.

N3006pakaTh u3ydaeMble GUIypbl OT PyKH U C TPUMEHEHUEM IPOCTIX YePTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB NMPOCTHIX O0BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKy, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHusl.

W3BnekaTb, HWHTEPOPETHPOBATH M  MNpeoOpa3oBbIBaTh HHGPOPMALMI0O O POCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPeJCTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE ACWCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUSI BEKTOPOB W YMHOXKEHHSI BEKTOpa Ha YHMCIIO,
OOBSICHATh, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T.

[TpuMeHATH NpaBUIIO NapasiesIenunesa.

OmnepupoBaTh MOHATHUSMH: JIEKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJl MEKIY BEKTOpPaMH, CKaJipHOE IIPOU3BE/IEHUE BEKTOPOB,
KOJIJTMHEApHbIE U KOMILJIAHAPHBIE BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB M MPOM3BEICHNUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOPAMH, CKaISIPHOE
MIPOM3BE/ICHNE, PACKIIAAbIBATh BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3a/aBath IIOCKOCTh YpPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsaTh reomeTpuueckue (GaxkTbl IS PEelIeHHs CTEePEOMETPUUYECKHUX 3a/ad, MpeAroyararonux
HECKOJIbKO 1I1aroB PeIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemartsp npocreiinie reoMeTpuueckre 3a/1aqi Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A.

Pemarp 3agaum Ha J10Ka3aTeabCTBO MaTeMaTHYECKHX OTHOIIEHUH M HAXOXKJIEHHE T'€OMETPUUYECKUX
BEJIMYMH 10 o0OpaslaMm WIM alropuT™MaM, MPHUMEHSS W3BECTHBIE METOJbl NMPH PELICHWH CTaHIApTHBIX
MaTeMaTHYeCKUX 3a/ady.

ITpuMeHsTH MpoCTeiiie IpOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAI[MIOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUYECKUX 3a/1ad.



[IpyBoaUTE NpUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U JKU3HHU, PACIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B HCKYCCTBE.

IIpuMeHATH MOJydYEeHHBIE 3HAHUS HA IIPAKTUKE: aHAIM3UPOBATh PEAIbHBIC CUTyallUd U NPUMEHATH
W3yYEHHBIC MOHATUS B TIPOLECCE IOWCKAa pPEIICHUS MaTeMaTHYecKd C(HOpMYyTUPOBAHHOH MpPOOIEMBI,
MOJIEJIMPOBaTh pPEAIbHBIE CUTyallUM HA A3BIKE TIE€OMETPUH, MCCIEAOBATH IIOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAHUEM I€OMETPUYECKUX MOHATUH M TeopeM, anmapara anreOpsl; pelars IpakTUYeCKUe 3a1aui,
CBSA3aHHBIC C HAXO0KICHUEM I€OMETPUYECKUX BEJIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeEM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
1 BBeneHue B cTepeoMeTpuio 10 bubmmorexa LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMBbI€ ¥ TUIOCKOCTH B POCTPAHCTBE. Bbu6moreka [JOK
2 . 12 1
[MapaiieabHOCTD MPSIMBIX M TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IleprieHAUKYIAPHOCTD NPSAMBIX U 12 bubnnoreka [JOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Vribl MEXIY TPSIMBIMU U TIIOCKOCTSIMH 10 1 buomiorexa LIOK
AY P https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
5 M 11 1
HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
6 & 9 1
OObEMbI MHOTOTpAHHHIOD https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CeUeHHUs], pACCTOSIHUSA U YTJIbI 4 1 bubamorexa LOK
P ' ds Y https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
11 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne i/m Konrtpoubnbsie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bub6 OK
1 Tena Bpamenus 12 nomotexa 11

https://m.edso0.ru/1c209e37
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bubnunoreka LIOK

2 O06Be 5 1
PEMPLTE https://m.edsoo.ru/1c209e37
bu6. OK
3 BekTopbl 1 KOOpMHATHI B POCTPAHCTBE 10 1 hgp::?/:%ezzg).ru 16209637
4 [ToBTOpeHnue, 06001ICHNE, 7 1 bubnunoreka LIOK
CHCTeMaTH3aIlUsl 3HAHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0
MNOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
N Kosn4vecTBo 4yacoB Jara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoka Kontpoabnbie IIpakTnueckue o0pa3oBaTebHbIC
n/n Bcero H3y4YeHHud
padoTbI padoThI pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
|| T oo T |
p N pHcy ' p https://m.edsoo.ru/aecc77cd
TUTOCKOCTEH, TapajIeIbHBIX TPSMBIX
(OTpe3KOB), cepeMHBI OTpe3Ka
5 [TonsTHS: epeceKarolecs MIOCKOCTH, 1 bubmuoreka [IOK
niepeceKaromumecs npsmasi v II0CKOCTh https://m.edsoo.ru/2d8a9¢c99
[TonsTHA: TEepeceKaronIuecs II0CKOCTH, bu6muoreka [JOK
3 1
nepeceKaroInecs npsmasi U IOCKOCTh https://m.edsoo.ru/db685e73
b oy wmororpanison m 1 Bubmorera LIOK
P P https://m.edso0.ru/a6395%d
pPUCYHKaX, Ha MMPOEKIIHMOHHBIX YePTEKaX
Haqanmjme CBe/IeHus 0 Ky0Oe U nupamuze, BuGmorexa [OK
5 uXx pa3BeépTKu U Mozenu. CedeHus 1

MHOI'OI'PaHHUKOB

https://m.edso0.ru/b30dff38
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HavansHble cBeieHUs 0 KyOe U MupaMHu/ie,

6 nux aSBé TKH U MOACIN Ce‘-IeHI/ISI BI’I6HI/IOTCKa HOK
pasBep ACTH https://m.edsoo.ru/3d8ffd32
MHOFOI‘paHHI/IKOB
I1 e 00 e e
7| crepoonorpit: axcHOMs cTopeOMOTDI H Buorexa L1OK
p pui. P P https://m.edso0.ru/0cc5c4fe
CJICACTBUA U3 HUX
I1 §)
| Tt s e
p pHH: p R https://m.edso0.ru/239c8ch4
CJIICACTBUA U3 HUX
I1 0
I
p pHit: p R https://m.eds00.ru/65c6b106
CJIICACTBUA U3 HUX
I1 0
| e o o
P pHit: p P https://m.edsoo.ru/258fc245
CJIICACTBUA U3 HUX
B
| e e
poctp - 1ep m ’ https://m.edsoo.ru/1a2520f6
HapaJ'IJ'IeJ'II)HI)IC %1 CerHII/IBaIOHII/IeCSI prIMHe
HapaJ'IJ'IeJ'IBHOCTB HpﬂMBIX n HJIOCKOCTGP'I B
[IPOCTPAHCTBE: NapalIe]IbHBIE MIPSIMBIEC B bubmuoreka [IOK
12 .
NPOCTPAHCTBE; MaPaLICIBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MPSAMBIX
n .
13| mpoorpascrse: Mspamnomsioots Mo bumorexa LIOK
poctp S Lap p https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTHU
14 yFJ'IBI C COHaIIpaBJICHHbLIMHY CTOPOHaAMHU BI/I6J'H/IOTGK3 HOK
p p https://m.edsoo.ru/9f4071b9
15 VYroa Mexay opsiMbIMA B IPOCTPAHCTBE bubmmorexa TIOK
Ay ip poctp https://m.edsoo.ru/fe733862
bubnunoreka LIOK
16 Yroi Mexay NpsSIMBIMU B IIPOCTPAHCTBE

https://m.edso0.ru/2935a9a0
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[TapamienbHOCTD IIJIOCKOCTEH:

bubnunoreka LIOK

17 napaJuiebHbIC IIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH bubmmorexa LIOK
https://m.edsoo.ru/e504d656
19 [Ipocteiimme mpocTpaHCTBEHHBIE (PUTYPHI HA Bu6muotexa [JOK
IUIOCKOCTH: TETPAdAp, KyO, mapajuie/IenuIie https://m.edsoo.ru/4a28dc02
20 [Toctpoenue ceuenunit bubamorexa LIOK
https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceueHuit bubmnorexa LIOK
https://m.edsoo.ru/ec26fe5d
| e e T
[TapaniaenbHOCTh NPSAMBIX U IIOCKOCTEH" nitps://m.eds00.u/9a0adeob
93 [IeprieHAUKYIAPHOCTH NPAMON U IIJIOCKOCTH: Bbu6mmoteka [JOK
HEePICHIMKYJISIPHBIC TIPSMBIC B TIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 IIpsiMbIe mapasienbHbie U bubmuorexa [IOK
HEePICHAUKYJISIPHBIC K TTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapasienbHbie U bubmuoreka [IOK
NEPIIEHIUKYJIIPHBIE K IMJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U bubnmnoreka HOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak neprneHauKyJISPHOCTH IPSIMOU U bubmuorexa [IOK
IIOCKOCTH https://m.edso0.ru/79165d15
28 TeopeMa 0 nipsIMO¥ NTEPIIEHAUKYIIIPHOU bubmuoreka [IOK
IIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o psIMOM NEPIIEHANKYIISIPHOU bubmuoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIIIPHOU bubmuorexa [IOK
IJIOCKOCTH https://m.edso0.ru/7d18834b
31 [TepneHauKymsIp U HAKJIOHHBIE: PACCTOSIHHE bubnuorexa [JOK
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OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE

https://m.edso0.ru/33c477d3

32 OT TOYKH J10 IJIOCKOCTH, PACCTOSIHUE OT bubmmorexa LIOK
. ’ https://m.edsoo.ru/66fefadd
IpPSIMOM 10 TUIOCKOCTH
[lepnieHuKyIAp U HAKIOHHBIE: PACCTOSIHUE
33 oT I;O‘IKEI[ I[Oyl'IJ'I(P;CKOCTI/I paCCT0$I{)HI/Ie oT bubmmorexa LIOK
N ’ https://m.edsoo.ru/a5b7b8e3
HpSAMOM 10 IIIOCKOCTH
[leprieHAMKYIISIp ¥ HAKJIOHHBIE: PACCTOSHUE
34 oT IT)orﬂclil noynn]zcxocm paCCTOfI)HI/Ie oT brbmmorexa LIOK
N ’ https://m.edsoo.ru/dbee22bc
OpSMOM 10 IIIOCKOCTH
35 VYrael B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOI bubmmoreka [JOK
¥ TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4
JIByrpaHHbIi yroi, TMHEHHBIN yroi bubnuoreka [IOK
36
JIBYTPAHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
JIByrpaHHbIi yroJ, TMHEHHBIH yToJ bubmmnoreka HOK
37
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
38 [lepneHIMKyYISPHOCTD MIIOCKOCTEMN: IPU3HAK bubnmnoreka HOK
HEePICHANKYJIIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 IlepnieHAUKyYISAPHOCTD IIJIOCKOCTEM: IIPU3HAK bubmuorexa [IOK
NEePIEeHANKYJISIPHOCTH BYX TUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepneHIMKyYASPHOCTD MIOCKOCTEMN: IPU3HAK bubmmnoreka HOK
NEepIEHIUKYISIPHOCTH JBYX MJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 TeopeMa 0 TpEX NepHEeHANKYISIpax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX Bubmmorexa IOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepreHAUKYISIpax bubmmorexa LIOK
https://m.edso0.ru/9f246736
44 KoHnTtponbHas pabota 1mo Temam bubnuorexa [JOK
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"IlepneHIUKYISPHOCTD MPSIMBIX U
Al

riockocTe" u "YTibl MeXAY IPSIMBIMU U
IUIOCKOCTSIMU"

https://m.edsoo.ru/5b971ef3

IlousTue MHOI'OrpaHHHKa, OCHOBHBEIC
9JICMCHTBI MHOI'OI'PaHHUKA, BBIITYKJIBIC U

bubnunoreka LIOK

4 HEBBIITYKJIbIC MHOTOTPaHHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOT'paHHHKA
[Tpu3ma: N-yrompHas Mpu3Ma; rpaHu |
46 OCHOBAHHUS IPU3MBI; NIPSIMast U HAKJIIOHHASI bubmmorexa LIOK
HpU3MBbI; OOKOBas U TOJIHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPU3MBI
47 [Tapannenenunen, npsaMOYTOJIbHBII bubnnoreka [JOK
napauIe/IeIuIe] ¥ €ro CBOMCTBA https://m.edso0.ru/8a7bhe683
[Mupamuaa: N-yronpHasi mupaMuza, TpaHd U
48 OCHOBaHHE MTUPAMHUJIbI; OOKOBas M MOJTHAS bubmmorexa LIOK
NIOBEPXHOCTh TIMPAMU/IBL; IPAaBUIIbHAS U https://m.edsoo.ru/fblcdOab
yceu€HHas mupamuia
[IpaBuIBHBIE MHOTOTPAHHUKHU: TIOHSTHE
NPaBUIHBHOTO MHOTOTPaHHUKA; TIPABUIIbHAS
49 HI;I/BMa U HpaBI/IJIBH;;II) HI/IpaMI/II[aI? bubmmorexa LIOK
’ https://m.eds00.ru/074c8865
NpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA U
NpaBUJIBHBIN TeTpasap; KyO
IIpencraBienne 0 mpaBUIbHBIX
50 Mll:oforpaHHHKax: oiTaazlp, TOJeKadIp U bubmorexa LIOK
https://m.edsoo.ru/a0fdd5bf
UKOCadIP.
CuMMeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCHTEJIEHO TOYKH, MPSIMOH, IMIIOCKOCTH.
51 ONeMEeHThI CI/IMMeTpI/I’I/I E nnpa,MI/max, bubmmorexa LIOK
https://m.edsoo.ru/b9e777d9
napaiesienuneax, MpaBmIIbHBIX
MHOTOI'paHHHKaX
52 Brruucienue 351eMEHTOB MHOTOTPAHHUKOB: bubnuorexa [JOK
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pE€Opa, TuaroHau, yrisl

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

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTH MPSMOM MPU3MBI, IIOIIA b

bub6nmoreka [IOK

>3 OCHOBaHHI, TeopemMa 0 OOKOBOI https://m.edso00.ru/37d84157
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUILHON MMUPAMUBI, bubnuorexa [JOK
TEeopeMa O IUIOIIaa OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
yCeuEHHOM MUpaMUIbI
55 KonTtponpsHas pabora o Teme Bu6motreka [JOK
"MHororpaHHuKH" https://m.edsoo.ru/a95f5¢c04
N bubnuorexa [IOK
%6 Housue 06 obpiue https://m.edso0.ru/7ad0020b
57 O0BEM TUpaMuIbI bubmroreia LIOK
https://m.edso00.ru/235171b3
58 O0BEM TUpaMuIbI bubmorexa HOK
https://m.edsoo.ru/f47dfefd
N bubmmoteka IIOK
59 OObEM mHpai bl https://m.edsc?c;).ru/79010312
60 O0BEM TUpaMHUIBI bubmorexa HOK
https://m.edsoo.ru/2faadc3f
N bubmmoteka IIOK
61 OOBEM UM https://m.edsi.ru/79853608
N but6mmorexa [IOK
62 OObEM MpH3MEI https://m.edsi.ru/1e053890
N bubnunorexa LIOK
63 OObEM mpu3Mb https://m.edsclalo.ru/482d3f51
64 KonTponbhas padota no teme "OObEMBI bu6muoreka [IOK
MHOT'OI'PaHHHUKOB" https://m.eds00.ru/28a6573c
65 [ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHUS but6mmoreka [IOK
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3HaHuil. [locTpoenue ceuenuii B
MHOTOI'PAHHUKE

[ToBTOpeHue, 06001IeHNE cCCTEeMaTU3 AU
3HaHUU. BeIunciieHne pacCTOSTHUM: MEXITY

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

bubnunorexa LIOK

MMOBCPXHOCTHU, OCb HHHHHHPHHCCKOﬁ

66 JBYMs TOUKaMH, OT TOYKH J0 IPSIMOM, OT 1 httos://m.edso0.ru/f7792bag
TOYKH JI0 THIOCKOCTH, MEKIY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU
bu6nmoreka [IOK
67 " 0 1 1
TOTOBT ROHITPOIIBHA paboTd https://m.edsoo.ru/b9146bcO
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
. 3HaHUU. BeIuncieHue yrios: Mexay . BuGmmorexa LIOK
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU, MEK
PEHBAION P ’ o https://m.edso0.ru/56765e8b
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXKAY TUIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOT'PAMME
11 KJIACC
KosmmuecTBo yacoB Jara JJIeKTpPOHHbIe LU poBbIE
T
Nen/m  Tema ypoka Kontposabubie IlpakTHueckue o0pa3oBaTte/ibHbIE
Bcero H3y4YeHus
padoTbI padoThI pecypchl
1 Cdepa u map: UeHTp, paanyc, TUaMeTp; 1 bubnmnorexa [JOK
UTOMIA/Ib TIOBEPXHOCTHU CHEPHI https://m.edsoo.ru/0341bc2b
2| nmoroemt xaceroman mnoeroon 1 brGmiorera LOK
’ https://m.edsoo.ru/bed12a43
cthepe; mromaas cheps
3 N3o0pakenue cdepsl, mapa Ha MIOCKOCTH. 1 bubnuoteka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas HOBCpXHOCT\IJ:, BuGmorexa LOK
4 00pa3yronye INHAPHIECKON 1

https://m.edso0.ru/6054b8cl
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MMOBEPXHOCTHU

I_II/IJ'II/IHI[pZ OCHOBaHMA 1 OOKOBas

5 IMOBEPXHOCTH, 00pa3yIoIast U OCh; bubmorexa HOK
P ’ Ii yrou . ’ https://m.edsoo.ru/188f6216
TJI0IAIh OOKOBOM M IMOJTHOM MMOBEPXHOCTH
N300parkenne muIuHApPa HA MIIOCKOCTH.

5 Pazpéprka nnnunapa. CedeHus HWIMHAPA bu6nmoreka [IOK
(MJI0CKOCTHIO, TApaICIbHOM HITH https://m.edsoo.ru/016e25eb
MEePIEHANKYISIPHON OCH IMJIMH]IPA)

K , 00
;| o o
. P ’ P https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
K : )
y | e e
pasytotl > IHIOHEA https://m.edsoo.ru/897dd3b2
MIOJTHOM ITOBEPXHOCTH
VYceué I : 00
5 Cs;‘e:‘{;“ :)“’:yc © gffoame 1 Bubmiorexa LIOK
BBICOTA; OCHOBAHUS U OOKOBAs
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTH
N300paxeHne KoHyca Ha MIOCKOCTH.
Pasgé .C
10 | (amocroctsio, napamemssof oconao BuGiorera LIOK
> 1P . ’ https://m.edsoo.ru/Obdelbe8
U TUTOCKOCTBIO, MPOXOJIAIICH uepes
BEPIINHY)
KoMOunarws ten BpaieHus u bubnunorexa LIOK

11
MHOT'OI'PaHHHUKOB https://m.edsoo.ru/3cef10e5
M L .

o | D et o

P, P https://m.edso00.ru/0b136158
TEJIO BpalleHus

13 [TousTue 06 06bEMe. OCHOBHBIC CBOMCTBA but6mmoreka [IOK
00BEMOB TEN https://m.edso0.ru/26a03fb7

bub6 OK

14 O0béM UIMHIpa, KOHYCA nosmorexa I

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

15 OGBEM wiapa i IO Chepbl https://m.edsoo.ru/d189bde2
[TonoOHbIe Tena B MPOCTPAHCTBE.
16 CO(I)[THOI_HGHI/I}[ Mexqi)y mfomaz[;IMH bubmorexa OK
o . https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMAMHU MOTOO0HBIX TEJ
17 KoHnTtpoinbhas pabora mo temam "Tena bubnuorexa [JOK
Bpamieaus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha M10CKOCTH U B IPOCTPAHCTBE Bubmmorexa IOK
https://m.edsoo.ru/5caefclb
19 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB Bubmmorexa LIOK
https://m.edsoo.ru/23f4f089
20 YMHOXk€eHHE BEKTOpa Ha YHUCIIO bubmroreia LIOK
https://m.edsoo.ru/dee379eb
Pa3znoxxenne BekTopa 1o TpéM
21 HEKOMILUIAHAPHBIM II:CKTOPEM. [IpaBuio Bubmmorexa IOK
https://m.edsoo.ru/a28fd74e
napajuiesenunena
Pemenne 3amad, CBSI3aHHBIX C
22 HpI/IMeHeHI/I:M IpaBWJI JEUCTBUM € bubmmorexa LIOK
https://m.edso0.ru/5a827900
BEKTOpaMHU
23 KoopanHaTHO-BEKTOPHBIM METO IIPH bubmuorexa [IOK
pELIEHUH T€OMETPUYECKUX 33/1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyrosbpHas cucreMa KOOpAUHAT B
24 HFI))OCTp};.HCTBC. Koopaunats! BiiTopa. bubamoreta LIOK
N https://m.edso0.ru/48db7058
[Ipocreiimue 3a1aun B KOOpAUHATaxX
VYron mexay BekTopamu. CKasspHOE bubnuoteka [JOK
25
MPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucnenue yrioB Mexy IpsIMbIMU U bubmuorexa [IOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonTtponbHas padora no teme "BekTops! 1 bubmuorexa [IOK

KOOpJMHATHI B IPOCTPaHCTBE"

https://m.edsoo.ru/77c22fch
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[ToBTOpeHnue, 0600IIeHNE U

28 cucremaTusaius 3Hanuii. OCHOBHBIC 1 bubnnorexa [JOK
¢urypsl, hakThl, TEOPEMBbI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMETPUH
[ToBTOpeHue, 0600IICHNE U
29 cucrtemaTusaius 3Hanuii. OCHOBHBIC 1 bubnnorexa [{OK
¢urypsl, hakThl, TEOPEMBbI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
IToBTOpeHue, 00001IEHNE U
30 CHCTeleaTmaum 3121{1/1171. 3amaun 1 buomiorexa LIOK
https://m.edsoo.ru/7491efe0
TUTAHUMETPUH B METOJIBI UX PEIICHHS
[ToBTOpEHME, 0000IICHUE U
31 CI/ICTeleaTI/Ba,uI/I;I SI-?;HI/Iﬁ. 3agaun 1 bubmorexa HOK
https://m.edsoo.ru/4dffdad7
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpEHHE, 0000IICHUE U
32 cuctemaTusaius 3Hanuii. OCHOBHbIE 1 bubnuoreka [{OK
Gurypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUH
bubmmoreka IIOK
33 Hrorosas KoHTpoOJIbHAS paboTa 1 https://m.edsoo.rulec24dfc?
34 [ToBTOpEeHue, 06001EeHNE U 1 bubmmnoreka HOK
CHUCTEMATH3AIMS 3HAHMHA https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka: anreOpa U Hadajla MAaTEMaTUYECKOro aHaiu3a, reometpus. ['eometpust, 10-11 xmaccer/
Atanacsn JI.C., byty3oB B.®., Kanomues C.b. u npyrue, AkimonepHaoe oomiectBo «M31aTenbcTBo

«ITpocsenienne»

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

1. HactonbHas kaura yuutens marematuku. M.: OOO «M3narensctBo ACT»: OO0 «M31aTenbeTBoO
AcTpeinby.

2. COOpHUK HOPMATHUBHBIX JOKYMeHTOB. MaTtemaTuka. denepanbHblii KOMIIOHEHT IFOCYAapCTBEHHOTO
crannapta. @enepanbublii 6a3ucHblil man. CocraBurenu: 3./, [{nenpos, A.I'. Apkaabes, - M,: [Ipoda.

3. Coopnuk "l[Iporpammsl i 0011e00pa3zoBaTeNbHbIX MIKOJ, TMHMHA3UM, ulieeB: MaTemaruka. 5-11 xi.”/
Cocrt. I''M.Ky3nenoBa, H.I'. Munatok. — 3-e uza., crepeorurt.- M. JIpoda.

4. Mertonnyeckue pekoMeHAalnu K yueOHukaMm MaTematuku ais 10-11 knaccos, xxypHan «MaTemaTuka B
IIKOJIE.

5. T'eometpus, 7 —9: Yue6. s obmeodpazosat. yupexaenuit/ JI.C. Aranacss, B.®. bytysos, C.b.
Kanmomues u ap. — M.: IIpocsenienue, 2018.

6. 7. b.I'. 3uB. /lunakTnueckue MaTepuaisl o reomerpuu ais 11 xknacca. — M. Ilpocseenue.

7. 8. 10.A. I'naskos, 1.W. FOnuna, B.®. byry3oB. Pabouas terpanp no reomerpun 1y 11 kinacca. — M.
IIpocsenienue.

8. 9. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3anaun no reomerpun aus 7 — 11 knacco. — M.:
IIpocsenienue.

9. 10. C.M. CaaksHn, B.®. byry3os. U3yuenne reometpun B 10 — 11 knaccax: Meroguueckue
pexoMeHaanuu K yueOHuky. Kuura nms yuurens. — M.: [Ipocsemenue.

10. 11. A.I1. KuceneB. DnementapHas reomerpus. — M.: IIpocemienue.

11. 12. IToypounsle pa3zpabotku o reomerpu 11 xnace (quddepennuponannslii noaxon) — 000

«BAKO».



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

« http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru, http://www.school.edu.ru, http://school-
collection.edu.ru/collection/matematika/, http://www.mathematics.ru, http://www.marh.ru,
http://www.bymath.net, http://matematiku.ru, http://school.msu.ru, http://festival.1september.ru,
https://learningapps.org/4470596, Mudoypok, komuika ypokos, POIII,
https://www.youtube.com/channel/UC8rgpanENyNQaY KJ-tK2jCA https://fipi.ru/metodicheskaya-

kopilka/univers-kodifikatory-oko
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