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yueOHoro npeamera «I'eomerpusi. ba3oBbiii ypOBEHb

s ooydarormuxcs 10-11 kmaccoB

ceqo Huxonnckoe, 2023 roa
MOSICHUTEJIBHAS 3AIIMCKA

PaGouast mporpamma ydeOHOro Kypca «l'eomerpus» 0a30BOro YpOBHS st
ooyuatomuxcs 10—-11 imaccoB paspaborana Ha ocHOBe DeaepaibHOro
rOCyJapCTBEHHOT0 00pa30BaTENLHOIO CTAaHAApTa CpeaHero olIiero oopa3zoBaHus, €
y4€TOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUI, MPEIbABISIEMbIX K MAaTEMAaTUYECKOMY
o0pa30BaHUI0, M TPaJulUi POCCUICKOro oOpas3oBaHus. Peanuzanus mnporpammsl
o0ecreuynBaeT OBJIAJICHUE KIIOYEBHIMU KOMIIETEHLHUSMHU, COCTABJISIIOIIMMU OCHOBY
JUI CaMOpPA3BUTHS U HENPEPHIBHOTO 00pa30BaHMUs, LIEJIOCTHOCTh OOIIEKYIbTYPHOIO,
JUYHOCTHOTO U MO3HABATEIBHOI'O Pa3BUTHS IMYHOCTH O0YYaIOIINXCAL.

HE/IM U3YUYEHUA YYEBHOI'O KYPCA

Baxxnocte yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpETHEro OOIero
oOpa3oBaHus OOYCJIOBJIEHa TPAKTUYECKONM 3HAYMMOCTBIO METaNpeAMETHBIX U
NpEeIMETHBIX Pe3ylIbTaTOB OOYYEHHsS] T€OMETPUM B HAMPaBICHUU JIMYHOCTHOTO
pasButus oOywaromuxcsi, (GopMuUpoBaHUsA (YHKIIMOHAIBHOW MaTeMaTHYeCKOM
I'PaMOTHOCTH, W3Yy4CHHS IPYTruX Y4eOHBIX AWCHUIUIMH. Pa3Butne y oOydarormmxcs



NPABWIbHBIX MPEACTABICHUM O CYIIHOCTH W TNPOUCXOXKIECHUU T€OMETPUYECKUX
abcTpakuui, COOTHOIICHWH pPEAbHOTO W HJICATbHOIO, XapakTepe OTpaKeHUs
MaTeMaTUYECKON HAYKOH SIBJIEHUW U MPOLECCOB PEATTLHOIO MUPA, MECTE TEOMETPHUH B
CUCTEME HAyK M POJIM MAaTEMaTHUYECKOr0 MOCIUPOBAHUSA B HAYYHOM IIO3HAHUHU U B
MPaKTUKEe CHocOOCTBYeT (OPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCH, a
TaK)Ke Ka4eCTB MBIIUICHHSI, HEOOXOAUMBIX ISl aJalTallud B COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBnsercs OAHUM U3 0a30BBIX IPEIMETOB HAa YPOBHE CPEIHErO
obmiero o0Opa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOKHOCTH HW3Yy4EHHUS Kak
JUCLUIIAH €CTECTBEHHO-HAyYHOM HANPaBJIECHHOCTHU, TaK U TYMaHUTapHOM.

Jlorudeckoe MbllUIeHHE, (QopMHUpyeMoe TMpU U3YYEHUH OOyYaroIUMUCS
MOHSATHUIHBIX OCHOB T€OMETPHH M MOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPKICHUN B
XOJIe PelIeHUs TEOMETPUIECKUX 3a/1a4, YMEHHE BBIIBUTATH U OMPOBEPraTh TUTIOTE3BI
HEMOCPEICTBEHHO KCIIONIb3YIOTCS TPU PEIICHUU 33]1a4 €CTECTBEHHO-HAYYHOT O ITUKJIA,
B YAaCTHOCTH U3 Kypca (PU3HKH.

YMeHrne OpHEeHTUPOBATHCS B TIPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIbh BO BCEX
o0yacTsx JesTeNbHOCTH uenoBeka. OpueHTanus YelnoBeKa BO BpPEMEHU U
MIPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €r0 COIMAILHOTO OBbITHS, (PopMa OTpakeHus
OKPYXKAIOIIero MUpPA, YCIOBUE YCIEIIHOTO MO3HAHHUS M aKTUBHOTO MpeoOpa3oBaHUs
neiicrBurenbHocTH. OmnepupoBaHUE MPOCTPAHCTBEHHBIMH 00pa3amMu  OObEAUHSIET
pasHeie BUABl YU4EOHOH U TPYIOBOWM JNEATEIBHOCTH, SIBISETCS OJHUM U3
npoeCCHOHANBHO BAXKHBIX KAa4eCTB, MOITOMY aKTyalbHA 3a7ada (OPMUPOBAHUS Y
00yJaronMxcsi MPOCTPAHCTBEHHOIO MBINUICHUSI KaK Pa3HOBUIHOCTA OOPa3HOIO
MBIIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TIOJATOTOBKE K IPAKTUYCCKOM
JESITEIbBHOCTU 110 MHOTUM HAIPaBIICHUSIM.

[enp ocBoeHMs mporpamMmbl yueOHoro Kypca «['eomeTpus» Ha 6a30BOM ypOBHE
oOyueHus — oOmIeo0pa3oBaTEeIbHOE U OOIIEKYJIBTYPHOE pa3BUTHE OOYyJarOIIMXCs
yepe3  obOecrieyeHHWEe  BO3MOXXHOCTHM  TPHUOOpPETEHUS U HCIOJb30BaHUS
CHCTEMATHUYECKIX T€OMETPUYCCKUX 3HAHWN W JICHUCTBUH, CIEU(PUIHBIX TE€OMETPHH,
BO3MOXKHOCTH YCIICUITHOTO TMPOJODKEHHUS 00pa3oBaHUs MO CIENUATBHOCTSM, HE
CBSI3aHHBIM C MIPUKJIATHBIM UCTIOIH30BAHUEM T€OMETPHHL.

[IporpaMmma mo TreoMeTpuu Ha ©0a30BOM YpOBHE IMpeIHA3HA4YeHa s
00y4aIOIUXCsl CPETHEH IIKOJIbI, HEe UCTBITHIBABIINX 3HAYUTENIHHBIX 3aTPYyIHCHUNA Ha
YPOBHE OCHOBHOI'0 o00Imero ooOpa3oBanus. Takum oOpa3oM, OOydaromiuecs Ha
0a30BOM YpOBHE JIOJ’KHBI OCBOUTBH OOIIME MAaTeMAaTUYECKHUE YMEHUs, CBSI3aHHbBIE CO
cnenupUKod TeOMETPUM W HEOOXOAUMBIE JJIA KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3TOro, oHu UMEIOT BO3MOKHOCTh U3YYUTh FTEOMETPHIO Oosiee Tiy0OKo, eciu B
JAIBHEUIIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUYCCKMX 3HAHUSAX B
npodeCcCHOHANTBHOMN 1eATeTbHOCTH.

JlocT>keHHe 1ed  OCBOEHHMSI IpOorpaMMbl  00€CHedMBaeTcCs pEUICHUEM
COOTBETCTBYIOUIMX 3aAad. [IpropureTHbIMU 3a1a4aMu OCBOEHHUs Kypca «I'eomeTpun»
Ha 6a3oBoM ypoBHE B 10—11 kmaccax sSBISIOTCS:



o (opMUpPOBaHUE MPEACTABIECHHS O TEOMETPUN KAaK YaCTH MUPOBOM KYJIBTYphI U
OCO3HAHME €€ B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;

o (opMUpPOBaHUE IPEICTABICHUS O MHOIOIpPAaHHHKAX M TeJlaX BPALUEHUS KaK O
BAXKHEHMIINX MAaTEMaTU4YECKUX MOJEIISAX, IO3BOJSIOIIMX OIUCHIBATh U U3y4aTh
pa3HbIE SIBJIICHUS OKPYKAIOLIET0 MUPA;

o (opmupoBaHHE yMEHUs pacliO3HAaBaTh Ha YepTekax, MOJENSAX U B PealbHOM
MHUpPE MHOTOTPaHHUKH U TEJa BPALICHHUS;

o OBJIAJICHME METOJaMM pEeIIeHHs 3a7ad Ha IMOCTPOEHHsI Ha H300pakeHUsIX
IPOCTPAHCTBEHHBIX PUTYp;

o (QopMuUpOBaHHME yMEHHS  ONEPUPOBATH  OCHOBHBIMH  MOHATUSAMU O
MHOI'OIPAaHHHKAX U TeJlaX BPAIIEHUS U X OCHOBHBIMU CBOWCTBAaMU;

e OBJAJICHHE AITOPUTMAaMU PEIICHHS OCHOBHBIX THUMOB 3aAay; (hOopMHpOBaHHE
YMEHUS IPOBOJIUTH HECIIOKHBIE 1OKA3aTEIbHBIE PACCYXKICHUS B X0/I€ PEILICHUS
CTEpEOMETPUYECKUX 3a]a4 U 3a/1a4 C IPAKTHUECKUM COZIEPKaHUEM;

e pa3BUTHE HUHTEUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOydYaromIMxcs,
[IO3HABATEJIbHOM AKTUBHOCTH, HCCIEN0BATEINbCKUX YMEHUH, KPUTUYHOCTH
MBIIIUICHHUS;

o (opmupoBanue (YHKIMOHAJIBHOM TI'PAMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHH:
YMEHHE PpacClO3HAaBaTh IPOSIBICHUS F€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B peajbHbIX JKU3HEHHBIX CUTyalMsIX U IpPU H3YyYCHUU
JAPYruxX y4eOHbIX MPEAMETOB, IIPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(GopMyIMpOBaTh MX Ha S3bIKE TEOMETPUU M CO3JaBaTh TI'€OMETPUYECKUE
MOJENH, IPHUMEHATbh OCBOCHHBI I'€OMETPUYECKHH anmapaTr Uil pPELIeHUs
NPAaKTUKO-OPUEHTUPOBAHHBIX 3334, HHTEPIPETUPOBaTh W  OLEHUBATh
NIOJTy4ECHHBIE PE3YIIbTATHI.

OTan4uTeIbHOW OCOOEHHOCTBIO IMPOrpaMMbl SIBJISIETCSl BKJIIOUEHHE B KypC
CTEpPEOMETPUH B Hayajle €ro M3y4eHHus 3a7ay, PelIacMbIX Ha YPOBHE MHTYUTHMBHOIO
MO3HAHMS, M OINpeAeNEHHBIM 00pa3oM OpraHW30BaHHAs paboTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO U MPOCTPAHCTBEHHOTO  MBIILICHHUS,
CTUMYJUPYET NPOTEKAHWE WHTYMTHBHBIX MPOLIECCOB, MOTHBUPYET K JAJIBHEHIIEMY
W3YYEHUIO MIPEIMETA.

[Ipeanourenue OTAAETCA HATJIATIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUSs, TO
€CTh TEOPETUYECKUE 3HAHMS MMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IPEJICTABICHUN Y
y4daluxcsi B Kypce CTEpEOMETPHUH MPOBOJUTCS 3a CUET PEILICHHUS 33]1a4 Ha CO3/IaHUE
OPOCTPAHCTBEHHBIX 00pa3oB W 3a/Jay Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpaszamu. Co3nanue oOpaza IpOBOJUTCS C OIOPOM Ha HArJISAHOCTb, a OIIEPUPOBAHUE
00pa3oM — B YCIIOBUSIX OTBJICYEHHSI OT HATJISTHOCTH, MBICIEHHOTO M3MEHEHUS €ro
UCXOIHOIO COACP/KAHU.

OcHoBHBIE conepkaTenbHble JHMHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsMble M IUTIOCKOCTH B HPOCTPaHCTBe», «Tema BpameHus»,
«BexkTopsl M KOOpAMHATHI B NPOCTpaHCTBE». DOpMHUpPOBAaHUE JIOTMUECKUX YMEHHU
pacripesiessieTcsi He TOJNbKO MO COAEp KaTeNbHbIM JMHUSAM, HO U IO To/1aM 00y4eHUs
Ha YPOBHE CpPEJIHEro 00111er0 00pa3oBaHusl.



ConepxaHue 00pa3oBaHuUsi, COOTBETCTBYIOIEE NPEIAMETHBIM pe3ylibTaTaMm
OCBOEHHMsSI pabodeil mporpamMMmbl, pachpenei€HHbBIM [0 ToAaM  OOydeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE T€OMETPUUECCKUMHU MOHATUSIMU
U HaBbIKAMU OCYIIECTBIISUIOCH MOCIIE0BATENHLHO U MOCTYNATEIbHO, C COONIIOIEHUEM
NPUHIIMIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINUCH B OOIIYIO CHCTEMY
Tr€OMETPUUYECKUX MPEACTABICHUIN 00ydJaromXcs, pacupsist U yriayounss e€, oOpa3ys
NIPOYHBIE MHO)KECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomerpuun orBoguTcs 2 yaca B Henento B 10 kimacce u 1 yac B
Henento B 11 kimacce, Bcero 3a Ba roga ooydenus - 102 yqeOHbIX Haca.
COJIEP’ KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE MOHATUA cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMAaTHYECKOM MOCTPOCHUM CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH
U CJICJICTBUSI U3 HUX.

B3anMHOEe pacnonokeHue MNpsMbIX B IMPOCTPAHCTBE: IEPECEKAOLIUECS,
napajulesibHble M CKpeluuBaromuecs nmpsMmele. [lapamiensHOCTs OPSMBIX U
IJIOCKOCTEW B  MPOCTPAHCTBE: MapajuielibHbIe TMpsSIMBIE B  MPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX NPSAMBIX; IMAPAJIICIBHOCTh MNPSIMOM M IUIOCKOCTH. YTJIBI C
COHAMNPABJICHHBIMA  CTOPOHAMHM; YrOJd MEXAY MNOpSIMbIMH B  MPOCTPAHCTBE.
[TapannenpHOCTh IUIOCKOCTEN: MAPAJUIEIBHBIE TJIOCKOCTH; CBOWCTBA MapalICIIbHBIX
miockoctei. [Ipocreitime mpocTpaHCTBEHHBIE (DUTYpPHI HA TUIOCKOCTH: TETPAdp, Ky,
NapajuiesIenuIe]; TOCTPOEHUE CEUCHHU.

[leprieHAMKYAAPHOCTh NPSMOM M IUIOCKOCTH: NEPIEHIMKYISPHBIE NPSMbIE B
IPOCTPAHCTBE, MPSMbIE NApAJUIEIIbHBIE U EPIIEHANKYISPHbIE K IJIOCKOCTH, NPU3HAK
MEPIEHAUKYISIPHOCTH NPSIMOM U TUIOCKOCTH, TEOPEMA O NMPSAMOU NMEPIEHINKYISIPHOU
IJIOCKOCTHU. YTJIbl B IPOCTPAHCTBE: YIOJ MEXKAY MPSMOM U IUIOCKOCTBIO; ABYTPAHHBIN
yroji, JUHEWHBIM yroJll JABYIPAaHHOrO yrua. llepneHaukynssp W HaKJIOHHBIE:
paccTosiHue OT TOYKH JO IUIOCKOCTH, PACCTOSHHE OT MPSIMOM JO IUIOCKOCTH,
npoekiusi (GUrypbl Ha IUIOCKOCTh. [lepneHIuKyaspHOCTh IUIOCKOCTEH: MpHU3HAK
NEPIECHIUKYISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa o TpE€X neprneHmKymnspax.

MHororpaHHuKHu

[TonsTue MHOIr'orpaHHuKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'paHHHMKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTI'OI'PAaHHHUKH, pa3BépTKa MHOTI'OI'paHHHUKA. HpI/ISMaI N-yroJjbHas



npu3Ma; TpaHd U OCHOBAHMS MPU3MBI; MpsiMasi U HAKJIOHHAs NpU3MbI; OOKOBasl U
NOJIHAsl TIOBEPXHOCTh Npu3Mbl. Ilapannenenunen, npsMOYroiabHbIN Napalienenunea
u ero csoucrsa. [lupamuaa: N-yronpHas nupaMua, 'paHd U OCHOBAHUE IUPAMHUJIBI;
OOKOBasi U TMOJIHAS TMOBEPXHOCTb MHUPAMUJbI; MPAaBUIbHAS U yceUEHHAs] MUpaMuUa.
OneMeHThl Tpu3Mbl U nupamuzbl. [IpaBuibHbIE MHOTOIPAaHHUKH: TIOHSTHE
NPaBWIBHONO MHOIOIPaHHUKA; TMpaBWIbHAs MpU3Ma U TMpaBWIbHAS NHUPAMUIA;
NpaBWIbHAS TPEYrojibHasl NUpaMUIa U MPaBWIbHBIN TeTpa’ap; Kyo. IIpencrasnenue o
NPaBUIbHBIX MHOIOIPAaHHHUKAX: OKTa3p, J0JeKadip U ukocasap. CeueHus: npusMsl U
MUPAMUJIbIL.

CI/IMMCTpI/ISI B IIPOCTPAHCTBC. CHMMCTPpUS OTHOCUTCIBHO TOYKH, HpSIMOfI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPHHU B IMpaMHUJax, IMapaJuICIICTIMIICAaX, IPaBUJIbHBIX
MHOI'OI'paHHHUKAX.

Brrunicnenue 31eMeHTOB MHOTOI'PAHHUKOB: pE€Opa, nuaronanu, yriel [linomans
OOKOBOM TIOBEPXHOCTH U TIOJIHOM TOBEPXHOCTH TMPSMOM TIPHU3MBI, IUIONIAIb
OCHOBaHH, TeopemMa 0 OOKOBOM MOBEPXHOCTH NpsiMOi mpu3Mmbl. [lnomans 60koBoit
IIOBEPXHOCTH M TMOBEPXHOCTH MPAaBWIBHOM NHpPaMHJbl, TEOpeMa O IUIOMAIU
yceu€HHoi nupamuibl. [lonarue 06 00béme. OObEM UPAMUIBI, TPU3MBI.

[TomoOueie Tena B mpocTpaHcTBe. COOTHOIICHHS] MEXKIY —IUIOIMIAIIMU
MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TET.

11 KJIACC

Tesa Bpamenus

[umuaapryeckas MOBEPXHOCTh, 0Opa3yrollyie MUINHAPUYECKON MOBEPXHOCTH,
OCh IIWJIMHAPUYECKON MoBepXHOCTH. L{umuuap: ocHOBaHMUS U OOKOBasi MMOBEPXHOCTD,
oOpa3yrolas ¥ 0Ch; IJIOMA s OOKOBOW U MTOJIHOM TTOBEPXHOCTH.

Konnueckass TOBEpXHOCTh, 0Opa3yloIie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOW moBepxHOCTH. KoHyc: ocHOBaHMe U BepilnHa, oOpa3yromas u
0Ch; TIIOIIA b OOKOBOW W TOJTHOM MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yromue u
BBICOTA; OCHOBAHMS U OOKOBast IOBEPXHOCTb.

Chepa u map: UEHTp, paauyc, TUaMETpP; IUIOMIAJb IOBEPXHOCTU C(hepBhI.
BzaumHoe pacnonoxkenue cdepbl M IUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
wioaab cQepol.

N300pakeHre Ten BpalieHus Ha TIOCKOCTH. Pa3BEépTka nninmMHIpa 1 KOHYcA.

KoMmOuHnaruu Ten BpallieHuss 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, OMUCAHHBIN
okoJ1o cepsl; chepa, BiMcaHHass B MHOTOI'PaHHHUK, WJIH TEJIO BPAIIICHH.



[Torsitue 06 00bEMe. OCHOBHBIE cBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJILHOIO TapalIesienuIeaa u ciaeAcTBus u3 Heé. OO0bEM HMIMHIIpa, KOHYCA.
O0BEéM mapa u wiomaab chepsl.

[TomoOueie Tenma B mpocTpaHcTBe. COOTHOIICHHS] MEXKAY —IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenust nuuHapa (MapajijieIbHO U MEPHEHIUKYISIPHO OCH), CEUYEHHUsI KOHYyca
(mapaieIbHOE OCHOBAHUIO U IIPOXOJALIEE Yepe3 BEPILNHY), CEUEHHSI 1apa.

BekTOpbl ¥ KOOPAMHATHI B MIPOCTPAHCTBE

BexTop Ha miIockocTH U B MpocTpaHCTBE. CIIOXKEHUE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasziokeHue BekTopa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBwio napamnenenunena. Pemenne 3anay, CBI3aHHBIX C MPUMEHEHUEM
MpaBWJI JEUCTBUM ¢ Bekropamu. [IpsmoyrompHass cucremMa KOOpPJIMHAT B
npocrpancTBe. Koopauuartel Bekropa. IIpocreiimue 3agaun B KOOPAMHATAX. YTOI
Mexay Bekropamu. CKasipHOE MPOU3BEIICHUE BEKTOPOB. BhIUMCIIEHHE YIII0B MEXIY
NpsIMBIMU U TUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIA METOJA MpPU  PELICHUU
F€OMETPUYECKUX 3a]aY.

INIJTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yabTaTbl OCBOEHMSI IPOrpaMMbl  y4eOHOro  IpeaMmera
«MareMaTuKa» XapaKTepU3yrTCs:

Fpamancxoe BOCIIMTaAHHC:

C(OPMUPOBAHHOCTHIO T'PAKIAHCKON MO3UIMHM 00YYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUMCKOrO OOIIECTBA, MPEJACTABICHHEM O MaTeMaTHIECKIX
OCHOBaX  (DYHKIIMOHUPOBAHUSA  PA3IUUYHBIX  CTPYKTYp, SBJICHMH, MpOLEaAyp
IrpaXkJIaHCKOro 001ecTBa (BHIOOPHI, OMNPOCHl U TP.), YMEHHEM B3aUMOJIEHCTBOBATH C
COLMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C UX (DYHKIMSIMHU U HA3HAYCHUEM.

HanHOTl/I‘IeCKOC BOCIIMTAHHC:

Cc(OPMHUPOBAHHOCTHIO POCCUICKON Tpa)KJAHCKOM HMJIEHTUYHOCTH, YBAXKEHHS K
MPOIIOMY M HACTOSIIEMY POCCUMCKOW MAaTE€MAaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K
JIOCTUKECHUSIM POCCUMCKHUX MAaTEMaTHKOB M POCCUMCKOM MAaTE€MaTHYE€CKOM IIKOJIbI, K
WCTIOJIb30BAHMIO O3THX JIOCTIDKEHHH B JIPYyrUX HayKaxX, TEXHOJIOTHIX, cdepax
9KOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMSA:



OCO3HAHUEM JIyXOBHBIX IIEHHOCTEI POCCUICKOro Haposna; chopMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHHUS, JTUYECKOrO IOBEACHHS, CBS3aHHOIO C MPAKTUUYECKUM
NPUMEHCHUEM JTOCTHKCHHUI HAYKU M ACSITEIbHOCTHIO YIEHOT'0; OCO3HAHUEM JINYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OYIyIIETo.

ICTeTHYECKOE BOCIUTAHUE:

ACTETMYECKUM OTHOLIEHUEM K MHpPY, BKIIOYas JCTETUKY MaTE€MaTUYECKHX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3a/1a4, PEUICHH, PacCyKIECHHI; BOCIPUUMYHUBOCTBIO K
MaTEMaTHYECKUM aclleKTaM pa3INYHbIX BUIOB UCKYCCTBA.

dusnuecKoe BOCNUTAHUE:

Cc(OPMUPOBAHHOCTHIO YMEHHSI PUMEHSTH MATEMAaTUIECKUE 3HAHUS B HHTEpPECax
310pOBOro W 0Oe3o0macHoro oOpasza >KM3HH, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY
3I0POBBIO (37I0pOBOE THUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXA,
perymspHas (¢u3MYecKash aKTUBHOCTB); (U3MUYECKOrO COBEPIIEHCTBOBAHUS, IIPH
3aHATUSAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOIIO0US; HHTEPECOM K
pa3nuuHbIM chepaM npodeccroHaTbHON ACATEILHOCTH, CBSI3aHHBIM C MAaTeMaTHUKOU
U e€ MPWIOKEHUSIMH, YMEHHUEM COBEpPIIIaTh OCO3HAHHBIN BHIOOp Oyayiei npodeccuu
U PEaTM30BBIBATH COOCTBEHHBIC KU3HEHHBIC IUTAHBI; TOTOBHOCTBIO M CITOCOOHOCTBIO K
MaTeMaTHYeCKOMYy 00pa30BaHUIO M CaMOOOpPA30BaHMIO HAa MPOTSKEHUU BCEH KU3HU;
TOTOBHOCTHIO K aKTUBHOMY YyYacTHIO B PCHICHUM TPAKTUYCCKUX  3a1ad
MaTeMaTUYECKON HapaBICHHOCTH.

IKOJOrnYeCKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO  OKOJIOTHYECKOM KYJIBTYpPhbl, TIOHUMAaHHEM BIUSHUS
COILIMATbHO-DKOHOMHYECKHX IIPOIIECCOB HAa COCTOSHHUE TMPUPOAHOM U COIUATBLHOM
Cpelibl, OCO3HAaHMEM TJIO0AIBHOTO XapaKTepa SKOJIOrHYeCKUX MPOoOJIeM; OpUEeHTAINEH
Ha TMPUMEHEHUE MaTeMaTUYECKUX 3HAHUW U9 penieHus 3ajJad B 00JacTu
OKpY)Xarolel cpenapl, IJIaHUPOBAHUS TIOCTYIIKOB M OIEHKM UX BO3MOXKHBIX
MOCJEACTBUN JIJISI OKPYXKAIOIIENU CPEIbI.

HeHHOCTI/I HAYYHOI'0o MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOM MPAKTUKK, TOHUMAaHUEM MaTeMaTUYeCKOM
HAyKH Kak cepbl YeJTIOBEUECKON JESATEIBbHOCTH, STANoB €€ Pa3BUTHUS M 3HAYMMOCTH
JUISL Pa3BUTHUS IIUBUJIM3ALIMU; OBJIAJICHUEM SI3bIKOM MATE€MaTUKH U MaTE€MaTUYeCKOU
KYJIBTYpPOH KaK CpPEeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISITh MTPOESKTHYIO
U UCCIIEJIOBATEIBCKYIO ACSATEIHLHOCTh MHANBUYATBHO U B TPYIIIIE.



METAINPEAMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yibTaTbl OCBOSHHS IPOrpamMMbl y4e€OHOTO TMperMeTa
«MaremMaTuka» XapaKTEepU3yIOTCS OBJIAZICHUEM YHUBEPCAIBHBIMU
no3HaeameIbHbIMU oeticmeusiMu, VHUBEPCANbHbIMU KOMMYHUKAMUEHbIMU
OeticmeUsMU, YHUBEPCATbHIMU Pe2YIAMUBHBIMU OCLLCMBUAMU.

1) Vuusepcanonuvie  nosnaeamenvhoie Oeticmeaus, obecneuusaiom
Gopmuposarie 6a306b1X KOCHUMUBHBIX NPOYECCO8 00YYAOWUXCSL (0CB0EHUE MEMOO08
NO3HAHUSL  OKPYICAIOWje20 Mupda, NpUMEHeHUe JI02UYECKUX, UCCIe008aAmMenbCKUxX
onepayutl, ymeHuti pabomamo ¢ ungopmayueii).

Bba3oBble JJornueckue 1ecTBUA:

e BBUBISITh U XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKA MaTeMaTUYECKHX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXAy TMOHATUSAMH; (OPMYIUPOBATH
ONpe/IeTICHUs]  TOHATHUW;  YCTaHABJIMBATH  CYIIECTBEHHBIM  TPU3HAK
KiIaccupUKaIMi, OCHOBaHUA Il O0O0OOIIEHHWsS U CpPaBHEHHS, KPUTEPHH
IPOBOAMMOTO aHAJIH3A,

e BOCIOpPUHHUMATH,  (OpMynUpoBaTb M  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEpIUTENbHbIE U OTpULATENbHbIC, €JAMHUYHBIC, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

o BBISBIIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS B
dakTax, TaHHBIX, HAOMIOACHUSAX M YTBEPXKJCHUAX; MpeJiaraTb KpUTEpUU st
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

e JleNaThb BBIBOABI C UCIOJB30BAHUEM 3aKOHOB JIOTMKH, JIE€AYKTUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IIPOBOAMTH CAMOCTOSTENIBHO JOKA3aTEJIbCTBA MATEMATHUECKHUX YTBEPKICHHUN
(OpsiMble ¥ OT MPOTHUBHOIO), BBICTPAMBATH APTYMEHTALIMIO, MPUBOAUTH
npuMepsl M KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS H
BBIBO/IbI;

o BbIOMpaTh croco0 pemeHuss Yy4eOHOM 3agauu  (CpaBHMBATH HECKOJIBKO
BapUaHTOB pELICHMs, BbIOMpaTh Haubojee MOAXOMAUIMM ¢  y4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciie10oBaTe/IbCKHE JeHCTBUA

e WCIIOJNIB30BAaTh BONPOCHI KaK HCCIICOBATEIILCKANA WHCTPYMEHT TIO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl, (PUKCUPYIOIIME NPOTHUBOpPEYHE, MPOOJIeMY,
yCTaHABIIMBATh UCKOMOE U JaHHOE, () OPMUPOBATH TUTIOTE3Y, ApryMEHTHPOBATh
CBOIO MO3UIUI0, MHEHHUE;

e TPOBOJUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, HCCIICJOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YecKoro OOBEeKTa, SBJICHHUS,
npoliecca, BBISBJICHUIO 3aBUCHMOCTEM MEXIY OObEKTaMH, SIBICHUSIMU,
IPOLIECCAMU;



e CaMOCTOSATENHLHO (OPMYIHUPOBATH OOOOIIEHHMS W BBIBOJABI IO PE3yJIbTaTam
NPOBEIEHHOIO HAONIONEHUs, MCCIEA0BaHMs, OLIEHUBATh JIOCTOBEPHOCTb
NOJTYy4YEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IEHUI];

o IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BbIJIBUraTh
IPEIOJIOKEHHSI O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ ungopmanmeii:

e BBISBJITH JICPUIUTH HHOOPMAIMU, JTAHHBIX, HEOOXOIUMBIX IJII OTBETa Ha
BOIIPOC U YISl PEIICHUs 3a1a4H;

e BBIOMPaTh MH(OPMALNIO W3 MCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3HPOBATH,
CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3IUMYHBIX BUIOB U
dbopm npeacTaBICHUS,

e CTPYKTYpHpOBaTh HH(GOPMAIHMIO, TPEICTABIATh €€ B pazIH4yHBIX (popmax,
WLTIOCTPUPOBATH I'pahMueCcKy;

e OIICHWBATh Ha/I&KHOCTH uHpOopMaIn 1o CaMOCTOSITETTHHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.

2) Vnueepcanvhoie KOMMYHUKAmMUGHble Oeticmasusl, obecneuusarom
CcGhoOpMUPOBAHHOCMb COYUANBHBIX HABLIKOE 00YUAIOUSUXCL.

Oo0menue:

e BOCIPUHHUMATh U (OPMYIUPOBATH CYXKJEHHUS B COOTBETCTBUHU C YCIOBHUAMU U
LEJISIMA OOLLEHUS; SICHO, TOYHO, TPAMOTHO BbIpPakaThb CBOIO TOUKY 3PEHHUS B
YCTHBIX U MIMCBMEHHBIX TEKCTaX, 1AaBaTh MOSICHEHUS 10 XOAY PEIICHUS 3a/1a4H,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3yabTaT;

e B XO0I€ O0CYXIEHHUs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIa€MOH TEMBI,
npoOsieMbl, peliaeMoi 3a7aud, BBICKa3blBaTh WJEH, HAlIEJIEHHBIE HA TOUCK
PEILICHUS; CONOCTABIATh CBOM CYXACHUS C CYKICHHSMH JPYTUX yYaCTHHKOB
auasnora, oOHapyKUBaTh Pa3IMuKe U CXOACTBO MO3ULMI; B KOPPEKTHOM popme
(bopMyIHpPOBATH Pa3HOIJIACHS, CBOM BO3PAKEHUS;

o TPEACTABIIATH PE3YJbTATHl PELICHUS 3aJauM, HKCIEPHUMEHTA, HCCIEIOBaHU,
IPOEKTa; CaMOCTOSITENIbHO BBHIOMpPATh (opMaT BBICTYIUICHHUS C Y4ETOM 3ajaad
NpEe3eHTAIMK U OCOOEHHOCTEH ayUTOpHH.

CoTpynHn4ecTBo:

o IIOHMMaTh M MHCHOJNB30BaTh NPEHUMYILECTBA KOMAaHIAHOM M WHAMBUAYaJIbHON
paboTbl Tpu pemeHnd y4eOHBIX 3ajad; MPUHUMATh IETb COBMECTHOM
NESTeIbHOCTH,  IUIAHUPOBAaTh  OpPraHU3alMI0  COBMECTHOW  paloThl,
pacnpenenars BUuabl paboT, 10roBapuBaThes, 0OCYKAATh MPOLECC U PE3YJIbTAT
paboThI; 000011aTh MHEHUS HECKOJIBKUX JIFO/ICH;

e YYacTBOBaTh B IPYMIOBBIX (opMax paboThl (0OCYXkaeHHs, OOMEH MHEHU,
«MO3TOBBIE€ IUTYPMBD» U UHBIE); BBINOJHATH CBOIO 4YacTb paboOTbl U
KOOPJIMHUPOBATH CBOU NEHCTBUS C JAPYIMMHU YICHAMH KOMAHIIbI, OIICHUBATh



KauecTBO CBOETO BKJaJa B  OOMMHA  MPOAYKT IO  KPUTEPHSM,
cOpMyIUPOBAHHBIM YYACTHUKAMU B3aHMOICHCTBUSI.

3) Vuueepcanvuvie pezynsamuensie oeticmeus,, 00ecneyusaom GopmMuposanHue cCMulCi08bIX
YCMAHOBOK U JHCUSHEHHBIX HABbLIKO8 TUUHOCMU.

Camoopranuszanmus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIeHHs 3a7au, BBIOUPATh CIOCO0 pelIeHHs ¢ yuEToM
MUMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BapUAHThI PEIICHUN ¢ Y4ETOM HOBOM MH(QOpPMAIIH.

CaMOKOHTpPOIBb:

e BJIAJIETh HABbIKAMU MO3HABATEIHLHON peyIeKCHN KaK OCO3HAHMSI COBEPIIAEMBIX
JEUCTBHUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB; BIAJETh CIIOCOOaAMHU
CaMOIIPOBEPKH,  CAMOKOHTpOJIA  Mpolecca M pe3yjbTaTa  peleHus
MaTeMaTUYCCKOHN 3aauH;

e TPENBUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH INPH PEUICHUU 3a/IauH,
BHOCUTh KOPPEKTUBBI B JIESATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAWJICHHBIX OITUOOK, BBISBICHHBIX TPYIHOCTEH;

e OLIEHMBATh COOTBETCTBUE pE3yJbTaTa LEIU U YCIOBUAM, OOBACHATH MPUYUHBI
JOCTYDKCHUST WJIM HEJAOCTIDKEHHUS PEe3yJbTAaTOB JIEATCIIBHOCTH, HAXOIUTh
ouIMOKYy, 1aBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.

NPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, MPAMAs], ITIOCKOCTb.

[IpuMEHATh aKCHOMBI CTEPEOMETPUM M CIEICTBUS W3 HUX IPU PEIICHUU
r€OMETPUUYECKUX 3a/1aY.

OHQpI/IpOBaTB TIOHATUAMMU. HapaJ'IJ'ICJ'IBHOCTB %1 HepHCHI[I/IKy.HSIpHOCTB HpﬂMBIX 41
IUIOCKOCTEM.

KnaccuduumpoBarh B3aUMHOE pPACIOIOKEHUE TMPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYTPAHHBINA yroj, TPaHU JABYTPAHHOIO yIia, pedpo
NBYIPAHHOIO VyIJIa; JIMHEWMHBIM yroa JBYIPAaHHOIO yrJjia; TpagycHas Mepa
JIBYTPAHHOI'O yrJja.



OnepupoBaTth MOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBIM W HEBBIMYKIIbIN
MHOI'OI'PAaHHHUK, JIEMEHTbl MHOIOT'PAHHUKA, IPABUJIbHBIM MHOI'OTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TIMpamMuaa; MpU3MA,
IPsIMOYTOJIbHBIN Mapasuiesienumne, Kyo).

KrnaccuguimpoBaTs MHOTOTpaHHUKH, BEIOMpAas OCHOBaHUS )i KiacCUpUKAIIUN
(BBIMTYKJIBIE W HEBBIMYKJIble MHOTOTPaHHHUKH; MPaBUIIbHbIE MHOT'OTPAHHUKU; MPSMbIC
Y HAKJIOHHBIE MTPU3MBI, MTapajIeTICUIIE bl ).

OneprpoBaTh MOHATHIMU: CEKYIIAs IUNIOCKOCTh, CEUEHUE MHOT OI'PAHHHUKOB.
OOBACHITH MPUHIIMITBI TTOCTPOCHUS CEYEHUH, UCTIONB3YS METO/I CIIE/IOB.

CrtpouTh ceyeHHs] MHOTOTPAHHUKOB METO/IOM CJIE€/IOB, BBITIOJIHATH (BHIHOCHBIE)
TUIOCKUE YEPTEKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA CBEpXy, COOKY,
CHM3Y.

Pemiate 3agaun Ha HaxOXIACHHE T€OMETPHUUECKMX BEIMYMH MO oOpasliaM Wiu
aJropuTMaM, IPUMEHSII M3BECTHBIC AHAIUTUYECKHE METOJbl MPH PEIICHUHU
CTaHAAPTHBIX MAaTEMAaTHUYECKHUX 3a/1aud Ha BBIYMCICHHUE PACCTOSHUNA MEXIY JBYMS
TOYKaMH, OT TOYKH J0 MPSIMOM, OT TOYKHU JO TJIOCKOCTH, MEXIY CKPEIIUBAIOIUMHUCS
PSMBIMH.

Pemarp 3agaun Ha HaXOXACHHE T€OMETPUUYECKUX BEJIMYMH MO oOpa3uam Wiu
aaropurMaM, IpPUMEHSS U3BECTHBIE AHAIIUTUYECKHUE METOAbl IPU PELICHUU
CTAHJAPTHBIX  MATeMaTH4YeCKUX  3aJa4  HA  BBIYUCICHUE  YIJIOB  MEXKIY
CKPEIIMBAOIIUMHUCA MPAMBIMU, MEXKIY IIPSIMOU U IJIOCKOCTBIO, MEXKY IUIOCKOCTSIMH,
JIBYI'PAHHBIX YIJIOB.

Boruucnsate 00bEMBI M TUIOHIAAM TIOBEPXHOCTEM MHOIOTPAHHUKOB (TIPU3Ma,
nUpaMuia) ¢ IpuMeHeHueM (GOpMY; BBIYUCISATh COOTHOIICHHUS MEXIY IUIOMAISIMU
MOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOT'OI'PAHHUKOB.

OnepupoBaTh NOHATUSMU: CAMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPHUU; UEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarb, mpeoOpa3oBeIBaTh M HHTEPIPETHPOBATH  HHOOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha 4YepTrexax Hu
PHUCYHKaX.

[IpumensTh reomeTpuyeckue (akThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX 3ajad,
IPEIOoJIararoIInX HECKOJIBKO IaroB PEIICHUS, €CITH YCIOBUS MPUMEHEHUS 3a/1aHbI B
SIBHOU (opme.

[IpumMeHATh  mpocTEWIME  MPOrpaMMHBIE  CPEICTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay.



[IpuBOIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NMPHUPOJE U JKHU3HU,
pacno3HaBaTh NPOSABICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOMy4YEHHBbIE 3HAHWS HA IMPAKTUKE: aHAJIM3UpPOBATh peajbHbIC
CUTyallud U TIPUMEHATH W3YyYEHHBIE TMOHATUS B IIPOLIECCE IMIOMCKA PEIICHUs
MaTeMaTH4ecKu c(hopMyIHpPOBAHHOMN MPOOIEMBI, MOJECIUPOBATH PealbHbIE CUTYAIH
Ha S3bIKE TE€OMETPHUM, HCCIIEIOBaTh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM
T€OMETPUUYECKUX TOHITHIA U TEeOpeM, ammapara aireOphl; pemaTh MNPaKTUYeCKHe
3a/1auu, CBS3aHHbIC C HAXOXKJACHUEM I€OMETPUUECKUX BETUUHH.

11 KJIACC

OnepupoBaTh TOHATUSMU: [UIUHAPUYECKAsT [MOBEPXHOCTh, OO0pa3yrole
WIMHAPUYECKON MOBEPXHOCTH; IWIMHIP; KOHUYECKas MOBEPXHOCTb, 00pa3yrolue
KOHUYECKOM MOBEPXHOCTH, KOHYC; CpepruuecKasi IOBEPXHOCTb.

PacrioznaBats Tena BpamieHus (HUIMHAP, KOHYC, cdepa u 1map).
OOBCHATH CIOCOOBI MOJIYy4YEHHUS TEJT BPAILCHHUSL.
KrnaccuguimpoBaTs B3auMHOE pacnoioxkeHue chepsl U MITOCKOCTH.

OnepupoBaTh NOHATHAMM: IIAPOBOM CErMEHT, OCHOBAaHUE CEIMEHTA, BBICOTA
CETMEHTA; ILIAPOBOM CJIOM, OCHOBAHME IAPOBOIO CJIOs, BBICOTA IIAPOBOIO CIIOS;
LIAPOBOU CEKTOP.

Bbruncnsate 00bEMBI U IITOMIAAMN IOBEPXHOCTEN TeJ BpAIIEHHUs, T€OMETPUIECKUX
TeJ C MPUMEHEHHEM (POPMYIL.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAaHHUK, BIIMCAHHBIM B chepy U OnucaHHBIN
0KO0J10 cdepsl; chepa, BIMCaHHAs] B MHOTOT'PaHHUK WM TEJIO0 BPaICHUSI.

BBIYUCIATE COOTHOMICHUS MEXAY IUIOMAIIMHA IIOBEPXHOCTEH M 00BbEMaMu
[MOO0OHBIX TEIL

N3o0paxars wu3ydyaemble (QUIypbl OT PYyKH U C MPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbInonHTh (BBIHOCHBIE) IJIOCKHE YEPTEHKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: BUI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUECHUS TEJ BPALICHHUS.

W3Bnekarb, WHTEPHPETHPOBATH M  MpeoOpa3oBbIBaTH  MH(POpMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, MPEICTaBICHHYI0 Ha 4YepTexax H
PUCYHKaX.



OnepupoBath MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINonHITh AEHUCTBUS CII0KEHUS BEKTOPOB, BRIYUTAHUS BEKTOPOB U YMHOKEHHUS
BEKTOpa Ha YUCII0, O0BACHATh, KAKUMH CBOMCTBAMU OHHM 00JIa/IafoT.

[IpuMeHATH paBWiIO NMapalIeIenunea.

OneprpoBaTh NMOHATUSAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOIyJdb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, Yroidl MEXAy
BEKTOPAMM, CKAJSIPHOE IMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIaHApHBIE
BEKTOPBL.

Haxoautb cyMMy BEKTOpOB M MPOM3BEICHHE BEKTOpAa Ha YHCIIO, YIOJN MEXKIY
BEKTOpaMH, CKaJIpHOE TPOM3BEACHHE, PACKIAJbIBATH  BEKTOP IO  JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3azaBaTh INIOCKOCTh YPAaBHEHHUEM B IEKAPTOBOW CUCTEME KOOPAUHAT.

[IpumensTh reomeTpuyeckue (HakThl JUIs PEIICHUS] CTEPEOMETPUUYECKHUX 3ajad,
MpEANONararoumMx HECKOJBKO 111aroB pelIeHus], €CIU YCIOBUSl MPUMEHEHUS 3a/1aHbI B
sBHOU (popme.

Pemate HpOCTeI;'IHIHG rCOMCTPUUCCKUC 3aJa4u Ha IIPHUMCHCHHC BCKTOPHO-
KOOPpAMHATHOI'O METOAA.

Pemate 3aJa4i Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIIICHUHN U HaXO0XICHUC
IrCOMCTPUYICCKHUX BCJIIMYUH 110 06pa3uaM HWIIN aJroputmMaM, IMPUMCHAA H3BCCTHBIC
MCTOIBI ITPHU PCHICHNUU CTAHAAPTHBIX MATCMATHYCCKUX 3a/1a1.

HpI/IMCHSITB HpOCTCfIH.[HG IIpOrpaMMHBIC CpeacTBa )51 QJICKTPOHHO-
KOMMYHUKAITUOHHBIC CUCTCMBI ITPpHU PCHICHHUU CTCPCOMETPUICCKHUX 3a/1aY.

[IpuBOINUTH MpUMEPHI MATEMATUYECKNX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMeHATh TOJMlyYCHHBIE 3HAHUS HA MPAKTUKE: AHAIMU3UPOBATh pPEAJIbHBIC
CUTyallud M TNPUMEHATH U3Y4YEHHBIE IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKu chOpMYITUPOBAHHOMN MPOOIIEMBI, MOJIETUPOBATH PEAIbHBIC CUTYAIUN
Ha A3bIKE TEOMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
reOMETPUUYECKUX TMOHSITHA W TeopeM, ammapara aireOpbl; pelarb MPaKTUYECKue

3aJa4y, CBA3AHHBIC C HAXOXICHUCM I'COMCTPHUICCKUX BCIIMYMH.
TemaTuueckoe MIaHUPOBAHUE

10 xmacc
KoanuectBo yacos DJIEeKTPOHHbIE
Ne HaumMmeHoBaHue pa3iesioB K 0 (uugposbie)
n/m U TeM IMPOrpaMMbl Bcero OHT%O‘HI’HI’Ie p aKTﬁ“quK"e oOpa3oBaTe/bHbIE
padoThI padoThI pecypes

1 Bsegenues 10



KosauvecTBo yacoB DJIeKTPOHHbBbIE

Ne HaummeHoBaHMe pa3aesioB K n (uudposbie)
n/n U TeM NPOrpamMMsl Bcero OHT%O‘H"H"Ie p aKTﬁ“quK"e oOpa3oBaTe/bHbIE
padoThI padoThbI pecypeI
CTEPEOMETPHIO
[IpsimBIe ¥ IIIOCKOCTH B
MPOCTPAHCTBE.
2 1
ITapannensHOCTh IPSMBIX
Y TJIOCKOCTEN
3 [lepnieHIUKYIIPHOCTD 12
MPSAMBIX U IIOCKOCTEN
4 VYTibl MeXy TPSIMBIMH U 10 1
TTIOCKOCTSIMH
5  MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHUE: ceueHus, 1
PAcCTOSIHUS U YTJIbI
OBHIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOT'PAMME
11 xnacc
KosmnuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue
a3/1eJI0B U TeM K 1 (pposrIe)
wa P . Ilor - Beero [KOHTPOJIbHbIE TIpakTHyeckue 06PA30BATENBHBIC
porp padoTHhI padoThI pecype
1  Tena BpanieHus 12
2  OO0bBemEI TEN 5 1
Bekrtopsl u
3  KOOpIWHATHI B 10 1
MIPOCTPAHCTBE
IToBTOpEHUE,
4 00001IEH e, 7 1
CHUCTEMAaTH3aIHS
3HAHUH
OBUIEE KOJIMYECTBO
YACOB I10 34 3 0
[TPOTPAMME
[ToypouHoe njiaHupoBaHuE
10 xmacc
Ne KosunvecTBo 4acoB Jara DJIeKTPOHHbIE
/ T Ka B K I U3y4YeHU LA
1111 eMa ypo cer Kourpoabusl IlpakTuuecku yﬂ 06PA30BATENBHBI
0 e padoThI e padoThbI e pecypebl
OCHOBHEIE ITOHSATHS
CTEPEOMETPHH: TOUKA,
1 TpAMas, IIOCKOCTh, 4
MPOCTPAHCTBO.
[IpaBuna

M300pakeHHs Ha



Tema ypoka

pPHCYHKaX:
HU300paKeHUS
IUIOCKOCTEH,
napaieIbHbIX
NPSIMBIX (OTPE3KOB),
CepellMHbI OTpe3Ka

ITonsTus:
MEepECEKArOIIN eCs
MJIOCKOCTH,
IEpECEKAIOIIM ECS
npsAMas A IIIOCKOCTh

IlonsTus:
nepeceKaromumecs
IUIOCKOCTH,
MepeceKaroIuecs
npsiMasi U TI0CKOCTh

3HAKOMCTBO C
MHOTOI'paHHHKAaMHU,
H300pakeHue
MHOT'OTPaHHHUKOB Ha
pUCYHKaX, Ha
MIPOCKITUOHHBIX
yepTexax

HauansHbIe cBeneHUS
0 KyOe 1 mupamu/e,
UX pa3BEPTKU U
Mojaenu. CedeHus
MHOTI'OTPAaHHHUKOB

HauansHEBIe cBeneHUS
0 Ky0Oe u mupamue,
HX Pa3BEPTKU U
monenu. CeueHus
MHOTOI'PaHHUKOB

ITonsarue 00
AKCHOMaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPHH U
CJIICOCTBUA N3 HUX

ITousTue 00
AKCHOMaTHYECKOM
MIOCTPOCHUH
CTEPEOMETPHH:
AKCHOMBI
CTePEOMETPHH U

Koan4yecTBO 4acoB

Jlara
Bcer Kourpoubnbl IIpakTudeckn H3Yy4YeHH
0 e padoThbI e padoThbI A

DJIeKTPOHHbIE
mu(ppoBbIE
o0pa3oBaTe/bLHbBI
e pecypchl



10

11

12

13

14

15

16

17

KosunyecTBo 4acoB DJIeKTPOHHbIE

ara
Tema ypoka B K 1 mﬂ YeHHU unGpoBLIe
Yp cer OHTpﬁ().Hbel paKTquecm/l y’l 06pazoBaTeNbHbI
0 € padoThbI € padoThI e pecypes

CIICACTBHA U3 HUX

[Tousarue 06
aKCHOMaTHYCCKOM
MTOCTPOCHUH
CTEPEOMETPHUH: 1
AKCHOMBI

CTEPEOMETPHUU U
CJICACTBUA U3 HUX

[Tonsitue 06
aKCMOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHHU: 1
aAKCHOMBI

CTEPEOMETPHH U
CIICZICTBUS M3 HAX

Bzanmuoe
pacnoioKeHue
IIpsIMBIX B
MPOCTPAHCTBE:
nepeceKarommecs,
napa’suiesibHbIE U
CKpEIIMBAIOIIHECS
MIpsIMBIE

[TapannenbHOCTH
MPSIMBIX U MJIOCKOCTEN
B [IPOCTPAHCTBE:
napajjiesabHble
IIPSIMBIC B
IIPOCTPAHCTBE;
[apajuleIbHOCTh TPEX
IPAMBIX

[TapannenbHOCTH
HPSIMBIX U IIJIOCKOCTEN

B IIPOCTPAHCTBE: 1
[TapannenbHOCTH
IpsSMOM U MIIOCKOCTH

VYrusl ¢
COHAIIPaBJICHHBIMU 1
CTOpOHaMU

Yrona Mexay
MPSIMBIMU B 1
MIPOCTPAHCTBE

VYron mexay
MPSIMBIMH B 1
IIPOCTPaHCTBE

ITapaienbHOCTB 1



18

19

20
21

22

23

24

25

26

27

28

29

Tema ypoka

IIJIOCKOCTEMN:
napa’suieibHbIe
IJIOCKOCTHU

CsoiicTBa
napajuieIbHbIX
IJIOCKOCTEHN

IIpocrenmmue
MIPOCTPaHCTBEHHBIE
¢burypsl Ha
IJIOCKOCTHU: TETPA’Ip,
KyO, mapasuienenumnes

[Toctpoenue ceueHuii
[TocTpoenue ceuenunii

KontponpHas pabora
no teme "lIpsimMbie u
IJIOCKOCTHU B
MIPOCTPAHCTBE.
[TapannenbHOCTH
TPSIMBIX U
IIJIOCKOCTEN"

[leprieH IUKYyISAPHOCTD
MPSAMOU U IITIOCKOCTH:
NP EeHIUKY IS PHBIE
MpsIMbIE B
MIPOCTPAHCTBE

IIpsimblie
napajuieabHble U
MEPIEHIUKYJIIPHBIE K
IJIOCKOCTH

IIpsimblie
napajuieabHble U
MEPIICHIUKYJIIPHBIE K
IJIOCKOCTH

[Tpusznak
HEPIIEHAUKYJIIPHOCTH
IPSIMOU U IIJIOCKOCTH

[Tpusznak
NEPIEHAUKYJISPHOCTH
MNpAMOH U IIOCKOCTU

Teopema o npsmon
MIEPIIEHIUKYJIIPH O
IIJIOCKOCTH
Teopema o npsimoit
MEPIIEHIUKYJIIPH O
MIJIOCKOCTH

KosunyecTBo 4acoB DJIeKTPOHHbIE

aTa
B K II mﬂ YEeHH unGpoBLIe
cer OHTpﬁOJH;HLI paKquecm/l yﬂ 00pa3oBaTeNbHbI
0 € pa0doThI € pa0doThI e pecypebl



30

31

32

33

34

35

36

37

38

39

40

Tema ypoka

Teopema o mpsimoit
MEPIIEHIUKYJIIPH O
MJIOCKOCTH

Ilepriennukynsp u
HAaKJIOHHBIE:
pacCTOSIHUE OT TOYKH
J10 TUIOCKOCTH,
pacCTOsHUE OT
NpAMOM JIO TIIIOCKOCTH

Ilepnennuxyisp u
HAaKJIOHHBIE:
pacCTOSIHUE OT TOUYKHU
J10 TUIOCKOCTH,
paccTosiHUE OT
MNPSAMOM 10 TIIOCKOCTH
Ilepnennuxyisp u
HAKJIOHHBIE:
paccTosiHUE OT TOUYKU
J10 IUIOCKOCTH,
paccTostHUE OT
NPSAMOM JI0 TIIIOCKOCTH

Ilepriennukynsp u
HAaKJIOHHBIE:
pacCTOSIHUE OT TOYKH
JI0 IUIOCKOCTH,
paccTOsHUE OT
NpAMOM JIO TIIIOCKOCTH

VYTIuBl B IPOCTPaHCTBE:

YTOJI MEXy IPSIMOU U
MIJIOCKOCTBIO
JByrpaHHBIN yToI,
JIMHENHBIA yroJl
JBYT'PAaHHOTO yIJja
JIByrpaHHBIN yrou,
JIMHENHBIA YTOJ
JBYT'PAHHOT'O yrjia

[lepnieH IMKYIJISIPHOCTD
IIJIOCKOCTEN: MPU3HAK
NepHEeHANKY I PHOCTH
JIByX MJIOCKOCTEN

[lepnieHIMKYISIPHOCTD
IJIOCKOCTEN: MPU3HAK
nepreH UKy IS PHOCTH
JIBYX MJIOCKOCTEN

IlepnieHIMKYJISIPHOCTD
IJIOCKOCTEN: IPU3HAK

Koan4yecTBO 4acoB

Jlara
Bcer Kourpoubnbl IIpakTudeckn H3Yy4YeHH
0 e padoThI e padoThl A

[EY

DJIeKTPOHHbIE
mu(ppoBbIE
o0pa3oBaTe/bLHbBI

e pecypchl



41

42

43

44

45

46

47

48

49

Tema ypoka

[EPIEH AUKYJIAPHOCTH
JIBYX MJIOCKOCTEN

Teopema o Tpéx
MEPIEHANKYIAPaAX
Teopema o Tpéx
MIEPIICHINKYJIPax
Teopema o Tpéx
MEPIEHANKYJIAPAX
KonTtponpHas pabora
110 TEMaM
"[leprieHANKYISAPHOCT
b IPSIMBIX U
mockocter" u "Yribl
MEXIY IPSMBIMH U
IJI0CKOCTAMU"

ITonsatue
MHOT'OTpaHHHKA,
OCHOBHBIC 3JIEMEHTEI
MHOTI'OTPaHHHKA,
BBIITYKJIBIE U
HEBBITYKJIbIC
MHOTOTpaHHUKH;
pa3BEépTKa
MHOTI'OTpaHHHKA

IIpusma: n-yrossHas
npu3mMa; I'paHu u
OCHOBAHMS IIPU3MBI;
npsiMasi U HaKJIOHHAs
HpU3MBbL; G0KOBas U
II0JIHAS TIOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
IPSIMOYT OJIBHBIN
napajuleenues u ero
CBOICTBA

[Mupamupa: n-
YroJibHasi MUpamMu/a,
IPaHU U OCHOBAHUE
MpaMuUIbl, OOKOBas U
MOJTHAsI HOBEPXHOCTh
NUPaAMU/JIBL;
MpaBWIbHAS U
yced€HHas mupamuaa

[IpaBuibHBIE
MHOTI'OTPaHHUKU:
MOHSATUE MTPABUIBLHOTO

Bcer Kourpoubnbl IIpakTudeckn H3Yy4YeHH

1

1

0

Koan4yecTBO 4acoB

e padoThbI

e padoThbI

Jlara

b |

DJIeKTPOHHbIE
mu(ppoBbIE
o0pa3oBaTe/bLHbBI
e pecypchl



50

51

52

53

o4

95

Tema ypoka

MHOI'OTPaHHUKA;
IIpaBUJIbHAS IPU3Ma U
IIpaBUJIbHAS
nMpamua;
MpaBHJIbHAS
TPEYroJIbHAs
nupamMuaa u
IIpaBUIbHBIN
TeTpa’ip; Kyo
[IpencraBnenue o
MPaBUIIbHBIX
MHOI'OTpaHHHUKAX:
OKTajdJIp, NOAEKad AP U
HKOCadIp.

CummeTpus B
IIPOCTPAHCTBE:!
CUMMETpUs
OTHOCUTEIBHO TOUYKH,
NpSAMOM, TJIOCKOCTH.
DJIeMEHTBhl CUMM E€TPUHU
B MUpaMuUax,
napajuiesienunenax,
MIPaBUIILHBIX
MHOTOI'paHHHUKaX

Brruucnenue
3JIEMEHTOB
MHOTOTPAaHHHUKOB:
pEOpa, TuaroHau,
YTIIBI

[Mnomans 6okoBOM
MTOBEPXHOCTH U
IIOJIHOM TIOBEPXHOCTH
NpAMOUN MTPU3MBI,
IO OCHOBAHHH,
TeopeMa 0 OOKOBOMA
MTOBEPXHOCTH MPSIMOU
MIPU3MBI

ITnomans 0OKOBOM
MTOBEPXHOCTH H
MOBEPXHOCTH
IIPaBUIILHOU
MUPaMHJIBI, TEOPEMA O
Iomaau OOKOBOI
TTOBEPXHOCTH
YCE€UEHHON MUPaMUIbI

KontponsHas pabora
0 TeEMe

Koan4yecTBO 4acoB

Jlara
Bcer Kourpoubnbl IIpakTudeckn H3Yy4YeHH
0 e padoThbI e padoThbI A

1

1

1 1

DJIeKTPOHHbIE
mu(ppoBbIE
o0pa3oBaTe/bLHbBI
e pecypchl



KosunyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara
n/ Tema ypoka B K 1 H3y4YeHH unGpoBLIe
Yp cer RoHTpoJbHBI lIpakTHYecKH \ 06pazoBaTeNbHbI

n |
0 e padoThbI e padoThbI e pecypebl

"MHororpanHHUKH"
56 Ilonstue 06 0O0BEME
57 OO0BEM mUpaMHIbI
58 OO0BEM TUpamMuIbI
59 O06bEM nUpaMuIbl
60 OOBEM mUpaMHuIBI
61 OOBEM pU3MEI
62 OO0BEM IpU3MBI
63 OOBEM pU3MEI

KontponpHas pabora
64 1o teme "OO0bEMBI 1 1
MHOTI'OTPaHHHUKOB"

[ToBTOpEHUE,
o0o011ieHue
CUCTEMAaTU3aLMS
3Hanui. [loctpoenue
CEUCHUH B
MHOT'OI'paHHUKE

65

[ToBTOpEHUE,
000011cHIE
CHCTEeMaTH3allus
3HaHU#. Beraucienue
pPACCTOSIHUM: MEXTY

66 nByMs TOYKaMu, OT 1
TOYKHU JI0 MPSAMOM, OT
TOYKH JTO IJIOCKOCTH,
MEXIY
CKPEILMBAOIINMU CA
MPSIMBIMH

67 Hrorosas 1 1
KOHTpOJIbHas paboTa

[ToBTOpEHUE,
000011cHIE
CHCTEeMaTH3alus
3HaHUN. Berunucienue
YIJIOB: MEXIY
CKPEILIMBAOIINMHU CA
MPSMBIMU, MEXTY
IPSIMOM U
IUIOCKOCTEIO,
JIBYT'PaHHBIX YTJIOB,
YIJIOB MEXIY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10

68

68 5 0



n/ Tema ypoka

ITPOIT'PAMME
11 xnacc

u/n Tema ypoka

Cdepa u map:

1 leHtp, panuyc,
JUaMeTp; TIIOIA b
IIOBEPXHOCTH Cephl

Bzaumnoe
pacronoxeHue
cdepsl U MITIOCKOCTH;
KacaTelbHas
MIJIOCKOCTH K cdepe;
mIomaab chepsl
N306pakeHne
cdepsl, mapa Ha
mockoctu. CeyeHus
mapa
[uimHapuyeckas
MTOBEPXHOCT,
oOpa3yromue
4  UUIMHIPUYECKOM
MMOBEPXHOCTH, OCh
IIUJTAHIPAYECK O
MOBEPXHOCTH

Humnap:
OCHOBAaHHUS U
OokoBas
MTOBEPXHOCTh,
oOpa3yromas u och;
IUIOIags OOKOBOM 1
TIOJTH O
MTOBEPXHOCTH

N3o6pakenne
LHWIMHIpA Ha
IJIOCKOCTH.
Pa3Béprka
nunuHapa. CedeHus
HUTUHAPA
(MJI0CKOCTBIO,
MapajuieIbHONU WIIH
MEPIIEHIUKYJIIPH O
OCH LWJIMH]PA)

7 Kounueckasa

KosunyecTBo 4acoB DJIeKTPOHHbIE

ara
B K I l/ll‘fl‘leﬂl/l uudposbie
cer OHTpﬁO.HLHLI paKquecm/l yﬂ 06pazoBaTeNbHbI
0 e padoThI e padoThbI e pecypeni
KosnuecrBo yacos DJIEKTPOHHBIE
K I HMara nu(ppoBbIE
Bcero OHT%OH““’Ie paKTﬁnqecxne U3ydeHusi 00pa3oBarebHbIE
Thl Thl
pabo paoo pecypcsl
1
1
1
1



Kosaun4vecTBo 4acoB DJIeKTPOHHbIE

Ne Tema ypoka K I Harta uugposbie
/i yp Beero [KOHTPOIbHbIE TIPAKTHYECKHE | ooyopng oGpasoBaTenbHbIe

padoThbI padoThI pecypes

MTOBEPXHOCTb,
oOpasyromue
KOHWYECKOU
MMOBEPXHOCTH, OCh U
BEpIIMHA
KOHWYECKOU
MOBEPXHOCTH

Konyc: ocHoBanue u
BEpIIMHA,
oOpa3yromas u och;
momaas OOKOBOU U
MTOJIHOM
MOBEPXHOCTH

YceuEHHbIN KOHYC:
oOpasyromue u

9 BrICOTa; OCHOBaHHS 1
u OokoBast
MOBEPXHOCTh

N3o6pakeHne
KOHYyca Ha
IJIOCKOCTH.
Pa3Béprka KoHyca.
Ceuenus KoHyca
10 (mIockocThio, 1
NapajuleIbHOU
OCHOBAHHUIO, U
MJIOCKOCTHIO,
MPOXOJISIIEN Yepe3
BEPILUHY)
Komb6unarnus ten

11 BpameHus u 1
MHOTOTPaHHUKOB

MHororpaHHUK,
OMUCAaHHBIA OKOJIO

12 chepsr; chepa, 1
BIIMCAHHAS B
MHOT'OI'paHHUK HJIH
B TE€JIO BpalleHUs

ITousitue 06 00BEME.
13 OcHoBHBIE cBOlicTBa 1
00BEMOB TeN

O0BEM 1UIIMHApA,
KOHyca

14

O06béMm mapa u

15
IoIaab chepsl

16 IlomoOHEbIE TENIA B 1



Ne
n/n

17

18

19

20

21

22

23

24

25

26

Tema ypoka

MPOCTPAHCTBE.
CooTHomeHu
MEXTY TUIOIA MU
MOBEPXHOCTEH,
o0BEMamMu
MMOIOOHBIX TET

KonTponbHas
paboTa o TemMam
"Tena BpameHus" u
"O6bemsbl Ten"

BekTop Ha
IUIOCKOCTH U B
IIPOCTPaHCTBE

CnoxeHue u
BBIUMTAHUE
BEKTOPOB

YMHOXKEHUE
BEKTOpa Ha YHUCJIO

Pasnoxenue
BEKTOpa 110 TPEM
HEKOMIIJIaHAPHBIM
BekTopam. [Ipasuiio
rnapaJsuiesienunena

Pemenne 3amau,
CBSA3aHHBIX C
IIPUMEHEHUEM
IIpaBUJI JEUCTBUM C
BEKTOpaMu

[IpsamoyronbHas
CUCTEeMa KOOpJIMHAT
B IIPOCTPAHCTBE.
Koopaunatsl
BEKTOpA.
[Ipocreiimue 3agaun
B KOOpAMHATaxX

Yron mexay
BEKTOpPaMHU.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

Brruucnenue yrios
MEXIY NPSIMBIMU U
MJIOCKOCTSIMU

KoopaunaTtHo-
BEKTOPHBIM METOJ
IIPU peLIEHUN

Bcero

Koan4yecTBO 4acoB

Konrtpousbnsbie IIpakTnueckue

padoThbI

padoThI

DJIeKTPOHHbIE
Hdara mu(ppoBbIE
u3y4eHusi o0pa3zoBaresibHbIe
pecypcsl



Ne
n/n

27

28

29

30

31

32

33

34

Tema ypoka

Bcero

reOMCTPUYCCKUX
3aga4

KonTponbHas

paboTa 1o Teme
"BekTopsbl 1 1
KOOPJMHATHI B
npocTpaHcTBe"

IToBTOpEHue,
00001IeHue U
CHCTEMAaTU3AIHS
3HaHuil. OcHoBHbie 1
¢burypsi, GaxTsl,
TEOpEMBI Kypca
IUTAHUMETPUU

[ToBTOpEHUE,
00o011eHne u
CUCTEMaTHU3aLIMs
3HaHuil. OcHoBHBIE 1
¢burypsl, GaxTsl,
TEOpEeMBI Kypca
TJIAHUMETPUH

IToBTOpEHUE,
0000111IeHNE U
CHCTEMAaTHU3alMsA
3HaHWUM. 3a1a9u
TJIAHUMETPUH U
METOJIbI UX pelICHUS

IToBTOpEHUE,
000011eHNE U
CHCTEeMaTH3alus
3HAHWUHU. 3aga4u
MJIAHUMETPUU U
METO/IbI UX peLICHUs

[ToBTOpEHUE,
000011eHNE U
CHCTeMaTU3alUs
3HaHuii. OcHoBHBIE 1
¢burypsl, GpaxThl,
TEOpEMBI Kypca
CTEepEOMETPHUHU

Nrorosas
KOHTpOIIbHAs paboTa

[ToBTOpEHUE,
00001eHne
CHCTEMAaTH3aIUs
3HaHUM

Koan4yecTBO 4acoB

Konrtpousbnsbie IIpakTnueckue

padoThbI padoThI

DJIeKTPOHHbIE
Hdara mu(ppoBbIE
u3y4eHusi o0pa3zoBaresibHbIe
pecypcsl



Kosaun4vecTBo 4acoB DJIeKTPOHHbIE

Ne Tema vpoKa Jara undposbIe

o/ Yp Beero Kontpoasnbie IIpakTuyeckue H3yUeHHA 00pazoBATENBHbIC
padoThI padoThbI pecypeb

OBIIEE

KOJIMYECTBO

YACOB [0 3 3 0

I[TPOT'PAMME

YYEBHO-METO/UYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

METOANYECKHUE MATEPHUAJIBI /151 YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



