MUWHHUCTEPCTBO INPOCBEINEHUS POCCUMCKOM ®EJNEPAIINN
MunucTepcTBo npocBemennsi 1 Hayku Kadapauno-bankapckoii Pecnnyoiauku
Yupasienue ooOpa3zoBanusi UereMckoro MyHuIMNnaJIbHOr0 paioHa

MKOY "COHW um.I'mxruesa 3.1." c.n. Xymro-CoIpT

PACCMOTPEHO COI'TACOBAHO YTBEPXKJAEHO
Ha 3acefanuil MO yuuteneit  3am. aqupekropa no YBP Hupekrop
CCTCCTBCHHO" JL.b.Koxamesa KosxakoB M.M.
MaTeMaTUYECKOTO IHKIa
oT «28» 08 2025T. [Tpuka3z Ne257
®.M. AxkobOekoBa ot «29» 08 2025T.
[TpoTokon Nel
oT «28» 08 2025T.
PABOYAS ITPOTPAMMA
(ID 952347)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

1st ooyyaromuxest 10-11 kinaccoB

MNognucaHo undposon

Ko>KaKoB
noanucbio: Koxakos

MaJ'IVIK Manunk Maromegosuy

M [ara: 2025.09.15
alfoOMeOBUY 9.14:36 +03'00"

c.i. Xymro-Coipt 2025

INOACHUTEJIBHASA 3AIIMCKA



PaGouass mporpamma yde6HOTO Kypca «['eomerpus» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIIMU OCHOBY JUII CaMOPA3BUTHSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METAlpEeAMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB OOYy4YEHHS T€OMETPUHM B HAIMpPABJICHUH JUYHOCTHOIO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJILHON MaTeMaTH4eCcKou
IPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPAaBWIbHBIX MPEJCTABICHUN O CYIIHOCTH U MPOUCXOXKIACHUU TCOMETPUUYECKUX
a0OCTpaklMii, COOTHOILICHUH PEaTbHOTO M HJICAIbHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUM B CUCTEME HAYK U POJIM MATEMAaTUYECKOT0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PECHUS
ydalmxcsi, a TakKe KauyeCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJalTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBisieTCs OAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOW HAINPaBJICHHOCTH, TaK U TYMaHUTaAPHOM.

Jlornueckoe MbIUIeHUE, (QopMUpyeMOe TPU HU3YUYCHUH OO0YUYalOIIUMUCS
MOHATUMHBIX OCHOB T€OMETPHUU U TTOCTPOCHUH IETTOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI¢ pCIIECHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIHOJIB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue opueHTUPOBATHCS B MIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX JeATENbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTPAXKECHUSI OKPYXKAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4E€OHOM M TPYIOBON NE€ATEIBLHOCTH,
SBJIIETCSI OJHUM W3 TPO(PECCHOHATFHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmupoBaHHsS y OOYyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak



Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH [0 MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O01eoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETEeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W  JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE NIpeJHAa3HA4YeHa JIsl
OOy4YaronIMXcs CPpeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
co crnenu@uKod TEOMETPUHM U HEOOXOJAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh HU3Y4YUTh T'€OMETpHUIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHATBHOU ESITEIHLHOCTH.

JlocTHkeHHE LeM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3afad. [lpuopuTeTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpaIleHUs
KaK O BOXHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh Pa3HbI€ SIBICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEXKaX, MOJACISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATHUSIMU O
MHOTOTPaHHHUKAX U TeJaX BPAIIeHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  QJIFOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupoBaHWEe yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajJad U 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BuUTHE UHTEJIEKTYaJIbHbIX u TBOPUYECKHUX CIIOCOOHOCTEM
OoOydJarommMxcsi, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
r€OMETPUU: YMEHUE paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX



MNOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX >KU3HEHHBIX
CUTYyallHsIX M MpPHU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl U 3aKOHOMEpHOCTeH, (OopMynupoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN aImapar Uil PELICHHsS INPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJyYECHHBIEC PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, pelIaeMbIX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUs, U ONPENEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUSA, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO NPEIMETA.

[Tpennourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKON JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4aluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUsA 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «I'eomerpum» B 10-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUYECCKHUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN O0Yy4YaloIMUXCs, pacluupsis U
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydeHnue reomerpun oTBOaUTCA 2 4aca B HeAento B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: IApAJUICNIbHbIE TNPSMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocte. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TEOopemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKUUs  (GUrypel  HA  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipusma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUJIbI;, OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUWIbHAS MNHPAMUJA; NPaBWIbHAsA TPEYrojbHAs NUPAMHUIA W MPABUIIBHBIN
teTpadap; KkyO. I[lpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTU NPABWIHHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue UWINHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHYC: oOCHOBaHME U BeplilinHa, oOpasyroias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTelibHas TIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tesl. Teopema 006 00béMe
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. OO0bEM LUIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU OTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKaJasipHOE MPOU3BEIIEHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS MPOTPaMMBbI  y4eOHOTO TIpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHHM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUMBOIO OyaAyLIETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBbBIO (3/10pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTeMaTHIECKOM HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlCH Ha NMPUMCHCHHE MAaTEMaTHUYCCKUX 3HAHWM JUIs pEIICHHUS 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA — OKpYICawjeeo  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeNeICHUS  TOHSATHUW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHUH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MnpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOIIECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHWKOB  PA3JUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneyusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0J1€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmaus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJeTh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca H
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, IPSMAas, INTIOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, 2JIEMEHTHl MHOTOI'PaHHHKA, TPABUIBLHBIN MHOTOT DAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TAPAJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEpPTEKU W3 PHCYHKOB IPOCTBHIX OOBEMHBIX (HUTYp: BUI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYCCKHX 3a7a4 Ha BBHIYHCICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOIIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEkax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W IPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PELICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi HOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTH (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUe 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
W3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a]1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJIyYEHHBIE 3HAHWSA Ha IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpPEM, armapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTunueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 Brezetiite B cepeomeTpitio 10 https://m.edso0.ru/1c209e37
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnunoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [IepnieHUKyYIAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
4 VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmoreka [JOK
> MuororparHit 1 1 https://m.edso00.ru/1c209e37
" bubnuotexa [JOK
0 OOBEMEI MHOTOTPAHHHKOB o 1 https://m.edso00.ru/1c209e37
7 IToBTOpEHME: CEUEHUs, PACCTOSHUS U YTJIbI 4 1 bubmmorexa [JOK
p ) ds T https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
L Tena pameis 12 https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
2 1
OOnEub TN > https://m.edsoo.ru/1c209e37
bubmuoreka [{OK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6nmorexa LIOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie | IlpakTuueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pHeyH o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajuIeNbHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpEe3Ka
[TonsaTHA: nepecekarommecs
2 TUTOCKOCTH, TTEPECEKAIOIHECs psMast 1 bubmorexa LOK
- 11ep p https://m.edsoo.ru/2d8a9c99
U TUIOCKOCTb
[TonsaTHA: nepecekaromuecs
3 MJIOCKOCTH, TepeceKaromecs npsmas 1 brbmmorexa [JOK
- T1ep p https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHUKAaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bu6muoreka [JOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HavanwsHbie cBeneHNs 0 Kyoe u

5 MUPAMUE, X PA3BEPTKU U MOAEITH 1 bubmorexa HOK

PAMIE, X passep ACTH. https://m.eds00.ru/b300f38
CeueHust MHOTOIPaHHUKOB
6 HauanpHbie cBenenus o kyoe u 1 but6mmoreka [IOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

nupamuie, X pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

Ilonsatue 06 akCHOMAaTUYECKOM

7 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmmorexa [JOK
P P pu: https://m.edsoo.ru/Occ5c4fe
CTEepEOMETPUU U CIEACTBHS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
8 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [JOK
P P puH: https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTne 06 akCHOMATHIECKOM
9 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [JOK
P P puH: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTne 06 akCHOMAaTHYECKOM
10 MTOCTPOCHUH CTEPECOMETPHUH: aKCHOMBI bubmorexa HOK
p p pHit: https://m.edso00.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionokeHue npsMsIx B
11 IIPOCTPAHCTBE: IEpeceKarouecs, bubmmnoreka HOK
NapajuleJIbHbIE U CKPEILUBAIOLIUECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapaniensHOCTh MPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajuiesIbHbIC IPSMBIC B bubmmorexa [JOK
p p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MApaUICIIBHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubnuotexa [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
14 VYriael ¢ cOHanpaBJIEHHBIMU bubnunoreka LIOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

https://m.edsoo.ru/9f4071b9

CTOPOHaMU
15 VYron Mexay npsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso00.ru/fe733862
VYron Mexay npsMbIMU B bubnmoreka [JOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTh TIOCKOCTEH: bubmmoreka [JOK
napajiebHbIe TIJIOCKOCTH https://m.edso00.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimme MpocTpaHCTBEHHBIE
19 (GUTypHl Ha IIOCKOCTHU: TETPAd buGnuorexa [JOK
P + 1CTPAsP, https://m.edso0.ru/4a28dc02
KyO, mapasuienenumne/
N bubnuoreka [{OK
20 Hoctpoetine ceeit https://m.edsoo.ru/1d434d0f
. bubnuoreka [JOK
21 IT
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "[Ipsimble ¥ TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.edsoo.ru/9a0a9e56
MPSAMBIX U MJIOCKOCTEMN"
[TeprieHAMKYAAPHOCTD NPSAMOU U
23 HJ'I(I:CKO(;Z”[[I/I'}II'Ie I;eH WK ?1;1 HBIC bubmmorexa [JOK
- TICPHCHAMYIAD https://m.edsoo.ru/b19f6a5d
MPSIMBIC B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHIUKYISIPHBIE K TUNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapauiebHbIE U bu6muoreka [IOK
MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuoreka [JOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

pr[MOﬁ H IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubmmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubnmoreka [JOK
MEePNEHANKYISIPHON MIJIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsmoi bubmmoreka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, ﬁg&?ﬁ;ﬁi{;gg};%?? 43
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

32 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, Eggﬁ;&fgg?ﬁ};ﬁ fofadd
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 paccTosHUE OT TOYKH 10 IIOCKOCTH, Eggjﬁﬁf:&i?ﬁif}mb%s
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

b K

34 paccTosiHUEe OT TOYKH JI0 TIOCKOCTH, h;ISSJ_I;I;T:;;?r(a 1dbee22be
paccTosiHue OT MPSMOM 70 TIIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnuotexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi bubmuoreka [JOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHBIN yroj, JUHEUHBIN yromi bubmuotexa [JOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/c7c777ed

38 [lepneHuKyISIPHOCTD MJIOCKOCTEH: bubmmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[leprieHAMKYASAPHOCTD IJIOCKOCTEH:

bub6nmoreka [IOK

39 HpHsHar HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[leprieHAMKYASAPHOCTD IIOCKOCTEH:
40 MIPU3HAK NEPIEHIUKYIIPHOCTU ABYX bubmmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 TeopeMa 0 TpEX NepHeHANKYIIApax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIPax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX nepHeHAUKYIIApax bubmorexa LOK
https://m.eds00.ru/9f246736
KonrtponsHas paboTta no remam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U bubmuoreka [IOK
miockocteil" u "Yribl MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOTpaHHUKA,
45 BBIITYKJIBIE U HEBBIITYKJIbIE Bubmmorexa [IOK
B https://m.edso0.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKA
IIpu3ma: n-yrosibHas mpu3Ma; rpaHu U
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsI IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl IOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, TpsSIMOYTOIbHBII bubmorexa [JOK

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
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https://m.edsoo.ru/8a7be683

napajiiCJICIUIIEa U €T0 CBOMCTBA

[Mupamuna: N-yroyibHas nupammuaa,
IpaHu ¥ OCHOBaHHE MMUPAMHU/IBI;

48 0OKOBas U I0JIHAS HOBEPXHOCTH bubnnorexa LHOK
p B https://m.edsoo.ru/fblcd0a5
MUPaMU/IbI; TIPABIIIbHAS M YCEUEHHAS
UpamMuia
[TpaBWIbHBIE MHOTOTPAHHUKH:
MOHATHE MTPABUIHBHOTO

49 MHOTOTpaHHHKA; IPaBUIIbHAS IIpU3Ma Bbu6moreka [JOK
U IIpaBUJIbHAS [TUPAMUJA; https://m.eds00.ru/074c8865
MpaBWIbHAS TPEYTOJIbHAS MTHPAMUIA
Y TIPaBUJIBHBIN TETPadp; Kyo
[Ipencrarnenue o MpaBUIbLHBIX

50 MHOTOTPAaHHUKAX: OKTadI bubmorexa HOK

P ' P> https://m.edsoo.ru/a0fdd5bf
TOJEKadAp U UKOCAdIP.
CumMeTpusi B MPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIFHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubmuoreka [IOK
CUMMETPHUH B IHPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuiesieuIe/ 1ax, MPaBUIbHBIX
MHOTOTpaHHUKAX
Brraucnenme 31eMeHTOB

52 MHOTOTPaHHHUKOB: pEOpPa, THaroHaIn bubmmorexa TIOK

P - bebpa, ’ https://m.edsoo.ru/6cdbecef
yTIIBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
IOJIHOM NTOBEPXHOCTH MPSAMOU
N but6mmoreka [IOK
53 MPU3MBI, TUTOMIA/Ib OCHOBAaHUH,

TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

https://m.edso0.ru/37d84157



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

[Tnomans 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHOMN

bu6nmoreka IIOK

>4 HHpaMHf[H’ feopema o nnom"azm . https://m.edso0.ru/5603e30b
OOKOBOH MOBEPXHOCTH YCCUEHHOM
MTUPAMUIBI
55 KonrponsHas pabora o Teme bubnuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 Honsie 06 0bneme https://m.edso0.ru/7ad0020b
. bubnuoreka [{OK
S7 O0BEM mupamHE! https://m.eds00.ru/235171b3
N bubnuorexa [{OK
o8 O0BEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 OOBEM mipamu b1 https://m.eds00.ru/79¢10312
" bubnuoreka [JOK
60 OOBEM mpamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mp3MEI https://m.eds00.ru/79853608
N bubmuoreka [{OK
62 O0BEM mpu3MEL https://m.edso0.ru/1e053890
" bubnuotexa [JOK
63 OOBEM mpH3MbI https://m.edso00.ru/482d3f51
64 KonrtponsHas pabora no teme bu6muoreka [JOK
"O6BEMBI MHOTOT'PaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 060061IeHNE
65 cHUcTeMaTHu3aIvs 3HaHWH. bubmuorexa [{OK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

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



https://m.edsoo.ru/5603e30b
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https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
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[ToBTOpeHmE, 0600IIEHNE
CHCTEMATH3aMs 3HAHUIA.

66 Brrunciienue pacCTOsSHUM: MEXKIY 1 bubmuorexa [IOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bubnunoreka LIOK
67 Hrorosas koHTpoJIbHAsT paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CUCTEMaTHU3aIMs 3HAHUH.
Brruucnenue yrioB: Mex
68 CKpGIIII/IBaIOHIfMI/ICFI Hpﬂl\fliMI/I, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXy NMPSMOU U TIIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TTOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | I[IpakTnueckue
n/n Bcero H3ydeHUsi  oOpa3oBaTeSibHbIE
padoThI padoThI
pecypchl
Cdepa u map: meHTp, pajanyc,

1 HaMeTp; IJIOMIAIb TOBEPXHOCTH 1 bubmmorexa [JOK
A P> rIoman P https://m.eds00.ru/0341bc2b
chepnl
B3anmHoe pacnionokenue cepsl u

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTeabHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 N300paxkenue cdepsl, mapa Ha 1 bubmuoteka [IOK
iockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapryeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHYECKON 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.eds00.ru/6054b8c1
MTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuotexa [JOK
TJI0MA b OOKOBOW U MOJTHOU https://m.eds00.ru/188f6216
MOBEPXHOCTH
N3o0pakenue mumHIpa Ha
TJIOCKOCTH. Pa3BEpTka unuHapa.

6 CeueHust IMIIMH pa (HJ'IOCI(OCTII:IO 1 Bubmmorexa [IOK

H . AP ’ https://m.edso00.ru/016e25eb
napayuIeTbHON UITN
MEPICHIUKYISIPHON OCH [IJIUHAPA)
bubmuorexa [{OK
7 KoHnueckasi moBepXHOCT, 1 1

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
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o0pa3yromine KOHU4eCKon
MOBEPXHOCTH, OCh U BEpLINHA
KOHUYECKOU OBEPXHOCTHU

KOHYCZ OCHOBAHUEC U BEPIIWHA,

8 00pa3yromas 1 0Ch; IO b bubmorexa LOK
pasy UHI L tan https://m.eds00.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTU
Yceu€HHBIN KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/ISI u goxzf;: bubmmorexa [JOK
’ https://m.eds00.ru/1468bab3
MIOBEPXHOCTh
N306paxkenune koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIJIOCKOCTBIO, Bbu6moreka [JOK

10 .
napasulieibHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
TUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPIINHY)

1 KombOunanus ten Bparienus u bu6nmorexa LIOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMCaHHbIA OKOJIO

12 cdepsl; cdepa, BMcaHHas B bubnnorexa [JOK
MHOTOTPaHHUK WIHA B TEJIO https://m.eds00.ru/0b136158
BpaleHus

13 [Toustue 06 06BEMe. OCHOBHEIC bubmuoreka [{OK
CBOMCTBa 00BEMOB Tel https://m.eds00.ru/26a03fb7

but6mmorekxa [IOK

14 &

O6BEM tHTHRPa, Koy https://m.eds00.ru/5513d87b
N bubmuoreka [{OK

15 OOBEM wapa u momaze chepe! https://m.edsoo.ru/d189bde2
16 [TonoOHEBIE TENa B MPOCTPAHCTBE. bubnuorexa [JOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHOIIICHUS MEXTy IUIOINAIMHU
MOBEPXHOCTEH, 00bEMaMHU
IMONOOHBIX TEN

https://m.edsoo.ru/810cfleb

17 KoHTposbHas paboTta 1mo Temam bubnmnoreka HOK
"Tena Bpamenus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTy U B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHue ¥ BBIUUTAaHUE BEKTOPOB bubmrorexa LIOK
P https://m.edso0o.ru/23f4f089
20 YMHOX€eHHE BEKTOpa Ha YHUCIIO bubmrorexa LIOK
P https://m.edsoo.ru/dee379eb
Pa3znosxeHne BekTopa 1o TpéM
21 HEKOMILIAHAPHBIM BEKTOPaM bubmroreia LIOK
p paM. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamienenumnena
Pemenne 3ama4, CBSI3aHHBIX C
22 NpUMEHEHHEM IPaBUII IEHCTBUI C bubmorexa [IOK
p p https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopnnHaTHO-BEKTOPHBINA METO
23 1} I/Ip CIICHUH re0Mef WYECKHUX " bubmrorexa LTOK
pHp p https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsimoyronbHas cuctema
24 KOOpJMHAT B IIPOCTPAHCTBE. bubnuorexa [IOK
Koopaunats! Bekropa. IIpocreitmne https://m.edso00.ru/48db7058
3a/1auyu B KOOPIMHATAX
Yroa Mexay BEKTOpamH. bubmuoreka [IOK
25
CxansipHO€ MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boluncnenue yrioB Mexy bubmmoreka [JOK

MMPSAMBIMH U IIJNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTponbhas pabota no teme

27 "BekTopbl 1 KOOpIMHATHI B 1 bubmmorexa [IOK
" https://m.edso0.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0600IICHUE U
cucteMaTusanus 3HaHui. OCHOBHBIE bubmuorexa [IOK
28 1
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpeHue, 0600IICHNE 1
29 cucremaTtu3aius 3Hanuii. OCHOBHBIC 1 bubnuorexa [IOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpeHue, 0600IICHNE 1
30 CcHCTeMaTu3alMs 3HaHui. 3a1auu 1 bubnunoreka LIOK
IJIAHUMETPUHU U METObI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, 06001IeHUE U
31 cHUCTeMaTH3allus 3HaHUi. 3a1auu 1 bubnuoreka [{OK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perIeHus
[ToBTOpenme, 0600IIEHNE 1
39 crucremaTu3aiys 3Hannii. OCHOBHBIC 1 bubmuoreka [{OK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN
bubnuotexa [JOK
33 Urorosast KoHTpOJbHASA paboTa 1 https://m.e dsocL>.Iru lec24dfc?
34 [ToBTOpeHnue, 0600IIEeHNE U 1 bubnunorexa LIOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

I[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJabTara
7 ['eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
. [TpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIICACTBUS U3 HUX IPU PELICHUU
' reOMEeTPUYECKUX 3a/1a4
- OnepupoBaTh MOHATUSAMHU: NAPAVIEIBHOCTh U NEPIEHIAUKYISIPHOCTH
' HPSMBIX U MJIOCKOCTEN
-4 KnaccugumupoBars B3auMHOE pacroNoXeHUE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yrojl, TpaH JABYT'PAHHOTO YT,
7.5 peOpo ABYIpaHHOTO yIJia, TMHEHHBIN yroj ABYIPaHHOI'O yIiia, TpajycHas
Mepa JBYTPaHHOIO yria
26 OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJBIM U HEBBITYKJIbIN
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (MHpaMuia, MpU3Ma,
' IpSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate  MHOTOTPaHHHMKH, BbIOMpass  OCHOBaHHUS  JJIs
-8 kjaaccuukanuy  (BBIOYKJIbIE W HEBBINYKJIbIE  MHOTOTPaHHMKH,
' [pPaBWJIbHbIE MHOTOIPAHHUKH, TIPSMBIE W  HAKJIOHHbIE IPU3MBIL,
napaJuIeIeUIe /Ibl)
29 OnepupoBatb HOHSTUAMU: ceKyIas IJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHMKOB,
' HCIIOJIB3YS] METOJ CIIE/I0B
Crpouth ce4yeHUsT MHOTOIPAaHHMKOB METOAOM CJEIOB, BBINOIHATh
7.11 (BBIHOCHBIEC) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:
BH/I CBEPXY, COOKY, CHU3Y
7.12 Pematp 3a1aun Ha HAXOXKJICHHE TEOMETPUUYECKUX BEJIMYMH MO 00pasnam




W aJIrOpuTMaM, IMPUMCHAA HU3BCCTHLIC AHAJTIUTHUYCCKUC MCTOIbI IIpHU
pPE€IICHUK CTAaHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha  BbIYHUCICHUC
paCCTOSIHI/IfI MCXKAY ABYMs TOYKaMH, OT TOUYKHU OO0 HpﬂMOﬁ, OT TOYKH OO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIHUMHUCS ITPAMBIMHA

7.13

Pemiate 3a71aun Ha HaXOXKJICHUE T€OMETPUUYECKUX BEJIMYMH IO 00pasLam
WM alNropuTMaM, INPUMEHssS W3BECTHBIC AHAIMTHUYECKUE METObl IIPH
pEeLICHUU CTaHJApPTHBIX MAaTEMATHYECKUX 3a1ay Ha BBIUMCICHUE YIJIOB
MEXY CKPEIIMBAIOIMMHUCA NPSIMBIMH, MEXAY HPSAMON U IIOCKOCTBIO,

MCKAY MJIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

7.14

Bbraucnsate 00bEMBI M IUTOMIANM  MMOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, nupamuaa) ¢ IpUMEeHeHHeM (OpMYJ, BEIUUCIISITH COOTHOLICHHS
MEKY TJIOIIAASIMU MMOBEPXHOCTEM, 00bEMamMu 0 T00HBIX

MHOI'OI'PaHHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHsSI B IMPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HCHTP, OCh U IINIOCKOCTb CUMMCTPHUHU (I)I/Il"ypbl

7.16

W3Bnekatb, MpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HH(YOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha

yepTexkax U pUCyHKax

7.17

[TpumensTh reoMerpuueckue (hakThl A PELIEHUS CTEPEOMETPHUUECKHUX
3a/1a4, NPEAIONAralluX HECKOIbKO IIaroB pEIICHMs, €CIU YCIOBUS

MIPUMEHEHUS 3a/1aHbI B IBHOU popme

7.18

IIpuMeHATs mpocTEHIINE NPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

7.19

[IpuBOAUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TprMeHsITh MOTy4YEeHHbIE 3HaHUS HA IPAKTHKE: aHAJIM3UPOBATh pealbHbIe
CUTyallud W MPHUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peneHus MaTe€MaTHYECKU chopMyIUpOBaHHON pOOJIEMBI,
MOJIEJIMPOBaTh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPHUH, MCCIIEN0BATh
MIOCTPOCHHBIE MOJIENHM C HCMOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUH U
TEopeM, arnmnapara ajareOpsl, pelmaTh MPaKTUYECKHe 3a7a4ul, CBI3aHHBIC C

HaXO0XIACHUEM I'COMCTPHICCKUX BCINYNH

11 KIIACC




Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NpoBepsieMoro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: IUIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KrnaccudunupoBaTs B3aUMHOE pacroiokKeHue cepbl U MIOCKOCTH
OnepupoBaTh TOHSATHSIMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIAPOBOI CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IApOBOTO CJI04, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH Tel BpallleHus,
' T€OMETPHUECKUX TEII C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSAMU: MHOTOTPaHHMK, BIMCAaHHBIA B chepy u
6.7 OINMCAHHBII 0KOJIO cepsl, cepa, BIUCAHHAS B MHOIMOIPAHHUK WIN TEJI0
BpallleHus
68 BbIUMCIIATE COOTHONIEHUS MEXIy IUIOMAJAMU IOBEpXHOCTEH U
' 00BEMaMHU MTOJOOHEBIX TEIT
6.9 N300paxkaTh n3ydaemble (GUIYpbl OT PYKH M C MPUMEHEHHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKHW U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUEHHS Tell
BpallleHus
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBATH HH(OPMAIHIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUTypax, MpPEJICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh TeoMeTpuueckue (akThl sl PELICHHUS CTEPEOMETPHUECKUX
6.12 3a/a4, MPEANoJaraloliX HECKOJBKO IIaroB PEIICHUS, €CIIH YCIOBHUS
MPUMEHEHHUS 3aJlaHbl B IBHOU (hopMme
6.13 OrmepupoBaTh MOHITHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BbIOnmHATE JeMCTBUS CIIOXKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U

YMHOKCHHA BCKTOpa Ha YHCIIO, OGBHCHHTB, KakKMMH CBOMCTBaMHU OHH




o0amaroT

6.15

[TpuMeHsTh paBUIIO NapajlIeNeNnuIe a NPy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTb IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATHI BCKTOpPA,
yroa MCKIAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHEAPHBIC U KOMIIJIAHAPHBIE BEKTOPEBL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, Yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEIECHUE, PACKiIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAMHAT

6.19

Pemars HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4uud Ha IIPHUMCHCHHUC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemate 3amaum Ha [OKa3aTEIbCTBO MAaTEMaTHUCCKHUX OTHOIICHHUM H
HaXO0XKXIACHUC I'COMCTPUYCCKHUX BCIUYHUH II0 o6pa3uaM WK aJIrOpUTMaMm,
IMPUMCHA HU3BCCTHBIC MCTOABI IIpu pEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTb HpOCTGfIH.IHG NporpaMMHBIC CpE€ACTBAa W DJICKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsITh NONy4YEHHbIE 3HAHWA Ha I[PAKTUKE: AaHaJIU3UPOBATH
peasibHble CUTYyallUd U TPUMEHSATh H3yYEHHBbIE MOHSTHS B IpOLECCe
MONUCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYIUPOBAaHHON MpoOIeMBl,
MOJIEJIMPOBaTh pealibHbIE€ CUTYallUd Ha S3bIKE T'€OMETPUH, MCCIIEI0BATh
IIOCTPOEHHBIE MOJENIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHITHH U
TeopeM, arnmnapara aareOpsl, pemaTh NpakTUYeCcKue 3a/1auM, CBSI3aHHBIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCININH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

['eomeTpus

7.1

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TousiTue 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3auMHOe pacnosnoxkeHue INpAMBIX B IPOCTPAHCTBE:  MEPECEKAOIIHECH,
napajuleJibHble U CKpelMBaromuecs mnpsmele. [lapamienbHOCTh NOpsAMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajuleNibHble MpsSMble B  IPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MPSIMBIX, MAPAICIIBHOCTh MPSAMON M IIOCKOCTU. YTJbl C
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXIAYy UpsIMBIMH B IPOCTPAHCTBE.
[TapanmienpHOCTh MJIOCKOCTEHN: NapauleIbHbIE MJIOCKOCTH, CBOWCTBA MapaliesIbHbIX
wiockocteil. [Ipocteiiimue nmpocTpaHcTBeHHbIE (UTYpPHl Ha TIIOCKOCTH: TETpadJp,

KyO, mapajuiesienumnes1, HoCTPOCHUEe CeUeHN!

7.3

IlepneHUKyISIpHOCTE NPSIMOM M IUIOCKOCTH: TNEPIEHAMKYJSAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapaUICIIbHbIE U NEPICHANKYIIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEePNEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMON IEPIIEHANKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MEXAYy IpsAMOM H IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIHsI QPUTypbl Ha IJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocred. Teopema o Tpéx

NEePHEHANKYIIApax

7.4

[TonsiTHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHHMKA, BBIIYKIbIE U
HEBBIMYKJIblE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHUS NPU3MBI, MpsMas W HAKJIOHHAs MpPU3MbI, OOKOBas U
MOJIHAsl TOBEPXHOCTh NMpu3Msbl. [lapannenenunesn, npsiMOYToJIbHbIN apasuieenune
u ero coiictia. [lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAHUE ITUPAMHUJIBL,
OOKOBas M MOJIHAA TIOBEPXHOCTh NMUPAMUJbI, IPABHIbHAS M yCeU€HHAs MUpamujia.
OnemMeHTbl NpuU3Mbl U nOHUpaMuibl. lIpaBUinbHBIE MHOTOTpaHHUKH: IIOHATHE
MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPAMHUIA,

NpaBUWIbHAS TPEYTOJIbHAS MUPaMUA U MPABHIBHBINA TeTpasap, KyO. [IpeacraBnenue




0 MPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKadAp U ukocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI
CummMeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIIBHO TOYKH, MPSIMOH,
7.5 MJIOCKOCTH. DJIEMEHTBI CUMMETPHUH B MUPAMUJIAX, MapajuieJenuneax, mpaBuibHbIX
MHOTOTpaHHHUKaX
Brruncnenue 31€MEHTOB MHOTOTPAHHUKOB: péOpa, amaroHanu, yriel. [lnommans
OOKOBOM TMOBEPXHOCTH U TIOJHON MOBEPXHOCTU MPSMOM MPU3MBI, IUIOMIAb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMoid pu3mbl. [Inomans 60koBOM
MOBEPXHOCTH M TOBEPXHOCTH MPABHIBLHOM MUpaMHJIbI, TEOopeMa O IUIOIMAan
yceu€nHoi nupamupl. [lorstue 06 06béme. OOBEM MUpaMuIbl, IPU3MBI
27 [Tono6uble Tena B mpocTpancTBe. COOTHOIICHUS MEXAY TUIOMIAIIMU TOBEPXHOCTEH,
' 00BEMaMU TOJOOHBIX TEIT
11 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS
6 I'eomeTpust
Hunuuapudeckasl MOBEPXHOCTh, 00pa3yOIMINUe MIWJINHIPUIECKON MOBEPXHOCTH, OCh
6.1 HWIMHIPUYECKON TOoBepXHOCTH. [lMmuHAp: OcHOBaHUS UM OOKOBas MOBEPXHOCTb,
oOpa3ytomias u oCh, TUIOIaAh OOKOBOW 1 MTOJIHOW TOBEPXHOCTH
Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIITMHA
6.2 KOHWYecKoi moBepxHocTH. KoHyc: OocHOBaHHME W BeplIMHA, 00pasyromias U OcCh,
' oAb OOKOBOM M TIONHOM MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyromiue u
BBICOTA, OCHOBAHUS U OOKOBast MOBEPXHOCTH
Cdepa u map: neHtp, paauyc, AMaMeTp, IIoUalb NOBepXHOCTH ceprl. BzaumHoe
6.3 pacnosnoxeHue cdepbl U TUIOCKOCTH, KacaTellbHasi MJIOCKOCTh K cdepe, IUIonaab
cepsl
6.4 N306paxkeHue Ten BpallieHUs Ha MII0CKOCTH. Pa3BépTka nunuHApa u KOHyca
6.5 KomOunanmu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OINHCAaHHBIN
' okoJ10 cdepsl, chepa, BIIUCAaHHAS B MHOTOTPAHHHK, HJIH TEJIO0 BpAIEHUS
[TonstTre 06 oO6béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO Tapajuienenunena W ciueAcTBus u3 He€. OO0bEM IUIMHApPA,
koHnyca. O0bEM mapa u mionmaab chepsl
6.7 [Tomobuple Tema B mpocTtpaHcTBe. COOTHOIICHHS  MEXIY  IUIOMIASIMU
. MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET




6.8

Ceuenust uunuHApa (MapajuiesibHO U NEPIEHIUKYISIPHO OCH), CEUEHHUS KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILUHY), CEUECHUS 11apa

6.9

Bektop Ha miockoctd U B mpocTpaHcTBe. ClOKEHHE U BBIYMTAHUE BEKTOPOB.
YMHOXeHHEe BeKTopa Ha yucio. Pa3nokeHue BeKTOopa 1Mo TpEM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C

IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU

6.10

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitmne 3agaun B KOOpAuHATaX. Yron Mexay Bekropamu. CkanspHoe
IMPOU3BCACHUC BCKTOPOB. Breraucnenne YIJIOB MCXKAY NPAMBIMU M INIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTOJ IIPU PpCIICHUU I'COMCTPHUYCCKUX 3a/lav




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsIeMOro OCHOBHOI1 00pa3oBaTeJIbHOI MPOrpaMMBbI CPpeAHero oo1ero
TpeOoBaHUs o0pa3oBaHust

Bnagenue meromamMu J0Ka3aTeNbCTB, aIrOPUTMaMHU pEIICHUS 3a4ad;
yMeHue (OpMyIUpOBaTb U OINEPUPOBATH IMOHATHUSIMHU: OIIPENEICHUE,
aKcuoma, TEOpeMa, CJEICTBHE, CBOMCTBO, IPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITHUPOBATH
0o0paTHOE U IMPOTUBOIOJIOKHOE YTBEp)KJIEHHE, NMPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEDPBI, HCIOJIB30BaTh METOJ MAaTeMaTHYECKOW WHIYKINH;
IIPOBOAMUTH  JI0KA3aTelIbHBIE PACCYXKACHUA IIPpU PELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYIO  IIPaBUJIBHOCTb  PACCYXKACHUH;  yMEHHUE
ONEPUPOBATh MOHATUAMU: MHOXKECTBO, IOJMHOXECTBO, ONEpaluy Hajl
MHOXECTBAMH; yMEHHME HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs ONKUCAaHUs PEaJbHBIX MPOLECCOB U ABJICHUM U IIPU PELICHUN
3aJa4, B TOM 4YHCIE€ M3 JAPYrux Y4YeOHBIX MpPEeIMETOB; YyMEHHE
OIIEepUPOBATh MOHATHAMMU: rpad, CBA3HBINA rpad, IepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb W OIUCHIBaTh Tpadbl Ppa3InYHBIMU

croco0amMu; NCIOIb30BaTh Tpadbl IPHU PEIICHUH 3a/1a4

YMeHue ornepupoBaTh MOHATHSAMHU: HATypaJlbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETEHb C IIeNIbIM MOKa3aTenaeM, KOPeHb HATypallbHOM CTeNeHU, CTENEHb
C palMoOHaJIbHBIM  TIOKa3aTelleM, CTeNeHb ¢  JICHCTBUTEIBHBIM
MokasarejeMm, JiorapudM UWCIa, CHHYC, KOCHHYC H TaHTEHC
MPOU3BOJILHOTO YHUCIIA, OCTATOK IO MOJIYNIO, PAaIMOHAIBHOE YHCIIO,
UppallMOHAIFHOE  YHMCJIO,  MHOXECTBA  HATYpalbHBIX,  IENbIX,
2 palOHAJIbHBIX, ﬂeﬁCTBHTeHBHBIX YHUCEII, YMCHUC HUCITIOJIB30BaATh
MPU3HAKUA JETUMOCTH, HAaUMEHBIIMA OOIIMA AETUTENb M HauMEHbIIEe
o01Iee KpaTHOE, aTOPUTM EBKIIMIA TIpH pelIeHUH 3a1ad; 3HAKOMCTBO C
Pa3siIMIHbIMU IIO3NIITMOHHBIMH CUucCTeMamMu CUMCIICHUA, YMCHUC
BBIIIOJIHSITH BBIYHCIIEHUE 3HAUEHUU U HpCO6p330BaHI/Iﬂ BI:Ipa)KCHI/Iﬁ cO
CTeNeHsMH M JjorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PANMOHAIBHBIX

BLIpa)KCHHﬁ; YMCHHUC OICPUPOBATH MNMOHATUAMU: ITOCIICAOBATCIBHOCTD,




apudmernueckas nporpeccusi, reoOMeTpUuYecKast nporpeccusi,
OCCKOHEYHO yOBIBafOIIas TreoMETpHYecKass TPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJIE C MOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMmMeHHE ONEpUpPOBaTh TMOHATHIMHU: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMIUJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIUJIEKCHOTO
yucina, ¢opMa 3aldCH  KOMIUIGKCHBIX 4Hcell  (reoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpanyeckas); YMETh IMPOU3BOAUTH
apudMETUYECKHE JEeUCTBUS C KOMIUICKCHBIMHA YHCJIAMH; IPHUBOJIUTH
MpUMEPhl  UCTIOJB30BAHMS  KOMIUIEKCHBIX ~ YHCE;  ONEpUpPOBATH
MOHATUSAMM: MaTpuma 2x2 W 3X3, oONpeneauTeslb  MaTpHlbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPECACIIUTECIIA

VYMmenue ONCpHUpOBaATh IMOHATHUAMU. pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/I‘IeCKI/Ie, TPUT'OHOMETPUIYCCKHEC
YpaBHCHHA W HCPABCHCTBA, MHX CHCTCMbI; YMCHHC OIICPHUPOBATH
INOHATHUAMU: TOXIACCTBO, TOXICCTBCHHOC Hpeo6pa30BaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTEMa ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB MW CUCTEM; YMCHHUC pPCIIaTb YpPABHCHMHA,
HCpPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCPABCHCTBA HW CHUCTEMblI C TIIapaMETpOM; IIPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMBbI I PCHICHUA MATCMATHYCCKUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HAaYKH U peanLHoﬁ KHN3HHU

YMenue onepupoBaTh NOHSATUAMU: (QYHKIUS, YETHOCTh (QYHKIMH,
NEPUOUYHOCTD (PYHKIIUH, OrpPaHUYEHHOCTh (PYHKIIMM, MOHOTOHHOCTbH
(GyHKIUH, SKCTpeMyM (QYHKIIMHM, HauOoJblliee M HAaMMEHbIIee 3HAYCHUS
(GYHKIMU Ha IPOMEKYTKE, HENpepbIBHAs (YHKIIMS, aCUMITOTHI rpaduka
(GbyHKIUY, TiepBas U BTOpas MPOU3BOAHAA (PYHKLIMU, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOM3BOJHON, NEpBOOOpa3zHas, OINpeneNEHHbIN
UHTErpai; yMeHHEe HaXOAWTh aCUMOTOTHI rpaguka (yHKIUU; yMEHHE
BBIUUCIATh IPOU3BOJAHBIE CYMMBI, IIPOU3BEAEHHUSA, YacTHOIO U
KOMIIO3UIMU (YHKIUH, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GYHKIMK; yMEHUE HAXOIUTh MPOU3BOJHBIC 3JEMEHTApHBIX (YHKLUH;
YMEHHUE HCIOJIb30BaTh MPOM3BOJHYIO [UI MCCIEIOBAHUSA (DYHKIMH,
HaXoJWTh HauOOJbIIME M HAWMEHbIIWE 3HAUYEeHUS (YHKUUN; CTPOHTH
rpadMKd MHOTOWIEHOB C HCIOJb30BAHMEM almapaTa MaTeMaTHYeCKOro
aHaJIM3a; NPUMEHATh IPOU3BOAHYIO MJIs HAXOXKIEHUS HAWIy4dlIEero

pEeIICHUA B IMPUKIAAHBIX, B TOM YHCJIC COHHAJIBHO-D3KOHOMHUYCCKHX H




¢bu3nuecKkux 3a7adax; HaXOAUTh TUIOMIAN U 00BEMBI (DUTY C TTOMOIIBIO
MHTErpaja; MPUBOJIUTH NMPUMEPHl MaTEMaTHYECKOTO MOJICIUPOBAHHS C

MOMOIIBI0 AU depeHIINaATbHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHKIUH, oOOpaTHas
GyHKIMS, KOMIIO3MIUS (QYHKIMH, JUHEHHas (QyHKUIus, KBagpaTHYHAS
byHKIHA, panuoHaabHas byHKIMA, CTEIIEHHAsI byHKuus,
TPUTOHOMETpUYECKHue (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GbyHKIMHM, TOKa3aTenbHas | Jorapudmuyeckas (GyHKLIUU; YMEHUE
CTPOUTH TpaUKH H3YyYCHHBIX (DYHKLUH, BBITOJIHATH NPEOOpPa3OBaHUS
rpaduKoB (HyHKIUH, UCTIOIB30BaTh TPAPUKH IS U3YYSHHS TPOLIECCOB U
3aBUCHMOCTEH, MPH pPEIICHUN 3a/ad U3 JAPYTUX Y4EOHBIX MPEIMETOB U
3a7a4d U3 peabHON JKU3HU; BBIPAXATh (POPMYIaMU 3aBUCHIMOCTH MEXIY
BEJIMYMHAMH; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHus ypaBHEHHI, HEPABEHCTB U 3a/1a4 C TapaMeTpaMu; U300pakaTh
Ha KOOpJMHATHOW IUIOCKOCTH MHOXECTBA pEIICHUH YypaBHEHUH,

HCEPaBCHCTB U UX CUCTEM

VYMeHue pemnath TEKCTOBBIE 33Jayd pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, padoTy, CTOUMOCTh TOBapOB U
yCIyT, HAJIOTH, 3a/1a4M U3 00JacTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCJIOBHUIO 3aJayd, HUCCIEAOBATh IOJYYEHHOE pELICHUE U
OLICHMBATh TPaBJONOA00HOCTh pPE3yIbTAaTOB; YMEHHE MOJEINPOBATh
peanbHbIE CUTyallUM Ha SA3BIKE MATEMaTUKH; COCTABIIATH BBIPAXKCHMS,
YpPaBHEHHUs, HEPAaBEHCTBA M HX CHCTEMBbl 10 YCJIOBHMIO 33J1ayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C HCIOIb30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yabTaT

YMeHne oneprupoBaTh MOHATUSMU: cpelHee apudMeTHIeckoe, MeIuana,
HauOoyplllee M HAWMEHbLIEe 3HAUYEHHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOTO HabOpa; YMEHHE W3BJIEKATh,
MHTEpIPETHPOBaTh HMH(OpPMAIMIO, TMPEACTaBICHHYIO B Talnuuax, Ha
IrarpaMmmax, rpadukax, OTpa)karoIryto CBOMCTBA PeaTbHBIX POIECCOB U
SBJICHHIA; TIPEICTABIATH HH(POPMAIIMIO C TIOMOLIBIO TaOJIHIl U TUArpaMM;
UCCIIeI0BaTh CTAaTUCTUYECKUE TaHHBIC, B TOM YHCIE C NPHUMEHEHHEM
rpadUUecKuXx  METOJOB UM  DJIEKTPOHHBIX  CPEJACTB; IpaduvecKu

WCCIeAOBaTh COBMECTHBIE HAOMIONEHHWS C TIOMOIIBIO  JUarpaMm




paccenBaHys U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh NOHATHSAMHU: CIyYalHBIA OIBIT M CIIy4aliHOE
COOBITHE, BEPOSTHOCTb CIYy4alHOTrO COOBITUS; YMEHUE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BaHUEM TIpaUuecKUX METOJIOB; HPUMEHSTH
(GopMyJbl CIIOKEHUSI M YMHOXXEHHUS BEpOSTHOCTEH, (opMyily IOIHOH
BEpOSATHOCTH, popmyny bepHymim, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLIEHUBATh BEPOSATHOCTH pEAbHBIX COOBITUH; YMEHHME OIEpPUPOBATH
MOHATUSIMU: CIIydaiiHas BEJIMYMHA, paCIpE/eiCHUE BEPOATHOCTEH,
MaTeMaTH4eCcKoe OXHMJaHHe, AMCIEpCUss U CTaHIapTHOE OTKJIOHEHHE
CIlydailHOH BeNMYMHBI, (YHKIUU paclpenesieHuss ¥  IUIOTHOCTH
PaBHOMEPHOr0, IMOKa3aTeIbHOIO W HOPMAJIbHOIO pPacCHpelesIeHHIH;
YMEHHUE WCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHpPEICNCHUA IS
peleHust 3a1ayd; 3HAKOMCTBO C TMOHATHAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABl BBIOOPOYHBIX HCCIIECOBAHUH; YMEHHE TPUBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHUCENI B HMPUPOAHBIX M OOLIECTBEHHBIX
SBJICHUSIX; YMEHHE ONIEpUPOBATh MOHATUSAMH: COYETaHUE, TIEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OmHOM HploTOHA; ymeHHe
MPUMEHSITh KOMOMHATOPHBIE (PAKTHl M PACCYKICHHS IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  peallbHBIX COOBITHIA; COCTaBIISATh

BEPOSTHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH MTOJIYYEHHBIA pE3yIbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, NpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIa, IUIOCKUH  yrou,
JBYTpaHHBIA YToJ, TPEXTPAHHBIM Yroj, CKPEIIMBAIOUIMECS MpsSMBbIE,
MapajuiebHOCTh U MEPHEeHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yro
MEXIY NPAMBIMH, YIOJ MEXAY IPSIMONH M IUIOCKOCTBIO, YIOJ MEXKAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSHHUE MEXIY
MPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIOIb30BaTh IIPU
pelIeHny 3a/a4 U3y4deHHble (PaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPY)KAIOLIET0 MHpa; CTPOHUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIbI0 T'E€OMETPUUECKUX TMOHATHI U

BCJIMYHWH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3a1a4Yn
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YMeHue onepupoBaTh MOHATHAMHM: IUIOMIATL (QUTYpHI, 00BbEM (UTYpHL,
MHOTOTPAaHHHK, NMPAaBWIBHBI MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHUKA,
Ky0, mapajuienenuries, Mpu3Ma, NUpamuaa, (Gurypa M MOBEPXHOCTH

BpallleHus, UWIMHAP, KOHYC, Iap, cdepa, IOMmans cepbl, IUIOMAIb




MOBEPXHOCTU NHPaMHJIbI, TPU3MBI, KOHYyCa, IWIMHApa, 00BEM Kyoda,
MPSIMOYTOJIBHOTO Napajielenuneaa, NUpaMuabl, MPU3Mbl, LUIUHIpPA,
KOHyca, 11apa, pa3BEPTKA MOBEPXHOCTH, CEYEHUS KOHyca U LMJIMHJIpA,
MapajuieJIbHbIE OCH WM OCHOBAHUIO, CEUEHUE 1Iapa, IJIOCKOCTb,
Kacaromascss cdeppl, HUIMHIPA, KOHYCa; yYMEHHE CTPOHMTH CEUCHHE
MHOTOTpaHHHUKa, U300pakaTb MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTU
BpAILIEHHUs, UX CEYEHUS], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
yYMEHHE MPUMEHSITh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSATEIHHO
(hopMyIHPOBATH OIPEEICHUS H3y4aeMbIX (DUTYp, BBIBUTaTh THIIOTE3BI
O CBOMCTBax U MPHU3HAKAX reoMeTpHUYecKux (Guryp, o0OCHOBBIBATH WIU
OmpoBepraTb MX; YMEHHE TMPOBOAUTH Kiaccudukanuoo Quryp mno
Pa3IUYHBIM TPHU3HAKaM, BBIMOJIHATH HEOOXOIUMbBIE TOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh MOHITHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuleNbHbI MEePeHOC, CUMMETPUS Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MMOAOOMSA, TOAOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHbIE W MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPUUYECKHE OTHOIICHUS
MpH pElIeHUH 3a]a4; HaXOJUTh TEOMETPUYECKHE BETUYHMHBI (JJIHHA,
yroJ, IJIomaab, O0BEM) MpH pelIeHWH 3a7ad U3 JAPYruX yueOHBIX
MPEIMETOB M U3 PEalbHON KM3HU; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEJIMYUHBI (IJIMHA, YTOJ, IUIONIaAb, OOBEM, ILIOMIATh TMOBEPXHOCTH),
WCIONB3Ysl M3y4YeHHBbIE (QOpPMYJBl M METOMABI, B TOM 4YHCIE: IUIOIMAIb
MTOBEPXHOCTH MHUPAMUJIBI, TIPU3MBI, KOHYCA, IMIHHIPA, TUTOMAIb Cepsr;
00bEéM Ky0a, MPSMOYTOJIBHOTO Mapasuielenumneia, MUPaMUIbl, MPU3MBL,
OWIMHApA, KOHYyCa, Iapa; YMEHHWE HaXOAWTh OTHOIIEHHE O0BEMOB

NOJOOHBIX (GUryp
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YMeHue onepupoBarh MOHATUSAMU: NMPSAMOYTOJIbHAsI CUCTEMa KOOPAUHAT,
BEKTOP, KOOPJAMHATBl TOYKH, KOOPAMHATBl BEKTOpa, CyMMa BEKTODPOB,
MIPOM3BEICHNE BEKTOpAa Ha 4YHCIIO, pa3joXeHHe BeKTopa Mo 0Oas3ucy,
CKaJSIPHOE TIPOM3BEJECHUE, BEKTOPHOE IPOMU3BEACHHUE, YIOJl MEXAY
BEKTOpPaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ
JUI  peleHHs TeOMEeTPUYECKMX 3ajad W 3ajad JAPYruxX Y4eOHBIX

MPEIMETOB
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YMeHne BBIOMpATh TOAXOASAIIMK METOA JUIsl pEHICHHS 3aJauu;




NMOHMMAHUE 3HAYUMOCTH MaTeMaTUKU B U3YYECHUU MPUPOJHBIX U
OOIIECTBEHHBIX MPOIIECCOB W  SABIIEHUH; YyMEHHE pacrno3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IPHUBOJIUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUH POCCHUHCKOM W  MHUPOBOH

MaTeMaTU4eCKOU HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna u BIYUCIIECHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

19 Pammonanbupie  uymcna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaibHOU cremeHu. [leiicTBus ¢ apudmernaeckumu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

v Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ palioHaIbHBIM MToKa3zarenaeM. CBoOMCTBa
' CTETEHU

. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

HevictBurenbHple yucia. ApudMeTHYecKHe ONepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkéHHble BEIYUCIEHHS, PaBUiIa OKPYTJICHUS, IPUKU/IKA U OL[CHKa
pe3yabpTaTa BEIYUCICHUN

1.8 [IpeobOpazoBanue BeIpaKEHHIA

1.9 KommuiekcHsle uncna
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 [enbie u 1poOHO-pallOHATbHBIE YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHUS

2.4 [ToxazarenbHbIE U TOTapuPMUUECKHE YpaBHEHUS

2.5 Lenblie n 1poOGHO-paIOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [TokazaTenpHbIC U JOoTapUMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyecKkrue HEpaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu




2.11

Martpuna cuctemsl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpULIbl

3 OyHKIUHT U TpapUKU
31 OyHKIUs, cnocoObl 3amanus QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC
' ¢ynkuuu. YétHeie u HeuéTHbIe GyHKUMU. [leprnoanyeckue GyHKIMN
OOnacte omnpezneneHus W MHOXKECTBO 3HaueHUM ¢yHkuuu. Hymu ¢yHkuun.
3.0 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIIHH.
' Makcumymbl ¥ MHUHUMYMBl (QyHkuuu. HauOosbliee M HauMmeHblllee 3HAa4YE€HUE
(GyHKINU Ha TPOMEXKYTKE
33 Crenennass (yHKIMsS C HaTypaJbHBIM M LEJbIM TOKazareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyia CII0KHBIX MPOIIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonnas GyHkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX HYHKINN
[IpumeHenne mNpPOU3BOJHOW K MCCIEAOBAHUIO (QYHKIMI Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxokaeHne HanOoNbIIero 1 HaMMEHbBIIEro 3Ha4eHusl (PYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoXecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu Hajl MHOKecTBaMu. J[narpaMMel Disiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®Durypsl Ha MITIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu




7.4

Tena v MOBEPXHOCTH BPALLECHUS

7.5

Koopaunatsl 1 BEKTOpBI




®OHJA ONEHOYHLIX ITPOLEAYP

YMK TI'eometpus 10-11 YueOnuk a1 oOuieo0pa3oBaTenbHbIX YupexaeHuil. ba3oblil u
npodunbHbINA ypoBeHb. A BT 0 p bl : JI.C.Atanacsan, B.®.byrty3os, C.b.Kagomiies u ap.
NznarensctBO [IpocBemieHue.

KoHTpPo/IbHO — N3MepUTeIbHbIE MATEPHUAJIBI:

KontpoabHas padora Nel «B3auMHoe pacnoJioxkeHue NpsiMbIX B IPOCTPAHCTBE»

Bua KoHTpOJISI: TEMATUYECKHUI
Ha3HayeHue KOHTPOJIbHOW PadOThI: OLICHUTH YPOBEHb OCBOCHHUSI OOYYAIOUIMMHUCS Y4EOHOTO
Marepuaia 1o teme «B3auMHoe pacrogokKeHUe IPSIMbIX B IPOCTPAHCTBE

Conepxanue padoThl ompeaenseTcs Ha OcHOBe DenepasbHOTO  TOCYJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO 0011ero oopazoBanus (PI'OC O0O0).

Crpykrypa padoThl.
Ne 3aj. Kpurepuu oueHnBanus
1 4 Oaa — BEpHO BBIIIOJHEHO BCE 3aJJaHUE;

3 Gayuta — omyIileHa ojiHa ONINOKa;
2 OaJia — IOMYIIEHBI BE OIIMOKY;

1 Gay1 — nonyiieHsl TpU OMINOKHY;
0 6anI0B — HET pelIeHHsI IM HEBEPHOE PELICHHE.

2 4 Garna — BEpHO BBITTOJIHEHO BCE 3a/1aHNC;
3 Oana — nomylieHa oJiHa OIIMOKa;
2 Gaiyia — IOMYIIEHBI IBE OIIMOKY;

1 Gamn — 1onyIIeHbl TPU OITHOKH,
0 0anI0B — HET pelIeHNs UM HEBEPHOE PEIICHHUE.

KoHnTponbHasg paboTa COCTOUT U3 2 3aJJaHUM, BCE SBISAIOTCS 33JaHUSIMU 0Aa30BOTO YPOBHS.
Ha Beimoninenue padbotsl oTBOAUTCS 40 MUHYT, HA MHCTPYKTaX — 5 MUHYT.

[IIxaJsia nepeBoaa nepBUYHOrO 0as1JIa 32 BHINOJHEHHE KOHTPOJbLHON Pad0Thl B 0TMETKY IO
NATHOAILHOM LIKAJIe:

[lepBuyHBIN 0-3 4-5 6-7 8
oaut
Onenka «2» «3» «4» «S5»

O0001IeHHBbIN IIJIAH KOHTPOJILHOM PadoThI

Ne Koabl npoBepsieMbIx Koanl YpoBenb | MakcumaJabHBIN
3aJaH 3JIEMEHTOB MeTanpeaMeT | CJIO0KHOC 0aJi 3a
ust coJlep:KaHus HBIX ™ BbITIOJIHEHH €
pe3yJibTaTOB 3a]aHuA
00y4eHus
1 21.1,2.2.1 1.2,2.2,4.2 b 4
2 231-241 3.1,32,44 b 4




TexcT KOHTPOJILHOI PadOTHI.
| Bapuanr.

Nel. OcnoBanue AD tpanenuu ABCD nexur B miockoctu « . Yepe3 Touku B u C mpoBeaeHbI
napajuiebHbIe MPsIMbIE, MIEpeceKarolie IOCKOCTh @ B Toukax E u F cooTBeTcTBEHHO.
a) KakoBo B3aumHoe nosioxxenue npssmeix EF u AB?
0) Uemy paBeH yroa mexay npsimeiMu EF u AB, eciiu Z/ABC =150° ? [TosicHUTE OTBET.

Ne2. Jlan mpoctpancTBeHHbIN yeThipexyroiibHuk ABCD, B kotopom auaronanu AC u BD pasnbl.
CepenrHbI CTOPOH 3TOTO YETHIPEXYTOJIbHUKA COCTUHEHBI TIOCTIEI0BATEIBHO OTPE3KAMH.
a) BeImoiHUTE pUCYHOK K 3a/1a4e.
0) JlokaxuTe, 4TO MOTYYEHHBII YETBIPEXYTOIBHUK €CTh POMO.
Il BapuanT.

Nel. Tpeyrompaukun ABC u ADC nexar B pa3HBIX IDJIOCKOCTSX W MMET o0iryo cropony AC.
Touka P — cepenuna croponst AD, a K — cepenuna croponst DC.
a) KakoBo B3anmHoe nonoxxenue npsimeix PK u AB?
0) Uemy paBen yron mexnay npsmeimu PK u AB, eciu ZABC =40° u /BCA =80°? [losicuute
OTBET.

Ne2. Jlan npocTpancTBeHHbIN yeThipexyroibHiuK ABCD, B kotopom M u N — cepenunbl cropon AB
u BC cooTBeTCTBEHHO.
EeCD, KeDA DE:EC=1:2, DK:KA=1:2.

a) BeImoiHUTE pUCYHOK K 3a/1a4e.
0) HoxaxwuTe, uto uerbipexyroibHUK MNEK ecth Tpamnerusi.

KontposbHas padora Ne2 «I[lapajuiesibHOCTh NPSAMBIX B POCTPAHCTBE»
Bua KoHTpOJISi: TEMAaTUUECKUI

Ha3nayeHue KOHTPOJBbHOH PadoOTHI: OIECHUTH YPOBEHb OCBOCHHUS OOYyYarOUUMHUCA Y4EOHOTO

maTepuaia mo teme «llapamieaTbHOCTh IPSIMBIX B POCTPAHCTBE)
Conepxxanue padoThl  ompeaenseTrcss Ha ocHOoBe DenepasbHOTO  TOCYJAapPCTBEHHOTO
00pa3oBaTeNLHOIO CTaHAapTa OCHOBHOTO o011ero oopaszosanus (GI'OC O0OO0).
Crpykrypa padoThbl.
KonTtponbsHas pabota cocTouT U3 3 3aaHuii, BCE ABISIOTCS 3aaHUSIMHU 0a30BOTO YPOBHS, U
OJTHO — 3aJJaHHSIMH TTOBBIIIEHHOTO YPOBHHI.
Ha BemosHeHne padboThl oTBOAUTCS 40 MUHYT, Ha HHCTPYKTaX — 5 MUHYT.

Ne 3aj. Kpurepuu oueHuBanus
1 2 GaJia — BEpHO BBITIOJIHEHO JIBA 3aaHKS,

1 Gann — BBINOJIHEHO OJIHO 3a/IaHUE;
0 0a10B — HET pellIeHNs WU HEBEPHOE PEIIEHHUE.

2 2 Gainia — BEpHO BBIMOJIHEHO BCE 3aJaHUE;

1 Gamn — momyIieHa ojiHa OIroKa;
0 0aJUI0B — HET PENICHUS I HEBEPHOE PEIICHHUE.

3 2 Gaiia — BEpHO BBIMOJIHEHO BCE 3aJaHUE;

1 Gayut — BEpHO PENICHO OJTHO 33J/IaHNE;
0 6aI0B — HET PEIICHMS MJIM HEBEPHOE PEIICHHE.




IIkana nepeBoaa mnepBUYHOIO 01 32 BHINOJHEHHE KOHTPOJILHOM pad0Thl B OTMETKY 110
NATHOAJUIBHOM HIKAJIe:

[TepBuyHbBIiA 0-2 34 5 6
oayn
OneHKa «2» «3» «4y «S»

O0001eHHBIN IUIAH KOHTPOJILHOH padoThI

Ne Koab! nposepsiembIx Koabt YposeH MakcumMajbHbIH
3aJaH | 3JIEMEHTOB COJEPKAHUA | MeTamnpeaM | b 0aJu1 32 BBINIOJIHEHHE
us €THBIX CJIOKHO 3aJaHus

pe3yJabTaTo | CTH
B 00y4eHHus

1 211-2.23 1.2,2.2 b 2
2 3.1.1,3.1.2 1.2,4.2 b 2
3 244 3.1,3.2 b 2

TexkeT KOHTPOILHOM PAadOTHI
| Bapuanr.
Nel. IIpsimMbie a 1 b nexxat B mapauieIbHBIX IIOCKOCTSX @ U . MOTYT JIA 3TH MPSIMBIC OBITh:

a) MapajuiebHbBIMU;  0) CKpEIIMBAIOIUMUCS?
Crenaiite puCyHOK JIJIsl KQKI0T0 BO3MOYKHOTO CITy4asl.

No2. Yepes Touky O, nexalryro MEX1y MapaJuieIbHbIMU INIOCKOCTAMU @ U f3, IPOBECHBI MPSIMbIE
| u m. Ilpsimas | mepecekaeT MIOCKOCTH @ M B B TOYKax A1 U A2 COOTBETCTBEHHO, psiMast M — B
TOuYKax B1 u Bp. Halinure nimuny orpeska A28, ecnu AB, =12cm, BO: OB, =3:4.

Ne3. WM3o6pasute mnapamienenunen ABCDABC,D, M TNOCTPOHTE €ro CEYEHHE IUIOCKOCTHIO,
npoxoasimein yepe3 Touku M, N u K, seistomuecs cepeaunamu pedep AB, BC u DD;.

Il BapuanT.

Nel. TIpsimbie a u b jtexat B iepeceKkaromx MmIOCKOCTIX o U £ . MOTYT JIH 3TH MPSAMbIE ObITh:

a) mapaJuieIbHBIMUA;,  0) CKPEITUBAIOITUMUCS ?
Cremnaiite puCyHOK JUJIsl KQXKI0T0 BO3MOYKHOTO CITydast.

No2. Yepes Touky O, HE JekKallyl0 MEXAY MapauIeIbHBIMHU IJIOCKOCTIMH & W f3, NPOBEACHBI
npsimbie | 1 m. [psimast | mepecekaer miockocTd @ u B B Toukax A1 U A2 COOTBETCTBEHHO,
npsAMas M — B To4Kax By u B,. Haiinure ymny otpeska 4181, ecim AB, =15¢m, OB : OB, =3:5.

Ne3. M306pazute Terpadap DABC M MOCTPOHTE €ro CE€YeHHE IJIOCKOCTbIO, MPOXOASAIICH udepes
touku M u N, spmstomuecs cepeaunamu pedep DC um BC u touky K, Takyro, 4TO
K e DA AK:KD=1:3.

KonTtpojabHasi padora «[lepneHIuKyISIPHOCTHh NPAMBIX B IPOCTPAHCTBE)

Bujx KOHTPOJISA: TEMAaTUYECKUI
Ha3HayeHue KOHTPOJIbHON PadOThI: OLICHUTh YPOBEHb OCBOCHHUS OOYYAIOUIUMUCS Y4EOHOTO
Marepuana 1o teme «lleprneHauKyIaspHOCTh MPSAMBIX B TPOCTPAHCTBE»



Conep:xxanue padorbl  onpenensiercss Ha ocHoBe  DenepanbHOro  rocynapCcTBEHHOIO
00pa3oBaTeILHOIO CTaHAapTa OCHOBHOTO o011ero oopaszosanus (PI'OC OOO0).
CtpykTypa padoThil.
KonTponbHas paboTta coCTOUT U3 2 3aJlaHuil, BCE ABISAIOTCS 3a1laHUsIMU 6a30BOTO YPOBHSI.
Ha Bemonnenue pabotel oTBOANTCS 40 MUHYT, HA HHCTPYKTAX — 5 MUHYT.
Ne 3ap. Kpurepuu oneHuBanusi

1 2 Oama — BCPHO BLITIOJIHCHBI BCC 3aIaHHNA;

1 6ayu1 — BBIIOJIHEHO OJHO 3aJaHUE;
0 6anI0B — HET PENICHUs UM HEBEPHOE PEIICHHUE.

2 2 Ga1a — BEpHO BBITIOJIHEHO BCE 3a/1aHUE;

1 Gayut — momyIieHa ofHa OITNOKa;
0 0amI0B — HET PEIICHHS MJIM HEBEPHOE PEIICHHE.

IlIkaJsia nepeBoaa NEPBUYHOIO 0aJ/LJIa 32 BHINOJHEHHE KOHTPOJIbHOMH Pa0d0ThHI B 0TMETKY 110
NATHOAJILHOM IIKAJIE:

[lepBuuHbIN 0-1 2 3 4
Oast
Onenka » «3» «“4» «S»

O0001IeHHBIN IIJIAH KOHTPOJILHOM padoThI

Ne Koap! nposepsieMbIx Koab1 YpoBens | MakcumaJbHBbIN 02171
3ajga 3JICMEHTOB MeTanpeJ | CJOKHOC | 32 BbINOJIHEHUE 3aJaHUsA
HUA coJep:KaHus METHBIX ™

pe3yJabTarT
OB
o0yueHust
1 3.1.1-33.1 1.2,2.2, b 2
4.2
2 3.1.1-3.3.3 1.2,4.4 b 2
TexcT KOHTPOJILHOI PadoOTHI.
| BapuanT.
Nel. lnaronans ky0Oa paBHa 6 cMm. Haiigure:
a) pebpo kyoa;

0) KOCHHYC yTJia MEXTy TUaroHAISIMU Ky0a U TJIOCKOCTHIO OJTHOM U3 €ro TPaHei.
No2. B npsAMOyroJibHOM mapajijieienuiie/ic CTOPOHbl OCHOBAHUS paBHbI 5 cM U 12 cM. [Iuaronans

napaulelienunena oopasyer ¢ INIOCKOCThI0 ocHoBaHus yroa B 45° Haiimure GokoBoe pedpo
napajuiesienunesaa.

Il BapuanT.
Nel. OcHoBanueM TPSMOYrOJILHOTO  TapajUielenunena CIy>KUT KBaapaT; JAHaroHaib
napauIelIeNnIIe/[a paBHa 2v/6 CM, a ero H3MepeHus oTHocaTcs Kak 1:12 Haiiure:
a) U3MEpPEeHUs NapalyIesenuIena;
0) CHHYC yIJia MEXK]ly IMaroHaJblo Napajijiesienueia U MIOCKOCThIO €r0 OCHOBAHMUS.
No2. OcHoBanuem mpsMOTro mapajuienenunesae sApiasercs poMO ¢ auaroHansmu 10cm u 24 cm, a
BbICOTa Napasuienenumnena pasua 10 cm. Haliqute Oonblnyto quaroHansb napajiieienuneaa

KoHTpoabHasi pagora «MHOrorpaHHuKN»



Bujx KOHTPOJISA: TEMAaTUYECKUI

Ha3nayeHue KOHTPOJBbHOH PadoOThHI: OLEHUTH YPOBEHb OCBOEHHUS OOYyYarolIUMHUCA Y4eOHOTO
MaTtepuaia 1o Teme « MHOrorpaHHUKN

Conep:xxanue padoThl  ompenensieTcss Ha ocHoBe DemepanbHOr0  TOCYIApCTBEHHOTO
00pasoBaTenbpHOTO CTaHAapTa OCHOBHOTO 00111eT0 oOpazoBanus (PI'OC O0O0).
CrTpykTrypa padoThl.

KoHnTponbHas paboTa cOCTOUT U3 2 3aJJaHUM, BCE SBIISIOTCS 3aJJaHUsIMU 0Aa30BOTO YPOBHSI.

Ha Beimonnenue pabotsl oTBOANTCS 40 MUHYT, Ha MHCTPYKTaX — 5 MUHYT.

Ne 3aj. Kputepun onennBanus
1 2 Gania — BEpHO BBITTOTHCHBI

BCC 3a/IaHMS;
1 0aJu1 — BBIIIOJIHEHO OJTHO
3a/1aHuE;
0 GasI0B — HET pelIeHUs] WK HEBEPHOE PEILICHHUE.
2 4 Gama - BEpHO BBIITOJTHEHBI BCE
3aJIaHuS;
3 Gajuta — BEpHO BBITIOJIHEHO TPH
3aJIlaHus
2 Oajisia — BEpHO BBIMIOJIHEHO JIBa
3aJIaHuUS;
1 Gayut — BEpHO BBITIOJIHEHO OJTHO

3a/]aHUE;
0 6amIoB — HET pEIISHMS UM HEBEPHOE PEIICHHE.

IlIkaJsia nepeBoaa NEPBUYHOIO 0aJLiIa 32 BHINOJHEHHE KOHTPOJIbHOMH Pa0doThI B 0TMETKY 110
NATHOAILHOM IIKAJIe:

[lepBuuHbIi 0-2 3-4 5 6
Oamt
OueHka «2» «3» «4y «5»

O0001eHHBII IIJIAH KOHTPOJIbHOI PadoThI

Ne Koasl npoBepsieMbIx Koabl Yposen MakcumaJjabHbIN
3aJaH | 3JIEMEHTOB COJCPKAHUS | MeTanmpen b 0aJ171 32 BBINIOJIHEHHE
usi METHBIX | CJIOKHO 3aaHusA
pe3yJbTar CTH
0B
00y4eHus
1 4.2.1 1.2,2.2, b 2
4.1
2 4.1.2 1.2,4.2, b 4
4.3

TekcT KOHTPOJIBLHOM PAdOTHI.
| Bapuanr.



Nel. OcnoBanmnem nupamuasl DABC siBisieTcst mpaBuibHbIi TpeyroasHuk ABC, ctopona koToporo
paBHa a. Pebpo DA nepneHaukyaspHO K TIIOCKOCTH OCHOBaHWMs, a miockocth DBC cocraBnser
¢ mockoctbio ABC yron B 30°. HaiinuTe momaas OOKOBOM MOBEPXHOCTH MUPAMHU/IBI.

Ne2. OcnoBanme mnpsmoro mapamulenenunena ABCDA B,C D sBudercs pom0 ABCD, cropona

KoToporo paBHa @ u yroi paseH 60°. [Tnockoctsh AD;C1 cocTaBiIsSeT ¢ TUIOCKOCTHIO OCHOBAHUS
yroJi B 60°. Haitgure:
a) BBICOTY poM0a;
0) BBICOTY Iapasuielienuneaa;
B) ILJIOIIA/Ib OOKOBOM MOBEPXHOCTH MapalieCUIIE 1a;
I') IJIOIIA/Ib TOJIHOM MOBEPXHOCTH MapasuieNenuIe/a.
Il BapuanT.

Nel. OcnoBanuem nupamuasl MABCD snsiercst kBaipat ABCD, pebpo MD neprnieHaukyasipHO K
IJIOCKOCTH OCHOBaHusA, AD = DM = a. Haiiaute rroniaip NOBEPXHOCTH TUPAMU/IBL.

Ne2. OcnoBanue mnpsiMoro mapamienenunena ABCDA B,C D, sBiserca napamienorpamm ABCD,

CTOpPOHA KOTOPOIr'0 paBHA av2u 2a, OCTpPBIN yroia paBeH 45°. BeicoTa nmapajuiesienuneia paBHa
MEHBIIIEN BBICOTE Mapajuiesiorpamma. Hagure:

a) MEHBIIIYIO BBICOTY IapajuiesiorpaMmma;

0) yron Mexny MI0CKOCTbIO ABC, M IUIOCKOCTBIO OCHOBAaHMS;

B) ILJIOIIAIb OOKOBOM MOBEPXHOCTU MapaJIICICIUIIE A,
I) IUIOIAAb MOJHOW MOBEPXHOCTH Mapasuielienuneaa.

KonrtpoJsbHas padora _«Bekropbi»
Bua koHTpOJISI: TEMATUYECKHI

Ha3nayeHue KOHTPOJILHOUW PadoOThHI: OIECHUTH YPOBEHb OCBOCHHUS OOYyYarOUUMHUCA Y4EOHOTO
MaTtepuaia 1o teme « Bekropbi»

Conepxanue padoTbl  ompeaenseTrcs Ha ocHoBe DenepaibHOTO  TOCYJapCTBEHHOTO
00pa3oBaTeNLHOIO CTaHAapTa OCHOBHOTO o011ero oopaszoBanus (PI'OC O0OO0).

Crpykrypa padoThl.
KonTponbHas paboTta coCTOUT U3 6 3a/1aHUl, YEThIPE U3 KOTOPBIX SIBISIOTCS 3aaHUSIMU
0a30BOr0 YpOBHS, U JIBa — 3a/IaHUSIMU MIOBBIIIIEHHOTO YPOBHSI.
Ha Beimoninenue padbotsl oTBOAUTCS 40 MUHYT, Ha MHCTPYKTaX — 5 MUHYT.

Ne 3an. Kpurepuu onennBanus
1 3 Gajuta — BEpHO BBITIOJIHEHBI BCE aJIaHUS;
2 Oajta — BEpHO BBITTOJIHCHO JBA aJaHMUS;

1 Gasna — BEpPHO BBIMOJIHEHO OJIHO aJIaHUE;
0 6aJUIOB — HET PEIICHHUS WM HEBEPHOE PEIICHHE.

2 2 Gayia — BEpHO BBINOJIHEHO BCE 3aJaHUE;
1 6anna — BEpHO BBIMOIHEHO OJTHO
3a/1aHUE;

0 6aJUI0B — HET PEIICHUS WJIM HEBEPHOE PEIICHHE.




3 2 Gainia — BEpHO BBIMOJIHEHO BCE 3aJaHUE;

1 Ganna — momylieHa oJiHa ONINOKa;
0 0aJUI0B — HET PENICHUS I HEBEPHOE PEIICHHUE.

4 2 OaJyia — BEpHO BBIMIOJIHEHO BCE 3aJ1aHNUCE;

1 Ganna — momyIieHa oJiHa ONINOKa;
0 0aJUTOB — HET PENICHUS WM HEBEPHOE PEIICHHUE.

IlIkaJia nepeBoaa NepBUYHOIO 0a/171a 32 BHINOJHEHHE KOHTPOJIbHON pad0Thl B 0TMETKY 110
NATHOAILHOM HIKAJIe:

[TepBuyHbBIi 0-3 4-5 67 8-9
Oamt
OneHka «2» «3» «4y «5»

O0001meHHBbIH MJIAH KOHTPOJIbHOM PadoThlI.

Ne Koapl npoBepsieMbIx Koabi Ypose | MakcuMabHBIN 0211
3aaHH | JJIEMEHTOB COAEPKAHHUA | MeTalpeam Hb 3a BbIIIOJIHEHHE
| e€THBIX CJIOKH 3aJaHusA

pe3yJbTaTo | OCTH
B 00y4eHHus

1 5.11,5.1.2 1.2,2.2 b 3
2 521,522 1.2 b 2
3 5.3.1-5.33 3.1,3.2 b 2
4 5.3.3 3.1,32,44 b 2

TekeT KOHTPOJILHOM PadOTHI.
| Bapuanr.

Nel. ﬂaH Ky6 ABCDAlBlchl.
a) HazoBuTe BekTOp ¢ HauanoMm B Touke D1, paBHBII BEKTOpY AB.

_ —

0) HazoBute BexTOp, paBHBII AB + BD.

B) Ha30BHTE BEKTOP X, YIOBICTBOPSIOIIMII PABEHCTBY DA + X + DD, = DB, .

Ne2. B npasuiibroM TeTpadipe DABC ¢ pebpom a Touka O — nieHTp Tpeyroiabauka ABC.
a) IlocTpoiite BeKTOp 0,5DB — 0,5DA U HaifuTe ero JUIAHY .
0) Haiigure ‘EA& AC —OC]|.

Ne3. MA — mepnenaukymsip kK miockoctd pom6a ABCD. Paznoxute BeKTOp MC 10 BEKTOpaM
AB, AD u AM .

Ne4. Bektops! d u b Hexommuneapusle. Haiinure 3nadenne K, npu KOTOPBIX BEKTOpHI ¢ =ka+4b n
d = d + kb KonIMHEapHEIE.

Il BapuanT.

Nel. I[aH Ky6 ABCDAlBlchl
a) HazoBure BekTop ¢ KOHIIOM B Touke C1, paBHBII BEKTOpPY AD .

—_— —

0) HazoBute BekTOp, paBHbIil BC, +C,D.

B) HazoBuTte BeKTOp X, yIOBIETBOPSIOIIMMA paBEHCTBY B A + B,C, + X = BD.



Ne2. B mpasunisaom tetpasape DABC ¢ pedpom a touka O — neHtp tpeyroiaprHuka ABC.
a) [Toctporite BekTop 0,5DC —0,5DB W HAWJIUTE €r0 JJIUHY.
6) Haiiyure \o?a +BC-DC|.

Ne3. MB — mepreHauKyisip K IIOCKOCTH Tpeyroibanka ABC. Pasioxkute BeKTOp MC IO BEKTOpaM
AB, AC u MB.

Ne4. Bextopsl a u b Hexommneapusie. Halimure 3Hauenue K, mpu KOTOPHIX BEKTOPHI ¢ =kd +3b n
d = 3a + kb KoJIMHEapHEIe.

I'eomerpus 11 knace

KonrpoubHas padora Nel

Haiinure niomaas NOBEPXHOCTH NPABUIIBHON YETHIPEXYTOJIBHON MUPAMHUJIBI, CTOPOHBI
OCHOBaHMs KOTOPOU paBHBI 6 U BBICOTA paBHA 4.

1. JIBa pebpa npsMoyrojbHOr0 nmapajieenuIie/ia , BRIXOAIINE U3 OJTHON BEpPIIHHEI,
paBHbI 2¢cM U 4 cM. Jluaronans napasuienenuneaa pasHa 6 cM. Hailitu miomaas noJHon
MMOBEPXHOCTH Tapajuieienumnea.

2. B npaBuiabHOH 4eTBIpEXyTroiabpHOM TupaMuie SABCD Touka ¢ — IEHTP OCHOBaHUS, S
BepimHa, SO = 54, AC = 144, Haliqute 60koBOE peOpo SA .

3. B mpaBumnbHOM TpeyronbHO#M upamuae SABC M — cepenuna pedpa AB |, § —
BepurHa. M3BecTHO, uTO SM = 3, a Tuionaabs OOKOBOM MOBEpXHOCTH paBHa 18 . Haiinure
JUINHY OTpe3Ka BC .

4. W3 Bepmunbl B mapamnenorpamma ABCD npoBenen nepnenaukyisip BM k miockoctu
ABC. Bpruucnure paccrosinue ot Touku M 1o ipsamoit AD, eciiu AB = Scm, BM = 10cwm, yron
A paBeH 45°.



5. B npaBunsnoit mectuyronasnoi npusme ABCDEFA;1B1C1D;E;F; Bce pebpa paBubI 1.
Haitqure kocunyc yria mexay npsameiMa AB1 u BD;.

IlIkaJia nepeBoaa nepBUYHOr0 0a/1J1a 32 BbINOJHEHHE KOHTPOJbHOM Pa0d0ThI B 0TMETKY
0 MATHOANJILHOM HIKAJIe:

0-1 2 T'eomerpus 3- 5-6
I'eometpus 4T'eometpus. | ['eomerpust.
Onenka 2 3 4 5

KontpoJsbnas padora Ne 2 Bekropbl B
npocrpancrse Bua: rexymas

TpeOoBaHus K YPOBHIO ITOATOTOBKHM YYAIIAXCS

3HATH:

e TO4YKa, IIpsaMasid, IMIOCKOCTDb B IIPOCTPAHCTBC
e KOOPAHHATHI B IIPOCTPAHCTBC
e OIIPCACICHUC BCKTOPA B IIPOCTPAHCTBC

YMmerb:

Onepuposams NOHAMUAMU: 0EKaApMo8bl KOOPOUHAMbL 8 NPOCMPAHCMEE, 8EKMOP,
MOOYIIb 6eKMOPA, PABEHCMBO 8EKMOPO8, KOOPOUHAMbL 6eKMOPA, KOIIUHEAPHbIE
8EKMOopbl;

HAxXo0Uums paccmosiHue mMexcoy 08yMs MOUKAMU, CYMMY 8eKMOPO8 U
npoussedeHue eKmopa Ha Yucio,

HAaxXo0umu Y2071 Mex#c0y 8eKmMOPAaMU, CKATISIPHOE NPOU3Be0eHUe, PACKAAObIBANb
8EKMOp NO 08YM HEKONTUHEAPHbIM 8eKIMOPAM;

peuams npocmetivuiue 3a0a4u 86e0eHUueM 8eKmMopHo20 basuca

CTpyKTypa KOHTPOJbLHOM PadoThI:

Ha Brinonnenue pabotsl oTBoAUTCS 40 MUHYT, HA UHCTPYKTaX —D MUHYT.

Neo IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS YpoBeH | 0asbI
3a/1aHusl. b
3HAHUS

1 BekTopsl 1 KOOpAUHATEI B IPOCTPAHCTBE 0azoBbIit | 1

2 CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO 0a30BbIH | 2

3 KoopauHaTel B TpOCTPaHCTBE 6a30BbIi | 1

3 dopmyiia 11t BRBIMUCICHUS PACCTOSHUSI MEK/Ty TOYKAMU B 6azoBbIit | 1
MIPOCTPAHCTBE.

4 dopMmyiia 11l BBIYUCICHUS! PACCTOSHUSI MEK/Ty TOUKAMU B 0a30BbIH | 2
MIPOCTPAHCTBE

CoaepxaHue KOHTPOJIbHOU PadOThI




w NP

_

Hatigure xoopauuatel Bektopa AB ,ecmu  A(5; -1; 3), B(2; -2; 4).
. Janbel Bektopel 6 {3; 1;-2} u c {1, 4;-3}. H%ﬁm&ﬂe 26 c.

N300pasute cucremy koopauHat Oxyz u noctpoite Touky A( 1; -2; -4). Haitnute

PacCTOSTHUE OT 3TOM TOYKH JO KOOPAUHATHBIX INIOCKOCTEH.
4. Bepumunsl  ABC uMerT KOOpIUHATHI:

A(-2;0;1), B(-1;2;3), C(8;-4;9).

Haitnute xoopauHatel Bektopa BM |, ecnu BM — mennana A/ABC.

IlIkaJia nepeBoja nepBUYHOI0 0a/1J1a 32 BbINOJHEHHE KOHTPOJbHOM Pa00ThI B 0TMETKY

0 NATHOAJILHOM HIKAJIE:

[lepBuuHBIi Gasn

0-3

OTrMeTKa

2

Kounrpoabnas padora Ne 4 Meron
KoopauHat Bua: Texymias

TpeOoBaHUs K YPOBHIO ITOJATOTOBKHU yYAIIMXCS

3HATH:

® IOHSITHE IeKAPTOBBIX KOOPAMHAT B MPOCTPAHCTBE
e (opMyJibl CKATSIPHOTO
NMPOU3BeACHUA YMeTh:



o Onepupogamv NOHAMUAMU OEKAPMOBbL KOOPOUHAMbL 8 NPOCMPAHCMEe, B8eKmOop,
MOOYIIb 8eKMOpA, DABEHCMBO BEKMOPO8, KOOPOUHAMbL 6EeKMOpA, Y20l MeHcoy
BEKMOPAMU, CKATAPHOE NPOU3BEOEHUE B8EKIMOPO8, KONIUHEAPHbIE BEKMOPbI,

®  HAX00UmMb pACCMOSIHUE MeHCOy O08YMs MOYKAMU, CYMM)Y GEKMOPO8 U NpOU3eeoeHue
8EKMOpPA HA YUCTO, Y20l MeHCOY BeKMOPAMU, CKAIAPHOE NpoussedeHue, packilaobléanms
8EKMOP NO 08YM HEKONIUHEAPHbIM BeKMOPAM,

® pewams npocmenuiue 3a0a4u 66edeHuem 6eKmopHo2o bazuca
CTpyKTypa KOHTPOJIbHOM PadoThI:

Ha Brimonnenue pa6otsl oTBoAUTCS 40 MUHYT, Ha HHCTPYKTAX —D MUHYT.

Ne IIpoBepsieMbie 3JIEMEHTBI COAEPKAHUS YposeH 0aJIbI
3aaHUsA. b
3HAHUA
la CxaysipHOE NPOU3BEAECHUE BEKTOPOB 0a30BbII 1
10 CxaysipHOE NPOU3BEAECHUE BEKTOPOB 0a30BbIi 1
2 CkansipHoe Npou3BeICHUE BEKTOPOB [ToBbImeHHBI| 2
1
3 [IpuMeHeHre BEKTOPOB MPH PEIICHUH 3a/1a4y Ha HaxoxkjaeHue | [loBbIieHHbI| 2
PacCTOSIHUM, JITUH. 51

Coaep:xaHue KOHTPOJIbLHOU PadOThI

1. JlaHbI BEKTOPHI a , 6 U C , npAyeM: —1) N |6—|> 11, _)E4;1; DQA_6—>

0060,
_)
6 [18k, mL,

Haiitu: a) a[J6; 0)3Hadenue m, npu KoTopom a [ c.
2. Haiinure yroa mexay npsmeiMa AB u CD, eciu A(3; -1; 3), B(3, -2; 2), C(2, 2; 3)u D(1; 2;
2).
3. Jan npaBunbHblid TeTpasdap DABC ¢ pebpoM a. [Ipyu cuMMeTpun OTHOCUTENBHO MIIOCKOCTH
ABC touka D

nepenuia B Touky D1. Haitaure DDy

[IIxaJsia mepeBoaa NepBUYHOIO 0aJ1J1a 32 BbINOJHEHHE KOHTPOJIbHOM Pa00THI B 0TMETKY
10 MATHOAJILHOM HIKAJIe:

w
N
I
ol
o

[ lepBuyHBIM OasI 0-2
OtmeTKa 2 3 4 5

Kontpoabnasi padora Ne 5 Tena
BpaleHus Bua: texymas

Tpeb6oBaHus K YPOBHIO ITOJTOTOBKH yUaIIUXCs
3HATH:

e OCHOBHBIC BHJIBI TEJI BpaIIeHUS (KOHYC, IMIHHIP, cepa U map);



YmMmerh:

CTpyKTypa KOHTPOJIbHOM PadoThI:

Ha Bemomnnenue paboter otBoauTcs 40 MUHYT, HA HTHCTPYKTAXK —S MUHYT.

HAXOHUTh IJIOMIA/IA MTOBEPXHOCTEH MPOCTEUIITUX MHOTOTPAHHUKOB M TEJI BPAIICHHS C
npuMeHeHueM HopmyI.

No IIpoBepsieMble 3JIeMEeHTHI COePKAHUSA YposeH | 0a1b1
3alaHuA. b
3HAHHS
1 Tena Bpamenus. Hunmuuaap. Cedenust nuauHapa (mapajijieibHO |0a30BbIi | 2
U
NEPIICHINKYIISIPHO OCH), CEUSHHSI Iapa.
2 [Tap. 0a30BbIH | 2
3 Konyc. Ceuenus koHyca (mapajuieibHO€ OCHOBAaHUIO U 0a30BbIH | 2
IPOXO/sIIIEe
yepe3 BEPIINHY).

Coaep:xanue KOHTPOJIbLHOU PadOThI

1. Paguyc ocHOBaHUS IWJIMH/IPA PaBEH S ¢, a BBICOTA IMJIMH]Ipa paBHa 6 cv. Haiinure
IJIOIIA/Ib CEYEHUS, IPOBEAEHHOTO MMapajieIbHO OCH LWJIMH]IPA HAa PACCTOSIHUM 4 CM OT HEeE.

2. Paguyc mapa pases 17 cu. Haiinure momaas cedeHus mapa, yJaleHHOro OT €ro eHTpa Ha
15 cm.




3. Pagmyc ocHOBaHus KOHYyca paBeH 3 .M, a BbicoTa 4 m. Haitnute oOpasyronnyro u miomnaib
0CEBOI'0 CEUCHUS.

IlIkaJia nepeBoja nepBUYHOr0 0a/1J1a 32 BbINOJHEHHE KOHTPOJbHOM Pa0d0ThI B 0TMETKY
10 MATHOANJILHOM HIKAJIe:

[TepBUYHBIN OayI

0-2 3

OTMeTKa

2 3 4 5

Kounrpoasnas padora Ne 7/ O6bemMbl
MHOTOrpaHHNKOB Bua: texymas

TpeOoBaHUs K YPOBHIO ITOJITOTOBKHU yUAIIMXCS

3HATH:

YMmeTh:

T.IIudaropa

dbopmyIibl 00HEMOB

CTpyKTypa KOHTPOJbLHOM PadoOThHI:

Ha Beimonnenue padotsl otBoauTCS 40 MUHYT, HA MHCTPYKTaX —S MUHYT.

OCHOBHBIE BUJIbl MHOTOTPAHHUKOB (TIpU3Ma, MUpaMuaa, MpSMOYTOJIbHBIN
napasuiesienunes, Kyo);

NPUMEHAMb ceomempudecKue d)dk‘n’lbl ons peulerus 3610&’{, 6 Mom vucue
npednwzazamwux HECKOJIbKO Ulacoe peterHusl,

Ne IIpoBepsieMbie 3J1eMEHTbI COePKAHUS YpoBeH | 0abI
3a/1aHu b
i 3HAHUSA
1 Boluncienue 371eMeHTOB MPOCTPAHCTBEHHBIX GUryp (pedpa, 0azoBblii | 1
JaroHau,
YTJIBI).
2 Teopema ITudaropa B mpoctpancTse. 0a30BbIit | 1
3 [Tapannenenunesn. Berunucienune oobema 6azoBbiii | 1
4 O06bem nupaMuipl. Beruucienue 3JeMeHTOB MPOCTPAHCTBEHHBIX |0a30BbIi | 2
(uryp
(pebpa, TMaroHaIu, yribl).

Conep:kaHne KOHTPOJILHOM PadoOThI

1) Juaronans ky0a paméﬁ cM. Haitnure ero oobem.

2) JIBa peOpa mpsMOYTOJILHOTO MapajuIeIeuIe1a, BBIXOSIIUE U3 OTHOM

BEpPIIUHBI, paBHbI 2, 4. Jluaronane napauienenunena pasia 6. Haiinute oobem

mapajuiCjcumicaa

3) Haiimute 00beM MHOTOTpaHHHMKA, W300pPKEHHOTO HA PHUCYHKE, BCE JBYTPAHHBIC
yIJIbl KOTOPOTO NpsiMble. Pa3mepbl Ha puc. JaHbl B CM.




4) B npaBWIbHON TPEYroJbHOHN MUpamMuie OOKOBBIC TPaHH HAKIOHEHBI K OCHOBAHHIO
oz yriom 60° PaccTosHIE OT IIeHTpa OCHOBAHKS 10 GOKOBOI rpaHu paBHO 23
cm.Haitnure o0beM nupamMuipl. -

IIIkana nepeBoaa NepBUYHOIO 0a/1J1a 32 BbINOJHEHNE KOHTPOJIbLHON Pa00ThHI B 0OTMETKY
10 MATHOAJILHOM HIKAJIe:



[TepBuuHbIif 6amt 0-1 2 3-4 5

OtmeTKa 2 3 4 5

HTpOJIbHasi padota O0beMbl
TeJI pamenus Bua: tekymas

TpeboBaHus1 K YPOBHIO ITOJTOTOBKH YYaIIUXCS
3HATH:

e (opmynel 00beMOB GUTYp BpallleHUs
YmMmerh:

e JenaTh (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX

00BEeMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

=]

e U3BJIEKATh HH(MOPMAIIMIO O TPOCTPAHCTBEHHBIX FT€OMETPUUECKHUX

durypax, mpeCTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;
e HAaXOJUTb 00BEMBI U IUIOMIAAN TEJ BPAIICHUS C TPUMEHEHHEM (HOpMYIIL.
e COOTHOCHUTbH a0CTPAKTHBIC TEOMETPUUECCKUE MOHSITUS U

(baKThI ¢ peaTbHBIMU KU3HEHHBIMU 00bEKTaMH 1
CUTYyaIUsAMU;

e HCIOJIB30BAaTh CBOMCTBA IPOCTPAHCTBEHHBIX T€OMETPUUECKUX
(Guryp ams peieHus TUNOBBIX 3a]1a4 MPAKTHYECKOTO COAEPIKaHMUS;
e COOTHOCHUTH IUIOLIAJH MOBEPXHOCTEN TEN OAMHAKOBON (POPMBI

Pa3JIMYHOTO pa3Mepa;

e COOTHOCUTH 00BEMBI COCYZIOB OAMHAKOBOM (hOPMBI Pa3TMIHOTO

pa3mepa;
CTpyKTypa KOHTPOJbLHOMH PadoThI:

Ha Bemomaenue paboter otBoauTcs 40 MUHYT, HA HHCTPYKTaX —S MUHYT.

Ne IIpoBepsieMble 3J1IeMEHTbI COAEPKAHUA YpoBenb| 0as1b1
3a/1aHu 3HAHUS

s

1 O0BbeM KOHYyca bazossrit | 1

2 O0BeM UIMHAPA 6azoBbIil | 1

3 O0BeM IUIMHAPA 0azoBbIi | 1

4 CoOTHOIIIEHUSI MEXKIy 00bheMaMu MOOOHBIX Tell. 6azoBbiii | 1

3) [Tnomans moBepXHOCTH U 00BEM ITapa. 6azoBbiii | 1

6 CooTHOIICHUSI MEXAY 00beMaMHM MOJIOOHBIX TEJ. OazoBbIii | 1

CoaepxaHue KOHTPOJIbHOU PadOThI

1. HalimuTe 00beM KOHYCa C TUaMETPOM 6 CM U BBICOTOM S CM.




2. O6bem nuuHapa pased 100m M3, UeMy paBeH paauyc OCHOBAHMS, €CIIH
BbICOTA paBHa 4 M?

3. B mununapuyeckuii cocyn Hanuiau 5000 CM°BO/IBI. YPpoBeHb BOJBI IPHU

5TOM JIOCTUIAET BBICOTHI 14 ¢M. B %KUIKOCTH MOJHOCTHIO TIOTPY3HIIN JETAb.

IIpy 3TOM YpOBEHB KUAKOCTH B cocye MomHsuIca Ha 7 cM. Uemy

paBeH 00beM geTanu? OTBET BHIpa3uTE B

1

4. B cocyne, nMeronieM GopMy KOHYCa, YPOBEHb JKHIKOCTH JOCTHTAET 3

BBICOTBI. OOBEM XUAKOCTH paBeH 14 mit. CKOJIBKO MIJUTAIIUTPOB KUIKOCTH

HY>KHO JOJUTh, YTOOBI HATIOJIHUTH COCY]I TOBEPXY?

5. O6bem mapa pasen 36 [ cm®. HaiiauTe niuomans cepsl, OrpaHIYMBAIOIIEH
ATOT IIap.

6. Bo ckobKO pa3 yMEHbIIUTCS 00bEM KOHYCA, €CJIM €T0 BBICOTY YMEHBIIUTH B 3
paza?

HIkana nmepeBoaa nepBUYHOI0 0aJ1J1a 32 BHINOJHEHHUE KOHTPOJIbHOM
padoThl B OTMETKY 0 NATHOAILHOM LIKAJIe:

[lepBuunsbiii 6amn | 0—2 3 4-5
OtmeTka 2 3 4

(62 ep)

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYHEHUKA

» Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a, TeOMETPHS.
['eometpus, 10-11 kmaccewl/ Atanacsia JI.C., byty3os B.®., Kanomues C.b. u
npyrue, AxunonepHoe oobmectBo «M3natensctBo «IIpocBemnienue»
MaremMartuka: anredpa v Hayajaa MaTeMaTHYEeCKOTO aHAJIN3a, T€OMETPHSI.
I'eometpus, 10-11 kmaccewl/ Atanacsia JI.C., byty3os B.®., Kanomiies C.b. u
npyrue, AxunonepHoe oobmectBo «M3natensctBo «IIpocBemnieHues

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA



Maremartuka: anredpa u Hayajaa MaTeMaTHYEeCKOTO aHAIN3a, TEOMETPHSI.
['eometpus, 10-11 knaccel/ Atanacss JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, AkimonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET 111oPOBBIE OBPA3OBATEJILHBIE PECYPCHI 1 PECYPCBI CET UHTEPHET



HopMmbl (kpuTEepHH)OLIEeHMBAHMS 110 NIPeAMeTy
HOPMbBI(KPUTEPUN)OLUEHUBAHUSA 11O ITPEJAMETY

YUYEBHBIN [TPEJIMET «MATEMATHKA»

OneHnBaHue NPEAMETHBIX PE3YJIbTATOB 00YUEHHsI HAIIPaBJICHO HA:

— OIpeIeJICHHE COOTBETCTBHUS YPOBHS C(OPMUPOBAHHOCTH Y 00YUAIOIIETOCs
pe3ynbTatoB o0yuenus TpedoanusMm GI'OC COO u ®OII COO;

— BBISIBJICHUE JAEPUIUTOB NPEIMETHON MOJTOTOBKH (MMPOOETIOB B 3HAHMSIX,
YMEHUSX, HABBIKAX);

— YCTAHOBJICHHC Bany,ZIHeHI/Iﬁ 06yqa}011mxc;1 B JOCTHXKXCHHNU
3alllTaHUPOBAHHOI'O

YPOBHSI 00yUY€HHUS U UX MPUYHH.
[Tpu BbICTaBICHUY TEKYIIEH OLIEHKH, TPEACTABIISAIONIEH cCOO0M pe3yabTart

npoucaypbl OONCHUBAHUSA MHAWBUAYAJIBHOT'O IMTPOJABHUKCHUSA 06yqa}oumxc;[ B
OCBOCHHNU

MaTeMaTUYECKOro COAepPKaHuUs, EIECO00Pa3HO OPUEHTUPOBATHCS HA
clenyroume

PEKOMEHJalUU.
[To xaxxmoii TeMe y4eOHBIX KypCcOB «AJredpa U Hayaisa MaTeMaTH4eCKOro

daHaJIn3a», «FGOMeTpI/ISI)), ((BepOﬂTHOCTB N CTaTHUCTHKA» OIIPCACIICHBI
IIAHUPYCMBIC

pe3ynbTaThl 00y4EHUS.

Hazno umeTs B BUy, 4TO OILIEHKA JOCTHKEHUS IUIAHUPYEMBIX PE3yJIbTaTOB
pacriazaercs Ha JIB€ CBSI3aHHbIE IPYT C IPYTOM COCTABJISIOLIHE:

1) ouenka npouecca popMHUPOBaHUS IIAHUPYEMBIX PE3yJIbTATOB, peanu3yemast
B (hopMe TEKyIIero, B TOM YUCIIE U TEMATUYECKOT0, OIICHUBAHMS;

2) oreHkKa pe3ynbrara (POPMUPOBAHUS IJIAHUPYEMBIX PE3YIIbTATOB,



peanuzyemasi B GopMe UTOTOBOT'O KOHTPOJIS.
[Ipu 3TOM creayer ydyecTb, YTO IPU OOYUYEHUH MAaTEMATHKE B IIPOLIECCE

OIICHUBAHUS TTPOMEKYTOUHBIX PE3yJbTaTOB O0YUCHHUS UCTIONB3YIOTCS pPa3HbIC
BUIBI

JEMOHCTPALUU YY€OHBIX TOCTHKEHUI: YCTHBIE OTBETHI O0YUAIOIIMXCSA U UX
MUCbMEHHbIE pa0OThI, B TOM Uuciie B (hOpMe TECTUPOBAHUS.

OO0y4deHue MaTeMaTHKe npenoiaaracT choOpMUPOBAHHOCTh HECKOJIBKUX TPYIII
pe3yibTaToB:21

OCBOCHHME TEOPETUUYECKUX KOMIIOHEHTOB MATEMATUYECKOTO COJCPKAHUS:

3HaHWE U YMEHUE BOCIIPOU3BOAUTH (POPMYITHUPOBKH OIPEACIICHUMN
MaTEMaTUYECKUX

MOHATHH, POPMYIUPOBKH TEOPEM U MX JOKA3aTEIHCTBO;

pelIeHrEe MAaTEMAaTUYECKUX 3a7a4 Pa3HOr0 YPOBHS CIIO)KHOCTH — OT
MPOCTEUIINX

710 TPOOJIEMHBIX U TIOUCKOBBIX;
pelIeHne MEXKIPEIMETHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
JInarHoCTUKa U MPOBEPKA YPOBHS YCBOEHUS TEOPETUYECKUX KOMIIOHEHTOB

MOJKET OBITh OpTaHU30BaHa B (hopMaTe TECTUPOBAHUS, YCTHHIX OMPOCOB,
YaCTUYHO

B (hopMe TpaTUIIMOHHBIX TPOBEPOYHBIX U KOHTPOJIBHBIX padoOT.

IIpoBepka ymeHus pemaTs MaTeMaTHYECKHUE 3a1a4H, KaK IIPaBUIIo,
opranusyercs B opMare NUCbMEHHBIX POBEPOUYHBIX U KOHTPOJIbHBIX PalboT.
[Ipu olleHMBaHUY MUCHMEHHBIX PA0OT U YCTHBIX OTBETOB LIEJIECOO0PA3ZHO
OPHUEHTUPOBATHCA HA HECKOJIBKO OTIMYAIOIINECS MOKA3aTENH.

B cooTBeTcTBUM C MITaHUPYEMBIMU pe3yJbTaTaMi 00YUYESHHS 110 KaXI0i TeMe

OIIPCACIICHBI UTOTOBLIC PC3YJIbTATHI U3YUCHHA TCMbI, IIPOBCPSACMBIC 3JICMCHTHI



COACPIKaHNA TCMBbI, Tpe6OBaHI/I$I K ACMOHCTpAalUN JOCTHUKCHUA UX

c(hOpMUPOBAHHOCTH, 33aJJaHUS IJISl UX JEMOHCTPALUU U, COOTBETCTBEHHO,
KPUTEPUH

OIIEHUBAaHUA 3aJaHUU.
B cooTBeTCTBHM C PUHIIMIIOM OTKPBITOCTH YK€ B HaUAJI€ U3YUCHUS KaXI01
TEeMbI 00yUarOIINeCs JOJDKHBI 3HaTh, KAKWE YMEHUS OTHOCSITCSI K HTOTOBBIM

pe3yibTaTaM U3y4eHus TeMbl, Kak OyayT OpraHU30BaHbl KOHTPOJIbHBIE
IpOLEAYPHI:

KOHTpPOJIbHAsA pab0oTa U/WiH ONPOC, KAKUe KPUTEPUU MPEIBABIISIOTCS K
PEILIECHUIO

3a/1a4 U K OTBETaM, KaK MPOBOJUTCS OLICHUBAHUE PE3YyJIbTATOB UX
JeSITCIIbHOCTH,

HalrpuMmep, Kakoe HauMEHbLIEe KOJIMYECTBO 33/IaHUd KOHTPOJIbHOM paOOThI
HE00XOJAMMO BBITIOJIHUTH, YTOOBI pACCUUTHIBATH HA MOJYYEHUE MOJIOKUTEITbHON
OTMETKH.

OueHka yCTHBIX 0TBETOB

OnHoit U3 BaxkHBIX (POPM OLIEHMBAHMS PE3YIbTATOB OOYUYEHHSI 10 MATEMATHKE

SIBJISIFOTCSl YCTHBIE OTBETHI 00y4daronuxcsi. OHU MOTYT HOCUTH JIOKaJIbHBIN,
MAacCOBBINA

(YCTHBIH OTNPOC, MPOBEACHUIO KOTOPOTO MOCBSIIICH, BO3MOXHO, IIEJIbIH YPOK
WJIU €T0

9acTh), IOCTOSTHHBIA XapakTep, Korjaa Ha KaXI0M YPOKE HECKOJIBKO
00yYaroIMXCs

OTBCYAIOT YCTHO Ha TCOPCTUICCKHUEC BOIIPOCHI: OIIPOCHI I10 TCPMHUHOJIOTHH

1 HOpMYTUPOBKAM OTpEICTICHUS, T0Ka3aTEIHCTBAM TEOPEM, PEIICHHIO 3a/1a4.
22

[Ipu oneHMBaHUM YCTHBIX OTBETOB O0YYAIOIIMXCS LIEIECO00Pa3HO



OpPUEHTHPOBATHCS HA CIAEAYIOUINE PEKOMEHIAINH.

IIpu BbICTABJI€HNH OTMETKH YYUTHIBAIOTCS BCe TPeOOBAHMSI K OTBETY.
OTBeT o1leHUBAETCA OTMETKOM «5», eciii 00yJaronuiics:

TIOJTHOCTBIO PaCKPBLI COACpKaHKE MaTepralia B 00beMe, MPeTyCMOTPCHHOM
MPOTpamMMOi B YI€OHHKOM;

W3JI0KIIT MaTepUa TPAMOTHBIM SI3BIKOM B OTIPECICHHON JIOTUIECKOM
MOCIIEA0BATEIHLHOCTH, TOYHO, 0€3 OMMOOK HCIIONIb3ys MaTEMAaTHIECKYIO
TEPMUHOJIOTHIO U CUMBOJIHKY;

IPaBUJIHLHO BBITIOJIHWI PUCYHKH, YEPTEXH, TpaPUKU, HEOOXOAUMbIE

JUTSI U3JI05KEHUSI TEOPUM UITU PEILICHUS 3a/1a4K;

MIPOJIEMOHCTPHPOBATI YMECHHUE WIUTFOCTPHUPOBATH TEOPETHUCCKHUE TTOJI0KCHHUS

KOHKPETHBIMU TIPUMEPaMH, TPUMEHSTh UX IPH BBIMOJIHCHUN PAKTHYECKOTO
3aaHusd

(ecnu Takoe MPeayCMOTPEHO);
IPOJIEMOHCTPUPOBAJ YCBOECHUE PaHEE U3YUECHHBIX COMYTCTBYIOIINX BOIIPOCOB,

c(hOpPMHUPOBAHHOCTH U YCTOMYMBOCTH UCTIOJIB30BAHHBIX TIPU OTBETE YMEHUHN U
HAaBBIKOB;

OTBEYAJl CAMOCTOSTENHFHO, 0€3 HABOAIIUX BOTIPOCOB YUUTEIS, IEMOHCTPHUPYS
c(hOpMHUPOBAHHOCTH MOHOJIOTUYECKOW PEUU U MOJIHOE BIIAJCHHUE COIAEPKAHUEM.
Bo3MmoxHBI 1-2 HETOUHOCTH ITPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOITPOCOB

WM HEJIOYETOB B pEUICHUU 3a/1a4 (€CIIU TaKue MPEeAyCMOTPEHBI), KOTOpbIE
YUYEHUK

JIETKO UCIPABUII 110 3aMEYAHUIO YUUTETIS.
OTBeT OIIEeHUBACTCA OTMETKOM «4», €clTi 00yJaroIHiiCs:

PacKpbLI coiepKaHHe MaTeprala B 00beMe, MPeyCMOTPEHHOM IPOTrpaMMoit



U Y4eOHUKOM;

M3JI0KWII MaTepUall FPaMOTHBIM SI3bIKOM B OIPEIEIIEHHOM JIOTMYECKOM
MOCJIEIOBATEIBHOCTH;

BBITIOJIHUJI PUCYHKH, YEPTEKHU, TpaPUKu, HEOOXOAUMBIE JJI U3JI0KEHUS TEOPUHU
WJIM pELIEHUs 3a/1a4u;

MPOJIEMOHCTPUPOBATl YMEHHE WIUTIOCTPUPOBATH TEOPETHUECKHUE MOJIOKEHHUS
KOHKPETHBIMU TPUMEPAMHU, IPUMEHATH UX MPU PELICHUH 3a7a4 (€CIU TaKue
IPEAYCMOTPEHBI);

IPOJAEMOHCTPHUPOBAJ YCBOCHUE PAHEE U3YUYEHHBIX COITYTCTBYIOIIUX BOIIPOCOB,

C(l)OpMHpOBaHHOCTB u YCTOﬁqHBOCTB HCIIOJIb30BAHHBIX IIPU OTBCTC YMGHI/Iﬁ u
HAaBBIKOB,

HO IIPHU 3TOM:23
JOIYCTU HEOOIbIINE HETOYHOCTH B POPMYJIUPOBKE MaTEMaTHUYECKUX

YTBCPH(HCHHﬁ, HC HCKAa3UBHIMC MATEMATHYCCKOI'0 COACPKAHUA OTBCTA,
HUCIIPAaBJICHHLIC

110 3aMCYaHUTI0 YUYUTCIIA,

JOTYCTHII OITMOKH HJIA 00Jjiee 2 HETOYHOCTEMN MPH OCBEIICHUH
BTOPOCTEIIEHHBIX

BOIIPOCOB/HEIOUETOB B PEIICHUH 3a71a4 (€CIIM TaKue PETyCMOTPEHBI ), KOTOPHIC
YYEHUK JIETKO UCIPABUI MO 3aMEUAHHUIO YUUTEIS.

OtmeTKka «3» 3a OTBET CTABUTCA B CIAEAYIOMIMNX CIIy4asiX:

HEMOJIHO WJIM HETIOCJEeI0BATENbHO PACKPHLUI COJEPKaHUE MaTepuaia, HO

MOKa3aHo 0011Iee MOHUMAaHKEe BOMTPOCa U MTPOJIEMOHCTPUPOBAHBI YMEHHSI,
JIOCTaTOYHbIC

JUISL AAIBHENIIETO YCBOCHMS IPOTPAMMHOI0 MaTepuaia;



JEMOHCTPUPOBAJ 3aTPYAHEHUS UK JOMYyCKaJl OIMOKHU B ONPEEICHUN
MOHATUN

Y UCIIOJIb30BaHUN MATEMATUYECKOU TEPMHUHOJIOTUH, CUMBOJIMKE, YEPTEKAX,
BBIKJIA/IKaX, UICIIPABJIEHHBIE ITOCJIE HECKOJIBKUX HABOJAIMX BOIPOCOB YUUTEIIS;
HE CIIPABUJICS C IPUMEHEHUEM TEOPUH NPU PEUICHUU 3a7a4, HO BBITTOJTHUII
3a/1aHusl 0053aTENILHOTO YPOBHS CJIOKHOCTH 10 JAHHOM Teme (eciu Takue
MIPETYCMOTPEHBI).

OtmeTKa «2» 3a OTBET CTABUTCA B CIAEAYIOMIMNX CIy4asiX:

HE PacKpbll OCHOBHOE COJIEpKaHUE Yy4eOHOr0 MaTepuarna;

OOHapy>KUJ1 HE3HAHKUE UJTM HEMTOHMMaHUE O0yJaroIIMMCst OOJbIIEH

WM HanboJiee BAXKHOW YacTH Y4eOHOTo MaTepuarna;

JOIYCTUJ OLUMOKY B ONIPEIEIICHUN TOHATUH, IPU UCIIOIb30BaHUN

MaTeMaTUYeCKOM TEPMUHOJIOTUH, B PUCYHKAX, YEPTEKAX WIH rpaduKkax, B
BBIKJIA/IKAX,

KOTOPBIE HE UCITPABJICHBI MTOCJIE HECKOJIBKUX HABOASIIUX BOMIPOCOB YUUTEIIS;
0OHapyXUJ1 HE3HAHUE U HETIOHUMAaHUe U3y4yaeMOoro MaTepuasia Wik He CMOT
OTBETUTh HU HA OJIMH U3 MTOCTABJICHHBIX BOIIPOCOB M0 U3y4aEMOMY MaTepHuay.
OuneHka MUCbMEHHBIX PadoT

IIpu cocTaBiieHNM cojiepKaHUsI TUCbMEHHBIX Pa0OT, B YaCTHOCTH
TEMAaTUYECKUX KOHTPOJIBHBIX PabOT, HEOOXOAUMO

co0Iro1aTh

MIPUHITUTT

muddepeHpyeMOoCTH 10 YPOBHSIM MOATOTOBKU: BaKHO BKIIIOUATh B padoOTy
3a/1aHusl,

OTHOCSAIIMECS K 0a30BOMY YPOBHIO IMOJATOTOBKH, BBHITIOJTHEHHE KOTOPBIX
00s13aTENBHO



JJIA BCEX 06yqafom1/1xc;1, H 3aJaHKs ITIOBBIINICHHBIX ypOBHeﬁ, KOTOPLIC OAI0T

BO3MOXXHOCTB PEajl30BaThCs 00YUAIOIIMMCSI, TPOSBIIAIONIUM K MaTEMaTHKE
uHrepec 24

¥ CrIOCOOHOCTH. MapKupoBKa 3aaHui MO0 YPOBHSM CIICIIHATBHBIMA
0003HAYECHUSIMH

CHayaJia B Xxo/ie¢ pOpMUPOBAHUS YMEHHI, a 3aTeM U B KOHTPOJILHOM paboTe

OPUCHTHUPYCT 06yf{a}0mnxca Ha OJOCTHKCHHC OIIPCACIICHHOT'O PC3YyJIbTaTa,
IIOMOIacT

IIJIAHUPOBATb YYCHHUC U KOHTPOJIMPOBATH BBIIIOJIHCHHUC pa6OTBI.
KpOMG TOr'o, IIpu COCTABJICHUH TCMATHUYCCKNX KOHTPOJBbHBIX pa60T

M TCKYHIHX ITPOBCPOUYHBIX pa60T BaXXHO OPUCHTHUPOBATHCS HA ITPUHIIAIL
ITIOJTHOTHI

IIPOBEPKH IUIAHUPYEMBIX PE3YJIbTATOB. HacTh TEMATUYECKUX PE3YJIBTATOB

MIPOBEPSICTCS OTACTBHBIMU, HEOOJBITUMH TI0 (OPMATY TIPOBEPOIHBIMU
paboTamu.

B koHIIe M3yueHHs KaKI0H TEMbI MOKET ObITh MPETyCMOTPEHO MPOBEICHUE
KOHTPOJBHOM paboThl, HA KOTOPYIO oTBoaUTCA 1 ypok. [Ipu aTom, ecrnu Tema

HeOOJbIIIas U Ha €€ U3yYeHue JaeTcsl He Oosiee OJHON y4eOHOW HEJeNH, TO
KOHTPOJIb

JOCTUKEHHSI COOTBETCTBYIOIIMX ATON TeMe MJIaHUPYEMBIX PE3yJIbTaTOB MOYKHO
MIEPEHECTH M BKJIIFOYHUTH B KOHTPOJIBHYIO PabOTy 1O CIEIYIOMICH TeMe WIIH Ke
OTPAaHUYUTHCS TPOBEACHUEM HEOOJBIIION MPOBEPOYHOM pabOTHI B TCUCHHUE
20-25 munyT ypoka. [Ipu 3ToM u oOyuaroiuecs, 1 y4uTelb JOJKHBI TOTYyYUTh

O6paTHYIO CBA3b O JOCTHXKCHHNHU MJIM HCAOCTHXXCHHNHN TCMATHYCCKUX
IIAHUPYCMBIX

pE3yJIBTaTOB.



IIpu ouneHke pe3y/ibTaTa BbINOJHEHUS] KOHTPOJIbHON MM IPOBEPOYHOM
padoThI

B IIEPBYIO OYEpE/Ih YCTAHABIMBACTCS HAIMUNE UM OTCYTCTBHUE Y
oOyuaromierocs

0a30BOI1 MaTEMaTHIECKOM TOJTOTOBKH, IIOATOMY TaK BaXKHO OT/IEIHHO OIICHUTH
BBITIOJTHEHHE UM COOTBETCTBYIOITUX 3a/laHnil. Kak nmpaBuiio, OHW KOMIOHYIOTCS
B IIEPBYIO YaCTh KOHTPOJIBHOM pabOTHI.

[Tone3Ho npuaepKUBaThCs CIASAYIOIIETO MOIX0/1a K HAUMCIICHUIO 0aJlJIOB

3a BBITIOJIHECHHE 3aJaHUM:

3a BEpHOE BBITIOJIHEHUE KAXK]IOTO 3aJaHus IEPBOM YacTU 00ydaronieMycs
HayucisteTcs 1 6ai;

3a BBITIOJIHCHHUE 3aJIaHKs] BTOPOM YaCTH HAYUCIIAIOTCS 2 Oaia, eciiyd JaHo

BEpHOE PEIICHUE U TIPUBEICHO 000CHOBaHWE; 1 Oal, eCu JJOTHKa PeIICHUS
BEpHa,

HO JIONYIIEHA OJTHA BEIYUCIUTEIIbHAS OITUOKA WM MPECTaBICHHOES
000CHOBaHHUE

HE MOXXET CUHUTATHCS IMOJIHBIM.
[Tpu HEOOXOIUMOCTH KPUTEPUU MOTYT OBITh JICTATU3UPOBAHBI, YTO
MO3BOJIUT 00JIE€ TOUHO BBISIBUTH MTPOOEIIBbI, 3aTPYAHEHUS 00YUAIOITUXCS U UX
MIPUYUHBI, YTO, B CBOIO OUEPE/lb, TO3BOJIUT CIUIAHUPOBATH KOPPEKTUPYIOLIUE
poueaypHI. 25

BaxxHO Takke MOMHUTB, UTO COJIEpP KaHKE, CTPYKTYypa KOHTPOJIBbHON pabOThI

U KPUTEPHH OIICHUBAHMS €€ BBITOTHEHUS JOKHBI OBITh pa3padOTaHbl TAKUM
obpazom,

4yTOOBI Y 0Oy4aronuxcst ObUIO MPaBo HA OMIMOKY: JIJISl IOJyYEeHHS] OTMETKH «3»

He 00s13aTelIbHO BCPHO BBIINIOJIHUTL BCC 3aaHUs 00513aTeIHLHOrO YPOBHA,
AHAJIOTNYHO,



JUIS TIOJTyY€HHUSI OTMETKH «5» He 00513aTeIbHO BBIMOJTHUTD BCE 3aJaHUS
KOHTPOJIBHOMN

paboTHI.

PexoMeHtyeM creayronue KpUTepuu Jjisi epeBojia 00IIel CyMMBI
HAYKCJICHHBIX 0aJUIOB B OTMETKY MO MATHOAIILHOM IIKAaJIE:

0oOy4Jaronuiicss He TOCTUT YIOBJIETBOPUTEIBHOTO (00513aTE€ILHOT0) YPOBHS
MOATOTOBKH (0TMETKA «2»), ecJii OH Ha0paJy MeHee 55% 0asutoB Hactu 1
(00513aTEJILHOTO YPOBHA);

00y4arIIMICs JOCTUT YIOBJIETBOPUTEIbHOIO (00513aTEJIHLHOI0) YPOBHS

NMOJATrOTOBKHM (OTMETKA He HUKe «3»), ecJi OH Ha0paJ He meHee 55%
0a/JI0B

Yacru 1 (0083aTeJILHOTO YPOBHS);

00y4aroIMiicsi JOCTHUT MOBBIIIEHHOT0 YPOBHSA (0TMETKA He HHKe «4»),
eCJId OH

HaOpaJs He MeHee 65% o001ero uynciaa 6aJ1J0B;

00y4YaroLuiics JOCTUT BHICOKOI0 YPOBHSA (0TMETKA «5»), eciM OH Ha0paJl
He MeHee 85% o001ero uncia 0aJJ10B.

OtMmeTuM, 4TO TIpeasiaraemast IKasia nepeBojia CyMMbl HAUYUCIICHHBIX 0aJJIOB
B OTMETKY MO MATUOATUILHON ITKAJIE MOKET OBITh CKOPPEKTUPOBAHA B KaXKIOM
OT/ICJIbHOM ClIy4Yae.

OueHka TeCTOBbIX 3aJaHUM

TecT MOXeT UCIIOIB30BaThCS JJIsl TPOBEACHUS TEKYIIETO U TEMAaTHYECKOTO

KoHTpoJis1. bosee nmenecooOpa3Ho UCTIOIB30BaTh TECTOBYIO (hopMy mpu
BBISIBJICHUN

CTCIICHNU YCBOCHUA TCOPCTUUCCKOI'O MaTCprajia 1 yMCHUS PCHIATH 3a1aHUs

PENPOIYKTUBHOIO XapaKTepa.



[Tpu ucnonb30BaHUU TECTa KaK (POPMbI KOHTPOJISI MOTYT OBITH PEKOMEHIOBAHbI

T€ K€ KPUTEPUH JJIS EPEeBO/Ia CYMMBbI 0aJIOB B OTMETKY. OJIHAKO TIPU 3TOM
cienyer

YUYUTHIBATh, YTO B 3aBUCUMOCTH OT TUIIa TECTOBBIX 3a/IaHU, BKIIFOUCHHBIX B
TECT,

KPUTEPHUH MEPEBOJIa CyMMbI 0aJIOB B OTMETKY MOTYT OBITh CKOPPEKTHUPOBAHBI.

TaK, ITPH BBIIIOJIHCHUH TECTA, COCTOALICTO TOJIBKO U3 BaHaHI/Iﬁ C BI>I60pOM
OAHOI'O

oTBeTa (CaMble ITPOCTHIE), HUYKHHUE TIOPOTH MOTYT OBITh YBEJIIMYCHBI: 26

He MeHee 70% — oTMeTKa «3»;

He MeHee 80% — oTMeTKa «4»;

He MeHee 90% — oTMeTKa «5».

BrinonHsis aHanus pe3yiabTaToB MPOBEPOYHON WM KOHTPOJIBHOM MPOLIEAYPHI,

HE3aBUCUMO OT (hOPMBI €€ TTPOBEICHHUS, 11eTIecO00pa3Ho GUKCUPOBATH HE
TOJILKO

KOJINYCCTBO BBIIIOJIHCHHBIX BaﬂaHHﬁ, HO N KaKHC MMCHHO 3aJdaHHA ObLIH
BBIITOJIHCHBI

KaK KaKJIbIM 00y4YaronuMcs, TaK U KJ1acCOM (TPYIIION) B IICJIOM.
[IpumeHeHnre JaHHOTO MOIX0/1a TIO3BOJISIET ClIeJIaTh OTMETKY Oolee
nH(OPMATUBHON M 000CHOBAHHOM, BCET/Ia MOYKHO IMPOAHATM3UPOBATh, U3 YETO

CKJIaJIbIBaeTCs OOIIMIA 0alljT KaXKI0T0 00yUaroIIerocsi, Kakue 3aJlaHus
BBITIOJTHEHBI

IIOJIHOCTBIO, 4 KaAKHEC YaCTHYHO. Taxxe IIpHU JaHHOM ITOJAXO0JC PCATINIYCTCA

HEOThEMJIEMOE MPABO KaXJA0ro 00yyarolerocs — «paBo Ha omuoKy». B
LEJI0M

M0 TpyNIe 00y4YarouIXcs BBIBISIOTCS OOIIME MPOOebl, TpeOyrolIe
KOppEeKLUU



Y JOTIOJTHUTEIBHON PabOTHI.
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