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1. ITosicHuTEIbHAS 3aNMCKA

JI1st IpOTyKTUBHOM NEATENLHOCTH B COBPEMEHHOM MHpE TpeOyeTcs JOCTaTOYHO MPOYHasi MaTeMaTuyeckas noaroroska. Ona
HeoOXxouMa JIJIsl YCIIEUTHOTO PelleHus], MPaKTUYECKUX3a4au: ONTUMHU3ALHSI CEMEHHOro OI0/KETa U IPABUIIBHOE pacIpeeieHHe BPEMEHH,
OLICHUBAHUE PEHTA0EIBHOCTH BO3MOXHBIX TPEAJIOKEHNHN, TPOBEACHUE HECIOKHBIX NHKEHEPHBIX U TEXHUYECKUX PacueTOB IS
JKU3HEHHBIX 3a71a4. KaxaoMy 4esloBeKy B CBOEH KU3HHU MPUXOAUTCS BBINOJIHATE PAaCUEThl, BIaJAECTh IPAKTUYECKUMU IIPUEMaMU
TreOMETPUUECKUX U3MEPEHUN U TIOCTpOeHuH. M3yuenue MmareMaTuky pa3BUBaeT BOOOpakeHUE, MPOCTPAHCTBEHHBIE IPECTABICHNUS,
CHOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, TOHUMAHUIO KPAaCOThI M U3SIIECTBA MAaTEMAaTHUECKUX PAaCCy>KIECHUIN, BOCIPUSITHIO
Fe€OMETPUUECKUX (POPM, YCBOCHUIO UIEU CUMMETPHUH.

['eomeTpus - 0UH U3 BaXKHEUIIMX KOMIIOHEHTOB MaTEMaTHYECKOTro 00pa3oBaHMsl, OHa HE0OX0AMMa AJis IPUOOPETEHUSI KOHKPETHBIX
3HAaHUH O MPOCTPAHCTBE U MPAKTUIECCKH 3HAYMMBIX YMEHHH, (POPMUPOBAHHUS S3bIKA OMUCAHUS OOBEKTOB OKPYIKAIOIIETO MHUPA, PAa3BUTHS
MPOCTPAHCTBEHHOTO BOOOPAKEHUS M MHTYUIINH, MAaTEMAaTHUECKOW KyJIbTYpBI M 3CTETHYECKOTO BOCIIMTAHUA ydamuxcs. M3yuenne
T€OMETPUH BHOCHT BKJIAJl B Pa3BUTHE JIOTHIECKOTO MBIIUICHUS ¥ (POPMUPOBAHHE MTOHATHUS T0KA3aTEIBCTBA.

Kpome Toro ocHOBHOI1 3a/1aueii Kypca reOMeTpUH SIBIISIETCSI HEOOXOAMMOCTh 00ECTICUYUTh MTPOYHOE U CO3HATEIEHOE OBJIAJICHNE
y4YalMMHCs CUCTEMOM MaTeMaTH4eCKUX 3HAaHUN U YMEHUHN, HEOOXOAUMBIX B TOBCEAHEBHOM KM3HU B COBPEMEHHOM OOILIECTBE,
JIOCTATOYHBIX JJIs1 U3YUEHHUS CMEXHBIX TUCIUIUIMH U MPOJ0JIKEHUST 00pa30oBaHMsL.

H3yuenue zeomempuu ¢ 10-11 knacce na 6a3080m yposHe HANPABIEHO HA OOCHUICEHUE CIEOYIOMUX Ueell:
Pa3BUTHE JIOTUYCCKOTO MBINUJICHUSA, IPOCTPAHCTBCHHOT'O BOO6pa)KCHI/I$I U UHTYULUH, KPUTUIHOCTU MBIINIJICHUSA Ha YPOBHC, H€O6XOI[I/IMOM
JUIsL TIPOAOJDKEHHUS OOpa3oBaHUs U CaMOCTOSITENIbHOM JesITeIbHOCTH B o0lacTh MaTeMaTWKu W €€ NpPOM3BOJHBIX, B Oyayuieit
npodecCHOHATBHO IeATETHbHOCTH;
BOCIIMTAHHE CPECACTBAMU I'COMCTPHU KYJIbTYPhI TUYHOCTU: OTHOIICHUA K MAaTCMATHUKE KaK 4aCTHU O6HI€‘~I€HOB€‘~ICCKOI\/JI KYJIbTYPBHI.
Pa3BUTHE JIOTUYCCKOI'O MBINIJICHUSA, IIPOCTPAHCTBECHHOI'O BOO6pa)KCHI/I$I, aﬂrOpHTMH‘IeCKOﬁ KYJbTYPbl, KPUTUIHOCTHU MBIIIJICHUSA Ha YPOBHC,
HEOO0XOAUMOM U1t 00yUYEeHHS B BBICIICH IIKOJIE IO COOTBETCTBYIOIICH CIIENMAIBHOCTH, B Oy Iymiei mpohecCHOHATbHON IeATEIIbHOCTH;
OBJIAJICHME MAaTeMATHYeCKMMH 3HAHUSIMH W YMEHHMSIMH, HCOOXOJMMBIMH B TIOBCEJHCBHOW JKU3HHU, IS HM3YUYCHHS IIKOJbHBIX
€CTeCTBEHHOHAYYHBIX JUCIHUIUIMH Ha 0a30BOM ypOBHE, /IS IMOJydeHHss 0Opa3oBaHUS B O0NACTsAX, HE TPEOYIOMIUX YyriIyOJeHHOMN
MaTeMaTHIECKOU IIOATOTOBKH.

B xozae n3ydeHus Kypca MaTeMaTHKU ydaluecs JOJIKHBI OBJIAJIETh CIEAYIOIUMHY KI04e6biMU KOMNEMEHYUAMU:

Ilo3naBaTenbHasn - (I03HABaTh OKPY’KAOLIUI MUP C IIOMOILBIO HAOIIOI€HUS, U3MEPEHMS], OTIbITA, MOJEIIMPOBAHUS; CPAaBHUBATD,
COIOCTaBJIATh, KIACCU(PUIIMPOBATH, PAHKUPOBATH OOBEKTHI 10 OJTHOMY HJIM HECKOJIbKUM TPEIIOKEHHBIM OCHOBAHUSM, KPUTEPHSM;
TBOPYECKH peIIaTh yUeOHbIC U MPAKTHYECCKHE 33/1a4H: YMETh MOTHBUPOBAHHO OTKA3bIBATHCS OT 00paslia, HCKaTh OPUTHHAIILHBIC PEIICHNU)

NudopmannoHHO-KOMMYHHKATUBHAS - (YMEHHUE BCTYIIaTh B pe4eBO€ OOIIEHUE, y4aCTBOBATh B JUAJIOTe IOHUMATh TOUKY 3pEHUS
cobeceHMKa, PU3HABATH MPABO HA MHOE MHEHUE; COCTABIICHHE TUIaHA, TE3UCOB, KOHCIIEKTA; IIPUBEICHUE TPUMEPOB, TIOA00p apryMEHTOB,
(hopMyIHpOBaHKE BHIBOJIOB; OTPAXCHHUE B YCTHOM HIIM MMUCBMEHHOH (pOopMe pe3ybTaToB CBOCH JEATEIBHOCTH)



PediexcuBHan - (caMoCTOSITENIbHASL OPraHU3alusl YUeOHOM e TeIbHOCTH; Bia/ICHUE HaBbIKAMU KOHTPOJISI U OLIEHKU CBOEH
JESTEIbHOCTH, TOUCK M YCTPaHEHUE MPUYNH BO3HUKILIUX TPYAHOCTEH; OLEHUBAHUE CBOMX YUEOHBIX JOCTHKEHUI; BIIaJIeHUE YMEHUAMU
COBMECTHOMH JI€ATEIbHOCTHU: COTJIACOBAaHUE U KOOPIMHALUS AEATEIbHOCTHU C IPYTUMU €€ YUaCTHUKAMH)

PaGouas mporpamma mo reomerpuu s kKypca 10-11 kiaccoB cocraBieHa B COOTBETCTBHH C TPEOOBaHUSMH K pe3yjbTaTam
OCBOCHHS 00pa3oBaTENFHONW IPOrpaMMbl OCHOBHOTO OOMIEr0 00pa3oBaHHMS Ha OCHOBE NPUMEPHOW NPOTPaMMBI CPEIHETO OO0IIero
oOpa3oBaHMs U aBTOpcKoi mporpaMMel bypmuctposoii T.A.

[IpenonaBanue Bemercs 1o yueOHUKy ['eomerpus, 10-11: Yueb.qmsa obmeodpaszosar. yupexaenuii/ JI.C.AtanacsH, B.®.byry3o0s,
C.b.Kagomues u ap. — M.: Ilpocsemenue, 2019.

Texymuuii KOHTPOJIb OCYIIECTBISIETCS B BUIE: CAMOCTOSITEIBHBIX pa0OT, MUCHbMEHHBIX TECTOB, MATEMATUIECKUX JUKTAHTOB, YCTHBIX H
MUCHMEHHBIX OMIPOCOB MO TEME ypOKa.

BBogHYI0 IMAarHOCTHKY, NMPOMEXKYTOYHbIE KOHTPOJBbHBIE PAa0OThl M MTOTOBYIO JHWATHOCTUKY IPENINOJaraeTcs MPOBOAWTH B BUJEC
Pa3HOYPOBHEBBIX TECTOBBIX 3a/IaHU.

I[lnanupyeTcst HCNOAb30BAHHE CJIEIYIOIIMX MeIArorH4ecKuX TeXHOJIOrHii:

- TEXHOJIOTHH MOJTHOTO YCBOCHHUS;

- TEXHOJIOTHH O0yUYEHHsI HA OCHOBE CXEMaTHYHBIX MOJICIICH;

- TEXHOJIOTUH OOyYEHUS Ha OCHOBE PEIICHHS 33/1a4;

- TEXHOJIOTHH MPOOJIEMHOT0 O0YUCHHUS;

B Teuenue roga BO3MOKHBI KOPPEKTHBBI pabovell pOrpaMMBl, CBSI3aHHBIE C OO BEKTUBHBIMH MIPHYNHAMH.

@opMbl OPpraHu3aum y4eoHoro npouecca: VHauBuIyanbHbIE, TPYIIOBHIE, HHAWBHYaTbHO-TPYIIIOBBIE, (POHTATIBHEIE, KIACCHBIC U

BHEKJIACCHBIE.

®opmbl koHTpOJIs:CaMocToATeNbHAS Pab0Ta, KOHTPOJIbHAS paboTa, HAOIIoAeHHE, 3aUET, paboTa 0 KapTOUKe.

Buabi oprann3anuu yuedonoro npouecca: CaMOCTOSATENbHBIE PA0OTHI, KOHTPOJIBHBIE Pa0OThI, 3a4ET, JIEKIIUH, TPAKTHKYMBI.

CucreMa n3mMepeHus pe3yJabTaTOB COCTOUT U3: 1) MPOMEXYTOYHOTO M UTOTOBOTO KOHTPOJIS; 2) TEMAaTHYECKOTO M TEKYIEro KOHTPOJIS.
[IpomexxyTOUHBIN KOHTPOJIb — 1eKaOpb
HToroBslii KOHTPOJIb — Mai.

TemaTtnueckuii koHTpoab: 1. KonTposnbHas pabota 2. 3auer

Cornacto ¢denepanbHOMY 0a3UCHOMY YyueOHOMY IIaHy JiJis 00pa3oBaTeNbHbBIX yupexaenuin Poccuiickoit deneparuu Ha U3y4eHUE
MaTeMaTHKH Ha JTane cpeaHero (ImoJiHoro) odmero oopasoanus B 10-11 kiracce Ha 6a30BOM ypoBHE Ha mpeaMeT «['eoMeTpurs» BBIIEISICTCS
2 gaca B Henento (68 yacoB B 10 kiacce u 66 yacos B 11 kiacce).

Kypc reomerpun 10-11xkmacc HaueneH Ha oOecrieueHre peain3aiuy 00pa3oBaTebHBIX PE3YyIbTAaTOB, /1a€T BO3MOXKHOCTh JOCTHXKEHUS
TpEX TPy 00pa30BaTEIbHBIX PE3YJIHTATOB:



JINYHOCTHBIE pe3yJibTaThI:

- BKJTFOYAOIIUX TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIUXCSI K CAMOPA3BUTHUIO, JIMYHOCTHOMY CaMOOTIPEICIICHHUIO U CAMOBOCITUTAHUIO B
COOTBETCTBUH C 00IIIC-YCIOBEUCCKUMH IICHHOCTSIMMU;

- cOpPMHUPOBAHHOCTh MX MOTHBAIIMH K OOYYCHHIO U IIeJICHATIPABICHHON MO3HABATEILHOM IEATETLHOCTH, CHCTEMbI 3HAUMMBIX COLIMAIBHBIX
Y MEXKJIIMYHOCTHBIX OTHOIIEHUN, IEHHOCTHO-CMBICJIIOBBIX YCTaHOBOK;

- CIIOCOOHOCTH CTaBUTH IEJIH U CTPOUTH )KM3HEHHBIE TUIAHBL;

- TOTOBHOCTH M CTIOCOOHOCTD K CAaMOCTOSITEIILHOM, TBOPYECKON U OTBETCTBEHHOM JIESITEIILHOCTH;

- HaBBIKH COTPYIHUYECCTBA CO CBEPCTHUKAMHU, B3POCIBIMU B 00pa30BaTEIIbHOM, OOIIECTBEHHO MOJIE3HOH, YIEeOHO-HCCIIEI0BATEIBCKOM,
MPOEKTHOM U APYTUX BUJAX AEATEIbHOCTH;

- TOTOBHOCTbh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CAaMOOOPa30BaHUIO, HA TIPOTSHKEHUH BCEH JKU3HU;

- CO3HATEJIbHOE OTHOIIIEHHUE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCTEIIHON TPO(EeCcCHOHATBHON U OOLIECTBEHHON A TEIHHOCTH.

MertanpeamMeTHble pe3yJabTaThl:

- BKJIFOYAOIIMX OCBOCHHBIE O0YUYAOIIUMUCS MEXKIIPEAMETHBIE OHATUS U YHUBEPCAJIbHbIE yueOHbIE JEMCTBUS (PETYIATUBHBIE,
[03HaBaTeNIbHbIE, KOMMYHUKATUBHBIE);

- CaMOCTOSITENIFHOCTh B INITAHUPOBAHWHU M OCYIIECTBICHUH YICOHOH EATEIFHOCTH U OPTaHU3aIlMH YIeOHOTO COTPYTHUYECTBA C
reJaroraMy U CBEpCTHUKAMU;

- CIOCOOHOCTH K TIOCTPOCHUIO MHANBUIYAIBHON 00pa30BaTeNbHON TPAEKTOPUH, BIIaIeHINE HAaBBIKAMH y4eOHO-HUCCIIE0BATELCKOM,
MPOEKTHOM U COLMAJIbHOMW JIEATEIIbHOCTH;

- YMEHHUE CAMOCTOATEIBHO ONPEIEINIATh LENH JeSTEIbHOCTH HCOCTABIIATH IUIAHBI I€ATEIbHOCTH; CAMOCTOSITENILHO
OCYIIECTBIISATH,KOHTPOJINPOBATH U KOPPEKTUPOBATH JAESITEILHOCTD;

-MCII0JIb30BaTh BCE BO3MOXHBIE PECYPCHI /ISl JOCTHXKEHHUS TOCTABJICHHBIXIENEN U peaIn3aluy MIIaHOB JI€ATEIbHOCTH;

- BBIOMPAThYCIEIIHbIE CTPATETUH B PA3JIUYHbBIX CUTYALIUAX;

- YMEHHE NMPOJTYKTUBHO O0IATHCS U B3aUMOIEHCTBOBATh B IIPOLIECCE COBMECTHON JESTENIbHOCTH, YUUTHIBATh MO3ULIUHU APYTUX YYACTHUKOB
JesITebHOCTH, YPPEKTHBHO pa3pemaTh KOHPIUKTEI,

- BJIaJICHHE HaBbIKaMU NTO3HABATENIbHOM, y4eOHO-UCCIIEI0BATENILCKON U MPOEKTHON JESITEIbHOCTH, HAaBBIKAMU pa3pelIeHus pooieM;

- CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbBHOMY ITOMCKY METO/I0B PELICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B
MO3HAHUS;

- TOTOBHOCTb U CLIOCOOHOCTH K CAaMOCTOSITENIbHOM MH(POPMAIIMOHHO- TO3HABATEJIbHOM 1€ATENbHOCTH, BKIIOYAsi yMEHHE OPUEHTHPOBATHCS B
Pa3IMYHBIX UCTOYHHUKAX HH(OPMAITHIH,

KPUTHYECKH OIICHUBATh M HHTEPIPETUPOBATH HHPOPMALIUIO, TIOITYIaEMYIO U3 Pa3INYHBIX UCTOYHUKOB;

- YMEHHE HUCII0JIb30BaTh CPEJICTBA MH(OPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TexHoiorui (nanee — MKT) B pemeHnn KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U OPraHU3alMOHHBIX 33/1a4 C

coOuroIeHreM TpeOOBaHUI YPrOHOMHKH, TEXHUKH 0€30TMacHOCTH,

THTHEHBI, PeCypcocOepeKeHus, IPABOBBIX U 3THYECKUX HOPM, HOPM MH(POPMALMOHHONW O€3011acHOCTH;



- BJIaACHUC HaBbIKaMH IMO3HABATCIILHOM pe(bJ'IeKCI/II/I KaK OCO3HaHUs COBCPIIACMbIX ILGﬁCTBHﬁ N MBICJIUTCIIBHBIX MMPOLECCOB, UX PC3YJILTATOB
n OCHOBaHHﬁ, T'paHuIl CBOCTO 3HAHUA Y HC3HAHUA,
HOBBIX IMO3HABATCJIbHBIX 3a71a4 U CPCACTB UX JOCTUKCHUA.

IIpexMeTHBIE pe3ybTAThI:
-BKJIIOYAIOIIMX OCBOEHHBIE 00YyYaIOIUMUCS B X0/ U3yUEHHUS] YUEOHOT 0 IpeaMeTa YMEHUS, BUbI I€ATEIbHOCTH 110 MOJyUYEHUIO HOBOTO
3HaHUS B paMKaX y4eOHOTO MpeaIMeTa, ero mpeoopa3oBaHUIO U IPUMEHEHHUIO B YIEOHBIX, yUCOHO-TTPOEKTHBIX U COIUAIbHO-ITPOCKTHBIX
CUTYyalHUsIX;
- (popMHUpOBaHUE MATEMAaTUYECKOTO TUIIA MBILIUICHHUS, BIaIEHUE T€OMETPUUECKON TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHITHSIMU, METOJIaMU U
puéMamus;
- ¢(OpMHUPOBAHHOCTD MPECTABIICHUN O MAaTEMAaTHKE, O CIIOCOOAX ONMMCAHUS HA MATEMAaTHYECKOM SI3BIKE SIBJICHUH peallbHOTO MUPA;
- c(pOpMHUPOBAHHOCTD MPEJICTABICHUN O MATEMAaTUYECKUX MOHATHSX, KaK O BAXKHEUIINX MaTEMaTHUYECKUX MOJIENSIX, TTO3BOJISIOLIUX
OIMUCHIBATH U U3Y4YaTh Pa3HbIC IIPOLICCCHI U SIBJICHU;
ITIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOI0 IIOCTPOCHUSI MATEMaTHYECKUX TEOPUH;
- BJIQJICHUE METOAAMU JOKA3aTEIbCTB U AJITOPUTMOB PELICHU;
- YMEHUE UX NIPUMEHATH, IPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHHS B XO/I€ PELICHU 3a/1a4;
- BJIaJICHHE OCHOBHBIMU MOHATUSMH O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypaX, UX OCHOBHBIX CBOMCTBAX;
- ¢(hOopMUPOBAHHOCTH YMEHUS PAaCIO3HABATH HA YEPTEkKaX, MOJECIISX U B pEaIbHOM MUpPE TeOMETpHUYECKre (DUTYpBHI;
- IPUMEHEHHE N3YYEHHBIX CBOMCTB T€OMETPHUECKUX HUTYD U POPMYII ISl PEIICHUSI TEOMETPHUYECKHUX 3334 M 33724 C IPAKTHYECKUM
COJIEpXKAHUEM;
- BJIQJICHUE HABBIKAMU UCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM IIpU PELICHUHU 3a7a4.

Texymuii KOHTPOJIb OCYIIECTBIISIETCA B BUJIE: CAMOCTOSATEIbHBIX PA0OT, MMCbMEHHBIX TECTOB, MATEMAaTUUECKUX TUKTAHTOB, YCTHBIX U
IMMCBbMEHHBIX OIIPOCOB I10 TEME YPOKa.

BBOoJHYI0 OMAarHOCTHKY, MPOMEXKYTOUHBIE KOHTPOJbHBIE paOOThl U UTOTOBYIO JUArHOCTHKY IPEAINONAraeTcsi MpOBOAUTH B BHJE
Pa3HOYPOBHEBBIX TECTOBBIX 3aJaHUM.



2. Coaeprxkanue yueOHOro npeaMera

10k,
1. BBegenune . AKCMOMBI CTEPEOMETPHUH U UX CJIEICTBHS.

[Ipeamert crepeomerpuu . Akcuombl crepeomeTpun. HekoTopeie cBoiicTBa U3 akcroM. Pelienne 3a1au Ha IpUMEHEHNE aKCHOM
CTEPEOMETPUH U UX CIICICTBUM.

OcHoBHast meab:  ChopmupoBaTh MpeACTABICHUS YUAIIMXCS 00 OCHOBHBIX TIOHATHSAX M aKCHOMaX CTEPCOMETPHH, WX UCIOJIB30BaHUU TIPU
penieHny 3a1ad.

Mertoabl: Pemienue cranapTHBIX 3a]a4 JJOTHYECKOTO XapaKTepa, a Tak ke U300pakeHue TOUYEK, MPSMBIX U IUNIOCKOCTEH Ha MPOEKLMOHHOM
yepTexe MPHU pa3IndHOM UX B3aUMHOM PACIIONIOKEHUH B IPOCTPAHCTBE.

3HaTh: AKCMOMBI O B3aMHOM PacIoOJIOKEHUU TOUYEK, MPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE U UX CIIEACTBHUS.
Ymetsh: [IpuMeHATh aKCHOMBI CTEPEOMETPUHN U UX CIEICTBUS IIPU PEILICHUU 3ajau.
2.J1apa/s1eIbHOCTH NPSAMBIX U IVIOCKOCTEI.

OcHoBHas meJsb :JlaTh ydyamummcs CUICTEMAaTUYECKUE CBEICHUS O NMapaJIJIEIbHOCTH MPSAMBIX U INIOCKOCTEN B IpocTpaHcTBe. OCyLIECTBUTD
3HaKOMCTBO C ITPOCTEHITMHA MHOTOTpaHHUKaMH. [[03HaKOMUTE ¢ pa3IMYHBIMU CIIOCOOaMU N300paKEHHS TPOCTPAHCTBEHHBIX (PHUTYpP Ha
miockoctd. ChopMUpOBaTh YMEHMSI pEIIaTh 3aJa4M Ha J0KA3aTeIbCTBA (METO OT MPOTUBHOIO).

MeTOIlI)I: HCHOJ’II:I%YGTCH MCTOA A0Ka3aTCJIbCTB OT IPOTUBHOI'0, 3HAKOMOI'O Yy4YallUMCA K3 KypcCa INIAHUMCTPHUU. Pemrenne OoJbmioro
KOJIMYCCTBA JIOTHYCCKHUX 3aJa4.

2.1.11apanneabHOCTH NPAMBIX, IPAMOI U IVIOCKOCTH

[TapamiensHbie psiMbIe B MpocTpaHcTBe. [lapanienbHOCTh NpsMON U TuIocKocTU. Pemenue 3anay o teme «IlapamiensHOCTh IpsIMOM U
IJIOCKOCTH

3HaTh: Buasl pacnonoxeHus NpsAMbIX B IpocTpaHcTBe. [loHATHE napauieabHbIX U CKPELIMBAIOIINXCS IPSIMBIX. TeopeMbl 0
MapajyIeIbHOCTH MPSIMBIX U MAapaJIJIEIbHOCTH 3-X NpsIMbIX. Pacrionoxxenne B poCcTpaHCTBE MPSIMON U TUIOCKOCTH. [ToHsITHE MapaienbHOCTH
MPSIMON U TUIOCKOCTH ( PU3HAK MapajIeIbHOCTU NPSMOM U IJIOCKOCTH).

Ymerb: PaccmaTpuBaTh MOHSTHE B3aUMHOTO PACIHOJOKEHUS NPSIMbBIX , MPSIMOW U IUIOCKOCTH Ha MOJENAX KyOa, MPHU3MBbL, MUPAMMIIBIL.
[IpuMeHsTh U3yUeHHBIE TEOPEMBI K peIlIeHUI0 3a/1a4. CaMOCTOSTEIbHO BEIOPATh CIOCO0 peleHus 3aau.

2.2.B3auMHoOe pacnoJioykeHne NpsiMbIX B IPOCTPAHCTBE. YT0J MeK1y ABYMSI NPSAMbIMH.

CkpeuuBarouyecs npsiMble. YTIJIbl ¢ COHANPaBICHHBIMU CTOPOHAMU. YTOJ MEX 1y NpsAMbIMU .Pemenue 3anay no teme «B3aumuoe
PacrnosoKeHUe MPSMbIX B IPOCTPAHCTBE. YTOJI MEXAY ABYMs MpsiMbIMU». Pemienue 3aaau no teme «l[lapainenbHOCTh NPSAMBIX U
mwiockocteil «. KonTposbHas paboTa o TeMe» AKCHOMBI cTepeoMeTprn. B3anMHoe pacnoioskeHre NpsiIMbIX , TPSIMON U IJTIOCKOCTH.

3uats: [loHaTue ckpemuBaromuecs npsiMbix. TeopeMy O paBEHCTBE YIJIOB C COHAIIPaBICHHBIMU CTOPOHAMM.
Ymernb: Haxoauts yros Mexay NpsIMbIMU B IPOCTPaHCTBE. [IpUMEHTh NOJydYEeHHbIE 3HAHNS DU PEIICHUM 3aa4.



2.3. [TapannebHOCTh IJIOCKOCTEN.
[TapamnensHble TiockocTu. [Ipu3Hak napanienbHOCTH MII0CKOCTel .CBONCTBA MapalIeNbHbBIX MITIOCKOCTEH .
3uaTs: [loHaTue napamienpHbIX mIockocTel. [lpu3Hak napamienbHOCTH ABYX IIockocTeid. CBOMCTBa MapaljiesbHbIX III0CKOCTEH.

Ymersn: /loka3bpiBaTh NpHU3HAK [1APATUIEIBHOCTH ABYX IJIOCKOCTEN M IPUMEHATH €70 NPU PEIICHHUM 3ahad. Vcronbs30BaThk CBOKWCTBA
HapaIeJIbHBIX IUIOCKOCTEW IIPU PELICHUH 3a1a4.

3.Hepnenzm1<y.1mpﬂocTL NMPpAMBIX U IJIOCKOCTEI.

OcHoBHas neib: J[aTh ygammmMcs CUCTEMAaTHYECKHAE CBEICHUSI O IEPIEHANKYJSIPHOCTH IIPSIMBIX U IJIOCKOCTEN B IPOCTpaHCTBE. BBecTn
IIOHATHE YTJIOB MEXAY IIPSAMBIMU U TUIOCKOCTSAMM, MEKY TUIOCKOCTSIMH.

MeTtoabl: O600IIAIOTCA M CUCTEMATU3UPYIOTCS 3HAHUS yYAIIUXCS O MEPIEHANKYISIPHBIX MPSIMBIX, TIEPICHIUKYIISPE U HAKIIOHHBIX,
M3BECTHBIC M3 Kypca IUIAHUMETPHH, 9TO OyAET CITIOCOOCTBOBATH OoJiee rITy0OKOMY YCBOSHUIO TeMbI. [locTosTHHOE oOpalieHue K TeopemMam,
CBOMCTBaM M IPU3HAKAM Kypca IUIAHUMETPHH IIPU PEILICHHUH 3a4a4 10 U3y4acMOU TeMe.

3.1.1lepneHAUKYJISAPHOCTH NPSIMOM M IJIOCKOCTH.
[IepnieHauKynspHBIE MIPSMBIE B IpocTpaHCcTBE. [lapamiensHbple npsMble, NEPIEHANKYISIPHBIE

K IUTOCKOCTH. IIpU3HaK neprneHuKyIspHOCTH NPSMOM U IUIOCKOCTH. Teopema 0 IpsiMoii, MepIeHANKYIAPHON INTIOCKOCTH. Perenue 3anaq
Ha MEePHEHAUKYIISIPHOCTD MPSMO U INIOCKOCTH.

3uaTs: [loHATHE NEpIEHIUKYIAPHBIX NPAMbIX. JIeMMy NEeprIeHAUKYIIPHOCTH ABYX MapajlieNbHbIX MPSAMBIX K TpeTel. OnpeeneHue
MEPIEeHIUKYISIPHOCTH MPSIMON U TNIOCKOCTH. CBsI3b MEX/1y NapalIeIbHOCTBIO MPSIMBIX U UX MEPHEHAUKYJIIIPHOCTHIO K IIockocTH. [Ipu3Hak
MEPIEHIUKYISIPHOCTH MPSMOM U TUIOCKOCTH.

Ymers: [Joka3siBaTh JIeMMy NepneHIUKYISIPHOCTH JBYX ITAPAJUICIBHBIX NPSAMBIX K TpeThell. [[puMeHsTh NpHU3HaK NEepIeHIUKYIIPHOCTH
IPSIMOM M TUIOCKOCTH K pEHIEHUIO 3a1ad. HaxoInuTh CBsI3b MEKAy MapajuIeIbHOCTBIO MPSMBIX M UX NEPIEHANKYIISIPHOCTBIO K TUIOCKOCTH.
Pemate OCHOBHBIE THIIBI 33/1a4 Ha NEPIIEHAUKYJIIPHOCT IPSIMOU U IJIOCKOCTH.

3.2. IlepnieHAMKY/ISIP U HAKJIOHHAS. YTO0J MeK1Y NPSIMOM M IJIOCKOCTHIO.

PaccrosiHue ot ToukH 10 IocKocTH. TeopeMa 0 Tpex NEPHEHAUKYJIISIpax. Yo MEXAY MPAMOM U TNIOCKOCThIO. [ToBTOpEeHne Teopuu.
Pemenue 3aga4 Ha IPUMEHEHUE TEOPEMBI O TPEX NMEPIECHIAUKYIISIPaX. YOI MEXIY NPSIMOM U IIIOCKOCTBIO.

3uats: [loHaTHe paccTosiHME OT TOUKH 10 NpsAMoil. TeopeMy o Tpex nepneHaAuKyspax. [loHaTue yria Mexay npsMoi U MI0CKOCTHIO.
Ymersn: /[oka3siBaTh TEOPEMY O TPEX NMEPIEHIUKYIAPAX U UCIIOJIB30BATh €€ IIPU pelIeHnH 3a1a4. HaxoquTe yromn Mex .y npsaMon u
IIJIOCKOCTBIO.

3.3. /IByrpannslii yroJi. [lepneHauKy/JasipHOCTD MJIOCKOCTEI.

JIByrpanHnsbi yrou. [Ipu3Hak nepneHauKyJIsIpHOCTH ABYX IIockocTel. [IpsaMoyronpHelil napamienenunen. Pemenue 3a1ad Ha CBOMCTBA
IPSIMOYTOJIBHOTO Mapajuiesienunena. [IoBropenne Teopuu 1 pemeHnu 3a1ad 1no reMe «llepnesauKysipHOCTb NPSAMBIX U IITIOCKOCTEN ,
Pemenue 3anau , KontponbHas pabora no teme «IlepneHaukynsipHOCTb NPSAMBIX U IIIOCKOCTeN». 3aueT Ne2.



3uaTh: [loHATHE ABYTpaHHOIO YIJIa U €ro JInHeHHoro yria. [lonsaTue yria Mexay miockocTsMu. OnpeneneHne neprneHInKyIspHbIX
mockocTel. [Ipu3Hak nepneHuKyIspHOCTH JBYX IUIOCKOCTEH.

Ymern: Onpenensars yroji Mexay mIockocTaIMU. [IpuMeHsTh NpU3HaK NEepreHIUKYISIPHOCTU ABYX INIOCKOCTEN MIPU PEIICHUH 3aj1a4,
paboTaTh C YEPTEHKOM U UUTATH €TO..

4. Muororpanauku. Ilpusma.

[Tonstne MHOrOrpanHuka. Ilpusma. [lnmomane nosepxHocTu npusmsl. [IoBTOpEeHNME TEOpUH, pelIEHUE 3a1a4 Ha BBIYNCICHUE TUIOMAIN
MIOBEPXHOCTU U 00bEMa MPU3MBI.

3HaTh: [loHATHE MHOTOTpaHHMKA, TPU3MBI U UX 3JeMEeHTOB. Busl npusm. [loHsATHE MT0maay MOBEpXHOCTH PU3Mbl. DopMyiTy IS
BBIUMCIICHUS TIJIOUIA TN TIOBEPXHOCTH MPHU3MBI, (POpMYITy JUISI BEIYUCIECHHS 00beMa MTPU3MBI.

Ymern: PaboTaTh ¢ yepTexkoM U uutaTh ero. PasnuuaTts Buab! npusM . JlaBath onucaHre MHOTOTPaHHUKOB.

6. UtoroBoe moBTopenue Kypca reoMeTpuH.

Akcuomsl crepeomeTpud . [lapamienbHOCTh NPSMBIX U IUIOCKOCTEN . TeopeMa o Tpex NepHeHANKYIIApax, yrojl Mexay nNpsMon U
IJIOCKOCTBI0. BEKTOPHI B MPOCTPAaHCTBE M UX MPUMEHEHHUE K pelIeHUIo 3a7a4. iToroBast KoHTpopHas paboTa. 3aK/IIOUNTENbHBIN YPOK-
6ecena mo kypcy 10 k.

3nartb: Teopernueckuii Mmarepuan kypca 10kmacca. OcHoBHBIE TeopeTrueckue (aktel. Hanbonee pacpocTpaneHHbIE IPUEMBI PEIICHUS
3amad.

Ymern: [IpakTuecku npuMeHATh TeopeTHueckuii Matepuall . CoBepIIEHCTBOBATh YMEHUSI U HABBIKU PELICHUS 3a/1a4.

11 kiaacca.
1. Ilmpamupa.

[Tupamupa. [lpaBuibHas nupamuga. Pemenne 3aaa4 nmo TeMe nupamuaa. Y cedyeHHas nupamua. [Lonaas moBepXHOCTH YCEUEHHOM
UpaMu 1 00bEM TUPAMUJIBL..

3uartp: [lonarue mupamunsl. [ToHsTHE IPaBUITBHOM MUpaMuabl. Teopemy O TUTOmaau OOKOBOW OBEPXHOCTH MPABMIILHOW TUPAMUIBI U
TeopeMy 00 0ObeMe MUPAMHUIBL..

Ymern: PaboTaTh ¢ yepTexoM U uutath ero. OTaudarh BUIbI MUpaMul. Pemare 3ajaun Ha HaX0K/I€HUE TUI0IIa U OOKOBOM MOBEPXHOCTH
MpaBWJIbHOM NMHpaMUAbl U 00beMa MUPAMUJIBI .

2 I uauHAp, KOHYC U HIap.
2.1. Huauuap.
[Tonsatne nunuuapa. Humuuap.

3HaTh: [loHATHE HUIMHAPUYECKONH TOBEPXHOCTH, IMIUHAPA U €T0 31eMEeHTOB. DopMyIIbl AJi BEIUUCICHUS IJI0MIAaAe OOKOBOW U MOTHOU
MOBEPXHOCTHU LMINHPA, 00bEMa LIMINH/PA..



YmMmersn: Pemarte 3aaun Ha HaXOKICHUE 3JIEMEHTOB IWJIMH/PA, IUIOUIAIM IIOBEPXHOCTH HWJIMHApA U 00beMa muuHapa. PaboraTs ¢
PUCYHKOM, YHTATh €TO.

2.2 Konyec.
Konyc. YcedyeHnslii KOHYC.

3HaTh: [loHATHE KOHUYECKOM MOBEPXHOCTH, KOHYCA, YCEYEHHOI0 KOHYca. DPOpMyJIbl Il BBIYMCIEHUS! OOKOBOI U MTOJIHOM MOBEPXHOCTH
KOHYyca 1 00bEM KOHYCA.

Ymern: Paborath ¢ uepTe:koM U yuTaTh €ro. [IpuMeHaTh 3HaHUS NIPU PELICHNUH 3a/a4.
2.3.Cdepa.
Cdepa . Ypasuenue chepsl. Bzaumnoe pacronoxernne chepsl u iockoctr. KacatenbHas miockocTs k cdepe. [Tnomans chepsr.

3Hnats: [lonarue cdepsl, mapa u UX IEMEHTOB.. Bo3MoHbIe cityuan pacnoioxeHue cepsl 1 miockoctu. PopMyity miomaay chepsl 1
oObema mapa. [Tonstre BnucanHoro mapa (cdepbl) B MHOTOTPaHHHUK, OMIMCAHHOTO 111apa (chepbl) OKOJI0 MHOTOTPAaHHHUKA, YCIOBUS UX
CYLIECTBOBAHHS.

YMerth: PaboTath ¢ 4epTe)KOM M YUTATh €T0, PEIIaTh 33/1a49H 10 JAHHOH TeMe U Ha KOMOMHAIUIO: Cephl U MUPAMUIBI, IIMITHHIPA U
TIPU3MBI, IPU3MBI B c(hepbl, KOHyca 1 MupaMuabl. [I[puMeHsTh morydeHHbIe 3HAHUS IPY U3yYSHHUH TEMBI TIPH PEIICHUH 33/1a4.

3. BekTOopbl B IpOCTPaHCTBeE.

OcH. neab: O000MKTH H3yYEHHBIH MaTepua B 0a30BOM IIKOJIE MaTEPHall BEKTOPAx Ha TNIOCKOCTH, AaTh CUCTEMAaTHYECKHE CBEJICHUS O
JIEUCTBUAX C BEKTOPAMH B IPOCTPAHCTBE.

Metoabi: OCHOBHOE BHUMAHUE yIESETCS PELICHUIO 3a/1a4 , TaK KaK MpU ATOM ydaliuecs 00JaaatoT BEKTOPHBIM METOIOM.
3.1. IlonsiTHE BEKTOpPa B MPOCTPAHCTBE.
[TonsTHe BexkTOpa . PaBEHCTBO BEKTOPOB.
3naTh: Onpenenenne Bekropa.. [lonaTue paBHbIX BEKTOpoB. O003HAUEHUS.
YMmeTh: PaboTaTh ¢ yeprexoM 1 untath ero. O003Ha4YaTh U YuTaTh 0003HaYCHHS. ONpeIesITh paBHBIC BEKTOpA.
3.2.CoxeHue H BbIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPa HA YUCJIO.
CrnosxeHue 1 BIYMTaHHE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YHCIIO.

3natb: [IpaBuiio TpeyrojibHUKA U TapalIeIorpaMma CJIOKEHUSI BEKTOPOB B IMTPOCTPAHCTBE. 3aKOHBI CIIOKEHUSI BEKTOPOB. J[Ba criocoba
pa3HOCTI/I I[Byx BeKTOpOB. HpaBI/IJ'IO CIIOKCHHUSA HCCKOJIBKHUX BCKTOpOB B HpOCTpaHCTBC . HpaBI/IJ'IO YMHO)KGHI/UI BGKTOpOB Ha YUCJIO U €TO0
CBOMCTBA.

Ymern: [lonp30BaThCs NpaBUIIOM TPEYTOJbHUKA U MApAJLIETOTpaMMa IMIPU HaX0KJAECHUU CYMMBI IBYX BEKTOpOB. HaxoauTe cymmy
HECKOJIbKMX BEKTOpOB. HaxonuTh pa3HOCTh BEKTOPOB ABYMs criocobamu. HaxoauTs BEKTOpHBIE CyMMBI HE pulerasi K puCyHKaM.
YMHOKaTh BEKTOPHA YUCII0. BBINOIHATE NEHCTBUS HAJl BEKTOPAMH.

3.3 KomianapHble BEKTOPBI.



3HaTh: ONpeCACIICHNEC KOMIIAHAPHBIX BEKTOPOB. HpI/IBHaKI/I KOMITIJIAHAPHOCTU TPCX BCKTOPOB U MPABUJIO MapalICJICIUIICaa, CJIOKCHHA TPEX
HCKOMINIIAHAPHBIX BEKTOPOB. TeopeMy 0 PA3JI0OKCHUHU BCKTOpA IO TPEM HCKOMIIJIAHAPHBIM BEKTOpPaM.

Ymerb: Pa3znoxute BEKTOP 110 TPEM HEKOMIUIAHAPHBIM BEKTOpaM. M Crionb30BaTh paBUIIo MMapajuleIeuIe a IPU CI0KEHUHU TPEX
HEKOMIUIAHAPHBIX BEKTOPOB.

4 . MeTOoa KOOPAMHAT B MPOCTPAHCTRBE.
4.1 KoopauHaThl TOUYKH H KOOPAMHATHI BEKTOpA.

[IpsiMmoyronpHas cucTeMa KOOpAUHAT B MpocTpancTBe. KoopauHaTel BekTopa. CBsA3b MEXKAY KOOPIUHATAMH BEKTOPOB U KOOPAMHAT TOYECK.
[Ipocreiimure 3a1a4u B KOOpAUHATAX.

3uaTs: [loHATHE NIPSIMOYTOJIBHON CHCTEMbI KOOPIMHAT, KOOPAWHATHI BEKTOpA, AEHCTBUS Hall BEKTOpaMu. PopMyJibl CEpelHbI OTPE3Ka,
JUIMHBI BEKTOPA Y€PE3 €ro KOOPAUHATHI U PACCTOSHUAS MEXKy IBYMs TOUKaMU. [IOHATHS paBHBIX BEKTOPOB, OHATHS KOJUIMHEAPHBIX U
KOMILUIAHAPHBIX BEKTOPOB, HAXOKAECHNE KOOPANHAT BEKTOPA 10 KOOPAMHATAM €ro Hayaja ¥ KOHIIA.

YMmeThb: HpOBOI[I/ITI) A0KAa3aTCIIbHBIC PACCYXKACHUSA B XOAC pCHICHUS CTCPCOMCTPUICCKUX 3a/1a4. CTpOI/ITB TOYKH I10 3aJIaHHBIM KOOpAWHATAM
1 HaXOJUTb KOOPAWHATHI TOYKH , IPOU3BOJUTH JCUCTBUA HAl BEKTOPAMHU C 3aJaHHBIMU KOOpAWHATAMHU, HAXOAUTb PACCTOAHUSA MCKIY
ABYMs TOYKaMH, IJIMHY BCKTOpPA, KOOPAWHAT CCPCANHBLI OTPC3Ka, PpCIIaTh 3aJa4i KOOPANHATHO-BEKTOPHBIM MCTOIOM.

4.2 CxansipHoe NIpou3BeleHNe BEKTOPOB.
VYron mexay Bekropamu. CkalsipHOE IPOU3BEAECHUE BEKTOPOB. BhIuncieHne yrioB MeK Iy NPsIMbIMU U TUIOCKOCTSIMH.

3nartb: [ToHATHS yriia MEXIYy BEKTOPAMHU M CKAJISIPHOTO MTPOU3BEICHUS BEKTOPOB, (POPMYITY CKAISIPHOTO MPOU3BEICHNUS B KOOPAMHATAX,
CBOMCTBa CKaJIIPHOTO MTPOU3BEACHHUS, (POPMYJIbI CKAISIPHOTO MPOU3BEIACHHS B KOOPINHATAX.

Ymers: [IpruMeHITh CKaIApHOE MPOU3BEICHUE BEKTOPOB IIPU PEIICHHUH 33/1a4, YMETh BBIYHUCIATH CKAIPHOE IPOU3BEIECHUE BEKTOPOB U
HaxOJHTh yrojl MEXAYy BEKTOPaMH. BBIUUCIIATE Yoyl MEKIy IBYMsI IPSMBIMH U YTOJ MEXKIY IPSIMOU U INIOCKOCTBIO.

5. UTorosoe noBropenue kypca reomerpun 10-11 kiaaccos.

Axkcuomsl crepeoMeTpud. [lapaminensHOCTh NPSIMBIX, MapaJlIeIbHOCTh NPSAMOI U miockocTu. CKpelrBaomuecs npsimbie. [lapannenbHOCTh
mrockocteil. [lepneHIuKy s pHOCTh TPSAMOM U INTOCKOCTH. Teopema o Tpex NeprneHIuKyIsipax. Y roa MEXIY NpsiIMON U IIIOCKOCTHIO.
JIByxrpaHHbIii yroi. IlepnenauKysipHOCTb III0CKOCTEW. MHOrOrpaHHUKH: MMapajulesIeUIe T, IpU3Ma, upamMuia, IIOIMAIHA UX
noBepxHoctei. Bektopsl B mpoctpancTse. JleiicTBus Han BekTopamu. CKaIsipHOE MPOU3BEIeHNE BEKTOpoB. Llunuuap, KoHyc u miap,
Iomazay ux nmosepxuocreid. O6vpembl Ten. KomOnHamms ¢ OMUCaHHBIMU ChepamH.

3naTh: Teopernueckuii matepuan kypca reomerpuu 10-11 xitacca. OcHoBHBIE TeopeTnueckue gaktel. Haubonee pacnpocrpaneHHbIE
MIPUEMBI PELICHUS 3a/1a4.

Ymern: [IpakTnuecku NpUMEHATh TeopeTHuecKuii MaTepual. COBEpLIEHCTBOBATh YMEHHS U HaBBIKU PELLEHUS 3aay.



3. TpedoBanusi K YPOBHIO IOATOTOBKH BLINYCKHUKOB

B pesynomame uzyuenus zeomempuu Ha 06a30860M ypo6He YUEHUK 001IHCEH
3HATh/TIOHUMATh:
3HA4YECHHE MATEMAaTU4YECKOM HAYKH I PELICHUS 3a/1a4, BOSHUKAIOIIUX B TEOPUU U IPAKTUKE;
HIMPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTh MPUMEHEHUS MAaTEMaTUYECKUX METOAOB K aHAIM3y W MCCIECIOBAHUIO MPOLECCOB U SIBICHUHN B
MIpUpO/IE U OOIIECTBE;
KakuM 00pa3oM TreoMeTpHs BO3HUKIIA U3 TIPAKTUIECKUX 3a/1a4 3eMJIEMEPHS;
MPUMEPHI TEOMETPUIECKIX 00BEKTOB M YTBEPXKICHHS O HUX, BAYKHBIX /IS TIPAKTHKH;
3HAa4YCHUE TIPAKTUKU M BOIIPOCOB, BOSHUKAIOUINX B CAMOM MaTeMaTHKe sl JOPMUPOBAHUS U Pa3BUTHSI MAaTEMaTHIECKON HAYKH;
HCTOPHIO BOBHUKHOBEHUS U Pa3BUTHUS T€OMETPUH;
YHHUBEPCAJBHBIN XapakTep 3aKOHOB JIOTUKM MaTEeMAaTWYECKHX pacCYXICHHi, MX NPUMEHUMOCTh BO BCEX O0O0JacTAX YeIOBEYECKOU
NEeSATEIbHOCTH;
BEPOSATHOCTHBIM XapaKTep Pa3IMUHbIX IIPOLECCOB OKPYKAOIIETO MUPA;
Bnapers: koMneTeHIUAMU: y4eOHO-103HABATEIbHOM, IEHHOCTHO-OPUEHTALIMOHHOM, pe(IeKCHBHOM,

KOMMYHHUKaTUBHOU, UHPOPMALIMOHHOM, COLIMAIBHO-TPYI0BOM.
YMmern:

pacro3HaBaTh Ha YepPTEkKax ¥ MOJIEISIX MPOCTPAHCTBEHHBIC (DOPMBI,

ITOJIB30BATHLCA FCOMeTpI/I‘-IeCKI/IM SA3BIKOM JIsI OITUCAHUA HpCI[MCTOB Oprmanmero MI/Ipa,

COOTHOCUTH TpeXMepHI)IC O6”I)CKTI)I C UX OIIMCaHUuAMH, I/I306pa)KeHI/I$IMI/I;

pas3nnyaTh B3aUMHOE PACIIONOKCHHE T€OMETPHUECKUX DUTYD;

OCYIIECTBIIATH MPEOOPa30BaHKE TEOMETPUUCCKUX DUTYD;

ONMCBIBATh B3AMMHOE PACIIOJIOKEHUE NPSIMBIX U INIOCKOCTEN B POCTPAHCTBE,

aHAJTM3UPOBATh B MMPOCTEUIIMX CIydasX B3aUMHOE PACIOJI0XKEeHUE 00bEKTOB B MPOCTPAHCTBE;

n300pakaTh OCHOBHbIE MHOTOTPAaHHUKH U KPYTJIbIE TENA;

BBITTIOJIHATH I-IepTe)KI/I 10 YCJ'IOBI/UIM 3aga4,

CTPOWTH TPOCTEHINNE ceUeHUs KyOa, IPU3MBI, TUPAMHU/IBL;

pemaTb HJ'IaHI/IMeTpI/I‘-IeCKI/IC nu HpOCTeﬁHIHC CTCpeOMCTpI/I‘ICCKHe 3aJadyu Ha HaXO0XIACHUC FCOMeTpI/ILIGCKI/IX BCIIMYNH (I[J'II/IH, er'IOB,
Ionaae, 00beMoB);

HNCIIOJIB30BaTh HpI/I peIHCHI/II/I CTCpCOMCTpI/I‘-ICCKI/IX 3a1a4 HJ'[aHI/IMCTpI/I‘-IeCKI/Ie (1)3KTI)I 1 METO/JBI,

HpOBOILI/ITI) JO0Ka3aTCIIbHBIC paccymzerI/m B X04O€ peHICHI/Ifl 3ajJga4,

CTPOWTH TIPOCTEHINNE ceYeHUs KyOa, IPU3MBI, ITUPAMH/IBL;

pemaTb HJ'[aHI/IMCTpI/ILIeCKI/Ie n HpOCTefIHIHe CTepCOMeTpI/ILICCKI/IX 3a1a4 Ha HAXO0XKXICHUC FCOMCTpI/I‘ICCKI/IX BCJINYHH,
HNCITIOJIB30BaTh HpI/I peIHCHI/II/I CTCpCOMCTpI/I‘-ICCKI/IX 3a1a4 HJ'[aHI/IMCTpI/I‘-IeCKI/Ie (1)3KTI)I U METOJBI,



MIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKICHUE B XO/I€ PELICHUS 3a/1a4;

OCBOUTH OIIPENEICHHbIH HA0Op NPHUEMOB pEUIEHHMsS] T'E€OMETPUUYECKHUX 3aJad M yMETh MNPUMEHATh UX B 3aJayax Ha BbIUHCIIEHHE,
JI0Ka3aTelIbCTB, IOCTPOCHHUE;

MI0JIb30BAaThCA OOLIMMH METOAAMHM TeOMETpUM (IpeoOpa3oBaHUi, BEKTOPHBIM, KOOPJAMHATHBIN) W NPUMEHATh HUX IPU PELICHUU
F€OMETPUYECKUX 3a/1a4.

Hcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUS M YMEHHUS B IPAKTHYECKOH eI TeJIbHOCTH U NMOBCEAHEBHOM KU3HM JJIS:

UCCIIe0BaHMs (MOJICIIMPOBAHMS) HECIIOKHBIX MMPAKTHYECKUX CUTYaIlMid HA OCHOBE M3YUYCHHBIX ()OPMYIT U CBOUCTB (PHUTYD;

BBIUMCIICHUSI OOBEMOB M IUIOIIAJECH IMOBEPXHOCTEW NPOCTPAHCTBEHHBIX TEJI NPU PELIEHUH MPAKTUYECKUX 3a/ad, HCIHOJb3ys IpU
HE0OXOIMMOCTH CIIPABOYHUKHU U BBIYUCIUTEIbHBIE YCTPOUCTBA;

OIMCaHUE PEaJbHBIX COOBITUHN Ha SI3bIKE T€OMETPUH;

MIOCTPOEHHUE T€OMETPUUECKUMU HHCTPYMEHTaMH (JIMHEWKa, YTONbHUK, LIUPKYJIb, TPAHCIIOPTHUD).

4. Kputepuu ¥ HOpMbI OLICHKH 3HAHUI, YMEHUIl M HABBIKOB 00YYalOIIMXCH 110 MAaTeMaTHKe

1. Conmepxanue m 00beM MaTepHaia, IMOAJIEKAIIETO MPOBEPKE, onpenensercs mporpaMmoil. [lpu mpoBepke ycBoeHHsS Marepuaia HyKHO
BBISBJIATH IIOJIHOTY, IPOYHOCTh YCBOCHHs YYAIlUMHUCS TEOPUM W YMEHHs IPUMEHATH €€ Ha IPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX
CUTyalusX.

2. OcHOBHBIMH (hOpMaMH MPOBEPKH 3HAHWN M YMEHHU y4alluXcs MO MaTeMaTHKE SIBJISIOTCS MHCbMEHHAs KOHTPOJIbHAS paboTa W yCTHBIN
omnpoc.

[Ipu oLileHKe MUCHMEHHBIX U YCTHBIX OTBETOB B IEPBYIO OUYEpEb YUUTHIBACTCS IMOKA3aHHbIE ydalllUMUCS 3HaHUA U yMeHus. O1eHka
3aBUCUT TAK)K€ OT HAINYUS U XapaKTepa MOIPEIIHOCTEN, TONYIIEHHBIX YYaIlIUMHUCS.

3. Cpeau morpenrHocTed BbIAEISIOTCS OMMOKKA U HeqouyeThl. [lorpemHocTh cunTaeTcsl OIMOKOM, €Ciy, OHA CBUAETEIbCTBYET O TOM, YTO
YYEHMK HE OBJIAJIe]] OCHOBHBIMH 3HAHUSIMH, YMEHUSMH, YKa3aHHBIMU B IIPOIPAMME.

K Hemoueram OTHOCATCS NMOTIPEIIHOCTH, CBHJAETEIBCTBYIOIIME O HEAOCTATOYHO ITOJHOM WM HEJOCTATOYHO IIPOYHOM YCBOCHHH
OCHOBHBIX 3HaHMM M yMEHMH WM 00 OTCYTCTBUM 3HAHUM, HE CUMTAIOIIMXCS B IporpaMMe OCHOBHbIMHU. Hepoueramu Takke CUMTAIOTCSA:
MOTPEUTHOCTH, KOTOPHIE HE MPHUBEIH K MCKAKEHUIO CMBICIIA TIOJTYYEHHOTO YIEHUKOM 3a/IaHMsl HITU CII0CO0a €ro BHITIOJIHEHUS; HEaKKypaTHas
3aICh; HEOPEKHOE BHITIOJTHEHUE YEPTEXKA.

['panuna mexay ommOKaMu M HEJOUETaMU SIBJISIETCSI B HEKOTOPOM CTeneHM ycioBHOM. [Ipu ogHuX 00CTOSATENbCTBAX AOMYILEHHAS
YUYaIIMHUCS TIOTPEIIHOCTh MOXKET PacCMaTpUBATBHCS YUYUTEIEM Kak OIIMOKa, B JPYroe BpeMs W IMpH JIPYTHX OOCTOSATENHCTBAX — Kak
HEJI0YeT.

4. 3agaHus JUisl yCTHOTO M TUCBbMEHHOI'O OMPOCA YHALIUXCS COCTOSAT U3 TEOPETUUECKUX BOIIPOCOB U 3ajau.

OTBeT Ha TEOPETHUYECKUI BOMPOC CUUTACTCS OE3yNPEUHBIM, €CIH 10 CBOEMY COJCPKAHUIO MOJHOCTHIO COOTBETCTBYET BOIPOCY,
COJICPKHUT BCE HEOOXOAMMBIE TeOpeTHYeCKHe (PaKThl i 000OCHOBAHHBIC BBIBOJBI, a €r0 M3JIOKEHHE W MUCHMEHHAs 3allUCh MaTEMaTHYECKH
IPAMOTHBI ¥ OTINYAOTCS MTOCJIEI0BATEIBHOCTHIO U AKKYPATHOCTHIO.




Pemenue 3amaun cumtaercs 0e3ynmpeyHbIM, €CIM MPABHIBLHO BBIOPAH CIIOCOO PEIICHHs, CaMO PEIICHHE COMPOBOXKIACTCS HEOOXOTUMBIMH
OOBSICHEHUSIMHU, BEPHO BBHITIOJHEHBI HY)KHBIC BBIUYMCICHHS M TPEeoOpa30OBaHUs, MOJYyUYEH BEPHBIA OTBET, IMOCICIAOBATSIIBHO U aKKypaTHO
3aMKCaHo pelICHHUE.

5. OrueHka OTBETa ydallerocss Ipu YCTHOM U MUCHbMEHHOM OMPOCE MPOBOAUTCS MO MATHOAIILHON CHUCTEME, T. €. 32 OTBET BBICTABIISICTCS
0JIHa U3 OTMETOK: 1 (T10X0), 2 (HeyAOBIETBOPUTEIHHO), 3 (YAOBIETBOPUTENHHO), 4 (XOpOIIO), 5 (OTIUYHO).

6. Yuutenb MOXET TMOBBICUTH OTMETKY 3a OpPHWTMHAJIBHBIA OTBET HA BONPOC WIM OPUTHHAIBHOE pelIeHHE 3a/Jaud, KOTOpbhIe
CBUJIETEIBLCTBYIOT O BBICOKOM MAaT€MaTHYECKOM PAa3BUTUU YYalllerocs; 3a peleHue 0oJiee CI0KHOM 3a1auyi UM OTBET HA 00Jiee CIOKHBIN
BOIIPOC, MPEIIOKEHHBIC YUAIIEMYCsl IOMOJIHUTEIBHO TIOCIIC BBHITIOJIHEHHS UM 3aJJaHUH.

Kpurepun omuodox

O6mas kaaccupukanys oNINOOK.

[Ipu orieHKe 3HAHUI, YMEHUI U HABBIKOB O0YUYaIOIIMXCS CIEAYET YUUTHIBATh BCE OMMOKU (TpyOble U HETPYyObIC) U HEJOUETHI.

I'pyObiMu cUMTAOTCH OIIMOKM:

HE3HAHHE OIPEICIICHUS] OCHOBHBIX IOHATHH, 3aKOHOB, TPABWJI, OCHOBHBIX IIOJIOKEHUH TeOpHH, HE3HaHUEe (HOpMyJ, OOUICTIPHHSTHIX
CUMBOJIOB 0003HaUYE€HUI BEJINUNH, €IUHULl UX U3MEPEHUS;

HE3HaHNE HAaUMEHOBAHUN €MHUIl U3MEPEHUS;

HEYMEHHE BbIICIUTH B OTBETE TJIaBHOE;

HEyMEHHE IPUMEHSTh 3HaHUsI, aJITOPUTMBI JUIsl pELIeHUs 3a/1a4;

HEYMEHUE JIeJIaTh BBIBOJIBI M 0000IIECHNS;

HEYMEHHE YUTATh M CTPOUTH IpaduKy;

HEYMEHHE I10JIb30BAThCS IEPBOUCTOUHUKAMHU, YUEOHUKOM U CIIPABOYHUKAMU;

MOTEPsl KOPHS UM COXPAHEHUE IIOCTOPOHHETO KOPHS;

orOpacsiBaHue 0e3 0OBSICHEHUH OTHOTO U3 HUX;

paBHO3HAYHbIE UM OIIMOKH;

BBIYHMCIIUTENbHBIE OMIMOKH, €CIIM OHU HE SBJISIOTCS ONUCKOM;

JIOTUYECKHUE OIIMOKH.

K HerpyObIM omu0kam ciaenyeT OTHECTH:

HETOYHOCTH (DOPMYJIMPOBOK, OINPEAEICHUM, MOHATHI, T€Opui, BbI3BaHHAs HEINOJHOTON OXBaTa OCHOBHBIX IPU3HAKOB OIPEAEISIEMOTrO
MOHSTHSI UJTU 3aMEHOU OJTHOTO - IBYX U3 ATUX MPU3HAKOB BTOPOCTEIIEHHBIMH;

HETOYHOCTH IpaduKa;

HEpalMOHAIBHBI METOJ PELICHUs 3alayd WM HEAOCTaTOYHO NPOAYMAaHHBIM IUIaH OTBETa (HapyLIEHHE JOTMKH, MOJAMEHA OTIEJIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU);

HEpaMOHAIBHBIE METOBI pAOOTHI CO CIIPABOYHON M IPYTOH TUTEPATypOii;

HEyMEHHE pelllaTh 3aJ]a4, BBIMOIHATH 3a/1aHUs B 00IIEM BUJE.

HenpoueraMu sBISIOTCS:




HEepaIMOHAIBHBIE TIPUEMBbI BBIYUCICHUH U MPEOOPa30BAHMIA
HEOPEKHOE BHITIOTHEHHE 3aMHCeH, YePTEKEH, CXeM, TpauKOB, OIHCKH,
HEJ0CTATOYHOCTh MIJIH OTCYTCTBHUE TIOSCHEHUH, 00OCHOBAHUI B PEIICHHUSIX

OneHKa YCTHBIX OTBETOB YYalHXCH
OTBeT OLICHUBAETCS OMMEMKOU «J», €CIH yUCHUK:
- TIOJTHO PacKpbUI COJIEpKaHUE MaTepraja B 00beMe, IpeayCMOTPEHHOM IIPOTPaMMOi U y4eOHUKOM,
- M3JI0KUIT MaT€PHaJl TPAMOTHBIM SI3BIKOM B OTIPE/ICIICHHOM JIOTMYECKON TIOCIIEJOBATEIbHOCTH, TOYHO UCTIOIB3YsI MAaTEMaTHIECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIHKY:;
- IPaBHJILHO BBIMTOJIHWII PUCYHKH, YEPTEKH, IPpauKH, COIYTCTBYIOIINE OTBETY;
- MOKa3aJl YMEHHE WJUTIOCTPUPOBATh TEOPETUYECKHUE IIOJIOKEHHSI KOHKPETHBIMH IpUMEpaMU, IPUMEHSITh UX B HOBOW CHTYyalllu TIPU
BBITIOJTHEHUH MTPAKTHYECKOTO 33 JaHHUS;
-TIPOJIEMOHCTPUPOBAIT YCBOCHHE PaHEe U3YYCHHBIX COMYTCTBYIOIIMX BOIIPOCOB, CHOPMHPOBAHHOCTD M YCTOHYNBOCTD UCTIONB3YEMBIX ITPH
0TpabOTKE YMEHUI U HaBBIKOB;
-OTBE€YaJ CAMOCTOATEIBHO 0€3 HABOSIINX BOIIPOCOB YUHUTENS. BO3MOXHBI OJJHA - IB€ HETOYHOCTH TPH OCBEIIEHUH BTOPOCTEIICHHBIX
BOTIPOCOB HJTH B BBIKJIAIKAX, KOTOPBIE YYEHHUK JIETKO UCTIPABHIII TIO 3aMEYAHUIO YUUTEIIS.
OTBeT OLIEHUBACTCS OMMemKOl «4», €CIi OH YJOBJIETBOPSET B OCHOBHOM TPeOOBAHMSM HA OLIEHKY «5», HO TPU 3TOM MMEET OAMH M3
HEJIOCTaTKOB!
- B U3JIOKCHHH JIOYIICHBI HEOOIbIINE MTPOOETIBl, He UCKA3UBIINE MATEMAaTHUECKOE COJICPKAHNE OTBETA,
- IOITyTIIEHBI OJIMH - JIBa HEJIOYETA MIPHU OCBEUICHUH OCHOBHOTO COJICPKaHMSI OTBETA, HCIIPABICHHBIE 110 3aMEYAHHIO YUUTEIIS;
- TOMyUIICHBI omKOKa MK Oojiee IByX HEA0YETOB MPHU OCBEIIEHUH BTOPOCTETICHHBIX BOIIPOCOB MIIM B BBIKJIAJKAX, JIETKO MCIPABJICHHBIC 110
3aMEYaHUIO YUUTEIIS.
Ommemxka «3» CTaBUTCS B CIEAYIOLIUX CIyYasX:
- HETIOJIHO WJTM HETIOCJIEIOBATEIEHO PACKPBITO CO/EPKaHUE MaTepHaia, 1o Mmoka3aHo olliee MOHNMaHUeE BOTIPOCa U MPOJEMOHCTPHUPOBAHBI
YMEHUS, JOCTAaTOYHBIC /IS JAJIbHEHIIEro yCBOSHHS MPOTPpaMMHOTO MaTepuana (ompenerneHHble «TpeOoBaHMSIMH K MaTeMaTHYeCKON
MOATOTOBKE YUAIIUXCS»);
- IMEJINCH 3aTPyIHEHHS WK JOMYIICHBI OIIMOKN B OTPEICICHUN TOHITUHN, HCIIOIB30BAHUN MaTEMaTHUECKOW TEPMUHOIOTHH, YEPTEKAX,
BBIKJIQJIKaX, UCTIPABJICHHBIE TIOCIIE HECKOIBKIX HABOSIINX BOIIPOCOB YUHUTEIIS;
- YUYEHUK HE CIIPaBUJICS C IPUMEHEHNEM TEOPUH B HOBOW CHTYalllH TP BBHITIOJHEHUN TPAKTUYECKOTO 3aIaHHsI, HO BBITIOJHWII 33 JaHHS
00513aTENIFHOTO YPOBHS CIIOKHOCTH TIO TaHHOU TEME;
- IIpY 3HAaHUH TEOPETHYECKOT'O MaTepHaja BBISIBICHA HEOCTATOYHASI C(OPMHPOBAHHOCTH OCHOBHBIX YMEHUH U HABBIKOB.
Ommemxka «2» CTaBUTCS B CIEAYIOLIUX CIyYasx:
- HE PacKpBITO OCHOBHOE COJIepKaHUE yueOHOrO MaTepHaa;
- 00Hapy>KeHO HE3HAHHE WJIM HETIOHMMAaHNE YYCHUKOM OOJIbIIIEH MITM HanOoJiee BaXKHOM YacT yd4eOHOTo MaTepHara;
-JIOTIYIIEHBl OMMOKH B OMNpPENEeNICHMH TOHSATHI, NPU MCIOJIB30BAaHMH MATEMaTHYECKOW TEPMUHOJOTHH, B PHCYHKaX, YepTexax WIH
rpaduKax, B BBIKIQ/IKaX, KOTOPBIE HE UCTIPABJICHBI MTOCIIE HECKOJIBKUX HABOMSAIIMX BOIIPOCOB YUUTEIIS.



Ommemxka «1» CTaBUTCS, SCIIH:
- YYCHHK OOHApYXWJ TIOJHOC HE3HAHWE W HETMOHMMaHWE HM3ydaeMOro y4eOHOro maTepuaia HWiId HE CMOT OTBETHUTh HM Ha OJIMH U3
MTOCTABJICHHBIX BOMPOCOB 10 H3y4aeMOMY MaTepHaIy.

OneHka nuCbMeHHBIX paﬁoT Yuyamuxcs

Ommemxka «5» CTaBUTCS, €CIIH:

- paboTa BBIITOJIHEHA TIOJIHOCTHIO;

- B JIOTHYCCKUX PACCYXICHUSX M 0OOCHOBAHUH PEIICHUS HET MPOOEIIOB U OIMUOOK; B PEIICHIH HET MAaTEMAaTHYSCKUX OMIHOOK (BO3MOXKHA
0JTHa HETOYHOCTh, OMTMCKA, HE SIBJISFOIIASICS CICICTBUEM HE3HAHUS WIH HEITOHUMAHUS y9eOHOT0 MaTepHana).

Ommemra «4» CTaBUTCS, €CIIH:

-paboTa BEITIOJTHEHA TIOJTHOCTHI0, HO 00OCHOBAHUS IIAar0B PEIICHUS HEJOCTATOYHBI (€CIH YMEHHE 000CHOBBIBATh PACCYKICHUS HE SBIISIIOCH
CHEIHaIbHBIM 00bEKTOM IPOBEPKN);

-JIONyIIEHA OJTHA OIIMOKA WM JBa-TPH HEJOYETa B BHIKJIAJKAX, PUCYHKAX, YePTEeKax WM rpadukax (eciv 3TH BUABI padOTHI HE SBISUIACH
CHEIHAIbHBIM 00bEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCS, ECIU:

-JIONYIIEHBI Oojiee OMHOM OmMOKKM Wi Oojiee ABYX-TPEX HEAOYETOB B BBIKJIAJKAX, YepTekaxX WM TpaduKax, HO yJalIUiCs BIaiceT
00s13aTeTLHBIMHA YMCHHSIMHE T10 TIPOBEPSIEMOK TEME.

Ommemxka «2» CTaBUTCH, SCIIH:

-JIONYIIEHBI CYIMIECTBEHHBIC OMMOKH, TIOKA3aBIIIKE, YTO YUAIIHICS HE BIaIeeT 00s3aTeIbHBIMA YMEHHUSMH T10 JAHHOW TeMe B TIOJTHOU Mepe.
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