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IMosicuuTeILHAS 3aIMCKA

Hacrosiias mporpaMma 1o reoMeTpHH COCTaBIICHa Ha OCHOBE (heepalbHOr0 KOMIIOHEHTa
roCyJapCTBEHHOI'O CTaHAapTa OCHOBHOTO 001ero oopazoBanus (nmpukaz MOuH PO ot 05.03.2004r. Ne
1089), mpuMepHBIX MPOrpaMm Mo MaTeMaTHKe (MUCHMO JlemapTaMeHTa roCyIapCTBEHHOM MONTUTHKH B
obOpazoBanuu Munoopuayku Poccun ot 07.07.20051. Ne 03-1263), npuMepHO# IPOrpaMMbl 00IIIEeTo
obpazoBanus u aBTopckoii mporpammel JI. C. AtanacsHa, B.®. byry3osa, C.b. Kamomiiesa u ap.
/ TIporpammebl o01ieoOpazoBarenbHbIX yupexaeHui. ['eomerpus. 10-11 kmaccer. M.
ITpoceemenue. 2010.

Pabouast mporpamMmMa KOHKPETH3UPYET COJICPKaHHME MPEIMETHBIX TeM 00pa3oBaTeIbHOTO
CTaHJapTa U JaeT pacupeesieHne yueOHbIX 4acoB IO pa3jenaM Kypca.

Pabovas mporpamMma BBITIOJIHSET JIBE OCHOBHBIE (DYHKIIHH:

Hngpopmayuonno-memoouueckasn byHKIMSA MIO3BOJISIET BCEM y4aCTHUKaM
00pa3oBaTeNbHOTO IMpoliecca TMONYYUTh MPEACTaBICHHE O LEsIX, COACepX)aHUH, OOIIei
CTpaTeruu OOYYCHHS, BOCIUTAHUS W PA3BUTHS YYANIUXCS CPEACTBAMH JAHHOTO Y4eOHOTO
npenMera. Opeanuszayuonno-naanupyrouas (QyHKIUS TpeITycMaTPUBACT BBIJCIICHHUE ATAloOB
00y4eHus, CTPYKTYpHpOBaHHE Y4eOHOro Marepuasna, ONpeAesieHHe €ro KOJUYECTBEHHBIX U
KaYeCTBEHHBIX XapaKTEPUCTUK HAa KaXKIOM M3 3TalloB, B TOM YHUCIE ISl COACPKATEIHLHOTO
HATOJTHEHUS MPOMEXKYTOYHON aTTECTAllUU yYaIIUXCS.

reOMeTpI/IH — OJHUH WHu3 BaXXHEHUIIIMX KOMIIOHEHTOB MAaTEeMaTHYE€CKOIr0o O6pa3OBaHI/IH,
HeO6XOI[HMBIﬁ JI HpI/IO6peTeHI/IH KOHKPCTHBIX 3HAHUU O IPOCTPAHCTBEC HU IPAKTHYCCKH
3HAa4YNMBIX YMGHHﬁ, (1)OpMI/IpOBaHI/I$I SI3bIKa ONHMCAaHHSA OOBEKTOB OKpYyXKaromero Mmupa, il
PasBUTHUA MPOCTPAHCTBECHHOI'O 13006pa>1<eH1/m U UHTYULIUU, MaTeMaTHUCCKOM KYJbTYPBI, OJId
9CTETUYCCKOIr0 BOCIIUTAHUA Yy4dalllHUXCH. I/IsyquHe TCOMCTpHUU BHOCHUT BKJIadl B Pa3BHUTUC
JJOTHMYCCKOI'0 MBIIIIJICHUSA, B q)OpMI/IpOBaHI/Ie IOHATHA AO0KA3aTCJIIbCTBA.

Mecmo npeomema 6 0A3UCHOM YUCOHOM HAAHE

Cormacio ®enepanbHOMY 0Oa3uicCHOMY Yy4eOHOMY TIUIaHy i 0Opa3oBaTeIbHBIX
yupexnenuit Poccuiickoit ®enepannu Ui 00s3aTEbHOTO HM3y4YeHHUS TEOMETPUU Ha dTare
OCHOBHOTO 00111eT0 00pa30BaHusi OTBOJUTCS He MeHee 68 4acoB U3 pacueTa 2 yaca B HEEIIIO.

HesbIo MPOXO0XKIEHHUS HACTOSIIErO Kypca SBIISETCS:

L4 OBJIAJICHUE CHUCTEMOM MAaT€eMaTHUEeCKUX 3HAaHUU U yMeHPIfI, HCO6XOI[I/IMBIX JIA
IMPUMCHCHUA B HpaKTH‘{eCKOﬁ ACATCIIBHOCTH, HW3Yy4YCHHUA CMCKHBIX JHUCHUILINH,
MMPOAOJIZKCHU A O6paSOBaHI/I${;

. HHTEIeKTYaJIbHOE Ppa3BHTHE, (OPMHUPOBAHUE KAyeCTB JIMYHOCTH, HEOOXOIMMBIX
YeJIOBEKY MJIs IOJHOLUEHHOW >KM3HU B COBPEMEHHOM OOIECTBE: SICHOCTb M TOYHOCTH
MBICJIH, KPUTHYHOCTb MBILIUICHUS, WHTYULUSA, JIOTUYECKOE MBILIUICHUE, JJIEMEHTHI
QITOPUTMUYECKONW KYJIBTYphl, IPOCTPAHCTBEHHBIX MPEACTABIEHUN, CIHOCOOHOCTh K
IIPEOIOJICHUIO TPYAHOCTEM;

. (¢opMupoBaHHe NpeAcTaBIeHMI 00 UaesIX U METOAaxX MaTeMAaTUKU KaK YHUBEPCAIbHOTO
A3bIKA HAYKH U TEXHUKHU, CPEACTBA MOJACIUPOBAHUA SIBIICHUI U IMponeCCoOB;

o BOCIIMTaAHUEC KYJIbTYypbl JIMYHOCTH, OTHOILLICHUS K MAaTEMAaTHUKE Kak K 4YacCTu
OO0IIICYETIOBEUECKONW KYJIBTYphl, MOHMMAaHHWE 3HAYUMOCTH MATEMATUKU Il HAY4YHO-
TEXHHYECKOTO Iporpecca



B xone ee mocTwkeHus pemaroTcs 3aJadM: W3Y4YEHHE CBOMCTB IIPOCTPAHCTBEHHBIX Tell,
dbopMupOBaHHE yYMEHHUS MPUMEHSTHh MOJTYYCHHbIE 3HAHUS AJIS PELICHUS MPAKTUYECKUX
3azad.
B pesymbraTe mOpoOXOKIEHUS ~IPOrpaMMHOrO  Marepuaia oOydarolluics  HMeeT
npeacraBJieHNe O:

1) MAaTEMATUKEC KaK YHHBCPCAJIbHOM A3BIKEC HAYKH, CPCIACTBC MOACIUPOBAHUSA SBJICHHH U
IIponeccos, 00 nacdax U MErtogax MaTeéMaTHuKU,

2) 3HAYCHHUHU MPAKTUKU U BOIIPOCOB, BO3HUKAIOUIMX B CAaMOI MaTeMaTHKe JJsi (POPMUPOBAHUS U
pa3BUTHUSA MaTEMaTUYECKON HAYKU;

3) yHUBepcaJbHOM XapakTepe 3aKOHOB JIOTMKA MATeMaTHYECKUX PACCYKACHHUH, HX
IMPUMEHUMOCTH BO BCEX 00JIACTSIX YEIOBEUYECKOM e TeIbHOCTH;

3HaeT. KaKuM O6p330M réoOMETpHA BO3HHKIIA U3 MPAKTHYCCKHUX 3aayd 3€MIEMEpUA; IIPHUMEPLI
TCOMETPHUICCKUX 00BEKTOB U YTBep)KI[eHI/Iﬁ 0 HUX, BAXXHBIX IJI IIPaKTHUKHU;

yMeeT: OBJIaACBATb MATCMATUYCCKMMH 3HAHUAMH U YMCHHAMU, HGO6XOI[I/IMI)IMI/I B
HIOBCETHEBHOM JKU3HU, JUIS U3YYSHHS LIKOJIBHBIX €CTECTBEHHOHAYYHBIX JTUCHUIUIMH Ha 0a30BOM
YpOBHE, JJs TOJNydeHUs oOpa3oBaHHMs B O0JACTSIX, HE TpPeOYIOIMHMX YriayOieHHOU
MaTeMaTHYeCKOHN IIOATIOTOBKH,

O0mue yueOHbIe YMEHNSI, HABBIKH M CIIOCO0BI IeSITeJIbHOCTH

OBJ'IaI[eHI/Ie 06IJ_[I/IMI/I YMCHHUAMH, HaABbIKaMHU H criocobamu ACATCIIBHOCTH  KakK
CYIICCTBCHHBIMU DJJICMCHTAMU KYJIbTYPbI SABJISACTCA HCO6XOI[I/IMBIM YCJIIOBUCM pa3BUTUA H
conyai3aliviy IMKOJIbHUKOB.

Mcnonb3oBanue JUisi MO3HAHUS OKPYXKAIOIIEro MHUpa pasjIMYHbIX METOA0B (HaOIIoeHUE,
U3MEpPEHHE, OIBIT, SKCIEPUMEHT, MOJEIUpoBaHue U Jp.). OnpeneneHue CTPYKTypbl 0OBEKTa
MO3HAHUS, TMOMCK M BBIJIEJIIEHUE 3HAYUMBIX (DYHKIMOHAJIBHBIX CBA3€H M OTHOLICHUH MEXay
YacTSIMM LI€JIOT0. YMEHHUE pa3JieNisiTh MPOILIECChl Ha ATalbl, 3B€Hbs. BblleneHne XapaKTepHbIX
MPUYMHHO — CIIEJICTBEHHBIX CBSI3EH.

OHpe,I[eJ'ICHI/IC AJICKBATHBIX CII0CO00B peHICHUs yqe6H0171 3aga4yd Ha OCHOBEC 3aJaHHBIX
AJITOPUTMOB. KOM6I/IHI/IpOBaHI/Ie HU3BCCTHBIX aJIrOPUTMOB JCATCIBHOCTH B CUTyalUdaAX, HEC
npeamnojgararomux CTaHAapTHOC MPUMEHCHHUEC OAHOI'O U3 HUX.

CpaBHeHHE, COIOCTaBJICHUE, KIacCU(UKAIUS, PAHXKUPOBAHUE OOBEKTOB IO OJIHOMY WIIU
HECKOJIbKUM TPEAJIOKEHHBIM OCHOBAaHUSAM, KPUTEpUsSM. YMEHHE pa3nuyaTh (PakT, MHEHUE,
JI0Ka3aTelIbCTBO, TUIIOTE3Y, aKCHOMY.

HccenenoBaHue HECHIOXKHBIX —MPAKTUYECKUX CUTYallMM, BBIJBWKECHHE IPEIUIOKEHUN,
MOHMMAaHNE HEOOXOJMMOCTH UX MTPOBEPKU Ha MPAKTHUKE.

TBopueckoe pemieHHe y4eOHBIX W MPaKTHMYECKHX 3a/ady: YMEHHE MOTHBHPOBAHHO
OTKa3bIBaThCsl OT OOpaslia, UCKATh OPUTHMHAJIBHBIE PELIECHUS; CaMOCTOSITEIbHOE BBIIOJIHEHUE
pa3IMYHBIX TBOPYECKUX paboT; yyacTHe B MPOEKTHOM NESTEIbHOCTH.

AJleKBaTHOE BOCHPUATHE YCTHOM peud M CHOCOOHOCTh TMepenaBaTh COJAEpKaHHE
IPOCIYIIAHHOTO TEKCTa B C)KATOM MWJIM Pa3BEPHYTOM BHJIE B COOTBETCTBHUU C II€NIbI0 Y4eOHOTO
3a/1aHusl.

Oco3HaHHOe Oerjoe 4YTeHHE TEKCTOB pa3jMYHbIX CTHWIEH U KaHPOB, IPOBEACHUE
MH(OPMALIMOHHO — CMBICIIOBOTO aHajIn3a TekcTa. Vcrnonb30BaHNue pa3IMuHbIX BUIAOB YTCHUS



Bianenne MOHOJOTMYECKOW M JUATOTMYECKOW pEubl0. YMEHHE BCTYNAaTh B PEUYEBOE
06H_I€HI/I€, y4aCTBOBAaTb B JHAJIOTC. CO3I[aHI/Ie IINCHbMCHHBIX BBICKaSBIBaHHﬁ, aZICKBATHO
NepealouX MPOCIYIIAHHYI0 ¥ MPOYUTAHHYI0 HWH(MOPMALNHMIO C 3aJaHHOW CTETCHBIO
CBEpHYTOCTH (KpaTKo, BBIOOpOYHO, TMOJHO). CocTaBlieHHWE TIUIaHA, TE3MCOB, KOHCIICKTA.
[lpuBenenre npUMEPOB, MOMOOP apryMeHTOB, (OPMYJIHpPOBaHUE BBHIBOAOB. OTpaxkeHHE B
MUCHbMEHHOW WM YCTHOM (hopMe pe3ybTaToB CBOEH J1eATEIbHOCTH.

YmMmenue nepedpazupoBath MbICITb. BRIOOp U UCTIOIB30BaHNE BBIPA3UTEIBHBIX CPEICTB SI3bIKA
U 3HAKOBBIX CHCTEM (TEKCT, Tabyulla, cXema, ayJUOBHU3yaJbHBIA S U Jp.) B COOTBETCTBUHU C
KOMMYHUKATUBHOM 3a7a4eii, chepoit u cuTyamnuei ooeHusl.

Hcnonb3oBanue sl pellieHUs] MO3HABAaTEIbHBIX M KOMMYHUKATHUBHBIX 3a7ad Pa3iUYHBIX
UCTOYHUKOB HH(OpMAalLMU, BKIIOYAsh SHUUKIONEIUU, CIIOBApH, CIPaBOYHUKU, WHTEepHET —
pecypcbl U ipyrue 0a3bl JaHHBIX.

CamMocTosTenbHas OpraHu3anus y4eOHOH esaTenbHOCTH (IOCTAHOBKA IEJH, TUTAHWPOBAHHE,
OIpENIeICHUE ONTHUMAIBHOTO COOTHOIICHUS IIEJM W CPEACTB M Jp.). BiajneHue HaBbIKaMu
KOHTPOJISI ¥ OIICHKH CBOCH JCSITEJIBbHOCTH, YMEHUEM IMPEIBUACTh PE3YJIbTaThl CBOUX JICHCTBHIA.
[Tock W ycTpaHeHHME NPUYUH BO3HUKIIUX TpyAHOCTe. OIlleHMBaHHE CBOUX YUEOHBIX
JOCTHDKEHUH, TOBEJCHUS, YePT CBOCH JIMYHOCTH, CBOEro (DU3MUYECKOrO0 M 3MOIMOHAIBLHOTO
cocrosiHus. Oco3HaHHOE ompeesieHne cepbl CBOMX MHTEPECOB M BO3MOkHOCTeH. CoOIroieHne
HOPM TIOBEJICHUS B OKPYKAIOIIEH Ccpefie, MPaBUil 30POBOTo 00pas3a KU3HH.

Bnanenue yMeHUSMH COBMECTHOM J€SITEIbHOCTH: COIVIACOBAHWME M KOOPAMHALMS
JESATEIbBHOCTH € JIPYTMMH €€ YYacTHHKaMM; OOBEKTHBHOE OLEHMBAaHHE CBOETr0 BKJIaJa B
pemieHne oOmMX 3aJad KOJUICKTHBA; y4eT OCOOCHHOCTEH PAa3IMYHOTO POJIEBOTO IOBEICHUS
(JImaep, HOJUMHEHHBIN U Ap.).

OueHuBaHue CBOEW JESATENBHOCTH C TOYKM 3pPEHUS HPABCTBEHHBIX, IPABOBBIX HOPM,
ACTECTHUUYCCKUX HGHHOCTeﬁ. I/ICHOJ'II)SOBaHI/Ie CBOUX HpaB M BBIIIOJIHCHHUEC CBOUX O6$[33HHOCTCI>1
KaK TpaKJaHWHA, YieHa 00IecTBa U Y4eOHOTO KOJUIEKTHBA.

YyeOHo-TeMaTHYeCKUI JIaH

HanmMeHoBaHue pa3esioB U TeM Ko:1-Bo KOHTPOJIBHBIX
Bcero yacos padot

BBenenue. 5

AkcroMbl crepeoMeTpun. CIeACTBHS U3 aKCHOM.

I'naBa 1. ITapannenbHOCTh NPSAMBIX M MJI0CKOCTeH. | 19 1

I'naBa 2. [leprnieHqUKyYISpPHOCTD NPSAMBIX U 20 2

IJIOCKOCTEMN.

I'maBa 3. MHOrorpaHHuKH. 11 1

I'naBa 4. BEeKTOpBI B IPOCTPaHCTBE 8 1

IToBTOpEeHNME S

NTOI'O: 68 5




Coaep:kaHue nporpaMmbl

1. BBeenue (AKCHOMBI CTEPEOMETPHUHU M UX CJeAcTBUA) (5 4)

[IpencraBnenue paszaena reoMeTpun — crepeoMeTpun. OCHOBHbBIE IIOHATHUSI CTEPEOMETPUH.
AKCHOMBI CTEPEOMETPHUHM U MX CIIEACTBUSA. MHOTOrpaHHUKU: Ky0, apasuienenumnes,
IPSIMOYTOJIBHBIN MapajuieNenuIe], Ipu3Ma, npsamas pu3Ma, paBuibHas Ipu3Ma, TupaMua,
IIpaBWIbHAsA NUpaMua. MoaeInpoBaHHe MHOTOTPAaHHUKOB U3 PAa3BEPTOK U C TOMOIIBIO
FE€OMETPUUECKOI0 KOHCTPYKTOPA.

OcHOBHas1 LeJIb — 03HAKOMUTh YYaIIUXCSl C OCHOBHBIMHU CBOMCTBAMU M CIIOCOOAMU 3a/1aHUS
IUIOCKOCTH Ha 0a3e IpyIin akCUOM CTEPEOMETPHH U UX CIIEACTBUIN; c(hOPMHUPOBATH
IpPEeJCTaBICHUs yyaluxcs 00 OCHOBHBIX IOHATHAX U aKCHOMAaX CTEPEOMETPHUH, IO3HAKOMUTD C
OCHOBHBIMH IIPOCTPAHCTBEHHBIMU (PUTYpaAMH U MOJICTUPOBAHHEM MHOTOI'PaHHHUKOB.

Oco0eHHOCTBIO yueOHUKA SBISIETCS paHHEE BBEJICHHE OCHOBHBIX IPOCTPAHCTBEHHBIX (pUTYD, B
TOM YHCJIC, MHOTOTPaHHHUKOB. /Iaf0TCsl HECKOIBKO CIIOCOO0B M3TOTOBJICHUS MOJIEIICH
MHOTOTPaHHHKOB U3 Pa3BEPTOK U T€OMETPHUYECKOTO KOHCTpYKTOpa. MoenupoBaHue
MHOTOTPaHHHUKOB CIY)KUT BaXKHBIM (PaKTOPOM Pa3BHTHUS IPOCTPAHCTBEHHBIX MPEACTABICHUN
yJaIuxcsl.

2. [MapanieabHOCTH NPSAMBIX U MJIOCKOCTel (19 1)

[lepecekaromuecs, napajiesbHbIe U CKPELUIUBAIOIINECS MPSIMbIE B IPOCTPAHCTBE.
Knaccudukanus B3auMHOTO pacIioJIOKECHUS IBYX IPSIMBIX B pocTpaHcTBe. [Ipu3Hak
CKpeluBamuxcs npambix. [lapamienbHOCTh NPSAMOM U INIOCKOCTH B IPOCTPAHCTBE.
Krnaccudukanus B3auMHOTO PACIIOJIOKECHHS MIPSMOU U TUIOCKOCTH. [Ipu3HaK mapaieIbHOCTH
npsiMoit U mockoctu. [apannensHocTs ABYX miiockoctel. Knaccudukaius B3auMHOTO
pacrosokeHus AByX INIocKocTed. IIpu3Hak nmapamuienbHOCTH ABYX IIockocTen. [Ipu3naku
MapaJuIENbHOCTU JBYX IPSAMBIX B IPOCTPAHCTBE.

OcHoBHasi HeJIb — J1aTh yYalllUMCS CUCTEMAaTHYE€CKUE 3HAHMS O MapajuIeIbHOCTH NPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE; CHOPMUPOBATH MPECTABICHUS YIAIIUXCS O TIOHATHH
MapajyIeIbHOCTH U O B3aUMHOM PACIIOJI0KEHUH MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE,
CUCTCMATUYCCKU U3YUUTH CBOMCTBa mapalsICJIbHBIX IMMPAMBIX U HJ'IOCKOCTGf/i, IIO3HAKOMMUTH C
MOHATUSAMH BEKTOPA, MapaIeIbHOTO NEPEHOCA, TAPAILIEIBHOTO IPOSKTUPOBAHMS U HAYUUTh
n300pakaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH B TAPAJIIICIHHON MPOCKIIHH.

B HaHHOﬁ TEMC O606H_IaI-OTC$I N3BCCTHBIC U3 IINIAHUMCTPUUN CBCACHUA O MAPpAJUICIIbHBIX IIPAMBIX.
EOJ’IBHIYIO ImoMouib IMpr WIIIOCTpaAlun CBOICTB napajiCJIbHOCTH U IIPpHU PCIICHHUU 3aJa4 MOT'YT
OKa3aTb MOACIIM MHOI'OI'PAHHUKOB.

31ech ke ydaluecs 3HaKOMSTCs C METOJIOM U300pakeHHsI TPOCTPAHCTBEHHBIX QUTYp,
OCHOBaHHOM Ha MapaJuleIbHOM NMPOEKTUPOBAHUH, [TOJIy4at0T HEOOXOIMMbIE TPAKTUYECKUE
HaBBIKU 110 U300pa’KEHHIO MMPOCTPAHCTBEHHBIX (PUTYp HA TUIOCKOCTH. [Jis yriryOiIeHHOro
W3Y4YEHUSI MOTYT CIIYXKHUTh 33/1a4¥ Ha IOCTPOEHUE CEUEHUI MHOTOTPAHHUKOB INTIOCKOCTBIO.
IlepneHAUKYASPHOCTH NPAMBIX U MJI0cKOCTel (20 1) YT0on Mexay npsiMbIMU B
npoctpaHcTie. [lepneHauKynsapHOCTh NpsMbIX. [lepreHInKyaspHOCTD NPSAMON U IIIIOCKOCTH.
[Tpu3Hak NepneHIuKyIIPHOCTH IPSIMON U TNIOCKOCTU. OPTOrOHAJIBHOE IPOEKTUPOBAHUE.
IlepnenauKynsip ¥ HaKJIOHHAsA. YTOJ MEXAy MPSAMOM U IUIOCKOCTBIO. JIByrpaHHBINA yrol.
JIunelnHb yroa agsyrpasHoro yria. [lepnenaukynspHocTs ruiockocrei. Ipusnak
NEPNEHAUKYIISIPHOCTH JABYX IUIOCKOCTEN. PaccTossHME MeX 1y TOUKaMHU, IPSIMBIMU 1
IIJIOCKOCTSIMH.



OcHoBHasi HeJb — J1aTh yYalIUMCS CUCTEMAaTUUECKUE 3HAHUS O IEPIEHAUKYISPHOCTH HMPSIMBIX
U TUIOCKOCTEH B MPOCTPAHCTBE; BBECTU MOHITHE YIIIOB MEXAY MPSIMBIMU U TJIOCKOCTSMU;
c(hOpMHUPOBATH MPEICTABICHHS YIAITUXCS O TIOHATUSAX MEPIECHAUKYISIPHOCTH MPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE, CUCTEMATHUECKU N3YYUTh CBOMCTBA MEPIEHAUKYISIPHBIX MPSMBIX
U TJIOCKOCTEM, MO3HAKOMUTH C TIOHSITHEM LIEHTPAILHOIO MPOCKTUPOBAHUS U HAYYUTh
n300paxxaTh MPOCTPAHCTBEHHbIE (PUTYPHI HA IJIOCKOCTU B IEHTPATIbHON MPOEKIIUH.

B nanHoii Teme 0000111at0TCsl U3BECTHBIE U3 IUIAHUMETPUH CBEACHUS O NEPIEHANKYIIAPHBIX
IpsAMBIX. bOIpIIy 0 MOMOLIE IPY WITIOCTPALMU CBOMCTB NEPIEHAUKYJIIPHOCTH U IIPU PELICHUN
3a/1a4 MOT'YT OKa3aTb MOJEJIM MHOTOTPaHHUKOB.

B xadecTBe 10MOIHUTEIBHOrO MaTepUala yqyaluecs 3HaKOMSITCs C METOJJOM U300pakeHHsI
IPOCTPAHCTBEHHBIX (PUTYP, OCHOBAHHOM Ha IIEHTPAIBHOM MPOEKTUpOBaHNH. OHH y3HAIOT, YTO
LEHTPAJIbHOE IPOCKTUPOBAHUE UCIIOJIB3YETCS HE TOIBKO B TEOMETPUU, HO U B )KUBOIIHUCH,
¢dororpaduu u T.A., 4TO BOCIIPUATHE YEITOBEKOM OKPY>KAIOLINX MPEAMETOB ITOCPEICTBOM 3PCHUS
OCYILIECTBIISIETCS 110 3aKOHAM LIEHTPAJIbHOTO IPOCKTUPOBAHMs. Y Yallluecs Moay4aroT
HE00XO0IMMBbIE TIPAKTUYECKUE HABBIKH 110 H300paKEHUIO IPOCTPAHCTBEHHBIX (DUTYp Ha
IUIOCKOCTH B LIEHTPAJIBHOM MPOEKLUH.

4. Muororpanauk (11 1) MHororpanssle yriibl. Bolllykiible MHOTOTPaHHUKH U UX CBOMCTBA.
[TpaBrIIbBHBIE MHOTOIPAHHUKH.

OcHoBHasi neJb — CPOPMUPOBATH Y YUAIIUXCS MIPe/ICTaBIeHHe 00 OCHOBHBIX BUAX
MHOTOTPaHHUKOB U UX CBOMCTBAX; pACCMOTPETH NPaBUIIbHbIE MHOTOTPAHHUKH; TIO3HAKOMUTD
YYAIIUXCS ¢ HOHATUSMUA MHOTOTPAHHOTO YIJIA U BBITYKJIOTO MHOTOI'PaHHUKA, PACCMOTPETh
TeopeMy Diilliepa U ee MPUIOKEHUS K PEIICHUIO 33134, ChOPMHUPOBATH MTPEICTABICHHS O
MPaBUJIbHBIX, OJYIPABUIBHBIX U 3BE314aTbIX MHOTOI'PaHHUKAX, I0KA3aTh IPOSBICHUS
MHOTOTPaHHHUKOB B MPUPOJIE B BUJI€ KPUCTAILIIOB.

Cpenu npocTpaHCTBEHHBIX (PUTyp 0c000€ 3HAUEHHE UMEIOT BBINMYKJIIbIE (DUTYpHI U, B YaCTHOCTH,
BBINYKJIbIE MHOTOTpaHHUKHU. Teopema Diiiepa o uuciie BeplIMH, pedep U rpaHel BBITYKIOro
MHOTOTPaHHHUKA UTPAeT BAKHYIO POJIb B PA3IMYHBIX 001ACTAX MaTEMATUKH U €€ MPUIIOKEHUSX.
[Tpu n3ydeHUH NpaBUIIbHBIX, TOJYNPABUIBHBIX U 3BE3J4AaTHIX MHOTOTPAaHHUKOB CIIEAYET
MCIIOJIb30BaTh MOJIEIM 3TUX MHOTOTPAaHHUKOB, U3TOTOBJIEHUE KOTOPHIX OMMCAHO B yUeOHUKeE, a
Takxe rpaduueckre KOMIbIOTEPHbIE CPECTBA.

5.BekTopbl B mpocTpancTie (8 4)

Bexkrops! B mpoctpancTBe. KosmmHeapHble 1 KOMILIaHApHBIE BEKTOPHI. [lapaninensHslii nepeHoc.
[TapannensHOE NPOEKTHUPOBAaHUE U €ro cBoMCTBa. [lapaniensHble NPOEKIMU TUIOCKUX GUTYP.
N3o0pakeHne mpocTpaHCTBEHHBIX (PUTyp Ha MIOCKOCTH. CedeHUs: MHOTOTPaHHHUKOB.
HcTopudeckue cBe1eHuUs.

OcHoBHasi neJab — 0000IIHUTh U3YYEHHBIN B 0a30BOM IIKOJIE MaTepHall O BEKTOpax Ha
IUIOCKOCTH; C(POPMUPOBATH Y YUAIMXCS MOHATHE BEKTOPA B IPOCTPAHCTBE; PACCMOTPETh

OCHOBHBIC OII€pallvi HaJl BEKTOpaMH.

Oco00€e BHMMaHHE YACIACTCA PCIICHUIO 3aaa4, T.K. IIPU 3TOM y4JallUueCsa OBJIaJCBAIOT
BCKTOPHBIM MCTOAOM.

6.I1oBTOopenue (54)

OcHoBHasi eJib — MMOBTOPUTH U 00OOITUTE MaTepHall, n3ydeHHbIN B 10 KIacce.



TpedoBaHusi K YPOBHIO IOJATOTOBKH YUeHHKOB 10 KJjacca

yMeTh

. pacrio3HaBaTh Ha 4YepTeXKaX M MOJAEISAX IMPOCTPAHCTBEHHbIE (HOPMBI; COOTHOCHTH
TpPEXMepHbIE OOBEKTHI C UX ONUCAHUSIMHU, U300PAKEHUAMU;

. ONKCHIBATH B3aMMHOE pACMOJOXKEHUE TMPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXJICHUS 00 TOM PaCIOIOKEHUH;

. aHAIM3WPOBATh B MPOCTEUIINX CIlydasx B3aMMHOE pACIOJOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

L] I/I306pa)KaTI) OCHOBHBIC MHOI'OI'PAHHHUKH MW KPYIJIBIC TEJIA, BBIIOJHATE YCPTCXKU I10
YCJIOBUSAM 3aJay;

J CTPOMUTbH NPOCTEUIINE CEUEHMsI KyOa, IPU3MBbI, TUPaAMUJIbI;

. pemarh MIAHUMETPUUECKHE U MPOCTEUINNE CTEPEOMETPUUYECKUE 3a/1auyd Ha HaXOXKICHUE
reOMETPUYECKUX BEMYMH (JJIMH, YIJIOB, IUIOIIaAeH, 00bEMOB);

. UCIIOJIb30BaTh MPH PEHICHUU CTEPEOMETPUUYECKUX 3a7ay IUIAaHUMETpHueckue  (akTbl U
METO/IbI;

L4 IMPOBOAWTL AOKA3aTCJIbHBIC PACCYKACHUA B XOAC PCHICHUA 3a4a4;

HCII0JIb30BATh HpI/IO6p€TCHHI>I€ 3HaHUA W YMCHHA B HpaKTI/I‘-IGCKOI\/JI JACATCIIBHOCTH H
HOBCG[[HGBHOﬁ KHU3HU JJI:

. uccienoBaHus (MOJEIMPOBAHUS) HECIOXKHBIX MPAKTUYECKUMX CHUTyalluii Ha OCHOBE
M3YYEHHBIX (DOPMYI U CBOKMCTB QUTryp;
J BBIUMCIICHUS] 0OBEMOB U IUIOIIAAEH MOBEPXHOCTEH NMPOCTPAHCTBEHHBIX TEJ MPHU PEIICHUH
IPAKTUYECKUX 3a]a4y, HUCHOJb3ysl MpU HEOOXOAUMOCTH CHPABOYHMKH M BBIYMCIUTEIbHbBIE
YCTPOUCTBA.

Kpurepuyn 1 HOpMBI OLICHKY 3HAHWH, YMCHU U HABBIKOB, 00Y4AIOIIMXCH 110

MaTEMaTHUKE

Ouenka nucbMeHHbIX KOHMPOIbHBIX PAOOM 00YHAIOWUXCA RO MAMEMAmMUKe.

OTBer oL1leHUBaeTC OTMETKOM «5», ecii: paboTa BHITIOIHEHA MOJTHOCTHIO;

B JIOTHUECKUX PACCYKIEHUSIX U 000OCHOBAHUHU PELICHUS HET MPOOEIOB U OLIUOOK;

B pEIIEHUH HET MaTeMaTHYeCKuX OUIMOOK (BO3MOXHA OJJHA HETOYHOCTh, OMMCKA, KOTOpas He

SIBIISICTCS CJICAICTBHEM HE3HAHUS WM HETIOHMMaHUs y9eOHOTO MaTepuana).

Otmetka «4» cTaBUTCS B CICAYIOIUX CIy4yasx: paboTa BBINOJIHEHA MOJIHOCTbIO, HO

00OCHOBaHMS MIATOB PEIICHHS] HEAOCTATOYHBI (€CIM YMEHHE OOOCHOBBIBATH PACCYKICHHS HE

SBJISIIOCH CHEIMATIbHBIM 0OBEKTOM ITPOBEPKH );

JIOTTYIIIEHBI OJTHA OIMOKA MJIM €CTh JIBa — TPU HEOUYETa B BHIKIIAIKAX, PUCYHKAX, YEPTEkKAX WU

rpadukax (€ciu 3TU BUIbI pabOT He SBISUIUCH CIELUANIbHBIM 00BEKTOM MPOBEPKH).

OtmeTka «3» CTaBUTCS, €CIM: JAOMYIIEHO Oosee OJHOM OolmuMOKM WM Ooiee JABYX — Tpex

HEJI0UETOB B BBIKJIAJIKAX, YepTexkax WK rpadukax, Ho oOyyaromuiicss 061aaaer 00s3aTeIbHbIMU

YMEHUSMH I10 ITPOBEPSIEMON TEME.

OTtmetka «2» CTaBUTCA, €CJIM: JONYIIEHbl CYIIECTBEHHBIC OIIMOKH, TIOKa3aBIIHE, YTO

oOyuaromuiicst He 00Js1aaeT 00s13aTeIbHBIMU YMEHUSIMU 110 JAHHON TeME B MOJIHOM Mepe.
Ouenka ycmuvlx 0meemoe yuaujuxca no Mamemamuxe

OTBeT OLIeHMBAETCSI OTMETKOM «5», €CJIM YYCHHK:

MOJTHO PACKPBUI COJIEpKaHNE MaTepHalia B 00beMe, MPETyCMOTPEHHOM ITPOrpaMMOi 1
Y4eOHHUKOM,



H3JI0XKWJI MaTCpUAJl TPAMOTHBIM SA3BIKOM B OHpeHCHCHHOﬁ JIOTUYECKOM noCJICA0BaTCIbHOCTH,
TOYHO HUCTIOJIb3YSA MATCMATHYCCKYIO TCPMUHOJIOTHUIO 1 CUMBOJIUKY,

MPABUJIBHO BBIMOJIHUI PUCYHKH, YEPTEKHU, IPadUKH, COMYTCTBYIOIINE OTBETY;

[I0Ka3aJ yMEHUE WUIFOCTPUPOBATH TEOPETUUECKHUE ITOJI0KEHHSI KOHKPETHBIMU ITPUMEpPaMH,
IPUMEHSTh UX B HOBOM CUTyallUM [P BBIIIOJIHEHUH IPAKTUYECKOTO 3aaHNUS;

MPOJEMOHCTPUPOBAN YCBOCHHE PaHEE U3YUYEHHBIX COMMYTCTBYIOIIUX BOIIPOCOB,
c(hOpMHUPOBAHHOCTH M YCTOMYMBOCTD UCIIOJIB3YEMBIX MPU OTPAOOTKE YMEHUI U HABBIKOB;

OTBeYaJl CAMOCTOSITENIHLHO 0e3 HaBOOAIIUX BOITPOCOB YUYUTCIIA. Bo3MoxHEI OJHa - I1BC
HCTOYHOCTH IMPHU OCBCHICHUN BTOPOCTCIICHHBIX BOIIPOCOB MUJIK B BBIKJIAAKAX, KOTOPBIC YYCHHUK
JICTKO HUCIIpaBHJI IO 3aMCUYAaHUIO YUUTCIIA.

OTBer OLICHUBACTCA OTMETKOM «4», €CJIM OH YAOBJIETBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha
OLICHKY «5 », HO IIPpX 3TOM UMECET OJMH U3 HEAOCTATKOB:

B U3JIOKCHUU JOITYIICHBI HEOOJIbIIINE HpO6CJII)I, HC UCKAa3UBIINEC MAaTEMATHYCCKOC
COACPIKAaHUEC OTBCTA,

A0MYHICHBI OJWH — ABa HCA0YCTA NP OCBCIICHHUU OCHOBHOI'O COACP)KAaHNA OTBCTA,
HCITPABJICHHBIC 110 3aMCYAaHUIO YYHUTCIIA;

AOIMYIICHBI omnOKka uian 0ojee ABYX HECAOYCTOB IIPU OCBCUICHUHN BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIAJAKAX, JICTKO UCIIPABJIICHHBIC 110 3aMCUYAHUIO YUUTCIIA.

OTtMeTKa «3» CTaBUTCS B CICAYIOIUX ClIydasX:

HCIIOJIHO WJIM HETIOCJICAOBATCIIbHO PACKPBLITO COACPIKAHNEC MATCPHaJld, HO IIOKa3aHO 06]].[66
IMOHUMAaHHEC BOIIpOCa U IMPOACMOHCTPUPOBAHBI YMCHUS, IOCTATOYHBIC IAJId JaabHEHUIIero
YCBOCHUA NPOTPAMMHOI'O MaTCpHrajia (OHpe,Z[CJ'IeHHLIC «Tpe6OBaHI/I${MI/I K MaTeMaTH4YeCKOM
HOATOTOBKE yqaumxc;{»);

HUMCEJIMCH 3aTPYAHCHUA UJIHW JOIMYHICHBI OIMOKH B ONpECaACIICHUU HOHHTI/II\/JI, HCIIOJIb30BaHNN
MaTeMaTU4eCKOM TEPMHUHOJIOTUH, YCPTEKAX, BBIKJIA/IKAX, UCIIPABJIICHHBIC ITIOCJIC HCCKOJIbKUX
HaBOIAMIUX BOIIPOCOB YUUTCIIA,

YYEHUK HE CIIPABHIICS C TPUMEHEHUEM TE€OPUHU B HOBOM CUTYAIlMU MPU BBINOJTHEHUHT
MPAKTUYECKOTO 33aJaHusl, HO BBITIOJHUI 33JaHHsI 00s13aTEILHOTO YPOBHSI CJIO’KHOCTH 110 TAHHOM
TEME; MPY 3HAHUH TEOPETHUECKOTO MaTepralia BbISBICHA HEJOCTaTOUHAs CHOPMUPOBAHHOCTh OCHOBHBIX
YMEHUI U HABBIKOB.

OTMeTKa «2» CTaBHUTCS B CIECAYIONUX CIIy4asx: HE PACKPhITO OCHOBHOE COZepKaHHEe Yy4eOHOTO
MaTepuana; 00HapPyKEHO He3HAHHUE WJIM HETIOHUMaHUE YUCHUKOM OOJIbIIeH Wi HanboJiee BaXKHOUM YacTH
y4eOHOro MaTepuaa; JA0MyIICHbI OMTUOKH B ONPECIICHUH TOHITUMN, IIPU KCITOJIb30BaHUU
MaTeMaTHYeCKOW TEPMUHOJIOTHH, B PUCYHKaX, YepTekKaxX WK rpadukax, B BRIKIAIKaX, KOTOPhIE HE
UCIIPaBJICHBI MTOCNIe HECKOIBKUX HABOMAAIIUX BOIPOCOB YUHUTEIIS.

OtMeTKa «1» cTaBUTCS, €CIIH:

YUCHHUK 06Hapy)KI/IJ'I IMMOJIHOC HC3HAHUC U HCIIOHUMAHUC U3YydaCMOT0 yqe6Hor0 Marepuaia
HJIKM HC CMOT" OTBCTHUTh HU HAa OJUH M3 IMOCTABJICHHBIX BOIIPOCOB IO U3YyYaCMOMY MaTCpHaIly.



Ouyenka nucbMeHHbIX KOHMPOJIbHBIX PAOOM YUAWUXCA O MAmeMamuKe
Otmetka «5» cTaBUTCS, €CIM:  PadOTa BBHIIOJIHEHA TOJTHOCTHIO;
B JIOTUYECKHUX PACCYKICHHUAX 1 000CHOBAaHMHU PELICHHUsSI HET MPOOEIOB U OMHUOOK;

B pCHICHUH HET MAaTEMaTHUYCCKUX OIIOO0K (BOSMO)KHa OJHa HETOYHOCTB, OITMCKA, HE
ABIAOIIAACA CIICACTBUEM HE3HAHUS UJIM HCITIOHUMAaHU S yqe6Horo MaTepHana).

OtMmeTKa «4» cTaBUTCA, €CIM: pabOTa BHINIOJIHEHA MTOJHOCTHIO, HO 000CHOBAHMUSI IIIarOB
peLIeHHs HEIOCTaTOYHBI (€CIM YMEHUE 0OOCHOBBIBATh PACCYKACHNUS HE SBISUIOCH CIICIIHATbHBIM
00BEKTOM MPOBEPKH);

JIOIYIIIEHa OJTHA OIIMOKA WITK JIBa-TPU HEJ0UYETa B BBIKIIAIKAX, PUCYHKAX, YePTEIKaX WIN
rpadukax (ecim 3TH BUIbI paOOTHI HE SBIISIUCH CIICIUAIbHBIM 00BEKTOM ITPOBEPKH ).

OtmeTKa «3» CTaBUTCS, €CITU: JIOMYIIEHBI 00JIee OMHON OMMOKHU WM 00JIee IBYX-TPeX
HEJ0YETOB B BHIKJIA/IKaX, YepTeKax Wiu rpadukax, HO yJaluics BiaaeeT o0s3aTenbHbIMU
YMEHHSIMH 110 TIPOBEPSIEMOM TEMe.

OTMeTKa «2» CTAaBUTCH, CCJIIN: JOIMYHICHBI CYIICCTBCHHBIC OIJ_II/I6KI/I, IIOKa3aBHIIMUEC, YTO
yanHHﬁCH HC BJIaJCCT 00s3aTeNbHBIMU YMCHHUAMMU 110 HaHHOﬁ TEME B IOJHOU MEpeE.

OtmeTka «1» cTtaBuTCs, eciu: paboTa MokKasaja IoJHOE OTCYTCTBUE Y y4alllerocs
00s3aTeNbHBIX 3HAHUN ¥ YMEHHH 110 IPOBEpsieMON TeME UM 3HAYUTENIbHAs YacTh pabOThI
BBITMIOJTHEHA HE CAMOCTOSITENIBHO.
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