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L. HOACHUTEJIbHAA 3ATINCKA

Hacrosimass mporpamma 1mo reoMeTpuu JUIsi OCHOBHOHM 00111e00pa3oBaTebHOM MIKOJIBI 9  Kiacca
COCTaBJIECHA Ha OCHOBE (heJepalbHOr0 KOMIIOHEHTa TOCYAAapCTBEHHOIO CTaHAapTa OCHOBHOIO
obmiero obpazoBanus (mpukaz MOuH P® ot 05.03.2004r. Ne 1089), mpuMepHBIX mporpamm Io
MareMaThke (mucbMo JlemapTaMeHTa roCyAapCTBEHHOM MOJUTHKM B 00pa3oBaHMM MUHOOpHayKu
Poccun ot 07.07.2005r. Ne 03-1263), «BpemeHHbIX TpeOOBaHWUN K MHUHHUMYMY COJIEPYKAHHS
OCHOBHOTO 0011eT0 00pazoBanus» (mpukaz MO P® ot 19.05.98. Ne 1236),mpumepHOil mporpaMmbl
00111€00pa30BaTENbHBIX YUPEKICHUHN 10 TeoMeTpun 7—9 Kilacchl, K y4eOHOMY KOMIUIEKCY ais 7-9
knaccoB (aBropsl JI.C. ArtanacsH, B.®. byry3os, C.B. Kamomues u ap., cocraBurens T.A.
Bypmuctposa — M: «IIpocBemenuey, 2013)

Pabouvas mporpamMma BBITIOJIHSIET 1BE OCHOBHBIE (DYHKIIMH:

HUnghopmayuonno-memoouueckas (yHKUMS TO3BONSET BCEM y4YacTHHKaM 00pPa30BATEIbHOTO
nponoecca IMojayduTb MPEACTABJICHUE O LCJIAX, COACPKAHHNU, O6H.[Cﬁ CTpaTerun O6y‘-I€HI/I$I, BOCIIUTAaHUA U
Pa3BUTHS YUIAIIUXCS CPEACTBAMH TAHHOTO yUeOHOTO MpeaMeTa.

Opzanuszayuonno-naanupyrowias  QyHKIHMS [PeIyCMaTpPUBAeT BBIJCICHHE OJTAllOB  OOYYCHHS,
CTPYKTYPUPOBAHUC y‘-I€6HOFO Martcpuala, OMpeACJICHUEC €TI0 KOJUYCCTBCHHBIX W  KAaUYCCTBCHHBLIX
XApPAKTCPUCTUK HA KaKAOM U3 ITAIIOB, B TOM YUCIC IJId COACPKATCIIBHOI'O HAIIOJHCHUSA HpOMe)KYTOIIHOﬁ
aTTeCTalny yYanuuxcsl.

O0mas xapakTepucTuKa y4e0HOro npeamera
T'eomempua— onuH 13 BaOXHEUIINX KOMIIOHEHTOB MaTeMaTHYecKOro oOpa3oBaHuUs, HEOOXOIUMBII
JUI IPUOOPETEHUsT KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MPAKTUYECKHU 3HAYUMBIX YMEHHUH, Pop-
MHUPOBAHUS S3bIKa OMHCAaHUS OOBEKTOB OKPYXKAIOLIETO MHUpA, JJS Pa3BUTHs MPOCTPAHCTBEHHOTO
BOOOpa)X€HUS M MHTYMLIHMH, MaTeMaTH4eCKOM KyJIbTypbl, [UIi 3CTETHYECKOrOo BOCIUTAHHUS
oOyyaromuxcs. V3ydeHne reoMeTpud BHOCHUT BKJIQJ] B PA3BUTHE JIOTMYECKOTO MBIIUICHUS, B
(GopMHpOBaHUE MOHATHS JOKA3aTENbCTBA.
B kypce reomerpun 9 kmacca oOydwaromumecsi yyaTcs BBIIOJIHSATH JIEHCTBUS Haj BEKTOpPaMHU
KaK HalpaBJICHHBIMH OTPE3KaMH, YTO BaXXHO Ul NPUMEHEHUs BEKTOPOB B (U3UKE; 3HAKOMATCS C
MCIIO0JIb30BAaHUEM BEKTOPOB U METOJa KOOPAMHAT IIPU PEIIEHUH FEOMETPUUECKUX 3aj1ay; pa3BUBacTCA
yMeHHe 00y4YaroUIMXcsi MPUMEHATh TPUTOHOMETPUUECKUI anmapaT IpU peIlIeHUH IeOMEeTPHUYECKUX
3a[a4; pacuupsieTcs 3HaHue 00yJaroInXCsi 0 MHOTOYTOJIbHUKAX; PACCMATPUBAIOTCS TIOHATHS IJTMHBI
OKPY)KHOCTH M IUIOIIAAM Kpyra M (OPMYNbl AJs UX BBIYUCICHUS; 3HAKOMSATCIOOydarouuecs c
MOHSITUEM JIBUKEHHS U €r0 CBOMCTBAMH, C OCHOBHBIMU BHJIaMHU JIBUYKEHHM, CO B3aMMOOTHOLIEHUSIMU
HAJIO)KEHUH U IBUKEHUH; Naércs Oosiee ryOOKoe NMPeACTaBIeHUEe O CUCTEME aKCUOM IUIaHUMETPUU
U aKCMOMATUYECKOM METO/€e; Ja€Tcs HadallbHOE MPEACTABIEHUE TelaX U IOBEPXHOCTSIX B
IIPOCTPAHCTBE; 3HAKOMATCAOOYUAIOIIHUECs] ¢ OCHOBHBIMHM (hopMysaMH Ui BBIYMCICHHS IUIOILAACH;
MOBEPXHOCTEH U 00BEMOB TeJ.
[TpumepHass mnporpamMMa KOHKPETHU3UPYET COJEpXKaHME NPEIMETHBIX TeM 00pa30BaTeIbHOIO
CTaHJapTa U AaéT MPUMEPHOE pacipeeNieHre yueOHbIX 4acoB IO pa3zeiaM Kypca.
Ieab u3yyenus:
"  OBJIaJIeHMe CUCTEMON MaTeMaTHYECKUX 3HaHUN 1 YMEHUH, HEOOXOIUMBIX Ul IPUMEHEHHS B
IIPAKTUYECKOHN 1EATEIbHOCTH, N3YUYEHHs] CMEXXHBIX AUCLUIUINH, POAOKEHHsI 00pa30BaHus;
"  HHTeVIeKTYalIbHOe pa3BUTHe, (OPMUPOBAHNE KAUeCTB JIUYHOCTH, HEOOXOAUMBIX YEIOBEKY
JUI TIOJIHOLIEHHOW JKM3HM B COBPEMEHHOM OOIIECTBE: SCHOCTh M TOYHOCTH MBICIIH,
KPUTUYHOCTh MBIIUIEHHS], UHTYUIMS, JIOTHUECKOE MBIIUIEHUE, 3JIEMEHTHI aIrOPUTMUYECKON
KYJIBTYpPBI, IPOCTPAHCTBEHHBIX MIPEJCTABICHUN, CIIOCOOHOCTD K IIPEOI0JIEHUIO TPYIHOCTEH;
* (opMupoBaHUe NpeAcTaBJeHHii 00 UAEIX M METOJaX MaTEeMAaTUKU KaK YHHBEpPCAJIbHOTO
A3bIKa HAYKU U TEXHUKHU, CPEACTBA MOACINPOBAHNUS SBJICHUH U IIPOLIECCOB;
® BOCHHMTAHHE KYIbTYpbl JINYHOCTH, OTHOIIEHUS K MaTeMaTHKe Kak K 4YacTH
00I11€4esIOBEYECKON ~ KYJIbTYpbl, IIOHMMaHHME 3HAYMMOCTM MaTEeMAaTUKH [UId Hay4dHO-
TEXHUYECKOT'O IIporpecca;
* mnpuodpereHHe KOHKPETHBIX 3HAHUM O IPOCTPAHCTBE M INPAKTUYECKH 3HAYMMBIX YMEHHH,
dbopMHpOBaHHE S3bIKA OMUCAaHUA OOBEKTOB OKPYXKAIOLIET0 MHpa, JUIS  pa3BUTHUSA
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MPOCTPAHCTBEHHOTO BOOOpaXEHUS W HMHTYUIUU, MAaTeMaTH4YeCKOW KYyJIbTYphl, IUIf
ACTETHUYECKOTO BOCIUTaHUS oOydaronuxcs. M3ydeHne reoMeTpur BHOCUT BKJIAJl B Pa3BUTHE
JIOTUYECKOTO MBIIIICHHUS, B OPMHUpPOBAHHUE MOHATHUS T0KA3aTENbCTBA.
Mecto npeamera B ¢eiepajibHOM 0a3MCHOM Y4eOHOM ILIaHe
CornacHo ¢eaepanpHOMy 0a3UCHOMY Y4eOHOMY IUIaHY Ha M3YYCHHE MAaTeMaTHKH B 9 Kiacce
oTBoAUTCS HE MeHee 170 yacoB u3 pacuera 5 4 B HEACIIO, IPU ATOM Pa3zelieHHE YacOB Ha U3yUYEHUE
anredpbl U TEOMETPUH CIeIYIOIIee:
3 yaca B Henemo anreopsl, utoro 102 yaca; 2 yaca B HEACTIO TEOMETPUH, UTOTO 68 YacoB.
KonuecTBO y4eOHBIX YaCOB:
B rom —68 yacoB (2 yacaB Hefen0, BCEro 68 4acoB)
B ToMm uncne:
KoHTponbHbIX pabot — 4.
DopMbI IPOMEKYTOYHON M HUTOroBoil arrecramuu:IIpoMexyrounas arrecranus NPOBOAUTCS B
dbopme TecTOB, KOHTPOJIBHBIX, CAMOCTOSITEIHHBIX PAOOT.
YpoBeHb 00y4YeHHA— OA30BBIN.
OT1anYuTeIbHbIe 0CO0CHHOCTH PadoUeil NPOrpaMMbl 10 CPABHEHUIO € IPUMEPHOM:
B nporpaMmy BHECEHBI U3BMEHEHUS: YMEHBIIIEHO UJIH YBEIHYEHO KOJUYECTBO YaCOB HA
U3y4eHHe HEKOTOphIX TeM. CpaBHUTENIbHAS TaOIUIA PUBEIECHA HIKE.

P KoanuecTBo yacoB B | KoaunuecTBo yacoB B
aszzien »
nporpamMmme paboueii nporpamme
I'naBa IX.Bektopbl. MeToa koopauHar. 8 10
I'maBa X.Meton koopauHar. 10 11
I'naBa XI.CooTHoLIEHNS MEXKIy CTOPOHAMHU U 11 12
yriamu TpeyrojpHuka. CkaispHoe
MIPOU3BEICHNE BEKTOPOB.
I'masa XII./[TnHa OKPY>KHOCTH U TUTOIAH 12 13
Kpyra.
I'nasa XIII. /IBmxeHus. 8 9
I'nmasa XIV. HauanbHble cBeqeHUS U3 8 8
CTEpEOMETPHH.
06 akcMoMax IJIAHUMETPHH. 2 2
IHoBTOpenue. Pemenue 3agay. 9 3

Buecenue JAaHHBIX W3MEHEHUH IT03BOJIUT OXBAaTUTH BECH HBanCMBIﬁ MaTcpurall mo
mporpamMme, TIOBBICUTh YPOBEHb OOYYEHHOCTH YYAIIUXCS 10 TIPEIMETY, a Takxke 0onee 3phekTHBHO
OCYIICCTBUTD PIHI[HBHI[yaHBHBIﬁ Ioaxoa K O6y‘IaIOH_[I/IMC$I.

Cpok peaju3anuu pagoueii yue0Hoii IpOrpaMMbl — OJTUH Y4eOHBIH ToI.

B JaHHOM KJIaCC€ BCAYIIUMH MCETOJaMU 06y‘-I€HI/ISI npeaMeTy ABJIAIOTCA: O6T>SICHI/ITCHBHO-
WJUTIOCTPATUBHBIA U PENPOIYKTUBHBIN, XOTS HCIOJB3YEeTCS W YaCTUYHO-MOMCKOBBIA. Ha ypokax
HCIIOJIB3YIOTCA 3JICMCHTBI CJICAYIOMIUX TEXHOJOTHUM: JTUYHOCTHO OPHUCHTHPOBAHHOC 06y‘I€HI/I€,
o0ydeHue ¢ mpuMeHeHreM onmopHbIx cxem, MKT.

OO0meyyeOHbICe YMEHHUS, HABBIKH M CIIOCOOBI 1eSITE€1bHOCTH.
B xone mpenonaBaHus reomerpur B 9 kiacce, paboOThl Haj (OPMHPOBAHHUEM Y OOYYArOIIUXCS
HEepEeUYNCICHHBIX B IPOrpaMMe 3HAaHWH W YMEHHH cieqyeT oOpamiate BHUMAaHUE HA TO, YTOOBI OHM
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OBJIQJICBAIM OBJIAJICBATM YMEHHSIMH O00Iey4eOHOr0 XapakTepa, pa3HOOOpPAa3HBIMH CHOCOOAMM
JAeSTeJIbHOCTH, TPUOOPETAIIN OTIBIT:

IUTAHUPOBAHUS U OCYIIECTBIICHUS aJTOPUTMUYECKON AESITETbHOCTH, BBHIIOJHEHUS 3a/JaHHBIX
Y KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

pelieHrs pa3HooOpa3HbIX KJIACCOB 3aJa4 M3 Pa3IMYHbIX pa3/ie]oB Kypca, B TOM YHUCIE 3ajad,
TpeOYIOLINX MOUCKA MMYTH U CIIOCOOOB PEIICHHS;

UCCIIEIOBATENIbCKON  JIeATEIbHOCTH, Ppa3BUTHS  WJEH, TpOBENEHUS HKCIEPUMEHTOB,
0000111eHus, TOCTAHOBKH U ()OPMYIHPOBAHNS HOBBIX 3a7ay;

SICHOTO, TOYHOI'0, TPAMOTHOTO H3JI0)KEHUSI CBOMX MBICIECH B YCTHOM W MUCBMEHHOM peyH,
UCIIOJIb30BAaHUSl PA3IMYHBIX S3BIKOB MAaTEMaTHKHU (CIOBECHOTO, CHMMBOJIMYECKOTO, Ipaduyueckoro),
CBOOOJHOTO TMepexofa € OJHOrO s3bIKa Ha JPYrod M WUIIOCTpPAllMd, HHTEPIPEeTaluH,
apryMeHTalluy U JI0Ka3aTelbCTBa,

MPOBEACHUS JTOKA3aTeNIbHBIX PACCYXACHUM, apryMEHTAllW, BBIABWXKEHUSI TUIOTE3 M UX
00OCHOBAHHS;

MOKCKA, CHCTEMAaTU3alliH, aHaTN3a U Kilaccuukauy nHQOpMaIiu, UCIOIb30BaHUS
pa3zHoo0pa3HbIX UHPOPMAILIMOHHBIX HICTOYHUKOB, BKIIIOUasl y4eOHYIO U CIIPAaBOYHYIO JTUTEPaTypy,
COBpeMEHHBIC NH()OPMAIIMOHHBIE TEXHOJIOTUH.

. COAEPKAHUEJANCIHUITIJINHBI

I'naa 9,10.BexkTopbl. MeToa koopauHar. (21 yac)

ITonsitue BekTopa. PaBeHCTBO BeKTOPOB. ClI0KEHNE U BEIUYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
ynciio. Pa3noxeHune BeKTopa Mo IByM HEKOJUIMHEapHbIM BekTopaM. Koopaunats! Bekropa. [Ipocreii-
mMe 3aJa4d B KOOpJIMHATaX. YPABHEHHS OKPYKHOCTH W mpsiMoi. IIpuMeHeHue BEKTOPOB H
KOOpAMHAT IIPH PEIICHNH 3a/au.

Heab: HayuyuTh 0O0y4arOUIMXCS BHINOJMHATH JIEHCTBUS HaJ BEKTOpPaMHM KaK HANpaBICHHBIMU
OTpe3KaMH, YTO BaXXHO JUIsI NMPUMEHEHHsS BEKTOPOB B (PH3HKE; MO3HAKOMHUTH C HCIIOJIb30BAaHHEM
BEKTOPOB ¥ METO/1a KOOPAWHAT MPHU PEIICHUH F'€OMETPUUECKUX 3aad.

Bekrtop onpenensercs Kak HanpaBIEHHbBIA OTPE30K U JEHCTBUS HAJl BEKTOPAMH BBOJATCS TaK,
KaK 3TO MPUHATO B (U3MKE, T. €. KaK JEHCTBU C HallpaBJICHHBIMHU OTpe3kamu. OCHOBHOE BHHUMAaHUE
JOJKHO OBITh YIEIEHO BBIPAOOTKE YMEHMI BBITIONHSATH OIEpAIMK HAaJ] BEKTOpaMHU (CKJIaIbIBATh
BEKTOpHI 110 ITpaBUJIaM TPEYTOJIbHUKA U MapajuieJorpaMmma, CTPOUTh BEKTOP, PaBHBIN PAa3HOCTH JABYX
JTAaHHBIX BEKTOPOB, a TAKXKE BEKTOP, PaBHbII MPOU3BEICHHIO JAHHOTO BEKTOpPA HA JAHHOE YHCJIIO):

Ha nprumMepax mokassIBaeTcsi, Kak BEKTOPbI MOTYT IPUMEHATHCS K PELICHUIO T€OMETPUYECKUX
3agad. JlemoHcTpHupyeTrcs 3 (HEeKTUBHOCTh TPUMEHEHHs (GOPMYIT JUIsl KOOPIMHAT CepeMHbI OTpe3Ka,
pacCTOSIHUSL MEXAy JBYMs TOYKaMH, YpPAaBHEHUH OKPYKHOCTH M TMpPsIMOM B KOHKPETHBIX
reOMEeTPUUECKUX 3ajladax, TEM CaMbIM JJaeTCsl MPEAICTaBICHUE 00 U3YYEHUN T€OMETPUUEeCKUx huryp
C TIOMOIILIO METOJIOB areOpHl.

I'maBa 11.CooTHomeHMsT MeKAy CTOPOHAMH M YIJIaMH TpeyroabHuka. CkajasipHoe
npousBeeHue BeKTOpoB. (12 yacos)

CuHyCc, KOCMHYC M TaHI'€HC yria. Teopembl CHHYCOB M KOCHHYCOB. PelieHue TpeyroiabHUKOB.
CkansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 MPUMEHEHHUE B TEOMETPUUECKHUX 3a7a4ax.

Heab: pa3BuTh yMeHHE OOYYAIOUIUXCS NPHUMEHSATh TPUTOHOMETPUYECKHI ammapar Mnpu
PELICHUN T€OMETPUUECKUX 3aa4.

Cunyc u kocuHyc moboro yrma ot 0° go 180° BBOASTCS € TMOMOIIBIO EIUHUYHOMN
MOJIYOKPY>KHOCTH, JTI0Ka3bIBAIOTCS TEOPEMbI CHHYCOB M KOCUHYCOB U BBIBOJUTCS €Ile oJHa (hopmyIia
TJIOIIAU TPEYTOJIbHUKHU (ITOJIOBHHA MTPOU3BEICHHUS IByX CTOPOH Ha CUHYC yria MEXIy HUMH). DTOT
anmapaT IPUMEHSETCS K PEIICHHUIO TPEYTOJIbHUKOB.

CkansipHoe Mpou3BeCHHE BEKTOPOB BBOAUTCS KaK B (hu3MKe (IIPOU3BEICHUE IJIi BEKTOPOB
Ha KOCHHYC YIJIa MEXJIy HHMMH). PaccMaTpuBalOTCsi CBOMCTBA CKAISIPHOTO MPOM3BEIACHUS U €ro
IPUMEHEHHE IIPU PEILICHUU T€OMETPUYECKUX 3a]1a4.

OcHOBHOE BHHMMaHHE CJEIyeT YJeNIUTh BbIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHEHUH
TPUTOHOMETPHUUYECKOTI'0 alapara Npy PelIEHUH T€OMETPUUECKHX 3a1a4.
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I'napa 12. JIliMHa OKPYKHOCTH U IJIOIIAAL Kpyra. (13 yacos)

[IpaBunbHbIe MHOTOYTOJIBHUKUA. OKpPYKHOCTH, ONMHMCAHHAs OKOJIO MPABUJILHOIO MHOTOYTOJIbHUKA U
BIMcaHHas B Hero. [locTpoeHne MpaBUIBLHBIX MHOTOYTOJBHUKOB. [[nnHa okpyxkHoctH. Ilnomans
Kpyra.

Henab: paciupuTh 3HaHUE O0YUYAIOUIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh OHATHUS JITTMHbI
OKPYXKHOCTH ¥ IUTOIIAIN KpyTra U ()OPMYIIBI JIJISl KX BBIUMCIICHHS.

B nauane Tembl fnaeTcsl onpezieNeHHE MPAaBHJIBHOTO MHOTOYIOJbHUKA M PaccMaTpUBAIOTCS
TEOpEMBI 00 OKPYKHOCTSX, OMMCAHHOW OKOJIO MPAaBHJILHOTO MHOTOYTOJIbHUKA W BIIMCAHHOW B HETO.
C mnomompl0 OMHUCAaHHOM OKPYXHOCTHM pEeUIaloTCsl 33Jayd O TIOCTPOCHHUU TMPaBUIBLHOTO
HIECTUYTOJIbHUKA U MMPABUIIBHOTO 2J1-yTOJIbHUKA, €CIIU JIaH MPaBUWIbHBIHN JI-yTOJIbHUK.

@opMyIibl, BBIpaXKAIOIIUE CTOPOHY MPABWILHOTO MHOTOYTOJIbHUKA M PaguyC BIIMCAHHOW B
HEro OKpPY)KHOCTH 4epe3 pajJnyC ONMUCAaHHOW OKPYKHOCTH, HCHOJB3YIOTCS MpU BbIBOJE (HOpMyl
JUTMHBI OKPYXXHOCTH U IUIOLIAAM Kpyra. BbIBOJ omupaeTcss Ha WHTYUTHUBHOE MPEIACTaBIECHUE O
npenene: NpU HEOTPAaHWYEHHOM YBEJIMYEHHHM YHCJIA CTOPOH MPAaBUIBHOTO MHOTOYTOJIbHUKA,
BIIMCAHHOTO B OKPYXHOCTh, €r0 NEPUMETP CTPEMUTCA K JJIMHE 3TOM OKPYNKHOCTH, a IJIOMAIb — K
IUIOUIA/IA KPyTra, OTPAaHUYEHHOT'0 OKPY>KHOCTBIO.

I'nasa 13. J/IBu:xenust. (9 yacoB)
OtoOpakenne miaockoctd Ha cebs. [lonstue aBmxkenus. OceBas M IEHTpalbHas CHUMMETPHHU.
[Tapamnensubiii nepenoc. [loBopot. HanoxeHnus u ABUKEHUS.

Heab: MO3HAKOMUTH 0OYYAIOIIMXCS C MMOHSATHEM JIBH)KEHUS U €r0 CBOWCTBAMHU, C OCHOBHBIMH
BUJAMU IBMKEHUM, CO B3aMMOOTHOIIICHUSIMH HAT0KEHUN 1 IBHKCHUI.

JIBuKeHHe MIIOCKOCTH BBOJUTCS KaK OTOOpakeHHE IJIOCKOCTH Ha ce0sl, COXpaHSIOIIEe PACCTOSIHHE
Mexay Toukamu. [Ipu paccmMoTpeHnn BUAOB ABHKEHUU OCHOBHOE BHUMAHUE YJIEJISETCS TOCTPOCHUIO
00pa3oB TOYEK, MPSIMBIX, OTPE3KOB, TPEYrOJbHUKOB MPHU OCEBOM M LEHTPAIbHOW CHUMMETPUSIX,
napajuieIbHOM TepeHoce, ToBopore. Ha 3QdekTHhIX mpuMepax MOKa3bIBaeTCs MPUMEHEHHE
JBUKEHUH MPU PEIICHUH T€OMETPUUYECKUX 3a/1a4.

[TonsaTHe HaMOXKEHUsI OTHOCUTCS B JAaHHOM KypC€ K YHCIy OCHOBHBIX MOHSTHH. J[OKa3bIBaeTCs, 4TO
MOHATHUSL HAJOXKEHUS M JBUKCHHS SIBISIFOTCS SKBUBAJICHTHBIMH: JII000O€ HAJOXKEHHE SBIISETCS
JBUKEHUEM IJIOCKOCTH M 00paTHO. M3ydeHne qoka3aTenbCcTBa HE SBISETCS 00s3aTENbHBIM, OHAKO
CJIeTyeT PACCMOTPETh CBSA3b MOHATUN HAJIOKEHUS U ABUKECHHUS.

I'naBa 14.HauanbHble cBeleHNs U3 cTepeoMeTpUM. (8 4acoB)

[Ipenmer crepeoMerpun. ['eomeTpuyeckue Tena U MOBEPXHOCTH. MHOTOTpaHHUKHU: TIPU3MA,
napajuieNienunes1, nupamMuaa» QOopMynbl IS BBYHUCICHHS WX O0BEMOB. Tela M MOBEPXHOCTH
BpallleHus: UWINHAP, KOHYC, cdepa, map, GopMyIibl 1JIsl BEIYUCICHUS UX TUIONIAJIel TOBEpXHOCTEH 1
00BEMOB.

Henab: narb HayalbHOE TMPEACTaBICHHE TeldaX M TOBEPXHOCTSIX B IMPOCTPAHCTBE;
MO3HAKOMUTH O0YUAIOIUXCSI C OCHOBHBIME (hOpMYJIaMU JIJISl BEIYHUCIICHHUSI TUTOIIA/ICH; IOBEPXHOCTEH
1 00BEMOB TEJL.

PaccmoTtpenue nmpocTeiiimx MHOTOIPaHHUKOB (MIPU3MBI, MTapajieNenuIea, TUpaMubl), a TAKXKe Tell
U MOBEpXHOCTEN BpallleHus (IUWIMHIpa, KOHyca, cepsl, 1mapa) MPOBOAUTCS Ha OCHOBE HarJIsAHBIX
MpEJICTaBICHUI, 0€3 MPUBJICUEHUS aKCUOM cTepeoMeTpuu. DopMyIbl ISl BBIYHCICHUS O0OHEMOB
YKa3aHHBIX TeJl BBIBOAATCS Ha OocHOBe npuHiuna Kasanbepu, GopMyIibl A BRIYUCIECHUS TUIOIIA e
OOKOBBIX TOBEPXHOCTEH M[UIWHApPA M KOHYCa TONY4YalOTCS C TIOMOIIBIO pPa3BEePTOK ITUX
MOBEPXHOCTEH, (hopMyIa TuIomaan chepbl IPUBOAUTCS 0€3 000CHOBaHUSI.

006 akcnomax reomeTpum. (2 yaca)

becena 06 akcmomax reoMeTpuu.

Heab: nare Oonee TriIy0OKOe TIPEACTABICHHE O CHUCTEME aKCHOM IUIAHUMETPUH U
aKCHOMaTHYECKOM METOJIE.

B nanHO# TeMe paccka3bIBaeTCs O Pa3IMYHBIX CUCTEMaX aKCMOM T'€OMETPHUH, B YACTHOCTHU O
pa3IMYHbIX CI0CO0axX BBEICHHUS MOHATHUS paBeHCTBA QUTYP.

IHoBTOpenue. Pemenne 3agau. (34acoB)

Hean: [ToBropenue, o000IMEHHEe W CUCTEMAaTH3aIUsl 3HAHWUN, YMEHUN W HAaBBIKOB 3a KypC

reoMeTpuu 9 kinacca.



HI. TEMATHYECKOE IVIAHUPOBAHUE

Ne | HaumenoBanue  Makcumaib N3 aux C/p,
n/n pasjie/ios u Hasl HATPY3KA, | Teopernueckoe | Pemenne | Konrponpuas | /P,
TEM 1. o0yuyeHue,4. 3ajad4, pabora, 4. 3a4€THl,
q, TECTEI,
q.
IX. Bexkropsl. 8 6 3 1 1
X. Merox 11 8 2 1 4
KOOp/JMHAT.
XI. | CoorHomieHus 12 7 4 1 3
MEXY
CTOpPOHAMHU U
yriamMu
TpEYroabHUKaA.
CxansipHoe
IIPOU3BE/ICHUE
BEKTOPOB.
XII. | [nuHa 13 6 6 1 5
OKPYXHOCTH U
IonIalb Kpyra.
XML | Meukenus. 9 5 3 1 2
XIV. | Hauanbnable 8 4 4 - -
CBE/ICHUS U3
CTEepEOMETPUH.
006 akcnomax 2 1 1 - -
IUIAHUMETPHH.
IloBTOpEHME. 3 - 3 - -
Pemenne
3ajad4.
Hroro: 68 37 26 5 15




IV. KAJJEHJIAPHO-TEMATHYECKHMH ILJIAH

VYuurens: KanakoBa A A

Kon-Bo wacoB 3aroa: Bcero 68 B wenenmo 2 uyaca

[1naHOBBIX KOHTPOJIBHBIX PabOT: 5 , CAMOCTOSITEIBHBIX, TPAKTUYECKUX PaboT, TECTOB: 8

[TnaaupoBanme cocTaBieHo Ha ocHoBe [Ipoepammer dns 0bweobpazosamenvhbvix yupesxcoenuti: ceomempus. 7-9 kn./cocm. T.A.Bypmucmposa. — M.:
Ilpocsewenue, 2013, pexomenodosarnnas enapmamenmom 00pazo8ameibHblx npoZPamMm U cmanoapmos ooweco obpazosarus MO PP

VYuebuuk ['eomerpus, 7 —9: Yuel. st obuieobpasosar. yupexaenuit/ JI.C. Atanacsan, B.®. byrysos, C.b. Kagomues u ap. — M.: TIpocsenienue, 2014

IIyHkT Coaepixanue o0yueHust JAupakTnyeckue eJHHULBI 00Pa30BaTeJbLHOIO MpoLecca Koun - Clp Hara | [dara
y4edHuKa q:c(:) . Tecto: K/p | nnan daxr
I'naBa IX. Bekrtopsbl. 8
1 [TonsTue BexTopa. 3Hamw onpesielieHne BEKTOpa U PaBHBIX BEKTOPOB. Yuemo 2
n300pakaTh M 0003HAYATh BEKTOPBI.
2 ClioxxeHne U BBIYMTaHUE BEKTOPOB. 3Hamb 3aKOHBI CII0KEHUSI BEKTOPOB, ONIPEACIICHUS PA3HOCTH 3

2-X BEKTOPOB. Ymemb CTPOUTH BEKTOP, PABHBIN cymMMe 2-X
1 60s1ee BEKTOPOB, MOJIb3YACH MTPABHIIaMU TPEYTOJIbHUKA,
napajuiesorpaMma, MHOTOYroJIbHUKA, CTPOUTH BEKTOP,
PaBHBIN pa3HOCTH 2-X TAHHBIX BEKTOPOB, MOIb3YACH
IIPaBWJIOM BBIYUTAHMUSI.

3 YMHOKEHUE BEKTOpa Ha YUCIIO. 3name onpeAeneHne YMHOXKEHHS BEKTOpa Ha YU CIIO. 3
[IpuMeHeHne BEKTOPOB K pelieHuIo | Yuems HhopMynupoBaTh CBOMCTBa yMHOKEHHS BEKTOpa Ha
3a/1a4. YUCIO. YMemb CTPOUTh BEKTOP, PABHBII MPOU3BEACHUIO

BCKTOpPA HA YUCJIO, MMOJIB3YACh OMPCACIICHUCM YMHOXCHUA
BCKTOpPA Ha YHCJIO.

I'maBa X.  Meroa KoopauHar. 11 3 1

1 Koopaunatsl BekTOpa. Ilonumams Cy1ecTBO JEMMBI O KOJUTMHEAPHBIX BEKTOPAX U 2
TEOPEMBI O PA3JIOKEHNUU BEKTOPA MO 2-M HEKOJUTMHEAPHBIM
BEKTOpaM. ¥ memsb POBOJUTH ONEPALIH HaJl BEKTOPAMHU C
3aJaHHBIMU KOOpJWHATAMHU.

2 [Ipocreitmme 3agaun B KoopAuHaTaX. | 3Hams GOPMYIIBI KOOPIUHAT BEKTOpA Yepe3 KOOPIUHATHI 2 1
[IpoBepounas caMmocTosITeNbHAS €ro KOHIIa ¥ HayaJyia, KOOPJAUHAT CEPEAUHBI OTpe3Ka, JITUHBI
pabora. BEKTOpA U PACCTOSHUS MEX]Y 2-Msl TOUKAMHU U YMETh

pemiaTh rCOMCTPUUICCKHUC 3a4a9U C IPUMCHCHUEM 3TUX




dhopmy.

VYpaBHEHMS OKPYKHOCTH U NIPSIMON. | 3Hamb ypaBHEHUS OKPYKHOCTHU U NPSAMOML. Vwmems pemiaTh 3
[IpoBepounas caMmocTosTENbHAS 3a/1a4y: Ha ONpeeJIeHue KOOPINHAT LEHTPA OKPYKHOCTH U
pabora. €ro pajuyca o 3alaHHOMY YPaBHEHUIO OKPYXHOCTH.
Ymems cocTaBnsaTh ypaBHEHUE OKPYKHOCTH, 3HAs
KOOpJMHATHI LIEHTPA U TOUKU OKPY>KHOCTH. Ymems
COCTaBJIATh YPABHEHHUS IPSAMOM MO0 KOOPJAUHATAM 2-X €€
TOYEK.
Pemrenue 3agad mo reMe «MeTon 2
koopauHaT». [IpoBepounas
CaMOCTOATENIbHAs padoTa.
KonTtpoabsnas padora Nel 1o teme 1
«BekTopbl. MeTo1 KOOpAUHATY.
3auét Ne2 1o teme «BekTopsl. 1
Metoa KOOpauHAaT.
I'maa XI. CooTHOLIEHHSI MeKAY CTOPOHAMM M YIJIAMH TPeyroJbHHKA. 12
CkaJsisipHoe nmpou3Be/iecHue BEKTOPOB.
CuHycC, KOCHHYC ¥ TaHT€HC yIJIa. 3Hamb ONpeAeNIeHNs] CHHYCa, KOCUHYCA U TAHT€HCA YIJIOB OT 3
0° 1o 180°, hopMyJIBI 1JIs BEIYMCIIEHHS KOOPIUHAT TOUKH,
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO U YMETh
IIPUMEHSTH TOXKJIECTBO IIPH PEIICHUH 33]1a4 Ha HAXO0XIECHUE
OJTHOW TPUTOHOMETPHUECKOM (PYHKITUHU Yepe3 NPYTYIO.
CooTHOLIeHNsI MEXIY CTOpOHaMU U | 3namb HopMyiy TUIOIAAH TpeyroasHuKa S=1/2absina, 4
yIJIaMH TPEYTOJIbHUKA. TEOpPEMY CHHYCOB U KOCUHYCOB. YMemsb peannu30BbIBATH
IIpoBepouHas camocTOsITENIbHAS ATamnbl JOKA3aTEIbCTBA TEOPEM O IUIOIIAIN TPEYTOJIbHUKA,
paborTa. TEOPEMBI CHHYCOB U KOCUHYCOB M YMETbh IIPUMEHATh 3TH
TEOPEMBI IIPU PELIEHUH TPEYTOJIbHUKOB U MPOBEACHUN
M3MEPUTENBHBIX pabOT HA MECTHOCTH.
CkansipHO€E ITPOU3BENEHNUE BEKTOPOB. | 3Hamb, UTO TAKOE YroJl MEXy BEKTOPAMH, OIIPENIEICHHE 2

[TpoBepouHas caMOCTOSTEIbHAS
pabora.

CKJISIPHOTO IIPOU3BEJEHUS BEKTOPOB, YCIOBUE
MEePHEHIUKYIISIPHOCTA HEHYJIEBBIX BEKTOPOB, BEIPAKECHHUS
CKJIIPHOTO IPOU3BEIAEHUS B KOOPANHATAX U €ro CBOKCTBA.
Ymems HaxXonUTh yTIiIbl MEXy BEKTOPAMH, UCIIONIb3YS
ONpeeIeHUE CKAISIPHOTO IPOU3BEICHUS BEKTOPOB U
(bopMyITy CKaJIIpHOTO MPOU3BEIEHUS B KOOPMHATAX.
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Pemrenue 3agau mo teme
«COOTHOILIEHUS MEXKY CTOPOHAMU U
yTJIaMH TPEYTOJIbHUKAY.

KonTtpoabHnas padora Ne2 1o teme 1
«COOTHOIIEHUS MEKy CTOPOHAMH U
yIJIaMH TPEYTOJIbHUKAY.
3auét Ne2 no teme «COOTHOIIEHNUS 1
MEXy CTOPOHAMU U yIJIaMu
TPEYTOJIbHUKAY.
I'masa XII. /l1MHA OKPYKHOCTH M ILIOLIAAb Kpyra. 13
[IpaBriIbHBIE MHOTOYTOJIBHUKH. 3name omnpeneneHne NPaBUILHOTO MHOTOYTOJIbHUKA, 4
IIpoBepouHas camoCTOsITENbHAS (bopMyIIBI, CBA3BIBAIONINE TUIOIIAAL U CTOPOHY IPAaBUIHHOTO
pabora. MHOTOYTOJbHHUKA C PAJUyCaMH BIIUCAHHON U OMMCAHHOU
OKPYKHOCTEH. Y MembCTPOUTD MTPABUIIBHBIE N-YTOJIBHUKHU C
TTOMOIIIBIO ITUPKYJIS U TUHEHKH (n=3; 4; 6; §; 12).
JlInHa OKPY>KHOCTH M IIJIOLIa/1b 3namuv HopMyIIBI ATUHBI OKPYKHOCTH, TYTH OKPYKHOCTH, 4
kpyra.llpoBepounas c/pabora. TUIOLIAIA KpyTa U KPYrOBOTO CEKTOpa. Ymems NPUMEHSTh
9T (HOPMYJIBI IPU PEHICHUH 3a/1a4.
Pemenue 3ampau no reme «Jlnuna 3
OKPY)KHOCTH M TTOIIAb KPYTay.
KonTtpoabnas padora Ne3no teme 1
«/ln1Ha OKpYXHOCTH U IIOIIAdh
Kpyray.
3auét Ne3 mo teme «/lnmuna 1
OKPY>KHOCTH U IJIOIAb KPYTay.
I'nasa XIII. JIBu:xeHus.
IToHsiTHE IBUKEHUS. 3Hamb onpeneneHne IBUKEHUS TUIOCKOCTH U €€ BUABIL: 3
[TapaymiensHBIi MEPEHOC ¥ TIOBOPOT. | OCEBas, LICHTPaIbHAsl CHMMETPHH, TapaJICIbHBIN IEPEHOC U 3
Pemrenne 3amad mo reme IIOBOPOT. Ymemw BBIONHATE NOCTPOEHUE 1

«JIBIOKEHUS .

JIBUKEHUM C TOMOIIBIO OCEBOM U IIEHTPAJIbHON CUMMETPHH,
MapajuieJIbHOTO MEPEHOCA U MOBOPOTA.

Kontponbnas padota Ne4 o reme
«JIBUKEHUS».

3auét Ne4 mo teMe «/IBHOKEHUSY.




I'naBa XIV. HauajbHble CBeleHUs1 U3 CTEPEOMETPHU.

1 MHOrorpaHHuKH. 3Hamb IOHATHE MHOTOTPaHHMKA, €T0 AJIEMEHTOB, 4
2 Tena 1 MOBEpXHOCTHU BpaILCHHUS. BBIITYKJIOTO ¥ HEBBIMYKJIONO MHOIOTPAaHHUKOB. Y memb 4
n300pakaTh OCHOBHBIE MHOT'OI'PAaHHHKH; BBITIOIHSATh
YEepTEXKU 110 YCIOBHUAM 3a/1a4. AHAIM3UPOBATh B
MPOCTEUIINX CIy4asiX B3aMMHOE PaCIOJI0XKEeHHE 0OHEKTOB B
IIPOCTPAHCTBE.
Bbruucnate 00beMbI U IO TPOCTPAHCTBEHHBIX TEJ
IIPU PELICHUN NPAKTUYECKUX 3a/1a4.
00 akcuomax IAHUMETPHUHU 3Hamb HEOoNpeneIsieMble IOHITHS U CUCTEMY aKCUOM Kak 2
HE00XOAUMBIE YTBEPKACHUS IPU CO3JJTaHUH T€OMETPHH.
IMoBTopenue. Pemenue 3agau. 2
HTorosasi KOHTpoJILHAsA padoTa 1
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V. TPEFOBAHUA K YPOBHIO ITOJAT'OTOBKH OBYYAIOIINXCH

Pe3ynbrarel 00y4ueHus npeacTapieHbl B TpeOoBaHUSAX K YPOBHIO MTOATOTOBKH U 33JJal0T CUCTEMY
UTOTOBBIX PE3yJIbTAaTOB 00YUYEeHHUs, KOTOPBIX JOJDKHBI IOCTUTATh BCE yYalllHecs, OKaHYMBAOIIHE 9
KJ1acc. DT TpeOOBaHUS CTPYKTYPUPOBAHBI [10 TPEM KOMIIOHEHTAM: «3HATh/TIOHUMAThY, «YMETh»,
«UCIOJIB30BaTh MPUOOPETEHHBIE 3HAHUSA U YMEHHS B IPAKTUYECKOM 1€ATEbHOCTH U TOBCEIHEBHOM
KUZHU.

B pesynomame usyuenus kypca ceomempuu 9 knacca obyuarowuecs 00aHCHbI:
3HATH/IOHAMATE'
CYLIECTBO MOHATHS MaTEMaTHYECKOI'0 JI0KA3aTeJIbCTBA; IPUMEPHI JJ0Ka3aTeIIbCTB;
CYLIECTBO MOHATHS aJITOPUTMA; IPUMEPBI aITOPUTMOB;
KaK MCHOJIB3YIOTCSl MaTeMaTindeckue (hopMyIibl, ypaBHEHHS M HEPaBEHCTBA; IPUMEPHI UX MPUMEHEHUS
JUIS PELIEHUs] MaTEMaTUUECKUX U MPAaKTUYECKUX 3a/ad;
KaK MaTeMaTH4eCKU OIpeJiesieHHbIe (YHKIMM MOI'YT OIHUCHIBaTh peasibHbIC 3aBUCHUMOCTH; IIPUBOIUTH
IPUMEPBI TAKOI'O OIUCAHUS;
KaK [MOTPEOHOCTH MPAKTUKH MPHUBEIN MATEMAaTHUECKYIO0 HAYKy K HEOOXOAMMOCTH PaCIIUPEHHsI TOHSATHS
YHCIa;
BEPOATHOCTHBIM XapaKTep MHOTHX 3aKOHOMEPHOCTEW OKPY>KaIOLIEro MHUPA; IPUMEPHI CTATUCTUYECKHUX
3aKOHOMEPHOCTEN U BBIBOJOB;
KakuM 00pa30oM I'€OMEeTpHUs BO3HUKIIA U3 IIPAKTUYECKUX 3a/1ad 3eMJIEMEpHs; IPUMEPBl FEOMETPUUECKUX
00BEKTOB U YTBEPXKACHUHN O HUX, BAXKHBIX IS IPAKTUKH;
CMBICIT UAEaTN3aI1H, MO3BOJISIIOIIEH pellaTh 3aJa4l pealbHOM AEHCTBUTENBHOCTH MaTEMaTHYECKUMHU
METO/aMH, IPUMEPHI OLITHOOK, BO3HUKAIOLINX MPH WACATH3aLUHY;
YMeTh
II0JIb30BAThCS A3BIKOM I'€OMETPUH JUIs ONUCAHUS IIPEIMETOB OKPYKAIOLIETO MUPA;
pacno3HaBaTh reoMeTprueckre GUrypsl, pa3audaTh UX B3aNMHOE PAacIOIOKEeHNUE;
nu300paXxaTh TECOMETPUUYECKHE (UIYpbl; BBINOJIHATH YEPTEKHU [0 YCIOBUIO 3ajlad; OCYILECTBIATH
peoOpa3zoBaHus Guryp;
pacmo3HaBaTh Ha 4YepTekax, MOJEIAX M B OKpYy)Karolield 0OCTaHOBKE OCHOBHBIE MPOCTPAaHCTBEHHBIE
Tela, n300pakaTh ux;
B IIPOCTEUIINX CIIy4asgX CTPOUTH CEUEHUS U Pa3BEPTKU MIPOCTPAHCTBEHHBIX TEI;
MIPOBOJUThH OMNEpalM Haj BEKTOPaMH, BBIYMCIATH AJIMHY U KOOPAMHATBI BEKTOPA, Yroll MEXIy
BEKTOpaMU;
BBIYMCIISITh 3HAYEHUSI TEOMETPUIECKUX BEJIMUUH ([UIMH, YIJI0B, IUIolaneii, 00beMOB), B TOM YHCIIE: AT
yrinoB ot 0 1o 180° onpenensaTh 3HaYCHUS! TPUTOHOMETPHUECKUX (YHKUIMHU MO 3aJaHHBIM 3HAYCHUSM
YIJIOB; HAXOJUTh 3HAY€HHS TPUTOHOMETPUUECKUX (YHKIMH [0 3HAYEHUIO OJHOM M3 HHUX, HaXOAWUTh
CTOPOHBI, YIJIbl ¥ IUIOIAAN TPEYTOJbHUKOB, JUIMHBI JOMaHbIX, JYI' OKPYKHOCTH, IIJIOIIAZe OCHOBHBIX
TeOMETPUUECKUX QUTYDP U QUTYDP, COCTABICHHBIX U3 HUX;
pelaTh reoMeTpUYeCKUe 3aJaud, ONMPAasCh HAa M3Y4YEHHbIE CBOICTBA (UIYP M OTHOILEHUH MEXIY
HUMH, IPUMEHSS JIOTIOJIHUTENbHBIE MTOCTPOCHHUS, alreOpandyecKuil ¥ TPUrOHOMETPUYECKUH ammapar,
U/IEU CUMMETPHH;
MIPOBOJUThH JOKa3aTeJbHBIE PACCYXKAEHUS IpHU pEIHIeHWH 3a]ad, HCIOJIb3YyS H3BECTHBIE TEOPEMBI,
00HapyXH1Bast BO3MOKHOCTH JUISI UX UCTIOJIb30BAHUS;
pemaTh NpocTeHiIne MIaHUMETPUUYECKUE 3a/1a4 B IPOCTPAHCTBE;
HCIOJIB30BATh TPHOOpPeTeHHBbIe 3HAHUSI M YMeHHs] B NPAKTHYECKOH [esiTeJIbHOCTH H
NOBCEAHEBHOM KM3HM I
ONMCaHUs pealbHBIX CUTYaLHi Ha S3bIKE TE€OMETPHH;
pacueToB, BKIIOYAIONINX MPOCTEHILINE TPUTOHOMETPUIECKHE (POPMYJIBI;
pelIeHNs] TEOMETPUUECKHX 33/1a4 C HUCIOJIb30BaHUEM TPUTOHOMETPUH
pelIeHHs MPaKTUIECKUX 3a/1a4, CBA3aHHBIX C HAXOXKJICHUEM T'€OMETPUUECKUX BEMYNH (MCTIONb3YS IpU
HEOOXOUMOCTH CIIPABOYHUKHU M TEXHUUECKUE CPECTBA);
MOCTPOCHUI TEOMETPHUUECKIMU HHCTPYMEHTaMU (JIMHEHKA, YTOIBHUK, IUPKYJIb, TPAHCIIOPTHP).

ITomumo YKa3aHHbIX B JJAHHOM Pa3aciic 3HaHPII>i, B Tp€6OBaHI/IH K YPOBHIO IMOATOTOBKH BKJIFOYAIOTCA TAKXKC 3HAHUA,
HCO6XO,I[I/IMBIC JJIA OCBOCHUS MEPECUNCIICHHBIX HUXKEC yMCHHﬁ.



Kpurepun u HOpMbI OLIEHKH 3HAHUI, YMEHUH ¥ HABBIKOB 00yYAIOIIMXCH 110 MaTeMaTHKe.

1. OneHKa NTHCHLMEHHBIX KOHTPOJbLHBIX PA00T 00VYAIOIIMXCS IT0 MAaTEMATHKE.

OTBeT OLICHMBACTCS OTMETKOM «5%», €CIIH:

»  paboTa BBIMOJIHEHA MMOJIHOCTHIO;

> B JIOTUYECKHUX PACCYKIEHUAX U 0OOCHOBAHUH PEIICHUS HET MPOOEIIOB U OMHUOOK;

» B PCUICHUM HET MaTeMaTHYeCKUX OIUOOK (BO3MOXHA OJ[HA HETOYHOCTh, OIMCKA,
KOTOpasi He SIBJIIETCS CIEICTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOro MaTepuana).

OtMmeTka «4» CTaBUTCS B CIEAYIOIMIUX CIydasx:

»  paboTa BBIMOJHEHA MOJIHOCTHIO, HO O0OOCHOBAHUS IIATOB PEIICHHUS HEIOCTATOUHBI (€CiH
yMeHHE 000CHOBBIBATh PACCYK/ICHHUS HE SIBISUIOCH CIIEIMATbHBIM O0BEKTOM MPOBEPKH);

»  JIOmMyIIeHbl OJHA OMIMOKAa WM €CTh JIBa — TPU HEN04YETa B BBIKIAJKAX, PHUCYHKaXx,
yepTexax WM rpadukax (€Ciau 3TH BUABI PaOOT HE ABJSIIMCH CIEIUaTbHBIM 00BEKTOM ITPOBEPKH ).
OTMeTKa «3» CTaBUTCS, ECIIN:

> JOMyIIeHO OoJjiee OAHOW OmMMOKM Wiu Oojiee JABYX — TPEX HEIO0YETOB B BBIKJIAJKaX,
yepTekax win rpadukax, Ho oOyyaromuics obmanaeT 00g3aTebHBIME YMEHUSMH 10 TTPOBEPIEMON
TeMe.

OTMeTKa «2)» CTaBUTCS, ECIIN:

» JIONYIIEHBI CYIIECTBEHHBIC OIIMOKHW, ITOKA3aBIIWEe, YTO OOydYarolHWics He o0iagaer
00s13aTeNbHBIMA YMEHHSIMHU 110 JAHHOU TeMe B TIOJIHOM Mepe.
OtMmeTka «1» cTaBUTCH, €CIU:

» paboTa mokasaja MOJHOE OTCYTCTBHE Y 0Oydaromierocsi 00s3aTe/IbHbIX 3HAHUN U YMEHHI
0 MPOBEPSAEMOI TeMe WM 3HAYUTENIbHAS YacTh paObOThI BHITIOJHEHA HE CAMOCTOSITENIBHO.

Y4uTtenb MOXKET MOBBICUTH OTMETKY 32 OpPUTHHAIBHBIN OTBET Ha BOIIPOC WIIM OPUTHHAIBHOE
PEeIICHUC 3a/la4r, KOTOPBIC CBUACTCIILCTBYIOT O BBICOKOM MAaTCMAaTUYCCKOM PAa3BUTUU
oOydaromerocs; 3a pemenne 0oyiee CJI0KHON 3a/1auu WM OTBET Ha 0oJiee CI0KHBIN BOIIPOC,
MPCAJIOKCHHBIC O6y‘-IaIOH_[eMYC$I JOITIOJIHUTCIIBHO IT10CJIC BBIITOJIHCHUA UM KaKI/IX-JII/I6O APpyrux
3aJaHUuH.

2.01eHKa yCTHBIX OTBETOB 00y4aKlIIUXCH 10 MaTeMaTHKe

OTBeT OLEHNBaeTCH OTMETKOM «5», eC/Ii YYeHHK:

> IIOJTHO PacKpbUl COZAEp)KaHUE MaTepHuaia B 00beMe, IPEeJyCMOTPEHHOM IpPOrpaMMoOi U
y4eOHUKOM;

> W3JIOKWJI MaTepHal TIPAMOTHBIM S3BIKOM, TOYHO HCIIOJIB3yd MaTEMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OIPEAEICHHOM JIOTHYECKOU ITOCIIEN0BATEIBHOCTH;

> IPaBUJIBHO BBIOJHWI PUCYHKH, YEPTEXHU, TPAQUKH, COMYTCTBYIOIUE OTBETY;

> IIOKa3aJl YMEHUE WUJUIFOCTPUPOBATH TEOPUI0 KOHKPETHBIMU IIPUMEPAMH, IIPUMEHSTH €€ B
HOBOMW CUTYallu! IIPH BBITIOJHEHUH TPAKTUYECKOTO 3a1aHuUs;

> IIPOJIEMOHCTPUPOBAIl 3HAHUE TEOPUU paHEEe M3YUYCHHBIX CONYTCTBYIOIIUX TEM,
c(OPMHPOBAHHOCTh U YCTOHUMBOCTb UCIIOJIb3YEMBIX ITPU OTBETE YMEHUI U HABBIKOB;

> 0TBEYAJI CAMOCTOSITEIIHHO, 0€3 HAaBOSAIINX BOIPOCOB YUUTEIIS;

> BO3MOKHBI OJIHA — JBE HETOYHOCTH IIPH OCBEUICHHE BTOPOCTENEHHBIX BOIPOCOB WIN B
BBIKJIAJIKaX, KOTOPBIE YYEHUK JIETKO UCIIPABIII I1OCIIE 3aMEYaHUs YUUTEIIS.

OTBeT OLlEHMBAETCSI OTMETKOM «4», €CIIU YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSIM Ha OLIEHKY
«5», HO TIpU 3TOM UMEET OJIMH U3 HEJOCTATKOB!

» B U3JIOKEHHUM JIONMYIICHBI HEOOJNbIIME MPOOENbl, HE HCKA3UBIIEE MaTEMaTHYeCKOe
CoJIepKaHNE OTBETa;

»  JIONyIIeHBbl OJWH — JIBa HEIOYeTa IPU OCBEIICHHH OCHOBHOTO COJCp)KaHHs OTBETa,
UCIIPaBJIEHHBIE TIOCIIE 3aMEYaHUS YUUTEIIS;

»  JOmylIeHbl OIMMOKAa WM Ooyiee JBYX HEJOYETOB NPU OCBEIICHUH BTOPOCTEIIEHHBIX
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BOITPOCOB WJIM B BBIKJIaJJKaX, JICTKO UCITPABJICHHBIC ITOCJIC 3aMCUYAHUS YUUTCIIA.

OTMeTKa «3» CTABUTCH B CJEAYIONIUX COydasiX:

> HETOJTHO PACKPBITO COJEp)KaHUE MaTepuala (Coaep kaHue U3JI0KEeHO (parMeHTapHO, He
BCEerja MOCIeN0BaTeNbHO), HO MOKa3aHO o0Ilee MOHMMAaHWE BOMpPOCa M IMPOJEMOHCTPUPOBAHBI
YMEHUS, IOCTaTOYHBIE JJISi YCBOGHUS MpPOrpaMMHOTO marepuana (ompenenensl «TpeboBaHusMU K
MaTeMaTUYeCKOM MOJArOTOBKE 00yYalOUIMXCs» B HACTOSIICH MTporpaMMe o MaTeMaTHKe);

> UMENUCh 3aTPYAHEHUS WM JONMYLIEHbl OIIMOKKA B ONPEAETICHUH MaTeMaTHYeCKOH
TEPMHHOJIOTHH, YEepPTEXKaxX, BBIKJIAAKAX, HUCHpPABICHHBIE TOCIE HECKOJbKUX HABOJSIIUX BOIMPOCOB
YUUTENS;

> YUYCHUK HC CIIPpaBUIICA C MPUMCHCHUCM TCOPHUU B HOBOU CUTyallul MpPU BBIITOJHCHUN
MPAKTUYECKOTO 3aJaHus, HO BBIMOJHUJ 33JaHHUsS OOSI3aTENIbHOTO YPOBHSI CJIOKHOCTU MO JIaHHOU
TEME;

»  TpU JIOCTaTOYHOM 3HAHWW TEOPETHYECKOTO MaTephalia BBIABICHA HEJIOCTaTOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUH U HaBBIKOB.

OTMeTKa «2» CTABUTCS B CJETYIOIMUX CAYYAsX:

» HE PacKpBITO OCHOBHOE COJIepKaHNe YUeOHOTO MaTepHaa,

» O0OHapy»XCHO HE3HAHHWE YUYCHHKOM OOJbIlled WM HauOoJiee Ba)KHOW YacTH YueOHOTO
Marepuana;

» JIOMYyIIEHbI OIIMOKH B OINPEACICHUU TOHSATHH, MPH HCIOJb30BAaHUA MATEMAaTHUYCCKOM
TEPMUHOJIOTHH, B PUCYHKAX, UepTekKax MM rpadukax, B BEIKIAIKaX, KOTOPbIE HE UCTIPABIICHBI MTOCTIE
HECKOJIbKUX HABOJISIIIUX BOIIPOCOB YUUTEIIS.

OtMmetka «1» cTaBUTCS, €CIIH:

» y4YeHUK OOHApYKWJI IMOJIHOC HE3HAHWE M HEMOHMMaHWE W3y4aeMOro y4eOHOro marepualia
WM HE CMOT OTBETUTh HU HA OJIMH U3 MTOCTABIEHHBIX BOMPOCOB MO0 U3YYCHHOMY MaTepHaly.
Oomas kaaccuukanmus olnooK.
[Ipu oneHke 3HaHUH, yMEHU U HABBHIKOB 0OYUYAIOIIUXCS CIEAYeT YUUTHIBATh Bce OMMUOKH (TpyObie 1
HErpyObI€) U HEJOUETHI.
3.1. I'pyObIMH CUUTAIOTCH OIIUOKMH:

- HE3HAHUE OMpEJEICHUSI OCHOBHBIX TOHSATHH, 3aKOHOB, MPaBUJ, OCHOBHBIX TTOJIOKCHHI
TEOpUHU, He3HaHUE QOopMyJ, OOMICTIPUHSATHIX CHMBOJOB OO0O3HAUEHWUW BEJIWYMH, EAWHUI] HUX
HU3MEpPCHHUSI;

- HE3HAaHVE HAMMEHOBAHUH €IMHUIl U3MEPEHHUS;

- HEYMEHUE BBIICIUTH B OTBETE IJIABHOE,

- HEYMEHHE MTPUMEHSITH 3HAHMSI, aITOPUTMBI JIJISl pEIICHUS 3a/1a4;

- HEYMEHUE JIeIaTh BBIBOJIBI M 0000IIIECHNS;

- HEYMEHHE YUTATh U CTPOUTH rpaduKy;

- HEYMEHUE T0JIb30BaTHCS MEPBOMCTOYHUKAMH, YUSOHUKOM U CIIPAaBOYHUKAMU,

- MOTepsi KOPHSI UM COXPaHEHUE ITOCTOPOHHETO KOPHSI;

- otOpackiBaHue 03 0OBSICHEHHI OJTHOTO U3 HUX;

- PaBHO3HAYHbBIE UM OUIHOKH;

- BBIYMCIUTENbHBIE OIIHOKH, €CJIH OHH HE SBJISTFOTCS OIUCKOM;

- JIOTHYECKHE OIINOKH.

3.2. K HerpyObIM omm0KaM ciie/lyeT OTHECTH:

- HETOYHOCTHh (hOPMYITHPOBOK, OIPEACICHUI, TMOHATHUH, TEOpWid, BbI3BaHHAS HEMOJIHOTOMN
OXBaTa OCHOBHBIX IPU3HAKOB OIPEACNIIEMOro IMOHATUS WM 3aMEHOM OJHOTO - JIBYX H3 3THUX
MPU3HAKOB BTOPOCTETIEHHBIMH;

- HETOYHOCTb IpaduKa;

- HEpalMOHANBHBI METOJl PELIeHUs 3aJaud WM HEAOCTAaTOYHO NMPOJyMaHHBINA IJIaH OTBETa
(HapylIeHUE JIOTUKHU, TOJIMEHA OTJEIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMU );
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- HepalmoHaIbHBIC METOIbI PAOOTHI CO CITPABOYHOMN U APYTOM JTUTEPATYPOH;
- HCYMCHUC pCIIATh 3aa4U, BbIIIOJIHATH 3a/IaHUS B OGH.ICM BUJC.

3.3. HepoueraMu SIBIISIFOTCS:

- HEepaIMOHAIbHbIE TPUEMBbI BEIYUCICHUH 1 TIPeoOpa3oBaHMii;

- HEeOPEKHOE BHITIOJIHEHHE 3aITUCEH, YepTexKEH, CXeM, TpapUKOB.

VI. YYHEBHO-METO/MYECKOE OBECIIEYEHHWE

Y4eOH0-MeToANMYeCKUIT KOMILJICKC YYUTEJIs:

I'eomerpus: yued, mis 7—9 . / [JI. C. Atanacsn, B. ®@. byrysos, C. B. Kagomues u np.]. —
M.: Ilpocseienue, 2014.

3uB b. I'. .I'eomerpusa: mumakt. marepuansl i 9 ki / b. I'. 3us, B. M. Meiinep. — M.:
[Ipoceemenue, 2013.

Nzyuenue reometpun B 7, 8, 9 kimaccax: MeTos, pekomeHaanuu: kH. 1 yautens / [JI. C. AtanacsH,
B. @. byry3o0s, 0. A. I'nazkos u ap.]. - M.: IIpocsemenue, 2013.

['eomeTpusi. CoopaHK pabounx nporpamm.7-9 KJIaCCHI:TI0cOOMe TUTS yauTenen
o0mieoOpa3oBaTeNbHBIX yupexaenuii/cocraButens T. A.bypmucrtpoBa- M.: Ilpocsenienue, 2014. -
95 c.

YueOHO-MEeTOAMYECKHIT KOMILIEKC VIEHHKA:
l'eomerpust: yue6, mns 7—9 ki / [JI. C. Aranacsn, B. @. byry3os, C. B. Kagomiies u ap.]. —
M.: IIpocsemenue, 2014.

VII. JIUTEPATYPA

@®enepalibHbIil KOMIIOHEHT TOCYAapCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB  OCHOBHOTO
obmiero ob6pazoBanus (mpuka3z MunoopHayku ot 05.03.2004r. Ne 1089).

BpeMennble TpeOoBaHHMS K MHUHHUMYMY COJCpP)KaHHUS OCHOBHOTO OOIIETO 00pa3oBaHUs
(yrBepxkaens! npukazoM MO P® ot 19.05.98 Ne 1236).

[TpumepHas mporpamma o MaTemMaTHke (mucbMo JlenapraMeHnTa rocy1apcTBeHHON MOTUTUKU
B oOpazoBannu MunoOpHayku Poccuu ot 07.07.2005r Ne 03-1263)

[TpumepHas mporpamma o011e00pa30BaTENbHBIX YUPESKICHUN 110 TEOMETPUU 7—9 KJacchl, K
yuebHOMY KoMIuiekcy st 7-9 kiaccoB (aBTopsl JI. C. Atanacsn, B. @. byrysos, C. B. Kagomie u
np.,cocraBuresib T.A. bypmucrtposa — M: Ilpocsenienue, 2013 .

. l'eomerpust: yue6, s 7—9 k. / [JI. C. Aranacsan, B. @. Byrysos, C. B. Kagomies u
np.]. — M.: IIpoceemienue, 2014.

OneHka KadyecTBa IMOJTOTOBKM BBITYCKHMKOB OCHOBHOM IIKOJBI IO MaTreMaTHhke/
I".B.lopodees u ap.— M.: JIpoda, 2000.

Wzyuenue reomerpun B 7, 8, 9 kiaccax: MeTOA, pekoMeHAauuu: kH. aus yuurens / [JI. C.
Aranacsan, B. @. byry3os, 0. A. I'na3zkoB u np.]. -M.: IIpocsenienue, 2014.

I'yceB B. A. I'eometpusi: nunaxt. Mmatepuansl 1 9 k. / B. A. I'yces, A. U. Mensauk. — M.:
IIpocsemenue, 2013.

3uB b. I'. .T'eometpusi: numakr. marepuansl ans 9 ki./ b. I'. 3us, B. M. Meiinep. — M.:
IIpocsemenue, 2014.
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