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Iloacnumenvuaa 3anucka
Matepuaisl a1 paboueid mporpaMMbl COCTaBIICHBI HA OCHOBE:
o @enepanbHBIi  KOMIOHEHT  TOCYJapCTBEHHOTO  OOpa3oBaTeNbHOTO  CTAHIAPTA,
yrBepkaeHnbid [Ipukazom MunoOpazoBanust PO Ne 1089 ot 05.03.2004 1.;
o ABropcokii mporpammbel 1o reomerpun AtanacsH JI.C. // Co6opuuk «IIporpammsl
o0mieoOpa3oBaTeNbHBIX yupexaeHui: reomerpus 7-9xi.»/ Coct. T.A.Bypmucrposa.

OOyuenue BenmeTcs Ha ocHoBe yueOHuka [eomerpust 7-9 kjacchl: Y4eOHHK s
obmeobpazoBatenbHbIx yupexaeauit/ JI.C. Aranacsan, B.®. byry3os, C.b. Kagomies u ap. — 19
u3l. — M.: Ilpocsemenue, 2013r.

Oowaa xapakmepucmuka y4edHo20 npeomema

Teomempus — opvH W3 BaXHEWIIMX KOMIIOHEHTOB MaTeMaTHYECKOTO 0Opa3oBaHUs,
HEOOXOAUMBIN NJI1 MPUOOPETEHHS KOHKPETHBIX 3HAHMM O MPOCTPAHCTBE M NPAKTHYECKU
3HAYMMBIX YMEHHH, (OPMHUPOBAHUS SI3bIKA ONMUCAHUS OOBEKTOB OKPYXAIOIIEro MHpa, s
pa3BUTHA NPOCTPAHCTBEHHOTO BOOOPaKEHUS M WHTYULIMU, MATEeMAaTUYECKOW KYIbTYpbI, IJIs
ACTETUYECKOTO BOCIMTAHUS ydammuxcs. l3yuyeHue reomMeTpuu BHOCHUT BKJIaJ] B pa3BUTHE
JIOTUYECKOT0 MBIIUICHUS, B QOPMHUPOBAHUE TIOHSITHS I0Ka3aTeIbCTBA.

Takum o00pazomM, B XOJ€ OCBOCHHS COJACPKAHHS Kypca ydalluecs MOJIy4aroT
BO3MOXXHOCTh DPa3BUTh MPOCTPAHCTBEHHBIC IMPEJACTaBICHUS M H300pa3UTEIIbHBIE YMEHUS,
OCBOHUTH OCHOBHBIE (DaKThl U METO/IbI ITAHUMETPUH, TO3HAKOMHUTHCS C TPOCTEUITMMHU (HUTYpaMu
Y UX CBOWCTBaMH.

N3ydeHnue reomeTpuu B 9 Kitacce HalpaBiIeHO Ha JOCTHXKEHUE CIEIYIOIINX LeJIei:

e [Ipogomkuth OBIAJCHHE CHCTEMOI T€OMETPUUYECKUX 3HAHUNA M yMEHUH, HeOOXOIMMBIX
JUISE TIPUMEHEHUS B MPAKTUYECKOW JEeSATENbHOCTH, W3YYCHMS] CMEKHBIX TUCIHUILINH,
NPOIOJDKEHUS 00pa30BaHMsL.

e [IpogomkuTh UWHTEIJIEKTyadbHOE pa3BUTHE, (POPMHUPOBAHUE KAdyeCTB JIMYHOCTH,
HEOOXOUMBIX YEJIOBEKY I MOJHOICHHON )XKM3HU B COBPEMEHHOM OOIIECTBE; SCHOCTH
U TOYHOCTH MBICIIH, KPUTUYHOCTH MBINUICHUS, WHTYWUIIUU, JOTHYECKOTO MBIIIICHUS,
9JIEMEHTOB  QJITOPUTMHYECKONW  KYJNbTYpbl, TMPOCTPAHCTBEHHBIX  MPEACTABICHUH,
CIIOCOOHOCTH K IPEOI0ICHUIO TPYIHOCTEM;

o @dopmupoBaHUE MPEACTABICHUN 00 UIEAX U METOJaX MaTEeMAaTHKU KaK YHHUBEPCAILHOTO
A3bIKa HAYKU ¥ TEXHUKHU, CPEACTBA MOACITUPOBAHUS SIBICHUH H MPOIIECCOB;

e BocnuTtaHue KymbTypbl JIMYHOCTH, OTHOIIEHHE K TEOMETPUHM KaK K YacTH
00IIeYeTOBEYECKOW KYNIbTYphl, MOHMMAaHUE 3HAYMMOCTH TE€OMETPHUH Uil Hay4HO-
TEXHUYECKOT0 Iporpecca.

Ha u3yueHune mMaTeMaTHKu Ha ypOBHE OCHOBHOTO O0IIIEro 00Opa3oBaHUs OTBOJUTCS 5 4 B
Henelo B 7-9 knaccax. B 9 kiacce B — 2 yaca B HeZIeNI0, Bcero 68 4acos.
TemaTn4yeckoe JIAHKPOBAHHE

Neni/nt Tema K-Bo yacos KoHTpoJbHbIE
padoThI
1. | Iosropenue 2 -
2. | Bekropsl 12 1
3. Meroa koopArHAT 10 1
4. | CooTHOLIEHHE MEXIY 10 1

CTOPOHAaMH U yIJIaMU
TpeyronbHuka. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB

5. | JlnmnHa OKpYXHOCTH W TUIOIIAIb 12 1
Kpyra
6. | JIBmwkeHue 10 1

7. HauansHbie CBCIACHHUA nus3 4




CTEPEOMETPUH
8. | OO0 akcromax IIaHUMETPHH 2
9. [ToBTOpenue. Pemenne 3amau 6 1
68 6

@OpMBI IPOMEKYTOYHOM U UTOTOBOM ATTECTALUM:
® KOHTpPOJIbHBIE PAOOTHI
®  CaMOCTOSTEIbHbIE PA0OTHI
® TCCThI

OCHOBHOE COJIEPKAHUE
I'nasa 9,10. Bextopbl. MeToa koopauHar. (22 4acoB)

[lonsstue Bektopa. PaBeHcTBO BekTOpoB. CIlOK€HHE M BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4yucio. Pa3nojkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunarsl Bektopa. llpocreiimme 3amaum B KOOpAMHATAX. YPaBHEHUS OKPYKHOCTU U
npsiMoil. [IpuMenenne BEKTOPOB U KOOPAUHAT IIPU PEILICHUU 3aad.

Heab: HayuuTh OOYyYAIOUIMXCA BBIIOJHATH JIGHCTBUS HaJ BEKTOPAMM KaK HANpaBICHHBIMU
OTpe3KaMH, YTO Ba)KHO JUIsl IPUMEHEHMSI BEKTOPOB B (PM3UKE; MO3HAKOMUTH C MCIOJIb30BAHUEM
BEKTOPOB M METO/1a KOOPANHAT MPU PEIICHUH F'€OMETPUUECKUX 3a1au.

BekTop omnpenensercs Kak HalpaBiIeHHbIA OTPE30K U JCHCTBUS HaJl BEKTOPaMH BBOJATCS
TaK, KaK 3TO MPHUHATO B (U3HKE, T. €. KaK JCWCTBUA C HAMpaBJIEHHBIMH OTpe3kaMu. OCHOBHOE
BHUMAaHHE JIOJDKHO OBITH YIIEIEHO BBIPA0OTKE YMEHHH BBINOJHATH OINEPAllMH HaJ BEKTOPaMHU
(ckiagpiBaTh BEKTOPHl MO MpaBHJIaM TPEYrojlbHUKA U TapajuiesiorpaMma, CTPOUTH BEKTOP,
PaBHBIM Pa3sHOCTU JIBYX JAHHBIX BEKTOPOB, a TaKXe BEKTOP, PaBHBIN MPOU3BEACHUIO JaHHOIO
BEKTOpPA Ha JAHHOE YHCJIO):

Ha mnpumepax moka3blBaeTcsi, KaKk BEKTOPbl MOIYT IPUMEHSATHCS K PELICHUIO
reoMeTpuueckux 3amad. Jlemonctpupyercs s¢ddekTUBHOCT, TpuUMeHeHus GopMyn s
KOOpJMHAT CEPEIUHBl OTPE3Ka, PACCTOSIHUS MEXKIY ABYMs TOUKAMHU, YpPaBHEHUIN OKPYKHOCTU U
OpsIMOM B KOHKPETHBIX TE€OMETPUYECKUX 3aJayax, TEM CaMbIM JaeTcsl MpeICTaBlIeHuE 00O
M3YYEHUU T€OMETPUUYECKUX (PUTYp C TTOMOIIBIO METO/I0B AJIreOpHI.

I'maBa 11.  CooTHomeHusi MeKAy CTOPOHAMH M YIJaMHM TpeyrojabHuka. CkajasipHoe
npousBeaenue BeKTopoB. (10 yacon)

CuHyCc, KOCMHYC M TaHI€HC yria. TeopemMbl CHHYCOB M KOCHHYCOB. PemieHue
TpPeyroiabHUKOB. CKalsipHOE NPOM3BEIEHUE BEKTOPOB M €ro NPUMEHEHHE B I'€OMETPHUUYECKHX
3a/1auax.

Heab: pa3Burh yMeHue oOyyarolIUXCs NPUMEHSATh TPUTOHOMETPUUYECKUH ammapar Ipu
pEIIEHNN TEOMETPUYECKUX 3a/1ay.

Cunyc u xocunyc jroboro yriaa ot 0° mo 180° BBOASATCS C MOMOIIBIO €IWHUYHOMN
MOJIyOKPY’KHOCTH, JOKA3bIBAIOTCS TEOPEMbl CHHYCOB U KOCHHYCOB U BBIBOAMTCS €IIE OJHA
dbopMyna miuomag TPEYroJdbHUKU (TOJIOBMHA MPOM3BEACHMS IBYX CTOPOH Ha CHHYC yria
MEXy HUMH). DTOT anmnapar IpUMEHseTCs K PEIIEHUIO TPEYTOJIbHUKOB.

CkansipHoe NpOU3BEIEHHE BEKTOPOB BBOJIUTCS Kak B (usuke (MpousBeNeHHE JUIs
BEKTOPOB Ha KOCHHYC yIjia Mexay HUMH). PaccmarpuBaioTcs CBONCTBAa CKaJspHOTIO
IIPOU3BENIEHUS U €70 IPUMEHEHHE NIPU PELIEHUH T€OMETPUUYECKUX 3a/1a4.

OcHOBHOE BHHMaHHUE CIIEIYET YAETUTh BbIPAOOTKE NMPOUYHBIX HABHIKOB B NMPUMEHEHHU
TPUTOHOMETPUYECKOTO anmnapara npu pelieHu reOMeTPUIECKUX 3a1ad.

I'nasa 12. JIliMHa OKPYKHOCTH U IJIOIIAAL Kpyra. (12 yacoB)

[IpaBunbHble MHOTOYroJIbHUKUA. OKPY>KHOCTH, OIMCAaHHAsE OKOJO MPaBUIBHOTO
MHOTOYrOJIbHUKAa M BIHCaHHas B Hero. llocTpoeHue npaBMIIBHBIX MHOTOYTOJBHHKOB. JliMHA
okpyxHocTu. [Imomans kpyra.

Heab: pacmmputh 3HaHUE OOYYAIOIIKUXCS O MHOTOYTOJIbHUKAX; PacCMOTPETh MOHSATHUS JITMHbBI
OKPYKHOCTH M ILTOMIAAH Kpyra U (OPMYIIBI ISl UX BBIUMCIICHHUS.




B Hagame Templ jgaercs  ompeAeNieHWE  MPAaBUIBHOTO  MHOTOYTOJNbHHKA |
paccMaTpUBaIOTCSl TEOPEMBI 00 OKPYKHOCTSAX, OMUCAHHON OKOJIO MPaBUJIBHOIO MHOTOYTOJIbHUKA
U BNHMCaHHOHN B Hero. C MOMOILBIO ONKMCAHHOW OKPY)KHOCTH PELIAIOTCS 33/1a4d O MOCTPOCHUU
MPAaBWJIBHOTO IIECTUYTOJbHUKA W TMPABUIBHOTO 2J-yrojJbHUKA, €CIM JaH MPaBHJIbHBIM JI-
YT OJIbHUK.

@®opMyIIbl, BRIpaXKaoIie CTOPOHY MPABIIBHOIO MHOTOYTOJIbHUKA U PaJNyC BIHCAHHON
B HEro OKPYXHOCTU 4Ye€pe3 pPaauyC ONUCAHHOW OKPYKHOCTH, MHCIIOJIB3YIOTCS IpPU BBIBOJE
dbopMyI ITUHBI OKPYKHOCTH U IUIOLIaAX Kpyra. BeiBon onupaercs Ha HHTYUTUBHOE IIPEICTaB-
JEHUe O IIpeAese: IpU HEOIPAaHMYEHHOM YBEJIMYEHHMM YHCIa CTOPOH IPaBUIIBHOIO
MHOTOYT'OJIbHUKA, BIIMCAHHOTO B OKPYKHOCTb, €ro IEPUMETP CTPEeMHUTCS K JIMHE JTOU
OKPYXHOCTH, a IJIOLa/1b — K ILIOIIAAN Kpyra, OrpaHUYEHHOTO OKPYXHOCTBIO.

I'nasa 13. [IBu:kennus. (10 yacoB)

Otobpakenue miockoctTd Ha cebs. [lonstue napmwkeHus. OceBas W IEHTpalbHas
cummetpuu. [lapannensueiii nepenoc. [loBopoT. HanoxxeHus v 1BUKEHUS.

Leab: MO3HAKOMHUTH OOYYAIONINXCS C TIOHSITHEM JIBIKEHHUS M €r0 CBOMCTBaMH, C OCHOBHBIMH
BUJIaMU JIBKEHUH, CO B3aMMOOTHOIIICHUSMU HAIIOKEHUH U JIBMXKEHUH.

JIBr>KeHHEe TIOCKOCTH BBOJIUTCA KaK OTOOPaKEHUE TIJIOCKOCTH Ha ce0sl, COXpaHSIoIIee
paccrosiHue Mexay Toukamu. [Ipu paccMOTpeHHMH BHJIOB JBUKEHHM OCHOBHOE BHHMMAaHUE
yIEeseTCsl TMOCTPOEHUI0 00pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB IPU OCEBOW U
HEHTPaJIbHOW CHUMMETPHSX, MapajlelbHOM IepeHoce, moBopoTe. Ha sddexTHhIX npumepax
MOKa3bIBACTCS MPUMEHEHHUE IBMYKCHUH MPU PEIICHUH T€OMETPUYECKUX 3a1au.

[lonsTHe HaNOXKEHUS OTHOCUTCS B JAaHHOM Kypce K 4YHCIY OCHOBHBIX TOHSITHIL.
Jloka3bpIBaeTCs, YTO TIOHATHS HAJIOKEHUS W JIBIDKCHUS SBIISIOTCS SKBUBAJICHTHBIMU: JHO00C
HAJIOXKCHHUE SIBISIETCA JIBDKEHHMEM IUIOCKOCTH M oOpaTHO. V3yueHue mdoka3aTenbCcTBa HeE
ABJISIETCSL  00s13aTE€NbHBIM, OJHAKO CIEAYeT pPAacCMOTPETh CBS3b IMOHATUNA HAJIOXKEHUS |
JIBUKCHUSI.

006 akcuomax reomeTpuu. (2 yaca)

becena 06 akcroMax reoMeTpumu.

Heasb: npate Oonee T1iIyOOKOE MPEACTaBICHHE O CHUCTEME aKCUOM IUIAHUMETPUH U
AKCHOMAaTHYECKOM METOJIE.

B nanHO#l TeMe paccka3biBaeTCs O pa3IMUHBIX CHCTEMax aKCHOM TE€OMETpUHU, B
YACTHOCTH O Pa3NIMYHBIX CITOCO0aX BBENICHUS IOHATHS PaBEHCTBA QUTYp.

I'nasa 14. HavyajbHble cBeleHUS U3 cTepeoMeTpu. (4 4acoB)

[Ipenmer ctepeomerpuu. ['eomeTpuueckue Tena W TOBEPXHOCTH. MHOTOTpaHHUKU:
npu3Ma, TNapajielenunea, nupamuga» GOpMyJbl I BbIUKACIEHUS WX 00bemoB. Tema u
MOBEPXHOCTH BpPAILIEHUS: IUIUHAP, KOHYC, cdepa, map, GopMynsl A BRIYUCICHUS UX IUIOINIA-
Jieil MOBEpXHOCTEN U 00BEMOB.

Heab: naTe HaYaNbHOE MPEACTABICHUE TellaX M MOBEPXHOCTSAX B MPOCTPAHCTBE; MO3HAKOMUTH
00y4aroluxcsi ¢ OCHOBHBIMU (pOopMyJiaMu JUIsl BBIYUCICHUS IJIOLIAAEH; TTOBEpXHOCTEN U 00b-
€MOB Tell.

PaccmoTtpenue nmpocTelmmx MHOTOTPAaHHUKOB (TMPU3MBI, TapaJlieenunea, MupaMuIb),
a TakXe TeNl U MOBEepXHOCTeH BpaileHus (IMIMHApPA, KOHyca, chepsl, 1apa) MPOBOIUTCS Ha
OCHOBE HArJSAHBIX NpEACTaBICHUI, 0e3 mpHBIEUeHHs] akCHOM cTepeoMmeTpuu. dDopmyinbl s
BBIUKCIICHHUS] O0BEMOB YKa3aHHBIX TeNl BBHIBOIATCS Ha OCHOBe mpuHIMNa KaBambepu, hopmyIbl
JUISL BBIYMCIIEHUS TUIOIIAeii OOKOBBIX MOBEPXHOCTEM LMIMHApPA U KOHYyca MOJIydarTcs C TO-
MOIIBI0 Pa3BepTOK OTHX TMOBEpXHOCTeH, dopMyna Twiomaan chepsl NpuUBOAUTCA 0Oe€3
000CHOBaHUA.

IHoBTOpenue. Pemenne 3agay. (8 yacos)
Hean: IloBropeHue, o600mIeHne U cHCTeMaTH3allds 3HAHWM, YMEHUH U HaBBIKOB 3a KypC
reomMeTpuu 9 xiacca.

Pea.ﬂmyeMble COBPEMEHHbIC 06p330BaTeJII>HbIe TEXHOJOI'MH



Ilemarormueckast TEXHOJIOTHS OC00EHHOCTH MEAArOrNYECKON TEXHOJIOT U

UKT

-obecrnieunBaeT y4eOHbIH Mporiecc HOBBIMH, pPaHee HEAOCTYITHBIMU
MaTepHrajaMu

-o0ecreynBaeT MOMEHTAIBHYIO OOPATHYIO CBSI3b M ITOBBIIIIAET
MHTEHCUBHOCTH Y4eOHOTO Iporecca

-JleNlaeT 3aHATHA OoJiee HArTISAHBIMU, pa3HOO0Pa3uT GOpMBI ypoKa
-TIOBBIIIAET MHTEHCUBHOCTH Y4eOHOT0 mpolecca

TexHOonIorus KOMMYHUKAaTUBHOM | - CHOCOOCTBYET Pa3BUTHIO YMEHUH paboTaTh B COTPYAHUYECTBE IS
HalpaBJIEHHOCTH JOCTIDKEHMS O0IIel nenu

I'pynnoBas TexHonorus [Ipennonaraer:

y4e0OHO-103HaBaTENbHOIO IIPOLECCA;
-pacnpenesieHue AEMCTBUM U ONlEpaluid;

-KOMMYHHKAIIUIO, 06IJ_ICHI/IG;

-COBMCCTHYIO JCATCIbHOCTD,

-pedIaeKcuro.

TecToBast TEXHOJIOTHS TecT— CTaHAAPTU3UPOBAHHBIC 3aJaHUs, 110 PE3YJIbTaTaM BBIIIOJTHEHUSA

KOTOPBIX CY[ST O 3HAHUAX, YMCHHUSIX U HABBIKAX HCIBITYEMOTO.
- ObecnieunBaeT 0OBEKTUBHOCTH KOHTPOJISL.
- Pa3BuBaeT joruueckoe MbIIIIJICHUE ydyalmuxcsi, BHUMATCIbHOCTb.

Koppexnunonno-passusawomme 3aga4uu 1Js odyqyaromuxcs ¢ OB3 (3I1P):

« (opMupoBaTh aKTUBHOCTb BOCIPHATHS M aKTHBU3MPOBATH  MBICIUTEIBHYIO
NeSITENIbHOCTD;
« (opMupOBaTH TOTHUECKOE MBILILICHUE;
e YYUTb CTPOUTH YMO3AKIIFOUEHUS.
®opMBbl KOHTPOJIS AJIs JeTe ¢ 0cOObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU OTMEUEHBI B

KaJICHAAPHO-TEMATUYCCKOM ITIJIAHUPOBAHUN 3HAYKOM *,

B xome mnpenomaBanusi reomerpuu B 9 Kiacce,

TpeOoBanus K ypOBHIO MOATOTOBKH 00y4yaommxcs B 9 Kiacce
paboTel Haa (OPMUPOBAHHEM Yy

o0yyaroImuxcs MepeyrcIeHHbIX B IPOrpaMMe 3HaHUN M YMEHHUH ciieyeT oOpalaTh BHUMaHUE
Ha TO, 4YTOOBl OHHU OBJIAJEBAIM YMEHUAMU OOIIEey4eOHOro XapakTepa, pa3HOOOpa3HBIMU
crioco0amu JesITeIbHOCTH, IPUOOPETANIN OTIBIT:

IUIAHUPOBAHUSI M OCYLIECTBJICHUS aJTOPUTMUYECKON JI€ATENbHOCTH, BBIITOJHEHUS
3a/laHHBIX ¥ KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

OBJIaJICBAIN MPUEMaMH aHAJTUTUKO-CUHTETUYECKOW NEeATEIbHOCTH MPHU J0Ka3aTelbCTBE
TEOpUU U PELICHNUH 3a]1aY;

L[eJICHAPABICHHO O0palaiuch K NpUMepaM M3 MPAKTUKH, YTO DPAa3BHBAET yMEHUS
yYaIluXcsl BBIWICHATh TeoMeTpuueckue (axTbl, (GOpMbI U OTHOLIEHHS B MpEIMETaX U
ABJICHUSX JEUCTBUTEIBHOCTH, HCIOIb30BAIM SI3bIK TE€OMETPUHM JJIi HX ONMCAHUA,
nproOpeTanu ONBIT UCCIEN0BATEIbCKON JESTeIbHOCTH, Pa3sBUTHS WJICH, MPOBEIACHUS
JKCIIEPUMEHTOB, 0000IIEHHS, TOCTAHOBKH U (DOPMYIHPOBaHMS HOBBIX 3a]1a4;

SICHOTO, TOYHOT'O, TPAMOTHOTO M3JI0KEHHSI CBOUX MBICIIE B YCTHOM U MMCbMEHHON pEeYH;
IIPOBEJEHUS J0KA3aTENbHBIX PAcCyKJIEHUHN, apryMEHTAlMM, BbIIBUKEHUS TUIIOTE3 U UX

-~aKTUBU3UPOBATH MBICJIUTCIIbHBIC ITPOLCCCHI (aHaJ'II/IS, CHHTC3, CpaBHeHI/IC);

-OpraHu3anuio COBMECCTHBIX I[CﬁCTBPIfI, BCAYIIYIO K AaKTHBU3AIUU

-B3aUMOIIOHUMAHNEC — NJUKTYCTCA XapaKTCPOM BKIIFOYCHHA YyHAIlIUXCA B




00OCHOBaHHUSA; TOMCKA, CHUCTEMAaTH3allMH, aHAIM3a M KIACCU(PHUKAIMU HHGOpMAIIH,
UCTIONIb30BAaHUS Pa3HOOOPA3HBIX MH(OPMAMOHHBIX MCTOYHUKOB, BKIIOYAs y4EOHYIO M
CIPaBOYHYIO JIUTEPATYPY, COBPEMEHHBIE HH(POPMALIMOHHbBIE TEXHOIOTHH.

B pe3yjJbTarTe U3ydeHusi Kypca recoMmeTpumn 9 kiacca oﬁyqalomnem HOJKHBI:

SHAMb/MOHUMAMb
CYIIECTBO MOHATHS MAaTEMaTHIECKOTO JOKA3aTEIbCTBA; IPUMEPHI I0KA3aTeIbCTB;
CYIIECTBO MOHATHS aJITOPUTMA; IPUMEPHI AJITOPUTMOB;
KaK HCIOJIB3YIOTCS MaTeMaTHYeCKKe (OPMYJIbI, YPAaBHECHHUS U HEPABCHCTBA; IPUMEPHI UX
MIPUMEHEHHUS [T PEIICHUS MAaTEMAaTHUECKUX U MPAKTUISCKUX 3a]1aY;
KaK MareMaTHYeCKH ONpejclieHHble (YHKIMH MOTYT  OIMCBHIBaTh  pealibHbIC
3aBUCHMOCTH; TIPUBOMTDH IPUMEPBI TAKOT'O OTIMCAHHS,
KaK TIOTPEOHOCTH MPAKTUKH TPUBEIH MATEMAaTHYECKYyI0 HAyKy K HEOOXOIMMOCTH
pacIIipeHMs OHATHUS YHCIIa,
BEPOSATHOCTHBIN XapakTep MHOTHUX 3aKOHOMEPHOCTEH OKPYKAIOMIEro MUpA; MPUMEPHI
CTAaTHCTUYCCKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;
KaKuM 00pa3oM I'eOMETpHs BO3HHUKIIA M3 MPAKTHUYCCKUX 3a/a4 3eMJICMEPHUS;, IPHUMEPHI
TCOMETPHUYECKUX OOBEKTOB U YTBEPIKICHUN O HUX, BAKHBIX JJISI IPAKTHKHY;
CMBICT HJCaIU3allii, T[O3BOJAIONICH pelmaTh 3a7adyd PeabHOM JICHCTBUTCIBHOCTH
MaTeMaTHYECCKUMH METOJIaMH, IIPUMEPHI OLTHOOK, BOZHUKAIOIINX MPH HIeaTH3al1H;

I'EOMETPUSA

yMeThb
II0JIb30BATHCS SI3BIKOM T'€OMETPHUH ISl ONMCAHUS IPEAMETOB OKPY)KAIOIIEro MUPA;
pacro3HaBaTh reOMETPUIECKUE PUTYPBI, pa3INdaTh UX B3aNMHOE PACIIOJIOKEHUE,
n300pakaTh TEOMETpPHUYECKHE (UTYpHI, BBIIOIHATH YEPTEKH IO YCIOBUIO 3ajad;
OCYIIECTBIIATH TPeoOpazoBaHus PUTYD;
pacro3HaBaThb Ha 4YepTEXax, MOJAENAX M B OKpYXKamoomed OoOCTAaHOBKE OCHOBHBIC
MIPOCTPAHCTBEHHBIE TeJa, N300paKaTh UX;
B IIPOCTEHIINX CIy4asX CTPOUTh CEUECHHUsS U pa3BEPTKU MIPOCTPAHCTBEHHBIX TEI;
NPOBOJUTH OTEpAIMK HaJl BEKTOPAMH, BBIUYUCIIATH JIMHY W KOOPAMHATHI BEKTOPA, YTOJI
MEX]y BEKTOPaMH;
BBIYUCIIATh 3HAYEHUS] T€OMETPUUYECKUX BEIMYUH (IJIMH, YIJIOB, IUIOMAAeH, 00bEMOB), B
ToM uucne: g yriaoB oT 0 no 180° ompenensiTh 3Hau€HUS TPUTOHOMETPUUYECKUX
GyHKIMH TIO 3alaHHBIM 3HAYEHUSM YTJIOB, HAXOIUTh 3HAYCHHS] TPUTOHOMETPHUYECKUX
GyHKIMH 10 3HAYEHUIO OJHOW W3 HHMX, HAXOIUTh CTOPOHBI, YIJbl M IUIOMIAJIH
TPEYTOJIbHUKOB, JUIMHBI ~ JIOMAaHBIX, JyI' OKPYXXHOCTH, TIUIONMIAJE€H  OCHOBHBIX
reoMeTpruecKux (Guryp u Guryp, COCTaBICHHbIX U3 HUX;
pemaTh TEeOMETPHUYECKHE 3aJadyd, ONMUpPasCh Ha HW3YyYeHHBbIE CBOWCTBA GUTYp H
OTHOILICHUN MEXIYy HUMH, IPUMEHsS JTOMOJIHUTENbHBIE TIOCTPOCHUS, alredpandeckui u
TPUTOHOMETPHUYECKHUI anmnapar, Ueu CAMMETPHH;
HIPOBOJUTH JIOKa3aTeJIbHBIE PACCYXJIEHHUsS MPHU PEIICHUU 33a/a4, UCIOJb3ys HU3BECTHBIE
TeopeMbl, 0OHAPYKHUBasi BO3MOXKHOCTH Il X UCIOJIb30BAHUS;
pemarh MpOCTEUIIHe TUTAHUMETPHYECKUE 3a]1a41 B TIPOCTPAHCTBE,

HCNO0Jb30BATHh NPHOOPETEHHbIC 3HAHUS M YMEHUSI B NMPAKTUYECKOH IesiTeJIbHOCTH W
MOBCEIHEeBHOM KU3HU IJIA:

OMMrCaHUusA PCAJIbHBIX CI/ITyaLII/Iﬁ Ha A3BbIKC TCOMCTPHUH,
pacyeToOB, BKIIHOYAOIIUX HpOCTeI‘/’II_HI/IC TPUTOHOMCTPUYICCKUC (bOpMy.]'IBI;
pEeIICHUSA TCOMETPUUCCKHUX 3a/lad C UCITOJIb30BAHUEM TPUTOHOMETPUHU



®  pemieHus MPAKTUYECKUX 33J[a4, CBSA3AHHBIX C HAXOXKJICHHEM T'€OMETPUUYECKUX BEIUYHH
(uctonb3ys Mpy HEOOXOAMMOCTH CTIPABOYHUKH U TEXHUYECKHE CPE/ICTBA);

® [OCTPOCHHUN T'C€OMETPHUYSCKUMU HWHCTPYMEHTaMH (JMHEWKA, YTrOJIbHHUK, IUPKYIb,
TPAHCIIOPTHDP).

Kpurtepun u HOpMbI OLleHKH 3HAHUI, YMEHUH M HABBIKOB 00Y4YaKOIIHUXCS 10 MaTeMaTHKe.

1. OueHka MUCbMEHHBIX KOHTPOJIBHBIX PA0OT 00Yy4aIOIIUXCS 0 MaTeMaTHKe.

OTBeT OLICHUBAECTCSI OTMETKOM «5%», €CIIH:

e paboTa BHINOJIHEHA MMOJTHOCTBIO;

® B JIOTMYECKUX PACCYKICHHUSIX U 000OCHOBAHUU PEUICHHS HET TPOOENIOB U OMIMO0K;

® B pEHICHHMM HET MAaTeMaTH4YeCKHX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OIKCKA,
KOTOpasi He SIBJIAETCS CJIEICTBUEM HE3HAHUS WM HETOHUMaHHs yueOHOro Marepuana).

OtMeTKa «4» CTaBUTCS B CIEAYIOLIUX CIIydasix:

e paboTa BBHINOJHEHA MOJHOCTHhIO, HO 0OOCHOBAHUS I11aroB PEIIeHUs HEAOCTATOYHbI (eCIu
yMeHHE 000CHOBBIBATH PACCYKIIEHUS HE SIBJISUIOCH CIIeUaIbHBIM O0BEKTOM IIPOBEPKH);

e JIOMYULIEHBI OJHA - JABE OIIMOKA WM €CTh JIBa — TPU HEN0UETa B BBIKJIAJKAX, PUCYHKAX,
yeprexax wid rpadukax (eciu 3TH BUIBI pPadOT HE SIBISUTUCH CIICIHATBHBIM 00BEKTOM
MIPOBEPKH ).

OTMeTKa «3» CTaBUTCS, €CIIU:

e jomymeHo Oonee NByX OWMOKU uiau Oosiee JABYX — TpeX HEOOYETOB B BBIKJIAJKaX,
yeprexax WM rpadukax, HO oOydJaromuics obiamaer 00s3aTeIbHBIMH YMEHUSMHU 10
MIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, ECIIHU:

® JIONYIIEHBl CYIIECTBEHHbIE OMIMOKH, IMOKa3aBIIMe, 4TO oOydaromuiics He oOiaxaer

00s13aTeNbHBIMH YMEHHSIMHU 110 JAHHOH TeMe B MOJIHOM Mepe.

VYuuTenb MOKET MOBBICUTh OTMETKY 332 OPUTMHAIbHBIA OTBET HA BONPOC UM OPUTHMHAIBHOE
pelIieHre 3aJayd, KOTOpPbIE CBHUIETEIBCTBYIOT O BBICOKOM MaTEMATHYECKOM pPa3BUTUHU
oOyuarorierocsi; 3a peuieHue 0osee CIOXKHOW 3aJaud WM OTBET Ha 0oJiee CIOXKHBIM BOIPOC,
MPEIIOKEHHBIE 00yUYalOIMIEeMyCsl JIOMOJIHUTENBHO TOCHE BBIMOJIHEHUS UM KaKUX-IHO0O APYTrHUxX
3a7JaHUM.

2.01eHKa YCTHBIX OTBETOB 00yYarOIUXCs [0 MaTeMaTHKeE
OTBeT olLleHUBaeTCs OTMETKOM «5», €ClI yUEHUK:
® [IOJIHO PacKpbll COJAEp)KaHHe MaTepuaia B o0beMe, MPEeTyCMOTPEHHOM MPOrpaMMoON M
yu4eOHUKOM;
® U3JIOKWI MaTepHall TPaMOTHBIM  S3BIKOM, TOYHO HCIOJb3YySd MAaT€MAaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONPEJAEICHHON JIOTHYECKON MTOCIIEI0BATEIbHOCTH;
® [PaBWJIBHO BBIMOJHWI PUCYHKH, YEPTEXKH, IpaUKH, COMYTCTBYIOIINE OTBETY;
[I0Ka3aJl YMEHHUE MIUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IPUMEPAMHU, IPUMEHSATH €€ B
HOBOMW CUTYallu IPU BBINOJIHEHUH TPAKTUYECKOIO 3aJaHuS;
® [IPOJEMOHCTPUPOBAI 3HAHME TEOPUM pPAHEE H3YYEHHBIX CONYTCTBYIOIIMX TEM,
c(OpMUPOBAHHOCTh U YCTOMYMBOCThH UCTIOJIB3YEMBIX IPU OTBETE YMEHUIN U HABBIKOB;
OTBEYAJ CAMOCTOSITEIbHO, 0€3 HABOSAIIUX BOIPOCOB YUUTEIIS;
® BO3MOJHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBEIEHHWE BTOPOCTENEHHBIX BOIPOCOB WU B
BBIKJIQJIKAaX, KOTOPBIE YYEHUK JIETKO UCIPABHUII ITOCIE 3aMEUYaHUsl YUUTEIIS.
OTBeT OlLIEHUBAECTCA OTMETKON «4», €CiM yIOBIETBOPSET B OCHOBHOM TPEOOBaHMSAM Ha OLICHKY
«5», HO IIPU ATOM MMEET OJNH U3 HEJOCTATKOB:
® B M3JIOKEHUM JIONYIIEHbl HeOOoJbIIMe NpoOenbl, HEe HCKa3uBIIEE MaTeMaTHUeCKOe
COJIepKaHUE OTBETA;



e JIONMYIIEHBl OJWUH — JBa HEJOYETa MPU OCBEIICHUH OCHOBHOTO COJACPXAHHS OTBETA,
UCIIPaBJIEHHBIE MTOCIIE 3aMEYaHUs YUUTEs;
e JlomymIeHbl ommOKa Wiy Oojee IBYX HEJOYETOB IPHU OCBEIICHUH BTOPOCTEIEHHBIX
BOTIPOCOB MJTH B BBIKJIAJIKAX, JIETKO UCIPABICHHBIC TIOCTIC 3aMEUaHUsT YIUTEISL.
OTtmeTKa «3» CTaBUTCS B CIEAYIOMIUX CIy4asK:
® HENOJHO PACKPBITO COJEpKaHUEe MaTepuaia (ColepKaHue U3JI0KEHO (parMeHTapHO, HE
BCerJa TIOCIENOBaTeNbHO), HO TMOKa3aHO oOmee MOHUMaHWE BOMpoca |
MPOJIEMOHCTPUPOBAHBI YMEHHS, IOCTATOUHbIE AJISl YCBOGHUS MPOTrPaMMHOI0 MaTepuaia
(ompenenensl «TpeOoBaHMSIMU K MAaTeMaTHYECKOW MOJATOTOBKE OOYYAIOIIUXCS» B
HACTOALIEH MporpamMme 1o MaTeMaTUKe);
® UMEINCh 3aTPyJHEHUS WJIA JONYIIEHH OMIMOKH B ONPEISICHUH MaTeMAaTHYECKOM
TEPMHHOJIOTHH, YepTEekKaX, BHIKJIAIKAX, UCIPABICHHBIC MMOCIEC HECKOJBKUX HABOJSIINX
BOIIPOCOB YUUTEJIS;
® YVYYCHHUK HE CIPABWICS C MPUMEHEHHEM TEOPUHM B HOBOW CHUTYallMH TIPU BBITIOJHEHUU
MPAKTUYECKOTO 3aJIaHusl, HO BBITIOJHWI 3aJaHUs 00S3aTEIBHOTO YPOBHS CIOXHOCTH IO
JTaHHOH TeMe;
® TpH JIOCTATOYHOM 3HAaHWU TEOPETHYECKOr0 MaTepuaja BBISBICHA HEJOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUH M HaBBIKOB.
OTMmeTKa «2» CTaBUTCS B CIIEAYIOIINUX CIydasK:
® HE PacKpBITO OCHOBHOE COJIEpKaHNe y4eOHOTrO MaTepuana;
e OOHapyXeHO HEe3HaHHWE YYCHHKOM Oouiblliedl Wwin Hambojee Ba)KHOM 4YacTH y4eOHOTo
MaTepuana;
® JIONYIIEHBI OIMOKH B ONPEACICHUU IOHSATUH, NMPU HCIIOJB30BAHUH MaTeMaTHUYCeCKON
TEPMHHOJIOTHH, B PHUCYHKaX, YepTekKaxX WU TpaduKax, B BBIKIAJKaX, KOTOpPbIC HE
MCIIPABIICHBI MTOCIIE HECKOJIBKUX HABOISAILINX BOIIPOCOB YUHUTEIIS.
OO0mmas kmaccuuKaIus onmooK.
[Ipy oueHke 3HAHUI, YMEHUII U HABBIKOB OOYYaIOIIUXCS CIEAYeT YUYUTHIBATh BCE
omunOKu (TpyObIe U HETPYOBIC) U HETOUETHI.
['pyObIMH CUMTAIOTCS OIIMOKH:
- He3HAHHE OIPE/ICIICHIS] OCHOBHBIX TTOHSTHIA, 3aKOHOB, TIPABHJI, OCHOBHBIX ITOJIOKCHUN TEOPHH,
He3HaHue GopMyIl, OOIIETIPUHATHIX CHMBOJIOB 0003HAUEHUH BEIUYUH, SAUHUI] UX U3MEPEHUS,
- He3HAHWE HAMMCHOBAHUN EMHHI] U3MEPEHHUS;
- HEyMEHHE BBIICTUTH B OTBETE TJIaBHOE;
- HEyMCHHE NTPUMCHSTH 3HAHWUSI, aJITOPUTMBI JUISI pEIICHUS 3a/1a4;
- HEyMEHHE JIeNIaTh BBIBOJIBI U 0000IIIEHNUS;
- HEYMCHHE YUTATh U CTPOUTH IPaPUKH;
- HEyMEHHE T0JIb30BaThCs NEPBOUCTOUHUKAMHU, YUCOHUKOM U CIIPABOYHUKAMM;
- IOTePsT KOPHSI HJTU COXpaHEHUE ITOCTOPOHHETO KOPHS;
- otOpacsiBaHue 06€3 OOBSICHEHHI OTHOTO U3 HUX.

YYEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE JTUCHUITJIMHBI

1. 3uB b. I'.. Jlunaktnueckue marepuaisl no reomerpun ais 9 ki. «IIpocsemenuey. 2007.

2. Teomerpust, 7 — 9: Yuel. ansa oOmeoOpaszosar. yupexnenuit/ JI.C. AtanacsH, B.O.
byry3o0s, C.b. Kagomues u ap. — M.: IIpocsemenue, 2009.

3. T'aBpmiioBa H.®. [Toypounsie pa3paboTku no reometpun: 9 kiacc. — M.: BAKO, 2005.

4. Bb.I'. 3uB, B.M. Meiinep, A.Il. baxanckuil. 3agaun no reomerpun ana 7-11 kiaccoB. —
M.IIpoceemenne,2013.

3. A.IL Kucenes. Dnemenrapnas reometpus.- M.:IIpoceemenue, 1980.

6. 500 3amay o reomeTpuu B pucyHkax. [[ns cpennent mkoisl aBT.-cocT. I M. Kykapuesa.-
M.: OO0 «<-AKBAPUYM JITI», 2001r.



Ilepeuennb caiiToB

1. http://WwWw.prosv.ru — caiim uzoamenvcmea «Ilpoceewenuey (pyopuka « Mamemamuray)

2. www.festival.1september.ru

7. http://www.center.fio.ru/som - memoouueckue pexomenoayuu yuumenio-npeomemHuKy
(npedcmasnenvl 6ce WKONbHLIEe npedmemvl). Mamepuanvl 01 CamMocmosmenbHou
Pazpabomku npo@PUILHLIX NPO6 U AKMUBU3AYUU NPOYecca 0OVUeHUs 8 CImapuiel WKoJe.

8. http://lwww.edu.ru — Ifeumpanvnolii  0bpazoeamenvhviil.  NOPMAL, — COOEPHCUM
HoOpMmamusHble OOKyMeHmbl Munucmepcmea, cmanoapmel, UHGOPpMAyUIo 0 NposedeHue
9KCnepumenma, cepgep uHgopmayuonHou nodoepicku Edunoeo eocydapcmeennoco
9K3AMEHA.

9. http://www.internet-scool.ru - caum Humepuem — wKoabl U30AMENLCMBA
Ilpocsewenue. Yuebnvii naan paspaboman Ha OCHO8e edepanbHo20 6Aa3UCHO20
YuebHo2o niana 0as 0oweobpazosamenvbHulx yupesxcoenuii P® u npeocmasnsem obnacmo
3Hanuti «Mamemamukay. Ha caiime npedcmaenenvt Mumepnem-ypoxku no aneebpe u
HAuaiam aHatusa u 2eomempuil, KIH4am noocomosky coauu EID.

10. http://www.intellectcentre.ru — caium wuzdamenvcmeéa «Humennexm-Llenmpy, 2oe
MOMNCHO HaUumu y4eOHO-MPEHUPOBOUHbIE MAMEPUATbL, 0EMOHCIMPAYUOHHbIE 8epCUlU, OAHK
MPEHUPOBOUHBIX 3A0AHULL C OMBEMAMU, MeMmOoOUuYecKue peKoMeHoayuu u oopasyvl
peuieHuti

11. http://www.moiege.ru — Ilopman 051 HOO20MOBKU 8bINYCKHUKO8 K 20CIK3ameHam no 13
npeomemam. Humepnem-cpeoa npedocmasiienm 603MONICHOCMb NPOUMU Mecmovl ¢
VAPAANCHEHUAMU, COCMABIIEHHbIMU HA OCHOBE NPe0blOYWUX IK3AMEHOS.

HNudopmanuonHo-TexHn4Yeckoe odecneyeHne ypokoB
JleMOHCTPAIMOHHBII MaTepHaJ (cJaaianl)

Cozpaercst ¢ 1enpl0 00ecleyeHHs] HarJIHOCTH IpU H3YYEeHHMM HOBOIO MaTepualia,

UCIIOJIb30BAaHUS MpU OTBeTax yuammuxcs. lIpumeHeHune aHuManuu 0OpU CO3JAAHUM TaKOTO
KOMITBIOTEPHOTO MPOAYKTa IO3BOJSET pacCMaTpUBaTh BONPOCHI MAaT€MAaTHUYECKOW TEOPHH B
JIBUKEHUH, OOecleuynuBaeT JApPYyrol MOAXOJ K HW3YYEHHIO HOBOTO MaTepuasa, BBI3bIBAET
MOBBILICEHHOEC BHUMAHUE U UHTEPEC Y yUALLIUXCSL.

Caaiinbl «’KuBast reomeTpusi»

Harnsgaele yeprexu reoMeTpudyeckux (GUryp u reomeTpuyeckux teia. B paHHo# cpene
BO3MOXHBI 6I>ICTpBI€ NU3MCHCHUS B qepTeH(ax 158 pI/ICYHKaX, qTO IIO3BOJIICT CcAcjiaThb qepTeH(
INOABMKHBIM, HAr I JHBIM, 60J'I€€ IIOHSTHBIM.

KoMnbIOTEepHBIH TeCcT

KOMHI:I—OTCpHOG TCCTUPOBAHUC IMPOBOAUTCSA C LCIIBbIO TMATrHOCTUKH HpO6€J’IOB 3HaHHfI, KOHTPOJIA
YpOBHA O6y‘ICHHOCTI/I yqyalmuxcs, TPCHUPOBKU TCXHUKE TECTUPOBAHUA. TecTrl npeajararoTcsa
KaK B IMI€YaTHOM TaK U B KOMIIbIOTCPHOM BapUAHTE. HpI/IT-IeM B KOMIIBIOTCPHOM BapUAHTE BCCT A
C OIrpaHUYCHUCM BpCMCHU.
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KanenmapHo-temMaTnuyeckoe nJIaHupoBaHue, 9 Kiacc

Ne | Conep:xxanue Koa- | lara ®akr | TexHosaorum, OcHOBHBIE BU/IbI DopMbI
n/n BO no HYeCK | MpUMeHsieMble Ha AeATeJIbHOCTH YYeHUKA (Ha | KOHTPOJIS,
4acoB | IVIAHY an ypoke. ®opmbl ypoka | ypoBHe Y/I) U3MepPUTEIHn
aara
BBogHOE NOBTOpEHHE 2 1,3.09 | Opaktuxym.
I'nasa I X. BekTopbl 12 yacoB
1. [TonsiTrie BeKTOpa 2 8,10.09 IIpakTuKyMm. Bragers: moHATHEM BEKTOpA, YCcTHBIN ompoc
2. | CioxxeHue 1 BEIYUTAaHUE BEKTOPOB 3 15,17, MopynpHble TEXHONIOrMY | HYJICBOTO BEKTOPA, NJIMHbI CamocrosTenpHas
BEKTOpA, KOJTJIIMHCAPHBIX
22.09 BeKTOII;O;B, paBeHCT]fa BEKTOPOB. pabora
OTkaapIBaTh BEKTOP OT JAHHOM | 4
TOYKH.
CamocrosTenbHast
pabora co
BCIIOMOTaTeNbHOMI
KapTOYKOU
3. | YMHOXeHHE BEKTOpa Ha YUCIIO. 3 24,29.09 TecToBbIE TEXHOJIOTHH [TpoBepounas
[IpuMeHeHne BEKTOPOB K PEIICHUIO 1.10 pabora
3a1a4 * [IpoBepouHast
pabora co
BCIIOMOTaTeNIbHOM
KapTO4YKON
4, Pemenue 3amau 2 6, 8.10 [MpakTHKyM. CamocTrosTenpHas
pabora
*
CamocrosTenbHas
pabora co
BCIIOMOTaTEJIbHOM
KapTOUYKOIl




5. | Kontponbnas pabota Ne 1 13.10 JuddepeHnnpoBaHHBIH KonTponbHas
MOAXO0 pabota
* KoHnTposbHas
pabora Ha
TOTOBBIX
gepTexax
6. | 3auér mo Teme «BeKkToph» 15.10 JuddepennrpoBaHHbIi
MOJIX0JT
I'naBa X. Mertoa koopauHat 10 yacoB
7. Koopaunats! BekTopa 20,22.10 [MpakTHKyM. BbINOJHATH ONepaiyy Hal VYcTHbIM onpoc
8. | Ilpocteiimue 3aqa4n B KOOPAMHATAX UKT BEKTOpaMH B TCOMETPHUIECKOH [TIporpammupoBan
(Gopme (IpaBUIIO TPEYTONBHUKA, | yprif KOHTPOJIb
9. YpaBHEHHE OKPYKHOCTH U MPSIMOI HUKT TpABIIIO MapallieiorpamMma, [IpoBepounas
IIpaBHUJIO MHOI'OYT'OJIbHUKA, a60Ta
MPaBUJIO IOCTPOEHUS PA3HOCTH E I
BEKTOPOB 1 BEKTOPA, poBepotHai
MOJIYYarOIIErocs pu pabora co
YMHOXEHHH BEKTOPA Ha YUCIIO); | BCIIOMOTaTelbLHOI
HpI/IMeHSITL 3aKOHBI CIIOKCHUA KapTOLIKOP'I
BCKTOPOB, YMHOKCHHA BEKTOPA
Ha 4HucClJIO,
OpMYJI JIsI BBIYUMCIICHUSA v
10. | Pemrenue 3amau VYpok 06001IeH s U bopmy. 1y A VerHblii u
" CpC€AHCH JIMHUU TPAICuu. o
CUCTEMATHU3alluH 3HAHNU. IINCBbMCHHBIN
I10JIb30BAThCS MIPAaBUIAMHU [IPH
[IpakTHKyM 1O peLICHUIO VHJUBU/I.
3aya4 MNOCTPOCHUUN CYMMBI, PA3HOCTHU KOHTPOJIb
. ~—| BEKTOpOB; BEKTOpa, )
11. | KoutpoasHas padora Ne 2 b3 HI[MPOBAHHBIN ’ KourpomnbHas
OHTPO pabora N Hubepenunposa MOJTyYaroIIerocs Mpu OHTPOILHA
OAX0x YMHOKEHHH BEKTOpa Ha uncio; | padora

MPUMEHSITh BEKTOPHI K PEIICHUIO
3a/1a4;

HAXOJUTh CPEHION0 JTMHUIO
TPEyroJbHUKA;

paCKHaJILIBaTL BeKTOp

* KoHTponbHas
pabora Ha
TOTOBBIX
yepTeKax




12.

3auét no teme «MeToJ KOOpAUHAT»

JudbdepennmpoBanHbIi
MOJIXOJT

I'nasa Xl. CooTHomeHnue MEXKIY CTOPOHAMH M YIJTIAMHU TPEYIroJIbLHUKA. CKaJ’IﬂpHOC MMpPOMU3BECACHUEC BEKTOPOB

10 yacoB

13. | Cunyc, KOCUHYC, TAHTEHC yTJIa 3 CHCT. gesT. IOaXon Brnanere monsTHeM  cuHyca, | CaMOCTOSITENbHAS
KOCHHYCa M TAHICHCA JUIA YIIOB | 1aGora
ot 0o o 180°;
OCHOBHOE TPUIOHOMETPHYECKOE | *
TOKIECTBO;
) CamocrosiTenpHas
(OpMyIIBI IPUBEIEHNS;
dbopMynbl AN BBIYUCICHHS pabora co
KOOPJIMHAT TOYKH; COOTHOIIECHHS | BCIIOMOTATEIbHOM
MENTy CTOPOHAMH M YIIAMH | xanroukoit
TPEYTOJIbHUKA!
14. | CooTHOLIEHUE MEKTY CTOPOHAMH U 2 UKT Teopemy 0 TIOWAMM | TTnorpaMMupoBaH
TPEYTOJILHHKA,; .
yriaamMu TPeyrojJbHUKa peyT ’ HBII KOHTPOJIb
5 1 C > TCOPEMBI CHHYCOB M KOCHHYCOB] |~ ~
. KaJISIPHOE TIPOU3BE/ICHUE BEKTOPOB H3MEpHTeIbHbIe pabots, | CTHBIH onpoc
16. | Pemenue 3ana4 1 OCHOBAHHbIE HA MCIOIb30BaHMu | 1IPOBEPOUHAS
3TUX TEOPEM; pabota
METO/IBI pemenus | * IIpoBepounas
TPEYTroJIbHUKOB. pB6OTa co
TPOMUTb YrAbl; .
CTPONTS YI/bl; BCIIOMOTaTeNbHOI
BBIYUCIIATE KOOPJANHATHI TOUKH C .
TOMOIIBIO CHHYCA, KocuHyca | KaPTOUKOH
TaHTeHca yria;
BBIYUCIIATH IO
17. | KonrponbsHas padota Ne 2 1 HuddhepeHIMpOBaHHbIA | rpeyronbHuKa 10 ABYM Kontponbhast
MOIXO. CTOPOHAM W YTy MEKy HUMH;, | paboTa
peliaTh TPEYroJbHUKH.
* KoHTponbHas
pabota Ha
TOTOBBIX
gepTekax
18. | 3auér mo teme «CooTHoMmeHne mexay | 1 HuddepenurpoBaHHbII
CTOPOHAMU U YTIIaMU TPEYTOJIbHHKA. HOIXOI

CkansipHOe POU3BEAECHUE BEKTOPOBY

I'nasa XlI. JInuna okpyKHOCTH U IJIomaab kpyra 12 yacos




19.

IIpaBuIbHBIE MHOTOYTOJIBHUKH

UKT

BJIa/1eTh NOHSATUSIMHU:
olpezieneHne HPaBHIBHOTO
MHOTOYTOJIbHUKA;

TEOpeMbl 00  OKPY)KHOCTH,

OIMCAaHHOM OKOJIO IIpaBUJIBHOI'O

IIporpammupoBan
HBI KOHTPOJIb

20. | JlnuHa OKPY>KHOCTH U TUIOHIA/Ib Kpyra Cucr. nedar. noaxon P— . CaMocTosiTenbHast
OKPY)KHOCTH,  BIMCAHHOH B padora
NPaBUJILHbII MHOTOYTONBHAK,; |
GopMyibl UL BBIYMCICHHS
yriaa, Iwiom@aad u - cTopoHsl | CaMOCTOSTEIbHAS
NPaBHJILHOTO  MHOTOYTOJBHHKA | paGoTa co
U pagmyca BIHCAHHOW B HETO .
BCIIOMOTATEIIbHOMI
OKPY>KHOCTH. B
BBIYHCIIATH TUIOIMIAAN U CTOpoHbl | KAPTOYKOU
NPaBUIBHBIX MHOTOYTOJIBHUKOB,
paanycoB BITUCAHHBIX u
OIIMCaHHBIX OKPYKHOCTEH;
21. | Pemenue 3amau HUKT CTPOUTDH NPABUIILHBIC
MHOTOYTOJIBHUKH C TOMOIIBIO
LUPKYJI U TUHEUKU.
(hopMyJIBI JUTMHBI OKPYKHOCTH U
22. | KontponbHas pabota Ne 3 JnbdepeHuupoBannbi | 2 OKPYXHOCTH, Kontponbnas
(hopMyJIBI IIOIIAN KpyTa U
MTOXOJT KPYTOBOIO pabora
cexTopa -
BBIYHCIIATH UTHHY OKPYXKHOCTH, OHTPOJIbHAA
JUIMHY JYTH OKPYXHOCTH; pabota Ha
BBIYKCIIATH [UIOIIA b KPyTa 1 FOTOBEIX
KPYTOBOTO CEKTOpA.
gepTexax
23. | 3auér no teme «J{TMHA OKPYKHOCTH U HuddepeHurpoBaHHbII
IUIOIAIb KPpyTay OIXO/T
I'nasa XIII. IBu:kenus 10 yacos
24. | Ilouarue NBUMKEHUS CHcT. 1esT. IoaXxo. Biaagers NOHATHSAMU: CamocTosTenbHas
ONPECIICHHE JBIKCHHS M €O | nagara
CBOWCTBA,;
[PUMEPBI JIBIKEHHS: OCEBYIO H | %

LIEHTPAJIbHYIO CUMMETpPUH,

CamocrogreabHas




mapannenpHBIH  HepeHoc M | paboTa co
TIOBOPOT; BCIIOMOIaTeILHON
IpU JBWKCHHUU Jt00as Qurypa o
. | KapTOYKOM
[EPEXOAUT B  DaBHYIO  e€id
purypy;
_ SKBUBAJICHTHOCTh HOHATHIA
25. | IapamiensHBINA IEPEHOC W IOBOPOT 3 UKT HAJIOYKCHNUS H IBIKCHISL. [IporpammupoBan
OOBSICHATE, 9TO Takoe | HbIK KOHTPOJb
26. | Pemrenue 3amau 3 OTOOp@KEHHUE IUIOCKOCTH — Ha
27. | KontponbHas pabota Ne 4 1 JuddepenrmpoBannpiii | ceos; KonTponbHas
IOIXOX CTpPOUTHh 00pa3sl (QUryp mpu pabota
CHMMETPHSIX, HapauieIbHOM
TIepeHoCe U TI0BOPOTE; * KoHTpO/bHAS
pelars 3a1a4d ¢ MPUMEHCHUEM 5
IBUKEHUH. pabora Ha
TOTOBBIX
gepTexax
28. | 3auét no Teme «/IBHKEeHU» 1 JuddepennmpoBaHHbIT
MOIXOJT
I'naBa X1V. HauajibHble cBe/leHUsI U3 cTepeoMeTpun 4 yacos
29. | MHororpaHHUKH 2 UKT NOHMMATh: IIporpamMmmupoBan
YTO U3Yy4acT CTEPCOMETPUA; HBIU KOHTPOJIb
30. | Tena 1 MOBEPXHOCTH BpAIICHUS 2 MMETD NMPEACTABICHNE O TIAX | TTpnopepoyHast
Y IOBEPXHOCTSIX B paGoTa
IPOCTPAHCTRE;
CamocrosiTenbHast
VMeTh BBINOJHSTH YePTEKH
reOMETPHUUYCCKUX TEJT; pabora
3HATh POPMYJIIBI IS .
BBIYUCJICHUS IUIOIAEH [Tposepounas
MOBEPXHOCTEH 1 00BEMOB TEI pabora co
BCIIOMOTaTENbHOMI
KapTO4YKON
31. O6 akcnomax IIaHUMETPUHU 2

IToBTOpEHHE. 6 yacos




32.

Pemenue 3anau

['pynimoBast TeXHOJIOTHS

IIpuMeHATH MOy4YEeHHBIE
3HAHUS 3a KypC T€OMETPUHU 7-

33. | UToroBasi KOHTpOJIbHAS paboTa JuddepeHnupoBanHblil | 9 kiacc HA MPaKTHKE KonTponpHas
HOIXO. pabora
* KoHnTposbHas
pabora Ha
TOTOBBIX
yepTekax
34. | Pabora Hax ommOkaMu I'pynimoBas TexHonorust | AHanM3 OMMOOK U OTPabOTKA

HnX Ha aHAJIOTUYHOM
MaTcpuajc




