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Pabouast nporpamma

10 ajreope
g 7 - 9 kiaccoB

YpoBeHs 00y4yeHus: OCHOBHOe ob1iiee 0OpazoBaHue
Cpok peanu3anuy nporpamMmMsl: 3 roaa

KonuuyectBo yacoB — 476

Pabouas mporpamma paspaboTaHa Ha OCHOBe IMporpammbl «AsreOpa» 7-9 Kiacchl,
aBTop A.I''MopakoBu4, cooTBeTCTBYIOLIeH TpeOoBaHUAM (elepaTIbHOr0 KOMIIOHEHTA
roCy1apCTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa OCHOBHOrO 00Iiero o6pa3oBaHus MO
MaTreMaTHKe, « MHemo3uHay, 2011.



1. lTosicHuTEIBHASA 3aIMCKA

1.1. PaGouass mporpamma IO TreoMEeTpHH pa3padOTaHa B COOTBETCTBUHM C YYEOHBIM IUIAHOM
I'BOY mkonst Nell3 Ha ocHOBe (enepalbHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO 00pa30BaTEIhHOTO
CTaHJapTa OCHOBHOIO OOIIero oOpa3oBaHUs MO MaTeMaTHKE M MPUMEPHON MPOrpaMMbl OCHOBHOT'O
oO1rero oopazoBaHus 1o MaremaTuke (pazzgen «I'eoMeTpus»).

PabGouass mnporpamma 10 TreoOMEeTpUM MpeAHa3HaueHa s ydamuxcs /-9 Kiaccos

00pa30BaTENbHOIO YUPEKACHUS U COCTABIIEHA HA OCHOBE:
- mporpaMmbl sl o0mieoOpa3oBaTenbHbIX YyupexaeHuid «l'eomerpusi» 7-9 wmaccel, aBTopsl: JI.C.
AranacsiH, B.®. byry3os, C.b. KagomueB u np., cOOTBETCTBYIOIIEH TpeOoBaHUAM (eaepaabHOTO
KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAAapTa OCHOBHOIO 0O0mIero oOpa3oBaHMA,
«ITpocsemenuen, 2010.

1.2. Yuebnpii mpenmer «l'eomeTpus» sBISETCS 00S3aTENbHBIM IS M3y4EHUS HA YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Tporpamma paccuutana Ha 238 4acos:

- 7 xnacc - 68 yacos (34 yueOHbIC HE/IETH);
- 8 kimacc — 102 yaca (34 yueOHbIC HEIENN);
- 9 kacc — 68 yacoB (34 yueOHbIC HEETH).

1.3. PabGouas mporpamma COXpaHSE€T aBTOPCKYI0 KOHIENIHWIO. B Heil mpucyrcTByIOT Bce
pas3ziesibl U TEMBI, OPSAIOK UX CIEOBAHMS HE U3MEHEH.

CwMmbIciiOBas M JIOTMYECKas IIOCJIEI0BAaTEIbHOCTh IPOTPaMMbI 0OECIIEUMBAET LEIOCTHOCTh
yueOHOro Ipoliiecca U MPeeMCTBEHHOCTh ATAOB 00yUeHUSI.

1.4. PaGouas nporpamma o reoMeTpUU COCTABIIEHA C YUETOM CIEAYIOIUX YU€OHBIX TOCOOMIA:
1. Aranacan JI.C., byry3os B.®., Kagomues C.b. u ap. ['eomerpus. 7-9 kmaccel: y4yeOHHUK st
001eobpa3zoBaTenbHbIX yupexkaenuii - M.: [Ipocsemenune, 2010.

1.6. Tekymuii KOHTPOJIb U MPOMEKYTOUHAS ATTECTAIUS MO0 Y4eOHOMY MPEAMETY IPOBOASTCS B
cootBercTBUU ¢ «llomoxxeHuemM 00 OCYIIECTBICHUM TEKYLIEro KOHTPOJS YCHEBAEMOCTH H
MIPOMEKYTOUHOM aTTEeCTAIlH YUALTUXCS.

1.7. TpeGoBaHMs K YPOBHIO OJTOTOBKHU BBIITYCKHUKOB:

B pe3ynbpTrare nzydeHus reOMETpUU YUYEHUK JO0JKEH YMETh:

- TI0JIb30BAThCS S3bIKOM I'€OMETPUU JJISl OTIUCAHUS IPEIMETOB OKPYKAIOLIETO MHUPA;

- pacro3HaBaTh TeOMETpUYECKUE GUTYPHI, pa3TUYaTh UX B3AUMHOE PACIIONIOKEHHE,

- u300paxaTb reOMETPUYECKHE (UTYpbI; BBINOIHATH YEPTEKU IO YCIOBHIO 3a]ad; OCYIECTBIAThH
npeoOpa3oBaHus GUryp;

- pacrio3HaBaTh Ha YEpPTEXKAX, MOJIEISIX U B OKpPYKalolIeil 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHbBIE
Tena, u300paxarh UX;

- B IIPOCTEHIIMX CIy4yasix CTPOUTH CEUEHUS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TEIT,

- TPOBOAWUTH OMEpPALMU HaJ BEKTOPAaMH, BBIUUCIATH JJIUHY U KOOPAUHATHI BEKTOpa, Yrold MEXIY
BEKTOpaAMU;

- BBIUMCIISTH 3HAYCHHsI TEOMETPUUYECKUX BEIMYMH (JJTHH, YTTIOB, TUIOMIaiei, 00EMOB), B TOM YHCIIE:
st yraoB oT 0 mo 180° ompenensiTh 3Hau€HUsT TPUTOHOMETPUYECKUX (YHKUIUN MO 3aJaHHBIM
3HAUEHUSM YTJIOB; HAXOAUTh 3HAYCHHS] TPUTOHOMETPHUECKUX (PYHKIIHA MO 3HAYEHUIO OJTHOM U3 HUX,
HAXOJHUTh CTOPOHBI, YTJIbl U IUIOIIAIN TPEYTOJIbHUKOB, UTMHBI IOMAHbIX, TyT OKPYXHOCTH, TUIOLIaien
OCHOBHBIX T€OMETPUUYECKUX PUTYp U PUTYP, COCTABICHHBIX U3 HHX;

- pewaTh reOMETPUYECKHEe 3a/1auM, ONUPasCh HAa U3yYEHHBbIE CBOICTBA (PUTYp U OTHOIICHUN MEXIY
HUMHU, TPUMEHSISI JOTMOJHUTENbHBIE TTOCTPOCHHUS, aNreOpanuecKuii 1 TPUTOHOMETPUUYECKUI ammapar,
UJIeU CUMMETPUH;

- TPOBOJUTH JIOKA3aTENIbHbIE PACCYKIEHHUS MPU PEIICHUH 3a]ad, UCIOJb3ysl M3BECTHBIE TEOPEMBI,
oOHapyXH1Basi BO3MOKHOCTH ISl UX HCIIOIb30BaHMUS;

- pemarb NpoCTeHIINe MIaHUMETPUYECKUE 331Ul B IPOCTPAHCTBE;

HCIIOJIb30BaTh NPUOOpPETEHHbIE 3HAHUS M YMEHUS B IPAKTHUUECKOM NeATENbHOCTH H
MOBCEHEBHOM KU3HU IS
- ONHUCaAHUA PEATHHBIX CUTYAIIUH HA SA3BIKE TEOMETPHUH;

- pacyeToB, BKIIIOYAIONINX MTPOCTEHIINE TPUTOHOMETPUUYECKUE (OPMYIIBI,



- peleHUs TeOMETPUYECKUX 3a/1a4 C UCIOJIb30BAHNEM TPUTOHOMETPUN

- peLIeHUs MPaKTUYECKUX 3a/1a4, CBA3aHHBIX C HaXOXKACHUEM I'€OMETPUUECKUX BEIMUYUH (UCIOJb3YS
IpU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPEICTBA);

- IIOCTPOEHUI T€OMETPUYECKUMU UHCTPYMEHTAMU (JIMHENKA, YTOJIbHUK, UPKYIb, TPAHCIIOPTHUP).

2. TemaTuueckoe IJIAHUPOBAHUE

KoJsnyecTBO 4acos B Tom uncie
IIpakTH4ec Kontpoas
Pazgensl, TeMbl l?:::;g:::’ PaGouasn KHe, Jjagopa- | Hble paGoThI
nporpamma nporpamma TOpHBIE
padoThl
7 kaace 68 68
1. HauanpHbie reoMeTpruecKue CBEICHUS 10 1
2. | TpeyronsHuku 17 1
3. | IlapaynmenpHbIC MPSIMBIC 13 1
" CooTHoOIIEHUSsI MEXly CTOPOHAMU U 18 )
yrjaMu TPEYroJIbHUKa
5. [ToBTOpenue. Pemenne 3amau 10 1
8 kimace 68 102
1. | YerblpexyrojabHUKH 20 1
2. ITmomane 21 1
3. | [logoGHbBIE TPEYTOJIBHUKH 26 2
4. | OKpyXHOCTb 23 1
5. [ToBTopenue. Pemenne 3anau 12 1
9 kaacc 68 68
1. Bekropel. MeToa koopiuHaT 18 1
CooTHollIeHnEe MEXy CTOPOHAMHU U
2. | yrnamu TpeyroiabHuka. CkanspHoe 11 1
MIPOM3BEJICHNE BEKTOPOB
3. JlnviHa OKPY>KHOCTH U IIJIOLIAJb Kpyra 12 1
4. JIBrokeHus 8 1
5 HauannHple cBeneHUs U3 8
CTEPEOMETPUU
6. | OO0 akcrMoMax IJIaHUMETPHUH 2
7. IToBTopenue. Pemenne 3anau 9 1

3. Conep:xkaHue mMporpaMMbl y4eO0HOT0 mpeaMeTa
7 kJacc
(68 yacoB)

Tema 1. Hauanovnote 2eomempuueckue ceéeoenus (10 uacoe)

[Ipocreiiine reomerpuueckue QUIyphl: MpsMas, TOYKa, OTPE30K, Jyd, yroi. [loHsrue
paBeHCTBa reomerpudeckux ¢uryp. CpaBHEHHE OTpPe3KOB U yrioB. M3mepeHue OTpe3KOB, IIMHA
oTpeska. M3mepenue yrios, rpagycHas mepa yria. CMEXHbBIE U BEPTUKAJIbHBIE YIJIBI, UX CBOWMCTBA.
[leprieHqUKyNISApHBIE TIPSIMBIE.

Yuawuecs oonocnel 3Hams: IpocTeiilline reoMeTpruueckue (GUrypbl ¥ UX CBOHCTBA; paBEHCTBA
duryp.

Yuawueca oOondtcnvl ymems: OOBSCHATH, UYTO TaKOE€ OTPE30K, Jyd, Yroj, Kakue (Urypsl
HA3bIBAIOTCS PAaBHBIMH, KaK CPaBHUBAIOTCA U HU3MEPAIOTCS OTPE3KH U YIJIBI, YTO TaKoe Ipajyc U
rpagycHas Mepa, Kakod Yrojl Ha3blBacTCs MpPSAMBIM, TYIBIM, OCTPBIM, pa3BEPHYTHIM, YTO TaKOE
cepenuHa OTpe3ka U OuccekTpuca yria, Kakhe YIVIbl Ha3bIBAlOTCd CMEXKHBIMHM W Kakue
BEPTUKAJIBHBIMH; (OPMYJIUPOBaTh M OOOCHOBBIBATH YTBEPXKJIEHHUS O CBOMCTBAX CMEXHBIX U
BEPTUKAIBbHBIX YIJIOB; OOBSACHATH KAKUE MPSAMbIE Ha3bIBAIOTCS NEPIEHIUKYISIPHBIMU; (OPMYINPOBAThH
U OOOCHOBBIBAaTh YTBEpPXKJIEHHE O CBOWCTBE JABYX IMpPSIMBIX, NEPHNEHIUKYISAPHBIX K TPETbEH;




n300paxkaTb W paclo3HaBaTh YKa3aHHbIE MpocTeimue ¢Gurypbl Ha uepTexax; peuarb 3aJadd,
CBSI3aHHBIE C STUMH MIPOCTEUIIMMHU (PUTYpaMH.

Tema 2. Tpeyzonvnuxu (17 uacoe)

Tpeyronsuuk. [lpu3Haku paBeHCTBa TpeyrosbHUKOB. IleprneHaukynsp Kk npsmoil. Meauansl,
OMCCEKTPUCHI M BBICOTHI TPEYroJbHHUKA. PaBHOOEAPEHHBIN TPEyroJbHUK M €ro CBOWCTBA. 3aayd Ha
MIOCTPOEHUE C TOMOILBIO LIUPKYJISL U TUHEHKH.

Yuawuecs 0ondrcnel 3nams: IOHATHE TEOPEMBI; PABEHCTBO TPEYTOJbHUKOB.

Yuawuecs 0onscrnol ymems: 0ObSICHATDH, Kakasi (UTypa Ha3bIBA€TCS TPEYTOJIbHUKOM, UTO TaKOE
BEpUIMHBI, CTOPOHBI, YIJbl W [EPUMETP TPEYTrOJIbHUKA; KAaKOW TPEYrOJIbHUK HAa3bIBACTCS
paBHOOEOPEHHBIM W KaKOH pPAaBHOCTOPOHHMM, KaKHW€ TpPEYroJbHUKH HAa3bIBAIOTCS PAaBHBIMH;
nu300paxaTb M pAaclio3HaBaTh Ha 4YepTeKaX TPEYTOJIbHUKU W HUX DJIEMEHTHI; (OpMYIHpOBaTh U
JIOKa3bIBaTh TEOPEMBbl MpPHU3HAKAX PABEHCTBA TPEYTOJIBHUKOB; OOBACHATh, UYTO HA3bIBAETCS
NEPIEeHIUKYIAPOM, MPOBEAEHHBIM U3 JaHHOW TOYKM K JaHHOW mpsAMoi; GopMylupoBaTth U
JIOKa3bIBaTh TEOPEMY O TMEPIEHAMKYIApe K MPsMOH; OOBICHATh, KAaKHE€ OTPE3KU HAa3bIBAIOTCS
MeIMaHON, OMCCEKTPUCOW M BBICOTOM TPEYroibHUKA; (HOPMYIHpPOBATh M JOKA3bIBATH TEOPEMBI O
CBOICTBaxX paBHOOEAPEHHOrO0 TPEYrOJbHUKA; pellaTh 3a/laduM, CBSI3aHHbIC C MPU3HAKAMH PaBEHCTBA
TPEYrOJIbHUKOB M CBOMCTBAMHU PAaBHOOEIPEHHOrO TPEYroJibHUKA; (OPMUPOBATH OMpeAesieHUE
OKPYXHOCTH; OOBSICHSTb, YTO TaKO€ ILEHTP, PaJUyC, XOpAa U JUaMETp OKPYKHOCTH; pellaTh
pocTeiire 3a1a4i Ha OCTPOeHUE (MOCTPOCHUE YIiia, PABHOTO IaHHOMY, ITOCTPOCHHUE OMCCEKTPHUCHI
yria, IOCTPOEHUE MEPHEHIUKYISIPHBIX MPSAMBIX, IOCTPOCHUE CEPEIUHBI OTPE3Ka) U OO0JIee CII0KHbIE
3a/1auy, UCMOJb3YIOIINE YKAa3aHHbIE MTPOCTEUINE; CONOCTABIAThH MOJYYEHHBIN pe3yabTaT C YCIOBUEM
3a/1a4M; aHAJIM3UPOBATh BO3MOXKHbIE CIIyYaH.

Tema 3. Iapannenvuvie npamote (13 uacos)

[Ipu3Haku mMmapaiieNnbHOCTH TPSIMbIX. AKCHOMa MapajjieNibHbIX mpsMbiX. CBolicTBa
MapauIeITbHBIX TPSIMBIX.

Vuawuecs oonoicnbl 3Hamsv: TapajuieibHBIC TPSMBIC; aKCHOMbBI, aKCHOMATHUYECKUH METOJ B
TEOMETPHH;, aKCHOMY IMapAJUICIBHBIX TMPSAMBIX; MPU3HAKA W CBOWCTBA MapaJUICIbHBIX MPSIMBIX,
CBSA3aHHBIE C YyIJaMH, OOpa3OBaHHBIMH TMPH T[EPECEUCHUH MABYX TMPSAMBIX CeKymled (HakpecT
JIeKANTIMH, OJTHOCTOPOHHUMH, COOTBETCTBCHHBIMHU ).

Yuawueca oOonoicnol  ymems: (HOpPMYITHpPOBATH ONpeAENCHUE TNapauieIbHBIX MPIMBIX;
OOBSCHATH C TIOMOIIBIO PUCYHKA, KaKWe YIJIB, OOpa30BaHHBIC MPH TEPECCUYCHUH IBYX TPSIMBIX
CEeKyIllel, HA3bIBAIOTCS HAKPECT JIeKAIIMMHU, KaKhe OJHOCTOPOHHMMH U KaKHU€ COOTBETCTBEHHBIMU;
(GOopMyITMPOBATh W JOKA3bIBATh TEOPEMBI, BBIPAKAIONINE MPU3HAKK MMAPAIIICIIEHOCTH JBYX MPSIMBIX;
OOBSCHATH, YTO TAaKOE€ AaKCHOMBI TEOMETPUU W KaKHE AaKCHOMBI YK€ HCIOJIb30BAINUCH paHee;
(bopMyIMPOBaTh aKCHOMY TapaUICIBHBIX MPSMBIX W BBIBOJUTH CIICACTBUS U3 Hee; GOPMYyITUPOBATh U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBaX MapallyIeNbHBIX MPSMBIX, OOpaTHbIE TeopeMaM O MpU3HAKaX
MapauIeIbHOCTH, CBSI3aHHBIX C HAKPECT JISKANTUMH, COOTBETCTBEHHBIMU U OJJHOCTOPOHHUMHU YTIIaMH,
B CBSI3U C OOBSCHSITH, YTO TAaKO€ YCIOBHE M 3aKIIOYEHHE TEOPEMbI, Kakas TeopeMa Ha3bIBaeTCs
00paTHOM 1O OTHOIICHHIO K JAHHOH TeopeMe; OOBSICHSThH, B UM 3aKITIOYaeTCsl METOJ JI0Ka3aTelIbCTBA
OT TIPOTUBHOTO; MPUBOJIUTH MPUMEPHI UCIIOIB30BaHUS 3TOTO METO/Ia; PEIIaTh 3a7aul Ha BHIUMCICHHE
JTIOKA3aTeIbCTBO U MIOCTPOSHUE, CBSI3aHHBIC C IMMApaJUICITIbHBIMU TIPSIMBIMHU.

Tema 4. Coomnowienusn mexncoy cmoponamu u yenamu mpeyzoavhuxa (18 uacos)

CymMma yrnoB TpeyroibHHKa. COOTHOIIEHHE MEXAY CTOPOHAMH M YIJIaMH TpPEYroJbHUKA.
HepaBenctBo Tpeyrompauka. [IpsMoyroiabHbIe TPEYroJbHUKHA, WX CBOWCTBA W MPHU3HAKH PAaBEHCTBA.
Paccrosnne ot Toukum 10 mpsMod. PacctosHue Mexay napaienbHbIMU MNpsiMbiMU. [locTpoenue
TPEYTOJIbHUKA 110 TPEM DJIEMEHTaM.

Yuawuecs oondcnvl 3Hams: TEOPEMY O CyMME YIIJIOB TPEYrojbHHUKA; CBOMCTBA U IPU3HAKU
PaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB; MOHATHE PACCTOSHHS MEXITY apaJlJIeTbHBIMU MPSIMBIMH.

Yuawueca oonoicnvl ymems: (QOpMYTUPOBaTH U JIOKA3bIBaTh TEOPEMY O CyYMME YIJIOB
TPEYroJibHUKa HW €€ CJEeACTBHE O BHEIIHEM YIJIE TPEYTrOJbHHUKA, MPOBOJUTH KIaCCHU(PUKAIUIO
TPEYTOJIHHUKOB TIO yriaMm; (GOpMyIUpOBaTh W JOKAa3bIBaTh TEOPEMY O COOTHOIICHUSX MEKIY



CTOPOHAMU M YIJaMH TpeyrojbHUKa (MpsMOE W OOpaTHOE YTBEPHKIEHHUS) U CIEICTBUS M3 HEE,
TEOpEMy O HEpPABEHCTBE TPEYTOJbHHUKA; (DOPMYIHpPOBATH W JOKA3bIBaTh TEOPEMbI O CBOWCTBAX
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB (TIPSIMOYTOJBHBIN TPEYroibHUK ¢ yriioM 30°, mpu3HaKu paBEHCTBA
PSIMOYTOJIBHBIX TPEYrOJbHHUKOB); (POPMYIMPOBATEH OINPENEICHUS; PACCTOSHUS OT TOYKH JI0 MPSIMONA,
paccTOsSHUSL MEXIYy NapajulebHBIMU MPSIMBIMU; pelIaTh 3aJladyd Ha BBIYUCIICHUS, J10KA3aTEIbCTBO U
MMOCTPOCHUC, CBA3AHHLIC C COOTHOUICHUAMU MCKAY CTOPOHAMHM W yIrJlaMH TpPCYrojJjbHUKAa U
paccTosTHUEM MEXIYy NMapaulebHBIMU MPSIMBIMU, PU HEOOXOAMMOCTH MPOBOJIUTH 1O XOAY PELICHUS
JOMMOJIHUTCIIBHBIC TTIOCTPOCHUS, COIIOCTABJIATH HOqueHHBIﬁ pe3yibTaT C YyCJIOBHUEM 3a/lavud, B 3ajja4ax
Ha MOCTPOEHUE HCCIIEA0BAaTh BO3MOXKHBIE CITy4Yau.

Tema 5. IToemopenue. Pewenue 3a0au (10 uacos)

8 kiacce
(68 uacos)

Tema 1. Yemovipexyzonvnuxu (20 uacos)

MHOroyroiabHuK, BBIIYKJIbIH MHOIOYTOJBHUK, YeThlpexyroibHuK. Ilapainenorpamm, ero
cBoiictBa M mpu3Haku. Tpameuus. IIpsmoyronpHuk, pom0, KBajapar, ux cBoictBa. OceBas u
LEHTpaJIbHa CHMMETPHUH.

Yuawuecs oonowcuvi 3name: BUABI YETHIPEXYTOJbHUKOB: IMapajulejorpamMmMm, MpsIMOYTOJbHHUK,
poMO, KBajpar, Tpameluio; CBOWCTBA reoMeTpuyeckux ¢uryp; Gurypsl, obiagaromnme OCeBOW WIIH
LEHTPaJIbHOW CUMMETPHEN; IPU3HAKU PABEHCTBA TPEYT OJIbHUKOB.

Yuawuecsa oonxcnvr ymems: 00OBSACHATH, YTO TAKOE MHOTOYTOJIBHUK, €0 BEPIIUHBI, CMEXKHbBIE
CTOPOHBI, JUaroHajM, M300pakaTb M PaclO3HAaBaTh MHOTOYTOJBHUKM Ha YepTEeXaxX; IOKa3bIBaTh
AJIEMEHTHl MHOTOYTOJIbHUKA, €r0 BHYTPEHHIOIO U BHEILIHIOW 00s1acTH; (OpMYJIUPOBATH ONPECIICHNE
BBIIIYKJIOTO ~ MHOTIOYIOJIbHUKA; HW300pakaTb M paclo3HaBaThb  BBIYKJIBIE M HEBBIIYKJIbIE
MHOTOYI'OJIbHUKA; (OpPMYIMpPOBaTH M JOKa3blBaTh YTBEPKICHHUE O CYMME YIVIOB BBIITYKJIOIO
MHOIOYTOJIbHUKA; OOBSCHATh, KakKue CTOPOHbI (BEpIIMHBI) YETHIPEXYroJbHUKA HAa3bIBAIOTCS
IPOTUBOMNOJIOKHBIMU; (POPMYJIMPOBATh ONpEeNICHUs MapaielorpaMMa, Tpaneluu, paBHOOeApeHHON
U IPSMOYTOJIbHOM Tpameuui, NpsMOYroJIbHUKa, poM0a, KBaJpara; n300pakaThb U PaCMO3HABATH ITH
YEeTBHIPEXYTOJIbHUKH; (OPMYJIMPOBATh U JIOKA3bIBaTh YTBEPXKACHHUS 00 MX CBOMCTBAaX M NpPU3HAKAX;
pemars 3aJayd Ha BBIUYMCICHME, JIOKA3aTeIbCTBO M IIOCTPOEHHUE, CBSI3aHHBIE C ATHUMHM BUAAMHU
YEeTBIPEXYTOJIbHUKOB; OOBSCHATh, KAaKU€ JIBE€ TOYKH HA3bIBAIOTCS CUMMETPUYHBIMU OTHOCHUTEIHHO
npsMOi (TOYKHM), B KAKOM ciy4ae (purypa Ha3bIBaeTCs CHMMETPUYHON OTHOCUTEIBHO MPSIMOi (TOUKN)
U 4TO Takoe OCh (LIEHTP) CUMMETpUU (DUTYpBI; MPUBOJUTH HMpUMEPHl (HUTYyp, 00JIaJaroIMX OCEBOM
(LeHTpanbHOM) CUMMETpHEH, a TaKXKe MPUMEPhl OCEBOM M LIEHTPAIbHOM CUMMETPHI B OKpYKarolien
Hac 00CTaHOBKE.

Tema 2. ITnowaos (21 uac)

IlonsTe mnnomwaau MHOroOyrojdpHuka. Ilnomanm npsMoOyroipHHKa, NapauIeIOrpaMMma,
TpeyrojibHHKa, Tpanenuu. Teopema [Iudaropa.

Yuawueca oonocner 3Hams: GOPMYNbl IUIOINAACH NPAMOYroJbHHUKA, Mapajjierorpamma,
TpeyrojbHHUKa, Tpanenuu; reopemy Iludaropa.

Yuawueca oOonxcmuvr  ymems: OOBSICHATH, KaK IPOU3BOAUTCS HM3MEpPEHHE IUIOMIACH
MHOTOYT'OJIbHUKOB; ()OpMYyJIMPOBAaTh OCHOBHBIE CBOWCTBA IUIOMIAJIE M BBIBOAUTH C UX IOMOIIBIO
dopmynbl  TUIOMIAZie  NPAMOYTOJIbHUKA,  MapajuleliorpaMMa,  TPEeYroJIbHUKa,  Tparleluw;
bopMynupoBaTh M JIOKa3bIBaTh TEOPEMY OO0 OTHOILIEHUSX IUIOUIa/ield TPEyrojbHUKOB, UMEIOIIUX I10
paBHOMY yriy; (GopMyiIHpoBaTh M JOKa3biBaTh TeopeMy lludaropa m obpaTHyro eif; BBIBOIUTH
dopmyny ['epona /g ruiomany TpeyrojibHUKA; peliaTh 3aJayd HAa BBIUMCIEHHME U JI0KA3aTelbCTBO,
CBsi3aHHBIE ¢ (hopMynamH IIomanei u reopemoii [Mugaropa.



Tema 3. IToooonvie mpeyzonvnuku (26 uacos)

[TopoGubIe TpeyronbHuKU. [Ipu3Haku mogooust TpeyroabHUKoB. [IpuMenenne mogoous k
J0KAa3aTeNbCTBY TEOPEM U pelieHuto 3a1a4. CHHYC, KOCUHYC U TaHT'€HC OCTPOTrO yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Yuawueca oondicnvl 3Hams: TOHATHE TOJOOHBIX TPEYrOJbLHUKOB; MPU3HAKK MON00US
TPEYTOJIHHUKOB; TEOPEMY O CpPEIHEH JTUHHUHM TPEYTOJBHUKOB; YTBEPKICHHE O TOYKE IEepEeCceUeHUs
MEJMaH TPEYrojbHUKA, YTBEPXKICHUS O MPOMNOPIUOHATIBHBIX OTpe3kax B MPSIMOYTOJIbHOM
TPEYroJbHUKE; CHHYC, KOCUHYC U TAHT'€HC OCTPOTO YTIJia MPsIMOYTOJIbHOTO TPEYTOIbHUKA.

Yuawueca oondxcnvl  ymemv: OOBSICHATH IOHSATHE IPOMOPLHUOHAIBHOCTH  OTPE3KOB;
dbopMyIupOBaTh  ONpEACNCHUS  IMOJAOOHBIX  TPEYrOJbHUKOB M Koddduiuenta  mogodus;
(dbopMyIMpOBaTh U JTOKA3bIBATh TEOPEMBI: 00 OTHONIICHHWHU ILIOMAACH MOAOOHBIX TPEYrOJIHLHUKOB, O
MpU3HaKax IOA0OHS TPEYroJbHUKOB, O CpeAHEW JIMHHM TPEYroJbHHKA, O IEepPECeUYeHUU MeauaH
TPEYrOJIbHUKA, O MPOTOPIMOHATIBHBIX OTPE3KaxX B MPSMOYTOJIBHOM TPEYTOJbHUKE; OOBSICHITH, YTO
Takoe METOJl MOJ00us B 3aJja4ax Ha IMOCTPOEHHUE, U MIPUBOJIUTH IPUMEPHI IPUMEHEHHS STOTO METO/A;
OOBSCHATh, KaK MOXXHO HCIOJB30BaTh CBOWCTBA MOJMOOHBIX TPEYrOJBHUKOB B HW3MEPHUTEIBHBIX
paboTax Ha MECTHOCTH; OOBSCHSATHb, KaK BBECTH IOHSATHE MOAOOMS IJs MPOM3BOJBHBIX (UTYD;
dbopMynHpoBaTh OmpeseNieHHe U WIUTIOCTPUPOBAThH MOHITHE CHHYCA, KOCHHYCAa M TaHTE€HCa OCTPOro
yria MOpsSMOYTOJIbHOIO TPEYTOJIbHUKA; BBIBOAUTH OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO U
3HAYCHUS CHHYCA, KOCMHYyca W TaHreHca st yrioB 30°, 45°, 60°; pemarb 3amauu, CBSI3aHHBIE C
no100MeM TPEeYroJIbHUKOB, JIJISl BEIYUCICHUS 3HAUEHUN TPUTOHOMETPUUECKUX (PYHKIIMIA UCIIOIb30BaTh
KOMITBIOTEPHBIE TIPOTPAMMEBL.

Tema 4. Oxpyscnocme (23 uaca)

B3aumMHoe pacnionoxxeHue npsaMoil u okpyxxHocTH. KacaTenbHast U OKpY>KHOCTH, €€ CBOUCTBO U
npusHak. LleHTpanbHble U BIMCAHHBIE YIIIbl. YeThIpe 3aMedaTesbHble TOUKH TPEYroJIbHUKA.
BriucanHas 1 onucaHHas OKPYXHOCTH.

Yuawuecs oondxcHvl 3Hams: yTBEpKIEHHUS O TOUKE TMEPECEUCHUsT OUCCEKTPUC TPEYTOJIbHUKA U
TOYKE IEPEeCeUYEHUs] CEPeAMHHBIX NEPIEHAUKYISAPOB K CTOPOHAM TPEYrOJbHUKA; TEOpEeMYy O TOYKE
NEePECEYEHHs] BBICOT TPEYTrOJbHHKA; CBOMCTBO CTOPOH OIMCAHHOIO YETHIPEXYTOJIbHHWKA; CBOMCTBO
YIJI0B BIIMCAHHOT'O YETHIPEXYrOJIbHUKA

Yuawuecsa oondrcnvl ymems: UCCIENOBATh B3aUMHOE PACIOJIOKEHUE MPSAMOU U OKPYKHOCTH;
(bopMynHupoBaTh ONpeieieHne KacaTeIbHON K OKPY>KHOCTH; (POPMYIMPOBATh U TOKA3bIBATh TEOPEMBI:
O CBOIICTBE KacaTeJbHOM, O MpPHU3HAKE KacaTelbHOM, 00 OTpe3Kax KacaTelbHbIX, MPOBEAEHHBIX W3
OJTHOW TOYKH; (POPMYIHPOBATh MOHATHUS LIEHTPAIBHOIO YIila M TpaJyCHOM Mepbl JyI'M OKPYXKHOCTH;
dbopMynupoBaTh U JOKa3blBaThb TEOPEMbI: O BIHMCAHHOM YIJIe, O TIPOM3BEJIEHUU OTPE3KOB
nepeceKaroIuxcst Xop1; (GpopMyIupoBaTh U JI0Ka3blBaTh TEOPEMBI, CBSI3aHHBIE C 3aMeyaTeIbHBIMU
TOYKaAMHM TpPEYTroJbHUKA: O OMCCEKTpuce yria M, Kak CIEACTBHE, O MEepecedeHUH OUCCEKTpUC
TPEYrOJIbHUKA; O CEPEIMHHOM NEPINEHIUKYIAPE K OTPE3KYy M, KaK CIEICTBUE, O IEPECEUECHUU
CEpEIUHHBIX MMEPIEeHIUKYJISIPOB K CTOPOHAM TPEYroJbHUKA; O MEPEeCEUYCHUU BBICOT TPEYTOJIbHUKA;
(bopMyIHpOBaTh OIpeNeIeHUs] OKPY)KHOCTEH, BIMCAHHOW B MHOTOYTOJIBHUK W ONHCAaHHOH OKOJIO
MHOTOYTOJIbHUKA; (OpPMYJIUPOBAaTh M JIOKa3bIBaTh TEOPEMBbI: 00 OKpPY)KHOCTH, BIHCAHHON B
TPEYroJbHUK; 00 OKPY)KHOCTH, ONHCAHHOH OKOJO TPEYrojbHHKAa; O CBOICTBE CTOPOH OMMCAHHOTO
YeThIPEXYTOJIbHUKA; O CBOWCTBE YIJIOB BIIMCAaHHOTO YETHIPEXYrOJIbHMKA; pellaTh 3ajadd Ha
BBIUMCJIEHHE, JOKa3aTeIbCTBO U IIOCTPOEHHUE, CBS3aHHBIE C OKPYXHOCTBIO, BIIMCAHHBIMH H
ONMCAHHBIMH TPEYroJIbHUKaMH M YEThIPEXYrOJbHUKAMM; HCCIEA0BaTh CBOMCTBA KOH(pUTypaluii,
CBSI3aHHBIX C OKPYKHOCTBIO, C IIOMOILbIO KOMITBIOTEPHBIX MPOTrpamMM.

Tema 5. ITosmopenue. Pewenue 3a0au (12 uacog)



9 kjacc
(68 uacoB)

Tema 1. Bekmopwvi. Memoo koopounam (18 uacoe)

[Tonstue BekTopa. PaBeHCTBO BekTOpoB. ClOXKEHHE M BBIYUTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha yucio. Pa3noxenue BeKTopa Mo AByM HEKOJUIMHEApHBIM BekTopaM. KoopauHatsl BeKTopa.
[Ipocreiilve 3aauu B KOOpJMHATAX. Y PaBHEHUS! OKPYXHOCTH U NpsAMol. [IpuMeHeHne BEKTOpOB U
KOOPJIMHAT TP PEILICHUH 3a/1a4.

Yuawueca oOonocuvt 3nams: TOHSATHE BEKTOpPA; KOOPAMHATHI BEKTOpA; METOJ KOOPAMHAT,
orpeziefiecHue BEKTOPOB M PAaBHBIX BEKTOPOB; 3aKOHbBI CIIOXKEHHS; OINpEeAeNieHUE pPa3HOCTU JBYX
BEKTOPOB, MPOTUBOIOJIOKHBIX BEKTOPOB: KAKOW BEKTOpP HA3bIBACTCS MPOU3BEACHHUEM BEKTOpa Ha
YHCII0, KAaKOH OTPE30K HAa3bIBAETCS CpelHeW JTUHUEH Tpareuuu; GopMyIHpOBKH U JI0KA3aTEIbCTBA
JIEMMBI O KOJUTMHEAPHBIX BEKTOpax; TEOPEMbl O PA3JIOKEHUU BEKTOpa IO JIBYM HEKOJUIMHEAPHBIM
BEeKTOpaMm; (popMysibl KOOPAMHAT BEKTOpA Yepe3 KOOPAUHATHI €ro KOHIA M HaJala.

Yuawuecsa Oondxcnvl ymems: n300pakaTb U 0003HAYaTh BEKTOPHI, OTKJIAIbIBATh OT JaHHOM
TOYKH BEKTOp, PaBHBI JaHHOMY; (OPMYIMpPOBATH OIpEAeTCHUS W WUIIOCTPUPOBATH TMOHSATHS
BEKTOpa, €ro JUIMHBI, KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB; MOTHUBUPOBATH BBEACHHUE MOHATUNA M
NENCTBUI, CBA3aHHBIX C BEKTOPAaMHU, COOTBETCTBYIOIIMMH MPUMEPaMH, OTHOCSIIUMUCS K (PU3HUECKUM
BEKTOPHBIM BEJTUYMHAM; IIPUMEHATH BEKTOPHI U JCHCTBUSA HAJl HUMH MPU PEIICHUH T€OMETPUUYECKUX
3a1a4; OOBACHATH M WILIIOCTPUPOBATH MOHATHS MPSIMOYTOJBHOM CHUCTEMBbI KOOpPIAMHAT, KOOPIHHAT
TOYKH U KOOPAMHAT BEKTOPA; BHIBOJUTH M MCIOJb30BaTh MPHU PEIICHUH 3a7a4 (GOPMYJIbl KOOPIUHAT
CepeIuHbl OTPEe3Ka, IJIMHBI BEKTOPA, PACCTOSHUS MEXAY JABYMS TOUYKAMH, YPABHEHUS OKPY>KHOCTHU U
IPSAMOM.

Tema 2. Coomnowenus mexncoy cmoponamu u yenamu mpeyzoinvnuka. Ckanapnoe npouseeoenue
eéexkmopoeg (11 uacos)

CuHyc, KOCHHYC M TaHT€HC yrijia. TeopeMbl CHHYCOB U KOCHHYCOB. PerieHue TpeyrojabHUKOB.
CxansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 IPUMEHEHNE B TEOMETPUUECKUX 3a7a4ax.

Yuawuecs 0ondcnvl 3Hams: Kak BBOASTCA CUHYC, KOCUHYC U TaHTeHC JUIs yriioB oT 0°10 180°;
JI0Ka3aTelIbCTBO TEOPEMBbI CHHYCOB M KOCMHYCOB; CKaJISIPHOE MTPOU3BE/IEHUE BEKTOPOB.

Yuawuecs oOonocnvr ymemsn: (HopMyIupoBaTh W WILIIOCTPUPOBATH OMpEEICHUS CUHYCA,
KOCHHYca U TaHreHca yrioB oT 0°mo 180°; BBIBOOUTH OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO U
dbopmysel pUBEACHUS; POPMYIMPOBATH U JOKA3bIBaTh TEOPEMBI CHHYCOB U KOCHUHYCOB; NMPUMEHSTh
UX TIPU PEIICHUU TPEYroJIbHUKOB; OOBSACHATh KaK MCIOIB3YETCS] TPUTOHOMETpHUecKue (HOpMYIbI B
W3MEPUTEIIBHBIX padoTax Ha MECTHOCTH; (OPMYJIHUPOBATH OMPEACNICHUS YIJia MEXAY BEKTOpaMH H
CKaJISIPHOTO TPOU3BEACHHUS BEKTOPOB; BBIBOAUTH (HOPMYNy CKaISIPHOTO TMPOU3BEACHUS Uepe3
KOOPJIMHATHI BEKTOPOB; (POPMYJIHPOBATH W OOOCHOBBIBATH YTBEPXKICHHE O CBOMCTBAX CKaJSPHOTO
MIPOU3BEJICHNUS; UCTIOIb30BATh CKAISIPHOE TPOU3BEICHNE BEKTOPOB MIPH PEILICHUH 3a/1a4.

Tema 3. /Inuna oxkpyymcnocmu u naouiadw kpyea (12 uacoe)

[IpaBunbHbIE ~ MHOTOYroNbHUKH.  OKpYXKHOCTH,  ONHCAHHAas  OKOJIO  IPAaBUIBHOTO
MHOTOYTOJIbHUKAa ¥ BIHCaHHas B Hero. [locTpoeHWe MpaBUIBHBIX MHOTOYTOJBHUKOB. JlmmHA
okpyxHocTH. [Imomanp kpyra.

Yuawuecs oondcnvl 3Hams: ONpeNeNieHue TPaBUI MHOTOYTONbHHUKA, MOHSATHS JUIMHBI
OKPYXKHOCTH, IUIOIIaTX Kpyra, (JOpMYJbl UX BBIUMCICHUS, TEOPEMBI 00 OKPYKHOCTSIX, ONMUCAHHOU
OKOJIO MPABUIBHOTO MHOTOYTOJIbHUKA M BIMCAHHON B HETO.

Vuawuecs oonocnel ymems: (HOpMyITHPOBATH OMpEesICHHE MPABHIBHOTO MHOTOYTOJIBHHKA;
dbopMynupoBaTh U JOKa3bIiBaTh TEOpPEMbl 00 OKPYKHOCTAX, OMHCAHHON OKOJO MPaBUIBHOTO
MHOI'OYroJIbHHUKa H BIIMCAHHOU B HETO0., BBIBOAWTH M HCIIOJb30BAThH q)OpMy.]'H)I IJIs1 BBIYUCIICHUSA
TUTONIA/IA TIPABUIIBHOTO MHOTOYTOJIbHHKA, €T0 CTOPOHBI U paauyca BIIMCAHHOW OKPYXHOCTH; peliaTh
3aaa4i Ha MOCTPOCHHUEC IMPABUJIBHBIX MHOI'OYI'OJIBHUKOB, OOBSICHITH IOHSITHS JAJIMHBI OKPYXHOCTHU U
TUIOMIA/IA KPYTa; BBIBOAUTH (DOPMYIIBI AJIsi BBIYUCICHUS ITMHBI OKPYXHOCTH U JJIMHBI TyTH, TUIOIIA I
Kpyra ¥ IJIOMAAN KPYTOBOTO CEKTOPA; MPUMEHSATh 3TH (POPMYIIbI PU PELIEHUH 3a1a4.



Tema 4. /leusicenusn (8 uacos)

OTtoOpakenue mnockoctu Ha cebs. [Torsitue nBrxkenus. OceBasi U IICHTPATbHAS] CHMMETPHH.
[TapannensHbii iepenoc. [loBopoT. HanoxxeHus u 1BUKEHUS.

Yuawuecs 0ondcnvl 3Hams: TIOHSATHE IBUKEHUS, €TO CBOMCTBA, BUJIBI; ONIPEICIICHUE TBUKCHUS
IJIOCKOCTH.

Yuawuecs oondichvl ymems: OOBACHATH, YTO TAKOE OTOOpPAKCHHE IUIOCKOCTH Ha ce0s W B
KaKOM CJIy4ae OHO Ha3bIBACTCs JIBIDKCHHMEM IUIOCKOCTH; OOBSICHSTH, YTO TaKOE OCEBas CUMMETPHSI,
[EHTpaJIbHAs CUMMETPHS, TapaUIeIbHBIA TIEPEHOC U MOBOPOT; OOOCHOBBIBATH, YTO 3TU OTOOPAKEHUS
IJIOCKOCTH Ha CeOsl SABISAIOTCS ABUKEHUSMH, OOBSICHATH, KAaKOBa CBSI3b MEXKAY IBWIKCHUSAMH M
HaJIO’)KCHUSIMH; MILTIOCTPUPOBATH OCHOBHBIC BUJIBI JBHKEHUM.

Tema 5. Hauanvhule céedenusn uz cmepeomempuu (8 uacos)

[Ipenmer crepeomerpun. ['eomeTprueckue Teaa U MOBEPXHOCTH. MHOTOTPaHHHUKH: MPU3MA,
napajuiesienune1, nupaMmuaa, GopmMysbl JUisl BBIYUCIEHUs 00beMOB. Tena U MOBEPXHOCTH BpAIICHUS:
WIMH]IP, KOHYC, cdepa, 1map, GopMyIbl TSl BRIYUCICHUS UX TUIONIAIel TOBEPXHOCTEH U 00HEMOB.

Yuawueca oOondcuvt 3namv: TPOCTEHIINE MHOTOTPAHHHUKH: TMPU3MY, Mapaljiesenumnes,
MUpaMHTy; Tella: TWINHIP, KOHYC, cdepa, map; GopMyssl Uik BBIMUCIICHUN TJIOMAIeH MOBEPXHOCTEH
U 00BEMOB Tel.

Yuawueca Oonowcner ymems: OOBACHATH, YTO TaKO€ MHOTOTPaHHHK, €ro rpanu, pédpa,
BEPIIMHEI, JUArOHAIN, KAKOW MHOTOTPAHHUK HA3bIBACTCS BBITYKJIBIM, YTO TAKOE /-yroJIbHAS TIPHU3MA,
e€ ocHOBaHHA, OOKOBBIE TpaHH U OOKOBBIE pEOpa, Kakas MpU3Ma Ha3bIBaeTCS MPSAMOM U Kakas
HAKJIOHHOHM, YTO TaKOe BBICOTA MPHU3MBI, KaKas MpPU3Ma HA3bIBACTCS MAPAJUICIICIIUIICIOM U KaKou
napasuiefienune/l Ha3bIBaeTCs MPSIMOYTOJIBHBIM; (OPMYIUpPOBAaTh U OOOCHOBBIBATH YTBEPKICHUS O
CBOMCTBE JWAroHaJeld Tmapajulelienuneaa W O  KBajJpaTe JUATOHAIA  MPSIMOYTOJIBHOTO
napasuiesienunena; o0bsACHATh, YTO TaKoe 00bEM MHOTOTPAHHUKA; BHIBOJAUTH (C MOMOIIBIO0 MPUHIUIIA
Kapanbepu) popmyny 00bEMa MPSAMOYTOIBHOTO TapalIeICIHIea; OObSICHITh, KAKOH MHOTOTPaHHUK
HA3bIBACTCS MMUPAMHJION, YTO TaKOe OCHOBaHHE, BEpIlIMHA, OOKOBBIE TpaHH, OOKOBBIE pEOpa U BhICOTA
MUPAMHJIBI, KaKas MUPaMUJIa Ha3bIBACTCS MPABUIBHOM, YTO Takoe armodeMa MPaBHIILHON MHpPaMUJIbI,
IPUBOIUTH (HOpMYyITy 00bEMa MUPaMUIIBL; OOBICHITH, KAKOE TEJI0 HAa3bIBACTCS MIIUHAPOM, YTO TAKOE
€ro 0ocChb, BBICOTA, OCHOBAaHMs, PaJnyC, OOKOBas MOBEPXHOCTh, OOpa3yrolIve, pa3BepTka OOKOBOM
MOBEPXHOCTH, KAKUMHU (HOpMyJIaMU BBIPaXKarOTCs 00BEM U TIOIIAIb OOKOBOM MOBEPXHOCTH IUIUHAPA;
OOBSCHATh, KaKOe TEJI0 Ha3bIBaeTCS KOHYCOM, YTO TaKO€ €ro OCh, BBICOTA, OCHOBaHHWE, OOKOBas
MOBEPXHOCTh, OOpa3yrolue, pa3BépTka OOKOBOI MOBEPXHOCTH, KaKMMH (HOpPMYyJIaMU BBIpaKalOTCA
00BEM KOHyCa W IUIOMAJb OOKOBOW TOBEPXHOCTH; OOBICHITH, Kakas IOBEPXHOCTh HA3BIBACTCS
chepoif U Kakoe TeNo Ha3bIBaeTCs IIAPOM, YTO TAaKOE paguyc W auaMeTp cdepsl (11apa), KaKuMu
dbopMynaMu BbIpakaroTca 00bEM I1apa U MmIomaab chepbl; 1300pakaTh U paclo3Haellb Ha PUCYHKAX
npu3My, napajuieJenune1, TupaMuy, IIHHIP, KOHYC, I1ap.

Tema 6. 06 axcuomax nnanumempuu (2 uaca)
becena 06 akcroMax miaHUMETPUU.
Yuawuecs 0ondchel 3Hams: CUCTEMY aKCUOM TUIAHUMETPUU, aKCHOMATUYECKUN METO].
Vuawuecss Oondicnvl  ymems: OOBACHATH, 4YTO TaKOE CHCTEMa aKCHOM T'C€OMETPHH,
AKCHOMaTHYECKHI METO/I.

Tema 7. lloemopenue. Pewenue 3a0au (9 uacoes)
4. TpeOoBaHusl K YPOBHIO NOATOTOBKH YUYAIIIMXCS 10 reOMETPUM

3a Kypc 7 Kiaacca

K koHnIry 7 xnacca yyaniuecst JOJKHBI OBJIAJETh CIECIYIOUIUMU YMEHUSIMU U HaBbIKAMU:
- pacrio3HaBaTb Ha 4YCEPTEKAX, PHUCYHKAX, MOACIIIX MW B OKpPYXaromeM MHPE IUIOCKUC H
MIPOCTPAHCTBEHHBIE TEOMETPUIECKHE (DUTYPHI;
- IMOJIB30BATLCH SA3BIKOM I'€OMETPUUN IJIA OIMMCAHUA MPEAMETOB OKPYNKAIOIICTO MUpa U UX B3AUMHOT'O
PacoIOKEeHUS;



- pacro3HaBaTh M HW300paXaThb Ha UYEpTeXKaX M PHUCYHKAX TIeOMeTpU4ecKue ¢GUrypsl M Hx
KOH(HTypaInu;

- pemaTth HECJOXHBIE 3a7a4d Ha TOCTPOCHHE, NMPHUMEHSSI OCHOBHBIC AITOPUTMBI TOCTPOCHHUS C
MOMOIIBIO ITUPKYJIS U IMHEHKH.

3a Kypc 8 kiacca

K koniy 8 ximacca yvamiuecs JODKHBI OBIIAICTh CICAYIONIMMA YMEHUSIMH U HAaBBIKAMU:
- BBIYHCIATH TUIOMIAU MPSIMOYTOJIBHOTO IMapaJLIeIICIIUIIe I,
- TIOJIB30BATHCS SI3BIKOM T€OMETPHH JJIsl OTMCAHHS MTPEIMETOB OKPYKAIOIIET0 MUPa U MX B3AaUMHOT'O
PAacCIONIOKEHHS,;
- pacmo3HaBaTh W H300pakaTh HA YEPTE)KAaX M PHCYHKAX TIeoMeTpHYecKne QUTYphl H HX
KOH(pUTypamnuu;

3a Kypc 9 kiacca

K KOHIY 9 knacca yqamuecsa OO0JDKHBI OBJIAACTh CICAYIOIUMHA YMCHUAMU U HAaBBIKAMMU:
- ONpeNeNATh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYpHI JTUHEHHBIE pa3Mepbl caMoil (purypsl u
Ha000poT;
- BBIYHCIATH 00BEM MPSMOYTOJIBHOTO MapaieNenune/a.
- BbIYUCIIATH O6”I)éMI)I IMPOCTPAHCTBCHHBIX reoOMCTPHUICCKUX (bl/Ipr, COCTAaBJICHHBIX nu3
MPSIMOYTOJIBHBIX MapaljieNenune/1oB;
- IMPUMCHATH ITIOHATUC paSBépTKI/I AJI BBITIOJITHCHUA IMTPAKTUYCCKUX paCLIéTOB.
- pacro3HaBaTh Pa3BEPTKU KyOa, MPSMOYTOJBHOTO MapaljieNenuresa, MpaBUIbHOW MUPaMUIBI,
LUIMHApPA U KOHYCA.

5. Cucrema olleHMBAHUA M0 FeOMeTPUH

O0s3aTenpHBIe (OPMBI KOHTPOJSI 3HAHUM WM YMEHHH YYalIUXCs: TEKyIlas, MPOMEKYTOYHAs
arTecTarysl.

Tekymas arrecranusi HOpPOBOAUTCA B (oOpME: YCTHOTO ONpPOCa, CAMOCTOSTENBHBIX H
POBEPOYHBIX PA0OT, 3a4eTa.

[IpomexxyTouHast arTecTanusi NPOBOAUTCS B (OpMe TPAIUIMOHHBIX JAWAarHOCTUYECKUX H
KOHTPOJIBHBIX paboT.

1. Onenka NnMCbMEHHBIX KOHTPOJIBHBIX padoT

OtmeTka «5» CTaBUTCS B CIEAYIOIIEM CIIydae:

- pa0oTa BBIIIOJIHEHA TIOJTHOCTHIO;

- BJIOTUYECKUX PACCYKJICHHUSIX U 0OOCHOBAaHMM PELIeHUs HET POOEeIoB U OMIHOOK;

- B pEUICHUM HET MaTeMaTHUYeCKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTh, ONMCKA, HE SBISIOLIASCS
CJIEZICTBHEM HE3HAHUS WM HETOHMMAaHUS MaTepuaa).

OtMeTKa «4» CTaBUTCS B CIIENYIOIIEM Cydae:

- paboTa BBIMOJHEHA MOJIHOCTHIO, HO OOOCHOBAHUS IIAroB PELICHHUs HEJOCTaTOYHBI (€C/IM yMEHUe
000CHOBBIBATh PACCYKIEHUS HE SIBISUIOCH CIIEUATbHBIM O0BEKTOM MPOBEPKH);

- JIOmyIIeHa OJiHa OIIMOKa UM JBA-TPH HEJ0YETa B BHIKJIA/IKAX, PUCYHKAX, UepTexkax WU rpadukax
(ecmu 3TH BUBI pabOTHI HE SIBISUTUCH CHEIMATbHBIM 00BEKTOM IIPOBEPKH ).

OtmeTKa «3» CTaBUTCS B CIEAYIOIIEM CIIydae:

- JIOMyIIeHbI Oosiee OJIHOM OLIMOKU WM ABYX-TPEX HEIOYETOB B BBHIKJIAJKAX, PUCYHKAX, YepTexax
WK TpaduKax, HO yJalluiics BiaaeeT 00s3aTeIbHBIMA YMEHUSIMHU T10 TPOBEPSIEMON TEME.

OtMmeTKa «2» CTaBUTCS B CIEIYIOIIEM ClIydae:

- JIONYIICHBbI CYIIECTBEHHbIE OIIMOKH, MOKAa3aBIIME, YTO YYalIWiics HE BIIaJeeT 00s3aTelbHBIMU
YMEHMSIMH 110 IPOBEPSIEMOM TEME B ITOJIHOM 00bEME.

VY4urenp MOXKET MOBBICUTh OTMETKY 3a OPUTMHAJIBHBIN OTBET Ha BOIPOC WM OPUTMHAIBHOE
pelleHne 3aJa4i, KOTOpble CBUIETENbCTBYIOT O BHICOKOM MaTEMaTHUYECKOM Pa3BUTUU 00YUaIOLIErocs;
3a pemieHue Oosiee CIOXHOM 3aaud WIM OTBET Ha Oojiee CIOXHBIM BONMPOC, MPEIOKEHHBIE
yyauiemycs JOMOJIHUTEIbHO MOCIE BRIMOJIHEHNS UM KaKUX-IH00 IPYTUX 3aJaHHi.



2. OueHKa yCTHBIX OTBETOB

OTtMeTKa «5» CTaBUTCS B CIEAYIOIIEM CIyYae:
- TIOJIHO pacKpblUl CoOJIep’)KaHUE MaTepuana B 00beMe, NPeJyCMOTPEHHOM MpOrpaMMond U
y4eOHUKOM;
- U3JIOKWJ MaTepuall TPaMOTHBIM SI3bIKOM B OINPEICNIEHHOM JIOTHYECKON IOCIeq0BaTeIbHOCTH,
TOYHO MCIIOJIb3YSd MaTEMATHUECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY;
- MPaBWIbHO BBIMOJIHUI PUCYHKH, YEPTEXKH, IPaUKH, COMYyTCTBYIOIINE OTBETY;
- TOKa3aJl YMEHHE WUIIOCTPHUPOBATh TEOPETUUYECKUE TIOJIOKEHUSI KOHKPETHBIMH MpUMEpaMH,
PUMEHSTh UX B HOBOM CUTYallMH MPH BBITOJIHEHUU MPAKTUYECKOTO 3aaHNUS;
- MPOJEMOHCTPUPOBAI YCBOEHUE paHee M3Y4YEHHBIX COITYTCTBYIOIIUX BOIPOCOB,
c(OPMHPOBAHHOCTH ¥ YCTOHUMBOCTD UCIIOJIb3YEMBIX ITPU OTBETE YMEHHUI U HaBBIKOB;
- OTBEYaJ CaMOCTOSATEIbHO 0€3 HAaBOASAIIUX BOIIPOCOB YUUTEIIS;
- BO3MOXHBI OJIHA-/IB€ HETOYHOCTH MPU OCBEIIEHUH BTOPOCTEIICHHBIX BOIPOCOB MJIM B BBHIKJIAJIKAX,
KOTOpBIE€ YUEHHUK JIETKO MCIPABUII IO 3aMEUaHUIO YUUTEIIS.

OtmMmeTka «4» CTaBUTCS B CIIEIYIOLIEM CITyYae:
- €CJIM OH YAOBIIETBOPSET B OCHOBHOM TPEOOBaHUSM Ha OLEHKY «5», HO MPHU 3TOM HMMEET OJUH U3
HEJIOCTAaTKOB: B M3JIOKEHUH JIOMYIIEHBl HEOONbIIMe MpoOesbl, HE WCKAa3WBIIMNE MaTEeMaTHYECKOTO
COJIep’KaHusl OTBETA;
- JIONYILIEHbI OJMH-/IBa HEJI0UETa IPU OCBEIIEHUH OCHOBHOI'O COJAEP)KAHUS OTBETA, UCIPABICHHbIE
0 3aMEUYaHUIO YUUTES;
- JIOMYIIEHbI omKOKa win 0oJiee IByX HEI0YETOB IPU OCBELIEHUH BTOPOCTEINEHHBIX BOIPOCOB WIIN
B BBIKJIQJIKaX, JIETKO MCIIPABJICHHBIC 110 3aMEYAHUIO YUUTEJIS.

OtmMmeTka «3» CTaBUTCS B CJIEIYIOLIEM CITy4ae:
- HEMOJIHO WM HEeNOCJIeI0BaTeIbHO PACKPBITO COAEpKAHME MaTepuana, HO IO0Ka3aHo ooiiee
MOHMMaHHE BOMPOCA M TPOJIEMOHCTPUPOBAHBI YMEHUs, JOCTATOYHBIC JUIS JAJIbHEUIIETO YCBOCHUS
IPOrPaMMHOTO MaTepHana;
- UMENHUCh 3aTPyIHEHHsS WIH JOMYIIEHbl OMMOKA B OIPENEICHUH MOHATUH, HMCIIOIb30BAaHUH
MaTEeMaTUYeCKON TEPMHUHOJOTUHU, 4YepTeXaX, BBIKJIAJKaX, HWCIPABICHHbIE I[IOCIE HECKOJIbKHX
HABOJSIIIUX BOIPOCOB YUUTEIIS,
- YYEHHK He CHpaBWICi C TPUMEHEHHWEM TEOpUHU B HOBOW CUTYallMM TPU BbINOJIHEHUH
MPAKTUYECKOT0 3aJJaHMsl, HO BBIIOJIHUI 33JaHie 0043aTeIbHOTO YPOBHS CIOXKHOCTHU IO JAaHHOU TEME;
- TpU 3HAaHUM TEOPETUYECKOI0 MaTepHasa BhISBIEHA HEJI0OCTaTOYHAs C(OPMUPOBAHHOCTh OCHOBHBIX
YMEHUI U HAaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOIIEM CIyvae:
- HE PaCKpbITO OCHOBHOE CO/IEpKaHHUE yueOHOro MaTepuaa;
- oOHapyXeHO HE3HAaHWE WJIM HENOHMMaHHE YYEHHKOM Oojblled MM Haulojiee BaXXHOM 4acTH
yueOHOro MaTepuana;
- JONyIIeHbl OWIMOKM B ONpPEACNCHUM TOHATHH, TNpU HCHOJIB30BAHUU MaTeMaTHYeCKON
TEPMUHOJIOTHH, B PUCYHKaX, 4epTekax, rpadukax, B BBIKJIAJKAaX, KOTOPbIE HE WCIPABJICHBI ITOCIE
HECKOJIbKUX HaBOJAIINX BOMPOCOB YUUTEIIS.

3. [lepeveHn ommooK

[Ipu ouileHke 3HAHMIA, YMEHHI U HABBIKOB YYaIIUXCs CIEIyeT yUYUThIBaTh Bce OIMOKU (TpyObIe
U HerpyObI€) U HETOUETHI.

I'pyObiMu cuuTaOTCS OIIUOKH:
- HE3HaHHE OIpENEeNICHUS OCHOBHBIX MOHSATHI, 3aKOHOB, MPaBUJI, OCHOBHBIX ITOJIOKEHUH TEOPHH,
He3HaHHue (HopMyI1, OOIIETIPHUHATHIX CUMBOJIOB 0003HAYEHUH BEIMUMH, €AUHHIL UX U3MEPEHUS;
- He3HaHWE HAMMEHOBAHWH €MHHII U3MEPEHUS;
- HEYMEHME BBIJICJIUTh B OTBETE IJIaBHOE;
- HEyMEHHE NPUMEHSTh 3HAHUS, aJITOPUTMBI JIJTsI PEIICHIS 3a/1a4;
- HEyMEHHMeE JeJaTh BBIBOJbI M 0000IIeHNS;
- HEYMEHHE YHTaTh U CTPOUTH TPa(HKH;
- HEyMEHHME NOJIb30BaThCs IEPBOUCTOUYHUKAMH, yIEOHUKOM U CIIPaBOYHHKAMU;
- MOTeps KOPHSI UM COXPaHEHHUE ITOCTOPOHHETO KOPHS;
- BBIYMCIUTEIbHBIC OIIMOKH, €CITM OHU HE SBIISIOTCS OMUCKOM;



- JIOTHYECKHE OIIMOKH.
K HerpyObIM ommdKkam cienyeT OTHECTH:
- HETOYHOCTh (POPMYJIIMPOBOK, OMPEICICHUHN, MOHATHA, TEOPU, BBI3BaHHAS HETOJHOTOW OXBaTa
OCHOBHBIX INPU3HAKOB OIPEAEIAEMOro IMOHITHS WIM 3aMEHOM OJHOTO - JBYX U3 3THX IPU3HAKOB
BTOPOCTEIICHHBIMU;
- HETOYHOCTH rpaduka;
- HEpPALMOHAJIBHBI METOJ PELICHHs 3aJaud WM HEJOCTAaTOYHO IPOAYMAaHHBIM IUIaH OTBETA
(HapylIeHHUE JIOTUKH, IOIMEHA OT/EJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU );
- HepalHOoHaIbHbIE METOABI PAOOTHI CO CIIPABOYHON U APYTOil JTUTEpATypOii;
- HEyMEHHME pelllaTh 3aJ]a4, BHIMOIHATH 33/1aHUs B 0011IEM BUJE.
Henoueramm siBasilores:
- HepaluHMOHaIbHbIE MPUEMBbI BHIYUCICHUI U MPeoOpa30BaHMUIA;
HEOpEe)KHOE BBIMOJIHEHHUE 3aIMCEH, YepTexel, cXxeM, rpaduKoB.

COI''TACOBAHA COI''TACOBAHA
IIporokou 3acenanust METOAUYECKOTO COBETA 3aMmecTuTens qupekTopa no YBP
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