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MHNOACHUTEJBHAASA 3AIINCKA
Paboyas nporpamma no reomeTpum 9 Kiacc paspadorana Ha OCHOBe:
®denepanabHOro rocyJapcTBEHHOr0 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOTO
o011iero oOpa3oBaHusl, YTBEPKJICHHOIO NMprUKa3oM MUHHCTEpCTBA 00pa3oBaHus U
Hayku Poccuiickoit @enepanuu ot 17 nexkadps 2010 roga Ne 1897, ¢
W3MEHEHHUSIMU, BHECEHHBIMU MPUKa30M MUHHUCTEpCTBA OOPA30BaHUS U HAYKU
Poccuiickoit @enepanuu ot 29 nexkadps 2014 roga Ne 1644, ot 31 nexabps 2015
r. Nel577.
OcHoBHas oOpa3oBareyibHasi IporpaMMa OCHOBHOTO OOIIEro 0Opa3oBaHuUs
Cono6oesckoit COII ¢punuan MAOY Ucerckoit COLLL Ne 1
VYyeonoro miana MAOY Hcerckoit COLI Ne 1 Ucerckoro paitona TromeHCKOM
obnactu Ha 2023-2024 yueOHbIit TO/I.
PabGoyass mporpamma mo reomeTpud s 7-9 KJIaccOB cOCTaBieHa Ha OCHOBE
denepajibHOT0 KOMIIOHEHTA TOCYIAPCTBEHHOI0 CTAHAAPTA CPEAHEro (TIOJHOTO)
obmero oOpa3zoBanus. DenepanbHbli  0a3uCHBIA  y4eOHBIM  TUIAH IS
o01reo0pa3oBaTeibHBIX yupexkaeHuii PO orBoguT 68 yacoB u3 pacuera 2 4 B
Henemo. JlaHHas paOouass mporpaMmMa OpPHEHTHpPOBAaHA Ha HCIOJIb30BAHHUE
yueOHunka «['eomerpusi» 7 - 9 ®DI'OC 6a3zoBoro yposHsi AranacsH JI.C., byry3os
B.®., Kagomues C.b.; M, IIpocaernienue.
[Iporpamma paccumntana Ha 68 yacoB ( 2 yaca B HEJIet0) U / KOHTPOJIBHBIX padboT
B 9 knacce
OO01masi xapakTepucTHKA y4eOHOro npeaMera.

B kypce yca0BHO MOKHO BBIIEJIUTH CIEIYIOIIUE COAEPKATEIbHbIE JIMHUU:
«Harnsanas reometpusi», «I'eomerpudeckue Guryps», «M3mepenue
r€OMETPUUECKUX BeMUuB», «KoopauHare», «BekTopbl», «Jloruka u
MHOECTBa», «I'€OMeTprs B UCTOPHUUECKOM Pa3BUTHN».

Marepuan, oTHOCSIIMICS K JIMHUM «HarmsaHas reoMeTpus» CrmocoOCTBYET
Pa3BUTHUIO NPOCTPAHCTBEHHBIX MPEICTABICHUN yUAIIUXCA B pAMKaX U3yYEHUS
IUIAHUMETPUU.

Conepxanue pazzaenos «l eomerpuueckue Gurypsi» u «3mepenue
F€OMETPUYECKUX BEJIMYMHY HALIEJICHO Ha MOJIYyYE€HNE KOHKPETHBIX 3HaHUM O
TrCOMETPUYECKON (hUTYype KaK BaKHEHUIIICH MaTEMaTHUECKOM MOJICIN JIJISl OTTUCAHUS
oKkpyarouiero Mmupa. CucTreMaTH4ecKoe U3y4YeHUE CBOMCTB F€OMETPHUUECKUX
(Gburyp Mo3BOJUT Pa3BUTH JJIOTUUECKOE MBIIICHUE U TTOKA3aTh MPUMEHEHHUE dTUX
CBOMCTB MPH PELICHUHU 3a7a4 BBIUUCIUTEIIBHOTO U KOHCTPYKTUBHOTO Xapakrepa, a
TaK)Ke MPAKTUYECKUX.

Martepuan, OTHOCSIIUIACS K COJIepKaTEIbHBIM JTUHUAM «KoopauHaTe» 1
«BekTopbl», B 3HAUNTEIILHOW CTETIEHU HECET B ce0e MEXKITPEAMETHBIE 3HAHMUS,
KOTOpPbI€ HAXOASAT MPUMEHEHHUE KAaK B PA3JIMUHBIX MATEMAaTUUECKUX JUCIUIIIINHAX,
TaK U B CMEKHBIX IIPEIMETaX.

Oco6eHHOCThIO TMHUM «JIOTHKA U MHOXKECTBA» SIBJSIETCS TO, YTO
MpEeACTaBICHHBIN 3/16Ch MaTepUajl NPEUMYIIECTBEHHO U3yUdaeTcs IpU
PacCMOTPEHUH Pa3JIMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIIUM MaTepHral
HalleJIeH Ha MaTeMaTUYECKOe pa3BUTHE ydaluxcs, GOPMUPOBAHUE Y HUX YMEHUS
TOYHO, C’KaTO U SICHO W3JIaraTh MbICIU B YCTHOM U MUCbMEHHON pPEYH.



JIunus «I'eoMeTprs B UCTOPUUECKOM Pa3BUTHUM» NPEAHA3HAYCHA JUIS
(opMHUpOBaHUS IPEICTABICHUNA O TEOMETPUH KaK YAaCTH YEJIOBEYECKOM KYJIbTYPHI,
IUIsL OOIIET0 pa3BUTHS IIKOJIBHUKOB, JIs CO3JaHUS KYJIbTYPHO — HCTOPUYECKOU
cpelibl O0yUYeHUsI.

Ha ocHoBanuu TpeOoBanuii locymapcTBeHHOro  00Opa30BaTEIbHOIO
CTaHJapTa B COAEP KaHUM IMPEAINONAracTCs peaan30BaTh aKTyaJbHbIE B HACTOSILEE
BpeMsI KOMIIETEHTHOCTHBIA, JINYHOCTHO OPHUEHTHUPOBAHHBIN,IESATENBHOCTHBIN
ITOJIXOAbI, KOTOPBIE ONPEIEISAIOT 3a1a4U 00yYCeHUA

e IIpono/KUTH OBIAJEHUE CUCTEMOM T€OMETPUYECKUX 3HAHUKW U YMEHUH,
HEOOXOUMBIX JUIsl MPUMEHEHHUSI B MPAKTUUECKON JEsTeIbHOCTU, N3YUYEHHUS
CMEXHBIX AUCIUIUINH, TPOAOIKEHHS 00pa30BaHusl.

e [IponomkuTh MHTEIUVIEKTyaJlbHOE pa3BUTHE, (QOPMUPOBAHHE KAYECTB
JUYHOCTH, HEOOXOJUMBIX YEJOBEKY [UIsi TMOJHOLIEHHOM JKU3HU B
COBPEMEHHOM OOLIECTBE; SICHOCTMU M TOYHOCTU MBICIH, KPUTUYHOCTH
MBIIILJICHUS, WHTYUILIUH, JIOTUYECKOTO MBIIUICHHUS, AIIEMEHTOB
aNTOPUTMUYECKOM  KYIbTYpPbl,  IPOCTPAHCTBEHHBIX  IPEACTABIECHUN,
CIIOCOOHOCTH K MPEOOJICHUIO TPYTHOCTEH;

e @dopMupoBaHME NPEACTABICHUN 00 HAESIX W METOJAaX MaTeMaTUKH Kak
YHUBEPCAJIBHOTO $3bIKa HAyKHM MW TEXHUKH, CPEICTBA MOJEIUPOBAHUS
SIBJICHUH U TIPOLIECCOB;

e Bocnuranue KyabTypsl JIMYHOCTH, OTHOIIEHUE K I€OMETPUHM KaK K YacTH
o0111eyeI0oBEeYeCKOM KYIbTyphbl, MOHUMAHUE 3HAYUMOCTH TE€OMETpUHU Jis
Hay4YHO-TEXHHYECKOI'0 IIporpecca.

B xypce reomerpun 7 xinacca CUCTEMATU3UPYIOTCSA 3HAHUS OOYyYaroIIUXCsl O
OPOCTENIINX TE€OMETPUYECKUX (UIYypaX U HX CBOWCTBAX; BBOJIUTCS IOHSITHE
paBeHCTBa (Uryp; BBOJIUTCSA TIOHATHE TEOPEMBI; BbIPAOATHIBAETCS yMEHHUE
JIOKa3bpIBaTb PABEHCTBO TPEYIOJIBHUKOB C TIOMOIIBI0 H3YYEHHBIX IPU3HAKOB;
BBOJIUTCSI HOBBIM KJIACC 3a]a4 - HA MOCTPOEHUE C MOMOIIBIO LIUPKYIIS U JIMHEHKH;
BBOIUTCS OJHO W3 BAXKHEWIIUX MOHATHM - IOHATHE NApaJUICIbHBIX MPSAMBIX;
na€rcsi mepBoe MpeAcTaBiIeHHE 00 akcMoMaX M aKCMOMaTH4eCKOM METOZE B
reOMETPHUH; BBOJUTCS aKCHOMa I1apaJuIeNIbHBIX MPSIMBIX; PACCMAaTPUBAIOTCSI HOBBIE
MHTEPECHBIE U Ba)XKHBIE CBOMCTBA TPEYIOJIBHUKOB (B JAHHOW TEME JI0Ka3bIBACTCS
OlHa W3 BAXKHEHIIMX TEOPEM TIE€OMETPUM — TEOpeMa O CyYMME YIJIOB
TpeyroiapbHuKka.OHa TO3BOJISET AaTh KIACCU(UKALUIO TPEYroibHUKOB IO yIiaM
(OCTpOYTONIbHBIM, TMPAMOYTOJIbHBIM, TYHNOYTOJbHBII), a TaKKe YCTAHOBUTH
HEKOTOpbIE CBOICTBA M MPU3HAKHA PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB).
Kypc panmoHanbHO COYETAET JIOTMYECKYIO CTPOrOCTh U T€OMETPUUYECKYIO
HaIIATHOCTb. YBEJIIMUMBACTCSA TEOPETUYECKAsA 3HAUNMOCTh U3y4aeMOro
MaTepualia, pacliupsATCsS BHYTPEHHUE JIOTHYECKHE CBA3U Kypca , TOBBIIIAETCS
pOJIb AETYKLINH, CTENEHb A0CTPAKIMY U3y4aeMOro MaTepuasa. Yyauecs
JOJKHBI OBJIAJIETh TPUEMAMU aHAJTUTUKO-CUHTETUYECKOM eI TEIbBHOCTU ITPU
JIOKA3aTeJIbCTBE TEOPEM M peIIeHHMH 3a1a4. CUcTeMaTndeckoe M3y4eHHME Kypca
MIO3BOJIUT Ha4aTh paboTy 0 (POPMUPOBAHMIO IPEJICTABICHUIN yUalIUXCA O
CTPOEHHUH MaTEMaTHYECKON TEOpUH, 00ECIIEUUT pa3BUTHE JIOTMUYECKOTO
MBIIIEHUs ydamuxcs. V3i0keHrne Marepuana XapakTepu3yeTcsi NOCTOSIHHBIM



oOpalieHleM K Hars,AHOCTH, UCIIOJIb30BAHUEM PUCYHKOB M YEPTEKEN Ha BCEX
sTanax oOy4eHHs U pa3BUTHEM T€OMETPUYECKON HHTYULMU HA 3TOM OCHOBE.
[lenenanpapneHHoe oOpalieHre K IpUMepaM U3 NPAaKTUKHU pa3BUBAECT YMEHUS
yUYalUXcsl BBIWICHSTh T€OMETpUYECcKUe (HaKThbl, POPMBI U OTHOILIECHHS B
MIPEAMETAX U SABJIEHUAX NEUCTBUTEIBHOCTH, HCTIOJIB30BATh SI3bIK TEOMETPUU IS UX
ONMCAHUS.

MecTo npeamMera B yueOHOM IIaHe
JINYHOCTHBIM Ppe3yJbTATOM H3y4YeHHsl TpeaMmera siBjasieTcsi (opmupoBanue
cJIeyIOIIMX YMEHNH U KaUeCTB:

1. dopMupoBaHU€ OTBETCTBEHHOI'O OTHOIIECHUSI K YUCHHIO, TOTOBHOCTH U

CIOCOOHOCTU 00YUYAIOIINXCS K CAMOPA3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE

MOTHBAIIMH K 00YUYEHUIO U TTIO3HAHUIO, BEIOOPY JaibHEenIero oopasoBanus Ha 0ase

OPUEHTHPOBKHU B Mupe npodeccuit u npodecCUOHATBHBIX MPEATIOYTCHUH,

OCO3HAHHOMY TTOCTPOCHHIO UHIUBUAYAIBHOW 00pa30BaTeIbHON TPACKTOPHH C

y4E€TOM YCTOMYHMBBIX MTO3HABATEILHBIX UHTEPECOB;
2. ®opMupoBaHUE IETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH,

3. ®opMupoBaHrEe KOMMYHHKATUBHOW KOMIIETCHTHOCTH B OOIIIEHUH U

COTPYAHUYECTBE CO CBEPCTHUKAMM, CTAPIIMMHU M MJIQJIIIUMH B 00pa30BaTeIbHOM,

OOIIECTBEHHO TMOJIE3HOM, yueOHO-UCCIIEI0BATENILCKOM, TROPUYECKON U APYTHX BUIAX

NESATENbHOCTH;
4. YMmeHue sCHO, TOYHO, TPAaMOTHO M3J1araTh CBOU MBICIIU B YCTHOW U MUCbMEHHOMU
peyu, TOHUMATh CMBICI TOCTaBJIEHHOW 3aJja4M, BBICTPAaUBaTh apryMEHTALIUIO,

IPUBOANTH PUMEPBI U KOHTPIPUMEDPBIL;

5. KpUTUYHOCTh MBILIJIEHUS, YMEHHUE PACIIO3HABATH JIOTHUYECKH HEKOPPEKTHBIE

BBICKA3bIBAHMSI, OTJIMYATh TUTIOTE3Y OT (aKTa;

6. KpeaTuBHOCTb MBILUICHHS], UTHULIUATUBY, HAXOAYUBOCTh, aKTHBHOCTh IIPU

pELIEHNH TeOMETPUUYECKHX 3a/1aY;

7. YMeHue KOHTPOJIUPOBATh MPOLIECC U Pe3yIbTaT yUeOHOW MaTeMaTHIECKOM

NEeATEIbHOCTH;
8. CrtocoOHOCTh K SMOIIMOHAIIBHOMY BOCTIPUSITHIO MATEMAaTHYECKUX OOBEKTOB,
3a7a4, PEUIEHUN, pacCyKICHUN;

Memanpeomemuvimu pe3ylibraraMu U3ydeHUs Kypca «l eomeTpusi»siBiaseTcs

dbopMupoBaHHe YHUBEpPCATbHBIX yaeOHbIX nerictBuid (Y V).

Pecynamuenvie YY/I.

1. caMoCTOATENBEHO 0OHapyscusams u opmyauposanms MpodIEeMy B KIIACCHOU U
WHJIUBUYaTbHONU YU4€OHOU JIeSITEILHOCTH;

2. 8bl0gUecamb BEPCHH PEIICHUS MPOOJIEMbI, OCO3HABATh KOHEYHBIH pPE3yJbTarT,
BBIOMpATh CPEACTBA JOCTKCHHUS IIENIA W3 TMPEAJIOKCHHBIX WM WX HCKATh
CaMOCTOSITEIbHO;

3. cocmasname (MHOAWBUIYAIBHO WM B TPYIIE) TUIAH PEMICHUS TPOOIEMbI
(BBITIOJIHEHHS TTPOCKTA);

4. noobupamev ¥ Kaxiaou mnpoOieMe (3agade) ageKBaTHYIO €l TEOPETUUYECKYIO
MOJIEb;




5. paboTasg MO MNPEIOKEHHOMY WA CAMOCTOSITENIBHO COCTaBJIEHHOMY IUIAHY,
UCNONb306aMb  HAPSIAY C OCHOBHBIMH U JIONOJIHUTENBHBIE  CpPEJICTBA
(cripaBOYHas IUTEPATYypa, CIOKHBIE IPUOOPHI, KOMIIBIOTED);

NIaHUpPO8ams CBOIO MHIUBUAYAJIbHYI0 00pa30BaTENbHYIO TPAEKTOPHIO;

/. pabomams TO CAaMOCTOSITEIIBHO COCTaBIICHHOMY IUIaHY, CBEPSSICh C HUM U C
HEIbI0 JEATCIbHOCTH, WCHPABISIS OIIMOKU, UCIONB3YysS CaMOCTOSATEIbHO
nojoOpaHHbIe cpeacTBa (B ToM uncie u MaTepHeT);

8. CBOOOJIHO  nonb3oséambvcss  BHIPAOOTAHHBIMM — KPUTEPUSIMHU  OIEHKH U
CaMOOIIEHKH, UCXOS U3 LIEeJM U UMEIOIINXCS KPUTEPUEB, paziinyas pe3ysabTaT
U CIIOCOOKI JCHCTBUIA;

9. B XoJie peACTaBICHUs POEKTa 0A8amMsb OYEHK) €ro pe3ysbTaTaMm;

10.caMoCTOATENBHO 0CO3HA8amb TIPUUYMHBI CBOETO YCIeXa WM Heycnexa |
HAXOJIUTh CIIOCOOBI BBIXO/Ia U3 CUTYyAI[UU HEyCIexa,;

11.ymemv»  oyenums  CTENEHb  YCHEIIHOCTH  CBOEW  HMHAMBUAYaTbHOU
o0pa3oBaTeIbHOM JIeATETbHOCTH;

12.0asams oyenxy CBOUM JIMYHOCTHBIM KadeCTBaM M Ye€pTaM XapakTepa («KakoB
s1»), ONPENEsATh HAMIPABIICHHUS CBOETO Pa3BUTHS (KKAKUM S XOUY CTaThy, «UTO
MHE JJISI 3TOTO HAJ0 CAENATHY).

Ilo3nasamenvusie YY/I:

1. ananuzuposams, cpasunusams, Kiaccuguyuposams u 0606wamv (HaKThl U
SIBJICHUS,

2. ocywjecmenams CpPAaBHEHHE U KIACCHU(UKAIUIO, CAMOCTOSATEIBLHO BBIOUpAs
OCHOBAaHMS W KPUTEPUHU ISl YKa3aHHBIX JIOTMUECKHX OIepaluii; CTPOUTH
KJIacCU(UKAIUIO MTyTEM TUXOTOMUYECKOTO JieJieHus (Ha OCHOBE OTPHUIIAHUSA );

3. cmpoums  JOTHYECKM  OOOCHOBAaHHOE  pACCyXKIEHHEe,  BKIIOYAIOIIEee

YCTaHOBJIEHHUE MPUYMHHO-CIIEICTBEHHBIX CBSA3CH;

c030a6amb MAaTEMATUYECKHE MOJICIIN;

COCTaBIIATh TE3UCHI, Pa3IUYHbIC BUJBI IUIAHOB (MIPOCTHIX, CIOXKHBIX M T.II.).

[IpeobpazoBeIBaTh MHPOPMAIMIO U3 OJHOTO BUA B IPYrou (Tabiuily B TEKCT,

ayarpaMmmy H mp.);

8bIUUMBIEAMb BCE YPOBHU TEKCTOBOW MH(MOpMAIUY;

7. ymemv onpedeiamb BO3MOXKHBIE HWCTOYHHUKHA HEOOXOJMMBIX CBEJCHUH,
NPOU3BOJIUTh TMOUCK HWHGOPMAIMM, AaHAIW3UPOBATh H  OIICHUBATh €&
JIOCTOBEPHOCTB;

8. MmoHWMas MO3UIUIO APYTOTO YENOBEKa, paziuiams B €r0 PEUYH WIH CO3JaHHBIX
UM TEKCTaxX: MHEHHUE (TOYKY 3pEHHS), TI0KA3aTEIbCTBO (APTYMEHTHI), (HAKTHI;
TUIIOTE3bl, AKCHUOMBI, TE€OpUHU. [[7Is 3TOro CamMoCTOATENIbHO UCIOIb30BaTh
pa3luyHble BBl YTEHHUs (HM3ydarollee, MPOCMOTPOBOE, O3HAKOMHTEIBHOE,
MOMCKOBOE), TPUEMBI CITYIIAHMUS;

9. camomy co30asamb UCTOYHUKHA WH(OOpPMAIMU PAa3HOTO THIMA U TSI Pa3HBIX
aynutopui,  coOmronatbh  WMH(DOPMAlMOHHYHD  TUTHEHY W IpaBuja
nH(pOpMAIIMOHHOW 0€30MaCHOCTH;

10.ymemwvucnonv3o6ams KOMIBIOTEPHBIE 1 KOMMYHHKAITMOHHBIC TEXHOJIOTUN KaK
MHCTPYMEHT JIsl JOCTH>KEHHUSI CBOMX IleNield. YMeTh BBIOMpATh a/IeKBATHbBIC
3a/1au€ MHCTPYMEHTAJIbHBIE MPOrPAMMHO-AIIAPATHBIE CPEACTBA U CEPBUCHI.

o

A

o



Cpeocmeom ghopmuposanusanozHaBaTebHbIX Y Y] CIy)UT yueOHBIM MaTepua.
Kowwmynukamugnvie YY/I:

1. caMocTOATENBHO oOpeanusosvieams Y4eOHOE B3aUMOJCICTBUE B TpyMIe
(ompenensTh 00IIKe 1EeNH, T0TOBAPUBATHCS APYT C APYTOM U T.11.);

2. OTCTauMBasi CBOIO TOYKY 3PEHUS, NPpUBOOUmdv apeymenmovl, TOATBEPKIas HX

(dakramu;

B JIUCKYCCHUH YMembB8blO8UHYMb KOHTPAPTYMEHTHI;

4. yYUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JIOCTOMHCTBOM
npuzHaéams  OMIMOOYHOCTH CBOETO MHEHMsI (€cid OHO TaKOBO) W
KOPPEKTUPOBATH €r0;

5. MOHHMMAas MO3UIUIO JIPYTOro, pa3iuiams B €ro peuu: MHEHHE (TOUYKY 3pEHHUs ),
JI0Ka3aTeIbCTBO (apryMEeHThI), (DaKThl; TUIIOTE3bl, AKCHOMBI, TEOPHUU;

6. ymems B3IJISIHYTh HA CUTYAIIUIO C HHOUW MO3UIIMHU U 00208apU8aAmbCs C JIIOAbBMU
VHBIX TTO3ULAM.

IIpenmMeTHBIMHU pe3yJibTaTaM
u3ydyeHus npeamera «l eoMeTpus ABISIIOTCS CIECIYIOIINE YMEHHUS.

1. OBnanenue 6a30BBIM MOHATHIHBIM alllapaToOM MO OCHOBHBIM pa3zieiiam

COJIEpPKaHMSI; TPEACTABICHUE 00 OCHOBHBIX U3y4aeMbIX MOHITHSIX (YUCIIO,

reoMeTpuueckas purypa, BEKTOp, KOOPIWHATHI) KaK BAXKHEHIIINX MAaTEMaTHUYECKUX

MOJIEJISIX, TTO3BOJISIOIIMX ONMKUCHIBATH U M3yUaTh peajbHbIC MPOLIECCHI U SBJICHUS;

2. YMeHue paboTaTh ¢ T€OMETPUYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKAThH

HEO0XOUMYI0 HH(OPMAIHIO), TOYHO U TPAMOTHO BbIpakaTh CBOM MBICIH B YCTHOM

Y IUCbMEHHOW peuu ¢ TPUMEHEHHEM MAaTEMAaTHUYECKON TEPMUHOJIOTHMHA U CUMBOJIU -

KU, UCIIOJIb30BAaTh PA3JIMYHBIE S3bIKM MAaTEMATHUKH, POBOIUTH KJIaCCU(PUKALIUY,

JIOTUYEeCKHE 0OOCHOBAHUS, TOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUI;

3. OBnasieHne HaBBIKAMU YCTHBIX, IMCbMEHHBIX, THCTPYMEHTAJIbHBIX BIYUCIICHU;

4. OBnageHne reoMeTpPUYECKUM SI3bIKOM, YMEHHE UCIIOIb30BaTh €r0 JJIsl ONUCAHUS

IPEAMETOB OKPY>KAIOLIEr0 MUPA, pPa3BUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUN U

M300pa3UTENbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUIECKUX MTOCTPOCHUM;

5. YcBoeHHMe CHCTEMAaTUYECKUX 3HAHUH O TUIOCKUX (PUTypax U MX CBOMCTBAX, a

TaK)K€ Ha HATJISIIHOM YPOBHE — O MPOCTEUINX MPOCTPAHCTBEHHBIX TEJaX, YMEHUE

MPUMEHATh CUCTEMATHUECKUE 3HAHUS O HUX JIJISl PEUIEHUSI T€OMETPUUYECKUX U

MPAaKTHYECKUX 3a/1a4;

6. YMeHue u3MepsTh JUIMHBI OTPE3KOB, BETMUMHBI YTIIOB, UCIIOIB30BATh (DOPMYIIBI

JUTSL HAXOKJIEHUS TIEPUMETPOB, IO el 1 00bEMOB T€OMETPUUIECKUX DUTYD;

7. YMeHue MPUMEHSATh NU3yYEHHbIE TIOHSATHUS, PE3YJIbTAaThl, METObI JUIsl pELICHUS

3a/1a4 MPaKTUYECKOTo XapakTepa U 3aj1a4 u3 CMEeXHbBIX JUCHUIUIMH C

MCIOJIb30BaHUEM MPU HEOOXOJUMOCTHU CITPABOYHBIX MAaTEPUATIOB, KAJIbKYJISATOPA,

KOMIIBIOTEDA.

w

TpeOoBaHuA K YPOBHIO NOATOTOBKH y4AaLUXCH
Oobweyuedonvie ymeHus, HABbIKU U CROCOOBL OeAMENbHOCHU
B xone nmpenonaBanusi MaTeMaTUKU B OCHOBHOM IIKOJIE, pa0OThI HAJ
GbopMHUPOBAHUEM Y YUAITUXCS IEPEUHUCIICHHBIX B IPOTPaMME 3HAHUI U YMEHUI
cienyeT oOpaillaTh BHUMaHUE HA TO, YTOOBI OHU OBJIAJI€BAJIA YMEHUSIMU



o0111ey4eOHOro Xapakrepa, pa3HooOpa3HbIMU CIIOCOOAMU JIEITEIIBHOCTH,
MPUOOPETAH ONBIT:
IJTAHUPOBAHUA U OCYIIECTBICHUS AITOPUTMHUYECKON NEATEIBHOCTH, BBITTOJIHEHUS
3aJJaHHBIX U KOHCTPYHUPOBAHUS HOBBIX AJITOPUTMOB;
pelieHns pa3Hoo0pa3HbIX KJIACCOB 3aja4 U3 Pa3IndYHBIX pa3eioB Kypca, B TOM
qucIie 3aj1a4, TPeOYIOINX MOUCKA TYTH U CIIOCOOOB PEIICHHUS;
HCCJIEIOBATENILCKOM JEATEIIbHOCTU, Pa3BUTUA UAEH, IPOBEICHUS SKCIIEPUMEHTOB,
0000111eHHs, TOCTAaHOBKH U (POPMYITMPOBAaHUS HOBBIX 3a/a4;
SICHOT'O, TOYHOT'O, TPAMOTHOT'O U3JI0KEHUSI CBOMX MBICIIEM B YCTHOW U MTUCbMEHHOU
peuH, UCTIONIb30BaHUS PA3JIMYHBIX SI3BIKOB MAaTEMAaTUKHU, CBOOOTHOTO Mepexoa C
OJIHOTO $SI3bIKa Ha JIPYTroOM JJIsl MWILTIOCTPALIMK, UHTEPIIPETAllMU, APTYMEHTAUN U
JI0Ka3aTeIbCTBA;
MPOBEJCHUS JOKA3aTEIbHbBIX PACCYKICHUM, apryMEHTAlUM, BBIIBUKEHUS TUIIOTE3
U uX 000CHOBaHUS;
MOMCKa, CUCTeMaTHU3alliy, aHaJIn3a 1 Kiaccudukauu nadopmanuu,
UCITOJIb30BaHUS pa3HOOOPa3HBIX HHPOPMAITMOHHBIX HCTOYHUKOB, BKITFOUAs
y4eOHYIO ¥ CIIPABOYHYIO JINTEPATYPy, COBpEeMEHHbIE HH(POPMAIIMOHHBIE
TE€XHOJIOTHUH.

Conep:kanme Kypca:
Harasanas reomerpus. Harnsigaeie npeactaBiaeHusi 0 IpOCTPaAaHCTBEHHbBIX
durypax: ky0, napajsienenurne, mpu3Ma, nupamua, map, chepa, KoHyc,
mnHIp. M300paxenue npocTpaHcTBEHHBIX (puryp. [Ipumeps! cedeHmil.
MHuororpannuku. [IpaBuiibHble MHOTOTpaHHUKU. [IprMepsl pa3BEpPTOK
MHOTOTPaHHUKOB, HUIMHApPA U KOHYCA.
[lonsitue o0bEMa; equHUIBI 00bEMa. OOBEM MPSMOYTOJIBHOTO Mapalieenunesaa,
KyoOa.

I'eomerpuueckue purypsnl. [Ipsameie u yribl. Touka, npsiMasi, IOCKOCTb.
OTtpesok, ay4d. Yroi. Buasl yrinos. BepTukanbHble 1 CMEKHBIE YIIIbl. bruccekTpuca
yria.

[TapannenbHble U nepeceKkaromuecs npsiMoie. [leprneHIuKynsipHbIe TPSIMBIE.
TeopeMbl 0 TapaIEIbHOCTH U NEPIICHAUKYISPHOCTU NpsAMBIX. llepnenaukymnsap u
HakJIOHHAs K npsmMoi. CepeIMHHBIN NEPIEHIUKYIISP K OTPE3KY.

I'eomeTprdeckoe Mecto Touek. CBOMCTBA OMCCEKTPHUCHI YIIa M CEPETMHHOTO
MEPIIEHAUKYJIIAPA K OTPE3KY.

Tpeyronasuuk. BricoTa, Mennana, OucceKkTpuca, CpeIHssl TUHUS TPEYTOJIbHUKA.
PaBHOOEApEHHBIE U PABHOCTOPOHHUE TPEYTOJIBHUKN; CBOMCTBA U MIPU3HAKU
paBHOOEIPEHHOTO TpeyroiabHuKa. [[pu3HaKu paBEeHCTBA TPEYTOJIBLHUKOB.
HepasenctBo TpeyronbHuka. COOTHOILICHHS! MEKy CTOPOHAMHU U YTJIAMU
TPEYTroJIbHUKA.

CyMmMma yrioB TpeyroyibHUKa. BHeniHue yribl TpeyronbHuka. Teopema Paneca.
[TogoOue TpeyronbuukoB. [Ipu3Haku nomoOus TpeyroabHuKoB. Teopema
[Mudaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOTO YIJia MPSIMOYTOJIHHOTO
TpeyrosibHUKa 1 yriioB oT 0 1o 180°; npuBenenue k octpomy yriy. Pemenue
MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO.
@opmyIibl, CBA3BIBAIOIIAE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJJHOT'O U TOTO K€



yria. Pemienre TpeyrobHUKOB: TEOpeMa KOCUHYCOB U TEOpEMa CUHYCOB.
3ameyaTenbHble TOUYKH TPEYTOJIbHUKA.
YeteipéxyronpHuk. [TapamienorpaMm, ero CBOMCTBA U IPU3HAKHU.
[IpstMmoyroJIbHUK, KBaJpaT, poM0, UX CBOMCTBA U MpU3HAKU. Tpaneuus, cpeaHss
JIMHUSA TPAICLMH.
MHoroyroyibHUK. Belnmykible MHOTOYroibHUKH. CyMMa yIJIOB BBIITYKJIOTO
MHOI'OYyroJibHUKa. [IpaBuiIbHBIE MHOTOYTOJIBHUKHY.
OxkpyxHocTb U Kpyr. [yra, xopaa. Cekrop, cermeHT. LleHTpanbHblii yrou,
BIIMCAHHBIN YroJl, BEJIMYMHA BIIMCAHHOTO yTia. B3anMHOE pacnonoxeHue npsiMon
U OKPY’KHOCTH, JIBYX OKpYyKHOCTel. KacaTenbHas u ceKyias K OKpyKHOCTH, X
CBOMCTBa. BrincaHHble U ONUCAHHBIE MHOTOYTOJBHUKU. OKPYKHOCTb, BOMCAHHAs
B TPEYTOJIbHUK, U OKPY>KHOCTb, OIIMCAHHAsl OKOJIO TPEYTroJbHUKA. BrincanHele u
ONMMCAHHBIE OKPYHOCTH NIPABUIBHOTO MHOTOYTOJIbHUKA.
I'eomerpuueckue npeodpazoBanus. [lonstue o papercrse guryp. [lonstue o
JIBUKEHUU: OCEBas U LEHTPAJIbHASI CAMMETPUH, MAPAIIIEIBHBIN NEPEHOC, ITOBOPOT.
[lonsitue o mogoOum GUryp u TOMOTETHUH.
ITocTpoeHus ¢ MOMOIIBIO IMPKYJIA U JIMHEWMKH. OCHOBHBIE 3a/1a4U HA IOCTPOEHUE:
JeJI€HUE OTpe3Ka MOIoJaM; IOCTPOEHUE YIJIa, PABHOTO JAHHOMY; IIOCTPOECHHE
TPEYTOJIbHUKA IO TPEM CTOPOHAM; ITOCTPOEHUE NEPIEHANKYJIIAPA K MPSIMOM;
MOCTPOCHHE OMCCEKTPUCHI yTIIa; IeJIEHUe OTPe3Ka Ha NPAaBHBIX YACTEH.
Pemrenve 3a1a4 Ha BeIUMCIIEHUE, JOKA3ATEIBCTBO U IIOCTPOCHUE C UCIIOJIb30BAHUEM
CBOMCTB U3YYEHHBIX QUTYD.

HN3mepenue reoMeTpuyeckux BeJu4uH. /[immHa otpeska. PaccrosiHue ot
TOYKH J10 IIpsAMOU. PaccTosiHre Mex 1y napasuieIbHBIMUIIPSIMBIMHU.
IIeprmeTp MHOTOYTOJIBHHKA.
JImuHa OKPY>KHOCTH, YUCJIO S1; JIMHA YT OKPYKHOCTH.
I'pagycHas mepa yriia, COOTBETCTBUE MEXKy BEIMYUHON LIEHTPAJIBHOTIO yIila U
JIUJIMHOM JyTH OKPY>KHOCTH.
[onsiTre momanu mwiockux ¢uryp. PaBHococTaBiIeHHBIE U PABHOBEIHKHUE
¢urypsr. [Inomans npsmoyronbpHuka. [lnomany napamienorpaMmma, TpeyroibHUKA
u Tpanenuu. [momans MHOroyrosnsauka. Inomane kpyra u miomans CEKTopa.
CooTHOIIIEHHE MEXTy TUIOMIAIIMHU TTOT00HBIX PUryp.
Pemrenue 3a1a4 Ha BBIYNCIICHUE U JOKA3aTEIbCTBO C UCIIOIb30BAHUEM U3YyUYECHHBIX
dbopmy.

Koopaunarel. Ypasuenue npsmoi. Koopannatel cepennnsl otpeska. Popmyna
PacCTOSTHUA MEXIY IBYMS TOUKAMM IJIOCKOCTH. Y PABHEHUE OKPYKHOCTH.

Bekropsl. [[mnHa (Moaynb) BekTopa. PaBeHcTBO BekTOpoB. KomnmmHeapHbie
BEKTOpBL. KOOpAMHATEI BEKTOpA. Y MHOKEHME BEKTOPA HA YHCIIO, CYMMa BEKTOPOB,
pa3oKEeHUe BEKTOpA MO ABYM HEKOJUIMHEApHBIM BeKTopaM. CKalsipHOE
IIPOU3BEICHHE BEKTOPOB.

TeopeTHKO-MHOKECTBEHHBIE IIOHATHS. MHOXECTBO, 2JIEMEHT MHOKECTBA.
3aJlaHue MHOKECTB ITEPEUYHUCICHUEM JIIEMEHTOB, XapaKTEPUCTHYECKUM CBOMCTBOM.
[MoamuoxecTBO. O0BEAMHEHUE U TIEPECECUCHUE MHOKECTB.



iieMeHThI JOruku. OnpeneneHue. AKCHOMBI M TEOpEMBI. [[0Ka3aTenbCTBO.
JlokazatenbcTBO OT poTUBHOTO. Teopema, oOparHas nanHoi. [lpumep u

KOHTPIIpUMED.

[lonsThe 0 PaBHOCHIIBHOCTH, CJIICJOBAHWH, YHOTp€6JI€HI/IC JJOTHYCCKHUX CBA30KecCIU

.., MO ..., 6 MOM U MOJIbKO 6 MOM cjiydae,

m

JOTNYCCKUC CBA3KU U, UTU.

I'eomeTpus B ucropuueckoM pa3zputuu. OT 3emiueMepusi K FTEOMETPHUH.
[Tudarop u ero mkona. @anec. Apxumen. [locTpoeHne npaBUIbHBIX
MHOTroyrojbHUKOB. Tpuceknus yria. KBaapatypa kpyra. Y aBoenue ky6a. Mctopus
yucna k. 3onotoe ceuenue. «Havana» Epknuna. JI. Oitnep. H. U. JlobaueBckuit.

Hcropus msToro nocrynara.

N300peTeHne MeTo1a KOOPAUHAT, TO3BOJISIOIIETO IEPEBOAUTH FEOMETPUUECKHUE
00BeKThI Ha s13bIK anreopsl. P. Jlexapt u [1. ®depma. [Ipumepsl pa3nuyHbIX CUCTEM

KOOpAHWHAT Ha IMIIOCKOCTH.

Conepskanue TeM y4e0HOro Kypca 9 kiacca
Ha uzyuenue npeamera oTBoUTCS 2 yueOHBIX 4YacOB B HEJIENO, Bcero 68 yacos.
[IperycMOTpEeHBI6 KOHTPOIBHBIX PAOOT M HTOTOBBIH TECT.

OcHOBHOE cofepKaHue M0 TeMaM

XapakTepucTUKA OCHOBHBIX BUI0B
AesiTeJIbHOCTH y4eHUKa (HA YPOBHe
Y4eOHBbIX 1eHCTBH)

9. BekTopsl 8 4

[Tonsitue Bektopa. Crnoxenue u
BBIYMTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha YHUCIIO.

[IpuMeHeHre BEKTOPOB K PEIICHUIO
3ajady.

DopMyJIUPOBATh ONPEIETCHUS U
WJUTIOCTPUPOBATH MTOHATHS BEKTOPA, €T0
JUTMHBI, KOJJTMHEAPHBIX U PaBHBIX
BEKTOPOB; MOTUBUPOBATH BBEJCHUE MOHITHI
Y JICUCTBHH, CBA3aHHBIX C BEKTOPAMHU,
COOTBETCTBYIOIIMMH MPUMEPAMH, OTHOCSIIIN-
mucst K ¢pu3udeckumM BEKTOPHBIM
BEJIMYMHAM; TMPUMEHATH BEKTOPHI U
JICUCTBUS HaJ HUMH MPU PEIICHUU
F€OMETPUYECKHX 3a/1a4.

10. Metox

koopauHart 10 .

Koopaunate! BekTopa. [Ipocreime
3aa4 B KOOpAMHATAX. Y PaBHCHHUSI
OKPYHOCTH U MPSIMOM.

OOBSICHATH U WJUTFOCTPUPOBATH TTOHSTHS
NPSIMOYTOJIBHON CUCTEMBI KOOPJIUHAT,
KOOPJMHAT TOUKU U KOOPJIMHAT BEKTOPA;
BBIBOJUTH U UCIIOJIb30BATh MPU PEUICHUN
3ama4 GOpMYIIbI KOOPIMHAT CEPETNHBI
OTpEe3Ka, AJIMHBI BEKTOPA, PACCTOSIHUS MEKTY
JByMsI TOUKAMH, YPABHEHUSI OKPYKHOCTHU U
MPSIMOIA.

11. CooTHOUIEHHE MEXKAY CTOPOHAMHU M YIJIaMH TpeyrojbHuka. CrajasipHoe
npou3BeJeHne BeKTopos. 11 4.

CuHyc, KOCUHYC, TAHT€HC, KOTaH-

TEHC yIJia.

@opMyIMpPOBaTh U WILTKOCTPUPOBATH
ONpEJICIICHNs CHHYCA, KOCHHYCA, TAHT€HCa U




CooTHoLIEHH MEXAY CTOPOHAMH U
yIJlaMH TpeyroyibHuKa. CKanspHoe
MPOU3BEICHHUE BEKTOPOB.

KoTaHreHca yrioB oT 0 1o 180°; BEIBOAUTH
OCHOBHO€ TPUTOHOMETPHUECKOE TOXKIECTBO U
(opMyIibl IpUBEAEHUS; POPMYIIUPOBATH U
JIOKa3bIBATh TEOPEMbI CHHYCOB U KOCHHYCOB,
OPUMEHSTH UX MIPU PELIEHUU Tpe-
YTOJIBHUKOB; OOBSACHSTb, KAK UCHIOIb3YIOTCS
TPUTOHOMETpUYECKUE (POPMYIIbI B
U3MEpPUTEIbHBIX padoTaX Ha MECTHOCTH;
(bopMynHpOBaTh ONPEAEIICHUS yTia MEXIY
BEKTOpPaMHU M CKAJIIPHOTO MPOU3BEACHUS
BEKTOPOB; BHIBOAUTDH' (DOPMYITY CKaJISIPHOTO
NPOU3BEICHUSI Yepe3 KOOPANHATHI
BEKTOPOB; (POpMYIIMpOBATH U 00OCHOBBIBATH
YTBEPXKJICHHUE O CBOMCTBAX CKAJISIPHOTO
MIPOU3BEICHHUS; HCTIOIB30BATh CKAJISIPHOE
POU3BEICHIE BEKTOPOB MPHU PEIICHUU
3aja4.

12. JInuHA OKPYKHOCTH U IJIOMIAAb Kpyra. 12 4.

IIpaBunbpHbIE
MHOI'OYTI'OJIbHUKH. JlJIHA
OKPY’KHOCTM U IUIOLIAAb Kpyra.

dopmMynupoBaTh ONpeneIeHrne
MPAaBWJIBHOTO MHOT'OYT'OJIbHUKA;
dbopMyIIUpOBaTh U JOKA3BIBATH TEOPEMBI 00
OKPY’KHOCTAX, ONHCAHHON OKOJIO
IIPAaBUJILHOTO MHOTOYTOJIbHUKA U
BIIMCAHHOW B HETO; BBIBOJIUTH U
UCIIONIb30BaTh (POPMYJIBI JIJIsl BEIYMCIICHUS
TIJIOIAIA MPABUJIBHOTO MHOTOYTOJIbHHKA,
€ro CTOPOHBI U pajinyca BIIHUCAHHOM
OKPY’KHOCTH; pelIaTh 33/1a4l Ha IOCTPOCHUE
MPaBUIBHBIX MHOTOYTOJIbHUKOB; OOBSCHSThH
NOHATUS JUIMHBI OKPYKHOCTU W ILUIOIIAAH
KpYyTa; BRIBOJIUTH (DOPMYIIBI JIJIs
BBIYMCIICHUS JIJTUHBI OKPY>KHOCTHU U JIJTUHBI
JyTH, IJIOIIAAN KPYyTra U IJIOIIaau
KPYTOBOT'O CEKTOPA; IPUMEHSTH 3TU
(dbopMyIIBI TIPU pEIICHNH 3a/1a4.

13. JIBmkenns 8 u.

[TonaTue nBuxenus. [lapamnensHblii
IIEPEHOC U ITOBOPOT.

OOBACHATH, YTO TAKOE OTOOpAKEHUE
IUIOCKOCTA Ha ce0s U B KAKOM CJIy4ae OHO
Ha3bIBAETCS IBU’KEHHEM ILIOCKOCTH;
OOBSCHSTh, UYTO TAKOE OCEBasi CUMMETpUS,
LEHTpAIbHAs] CHMMETPHSI, TapauIeIbHBIHN
MEPEHOC U MTOBOPOT; 0OOCHOBBIBATD, UTO ITH
0TOOpaKeHUsI TNIOCKOCTHU Ha CeOsl SIBISIFOTCS
JBUKEHUSIMU; OOBACHSTh, KAKOBA CBSI3b
MEXKY ABMKCHHUSIMU U HAJIOKEHUSIMU;




WJUTFOCTPUPOBATH OCHOBHBIE BUJIbI JIBU-
’KCHHUI, B TOM YHCJIC C IOMOIIBIO
KOMIIBIOTEPHBIX IIPOTrPaMM.

14. HauyaabHble cBel

CHHS M3 cTepeoMeTpuu. 8 u.

Muororpansuku. Tena u
IIOBEPXHOCTH BPALLECHUS.

OOBSACHATD, UYTO TAKOE MHOTOTPAHHHK, €TO
rpanu, peopa, BEpIIHMHBI, JIHArOHAIH,
KaKOM MHOTOTPAaHHUK HAa3bIBACTCS
BBIMYKJIBIM, YTO TaKO€ N-YTroJbHas MPU3Ma,
e ocHOBaHUs, OOKOBBIC TPaHU U OOKOBBIC
pEOpa, Kakasi Mpru3Ma Ha3bIBACTCS MPSMOU U
KakKasi HAaKJIOHHOM, YTO TaKOE BBICOTA
NPU3MBI, KaKasi Ipu3Ma Ha3bIBaeTCs
napauIeJICITUICIOM M KaKO Ia-
pajuTesenuIe1 Ha3bIBaeTCs
PSIMOYTOJILHBIM; (POPMYJIUPOBATH U
00OCHOBBIBATh YTBEPIKICHHS O CBOMCTBE
JMaroHaJIeH MmapaJiiesIeue/a U 0 KBajapaTe
JMarOHAIU TIPSIMOYTOJILHOTO
napajiesienuesa; O0bsICHITh, YTO TAKOES
00BEM MHOTOTPAHHHKA; BBIBOAUTH (C
nomorisio npunnumna Kasansepu) popmyy
00BEMa MPSIMOYTOJIBHOTO MapaiieNieune n1a;
OOBSICHITH, KAKOW MHOTOI'PaHHUK
Ha3bIBACTCS TUPAMUJION, YTO TAKOE
OCHOBaHMeE, BepIInHa, OOKOBbIE TPaHH,
OoKoBBIE péOpa U BbICOTA MUPAMHUIBI, KaKas
npamMuia Ha3bIBAETCS MPABUIIBHOM, YTO
Takoe anodemMa MpaBUIbHON MUPAMUJIBI,
IPUBOANTH (OPMYITY 00BbEMA ITUPAMHU/IBL
OOBSICHSITh, KAKOE TEJIO Ha3bIBACTCS
IMITMHIPOM, YTO TaKOE €T0 OCh, BBICOTA,
OCHOBaHMsI, pauyc, O0KOBasi MOBEPXHOCTH,
obOpasyroriue, pa3-BEpTKa OOKOBOU
TIOBEPXHOCTH, KaKUMHU (hOPMYJIaMH BbIpaXKa-
I0TCSL 00BEM U TUIOIIAAh OOKOBOM
MOBEPXHOCTU MUIUHAPA; OOBSICHSITH, KAKOE
TEJI0 Ha3bIBAETCsl KOHYCOM, YTO TaKOE €T0 OCh,
BBICOTA, OCHOBaHME, OOKOBAs MOBEPXHOCTb,
o0Opazyrtolue, pa3BEépTka OOKOBOM
MOBEPXHOCTH, KaKUMHU (pOpPMYyIIaMu
BBIPKAIOTCS 00BEM KOHYCA U TIJIOMIA T
OOKOBOM MOBEPXHOCTH; OOBSICHATD, KaKast
TIOBEPXHOCTh HAa3bIBACTCS CPepor M KaKoe
TEJI0 HA3BIBACTCS IIAPOM, UTO TAKOE PATAYC U
quametp cdepsl (1apa), Kakumu




dbopMynaMu BbIpaXKaroTCsl O0BEM I1apa u
iomaab cepsl; n300paxaTh U pacno3Ha-
BaTh HAa PUCYHKaX MPHU3MY, TapajUIeIICIUIICI,
npaMuay, MWITAHAP, KOHYC, map.

00 akcnomMax IIIAHUMETPHUH. 2 Y.

IloBTOpeHue. 9 u.

Conep:xanune nporpaMmsl 1o reomerpun B 9 kiacce ( 34 HemeJib, 2 yaca B
HeJleJ10, Bcero 68 yacoB)

Ne Tema, pazaeinbl Kosn-Bo yacos @OopMBI KOHTPOJIS
n/m
[ToBTOpenue kypca 8 kinacca 4 -
1 | BekTopsl. 11 K/p
2 | Meron koopuHaT. 10 K/p
3 | CooTHoOIIEHUS MEXAY CTOPOHAMH U 18 2K/p
yIJIaMH TPEYroJbHUKA
4 | JlnuHa OKPY>KHOCTH U TLIONIAb 12 K/p
Kpyra
5 6 K/p
JIB>KEHMS
6 | [ToBropenue kypca 9 kiacca 7 K/p
9 | OO6mee KOIUYECTBO YACOB 68 7

Kputepun ¥ HOPpMBI OLIEHKH 3HAHMH, YMEHU M HABBIKOB YYALIIUXCH.

1. OueHka NMUCbMEHHBIX KOHTPOJBLHBIX PA00OT 00y4YaIOIIMXCH IO

MareMaTnkKe

Omeem oyenugaemca OMMemKou «5», eciu:
O paGota BBITIOIHEHA MTOIHOCTHIO;
OB nOTMYECKUX PACCYXKIEHUSAX U OOOCHOBAHHWH PEIICHUS HET MPOOENIOB H
OIINOOK;
OB pemieHUHM HET MaTeMaTHMYeCKHX OMMUOOK (BO3MOXKHA OJHA HETOYHOCTH,
OMHUCKa, KOTOpas He SBISAETCS CJIEACTBUEM HE3HAHUA WIM HENOHUMAaHUS
y4eOHOTO Marepuania).
OT1MeTKka «4» cTaBUTCH B CJEAYONIUX CIyqYaaX:
OpaboTa BBINTOTHEHA MOTHOCTHIO, HO 000CHOBAHHUS IIATOB PEIICHUS
HEJOCTAaTOYHBI (€CJIM YMEeHHE OOOCHOBBIBATH PACCYKIECHUS HE ABIISLIOCH
CIEHUAJIbHBIM 00BEKTOM MPOBEPKH);
OpnormyiieHs! oHa OMMUOKA WK €CTh JIBa — TPU HEMOUETA B BHIKJIAIKAX,
pUCYHKaX, 4epTekax Wiu rpadukax (eciau 3Ty BUJIbI paOOT HE ABISLIUCH
CIIEHUAJIbHBIM O0BEKTOM IIPOBEPKH).




OrMeTKa «3» CTABUTCH, €CJIH:

OponyiieHo 6onee oqHOM OIMOKU WK 0oJiee BYX — TPEX HEIOUETOB B
BBIKJIQ/IKaX, YepTexkax Win rpadukax, Ho oOyyarouuics oomagaet
00s13aTeIbHBIMU YMEHUSMH 10 IPOBEPSEMON TEME.

OTMeTKa «2» CTAaBHTCS, €CJIN:

OpomyIeHbl CyleCTBEHHbIC OITUOKHU, MMOKA3aBIIKE, YTO O0YUYAIOIIUIICS HE
oOnamaer 00s3aTeIbHBIMU YMEHUSMHU 10 JAHHOUM TeM€ B MOJHOU Mepe.
OtMeTKa «1» cTaBHTCS, €CJIN:

Opabora nokasaja MmoJIHO€ OTCYTCTBUE Y 00yJaroIierocsi o0s3aTeIbHbIX
3HAHUM U YMEHUH 10 MPOBEPSIEMON TEME UJTU 3HAYUTENbHAs YaCTh padOThI
BBIMIOJTHEHA HE CAMOCTOSTEIIBHO.

VYyurenb MOXXET MOBBICUTh OTMETKY 32 OpUTMHAJIbHBIN OTBET HA BOMPOC WUITU
OpUTHHABHOE pPEIIeHHE 3a7a4l, KOTOPhIE CBUIETEIBCTBYIOT O BHICOKOM
MaTeMaTUuYeCKOM pa3BUTUHU 00yUalOILIErocs; 3a pelenue 0oiee CIoKHON
3a/layy WM OTBET Ha 0oJiee CIOKHBIA BOMPOC, MPEAJIOKEHHBIE
oOyyaronieMycs AOMOJIHUTENbHO MOCJIE BBHITIOJIHEHUS UM KaKuX-ITH00 APYTUx
3aJIaHU M.

2.01eHKa YCTHBIX OTBETOB 00y4aloIMXCH M0 MaTeMaTHKe

Omeem oyenueaemca OMMemKou «5», eciu y4eHUK:

OnonHO packpbUl COAEp)KaHHME Marepuaja B o0beMe, MPelyCMOTPEHHOM
IPOrpaMMoOii U y4eOHUKOM;

Owusznoxkun  marepuand  TPaMOTHBIM  SI3BIKOM,  TOYHO  HCHOJIB3YS
MaTeMaTUYeCKyI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEIETICHHOM JTOTUYeCKOM
M0CJIEIOBATENbHOCTH;

OnpaBWJIbHO BBHITIOJHUJI PUCYHKH, YEPTEXKH, TI'paPUKUA, COITYTCTBYIOIINE
OTBETY;

Omnokazan yMeHHE WIUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU MPUMEPaMHU,
IPUMEHSTH €€ B HOBOW CUTYallMH NP BHITIOJTHEHUHU MPAKTUIECKOTO 3aaHUS;
OnponeMOHCTPUPOBAJl 3HAHHE TEOPHUH pPaHEE H3YYCHHBIX COIYTCTBYIOIIUX
TeM, CGHOPMHUPOBAHHOCTh M YCTOMYMBOCTH HCIIONB3YEMBIX TPU OTBETE
YMEHHU U HABBIKOB;

OoTBeuan caMoCTOATENbHO, 6€3 HABOASIINX BOIIPOCOB YUUTEIS;

OBO3MOXXHBI OHA — JBE HETOYHOCTU IpPH OCBEIIEHHWE BTOPOCTEIECHHBIX
BOIIPOCOB WJIM B BBIKJIAJKaX, KOTOpbIE YYEHHUK JIETKO HCIIpPaBWJI IIOCIE
3aME4YaHMsl YUUTENs.

OTBeT oLeHUBaETCH OTMETKOM «4», eCJIM yAOBJIETBOPSIET B OCHOBHOM
TpeOOBaHMUAM Ha OLIEHKY «5», HO MPU 3TOM UMEET OJUH U3 HEJJOCTATKOB!

OB u3NOKEeHUU JOIMYIICHB HEOOMBIITHE POOEITBI, HE NCKAa3UBIIIEE
MaTeMaTU4YeCKOE COAEP/KaHNE OTBETA;

Onony1ieHs! OJJUH — JBa HEJ0UYETA MPHU OCBEUICHUH OCHOBHOTO COACPKaHHUS
OTBETA, UCTIPABICHHBIE MOCIIE 3aMEYaHHs YIUTEIS;

Ononymiens! ommnOKa win 60ee IByX HEJOYETOB MPHU OCBEIICHUU
BTOPOCTENIEHHBIX BOIIPOCOB MJIM B BBIKJIAJKAX, JIETKO MCIPABICHHBIC TIOCIIE
3aMEYaHMsI YIUTEIs.

OTtmeTka «3» CTABUTCHA B CJAEAYIOLIHX CAyqasaX:



OHemnoHO PacKpbITO CoAepKaHuE MaTepuaia (coaepkaHue U3JI0KEHO
dbparMeHTapHO, HE BCET/IA MOCIEA0BATEIHLHO), HO MTOKa3aHo o01Iee
MMOHMMAaHKE BOMPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC J1JIs
YCBOEHUS MPOrPaMMHOTO MaTepuaia (onpeaeiaeHsl « pedoBaHUsIMH K
MaTeMaTU4YECKOM MOJTOTOBKE YUaIIUXCsI» B HACTOSIIEH TporpaMMe 1o
MaTeMaTHKe);
OumMenuch 3aTPyIHEHUS UM JOIMYIIEHBI OIMOKU B ONPEACICHUN
MaTeMaTU4YECKON TEPMUHOJIOTUH, YEPTEKaX, BBIKIIAKaX, UCTIPABICHHbBIC
MOCJI€ HECKOJILKUX HABOSIIUX BOIIPOCOB YUUTEJIS,
Oy4eHHK He CTPaBUIICS C TPUMEHEHHEM TEOPUH B HOBOUM CUTYaIlMU TIPU
BBITIOJIHCHUH TIPAKTUYECKOTO 3aJ[aHusl, HO BBITIOJIHWII 3aJaHUsl 0053aTeILHOTO
YPOBHSI CJIOKHOCTH T10 JaHHOU TeMe;
Onpu 10CTaTOYHOM 3HAHUM TEOPETUUYECKOTO Marepralia BhISIBICHA
HeJ0CTaTOYHasi CPOPMHUPOBAHHOCTH OCHOBHBIX YMEHHU U HABBIKOB.
OTMeTKa «2» CTABUTCS B CJAEAYIONIUX CIYyYaAAX:
One packpbITO OCHOBHOE CoJiep)KaHue y4eOHOro Marepuara;
OobOHapyXeHO HE3HaHUE YUCHUKOM OOJIbIIIeH WM HanboJiee BaXKHON YacTH
y4eOHOro Marepuana;
Opomny1ieHbl OMMOKY B ONIPEACICHUN TOHSATUM, IPU UCIIOTb30BaHUHT
MaTeMaTH4YECKON TEPMUHOJIOTUH, B PUCYHKAX, UePTEKaX WIH rpadukax, B
BBIKJIQ/IKaX, KOTOPbIE HE UCIIPABIICHBI TIOCIIE HECKOJIBKUX HABOISIITNX
BOMPOCOB YUUTEJIS.
OueHka NMCbMEHHBIX PA00T y4alUXCHA

OT1MeTKa «5»CcTaBUTCH, €CIIU:

e paboTa BHINIOJIHEHA MTOJHOCTHIO;

® B JIOTUYECKUX PACCYNKACHUSIX U 0OOCHOBAHUM PEIICHUS HET MPOOEIOB
1 OLIHOOK;

® B pEHICHUHU HET MAaTEeMAaTHUECKUX OMHMOOK (BO3MOYKHA OJIHA
HETOYHOCTb, OMUCKA, HE SABJISIONIASICS CIEICTBUEM HE3HAHUS WU
HEMOHUMAaHMS y4eOHOT0 MaTepuana).

OT1™meTKka «4» CTABUTCS, €CJIHU:

e paboTa BHITIOJHEHA MOJIHOCTHI0, HO 00OCHOBAHUS IIaTOB PEIICHHUS
HEJ0CTATOYHBI (€CIIM yMEHUE OOOCHOBBIBATH PACCYK/ICHUS HE SBIISIIOCH
CHEIUATBHBIM 00BEKTOM MPOBEPKH);

e JIONYIIEHA OJIHA OLIMOKa WIH IBa-TPHU HEJOUYETa B BBIKIAAKAX,
PUCYHKaX, YepTeKax Win rpagukax (eciu 3T BUIBI paOOTHI HE SIBISUIHCH
CIEUUATIBHBIM 00BEKTOM MPOBEPKH ).

OTMeTKa «3» CTaBUTCS, €CIIU:

e JIOMYIIEHBI 00JIee OAHOM OMHMOKH Wi OoJiee IBYX-TPeX HEJIOUETOB B
BBIKJIaJIKaX, YepTexkKax WK rpadukax, HO yyaluluics BiajaeeT
00s13aTeNIbHBIMU YMEHUSIMU 110 TIPOBEPSEMO TEME.

OTMeTKa «2» CTaBUTCS, €CIU:

® JIONYIICHBI CYIIECTBEHHBIE OMUOKH, TOKA3aBIIKE, YTO YYalluics HE

BJIAJICET



00s3aTeNbHBIMUA YMEHUSMH T10 TAHHOW TEME B MOJHON Mepe.
OtmeTtka «1» cTaBUTCS, €CIIH:

e paboTa Mmokasaja MOJIHOE OTCYTCTBUE y yUalIerocs 00s13aTeabHbIX
3HAHUM U YMEHUH MO MPOBEPSIEMON TEME UJIM 3HAUUTENbHAS YacTh paOOThI
BBIIIOJIHEHA HE CAMOCTOSITEIIHO

Kpurtepuu omudok

K rpyo b1 M ommokaM oTHOCATCS OTUOKHU, KOTOPbIE 0OHAPYKUBAIOT
HE3HAaHME ydalluMHCs (GOpMYyII, IPaBUJI, OCHOBHBIX CBOWCTB, TEOPEM M HEYMEHUE
UX IPUMEHATH; HE3HAHUE NTPUEMOB PELIEHHUS 3a]1a4, PACCMAaTPUBAEMBIX B
y4eOHUKAX, a TAKKE BbIUMCIUTEIbHBIEC OIIMOKH, €CIIM OHHU HE SIBJISIFOTCS] OMMCKOM;

K He rpyo0 s MommudKaM OTHOCATCH: NOTEPs KOPHS WIM COXPAHEHHUE B
OTBETE TMOCTOPOHHEr0 KOPHS; OTOpachiBaHUE 0€3 O0BICHEHUIN OJTHOTO U3 HUX U
PaBHO3HAYHBIE UM;

K HemodyeTaM OTHOCATCH: HEPAMOHAIBHOE PEUIEHUE, ONTUCKH,
HEJ0CTaTOYHOCTh WJIM OTCYTCTBUE MOSICHEHUI, 000CHOBAHMI B PEIICHUSIX

OueHnka TecToB

B kadecTBe HMIKHEH T'paHUIIBI YCIEIIHOCTH BBIOJIHEHUS OCHOBHOTO TECTa,
COOTBETCTBYIOIIETro OIeHke “3” (“3aueT’”), MOXKHO MPHUHATH YpoBeHb - 50% -62%
NPaBWJIBHBIX OTBETOB U3 OOIIETOKOJINYECTBA BOIIPOCOB.

Onenka “4” (“xopo1ro) MOKeT ObITh TIOCcTaBieHa 3a - 62% - 75%npaBUibHBIX
OTBETOB.

Ornenka “S5” (“oTUYHO’) y4yalnuics T0JDKEeH YCIICIIHO BBITIOJHUTD TECT, Ooee
75%npaBUIbHBIX OTBETOB.

Y4eOHO-MeTOAMYECKOE o0ecnieyeHHe

1.Iudpossie obpazopaTenbHbie pecypehl (LIOP) k yueOHMKaM HM31aTeIBCTBA
"Muemo3nHa" nipecraBicHbl Ha caite http://school-collection.edu.ru/

2. www.math.ru. HTepHeT - mojiepKKa yIYuTelnel MaTeMaTHKe, MaTepraIbl IS
YpPOKOB, odpuilnaibHble JOKyMeHThl MUHUCTEPCTBA 00pa30BaHUS M HAYKH,
HEO0OXOUMEBIE B paboTe.

3. Wwww.it-n.ru. CeTh TBOPUECKHX yUUTEIICH.

4. www.etudes.ru. Marematudeckue 3Tobl. Ha calite mpeacTaBiIeHbl STIOIbI,
BBITIOJTHEHHBIE C UCTIOJIB30BAHUEM COBPEMEHHON KOMITbIOTepHOH 3D-Tpadukwy,
YBJIEKATEJIbHO U HHTEPECHO PAaCCKA3bIBAIOIINE O MATEMATUKE U €€ MPHUIIOKEHUSIX.
5. www.problems.ru. ba3a maHHBIX 3374 [0 BCEM TeMaM IIKOJbHOW MaTeMaTHKH.
3amaun pa3oUTHI 0 pyOpUKaM U CTENeHH cliokHOCTU. Ko Bcem 3aauam
MIPUBEJICHBI PEIICHUSI.

6. www.golovolomka.hobby.ru. TonoBonoMku ajis ymHbBIX Jroaei. Ha catite
MOHO HalTU MHOTO 3a7a4 (JIOTHYECKUX, HA B3BELIMBAHUS U Jp.), BApUALIMHU HA
TeMmy KyOuka PyOuka, sanektponnsie Bepcunt kauur P. Cmannuana, M. Napauepa, JI.
Kappounna, Benenus 3anstuit, mpueMax paboThl Ha ypoOKax.

7. www.college.ru/mathematics. MaremaTrka Ha mopraine «OTKPBITBIA KOJUIEIHK
». MOXHO HalTHU y4eOHBIM MaTepHall 1o pa3IMuHbIM pa3jiesiaM MaTEMAaTUKH.



http://school-collection.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/
http://www.problems.ru/
http://www.golovolomka.hobby.ru/
http://www.college.ru/mathematics

8. www.int-edu.ru. MuacTHTYT HOBBIX TeXHOJIOTHH. Ha caiite MOXHO
O3HAKOMMUTBCA C IPOAYKLHEH, IpeyaraeMon MacturyTom, Harpumep,
nporpammamu «2KuBas ctaTucTika», «ABTol pady, pazBuBaroie-o0ydaromen
HACTOIBHOM urpoit «Jlomu u gpodu» u ap.

9. school-collection.edu. Exaunas xomtekuus nudppoBeIX 00pa3oBaTeIbHBIX
pecypcos.

10. http://www.prosv.ru. Cait u3nareiasctBa «IIpocBemienue» (pyopuka
«MatemaTtukay)

11. http:/www.drofa.ru. CaiiT uznarenscrsa poda (pydpuka «MareMaTuka)
12. http://www.center.fio.ru/som. MeToauueckre peKOMEH AN YIUTEITIO-
NpeAMETHUKY (TIPEICTAaBICHBI BCE MIKOJIbHBIE MPEAMETHI). MaTepuasl Jis
CaMOCTOSITEIILHOU pa3paboTKH NMPO(GUIBHBIX TPOO U aKTHBHU3AIMH MTpoIiecca
oOy4deHHUsl B cTaplIel MIKoJIe.

13. http://www.edu.ru. IlenTpanbHbIi 00pa30BaTENbHBII OPTA, COACPKHUT
HOPMAaTUBHBIC JJOKYMEHThl MUHHUCTEPCTBA, CTAaHAAPThI, HHPOPMAIIHIO O
MPOBEICHUE IKCIICPUMEHTA, CepBep MHPOPMAIIMOHHOM MOIIepk KU EauHOro
rOCyJIapCTBCHHOTO YK3aMEHA.

14. http://www.legion.ru. Caiit uzaarenbcTa «JIernony.

15. http://www.intellectcentre.ru. Caiit uzgatensctBa «MuTemexT-Lentpy, rae
MOYKHO HaWTH Y4eOHO-TPEHUPOBOYHBIC MaTEPHAJIbI, IEMOHCTPAIIMOHHBIC BEPCHUH,
0aHK TPEHUPOBOYHBIX 3aJJaHUN C OTBETAMHU, METOAMYECKHIE PEKOMEHIAINU 1
00pasibl pereHui.

MaTepuaJbHO-TeXHHYECKOe o0ecrnedeHne YUeOHOro nmpeamMera.
Yueono-naznaonwvie nocoous.
1. Kommnakr-nuck «Ypoku reomerpuu KuM»
2. M/n TpeyronbHUKH
3. Maremarnueckue Tabauibl 11 opopMieHUs KabHEeTa
KoMIUIEKT HHCTPYMEHTOB KJIACCHBIX
[TopTpeTsl MaTeMaTUKOB
M/n I'eometpust 7 xiacc
Ha6op reomeTpudeckux Tei JeMOHCTPAIIMOHHBIN

XA

Hcnonvzyemovle mexuuueckue cpeocmea
e [lepcoHaJIbHBIN KOMIIBIOTED
e MylnbTUMEIUINHBIN TPOEKTOP
e DKpaH

OcHoBHAasi Y4eOHO-MeTOANYeCKas JuTeparypa
1. IlpumepHnas nporpaMmma 00111€00pa30BaTENBHBIX YUPEKACHUN 110 TECOMETPUHU
/-9 xnaccel, K yuyeOHOMY KomIuiekcy mis 7-9 kmaccoB (aBtopel JI.C.
AranacsH, B.®. byry3os, C.B. KamomueB u ap.,coctaButenb T.A.



http://www.int-edu.ru/
http://www.prosv.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.legion.ru/
http://www.intellectcentre.ru/

Bypmuctposa — M: «IIpocsemenne», 2014 — M: «lIpocsemenue», 2014. —
c. 19-21).

. I'eomerpus: yueO, nnst 7—9 k. / [JI. C. Aranacsan, B. ®@. Byrysos, C. B.
Kanomues u ap.]. — M.: IIpocsemenue, 2016.

. Pab.terpanp k yueOHuky «l'eomerpus 7—9 xm»[JI. C. Aranacsn, B. ®.
Bbyty3os, C. B. Kagomues u np.]., 2016

. 3ydyenue reomerpuu B 7, 8, 9 Kijaccax: MeTO, PEKOMEHJALMU: KH. IJIs
yuutens / [JI.C. Aranacsu, B.®. byry3os, F0.A. InaskoB u ap.]. - M.:
[Ipocsemenue, 2015.

. I'yce B. A. I'eomerpusi: nuaakt. marepuansl s 7 k. / B.A. I'yces, A.I.
Mensauk. — M.: [Ipocsemenune, 2015.

. 3uB B.I. Teomerpusi: dunakr. marepuansl s 7 kiu. / B.I. 3us, B.M.
Meiinep. — M.: [Ipocsemenue, 2017,

. 3uB B.I'. 'eomerpus: Junaxt. marepuanst s 8ki. / b.I. 3us, B.M. Meiinep.
— M..: IIpocgemienue, 2016

. I'apunoBa H.®. Iloypounsbie pa3paboTKM 1O reoMeTpuu. 7 Kiacc. M.:
BAKO, 2016 — (B noMomip MKOJIHHOMY YYUTEIIO)

. I'apunoa H.®. Iloypounsie pa3paboTku 1o reoMeTpuu. 8 kiacc. M.:
BAKO, 2017 — (B moMoI11ips nkoJbHOMY YUHUTEIIIO)

JonoaHuTeabHAS YUeOHO-MeTOAnYeCKas JuTeparypa

. Maremaruka 5-11 kmaccel: HeTpaaUIIMOHHBbIE (OPMBI  OpraHU3alUU
KOHTPOJISl Ha ypokax / aBT.-cocT. M.E. Ko3una, O.M. ®aneesa. - Bonrorpan,
Vuurens, 2015;

. KonctpyupoBanue cOBpeMEHHOrO0 ypoKa MaTeMaTWUKH: KH. JJIs y4yuTens /
C.I. Mangenos. — M.: IIpocsemenue,2015.
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