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HHOACHUTEJBHAA 3AIINCKA

PabGouast mporpamma OCHOBHOTO OOIIETO OOpa30BaHUS MO TEOMETPHUH COCTABJICHBI HAa OCHOBE
DyHIaMEHTAIBLHOTO SApa CoAepkaHus obiero oopazoBanusi, TpeOoBaHUI K pe3ynbTaTaM OCBOCHUS
OCHOBHOI1 00111€00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3zoBaHus, IPECTABICHHBIX B
@OenepalibHOM TOCYJApCTBEHHOM 00pa3oBaTelIbHOM CTaHAapTe oOmero oOpa3oBaHUST U Ha
OCHOBAHHU cOOpHUKA pabounx nporpamMM. 7—9 kiacesl :I'36  mocobue  anst  yuutened  o0meoOpas3os.
opranmsauuii / [coct.T.A. Bypmucrtposa]. — 2-¢ u3a., nopad. — M. : IIpocsenie-uue, 2014. — 95 ¢. — ISBN 978-
5-09-027195-0 k YMK JI. C. Atanacsana u ap.

B Heill Takke Yy4YMTBIBAIOTCS OCHOBHbIE uAeHM U nosnoxeHus [IporpamMmbl pa3BuTHS U
(bOopMUPOBaHUS YHHBEPCATHHBIX YICOHBIX ACUCTBUIA TSI OCHOBHOTO OOIIETr0 00pa3oBaHUsI.
OBnajgeHne y4auuMHUCsS CHCTEMON T€OMETPUYECKHX 3HAHWN M YMEHUH HEOOXOIMMO B
MOBCEIHEBHOM JKU3HHU, JUI U3YUCHUSI CMEXHBIX IUCHUIUIMH U IPOAOIKEHUsT 00pa3oBaHUsl.

[IpakTyeckas 3HAYMMOCTh LIKOJIBHOTO Kypca F€OMETpUU O0YCIIOBJIEHA TEM, YTO €r0 0OBEKTOM
ABIIIOTCS MPOCTPAHCTBEHHbIE (DOPMBI M KOJMYECTBEHHbIE OTHOLICHMS JEHCTBUTEIBHOIO MUpA.
['eomeTpuyeckass MOArOTOBKAa HeoOXoaWMa Il TMOHUMAaHHUS [PHUHIMIIOB YCTPOHCTBA H
UCIIOJIb30BAHUS COBPEMEHHOM TEXHUKHU, BOCHPHUITHS HAYYHBIX M TEXHUYECKUX TMOHATUU U HJIEH.
Marematuka sIBI€TCA SI3bIKOM HayKM M T€XHUKH. C €€ MOMOLIBI0 MOJEIUPYIOTCS U HU3ydaroTCs
SBJICHUS Y IIPOLECCHI, IPOUCXOSAUINE B IPUPOJE.

['eomeTpus sBIeTCS OJHUM U3 OMOPHBIX MPEIMETOB OCHOBHOW IIKOJIBI: OHAa OOECIeYMBACT

U3Y4YEHUE JPYruX IUCUUIUIMH. B mepByro ouepenb 3TO OTHOCUTCS K INpPEAMETaM €CTECTBEHHO-
HAay4yHOr0 LMKJIA, B YaCTHOCTH K (u3uke. Pa3BUTHE JOrMYECKOrO0 MBIIUICHUS YyYallUXCs IpU
00y4eHHUU TeOMETPUU CIIOCOOCTBYET YCBOEHHIO MPEAMETOB T'yMaHHTAapHOro Iukia. [Ipaktuueckue
YMEHMSI M HaBBIKM TI'€OMETPUUYECKOI0 XapakTepa HEOOXOAMMBI ISl TPYIOBOM JEATEIBHOCTH H
po(hecCuOHATILHON MOATOTOBKH IIKOJIBHUKOB.
Pa3Butne y ywammxcss [NOpaBWIbHBIX MPEACTABICHUN O CYHIHOCTM UM MPOUCXOKICHUU
F€OMETPUUYECKUX aOCTpaKLUMi, COOTHOLIEHUM PEAJbHOIO U HJCAIbHOIO, XapakTepe OTpPaXEeHUs
MaTEeMaTUYeCKOW HAYKOW SIBJIEHUH U MPOLECCOB PEAIBHOTO MUPA, MECTE FT€OMETPUU B CUCTEME HAYK
U pOJIM MAaTEMAaTUYECKOI0 MOJICNIU-POBAHMS B HAYYHOM IIO3HAHHHM W B TPAKTHKE CIIOCOOCTBYET
(GOpMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKke (OPMHUPOBAHUIO KA4YeCTB
MBILUICHHS], HEOOXOIUMBIX JJISl a1alTallii B COBPEMEHHOM MH(OPMAaIIMOHHOM OOIIECTBE.

TpeOys OT ydamuxcsi yMCTBEHHBIX M BOJIEBBIX YCHIIMM, KOHIEHTPAIlMU BHUMAaHUsS, aKTUBHOCTH
Pa3BUTOrO BOOOpaKEHUs, FEOMETPUsI pa3BUBAET HPABCTBEHHBIE YEPThl JUYHOCTH (HACTOMYUBOCTb,
LEJIEYyCTPEMIIEHHOCTb,  TBOPYECKYI0  AKTUBHOCTb,  CaMOCTOSITEIBHOCTb,  OTBETCTBEHHOCTD,
TPYAOTII00Ue, AUCHMILUIUHY U KPUTUYHOCTh MBIILIECHUS) U YMEHHE apryMEHTHPOBAaHHO OTCTauBaTh
CBOM B3IJISAJIbI
1 yOeXIeHHS], @ TAKXKE CIIOCOOHOCTh MPUHUMATh CAMOCTOSTENIbHBIE PELICHHUS.

['eomeTpus CyIIECTBEHHO pacHIMpseT KpYyro3op yyalluxcs, 3HAKOMA WX C HMHAYKUUEH U
Jenykiuen, o0oOlIeHneM U KOHKpeTH3aluell, aHalu30M M CHUHTe30M, Kiaccudukauueil u
cUcTeMaTu3aluen, abcTparupoBaHueM, aHajornel. AKTHBHOE UCIIOJb30BaHUE 33]]a4 Ha BCEX dTanax
y4eOHOro IMpoliecca pa3BUBaET TBOPUECKHE CITIOCOOHOCTHU MIKOJBLHUKOB.

[Ipu oOyuenunm reoMeTpuu (HOPMHUPYIOTCS YMEHHUS M HABBIKM YMCTBEHHOTO Tpyda —
IUTAHUPOBAaHKUE CBOEW pabOThl, MOMCK PAllMOHATBHBIX MyTel €€ BBIIOJIHEHUS, KpUTHUECKAasl OLIEHKa
pe3ynbTaToB. B mporecce oOyueHuss T€OMETPUHU IIKOJBHUKH JOJDKHBI HAyYUTHCS M3JaraTh CBOM
MBICTTU SICHO M MCYEPIIBIBAIOIIE, TAKOHUYHO U EMKO, MPUOOPECTH HABBIKM YETKOTO, aKKYpPAaTHOTO U
rPaMOTHOTO BBITIOJTHEHUS] MATEMAaTUYECKUX 3alHCeH.

Baxueiiieil 3aga4yeil IIKOIBLHOTO Kypca T€OMETPUHU SIBIISIETCS pPa3BUTUE JIOTUUECKOTO MBIIIJIEHUS
yuanuxcsa. Camu 00bEKThl TEOMETPUYECKUX YMO3AKIIOUEHU U PUHSTHIE B TEOMETPHUH IIPaBUIIa UX
KOHCTPYMPOBAHUS CTIOCOOCTBYIOT (JOPMUPOBAHUIO YMEHUH 0OOCHOBBIBATH M JIOKA3bIBATH CYXKICHUS,
NPUBOAUTH UYETKUE ONPEAEICHUS, PA3BUBAIOT JIOTUYECKYI0 MHTYULHIO, KPaTKO U HAarJisIHO
BCKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHMHM M ydaT MX IpUMEHEHHuIo. TeM camMbiM reoMeTpus
3aHHMaeT Benyllee MecTO B (OPMUPOBAHMHM HAYyYHO-TEOPETHYECKOI'O MBIIUICHUS IIKOJIbHUKOB.
PackpbiBas BHYTPEHHIOIO TapMOHHIO MaTeMaTHKH, (popMHpys TOHMMaHWE KpacoThl U H3AIIECTBA
MaTeMaTHUYeCKUX PpaCCYKICHHUM, CIOCOOCTBYS BOCHPHUATHIO T€OMETPHUYECKUX (OpPM, YCBOEHHUIO
MOHSTUSI CUMMETPHHM, T€OMETPHUsI BHOCHUT 3HAYUTENbHBIN BKJIAJ B 3CTETUYECKOE BOCHUTAHHE



yuamuxcsa. E€ u3yueHuwe pas3BUBaeT BOOOpaKEHHE INIKOJBHUKOB, CYIIECTBEHHO oOoramaer Hu
pa3BHUBAET UX NIPOCTPAHCTBEHHBIE NPEACTABICHUS.
OBIIASA XAPAKTEPUCTHUKA KYPCA
B Kypce ycIOBHO MOXHO BBIICIUTh CIEAYIOIIME cojepxkarenbHble JuHUM: «Harmsnnas
reomerpusi»,  «l'eomerpuyeckue  Guryps»,  «3MepeHue - TEOMETPHUECKUX  BEIUUHUHY,
«Koopaunatel», «BekTopbl», «JIoruka u MHOXKecTBa», «I'eOMeTpusi B UCTOPUUECKOM PA3BUTHI.

Marepuan, otHocammiics k JuHuM «HarnsaHas reoMerpus’»  (3J€MEHTBHI  HarjsgHOU
CTEpEOMETPUH) CHOCOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX INPEJICTABICHUM yJaluxcs B pamKax
U3Yy4YEeHUS IJIaHUMETPUHU.

Copnepxanme pasznenoB «l'eomerpuueckue Gurypsi» u «l3mepenne reoMeTpuyecKiX BETHUNHY
HAIIEJICHO Ha TIIOJIyY€HHE KOHKPETHBIX 3HAHUH O TeOMETPUYECKON (QHurype Kak BaKHEUIIEH
MaTEMaTHYECKON MOJEIM AJI ONMCaHUs OKpYyKaromero mupa. CHcTeMaTH4ecKoe U3y4YeHUE CBOMCTB
reOMEeTPUYECKUX (UTYp TMO3BOJIUT Pa3BUTh JOIMYECKOE MBIIUICHUE W MOKa3aTh MPUMEHEHHE 3TUX
CBOMCTB IIpM PEIICHWM 3aJa4 BBIYHUCIUTEIBLHOIO M KOHCTPYKTUBHOIO XapakTepa, a Takke
IIPAKTUYECKHUX.

Marepuan, orHocsmukcas K coaepxkareabHbiM JHHMAM «KoopauHatel» u  «BekTopel», B
3HAYUTENIBHOM CTENEeHN HECET B ceOe MEXIpEeIMETHbIE  3HAHUA, KOTOpBIE HaXOIAT

IIPUMEHEHHE KaK
B Pa3IMYHbIX MAaTEMaTUYECKUX AUCLUIIINHAX, TAK U B CMEKHBIX IIPEIMETAaX.

OcoOeHHocThIO JIMHUU «JlorMka W MHOXKECTBa» SBISIETCS TO, YTO IPEJCTABICHHBIM 37€Ch
MaTepuan IMPEUMYIIECTBEHHO M3Yy4yacTCsl IPU PACCMOTPEHHUH DA3IMYHBIX BOIPOCOB Kypca.
CoOTBETCTBYIOIINK MaTepHajl HalleIeH Ha MAaTeMaTH4YeCKOe Pa3BUTHE ydalIuxcs, (GOpMUPOBAHHE Y
HUX YMEHHMS TOYHO, CKaTO U SICHO M3JIaraTh MBICJIM B YCTHOM M IIMCBMEHHOH pEUH.

Jluansa «l'eomeTpuss B HMCTOPUYECKOM pa3BUTHM» IpeJHa3HaueHa Uil (HOPMUPOBAHUSA
IPEJCTaBICHU O TEOMETPUM KaK YacTH YEJOBEUECKOH KyJbTypbl, JUIsl OOIIEro pa3BUTHUSA
HIKOJIbHUKOB, JJIsl CO3/1aHUS KYJIbTYPHO-UCTOPHUUECKOM Cpelbl 00yueHusl.

MECTO ITPEJIMETA B YYEBHOM IIVTAHE

Ha u3ydenue reomeTpry B OCHOBHOM 1IKOJIE OTBOJUTCS 2 y4eOHBIX yaca B HEJIENIO B TEUEHUE
KaX/10ro rojga ooyudenus, scero 208 ypokos.(7 knacc-70u., 8 kinacc-704., 9 knacc-684.)

TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUS COAEP/ KAHUSA KYPCA
[Tporpamma oOecrieuynBaeT JOCTH)KEHUE CIEAYIOIIUX PE3yJIbTaTOB OCBOCHUs 00pa30BaTeNbHOU
pOTrpaMMbl OCHOBHOTO 00I11er0o 00pa30BaHus:

JUYHOCMHblE.

1) ¢dopMupoBaHHE OTBETCTBEHHOIO OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
o0yyaroImuxcst K caMOpa3BUTHIO U €aMOOOpa30BAHUIO HA OCHOBE MOTHBAIMM K OOYyYEHUIO U
MO3HAHUIO, BBIOOpY JanbHeiero oopazoBaHusi Ha 0a3e OPUEHTUPOBKU B Mupe npodeccuil u
npopecCUOHATBHBIX ~ MPEANOYTEHHH,  OCO3HAHHOMY  IOCTPOCHHUIO  HMHIUBHUAYaJIbHON
00pa30BaTeNbHOI TPAEKTOPUU C YIETOM YCTOMUMBBIX MO3HABATEIbHBIX UHTEPECOB;

2) (opMHpOBaHWE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKU M OOIIECTBEHHOU MPAaKTHUKY;

3) ¢dopmupoBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOLICHHH U COTPYIAHHUYECTBE CO
CBEPCTHHUKAMHM, CTApIIMMU U MIIAJIIMMHU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-
UCCIIEIOBATENLCKOU, TBOPUECKOU U IPYTUX BUJAX JAEATEIbHOCTH;

4) yMeHHe SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIA B YCTHOW M MUCHhbMEHHON pe4H, MOHUMATh
CMBICII IIOCTAaBJIEHHOW 3aJaud, BBICTPAWBATh AapryMEHTALMI0, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI;

5) KpUTHYHOCTH MBIIUICHHS, YMEHHE PACIO3HABaTh JIOTMYECKH HEKOPPEKTHBIC BBICKA3bIBAHMUS,
OTJINYATh TUNIOTE3Y OT (aKTa;



6)

7)
8)

1)

2)
3)

4)

5)
6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

KpEaTUBHOCTb MBIIIUICHHS, THUIIUATUBY, HAXOJYUBOCTb, AKTUBHOCTD MPHU PEILICHUU
reOMETPUUYECKHX 3a/1a4;

YMEHHE KOHTPOJIUPOBATH MPOIECC U PE3yIbTAT YueOHON MaTeMaTH4eCcKOl JesITeIbHOCTH;
CIIOCOOHOCTH K AMOLIMOHAIbHOMY BOCHPUATHIO MaTeMaTHUYeCKUX 00BEKTOB, 33/1a4, pEIICHUH,
pacCyxIeHuUi;

MemanpedMem%ze:

YMEHHE CaMOCTOATENIFHO IUIAHWPOBATh AJIbTCPHATHBHBIC MYTH JOCTHKCHUS IIeled, OCO3HAHHO
BBIOMpAaTh Hanbosee 3 EeKTUBHBIE CITOCOOBI pelIeHUs YUeOHbBIX U TTO3HABATEIbHBIX 3a/1a4;

YMEHHE OCYIIECTBISITH KOHTPOJb IO pe3ylbTaTy U IO CHoco0y MAelcTBUS Ha YpOBHE
MPOM3BOJILHOTO BHUMAHHUS U BHOCHTh HEOOXO0IUMBbIC KOPPEKTUBHI;
yYMEHHE a/IeKBaTHO OLEHUBAThH NMPaBUIHLHOCTh WJIM OLIIMOOYHOCTh BBIMIOJHEHUS yUeOHOM 3a7auH,
€€ 00BbEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BOBMOKHOCTH €€ PeIlIeHUs;
OCO3HAHHOE BIIAJICHUE JIOTHUYECKUMHU JICHCTBUSMHU OMpEACICHUS MOHITHHA, 0000IICHNs,
YCTaHOBJICHUS aHAJIOTUH, KJ1accu(PUKAIIMK Ha OCHOBE CAaMOCTOSITENIbHOTO BIOOpa OCHOBAaHUI
U KpUTEPUEB, YCTAHOBIICHUS POJAOBHUIOBBIX CBS3EH;
YMEHUE YCTaHABJIUBAaTh NPUYMHHO-CIIEICTBEHHBIE CBS3M, CTPOUTH JIOTMUECKOE PACCYXICHUE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, IEYKTUBHOE U TI0 aHAJIOTUH) U BBHIBOJIBI;
YMEHHE CO3/1aBaTh, IPUMEHSAThH U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJIEIH
Y CXEMBI JIJISl pellieHUs Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;
YMEHHE OPraHU30BbIBaTh yUeOHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIBHOCTh C yUYUTENIEM U
CBEPCTHUKAMH: OIPEACATh eI, paclpeaeisaTh (YHKIUU W POJIH YYaCTHHUKOB, OOIIHE
crocoObl paboThl; yMmMeHHE paboTaTh B TpYIIE: HAXOAUTh OOlIee pelieHHe U pa3peliaTh
KOH(MJIMKTHI HA OCHOBE COIJIACOBAaHWS IMO3WIUH M Yy4éTa HHTEPECOB; CIIYIIATh MapTHEPA;
(dbopMynupoBaTh, apryMEeHTHPOBATh U OTCTAUBATh CBOE MHEHUE;

dbopMupoBaHHE W pa3BUTHE Y4eOHOH W OOMIETIONH30BATEIBCKOW KOMIIETEHTHOCTH B 00JacTH
UCIIOJIb30BaHUs MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHOosoruii (MK T-KoMIeTeHTHOCTH);

(dbopMHpOBaHKE MEPBOHAYAIBHBIX MPEACTABICHUNA 00 MIesX U O METOJaxX MaTeMaTHKU Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJECIMPOBAHMS SIBJICHUI U IIPOLIECCOB;
YMEHHE BHJIETh MaTeMaTHYECKyl0 3a/Jady B KOHTEKCTe MpOOJIEMHON CHTyallud B JpPYTux
JUCLUIIIINHAX, B OKPYKaIOLEH KU3HH;

YMEHHE HaxOJUTh B Pa3IMUHBIX HCTOYHUKAX HHPOpPMAIUIO, HEOOXOAUMYIO [UISl pEIICHUS
MaTeMaTHYeCcKuX MpoOieM, U MPEACTaBIATh €€ B MOHATHOW (Qopme; NMPUHMMATh PELICHHE B
YCIIOBUSIX HETIOJHON M U30bITOYHON, TOUHOW U BEPOSTHOCTHOM MH(pOpMaLny;

yMEHHE IOHMMaTh M UCIOJIb30BaTh MaTEeMAaTUYECKHE CpPEeACTBAa HAIJIAJHOCTH (PUCYHKH,
YepTEeXKH, CXEMBI U JIp.) AJI WUTIOCTPALMK, HHTEPIIPETALlUN, apTyMEHTAIUH;

YMEHHE BBIJIBUTATh TUIOTE3bI PU PELICHUH YY€OHBIX 3a7a4

Y TIOHMMAaTh HEOOXOJUMOCTh UX ITPOBEPKU;

YMEHHE NMPUMEHATh UHIYKTUBHBIE U JETYKTUBHBIE CIIOCOOBI PACCYKJIEHUH, BUAETh pa3IMuHbIe
CTPATETUHU PELICHUS 3a/1ay;

ITIOHUMAaHHE CYIIHOCTH AJITOPUTMHUYECKUX MPEANUCAHNN U YMEHHE IEHCTBOBATH B COOTBETCTBUU
C IIPEIIIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITENIbHO CTaBUTh €N, BBIOMpPATh M CO3/aBaTh AJITOPUTMBI JUISL PELICHUS
y4eOHBIX MaTEMAaTUYECKUX MPOOIIEM;

YMCHUC IITAHUPOBATH U OCYIICCTBIIATH ACATCIbHOCTh, HAITPABJICHHYIO Ha PCIICHUC 3a1a4

HCCIICA0BATCIIbLCKOI'O XapaKTepa,

npeomemHule.

1) ¢opmupoBaHue MPEICTABICHUI O MaTEeMAaTHKE KaK O METOJe MO3HAHHS JCHCTBUTEILHOCTH,



2)

3)

4)

5)

MO3BOJISIIONIEM OIMMCHIBAaTh M W3Yy4aTh peajbHBIE MPOILECCHl W SBJICHHS: OCO3HAHUE POJIH
MaTeMaTuKu B pazsutuu Poccun u mupa;

BO3MOXKHOCTh  NPUBECTH TPUMEPHl M3  OTCUYECTBEHHOM ¥  BCEMHUPHOW  HCTOpPUU
MaTEMaTUYECKUX OTKPBITUM U UX aBTOPOB;

pa3BUTHE yMEHHH paboTaTh ¢ Y4YeOHBIM MAaTEeMAaTHYECKUM TEKCTOM (aHaJM3UPOBAThH,
U3BJIEKATh HEOOXOAMMYIO HWH(POPMAINIO), TOYHO U TPAMOTHO BBIPAXKATH CBOM MBICTH C
MPUMEHEHUEM MaTEMaTHYECKONH TEPMHUHOJIOTUU U CUMBOJIHMKHU, MPOBOANTH KiacCU(UKAIIUH,
JIOTUYECKHEe 000CHOBAHMSI, TOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPIKICHUH:

OTNIEPUPOBAHUE  TOHATHSAMHU:  MHOXKECTBO,  DJIEMEHT  MHOXXECTBA,  IOAMHOXECTBO,
MPUHA]JICKHOCTh, HAXOXK/IECHUE MepeceueHusi, 00beIMHEHUS MOAMHOXKECTBA B MPOCTEHUIITNX
CUTYaIUsX;

pellleHre CIOKETHBIX 3a/1a4 Pa3HBIX TUTIOB HA Bce apuPMETHUECKUE NCHCTBHUS,

IpUMEHEHHE Ccroco0a TOHWCKA PEIIeHUs 3a/Jauyd, B KOTOPOM paCCYXJICHHE CTPOUTCS OT
yCIIOBHA K TPEOOBAHUIO MIIM OT TPEOOBaHUS K YCIIOBHIO;

COCTABJICHHE IUIaHA PEIICHUS 3aJlayd, BBIJICJICHUE JTAllOB €€ PEIICHHs, HHTePIpeTaIus
BBIYHMCIIUTENbHBIX PE3YIbTAaTOB B 33Jlaye, UCCIIEIOBAHNE MTOJYYCHHOTO PeIlICHUS 3a1a4H;
HaxXOJXKJICHHWE TPOIEHTa OT YMCJIa, YKCia MO MPOIEHTY OT HEro, HaXOXKICHUS MPOIEHTHOTO
OTHONIICHHUS] JABYX YHUCEN, HAXOXJIEHHUS IMPOLEHTHOTO CHIDKEHHUS WM MPOLEHTHOTO
IOBBIIICHHS BEJIMUUHEI,

pEIICHUE JIOTHYECKUX 3a7a4;

pa3BUTHE TIPEACTABJICHHM O 4YHCIE M YHUCIOBBIX CHUCTEMax OT HaTypalbHBIX [0
NEHCTBUTENBHBIX YKCEN; OBJAJICHUE HABBIKAMH YCTHBIX, MHCbMEHHBIX, MHCTPYMEHTAIbHBIX
BBIYHCIICHHIA:

OMEpUPOBAHUE MOHATUSMU: HATypalIbHOE YHCIO, IEJI0€ YHUCIO, OOBIKHOBEHHAas IpoOb,
JEeCATHYHAS APO00b, CMENIAHHOE YMCII0, PAlMOHAILHOE YUCIIO, HPPAIIMOHAIBHOE YUCIIO;
HCITOJIb30BaHUE CBOMCTBA YHWCEI M 3aKOHOB apU(PMETHYECKUX OIepaluii ¢ YHuCIaMu IpH
BBIIOJIHEHUH BBIUMCIICHHIA;

HCIIOJIb30BaHUE MPU3HAKOB JEIUMOCTUA Ha 2, 5, 3, 9, 10 npu BBHINOJHEHUU BBIYUCICHUN U
pelIeHnu 3a1ay;

BBINIOJIHEHUE OKPYTJICHUS YUCEN B COOTBETCTBUM C IPABUIIAMU;

CpaBHEHHUE YHCEIT,

OIICHUBAHHE 3HAUYECHMS KBAJIPATHOTO KOPHS U3 MOJIOKHUTEIBHOTO 1IEJIOr0 YUCIA;

OBJIQJICHHE CHUMBOJIBHBIM SI3bIKOM aJIre€Opbl, TMPUEMaMH BBIIOTHEHUS TOXICCTBEHHBIX
npeoOpa3oBaHU BBIPAKEHUH, pEIIeHHUsS YPaBHEHHI, CHUCTEM YypaBHEHUH, HEPaBEHCTB U
CHUCTEM HEPaBEHCTB, yMEHHUS MOJCIUPOBATh pEAlbHbIC CUTyallMd Ha S3BIKE alreOphl,
UCCIIEIOBaTh  IOCTPOCHHBIE  MOJEIM C  KCIOJb30BAaHHMEM  ammapara  anreOphl,
WHTEPIPETUPOBATH MOTYYEHHBIN pe3yIbTaT:

BBITIOJTHEHHE HECIOXKHBIX MPEoOpa3oBaHMUl MJIE BBIUMCICHHUS 3HAYEHUH YHUCIOBBIX
BBIPAKEHHUM, COJEpXKAIIUX CTENEeHW C HaTypaJibHBIM TIOKa3aTelieM, CTENEeHU C IIeJIbIM
OTPHULIATENIbHBIM MTOKa3aTelleM;

BBITIOJIHEHHE HECITIOKHBIX MPE0oOpa3OBaHUM MENbIX, APOOHO PAIMOHAIBHBIX BBIPAKEHUN U
BBIpQXEHUH C KBAaJAPAaTHBIMU KOPHSMHU; pPACKPBIBATh CKOOKH, MPHUBOJUTH MOAOOHBIE
cjaraeMple, UCTIOJIb30BaTh (hOPMYJIbI COKPAIIEHHOTO YMHOKEHNS,

pelIeHNe JUHEHHBIX M KBAJAPATHBIX YPAaBHEHUI W HEPABEHCTB, YPABHEHUU M HEPABEHCTB,
CBOJISIIIIMXCSI K TMHEHHBIM WJIM KBaJIpaTHBIM, CHCTEM YPAaBHCHHUI M HEPABEHCTB, H300paKCHHE
pELIeHUI HEPABEHCTB U UX CUCTEM Ha YUCJIOBOU MPSMOM;

OBJIQJICHHE CHUCTeMOW (YHKIIMOHAIBHBIX TMOHSATHH, pa3BUTHE YMEHHUS HCIOJIb30BaTh
G yHKIIMOHATBHO-TpadUUeCKUe TMPEICTaBICHHS JI PEIICHHs] PAa3IMYHBIX MaTEeMaTHUYECKHUX
3a/1a4, IJis OMUCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEH:

OnpeJieJICHUE MOJI0KEHUS TOUKH 0 €€ KOOpJAUHATaM, KOOPAUHATHI TOUKH IO €€ MOJ0KEHHUIO
Ha ITOCKOCTH;

HaXO0XJIeHUe 1o rpaduKy 3HaUeHUN QyHKIMU, 007JaCTU OMpeIeTICHHsI, MHOXKECTBA 3HAYCHHUIA,
HyJIel (QYHKIIUH, TPOMEKYTKOB 3HAKOTIOCTOSTHCTBA, MPOMEKYTKOB BO3PACTAHUS M yOBIBAHUS,
HauOOJIBIIETO U HAMMEHBIIETO 3HAYCHUSI (PYHKIINU;



MOCTpOoeHre Tpaduka TUHEHHON U KBaJpaTUIHON (PYHKITUH;

olepHpoBaHHME Ha 0a30BOM YPOBHE MOHATHAMHU: IOCIEIOBATEIBHOCTh, apupMeTHyecKast
IIPOrpeccusi, FeOMETpUYECKasi MPOTPECCHs;

UCIIOJIb30BaHUE CBOWCTB JIMHEHHON U KBaJIpaTUYHON (YHKIMH U UX rpadUKOB MpU peIICHUH
3ajiay U3 IPYrUx y4eOHBIX NIPEIMETOB;

6) oBJaJcHUME TEOMETPHYCCKHM SI3bIKOM; Pa3BUTHUE YMCHHUS HCIIOJIb30BaTh €r0 JJIsl ONHCAHHS
IPEIMETOB  OKPYXKAIOIEr0  MMpa; Pa3BUTHE  IPOCTPAHCTBEHHBIX  IPEICTABICHUM,
M300pa3uTEIbHBIX YMEHUHN, HABBIKOB TEOMETPUUYECKUX ITOCTPOCHUIA:

ONEpUpPOBAHUE TOHATHSMHU: (Urypa, TOYKa, OTPE30K, MpsMas, Jyd, JOMaHas, yrod,
MHOT'OYI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIbHUK U KBaJIpaT, OKPYKHOCTh
U KpyrT, NpsIMOYTOJbHBIN Mapajulenenumnes, Kyo, map; u3o0paxeHue u3y4aeMblx QUryp ot
PYKH U C IOMOIIbIO JINHEHKU U LIUPKYJIS;

BBITNIOJIHEHUE U3MEPEHMSI JJINH, PACCTOSIHUM, BEJIMYHH YIJIOB C IIOMOIIBIO HHCTPYMEHTOB IS
U3MEPEHUM JUIUH U YIJIOB;

7) dopmupoBaHHE CHUCTEMAaTHYECKHX 3HAHUH O IUIOCKHX (uUrypax M HX CBOICTBax,
IPEACTABICHUM O  INPOCTEHMIIMX  IPOCTPAHCTBEHHBIX  TelaxX; pa3BUTHE  yMEHUU
MOJICJIMPOBAaHUS PEAIbHBIX CUTyallUd Ha S3bIKE I'€OMETPUHU, UCCIECJOBAHMS IOCTPOCHHOU
MOJIEJIN C HCHOJb30BAHUEM TIEOMETPUYECKUX IOHATUH UM TeopeM, ammapara ajireOpsbl,
pelIeHNs TEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay:
ornepupoBaHue Ha 0a30BOM YpOBHE MOHATUSAMHU: PABEHCTBO (UIryp, MapajuIeIbHOCTh U
NEPIEHIUKYJIAPHOCTh MPSAMBIX, YIVIBI MEXIY MNPSAMbIMH, [EPHEHAUKYISpP, HAKIOHHAs,
IIPOEKIINS;

IIPOBEJICHUE JI0KA3aTEIbCTB B TEOMETPUH;

olepupoBaHue Ha 0Aa30BOM YpPOBHE IMOHSATUSMHU: BEKTOpP, CyMMa BEKTOPOB, IPOM3BEACHUE
BEKTOPA Ha YUCJI0, KOOPAMHATHI Ha IJIOCKOCTH;

peleHre 3a7a4 Ha HaXOXKAEHUE TeOMETPUYECKUX BEJIMUYMH (IJIMHA U PAacCTOSIHUE, BEMYMHA
yriia, Iouaab) mo oopasiam Wik allropuTMaM;

8) oBiaseHue MPOCTEHIIMME CIIOCOOAMH TPECTABICHUS M aHAIN3a CTATUCTUYCCKUX TAHHBIX;
(opMUpOBaHKE MPEJICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJbHOM MHUPE U O
pasIMYHBIX crnoco0ax MX M3y4eHHs, O MPOCTEHIINX BEPOATHOCTHBIX MOJIENAX; Pa3BUTHE
YMEHMH U3BJIeKaTh UH(OPMALINIO, TPEICTABICHHYIO B TaOIUIaX, Ha [uarpammax, rpaukax,
ONKCHIBATh M AHAIU3UPOBATH MACCHUBBI UHUCIIOBBIX JaHHBIX C IOMOLIBIO MOJXOIALIMX
CTaTUCTUYECKUX XapaKTEpPUCTUK, HCIIOJIb30BaTh IIOHUMAHHE BEPOSTHOCTHBIX CBOWCTB
OKPYXKAIOIIMX SBJICHUN ITPU NPUHATUHU PELICHUN:
dbopMUpOBaHHE TPEACTABICHUS O CTATUCTUYECKUX XapaKTEpUCTHKAX, BEPOSTHOCTU
CJIy4aifHOTO COOBITHS;
pelieHre NpocTemrux KOMOMHATOPHBIX 3a/1a4;

OTpeieIeHne OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;

OLICHMBAHME U BBIUMCIICHUE BEPOSATHOCTH COOBITHS B MPOCTEUIINX CITYdasiX;

HaJIM4YMe MPEACTABICHUS O POJIM MPAKTUYECKHU JOCTOBEPHBIX U MaJIOBEPOATHBIX COOBITHH, O
pOJIK 3aKOHA OOJBIINX YUCENl B MACCOBBIX SIBJIICHUSX;

YMEHHME CPAaBHMBAaTh OCHOBHBIE CTATHCTUYECKUE XapAKTEPUCTHKH, IOJIyYEHHBIE B IpOIECCE
peleHus: TPUKIaJHON 3a/1a4M, U3YUEHUS PEaIbHOTO SIBJICHUS,

9) pa3BuTHE yMEHHI IPUMEHSTh U3yYCHHBIC TIOHSTHS, PE3YIbTaThl, METOBI ISl PEIICHHS 33134
MPAKTUYECKOT0 XapakTepa M 3aJad M3 CMEXHbIX JAUCHUIUIMH C HCIOJIb30BAHUEM IpHU
HEOOXO/JMMOCTH CIIPABOYHBIX MAaTEpUANOB, KOMIIbIOTEpa, IOJIb30BATHCA OLEHKOW H
MPUKUAKON MPU MPAKTUYECKUX pacueTax:
pacro3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA;

OILICHUBAHME PE3YJIbTATOB BHIYMCICHUI MPU PELICHUH MPAKTUYECKUX 3a]1aY;

BBITIOJITHEHUE CPABHEHUS YNCEN B PEAJIBHBIX CUTYaLUAX;

MCIIOJIb30BaHUE YHCIIOBBIX BBIPAKEHUH MpPH PEUIeHUH MPAaKTUYECKUX 3ajlad U 3a7ad U3 APYTUxX

y4eOHBIX IPEMETOB;

pelIeHre TPaKTUYeCKUX 3ajjad ¢ MPUMEHEHUEM MPOCTEUIINX CBOICTB QUTyp;

BBITIOJIHEHHE TPOCTEHIINX MOCTPOCHUH M HU3MEPEHWH Ha MECTHOCTH, HEOOXOJIMMBIX B



peanbHON KU3HU.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA 'TEOMETPUN
B 7—9 KJIACCAX

Harasinnasi reomerpust

BblnyCKHuK Haysumcs.:

1)

2)
3)

4)

5)

6)
7)

pacmo3HaBaTh Ha 4YEPTEeXKaX, PHUCYHKAX, MOJCNSAX U B OKPYXKAIOIIEM MHpE IUIOCKHE U
MIPOCTPAHCTBEHHbIE FeOMETpUUECKHe (PUryphl;

pacro3HaBaTh pa3BEPTKU KyOa, IPSMOYTOJILHOTO MapalieenuIe/a, MPaBUIbHON TUPAMU/IBL,
LUJIMH]IPA U KOHYCA;

OTIpENIeNIATh 1O JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTypHI JIMHEHHBIE pa3Mepbl caMol (QUTYPHI
1 Hao0opoT;

BBIYUCIISITH 00BEM MPSAMOYTOJIBLHOTO NapaljiesenuIe a.

Bbll’lyCKHUK nouaydunm 603MOAHCHOCNIb.

BBIUMCIAT OOBEMBI INPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UIYp, COCTABJIEHHBIX U3
IIPSAMOYTOJIBHBIX IIapAIJICIICIIUIICIOB;

YIIIYOUTh ¥ Pa3BUTH MPEICTABICHUS O POCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTypax;
IIPUMEHSATD MTOHATHE Pa3BEPTKU JJIS BBIIIOJIHEHHSI IPAKTUYECKUX PACYETOB.

I'eomeTpuueckune purypsoi

BblnyCKHuK Haysyumcs.:

1)
2)

3)

4)
5)

6)

7)

IMOJIB30BATLCHA A3BIKOM I'COMCETPHU AJIA OIMMCAHUA MMPECAMETOB OKPYKAIOMICIO MUpPA U UX
B3aMMHOI'O PACIIOJIOKCHH,

pacro3HaBaTh U U300pa)kaTh Ha YEPTEKAX U PUCYHKAX T€OMETPpUUYECKHE (DUTYPBI U UX
KOH(UTrypaluu;

HaXO/JUTh 3HAUYEHUS JJIMH JIMHEWHBIX JIEMEHTOB (UIyp M MX OTHOLIEHHUS, T'PaJyCHYIO Mepy
yraoB ot 0 no 180°, mpuMeHssi onpeneneHus, CBOUCTBAa U MPU3HAKK (PUTYp U MX DJIEMEHTOB,
OTHOILIEHMS (HUryp (paBeHCTBO, 1101001€, CHMMETPHUH, TOBOPOT, MapajlIeIbHbIM NepeHoc);
ONEpPUPOBATh C HAYaJIbHBIMM MOHATUSMH TPUTOHOMETPUM U BBIINOJHATH 3JIEMEHTapHbIE
orepauuy HaJ QYHKIUSAMH YTJIOB;

pemaTh 3aJaud Ha J0Ka3aTelIbCTBO, OMUPAsACh HA M3Y4YCHHbIE CBOWCTBA (PUIyp W OTHOLIEHUH
MEXy HUMH U TIPUMEHSISI N3yUYE€HHBIE METO/IBI JJOKA3aTEIbCTB;

pelaTh HECIOXKHBIE 3aJa4d Ha IOCTPOCHHUE, NMPUMEHSST OCHOBHBIE aJITOPUTMBI IIOCTPOCHUS C
ITOMOIIBIO IUPKYJIS U JIMHEHKH;

peuaTrb HpOCTCfII.HHG INTAHUMETPHUYCCKUC 3a1a4U B IIPOCTPAHCTBC.

Bbll’lyCKHuK noydunt 603MOAHCHOCNIb.

8)

9
10)

11)

OBJIAJIETh METOJIaMU pEIICHUs 3aJad Ha BBIYUCIEHUS M JOKa3aTeNbCTBA: METOJOM OT
MPOTUBHOTO, METOJIOM TMOJ00HsI, METOJIOM Tiepebopa BapHAaHTOB M METOJIOM T'€OMETPUUYECKUX
MECT TOYEK;

NPUOOPECTH OMBIT NMPUMEHEHMS aNredpandeckoro M TPUTOHOMETPHUYECKOIO ammapaTta U uaei
JOBUXXCHUSA HpI/I peH_IeHI/II/I FGOMeTpI/I‘IeCKI/IX 3aaa4,

OBJIAJACTH Tpa)IHLII/IOHHOﬁ CXGMOI;'I peI_HeHI/IH 3aga4 Ha HOCTpoeHI/Ie C TIIOMOIIBKO I_[I/IpKy.]'ISI nu
JTUHENKU: aHallu3, TOCTPOCHHUE, T0KA3aTeLCTBO U UCCIICIOBAHNE,

HAy4YUTHCS PelIaTh 3a/1a9d Ha MOCTPOCHUE METOJIOM I'eéOMETPUICCKOT0 MECTa TOYCK M METOI0M
o00MS;



12) nmpuoOpecTH OMBIT UCCIIEA0OBAHUS CBONCTB IJIAHUMETPUIECKUX (PHUTYDP C TTOMOIILIO
KOMIIBIOTEPHBIX IIPOrPamMM;

13) mpuoOpecTH ONBIT BBHIMOJHEHUS MPOCKTOB MO TeMam: «['eoMeTpuueckue mpeoOpa3oBaHHs Ha
iockocTuy, «IloctpoeHne oTpe3KoB 1Mo Gpopmyey.

HN3mepeHue reoMeTpu4ecKnX BeJTHIUH
Buinycknux nayuumes:

1) ucnonp30BaTh CBOMCTBA M3MEPEHHs JUIMH, IUIONIAJCH M YIVIOB INPH PEUICHUH 3aaad Ha
HAaxO’KJICHUE JUIMHBI OTPE3KAa, JJIMHBI OKPYKHOCTH, JJIMHBI IYTH OKPY’KHOCTH, I'PaJyCHOM MeEphI
yria; BBIYUCIATH JUIMHBI JIMHEWHBIX 3JIEMEHTOB (UTYp M UX YIJIbI, UCHOIb3YS (POPMYIbI JITMHbI
OKPY>KHOCTH H JUIMHBI IYTU OKPYKHOCTH, (hOpMYJIbI TUIOIIAAEH GUryp;

2) BBIYKMCISTH TUIOLIAH TPEYTOJIbHUKOB, MPSIMOYTOJIbHUKOB, MapajlieIorpaMMOB, TPaIeuii,
KPYT'OB U CEKTOPOB;

3) BBIUUCIATD JJTHHY OKPYXKHOCTH, JUTMHY JIYTH OKPY>KHOCTH;
4) pemath 3a/laud Ha JOKA3aTEJIbCTBO C UCIOJIb30BaHUEM (POPMYIT JAJIHHBI OKPYKHOCTH U JUTHHBI
JyTH OKPYKHOCTH, (hOpMYII Iiomaaei Guryp;

5) pemarh MOpakTHYECKUE 3a]a4yd, CBSI3aHHBIC C HAXOXKICHHEM TICOMETPHYCCKUX BEIUYUH
(ucronb3ys pU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUUYECKUE CPECTBA).

Bbll’lyCKHuK noJjtydunt 603MOACHOCNIb.

6) BBIYMCIIATH IUIOMIAMU (GUTYp, COCTABICHHBIX M3 JBYX WM 0oJjiee MPSAMOYTOJbHUKOB,
[apajuIesIorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpPa;

7) BBIYUCIIATH IUIOAANW MHOT'OYT'OJIBHUKOB, HUCITI0JIb3Yys OTHOUICHUA PaABHOBCIMKOCTU U
PaBHOCOCTABJICHHOCTH,

8) mpuoOpecTH OIBIT MPUMEHEHHUS alreOpanyeckoro U TPUTOHOMETPUYECKOTO armapaTa U UacH
JBUKEHHUS TIPU PEUICHUH 3a/1a4 Ha BHIYMCIICHHE IJI0Ia/1e MHOTOYTOJIbHUKOB.

Koopaunarsi

Bbll’lyCKHuK Haysyumcs.

1) BBIMMCIATH JUTMHY OTPE3Ka M0 KOOPAMHATAM €r0 KOHIIOB; BEIYHCIIATH KOOPAUHATHI CEPETUHBI
OTpE3Ka;

2) WCMOJIb30BaTh KOOPAWHATHBIA METOJI JUIsl H3YYEHHsI CBOWCTB MPSIMBIX U OKPYKHOCTEH.

Bbll’lyCKHuK noJjydunt 603MOACHOCNIb.!
3) OBJIAZICTE KOOPAWHATHBIM METOAOM PCHICHUSA 3a1a4 Ha BEIYUCIICHHUE U JOKA3aTCIILCTBO,

4) mpuoOpeCTH OMBIT MCHONb30BaHMS KOMIBIOTEPHBIX MPOTPAMM JUIsl aHAIM3a YAaCTHBIX CIyYacB
B3aUMHOTI'O PACTIOJI0KEHHS OKPYKHOCTEW U MPSAMBIX;

5) nmpuoOpecTH OMBIT BHIOJIHEHHS TPOCKTOB HA TeMy «[IprMeHeHHne KOOPANHATHOTO METO/IA TIPH
pELICHUH 3a]1a4 HAa BBIYUCIICHUE U 1I0KA3aTEIbCTBOY.

BekTops!

Buinycknux nayuumces:

1) omepupoBaTh C BEKTOPAMH: HAXOIUTh CYMMYy K Pa3HOCTh JIByX BEKTOPOB, 3aJlaHHBIX
T€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEICHUIO 3aJAHHOTO BEKTOPA HA YUCIIO;

2) HaxOJWTh JUIs BEKTOPOB, 3aJaHHBIX KOOpJAWHATAMH: JJTUHY BEKTOpA, KOOPIUHATHI CYMMBI U
Pa3HOCTH JIByX U Oojiee BEKTOPOB, KOOPAUHATHI IPOU3BEICHHUS BEKTOPA HA YUCIIO, IPUMEHSS IPU
HEO0OXOIMMOCTH COYeTaTENbHBIN, IEPEeMECTUTENbHBIN 1 pacipee/InTeIbHbIN 3aKOHBI;

3) BBIUUCIIATE CKAJIAPHOC TMPOU3SBEACHHUE BCKTOPOB, HAXOJWUThH YroJl MCXKIAY BCKTOpaMu,
YCTAaHABJIMBATL NECPIICHAUKYIIAPHOCTD IMMPAMBIX.



Bbll’lyCKHuK nojiyuyum 603MOIHNCHOCMb.!
4) OBJIAZACTb BEKTOPHBIM METOJAOM JJIA pCHICHUA 3a1a4 Ha BBIYUCICHUC U JOKA3aTCIIbCTBO,

5) npuoOpecTd ONBIT BBINOJIHEHHS MPOSKTOB Ha TeMmy «lIpuMeHeHHe BEKTOPHOrO MEeTOoJa IpU
peLICHUY 3a/1a4 Ha BBIYUCICHUE U JOKA3aTEIbCTBO Y.

COIAEPXAHMUE KYPCA
Harasinnasi reomerpusi. HarmsimHele mpeicTaBieHHs O IPOCTPAHCTBEHHBIX (QHrypax: KyoO,
napajuiefienumnen, npu3Ma, nupamuaa, Imap, cdepa, KoOHyc, muIuHAp. M3o0paxkeHue
npoctpaHcTBeHHBIX (uryp. [lpumepsr cedenuii. MHororpanHuku. I[IpaBuIbHBIE MHOTOTPAaHHHKH.
IIpumepsl pa3BEPTOK MHOIOTPAaHHUKOB, IAJIMHIPA U KOHYCA.

[Tonsitre 06bEMa; eqMHULIBI 00bEMa. OOBEM IPSIMOYTOJIEHOTO TIapaslieyenuieia, Kyoa.

I'eomerpunueckne ¢purypsl. IIpsvbie u yrael. Touka, npsmas, mi0ckocTs. OTpe3oK, Jiyd. YOI
Buas! yrnos. BepTukanbHble M CMEXHBIE yTIIbl. buccexkrpuca yria.

[TapamnensHple W nepecekarommecs npsmbie. [lepnenaukynspueie npsMble. Teopembl o
[apAJUIEJIBHOCTH M IEPHEHIUKYIAPHOCTH NpsAMbIX. IlepneHaukyinsp M HakiIOHHas K HPAMOIL.
CepenMHHBIN IEPIEHAUKYIISAP K OTPE3KY.

['eomerpuueckoe MecTo Touek. CBOMCTBAa OMCCEKTPHCH yIila U CEPEAMHHOTO NEPIEHINKYIIpa K
OTpPE3KY.

Tpeyronbauk. BeicoTa, Mennana, OuccekTpuca, CpeHsisl JIMHUS TpeyrojabHUKa. PaBHOOEIpeHHbBIE
U PAaBHOCTOPOHHHUE TPEYTrOJIbHUKH; CBOWCTBA M MPHU3HAKM PaBHOOEIPEHHOIO TpPEyrojbHHKA.
ITpusHakn paBeHCTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyrospHuka. COOTHOIIEHHS MEXIY
CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA.

Cymma yrnoB TpeyrojbHUKa. BHemHue yrisl TpeyroibHuka. Teopema @aineca. Ilogobue
TpeyroapHUKoB. Ilpu3Haku mnonoOus TpeyronbHukoB. Teopema Iludaropa. Cunyc, KOCHHYC,
TAQHI'€HC, KOTAHIME€HC OCTPOro yIja MpsIMOYTOJbHOrO TpeyroibHuka u yriaoB ot 0 go 180°;
IPUBEICHNE K OCTpOMYy yIiy. PelieHne mnpsMOYrojlbHBIX  TpPEyroJbHHUKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAeCTBO. DOPMYIIbI, CBSI3bIBAIOIIME CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC
OIHOTO M TOro € yria. PerieHHe TpeyroJbHHUKOB: TE€OpeMa KOCHHYCOB M TEOpPEMa CHHYCOB.
3ameuaTeNbHbIE TOUKH TPEYroJbHUKA.

YersipéxyronpHuk. Ilapamenorpamm, ero coiictBa M npu3Haku. lIpsamoyroinpHuHK, KBajpar,
poMO, uX CBOMCTBA U MpU3HAKK. Tpanenus, CpeiHss JIUHUS TpareLuy.

MHoroyronsHuK. Belnmykisle MHOroyrosbHUKM. CyMMa YIVIOB BBIIIYKJIOTO MHOTOYIOJBHUKA.
IIpaBunBHBIE MHOTOYTOJIBHUKHU.

OxpyxHocth u Kpyr. yra, xopma. CekTtop, cermeHT. LleHTpanbHBIM yroiy, BOHUCaHHBIA Yrodi,

BEIMYMHA BIIMCAHHOIO YyIruia. B3auMHOE paclnonoXeHHe IMpsAMONM M OKPY)KHOCTH, JABYX

okpyxHocTel. KacaTenbHas U cekyias K OKpYKHOCTH, MX CBOMCTBa. BrimcanHble U ONMCAaHHbBIE

MHOTOYroJbHUKU. OKpY>KHOCTb, BIIUCAaHHas B TPEYrOJIbHUK, U OKPYKHOCTb, OMHCAHHAs OKOJIO

TpEeyroJIbHUKA. BrivicaHHble U OIIUCAaHHBIE OKPYKHOCTH IPABUJIBHOI'O MHOI'OYTOJIbHUKA.

['eomeTpuueckue mnpeodpasoBanus. llonatue o paseHctBe ¢uryp. [loHsTHe O ABHKEHUU:
oceBass W LEHTpaJlbHAs CUMMETPUHU, MapajieNIbHBIA IMepeHoc, moBopoT. [loHsTHe 0 mogobuu
buryp v roMOTETHH.

[TocTpoeHus ¢ MOMOILBIO IUPKYIS U JMHEHKH. OCHOBHBIE 3a/laud Ha MOCTPOCHME: JIETICHUE
OTpe3Ka IOMOJaM; IOCTPOCHHE YIJa, PaBHOTO JAHHOMY; IOCTPOCHHE TPEYroJbHHKA 1O TPEM
CTOpPOHAaM; IOCTPOCHME MEPIEHAUKYIsIpa K MPSIMOM; MOCTpOeHHE OMCCEKTPHUCHI YIJIa; JeIeHue
OTpe3Ka Ha N paBHBIX YacTeil.

Pemenne 3amad Ha BBIYHMCICHUE, JOKA3aTEIBCTBO M IIOCTPOCHNE C MCIOJIH30BAaHHEM CBOMCTB
U3y4EHHBIX (QUryp.

H3mepenne reomerpuyecKux BeJu4uH. /[nuHa orpes3ka. PacctosHue oT TOUKH 70 MPSAMOIA.
PaccrosiHre Mex 1y mapamieTbHBIMA TPSMBIMH.



[lepumeTp MHOTOYTOJILHUKA.
JlnHa OKpYKHOCTH, YUCIIO TT; JUIMHA TYTH OKPYKHOCTH. I'paxycHas mepa yria, COOTBETCTBHE
MEX1y BEIMYMHON LEHTPAJIHHOTO yIia U JUIMHON JYTH OKPYHOCTH.

[TonsiTre Tuomany mwiockux ¢uryp. PaBHococTaBneHHbie U paBHOBenuKue (Gurypsl. [Inomans
npsMoyroibHuka. [lmomaau mapamienorpaMma, TpeyroibHMKa U Tpamenuu. [lmomans
MHOroyrojabHuka. Ilnomans kpyra u miomanb cexkropa. COOTHOIIEHHE MEXAY IUIOLIAASIMU
no100HBIX uryp.

Pemenue 3a1a4 Ha BBIYKCIICHHUE U JJOKA3aTEIbCTBO C UCIIOJIB30BAHUEM U3YYCHHBIX (POpPMYII.

Koopaunartbl. YpaBuenue npsimoi. Koopaunatel cepenrnbl otpeska. dopMyna paccTosiHUA
MEXy IBYMSI TOUKaMU TUIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.

BexkTopbl. [lnuna (Momynb) Bektopa. PaBenctBo BekTopoB. KosuinHeapHble BEKTODBI.
Koopaunarsl BekTopa. YMHOKEHHUE BEKTOpA HA YUCIIO, CyMMa BEKTOPOB, Pa3ii0KEHHE BEKTOpa 110
JIBYM HEKOJUIMHEApPHbIM BeKTopaM. CKallIpHOE MTPOU3BEIEHNE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIEe TOHATUSL. MHOXKECTBO, JJIEMEHT MHOXECTBa. 3aJlaHue
MHOECTB TEPEUUCICHUEM dJEMEHTOB, XapaKTEPUCTHUYECKUM CBOMCTBOM. [loamHOKeECTBO.
OO0bearHEHUE U TIEPECEUCHUE MHOMXKECTB.

duaemeHTHI Joruku. Onpenenenrue. AKCUOMBI U TeopeMbl. JlokazarenbcTBo. JlokazaTenbCTBO

oT npoTuBHOTrO. Teopema, obpaTHas qaHHoi. [Ipumep u KoHTpHpHMED.

[ToHsiTHE O PABHOCUIILHOCTH, CJIE€IOBAHUH, YIOTPEOIEHUE JIOTUYECKUX CBS30K eciu ..., mo ...

MOM U MOJILKO 8 MOM Cllyyae, IOTUYECKUE CBI3KU U, UTU.

I'eomeTpusi B uctropudeckoM pa3utuu. Ot 3emuemepust k reometpun. [udarop u ero mkona.

@anec. Apxumen. [loctpoenue npaBUiIbHBIX MHOTOYTOJIBHUKOB. Tpucekuus yria. Ksagparypa

Kpyra. Y isoenue kyoa. Mcropus umncna n. 3onoroe ceuenue. «Hauana» Eknupa. JI. Ditnep. H. Y.

JloGaueBckuii. McTopus maToro nocrysnara.

N300peTeHne MeTona KOOpAMHAT, O3BOJISIOIIEIO MEePEeBOIUTh F€OMETPUUECKUE O0BEKTHI Ha
a3bIK anreOpsl. P. Jlekapt u I1. @epma. [IpumMeps! pa3auuHbIX CUCTEM KOOPAWHAT Ha TNIOCKOCTH.

TEMATHYECKOE INTAHUPOBAHHUE

7 RJaacc

Haspanue tembl | KoinyecTBo | KpaeBexueckuid KosmuectBo KoumuectBo
4acoB KOMIIOHEHT NPAKTHYECKUX Pa0oT | KOHTPOJIBHBIX padoT

Inasa |. 7 KonTtponbHas
HauyanbHble pabora Ne 1
reoMeTpuyecKme
CBeJeHHUsl
Inasa ll. 14 3agaun Ha noctpoenne | KonTtposbHas
TpeyroabHukn pabota No 2
Iaasa lll. 9 KonTtponbHas
IMapanueabHblie pabota Ne 3
npsiMmble
InaBa V. 16 [Moctpoenue KontponsHas
CooTHOLIEHUS TpeyroipHUKa 1o TpéM | paboTa Ne 4
MEeXKAY JJIEMEHTaM KontponbHas
CTOPOHAMM H pabota Ne 5
yriamu
TPeyroJibHUKa
IToBTOpEHue. 4 Urorosas
Pemenne 3aga4 KOHTpOJIbHAs paboTa
Bcero 50

8 ki1acce




Ha3Banue Tembl KounuecTBo | KpaeBegueckuid Kosn4yecTBo Kosn4yectBo
4acoB KOMIIOHEHT NMPAaKTHYECKUX Pa00T | KOHTPOJBHBIX padoT
I'maBa V. 14 KonTponbras padora Ne 1
YeTbIpEéXyroJbHUKH
I'maBa VI. 14 KonTponbHas
Inomanb pabora No 2
I'maBa VII. 19 KonTponbHas
IMono6HbIE pabora Ne 3
TPeyroJbHUKH KonrtpomnbHast
pabora Ne 4

I'masa VIII. 17 KonTponbHas
OKpY:KHOCTH pabora Ne 5
IMoBTOpeEHue. 4 HroroBass  KOHTpoOIbHAs
Pemrenue 3aaau paborta
Bcero 68

9 kJ1acc
Ha3zBanmne Tembl Kounuect | KpaeBengueckmii KoaunuecTBO KoanuecTBO

BO YaCOB | KOMIIOHEHT NMPAKTHYECKUX padoT KOHTPOJbHBIX padoT

I'naBa IX. BekTopsbl 8
I'aaBa X. 10 KoHTpoabHas
Metoa koopauHaT pabora Ne 1
I'nasa XI. 11 KoHuTpoabHas
CooTHOLIEHHS MeXKTY pabora Ne 2
CTOPOHAMM M yIJIaMH
Tpeyrojibuuka. Cka
JIsIpHOE
npou3BeaeHue
BEKTOpPOB
I'naasa XII. Jnuna 12 KonTtponbHas
OKPY-KHOCTH M IO paborta Ne 3
aab Kpyra
Taasa XII1I. 8 KontponsHast
JBUKeHns pabota Ne 4
InaBa XIV. 8
HayvajbHble
CBeJeHUsl U3
CTepeoMeTPUH
006 akcuomax 2
TJIAHUM ETPHH
IToBTOpEHMe. 2 HroroBass KOHTpOIBHAS
Pemrenune 3agau pabota
Bcero 68

YYEBHO-METOJMYECKOE OGECHEYEHUE PABOUYEN NPOT'PAMMBI U
KOHTPOJIBHO-IUAT'HOCTUYECKHUE MATEPHUAJIbI

VMK JI. C. Amanacana u op.
1. Teomerpus: 7—9 k. / JI. C. Atanacss, B. @. Byry3os, C. b. Kagomies u ap. — M.:
[Tpoceemienwne, 2004—2011.

2. 3ue b.I. Teomerpus: aunmakr. marepuansl: 7 k1. / b. . 3uB,M. Meiinep. — M.:
[Tpoceemenne, 2004—2011.
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13.

14.

15.

16.
17.
18.

19.

20.

3. 3ue b.I. T'eomerpus: nunmakt. marepuansl: 8 k1. / b. I'. 3uB,M. Metinep. — M.:
[Tpoceemenne, 2006—2011.

4. 3ue b. I'. Teometpus: nunakt. matepuansl: 9 k. / b. I'. 3uB. —M..: [Ipocsemenune, 2004—
2011.

5. Uzyuenme reomerpuu B 7, 8, 9 Kilaccax: MeTO. peKoMeHaanuu: KH. st yaurens / JI. C.
Aranacsiz, B. @. byry3sos, 0. A. I'naz-koB u ap. — M.: [Ipocsemnienue, 2003—2011

6. Muwenko T. M. T'eomerpus: TemaTudeckue TecTol: 7 ki1. /M. Mumenko, A. /1. biuakos.
— M.: Tlpocsemenue, 2008— 2011.

7. Muwenko T. M. T'eomerpusi: Tematudeckue Tectol: 8 ki1. /T.M.Mumenko, A. JI. binaKOB.
— M.: Ilpoceemenne, 2008— 2011.

8. Muwenko T. M. T'eomerpusi: Tematudeckue Tectbl: 9 k. /T.M. Mumenko, A. JI. BauHKOB.
— M.: [Ipocsemienue, 2008.

JlonoJIHUTeIbHAS JIUTepaTypa
Teopemuueckuii mamepuan
1. Aoamap K. Dnemenrtaphnas reometpusi. B 2 u. Y. 1. [Tmanumerpus / K. Anamap. — M.:
Yunearus, 1957.
2. bymysos B. @. Ilnanumerpus: nocodue i yrity0ia. uzyd. marematuku / B. @. byryzos, C.
b. Kagomues, 2. I'. Ilo3usik u ap.; nox pea. B. A. CagoBanuero. — M.: dusmariut, 2005.
3. Bacunves H. b. Ilpsimbie u xpussie / H. b. Bacunwes, B. JI. I'yreamaxep. — M.: MITHMO,
2006.
4. l'envgpano U. M. Meton koopaunat / . M. T'enbang, E. I'. 'naronesa, A. A. Kupumios. —
M.: MIIHMO, 2009.
5. Tunvbepm J[. OcuoBanus reomerpuu / [{. Tunsbept. — JI.: OT'U3, 1948.

6. [exapm P. I'eomerpus. C mpuinoxenneM u30panHbix pabot II. Pepma m mepenucku P.
Hexapra / P. Jlekapt. — M.: JIu6po-kom, 2010.

7. Esxnuo. Hauama. Ku. VI / Esxmun. — M. — JI.: T'ocrexusgar, 1948.
8. Eexnuo. Hauama. Ku. VII—X / EBknug. — M. — J1.: 'octexusmar, 1949.
9. FEsxnuo. Hauana. Ku. XI—XV / Eskaun. — M. — JI.: T'octex-u3aat, 1950.

10. Knetin @. DnemeHTapHas MaTeMaTuka ¢ TOUKHM 3peHus Beicuiei. B 2 1. T. 2. 'eomerpus / @.
Kneiin. — M.: Hayxka, 1987.

11. Koxcemep I'. C. M. Beaenue B reometputo / I'. C. M. Kokcerep. — M.: Hayka, 1966.
. Henom U. M. T'eomerpuueckue npeodpazoBanus. B 2 1. T. 1. JIBmxkenus u npeodpa3zoBaHus
nogoous / . M. Armom. — M.: TUTTII, 1955.

3aoaunwiii mamepuan

Anexcanopos U. M. COOpHHUK TeOMETpUYECKUX 3a/1a4 Ha nmoctpoeHue / 1. Y. Anekcanapos.
— M.: Yunearus, 1950.

T'opoun P. K. T'eometpus. [lnanumerpus: 3anaynuk: 7—9 ki. /
P. K. F'opana. — M.: MITHMO, 2006.

Mooenos I1. C. COOpHUK 3a51a4 TI0 CIIEIIHAIBHOMY Kypcy diemeHTapHoi matematuku / I1. C.
MopaenoB. — M.: Breicmag mikona, 1960.

IIpaconog B. B. 3anaun no ninanumetpuu / B. B. IIpaconos. — M.: MITHMO, 2007.
Cusawuncxuu M. X. HepaBenctsa B 3a1a4ax / M. X. CuBammnckuii. — M.: Hayka, 1967.

Ulapvieun U. @. 3anaun no reometpuu. [Inanumerpus / U. @. lapsirun. — M.: Hayka,
1982. — Bpim. 17. — (bubmmoteuka «KBaHT»).

Ulxnapckui /[ O. VI30paHHbIe 3a7a4d U TEOPEMBI DJIEMEHTApPHOW MaTeMaTHKu. [ eomeTpus.
[Tnanumerpus / 1. O. xnapckuii, H. H. Yennos, . M. Srnom. — M.: ®uzmaraur, 2002.

UImeiineays I'. Cto 3amau / I'. lllteitaray3. — M.: Hayka, 1986.



21.

22.
23.
24.

25.
26.

27.

28.

Hayunas, nayuno-nonynsapuas, ucmopuieckas aumepamypa

Apxumeo. O xBamparype kpyra / Apxumen, X. ['roiirenc,
. T'. JlamGepT 1 1p. ; nep. ¢ HeM. — 3-e u3a. — M.: Equtopuan YPCC, 2010.

Beiiny I Cummerpust / I'. Beitne. — M.: Hayka, 1968.
T'aponep M. Marematuueckue HoBelisl / M. INapauaep. — M.: Mup, 2000.

Koxcemep I C. M. HoBble BcTpeun ¢  reomerpueit /
I'. C. M. Kokcerep, C. JI. I'peiituep. — M.: Hayka, 1978.

Kypaum P. Uto takoe matemaruka? / P. Kypant, I'. Po66unc. — M.: MITHMO, 2001.
Paoemaxep I'. Yucna u purypsi / I'. Pagemaxep, O. Terumun. — M.: ['oc. u3a. ¢pus.-mar. nut-
ph1, 1962.
Cmpoux /]. 1. KpaTkuii ouepk HCTOPUU MaTEMaTHKH /
J. 5. Crpoiik. — M.: Hayka, 1984.
Hlupoxkos I1. A. Kpatkuii ouepk ocHOB reomerpuu Jlo6aueckoro / I1. A. [llupokoB. — M.:
URSS, 2009.

Cnpasounsie nocoous

29. Anexcanopos I1. C. DHIMKIONEIUS IeMeHTapHON MaTeMaTtuku. B 5 kH. Ku. 4. T'eomerpus /

I1. C. Anekcannpos, A. . Mapkymesuy, A. . Xunuun. — M.: ®usmarrus, 1963.

30. Anexcanopos I1. C. DHUMKIONEIUS dIIeMEeHTapHOH Matematuku. B 5 ku. Ku. 5. ['eomerpust /

I1. C. Anekcanapos, A. U. Mapkymesuy, A. 5. Xunuun. — M.: Hayka, 1966.

Hnghopmayuonnsie cpeocmesa

http://ilib.mirrorl.mccme.ru/ http://window.edu.ru/window/library

http://www.problems.ru/ http://kvant.mirrorl.mccme.ru/
http://www.etudes.ru/



