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IHosicHuTEeIBLHAA 3aNIMCKA

Pabouass mporpamMma (akynbTaTUBHOTO Kypca 1o anredpe mis ydammuxcs 10 kimacca b cocraBieHa B COOTBETCTBHHM ¢ TpeOOBaHUSIMU
(beneparbHOro KOMIOHEHTA TOCYAAPCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIET0 00pa3oBaHUs C Y4€TOM NMPUMEPHON MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus 10 anredpe.

HopmaTtusnyto 6a3y aist pa3paboTku pabodeil mporpaMMbl IPEACTABIISIIOT JOKYMEHTHI:

- ®enepanbHblii 3aKk0H 0T 29.12.2012 1. Ne 273-D3 «O6 obOpazoanuu B Poccuiickoit @denepanumny;

- Ilpukaz MunucrepcrBa obpazoBanusi Poccuiickoit ®enepanun ot 05.03.2004 1. Ne 1089 «DenepabHbIi KOMIIOHEHT TOCyJap CTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB OOIIETO 0Opa30BAHUSY;

- Ilpuka3 MunucrepcTBa obpazoBanusi Poccuiickoit ®eneparm ot 09.03.2004 1. Nel312 «®DenepanbHblii 0a3uCHBIA y4eOHBIN IUIaH |
pUMepHbIe ydeOHbIe TUTaHBI I 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit denepanuu, peam3yromux MporpaMmel 00Iero o0pa3oBaHus»

- [Ipuxa3 Munucrepcta oOpazoBanus u Hayku Poccuiickoit @eaepannu ot 31.03.2014 Ne 253 «O6 yrBepkaeHUU (enepalbHOTO MepeUHs
Y4eOHUKOB, PEKOMEHIYEeMBIX K HCIIOJIb30BAaHUIO TMPH peaU3alliil WMEIOMIMX TOCYNApCTBEHHYIO aKKpEAUTAIHI0O 00pa30BaTENbHBIX MPOrPaMM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIEro, CpeTHEro 00IIero 0Opa3oBaHUs.

- Ilpuka3 MunucrtepctBa obpazoBanusi u Hayku Poccuiickoit @enepamun oT 08.06.2015 r. Ne 576 "O BHecenun msmeHenuit B @I
y4eOHHUKOB, PEKOMEHIYEMbIX K HCIIOJIb30BaHUIO TPU peai3allii MMEIOUINX TOCYAapCTBEHHYIO aKKPEIUTAlUI0 00pa30BaTEIbHBIX MPOTpamMM
HAYaJIbHOTO OOIIEero, OCHOBHOTO OOIIero, cpenHero oOmiero oOpa3oBaHUs, YTBEPXKACHHBIM NMPHKa3oM MMHHCTEPCTBA 00pa3oBaHHS U HAYKU
Poccuiickoit @enepanuu ot 31 mapra 2014 roga Ne 253"

- IlocranoBnenue I['7aBHOrO rocyaapcTBEHHOro caHuTapHoro Bpada Poccuiickoit ®@enepanum ot 29.12.2010 r. Ne 189 (pea. Ot
25.12.2013) «O6 yrBepxkaenuun CanlluH 2.4.2.2821-10 «CaHuTapHO-3MUIEMUOJIOTHYECKUE TPEOOBAHUS K YCIOBUSM U OpraHU3alMi 0OyueHUus B
00111€00pa30BaTENBHBIX YUPESKICHUAXY;

PabGouast mporpamma (akyJIbTaTUBHOTO Kypca «Peulenue Hecmanoapmmuvlx 3a0ay NO 2eoMempuu» COCTaBI€HAa Ha OCHOBE aBTOPCKOM
nporpamMmsl (hakynpTaTHBa 1O T€OMETPUH, cocTaBlieHHas yuutensimu Matematuku HOVY «Jlumeit Ne 36 OAO «PX]|» SAmxunoit E.A., Bynanosoit
T.A., yrBepxxnennoit 10.06.2015r.

AxmyanpvHocmop:

HpI/I IIOATOTOBKE K WTOTOBOM aTTeCTallu BBIITYCKHUKaM HCO6XOIII/IMI)I 3aHATUA A1 IIOJHATUA O6HI€FO YPOBHA FeOMeTpH‘IeCKOﬁ, A 0COOEHHO
CTEPEOMETPUUECKOM, TOATOTOBKH.

B gactHOCTH, A5 pemieHus: mpoOJeM BBIYMCIUTEIBHOTO XapakTepa, I Pa3BUTHS MPOCTPAHCTBEHHBIX MPEACTAaBICHUH, UIs (popMHUpOBaHUs
YMCHUA IMMPABUIIBHO I/I306pa)KaTI> TCOMETPHUUICCKUC (1)I/II‘ypI)I, MMPOBOAWTD JOMOJHUTCIIBHBIC ITOCTPOCHUS, TPUMCHATD MMOJYYCHHBIC 3HAHUA IJIA PCUHICHUA
MPAaKTUYECKHX 3a]aY.

B OCHOBHBIX AEHCTBYIOIIMX y4E€OHMKAaX IIKOJIbHBIM KypCc F€OMETPUU pa3/eieH Ha JiBa Kypca: IUIAHUMETPHUSI U CTEPEOMETpHUs. Ydalumcs
CTapUIMX KJIAcCOB, M3YYAIOIIUM CTEPEOMETPHUI0, HEOOXOIUMBI YPOKH, Ha KOTOPBIX OyJeT MPOJOKEHO PAacCCMOTPEHHE TEOPEM, CBOICTB, NMPUEMOB
pelICHuAd 3aaa4 MIIaHUMETPUH.



OTO MO3BOJIUT MOCIENOBATEIBHO HAPANIMBATh 00BEM M3ydaeMbIX (PaKTOB, MOHATUH W (POPMUPOBATH y YYAIIMXCS MOJTHOE MPEICTaBICHHE O
KypC€ F€OMETPHH B LIETIOM.

geﬂb Kypca.

O06o06mieHne, cucTeMaTu3anus 1 yriryOjaeHne 3HaHui 10 OCHOBHBIM TeMaM IIKOJIBHOTO Kypca F€OMEeTpHUH.

3aoauu kypca:

® [IEPEOCMBICICHUE U3YYEHHOTO MaTepHrasa 1o reOMETPUH;

® MpOBEpKa KayecTBA €ro YCBOGHHUS MyTeM pEIICHUs CHEeNHaIbHO MOJOOPaHHOTO MHHMMYMa  3a/1a4, OXBATHIBAIOIIMX BECh MaTepual
TUTAHUMETPUH U CTEPEOMETPUH;

e 00ydeHHuEe MOUCKY PAIMOHATIBHOTO CIIOC00a PEIICHHUS 3a/1a4.

Bechb mporpaMMHBIi MaTepual pacnpezeneH Ha 34 yaca B roJi, HeJlenbHasi Harpy3ka — 1 gac.



YYEBHO-TEMATHUYECKHAM ILJIAH

Tema Kou-Bo Conepxanmue JesATeJIbHOCTDh Y4alIuXCs
4acoB NPHU U3YYEHUHU TEeMbI
[pocreiimme 3agaun (pewterue nPocmetiuiux ONOpHLIX | O0JIHCHBL 3HAMB: CBONCTBAa CMEKHBIX, BEPTUKAIBHBIX
3a0au kypca nianumempuu). [lpumenenne YIJIOB, IPU3HAKU PABEHCTBA U MOJJO0MS TPEYTrONbHUKOB,
TpuronoMmerpuu. KacarenbHble, CEKyIIre U XOp/Ibl. OCHOBHBIE CBOMCTBA TPEYTOJIbHUKOB U YEThIPEX YT OJIbHUKOB;
Jlyru OKpY»KHOCTH U YIJIbl. MeliaHbl, BBICOTHI U TEOpeMy CHHYCOB, TEOpEMY KOCHHYCOB,
OuccekTprchl. Mcnonb30BaHue KBAIPATHBIX YPAaBHEHHH | TPUTOHOMETPHYECKUE COOTHOLICHHS B MPSIMOYTOJIbHOM
BBonHOE noBTOpEHUE 16 L
B T€OMETPHH. TPEYroJIbHUKE; CBOWCTBA KAaCATEIbHBIX K OKPY)KHOCTHU, XOP/I
U CEKYIIMX; CBOMCTBA YT U YIVIOB OKPYKHOCTH; CBOHCTBA
MeJIaH, BBICOT, OMCCEKTPUC TPEYT OJIbHUKA;
00J12ICHBL yMemb: VICTIONb30BaTh IAHHBIC 3HAHUS TIPH
pelIeHNH 3a/1a4
O0ocHOBaHHE TEOMETPUUECKOM KoH(DUTyparuu (eciu 0012ICHbI 3HAMB: COOTHOILICHUS MEXY dJIEMeHTaMu (QUTyp;
Queypa, paccmampugaemas 6 2eomempuieckoll 3adave, | 00JIHCHbL yMemsb: B cllydae, ecni Qurypa, paccMaTpruBaemMast
ONUCAHA 8 YCILOBUU He COBCEM OOHO3HAYHO, B T€OMETPUYECKOH 3a/1aue, ONrcaHa B YCJIOBHH HE COBCEM
He0OX00UMO paccmompems 80NpPoC 0 83AUMHOM OJIHO3HAYHO, PACCMOTPETH BOIMPOC O B3aUMHOM
PACHONOJNCEHUU MeX UTU UHBIX DNEMEHMO8 MOl PACIONOKEHUH TEX WM MHBIX JIEMEHTOB 3TOW (DUTYpBI;
Gueypor). nepedupaTh pa3IHMyHbIC BAPUAHTHI PACIIONOXKEHUsT GUTYD U,
[lepeOGop BapraHTOB pacHoONOKEHUs (Pa3O0p pasHbIxX 7100 yOSIUTHCS B TOM, UTO OHU BCE TIPUBOJIAT K OJJHOMY U
Merton nepebdopa 5 8APUAHMOB8 PACNONONHCEHUsL U OO0 YOeOumvcs 8 mom, | TOMY K€ OTBeTy, 1100 0TOPOCUTH HEBO3MOXKHBIC BAPHUAHTHI,
Yo OHU 8Ce NPUBOOSIM K OOHOMY U MOMY Jice Omeéeny, | OCTaBUB €IWHCTBEHHO BOBMOXKHBIN; B CITy4ae, eclii OTBET B
AUOO0 OMOPOCUMb HEBO3MOICHBIE APUAHMBI, OCMABUE | 3a/1a4e OKAXKETCSl HeeAMHCTBEHHBIM, YOIUTHCS B TOM, YTO
OUHCMBEHHO BO3MOMICHDBIIL). Ka)XKJ10€ U3 TIOJy4eHHBIX 3HAYCHHI UCKOMOI BETMYMHBI
HeoanosnauHocTh B 0TBeTE (ecau omeem 6 3adaue peanu3yercs reOMeTPUIECKH.
OKAdICEMCsl HeeOUHCMBEHHBIM, He0OX00UMO YOeOUumvCs
6 MOM, U0 KAdHCO0e U3 NOTYYEHHBIX 3HAUEHUL UCKOMOT
BEIUYUHDL PeAUIYEMCSl 2eOMETNPULECKUL).
CpaBHenue omaneit Guryp (npasuia 0is cpasnenuss | 00CHBL 3HAMY: TIPABUIIA [T CPABHEHUS IUIOMIAACH
niaowjaoeti mpey2oibHUKA: NPU HATUYUY ) HUX 00ujetl TPEYTOJIBHUKOB MPY HAJIMYUHU Y HUX OOIEH BBICOTHI,
8b1COMDBL, 00We20 OCHOBAHUS, 00We20 Yaia). 001I1er0 OCHOBaHUSI, OOLIEro yIiia; MOHATHE CHMMETPHH,
Meto1 paBHOCUIIBHBIX 5 HccnenoBanne reoMeTpuyecKUX BETHYHH U TOMOTETHUH;

npeoOpa3oBaHmi

apaMeTpoB (U3VUAIOMCsL 3HAYEHUs. NAPAMEMPOS,
OnpeoensuUx 2eoOMempuiecKyo KoHpuaypayuio, 6
YacmHOCMU, UX HAUOOIbULEe U HAUMEHbULEEe SHAYECHUS).
I'eomerpuueckue npeoOpa3oBaHus (HAIUYUE 8 S6HOM

0071)1CHbL yMemp: IPUMEHSTh [IpaBuia AJIs CPAaBHEHUS
IJIOIIA I TPEYTONBHUKOB MPH pelIeHUH 3a/1a4; HaXOUTh
HanOoJbllIee WM HAaMMEHbIIIee 3HAaUCHHSI TapaMeTpoB,
ONPEETSIONINX TEOMETPUUYECKYIO KOH(PHUTYPAIHIO;




8UOe nPeobpaz06arull NIOCKOCMU 8 YCI08UU 3A0aY
aub0 peuienue 3a0ay ¢ NOMoubIo NpeodpPa308aHuUl
2eMEeHMOo8 uepmedica: cO8U208, HOBOPOMOE,
CUMMempuil, 2omMomemuil u m.n.).

HCIIOJIB30BaTh Hpeo6pa30BaHmI 3JICMCHTOB 4YCpTEXKa: CABUT,
MMOBOpPOT, CUMMETPUIO, TOMOTCTHUIO U T.II.

Merto BBeieHUA

AnreOpandeckuii METOJI (6b100p 2eOMEMPUUECKUX
6eUYUH 8 Kauecmee Heu36ecmHblx). MeTo KoopanHaT
(Hanuyue 6 3a0a4ax 63aUMHO-NEPREHOUKYIAPHBIX OCell
nosgossiem 00bAUMb UX KOOPOUHAMHBIMU,).

MeTom BEKTOPOB (UCNONIb308AHUE BEKMOPHBIX
0003Hauenull, NPUMEHeHUe AHATUMUYECKO2O0
annapama, onupaioue2ocs Ha CKAIspHoe
npouseedenue).

JlomomHUTEIbHBIC TOCTPOCHHUS (nposederue paouycos

00J19CHbI 3HAMb: OCU KOOPIMHAT, KOOPIUHATHI TOUKH,
(hopMyJIBI JeNIeHUS OTPE3Ka B JIAHHOM OTHOILICHUH; TIOHSATHE
BEKTOpa, KOOPAUHAT, JTHHBI BEKTOPA, CKAISIPHOE
MPOU3BEICHUE BEKTOPOB; OCHOBHBIE JIOMIOJIHUTEIIBHBIC
MIOCTPOEHUS: TIPOBENICHUE PAJNYCOB HIIA XOP B
OKPYKHOCTH, JOCTpauBaHUE TPATICIIUU J0
napasuiesorpaMma Hin TpeyroiabHHUKa, TOCTPOEHUE
MPOTOPITUOHATBHBIX OTPE3KOB MPU NAPaJUICIBHBIX MPSIMBIX,
MTOCTPOEHHUE YIJIOB C COOTBETCTBEHHO MapaljiebHbIMU

HOBBIX ITIEPEMEHHBIX 4 WU XOPO 8 OKPYICHOCU, 0OCmpaugane mpaneyuy 00 | CTOPOHAMH Ha MIIOCKOCTH U T. 1.}
napanienlospamma Uy mpeyeoabHuKd, NOCMpoeHue 001DICHBL yMenb: HaXOIUTh KOOPIUHATHI TOYEK Ha
NPONOPYUOHATILHBIX OMPE3K08 NPU NAPATLETbHBIX TIOCKOCTH U B MMPOCTPAHCTBE, HAXOIUTh PACCTOSHUE MEXKTY
NPAMbBIX, NOCHMPOEHUe Y208 C COOMBEMCMBEEHHO JIBYMS TOYKaMH, BBIYHCITATH KOOPIHHATHI CEPETUHBI
napaiierbHIMy CIOPOHAMU HA NIOCKOCMU U M. 0.), OTpe3Ka; MPON3BOIUTD JACHCTBHS Ha/l BEKTOPAMH,
CpaBHEHHME TUTOMIAICH (UCHOIb308aAHUE BBIUHCITATE KOOPIMHATHI BEKTOPA, JJTHHY BEKTOpa,
OONONHUNENbHBIX HOCHPOEHUTL). BBIUHCIIATE CKATAPHOE TPOU3BEICHIE BEKTOPOB, YTOJI
MEKIY BEKTOPAaMH; MMPOBOUTD JAOMONHUTEIBHBIE
MOCTPOEHUS ¥ MCIIOJIb30BATh MX TP PEIICHUH 3a1a
[Mosyuenue pasHbIX CIEACTBHM (8blgedenue u3 yenosus | OO0INCHBL 3HAMb: COOTHOIIEHUS MKy dJIeMEeHTaMu QUTYP;
3a0a4 onpeoeieHHbIX CLe0CBULL, 8 MOM Yucie u 00/12ICHbL yMenb: BEIBOIUTD U3 YCIIOBHS 33144
Hanuuue 8 yCiosusx 3a0ai HedoonpeoeieHHol orpesieJICHHbIE CITCACTBHS; T0Ka3bIBATh 0COOEHHOCTH
2eoMempuieckoll KoHguey-payuu, Komopas 3adaem TeOMETPHUIECKUX KOHPHUTYPAIIHi;
MeTtop ciaeacTBUi 4 UCKOMYIO 8eUYUHY 0OHO3HAYHO). YTaAbIBaHNE HAXOIHUTh MPOEKIINH PA3THYHBIX DJIEMEHTOB.
ocoOeHHOCTEl KOHPUTYpAIUH (UCHOIb308aHUe
VeaOaHHOU 2eoMempuyeckoll Kongueypayuu nocie
dokazamenvcmea). Meroj ogodopa.
ITpoekTrpoBaHUE HA OPIMYIO.
Hroro 34




TPEBOBAHMUS K YPOBHIO IIOATI'OTOBKHU YUAIIUXCSA

[Tocre u3yueHus TaHHOTO Kypca y4yariuecs

00J1)ICHbL 3HAM b

CBOﬁCTBa CMCXKHBIX, BCpTI/IKaJIBHLIX erIOB, HpI/I3HaKI/I paBeHCTBa nu HOI[O6I/I$I TpGerJII)HI/IKOB, OCHOBHBEBIC CBOfICTBa TpeyI‘OJH)HI/IKOB nu
YETBIPEXYTOJILHUKOB; TEOPEMY CHHYCOB, T€OPEMY KOCHHYCOB, TPUIOHOMETPHUYECKHE COOTHOIIEHUS B IPSIMOYTOJBHOM TPEYrOJbHUKE; CBOMCTBA
KacaTeNbHBIX K OKPYXHOCTH, XOpA M CEKYIIMX; CBOWCTBA Iyr W YIJIOB OKPY)KHOCTH; CBOWCTBAa MEIWaH, BBICOT, OMCCEKTPHUC TPEYyroJIbHUKA;
COOTHOILIEHUSI MEXAY d2JIeMeHTaMHu (Uryp; MpaBWiia sl CPaBHEHHS IUIOMIAJCH TPEYroJIbHUKOB NMPH HAJHMYMM Y HUX OOLIEH BBICOTHI, OOIIETo
OCHOBAaHMHA, 06III€FO yrna; IIOHSTHUC CI/IMMeTpI/II/I, TOMOTETHUHU, OCHU KOOpIII/IHaT, KOOpI[I/IHaTBI TOYKH, (1)0pMYJH)I ACJIICHUS 0Tpe3Ka B JaHHOM OTHONLICHUHU,
MOHSATHE BEKTOPA, KOOPAMHAT, JJIMHBI BEKTOPA, CKAJSIPHOE MPOU3BECHUE BEKTOPOB; OCHOBHBIE JIOTIOJHUTEIBHBIE TOCTPOCHUS: MPOBEJCHUE PAJNYCOB
NN XOpII B OKp}’)KHOCTI/I, I[OCTpaI/IBaHI/IC TpaHeIII/II/I o HapanneﬂorpaMMa NN TprrOJII)HI/IKa, HOCTpOCHI/Ie HpOHOpHI/IOHaJII)HBIX OTpe3KOB HpI/I
Hapanneanmx HpSIMBIX, HOCTpOGHI/Ie erIOB C COOTBCTCTBCHHO HapaJI.HeJIBHLIMI/I CTOpOHaMI/I Ha IINIOCKOCTH U T. A., CBOﬁCTBa HpOCKHHfI, HpaBI/IJIa
MIPOEIUPOBAHMS;

00J1)ICHbL yMemb:

HaXOIUTb OCHOBHBIC DJICMCHTHI TprrOHI)HI/IKOB )41 T-IE':TI)IpE’:XyI‘OJII)HI/IKOB; HCIIOJIB30BATh T€0p€MI>I 1 COOTHOIIICHUS B pGIHeHI/II/I 3agad, CTpOI/ITI)
XOpIII)I, KacCcaTCJIbHBbIC, CGKYIIII/Ie K OKPY)KHOCTI/I, BBIYHCIIATH UX JJIUMHBI, CTpOI/ITB YIjibl B OKPY)KHOCTI/I, BBIYUCISITH 3HAUYCHUS Ayr u yTJIOB; CTpOI/ITI)
MEAUaHbl, BBICOTHI, 6I/ICC€KTpI/ICI>I Tp@erHI)HI/IKa, BBIUUCIIATh HUX MJIMHBI, HCIIOJIB30BATh OCHOBHBIC CBOfICTBa HpI/I peIHeHI/II/I 3aaa4, BI)I6I/IpaTB
reOMETPHYECKHE BEIMUMHBI B KAYECTBE HEM3BECTHBIX; B CIIydae, eciii (UTypa, paccMaTpuBaeMasi B TeOMETPUICCKON 3a/jaue, OMKMCcaHa B YCIIOBUU HE
COBCEM OJJHO3HAYHO, PACCMOTPETh BOMIPOC O B3aMMHOM PACIIOJIOKCHUH TEX WJIM MHBIX DJIEMEHTOB 3TOH (UTYpHI; MepeOuparh pa3udHbIe BapUaAHTHI
paCHOJIO)KCHI/ISI (1)I/II‘yp U, JII/I6O y6eI[I/ITI)C$I B TOM, 4YTO OHH BCEC HpI/IBOI[HT K Ol[HOMy )41 TOMy Xe OTBeTy, JII/I6O OT6pOCI/ITI) HCEBO3MOXHBIC BapI/IaHTI)I,
OCTaBUB CANMHCTBCHHO BO3MO)KHI>II71; B cnyqae, €CJIM OTBCT B 3aJa4€ OKaXCTCA HCCAUHCTBCHHBIM, YGGZ[I/ITBCSI B TOM, 4YTO KaXI0€ U3 HOJIy‘-ICHHI)IX
3HAQYECHUI MCKOMOM BEJIMYMHBI PEAIM3YETCs] T€OMETPUUECKH; IIPUMEHATh NPAaBWIIA [l CPABHEHMS ILIOIIAJEH TPEYTrOJbHUKOB IIPU PELICHUM 3a/1ady;
HAXOJUTh HauOOJbIIICe WM HaUMEHBIIIEe 3HAYCHHSI TAPaMETPOB, OTIPEICIISIONIUX TEOMETPUIECKYI0 KOH(MUTYPAIIHIO; HCIIOIh30BaTh MPeoOpa3oBaHUS
3JICMCHTOB qepTen{a: CABUT, HOBOpOT, CI/IMMeTpI/IIO, T'OMOTCTHUIO U T.II., HAXOJAUTH KOOpIII/IHaTBI TOYCK Ha IJIOCKOCTU U B HpOCTpaHCTBC, HaXOIUThb
paCCTOSIHI/IC MC)KIIy ABYMsI TOYKaMH, BBIYHCIIATH KOOpIII/IHaTI)I CGpGI[PIHBI 0Tpe31<a; HpOI/I3BOIII/ITI) IlefICTBHSI Haxg BCKTOpaMI/I, BBIYUCJIATH KOOpIII/IHaTBI
BeKTOpa, JIIUHY BGKTOpa, BBIUHUCIIATH CKaJISIpHOG HpOI/ISBCIICHI/IC BGKTOpOB, yTOJI MG)KIIy BCKTOpaMI/I; HpOBOIII/ITI) JOIIOJIHUTCIIBHBIC HOCTpOGHI/ISI 158
HCIIOJIB30BAaTh HX HpI/I peHIGHI/II/I 3aJad, BBIBOIUTH U3 yCJIOBI/ISI 3a1a4 OHpC,HeJIeHHI)IG CIICACTBHUA, JOKa3bIBAThb OCO6€HHOCTI/I FGOMeTpI/I‘-IGCKI/IX
KOH(UTypanuii; HaX0UTh MPOEKINUU PA3THYHBIX HIEMEHTOB.



KPATEPUU 1 HOPMBI OIIEHKHA 3HAHUI, YMEHU 1 HABBIKOB TIPUMEHUTEJIBHO K PA3JIMUHBIM ®OPMAM
KOHTPOJIA

«3a4éT» 1no Teme, eCJIM YYEHUK:
1.IToka3piBaeT TIIyOOKOE M MOJTHOE 3HAaHUE U IOHUMAaHKE BCEro 00beMa MPOrpaMMHOTO MaTepHala; MOJHOE MOHUMaHUe CYIHOCTH PacCMaTpUBAEMBIX
MOHATHUH, SBJICHUN U 3aKOHOMEPHOCTEW, TEOPUI, B3aUMOCBSI3EH.
2.YMeer CcOCTaBUTh TOJIHBIA W TIPAaBWIBHBIA OTBET HAa OCHOBE H3YyYEHHOTO MaTepuana; BBIICIATH TJABHBIC TIOJOXKEHUS, CaMOCTOSTEIHHO
MOJITBEPXK/IaTh OTBET KOHKPETHBIMU IIpUMepamMu, (haKTaMH; CaMOCTOSITETIbHO M apTyMEHTUPOBAHO JIeNIaTh aHAIN3, 00001aTh, BEIBOABI. Y CTAHABIIMBAET
MEXIIpeIMETHBIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) ¥ BHYTPHUIIPEIMETHBIE CBSI3M, TBOPUYECKU MTPUMEHSET MMOJTyIeHHBIC 3HAHHSI B HE3HAKOMOM
curyauuu. IlocnenoBarenbHO, YETKO, CBA3HO, OOOCHOBAaHHO M 0e30MIMOOYHO W3JaraeT y4deOHbI MaTepual: JaeT OTBET B JIOTMYECKOU
MOCIIEIOBATEIBHOCTH C UCTIOJIb30BaHUEM MIPUHATON TEPMUHOJIOTHH; AeTaeT COOCTBEHHBIE BBIBOJIBL; (DOPMUPYET TOUHOE ONPECTICHHE U HCTOJIKOBAHHE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOpWH, NPAaBWIBHO U OOCTOATENHHO OTBEYAET HA JOMOJHHUTENbHbIE BOMPOCH yuuTesss. CaMOCTOSTENBHO W
palMoHaNBbHO WCHOJNB3YeT HATJISAJHBIE TOCOOMS, CIIPaBOYHbIE MaTepUaibl, YUeOHUK, AOMOJHHUTEIbHYIO JINTEPATypy, MEPBOUCTOYHHUKH; MPHUMEHSET
CHCTEMY YCIOBHBIX O0O3HAYCHHMH MpHU BEIEHUH 3aIKCEH, COMPOBOXKIAIOIINX OTBET; MCIONB3YET JUIsl JOKa3aTeNbCTBA BBIBOJABI U3 HAOMIOACHUN U
OTIBITOB.
3.CaMOCTOSITENHHO, YBEPEHHO M 0€30IIMO0YHO TPUMEHSET MOJTyYeHHBIE 3HAHUS B PEIICHUH MPOoOJeM Ha TBOPUECKOM YpPOBHE; JOIyCKaeT He Ooee
OJTHOTO HEI0YeTa, KOTOPHIH JIETKO UCTIPABIISIET IO TPEOOBAHUIO YUUTEIS; UMEET HE0OXOMMbIe HaBBIKH PabOTHI C MPUOOpaMH, YepTeKaMU, CXeMaMU U
rpaduKaMH, COYTCTBYIOLTUMHE OTBETY; 3aIMCH, COIIPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHHUSIM.

«He3a4éT» 1Mo TemMe CTABUTCS, €CJIH YUCHHUK:
1.He ycBoua 1 HE pacKpbUl OCHOBHOE COJIEpKaHUE MaTepHaa; He JIeNaeT BbIBOJIOB U 0000IIEHUI.
2.He 3HaeT 1 He NOHMMAET 3HAYUTEIBHYIO UM OCHOBHYIO 4acThb IIPOrPaMMHOTO MaTepuasa B Ipeesiax MOCTaBICHHBIX BOIPOCOB WM UMEET caabo
c(OpMHUPOBAHHBIEC U HETIOJTHBIC 3HAHUS U HE yMEET MPUMEHSATh UX K PEIICHUI0 KOHKPETHBIX BOTIPOCOB M 33J1a4 10 00pasiry.
3.Ilpu oTBeTe (Ha OJIMH BOIPOC) JOIYCKAET 00Jiee IBYX IPyObIX OIIMOOK, KOTOPBIE HE MOXKET UCIIPABUTH AK€ MPU MOMOIIU YUUTENS.
4.He MOXET OTBETUTh HU Ha OJJMH UX IOCTaBJIEHHBIX BOIIPOCOB.
5.I10JTHOCTBIO HE YCBOWJI MaTepHUall.

HNEPEYEHb YYEEHO-METOJJAYECKOT' O OBECIIEYEHUSA 1JIS1 PEAJIM3AIIMA PABOYEN ITPOT PAMMBI

1. Ceprees 1.H. MaTtemaruka: 3ajjauu ¢ OTBeTaMH U pelieHusIMu. YuyeOHoe nocodue. — M.: KJ1V: Bricmras mxkomna, 2003 .
2. bponckuit U.JI., Anansun E.W., MuponoB U. A. Pemenue 3anau no reomerpuu (crepeomerpusi). — M.: APKTH, 2004 r.
3. B.B. IIpacosioB COOpHHK 3a/1a4 IO TEOMETPUH

HNHTepHeT HCTOYHHUKH:

www.fipi.ru; www.mahtege.ru; www.ege.edu.ru; Www.mioo.ru.




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
YcaoBublie o0o3Hauennsi: YKII3 — ypok komiuiekcHoro npumenenns 3Hanuii; [1IIM — noBTopeHne npoiieHHOro MaTepuaa;
KV — xoMOMHMPOBaHHBIN ypoK

Kon- N
Ne Tun OxunaemMblil pe3ynbTaT IO TUIAHY ITo
ypOKa Tema ypoka 5o Conepxanme ypoxa ypoOKa (OMmXHBI YMETh, 3HATH) dbakty
4acoB ( Henmens)
Beoonoe noemopenue (16u)
1 CBoliCTBa YTJIOB MEX]LY 1 Pemenne 3a1a4 ¢ ucnonb30BaHuEM I[IIM | donsrcuvr 3name: 1-3
MPSIMBIMHU. Pa3IMYHBIX TEOMETPHUYECKHX QUTYD CBOMCTBA CMEXHBIX, BEpTHKAIBHBIX
2 TpeyronbHUKH. 1 Ha IUIOCKOCTH (YTJIOB, YTJIOB, IPU3HAKHN PaBEHCTBA U
TPEYrOJIbHHUKOB, MoJ00Hs TPEYTrOIbHUKOB,
4eThIpeXyronbHUKoB). [ToBTOpEHme OCHOBHBIE CBOWCTBA
3 HeThIpexyroNbHUKHY. 1 CBOICTB. TPEYrOJIBHUKOB U
YETBIPEX YT OIbHUKOB;
00J1)CHbL YMEmb:
HAXOIUTHh OCHOBHBIE DIIEMEHTHI
TPEYTrOJILHUKOB
YETBIPEXYTONbHUKOB.
4 Pemenue 3amau ¢ npuMeHeHHUEM 1 Pemenue 3amay reomerpuu ¢ VYKII3 | Aonscrvt 3namo: 4-6
TPUTOHOMETPHH. MPUMEHEHNEM TPUTOHOMETPHUU: TeOpeMy CHHYCOB, TEOpEMY
5 Pemrenne 3agau ¢ npuMeHeHHEM 1 TEOpPEMBI CHHYCOB, TEOPEMBI KOCHHYCOB, TPUTOHOMETPHYECKHE
TPUTOHOMETPHH. KOCHHYCOB, TPUTOHOMETPUYECKHX COOTHOLICHUS B MPSIMOYT OJIEHOM
6 Pewienue 3a1au ¢ npuMeHEHHEM 1 COOTHOILIEHUU B MPSAMOYTOJIbHOM TPEYTOJIbHUKE;
TPUTOHOMETPHUH. TPEYTOJIbHUKE. 0071)ICHBL yMentb:
HCIIOJIb30BaTh TEOPEMBI U
COOTHOIIIEHUS B PELICHUH 3a]1aY.
7-9 | KacarenbHble, CEKyIue U 3 CBolicTBa KacaTeNbHBIX K IIIIM | Hoascnol 3nams: 7-9
XOPJIBI. OKPYXHOCTH, XOPJIl ¥ CEKYIIHX. CBOMCTBa KacaTeNbHBIX K
OKPYXXHOCTH, XOPJI U CEKYIINX;
00J1)CHbL YMEmb:
CTPOUTH XOPJbl, KacaTellbHbIE,
CEeKYIINe K OKPYXHOCTH,
BBIUUCIISTD WX JUTHHBL.
10-12 | JAyru OKpYKHOCTH U YTJIIBL. 3 CBolicTBa JIyT U yIIOB OKPY>KHOCTH. IIIIM | Hoascnel 3nams: 10-12

CBOICTBA AYr U YIJIOB
OKPYXHOCTH;




00J1)CHbL YMEmb:
CTPOUTH YIJIbI B OKPY>KHOCTH,
BBIYUCIIATE 3HAYCHUA OYT U YTJIOB.

13-14

MeauaHbl, BEICOTBI U
OUCCEKTPHCHI

HaXO)K[[eHI/Ie MCIuaH, BBICOT U
OUCCEeKTPHC TPEYTONbHUKA.

1M

[onocnvt 3name:

CBOICTBa MeIMaH, BBICOT,
OUCCEKTPHC TPEYroNbHUKA;
00J1)CHBL YMEmb:

CTPOUTH MEJIUAHBI, BHICOTHI,
OWCCEKTPHCH TPEYroJIbHUKA,
BBIYHCIISTH UX JIJIMHBI,
HCIOJIb30BaTh OCHOBHBIC CBOMCTBA
MPY PEIICHUH 3a/1a4.

13-14

15-16

Hcnonb3oBaHue KBapaTHBIX
YPaBHEHUH NPH PELICHUN
TreOMETPUYECKUX 3a1aY.

Pewienne reoMmerpuueckux 3aaad
IyTEM CBEAEHUS K KBaJPATHOMY
YPaBHEHHIO OTHOCUTEIBHO
HEKOTOPOI MCKOMOMW BEJIIMYMHBI.

VYKII3

Honscnot 3namo:

COOTHOLICHUA MCXKY 3JIEMCHTAMU
uryp;

00J1)CHBL YMEmb:

BBIOMPATh TEOMETPUIECKUE
BCJIIMYMHbBI B KAYCCTBE
HENU3BECTHDBIX.

15-16

Memoo nepebdopa (54)

17

O60cHOBaHKE TEOMETPHYECKON
KOH(HUTYpaLuy.

O0ocHOBaHHE B3aMHOI0
paCHOHO)KeHI/ISI TCX UJIIU UHBIX
3JIEMEHTOB T€OMETPUUECKOI
(UTypBI, ONTUCAHHON B YCIIOBUH
3a/1auM He COBCEM OJIHO3HAYHO.

Ky

[onocnvt 3name:

COOTHOLICHUA MCXKY 3JIEMCHTAMUN
uryp;

00J1)CHBL YMEmb:

B ciIy4ae, eciiu purypa,
paccMmarpuBaeMas B
reOMETPUIECKON 3a1aue, orrucaHa
B YCJIOBHH HE COBCEM OJIHO3HAYHO,
PacCMOTPETh BOIIPOC O B3aUMHOM
PacCIioIOKEHNN TCX NI MHBIX
9JIEMEHTOB ATOH (HUTYDEI.

17

18-19

[lepeGop BapraHTOB
PacIONOKECHUS.

Pa30op pa3HbIx BapuaHTOB
pacmonoxeHnus Guryp.

VYKII3

Honocnvt 3name:

COOTHOLICHUA MCXKY 3JIEMCHTAMU
uryp;

00JI)CHBL YMEmb:

nepedupaTh pa3InIHbIC BAPUAHTHI
pacrnonoxenus Guryp u, 1moo

18-19




yOeIUThCS B TOM, YTO OHU BCE
MIPUBOMST K OJTHOMY U TOMY K€
OTBETY, 1100 OTOPOCUTH
HEBO3MOXXKHBIE BAPUAHTHI, OCTABUB
€IMHCTBEHHO BO3MOKHBIM.

20-21 | HeogHO3HAYHOCTH B OTBETE. Pemenue 3amau ¢ VKII3 | Aonscrvt 3namo: 20-21
HEOJHO3HAYHOCTBIO B OTBETE COOTHOIIICHUS MEXTY JIEMECHTaMHU
uryp;
00J1)CHbL YMEmb:
B ClIy4ae, ecii OTBET B 3a/1aue
OKaXETCs1 HECAUHCTBCHHBIM,
yOeIUThCS B TOM, UTO KaXKJI0€ U3
MOJTYYEHHBIX 3HAYEHUN UCKOMOM
BCIIMYMHBI pCAIN3YyCTCA
T€OMETPUYECKH.
Memoo paenocunvuvix npeodpazosanuii (5 u)
22-23 | CpaBHEHHE TLTOMIAEH. CpaBHeHuUeE IoaAeiH VYKII3 | Aonscrvt 3namo: 22-23
TPEYTrOJIbHUKOB [P HAJIMYUU Y HUX IIpaBuJjIa JJIsl CPABHEHMS TUIOIIAJIEH
00111l BBICOTHI, 00IIEro OCHOBaHMUS, TPEYTrOJHLHUKOB NPH HAJHYHH Y
o0111ero yria. HUX OOIIel BBICOTHBI, O0IIEro
OCHOBaHWUsI, OOIIIET0 yria;
00J1)CHbL YMEmb:
NPUMEHATD IIPaBUIIA IS
CpaBHEHMS ILJIOIIAIEN
TPEYTrOJIbHUKOB IIPpU PCIICHUU
3ajad.
24 HccnenoBanue reoMeTpUUECKUX Paccmotpenue 3a1ayu Ha VYKII3 | Aonscrvt 3namo: 24
BCJIMYUH U IapaMETPOB. HaXO0XJICHUEC HaI/I6OJILHICFO I COOTHOLICHUA MCXKY 3JIEMCHTAMU
HAMMEHBIIEro 3HaYeHUs ¢buryp;
MapaMeTpoB, ONPEAEIIONINX 001IHCHBL YMemy:
FEOMETPUUECKYI0 KOH(UTYPALIHIO. HaXOJUTh HAUOOJIbIIIEE UITH
HaMMCHbBIICC 3HAUYCHUA
MapaMeTpoB, OMPEAEIIONIIX
TE€OMETPUUECKYIO KOH(UTYPAIHIO.
25-26 | I'eomerpuyeckue Pemenue 3amay ¢ momMoIsio KY Honxncnot 3name: 25-26
npeodpa3oBaHusl. npeoOpa3oBaHMil AJIEMEHTOB MOHSITUE CHMMETPHH, TOMOTETHH;

4ycpTeikKa: CIBUTOB, TIOBOPOTOB,

00JI)CHBL YMEMb:




CUMMETPHI, TOMOTETUH U T.II.

UCIIOJIb30BaTh Ipeodpa30BaHuUs
3JIEMEHTOB YepTeKa: C/ABUT,
MOBOPOT, CHMMETPHIO, TOMOTETHIO
U T.IL

Memoo 6sedenusn nHoevix nepemenuvix (4u)

27

Pemenue reomerpuueckux 3a1au
IMyTEM CBCACHUA K
anreOpanvecKrM ypaBHEHHUSIM.

Perrenrie reOMeTPUYIECKUX 33144
anreOpanvyecKUMHU METOJIaMHU.

VYKII3

[onocnvt 3name:

COOTHOLICHUA MCXKY 3JIEMCHTAMU
uryp;

00J1)CHbL YMEmb:

BBIOMPATh TEOMETPUIECKUE
BCJIIMYMHbI B KAYCCTBE
HEHU3BECTHBIX

27

28

Meron koopaUHAT.

PaccMmorpenue reoMerpuyeckux
¢uryp B cucTeMe KOOpJAWHAT Ha
MJIOCKOCTH U B TIPOCTPAHCTBE

VYKII3

[Honacnvt 3name:

OCHU KOOpAWHAT, KOOPAWHATLI
TOYKH, (POpMYIIBI IeIeHHsI OTpe3Ka
B JaHHOM OTHOIICHHH,

00J1)CHbL YMEmb:

HaXOOWUTb KOOPJAUHATHI TOYCK Ha
IJIOCKOCTH U B TIPOCTPAHCTBE,
HaXOOUTh paCCTOAHUC MCKIY
ABYMs TOYKaMU, BBIYUCIATH
KOOPJIMHATHI CEPEIMHBI OTPE3Ka.

28

29

Merop BEKTOpOB.

Pemenue 3a1a4 ¢ UCIOJIb30BAaHUEM
BEKTOPHBIX 0003HAYCHHIA,
MPUMEHEHNE aHATUTHYECKOTO
anmapata, ONUparoIEerocs Ha
CKaJISIpHOE IIPOU3BE/ICHHE

VYKII3

[Honacnvt 3name:

MOHSITHUE BEKTOPA, KOOPJMHAT,
JUIMHBI BEKTOPA, CKaJISPHOS
MPOU3BEICHUE BEKTOPOB;
00J1)CHbL YMEmb:
MMPpOU3BOAUTH [LGI\;ICTBI/I}I Hazqg
BEKTOpaMH, BbIYUCIATH
KOOpAWHATLI BEKTOpa, JJIUHY
BEKTOPA, BBEIUUCIIATH CKaJISPHOES
MIPOU3BEACHIE BEKTOPOB, YT O
MEXK]Iy BEKTOPAMH.

29

30

JononHuTenbHbIE MOCTPOEHUS,
cpaBHeHHe momazen Gpuryp c
JOIIOJHUTCIIbHBIMHU
MOCTPOCHUSIMH.

Pemenue 3a1au ¢ moMonibio
JOITOJTHUTCIIBHBIX HOCTpOGHHﬁ:
MPOBEJICHUE PAJINYCOB UJIU XOPJ B
OKPY>KHOCTH, IOCTpauBaHUE

Ky

[onocnvt 3name:

OCHOBHBIC JOITOJITHUTCIIbHBIC
TIOCTPOEHUS: TIPOBENICHNE
paguyCcoB WIH XOPJl B OKPY>KHOCTH,

30




Tparnenyy A0 napajuienorpaMmma uin
TPEYTroJbHHUKA, TOCTPOCHHUE
MMpOoNnoOpIMOHAJIBHBIX OTPE3KOB IIPHU
napajijieibHbIX MIPAMBIX,
MOCTPOCHUE YTIIOB C
COOTBETCTBEHHO NapaljieIbHBIMH
CTOpOHaMH Ha TUIOCKOCTH H T. JI.
CpaBHenue iomaei uryp.

JIOCTPpaWBaHUE TPATICIIUH JIO
napasuiesiorpaMmma Win
TPEYroJbHHUKA, TOCTPOCHHUE
MMpOoNnopIrMOHAJIbHBIX OTPE3KOB IIPHU
napajijieIbHbIX MIPAMBIX,
MOCTPOCHUE YTIIOB C
COOTBETCTBEHHO NapaljIeIbHBIMU
CTOpOHaMH Ha TUIOCKOCTH H T. JI.
00J1)CHBL YMEmb:

IMPOBOAUTH AOITOJHUTCIbHBIC
MMOCTPOCHHUA U UCIIOJIB30BATh UX
MPY PEIICHUH 3a/1a4.

Memoo cneocmeuii (4u)

31 [Tony4enne pa3HbIX CIEACTBUI. BriBenenue u3 ycrnoBus 3agad VYKII3 | Aonscrvt 3namo: 31
ONpEACIICHHBIX CJ'ICI[CTBI/Iﬁ, B TOM COOTHOLICHUA MCXKY 3JIEMCHTAMU
YUCIIE U HaJM4Yue B YCIOBUAX 3a/1a4 ¢buryp;
HeJI0OTpeIeIeHHON 001IHCHBL YMemy:
TeOMETPUYECKON KOHPHUTypaluy, BBIBOIUTH U3 YCIIOBH 3a/1a4
KOTOpasi 3a1aeT HCKOMYIO BETUYHHY OIPEJICIICHHBIC CIISIICTBUS.
OJTHO3HAYHO.

32-33 | YraapiBaHue 0COOCHHOCTEH Ucnonb3oBanue yragaHHOU VYKII3 | Aonscrvt 3namo: 32-33
KOH(HTYpannu, MeTos TeOMETPUYECKON KOHPUTypauu COOTHOILIEHUS MEXAY dJIEMEHTaMU
noabopa. mocJe oKa3aTeiabcTBa. MeTton ¢buryp;

noabopa. 001IHCHBL yMemp:
JIOKa3bIBaTh 0COOCHHOCTHU
TeOMETPUYECKUX KOHPUTyparui
34 [IpoexTupoBanue Ha MPIMYIO. Pemenue 3ama4 ¢ momMoIsio VYKII3 | Aonscrvt 3namo: 34

MPOEKTUPOBAHMS DIEMEHTOB (pUryp
Ha [psAMYIO.

CBOICTBA ITPOEKLIUH, ITpaBUIa
MIPOELPOBAHUS;

00J1)CHbL YMEmb:

HaXOJMUTbh MPOEKIUHN Pa3TUIHbIX
3JIEMEHTOB.




JINCT KOPPEKTUPOBKH PABOYEM ITPOTPAMMBI

Knacc

HaszBanue pasnena, Temsl

JlaTta npoBeneHus 1o
IUIAaHY

[IpnunHa KOPPEKTUPOBKHU

Koppekrupyromue nercrBus

[ara
MMPOBCACHUA 110

daxty




COI''TACOBAHO
IpeIMeTHasi KOMUCCHSI 10 MaTEMATUKE

IPOTOKOJI Ne
OT«__ » 2015

COI''TACOBAHO
KOOPJMHAILMOHHBIN COBET
PYKOBOJUTENH KOOPAUHALIMOHHOIO COBETA

OT«__ » 2015

COI''TACOBAHO
3aMmectuTenb qupekTopa no YBP (BP)

OT«__ » 2015



