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Paboyas mporpamMma opueHTHpPOBaHA HA UCTIOJIB30BAHKE YICOHMKA!
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CocraBuTens IporpaMMmhl: LIepHOBOJ'IeHKO .HH, YUUTCIIb MaTCMATHUKH, BbICIIIAA KBaJ'II/I(l)I/IKaI_II/IOHHaﬂ KaTeropus.

r. Upkyrck
2017 - 2018 yueOHblii roJ



IVIAHUPYEMBIE TIPEIMETHBIE PE3YJIbTATHI
B pe3ynbraTe u3yueHus: JAHHOTO Kypca Y4E€HUK JOJDKCH
3namv/nonumamn
CBOMCTBa CMEXHBIX, BEpTUKAIBHBIX YTJIOB, IIPU3HAKA PABESHCTBA U IMOA00MS TPEYTOJILHUKOB,
OCHOBHBIC CBOMCTBA TPEYroJIbHUKOB U YE€THIPEXYTOJILHIUKOB; TEOPEMY CHHYCOB, TEOPEMY KOCHHYCOB,
TPUTOHOMETPUYECKHE COOTHOIICHUS B TIPSIMOYTOJILHOM TPEYTOJILHUKE;
CBOMCTBA KacaTeIbHBIX K OKPY>KHOCTH, XOPJ M CEKYITUX; CBOMCTBA AYT U YIIIOB OKPYXKHOCTH;
CBOWCTBa MeJIMaH, BBICOT, OMCCEKTPUC TPEYroJIbHUKA; COOTHOIICHHS MEX Iy dJIeMeHTaMu (puryp;
TIpaBWIIA JJIs CPABHEHMSI IIOMIAIeH TPEYTOJIBHIKOB MPU HAIMYUH Y HUX OOIIEH BHICOTHI, OOIIEro OCHOBAHUSs, OOIIETro yIiia;
MOHATHE CUMMETPHH, TOMOTETUH;
MOHATHE OCU KOOPJIMHAT, KOOPAWHATHI TOUKH, (DOPMYITBI ISJICHHSI OTPe3Ka B JAHHOM OTHOIIICHUY;
MOHATHE BEKTOPa, KOOPIUHAT, JUTMHBI BEKTOPA, CKAIIPHOTO TPOW3BEICHHUS BEKTOPOB;
OCHOBHBIC JIOTIOJTHHTEIbHBIC TTOCTPOCHUS: MPOBEICHUE PATNYCOB WA XOPI B OKPY)KHOCTH, JIOCTPaNBaHUE TPAITCITUH JIO
napajuiesiorpaMmma Wi TPEyroJIbHUKA, TOCTPOCHHUE TTPOTIOPITMOHATBLHBIX OTPE3KOB MIPH MapaJUICIBHBIX MPSMBIX, TOCTPOSHUE YTIIOB C
COOTBETCTBEHHO MapauIeIbHBIMUA CTOPOHAMHU Ha TJIOCKOCTH | T. 11.;
00J1)1CHbL YMEMD '
MIPUMEHSTHh CBOMCTBA TUIOCKOCTHBIX (PUTYp TIPU pEIICHUH 3a/1a4;
B cllydae eciu ¢urypa, paccMarpuBaeMasi B reOMETPHUECKOM 3a/1aue, onrcaHa B yCJIOBHUU HE COBCEM OJIHO3HAYHO, PACCMOTPETh
BOIIPOC O B3aUMHOM PACIIOJI0KEHUH TE€X WJIM UHBIX AJIEMEHTOB ATOU (PUTYpHI;
nepedupaTh pa3InyHbIC BAPHAHTHI PACTIONOKEHHS GUTYD U, JINOO YOSIUTHCS B TOM, YTO OHU BCE MPUBOIAT K OJJTHOMY M TOMY K€
OTBETY, TMO0 OTOPOCUTH HEBO3MOYKHBIC BAPHAHTHI, OCTABUB €IUHCTBEHHO BO3MOYKHBIIA;
B Cllydae, €CJIM OTBET B 3aJ[a4€ OKKETCSI HEEIMHCTBEHHBIM, YOSTUTHCS B TOM, YTO KaXKJI0€ U3 MOJTYYEHHBIX 3HAYCHUH HCKOMOM
BEJIMYUHBI PEATU3YeTCs TEOMETPUUYECKH;
MIPUMEHSTH MPaBUIIA IS CPAaBHEHHS TUIOIIA/ICH TPEYroJbHUKOB MIPH PEIICHUH 3a]1a4;
HAXOJUTh HAUOOJIbIIIEE UM HAUMEHBIIIee 3HAUCHUS TapaMeTPOB, ONPEACTSIONINX TEOMETPUUECKYI0 KOH(PUTYpaIHUIO;
HCIIOJIb30BaTh MPe0Opa30BaHMs JIEMEHTOB YEPTEKa: CIIBHUT, TOBOPOT, CAMMETPHIO, TOMOTETHIO U T.II.;
HaXOJUTh KOOPAMWHATHI TOYEK HA IJIOCKOCTH M B IMPOCTPAHCTBE, HAXOJIUTh PACCTOSHHE MEXKIYy ABYMS TOYKAMH, BBIYHCIATH
KOOpJIUHATBl CEepelNHBl OTpe3Ka; MPOU3BOJIUTH NEHCTBUS HaJ BEKTOPAMH, BBIUMCIATH KOOPAWHATHI BEKTOpPA, JIUHY BEKTOPA,
BBIYHCIISATH CKAISIPHOE MMPOU3BEACHNUE BEKTOPOB, YTOJI MEX1Y BEKTOPAMH;
MIPOBOJHTH JIOTIOJTHUTEIbHBIE TOCTPOCHHUS U HCIIOIB30BaTh UX MPHU PEUICHUH 3a/1a4,
BBIBOJIUTH U3 YCJIOBHS 3a7a4 ONpeAeTICHHbIC CIEICTBUS;
JIOKa3bIBaTh 0COOEHHOCTH T€OMETPUUECKUX KOH(PHUTYpaIIHii;
HAXOJHUTh MPOCKIIUU PA3TUIHBIX HIIEMEHTOB.






COJEPKAHUE YYEBHOI'O KYPCA

BBoanoe nosropenue (16 yacon)

[IpocTeiimme 3agauu (pewerue npocmeluux onopuslx 3a0ay Kypca nianumempuu). llpumenenue tpuronomerpun. KacarenbHele, ceKymme u
XOpabl. JIyru OKpY>KHOCTH | yriibl. MenaHbl, BRICOTHI i OMCCEKTpUCHI. VICIoib30BaHNe KBaIPATHBIX YPABHEHU B TEOMETPUH.

MeTtoa nepedopa (S yacoB)

ObocHOBaHNE TEOMETPUIECKON KOHGUTYpaLuu (eciu pueypa, paccmampusaemds 8 2eomempuyeckoll 3a0ade, ONUCAHA 8 YCIL08UU He COBCEM
OOHO3HAYHO, HEOOXOOUMO PACCMOMPEMb BONPOC O B3AUMHOM PACHOJIONCEHUU MEX UTU UHBLX INEMEHMO8 3MOUl ucypbl).

[lepeGop BapuaHTOB PaACTIONOKEHUS (Pazb0p pa3HbIX 8APUAHMOE PACNONONHCEHUS U TUOO YOeOUMbCs 8 MOM, YUMo OHU 8Ce NPUBOOSM K OOHOMY U
MOMY Jice omeeny, b0 oOmoOpPoOCUmMb HEBO3MOIICHbIE BAPUAHMbL, OCMABUE OUHCTNBEHHO 803MOMNCHDILL).

HeonHo3HayHOCTE B OTBETE (eciu omeem 6 3adaue oKaxcemcs HeeOUHCMBEeHHbIM, He0OX00UMO YOeOUmbCs 8 MOM, YMo Kaxicooe U3 noay4eHHblX
3HAYEHUL UCKOMOU GETUUUHBL PeANU3YeMCsl 2eOMEMPUUECKLL).

MeToa paBHOCHIbHBIX Npeodpa3oBanuii (5 4yacoB)

CpaBuenue miomanen Guryp (npasuna 0ns cpaguenus niowaoel mpey2oibHuUKa: npu HaIuvuy y Hux ooweti 8bicomol, 00uUje2o 0CHO8aHUs, 0o0ue2o
yena). ViccnenoBaHre T€OMETPUYECKUX BEJTMYMH U TAPAMETPOB (U3YUAIOMCS 3HAUEHUS. NAPAMEMPO8, ONPeOensiouux 2eoMempuiecKyro
KOH@U2ypayuio, 8 4acmuocmu, ux Hauboavbliee U HaUMeHblUlee 3SHAYeHUS).

['eomeTpuueckue mpeoOpa3oBaHus (Haiuuue 8 s1I8HOM 8UOe NPeobpPa308aHuULl NIOCKOCMU 8 YCI08UU 3A0a TUOO peulerue 3a0ai ¢ NOMOWbIO
npeobpaz08anull HIeMeHMO8 Yepmednca. cO8U208, NOBOPOMOS, CUMMEMPULL, 20MOMemutl U m.n.).

Metox BBe/leHNsI HOBBIX IlepeMeHHbIX (4 yaca)

AJNreOpandecKuii METOT (6b100p ceOMeMPUYECKUX BETUYUH 8 KAYeCmBe Heu38eCcublx). MeTol KOOPMHAT (Hanuuue 8 3a0a4ax 63aumMHo-
NepneHOUKVIAPHbIX 0cell N0380asem 00bABUMb UX KOOPOUHAMHBIMU) .

MeToa BEKTOPOB (UCNOIb308aHUE 6EKMOPHBIX 0003HAYEHUI, NPUMEHEHUE AHATUMUYEeCKO20 annapamad, ONUParue2ocs Ha CKAIspHoe
npousgederue).

JIOTIOSTHUTEIBHBIC TOCTPOCHHUS (nposedeHUe paouycos uiu Xopo 8 OKPYICHOCMU, 00CMpausanue mpaneyuu 00 napaiieiocpamma uiu
MpeyeoNbHUKA, NOCMPOeHUe NPONOPYUOHATbHBIX OMPE3KO8 NPU NAPALLETbHbIX NPIMbIX, HOCHPOEHUE Y208 C COOMBEEMCMBEEHHO NAPALLETbHbIMU
CMOPOHAMU HA NIOCKOCMU U M. 0.), CPAaBHEHHE TUIOIA/ICH (UCNOIb3068aHUe OONOIHUMENbHBIX NOCMPOEHULL).

Metoa caeacrsuii (4 yaca)

[Tomyuenue pa3HbIX CIEACTBUN (8bi6e0eHUe U3 YCIOBUS 3A0AY ONPEOeleHHbIX CLIeOCMBUL, 8 MOM YUCTe U HAIuYUe 8 YCLo8UAX 3a0ay
Heo0onpeoesleHHOl 2e0MempUYecKoli KOH@Uaypayuu, KOmopas 3a0aem UCKOMYI0 8eIUYUH) 00HO3HAYHO). YTaIbIBaHHE 0COOCHHOCTEM
KOH(DUTYpallH (1cnob308aHue Y2a0aHHOU ceoMempuyecKkol Konguaypayuu nocie dokazamenvcmaa). Meroa noadopa.

[IpoexTrpoBaHUEe HA IPSIMYIO.



TEMATHYECKOE IIVTAHUPOBAHUE

YcaoBHble o003Hauennst: YKII3 — ypok kommuiekcHoro npuMmenenus 3Hanuii; I1IIM — noBropenue npoiinenHoro matepuana; KY —
KOMOMHHUPOBaHHBIHN YPOK.

Ne Tema ypoxa Kou-Bo ®opma IInanmpyemble npeAMeTHBbIE Pe3yJbTaThl NPH U3YYeHUH Mpumeuan
yYpoka 4acoB | OpraHM3an TeMbl/pa3ena/TJIaBbl ue
um
y4eOHOro
3aHATHS
Beoonoe nosmopenue (16uacoe)
1 CaoiicTBa YIIIOB MEKIY 1 1M Jonsicnol 3name:
HIPAMBIMH CBOWCTBA CMEKHBIX, BEpTUKAJIBHBIX YIJIOB, IPU3HAKU PABEHCTBA U
2 Tpeyrompruky 1 1M 11010015l TPEYTrOJIbHUKOB, OCHOBHBIE CBOMCTBA TPEYTOJIbHUKOB U
YETBIPEXYTOJIbHUKOB;
3 YerblpexyroiabHUKH 1 IIM 00J1)1CHbL YMEMD '
HAXOIUTh OCHOBHBIE DJIEMEHTHI TPEYTOJIbHUKOB U YETBIPEXYTOJIBHUKOB;
4-6 Pemienue 3a1au ¢ npuMeHEHUEM 1 VKII3 Honorcnvt 3namo .
TpUroHOMETpUH TEOPEMY CUHYCOB, TEOPEMY KOCHHYCOB, TPUTOHOMETPUUECKUE
1 VYKII3 COOTHOUIECHUS B IPSIMOYI'OJIEHOM TPEYTrOJILHUKE;
00J1)1CHbL YMEMD
1 VKII3 HCII0JIB30BaTh TEOPEMBI U COOTHOIIEHHS B PEIICHUN 3a1a4,
7-9 KacarenbHrle, cexymiue n 1 1M Jlonoicnbl 3Hame .
XOpAbI 1 [IIIM CBOMCTBA KacaTeJIbHBIX K OKPYXHOCTH, XOPJl U CEKYILHX;
00J1)1CHbL YMEMb '
1 [1IIM CTPOUTH XOPABL, KACATEIBHBIE, CEKYILNE K OKPYKHOCTH, BBIYUCIIATH UX
JUIVHB,
10-12 | dyru OKpy>XHOCTH U yTJIHI. 1 IIIIM Honowcrol 3name.
1 TITIM CBOWCTBA JIyT U YIJIOB OKPYKHOCTH;
1 TIIM 00J1)ICHBL YMEMD .
CTPOMUTH YIJIBl B OKPYKHOCTH, BBIYUCIIATH 3HAYEHUs] AYT U YIJIOB,
13-14 | MenuaHbl, BEICOTHI H 1 TI1IM Jlonsicuvl 3name:
OMCCEKTPHCEL 1 IV CBOICTBA MeJlMaH, BBICOT, OUCCEKTPUC TPEYTOJIbHUKA,;

00/1ICHBL YMEMD
CTPOMTbH ME/UaHbI, BBICOThI, OUCCEKTPUCHI TPEYTrOJIbHHUKA, BEIUUCIISATh
WX JJIMHBI, HCIIOJIb30BaTh OCHOBHBIE CBOICTBA MPHU PEIICHUH 3aJ1ay,




15-16

Hcnons3oBanue KBapaTHBIX
ypaBHEHUI NpHU peIIEHUN
reoOMeTpUYECKUX 3a/1ad

YKII3

Honorcnvt 3namo !
COOTHOILIEHUS MEX/Ty dJIEMEHTaMu UTyp;

YKII3

00J1)CHbL YMEMD
BBI6I/IpaTB TCOMECTPHUICCKUC BCIIMUMHBI B KAYCCTBC HCU3BCCTHBIX,

Memoo nepebopa (5uacos)

17

O6ocHOBaHME TEOMETPUIECKOMN
KoH(pHUTYypauu

KY

Honorcnvt 3namo .

COOTHOIIIEHUS MEXK]Ty JJIEMEHTaMHu (QUTYD;

00J12CHbL YMEMD

B clly4ae, eciii purypa, paccMarpuBaeMasi B TEOMETPUYECKOH 3a1aue,
OTIMCaHa B yCIIOBUM HE COBCEM OJHO3HAYHO, PACCMOTPETH BOTIPOC O
B3aMMHOM PACIIOJIOKCHHUH TEX MJIM HHBIX JJIEMEHTOB 3TOU (PUTypHI,

18-19

[lepeGop BapraHTOB
pacIoNoKeHUs

YKII3

Honorcnvt 3namo:
COOTHONIEHUS MEXIY dJIEeMEHTaMH QUryp;
00J1)1CHbL YMEMD '

VKII3

nepeOuparh pa3aIMuHbIE BAPUAHTHI PaclookeHus Gpuryp u, 1modo
yOeIUTHCS B TOM, YTO OHU BCE MPUBOJIST K OJHOMY U TOMY K€ OTBETY,
7100 OTOPOCUTH HEBO3MOKHBIE BAPHUAHTHI, OCTABUB €TUHCTBEHHO
BO3MOJKHEIN;

20-21

HeoaHo3Ha4HOCTE B OTBETE

YKII3

Honocuvt 3namo .
COOTHOIIEHUS MEXIY dJIEMEHTaMH QUryp;
00J1)1CHbL YMEMD

YKII3

B CJIydac €CJIM OTBET B 3a1a4€ OKAXETCA HECANMHCTBCHHBIM, }’6CIII/ITBC$I B
TOM, YTO KaXXJ10€ U3 IIOJTYYCHHBIX 3HAYCHUIH MCKOMOH BEJINYHHBI
PEAIN3YETCA TCOMETPHUICCKHU.

Memoo pasnocunvnvix npeodpazosanuii (5 uacos)

22-23

CpaBHEHHE TUIOIAICH.

YKII3

Honowcrol 3name.
IpaBuJIa Ui CPAaBHEHUSI IJIOMIAACH TPEYTOJIbHUKOB MPU HAIMYUU Y HUX
o011eil BBICOTHI, 00I1IEr0 OCHOBaHUs, OOIIIETO yIia;

YKII3

00J1)ICHBL YMEMD
IPUMEHSATH [IpaBUiIa Ul CPaBHEHUsI MJIOIIAIeH TPEeyroJbHUKOB IIPH
pELIECHNN 3aJay.

24

I/ICCJ'IC,HOBaHI/IG rCOMCTPUYCCKUX
BCJIMYMH U TapaMCTPOB.

VKII3

HHonowcrvl 3name.

COOTHOIIIEHUS MKy dIIeMEHTaMu QUryp;

00J1)ICHBL YMEMD

HAXOJWTh HauOOJbIIIEe WM HAUMEHBIIIee 3HAUYECHUS TapaMeTpOB,
OTIPEIENIAIONINX TEOMETPUIECKYIO0 KOH(UTYPALIUIO.




25-26

I'eomerpuueckue
npeodpa3oBaHUs.

KY

KY

Honorcnvt 3namo !

IMMOHATHUC CUMMCTPUU, TOMOTCTHUH,

00J1)CHbL YMEMD

UCIIO0JIL30BaTh IPEOOPA30BaHUs DIIEMEHTOB YEPTEkKa: CABUT, TIOBOPOT,
CUMMCTPHUIO, TOMOTCTHUIO U T.II.

Memoo ésedenus Hoevlx nepemenublx (4uaca)

27

Pemrenne reomerpuueckux
3aJ1a4 IMyTeM CBEJICHUS K

anreOpanvecKum
YpaBHEHUSAM.

YKII3

Honorcnvt 3namo:

COOTHONIEHUS MEXIY dJIEeMEHTaMH QUryp;

00J121CHbL YMEMD

BBHIOMPATh T€OMETPUUECKUE BETUYMHBI B KAU€CTBE HEM3BECTHBIX

28

Merto KoOpIMHAT.

YKII3

Honorcnvt 3namo !

OCH KOOPJIMHAT, KOOPJUHATHI TOUKH, (DOPMYIIBI JEJICHUS OTPE3Ka B
JTAHHOM OTHOIIICHUU;

00J1)1CHbL YMEMD '

HaXOJIUTh KOOPJMHATHI TOUYEK Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
HaXOJIUTh PACCTOSHUE MEXIY JBYMS TOUKAMH, BEIUHACISATH KOOPAUHATHI
CepeUHbBI OTPEe3Ka.

29

Meto1 BEKTOPOB.

YKII3

Honoicuvt 3namo .

MOHSATHE BEKTOPa, KOOPJUHAT, IJIMHBI BEKTOPA, CKAISIPHOE
MIPOU3BEICHNE BEKTOPOB;

00J1)1CHbL YMEMD

MIPOU3BOUTH JICUCTBUS HAJl BEKTOPAMHU, BBIUNCIISATH KOOPAMHATHI
BEKTOPA, JUIMHY BEKTOPA, BEIYUCIIATH CKAIAPHOE POU3BEICHUE
BEKTOPOB, Yr0JI MEXK/Ty BEKTOPAMH.

30

HOHOJ’IHI/ITGHBHHG

IMOCTPOCHUA, CPABHCHUC

wiomaaen puryp c
IIOMOJIHUTEIbHBIMU
MTOCTPOCHHUSIMH.

KY

Honoicuvt 3namo .

OCHOBHBIE JIOTIOJTHUTEIbHbIE TOCTPOCHUS: IPOBEICHUE PATHYCOB WU
XOpJ B OKPYXKHOCTHU, AOCTPaNBaHKUE TPAMeLnH J0 MapaiesnorpaMma
WIHM TPEYTOJIbHUKA, TOCTPOSHHUE MPOTIOPIIMOHATBHBIX OTPE3KOB MPHU
napasuieIbHBIX MPSAMBIX, TIOCTPOCHUE YTIIOB C COOTBETCTBEHHO
napajuieJIbHBIMU CTOPOHAMH Ha TUIOCKOCTH U T. II.

00/1ICHBL YMEMD

MPOBOAMTH JIOTIOTHUTEIbHBIE TOCTPOCHUS U MCTION30BaTh UX MPHU
peIlIeHnH 3a/1ay.

Memoo cneocmeuii (4uaca)

31

ITonyyenue
CJIEJICTBU.

Pa3HbIX

VKII3

Honowchvl 3name.
COOTHOIIIEHUS] MEX]Ty DJIEeMEHTaMUu (QUTYD;




00J1)CHbL YMEMD
BBIBOJIUTH U3 YCIIOBHS 33124 ONPE/ICTICHHBIC CICCTBUSI.

32-33 | YraapiBaHue 0COOCHHOCTEH VKII3 | Jonscuwvt 3name.
KOH(HUTYpaIMu, METO] COOTHOILIEHUS MEX/Ty dJIEMEHTaMu UTYp;
noadopa. VKII3 | 0onorcnvt ymems:
JIOKa3bIBaTh OCOOCHHOCTH T€OMETPHUECKIX KOHPHUTYpalnuit
34 | IlpoekTupoBaHKe HA MPSIMYIO. VKII3 | Jonsncuwol 3nams:

CBOMCTBA MPOEKLINH, ITPaBUJIa IIPOCIUPOBAHNS;
00J121CHbL YMEMD '
HAaXOJIUTh NMPOECKIUH PA3JIUYHBIX JIEMEHTOB.




COI'’TACOBAHO

MpeIMeTHasT KOMUCCHSI 10 MAaTEeMaTHUKE
IPOTOKOJ Ne
OT «___» 2017 r.

COI''TACOBAHO
KOOPJIMHAILIMOHHBIN COBET
PYKOBOJUTENHb KOOPAUHALMOHHOTO COBETA

OT «___» 2017 r.

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

OT«___» 2017 r.



