[TPUJIOKEHHUE 1 K OOI1 000 MBEQOY «KCOIL Ne5»

PABOYAA [TPO'PAMMA

[I0 TEOMETPHUHA

7-9 Knaccel

2016 rox



Pabouas nmporpamma no yduednomy npeamery ' EOMETPUS 7-9 knacc cocraBieHa Ha
ocHoBe DenepanbHOrO TOCYAAPCTBEHHOrO 00pa30BaTeNbHOTO craHaapra, llpumepHoii mpo-
rpaMMbl OCHOBHOI'O 0011ero o0pa3oBaHUs [0 MaTEMAaTUKE C UCIOJIb30BAHUEM aBTOPCKOM IpoO-
rpammsbl 1o reomerpun T.A.BypmucTtpoBoii, KoHuenuym pa3Butus MaTeMaTH4eCKOro 00pazoBa-
HUSL.

[TporpammMa paccunTana Ha 2 4yaca B HEIEIIO B TEUYCHHUE KaKIOT0 rojia 00y4eHus, BCEro
204 yaca.

INIVTAHUPYEMBIE PE3YJIbTATDBI

Buinycknuk nayuumcsa B 7-9 kjiaccax JJisi MCIOJIb30BAHMS B NMOBCETHEBHOM "KU3HU U
o0ecrneyeHus1 BO3MOKHOCTH YCIEIIHOTO MPOAO0JIKeHUsI 00Pa30BaHUA:
Pasznen: reomerpudeckue purypbl
»  onepupoBaTh Ha 0a30BOM YPOBHE MOHSATHIMHU F€OMETPUICCKUX DUTYD;
»  u3BJIeKaTh HH(POPMAIIHIO O TEOMETPHUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTekKax
B SIBHOM BUJIC;
» TPUMEHSTB JIJIS PELICHHS 33/1a4 TeOMETpUIECKUe (PaKThI, €CIIU YCIOBUS MX MPUMEHE-
HUS 3a1aHbI B SBHOU popme;
» peliath 3a7auyd Ha HAaXOXJICHHE I'€OMETPUYCCKUX BEIHUYHMH IO 0OpasliaM WM ajro-
pUTMaM.
B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:
» WCIOJIb30BaTh CBOMCTBA T€OMETPUUYCCKUX (UTYp IS PEIICHUS THUIOBBIX 3ajad, BO3-
HUKAIOIIUX B CUTYallUsSIX TOBCEIHEBHOM JKU3HHU, 33]1a4 TPAKTUYECKOTO COICPIKAHMUS.

Pa3nes: orHoLIeHUS
» omepupoBarTh Ha 0a30BOM YpOBHE IOHSATUSMHU: PAaBEHCTBO (UTYp, paBHbIC (DUTYpHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapaUIEIbHOCTh MPSIMBIX, IEPIEHIUKYISIPHOCTD MPSAMBIX, YIJIbI
MEXKY NPSMBIMU, EPIIEHAUKYJIIAP, HAKIOHHAS, IIPOSKIU.
B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:
»  WCIIOJIb30BaTh OTHOIICHHS JJIsl PEIICHHs IPOCTEHIINX 3ajau, BO3HUKAIOIIUX B peallb-
HOM >KW3HU.

Pa3zgen: usmMepeHusi 1 BHIYMCJICHUS

»  BBINOJHATH U3MEPECHUE JIJTMH, PACCTOSHUM, BEJMYUH YIJIOB, C MIOMOIIbIO HHCTPYMEH-
TOB JIJI1 U3MEPEHUI JJIVH U YTJIO0B;

» TpuMeHSTH (HOpMYJIbl TIEpUMETPa, TUIOIMAAX U 00beMa, IUIOMAJd TOBEPXHOCTH OT-
JIETTbHBIX MHOTOTPAHHUKOB IPH BBIYUCIICHUSX, KOT/Ia BCE JaHHBIE UMEIOTCS B YCIIOBUU;

» TnpuMeHsTh Teopemy [ludaropa, 0a30BbIe TPUTOHOMETPUYECKUE COOTHOILICHHS IS
BBIYMCIICHHS JJIMH, PACCTOSIHUM, IUTONAJEN B MPOCTEUIIINX CITydasix.

B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

»  BBIYHCIATH PACCTOSHUS HA MECTHOCTH B CTaHIAPTHBIX CHUTYAITUSX,

» IUIOWIAJIM B TPOCTEHINNX CITydasx, IPUMEHSITh GOPMYJIbI B IPOCTEUIIIMX CUTYAIUsIX B

»  TIOBCEIHCBHOM JKHM3HH.

Paznen: reomerpuyeckne nocTpoeHust
» M300paXkaTh THIIOBBIC TUIOCKHE QUTYpHl H (PUTYpPHI B IPOCTPAHCTBE OT PYKH U C IO-
MOIIIbIO UHCTPYMEHTOB.
B noBceHeBHOM KU3HHM M NIPH U3Y4YCHHH APYTUX NPEIMETOB:
»  BBINIOJTHATH MPOCTEHIIINE MOCTPOCHUSI Ha MECTHOCTH, HEOOXOMMEBIE B PEATbHON JKU3-
HHU.

Pa3nes: reomerpuyeckne npeodpa3oBaHus



»  CTpOUTH QUTYPY, CAMMETPUYHYIO TaHHOW (PUTYpEe OTHOCUTEIHLHO OCH M TOYKH.
B noBceHeBHOM KU3HM M NIPH M3Y4YEHUH APYTUX NPeJIMETOB:

»  pacro3HaBaTh JIBUKCHHUE O0OBEKTOB B OKPY)KAIOIIEM MUPE;

» pacro3HaBaThb CUMMETPUYHBIC (PUTYPBI B OKPYXKAIOLIEM MHPE.

Pa3zges: BeKTOpPBI M KOOPAMHATHI HA MJIOCKOCTH

»  omepupoBaTh Ha 0a30BOM YPOBHE IMOHATUSIMHU BEKTOP, CYMMa BEKTOPOB,

MPOU3BEJCHHUE BEKTOPA HA YMCIIO, KOOPAUHATHI Ha INIOCKOCTH;

»  ONpeleIATh MPUOIMKEHHO KOOPJAMHATHI TOYKU IO €€ M300paKECHUI0 Ha KOOpIMHAT-
HOM IIJIOCKOCTH.

B moBceaHeBHO¥ KM3HM U NIPH U3YYEHHUHU APYTUX MPEAMETOB:

»  HCIOJIb30BaTh BEKTOPBI IS PEIICHHsI MPOCTSHINMX 33/au Ha OMPEACICHHE CKOPOCTH

OTHOCHUTEJIBHOT'O JBHKCHUS.

Paznen: ncropusi MaTreMaTuKH
> OIINCBhIBATH OTACJIIBHBIC BBIIAOIINUCCA pe3y.HI)TaTI>I, HOJIy‘IeHHI)IG B X0I¢€ paSBI/ITI/ISI Ma-
TEMATUKHU KaK HAyKH;
» 3HATh IPUMEPHl MATEMAaTHUYECKUX OTKPBITHH U WX aBTOPOB, B CBSI3U C OTEUECTBEHHOM
Y BCEMUPHOH UCTOPHUEH;
» TIOHUMATh POJIb MAaTEeMaTHKH B pa3Butun Poccun.

Pa3zaen: MmeToabl MaTeMAaTHKH
»  BBIOMpATh MOJXOISIINN U3YYCHHBIA METOJ JIJISl PEIICHHS U3YYCHHBIX THIIOB MaTeMa-
TUYECKHX 3a/a4;
» TPUBOJUTH MPHUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B OKPYXAroIeH NeHCTBU-
TEJIBHOCTH U TPOU3BEJACHUSAX UCKYCCTBA.

Boinycknuk nonyuum 603moxcHocmp HAYYUThCS B 7-9 Kiaccax 1Jisi odecnedyeHUsI
BO3MOSKHOCTH YCIEIIHOTO MPOJ0JI:KEeHUsI 00pa30BaHUs:
Pa3nen: reomerpuueckue GpUIrypbl
»  onepuposamv NOHAMUAMU 2eOMEMPUUECKUX Pueyp;
> u3eiekamv, UHMEPNPemuposams u npeoopazoevieams UHGopmayuio o ceomempuie-
CKUX ¢hucypax, npedcmasienHyro Ha 4epmedtcax,
»  npumeHamv ceomempuyeckue hakmol 05l peuweHus 3a0ad, 8 mom ucie,
NPEONONALaArUUX HECKOTILKO WUA208 PEUEHUS,
»  opmyruposamsv 6 npocmenuux CIyuasx cGOUCMBa U NPUHAKU ueyp,
> 00Ka3bl8amb 2eOMempuiecKue YmeepircOeHus,
» enademb CMaHOApMHOU Kiaccupurayuell niockux ueyp (mpeyeoibHuKos u yemol-
PEXY2ONbHUKOB).
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
¥ UCNOTB308AMb CEOUCBA 2eOMEMPULECKUX Queyp 05 peuleHus 3a0a4 NPaKmu4ecKo2o
xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.

Pa3pnen: oTHomeHust
»  onepuposamv NOHAMUAMU. PABEHCME0 (hueyp, pasHvie ueypbl, pABeHCMBEo mpe-
V2ONbHUKO8, NAPALLebHOCHb NPAMbIX, NEPREHOUKYAPHOCINb NPAMBIX, Y2ilbl MEHCOY NPAMBIMU,
NnepneHOUuKyIsp, HaAKIOHHAA, NPoeKyus, nodobue gueyp, nodobuvie gueypsl, N000OHbIE Mpe-
VeONbHUKU,
»  npumenamov meopemy Daneca u meopemy 0 NpONOPYUOHATLHHIX OMPEIKAX NPU peuie-

HUU 3a0a4;
> Xapakmepuzo8amv G3AUMHOE PACNOJIONCEHUE NPAMOU U OKPYICHOCU, O8YX OKDYIC-



Hocmell.
B moBceaHeBHOM KNU3HHM ¥ NIPU U3YYEHUH APYTUX MPEeIMETOB:
> UCnonb306amv OMHOUEHUsL OJIs PEULeHUst 3a0ay, 603HUKAIOWUX 68 PEeAaIbHOU HCUSHU.

Pa3nesi: usmepeHusi U BHIYHCJIEHUS
»  onepuposamb npeOCmAagieHUAMU O ONuHe, niowaou, obveme Kak eeaununamu. Ilpu-
MmeHamb meopemy Ilugazopa, popmynvl niowaou, obvema npu peuienuu MHO20ULA208bIX 3a-
0ay, 8 KOMOpPbIX He 6ce OaHHble NPeOCMAasienbl sI6HO, A MPeOYIOm BbIYUCIEHUL, ONEPUPOBAMD
bonee WUPOKUM KOIUHECTBOM (POPMYI ONUHDBL, NAOWAOU, 00beMa, BLIYUCIAMb XAPAKMeEPU-
cmuKy KomoOuHayuii guayp (OKpysicHOCmeU U MHO20V20NbHUKOB) BbIUUCTAMb DPACCIOAHUSL
mexncoy ueypamu, npumeHsms mpucoHomempuiecxkue Gopmyavt Oisi 8blYUCIEHUL 8 0Oolee
CILOJCHBIX CYHAAX, NPOBOOUMb BbIUUCTIEHUS HA OCHOBE PABHOBETUKOCMU U PABHOCOCTNABIEHHO-
cmu;
»  npoeooums npocmoie GblYUCIeHUS HA 0ObEMHBIX Menax,
»  ¢hopmynuposams 3a0auu Ha evluucieHUe ONUH, NIOWAOCU U 00BEeMO8 U Peulanbs UXx.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
»  nposooumbv Gbl4UCIeHUS HA MECIHOCIU,
»  npumeHamv (Popmyibl NPU BLIYUCTEHUAX 8 CMENHCHBIX YYeOHbIX npeomemax, 8 OKpy-
arcarouyett 0eucmeumenbHOCHU.

Pa3nesi: reomerpuieckue NocTpoeHUs

> uzobpasxcams ceomempuyeckue Queypvl no MeKCmo8oMy U CUMBOIbHOMY ONUCAHUIO,

»  c80O00HO ONEpuUpPOBaANb YePMENCHLIMU UHCIPYMEHMAMU 8 HECTIONCHBIX CLYYAsX,

»  BbINOJHAMb NOCMPOEHUs MPEY2OIbHUKOS, NPUMEHAMb OMOelbHble MemoObl NOCMpPOe-
HULL YUPKYIem U JUHetKOU U NPpo8ooums Npocmeliuiue uccie008anus YUcia peueHuil;

> uzobpasxcams munosvle niocKue guaypuvl u 06vemHble meia ¢ NHOMOWbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCMPYMEHMO8.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

¥ GbINOHAMb Npocmenuiue NOCMpPOeHUss HA MECMHOCMU, HeoOX00UMble 6 pPedbHOl
HCUBHU,

»  oyeHusamuv pazmepul peaibHblX 00BEKMO8 OKPYICAouieco Mupa.

Pa3nes: npeodpasoBanus
»  onepuposamv NOHAMUEM 0BUINCEHUS U NPeoOpPA308aHUs NOO0OUS, 61ademb NpuemMamu
nocmpoenus ueyp ¢ UCNOIb308aHUeM OBUNCEHUU U NPeobpazosanuti n00ooUs, NPUMEeHIMb
NOTYYeHHble 3HAHUSL U ONbIM NOCMPOEHUNI 8 CMENCHBIX NPEOMEMmax U 6 PeanbHbIX CUMYayusx
OKpYJIcaroujeco Mupda,
» cmpoums Qucypy, no00OHYI0 OAHHOU, NOIL308AMbC CEOUCMBAMU NOO0OUsL 07151 060C-
HOBAHUSL CBOUCME hucyp;
»  npumMeHsmv C8OUCMEa O08UNCEHUUl Ol NPOo8eOeHUst NPOCMeuux 000CHOBAHULL
ceoticma guzyp.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
»  NpuMeHsmob CE0UCMEA OBUNCEHUL U NPUMEHIMb N0000Ue OJis1 NOCMPOEHUU U GbIYUC-
JleHul.

Pa3jen: BeKTOPHI M KOOPAUHATHI HA MJIOCKOCTH
»  onepuposamv NOHAMUAMU 6EKMOP, CYMMA, PA3HOCHb 6€KMOPO8, NPOU3BEOCHUE BeK-
mopa Ha 4ucio, y20i mexcoy 8eKmopamu, CKAISAPHOe NPOU3BeoeHuUe eKmopos, KOOPOUHAmbl
Ha NI0CKOCMU, KOOPOUHAMbL 6EKMOPA,
»  BbINOJHAMb OelUCmBUs HA0 8eKMOPaMU (COJCEHUe, GbIYUMAHIUE, YMHONCEHUEe HA YUC-
J10), 8bIMUCIAMb CKANAPHOE NPoU3eedeHue, onpeoenams 6 NPOCMetux CIyuasx y2oi Mexcoy
BEKMOPAMU, BbINOJHAMb PA3N0NHCEHUE 8eKMOpA HA COCMABNAIWUE, NPUMEHAMb NOJIYYEHHble
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3HAHUS 8 (u3UKe, NONb308AMbCSL POPMYNOU BLIYUCTIEHUS PACCMOAHUS MeHCOY MOUKAMU NO U3-
8eCMHBIM KOOPOUHAMAM, UCHOIb3068AMb YPAGHEHUS (hucyp 0/1a peulenus 3a0ay;
»  NpumeHsmv 8eKmopbl U KOOPOUHAMbL OJisl PEULEHUs. 2eOMEMPUUECKUX 3A0ay HA Bbl-
yucieHue ONUH, Y2los.
B noBcexHeBHOI *KM3HH H MPH U3YYEeHUH APYTHX MPEIMETOB:
»  UCNONb306aMb NOHAMUSL 6EKMOPOS8 U KOOPOUHAM 0I5l peuleHus 3a0ay no Qusuke, 2eo-
epaghuu u Opyeum yueoHviM npeomeman.

Pa3zgen: ucropusi MareMaTuKu
»  Xapakmepuzoeamsv 6KIAO SblOAIUWUXCS MAMEMAMUKOS 6 PA36Umue Mamemamuxku u
UHBIX HAYYHBIX obnacmell;
»  nouumamse poib mamemamuxu 6 pazsumuu Poccuu.
Pa3nen: MmeToabl MaTeMaTHKH
> UCNOAB3YS U3YYEHHbIE MEMOObl, NPOBOOUNb OOKA3AMENbCMEO, BbINOIHSAMb ONPOGep-
orcenue;
> eblOoupams uzyueHHvie Memoobvl U uxX KOMOUHayuu OJisk peuieHus Mamemamuieckux 3d-
oauy;
»  UCnonvb308ameb Mamemamuyeckue 3HAaAHUus Ol ONUCAHUSL 3AKOHOMEPHOCMEU 8 OKp)-
Jrcarougeti OeticmeumenbHOCmu U NPOU3Be0eHUsX UCKYCCMBA,
»  npumeHsamo npocmetiviue npocpammuble cpeocmaa u 9NEeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbl NPU PeuleHUU MamemMamuyeckux 3a0au.

COJAEP)KAHUE KYPCA

I'eomerpuueckue Gpurypsl.

@urypsl B reOMEeTPHH H B OKPYKaIOLEeM MHpe.

I'eomerpuueckas urypa. @opMupoBaHUe MPEACTABICHHA O METANPEIMETHOM TTOHSATHH
«purypar.

Touka, 1MHUA, OTPE30K, IpsiMast, Ty4, JIoMaHasl, IJI0OCKOCTh, YToJl, OUCCEKTpHUca yIiia u ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBasi cuMMeTpus reoMeTpuueckux guryp. LlenTpanbHas cuMMETpHsl TeOMETPUUECKUX
dburyp.

MHOroyroJibHUKH.

MHOroyroiapHuK, €ro 3JIEMEHTBl U €ro CBOMCTBA. Pacrio3zHaBaHWE HEKOTOPBIX MHOIO-
YTOJIBHUKOB. Buinykivie u HegblnyKibie MHO20y20abHuKu. [IpaBUIIBHBIE MHOTOYTOJIBHUKH.

Tpeyronsauku. Beicota, Meauana, OuccekTpuca, CpeiHss JUHUSA TpeyrolbHUKA. PaBHO-
OeIpEeHHBIN TPEYTOJBHUK, €T0 CBOMCTBA U TPU3HAKH.

PaBHOCTOpOHHMI TpeyronabHUK. [IpAMOYronbHbIi, OCTPOYTOAbHBIN, TYIIOYTOJIBHBIA Tpe-
YTOJIbHUKHU. BHeniHue yrisl TpeyrojipHuKa. HepaBeHCTBO TpeyrojabHHUKA.

YetslpexyronbHuky. Ilapamnenorpamm, pomO, HpPSIMOYTOJIBHUK, KBaJpar, Tparenus,
paBHOOenpeHHas Tpaneuus. CBoilicTBa M NPU3HAKK Mapajjienorpamma, pom0a, npsMoyroib-
HUKa, KBaJpara.

OKpyKHOCTB, KpPYT.

OKpyKHOCTb, KpYyT, UX JIEMEHTHI U CBOWCTBA; LIEHTPaJIbHbIE M BIMCAaHHbIE yribl. Kaca-
TEIbHAsA U ceKywas K OKPYKHOCTH, UX ceolicmed. BcaHHbIE M OIMCAaHHBIE OKPYXHOCTH JJIS
TPEYTOJAbHUKOB, Yemblpexy20IbHUKOE, NPAGUTIbHBIX MHO20Y20NbHUKOE.

I'eomeTpuueckue purypsl B npocTpancTse (00beMHbIe TeJla).

Mnozoepannuk u ezo sanemenmul. Hazeanus MHO202paHHUKOE C PA3HbLIM NOJOJCEHUEM U
Konuyecmeom epawneu. [lepBUUYHBIE NPENCTABICHUS O NMHUpPaMHJE, NapajUlelenunesae, MpusMe,
cdepe, mape, IUIUHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOMCTBAX.

PaBencTBO (puryp.

CBolicTBa paBHBIX TPEYTOJbHUKOB. [IprU3HAKN paBEHCTBA TPEYTOJIbHUKOB.

IHapanineJbHOCTH NPAMBIX.



[Ipu3Hakn U CBOWMCTBA MapalIeIbHBIX TMPAMBIX. Axcuoma napannearvbHocmu Eexiuoa.
Teopema Daneca.

IlepnienauKyAsipHbIE NPSAIMBIE.

[Ipsmoii yron. Ilepnenaukynsap k npsimoi. Haknonnas, npoekuus. CepeIuHHBINA Tep-
NEHAUKYJISp K 0Tpe3Ky. Cgoticmea u npusHaxu nepneHoOuKyIspHOCHU.

Ilooooue.

Ilponopyuonanvruvie ompesxu, noooodue gueyp. Ilooodonvie mpeyeonvruxu. Ilpuznaku noooous.

B3anmMHoe pacnosio:keHue IpsiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

Beauuunsbl.

[Tonsitue Benuuunel. nuna. U3mepenue mHbl. EquHninbl uamepenus JUiMHbl. Benuuu-
Ha yria. ['pagycHas mepa yria.

[TonsTHE O MIOMAAM TUIOCKOH QUTyphl U ee cBolicTBax. M3mepenue tuomaneit. Equau-
L[l U3MEPEHUS IIIIOIAH.

[IpencraBnenue 06 oobeMe u ero cBorcTBax. M3mepenue oovema. Enunaniibl uamepeHus
00BEMOB.

HN3mepenus u BoIYMCICHUS.

NHcTpyMeHTBl U1l U3MEPEHHU U MOCTPOEHUH; U3MEPEHUE U BBIYMCIICHHE YIJIOB, JJIMH
(paccrostauii), iomanei. TpuroHomerpudeckne (YHKIHUHA OCTPOTO yria B MPSIMOYTOJIHHOM
TpeyroiabHuKe Tpuconomempuueckue QyHKyuU mynozo yaia.

Boruncnenue 371€MEHTOB TPEYTOJIbHUKOB C HCIOJb30BAHUEM TPUTOHOMETPUYECKUX CO-
oTHoweHUd. Dopmynbl IIIOWAAM TPEYroJbHUKA, MapajulesiorpaMMa M €ro 4acTHBIX BHJOB,
(GopMyJibl IJIMHBI OKPYKHOCTU U IIowaau kpyra. CpaBHeHUEe W BbluMcieHue muiomaneil. Teo-
pema [ludaropa. Teopema cunycos. Teopema Kocunycos.

Paccrosinus.

Paccrosinne Mexnay Toukamu. PaccTosHue OT TOYKHM 10 HpAMOUN. Paccmosinue medncoy
Queypamu.

I'eomeTpnuyeckue nocTpoeHus.

I'eomeTprueckue NoCTpOeHuUs AJis WLTIOCTPALMK CBOMCTB Fr€OMETPUUECKHUX (DUTYD.

WNHcTpyMEHTBI A1 IOCTPOEHUN: LIUPKYJb, TUHENKA, YTONBHUK. [Ipocmeliuue nocmpoe-
HUS YUPKYIeM U JUHEUKOU: NnoCmpoeHue OUCCeKMPUCyL y2id, NepneHoukyiapa K npsamou, yaid,
PABHO20 OAHHOM).

Ilocmpoenue mpey2onbHUKO8 O Mpem CMOPOHAM, 08YM CHIOPOHAM U Y21y MeXCOy HUMU,
CMopoHe U 08yM NPULEHCAUUM K Hell YeTaM.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomerpnyeckne npeodpazoBanus. IlIpeodpazoBanus.

[Tonstue npeoGpasoBanus. [IpencraBieHne o MeTanpeIMETHOM MOHITHH «Ipeodpa3o-
BaHue». [loooobue.

J{BHKEHHUS.

OceBas U LEHTpaJbHAas CUMMETPUS, HOBOpOmM U napaiienvhvili neperoc. Komounayuu
08UICEHUT HA NIOCKOCMU U UX CBOUICMEA.

BekTopbl M KOOPANHATHI HA MJIOCKOCTH.

BekTopsl.

ITonatue BekTOpa, AEWCTBUS HAJl BEKTOpAaMH, MCIOJIb30BaHUE BEKTOPOB B (PU3HKE, pas3-
JIOJHCeHUe 8eKMOopa Ha COCMAgaaoujue, CKAIApHoe Npou3eedeHue.

Koopaunarsl.

OcHOBHBIE IOHATHUS, KOOPOUHAMbL 8EKMOPA, PACCIMOAHUE MENCOY MOUKAMU.
Koopounamer cepeounvt ompeska. Ypasuenus ghucyp.

Ilpumenenue eexkmopos u xKoopounam OJisl peueHus NPoCMeiux 2eoMempuideckKux 3a-
oau.

Hcropust MaTeMaTUKH

Bosnuknogenue mamemamuxu Kax Hayku, smanvl ee pazsumus. OcHogHble pazoeinvl Ma-
memamuxu. Beidaowuecs mamemamuky u ux 6xiao 6 pazgumue HayKu.



beckoneunocmv mnooicecmea npocmuix uucen. Yucna u onuner ompeskos. Payuonanorvie
yucaa. Illompebnocms 6 uppayuonanvuwix uuciax. llkona Ilughazopa 3apoocoenue ancebpul 6
Hedpax apugmemuxu. An-Xopesmu. Poowcoenue oOykeennoti cumeonuxu. Il.®@epma, D.Buem,
P.Jlexapm. Hcmopusa éonpoca o HaxoxcoeHuu ¢hopmyn KopHel aneedpauyeckux ypagHeHul cme-
nenetl, oonvuux wemvipex. H. Tapmanws, /. Kapoano, H X.Abenv, 2.1 anya.

Tlossnenue memooa KoOpOUHAm, NO3BONAIOULE20 NEPEBOOUMb 2eOMempUYecKue 00beKmbl
Ha s3vlk aneeopwl. Ilosenenue epaguxos hynkyuii. P. exapm, I1. @epma. [Ipumepvl paznuunvix
cucmem KOOpouHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kpoauxax, wucia Pubonauyu.
3aoaua o waxmamuoti docke. CX00UMOCMb 2e0MEMPUYECKOU NPOSPECCUU.

Hcmoxu  meopuu  eeposmuocmetl. cmpaxogoe oeno, azapmuvie uepvl. I1.Depma,
b.Ilackanw, A. Bepnynnu, A.H.Koamoeopos.

Om 3emnedenus k ceomempuu. Iughacop u eco wxona. @anec, Apxumeo. [Inamon u Apu-

cmomens. Ilocmpoenue npagunrbhblx MHO20Y20abHUK0G. Tpuccexyus yena. Keaopamypa

Kpyea. Yoeoenue kyba. Hcmopus uucna w. 3onomoe cevenue. «Hauana» Eexnuoa. JI Ju-

nep, H U .Jlobauesckuii. Ucmopus namozo nocmyarama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUpPQ.

Acmponomus u eeomempus. Ymo u kax y3uanu Anaxcaeop, Ipamocghen u Apucmapx o
pazmepax Jlynot, 3emnu u Connya. Paccmosnus om 3emnu 0o Jlynot u Connya. M3mepenue pac-
cmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu.: J1.Dinep. H.H.Jlobauesckuil,

11.J1.Hebviwes, C. Kosanesckas, A.H. Koimoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wixona mamemamuyeckux u HasueayKux
Hayk, pazsumue poccutickozo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.



TemaTnueckoe NJIAaHNPOBaHHUE.
Kiaacc: 7

Tema

KoamnuecTBo ya-
COB, 0TBOJTHMBIX
HA 0CBOEHHE KakK-
0¥ TEMBI

I'naBa I HayasibHble reoMeTpryeckue CBeJIeHUs

10

IIpsimas u oTpe3ok. JIyd u yroa

CpaBHEHHUE OTPE3KOB U YIIJIOB

M3mepenne oTpe3KoB

N3mepenune yrion

Ilepnen quKysipHbIC IPSIMbIE

Pemenne 3aja4 I10 TEMC: «HaganpHBIC rCOMCTPHUICCKUC CBCIACHU A

KonTpoasnas padora Nel «HavanbHble reoMeTpuYecKHe cBejle-
HHS
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I'nasa II TpeyroabHuku

TpeyroapHuK

[TepBblii mpU3HAK PABEHCTBA TPEYTOJIHHUKOB

Pewmenne 3anau o reme: «IlepBblil IPU3HAK PABEHCTBA TPEYTOJIbHHU-
KOB»

IlepnenquKysip K npssMou

Meuanbl, OUCCEKTPUCH U BBICOTHI TPEYTOJIbHUKA

CBolicTBa paBHOOEIPEHHOT'O TPEYTOJIbHHUKA

Bropoii npu3Hak paBeHCTBA TPEYTOJIbHUKOB

Tpertuit npu3HAK paBEHCTBA TPEYTOJIbHUKOB

Pemenue 3anay no teme: «lIpu3Haky paBeHCTBA TPEYrOJIbHUKOBY

33.,[[21‘11/[ Ha ITOCTPOCHHC.

Pemienue 3aga4d no teme: «Tpeyro.]'IbHI/IKI/I»

KonTpoJsbHnas padora Ne2 «TpeyroibHUKN»

— W= = =] =] =] —

I'masa I1I IapajneabHble NpsiMble

o
w

OrnpeziesieHne napamuiebHbIX MPSIMbBIX

[Tpr3Haky napansieIbHOCTH JIBYX MPSMBIX

ITpakTHueckue crnocoObl NOCTPOEHHUS MAaPAJUIEIbHBIX IPSIMBIX

006 akcuoMax reoMeTpuu

Axcrnoma MapaJiuICJIbHBIX ITPAMBIX

Teopemsl 00 yriax, 00pa3oBaHHbBIX JBYMsI MapajjieIbHBIMU IPSIMbI-
MU U CEKyLIEN

N[ === [N

Pemenue 3anay no teme: «IlapasienbHblie NpsiMbIe»

n

KonTpousHas padora Ne3 «IlapanienbHble NpsiMbIe»

I'naBa IV CooTHOIIEHUS MEKITY CTOPOHAMM H YIJIAMH TPEyroJib-
HHKA

20

Teopema 0 cymMe yriioB TpEyroJibHUKa

OCTpOyroabHbIN, NPSIMOYTOIBHBIN M TYNOYTOJIBHBIN TPEYTOJIBHUKH

—

TeopeMa 0 COOTHOUICHUAX MCKIAY CTOPOHAMU U yI'JIaMU TPCYTOJIb-
HHUKa

[\

HepaBCHCTBO TPCYTrOJIbHUKA

KonrtpoubHnas padora Ne4 «CymMma yriioB TpeyroJbHUKa)

[TpssMOyTObHBIE TPEYTOJBHUKU

IIpu3Haky paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB

Pemenne 3ama4 no reme: «IIpsAMOyronbHbIE TPEYTOIBHUKI

PaccrosHue oT TOUKH 10 HpHMOfI. Paccrosnue MCKAY MapaJlJICIIbHBI-
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MU IIPAMBIMHA

ITocTpoeHne TpeyroibHUKA 110 TPEM JIEMEHTaM

Pemenue 3ana4 no teme: «COOTHOIIEHNS MEXLy CTOPOHAMU U yIila-
MU TPEYTOJILHUKA»

KonTtpoubHnas padora Ne 5 «CooTHOLIEHHS MeKAy CTOPOHAMM U
yIVIaMH TPeYToJIbHUKA»

HOBTOpeHHe. Pemenue 3aga4

HNTorosasi KOHTpoJIbHasi paboTa

IloBTrOopenue. Pemenne 3anau

— | — O\

nUToro

Kuaacce: 8

Tema

KoamuecTBo ya-
COB, 0TBOJTHMBIX
HA 0CBOCHHE KaXK-
JI0H TeMbI

I'naBa V YerbIpexyroJbHUKH

14

BBonHOE noBTOpEHME

MHOroyrojabHUKU

[Tapamrenorpamm

[Tpu3naku napamienorpaMmma

Pemenue 3agau

Tpanenus

[IpssmoyronsHUK

Pom06 u kBaznpar

Pemenue 3agau

OceBas 1 LIEHTpaJIbHasi CAMMETpUS

Pemenue 3agad mo teme: ((quBIpeXYFOJ'ILHI/IKI/I»

KonTtpoJubHas padora Nel «YeTblpexyroabHUKW)
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T'nasa VI Ilnomaasb
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IlonsaTue momanu MHOTI'OYT'OJIbHHUKa

[Inomane npsAMOYroJIbHUKA

IInomane MapajjiejiorpaMmma

[Inomane TpeyrojbpHUKa

IInomane Tparnceuun

Teopema I[Mudaropa

Teopema, obpatnas Teopeme [Tudaropa

Pemenune 3agad no teme: «llmomanab»

Kountpoabnas padora Ne2 «Ilaomaab»
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I'maBa VII Iloxo0Hble TPEYTrOJbHUKH

[y
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[TponnoprmoHanbHbIE OTPE3KU

OrHomeHne ILTOIIA e HOI[OGHBIX TPCYIrOJIbHUKOB

I1epBblif mpU3HAK 1M0J100US TPEYTOIBHUKOB

Bropoit npusHak nojo0ust TpeyroJbHUKOB

Tpetuii npuzHak noJ00Hs TPEYrOJbHUKOB

Pemenue 3amau o reme: «lIpusHaku mogoOus TPEyroJbHUKOBY

KonTtpoJuabHnas padora Ne3 «Ilpu3Haku noxodus TpeyroJbHUKOBY

Cpenusis TuHUS TPEYroJbHUKA

HpOHOpLII/IOHaHBHLIC OTPC3KU B IIPAMOYTOJIBHOM TPCYTOJIbHUKC

CI/IHyC, KOCHUHYC, TAHI'CHC OCTPOTO yIJjla IIPAMOYT'OJIbHOT'O TPCYTOJIb-
HUKa

—_— N[N === = N = =




3HaueHue cuHyca, KOCHHYyca, TaHrenca ais yrios,30,45,,60 rpany-
COB

Pemrenue 3amau

—

KonTtpouabsnas patora Ned «Ilogo0HbIe TPeyroJabHUKH»

[u—

I'naBa VIII OkpyxHOCTH

[
[y

Bsaumnoe pacnonoxenue npsiMoil 1 OKpY>KHOCTH.

KacarenbHast K OKpY>KHOCTH.

I'pagycHas Mmepa qyru OKpY>KHOCTH

TeopeMa 0 BIMCAaHHOM yrie

quBIpe 3aMC€YaTCIIbHBIC TOYKH TPEYIrOJIbHHUKA

Brncannast okpy»XHOCTh

OnucaHHasi OKPY>KHOCTb

Pemenne 3aJa4 110 TEMCE: ((OKPY)KHOCTB»

KonTtposabHas pabora NeS «OKpyKHOCTb»

IToBTOpenue. Pemenue 3amau

HTorosasi kKoHTpoOJILHasI paboTa

IToBTOpenue. Pemenue 3amau
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Kuaace: 9

Tema

KoanyecTBo ua-
COB, OTBOJIMMBIX
HA OCBOEHHE KaK-
JI0HM TeMbl

I'nasa IX BekTopsl

8

Boanoe IIOBTOPCHUC

[TonsiTue BexkTopa

Ilonsmue eseKkmopa

Crnoorcernue u ebiyumarue 6EKNMOpos

Crooicernue u eblyumanue BEKMOpo6

HpOI/I3B€I[€HI/I€ BCKTOpa HA YHCJIO

[IpMeHeHne BEKTOPOB K PEIICHHUIO 3a/1a4

Cpe,I[HHH JIMHUS Tpareunu

[UNY VNI VNI VRN NS [N U U

I'naBa X MeToa koopaumHar

[y
[—}

Paznoxenue BCKTOpPA 11O IBYM HCKOJUIMHCAPHBIM BEKTOPpaAM

—

Koopannartsl BekTopa

—_—

CBs3b MCKAY KOOpAWHaTaMU BEKTOpPA U KOOpAWUHATAMHU €0 HavdaJia U
KOHIIa

—

HpOCTGfII.HHG 3ala4v B KOOpAHWHATaX

ypaBHeHI/IC JIMHHUH Ha IIJIOCKOCTH

YpaBHEHHE OKPYKHOCTH

YpaBHeHHE IpsAMON

Pemenue 3amgad no reme: «BekTopbD)

KonTtpoJuabHnasi padora Nel «Bekropbn»

e\ e e e

I'naBa XI CooTHOIIEHUSI MeKIAY CTOPOHAMH U YIJIAMU TPEYIroJib-
HuKa. CKaJsipHOe NPou3BeJeHNe BEKTOPOB.

CI/IHyC, KOCHUHYC, TAHI'CHC

OcHoOBHOE TPUTOHOMCETPHUYICCKOC TOXKIACCTBO

(DOpMy.TIBI AJI BBIYUCJIICHUS KOOPAUHAT TOYKHU

Teopema 0 ruioniaay TpeyroabHUKa

TeopeMa cuHyCcOB

[ | [ | —
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Teopema KOCHHYCOB

PemieHne TpeyrojbHUKOB

Yron Mexay BeKTopaMu

CkaJiipHO€ MTPOU3BEICHNUE BEKTOPOB

Pemenue 3anau no reme: «COOTHOIICHUS MEX1Y CTOPOHAMU U yTiia-
MU TpeyroyibHuKa. CKalasipHOe MPOU3BEACHUE BEKTOPOB)

— [ | | | —

Konrtpoabnas padora Ne 2 «CooTHOLIeHHEe MeKAy CTOPOHAMM U
YIVIAMH TPEYTOJIbHUKA

I'nasa XII JInuHa OKPYKHOCTH U ILI0LIAAL KPyra

12

[IpaBuiIbHBI MHOTOYTOJILHUK

OKpY’>KHOCTD , OIIMCAHHAs! OKOJIO IPABWJIBHOTO MHOI'OYTOJIbHHUKA

Opr)KHOCTB , BIIMCAHHAaA B HpaBHHBHBIfI MHOTI'OYT'OJIbHHUK

@opMyJIbl AJ1 BHIYUCICHUS TUIOIIAIU PABUILHOTO MHOTOYTOJIbHU-
Ka, €ro CTOPOHBI U paJinyca BIIMCAHHON OKPYKHOCTH

| | | p—

HJ'II/IHEI OKPY’KHOCTHU

[lmomane kpyra

IInomans KpYroBoro CEKTopa

Pemenue 3anay no teme: «JlJinHa OKPY>KHOCTH, IIJIOLIA/1b KPyra»

KonrpoabHas padora Ne3 «/[JinHA OKPY’KHOCTH, IIOIIAAb KPY-
ray
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I'naa XIII /IBu:kenust

OToOpakeHue TI0CKOCTH Ha ce0s

TlonsaTue nBUXeHU

Pemenue 3agau

[TapautenpHBI IEPEHOC

IToBopot

Pemenue 3amad mo teme: ((I[BI/I)KGHI/IH»

Kourpoabnas padora Ne 4 «/IBu:KeHHsI»
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I'nasa XIV HavyajbHble CBeIeHUS U3 CTEPEOMETPHUH

o
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[Ipenmer crepeomeTpru. MHOTOrpaHHUKH

IIpuszma

[Tapannenenunen

[Tnpamuna

Tena BpaieHus

Humaap

Konyc

Cdepa u map

00 akcnomax IVIaHUMETPHH 2 Yaca

06 akcroMax MJIaHUMETPUU

IloBTOpEHME

TpeyronpHuku. Pemenue 3anau

UYetslpexyroapHUKU. Pemenne 3aqau

ITonoOue. Pemienue 3amau

IImomane. Pemenne 3amag

OxkpyxHocTb. Pemienne 3agau

HTorosasi KOHTpoJIbHAsI padoTa

Pemennie TecToB 3a Kyp OCHOBHOM IIKOJIBI
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