MaTtepuaJbl 18 padoueii IporpaMMbl COCTABJCHLI HA OCHOBE:

® Pabouas mporpaMma cocTaBlieHa Ha OCHOBE:

® | dexpepanpHOro 0a3uCHOrO Yy4eOHOro TIUIaHA M NMPUMEPHBIX YYEOHBIX IJIAHOB IS
oOpasoBarenbHBIX yupexaeHul Poccuiickoit deneparnuu, peanu3yrOmIMA TPOrPaMMbI
obmiero o0pa3oBaHusl, YTBEPKICHHBIMU MpHKa3oM MwuHOoOpa3oBanus Poccum ot 09 mapta
2004 roma N 1312 (B pen. Ilpukazor MwunoOpHayku P® ot 20.08.2008 N 241, or
30.08.2010 N 889, ot 03.06.2011 N 1994, ot 01.02.2012 N 74);

e 2. [IpuMmepHBIX OCHOBHBIX 00111€00pa30BaTeIbHBIX MIPOrpaMM

e 3. Ilporpamma mjis oO11eo0pa3oBaTeNbHBIX YUPEKICHUM: TeoMeTpus st 7 — 9 Kiaccos,
cocraButenb T.A. Bypmuctposa, MockBa, nznarenbctBo [Ipocsemenne, 2011 .
e 4. Jlucema J[lemapramMeHTa TroCylapCTBEHHOW MOJHUTUKM B oOpa3oBaHMM MHUHOOpaHyKH

Poccun or 1 ampemst 2005 roma Ne 03-417 «O mepedyne ydeOHOTO W KOMIIBIOTEPHOTO
000pyI0BaHUS ISl OCHAILIEHHS 00111e00pa30BATEIbHBIX YUPESIKICHUNY.

5. O6pazoBarensHoi nporpammbl MOV «Kommynapckast OOIL»

HOACHUTEJIBHASA 3AIITUCKA

[IkopHOE MaTeMaTHYECKOE 00Opa30BAHUE CTABHUT CIICAYIOIINE SN O0yUCHHS:
® OBJIaJICHUE KOHKPETHBIMUA MaTeMaTHUYCCKIUMH 3HAHUSIMH, HEOOXOTUMBIMH TSI TPUMCHCHHUS
B IIPAKTUYECKON  JIEATEIBHOCTH, JJI U3yUEHUST CMEKHBIX TUCIUILINH, JIJIS TIPOIOJIKCHHUS
o0OpasoBaHus;
® HHTEUICKTYyaJbHOE Pa3BUTHE ydalIuXcs, (OPMHUPOBAHKIE KAYECTB MBIIIICHUS, XaPAKTSPHBIX
JUTsS. MATEMAaTUYECKOU JCITeIbHOCTH U HEOOXOIMMBIX JJIsl TIOBCEHEBHOM KHU3HH,
e (opmmpoBaHHe MpeICTABICHHUI 00 NIEIX U METOIAaX MaTeMaTHKH, O MaTeMaTHKe Kak popme
OIMCAHUS U METOJIC MMO3HAHUS JICUCTBUTEIHHOCTH;
¢ (opmupoBaHHe MPeICTABICHUI 0 MaTEMAaTUKE KaK YaCTH O0IIeYeNIOBEYECKOM KYIbTYPHI,
MMOHMUMAaHUS 3HAYMMOCTH MaTeMaTHKH /7Sl OOIIECTBEHHOTO Mporpecca.
B paboueii mporpamme TpenCTaBIEHBI COIEPKAHHE MaTeMaTHUeCKoro oOpa3oBaHMUS,
TpeOoBaHUS K 0053aTeIbHOMY U BO3MOXHOMY YPOBHIO MTOJITOTOBKH OOYYarOIIErocs U BBIMTYCKHHUKA,
BHJIBI KOHTPOJTS, @ TAK)KE KOMITBIOTEPHOE 00ecIieueHrne ypoKa.

O01Ias XapaKTepPUCTHKA VIeOHOT0 MpeIMeTa

[Tpu n3yueHnn Kypca MaTeMaTuKU Ha 6a30BOM YpOBHE MPOIOJIKAIOTCS U MOIYYalOT Pa3BUTHE
copepkarenbHble JUHUU: «Hucna u eviuucnenua», «Buipadicenusa u ux npeodpazosanusy,
«@ynkyuuy, «Ypasnenus u nepasencmea»n, «l'eomempusny, «Inemenmuvl KomOuHamopuxu,
meopuu 6epoaAmHoCcmeil, CMamuCmuKy u J102UKU».

l'eomempuss — OOUH W3 BaKHEWIIMX KOMIIOHEHTOB MareMaTHM4yeckoro oOpa3oBaHus,
HEOOXOAUMBIN 11 NPUOOpPETEHUs] KOHKPETHBIX 3HAHUW O NPOCTPAHCTBE U MPAKTHUYECKU
3HAUUMBIX YMEHHUH, POPMUPOBAHUS SI3bIKA OMUCAHUS OOBEKTOB OKPYKAIOIIEro MUpa, IS pa3BUTHS
MIPOCTPAHCTBEHHOTO BOOOPAKEHUS] M MHTYWUILIMH, MareMaTUYeCKOM KyJIbTYpBI, JUISI 3CTETUYECKOTO
BOCIIMTaHUs ydamuxcs. M3ydyeHue reoMeTprun BHOCHUT BKJIaJ B Pa3BUTUE JOTMUYECKOTO MBIIIIJIEHUS,
B (hopMHpOBaHUE MOHATHS JOKA3aTENbCTBA.

Takum 00pa3oM, B X0Jle OCBOCHHUS COJEPKAHUS Kypca ydalluecs MOTy4aioT BO3MOXKHOCTD
pa3BUTh NPOCTPAHCTBEHHbIE MPEJICTABICHUS U H300pa3UTENbHbIE YMEHUS, OCBOUTH OCHOBHBIE
(akThl ¥ METOABI INITAHUMETPUH, IO3HAKOMHUTBCS C MPOCTEHIIUMH (PUTypaMu U X CBOICTBaMHU.

I/I3y‘-ICHI/IC reoMeTpuu B 7-9 knacce HaIlpaBJICHO Ha JOCTUIKCHUC CIICAYIOIIUX Lenei:

® [IpoaoKUTH OBJIAZICHUE CUCTEMOI reOMETPUUYECKUX 3HAaHUM U YMEHUH, HEOOXOIUMBIX IS
IPUMEHEHHUS B MPAKTUYECKOM JEATETbHOCTH, W3YUYEHUS CMEXHBIX JUCIMILUINH,
MIPOAOIKEHUS] 00pa30BaHus.



® [IpofomKUTh HMHTEJUIEKTyaJlbHOE  pa3BUTHE, (OPMUPOBAHHME  KAYeCTB  JIMYHOCTH,
HEOOXOIMMBIX YEJIOBEKY JJIsl MOJHOIICHHOM >KU3HU B COBPEMEHHOM OOIIECTBE; SICHOCTU U
TOYHOCTU MBICIIA, KPUTUYHOCTH MBIIUICHUS, WHTYHULHUH, JIOTMYECKOTO MBILUICHHUS,
3JIEMEHTOB AJITOPUTMUYECKOHN KYJIBTYpBI, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTH
K PEOJIOJICHUIO TPYIAHOCTEH;

L4 (DOpMI/IpOBaHI/IC HpeI[CTaBJ'ICHI/Iﬁ 00 nacAX U METoAax Mar€MAaTHKW KaK YHHBCPCAJIbHOI'O
sA3bIKa HAYKH U TEXHUKU, CPCIACTBA MOACIIUPOBAHUA SIBIICHUH U IponeccCCoB;

® BocrnuraHue KyJIbTyphl JIMYHOCTH, OTHOLIEHHE K TEOMETPUM KaK K  4acTu
00IIIe4eIOBEUECKO  KYJIBTYphl, TOHMMaHHUE 3HAYUMOCTH TE€OMETPHHM JJs Hay4dHO-
TEXHHYECKOTO Tporpecca.

B xome mpenomaBanusi reomerpun B 7-9 kiacce, paboThl HaJ (HOPMUPOBAHHMEM Yy YyUaIIUXCS
MepEUYHCICHHBIX B IIpOrpaMMe 3HaHUI W YMEHHIl ciieayeT oOpamiarh BHUMAaHUE HA TO, YTOOBI OHU
OBJAJ€BaIM YMEHHUSIMU OOlIey4eOHOro XapakTepa, pasHOOOpa3HBIMH CIIOCOOAMH AEATEILHOCTH,
pUOOpPETAIH OIIBIT:

® TUIAHUPOBAHMS U OCYIIECTBICHUS AITOPUTMHUECKOHN JEATEIHOCTH, BBITOJTHEHHS 33 JaHHBIX
Y KOHCTPYHPOBAHUS HOBBIX QJITOPUTMOB,

e OBIJCBAIM NpPHUEMAMH AHAIUTHKO-CUHTETHYECKOH MEATETBHOCTH TIPH JO0Ka3aTelIbCTBE
TEOPHUH U PEUICHUH 33/1a4;

e I[ICJICHANpPABICHHO OOpamaluch K MpUMepaM M3 NPAKTHKH, YTO Pa3BUBACT YMEHHUS
yJaluxcs BBIWICHSATh TeoMeTpudeckue (akThl, (GOPMBI M OTHOILICHUS B IpEAMETax M
SBJICHUAX JICHCTBUTEIBHOCTH, WCIONB30BAIM SI3bIK TEOMETPHH Ui WX OMNHCaHUS,
IpUOOpETay OIBIT HMCCIEAOBATENILCKOM JEATEIbHOCTH, DPAa3BUTHS HJICH, NPOBEICHUS
HKCTIIEPUMEHTOB, 0000IICHUS, TOCTAHOBKU M (POPMYIMPOBAHMS HOBBIX 3a]1a4;

® SCHOTO, TOYHOTO, TPAMOTHOTO HM3JIOKEHUSI CBOMX MBICIEH B YCTHOW M NHCBMEHHOW peuw;
NPOBEICHUS JTOKA3aTEIbHBIX PACCYXICHHH, apryMEHTAIlMi, BBIIBIDKCHUS TUIOTE3 M HX
00OCHOBaHHMSA; TIOMCKAa, CHCTEMaTH3alliH, aHajdh3a W KiIacCHPUKauuM HHOOpMAIINY,
HCTOJIBb30BaHMUs Pa3HOOOpPA3HBIX MH(POPMAIIMOHHBIX HCTOYHMKOB, BKIIOYAs Y4EOHYIO U
CTPaBOYHYIO JINTEPATYPy, COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH.

MecTo npeaMeTa B 0a3UCHOM YUEOHOM IJIaHe

CornacHo (denepanbHOMy 0a3sMCHOMY y4eOHOMY IUIaHY Ha M3ydyeHHEe MareMaTuku B 7-9
KJlacce oTBoAnuTCs He MeHee 510 wacoB U3 pacyera 5 4 B HENENIO, IPH ITOM pa3JelIeHUe YacoB Ha
U3y4YeHHE areOpbl U TEOMETPUN MOXKET OBITh CIEIYIOIUM: 3 yaca B Heleno anreOpsl U 2 yaca B
HEJIENI0 TeOMETPUU B TEYCHHE Bcero ydeOHoro roma, urtoro 306 wacoB anreOper m 204 gacos
T€OMETPHH.

Cucrema ypoKoB YCIIOBHA, HO BCE€ K€ BBIACISAIOTCA CIEIYIOIINAE BUBI:

Ypok-nekyusa. [lpennonaraiorcsi COBMECTHBIE YCHIIMS YUMUTENS M YYEHUKOB JUISl peLICHHs o0mien
npoOJeMHOM To3HaBaTenbHOM 3afaud. Ha TakoM ypoke HCIONIb3yeTcs JE€MOHCTPAIlMOHHBIN
MaTepual Ha KOMIBIOTEpPE, pa3pabOTaHHBIH YYHTENIeM WJIH YyYEHUKAMHU, MYJIbTUMEINIHBIC
IIPOAYKTHL.

Ypok-npakmukym. Ha ypoke yuyammuecst paboTaroT HaJl pa3IMYHbIMU 3a/IaHUSIMU B 3aBUCIMOCTHU OT
CBOEH TMOATOTOBIEHHOCTU. Buuel pabor Moryr OBITh CaMbIMH pa3HBIMU: MHCbMEHHbBIE
UCCIIEIOBAHUS, PpEUICHHE pa3JMuYHbIX 3aj7ad, W3Y4Y€HHE CBOWCTB pAa3IMYHBIX (QYHKIHH,
IIPAKTUYECKOE MPUMEHEHUE PA3JIMYHBIX METOJOB pEIIeHMs 3ajad. KoMIbploTep Ha TakUX ypoKax
HCIIONIB3YETCd KaK JJIEKTPOHHBIA  KaJbKYJIATOpP, TPEHAXKEP YCTHOIO CYeTa, BHUPTyajbHas
naboparopusi, ICTOYHUK CIPaBOYHON HH(OpMAIIHH.

Ypox-uccneoosanue. Ha ypoke yuwammecs pemaroT HOpoOIEMHYIO 3a7ady HCCIEI0BaTeIbCKOTO
XapakTepa aHAJIUTHYECKUM METOAOM M C IOMOIIBIO KOMIBIOTEPA C HCIOJIB30BAaHUEM Pa3IUYHBIX
nabopaTopui.

Komoéunuposannwtii ypox nipennosnaraeT BbIIIOJHEHHE PadOT U 3aJaHUI Pa3HOTO BUA.



Ypok pewenusa 3aoau. BripabaTpiBaloTcs y ydyalIMxcsi YMEHUS W HABBIKM PEIICHHS 3a7a4 Ha
YpOBHE 00s3aTeIbHOM W BO3MOXXHOW TOATOTOBKE. JI100O0# ydamuics MOMXKET HCIOIb30BaTh
KOMIBIOTEpHYI0 MH(OpMAMOHHYIO 0a3y M0 METOJaM pEIICHUs Pa3IMYHbIX 3a/ad, 0 CBOMCTBaM
AIIEMEHTApHbBIX (PYHKIUH U T.11.

Ypok-mecm. TectupoBanue NPOBOTUTCS C LENbIO JAUATHOCTHKH NPOOEIOB 3HAHUHM, KOHTPOJS
YPOBHSI OOYUYEHHOCTH yUalUXcsl, TPEHUPOBKHU TEXHUKE TECTUPOBaHUA. TeCThl MpeaaraloTcs Kak B
MeYaTHOM TaK M B KOMIIBIOTEPHOM BapuaHte. [lprueM B KOMIIBIOTEPHOM BapHaHTE BCErAa ¢
OrpaHUYEHUEM BPEMEHU.

Ypoxk-3auem. YcTHBI ONIPOC ydalMxcsl IO 3apaHEE COCTABJIECHHBIM BOIPOCAM, & TAKKE PELICHUE
3a/1a4 pa3HOro YPOBHs 110 U3YYEHHOU TEMe.

Ypok-camocmoamenvnan  paboma.  llpennararorca  pasHble  BUABl  CaMOCTOSITEJIBHBIX
paboT: JBYXypOBHEBasi — YpPOBEHb 00s3aTeNbHON MOATOTOBKU - «3», YpPOBEHb BO3MOXKHOM
MOJITOTOBKH - «4» U «5»; OONBINON CHUCOK 3aJaHHil PA3HOTO YPOBHS, M3 KOTOPOTO YyYalllUKCS
pelIaeT ux 1no cBoemy BbIOOpY. PA0oM ¢ yuyeHHMKOM Ha TakuX YpOKax — BKJIIOUEHHBIH KOMITBIOTED,
KOTOPBI OH UCIOJB3YET 10 CBOEMY YCMOTPEHUIO.

Ypok-konmponvnasa paboma. I1poBogutcs Ha ABYX YPOBHSX:

YpOBEeHb 00513aTeJIbHOM MOATOTOBKH - «3», YPOBEHb BO3MOKHOM MOJITOTOBKH - «4» U «5».

Dopmbl KOHmMPOIA

Texymmii (MaTeMaTH4eCKUI TUKTAHT, TECT, CAMOCTOsITEIbHAsL paboTa);

ITpome:xyToUHBII (TeMaTH4eCKui) (TECT, CaMOCTOSATEIbHAS paboTa, KOHTPOJIbHAS paboTa);
HToroBblii (3aueT, KOHTPOJIbHAS paboTa, TECT).

KomnblorepHoe o0ecrieueHne ypokoB

B pazgene paboueit nporpammsl «KomnbsioTepHoe obecrieueHre» CIjaHUPOBAaHO NMPUMEHEHHE
UMEIOIUXCS KOMIBIOTEPHBIX MPOMYKTOB: JIEMOHCTPAIIMOHHBIN Marepua, 3aJaHus Uil YCTHOTO
OIIpoca yJariuxcs, TPEHUPOBOYHBIE YIPAKHEHUS, a TAK)KE PA3IUYHBIC AIIEKTPOHHBIE YUCOHUKH.
Jlemoncmpayuonnviit mamepuan (caaiiovi).
Coznaercs ¢ 1enb0 00ecrieueHusl HarsAHOCTU MPU U3YYeHUH HOBOTO MaTepuaia, UCTIOIb30BaHHs
MIPH OTBETax ydamuxcs. [I[puMeHeHne aHuMaIuy MPU CO3TaHUN TAaKOTO KOMITBIOTEPHOTO TIPOIYKTA
MO3BOJIIET pacCMaTpUBaTh BOMPOCHl MATEMATUYECKONH TEOPUH B JIBUKEHUHU, OOECIIEUNBACT APYron
MOJIXO/l K W3YYCHHUI0O HOBOTO MaTepuaja, BBI3BIBACT TIOBBIIICHHOE BHUMAHUE W HHTEPEC Y
yUaImxcsl.

W3ydyeHne MHOTMX TeM B MaTeMaTWKE CBS3aHO C 3HAHWEM W IIOHUMAHHEM CBOMCTB
aneMeHTapHbIX (yHKIUH. Perienue ypaBHEHUWI, HEpaBEHCTB, PAa3MUYHBIX 3a7ad Mpearoaraer
TyOOKOE 3HAHWE IMOBEICHUS IEMEHTApHBIX (QyHKIMH. HayunThes pacmo3HaBarh rpauKu TaKUX
(byHKIHH, CyMeTh pacckas3arb 00 UX CBOHCTBaX MOMOTAIOT KOMITBIOTEPHBIE CIIANIBI .

[Tpu penreHnn THOOBIX 3a/1a9 HCIIOJIb30BaHUE TPaAPUICCKON MHTEPIIPETAIIMH YCIOBUS 33J1auH, ¢
pelleHrs TO3BOJSET YydYalluMCs TMOHSATh MaTeMaTHYeCKyl UK pelieHus, Oonee TIIyOOKo
OCMBICITHTh TEOPETUICCKUIN MaTepHall 10 JaHHOU TeMe.
3adanua ona ycmuozo cuema.

OTH 3aJjaHus TaF0T BO3MOKHOCTH B YCTHOM BapHaHTE OTPa0aThIBaTh Pa3IUIHBIC BOIIPOCHI TCOPUU U
MIPAKTUKH, IPAUMEHSISI TPUHIIUITBI HATJISITHOCTH, JOCTYIMHOCTH. VX MOXKHO UCTOJIB30BaTh Ha JTFOOOM
YPOKE B PeKUME YIUTEIb — YICHUK, B3aUMOIIPOBEPKH, a TAKXKE B BHJIC TPEHUPOBOUHBIX 3aHSTHH.
Tpenupoeounvie ynparxcuenus.

Brurouarot B ce0s 3a/1aHUs ¢ BOIIPOCAMHU W HAIJISTHBIMU OTBETAMH, COCTABJICHHBIMHU C ITOMOIIIBIO
aguManuu. OHH TIO3BOJNSIOT YYCHHKY CaMOCTOSTENBHO OTpadarhiBaTh pPa3lUYHBIE BOIMPOCHI
MaTeMaTUIEeCKON TCOPHH U TTPAKTHKH.

Inekmponnvie yuedbHuKu.

OHU HCIIONIB3YIOTCS B KA4eCTBE BHUPTYAIbHBIX JTAOOPATOPUN TPU TPOBEICHUU MPAKTHUCCKHIX
3aHSTHUNA, YPOKOB BBEJCHHS HOBBIX 3HaHM. B HUX 3akitoueH OOJIBINON TEOpETUYECKUH MarepHall,
MHOTO TPEHAKEPOB, MPAKTUICCKUX W HCCIICIOBATCIBCKUAX 3aJIaHUH, CIIPaBOYHOTO Marepuana. Ha
T000M M3 YPOKOB BO3MOYKHO HCIIOJIb30BaHHE KOMITBIOTEPHBIX YCTHBIX YNPAKHEHUN, TPUMEHEHHUE



TPCHAXKEPA YCTHOI'O CUCTA, UTO AKTUBU3SUPYCT MBICIIUTCIbHYIO ACATCIIbHOCTD YHallIUXCA, pa3BUBACT
BBIYUCIIUTCIIBHBIC HABBIKH, TaK KaK ITO3BOJISACT OCYIICCTBHUTH HHOM noaxona K HSY‘IaeMOﬁ TEME.

Hcnonb3oBaHne KOMIIBIOTEPHBIX TEXHOJOTMM B MPENOJaBAaHMUM MAaTEMaTHUKUA IO3BOJSET
HENPEpbIBHO MEHATH (OpMBI pabOThI HAa ypOKE, MOCTOSHHO YepeloBaTh yCTHBIE M NMHCbMEHHBIE
YOPAKHEHUSI, OCYLIECTBIIATh pPA3HbIE IOAXOAbl K PEIICHUI0 MaTeMaTH4YeCKHUX 3adad, a 3To
MOCTOSIHHO CO37Ia€T W TOAJICP)KUBAECT WHTEIUICKTyaJbHOE HANpspKEHUE ydauuxcsi, GopMUpyeT y
HUX YCTOMYMBBIM MHTEPEC K U3YYEHHUIO JAHHOIO IIPEIMETA.

Coaep:xkaHue Kypca

7 kaacc.
Tema 1. «HauajabHble reoMeTpudeckue ceeaeHus» (11 yacon)

Pazoen mamemamuru. CKeo3Hnas auHuA.

e [eomerpuueckue GpUTypbl U UX CBOMCTBA.
e l3MmepeHue reoMeTpHUUECKUX BEIHUHUH.

Ooa3amenvbHblil MUHUMYM COOEPHCAHUA 00PA308AMENbHOU 00ACIMU MAMEMAMUKA

Bo3nukHoBeHnue TCOMCTPHH U3 ITPAKTUKH.

HavannHble TOHATUS U TCOPEMBI ITCOMECTPHUU
FeOMeTpI/ILIeCKI/IC (I)I/Il"prI U Tena. PaBeHCTBO B I'COMCTpPHUMH.
Tqua, InpsaMasd U IJIO0CKOCTb.

Ilonstue o reoOMETPUICCKOM MECTC TOUCK.

Paccrosinue. Otpe3ok, ayd. Jlomanas.

VYromn. [psimoit yron. OcTpsle U Tynble yIiibl. BepTukaibHble U CMEXHbBIE YITIBL.
buccekTpuca yra u ee CBOICTBA.

® [leprneHIUKYIAPHOCTD MPSMBIX.

Tema 2. «Tpeyroabuukm» (18 yacon)

Pazoen mamemamuxu. CKeo3Hnas TuHusA.

e [eomerpuueckue GUrypsl U UX CBOICTBA.
e l3mepeHue reoMeTpUUECKUX BEIUYHNH.
[ ]

Ooa3amenvHblil MUHUMYM COOEPHCAHUA 00PA308AMENbHON 00ACMU MAMEMAMUKA

TpeyronpHUK.

CBOMCTBO CEpeIMHHOIO MEPIEHIUKYIAPA K OTPE3KY.

[leprieHAMKYIsp M HAKIIOHHAS K TPSMOH.

[IpsimoyTrOnBbHBIE, OCTPOYTOJIBHBIE U TYHOYTOJIbHBIE TPEYTOJIbHUKH.
Bricora, Mmennana, OuccekTpuca, CpeiHssl TUHUS TPEYrolbHHKA.
PaBHOOEpEeHHBIE U PAaBHOCTOPOHHUE TPEYTOJIbHUKH; CBOWCTBA U MPU3HAKU
PaBHOOEIPEHHOTO TPEYTOIHHHUKA.

e [Ipu3HaKu paBeHCTBA TPEYTOJIbHUKOB.



e (OcCHOBHBIC 33/]a4¥ HA TIOCTPOEHHUE: JIEJICHUE OTPE3Ka MOMoJIaM, MOCTPOCHHUE TPEYroJbHUKA
10 TPEM CTOPOHAM, IMOCTPOEHHUE MEPIIEHANKYISIpa K MPSIMON, TOCTPOCHUE OMCCEKTPHUCHI,
JIeJICHUE OTPE3Ka Ha N PaBHBIX YacTei.

Tema 3. «IlapamienbHubie npamMbie» (13 yacoB)

Pazoen mamemamuxu. Ckeoznas aunus.

e [eomerpuueckue GUTyphl U UX CBOMCTBA.
e lI3MepeHue reoMeTpU4YECKUX BEITUYMH.

Oo6sa3amenbHblil MUHUMYM COOEPHCARUA 00PA308aMENbHOU 001ACMU MAMEMAMUKA

e [lapamnenbHble U nepeceKarouecs MpsMbIe.
e Teopemsl 0 mapamIeIbHOCTH NPSAMBIX.
e (CBoiicTBa NapajuIeIbHBIX IPSIMbBIX

Tema 4. «CooTHOIIEHUSI MEKIY CTOPOHAMU M YIJIAMH TPEYTroJbHUKA
(20 yacoB)

Pazoen mamemamuxu. CKéo3nas tunus

e Teomerpuueckue QUrypsl U UX CBOMCTBA.
e l3mepeHue reoMeTpUUECKUX BEIUYHH.

OobazamenvHblil MUHUMYM COOEPHCAHUSA 00PA308aMENbHOU 001ACIMU MAMEMAMUKA

HepaseHncTBo TpeyronbHuKa.

CymMma yIioB TpeyroibHHUKA.

Breninue yrsl TpeyroiabHUKA.

3aBHUCHMOCTb MEXKy BEJIMUMHAMH CTOPOH U YIJIOB TPEYTOJIbHUKA.
CBoiicTBa MPAMOYTOJIBHBIX TPEYTrOILHUKOB.

[Ipu3Haku paBeHCTBA TPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
Paccrostnue oT TOUKH 10 IPSMOM.

Paccrosinue MCIKAY NapaJuICJIbHBIMU IPAMBIMH.

HOCTpOCHI/I}I C IMOMOUIBIO IMUPKYIIA U nuHerKd. OCHOBHEIS 3a1auy Ha MMOCTPOCHUC.

Tema 5. «IloBTOpenne. Pemenue 3aga4» (6 yacon)

Pazoen mamemamuxu. Ckeo3nas n1unus.
e Teomerpuueckue GUTypHI U UX CBOHCTBA.
e lI3MepeHue reoMeTpUUYECKUX BETUYHH.



Oo0s3amenbHblIl MUHUMYM COOEPHCAHUS 00PA306AMENbHOU 001ACMU MAMEMAMUKA

® HayanbHble IOHATHS U TEOPEMBI TEOMETPUU

® [eomerpuyeckue GpUrypsl u Tena. PaBeHCTBO B TeOMETPHUU.
e TpeyroiabHUK.
IIpu3Haky paBeHCTBA TPEYTOJBHUKOB.

CyMMa yIiioB TpeyrojabHHUKA.

3aBUCUMOCTb MEX/1y BEJINUMHAM CTOPOH M YIJIOB TPEYrOJIbHHUKA.

[TocTpoenus ¢ oMo HUPKYIIA U TMHEWKH. OCHOBHBIE 33J]Ja4d Ha IOCTPOEHUE.

TpeGoBaHua K MATEeMATHYECKON MOATOTOBKE 32 Kypc 7 Kjaacca

Yposenwv ooa3amenvnoii noocomoeku odyuarouiezocsa

YMeTh MOJIb30BATHCS A3BIKOM TEOMETPUH JUISI OTIMCAHUS TPEIMETOB OKPYKAFOIIETO MUPA.
YMeThb pacno3HaBaTh reOMeTpUIecKre (GUTYpHI, PA3INYaTh UX B3aHMHOE PACIIOIOKECHHUE.
YMmeTh n300pakarb reoMeTpudecKue (purypeol.

YMeTb BBINONHATH YEPTEKHU IO YCIOBUIO 331a4.

YMeTh JOKa3bIBaTh TEOPEMBI O MAPATIICIBHOCTH MPSIMBIX C HCIOIB30BAHUEM
COOTBETCTBYIOIIUX PU3HAKOB.

YMeTb BBIYUCIIATH 3HAYCHUS TEOMETPUUYECKUX BEIMYHMH (JUTHH, YIJIOB, TUIOMAICH ).

3HaTh U yMETh JIOKAa3bIBATh TEOPEMBI O CYMME yIJIOB TPEYTOJIBHUKA U €€ CIICICTBUSI.
3HaTh HEKOTOPBIE CBOIMCTBA M MPU3HAKH MPSIMOYTOJIBHBIX TPEYTOJIHHHUKOB.

VYMeTh pemars 3aa41 Ha MOCTPOCHUE.

YPOBBHb 80O3MOIICHOIL HOOZOMOBKU 06yuaiomezoc;l

® VYMeTh penlarth FeOMETPUUYECKUE 3aJa4u, ONTUPAsICh Ha U3yUEHHBIE CBOICTBA puryp u
OTHOLIEHUHN MEXAY HUMH.

® VYMeTh MMPOBOAUTH JOKA3aTCIbHBIC PACCYKIACHUA ITPU PCIHICHUU 3aa4, UCIIOJIb3Yyd
HU3BCCTHBIC TCOPCMBI.

8 kiaacc.

Tema 1. «HerbipexyronsHukm» (15 yacos)
Pa3zoen mamemamuxu. Ckeoznasn aunus.

e [eomerpuueckue GUrypsl U UX CBOMCTBA.
e l3mepeHue reoMeTpUUECKUX BEIUYHNH.

Ooa3amenvHblil MUHUMYM COOEPHCAHUA 00PA308AMENbHON 00ACMU MAMEMAMUKA
1. Brimykible MHOTOYTOTBHHUKH.

2. CyMmMa yI7I0B BBITYKJIOTO MHOTOYTOJIEHUKA.
3. [Tlapamnenorpamm, ero cBoicTBa 1 MPU3HAKH.



4. TIpsAMOYroibHUK, KBapat, poMO, UX CBOMCTBA M MPU3HAKH.
5. Tpaneuus, cpeHss JIMHUS TpareLUun; paBHOOEIpPEHHAs! TpareLusl.
6. Teopema Paneca.

Tema 2. «Ilnomaau puryp» (14 yacon)
Pazoen mamemamuxu. Ckeoznas aunus.

e [eomerpuueckue GUTypsl U UX CBOHCTBA.
e lI3MepeHue reoMeTpU4ECKUX BEITUYMH.

Oo6s3amenbHbLIl MUHUMYM COOEPHCAHUA 00PA306AMETbHOU 001ACMU MAMEMAMUKA

*  TlonsiTHE O TUTOMIAU TUIOCKUX QUTYP.

* PaBHOCOCTaBIIEHHBIC ¥ PAaBHOBEJIUKHE (DUTYPHI.
*  Ilnomanp NpsSIMOYTroJbHUKA.

*  IInomaap napauienorpamma.

* Ilnomanp TpeyrojabHHKA.

* Ilnomaap Tpamenum.

*  Teopema Iludaropa

Tema 3. «Ilogo0HbIe TPeyroasHukn» (19 yacos)
Pazoen mamemamuku. CKkeo3nasn nunus.

e [eomerpuueckue pUrypbl U UX CBONCTBA.
e lI3MepeHune reoMeTpU4YECKUX BETUYMH.

Ooa3amenvHblil MUHUMYM COOEPHCAHUA 00PA306AMENbHOU 00ACMU MAMEMAMUKA

ITono6ue TpeyronbHUKOB; K03 (HUIIMEHT ToA00US.

[Tpu3Haku MOJOOHS TPEYTOIHHUKOB.

CBsI3b MEX1y TUIOIIASMH TOJOOHBIX (DUTYD.

CuHyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC OCTPOTO yIJIa MPSIMOYTOJIEHOTO TPEYTOJIbHHUKA.
Pemenue npsiMOyrojbHbIX TPEYTOJIbHUKOB.

OcHoBHOE TPUTOHOMETPUUCCKOC TOXKICCTBO.

Tema 4. «OxpyxHocTb» (17 4acoB)

Pazoen mamemamuxu. Cxeoznan nunus

e [eomerpuueckue GpUrypbl U UX CBONCTBA.
e lI3MepeHne reoMeTpUUYECKUX BETUYMH.

Ooa3amenvHblil MUHUMYM COOEPIHCAHUA 00PA308AMENbHON 001ACIMU MAMEMAMUKA

° HeHTpaﬂBHBIﬁ, BIIMCAHHBIN yroji; BeJIM4nHa BIIUCAHHOI'O YIJIa.



B3anMHOe pacnonokeHue npsiMoil U OKPYKHOCTH.
KacarenbHas u cexymas K OKpy>KHOCTH.
PaBeHCTBO KacaTelbHbIX, IPOBEACHHBIX U3 OJHON TOYKH.

3ameuarenbHbIe TOYKH TPEYTOJIbHUKA: TOYKH MEPECEUCHUS CEPEAMHHBIX MEPIICHUKYIISPOB,
OWCCeKTpHUC, METUaH.

OKpyXHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.
OKpY>KHOCTb, OITUCAHHAS OKOJIO TPEYTOJIbHUKA.

Tema 5. «IloBropenue. Pemenue 3agau» (3 yaca)

Pazoen mamemamuxu. Ckeoznas aunus.

I'eomerprueckue GUrypsl U KX CBOHCTBA.
W3mepenne reoMeTpuuecKiX BEIUMYHH.

Ooba3amenvHblil MUHUMYM COOEPIHCARUA 00PA308aMENbHOU 001ACMU MAMEMAMUKA

BrInyKITbIe MHOTOYTOJIEHUKH.

[Tnomaap TpeyroibHUKA, YETHIPEXYTOJbHUKOB.

Teopema [Iudaropa

[TonoOue TpeyroabHUKOB; KOAPPHUIIMEHT O100uS.

[Tpu3naku mogoOust TPEYroJIbHUKOB.

Pemenne nmpsaMoyroiabHBIX TPEYTOJIBHUKOB.

OKpYXHOCTb.

[TocTpoenus ¢ oMol HUPKYIIA U TUHEWKH. OCHOBHBIE 33JJa4U Ha TOCTPOEHUE.

TpedoBaHus K MATEMATHYECKOH MOATOTOBKE 3a Kypc 8 KJj1acca

Yposenwv oosa3amenvnoii noocomoexku odyuarouwiezoca

OKpY>XHOCTb.

ITocTpoenus ¢ mOMOLIBIO HUPKYIIA U TMHEWKH. OCHOBHBIE 33J]Ja4l Ha IIOCTPOEHUE.
YMeTh M0Ib30BaThCA SA36IKOM T€OMETPUU JIS1 OTIMCAHUS MTPEIMETOB OKPYKAIOIIET0 MUpa.
YMeThb pacno3HaBaTh reoMeTpruueckre GUTyphl, pa3inyaTh UX B3aUMHOE PacIIOOKEHHUE.
YMmeTh n300pakaTh reoMeTpruuecKue (pUrypsl.

YMETh BBINOJIHATH YEPTEXKHU 110 YCIOBHUIO 3a/1a4.

VYmern AO0Ka3bIBaTh TCOPEMBI O MAPAJUICIIBHOCTH IIPAMBIX C UCITOJIB30BAHUEM
COOTBCTCTBYHOIIUX IMPU3HAKOB.

YMeTb BBIYUCIISITH 3HAYCHUS TEOMETPHUECKUX BEIMYUH (JUTHH, YIJIOB, TIJIOMIAEH).

YMmers peuaTh 3aaa41 Ha MOCTPOCHUC.

Ypoeenwv e03mosrcnoit noocomoexu odyuarowezoca

® VYMeTh peularth FeOMETpUYEeCKre 3aJ1a4u, ONUPAsiCh Ha U3yUEHHbIE CBOICTBA puryp u



OTHOLIEHUUN MEXAY HUMH.

® YMeThb NPOBOAUTH JOKA3ATEIbHBIE PACCYKICHUS IIPU PELLICHUH 3a1a4, UCIIOIb3Ys
U3BECTHBIC TEOPEMBI.

9 Kjacc.

Tema 1. «BekTopbi» (8 4acoB)

Pazoen mamemamuxu. CKeo3Hnas auHusA.

e [eomerpuueckue pUTypbl U UX CBOMCTBA.
e l3mepeHue reoMeTpHUUECKUX BEIHUMH.

Oo6s3amenbHblil MUHUMYM COOEPHCARUA 00PA308aMENbHOU 001ACMU MAMEMAMUKA

. Bexrop. lyiinna (Monyinb) BekTopa. PaBeHCTBO BEKTOPOB.
. Onepanuu HaJ BEKTOpaMU: YMHOKEHHE BEKTOpa Ha YUCIIO, CIIOKEHHE, PA3JIOKEHHUE.
. [IpMeHeHne BEKTOPOB K PELICHUIO 3a/1ay.

Tema 2. «Metox koopaunar» (10 yacos)

Pazoen mamemamuxu. CKkeo3nas aunus.

e [eomerpuueckue GUTyphl U HX CBOMCTBA.
e lI3MepeHne reoMeTpUYECKUX BEJINYUH.

OobazamenvHblil MUHUMYM COOEPHCAHUSA 00PA308aMENbHOU 001ACIMU MAMEMAMUKA

Bekrop. [linHa (Monyinb) BekTOpa. PaBeHCTBO BEKTOPOB.

Koopaunars! Bekropa.

Onepanuu HaJ BEKTOpaMU: YMHO)KEHUE BEKTOpA HA YUCIIO, CIOKEHHE, PA3JIOKEHUE T10
JByM HEKOJUIMHEAPHBIM BEKTOPaM.

[Ipocreiimme 3a1a4u B KOOpIUHATAX.

YpaBHEHHE OKPYKHOCTH.

YpaBHEHHE NIPSIMON.

Tema 3 «CooTHOLIEHHSI MEKIAY CTOPOHAMHU U YIJIaMH TpeyrojibHuka. CkajasipHoe
npousseeHne BeKTopon» (11 yacos)

Pazoen mamemamuxu. Ckeo3nas 1unusn
e Teomerpuueckue GUTYpHI U UX CBOHCTBA.
e ll3MepeHue reoMeTpUUYECKUX BETUYHH.

Ooa3amenvHblil MUHUMYM COOEPHCAHUA 00PA308AMENbHON 00ACMU MAMEMAMUKA
. Cunyc, kocuHyc 1 Tanredc yros ot 0° go 180°.
®  VYroJ MeXly BEKTOpaMH.
J Teopema cuHycoB U Teopema KOCHHYCOB. [IpuMepbl NX TPUMEHEHUS JJi BEIYUCTICHHS



IEMEHTOB TPEYTOJIbHUKA.

J ®opmyna, BeIpaxkarolias II0aab TPEYToJIbHUKA Yepe3 JIBE CTOPOHBI U YTOJ MEXKIY
HUMU.

L4 CKaJ’IHpHOC IMPOU3BEACHHUEC BEKTOPOB.

Tema 4. «/lyiuHA OKPYKHOCTH M IJIOMIAAL KpPyra» (12 yacos)

Pazoen mamemamuxu. Ckeo3nas 1unus
e [eomerpuueckue GUTypsl U UX CBOMCTBA.
e ll3Mepenue reoMeTpUUYECKUX BETUYHH.

Oo6s3amenbHbLIl MUHUMYM COOEPHCAHUA 00PA306AMETbHOI 001ACMU MAMEMAMUKA

L Bnucannbie u onmrMcaHHbIe MHOTI'OYI'OJIbHUKH. HpaBI/IHBHBIC MHOT'OYT'OJIHHUKH. CyMMa
YTIJ10B MPaBHUJIbHOTO MHOT'OYT'OJIbHHKA.

. JlivHa OKPY>KHOCTH, YUCIIO T, JUIMHA JTYTH.
e [Inomaap Kpyra u mWIoIAb CEKTOpPA.
e BrivcaHHble U OMUCAaHHBIE OKPY>KHOCTHU MTPABUILHOTO MHOTOYTOJIbHHKA.

Tema 5 «/IBu:xenue» (8 yacosn)

Pazoen mamemamuxu. Ckeo3nasn nunus

e [eomerpuueckue mpeodpa3OBaHMS.
e [eomerpuueckue GpUTypbl U UX CBOMCTBA.

OobazamenvHblil MUHUMYM COOEPHCAHUSA 00PA308aMENbHOU 001ACIMU MAMEMAMUKA

Ipumepwr osudicenuii ghueyp.

Cummempus gpueyp.

Ocesas cummempusi u NApALIeNbHbIN NEPEeHOC.
Ilosopom u yenmpanioHas cummempus.

Mamepuan noonesxcum uzyuenuro, Ho He 6Kkouaemcs 8 Tpebosanus K yposHio n0020Mo8KU
VHUEHUKOS.

Tema 6 «HauajibHbIE CBeJIeHHSI U3 cTepeoMeTpun» (8 yacoB)
Pazoen mamemamurxu. CKeo3nas TuHUA
e [eomerpuuecKkue Tejaa U UX CBOWCTBA.

Ooa3amenvHblil MUHUMYM COOEPIHCAHUA 00PA308AMENbHOU 001ACMU MAMEMAMUKA

L4 Hpa@uﬂbl—lbleMHOZOZPCZHHUKI/L
o Tenau noeepxXHocmu 6pau{eHusl.

Mamepuan noonexcum uzyuenuio, Ho He Katouaemcs 6 Tpebosanus K yposHio n0020MoeKuU
VUEHUKOS.



Tema 7 «O0 akcuomax reomerpuu (2 yaca)
Tema 8 «O600maroniee nopropenue» (9 yacon)

Pazoen mamemamuxu. Ckeo3nas 1unus

I'eomeTrpuueckue GUrypsl U ux CBOICTBA.
N3mepenne reoMeTpruuecKiX BEIHUKH.
I'eomeTpuueckue mpeodpa3oBaHusl.

Oo6sa3amenbHblil MUHUMYM COOEPHCARUA 00PA308aMENbHOU 001ACMU MAMEMAMUKA

HauanbHble NOHATHS U TEOPEMBI TEOMETPUN
TpeyronbHuK, ero cBoiicTBa. PaBeHCTBO M 0J1001€e TpeyroinbHUKOB. Pemenue
TPEYroJbHUKA.
YeTbIpexyroJbHUKA U MHOTOYTOJIbHUKHU.
OKpyXHOCTb U KpYT.
N3mepenne reoMeTpruuecKiX BEIUUKH.

BekTopsi.

Tpe0oBaHUA K MATEMATHYECKOM MOAT0TOBKE

YPOGBHb 0053amenvHOl NOO020MOBKU 6bINYCKHUKA

Kax nposepums, umo evinunennas uz nucma ganepol uzypa a61semcs npsamoy201bHUKom?

Hauepmume mpu nepazseprymoix yena u 0603uauvme Kaxncowvlil U3 HUX OOHUM U3 mMpex
cnocobos.

C nomowvio mpancnopmupa Havioume 2padycHvie mepul yenos mpeyeonvruxka ABC. (3adan
uepmeoic mpeyeonvruxa ABC).

B pasnocmoponunem mpeyzonvnuxe ABC nposedenwvt buccekmpucol AK u AM, komopuie
nepecexaiomcs ¢ mouke O. Hatioume yenvr mpeyzonvruxka AOM.

Hoxkasxxcume, umo 6 pagnobokou mpaneyuu OUA2OHANU PABHDL.

Pazoenume oannwiii ompezox nononam ¢ nomMowb1o YUPKYIA U TUHEUKU.

Yposenv 6o3mosrrcnoit noocomosku evinycknuka

1.

S

B pombe gvicoma, nposedennas uz eepuiutbl mynozo yaid, 0eiun e2o cmopony nonoIaM.
Hatioume: a) yenvt pomba; 6) eco nepumemp, eciu MeHbUuids OUA2OHALb pagHa 3,5 cm.

Xopoa okpyscnocmu nepecekaem ee ouamemp noo yenom 30° u denumes um na wacmu,
pasnvle 12 cm u 6 cm. Hatioume paccmosnue om cepedurvl Xopobl 00 ouamempa.

Han nyu OA. Ilocmpoiime ¢ueypy, yeHmpanrbHO-CUMMEMPUUHYIO eM) OMHOCUMENbHO
mouxu O. Ymo smo 3a ¢ueypa?

Kax pacnonooicenvt omnocumenvro opye opyea oge okpyscnocmu (O1; Ry) u (Oz2; Ry), ecau
010, =2cem, Ri=4cm uRy =6 cm?

Ilocmpoiime mpey2onbHUK no CMOpPOHe, ONYWEHHOU Ha Hee 8blcome U npuiexcauemy K Hell
yeny.



TemaTnueckoe nianupopanue no MATEMATHUKE (reomerpumn) 7 kiaacc.

Ne Haspanue pasnena Konmnuectso IIpaxTnyeckas 4acTb
Hacos CamocrosiTenbHble IIpakTuyeckue KoHnTponbHble paboThl
paboTsI paboTsI
1 HauvanpHble reOMETPUYECKHUE CBEACHMUS 11 2 - 1
2 TpeyroabHUKH 18 3 1 1
3 IlapamnenbHble psIMbIE 13 2 - 1
4 CoOTHOUIEHUS MEXKIy CTOPOHAMU U 20 2 1 2
yIJIaMH TPEYTroJIbHUKA
5 IloBTopenue 6 - - 1
Htoro 68 9 2 6
TemaTnueckoe njannposanue no MATEMATUKE (reomerpun) 8 kiacc.
Ne HasBanue pazaena Konunuectso IIpakTHdeckas 4acTb
qacoB
CaMOCTOsITENILHEIE HpaKTI/I‘{eCKI/IC KOHTpOHLHBIe
paboTsl paboTsI paboTsI
1  UYerblpexyroibHUKH 15 3 - 1
2  Inomamm duryp 14 2 - 1
3  IlomoGHbIe TPeyroabHUKU 19 3 - 1
4 OKpyXHOCTh 17 3 - 1
5 IloBropenue 3 - - 1
Uroro 68 11 - 5
TemaTnueckoe njannposanue no MATEMATUKE (reomerpun) 9 kiacc.
Ne Haspanue pasnena KonmaecTso IpakTudeckas yacTh
Hacos Camocrosarenb- | IlpakTuueckue KonTponbHbie
HBIE pabOTHI padoThI paboTe
1 Bekropsl 8 2 - -
Merton koopauHaT 10 2 - 1
3 CooTHoIEHHs MEXTy CTOPOHAMH U YIIIaMU 11 3 - 1
TpeyroiabHuKa. CKaasipHOE MPOU3BEICHHE
BEKTOPOB
4 ]JInvHa OKPY>KHOCTH U IUIOLIA/Ib KPyTa 12 2 - 1
5  JIBmkeHue 8 - 2 1
6  HauanbHble CBEJCHUS U3 CTEPEOMETPHUH 8 - 2 -
7 OO0 akcuoMax reoMeTpuu 2 - - -
8 IloBropenue 9 - - 1




Hroro 68 9 4 5
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