AHHOTanMs K padoyeii mnporpamme
no y4deonomy npeamety «I'eomerpusp»( 0a30BbIil YPOBEHbD)
IJIs 00ydamuxes 7- 9 Kiaccon
1. MecTo yueOHOr0o mpeamera B CTPYKType OCHOBHOH 00pa3oBaTeIbLHOM

NporpaMMbl

PaGouass mporpamma ydeOHOrO Kypca «I'eomeTrpus» 0a30BOro ypoBHS s
oOyuatomuxcs  7-9  kmaccoB  pa3pabotana Ha ocHoBe DenepalbHOTO
rocyaapctBeHHoro oOpasoBarenbHoro crangapra OCHOBHOI'O  oOmiero
oOpa3oBaHuUs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBaHUH, MPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMU OCHOBY JIJISI CAaMOPA3BUTHSI WM HENPEPHIBHOTO 00pa30oBaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIIUXCsl.

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 daca: B 7 kjacce
— 68 yacoB (2 yaca B HeJnen0), B 8 kiracce — 68 gacoB (2 daca B Heen0), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

2. Iletn v 3a7aun M3y4YeHHUs Y4eOHOIO MpeaMera

['eomeTpusi Kak OJMH M3 OCHOBHBIX DAa3/elOB IIKOJBbHOW MaTeMaTUKH,
UMEIOIINNA CBOEH LENbI0 00ECIEeUnTh M3YyYEHUE CBOMCTB U pa3sMEPOB (QUIYp, HUX
OTHOUIEHMI M B3aUMHOE DPAacCIOJIOKEHHE, ONMUPAETCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01iero o0pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKEHUS, CTPOUTh JIOTHUECKHE YMO3aKIIIOUEeHHUS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyKJeHusl «OT MPOTHUBHOIO», OTIMYaThb CBOWCTBA OT IPU3HAKOB,
dhopmMyIHpoBaTh OOpaTHBIE YTBEPKIACHUS.

Btopoil nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAOUIMXCS B peajgbHOM ku3HU. OOydaromuiics AOHKEH HAayYUThCs
OTpPENETUTh TEOMETPUUECKYIO0 (UTYpY, ONMHUCATh CIOBAMM JAHHBIA YEPTEXK WIH
PUCYHOK, HAalTH TUIOIIAb 3€MEIBbHOTO YYacTKa, PACCUUTATh HEOOXOAUMYIO UTUHY
ONTOBOJIOKOHHOTO Kabesss win TpeOyeMmble pa3Mephbl Tapaka IJis aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENIbHAS JIMHUSA B U3YUYEHUH T€OMETPUHU.
[Tpu pemeHun 3aga4 MPaKTHUYECKOTO XapakTepa OO0y4aroUIMiicss y4uTCsS CTPOUTH
MaTE€MaTUYECKHE MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMi, MIPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTb IMOJTYYEHHOTO PE3yJIbTaTa.



KpaitHe BakHO TOAYEPKUBATH CBSI3M TE€OMETPUM C JAPYTUMU y4eOHBIMH
npeaMeTaM, MOTUBUPOBATh UCIIOIb30BaTh OMPEICICHUS] T€OMETPUUECKUX PUryp
U TIOHATHUM, JIEMOHCTPUPOBATH MPUMEHEHHUE TMOJYYCHHBIX YMEHHMH B (HU3UKE U
TeXHUKEe. OTH CBSI3W Haumboyiee SIPKO BUIHBI B TeMax «BekTopsm»,
«Tpuronomerpuueckne CoOOTHOWIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

3. CTpykrypa y4eOHOro npeamera.

YuaeOuslii Kypc «l'eomeTpusi» BKIIOUAET CIEAYIOIINE OCHOBHBIC pa3ieibl
comepxkanusi: «l'eomerpuueckue Qurypel uW uUX CcBOHCTBay, «M3mepenue
IFEOMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTWY,
«BexTope», «JIBrxkeHUs III0CKOCTHY, «IIpeoOpa3zoBaHus mog00us».

4. Conep:xanue npeamera
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HavanpHble noHATHA reoMeTpun. Touka, psMasi, OTPE30K, JIyd. YToi. Buel
yrioB. BeprukanbHble M CMEXHbIE yIUIbl. buccexkrpuca yria. JlomaHas,
MHOT'OYroJibHUK. [[apainenpHOCTh U MEPIEHINKYISIPHOCTD IPSIMBIX.

CummetpruuHble  Qurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHHU.
IIprMepbl CUMMETPHUU B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C IOMOIIBIO LHUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricorta, mennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOEpEeHHBIE M  PAaBHOCTOPOHHHUM  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ TpU3HAKU PABHOOEAPEHHOTO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoOICTBA M NIPU3HAKU NapaJUIEIbHBIX MPsAMBIX. CyMMa yTJIOB TPEYrOJIbHUKA.
BnenrHue yriel TpeyrojbHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEAMAHbl MPAMOYTOJIBHOTO
TPEYroJIbHUKA,  MPOBEAEHHOM K  runoreHyse. lIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYTOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OoJbllIeld CTOPOHE TPEyroJbHUKA.
[leprieHIUKYIISAp ¥ HAKIIOHHAS.

['eomerpuueckoe Mecto TOYeK. buccexkrpuca yria W CepeaUHHBIN
IIEPIICHINKYJIAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOUEK.

OKpyHOCTh W Kpyr, XOpAa M JWaMeTp, HUX CBOWCTBAa. B3amMHOe
pacIonoKeHUE OKPYKHOCTU M npsMon. KacarenbHas U ceKymas K OKpy>KHOCTH.
OKpyXHOCTb, BIIHCaHHAas B Yroi. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.



8 KIIACC

YerwipéxyronbHuky. [lapamienorpamm, ero npusHaku U cBoucTBa. YacTHbie
cllydau MapajuieiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBajpar), UX MpPU3HAKUA U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA W MPHU3HAKHU.
[IpssMoyroJibHAs Tpaneuus.

Meton yaBoenust Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaAX.

CpenHue TMHUM TPEYTroJIbHUKA U Tparnenuu. LleHTp Mmacc TpeyrojabHuKa.

[Tomobue TtpeyronpbHUKOB, KodpdumueHt mnomodus. IlpusHaku momoous
TPEYroJbHUKOB. [[puMeHeHne moqo0ust Mpy PelIeHUH MPAKTHYECKUX 3a/1a4.

CpoiicTBa miomaael reomerpudeckux ¢uryp. P@opMynbl A IUIOLIAAU
TpPEyroJibHUKa, Napajuienorpamma, pom6a u Tpanenuu. OTHOIIEHUE IUIOoNaaeH
noI0OHBIX (QUTyp.

Brruncnenne nioniaaen TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYATOU
Oymare.

Teopema I[ludaropa. Ilpumenenne teopembl [ludaropa npu pemeHuu
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0 yTrila NPSMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJECTBO. TpUTOHOMETpUUeCcKrue (YHKIUU
yriioB B 30, 45 u 60°.

BrnucaHHble W IEHTpalbHBIE YTIbI, YrOJd MEXKIY KacaTEIbHOW M XOPIOW.
Yrael  Mexay XopAaMM MU CEKyIIMMHU. BrnmcaHHbele W ONHMCaHHBIE
YeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHue AByX OKpykHocrel. Kacanue
OKpykHOCTeH. OO11I1e KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.
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Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI TPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
PemieHne mnpakTUYeCcKuMX 3aJay C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB W
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPATE KacaTEIIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHAIMPABIECHHBIE  BEKTOPHI,
MPOTUBOMOJIOKHO  HANpaBJICHHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMM HaJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOXKICHUS JIJTMH U YTJIOB.

JlexkapToBbl KOOpIMHATHI HA IJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpJIHHAT U €ro
MIPUMEHEHHUE.



[IpaBunbHble MHOrOyrojdpHuku. [InuHa okpyxkHocTH. ['pagycHas w
paauaHHasi Mepa yria, BBIYUCICHUE IJUH Oyr okpyxkHocted. Ilmomanb kpyra,
CEKTOpa, CETMEHTA.

JIBWKEHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpuu ¢Guryp (deMeHTapHbIE
npezactasienus). [lapannensHbiii nepenoc. [loBopor.

5. OcHoBHBIE 00pa3oBaTe/JbHbIC TEXHOJIOTHH

B nmponecce n3ydeHns ITUCIUIUIMHBI UCIOJIB3YIOTCA KaK TPAIWLMOHHbBIC, TaK U
HETPaJULIMOHHBIE TEXHOJOTMU MPOEKTHOTO, pa3BuBaromiero ooOyudenus, HKT,
TEXHOJIOTHS COTPYJHUYECTBA.

6. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3ybTaTbl OCBOCHUSA MpOrpaMMbl ydeOHOro Kypca
«I"eoMeTpus» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

MpOSIBICHUEM WHTEpeca K TMPONUIOMYy H© HACTOSUIEMY POCCUHUCKOM
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOW MAaTEMaTUYECKOM WIKOJIbI, K HCIOJb30BAHUIO 3THUX
JIOCTUKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEH rpaklaHWHA U peau3allii ero
npaB, TMpPEJICTABJICHUEM O MAaTeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOILEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTHM MaTEMATHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM Uil YCTENMIHON MpodeccCruoHaTbHOM
JEATCIBHOCT W pPa3BUTHEM HEOOXOJIMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
Y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:



CIIOCOOHOCTBIO K OSMOLMOHAJIBHOMY UM  ICTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYECKHX OOBEKTOB, 3ajiayd, PEUIeHUM, PacCYKIECHUM, YMEHHUIO BHUIETH
MaTE€MaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUCHTAIlUE B JICATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IMPUPOJBI U
oOIecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HaykH Kak cQepbl delloBeuecKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI PAa3BUTHS ITUBHIIU3ALINU,
OBJIaJICHUEM SI3BIKOM MAaTEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHpPA, OBIAJECHUEM NPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATEIbCKON
JIEeSITEbHOCTH;

6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro  oOpa3a JKM3HH  (3I0pOBOE  ITUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryisgpHas ¢dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTAIIMEN Ha MPUMEHEHHWE MaTEeMaTUYECKUX 3HAHWM I PEIICHUs 3aad
B 00JIaCTH COXPAHHOCTH OKPYXKAaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUM MJII OKPYXaIOIIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelICHHUS;

8) ajanTanus K M3MEHAIOUUMCH YCJIOBUIM COLMAJIBLHONW U NMPHPOIHOH
cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBHSIX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATCIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIOUUN KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIE peIIeHUs] W JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS



Bba3oBble JJornueckue JeiicTBUA:

BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWUH MEXKIy TOHATUAMHU, (HOPMYIUPOBATH
OTIpENICICHUs]  TIOHATHM, YCTAaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanuyu, OCHOBAaHUSA I OOOOIICHWS W CPaBHEHUS, KPUTCPHUU
MIPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (OpMYIHpPOBaTh M  NPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEpIUTEIIbHbIC W OTPHUIATENbHBIC, €IMHUYHBbIC, YacTHBIE W O0OIIue,
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npoTtuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeaiaraTb KpUTEPUU ISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MMPOTUBOPEUUH;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPKIECHUU (TPSAMbBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEIHLHO HECIIOXHBIE J0Ka3aTeIbCTBa
MaTeMaTH4eCKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNS;
BBIOMpATh CMOco0 perieHus y4dyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEUIECHUs, BBIOMpaTh HauOoJiee TMOAXOMAIUNA C Y4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJIB30BaTh BOTPOCHI KaK HCCIEAOBATEIIbCKUN WHCTPYMEHT IO3HAHUSA,
(bopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOATENILHO YCTAaHaBIMBaTh KMCKOMOE M JIaHHOE, (POPMUPOBATH
TUIOTE3Y, apTyMEHTHUPOBAThH CBOIO TIO3UIUIO, MHEHHUE;

MPOBOJUTh MO CAaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIaHY HECIIOKHBIN
AKCTIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJIECHUIO OCOOCHHOCTEHN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJFOICHMS, HWCCICAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA,

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISBJISITh HEJIOCTATOYHOCTh W M30BITOYHOCTh HMHGPOPMAIMU, TaHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;

BBIOWpATh, AHATU3UPOBATH, CHUCTEMATU3MPOBATH W HHTEPIPETHPOBATH
uH(OOPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,



BBIOMpATh (GOpMY MPEJACTABICHUS WHPOPMAMA UM HUTFOCTPHPOBATH
pelaemMpie  3aJayd  CXeMaMH, JIuMarpaMMmaMu, WHOH Trpadukod Hu UuX
KOMOHMHAIIUSIMU,

OIICHMBATh HAACKHOCTh HMHPOPMAIMKA I10 KPUTEPHSAM, IPEIITOKCHHBIM
YUHUTEJIEM WIH CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

BOCIPUHUMATh U (POPMYITUPOBATH CYXKICHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LEISIMHU OOIIEHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMHCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOAY PELICHUS
3aJ1a4l, KOMMEHTUPOBATh MOJYyUYEHHBIN PE3YJIbTaT;

B X0JIe 00CYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEH, HAICIEHHBIE Ha MOMCK
peuieHusl, COIOCTAaBIATh CBOM CYXJEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JAMAJIora, OOHApYKHMBAaTh pa3lIMyue M CXOJCTBO IO3ULIUH, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
IPEACTABIATh  PE3YJNbTATBl  PELICHUs 3a/1auy, DKCIIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh (POPMAT BBHICTYIICHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHON
paboThI MpU pEIIEHNH YYEOHBIX MaTEMaTHYECKHUX 3a/1aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboOThI, pachpeneiasTh BUAbl padOT, JAOroBapUBaThCH,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4yacTBOBaTh B TpynmoBbIX ¢Gopmax padoTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaTH CBOM JEWUCTBUS C JPYIMMU WICHAMH KOMAaHIBI,
OLIEHMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOATENIbHO COCTABJIATH IJIAH, aJTOPUTM pPEIICHHs 3ajayd (WM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTara
pelIeHrs MaTeMaTUIECKOM 3a/1auu;



® [PEABUMETH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYThH IIPU PELICHUH 334U,
BHOCUTH KOPPEKTHBBI B JAESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

® OILICHUBATh COOTBETCTBUE PE3YJIbTAaTa ACATEILHOCTU IOCTABICHHOU LENU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTIOCTHOXKCHHS WIM HEIOCTHKCHUS UEH,
HaXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyueHuss B 7 kJacce OOYyYarOIIMIICS TMOJIYYUT CIIECIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

PacrosnaBaTh W3ydeHHBIE TEOMETpPHUYECKHE (HUTYpBI, OMpPEaeisaTh UX
B3aMMHOE PAaCIOJIOKEHUE, H300paXaThb TIeOMETpUYECKHe (UTypBI, BBINOIHATH
YEpTEXKU [0 YCIOBUKO 3adaud. M3mepsATs JMHEHHBIE W YIVIOBBIE BEJIWYHHBI.
PemaTe 3a1a4M Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYWH YTJIOB.

Henate TpyOyl0 OILICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pasMepbl 3THX
O0OBEKTOB IO MOPSIKY BETUUHHBI.

CTpouTh 4yepTek U K TEOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIIOIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIb30BAHUEM I'E€OMETPUUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWAHbI, TPOBEAEHHOM K  THUINOTEHY3€  MOPSIMOYTOJBHOTO
TPEYTrOJIbHUKA, B PEIICHUY T€OMETPUUECKUX 3a]1a4.

Onpenensth napawiedIbHOCTh MPSAMBIX C IIOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT
c HUMU cekymas. OnpeaensaTs NapayieIbHOCTh NPSIMBIX C OMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOM A0 TOYEK APYTOU MPSAMOM.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOUTH BBIUUCICHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNH JBYX MApAJUICIbHBIX MPAMBIX CeKyuied. Pemare mpakTtuyueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagere MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHATH
OMCCEeKTPUCY yIJia U CEPEAUHHBIN TEPICHIUKYIISP K OTPE3KY KaK TeOMETPUUECKHE
MECTa TOYEK.

dopMynMpoOBaTh OMPEACICHUS OKPYKHOCTHM W Kpyra, XOpAbl U JHaMETpa
OKPY>KHOCTH, TT0JIb30BAThCS UX CBOWCTBAMH. Y METh MPUMEHATH 3TH CBOKWCTBA MPU
pELICHUY 3a1a4.



BiageTs NOHATHEM ONKMCAHHOM OKOJIO TPEYTrOJbHUKA OKPY)KHOCTH, YMETb
HaxoauTh €€ wueHTp. [lomb3oBaTbesl (pakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJIbHUKA IEPECEKAloTCs B OJHOM TOYKE, M O TOM, YTO CEpPEAVHHBIC
NEPHEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OTHOM TOUKE.

Biazetp noHATHEM KacaTebHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
NEPIEHANKYJIIPHOCTH KAacaTeIbHOU U paJnyca, IPOBEAEHHOIO K TOUKE KaCaHHs.

[Tosp30BaTHCSA MPOCTEMIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMH, IIOHUMATh
UX IPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K koHny oOydyenuss B 8 Kiacce oOydaromuiics IOJIYyYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PELIEHUH T€OMETPUUECKUX 3aau.

[TpuMeHsATHh CBOMCTBA TOUKM NEpEeCcEUeHMs MEAUaH TPeyroybHHKa (LEeHTpa
Macc) B pEIICHUH 3ajau.

BiageTe noHsATHEM CpeqHEN JUMHUM TPEYTOJIBHUKA M TPAleLUH, IPUMEHSIThH
X CBOMCTBA NPHU pPEHICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dasieca ¥ TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PEIICHUS
IIPaKTUYECKUX 3a7a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH '€OMETPUIECKUX
3a1ad.

[Tonb3oBaTbcs Teopemoir Iludaropa mns pemieHUsT TE€OMETPUUYECKUX U
npakTuyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeIb B MPAKTUYECKHX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brmagete DOHATHMSAMM CcHUHYyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPeyroiabHUKa. [101b30BaThCsl 3TUMH MOHSTHAMU JUJISI PELICHUS
MPaKTUYECKUX 3a]1a4.

Bbruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  GuUryp (MONB3ysCh, TIE HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMEHSATh MOy4EHHBIE YMEHUS B TPAKTUYECKHUX 3a/1a4ax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yIria, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIiiaxX MEXIy XOpJaMHu (CEeKYIIHMMH) U yIiie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

BraneTes MoOHATHEM ONMMCAHHOTO YETBHIPEXYTOJbHUKA, NPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PEUICHUU 3a/1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIEeNIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TNpPUMEHEHHEM TMOJ00Us W TPUTOHOMETPUU (TOJB3YSCh, TAE HEOOXOAMMO,
KQJIbKYJISITOPOM).



K koHiy oOydyenus B 9 kiacce oOydaromMiics IOJIYyYHUT CIEIYIOIINE
IpEIMETHBIE PE3YJIbTAThI:

3HaThb TPUTOHOMETPUYECKUE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
MOMOILBIO PAa3JIMYHBIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYroJbHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMONIBIO KAIBKYJIATOPA) JITUHBI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKACHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELICeHNN T€OMETPUUYECKUX 3a/1a4.

Bnagerp moHsATHSIMH — mpeoOpa3oBaHMsS — MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonb30BaTHCS CBOMCTBAMU MOI00MS TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYHCIATH JJIMHBI W HAXOAWUTh YIJIBl Y MNOAOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7adax. YMETh MPHUBOJIUTH
IPUMEpPHI OOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonp30BaThCSA TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHHUH
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThbCs BEKTOpaMH, MOHUMAaTh MX T€OMETPUUECKUHA U (DU3HUECKUN
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUSI ITTUH U YTJIOB.

[Tonb30oBaTbCA METOAOM KOOPJIMHAT HAa IUIOCKOCTH, NPHUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Branete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh MoJy4yeHHbIE YMEHHSI B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPHUMEHSTh JBHKECHHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHUEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YSACh, T7€
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

7. O01masi TpyA10eMKOCTh Y4e0HOr0 npeamera
7 xJacc.
Bcero 68 yacoB KontposnbHbie paboThl -4

& Kiacc.



Bcero 68 yacoB KonTposibHbIie pabOTHI -6

9 knacc.

Bcero 68 yacoB KonTposibHbIE pabOTHI -6
8. CocraBuTeiinb.

Knanmuyk Hagexna BacunbeBHa, yuutenb mateMaTtuku ['AOY CO «I'umHazus
No 8»



