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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJMH W3 OCHOBHBIX pAa3feiOB MIKOJIHHOW MaTE€MaTHKH,
UMEIOIUN CBOEH 11eJIbl0 00€CTIeunTh U3YUYEHUE CBOMCTB M pa3sMepoB QUryp, ux
OTHOIIEHHH M B3aUMHOE pACIOJIOKEHHE, OIMUpaeTcs Ha  JOTHYECKYIO,
J0Ka3aTeabHy0 JUHUI0. LleHHOCTh M3yueHHs T€OMETPUH Ha YpPOBHE OCHOBHOTO
oOmrero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNACA YUUTCS MPOBOAUTH
J0Ka3aTeIbHbIE PACCYKIEHUS, CTPOUTH JIOTUUECKHE YMO3aKIIOUEHHUs, TO0Ka3bIBaTh
UCTUHHBIC YTBEPXKACHHUS M CTPOUTh KOHTPHPUMEPHI K JOXKHBIM, MPOBOAUTH
paccy>KIeHusi «OT TMPOTHBHOTO», OTIMYATh CBOMCTBAa OT TNPU3HAKOB,
dbopMyTpoBaTh 0OpATHBIE YTBEPKIACHUSI.

Bropoii 1nenpi0 H3yueHUsT TEOMETPUHU SIBIAETCA MCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA MpU PEIIEHUU KaK MaTEeMaTHYECKUX, TaK M MPAKTUUYECKUX 3a/ad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOydaromuiicss [OJDKEH Hay4YUThCS
OTIPEJICIUTh TE€OMETPUYECKYI0 (UTYpY, ONUCATh CIOBAMH JAHHBIM 4EpTEX WIH
PUCYHOK, HANTH TUTOMIAh 3€MEJIBHOTO YYacTKa, paCCUYUTATh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOTO Kabeys win TpeOdyeMble pa3Mepbl rapaxka Jisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B W3YyUYEHUU T'€OMETPHUHU.
[Ipu pemieHuu 3amay MPAKTUYECKOTO XapakTepa OOYy4aloIUNUCA YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIM  PEAIbHbIX JKU3HEHHBIX CHUTYyallMid, MPOBOAUTH
BBIUMCIICHUS U OIIEHUBATh aJI€KBATHOCTD MOJYYEHHOTO pe3yIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Yy4EOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIOIB30BATh OMPENENICHUs T€OMETPUUECKUX (UTYD
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHH B (U3UKE U
TeXHUKE. OTH CBA3M HauOosiee spKO BUAHBI B Temax «BexTopbi»,
«Tpuronomerpudeckue cooTHomeHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYueOnbiii kypc «['eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIE DPa3eibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IIOCKOCTH,
«BexkTopbi», «JIBuxkeHus miockoct», «IIpeodpazoBanus mogo0ous».

Ha usyuenue yuebHoro kypca «I'eomerpusi» orBonurcsa 204 yaca: B 7 kiacce
— 68 gacoB (2 vaca B Hemenwo), B 8 kiacce — 68 yacoB (2 yaca B Heaenmoo), B 9
KJjacce — 68 yacoB (2 yaca B HEJENIO).



COJEPXAHME OBYYEHUA
7 KIIACC

HavanpHble noHsTHs reoMeTpun. Touka, mpsiMasi, OTpPE30K, JIyd. YToi. Busl
yrioB. BepTukanbHble U CcMexHble yIUIbl. buccektpuca yria. Jlomanas,
MHOTOYToJIbHUK. [lapannenbHOCTh M NEPIEHAUKYISIPHOCTD MPSMBbIX.

Cummetpuunbie  Qurypsl. (OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPUH B OKPYKAOLIEM MHDE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBIK) LUPKYJS W JIMHEHMKUA. TpeyrojbHHK.
BricoTa, Mmennana, Guccekrpuca, uX CBOMCTBA.

PaBHOOenpeHHBIN W  PaBHOCTOPOHHMM  TpPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpolicTBa ¥ TMpU3HAKK PaBHOOEAPEHHOTO TpeyroibHuKa. [lpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBoiicTBa U MPU3HAKU NapaJUIeIbHbIX NpsAMbIX. CyMMa yTilOB TPEyroJIbHUKA.
BHemnue yriael TpeyrojibHUKA.

[IpsMoyronbHbIA  TpeyroiabHUK. (CBOWCTBO MEAMAaHbl MPAMOYTOJBHOTO
TPEYrojbHUKa, MPOBENEHHOW K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
OPSIMOYTOJIBHBIX TPEYTOJIBbHUKOB. [IpAMOYTOJIbHBINA TPEYTOJbHUK C yIJIOM B 30°.

HepaBeHcTBa B reoMETpuU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJblleM yriie U OOJbIIeH CTOPOHE TPEYroJIbHUKA.
[lepneHaUKyIIp U HAKIOHHAS.

I'eomeTprueckoe MecTo TOueK. buccekTpuca yriia W CepeIUHHBIN
NEPHEHIUKYJISP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp M Kpyr, XOpAa M JUaMeTp, HUX CBoiicTBa. B3auMmHoe
pacIooKeHHe OKPYKHOCTH U mpsiMoi. KacarenbHast U cekymias K OKpPY>KHOCTH.
OKpyXHOCTb, BHOHCaHHas B Yrojl. BrnucaHHas # oONHMCaHHasg OKPYKHOCTHU
TPEYTOJIbHHUKA.

8 KIIACC

YetsipéxyronpHuku. [lapamienorpamMm, ero npu3Haku U cBoiicTBa. YacTHbie
Clly4a MapajuieiorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), UX MPU3HAKH U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA U MPHU3HAKH.
[IpssMoyTOJIbHAS Tpanenus.

Merton yasoenust Meauansl. LlenTpanbHas cumMmerpus. Teopema dDaieca u
TeopeMa O IPOMOPIUOHATBHBIX OTPE3KaX.

CpenHue JTMHUM TPEYTroJIbHUKA U Tparneuuu. LIeHTp macc TpeyrojabHHUKa.

[TogoOue TtpeyroabHUKOB, KodddunueHnt mnomodus. Ilpusznaku momoOus
TpeyroibHUKOB. [IpuMeHeHne noqo0ust Mpy peleHn: MPAKTUYECKUX 3a/1a4.



CpolicTBa momanaeil reomerpuueckux ¢uryp. Dopmynbl s IUIOHIAAH
TpeyrojibHUKa, MapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIAIeH
o100HBIX Quryp.

Boeluncnenue miomaaeid TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penieHUH
NpPaKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrila IPsIMOYTOJIBHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKHEe (YHKIIMH
yriioB B 30, 45 u 60°.

BrnucaHHble M LEHTpalbHBIE YIJIbI, YIOJ MEXKAY KacaTelIbHOW M XOPZOil.
Yrnel  Mexay XopaamMu M CeKyUMMHM. BrnucaHHble W ONMCaHHbIE
YEeTBIPEXYTOJIBHUKU. B3anMmHoOe pacnonoxeHue AByX OKpykHocteil. Kacanue
okpyxHocTei. O01ue KacaTeabHbIE K IByM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, xocuHyc, TaHreic yramoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIeCTBO. DOpMyIIbI IPUBEICHMUS.

Pemiennie TpeyroinbHUKOB. TeopemMa KOCHHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTHYECKHMX 3aJad4 C HCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue moaobus. [lono6me cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bexktop, anuHa  (MOIynb)  BEKTOpa,  COHAINpAaBIEHHBIE  BEKTOPHI,
OPOTHUBOMOJIOKHO  HANpPaBICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BeKTopaMu. Pa3nokeHue BEKTOopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopnunHatel BekTopa. CKalsipHOE MPOU3BENCHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapTOBbl KOOPAMHATHI Ha MJIOCKOCTU. YPaBHEHUS MPSIMON U OKPYKHOCTH
B KOOpJMHATAaX, IIEPECEUCHUE OKPYKHOCTEN U MPSIMBIX. METOI KOOPAUHAT U €ro
IPUMEHEHHUE.

[IpaBuiibHBIE ~MHOTOYTOJNBHUKM. JlnmHa  oOKpyXHOCTH. ['pamycHas w
paguaHHas Mepa yIia, BBIUMCIECHHE IJIMH AYr OKpyxkHocteu. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS] TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU (GuUryp (3jeMeHTapHbIe
npeacrasienus). [lapamnensHeiit neperoc. IToBopoT.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «(T'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHMS MPOrpaMMbl  Y4eOHOro Kypca
«["eomeTpus» XapaKTepU3yrTC:

1) naTpuoTHYeCKOe BOCTIMTAHME:

NpOSIBIIGHWEM HHTEpeca K TMPOIUIOMY U  HACTOSAIIEMY POCCHIMCKOM
MaTEeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHUX
MaTEMaTUKOB M POCCUHCKOM MaTeMaTHYE€CKOW MIKOIbI, K HCIOJIb30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaskaaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITTOJTHEHHIO 00SI3aHHOCTEHN Tpa)KIaHUHA U peaTu3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKECHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPaJbHO-3TUYECKUX PUHITUIIOB B ICSITEIIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE B PEIICHUH MPAKTUUYECKUX 3ajaad
MaTEMaTUYECKON HampaBleHHOCTH, OCO3HAHHWEM BaKHOCTH MAaTeMaTHYeCKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUM BCEHM JKM3HU I yCHEImHOW mpodeccruoHambHON
NESTEIBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BHIOOPOM U
OCTPOCHUEM UHANBUIYATLHON TPACKTOPUU 00PA30BAHUS U KU3ZHEHHBIX TUIAHOB C
y4€TOM JIMUYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCThIO K 3MOLMOHAIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PEHICHHM, pacCyXICHUW, YMEHHUIO BUACTh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'O O3HAHMSA:

OpUEHTalMe B JIEATEbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
npe/icTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YETIOBEKA, MPUPOBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTUYeCKOW HayKH Kak cgepbl 4YeToBeYeCKOi
JESTEIBHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH IJISl Pa3BUTUS LIMBUIM3ALINY,
OBJIaJICHUEM SI3bIKOM MaT€MaTUKH U MAaTeMaTUYECKOM KYJIbTYypOH Kak CpeiCTBOM
MO3HAHUSI MHUpA, OBJAJEHUEM MPOCTEHIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NS TEbHOCTH;



6) ¢usuyeckoe BocnUTaHHe, (GOpMHPOBAHHE KYJILTYPbl 310POBbsl H
IMOIMOHATBLHOIO 0JIArONMOJTy HS:

TOTOBHOCTBIO TPUMEHITh MaTEMaTHYECKHE 3HAHWS B HHTEpecax CBOETro
3I0POBBS, BEICHHUS  3JI0POBOTO  00pa3za JKU3HU  (3I0pOBOE  TMHUTAHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATHW W OTIbIXa, peryisipHas ¢dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'O K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUCHTAIMEN Ha NMPUMEHEHHUE MAaTeMaTHYCCKUX 3HAHUU I peIIeHUs 3a7ad
B 00JIACTHM COXPaHHOCTH OKPYKAIOMIeW Cpeabl, IJIaHUPOBAHUS TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX IOCIEICTBUI ISl OKPY)KArOIIeH Ccpejbl, OCO3ZHAaHUEM
II00aJIBLHOTO XapaKTepa AKOJOTHUYECKUX MPOOJIeM U yTeH X peIieHus;

8) apanTanmus K M3MEHSIIONIUMCSH YCJOBHUSIM COIMAJIBLHOI ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHUCTBHSM B YCJIOBHUSX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YYUThCS Yy JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON IEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUN U3 OTBITA JPYTHUX;

HEOOXOAUMOCThIO B  (OPMHUPOBAHWUM HOBBIX 3HAaHHWK, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, IIOHITHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHHUAX, B TOM YHCTIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIUTBI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYK  CHUTyaIllMl0, BOCIPHUHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
IpUHUMAaEeMble peIleHnus U JeHCTBHS, (OpPMYJIHUPOBATH U OICHUBATH PUCKU U
oCJIeICTBUS, (POPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruyeckue JelicTBUA:

e BBUBJISTh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEeMaTHUYECKHX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXIY TMOHITUAMH, (HOPMYIHPOBATH
ONpeAeseHUs]  MOHSATUM, YCTAHABJIWBATH  CYIIECTBEHHBIH  IPU3HAK
KJacCcu(pUKaIli, OCHOBAHUS JUIsi OOOOINCHUS W CpPaBHEHUsS, KPUTEPUHU
MPOBOAUMOIO aHAJIN3a;

e BOCHpPHHUMATH, (QopMynTupoBaTh W  MNPEOOPa3OBLIBATH  CYXKICHUS:
yTBEpAUTENbHBIE W OTpPHUIIATENIbHBIC, €IWHUYHBIC, YacTHBIE W oOIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MaTeMaTHYeCKHEe  3aKOHOMEPHOCTH,  B3aWMOCBS3M |
npoTuBopeurss B (akTaxX, OaHHBIX, HAONIONEHUSX U YTBEPKICHHSIX,
npeJIaraTh KpUTEPHUH TSl BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;
JeNaTh BBIBOJBI C WCIOJIH30BAHMEM 3aKOHOB JIOTHKH, ICTyKTHBHBIX |
MHIYKTUBHBIX YMO3AKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHHUH (TIPSMbIE W OT
MPOTHBHOIO), TMPOBOJIUTH CAMOCTOSATEIHHO HECIIOKHBIE OKa3aTelbCTBA
MaTeMaTH4ecKuX (aKTOB, BBICTpAaWBaTh AapryMEHTAIUIO, TPUBOIUTH
pUMEpHl U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelleHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOUPATh HaWOONee TMOAXOMANIUH ¢ Y4ETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKue JeHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUA,
dbopMmynupoBaTh BOMPOCH, (UKCHUPYIOUIME MPOTUBOpEUUE, MpoOIemMy,
CaMOCTOSATETIbHO YCTAaHaBIMBATh HMCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UINIO, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY TIUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHHE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOATEIHHO (POpMYIHpPOBaTH 000OIIEHNS W BBIBOJBI 10 pe3yjbTaTaM
NpOBEIEHHOTO HAOJIO/IEHUs, HUCCIIEeIOBaHMs, OIEHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BRIBOJOB U 0000IIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpoIlecca, a TaKXKe BBIJBUIaTh
IPEIIOJIOAKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pabora ¢ nundpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(POpPMAIIMH, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3MPOBATh W HHTEPIPETHPOBATH
UHGOPMAIIVIO PA3IMYHBIX BUAOB B (POPM IIPEICTABIICHNUS,

BbIOMpaTh (GopMy MpeACTaBICHUS WHPOpPMAaUM UM HUTFOCTPHPOBATH
pelraeMble 3aJayd  CXeMaMH, JHarpaMMaMHd, HWHOH TrpaduKod | UX
KOMOMHAIIASIMU,

OIICHMBAaTh HAACKHOCTh HMH(MOPMAIMKA [0 KPUTEPHUSAM, MPEIIOKCHHBIM
YUHTEIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KommyHuKaTHBHBIE YHMBepCcaibHbIe YUeOHble 1eiCTBUA:

BOCIIPUHUMATL H (1)OpMy.HI/IpOBaTI> CYKACHUA B COOTBETCTBUU C YCIOBUAMHU
" ICJIMHU O6HIGHI/I}I, SICHO, TOYHO, 'PaMOTHO BBIPAKATbh CBOIO TOUKY 3PCHUA



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS 1O XOJYy pelIeHUs
3aJ1ayu, KOMMEHTUPOBATH MOJTYyUYEHHBIN pe3ybTaT;

B XO7le OOCYKJIEHHUS 3a/1aBaTh BOIMPOCHI MO CYHIECTBY OOCYK/1aeMON TEMBI,
npoOJIeMbl, pelIaeMoi 3a7a4u, BbICKA3bIBaTh MU, HAIIEJICHHbIE HA MOMCK
pEIIeHHs, COIMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JAHAJIOTa, OOHApYXUBaTh pa3iu4Me€ M CXOJCTBO IO3UIIMHA, B
KOppeKTHOU (hopme hOopMyITHpOBATh PA3HOIIIACHS, CBOU BO3PAYKEHUS;
NOpPENICTABISATh  PE3yJIbTAThI pElIeHHS 3a/1ayi, IKCIIEPUMEHTA,
UCCJIeIOBAaHUs, TIPOEKTa, CAMOCTOSATEIHLHO BEIOMpATh (JOpMaT BHICTYIUICHUS
¢ y4€TOM 3ajiau NMPE3eHTALUU U OCOOEHHOCTEH ayIUTOpUH;

NOHUMATh U MCTOJIb30BaTh MPEUMYINECTBA KOMAHAHON M WHIUBUYaIbHOU
paboThI MpHU pelIeHnH Y4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

NPUHUMATH 1I€JIb COBMECTHOM J1€ATeNbHOCTH, TUIAHUPOBATH OPraHU3aIUI0
COBMECTHOWM paloThl, paclpeAeniarb BUIbl pPabOT, JOTrOBapUBAThCH,
o0CyXJlaTh MPOIECC U pe3yiabTaT paboThl, 0000IIATh MHEHHS] HECKOIbKHUX
JIIOEH;

y4acTBOBaTh B TPYNMHoOBBIX (opMax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOW JIEUCTBUS C JPYTUMH WICHaMH KOMAaHJIbI,
OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUS.

PerynsiTuBHbIe YHMBepcaJbHble YieOHbIe JeiCTBUSA

Camoopranusanus:

CaMOCTOSATEIILHO COCTABJISIThH IJIaH, aJTOPUTM pEIIeHHs 3aiadd (WU ero
4acTh), BBIOMPATh CHOCOO pelieHHs ¢ YYETOM HMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHpPOBAaTb M KOPPEKTUPOBATH
BapUAHTHI PEIICHUM ¢ y4ETOM HOBOI MH(POPMAIIHH.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTEJIEKT:

BJIaJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yibraTa
pElIeHHs] MaTeMaTHYEeCKOM 3a1auH;

NPEBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JCSTEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTENH;

OILICHMBATh COOTBETCTBUE PE3YJIbTaTa JIEATEIbHOCTH MOCTABIEHHOMN 1eJIU U
YCIIOBUSM, OOBSICHATH NMPUYUHBI JTOCTIXKEHHUS WIM HEIOCTH)KCHUS e,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEJMETHBIE PE3YJIbTATBI



K xoHmy oOyuenus B 7 kJjacce OOyJarOmMKCS TOIYyYUT CIECAYIOIIHNE
IPEAMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh UW3y4YeHHBIE TE€OMETpHUYECKHE (QUTYpBI, ONpENeNsiTh HX
B3aMMHOE pACIOJIOKEHHE, H300pakaThb TIeoMeTpudeckrue (UTYphI, BBIOIHATH
YEpTEeKH M0 YCIOBHIO 3anaud. M3MepsiTh JNUHEWHBIE W YIJIOBBIE BEJIMYMHBI.
Pemrats 3aa4n Ha BEIYMCIIEHUE JJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Henate TpyOyro OIIEHKY JMHEWHBIX W YIJIOBBIX BEJIMYUH TPEIMETOB B
peanbHON >KM3HU, Pa3MEPOB MPHUPOAHBIX O0BEKTOB. Paznnuarh pa3Mepsl ATHX
O00BEKTOB MO MOPSAKY BETUUHUHBI.

CTpouTh 4epTeKHU K FT€OMETPUUECKUM 3a/1a4aM.

[lonp30BaThCs NpPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCHOJIb30BATh
NPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUH 3a]1a4.

[IpoBOAUTE JOTUYECKUE PACCYKICHUS C HCIOJIb30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[lonb30BaThCs MpU3HAKAMHU PABEHCTBA IMPSMOYTOJBHBIX TpPEYrOJIbHUKOB,
CBOMCTBOM  MEAHWaHbl, MPOBEAEHHOW K THUIOTEHY3€  MPSIMOYTOJIbHOTO
TPEYTOJIbHUKA, B PEIIEHUN F€OMETPUUECKHUX 3aay.

Onpenensate NapaJIeIbHOCTD MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpenensaTe napajjieIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA
PaCCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOU MPSMOM.

Pemrats 3a7aumn Ha KieTyaTol Oymare.

[IpoBOIUTH BBIUMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIE 3HAUYCHMS
VIJIOB B TE€OMETPUYECKMX 3aJadyax C UCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB yIJOB, OOpa30BaHHBIX TNpU
NEpPECEYEHNUN JABYX IMapajulesIbHBIX NPSMBIX CeKylleil. Pemare npakTuueckue
3a/1a4M Ha HAXOXIEHUE YIJIOB.

Brnanerp MNOHATHEM TE€OMETPHUYECKOIO MECTa TOYEK. YMETh OIPEIEIATh
OMCCEeKTPHCY yIJla U CEepeUHHBIN MEPICHIUKYIISP K OTPE3KY KaK reOMETPUUECKHe
MeCTa TOYEK.

@opMyIUpOBaTh OMNPENECIEHUS OKPYXKHOCTH MU Kpyra, XOpIbl U IHAMETPa
OKPY’KHOCTH, TI0JIb30BAaThCSI UX CBOMCTBAMU. ¥ METh ITPUMEHSTH 3TH CBOMCTBA MpHU
penieHnuy 3aaad.

Brnanerp MOHATHEM ONMCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh
HaxoAuTh €€ ueHTp. [lonmb3oBaThcsi (pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYTOJIbHUKA TIEPECEKAIOTCA B OJHOM TOYKE, M O TOM, UYTO CEPEIAUHHBIC
NEPNEHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OJTHOM TOUKE.

Branerp noHSATHEM KacaTebHOW K OKPY’KHOCTH, MOJIb30BATHCSI TEOPEMO O
NEPHEHIUKYISIPHOCTU KacaTeIbHON U pajnyca, NPOBEIEHHOTO K TOYKE KaCaHHUS.



[lonb30BaThCS MPOCTEUIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMH, TOHUMATh
UX MPAKTUYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHSI C TTIOMOIIBIO IIUPKYJIIS U
JIMHENKU.

K xoniy oOyuenus B 8 kiacce oOydaromuiicss MONYYHUT CIIETYIOIINE
NPEIMETHBIE PEe3yIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, HUX DJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMM MPHU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

[IpuMeHsAT, CBOICTBA TOYKM IEpPECEUYEHHs] MeAHaH TPEeyrojibHUKa (LIEHTpa
MAacc) B pEIlIEHUH 3a/1ay.

BrnageTs monsiTMeM cpelHeW JIMHUU TPEYTOJIbHUKA U TPameiuu, TPUMEHSITh
X CBOMCTBa MpH pEUICHUU TeoMeTpuueckux 3aaad. [lomp3oBarbesi Teopemoit
daseca ¥ TEOPEMOI O MPOMOPIIHMOHATBLHBIX OTPE3KaX, MPUMEHITh UX JJIs1 pEIICHUS
NPAKTUYECKUX 3a/ad.

[IpumeHsTh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIICHUH T€OMETPUUYECKUX
3azady.

[lonb3oBaTecsi Teopemoit [ludaropa mang pemieHUss TEOMETPUUYECKUX |
npakTHyeckux 3anad. CTpouTh MaTeMaTHYEeCKyH0 MOJEelb B MPAKTUYECKUX
3a/layax, CaMOCTOSITENIbHO JeJIaTh YePTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Bnagets mnoHATHSMU CcHUHYyca, KOCMHyca M TaHTE€HCa OCTpPOro yria
PSIMOYTOJILHOTO TpeyroyibHUKa. [1071630BaThCsl STUMU MOHATUSIMHU JJIST PEIICHUS
NPAKTUYECKUX 3a7ad.

Boruncnars (pa3nuuHbIMU cTIOCO0aMH) TUIOHIAAL TPEYToJIbHUKA U TUIOMIAAH
MHOTOYTOJIbHBIX ~ (puryp (mosib3ysich, TJ€ HEOOXOAUMO, KaJbKYyJISITOPOM).
[IpuMeHsTh IONTyYeHHBIE YMEHUS B MIPAKTUUECKHUX 3a/1ayax.

BnageTs TOHATHSMHU BIHUCAHHOTO W IEHTPAJIBHOTO YIJa, HCIOJIb30BAaTh
TEOPEeMBI O BIMCAHHBIX yIiaX, yriiaX MEXAy XOpJaMu (CEKYIIUMH) U YIiie MEXIy
KacaTeJIbHOUM U XOpI0i MpU PEIICHUH TeOMETPUUECKHUX 3a/1a4.

BnageTs moHsATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpuMeHsATh TOJIy4eHHbIC 3HAHHS Ha MPAKTHKE — CTPOUTH MaTeMaTHUYECKHE
MOJIENU 7S 3a/1a4 peabHOM JKU3HHU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS
C TpPUMEHEHUEM TMOA00US U TPUTOHOMETPHUH (TOJB3YACh, TJE HEO0OXOIUMO,
KaJIbKYJISITOPOM ).

K xoHiy oOyuenus B 9 kuacce oOydaromuiicss MONYYHUT CIIETYIOIINE
NPEIMETHBIE PEe3yIbTaThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPBIX YIJOB, HAXOAUTh C HUX
MOMOIIBI0 Pa3IMYHbIE 3JIEMEHTHl MPSMOYTOJIBHOTO TPEYroJIbHUKA («pEIIeHHe



IPSIMOYTOJIEHBIX TPEYTOJIBHUKOBY). HaXoMUTh (C MOMOIIBI0 KabKYIISATOPA) JJIAHEI
Y YTIIBI TSI HETAOJIMIHBIX 3HAYCHUH.

[Tonk3oBaTbest popMynamMu MPUBEACHHUS W OCHOBHBIM TPHUTOHOMETPHUECKUM
TOKIECTBOM JIJIi HAXOXKIEHUS COOTHOIICHHH MEXAY TPUTOHOMETPHUSCKHUMH
BEJIMYNHAMM.

Hcnons30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JUISI HAXOXKJICHUS Pa3InIHBIX
DJIIEMEHTOB TPEYroJbHUKA («PEIICHHE TPEYrOJIbHUKOBY»), MPUMEHATh WX IpHU
pEIIeHUU TEOMETPUIECKIX 3a]1aH.

Bnagerp moHsTHAMH ~— TIpeoOpa3oBaHHS ~— MOAOOHUS, COOTBETCTBEHHBIX
AJIEMEHTOB MOAO00HBIX Guryp. [loB30BaThCS CBOWCTBAMU MOI0OMS POU3BOIBHBIX
buryp, yMeTh BBIYHCIATH [UIMHBI W HAXOIUTh YIIBI y TOAOOHBIX (uryp.
[lpuMeHATh CBOWCTBAa TMOMOOMS B TPAKTHUECKUX 3a7adax. YMEThb INPUBOJIUTH
puMepbl TOJOOHBIX (GUTYP B OKPYKAIOIIEM MUE.

[Tonk30BaThCs TEOpEMaMH O MTPOU3BEICHNUN OTPE3KOB XOPII, O MIPOU3BEICHUN
OTPE3KOB CEKYIINX, O KBaapaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpPAMH, MOHUMATh MX TE€OMETPHUSCKUNW W (DU3MUeCKHid
CMBICJI, TPUMEHSATh WX B PEIICHUH TEOMETPHUECKUX M (PU3NICCKUX 3ajaad.
[TpuMeHATh CKaIsipHOE IPOU3BEICHNE BEKTOPOB JIJIsl HAXOXKIEHUS JJIMH U YTJIOB.

[Tonp30BaThCsT METOJOM KOOPJAWHAT HA TIUIOCKOCTH, INPUMEHSITH €ro B
pEIIeHNN TEOMETPUICCKIX U TIPAKTHUECKUX 3a1a4.

Bnaners MOHATHSMU TPaBUILHOTO MHOTOYTOJBHHUKA, IJTMHBI OKPYKHOCTH,
JUIMHBI TYTH OKPY)KHOCTH W pPaJMaHHON MEphl yria, yMeTh BBIUUCIATH TUIOMIATh
Kpyra u ero 4acteid. [I[puMeHsTh moydeHHbIC YMEHHSI B MPAKTUICCKUX 3a/1a4yax.

Haxomuth ocu (WU HEHTPHI) CUMMETpHH (UTYp, TPUMEHSATH JIBMKCHUS
TUTOCKOCTH B MPOCTEHIIINX CITydasiX.

[TpuMeHATh TIONTydeHHBbIC 3HAHHUS Ha MPAKTHKE — CTPOUTH MaTEeMaTHUECKUE
MOJIEITH JIJIS 3a]1a4 peajbHON KU3HU U MPOBOIUTH COOTBETCTBYIONINE BHIYUCIICHIS
C TpPUMEHEHHEM IOAO00US M TPUTOHOMETPHUYECKUX (QYHKIHHA (MOIB3YSICh, TIe
HEO0OXOIUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iejioB U TeM

KoauuecTBO 4acos

JIeKTPOHHbBIE (LM(pPOBbIE)

Ne i/ KoHTpoJibHbIE
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI
IIpocrenmme reomeTpudeckue GUrypsl v
1 (om0 ”HIHH IF/I e elime FGOMS)I‘ I/I}‘,-IpeCKI/IX 14 0 bromorexa LOK
11X CROHCTEA. HISMEp p https://m.edsoo.ru/7f415¢e2¢
BEJIMYUH
bubmuorexa [JOK
1
2 TpeyrombHiicn 22 https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHble npsiMble, CyMMa YTJI0B 14 | bu6mmoreka [JOK
TPEYrOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxpyxHOCTb U KpyrT. I 'eomeTpruueckue 14 | bu6mmoreka [JOK
IOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
bubmuoreka [JOK
7 4 1
> HosToperne, 0do0menne sHannii https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4




8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acos

DJIeKTpPOHHbBIe (LM(ppPOBbIE)

Ne i/ KoHTpoJibHbIE
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 q N 12 | bubmuoreka [JOK
CTRIPEXYTOTBHIIH https://m.edsoo.ru/7f417e18
T o eopemMa o
, eopema daneca u TeopeM ) y 1 BuGmiorexa LOK
IIPOMOPLIMOHAIBHBIX OTPE3Kax, MOJ00HbIE hitps-//m.cdsoo.ru/7f417c18
TPEYrOJIbHUKH
I1 .H €HHE IIOLAEH
3 HOTHALE. TIAXOACIEHIE TUIOTH 1[1; pur 14 1 bu6mmoreka [JOK
TPEYTOILHIKOB H MHEOTOYTOIRH P https://m.edsoo.ru/7f417e18
[Tnommaay mogoOHBIX Guryp
4 Teopema [Iudaropa u Hauana 10 | bu6mmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrubl B OKpYKHOCTU. BriicanHbie u
OTMCAHHBIE YETBIPEXYTOJIbHUKH. bu6mmoreka [JOK
5 13 1
Kacarenbnsle k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bubmuoreka [JOK
i 4 1
6 HosToperne, 0bo0menne sHannii https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6




9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acos

DJIeKTPOHHbBIe (LM(POBbIE)

Ne i/ KoHTpoJbHbIE
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 | bu6mmoreka [JOK
CUHYCOB. PenieHre TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
) [TpeoOpazoBanwue mopoous. MeTpudueckue 10 | bubmmoreka [JOK
COOTHOILLIEHUs B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
12 1
3 Bexropet https://m.edsoo.ru/7f41al2c
4 i K MHAThI HA TUIOCKOCTH 9 1 bromorexa LOK
CHAPTOBLT KOOPA " https://m.edsoo.ru/7f41al2c
IT € MHOI'OYI'O . a
. PaBUIIbHBI ME Z y; IJ)H;(HI/IK;/I JonnH . . BuGmiorexa [IOK
OXPYRHOCTH H IO Hv pyra. https://m.edsoo.ru/7f41al2c¢
Beruncnenue miomanei
bubmuorexa [JOK
1
6 Jlpusicerus miockocTh 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTHU3AIUS 7 | bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6
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[Togonbckoro B.E., O61iecTBO ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
Wznarensckuii uentp «BEHTAHA-I'PA®»; AkunonepHoe 00111ecTBO

«H3paTenbcTBO «HpOCBCI_HCHI/IC»



METOJUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

['eomeTpus : AUIAKTUYECKUE MaTEpHAIBI : 8 KJIacc : MOCOOHe IS yJaruXxcst
oO1reo6pazoBarenbHbIX opranuzanuid / A.I'. Mepainsk, B.b. [Tononckuii, E.M.
PabunoBu4 u 1p. —M. : Benrtana-I"pad, 2022.

['eomeTpus : AUIAKTUYIECKUE MaTepHAIIBI : 9 KJacc : MocoOue IS yJaruxcst
oO1reoOpazoBarenbHbIX opranuzanuii / A.I'. Mepainsk, B.b. TTononckuii, E.M.

PabunoBu4 u 1p. —M. : Benrtana-I"pad, 2022.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mnorexa IIOK



		2023-10-05T16:17:26+0700
	Титова Марина Николаевна




