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HHOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJMH M3 OCHOBHBIX pAa3JElIOB IIKOJBbHOM MaTEeMaTHKH,
UMEIOIIUI CBOEH LENbI0 O0ECNEeUYnTh M3YyYEHHE CBOWCTB U pa3MepoB (Quryp, ux
OTHOLIEHW W B3aUMHOE PACHOJIOKEHHE, OINHPAETCS Ha  JIOTHYECKYIO,
NIOKa3aTEIbHYI0 JUHUIO. [[eHHOCTh M3y4eHUsI TEOMETPUM HAa YPOBHE OCHOBHOTO
o0miero o6pa3oBaHus 3aKII0OYAeTCS B TOM, YTO OOYYAIOIIUICS YYUTCS MPOBOAUTH
JOKAa3aTeJIbHbIE PACCYXKACHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
VCTUHHBIE YTBEPXKICHUS M CTPOUTh KOHTPHPHUMEPBI K JIOKHBIM, MPOBOJIUTH
pacCyXJIeHHs «OT IIPOTHBHOIO», OTJIWYaTb CBOMCTBA OT IIPU3HAKOB,
(opMynupoBaTh OOpaTHBIE YTBEPKICHUSI.

BTopoil uenpr0 H3y4eHHS] TE€OMETPUM SABJSETCS MCIOJIB30BaHUE €€ Kak
MHCTPYMEHTA MpPH PEHICHUH KaK MaTEeMaTHYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOUIMXCA B peanbHOM ku3HU. OOyyaromuics MAOKEH Hay4duThCs
OIpEAEIUTh TEOMETPUUECKYI0 (PUrypy, OomucaTh CIOBaMH JQHHBIA YepTEX WU
PUCYHOK, HalTH TUIOIIA/Ib 3€MEJIBHOIO Y4acTKa, paCCUYUTaTh HEOOXOAUMYIO JITTUHY
ONTOBOJIOKOHHOTO Ka0essi wih TpeOyemble pa3Mepbl Tapaxka sl aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHAS JIMHUA B U3YYEHUU TE€OMETPUHU.
[Ipu pemeHuu 3agad MPaKTUUYECKOIO XapakTepa OOYyYaroIIMKCS Y4YUTCS CTPOUTH
MaTeMaTUYeCKHE MOJEIHU  peajbHbIX JKU3HEHHBIX CHUTyalHil, MPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTD MOJTYYEHHOTO pe3yJIbTaTa.

KpaiiHe BaxHO MNOAYEPKHUBATH CBSI3M T€OMETPUU C JPYTUMHU YUEOHBIMH
npeaMeTaMu, MOTUBUPOBATh UCIIOJIB30BaTh ONPEICICHUS T€OMETPUIECKUX QUTyp U
MOHATHH, JIEMOHCTPUPOBATH IMPUMEHEHUE TMOJYYCHHBIX yMEHHH B QU3UKE U
TEXHUKE. OTH CBA3M Hauboiee spKO BUAHBI B TeMmax «Bekropbi»,
«Tpuronomerpuueckue cooTHOUIEHUs», «Meroax koopauHaTy u «Teopema
[Tudaropar.

VYuebnniii kypc «l'eoMeTpusi» BKIIOYACT CICTYIOIINE OCHOBHBIE pa3leiibl
conmepxkanusi: «l'eomerpuueckue ¢Gurypsl W UX CcBoWcTBay, «lM3mepeHue
r€OMETPUYECKUX BEIMYUHY, «/[eKapTOBbI KOOPIMHATHI HA IIIOCKOCTH, «BekTopbI»,
«JIBmxkeHus miockoctny, «IIpeodpazoBanus mog00us».

Ha u3yuenue yuebHoro kypca «l'eomerpusi» orBoautcs 204 daca: B 7 kiacce
— 68 yacoB (2 yaca B Hezelo), B 8 Ki1acce — 68 yacoB (2 yaca B HeZleN0), B 9 kinacce
— 68 yacoB (2 yaca B HEJEINIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

HavansHable noHssTHA reomeTpud. Touka, npsmasi, OTpE30K, Jyd. YTos. Buasl
yriaoB. BepTukanbHble W CMeXHbIE yribl. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiiensHOCTh U MEPIEHINKYISIPHOCTD IPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOr cummeTpuu. [Ipumepst
CUMMETPHH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TOCTPOEHHUS C IOMOIIBK) LMPKYJIS U JUHEHKH. TpeyrojapHUK.
Bricorta, Mmennana, OuccekTpuca, UX CBONCTBA.

PaBHOOenpeHHBIE W pPAaBHOCTOPOHHHUW  TpeyroyibHUKW. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa U MPU3HAKKU PaBHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBoiicTBa 1 NpHU3HAKU NapAJIENIBbHBIX NPAMBIX. CymMMa yIiIoB TpEyroJjbHUKA.
Breninue yribel TpeyroiabHUKa.

[IpsmoyrosbHbI ~ TpeyroJbHUK. (CBOMCTBO MEAWAHBI NPSIMOYTOJIBHOTO
TPEYrOJIbHUKA, IPOBEAEHHOM K TUIIOTEHY3€e. [Ipu3HaKku paBeHCTBa IPAMOYTOJIbHBIX
TPEYTrOJIbHUKOB. [IpsMOYTONBHBIN TPEYTOIBHUK C yrioM B 30°.

HepaBeHncTBa B reoMeTprn: HEPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JIJIMHE
JOMaHoOW, TeopemMa O OoJblIeM yrie H OOJbIIe CTOPOHE TpPEYroJbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe wmecto Todek. buccekrpuca yriia ©W - CEpeOUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb U Kpyr, XOpAa M JHAMETP, HX CBOWCTBA. B3auMmHOe
pPAacmoJIOKEHUE OKPYKHOCTH M mpsiMor. KacarenbHas U cekymias K OKPYKHOCTH.
OkpyXHOCTb, BIHMCaHHas B Yroi. BrucaHHas W oONMCaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KJIACC

Yereipéxyronpauku. [lapautenorpaMmm, ero npu3Haku U CBOMCTBA. YacTHbIE
cllydau TapajieorpaMmoB (TIpsIMOYTOJBHUK, poMO, KBajapaT), MX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpamemnusi, €€ CBOMCTBA M MPHU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

Meton ynBoenuss menuanbl. LlenTpanbHas cumMmerpus. Teopema Paseca u
TEOpEMa O MPOMOPLUMOHAIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuKa.

[Tonobue TpeyronpbHUKOB, KOdhPuimeHt momoous. IlpuzHaku mnomoOus
TpeyroiabHUKOB. [I[puMeHenne mogo0us Mpu pelieHnH MPaKTUIECKUX 3a/1ad.



CaoiictBa miomiaae reomerpuueckux ¢uryp. PopMmynsl Ui IUIOMIAAA
TPEYTOJIbHUKA, MapauieiorpaMMa, pomOa u Tpanenuu. OTHOIICHHWE IIIOMAAeH
no1I00HBIX uryp.

Brruncnenue miomaaei TpeyroJjbHUKOB U MHOTOYTOJbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa npu pernieHun
MPAKTUYECKUX 3a7a4.

CunHyc, KOCHMHYC, TaHT€HC OCTPOrO YyIJia MPSAMOYTOJIbBHOTO TPEYTroJIbHUKA.
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO. TpUTOHOMETpUUYECKHE (YHKIIMH
yrioB B 30, 45 u 60°.

BrincanHble 1 LIEHTpaIbHBIE YIJIBL, YTOJI MEXIAY KacaTEeJIbHOU U XOPAOH. Y TJIbI
MEXAY XOpJaMU M CEKYIIUMHU. BNUCaHHBIE W ONMUCAHHBIE YETHIPEXYTOJIBHUKHU.
B3anmHoe pacrnosniokenune ABYyX OKpyxkHocTeil. Kacanue okxpyxkHocrteir. OOmiue
KAacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xkocuHyc, TaHreic yramoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAeCTBO. DOPMYJIIBI IPUBEACHMUS.

Pewenue tpeyronbHukoB. TeopeMa KOCHHYCOB M TeopeMa CUHYcOB. Pelienue
MPaKTUYECKUX 3aJ1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanme nomoous. [Togodue COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpon3BeIeHUH OTPEZKOB XOP, TEOPEMBI O IPOU3BEAECHUU OTPE3KOB
CEKYLINX, TEOpEeMa O KBaJIpaTe KacaTeIbHOM.

Bektop, JgnuHa  (MOIyJib)  BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAINPaBJIEHHbIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallid HaJ BEKTOpaMu. PasjokeHue BEKTOpa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaMm. KoopaunHarsl BekTopa. CKalsIpHOE INPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIs1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBbI KOOPAMHATHI HA TUIOCKOCTU. Y PaBHEHUSI IPAMOU U OKPYKHOCTU B
KOOpPJIMHATAX, MEPECEYEHUE OKPYKHOCTEW W NpAMbIX. MeToa KOOpPAHWHAT U €ro
IIPUMEHEHUE.

[IpaBuinibHBIE MHOTOYTOIBHUKH. [[1TMHA OKpYy)XHOCTH. [ panycHas u paauaHHas
Mepa yrja, BBIUMCICHWE JJIMH Ayr OKpyXHocTeu. Ilmomans kpyra, cekropa,
CerMeHTa.

JIBMKEHUsI TUIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (JIeMEeHTapHBIC
npencrasiienns). [lapamensublii nepenoc. [ToBopor.

INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaTbl OCBOCHHUS IpOrpamMMmbl  y4eOHOro Kypca
«I"eomeTpus» XapaKTepHU3yHOTCS:

1) maTpuoTHYecKoe BOCIINTAHHUE:

IPOSIBJICHUEM HMHTEpeca K IMPOLUIOMY M  HACTOSIIEMY POCCHUHCKOU
MaTEMAaTUKH, IECHHOCTHBIM OTHOIIEHUEM K TOCTH>KEHHSM POCCUMCKUX MaTEMAaTHUKOB
U POCCHUNCKOW MaTeMaTHYECKOW IIKOJBI, K HCIIOIb30BAHUIO 3TUX AOCTHKEHUN B
APYTUX HayKax U MPUKIAJHBIX chepax;

2) rpakIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHHUIO O0S3aHHOCTEW IrpakIaHWHA U peaju3alid ero
OpaB, TMpPEACTaBIEHUEM O MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHHUPOBAHHUSA
Pa3IMyYHBbIX CTPYKTYp, SABJICHUH, MpoLEeayp Tpa)kJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K 00CYXACHUIO ITUYECKUX MPOOJIEM, CBA3AHHBIX C
MPAaKTUYECKUM TPUMEHEHUEM JOCTHKEHUW HAayKH, OCO3HAaHHEM BaXXHOCTH
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSITENBHOCTH YUYEHOTO;

3) TpyZoBoe BOCIMTAHHE:

YCTAHOBKOM Ha AaKTUBHOE YYacTME B PEIICHUHM MPAKTHYECKUX 3a]a4
MaTeMaTUYeCKOW HAMpaBIEHHOCTH, OCO3HAHUEM BAXXHOCTU MATEeMaTHYECKOTro
o0pa3oBaHMsI Ha TPOTSHKEHUU BCEH KU3HU ISl YCHEIIHOW MpO(ecCHOHAIbHOU
JESTeIbBHOCT W Pa3BUTHEM HEOOXOJUMBIX YMEHHUM, OCO3HaHHBIM BBIOOPOM U
NOCTPOEHUEM WHIUBUAYATbHONU TPAEKTOPUU 00pa30BaHUs U )KM3HEHHBIX IIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, PEUICHUH, pacCyXIACHHH, YMEHUIO BHUJIETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSI:

OpUEHTalMe B JESATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEIIOBEKA, MPUPOABI U
oOmiecTBa, MOHMMAaHHEM MaTeMaTHMYECKOM HayKh Kak cdepsl dyeroBedecKon
NEATEIbHOCTH, JTAllOB €€ pa3sBUTUSA W 3HAYMMOCTH Ui PA3BUTHUS LMBHIIM3ALNH,
OBJIAJICHUEM $I3IKOM MATEMAaTHKH W MaTeMaTHYECKON KyJIbTYypOH Kak CpelCTBOM
NO3HAHUSA MHpPA, OBJIAJICHUEM MPOCTEHIIMMHU HaBBbIKAMHU HCCIEA0BATEIIbCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (POPMHPOBAHHE KYJLTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0/1aroNOJyYHUs:

TOTOBHOCTBIO IIPUMEHATH MAaTEMAaTHYECKUE 3HAaHUA B MHTEpPECax CBOETO
3I0pOBbsl, BEACHMsS  3J0pOBOro  oOpa3a JKM3HM  (30pOBOE  IHTAHUE,
cOaMaHCUPOBAHHBIA PEXHUM 3aHATHM M OTAbIXa, peryispHas (¢uznueckas



aKTUBHOCTb), COPMUPOBAHHOCTBIO HaBbIKA pe(iieKCUN, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3KOJOTHYECKOE BOCTIHTAHHE:

OpUEHTAalMEl Ha MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUN JUIsl pEeIIEHUs 3a/1a4 B
00JacTU COXPaHHOCTU OKPY>KAIOILIEH Cpelibl, MJIaHUPOBAHUS MOCTYNKOB U OLIEHKH
UX BO3MOKHBIX IOCJIEICTBUN JJIsl OKPY’KAIOLIEH Cpe/ibl, OCO3HAHUEM IJ100aIbHOIO
XapakTepa 3KOJOTHYECKHUX MPoOJIeM U IMyTel X pelieHus;

8) apmanTanMsi K M3MEHSIIOIMMCS YCJIOBHSAM CONHMAJLHONH M MPUPOTHOM
cpenbl:

TOTOBHOCTBIO K JICWCTBHUSIM B YCIIOBUSAX HEONPENEIEHHOCTH, NOBBIIIECHUIO
YPOBHSI CBOE€W KOMIIETEHTHOCTH 4€pe3 NMPAKTHYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUTHCS y APYTHUX JOJIEN, TPUOOPETATh B COBMECTHOM I€ATEIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHUIMU U3 ONBITA IPYTHUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHUH, B TOM UHUCIE
(GopMyIupOBATh UJIEU, TOHATHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUIX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HaBaTh JE(UUUTHI COOCTBEHHBIX 3HAaHUUA W
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBAaTh  CTPECCOBYK)  CHUTyalUIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYal[MI0 KaK BbBI30B, TPeOYIOIIMUNA KOHTpPMEp, KOPPEKTHPOBATH
OpUHUMAaeMble pelIeHuss U JeWCTBUSA, (OPMYyJIUMPOBATh W OLIEHUBATh PUCKH U
MOCJIEICTBUSL, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE Y4eOHbIE eiiCTBUSA

ba3oBble 1ornueckue aeicTBM:

+  BBIABIIATh M XapaKTCPHU30BaTh CYIICCTBECHHBIC MPHU3HAKA MATEMaTHYCCKUX
O00BEKTOB, TOHATHH, OTHOIICHWU MEXKIYy TOHATHIMH, (POpPMYyIUpPOBATH
OTIpEJICICHHUS] ~ TOHSATUH,  YCTAaHABIWBAaTh  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(ukanuyu, OCHOBaHHS i OOOOIICHWS W CpPaBHEHHS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

« BOCIpUHUMATh, (OpMyIupoBaTh W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpHUIATEbHBIC, C€AMHUYHBIC, YaCTHBIE M OOIIHeE,
YCIJIOBHBIE;

+  BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS
B (bakTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPXKICHUSX, Mpejiaratb KpUTepuu

JUISl BBISIBJIIEHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;
.+ JIeJaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H



WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHaJIOTHH;

pa30upaTh TOKa3aTeIbCTBA MATEMATHYECKUX YTBEPKICHUM (TIPSIMBbIE U OT
MPOTUBHOTO), TMPOBOAWTH CAMOCTOSITEIIBHO HECIOKHBIC JT0Ka3aTeIhCTBA
MaTeMaTH4eCKuX (paKkTOB, BRICTpAaUBATh ApTYMEHTAIIHIO, IPUBOAUTH TPUMEPHI
U KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,

BBIOMpaTh CIOCO0 perieHus Yy4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpaTh HamboJee TMOAXOMANIUNH C yIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBhle ucciieqoBarejbLCKHe 1eiCTBUSA.

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT MO3HAHUA,
dbopMyaMpoBaTh BOMPOCH], (DUKCUPYIOIIME MPOTUBOpEUHEe, MpodIieMy,
CaMOCTOSATEIIFHO YCTaHABIMBATh HCKOMOE U TaHHOE, (HOPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITHIO, MHCHHUE;

MPOBOJUTH IO CAMOCTOSITEJILHO COCTaBJICHHOMY IUJIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJBIIIOE MCCIEAOBAHKUE M0 YCTAaHOBIEHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOIONCHUS, WCCICAOBaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE TIpollecca, a TaKXKe BBIIBUTATh
TIPEATOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH HEJAOCTATOYHOCTh W M30BITOYHOCTh HH(OpPMALMM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATH M HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS;

BBIOMpaTh (opmMy mpenacraBieHuss UHGOpPMAMUM UM WIUTIOCTPUPOBATH
perraemMbie  3a7aydl  CXeMaMH, JuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMHAIIMSIMHU;

OLICHMBATh HAJIEXKHOCTh HH(OpPMALMU 1O KPUTEPHUSAM, MNPEITI0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHHSI B COOTBETCTBUM C YCIOBHUSIMU U
HEeIsIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PCHUS

B YCTHBIX M TNHUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOJy PEIICHUS
3a/1a4d, KOMMEHTHPOBATh MOJYYEHHBIN pe3yIbTarT;

B XOJIe OOCYXXJI€HHUS 3a]laBaTh BOIPOCHI MO CYIIECTBY OOCYX/IaeMOW TEMBbI,
npoOeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh WEH, HAIICJICHHbIE HA MOMCK
pEIICHUS, CONOCTABIIATh CBOU CYXKJIECHUS C CYKICHUAMU IPYTUX YUYACTHUKOB
auanora, OOHApYXUBaTh PAa3IU4He M CXOJICTBO TO3UIMN, B KOPPEKTHOU



dbopme popMyIHpPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

«  TMPEJACTaBIATh PE3yJbTAaThl PEIICHUS 3aaud, SKCIIEPUMEHTA, HCCIICIOBAHNS,
IPOCKTA, CAMOCTOSATEILHO BHIOMPATh (hOpMAT BBICTYIUICHHUS C YUETOM 3a71ad
NPE3CHTAIIMNA U 0COOCHHOCTEH ayIMTOPHH;

* IIOHMMATb W HCIIOJIb30BATh IPCUMYIICCTBA KOMaHHHOﬁ )51 HHI[HBI/II[yaJIBHOﬁ

paboTHI NPU PEIICHUN YUEOHBIX MaTEMaTHYECKHUX 3a/1aY;

+ TPUHUMATH 1LIETh COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPTraHU3AIMIO
COBMECTHOM paboThI, pacipeieisaTh BUABI padOT, TOTOBAPUBATHCS, 00CYKAATh
MPOIIECC U PE3ybTaT PadOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

+  Yy4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (00CyX1eHUsI, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI W JApPYTWE), BBIMOJHATH CBOK YacTh palbOTHl H
KOOPAMHUPOBATH CBOU JCHCTBHS C IPYTMMH YJI€HAMHU KOMaHJbI, OIICHUBAThH
KayecTBO CBOETO BKJaJa B  OOmMIA  TPOAYKT MO  KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

+  CaMOCTOSITEJIbHO COCTaBJATh IUIAH, aJTOPUTM pEIIeHUs 3aaayd (WM €ro
4acTbh), BBIOMpaATh CIOCOO pEIICHHS C Y4E€TOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEW, apryMEHTUPOBaTb M  KOPPEKTUPOBATh
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:
- BJAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca U pe3ysibTara

peIICHUA MaTeMaTHUYEeCKOM 3agda4u,

+  NOPEABUIETH TPYAHOCTU, KOTOPBIE MOTI'YT BO3ZHUKHYTH IIPU PEIICHUM 3a1a4H,
BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

+ OIICHHMBAaTh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTH IMOCTABICHHOW LEIU U
YCJIOBUSIM, OOBSACHSTh MPUUUHBI JIOCTHIKCHUS] WM HEIOCTHIKCHMS IEJH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonny oOydenuss B 7 KJjaacce OOy4arollMWCA TOMYYUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YJIBTATHI:

Pacnio3naBaTh U3y4eHHbBIE TEOMETPUUYECKUE (PUTYPBI, ONPEIENSITh X B3aUMHOE
pacrnoiioKeHue, n300pakaTb reoMeTpuyeckre (GUTypbl, BBIMOIHATh YEPTEXKH IO



YCJIOBHIO 3aauu. V3MepsATh JIMHEMHBIE U YIIOBbIE BEJIMUMHBL. Pemares 3amaun Ha
BBIUKCJIEHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatp TpyOyr0 OIIEHKY JWHEHHBIX W YIJIOBBIX BEJIMYHMH IIPEAMETOB B
peanbHOM KU3HHU, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. PaznmyaTh pa3Mepbl ATUX
00BEKTOB 10 OPSAJIKY BETUYUHBI.

CTpouThb 4yepTekKU K TEOMETPUUECKUM 33/1a4aM.

[Tomp30BaThCs TpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
MIPU3HAKU ¥ CBOMCTBA paBHOOCIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOOUTE JIOTMUECKUE PACCYKICHHS C HCIOJIB30BAHHEM TIE€OMETPUUYECKHX
TEOpEM.

[Tonp30BaThCcsd MOpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOVMCTBOM MEJIMAHbI, MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUH T'€OMETPUYECKUX 3a/1a4.

Onpenenars napauieIbHOCTh MPSIMBIX C TTOMOIIBIO YTIJIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymas. OnpenensaTs napauielIbHOCTh NPSIMBIX C IMOMOUIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSMOM O TOYEK IPYTOU MPSAMOM.

Pemiats 3aaun Ha KieTyatoi Oymare.

[TpoBOAUTH BEIYMCIICHUS U HAXOIUTh YUCIIOBbIE U OyKBEHHBIE 3HAUEHUS YTJIOB
B F'€OMETPUUYECKUX 3a/1a4ax C MCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NPU TEPECECUCHUH JBYX
MapaJUICIIbHBIX NPSIMBIX CEKyIIe. Pemars npakTuyeckue 3ajadyd Ha HaXO0XKICHUE
YIJIOB.

Bnagerp noHATHEM TI€OMETPUYECKOTO MECTA TOYEK. YMETh ONPEAEIATH
OMCCEKTPUCY yIiia U CEPEIUHHBIN MEPIECHANKYIISIP K OTPE3KY KaK TEOMETPUUYECKUE
MECTa TOYEK.

DopMynUpOBATH OMNPEICICHUSI OKPY>KHOCTA W Kpyra, XOpAbl M JIHaMETpa
OKPYHOCTH, MOJIb30BATHCA UX CBOMCTBAMHU. Y METh NPUMEHATH 3TH CBOMCTBA IMPHU
pelIeHnY 3a1a4.

Brnaners moHSATHEM OMMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBaThcsi akTamMd O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA TMEPECEKAlOTCs B OJAHOM TOYKE, MU O TOM, YTO CEPECAUHHBIC
NEePIEHANKYJIAPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Brnagere moHATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIb30BAaTHCS TEOPEMOM O
MEePIICHIUKYJISIPHOCTH KacaTeJIbHOW U pajuyca, IpOBEAEHHOTO K TOYKE KaCaHHSI.

[Tonp30BaThCS MPOCTEMIIMMHU T'€OMETPUUECKUMHU HEPABEHCTBAMU, NTOHUMATh
UX IPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHUE TOCTPOEHUS C TOMOIIBIO LIUPKYJIS U
JIMHEWKH.

K xoniy oOyuenus B 8 kJjacce OOy4aroOmUWACA TIOMYYUT CICTYIOIIHE
IPEAMETHBIE PE3YNIbTATHI:



Pacrio3HaBaTh OCHOBHBIE BHJABl YETHIPEXYTOJBHUKOB, HUX 3JEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPH PELUIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOWCTBA TOYKM IEPECEUECHHs] MEAHMAH TPEYroJbHUKa (LEHTpa
Macc) B PELICHUH 3a/1ay.

Brnanets noHsaTHEM CpEAHEN IMHUU TPEYTOJIbHUKA U TPAlelIMH, IPUMEHSATh UX
CBOMCTBA IIPU PELLICHUU reoMeTpruecKuX 3aaad. [lonb3oBaTbest TeopeMoil Paneca u
TEOPEMO O NPONOPLHUOHAIBHBIX OTPE3KaX, NPUMEHATh UX I PEIICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh IpU3HAKU NTOA0OMS TPEYTOJIbHUKOB B PEILICHUU F€OMETPUUECKHUX
3azay.

[Tonb3oBatbea Teopemoil Iludaropa nns pemieHuss TEOMETPUUECKUX U
MpaKkTUYECKHX 3a1a4. CTpPOUTh MAaTEMATUYECKYIO MOJIETb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSTEIIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Biagete mNOHATHMSAMH CHHYCA, KOCHHYCa W TaHIE€HCAa OCTPOro yIJia
OPSIMOYTOJIBHOTO TPEYroJibHHUKa. [10630BaThCsl 3TUMHU MOHATHAMM IS PELICHHUS
MPaKTUYECKUX 3a]1aY.

Beruucnars (pa3iuuHbIMA CIIOCO0AMHU) TUIONIA/Ib TPEYTOJbHUKA W TUIOMIAIN
MHOTOYTOJBHBIX ~ (uryp (monb3ysich, TA€ HEOOXOOUMO, KaJbKYJISITOPOM).
[IpuMeHSATh MONy4EHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Bragers MOHATUSMHM BIOMCAaHHOTO W LEHTPAJIBHOIO YIVIA, HCIOJIb30BAThH
TEOPEMbI O BIIMCAHHBIX YIJIAX, YIVIAX MEXAY XOpAaMH (CEKYLIUMU) U YIiIe MEXIY
KacaTeJIbHOM M XOPJO0M NPU PEIICHUH T€OMETPUUYECKUX 3a1a4.

BiianeTe NOHATHEM OINKMCAHHOIO YETBIPEXYTOJIbHHUKA, IPUMEHATH CBOWCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA IIPU PELICHUY 3a/1a4.

[IpuMeHATh MOJTy4YEHHBbIE 3HAHMS HAa NPAKTUKE — CTPOUTH MAaTeMaTHYECKUE
MOJEIU AJI 33a]1a4 peaabHOUN dKU3HHU U IPOBOAUTH COOTBETCTBYIOLIUE BBIUMUCIEHUS C
MPUMEHEHUEM TOJ00MSI M TPUTOHOMETPUM (MOJIB3YSICh, TAE HEOOXOIUMO,
KaJIBKYJISITOPOM).

K xonmy oOydenus B 9 kuacce oOyyaromuiicss MOJIYYUT CIEAYIOIINE
peIMETHBIE PE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPHIX YIJIOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBIE AJIEMEHTHI MPSMOYTOJILHOTO TPEYTroIbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY»). HaxoAuTh (C MOMOIIBIO KaJbKYJIATOPA) JJIUHBI
Y YIJIBI 17151 HeTaOJIMYHbIX 3HAYCHHH.

[Tonb3oBaTbesa GopMmynamMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKIECTBOM I HAaXOXKJEHUS COOTHOUIEHHM MEXAy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

Hcnonbs30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUJISl HAXOXACHUS Pa3IMYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEIIEHUE TPEYrOJbHUKOB»), MPUMEHITh HUX MpHU
pELIEHNN T€OMETPUUYECKUX 3a/1ay.



Bnanets noHsTusiMu npeodpa3oBaHus oA00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonooubIx ¢uryp. Ilonb3oBatbest CBOMCTBaMHM MOAOOMS MPOW3BOJBHBIX (UTYD,
YMETh BBIUMCIATH JJIMHBI M HAXOAWTh YIIIbI y TMOA00HBIX (uryp. [IpumeHsTSH
CBOMCTBa MOAOOMS B MPAKTUYECKUX 3a/ladax. YMETh MPUBOJIUTH MPUMEPHI
NoJO0OHBIX (PUTYp B OKPY’KaIOILIEM MUPE.

[Tonb30BaThCs TEOpEMaMH O MPOU3BENECHUU OTPE3KOB XOPJ, O IPOU3BEIECHUU
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM!.

[Tonb30BaThcs BEKTOpaMH, MOHMMATh MX TE€OMETPHUYECKHA M (U3NYECKU
CMBICI, TPUMEHATh HMX B PELICHUM TIE€OMETPUYECKUX U (U3MUECKHUX 3a/ad.
[TpuMeHsTh CKaJIIpHOE POU3BEICHUE BEKTOPOB JIJIsl HAXOXKJICHUS JAJIUH U YTJIOB.

[Tonb30BaThCa METOOM KOOPAMHAT Ha MJIOCKOCTH, IPUMEHSTDH €r0 B PEIICHUU
TE€OMETPUUYECKUX U MPAKTUIECKUX 3a71ad.

Brnagerp MOHATHSMH MPaBUIBHOTO MHOTOYTOJBHUKA, JIUHBI OKPYXHOCTH,
JUIMHBI JYTH OKPY>KHOCTH M PaJMAaHHON MEphl yIiia, YMETh BBIUUCIATH IUIOLIA/b
Kpyra u ero yactei. [I[puMeHsTh mojiydeHHble YMEHUS B IPAKTUYECKUX 3a/1a4yax.

Haxonuth ocu (WM UEHTPbI) CUMMETPUM (PUTYp, NMPUMEHATH JBHKECHUS
IJIOCKOCTH B MMPOCTEUIINX CITydasiX.

[IpuMeHsTh MONMy4YeHHBIE 3HAHUS HAa MPAKTHUKE — CTPOUTH MaTeMaTHUECKHE
MOJIEJH U1 3374 PeabHON )KM3HU U POBOJIUTH COOTBETCTBYIOLIUE BHIYMCICHUS C
NpPUMEHEHUEM TMOJ00MsS W TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YsICh, THE
HEO00XO0JIUMO, KATBKYJISITOPOM).



TEMATHYECKOE ITNTAHUPOBAHHUE
7 KIIACC

Koaun4yecTBo 4acoB DJIEKTPOHHbIE
(uudpossbie)
HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/ Kourpoabusie | IpakTuyeckme | 00pa3oBaTebHbIe
NpOrpamMmbl Bcero
padoThI padoTbl pecypcbl
[Ipocreiimume reomerpuyeckue GUTypsl U G [IOK
" nOINOTEKA
WX CBOMCTBA. MI3MepeHne reoMeTpHuIeCKuX 14 https://m.edsoo.ru/7f415e2e
BEJINYUH
TpeyronbHUKH 22 1 bubnuorexa [IOK
https://m.edsoo.ru/7f415e2e
[TapannensHble MpsMbIe, CyMMa yTJIOB 14 1 Bu6mmorexa LIOK
TPEYroJibHUKa https://m.edsoo.ru/7f415e2e
OxpyxkHOCTb U Kpyr. ['eomerpuueckue 14 1 Bu6miorexa [JOK
OCTPOCHHUA https://m.edsoo.ru/7f415e2e
[ToBTOpenue, 0000IICHNE 3HAHUI 4 1 bubnnorexa IIOK
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KJIACC

KoauvecTBo 9acoB DJIeKTPOHHbBIE
(uudpossbie)
HaumeHoBaHue pa3iesioB U TeM
Ne ni/mm Konrtpoabusie | IpakTudeckue | 00pasoBaTebHble
NnporpaMmmbl Bceero
padoTshI padoTsbI pecypcel
YeTbIpEXyroJbHUKH 12 1 bubmorexa [IOK
https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
MIPOIMTOPIIMOHAIBHBIX OTPE3Kax, MOJ00HbIC 15 1 buGnuorexa LIOK
’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
IImomans. Haxoxnenue miomaae
TPEYTOJILHUKOB ¥ MHOTOYTOJIBHBIX (pUTYD 14 1 bubmaorexa LIOK
' https://m.edsoo.ru/7f417e18
[Tnomaau moxoOHBIX Guryp
Teopema [Tudaropa u Hauana 10 1 Bu6miorexa LIOK
TPUT'OHOMCTPHH https://m.edsoo.ru/7f417e18
VYTl B OKpyKHOCTU. Brincanusie u
ONMCAaHHbBIE YETHIPEXYTOJIbHUKU. 13 1 bubnuotexa [JOK
Kacarenbnsle k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
[ToBTOpEeHue, 06001IeHNE 3HAHUI 4 1 Bubnuoreka [LIOK
https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KJIACC

KosimyecTBO 4acoB JJIeKTPOHHBIE
(uudpossbie)
HaumeHoBaHue pa3jiesioB U TeM
Ne i/ Kontpoabnbie | IpakTuyeckue | 00pa3oBaTeibHbIe
NnmporpaMmmbl Bcero
padoThI padoThI pecypceel
Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 BuGnnorexa LIOK
CHHYCOB. PeleHne TpeyroibH1KoB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue nopodus. Merpuueckue 10 1 Bu6miorexa [OK
COOTHOLICHUS B OKPYIKHOCTH https://m.edsoo.ru/7f41al2c
BekTopbl 12 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
JlekapTOBBI KOOPMHATHI HA IIOCKOCTH 9 1 Bubmorexa [IOK
https://m.edsoo.ru/7f41al2c
[TpaBuibHBIE MHOTOYTONBHUKH. [ITHA i [IOK
nonmoTexa
OKPYHRHOCTH | Hﬂomaﬂf Kpyra. 8 https://m.edsoo.ru/7f41al2c
Brrancnenue miuomaaei
JIBMOKEHHSI TNIOCKOCTH 6 Bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 7 5 Bu6morexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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