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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OIMH U3 OCHOBHBIX PA3JEIOB IIKOJbHOW MAaTEMAaTHKH, WUMEIOLINN
CBOCH IIeNbl0 00eCreuYnTh M3yuYeHHE CBOMCTB U pa3MepoB (UTyp, WX OTHOIICHUU H
B3aMMHOE PACIOJIOKEHHE, OMMPAETCS Ha JIOTHYECKYIO, T0KAa3aTeNbHYIO JIUHUIO. L[eHHOCTh
M3Y4YEHUsI TEOMETPUU Ha YPOBHE OCHOBHOTO OOHIEro oOpa30BaHHUs 3aKIIOYAETCS B TOM,
YTO OOYyYalolmuics YYUTCS MPOBOJUTH JIOKa3aTelIbHbIE PAaCCYXKIEHUs, CTPOUTH
JOTUYECKUE YMO3AKIIOUECHUS, [OKA3blBaTb WCTUHHBIE YTBEPKICHHUS U CTPOUTH
KOHTPIIPUMEPHl K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT MPOTHUBHOIO», OTIMYATh
CBOMCTBA OT MPU3HAKOB, (POPMYJIMPOBATH OOPATHBIC YTBEPIKICHUS.

BTopoii nenbto n3y4eHns reOMETPUM SBISETCA UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
OpU PELICHUH KAK MaTEMAaTHYECKUX, TaK M MPAKTHYECKHUX 3a7ay, BCTPEUAIONIUXCS B
peanbHOM xu3HU. OOy4aromuics JOJKEH HAYYUTHCS OINPEICIUTh T€OMETPUUECKYIO
¢burypy, onucaTh CJIOBaMU JaHHBIA YEPTEX WM PUCYHOK, HAUTH IJIOIIAIb 3€MEIbHOTO
y4acTKa, paccyuTaTh HEOOXOAUMYIO JIJIMHY ONTOBOJOKOHHOTO Kalens wih TpeOyembie
pasMepbl Tapaxka Il aBTOMOOWIS. JTOMY COOTBETCTBYET BTOpAasi, BBIYUCIHUTEIIbHAS
JUHUS B U3y4yeHUH TreomeTpud. [Ipum pelieHnn 3amad MOpaKTAYECKOrO XapakTepa
OOy4YaroIIMiicsT y4HMTCS CTPOUTh MaTeMaTUYECKUE MOJEIHU peajbHbIX KU3HEHHBIX
CUTYaIIM, IPOBOJIUTH BHIYMCIICHHS U OLIEHUBATH aJIEKBATHOCTb IMOJYYEHHOTO PE3yJIbTaTa.

Kpaitne BaxxHO NOTUEPKUBATH CBSI3U FEOMETPHUU C IPYTUMHU YUECOHBIMU MPEIMETAMH,
MOTUBUPOBATh HCIOJB30BaTh OIPEACICHUS TIE€OMETpUYECKUX (UTyp U TIOHSTHIA,
JIEMOHCTPUPOBATh MPUMEHEHUE TOJYYCHHBIX YMEHHHN B (M3UKE U TEXHUKE. DTH CBS3U
HauOoJsiee SIPKO BUAHBI B Temax «Bektopsl», «TpUroHOMETpUYECKHE COOTHOLICHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

VYuebnbiii  kypc «l'eoMeTpus» BKIIOYACT CJIASAYIONIAE OCHOBHBIE Pa3JIeibl
conepxanusi: «l'eomerprueckue GUTYphl U UX CBOMCTBay, «3MepeHne reoMeTpudecKux
BEJIMYMHY», «JleKapTOBbl KOOpAMHATBI Ha IUIOCKOCTH», «BekTtopb», «/IBUkeHuUs
mIockocTy, «IIpeodpazoBanus moag00us .

Ha usydenue yuebHOro Kypca «I'eomerpusi» oTBomutcsi 204 waca: B 7 xiacce — 68
yacoB (2 yaca B He/ieNo), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kitacce — 68 yacos
(2 gaca B HezeINO).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

Hauvanbnubie mnonsTus reomerpuu. Touka, mpsmas, OTpPe30K, Jyd. Yroia. Buael yrios.
Beprukanpuble 1 cMexHble yribl. buccektpuca yrna. Jlomanas, mHoroyronsHuk. IlapamiensHocTs n
NIEPIEHIUKYJIIPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOMCTBa 0OceBOil cummeTpuu. Ilpumepbl cummeTrpuu B
OKPY’KaIOILlEM MHUPE.

OCHOBHBIE TNOCTPOEHHUS C IMOMOLIBIO LUPKYIs WM JUHEWKU. TpeyronpHuk. BeicoTa, meauana,
OmccekTpuca, X CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CaolicTBa M IPU3HAKKU paBHOOEPEHHOTO TpeyrojabHUKa. [Ipu3Haku paBeHCTBAa TPEYrOJbHUKOB.

CpolicTBa M NpPU3HAKM NapajUIeNIbHBIX HpsMbIX. CyMMa yIJIOB TPEyrojbHUKA. BHemHue yrisl
TPEYrOJIbHUKA.

[IpssmoyronbHblii  TpeyroiabHUK. CBOWCTBO  MEAMaHbl  NIPSIMOYTOJIBHOIO  TPEYrOJbHHKA,
MIPOBEACHHON K TMnoTeHy3e. IIpu3Haku paBeHCTBA NMPAMOYTOJIBHBIX TPEYTOJBHHUKOB. [IpsAMOyroiabHbII
TpPEyroJibHUK ¢ yriaom B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYTOJIbBHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM, Teopema
0 OoJplIeM yrie U 0oJbLIEH CTOpOHE TPeYrojabHUKa. lleprieHuKysp U HaKJIOHHAs.

I'eomeTpuueckoe mecto Touek. bruccekTpuca yriia u cepeMHHBIN NEPHEHAUKYISp K OTPE3KY Kak
TrE€OMETPUUYECKUE MECTA TOYEK.

OKpy’>KHOCTb U KpYT, XOpJa U JAHaMeTp, UX CBOMCTBA. B3anMHOE pacmnosiaokeHue OKPYKHOCTU H
npsimoid. KacarenpHast u cekymas K OKpyKHOCTH. OKpY:KHOCTb, BIIMCaHHas B yroji. Brucannas u
OIMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KUIIACC

Yersipéxyronpauku. Ilapamnenorpamm, ero nmpu3Hakm U cBoWcTBa. YacTHble ciydau
napaiesIorpaMMoB (TIPsIMOYTOJIbHUK, pOMO, KBapaT), UX MpHU3HAKK U cBoiicTBa. Tpaneuus, paBHOOOKas
Tpaneuusl, e€ cBolcTBa u npu3Haku. [IpsMoyronpHas Tpanenus.

Merton yaBoenuss Menuasnbl. LleHTpansHas cumMmerpus. Teopema @aneca U Teopema o
MIPOIOPLIMOHANIBHBIX OTpE3KaXx.

CpenHue TMHMM TPEyroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[Tonobue TtpeyronbHUKOB, KodhduuueHt monodus. I[IpuzHakum nOAOOUS TPEYrOIHHUKOB.
[Ipumenenue noo0ust MpH pelIeHUH TPAKTUYECKUX 3ajay.

CpoiicTBa tuiomaneii reomerpuueckux ¢uryp. DopMynbl 18 IUIOMIAAM  TPEYroJibHUKAa,
napasesnorpamMma, pom6a u tpaneuu. OTHOIIEHHE IUI0IIaAei Mo100HBIX GUryp.

Brruucnienue miomanei TpeyroibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Iudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakKTHUECKUX 3aay.

CuHyc, KOCHMHYC, TaHI€HC OCTpOr0 yrja MpsSMOYrOJbHOTO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXIeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrivcaHHbIE M LIEHTpPAJIBHBIE YIJIbI, YIOJ MEKIY KacaTelbHON M XOpAOH. YIUIBI MEXAY XOpJIaMu U
CeKyIIMMHU. BrucaHHble W ONHMCAHHBIE YETHIPEXYTONbHUKU. B3anMHOE pacnojiokeHue ABYX
okpykHocteit. Kacanue okpykHoctend. O0mIme KacaTenbHbIE K IByM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunHyc, TaHreHc yriioB or 0 mo 180°. OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO.
®opMyIbl TPUBECHHUS.

Pemenue TpeyroiabHuKoB. TeopeMa KOCUHYCOB U TEOpEMA CUHYCOB. Perienne npakTH4eckux 3aaau
C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

[IpeobpazoBanue moaoodus. [lomodre COOTBETCTBEHHBIX 3JIEMEHTOB.



Teopema 0 mpou3BeCHNH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIECHUN OTPE3KOB CEKYIUX, TEOpPEMa
0 KBaJIpaTe KacaTeJbHOM.

BekTop, minHa (MOAY/Ib) BEKTOPA, COHAIPABIEHHBIE BEKTOPHI, IPOTUBOIOJIOKHO HaIlpaBJICHHBIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONlEpalMy HaJ BEKTOpamu. PaznoxeHue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsipHOE INPOU3BENCHUE
BEKTOPOB, IPUMEHEHUE I HAXO0KICHHUS IIUH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHHUS INPAMOHM M OKPYKHOCTM B KOOPAMHATAX,
[IEPECEYCHUE OKPYKHOCTEH U NPSMBIX. MeTO KOOPAUHAT U €T0 IPUMEHEHHUE.

IIpaBuibHble MHOrOyroiapHukd. JlnmHa okpyxHocTH. ['pagycHas m paauaHHas Mepa yria,
BBIYMCIICHUE JUIMH AYT OKpykHOCTel. [limomane kpyra, ceKTopa, CErMeHTa.

JIBIDKEHHsSI TUIOCKOCTM M BHYTPEHHHE CHUMMETpHH GUryp (dJIeMeHTapHbIE MPEICTABICHUSA).
[TapannensHbiii epenoc. [1oBOpoT.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3ybTaThl  OCBOEHHMS  IIporpamMMmbl  yuyeOHoro kypca  «['‘eomerpus»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHNE:

IIPOSIBJIEGHUEM HHTEpeca K IPOLUIOMY M HACTOSILIEMY POCCHUICKON MaTeMaTHKH, LEHHOCTHBIM
OTHOIICHUEM K JOCTH)KCHHUSM POCCUMCKHX MAaTE€MaTUKOB M POCCUHCKOM MAaTEMaTU4YECKOW HIKOJBI, K
HCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HayKax M MPUKIAAHBIX cepax;

2) rpaxIaHCcKoe U yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEW TpaKIaHMHA M peanu3ald  ero Ipas,
IPEJCTaBICHUEM O MAaTeMaTHUYeCKMX OCHOBaX (DYHKIMOHHPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHHUH,
Ipolenyp IpakJaHCKOro ooOuiecTBa (Hampumep, BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXKJIECHHUIO
ATHUYECKUX MPOOJEM, CBSI3aHHBIX C IMPAKTUYECKMM IMPUMEHEHHEM JOCTHKEHMH HayKH, OCO3HAHHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B EATEILHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOM Ha AaKTMBHOE Y4YaCTHE€ B PEIICHUHM NPAKTUYECKHUX 33Jad MaTeMaTHUYECKOU
HaIPaBJIEHHOCTHU, OCO3HAHMEM Ba)KHOCTH MAaTEMaTHYECKOro 0Opa30BaHUs Ha MPOTSHKEHUU BCEU JKU3HU
IUIsL YCTIEIIHOM MPOo(eCcCHOHANBHOW NESTETbHOCTH M Pa3BUTHEM HEOOXOAWMBIX YMEHHH, OCO3HAHHBIM
BbIOOPOM U MOCTPOEHUEM HMHIMBHYalTbHON TpaeKTOPUM 0Opa30BaHUS U JKU3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHUYECKOMY BOCIPHUSTHUIO MATEMaTHYECKHX OOBEKTOB,
3aJ1a4, peIIeHU !, pacCyXACHUM, YMEHHUIO BUAETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHUEHTAlMeN B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX IPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI YEJIOBEKA, IPUPO/BI U 00IECTBA, TOHUMAHUEM MAaTEMaTHYECKOW HAyKH Kak
cepbl 4eI0BEYECKON NesTeIbHOCTH, 3TANoOB €€ Pa3BUTUS U 3HAUUMOCTH JUIS PAa3BUTHUS LMBUIIM3ALIUY,
OBJIAZICHUEM SI3BIKOM MAaTEMATUKM M MaTEMAaTHYECKOM KYJIbTYpOW KaK CpEICTBOM IIO3HAHUA MHDA,
OBJIaJICHHEM MPOCTEHIIIMMH HaBbIKaMU UCCIIEIOBATEIBCKON 1€ATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHHMe, (OPMHMPOBaHHE KYJbTYPbl 3/10POBbSI W 3MOIHMOHAJIBHOIO
Os1aromosty4ms:

TFOTOBHOCTBIO IPUMEHATH MAaTEMAaTUYECKUE 3HAHHUS B MHTEPECAX CBOErO 3J0POBbs, BEACHHUS
3I0pOBOr0 00pa3a JKW3HM (370pOBOE MHTaHUE, COATAHCUPOBAHHBIM pPEXUM 3aHATHH U OTAbIXA,
perynspHas ¢uznyeckas aKTUBHOCTh), C(hOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOT'O K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

OpUEHTalle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHMW JUIsl pelleHdus 3ajad B o0JacTu
COXPAHHOCTH OKpY)KaoIllled cpeibl, IUTAaHUPOBAHUS MOCTYIKOB M OIEHKM UX BO3MOXKHBIX IOCIEICTBUN
IUI OKpYXKaroIlled cpenibl, 0OCO3HAHHEM TJI00aJIbHOTO XapakKTepa SKOJIOTMYECKUX MpoOsieM M MmyTed X
peleHus;

8) ajanTanus K M3MEHAIUMCS YCJIOBUAM COLMAJIBHOM M IPHPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSX HEONPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCJIE YMEHHUE YUYUTHCA Y APYTUX JIOAEH,
npuoOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA APYTHX;



HE00XO0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM 4Hciie GOPMYIHpPOBATh UAECH, IIOHATHUS,
TUNOTe3bl 00 O0BEeKTaxX M SABJIEHUSAX, B TOM 4YHCIIE paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIIPHHUMAThH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOUIHNI KOHTPMEP, KOPPEKTHUPOBATH IPUHUMAEMBbIE PEIICHHS U JeHCTBUS, (POPMYIUPOBATH U
OLICHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

ITo3naBaTe/ibHBIE YHuUBEpPCAJIbHLIC y‘leﬁHLIe I[EﬁCTBHﬂ

ba3oBble 1ornueckue AecTBU:

J BBISBIIATh M XapaKTE€PU30BaTh CYIIECTBEHHbIC NMPU3HAKU MATEMaTHUECKUX OOBEKTOB, MOHATHI,
OTHOIICHUN MEXy MOHATUAMH, POPMYIUPOBATH ONPEACIICHHS MTOHATHIA, YCTAHABIUBATH CYIIECTBEHHBIH
IIPU3HAK KJIaCCU(PUKALMU, OCHOBAHMS 11 0000IIEHUS U CPABHEHUS, KPUTEPUU MPOBOAMMOTIO aHANIN3A;

J BOCIIPHHUMATh, (opMynupoBaTh W  NpeoOpa3oBbIBATH  CYXACHUS: YTBEPAUTEIbHBIE H
OTpHLIATENIbHbIE, €AMHUYHbIE, YACTHBIE U 00II1E, YCIOBHBIE;

J BBISBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEYHs B (haKTaX, JaHHBIX,
HAOJMIOACHUAX M YTBEPXKACHUAX, IpeJylaraTb KpUTEpUU Ui BBIABJIECHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

J JiefaTh BBIBOJBl C HCIOJb30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

J pa3buparh Jl0Ka3aTeIbCTBA MAaTEeMATUYECKUX YTBEPKACHUN (IpsMble U OT HPOTHBHOIO),
MPOBOJIUTH CAMOCTOSITEIIbHO HECIIOXKHBIE JIOKA3aTEeIbCTBA MaTeMaTHYECKUX (DaKTOB, BBICTPAUBAThH
apryMEHTAaIUIO0, IIPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

o BbIOMpaTh crnoco0 pemeHus y4eOHOM 3aaauu (CpaBHUBaTh HECKOJBKO BapUAaHTOB pEILLIEHUS,
BBIOMPATh HaHOOJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue AeHCTBHA:

o UCTIOJIB30BaTh BOINPOCHI KaK HCCIENOBATENbCKUNA WHCTPYMEHT TIO3HAHHS, (HOPMYIHpPOBATH
BOMPOCHI, (DUKCHUPYIOIIME MNPOTHBOpEUYHe, MpoOJIeMy, CaMOCTOSTENbHO YCTAaHABIMBAaTh HMCKOMOE U
JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MO3ULMI0, MHECHUE;

J IPOBOJUTH IO CaMOCTOSTENIbHO COCTABJICHHOMY IUIaHY HECIOXHBIM 3KCIIEPUMEHT, HeOOJbIloe
HCCJIEIOBaHUE 10 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro oOBbEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXy CO00i;

o CaMOCTOSITENIbHO  (OPMYJIMpPOBaTh OOOOLIEHUSI M BBIBOJABI 10 pe3yjibTaTaM IPOBEAEHHOTO
HAOJIOZICHNs, WCCIIEIOBAHUS, OILIEHUBATh JIOCTOBEPHOCTh TIONYYEHHBIX pE3yJIbTaToOB, BBIBOJIOB U
0000I1IeHHI;

J MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKE BBIABUIATH MPENINOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIOBHUSX.

Padora ¢ undopmanmeii:

J BBISBIISAITh HEJOCTATOYHOCTh W HW30BITOYHOCTh HWH(GOpMAIMM, JaHHBIX, HEOOXOJUMBIX JUIS
peIeH s 3a/1a9H;

J BBIOMPATh, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO PA3TMYHBIX
BUJIOB U (JOPM TIPEICTABIICHHS,

J BBIOMpaTh (popMy IpeacTaBIeHUS HHPOPMALIMN U WUTIOCTPUPOBATh pellaeMble 3aa4l CXeMaMH,
auarpaMMmaMM, HHOM rpadukoi 1 MX KOMOMHALMSIMU;

J OLICHUBATh HAAEKHOCTh MH(OpPMAIMM 1O KPUTEPUSM, IMPEUIOKEHHBIM YyYHUTEIEeM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble y4eOHbIe JelicTBHA:



J BOCIIPHHUMATh U (DOPMYIUPOBATH CYXACHUS B COOTBETCTBHM C YCIOBUSMH U ENISIMU OOILEHMUS,
SCHO, TOYHO, TPAMOTHO BBIPaKaThb CBOIO TOYKY 3pEHHS B YCTHBIX M HHCbMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHUS 110 X0y PEUICHUS 3a/1aui, KOMMEHTHPOBATh MOJTYYEHHBIH Pe3yIbTaT;

o B X0JIe 00CYKJICHH 3a/1aBaTh BOIIPOCHI MO CYILECTBY 00CYKAaeMOM TeMbl, TPOOIEMBI, peIaeMon
3a7a4M, BBICKA3bIBAaTh WJIEH, HAICJICHHBIC Ha IIOWCK PEIICHMS, CONOCTABIATh CBOM CYXICHHS C
CY)KICHUSMH JPYIMX YYaCTHUKOB JHajJora, OOHApyXHBAaTh pa3IMyhMe M CXOJACTBO TIO3UIMH, B
KOPPEKTHOH Gopme (HOopMyIHpPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

J NPE/ACTABIATh  PE3YNbTaThl PELICHUs 3aJadd, »HKCIEPHMEHTa, MHCCICIOBAHUS, IPOEKTa,
CaMOCTOSITENILHO BBIOMpPATh (opMaT BBICTYIUICHHS € YYETOM 3a1ad IPE3eHTAMH U O0COOEHHOCTEH
ayJIUTOPUH;

o NOHUMATh U UCTOJIH30BATh IPEUMYIIECTBA KOMAHTHON ¥ MHIUBUAYaJIbHON PaOOTHI IIPH PEIICHUH
yueOHbIX MaTEeMaTHUECKUX 3a]1a4;
o IPUHUMATH L€JIb COBMECTHOM NIEATENbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHON padoThI,

pacnpenenarts BUAbl pabOT, JOTrOBapUBATHCA, OOCYXJAaTh MPOLECC U Pe3ynbTaT padoThl, 0000UIaTH
MHEHUS HECKOJIbKHX JIFOJICH;

o y4acTBOBATh B TPYIIIOBBIX Popmax paboThl (00CykIeHUsI, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI
U Jpyrue), BBINOIHIATH CBOK 4acTh pabOThl U KOOPAWHHUPOBATH CBOU JCHCTBUS C APYTMMHU YJI€HAMU
KOMaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJIJa B OOLIMII MPOIYKT MO KPUTEPHUSIM, cPOpMyTUpOBAHHBIM
Y4aCcTHUKaMU BSaI/IMOZIGfICTBI/Iﬂ.

PeryisiTuBHbIe YHHBepcaJbHbIE yUeOHbIe ieiicTBUS

Camoopranmszaums:

o CaMOCTOSITENIbHO COCTABJIATh IUIAH, AJITOPUTM pEIIeHUs 3aqadyd (WM ero 4acThb), BBIOMPATH
Croco0 perreHus ¢ y4ETOM UMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBAaTh BApUAHTHI PELIEHUI ¢ yu€TOM HOBOM MHQOpMAIIHUH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:

o BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca M pe3yibTara pelieHus
MaTeMaTU4eCKOU 3a1a4u;

. HNPENBUIETH TPYAHOCTH, KOTOPBIE MOTI'YT BO3HUKHYTH IIPH PEIICHUH 3aJa4l, BHOCUTH KOPPEKTUBBI
B JICSTENILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAlICHHBIX OINOOK, BHISIBICHHBIX TPYIHOCTEH;

L OLCHUBATb COOTBCTCTBUC PC3yJIbTaTa ACATCIBHOCTH MMOCTaBJIICHHOMN eI U yCJIOBUSAM, 00BSICHITH
MPUYMHBI TOCTHKEHUS UM HEJAOCTIKEHHUS 1IeTH, HAXOAUTh OMIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xonity 00yuenus B 7 kjacce 00y4Jaromuics MoIyquT CIEAYIONE TPEIMETHBIC PE3YJIbTATHI:

PacnioznaBaTh M3yueHHBIE T€OMETPUYECKHE (DUTYpBI, ONpENEsaTh WX B3aUMHOE PaCIOJIOKEHUE,
n300paxaTh reOMETPUUECKHE (PUTYPBI, BHITOIHATH YEPTEKHU 110 YCIOBHIO 3a7auu. M3MepsaTs nuHelHble U
YIJI0OBBIE BEJIMYMHBIL. Pemare 3a1auy Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYNH YIJIOB.

Jlenatb rpyOyI0 OIIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pealbHOM KU3HU, pa3MepOB
MIPUPOAHBIX 00BEKTOB. Pa3inuuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETUUNHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKHUM 3a7a4aM.

Ilonb30BaThbcd NpU3HAKAMM PAaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BAaTh IPU3HAKM M CBOMCTBa
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3aj1ay.

[IpoBONTB JTIOTMYECKHUE PACCYKICHHS C UCIOJIb30BAHMEM IT'€OMETPUUECKUX TEOPEM.

[Tonb30BaTbes MpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM MEIHaHBI,
IIPOBEEHHON K TUIIOTEHY3€ NMPSMOYTOJIbHOIO TPEYTOJbHUKA, B PEIIEHUN T€OMETPUYECKUX 3a/1a4.

OmnpenensaTs NapaieNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU CEKyIlas.
OmnpenensTs napajjieIbHOCTh NMPSMBIX ¢ TOMOIIbIO PaBEHCTBA PACCTOSHUIM OT TOYEK OJHOM MPSAMOM 10
TOYEK APYrou mpsiMoH.

Pemars 3a1aun Ha KieT4aroit Oymare.



[IpoBOANTH BBHIYMUCICHUS U HAXOAUThH YMCIIOBbIE U OYKBEHHbIE 3HAYEHHS YIJIOB B T€OMETPUUECKUX
3a/layax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJIBHUKOB M MHOIOYTIOJBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUECHUH JIBYX MapajliebHBIX IPSIMbIX CeKyllel. Pemars nmpakTuueckue 3a1auu
Ha HaXO0>XJIEHUE YTJIOB.

Brnanerr NOHATHEM TE€OMETPUYECKOrO MECTa TOYEK. YMETh OIpeNeNaTh OHUCCEKTPHCY yIiia H
CepEeIMHHBIN MEPIEHINKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK.

@opMynHpOBaTh OIPEACIICHUS OKPYXKHOCTM M Kpyra, XOpAbl WU JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA IIPU PELIEHUH 3aa4.

Biagers MOHATHEM ONMCAHHOM OKOJIO TPEYrOJBbHHMKA OKPYKHOCTH, YMETh HAaXOIHUThb €€ LIEHTP.
[Tonb3oBaTbes GakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYroJbHUKA NIEPEeCceKaloTcs B OJHON TOYKE, U
0 TOM, YTO CEPEIUHHBIC TEPIEHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE.

Bitagers noHATHEM KacaTeIbHONW K OKPY>KHOCTH, IOJIb30BaThCSl TEOPEMOU O NEPIEHAUKYIIIPHOCTH
KacaTelbHOU U pajuyca, IpOBEAEHHOIO K TOUKE KacaHuUs.

[Tonp30BaTbcsl MPOCTEUIIMMU T€OMETPUUYECKMMHU HEPABEHCTBAMH, MOHMMATh MX MPAKTUYECKUHU
CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHUS C IOMOILIBIO HUPKYJIS U JIMHEHKH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoayquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Pacno3HaBaTh OCHOBHBIE BUbl YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, [10JIb30BAThCSl UX CBOMCTBAMU
IIPU PELIEHUH F€OMETPUUYECKUX 3a/1ay.

[IpumeHsTH CBOMCTBA TOUKU NIEPECEUEHUSI METUAH TPEYroJibHUKA (LIEHTpa Macc) B PELLICHUH 3ajau.

Bnaners noHsTHEM CcpenHEH JMHUM TPEYrojJbHUKAa U Tpamleluy, NPUMEHSATh MX CBOMCTBAa IpH
peuieHuu reoMmeTpuyeckux 3aaad. [lonbs3oBarbest TeopeMoil @aneca U TEOPEMOR O IPOMOPLMOHATIBHBIX
OTpe3Kax, IPUMEHSTh UX JUIs peLIEHUs IPAKTUUECKUX 3a/1a4.

[TpuMeHsATh MPU3HAKH MTOIO0US TPEYTOJILHUKOB B PEIICHUH TEOMETPUIECKUX 3a]1a4.

[Tonmp3oBarbest Teopemoit Iludaropa mist pemieHuss TEOMETPHUUYECKHMX W MPAKTUUYECKUX 3ajad.
CTtpouTh MaTeMaTHYECKyH0 MOJENb B IPAKTUYECKHX 3aJadyax, CaMOCTOATEIbHO JeJaTh YepTEX U
HaXOJUTh COOTBETCTBYIOLINE JUIMHBI.

Brnanetp moHATHSAMU CHHYCA, KOCHHYCA M TAaHT€HCA OCTPOTO YIJia MPSMOYIOJbHOTO TPEYroJibHUKA.
[Tonb30BaTbcs STUMU MOHATUSAMU JIJIS1 PELICHUS IPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHBIMU  CIIOCOOAMH) TJIOMIAAb TPEYrolbHUKA M IUIOMAANM MHOTOYTOJIBHBIX
¢buryp (monp3ysch, TIJ€ HEOOXOIUMO, KalbKynaTopoM). [IpUMEHATh TNOJydYeHHbIE YMEHHUS B
MPaKTUYECKUX 3ajjauax.

Bnagerh MOHATUSMHU BIHMCAHHOTO M IIEHTPAIBHOIO yIja, UCMOJIb30BaTh TEOPEMBI O BIMCAHHBIX
yriax, yriax Mexay XopJamMH (CeKyIIMMH) M Yrie MEeXIy KacaTelbHOH M XOpAOW IMpH pelIeHuu
reOMETPUUYECKUX 3a7ad.

Bnagerp mOHSATHEM ONHMCAHHOTO YETBHIPEXYTOJIbHWKA, NPUMEHSATh CBOWCTBA ONHCAHHOTO
YeThIPEXYTOJIbHUKA [P PEIICHNUH 3a]1a4.

[IpuMeHTh NOJydEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTHMUECKHE MOJENN IS 3a1ad
peambHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMUCICHUS C MPUMEHEHMEM MOA0OUS U
TPUTOHOMETPHH (IIOJIb3YACH, TJI€ HEOOXOAUMO, KAIBKYISITOPOM).

K xonIty 00yuenus B 9 kijiacce 00y4Jaromuics MoayduT CIEIYIONINE TPEAMETHBIC PE3YIbTAThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMU OCTPBHIX YIJIOB, HAaXOAMTh C UX IOMOIIbIO Pa3JIMYHbIC
3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHUE MPSIMOYTOJIbHBIX TPEyroJbHUKOB»). HaxomuTs (c
MTOMOMUIBIO KaJIbKYJIATOPA) ATUHBI U YIJIBI 1711 HETAOIMUHBIX 3HAUEHUH.

[Tonb3oBatbes ¢GopMylaMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKHUM TOXKIAECTBOM IS
HaXO0XJAECHHS COOTHOILIEHUI MEXy TPUTOHOMETPUUECKUMH BETUYUHAMHU.

Hcnonp30BaTh TEOpPEMBbl CHHYCOB M KOCHHYCOB Ul HAXOXKJIEHHUS PA3JIMYHBIX DJIEMEHTOB
TPEYrOJbHUKA («PELIEHUE TPEYTrOJILHUKOBY), IPUMEHSTh UX IPU PEIIEHUH F€OMETPUUECKUX 3ajau.

Bragets monaTtusiMu mpeoOpa3zoBaHUs TOI00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJO00HBIX (UTYP.
[Tonb30BaTbes cBOMCTBAMU MOJ00MS MPOU3BOJIBHBIX (UTYDP, YMETh BBIYUCIATH JAJTUHBI U HAXOJUTh YTIJIbI



y noaoOHbIx ¢uryp. IlpuMensaTs cBoiicTBa Moao0us B MPAKTUYECKUX 3aJadyax. YMeThb NPUBOAUTH
MIPUMEPHI TOAO0OHBIX (PUTYP B OKpYKAIOIIEM MHUPE.

[Tonb30BaTbes TeOpEMaMu O MPOU3BEIACHUH OTPE3KOB XOP/I, O IPOU3BEACHUN OTPE3KOB CEKYIIUX, O
KBaJlpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOPAMHU, TOHUMATh UX T€OMETPUUECKUN U (PU3MUECKUI CMBICI, TIPUMEHSTH UX B
pEIIeHNH TeOMETPUYEeCKUX U (PU3nMUecKuX 3afad. [I[puMeHsTh CKalspHOE IMPOU3BEICHUE BEKTOPOB IS
HAXOXJACHUS JUIUH U YTJIOB.

ITosp30BaThCcsd METOJOM KOOPAMHAT HA IIOCKOCTH, IPUMEHSTH €r0 B PEIIEHUU I€OMETPUYECKUX U
IIPaKTUYECKUX 3a]au.

Bnagerp mNOHATHAMU NPAaBUIBHOTO MHOTOYTOJNbHHKA, JJIWHBI OKPY)KHOCTH, JJIUHBI JYyTH
OKPY>KHOCTH M paJMaHHON Mepbl yIjia, yMETh BBIYMCIATH IUIOMIA[b Kpyra U ero uacteil. [IpumeHsTh
[I0JIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

HaxoauTs ocu (MM LIGHTPBI) CHMMETPUH (PUTYP, TIPUMEHSTH IBUKECHUS TUIOCKOCTH B MIPOCTEUIIINX
cllydasx.

[IpuMeHsTh MONydyeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHMYeCKHUe MOJENd Ul 3ajad
peaJIbHOM JKM3HM U HPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHHEM MOA0OUS W
TPUTOHOMETPUUECKUX QYHKIMH (I10JIb3YACH, I/1€ HEO0X0IUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiine reoMmerpuueckue GUrypsl u
1 I/D](;) cBorictBa. M3me epHHe reOMj; I/I}‘]IIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 Tpeyrobitir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 HeTbpExyronb ik 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 SITOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THa
5 05 HOCTH U TJIO y; b Kpyra g 8 bubmmorexa [IOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 7 9 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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