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HOACHUTEJIbBHAA 3AIINCKA

I'eoMeTpust Kak OJMH U3 OCHOBHBIX Pa3/eiioB IIKOJBLHOW MaTEeMAaTUKH, HMCIOIINN CBOEH IIEJIbI0 00SCIICUUTh U3YUEeHUE CBOUCTB U pa3MepoB
¢buryp, IX OTHOIICHUI ¥ B3AMMHOE PACIIOJIOKCHHE, OTIMPASTCS Ha JIOTMYECKYI0, JOKa3aTeIbHYIO JTHHIIO. [[eHHOCTh N3y4eHHs TeOMETPUN Ha YPO BHE
OCHOBHOTO 00IIIeT0 00pa30BaHUs 3aKITI0YACTCS B TOM, YTO OOYUJAIONTUICS YUUTCS TIPOBOJINUTD JIOKA3aTEIbHBIC PACCYKICHUS, CTPOUTH JIOTHYSCKUE
YMO3AKJIFOYEHHS, JI0KA3bIBaTh MCTHHHBIC YTBEPXKJEHUS W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHHS «OT MPOTHUBHOTOY,
OTJINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYTHUPOBATH OOpATHBIE YTBEPIKIACHHUS.

Bropoit menpro u3ydeHHs TE€OMETPUU SBIISIETCS HMCIOJIb30BaHUME €€ KaK WHCTPYMEHTa IPU PEIICHHH KaK MaTeMaTHYEeCKUX, TaK M
MPaKTUYECKHUX 3a/1ay, BCTPEUAIOIINXCA B PeasIbHON KU3HHU. OOyUaromMiics JOMKEH HAYYUThCS OINPEAeTUTh T€OMETPUUYECKYIO (purypy, ommcaTh
CJIOBaMU JTAaHHBIN 4epTEX WIIM PUCYHOK, HAWTH TUIOMIAIh 3€MEJIbHOTO Yy9acTKa, pacCUYUTaTh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO KaOems Win
TpeOyeMble pa3Mepbl rapaka Il aBTOMOOWIIL. ITOMY COOTBETCTBYET BTOpasi, BHIYACIUTEIbHAS JTMHUS B U3ydeHUH reomeTpud. llpu pemenun
3a/1a4 TPAKTHYECKOTO XapakTepa OOYJaIOIMIMICS YYUTCS CTPOUTh MaTEMaTUYECKHE MOJIENH PEANbHBIX JKHU3HEHHBIX CHUTYaIllMi, MPOBOJUTH
BBIYUCIICHUS U OLICHUBATh a/ICKBATHOCTH MOJIYY€HHOTO pe3yibTaTa.

Kpaiine BaxHO MOTYEPKUBATH CBS3M TEOMETPUH C JPYTUMHU YUYEOHBIMH TpEeAMETaMH, MOTHBHPOBATH WCIOJIb30BATh OMpPEACIICHUS
reoOMEeTPUUECKUX QUTYyp U MOHSITUH, IEMOHCTPUPOBATH IPUMEHEHHE TIOMYYEHHBIX YMEHUI B (PU3MKE U TEXHUKE. DTU CBSA3H HanboJjee spKO BUIH bl
B TeMax «BekTopsny, « TpuroHOMeTpruyecKrue COOTHOIIEHUs», «MeTtoa koopauHaT» U «Teopema ITudaropay.

VYueOnniii kypc «l'eoMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pasneibl cojepkanus: «['eomerpuueckne (GUTYPhI U UX CBOWCTBa,
«3MepeHne reoMeTpuUeCKUX BEUYMHY», «/[ekapToBBbI KOOpAUHATHI HA IIOCKOCTHY, «BeKTopb», «JIBMKeHHs TIOCKOCTHY, «IIpeoOpa3oBanus
o 100U .

Ha u3zydyenue yue6HOTO Kypca «I'eomerpus» otBoautcst 204 gaca: B 7 kinacce — 68 yacoB (2 yaca B Hezento), B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KUIIACC

Havansnele nonsaTusa reomerpun. Touka, mpsmas, OTpe30K, JIyd. Yroi. Bunael yrinos. BeprukanbHbie U cMexHbIE YIUIbl. buccekrpuca yria.
Jlomanasi, MHOTOYroJIbHUK. [lapajieIbHOCTh U EPIEHIUKYIISIPHOCTD MPSMBIX.

CumMmerpuusble Gpurypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMmmeTpuu. [IpuMepsl cMMMETpUN B OKpYXKalOIeM MHpE.

OcHOBHBIE IOCTPOEHUS C OMOILBIO IUPKYJIS U THHEHKU. TpeyronbHuk. BoicoTa, Meanana, buccekTpuca, X CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUH TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKa.

CpoiicTBa U MPU3HAKK PaBHOOEPEHHOTO TpeyrojbHuKa. [IpM3Haku paBeHCTBa TPEYroJbHUKOB.

CBoiiCTBa M NPU3HAKHU MTAPATUIEIBHBIX MPsAMBIX. CyMMa YIJIOB TPEYroJbHUKA. BHEIIHNE yribl TPEyroabHUKA.

[IpssMOyronpHBI TpeyroapHUK. CBOMCTBO MEAMAHBI MPSIMOYTOJBHOTO TPEYrOJIbHUKA, MPOBEAEHHON K runoreHyse. I[Ipu3Haku paBeHCTBa
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONIBHBIN TpeyroiabHUK ¢ yriaom B 30°.

HepaBeHnctBa B reoMeTpuu: HEPaBEHCTBO TPEYroJibHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopeMa o OoJibLIeM yriie U OoJjbllel CTOpOHE
TpeyrojpHuKa. llepreHquKyisap U HakKJIIOHHAs.

I'eomeTprueckoe MecTo TOYEK. bruccekTprca yriia u cepeIMHHBIN MEPIEHIUKYIP K OTPE3KY KaK FT€OMETPUYECKHE MeCTa TOYCK.

OKpyXHOCTb U KpyI, XOpJa M JUaMETp, UX CBOMCTBA. B3amMHOE pacmoJioKeHHE OKPYKHOCTH M TpsiMod. KacarenbHas W cekyias K
OKpykHOCTU. OKPYKHOCTB, BIIMCAaHHAs B YroJl. BimcanHas u onucaHHast OKpYXKHOCTH TPEYrOJIbHUKA.

8 KVIACC

YereipéxyronpHuku. [lapamnenorpamm, ero npu3Haky U cBoicTBa. YacTHbIE Cllydau NapajjiesorpaMMoB (IIPsIMOYTOJIbHUK, POMO, KBaapar),
UX IPU3HAKU U cBoMcTBa. Tpanenus, paBHoOOKast Tpamnenus, e€ cBONCTBa U npu3HaKku. [IpsMoyrosibpHas Tpanenus.

Meroa ynBoenus meauansl. LlenTpanbHas cummerpus. Teopema PDaneca u Teopema 0 MPONOPLHOHAIBHBIX OTPE3KaX.

CpenHue TMHUU TPEYrojbHUKA U Tpaneuuu. LlenTp Macc TpeyrojabHHKa.

IToobue TpeyroabHUKOB, KOG duuMeHT noaoous. Ilpuznaku noxo06us TpeyroabHUKoOB. [IpuMeHenue noaoous npu pereHny IPaKTHIeCKuX
3ajay.

CaoiicTa miomazei reomerpuueckux puryp. @opmyiisl JUIsl IIIOLIAIU TPEYTroIbHUKA, apajjienorpamma, pom6a u tpaneruu. OTHOIIEHUE
rionaaen mogoOHbIX GUryp.

Beruncnenue niomiaieil TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIET4aTol Oymare.

Teopema IIudaropa. I[lpumenenne Teopemsl [Tudaropa npu pemeHun NpakTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TAaHIE€HC OCTPOTO yIJla NPSAMOYIOJBHOTO TpeyrosbHUKa. (OCHOBHOE TPUTOHOMETPHUYECKOE  TOXKIECTBO.
Tpuronomerpuueckue ¢pyHkiuu yriaos B 30, 45 u 60°.



Brucannble ¥ LEHTpAIBHBIE YITIbI, YTOJ MEXAY KAcaTeIbHOW M XOPJIOM. YTJbl MEXKIy XOpJaMH M CEKyUIMMU. BIimcaHHbIE M ONHCAHHbBIE
4eThIpEXYroJIbHUKU. B3aumHoe pacnonoxenue IByx okpyxkHocteil. Kacanue okpyxnocreit. O0uiue kacateiabHble K JBYM OKPYXHOCTSIM.
9 KJIACC

Cunyc, kocunyc, Tauresc yrios oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXAeCTBO. DopMyIibl IpUBEICHUS.

Pemenue tpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. Pelienue npakTH4eckux 3aad ¢ UCI0Ib30BaHUEM TEOPEMbI KOCUHYCOB
1 TEOPEMBI CHHYCOB.

[TpeobpazoBanue nomoous. [logo6re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeIeHUU OTPE3IKOB XOPJI, TEOPEMBI O TPOU3BEIEHUHU OTPE3KOB CEKYILUX, TEOpPEMa O KBaJipaTe KacaTeabHOM.

Bektop, anuHa (MOIynb) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO HANpaBJIE€HHbIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalvy Haja BeKTopaMu. Pa3nojkeHne BeKTopa 1o JIByM HEKOJUIMHeapHbIM BekTopaMm. KoopauHatel BekTopa. CkanspHoe
MPOM3BEICHNE BEKTOPOB, IPUMEHEHUE /711 HAXOXKICHUSI JUTUH U YIJIOB.

JlexapTOBBbI KOOPAMHATHI HAa TUIOCKOCTU. Y PABHEHUS NMPSAMOM U OKPYKHOCTH B KOOPJAMHATAX, IEPECEUEHUE OKPYKHOCTEN U NMPAMBIX. MeTox
KOOpPJMHAT U €ro MPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[TMHA Okpyx)HOCTH. ['pagycHas u paaraHHas Mepa yria, BRIUMCICHUE MIMH Oyr okpyxkHocTel. [lnomans
Kpyra, CeKTopa, CerMeHTa.

JIBMKEHUSI TUNTIOCKOCTH ¥ BHYTPEHHUE CUMMETpUHn GuUryp (demMeHTapHbie npeactasiaeHus). [lapamnensubiii neperoc. [ToBoporT.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yIbTaThl OCBOEHUS MPOTrpaMMbl yueOHOT0 Kypca «I eoMeTpus» XapaKTepu3yTCs:

1) naTpuoTHYeCKoe BOCIIUTAHHE:

MPOSIBIIEGHUEM MHTEpeca K MPOIIJIOMY M HACTOALIEMY POCCUHCKON MaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHMEM K JOCTH)KEHMSIM POCCHHCKHX
MaTeMaTHUKOB M POCCUICKON MaTeMaTUYECKOM HIKOJIbI, K MCIIOIb30BAaHUIO 3TUX JOCTHKEHHMH B PYTUX HayKax U MPUKIAJHBIX chepax;

2) rpa:kaaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIMOJHEHHIO OO0S3aHHOCTEW TIpa)KIaHWHA W peaju3alidy €ro Ipas, IPEACTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOIEAyp TpakJaHCKOTO oOmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYKJIEHHUIO AITHUECKUX MPOOIIEM, CBA3AHHBIX C MIPAKTHUECKUM IPUMEHEHHEM JTOCTHKEHUN HAayKH, OCO3HAHUEM BaXKHOCTHU MOPAJIbHO-3TUYECKUX
MIPUHIIUIIOB B JESITEILHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE€ B pELICHUM IPAKTUYECKUX 3aJa4 MaTeMAaTHYECKOM HAamlpaBICHHOCTH, OCO3HAHUEM Ba)KHOCTHU
MaTEMaTU4YeCKOr0 00pa30BaHMs Ha NMPOTSHKEHUHM BCEH JKM3HU I YCIEUIHOW NPO(eCCHOHANIbHOM NESATEIbHOCTH U PAa3BUTHEM HEOOXOIAMMBIX
YMEHUH, 0CO3HAHHBIM BBIOOPOM M MOCTPOEHUEM MHAMBUYaIbHON TPaeKTOPUK 0Opa30BaHUs U JKU3HEHHBIX IUIAHOB C YUYETOM JIMUHBIX HHTEPECOB
1 00IIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIMTaHMeE:

CIOCOOHOCTBIO K AMOIIMOHAIIBHOMY U 3CTETHYECKOMY BOCHPUATHIO MaTeMaTHYECKUX OOBEKTOB, 3a]ay, PELICHUH, pacCyXIeHUH, YMEHUIO
BHJIETh MAaTEMATUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAaIMeN B JeSITEeIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbIX MPEICTAaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKa,
IPUPOJBI U OOLIECTBA, HIOHUMAHUEM MAaTeMaTHYeCKOW HayKu Kak c(epbl YelIOBEYECKOM NEesATEeIbHOCTH, ITANOB €€ Pa3BUTHUSA U 3HAUUMOCTH UIs
pPa3BUTHs LUBWIM3ALUM, OBJIAJCHUEM S3bIKOM MATEMaTMKH M MAaTEMaTH4YECKOW KyJIbTYpOM KaK CpPEACTBOM IIO3HAHMS MHUPA, OBJIAJCHHEM
IIPOCTENIIMMH HaBbIKAMU UCCIIEOBATEIbCKOMN IEATENBHOCTH,

6) dpuznueckoe Bocnuranue, GopMuUpPOBaHHE KYJbTYPHI 310POBbSI H SMOLHOHAJIBLHOI0 0JIArONOTYYHs:

TOTOBHOCTBIO IPUMEHATh MaTeMaTUYeCKHe 3HaHHs B MHTEpECax CBOETO 3/I0POBbs, BEJCHHUS 30POBOro 00pasa KU3HU (30pOBOE MHUTAHHE,
cOaNaHCUPOBAHHBIN PEXUM 3aHATUI M OTAbIXa, peryinspHas (U3NUecKass akTUBHOCTh), ¢(hOPMUPOBAHHOCTHIO HaBbIKa pe(ieKCuu, MpU3HAHUEM
CBOETO IpaBa Ha OLIMOKY M TAaKOT'O e MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0THYECKOe BOCIINTAHME:



OpHEHTAllEe Ha IPUMEHEHUE MaTEMaTUUECKUX 3HAHUH JUIsl pelleHusl 3a7ad B 00JacTh COXPAaHHOCTU OKPY’KaIoIel cpejibl, INIaHUPOBAHUS
MOCTYIKOB M OICHKH WX BO3MOJKHBIX ITOCIICACTBUH JUIsI OKPYKAIOIICH Cpebl, OCO3HAHUEM TII00ATBHOTO XapakTepa dKOJOTHUYECKUX MpoodieM u
IIyTEN UX PELICHMUS;

8) ajanTanmsa K U3MEHAIIMMCS YCJIOBHAM COLHAILHOM M IPUPOAHON cpeibl:

TFOTOBHOCTBIO K JCUCTBHUAM B YCIOBHUSAX HEONPENCIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTUYECKYIO
NEeSITENIbHOCTD, B TOM YHUCJIE YMEHUE YUUTHCS Y IPYTUX JIOAEH, IpUOOpeTaTh B COBMECTHON JESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETE HIUU
U3 OIBITA APYTHX;

HE00X0IMMOCTHIO B ((OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcie (POPMYINPOBATH UIEH, IOHATHS, THIIOTE3bl 00 00BEKTAX U ABJICHUSIX, B TOM
qlClie paHee HEM3BECTHBIX, 0CO3HABATh A€(PUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMl0, BOCIPUHUMATh CTPECCOBYIO CUTYyallMI0 KakK BBI30B, TpeOymOIUA KOHTPMED,
KOPPEKTUPOBATh IPUHUMAEMbI€ pEeLICHUS U JeHCTBUS, POPMYIHPOBATh U OLIEHUBATh PUCKU U TIOCIECTBUSA, (GOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

ba3oBrble Jornvyeckue aelcTBUSA:

® BBIABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMAaTHYECKUX OOBEKTOB, TOHITHA, OTHOIIECHUH MEXKAY TMOHSITHSIMU,
(hopMyIUpOBaTh OMPEICICHHS TOHATHHA, YCTaHABJIMBATH CYIIECTBEHHBIM MPHU3HAK KiIacCHU(UKAIIMU, OCHOBAaHUS Ui 00OOIIeHUS W
CpaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIIN3A;

® BOCHPHHHUMATh, (POPMYIUPOBATH M MPEOOPA30BHIBATH CYXICHHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, SAMHUYHBIC, YaCTHBIE U OOIIueE,
YCJIIOBHBIE;

® BBIABIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOpeurs B (aKkTax, MAHHBIX, HAONIOACHUSIX WM YTBEPXKICHUSX,
npeyiaraTb KpUTEPUH AJ1s1 BBISIBIICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e JIeNaTh BBIBO/JIBI C UCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIFOUEHHH, YMO3aKIFOUEHH 0 aHAJIOTHH;

e pa3buparh J0Ka3aTEeNbCTBA MATEMAaTUYECKUX YTBEP)KIEHUH (MpsSMbIE W OT MPOTUBHOTO), MPOBOIUTH CAMOCTOSITENILHO HECIOXHbIC
J0Ka3aTeNIbCcTBA MaTeMaTUYeCKuX (DaKTOB, BBICTPAWBATh AapryMEHTAIMIO, MPUBOIUTH IPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH criocol pereHus yaeOHOH 3aauu (CpaBHUBATH HECKOJIHKO BapUAHTOB PEIICHUs, BHIOMpATh Hanboee MOAXOIAIIUN ¢ YIETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble uccieaoBarebckue 1eCTBUS.



WCIIOJIb30BAaTh BOIPOCHI KaK HCCIIEAOBATEILCKUI MHCTPYMEHT IO3HAHHs, (OPMYIHPOBATH BOMPOCH, (PUKCHPYIOIINE MPOTUBOpEYNE,
po0ieMy, CaMOCTOSITENIFHO YCTaHABIMBATD HCKOMOE B JaHHOE, (JOPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;
IIPOBOJIUTH II0 CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY HECJIOXKHBIM SKCIEPUMEHT, HEOOJIBIIOE HCCIEI0BAaHHE IO YCTaHOBJICHHIO
0COOEHHOCTEH MaTEMAaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXK1y CO00I;

CaMOCTOSATENIBHO (POPMYTUPOBaTH OOOOIIEHUS M BBIBOJABI IO pPE3yJbTaTaM IPOBEAEHHOTO HAONIOICHHS, WCCIEIOBAaHUS, OLEHHBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 000OIICHHI;

MIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOIIECCa, a TAKXKE BBIBUTATh MIPEAIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmueii:

BBISBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(GOPMAIINH, TAHHBIX, HEOOXOAUMBIX IS PEIICHUS 3a/1a4H;

BBIOMPATh, AHATM3UPOBATh, CUCTEMATH3UPOBATh M UHTEPIIPETUPOBATH MHPOPMAIIUIO PA3TMYHBIX BUJOB M (OPM MPEACTABICHUS;
BBIOMpaTh (hopmy mpenacTaBiaeHUuss HHGOPMAIMKA M WUTIOCTPUPOBATH peIlacMbIe 3a7a4d CXEMaMH, AUarpaMMaMy, WHOU TpapuKOd U HX
KOMOHWHAIUSIMHU,

OIIEHUBATh HAJEKHOCTh HHPOPMAIIMH 110 KPUTEPHSIM, TIPEIIOKEHHBIM YYUTEIEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUA:

BOCIIPUHUMATh U (OPMYITMPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSAMU U LIETISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 X0y pELIeHHs 3a1a4l, KOMMEHTHPOBATh MOTY4YE€HHBIN pe3ylbTar;
B X0Jie 00CYXICHHUS 3a]aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI, MPoOIEMBbI, peliaeMoii 3ajaun, BbICKa3bIBaTh UIE€U, HalleJICHHbIE
Ha MOMCK PEILIEHUs, COMOCTABIIATh CBOU CYXJCHUS C CY)KJIEHUSMU IPYrUX yYaCTHMKOB JAMAora, OOHapyKHUBaTh pa3iMdue U CXOJCTBO
MO3ULUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

MIPEJICTaBIATh Pe3yJIbTaThl PEIICHUS 33a]]au, IKCIIEPUMEHTA, UCCIIE0BaHNUs, IPOEKTa, CAMOCTOSATEIBHO BHIOUPATh (DOPMAT BBICTYIICHUS C
y4€TOM 3aj1au MPEe3eHTALNN U 0COOEHHOCTEN ayIUTOPUN;

MMOHUMATh U UCIOJIH30BaTh MPEUMYILIECTBA KOMAHIHON U HHIUBUAYATIbHON paOOThI MPU PEUICHUH YUeOHBIX MaTeMaTHYECKHX 3a]1a4;
MPUHUMATh 1Ie]Ib COBMECTHOM JeATEIbHOCTH, IIJIAHUPOBATh OPraHHU3aIMI0 COBMECTHOW paboThl, pacmpenensarTh BUIbl padorT,
JIOTOBapUBAThCA, 0OCYKAATh MPOIIECC U Pe3yibTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHX JIFO/ICH;

y4acTBOBATh B TPYIIOBLIX GopMax paboTel (00CykaeHHs, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMbI U JPYTHE), BBHIMOIHATH CBOIO YacTb
paboThl M KOOPAMHUPOBATH CBOU JIEHCTBUS C JIPYTMMH YJ€HAMH KOMaHJbI, OLIEHWBATh KA4eCTBO CBOErO BKJIAJa B OOIIUN MPOIYKT MO
KpUTEpUsaM, cHopMyIHpOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranmn3anus:



® CaMOCTOATEIbHO COCTABJIAThH IUIAH, AITOPUTM pELIEHUs 3ajaud (WIK €ro 4acTb), BBIOMPATh CIOCOO penieHusl ¢ y4€TOM HMEIOLIUXCs

peCypcoB U cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BApHUAHThI PELICHUH ¢ YIETOM HOBOM MH(OpMaLUy.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

® BJAJETh CIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS IIPOLiEcca U Pe3yJIbTaTa PeLeHHs] MaTeMaTUYeCKOM 3a1auu;

® [IpeABHUJETh TPYIHOCTH, KOTOPbIE€ MOT'YT BO3HUKHYTh IIPHU PELIECHUH 3a/ladl, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb HA OCHOBE HOBBIX
00CTOSITENLCTB, HAMIEHHBIX OLUINOOK, BBISIBICHHBIX TPYAHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yJbTaTa JEATEIbHOCTH IIOCTABIEHHOW LETHM M YCJIOBHSM, OOBACHATH MPUYMHBI JIOCTHXKEHHUS WIN
HEJOCTUKEHUS 11€JTU, HaXOJUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K xonIty 00yueHus B 7 kjacce 00yJaronuiics MOIyIUT CICTYIONINE TPEIMETHBIC PE3YIbTATHI:

Pacnio3HaBaTh u3yueHHble TeoMeTpuyeckue (DUTyphl, OMPENeNsiTh WX B3aUMHOE PACIOJIOKEHHE, M300pakaTb reOMETpUYECKHe (QUTypHI,
BBITIOJIHATH YEPTEKHU O YCIOBUIO 3a1aul. VI3MepsATh IMHEHHbIE U YIIIOBbIE BEIMYUHBI. PemiaTs 3ajaun Ha BRIYUCIICHHE JJIMH OTPE3KOB U BEIUYU H
YTJIOB.

JlenaTth rpyOyIo OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJTUYMH MPEIMETOB B peaibHOU KU3HU, pa3MEpOB MPUPOIHBIX 00bEKTOB. Pa3inuuaTe pa3mepbl
3THX 00BEKTOB MO MOPAIKY BEINYNHBI.

Crpouthb 4epTeXH K TeOMETPUUECKUM 3a/1adaM.

[Tonb30BaTbCst MpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIOJIB30BaTh IPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYrOJbHUKOB IPU PELLICHUN
3azad.

[IpoBOIUTH IOTHYECKHE PACCYXKACHHUS C UCTIOJIB30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[Tonb3oBaTbCst MpU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWUCTBOM MEAMAHBI, TPOBEAEHHOMN K THIIOTEHY3€ MPSIMOYT OJIbHOTO
TPEYroJbHUKA, B PELICHUH I€OMETPUIECKHX 3aay.

Onpenenars napaielbHOCTh IPSIMBIX C MMOMOIIBIO YIJIOB, KOTOpPBhIE 00pa3yeT ¢ HUMHU cekymias. OnpenensTh mapaielbHOCTh MPSIMBIX C
MIOMOIIBIO0 PABEHCTBA PACCTOSIHUIN OT TOUYEK OJIHOM MPSAMOiL 10 TOUEK IPYrod MpsIMOH.

Pemats 3agauun Ha kiieT4aroit Oymare.

[IpoBOIUTH BHIYMCICHUS U HAXOAUTh YUCIOBBIE U OYKBEHHBIE 3HAUEHUS YTJIOB B TEOMETPHYECKHX 3a7a4ax ¢ UCIOIb30BaHUEM CYMMBI YIJIOB
TPEYroJbHUKOB M MHOTOYI'OJILHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpPU TNEPECEUCHUU ABYX MapallIeNbHBIX TPSMBIX cekymied. Pemarte
MPaKTUYECKHE 3a7a4l Ha HAX0KJICHHE YTIIOB.

Brnagerp moHSATHEM I€OMETPHUECKOTO MECTa TOUEK. YMETh OMPEeNITh OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIeHIUKYIIP K OTPE3KY Kak
F€OMETPUUECKHE MECTA TOYEK.



DopmMyIUpOBaTh ONPEIEIECHUS OKPYKHOCTH U KPYyra, XOp/bl U IHaMETPa OKPYKHOCTH, ITOJIb30BAThCA UX CBOMCTBAMU. Y METh TPUMEHSTh 3TH
CBOMCTBA IIPU PEIICHUH 3a/1a4.

Bnagerp NMoHATHEM ONUCAHHOW OKOJIO TPEYroJIbHUKA OKPYXHOCTH, yMETh HaxoiuTh €€ ueHTp. [lonb3oBaThecs gakTamMu O TOM, YTO
OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECeKaroTcsl B OJHOW TOYKE, U O TOM, YTO CEPEAMHHBIC MEPHEHIUKYISIPBl K CTOPOHAM TPEYroJbHHUKA
IIEPECEKAIOTCS B OAHOM TOUKE.

Brnanetrs nmoHsATHEM KacaTeNnbHOM K OKPYKHOCTH, MMOJIb30BATHCS TEOPEMOM O MEPIEHIUKYIIPHOCTH KAacaTeIbHOM U paJnyca, TPOBEAEHHOTO
K TOYKE KacaHUsl.

[Tosp30BaThCs MPOCTENIIMMH T€OMETPUYECKUMH HEPABEHCTBAMM, TOHUMATh X MPAKTUYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHUE TOCTPOCHHS C TOMOUIBIO LIUPKYJIS U JIMHEHKH.

K xonIty 00yueHus B 8 kjacce 00yJaronuiics MogyduT CICTYIONIHE TPEIMETHBIC PE3YIbTATHI:

Pacno3naBath OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, X JIEMEHTHI, TOJb30BATHCS UX CBOMCTBAMU MPU PEIICHUNA FT€OMETPUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKU NEpecedeHHs] MeUaH TPEYroJibHUKa (LIEHTpa Macc) B PELLIEHUH 3a]a4.

Brnaners moHsTHEM CpeAHEH JIMHUM TPEYrOJbHHKAa W TpaIlelud, MPUMEHSATh MX CBOWCTBA MPU PEIICHUHM TE€OMETPUYECKUX 3a/]ad.
[Tonw3oBatbcs Teopemoit daneca u TEOPEMOM O MPONOPLUUOHANBHBIX OTPE3KaX, IPUMEHATh UX JJI PEHICHUS IPAKTUYECKUX 3aa4.

[IpuMeHsTh PU3HAKY [10100US TPEYTOJIbHUKOB B PEIICHUH F€OMETPHUUECKUX 3a/1a4.

[Tonb3oBarbest Teopemoil Iludaropa ans pemieHuss reoMeTpUUECKUX M IMpakTH4YecKuX 3anad. CTpOUTh MaTreMaTH4eCKyl0 MOJETb B
MIPAKTUYECKUX 33]1a4aX, CAMOCTOSTEIBHO JIeJaTh YePTEK U HAXOAUTh COOTBETCTBYIOLINE JUIUHBI.

Bragete moHsATHAMM CHHYCA, KOCHHYCA M TaHT€HCA OCTPOIO yria MpsIMOYIOJIBHOIO TpeyroiabHUKa. [101b30BaThCA 3TUMU MOHATUAMHU JUIS
peuieHus MpakTUYECKHUX 3a/1a4.

Boruncnsate (paznuyHbIMU crioco0amM) IUIOHIA/b TPEYroibHUKA W IUIOIIAJUM MHOTOYTOJIbHBIX (GUryp (mosib3ysch, rie HeoOX0IuMo,
KaJbKyIATOpOM). [IpuMeHsTh MOTy4eHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

Bnagetp noHATUSAMH BIMCAHHOTO U IIEHTPAIBHOTO YIJIa, HCIOJIB30BaTh TEOPEMBI O BIUCAHHBIX yIIaX, YIIIax MEXAY XopJaaMu (CeKyIIUMH) U
yriie MEeXy KacaTeJIbHOW U XOpJ0i NpU PEIIEHUH T€OMETPUYECKUX 3a1a4.

BrageTs noHsATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSITh CBOMCTBA OMMCAHHOTO YEThIPEXYTOIbHUKA MIPU PEILICHUU 3a1a4.

[IpuMeHATh MOTYy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUYECKHE MOJENIM JUIs 337ad pEaJbHOW MKU3HM U IPOBOJUTH
COOTBETCTBYIOIIME BEIYUCIICHHS C TPUMEHEHHUEM 01001 U TPUTOHOMETPUH (TIOIB3YACh, T/Ie HE0OX0IUMO, KaIbKYISATOPOM).

K koHiy o6y4yenus B 9 kiiacce o0yqaromuiics MoyquT CIeAyIONue TpeaMeTHbIe Pe3yIbTaThl:

3HaTh TPUTOHOMETpUUYECKUE (PYHKIUU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIMIBIO Pa3UYHBIE AJIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA
(«pereHue MPIMOYTOJIBHBIX TPEYTONBHUKOBY). HaxoMuTh (¢ MOMOIIBI0 KadbKyAATOPa) ATUHBI U YTIIBI A7 HETAOMHUHBIX 3HAYCHUH.

[Tonb3oBatbest GopMynaMu MPUBEIACHHUS U OCHOBHBIM TPHUTOHOMETPHUECKHUM TOXKAECTBOM JUISI HAXOXKJAEHUS COOTHOIICHUU MEXITY
TPUTOHOMETPUYECKUMHU BEIMYNHAMU.



Hcnonb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JJISi HAaXOXICHMSI PA3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYroJbHUKOBY),
IIPUMEHATH UX IIPU PELICHUU T€OMETPUUECKUX 3aad.

Brnanerp moHsATHSAMH NpeoOpazoBaHUs IMOJ00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJMOOHBIX (uryp. Ilomb30BaThCsi CBOWCTBaMH IMOJ00US
MIPOU3BOJIBHBIX (PUTYpP, YMETh BBIUUCIIATH JJIMHBI H HAXOAUTH YIIIbl Y TOAOOHBIX (uryp. IlpumMeHsTh CBOWCTBA MOA00MS B TPAKTUYECKHUX 33/1a4aX.
YMeTb pHUBOANUTH MPUMEPHI TOJOOHBIX (GUTYP B OKPYXKAIOIIEM MHpE.

ITonp30BaTbCA TEOPEMAaMU O MIPOU3BENECHUN OTPE3KOB XOPJ, O IPOU3BEIECHUN OTPE3KOB CEKYINX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcst BEKTOpAMH, MIOHUMATh UX T€OMETPUUECKUM U (PU3NYECKUI CMBICII, IPUMEHSATh UX B PEILIEHUU T'€OMETPHUUECKUX U (PU3HUUECKUX
3anad. [IpumeHsTh cKasipHOE IPOU3BEACHUE BEKTOPOB ISl HAXOKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCst METOIOM KOOPAMHAT Ha TUIOCKOCTH, IPUMEHSATH €r0 B PEIICHUU T€OMETPUYECKUX U NMPAKTUYECKHUX 3aad.

Bragetes MOHATHSAMHU NPaBUIBHOTO MHOTOYIOJIBHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI JyTM OKPY)KHOCTH M PaJUaHHOM MeEpBI yria, yMeThb
BBIYUCIIATH TUIONIAAb Kpyra U €ro yactei. [[puMeHsATh noay4eHHble YMEHNs B IPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (Mu EHTPB) CAMMETPUHN QUTYP, IPUMEHSTH IBUKEHUS INIOCKOCTH B MIPOCTEHIINX CIydasiX.

[IpuMeHATh MONy4YEeHHBIE 3HAHWA HA NPAKTUKE — CTPOUTH MAaTEMAaTHYECKHE MOJENIM JUIS 337ad PEaJbHOW XWU3HM M IPOBOJUTH
COOTBETCTBYIOIIME BHIYHUCIICHUS C TPUMEHEHNEM N0JI00US U TPUTOHOMETPUYECKUX (QYHKIUI (TI0Ib3YSICh, I/I€ HEOOXOAUMO, KAIbKYISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KoJsmnuecTBo 4acos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | TIpakTiueckne (uu¢poswIe)
NPOrpaMMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
L | e o g | o LOK
' p https://m.edsoo.ru/7f415e2e
Tr€OMETPUUECKUX BEJIUYUH
bubmmoreka [{OK
2 TpeyroimbHiicn 22 ! https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE PSIMBIE, CyMMa yTJIOB 14 1 bubmuorexa [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTB U Kpyr. I'eomeTpuueckue 14 1 bubnuoreka [IOK
MTOCTPOCHHS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
5 [ToBTOpenue, 06061IeHNE 3HAHUI 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e

8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
. bubnuoreka [JOK
! HerbipExyromeHHKH 12 ! https://m.edsoo.ru/7f417e18
T )
2 nggﬁsﬁznoinaiiizgeoz%eefzai 10/100HbIE 15 1 bubmmorexa [TOK
’ https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
3 Tnpiilgloaf;ﬁii);or iﬁﬁi;ﬁiﬁﬁ? dburyp 14 1 bubmmorexa HOK
' https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa u Havana 10 1 bubmuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHble u
5 OTHMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubmuorexa [JOK
KacarenbHblie kK oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [JOK
6 [ToBTOpEeHue, 0000IICHNE 3HAHUI 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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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 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThbI pecypesI

1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHHYCOB. PellieHue TpeyrojbrHUKOB https://m.edsoo.ru/7f41al2c

2 A 10 ) Bu6amorexa LIOK
OKPYKHOCTH https://m.edsoo.ru/7f41al2c

bu6moreka [IOK
3 Bexroper 12 . https://m.edsoo.ru/7f41al2c

bu6moreka [IOK
4 JlexkapToBbI KOOPAUHATHI HA TJIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12¢

;| D moroyon. S| Bumorera 0K
Py HIa/Ih Kpyra. https://m.edsoo.ru/7f41al2c

Brruucnenune miomanei

6 JIBYOKEHUS TUIOCKOCTH 6 bubmmorexa IIOK
https://m.edsoo.ru/7f41al2c

7 [ToBTOpEeHUE, 0600IIECHNE, 7 2 bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c

OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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