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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpust Kak OIWH M3 OCHOBHBIX PA3/eNiOB IIKOJIHHOW MATEMAaTHKH, UMCIOIIUN CBOCH IEIbl0 00ECNeYuTh M3YYCHHE CBOMCTB M pa3MepoB
¢buryp, UX OTHOLIEHUH M B3aUMHOE PAaCIIOJIOKEHHUE, OMMPAETCS Ha JIOTMUYECKYI0, JOKa3aTelbHYIO0 JIMHUIO. [[eHHOCTh U3y4eHHs T€OMETPUM Ha ypOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs 3aKIIOYACTCS B TOM, YTO OOYYArOIIMICS YYHMTCS MPOBOIUTH JIOKAa3aTEIbHBIC PACCYXKIEHUS, CTPOUTH JIOTHUYECKUE
YMO3aK/IK4YEHHs, JOKa3bIBaTh UCTUHHBIE YTBEPKIACHHUS U CTPOUTH KOHTPIPUMEDPHI K JIOXKHBIM, IPOBOJUTH PACCYKIACHHUS «OT NPOTHUBHOIO», OTJINYAThH
CBOWCTBA OT MPHU3HAKOB, (POPMYIHPOBATH OOPATHBIC YTBEPKACHUSI.

Bropoi 1enpi0 u3ydeHusi TeOMETPUH SIBIISIETCA MCIOJB30BaHNE €€ KaK MHCTPYMEHTA IIPU PEIICHUH KaK MATEMaTU4YECKUX, TaK U MPAKTUYECKUX
3aja4, BCTPEUAIOMIMUXCS B pealbHOM ku3HU. OOydarolmuiics HODKEH HAayYUTHCS ONPEACIUTh F€OMETPHYECKYIO (pUrypy, OmucaTh CIOBaMH JaHHBIA
4epTEK WIN PUCYHOK, HAHTH IJIOIIAb 3€MEJIbHOIO Y4acTKa, pacCUYUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOIO KaOessl Wiu TpeOyeMble pa3Mepsl
rapaxa Juisi aBTOMOOWJISl. DTOMY COOTBETCTBYET BTOpas, BBIYMCIUTENbHAS JMHHUS B WM3y4eHHHM reoMmerpuu. Ilpu pemieHuum 3amay nmpakTUYECKOrO
XapakTepa OOydJaroUMiics y4YUTCS CTPOUTh MaTeMaTHMYECKHE MOJICNIM PEAIbHBIX JKU3HEHHBIX CHUTyalluid, NMPOBOAMTH BBIYMCICHHUS U OLICHUBATh
aJICKBATHOCTD ITOJYYEHHOTO PE3YJIbTATA.

KpaiiHe Ba)kxHO NOJUEPKUBATH CBSA3M TEOMETPUU C JAPYIMMU Y4YeOHBIMH THpeAMETaMH, MOTHUBUPOBATh HCIIOJNb30BaTh ONpPEAEICHUs
reOMETPHUECKUX (PUTYpP W TOHSTHIHA, JEMOHCTPUPOBATH NMPUMEHEHHUE TONYUYCHHBIX YMEHUH B (M3UKE M TEXHUKE. DTH CBSA3M HamOoJiee SPKO BHIHEI B
Ttemax «Bekropbl», «Tpuronomerpudeckrue COOTHOIEHUs», «Meron koopauHat» U «Teopema IIudaropar.

VYuebnblii Kypc «['eoMeTpusi» BKIIOYAET CIEAYIONINEe OCHOBHBIE pa3/iebl coaepkanus: «I'eomerprueckue GUrypsl U X cBOMCTBay, «M3mepenue
IeOMETPHUECKUX BETMUUHY, «J|eKapTOBbl KOOPAUHATHI HA INIOCKOCTUY, «BeKTopbl», «/IBrxkeHus miockoctu», «IIpeodbpa3zoBanus nomgodus».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Helen), B 8 kiacce — 68 yacoB (2 yaca B
Heqeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEHIO).

COJEP/)KAHUE OBYYEHUA
7 KJIACC

Havansuele nmoHsaTus reomerpun. Todka, mpsiMas, OTPE30K, Jyd. Yroi. Buasl yriioB. BepTukanbHble U CMeXHbIE yIuibl. buccexkrpuca yria.
Jlomanas, MHOTOYrosbHUK. [lapajuieIbHOCTh M NEPIIEHIUKYISAPHOCTD MPSAMBIX.

Cummerpuunsble ¢purypsl. OCHOBHBIE CBOMCTBa OceBOM cuMMeTpuu. [IpruMepsl CHMMETpUH B OKPYXKArOIeM MUpE.

OcHOBHBIE TIOCTPOEHUS C OMOILBIO LIUPKYJIS U IMHEHKH. TpeyronbHUK. BricoTa, Meaunana, 6uccekTpurca, UX CBOICTBa.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CaoiicTBa ¥ MPU3HAKK paBHOOEPEHHOTO TpeyrojbHUKa. [Ipr3Haku paBeHCTBa TPEYTrOJIbHUKOB.

CBolicTBa M PU3HAKY NapaJlIeIbHBIX OpsiMbIX. CyMMa yIJIOB TPEYTrOJIbHUKA. BHEIIHNE yIIIbl TpEyroJbHUKA.

[IpssMoyronbHBI TpeyronbHUK. CBONCTBO MEAMaHbl IMPSMOYTOJIBHOIO TPEYrOJbHHKA, NMPOBEIEHHOM K rumorteHys3e. lIpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpIMOYTroabHBIN TPEYroapHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOW, Teopema O OoiblieM yrie U OojbllIed CTOpOHE
TpeyrosibHUKa. [leprneHuKynsap U HaKJIOHHAs.

['eomerprueckoe mecTo Touek. buccekTpuca yria u cepeJUuHHBIN NEPIIEHANKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOYEK.

OKpyKHOCTb U KpyT, XOpJla ¥ IUaMETP, X CBOMCTBA. B3anMHOE pacosokeHne OKpyXKHOCTU U npsiMoi. KacaTtenbHas u cexyias K OKpyKHOCTH.
OKpy>KHOCTb, BIIMCAaHHAs B yroj. BnucanHas v onucanHas OKpYKHOCTH TPEYToJIbHUKA.



8 KJIACC

Yetsipéxyronpuuku. [lapannenorpamMm, ero mpu3Haku U CBOKWCTBA. YacTHBIE CiIy4ad HapayljieorpaMMOB (IIPSIMOYTOJIBHHUK, POMO, KBaapaT), UX
IIPU3HAKU U cBOMCTBa. Tpaneuus, paBHoOOKas Tpanenus, € CBONCTBA U npu3Haku. [IpsmoyronabHas Tpanenus.

Meron yasoenus mequansl. LlentpansHas cummerpusd. Teopema PDaneca U TeopeMa 0 IPONOPLHOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroibHUKA U Tpanenuu. LlenTp Macc TpeyroybHuKa.

[Tonobue TpeyronpHUKOB, K03(pduuuent nogodus. [Ipusnaku mogodust TpeyroabHUKOB. IIpuMeHeHne mogodus Mpu peleHNH MPaKTHYECKUX
3a1ad.

CpoiicTBa 1uiomazeil reomerpudeckux ¢uryp. @opMynsl Ui IUIOMIAAN TPEYroJbHUKA, MapaienorpaMma, pomba u Tpaneuud. OTHOIIEHUE
IJI0MmaeH moJ00HBIX (QUTYP.

Brruncnenue miomaaei TpeyroabHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaToOl Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn npakTUYECKUX 3a1ay.

CuHyC, KOCUHYC, TaH[€HC OCTPOr0 yrja MpsIMOYIOJbHOIO TpeyrosibHHKa. OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. TpPUrOHOMETpPHUYECKHE
¢dbynkun yrinos B 30, 45 u 60°.

BrnucanHbple M LEHTpaJIbHBIE YIVIBI, YIOJI MEXAY KacaTeJIbHOW M XOPAOH. YTIbl MEXKIAY XOpAaMu M CEKyIIMMH. BrucaHHble W ONHMCAHHBIC
4eThIpEXYroJbHUKU. B3anMHoe pacnonokeHnue 1Byx okpyxHocTeld. Kacanue okpyxkHocteil. O01e kacaTeabHble K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEICHUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. PelleHne mpakTH4ecKuX 3a/ad ¢ UCIOJIb30BaHUEM TEOPEMbl KOCUHYCOB U
TEOPEMBI CHUHYCOB.

[IpeobpazoBanue momobus. [lomodre cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema o npon3BeIeHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHNUN OTPE3KOB CEKYILNX, TEOpPEMa O KBaApaTe KacaTeJIbHOM.

Bekrop, mnmmMHa (MOIynab) BEKTOpa, COHANpPABICHHBIE BEKTOPHI, IMPOTHBOIIOIOKHO HANpaBlIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpAallMM HaJ BEKTOpaMu. Pa3noxeHue BeKTOpa MO JABYM HEKOJUIMHEapHbIM BekTopaM. KoopauuaTel BekTopa. CkansipHOe
IIPOU3BE/ICHNE BEKTOPOB, IPUMEHEHUE NIl HAXOXKACHUS IJIUH U YIJIOB.

JlexapToBBl KOOpAMHATHI HA IJIOCKOCTH. YPaBHEHHUS IPSAMOM M OKPYKHOCTH B KOOpAMHATaX, MEPECEYEHHE OKPYKHOCTEM M HpsAMbIX. Meron
KOOpJMHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKY. J{TMHA oKkpyx)HOCTU. ['pagycHas u paguaHHasi Mepa yriia, BBIUMCIEHHUE JUIMH JIyT oKpyXHocTel. [lnomans kpyra,
CEKTOpa, CETMEHTA.

JIBM>KEeHUS MIJIOCKOCTU M BHYTPEHHUE CUMMETpun Guryp (aseMeHTapHblie npezacTtanienus). [lapannensasiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPe3yJIbTAaThl OCBOCHUS MPOTrpaMMbl yueOHOT0 Kypca «I eoMeTpus» XapaKTepu3yloTcs:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCHUHCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOLIEHHUEM K JOCTHXKEHHSM POCCHUHCKHUX
MaTEMaTHKOB U POCCUICKOI MaTeMaTUYEeCKOH IIKOJIbI, K UCTIOIb30BAHUIO 3TUX JOCTIKEHHUH B IPYTUX HAyKax M MPUKIAJHBIX cepax;

2) rpaxiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHWHA W pealu3allid €ro IpaB, NPEJICTaBICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBICHUN, TPOLEAYpP I'PaXkIaHCKOro 001ecTBa (HanmpuMep, BHIOOPHI, OTPOCH), TOTOBHOCTBIO K 00CYXICHUIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHXKCHHI HAyKH, OCO3HAHHUEM BA)XHOCTH MOPAJIbHO-3TUYECKUX IMPUHIUIIOB B
NEeATEIbHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTaAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PEIICHMM MPAKTHYECKUX 3a/lad MaTeMaTH4YeCKONl HAaNpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH
MaTEeMaTHYECKOro 00pa30BaHUs Ha MPOTSHKEHUU BCEH KU3HU NIl YCHEIIHOM MpodeccnoHalbHOM JeSTENIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUAYaIbHOW TPAeKTOpUU OOpa3oBaHUS U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U
OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTaHHE:

CIIOCOOHOCTBIO K SMOILMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MATEMAaTHUYECKUX 00BEKTOB, 3a/1a4, PEICHUN, PACCYKICHUIH, YMEHUIO BUICTh
MaTeMaTUYeCK1e 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHEHTAIlMel B JEITeTbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTaBICHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs 4eIOBEKa,
MpUpPOABI U OOLIeCTBa, MOHMMAHUEM MaTeMAaTUYECKOM HayKu Kak c(epbl 4eJOBEUECKOH [eATeNbHOCTH, STAanoB €€ pa3BUTHUS W 3HAYMMOCTH JUIS
Pa3BUTHUS LIUBWIN3ALMH, OBJIAICHUEM SI3bIKOM MAaTEMAaTUKA U MaTEMaTUYECKON KyIbTYpOil KaK CpeICTBOM MO3HAHUS MHUPA, OBJIAJACHUEM MPOCTEU ITUMU
HaBbIKaMU MCCIIE0BATEIbCKOMN 1€ATEIbHOCTH;

6) pusuyeckoe BocnuTanne, HOpMHUPOBAHUE KYJIbTYPbI 310POBbSl H SMOIMOHAJIBHOI0 0JIATONOJIYYHS:

TFOTOBHOCTBIO IPHUMEHSATh MaTeMaTHYECKHE 3HAHMsSI B MHTEpEcax CBOErO 3J0pOBbS, BEJEHHUS 3/10pOBOTO 00pa3a >KHU3HM (340pOBOE MHUTAHUE,
cOamaHCHUpPOBAHHBINA PEXKUM 3aHITUN M OTIBIXA, PETyNsipHas (u3ndeckas akTUBHOCTh), COPMUPOBAHHOCTHIO HABbIKA PeQICKCHH, TIPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTr'O K€ [paBa JIPyroro 4eIoBeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpUEHTallled Ha MpUMEHEHHUE MaTeMaTWYeCKUX 3HaHUW JUIsl pelieHHs 3ajad B o0JacTH COXPAaHHOCTH OKpY’Karolled cpelbl, MIaHUpOBaHUS
MOCTYIIKOB U OLIEHKH WX BO3MOXKHBIX MOCIEACTBHMA IJI OKPYKAOIIEH cpeibl, OCO3HAHUEM TTI00aIhHOT0 XapaKkTepa IKOJIOTUYECKUX MPodsieM Hu My Teil
WX PEIICHUS;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUSM COLMATbHOM M PUPOJAHOM Cpe/bl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBUSIX HEOINPEAEIEHHOCTH, OBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO e TeIbHOCTb, B
TOM YHCJIe YMEHHE YUUThCS Y IPYTHX JIOACH, TpUOOpeTaTh B COBMECTHOM NeSTEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OIbITa P YTHUX;



HE00XOAUMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHHM, B TOM 4Hcie (GOPMYTUPOBATh UIECH, OHATHUS, TUIIOTE3bl 00 00BEKTAX M SBICHUIX, B TOM
qlClie paHee HeM3BECTHBIX, 0CO3HABATH AC(PUIIMTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE pPa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOUIHMI KOHTPMED, KOPPEKTUPOBAThH
MIPUHUMAaEMble PEIIeHUs U AecTBUs, HOPMYIHpPOBaTh U OLICHUBATh PUCKU U MOCIEACTBUA, (POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

® BBIBISTh W XapaKTePU30BaTh CYIICCTBCHHBIE MPH3HAKA MATEMAaTHYECKUX OOBEKTOB, TOHATHUN, OTHONICHHH MEXAY MOHITHIMH,
(hopMyIIMpOBaTh OMPECIICHUS OHITUN, YCTAaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS 1T 0000IIECHUS ¥ CpaBHEHHUS,
KPUTEPHUH ITPOBOJIMMOIO aHAJIN3a;

® BOCIPHHHMATH, (OPMYIHUPOBATH W TPEOOPA3OBHIBATH CYKICHUS: YTBEPIUTCIBHBIE M OTPHUIATCIbHBIC, SAWHWYHBIC, YacTHbIE U oOIIHe,
YCJIOBHBIE;

® BBIBISTH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUUs B (pakTax, JaHHBIX, HAOTIOACHUSIX M YTBEPXKICHUSAX, IIpejiaraTh
KPUTEPHH TS BBISIBJICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;

e JIeNaTh BBIBOJIBI C MCMOJIb30BAHUEM 3aKOHOB JIOTUKH, TEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3AKIIOUEHHH 110 aHAJIOTUH;

e pa3buparh [IOKa3aTelIbCTBA MATEMAaTUYECKUX YTBEPKIEHUU (IpsAMble U OT MPOTHUBHOTO), MPOBOIUTH CAMOCTOSITENIFHO HECIOXKHBIC
JI0Ka3aTeNIbCTBA MaTeMaTHYeCKUX (paKkTOB, BRICTpANBATh apryMEHTAIUIO, IPUBOJIUTE IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
paccyXJIeHHS;

e BBIOMpaTH croco0 pemieHus yueOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHHUs, BBIOMpATh Hanbosiee MOAXOASIIUNA C Y4€TOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPUEB).

Ba3zoBble ucciienoBarejbckne 1eHCTBUA.

® ICIIOJIb30BATh BOIMPOCHI KaK UCCIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH BOMPOCHL, (DUKCHPYIOIINE TPOTUBOPEUHUE, MPOdIEMY,
CaMOCTOSITENTLHO YCTaHABIMBATh HCKOMOE U JJaHHOE, (JOPMUPOBATH THIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

® TIPOBOJUTH MO CAMOCTOSTEIHLHO COCTABIICHHOMY TUUIaHY HECJIOKHBINA IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBIICHUIO OCOOEHHOCTEHN
MaTeMaTU4eCcKoro 00hEKTa, 3aBUCUMOCTEN 0O0BEKTOB MEXKTY COOO0I;

® caMOCTOSITENbHO (OPMYIUpOBaTh O00OOIIEHHS W BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO HAOMIO/IEHUs, HCCIEAOBaHUsA, OIICHUBATh
JIOCTOBEPHOCTH TIOJIYYCHHBIX PE3YJIbTaTOB, BEIBOJOB M 0000IIEHHUH;

® [IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEAMOIOKEHHS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Paborta ¢ unopmanmeii:

®  BBIABIATH HEJIOCTATOYHOCTH M H30BITOYHOCTH WH(OPMAIINH, JTAHHBIX, HCOOXOAMMBIX ISl PEIICHUS 33]1a9H;

e  BBIOMPATH, AHATM3UPOBATH, CUCTEMATH3UPOBATH M HHTEPIPETUPOBATH HHPOPMAITUIO PA3ITHIHBIX BUJOB U (DOPM IMPEICTABICHHS;

e BBIOMpaTh (HopMy TpeICTaBICHHS WHPOPMAIMH M WLIIOCTPUPOBATH peIlacMble 3aJadyd CXeMaMH, JHarpaMMaMd, WHOW TpapuKod M X
KOMOWHAIHSIMU,

® OIEHUBATH HAJIEKHOCTH HHPOPMAITUH 110 KPUTEPHUSM, MPEIOKEHHBIM YIUTENEeM M CHOPMYIHPOBAHHBIM CAMOCTOSTEILHO.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YUeOHbIE JeliCTBHUS:



¢ BOCHOPHUHUMATH U (I)OpMyHI/IpOBaTB CYXXICHHA B COOTBCTCTBHUU C YCIOBUAMHU U LCIISIMU 06H.[CHI/ISI, SACHO, TOYHO, TPAMOTHO BbIpa>KaTb CBOIO TOYKY
3pCHHA B YCTHBIX U IMCBMCHHBIX TCKCTAX, AaBATh MMOACHCHHUS 11O XO4Y pPCHICHUSA 3a/la4, KOMMCHTHPOBATDH HOJIy‘-IGHHI:IfI pE3yiIbTart;

® B X0Je 00CYXJIeHHs 337aBaTh BOIPOCHI IO CYLIECTBY 00CYX/1aeMOH TeMbl, IPOOJIEMBI, peIIaeMOl 3a/1aul, BbICKa3blBaTh UJEH, HAllEJICHHbIE HA
IOMCK PCHICHUA, COITOCTABJIATh CBOU CYKACHUA C CYKACHUAMU APYTUX YUACTHUKOB JUAJIOTa, O6Hapy)KI/IBaTB pasiiniue u CXo0ACTBO HO3HI.IPII>1, B
KOPpEKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAXKECHUS;

¢ [IPCACTABJIATL PC3YJIbTAThl PCUHICHUA 3ada4du, SKCIICPUMCHTA, MCCICAOBAHUA, NPOCKTA, CAMOCTOATCIBHO BLI6I/IpaTB (I)OpMaT BBICTYIUICHUA C
y4€TOM 3a/1a4 MPE3EHTAlUU U 0COOEHHOCTEN ayIUTOPUN;

® [IOHHMMAaTb U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW ¥ MHAMBHIyalbHON paOOThI NP pEeIIEHUH YyU4eOHbIX MaTeMaTHUECKUX 3ajiay;

® [IPUHUMATH LIeJIb COBMECTHON JEATENbHOCTH, IUNIAHUPOBATh OPraHU3ALMI0 COBMECTHON pabOThl, pacHpeAesaTh BUbl padoT, JOroBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIHO/IEH;

® y4acTBOBATh B IPYNNOBBIX hopMax paboTh (00CykIeHUsI, 00OMEH MHEHUSMHU, MO3TOBBIC IITYPMBI H JIPYTHE), BBITIOTHATH CBOIO YacTh PabOTHI U
KOOPAUWHHUPOBATE CBOU IIGI;'ICTBI/ISI C ApYruMH YJICHAMHW KOMaHAbl, OICHHMBATbL Ka4CCTBO CBOCTO BKJIaJla B O6IIII/II71 MMPOAYKT IIO KPUTCPHUIM,
c(OpMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe AeiicTBUSA

Camoopranuszaums:
®  CaMOCTOSITENIFHO COCTABJIATH IJIaH, AITOPUTM PELICHHUS 3a7auu (MM €T0 YacTh), BBIOUPATh CIIOCO0 peIIeHus ¢ yI4ETOM HMEIOLINXCSl PECypCOB U
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHUHA ¢ Y4ETOM HOBOH MH(DOpMAITUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJIEKT:
® BJIAJETh CIOCOOAMH CAaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3yiibTaTa pelieHrs MaTeMaTHIeCKOM 3a1a4u;
° Hpe)IBI/IZIGTI) Tp}IJIHOCTI/I, KOTOpI)Ie MOFYT BOSHHKHYTI) HpI/I peHIGHI/II/I 3aJa4, BHOCUTH KOppeKTI/IBBI B IOCATCIBHOCTH HAa OCHOBEC HOBBIX
00CTOSITENTLCTB, HAMIEHHBIX OLUTHOOK, BBISIBJICHHBIX TPYAHOCTEH;
° OIICHUBATH COOTBCTCTBUC pe3ynLTaTa OCATCIIBHOCTHU HOCTaBHCHHOﬁ oein u yCJ'IOBI/IHM, 06”I)$ICH$ITB HpI/I‘-II/IHI:I JTOCTHIXXCHUA UJIN HCIOOCTHUIKCHUSA
L[€JI1, HaXOAUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJBbTATHBI

K xonIty 00yuenus B 7 kjacce 00y4Jaronuics MoxyquT CICAYIONE TPEIMETHBIC PE3YJIbTATHI:

Pacrio3naBaTe u3yueHHBIE TeOMETpUUYECKHE GUTYPBI, OMPENeTsITh WX B3aUMHOE pACIONOXKEHHE, U300pakaTb TeoMeTpuuecKue QUrypsl,
BBIITOJHATE YCPTEKHU 110 YCIIOBHUIO 3ada4u. I/ISMepHTL JIMHENHEIE U YIJIOBBIC BCJIIMYWHBI. Pemrate 3aaa4i Ha BBIYHCIICHHUC OJIMH OTPE3KOB M BCIWMYHUH
YTJIOB.

Jlenate TpyOyI0 OLIEHKY JMHEMHBIX U YIJIOBBIX BEWYMH MPEIMETOB B PeasibHOM JKHM3HM, pa3MepOB MPHUPOAHBIX 00BEKTOB. Pa3innuare pasmepbl
3TUX 00BEKTOB MO MOPSIKY BEIUYNHBIL.

CTpouTh 4epTEXKHU K TCOMETPUUECKHUM 3a7adaM.

[Tonb3oBaThbcs MpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIONB30BATh MPU3HAKA M CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJHLHUKOB MPHU PEIICHUN
3azad.

[IpoBOAUTH TIOTMUECKHUE PACCYKICHUS C UCIOJIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.



[Tonb30oBaTbesl MpU3HAKAMU PABEHCTBA IMPSMOYTOJbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEJMAHbI, MIPOBEIEHHON K THUIIOTEHY3€ MPSIMOYTOJIBHOTO
TpPEeYrojbHUKa, B PEIEHUH T€OMETPHUYECKUX 3a/1au.

Ornpenenary MapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMH cekymas. OnpenensaT NapauiebHOCTh MPSAMBIX C
MMOMOIIBIO PAaBEHCTBA PACCTOSIHUI OT TOYEK OJIHOM MPAMOU 10 TOYEK PYror MpsMOil.

Pemars 3a1auu Ha KieT4aroi Oymare.

[IpoBOANTH BBIUMCICHHSI U HAXOJUTh YHCIOBBbIE U OYKBEHHBIC 3HAYEHHS YIJOB B I€OMETPUYECKHX 3ajjauyax C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yII0B, 00Pa30BAHHBIX NP MEPECCUCHUH JABYX MapasuIC/IbHBIX MPSIMBIX ceKylel. Pemars npaktuyeckue
3aJlauy Ha HAXOXJICHUE YTJIOB.

Bnagers mMOHSITHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIMpPENesTh OUCCEKTPHUCY YIJa M CEPEeIUHHBIA TMEPICHIUKYISAP K OTPE3Ky Kak
reOMETPUYECKUE MECTA TOUEK.

DopMyIHpOBaTh ONPEICICHUS OKPY:KHOCTU M KpyTra, XOpJbl U IMaMeTpa OKPYKHOCTH, MOJIb30BATHCS MX CBOMCTBAMHU. YMETh MPUMEHSTH 3TH
CBOWCTBA IIPH PEIICHUU 33]1a4.

Brnagets moHATHEM ONMUCAHHON OKOJIO TPEYTOJIBHHKA OKPYKHOCTH, YMETh HaXOAUTh €€ eHTp. [lomp30oBaThes (hakTamMu O TOM, 9TO OMCCEKTPUCHI
YIJI0B TPEYTOJbHUKA MEPECeKAroTCs B OJHOM TOYKE, U O TOM, YTO CepeAMHHBIC MEPIECHIUKYIAPHl K CTOPOHAM TPEYroJIbHUKA MEePECeKAIOTCs B OJHOMN
TOYKE.

Brnagetrs moHsiTHEM KacaTelbHON K OKPYXHOCTH, MOJIb30BAThCS TEOPEMOW O MEPIEHIUKYISIPHOCTH KacaTelbHOM W pajuyca, MPOBEIEHHOTO K
TOYKE KacaHHsl.

[Tonb30BaTbes MPOCTEHIIMMU F€OMETPUUECKUMU HEPABEHCTBAMHU, TOHUMATh UX NMPAKTUYECKUI CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKUE TOCTPOCHUS C TIOMOILBIO ITUPKYJIS U TUHEHKH.

K koH1y 00y4enus B 8 kiiacce 00yJaronuiics MoJIy4uT CIeayIOIINe MPeIMETHbIC Pe3yabTaThl:

Pacnio3naBaTh OCHOBHBIEC BH/IBI YETHIPEXYTOIBHUKOB, UX AJIEMEHTHI, MOJIb30BATHCA UX CBOMCTBAMH IPU PEIICHUHA FTEOMETPUUECKHUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKU MIEPECEUCHHSI METUaH TPEYroJbHUKA (IIEHTPa Macc) B PEIICHUH 3a/ad.

Bragets monsiTueM cpeiHel JIMHUM TPEYroJIbHUKA W Tpareluu, TPUMEHSITh UX CBOMCTBA MPU PEIICHUU Te€OMETpUYecKux 3aaad. [lonbp3oBaThes
Teopemoii daneca U TEOPEMOil O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX IS pEUICHUs] TPAKTUYECKUX 3a/1ay.

[TpuMeHaTh MpU3HAKU TTOA00US TPEYTOJLHUKOB B PEIICHUH T€OMETPUUECKHUX 3a/1a4.

[Tonb3oBatbes Teopemoit [Mudaropa s perennst reoMeTpuYecKuX M MpakTHIecKuX 3a1ad. CTpOUTh MaTEMaTHUECKYIO0 MOJENb B TPAKTHUYECKUX
3a/1auax, CaMOCTOSITEIBHO JIeJIaTh YePTEK U HAXOJUTh COOTBETCTBYIOIIHNE ITTUHBI.

Bragers moHATHAMM CHHYCA, KOCHHYCa M TaHT€HCa OCTPOro yria MNpSMOYTOJIbHOTO TpeyrojbHHKA. [10o/b30BaThCA ATUMHU MOHATUAMM IS
perieHust MPaKTUYECKHUX 3aj1ad.

Boruncnsate  (pa3nuyHBIME  CIIOCOOAMM) TUIOHIAAb TPEYroJbHUKAa W IUIOMIAJM MHOTOYTOJbHBIX (uUryp (MOnb3ysach, I/1€ HEOOXOAUMO,
KaJIbKYJIATOPOM). [IpuMEHSATD MOoTydeHHbIE YMEHUS B MPAKTHIECKUX 3aavax.

Brnagets mOHATUSAMU BOMCAHHOTO U IIEHTPAIBHOTO YTJIa, UCIIOIB30BaTh TEOPEMBI O BIIMCAHHBIX yIIaX, YriaX MEeKIY XOpAaMHu (CEKYIIUMU) U YTIie
MEXy KacaTeIbHOW W XOPI0H MPU PEIICHIUH T€OMETPHUIECCKUX 3a1a4.

BrageTs moHsATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSITh CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUH 3aau.

[IpuMeHATh TTONTyYeHHBIC 3HAHUS Ha MTPAKTUKE — CTPOUTHh MAaTEMATHUYECKHUE MOJICTH IS 3a/1a4 peabHOM )KU3HU M TTPOBOJUTH COOTBETCTBYIOIIHE
BBIYHCIICHHS C TPUMEHEHUEM MOI00UsI U TPUTOHOMETPHUH (TIOJIB3YSICh, T/I€ HEOOX0IUMO, KAIIbKYIISITOPOM).

K xonIty 00yuenus B 9 kjiacce 00y4Jaronuiics MoayduT CICYIONINE TPEAMETHBIC PE3YIbTAThI:

3HaTh TPUTOHOMETpHUUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOAUTh C WX IOMOIIBI0 PAa3IMYHBIC AJIEMEHTHI MPSIMOYTOJBHOTO TPEYrolbHUKA
(«penieHne mpsIMOYTOIBHBIX TPEYTOIHBHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYATOPA) JUTHHBI U YTIIBI JIJIs1 HETAOJIWYHBIX 3HAYEHUH.



[Tonmp30Batbess  (hopMynaMu TPUBEIACHHUS W OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKIECTBOM JUIS HAXOXKJIEHHS COOTHOUICHHH MEXIY
TPUTOHOMETPUYECKUMHU BETNYUHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB 111 HAX0XK/IEHUS PA3IMUHBIX 3JIEMEHTOB TPEYIOJIbHUKA («pELIEHUE TPEYTOJIbHUKOBY), IPUMEHSATh
UX IIPYU pELICHUU T€OMETPUYECKUX 3a1a4.

Brnaners moHATHAMH TpeoOpa3oBaHMA MOJOOMS, COOTBETCTBEHHBIX JIIEMEHTOB MOA0OHBIX ¢uryp. Ilomp3oBarbes cBoOWCTBaAMH MOJ00US
IIPOU3BOJIbHBIX (DUTYp, YMETh BBIYMCIATH JUIMHBI M HaXOAUTh YIVIbI y MONOOHBIX (uryp. IIpumeHsaTs cBoiicTBa 1momoOus B MPAKTUYECKHUX 3a/adax.
YMeTb NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYP B OKPYKAIOIIEM MHpE.

[Tosp30BaTbCsA TEOpEMaMu O IPOU3BENECHNUN OTPE3KOB XOPJ, O IPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonmp30BaTbcs BEKTOpaMHU, MMOHUMATh MX T€OMETPUYECKHA M (PU3UUECKUN CMBICH, MPUMEHATh WX B PEIICHHH I'€OMETPUYECKUX U (PU3MUECKUX
3a1a4. [IpuMeHsTh CKalIpHOE IPOU3BEIECHUE BEKTOPOB AJI HAXO0XKICHUS JUINH U YIJIOB.

ITonb30BaTbCst METOOM KOOPAMHAT HA IUNIOCKOCTH, IPUMEHSATD €r0 B PEUICHUU T€OMETPUYECKUX U IIPAKTUYECKUX 3a1a4.

Bnagets NOHATUAMYU IPAaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI IYTH OKPYKHOCTU U PAJIMAHHOW MEpPBI yIila, yMETh BBIUUCIIATD
IJIOIIAb Kpyra 1 ero yactei. [IpumMeHsaTs 1ony4eHHbple yMEHU B IPAKTUYECKUX 3aa4ax.

HaxoauTs ocu (MM HEHTPBl) CUMMETPUH (PUTYpP, TPUMEHATH JBH)KEHUS IJIOCKOCTH B IPOCTEHIINX CIydasX.

[IpuMeHATH NOJIy4eHHBIEC 3HAHUS HA IIPAKTUKE — CTPOUTHh MAaTEMAaTUYECKUE MOJEIH Ul 3a/1a4 pealbHOM »KU3HHA U IPOBOJUTH COOTBETCTBYIOLIME
BBIUUCIICHUS ¢ IPUMEHEHNEM 11000US U TPUTOHOMETPUUECKUX (DYHKIMH (TT0JIb3YACH, IIe HE00X0AUMO, KaTbKYJISTOPOM).



TEMATHYECKOE INTAHUPOBAHMUE
7 KVIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (uudpossbie)
Ne ni/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoTbI padoThl pecypebi
) i enoficrsa, Howepene reoerpmace 14 BuGmorexa LIOK
’ p P https://m.edsoo.ru/7f415e2e
BEJINYUH
bu6mmoreka [IOK
2 Tpeyrobikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsiMBbIE, CYyMMa YIJI0B 14 1 bubnuoreka [IOK
TpeyroJbHUKA https://m.edsoo0.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomerpuueckue 14 1 bubnnorexa [HOK
[IOCTPOCHHS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
S [ostopenme, 0dodmenue snanuii 4 1 https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KJIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
N bubnmoreka [JOK
! HeTbpexyrobHuiH 12 . https://m.edsoo.ru/7f417e18
2 ponaptOR A Orpeska, HoToGE 15 ) BuGmorera LLOK
poropt P - 1104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
3 peyTOm KOS 1 aoTey oM it 14 ) Bubmorera LIOK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema ITudaropa u Havana 10 1 bubnuorexa [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VYriel B OKpyKHOCTH. Bricanusie u
5 OINMCAHHBIE YETHIPEX YT OJIbHHUKH. 13 1 bubnuorexa [JOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubnuorexa [JOK
6 [ToBTOpenue, o6o0IIeHNE 3HAHNI 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugpossbie
Ne ni/n NporpaMMEI pas Beero KonTpoabubie IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoThI padoThI pecype
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmumoreka [IOK
CHHYCOB. PellieHre TpeyroibsHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoOpazoBanue mogodus. Merpudeckue 10 1 bubmuorexa [JOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Beiropet 12 . https://m.edsglru/?f41a12c
4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41al2c
;| Do B 10K
S ———— https://m.edsoo.ru/7f41al2c
6 JIBUOKCHHMSI TTIOCKOCTH 6 bubmorexa [IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 7 2 bu6mmoreka [IOK
3HaHHUH https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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