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NOACHUTE/NIbHAA 3AMUCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX Pa3JIeNIOB MIKOJIHHON MaTeMaTHKH, IMEIOIINI CBOEH IIeNTbI0 00eCTIeunTh H3yUeHHe CBOICTB U pa3MepoB GUTYp, UX OTHOIICHUN U
B3aFIMHOE DACIIOJIOKEHUE, OMMPAETCS Ha JIOTHYECKYIO, JOKa3aTeNbHYI0 JIMHUIO. L[eHHOCTh M3ydeHus TeOMETpHH Ha YPOBHE OCHOBHOTO OOMIETo 00pa3oBaHUS
3aKJIFOYAeTCSl B TOM, YTO OOYYArOIIMHCS YYHTCS MPOBOTUTH OKAa3aTeNbHBIE DPACCYKICHHS, CTPOHUTH JIOTHUECKHE YMO3AKIIOUEHUS, OKAa3bIBaTh WCTHHHBIC
YTBEPKACHUSA U CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, ITPOBOANTH PACCYKIEHHUS «OT MPOTUBHOTOY», OTIMYATh CBOWCTBA OT MPU3HAKOB, (hOPMYITUPOBATH OOpaTHBIC
YTBEPKICHUS.

BTopoii enbsro n3ydeHus FeOMETPUH SIBISETCS NCTIONIB30BaHUE €€ KaK HHCTPYMEHTA IIPH PEIICHUN KaK MaTEMaTU4ECKHX, TaK U MPAKTHYECKUX 3a7a4, BCTPEUaAIOIINXCS
B peanbHON >kn3HU. OOyUYaromUiCs JOKEH HAYYUThCS ONPENeNInTh TeOMETPHUECKYI0 (QUTypY, OIMCATh CIOBAMU AAHHBIN YePTEX WIM PUCYHOK, HAMTH MJIOMIAIb
3eMEeJIbHOTO Y4acTKa, PACCUMTATh HEOOXOAUMYIO JUTMHY ONTOBOJIOKOHHOTO Ka0ess Wi TpeOyeMble pa3Mephl rapaxa Juls aBTOMOOMIL. DTOMY COOTBETCTBYET BTOpas,
BBIYUCIUTENbHAS IMHUS B H3yUeHUH TeoMeTpuu. [1pu pereHnn 3a1a4 NpakTHIECKOTO XapakTepa 00yHYaroIHiACs yUUTCsI CTPOUTh MaTeMaTHUECKUE MOJICTH peallbHBIX
KU3HEHHBIX CUTYyalluH, TPOBOAUTDH BBIUMCIICHUS U OLEHUBATh aJ|eKBaTHOCTh MOIYYEHHOTO pe3ybTaTa.

Kpaiine Ba)xHO MOTYEPKUBATH CBSI3H T€OMETPUH C IPYTUMH YIEOHBIMH MTPEeMETAMH, MOTHBUPOBATD HCIIOIB30BAThH ONPEICICHHUS FTEOMETPUUYCCKUX (DUTYP U TIOHSTHH,
JeMOHCTPHPOBATh MPUMEHEHHE TOJNYYCHHBIX YMEHHH B (M3UKE M TEXHHKE. JTH CBS3UM HaumOojee SpKO BHIHBI B TeMax «Bekropbl», «TpuroHomerpuueckue
cooTHomeHus», «Merton koopauaat» 1 «Teopema [Tudaropar.

VYuebnblii Kypc «['eoMeTpus BKIIIOYAET CIIeAYyIOUINe OCHOBHBIC Pa3Jiesibl copepkanus: «[ eoMeTpudeckue GUrypsl 1 UX CBOUCTBa», «M3MepeHne reoMeTpuIecKux
BEIMYHHY, «JleKapTOBbI KOOPIUHATHI Ha IUIOCKOCTHY, «BekTophl», «/IBrkeHus miuockoctu», «IIpeodpazoBanus moaoous.

Ha n3yuenne yuebHoro kypca «I'eomeTrpus» oTBoguTcs B 9 kiacce — 68 4acoB (2 yaca B HEZIEIIO).

COAEPXAHUE OBYYEHUA

9 KNIACC

Cunyc, xocunyc, Tanrec yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYJIIBI IPUBEACHNS.

Pemenwne TpeyronpankoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pelenne nmpakThdecKux 3a7ad ¢ UCII0Ib30BAaHUEM T€OPEMBbI KOCHHYCOB M TEOPEMBI CHHYCOB.
[IpeobpazoBanue nmomoous. [1o001e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeACHNN OTPE3KOB XOPA, TEOPEMBI O TPOU3BEACHIH OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeIbHOMH.

BeKTOp, JUIMHA (MO,Z[y.]'IB) BCKTOpA, COHAIPABJICHHBIC BCKTOPbI, NPOTHUBOIIOJIOKHO HAIMPABJICHHBIC BCKTOPbI, KOJJIMHCAPHOCTH BCKTOPOB, PABCHCTBO BCKTOPOB,
OIicpanun HaJl BEKTOpaMU. Pasnoxenue BCKTOpPa 11O ABYM HCKOJUIMHCAPHBIM BECKTOPAM. KOOp,Z[I/IHaTLI BCKTOpa. CKaJ'IHpHOC MMPOU3BCACHUC BEKTOPOB, IPUMCHCHUC IJId
HaXO0XACHUA JJIUH U YTJIOB.



JlexapToBBI KOOPAMHATHI Ha IIOCKOCTH. YpaBHEHHUS MPSMON M OKPYKHOCTH B KOOpIWHATaX, IEPECeUeHHE OKPY)KHOCTEH M MpSAMBIX. MeToJ KOOPIHHAT M €ro
MIPUMCHECHHUE.

[IpaBunpHBIE MHOTOYTONBHUKH. [[mrHa OkpykHOCTH. | pagycHas u paguaHHas Mepa yriia, BEIYHACICHHE ITHH AyT OKpyXKHOCTel. [lmomans kpyra, cekropa, CerMeHra.

JBWOKEHNS TUIOCKOCTH U BHYTpEeHHUE cuMMeTprHd Guryp (3meMmeHTapHbIe ipencrasienus). [lapannensrsiii mepenoc. [loBopor.

NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA MPOrPAMMbI YYEBHOTIO KYPCA «TEOMETPUA» HA YPOBHE OCHOBHOI'O OBGLLIEEFTO OBPA3OBAHUA
NIMYHOCTHbIE PE3Y/IbTATbI

JImuHOCTHBIE Pe3yNbTaThl OCBOEHHSI IPOTPaMMBbl yueOHOTo Kypcea «I'eomMmeTpus» XxapakTepu3yoTCs:

1) naTpuOTUYECKOE BOCIIUTAHUE:

MPOSIBJIICHUEM UHTEPECA K MPOLIJIOMY U HACTOALIEMY POCCUICKON MaT€MAaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSAM POCCUMCKUX MaTEMaTUKOB U POCCUHCKOM
MaTEeMaTHYECKOW MIKOJIBI, K UCTIOIh30BAHUIO STUX AOCTIKEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) TpaXkJJaHCKO€ U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

TOTOBHOCTBIO K BBHITOJHEHUIO O0SI3aHHOCTEH TpaskIaHWHa U Peali3aliy ero Mpae, MPeICTaBICHHEM O MaTeMaTHYECKHX OCHOBaX (PYHKIIMOHMPOBAHHS Pa3IMUHBIX
CTPYKTYp, SIBICHHWH, MPOIEIyp TPakAaHCKOro odmiecTBa (HAIpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKACHUIO ITHYECKHX NPOOJIEM, CBSI3aHHBIX C
NPAKTUYECKUM IIPUMEHEHUEM JOCTKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJIBHO-3THUECKUX ITPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyZOBOE BOCIIMTAHUE:

YCTaHOBKOHM Ha aKTHMBHOE Y4acTHE B PELICHUH MPaKTHYECKHUX 3a7ad MaTeMaTHYECKON HalpaBlI€HHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYeCKOro 00pa3oBaHMs Ha
MPOTSDKEHUN BCEH JKU3HH JUISL YCIEIHOW MPOQEecCHOHANBHON AEATENFHOCTH W Pa3BUTUEM HEOOXOIWMBIX YMEHHWH, OCO3HAHHBIM BBIOOPOM W TIOCTPOCHUEM
WH/IMBUIyalIbHON TPaeKTOpHH 00pa30BaHMs U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) scTeTHYECKOE BOCITUTAHNE:

CITOCOOHOCTBIO K SMOINUOHAJIBHOMY U 3CTECTHUYCCKOMY BOCHPHUATHIO MATECMATUYCCKUX O6’bGKTOB, 3aaad, pemeHHﬁ, paccymueHHﬁ, YMCHHUIO BUJICTh MATCMAaTUYCCKUC
3aKOHOMCPHOCTHU B UCKYCCTBE;

5) LICHHOCTU HAYYHOT'O O3HAHUSI:

OpHeHTaHHeﬁ B ACATCIBHOCTH Ha COBPEMCHHYIO CUCTEMY HAayUYHBIX HpelICTaBJIeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMECPHOCTAX Pa3BHUTUA 4YC€JIOBEKA, IMMPUPOJbI U 06HIGCTBa,
IIOHMMAaHHUEM MaTeMaTH4eCKOM HAayKU KakK C(l)ep]:l YeJIOBCUYCCKOM JACATCIIBHOCTH, OTAIIOB eé Pa3BUTHUA U BHAYUMOCTHU AJI pa3BUTHUA HUBUIIU3ALIUN, OBJIAICHUCM SA3BIKOM
MaTeMaTUKU U MaTeMaTU4eCKON KyHLTypOﬁ KakK Cp€ACTBOM IIO3HAHUA MUpPA, OBJIAICHUCM HpOCTefIH.IHMH HaBbIKaMH HCCHCHOBaTCHLCKOﬁ JACATCIIBHOCTU,

6) pu3mdeckoe Bocriutanue, GOPMHUPOBAHUE KYJIBTYPHI 3I0POBbS U YMOIMOHATLHOTO OJIarOTOITy HsI:



TOTOBHOCTBIO IPUMEHSTH MaTeMaTHUYECKIE 3HAHUS B UHTEPECaX CBOETO 3/I0POBbsI, BEJICHNUS 3[0POBOT0 00pa3a )KU3HH (3710pOBOE MUTAHUE, COATAHCUPOBAHHBIH PEIKUM
3aHATUN W OTBIXA, PETYyJspHas (U3MuecKas akTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HaBbIKa Pe(ICKCUU, MPU3HAHKEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e IpaBa
JIPYTOTO YeJIOBEKA;

7) PKOJIOTHYECKOES BOCITMTAHHUE:

OpHEHTaNNeH Ha MPUMEHeHNE MaTeMaTHIECKUX 3HAHUN I PEIIeHHUs 3a7ad B 00JIaCTH COXPAHHOCTH OKPYKAIOIIEeH Cpeibl, ITIAHNPOBAHUS MTOCTYITKOB U OLIEHKH WX
BO3MOJKHBIX TIOCJIEICTBUH JIJIsl OKPYIKAIOIIEH CPe/Ibl, OCO3HAHUEM TII00aIhbHOTO XapaKTepa SKOJOTHIECKUX MPOOIIEM U MMy Tel UX pelIeHus;

8) amanTanys K I3MEHSIOIIUMCS YCIOBUSM COIHAIBHON U IPUPOTHON CPEIIBL:

TOTOBHOCTBIO K J€MCTBHSAM B YCIOBHUAX HEOINPEEIEHHOCTH, IOBBIILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JIEATENBHOCTD, B TOM YHCIIE YMEHUE
YUUTBCA y APYTHUX JIFOJEH, TPHOOPETaTh B COBMECTHOH AESTEIbHOCTH HOBBIE 3HAHUS, HABBIKA M KOMIIETEHIIMHU U3 OIbITA APYTHX;

HEOOXOIUMOCTBIO B (JOPMUPOBAHUM HOBBIX 3HAHWW, B TOM 4HUCie (HOPMYIHPOBATh HMJICH, MOHATHS, THIOTE3bl 00 OOBEKTaxX W SBICHHAX, B TOM UHCIE paHee
HEM3BECTHBIX, 0CO3HABATH NE(HUINUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYallUIO, BOCIIPHHUMATh CTPECCOBYIO CHUTYAIMIO KaK BBI3OB, TPEOYIOIIUI KOHTPMEP, KOPPEKTUPOBATH MPUHHUMAEMEIE
peleHus U IeicTBuUS, (POPMYIHPOBATh U OLICHUBATH PUCKH U TIOCIIEACTBUS, (POPMHPOBATH OTIBIT.

METAMNPEAMETHbDIE PE3Y/IbTATDI
[To3HaBaTeNbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHSI
Ba3oBble tornueckue qeiicTBUA:

. BbBIABJIATD W XAPAKTCPU30BaTh CYHICCTBCHHBIC IIPU3HAKHW MATECMATHYCCKUX O6T>CKTOB, HOHSITI/Iﬁ, OTHOIIICHHI MCKAY TMOHATUAIMU, q)OpMYJ'II/IPOBaTB
OIMPEACIICHUS HOHSITHﬁ, YCTaHaBJIMBATb CymeCTBeHHBIfI MMpU3HAK KHaCCI/I(I)I/IKaLII/II/I, OCHOBAaHUA OJIA 0606H_IGHI/IH U CpaBHCHHS, KpUTCpHUU IMPOBOAUMOIO
aHaJm3a,

. BOCIIPUHUMATD, Q)OpMYHI/IPOBaTB u HpeO6paSOBLIBaTL CYKACHUA: YTBCPAUTECIIbHBIC U OTPULATCIIBHBIC, CIMHUYIHBIC, HACTHBIC U OGII_II/IG, YCJIOBHBIC,

. BBISABJIATH MATECMATHYCCKHUEC 3aKOHOMEPHOCTH, B3aMMOCBA3U U IPOTUBOPECYHS B (I)aKTaX, JaHHBbIX, Ha6J'IIOI[6HI/I$IX " YTBCPKACHUAX, IpCAjIaraTb KPpUTCPHUU IJIL
BBIAABJIICHUA SaKOHOMepHOCTCﬁ u HpOTI/IBope‘{I/Iﬁ;

o ACJIaTh BbIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX 1 HHAYKTHUBHBIX YMOSaKqueHHﬁ, yMO3aKHIOLIeHPII>'I 110 aHAJIOTHUH,

e pa3dupaTh [OKa3aTENbCTBA MATEMaTHYECKUX YTBEPXKIACHHH (IpSAMble W OT IMPOTHUBHOTO), TMPOBOJUTH CAMOCTOSATENBHO HECIOXHBIE JOKAa3aTeIbCTBA
MaTeMaTHYECKHX ()aKTOB, BRICTPANBaTh apTyMEHTAIUIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh crocod pemeHust yaeOHO! 3a1a49u (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIIEHUS, BHIOMPATh HanOoJee MOAXOIAMINNA C YIETOM CaMOCTOSTEIHHO
BBIJIETICHHBIX KPUTEPHUEB).



BazoBrie nccnenoBaTenbCKUe IeHCTBUS:

e WCIOJBH30BATh BOMPOCH KaK HWCCIENOBATENLCKAA WHCTPYMEHT TIO3HAHWSA, (QOPMYJIHpPOBATh BOMPOCH], (DHKCHPYIOIINE IPOTUBOpEYHEe, IMpoOIeMy,
CaMOCTOSITETIFHO YCTaHABIMBATH UCKOMOE B TaHHOE, (POPMHUPOBATH THIIOTE3Y, ApTYMEHTHPOBATH CBOIO TIO3HIINIO, MHEHHE;

e TMPOBOJUTH IO CAMOCTOSTEILHO COCTABJICHHOMY IUIAHY HECTOXHBIH OKCHEPUMEHT, HEeOONbIIOEe WCCICIOBAHUE [0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOT0 00BEKTa, 3aBUCHMOCTEH 00BEKTOB MEXAY COOOH;

®  CaMOCTOATENBHO (OPMYIHPOBaTH OOOOIIEHHWS W BBIBOABI IO pE3yibTaTaM HPOBEAEHHOTO HAONIOAEHMS, WCCIECIOBAHMS, OLEHHWBATH JOCTOBEPHOCTH
MTOJTyYE€HHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIICHHIA;

e MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATE MPEIIONIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.
Pabora ¢ uadopmarueii:
e  BBIIBJIATH HEJOCTATOYHOCTh U M30BITOYHOCTh HH(OPMAIINH, TaHHBIX, HEOOXOUMBIX ISl PSIICHUS 3a/1a4H;
e  BHIOMpATh, AHATU3UPOBATH, CHCTEMATH3UPOBATH U HHTEPIPETHPOBATH HHPOPMAIIHIO PA3IMIHBIX BUIOB M (DOPM IPE/ICTABIICHHS;
e  BeIOMpaTh (hopMy MpeacTaBICHUS HHPOPMAIIUU U HILTFOCTPUPOBATH PEIIaeMbIe 3a1a4d CXEMaMH, AHarpaMMaMi, HHOU TpadUKON U MX KOMOMHAIIUAMHE;
e  OIECHMBATh HAAEKHOCTH UHPOPMAIMH TIO KPUTEPHUIM, TIPEATIOKCHHBIM YUHUTENIEM HIH CHOPMYINPOBAHHBIM CAMOCTOSTEIBHO.
KomMmyHHKaTHBHBIE YHUBEpCAJIbHBIE yueOHbIE ICHCTBUS:

o BOCIIpUHUMATL U q)OpMyHI/IpOBaTB CYXKICHHA B COOTBETCTBUU C YCIIOBUAMU U LCIIAMU O6H.[€HI/ISI, SACHO, TOYHO, 'PAMOTHO BBIPpAXXAaTh CBOIO TOUKY 3pCHUA B
YCTHBIX U TIMCbMCHHBIX TEKCTAX, JaBaTh IMOACHCHUSA 110 X0y PCUHICHUA 3a/Ja4, KOMMCHTUPOBATH HOHy‘IGHHBIfI PE3YIbTAT,

e B XoA€ OOCYXIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbl, IPOOJIEMBI, peIlaeMOil 3aJauu, BHICKAa3bIBaTh HJEH, HAllCJICHHBIE Ha IIOMCK
pellIeHH s, CONIOCTABIISTH CBOU CYXKJICHHS C CY>KICHUSMH JPYTHX YYaCTHHKOB JIMAIIOra, 0OHAPYKUBATH Pa3IMUMe U CXOJICTBO MO3UIINH, B KOPPEKTHOH (hopme
(dhopMyHpoBaTh Pa3HOTIACHS, CBOH BO3PAKEHHUS,

e IPEACTAaBIATH PE3YJIbTATHI PELICHUS 3a/1a4M, HKCIIEPUMEHTA, UCCIEIOBAaHUs, IPOEKTa, CAMOCTOSTEIBHO BHIONPATh ()OPMAT BBICTYIUICHHS C YYETOM 3a/ad
MIpe3eHTAlNN U OCOOEHHOCTEH ayIuTOPHH;

. MOHUMATh U UCIIOJIB30BATh ITPCUMYIIICCTBA KOMaH}.‘[HOﬁ u HH,I[HBH,I[yaHLHOﬁ pa6OTLI pU pCUICHUU y‘{€6HBIX MAaTEMAaTHUYCCKHX 3aJ1a4,

e TIPUHUMAThH IIeJIb COBMECTHOM NEATENBHOCTH, IIAHUPOBATH OPTraHU3AI[MI0 COBMECTHOW pabOThI, PaclpeneisiTh BUIbI padoOT, JOrOBapUBATHCSA, 00CYXKIATh
MIPOLIECC U Pe3yIbTaT paboThl, 00001aTh MHEHHUST HECKOJIBKUX JIFOCH;

e YYacTBOBaTb B TPYMIOBBIX (opMmax padboTsl (00CyxaeHHA, OOMEH MHEHHWSMH, MO3TOBBIE IITYpMBI W JPYTUe€), BBIIOJHATH CBOIO 4YacTb paboOThl U
KOOPAWHUPOBATH CBOM JICHCTBHUS C APYTMMH WiIEHAMH KOMaH/Ibl, OLIEHHBATh Ka4eCTBO CBOETO BKJIa/1a B OOIIMI MPOAYKT IO KPUTEPHUSIM, CPOPMYITNPOBAHHBIM
YYaCTHUKAMH B3aUMOJEHCTBHSL.



PerynsatuBHbIe yHUBEpCalnbHbIC yueOHBIC ICHCTBUS
CamoopraHu3amms:

e  CaMOCTOSITEIHHO COCTABIIATH IJIaH, AITOPUTM PEIICHHS 3a4a49H (WIIH €T0 YacTh), BEBIOUPATh CIIOCO0 PEIICHHUs ¢ YIETOM UMEIOIIIXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YIETOM HOBOW MH(OPMAITHH.

CaMOKOHTPOJIb, IMOIIMOHATBHBIA HHTEIICKT:
e  BJAJCTh CIOCOOAMH CAaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECca U pe3ysIbTaTa PEIICHUs] MAaTEeMAaTHIECKOM 3a1a4u;

e TPEIBUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MpPH PEIICHUU 3a7a4d, BHOCUTh KOPPEKTHBBI B JICATCIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaHJICHHBIX OLIMOOK, BBISBJICHHBIX TPYAHOCTEH;

e  OILICHHMBATh COOTBETCTBHUE PE3YyIIbTaTa JCATEILHOCTH IIOCTABICHHON LIEITN M YCIIOBUSIM, OOBSICHATD MPUYNHBI JOCTIKEHHUS W HEJJOCTIHKEHHS LIEJIN, HAXOIUTh
omuOKy, AaBaTh OLCHKY NMPHOOPETEHHOMY OIIBITY.

NPEAMETHbDIE PE3Y/IbTATbI
K koniy oOyuenus B 9 kinacce 00ydaromuics MOMYUYHT CIASAYIOIIUE TPEeIMETHBIE PE3yIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPHIX YTIIOB, HAXOAUTH C UX TIOMOUIBIO PA3ITUUHBIC 3JIEMEHTHI MPSIMOYTOIBHOTO TPEYTOJIbHUKA («pEIICHUE MPIMOYTOJILHBIX
TPEYTOJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KAIBKYJISTOPA) ATUHBI M YTIIBI U1 HETAOIMYHBIX 3HAUCHUI.

ITons30BaThCSA Q)OpMy.HaMI/I MMPpUBEACHHUA MW OCHOBHBIM TPUTOHOMCTPUUCCKUM TOXKACCTBOM [JIsI HAXOXKICHUSA COOTHOIICHM MCKAY TPUTOHOMETPUICCKUMU
BCIIMYHMHAMM.

Hcnonp3oBaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXOKJCHUS Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («pPELIeHHEe TPEYTOIbHUKOBY), IPUMEHATh WX MPU PEIICHUU
FEOMETPUYECKHUX 3a7ay.

Brnaners noHATHSIMU TpeoOpa30BaHus OI00Ms], COOTBETCTBEHHBIX JIEMEHTOB OAOOHBIX (uryp. Ilonb30BaThesi CBOMCTBaMU 110100US IPOU3BOIBHBIX (PUTYD, YMETh
BBIYUCIISTH JUIMHBI H HAXOJUTh YTIIBI Y IOJOOHBIX Guryp. [IpuMeHsaTs cBOMCTBa MOA00MS B MPAKTHYECKUX 33]a9aX. Y METh IPUBOIUTH MIPUMEPHI MTOJIOOHBIX GUTYD B
OKPY’KaOIEM MHUpE.

ITons30BaThCSA TE€OpEMaMu O IMPOU3BEACHUN OTPE3KOB XOPJ, O IPOMU3BEACHNUU OTPE3KOB CEKYINX, O KBaApaTe KacaTelIbHOM.

Ilonp30BaThCs BCKTOpaMy, NOHUMATh UX I‘COMCTpH‘-ICCKHfI u (I)PI3HIIGCKI/II>'I CMBICJI, IPUMCHATh UX B PCIICHUU I'COMCTPUUYCCKUX U (1)I/I3I/ILI€CKI/IX 3aaay. HpI/IMCHHTB
CKaJIApHOC MPOMU3BEACHUC BEKTOPOB JId HAXOXKJACHUA JUIMH U YIJTIOB.

Ilonp3oBaThes MCETOAOM KOOPpAWHAT Ha IJIOCKOCTH, IPUMCHATDH €T0 B PCIICHUU TCOMCTPUICCKUX U MMPAKTUYICCKUX 3a1a4.



Bragets mOHATHAMYU MPAaBHIILHOTO MHOTOYTOJIBHUKA, [UTHHBI OKPYKHOCTH, JUTUHBI IYTH OKPY>KHOCTH M PaJHaHHON MepHI yTiia, YMETh BBIUUCIATH IIOMIAAb Kpyra U
ero yacteil. [[puMeHsTh Moly4eHHbIE YMEHUSI B MPAKTHUECKUX 3a/1ayax.

Haxomute ocu (Wiv IeHTpBI) cHMMETpHUA (GUTYP, TPUMEHATH IBIKEHHS IMIIOCKOCTH B TIPOCTEHIINX CITyqasx.

[TpuMeHsITh TOMYYeHHBIC 3HAHHS HA TIPAKTHKE — CTPOUTh MATEMATHYECKUE MOJCTH JUIS 33724 PEeaTbHOW KHM3HH W MPOBOJHUTH COOTBETCTBYIOIINE BBIYUCIICHUS C
MIPUMEHEHUEM TTOA00HS ¥ TPUTOHOMETPHUECKUX (PYHKITHH (ITOIB3YSCH, TAe HEOOXOAMMO, KATbKYJIISITOP

TEMATUYECKOE NJIAHUPOBAHUE

9 KNIACC
Ne  HaumeHoBaHue pasgenoB U TeM NPOrpammbl Konnuectso yacos dneKTpoHHble (undposbie)
n/n obpasoBaTtenbHble pecypcbl
Bcero KoHTponbHble MpaKTuueckue
pabortbl pabotbl
1 TpuroHomeTtpua. Teopembl KOCUHYCOB U CUHYCOB. PelueHue 16 1 0 bubaunoteka LLOK
TPeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 Mpeo6pa3zoBaHue nogobua. MeTpruyeckme COOTHOLIEHUA B 8 1 0 Bbubaunoteka LLOK
OKPYXKHOCTH https://m.edsoo.ru/7f41al2c
3 BeKTopbl 12 1 0 bubaunoteka LLOK
https://m.edsoo.ru/7f41al2c
4 JeKapToBbl KOOPAUHATBI HA NJIOCKOCTU 11 1 0 bubaunoteka LLOK
https://m.edsoo.ru/7f41al2c
5 MpaBunbHbIe MHOTOYroNibHUKKU. [INNHA OKPY*KHOCTU U NaowaabL 8 1 0 Bbubaunoteka LLOK
Kpyra. Bbluncnenue naowagem https://m.edsoo.ru/7f41al2c
6 ABUXKEHUA NNO0CKOCTH 6 0 2 bubaunoteka LLOK
https://m.edsoo.ru/7f41al2c
7 NoBTopeHue, 0606LLeHME, CUCTEMATU3ALUA 3HAHUI 7 1 0 Bubnnoteka LOK

https://m.edsoo.ru/7f41al2c




Ne HaumeHoBaHMe pa3aenos U Tem NPorpammbl Konuyectso uacos dneKTpoHHble (undposbie)

n/n obpasoBartesibHble pecypcbl
Bcero KoHTponbHblE MpaKTuyeckue
pa6oTbl pa6otbl
OBLLIEE KOJZTUMECTBO YACOB MO NPOrPAMME 68 6 2

NOYPOYHOE NTAHUPOBAHUE

9 KNNACC

Ne Tema ypoka Konnuectso yacos ONEeKTPOHHbIe unudppoBbie

n/n o6pasoBaTtesbHble pecypcbl

Bcero KoHTposbHble MpaKTuueckune
pabotbi pabotbi

1 OnpepgeneHue TpuroHomeTpuuecknx ¢pyHkUun yraos ot 0° go 180° 1 0 0 Bubnnoreka LLOK
https://m.edsoo.ru/8al1424bc

2 dopmynbl npuseaeHUn 1 0 0

3 Teopema KOCUHycOB 1 0 0 bubaunoreka LLOK
https://m.edsoo.ru/8a14336¢

4 Teopema KOCUHYCOB 1 0 0

5 Teopema KOCUHYCOB 1 0 0 bubaunoreka LLOK
https://m.edsoo.ru/8al42d5e

6 Teopema CMHYCOB 1 0 0 bubaunoreka LLOK

https://m.edsoo.ru/8al42e8a

7 Teopema cMHycoB 1 0 0



Ne
n/n

10

11

12

13

14

15

16

17

18

19

Tema ypoka

Teopema cMHyCcOB

HaxoxaeHue ANUH CTOPOH M BE/IMMUH YI/10B TPEYrosibHUKOB

PeweHue TpeyronbHUKOB

PeweHue TpeyronbHMUKOB

PelwieHune TpeyronbHUKOB

PeweHue TpeyronbHUKOB

MpakTuyeckoe NpMmeHeHUe TeOpeM CUHYCOB U KOCMHYCOB

MpakTuyeckoe npumeHeHUe Teopem CUHYCOB U KOCUHYCOB

KoHTponbHasA paborta no teme "PelueHune TpeyronbHUKOB"

MoHaTue o npeobpasosaHMu Nnofo6ua

CoOTBETCTBEHHbIE 3n1eMeHTbl NoA06HbIX uryp

CoOTBETCTBEHHbIE 3n1eMeHTbl N0A06HbIX duryp

Konuuecrso yacos

Bcero KoHTponbHble

pabotbl
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0

MpaKTnyeckue
pabotbl

0

0

dneKTpoHHble undposble
ob6pasoBartesibHble pecypcbl

bubaunoreka LLOK
https://m.edsoo.ru/8a1430b0

Bbubnuoteka LLOK
https://m.edsoo.ru/8a142ac0

bubnnorteka LLOK
https://m.edsoo.ru/8al42ac0

Bbubnnoreka LLOK
https://m.edsoo.ru/8al42ac0

bubnnorteka LLOK
https://m.edsoo.ru/8a142ac0

bubnnorteka LLOK
https://m.edsoo.ru/8a142c3c

Bbubnnorteka LLOK
https://m.edsoo.ru/8a14392a

bubaunoreka LLOK
https://m.edsoo.ru/8a143ab0

bubnnorteka LLOK
https://m.edsoo.ru/8a143ded




Ne
n/n

20

21

22

23

24

25

26

27

28
29

30

Tema ypoka

Teopema o npov3BeaeHUM OTPE3KOB XOPA, TEOPEeMa 0 NPOM3BeAEeHUM
OTPEe3KOB CEKYLIMUX, Teopema o0 KBagpaTte KacaTeNbHoM

Teopema 0 npousseaeHnM OTPE3KOB XOpA, TeopemMa 0 NPon3BeaeHUM
OTPE3KOB CEKyLLMX, Teopema O KBagpaTe KacaTe/lbHOW

MpumeHeHWe Teopem B peLleHUN reomeTpuyYecKkux 3agad

MpumeHeHWe Teopem B peLUeHUUN reomeTpuYecKux sagad

KoHTponbHasa paboTta no teme "MpeobpasoBaHue nogobus.
MeTpuryecKue COOTHOLLIEHUA B OKPYKHOCTU"

OnpepgeneHne BeKTOpoB. PU3NUECKUIT U reOMeTPUYECKUA CMbICA
BEKTOpPOB

CnoxkeHue u BbluMTaHUE BEKTOpPOB, YMHOXXeHWne BeKTopa Ha Yncino

CnoxkeHue 1 BblYMTAHUE BEKTOPOB, YMHOXKEHUE BEKTOPA Ha YMCNO

CnoxXeHue U BbINUTAHUE BEKTOPOB, YMHOXXEHUE BEKTOPA Ha YUCNO
Pa3noKeHue BEKTOPA NO ABYM HEKOJI/IMHEAPHbIM BEKTOPam

KoopauHaTtbl BeKTOpa

Konuuecrso yacos

Bcero KoHTponbHble

pabotbl
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0

MpaKTnyeckue
pabotbl

0

dneKTpoHHble undposble
ob6pasoBartesibHble pecypcbl

bubaunoreka LLOK
https://m.edsoo.ru/8a1441a4

bubnnoteka LLOK
https://m.edsoo.ru/8a1442da

Bbubnnoreka LLOK
https://m.edsoo.ru/8a143f06

bubnunorteka LLOK
https://m.edsoo.ru/8a1443fc

bubnnorteka LLOK
https://m.edsoo.ru/8a1447a8

Bbubnnorteka LLOK
https://m.edsoo.ru/8a144960

bubaunoreka LLOK
https://m.edsoo.ru/8al44a8c

Bbubnnorteka LLOK
https://m.edsoo.ru/8a144d52

bubnnorteka LLOK
https://m.edsoo.ru/8a144fbe




Ne
n/n

31

32

33

34

35

36

37

38

39

40

41

42

Tema ypoka

CKanapHoe npousBeaeHne BEKTOPOB, ero npumeHeHue gna

HaxoXXaeHua 4/UH U yrnos

CKansapHoe npousBeAeHUe BEKTOPOB, €ro NpumMmeHeHue aas

HaxoXaeHua g2IH n yrnos

PeweHue 3a4a4 C NOMOLLbIO BEKTOPOB

PeweHue 3a4a4 Cc NOMOLLbIO BEKTOPOB

MpumeHeHWe BEKTOPOB ANA pelleHua 3aga4u GU3MKU

KoHTponbHasa paboTta no teme "BeKropbl"

[eKapToBbl KOOPAMHATBI TOYEK HA NIOCKOCTU

YpaBHeHue npamoi

YpaBHeHue npsamoii

YpaBHeHUEe OKPYKHOCTU

KoopauHaTtbl Touek nepeceyeHnn OKPYKHOCTU U NPAMOMA

KoopauHaTtbl Touek nepeceyeHnn OKPYKHOCTU U NPAMOM

Konuuecrso yacos

Bcero KoHTponbHble

pabotbl
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0

MpaKTnyeckue
pabotbl

0

dneKTpoHHble undposble
ob6pasoBartesibHble pecypcbl

bubaunoreka LLOK
https://m.edsoo.ru/8a14539c

bubnnoteka LLOK
https://m.edsoo.ru/8a14550e

Bbubnnoreka LLOK
https://m.edsoo.ru/8al44c3a

bubnunorteka LLOK
https://m.edsoo.ru/8a1458c4

bubnnorteka LLOK
https://m.edsoo.ru/8a145b08

bubaunoreka LLOK
https://m.edsoo.ru/8a145c48

bubnnorteka LLOK
https://m.edsoo.ru/8a14635a

bubaunoreka LLOK
https://m.edsoo.ru/8a146620

bubaunoreka LLOK
https://m.edsoo.ru/8a146620




Ne
n/n

43

44

45

46

47

48

49

50

51

52

53

Tema ypoka

MeToa KoopAnHaT NpPU peLleHnn reomeTpuyecKmnx 3anad,
NPaKTU4YeCKUX 3aga4d

MeToza KoopAWHAT NpPU peLleHnn reomeTpuYeckux 3aaau,
NpaKTUYecKuxX 3agau

MeTtoa KoopAuHaT NPy peLleHnn reomeTpuueckunx 3agau,
NpaKTUYeCcKuX 3apau

MeToa KoopAuHaT NPU peLleHnn reomeTpuYecKmnx 3apad,
NPaKTUYEeCKUX 3agad

KoHTponbHaa paboTta no Teme "[leKapToBbl KOOPAUHATbI Ha
nnockoctn"
MpaBubHble MHOrOYro/JIbHUKM, BbIYUC/IEHUE UX 3/IEMEHTOB

Yucno n. ANMHA OKPYIKHOCTH

OnvHa Ayrn oKpy»XXHOCTU

PaguaHHaa mepa yrna

MNnowaab Kpyra, CEKTOpa, CErmeHTa

Mnowaab Kpyra, CeKTopa, CermeHTa

Konuuecrso yacos

Bcero KoHTponbHble

pabotbl
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0

dneKTpoHHble undposble
ob6pasoBartesibHble pecypcbl

MpaKTnyeckue

pabotbl

0

0

0

0

0 bubnnorteka LLOK
https://m.edsoo.ru/8al146e0e

0 bubaunoreka LLOK
https://m.edsoo.ru/8al46fda

0 bubaunoreka LLOK
https://m.edsoo.ru/8a14714c

0

0 bubaunoreka LLOK
https://m.edsoo.ru/8a14714c

0 bubnnorteka LLOK
https://m.edsoo.ru/8a147426

0 bubaunoreka LLOK

https://m.edsoo.ru/8a147750




Ne
n/n

54

55

56

57
58

59

60
61

62

63

64

65

Tema ypoka

Mnowaab Kpyra, ceKTopa, cermeHTa

KoHTponbHasa paboTta no teme "lMpaBusibHble MHOrOYroabHUKMK.
OKpYXHOCTb."

MapannenbHbiii nepeHoc, NoBOPOT

MapannenbHbiii nepeHoc, NoBOpPoOT
MapannenbHblit nepeHoc, NOBOPOT

MpumeHeHKne ABMKEHUI NpU pelleHnn 3agay

MpaKtnueckana paboTta no rtemam " [iBuxKeHuna naockoctn”
MpaKTnuyeckana paborta no rtemam " [iBuxKeHUAa naockoctn”

NoBTopeHue, 0606ueHME, cUCTEMATU3ALLMA 3HAHMIL. U3mepeHue
reomeTpuyecKkux BeIMunH. TpeyroNbHUKKU

NoBTopeHue, 0606uLeHME, cUcTeMaTU3auUuA 3HaHM. MapannenbHblie n
nepneHAUKyAApHble NpAMble

MNosTopeHune, 0606LLeHMe, cUCTEMATU3ALUMNA 3HaHWNI. OKPYXKHOCTb U
Kpyr. leomeTpuyeckne nocTpoeHus. Yribl B OKPYXKHOCTU

NoBTopeHue, 0606ueHME, cUCTEMATU3ALLMA 3HAHMIL. BnucaHHble K
onucaHHble OKPYXXHOCTU MHOFOYroJIbHUKOB

Konuuecrso yacos

Bcero KoHTponbHble

pabotbl
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

MpaKTnyeckue
pabotbl

0

dneKTpoHHble undposble
ob6pasoBartesibHble pecypcbl

bubaunoreka LLOK
https://m.edsoo.ru/8a147750

Bbubnnoreka LLOK
https://m.edsoo.ru/8a147f16

Bbubnnoreka LLOK
https://m.edsoo.ru/8a1480e2

Bubnunorteka LLOK
https://m.edsoo.ru/8a148524

bubaunoreka LLOK
https://m.edsoo.ru/8a148650




Ne Tema ypoka Konunyectso uacos dNeKTPOoHHbIe undposble

n/n o6pasoBaresibHble pecypcbl
Bcero KoHTponbHble MpaKTnyeckue
pa6oTbl pa6oTbl
66 MNosTopeHue, 0606wWeHMe, cUCTeMaTU3aALUA 3HAHUIA. BnucaHHble 1 1 0 0

OMUCaHHbIe OKPYXXHOCTU MHOIoyroJibHUKoB

67 Wrorosas KOHTpPOJ/bHaA paboTa 1 1 0 bubaunoreka LLOK
https://m.edsoo.ru/8a148920

68 MMosTOpeHue, 0606w EeHME, CUCTEMATU3ALUA 3HAHUN 1 0 0

OBLLEE KOTMYECTBO YACOB NO NPOrPAMME 68 6 2

YYEBHO-METOAMNYECKOE OBECNEYEHME OBPA30OBATE/IbHOIO NMPOLIECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUAbI ANA YHEHUKA

¢ [eomeTpua, 9 knacc/ Mep3anak A.T., MonoHcknit B.B., Akup M.C.; noa peaakumeit Moaonbckoro B.E., O6uiecTso ¢ orpaHUYeHHON OTBETCTBEHHOCTbIO
N3patenbckuin ueHTp «BEHTAHA-TPAd»; AKunoHepHoe obuiectBo «M3aaTtenbcTBo «lpocselleHmne»

METOANYECKME MATEPUA/BI ANA YYUTENA

leomeTpua 9 Knacc: AMAaKkTUYECKMe maTepuasnbl: CEOPHUK 3a4a4 U KOHTPOAbHbIX paboT/ A.l. Mep3nsak, B.b. MonoHckuit, M.C. Aknp.-M:BeHTaHa-Tpad.
leomeTpua 9 Knacc: metoamyeckoe nocobue/E.B.byuko,A.l'. Mep3snsk, B.b. MonoHckuit, M.C. Aknp.-M:BeHTaHa-Tpad.

LUDPOBbLIE OEPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

http://www.prosv.ru-cait nsgatenbcrtsa "lMpocselleHune"
http://www.center.fio.ru/som- metoanyeckme peKkomeHAaLMN yUUTENIO- NPEAMETHUKY, MaTepuasbl AN CAMOCTOATENbHON Pa3paboTKM NPOodPUAbHbIX NPo6 1
aKTUBM3aUMK NpoLecca obyyeHus B CTapLueli WwKoe.
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