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HOACHUTEJIBHASA 3AIINCKA

['eomeTpuss Kak OAWMH W3 OCHOBHBIX Pa3/eiIOB IWIKOJBHOW MAaTEMATHKH,
UMEIOIIUNA CBOEH 1EIbI0 00ECIeYUTh N3YyUEHUE CBOMCTB U pa3MepoB QUryp, ux
OTHOLIEHW M B3aUMHOE PACIOJIOKEHHUE, ONUPAETCd Ha JIOTUYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. L[EHHOCTh U3y4eHuss TeOMETPUM HA YPOBHE OCHOBHOTO
o011ero 00pa3oBaHus 3aKII0YAETCS B TOM, YTO 00YJAIOMIMIACS YYUTCS IPOBOIUTH
NOKa3aTEIbHBIE  PACCYXKJECHHUS, CTPOUTh JIOTMYECKHE  YMO3AKIIOUCHHUS,
JIOKa3bIBaTh MCTHUHHBIC YTBEPXKAEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
IPOBOJIMTH PACCYXKAEHUSA «OT MPOTUBHOT0», OTJIMYATh CBOMCTBA OT MPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPKICHUSI.

BTopoil 1enpi0 HM3ydeHUs] TEOMETPUM SIBIISIETCA MCIIOJIb30BAHUE €€ KaK
MHCTPYMEHTA IIPU PEIICHUU KaK MaTEMaTUYECKUX, TaK M MPAKTUYECKUX 3a]1a4,
BCTPEUAIOLINXCA B peanbHOM >Ku3HU. OOyyaroluics JOJDKEH HaydUuThCs
ONPENEIUTh T€OMETPUUECKYIO (PUTYpY, ONMKCATh CIOBAMU JaHHBIA YEPTEK WIH
PUCYHOK, HAaWTH IUIOIIA[Ib 3€MEJIBbHOIO YYacTKa, pacCyuTaTh HEOOXOIUMYIO
JUIMHY OITOBOJIOKOHHOTO Ka0ensi Wuiu TpeOdyemble pa3Mepbl Tapaxa s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIMTEIbHAS JIMHUSA B
u3yyeHuu reoMmerpuu. IIpu pemeHun 3amgad  OPAKTUYECKOTO Xapakrepa
0Oy4aroUIUIICs YYUTCS] CTPOUTh MAaTEMAaTUYECKHUE MOJIENU PEATbHBIX KU3HEHHBIX
CUTyallid, TPOBOJAUTH BBIYMCIICHUS M OLIEHMBATh AJEKBATHOCTbH ITOJIYYEHHOTO
pe3yJbrara.

KpaitHe BakHO MOJUEpPKUBATH CBS3M T'€OMETPUU C JIPYTUMHU y4e€OHBIMU
IpeaMeTaMH, MOTHBHUPOBATH HCIIOJIB30BATh OIPEAEICHUS TIeOMETPUYECKUX
Guryp U MHOHSTHI, AEMOHCTPUPOBATh MPUMEHEHUE IOJYYEHHBIX YMEHHI B
¢u3nKe U TeXHUKe. DTU CBS3M Haubosee SpKO BUIHBI B Temax «Bektopbi»,
«Tpuronomerpuueckue cooTHomeHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYyebnniii kypc «I'eoMeTpusi» BKIIOYAET CIEAYIOLUIME OCHOBHBIE Pa3zeiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M HUX cBolcTBay, «W3mepenue
FEOMETPUYECKUX BEIMYMH», «Jl€KapTOBBI KOOPAMHATHI Ha IIJIOCKOCTHY,
«Bektopsy, «/[Bmkenus miuockocTuy, «IIpeodpazoBanus mogo0us».

Ha u3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 68 yacos (2 yaca B
HEJIENIO).



COILEPKXAHUE OBYUYEHUSA
9 KUIIACC

Cunyc, xkocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKECTBO. DOPMYIIbI IPUBEICHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpemMa CHHYCOB.
Pemienne mnpakTUdecKnx 3adad C HCIOJIB30BAaHUEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodusi. [lonob6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O NPOU3BEIECHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAaIpaTe KacaTeIbHOM.

Bektop, nnuHa (MOIyJib) BEKTOpa, COHANPABJICHHBIE BEKTOPHI,
IPOTHBOIIOJIOKHO  HAIpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEpallMi HaJ BEKTOpaMu. Pa3ioxenue BEeKTopa 1o JByM
HEKOJUIMHEAPHBIM BekTOpaMm. KoopanHartel BekTopa. CKaasspHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOoBbl KOOpPAMHATBI HA IJIOCKOCTH. YPAaBHEHHsS MNPSIMOA H
OKPYXHOCTH B KOOpAMHATaX, MEPECEUECHUE OKPYKHOCTEH M IpsMbIX. Meroa
KOOPJMHAT U €r0 NPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKHK. JlIMHA OKpyXHOCTU. I'pamycHas wu
paauaHHas Mepa yTila, BBIYMCIECHHUE JIMH IyT OKpyxkHocteu. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBM>KEHUS TJIOCKOCTH U BHYTPEHHHE CUMMETPHUH GUryp (dJIeMEHTapHbIE
npencrapienus). [lapannensHblit nepenoc. [ToBopor.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA MPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3yJbTaThbl OCBOCHHSI MPOTPaMMBI y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrTCs:

1) naTrpuoTHyYecKoe BOCIIMTAHME:

NPOSIBIECHUEM MHTEpPECAa K TMPOUNUIOMY W HACTOSIIEMY pPOCCHUCKOMN
MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHXKCHHUSIM POCCUUCKHUX
MAaTEMATUKOB U POCCUHCKON MaT€MaTUYE€CKOW MIKOJIbI, K UCTIOJIb30BAHUIO ITUX
TOCTUKEHUN B IPYTHX HayKax U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTHEHUIO O0S3aHHOCTEH IpaklaHWHA W peau3aiiu
€ro mpam, MPEJCTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYD, SABJICHUH, MPOLETYP IPaXKIaHCKOTO 00IIECTBA (HarIpuMep,
BBIOOPBI, OMpPOCHI), TOTOBHOCTHIO K OOCYXICHHIO OSTUYECKUX MpoOJeM,
CBSI3aHHBIX C MPAKTUYECKUM IMPHUMEHEHUEM [IOCTHKEHHI HayKH, OCO3HAHUEM
BAJKHOCTHU MOPAJIbHO-3TUYECKHUX MMPUHIIUIIOB B AEATEIHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B pENICHUHU MPAKTUYECKUX 3a/ad
MaTeMaTU4YEeCKOW HAMpaBJIEHHOCTHU, OCO3HAHWEM BAXKHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHMs HA MPOTSHKEHUU BCEW MKU3HU VIS YCIEIHON MpodeccuoHaIbHOM
JEATEIbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3ZHAHHBIM BBIOOPOM U
MMOCTPOCHUEM UHAUBUIyaIbHOM TPAEKTOPUHU 00pa30BaHUs U )KU3HEHHBIX IJIAHOB
C YU4€TOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M JCTETHUYECKOMY BOCIIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aj]ay, PEIICHUM, pacCy IECHUM, YMEHUIO BUJIECTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

OpUEHTalMEld B [IEATEIIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJIOBEKa, MPUPOJIbI
U o0lIecTBa, MOHUMAHUEM MaTeMaTHYeCKOW HayKd Kak cepbl 4eToBEYECKOM
NEATEeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU JJIS Pa3BUTHS IUBUIU3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTE€MAaTUKHU U MATEMATUUECKOUN KYJIbTYPOi KaK CpEJICTBOM



MO3HAHUSI MUpPA, OBIAJCHUEM MPOCTEUIIMMHU HABBIKAMH HCCIEAOBATEIBCKOM
NEeSITeIIbHOCTH;

6) dusnuyeckoe BocnuTanue, GopMHpoBaHHEe KYJbTYPbI 310POBbS H
IMOLUOHAJILHOTO 0JIArONMOJIyYus:

FOTOBHOCTBIO MPUMEHSITh MAaTEMaTUYECKUE 3HAHMS B HMHTEPECAX CBOETO
30POBbS, BEACHUS 30POBOr0 oOpaza KU3HU (30pOBOE  MHUTAHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATUH M OTIbIXa, peryjsapHas Qu3ndeckas
aKTUBHOCTb), C()OPMHUPOBAHHOCTHIO HaBBbIKa PEeQIICKCUM, TMPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOT0 ke MpaBa JPYroro 4eJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpHUEHTalMel Ha TPUMEHEHHE MaTEeMaTUYECKUX 3HAHUM JJIsl PEIICHUS
3a/1a4 B 00JIaCTH COXPAHHOCTU OKPYXKAIOIIeH cpepl, INIAHUPOBAHUS TTOCTYIIKOB
Y OIIEHKH MX BO3MOXXHBIX IMOCJIEACTBHUI JISI OKPY’KAIOIIEH Cpe/ibl, OCOBHAHUEM
100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH X pelIeHus;

8) apanTanus K U3MEHAIIMMCS YCJIOBUAM COUMAIBHON U IPUPOIHOM
cpeasbl:

TOTOBHOCTBIO K JEWCTBUSIM B YCIIOBUSIX HEOIPEICIEHHOCTH, TTOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO JESITEIbHOCTh, B TOM
YUCJE€ YMEHUE YYUThCA Yy JAPYrux JroJed, NpuoOpeTrath B COBMECTHOM
NEATEeIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 ONbITA APYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCJE
dbopMyIUpOBaTh UJIEH, MOHATHS, THIOTE3bl 00 OOBEKTAX M SABJICHUSIX, B TOM
YUCJIe paHee HEU3BECTHBIX, OCO3HABaTh JSMUIIMTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATH
IIPUHUMAEMBbIC PEIICHHUS W ASHCTBUS, (OPMYJIMPOBATH M OICHUBATH PHCKU H
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeqbHBIC YHUBEPCAJIbHBIC YUeOHbIE el CTBUA

Bba3oBble Jijornueckue 1eicTBHA:

e BBISIBJISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC MPU3HAKU MATEMATUUYECKUX
00BEKTOB, TIOHATHI, OTHOIIEHWH MEXIYy MOHATHIMHU, (POpMyIUpPOBATH
ONpEeAECTCHUs] TOHATHH, YCTAHABIMBATh CYIIECTBEHHBIM MPU3HAK



KJaccu(pUKalMy, OCHOBaHUS JJIsi 000OIIEHUS W CpaBHEHUS, KPUTEPUU
IPOBOJIMMOI0 aHAIN3a;

BOCIPUHUMATh, (OPMYyIUPOBaTh U MPEOOPa30BBIBATH  CYKICHUS:
yTBEpAUTENIbHbIE M OTpHUIATENbHbIC, €IUHUYHbIE, YAaCTHbIE U 0OILIUE,
YCIJIOBHBIE;

BBIABJISITH ~ MATEMAaTHUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3U W
npoTuBopeuMsi B (DaKkTax, AAHHBIX, HAOJIONEHUSAX U YTBEPKICHUSX,
nmpeyiaratb  KpUTEPUM  JUISL  BBIABICHHMS ~ 3aKOHOMEPHOCTEW W
IIPOTUBOPEYMH;

JIeNIaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, IECIyKTUBHBIX U
MHJIYKTUBHBIX YMO3AaKJIFOUEHUHM, YMO3aKIFOUEHNH 110 aHAJIOTHH;

paz0OupaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM (MPSIMbIE U OT
MIPOTUBHOI0), TPOBOJIUTH CAMOCTOSATEILHO HECIOXKHBIE JOKa3aTeIhCTBA
MaTeMaTU4YeCKuX (aKkTOB, BBICTpAWBATh APryMEHTAIMIO, TMPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIOCOO pelieHus y4eOHOM 3afaud (CpaBHUBATHh HECKOJBKO
BAapUAHTOB pEIICHHUS, BbIOMpaTh HaubOoiee MNOAXOASIIUNA ¢ Yy4ETOM
CaMOCTOSITENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

UCII0JIB30BATh BOIIPOCHI KAK UCCIIEA0BATEIbCKUIA HHCTPYMEHT MO3HAHUS,
(opMynMpoBaTh BONPOCHI, (DUKCUPYIOLIKE MPOTUBOpEYHE, MpPoOIIeMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE, (HOpPMHUPOBAThH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOKO MO3ULINIO0, MHEHHE;

MPOBOJIUTH TI0 CAMOCTOSITEIPHO COCTaBICHHOMY IUIaHY HECIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIOC  HCCIAEJOBAaHHWE 110  YCTAaHOBJICHHUIO
OCOOEGHHOCTEHl MaTeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXK]1y COOOM;

CaMOCTOSTENbHO (POpMYyIUPOBATH 0OOOIIEHUS U BBIBOJIBI 110 pe3yjIbTaTaM
MPOBEAEHHOTO HAOIOICHUS, UCCIIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIECHHIA;

ITPOTHO3HUPOBATE BO3MOJKHOC PA3BHUTHUC IIPOLECCA, a TAKIKC BBIJIBUIATbh
MMPCAITOJIOKCHHA O €TI0 PA3BUTHU B HOBBIX YCJIOBUAX.

Pabora c undopmanueii:

BBIABJIATHE HCOOCTAaTOYHOCTh H N30BITOYHOCTH I/IH(iJOpMaLII/II/I, JaHHBIX,
HCO6XOI[I/IMI)IX JJIA PCIICHUA 3a1a4H,



BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM IMpEICTaBICHHUS;

BbIOMpaTh (popMy MHpeACTaBlIeHUs HHPOPMAUM U WILIIOCTPUPOBAThH
pelaeMble 3aJayd CXeMaMHd, JuarpaMMaMi, WHOW Tpadukod HU HX
KOMOMHAIIUSIMU;

OLICHHMBATh HAAEKHOCTh MH(OPMALIUU MO KPUTEPUAM, MPEATOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCIIPUHUMATh M  (OPMYJIUPOBaTh CYXJIECHHS B COOTBETCTBHUHM C
YCIIOBUSIMU U LIEJISIMU OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHs B YCTHBIX U IIMCBbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS 110
XOZly PEeIIeHUs 3a1a41, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YIbTAT;

B X0/ie OOCYXXJIEHMs 3aJlaBaThb BOIPOCHI IO CYIIECTBY OOCYKJIaeMoi
TEMBI, MPOOJIEMBI, pEIIaeMO 3a/1a4ul, BLICKa3bIBATh UJICH, HAlIEJICHHBIC HA
MIOMCK PEIIEHUs, COTOCTABIATh CBOU CYXJICHUS C CYKICHUSMU APYTUX
YYaCTHUKOB JHAJIOra, OOHApYKUBATh Pa3IU4Ue U CXOACTBO MO3MUIIUH, B
KOppeKkTHOM popme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,

OPEACTaBIATh  PE3YyJbTAaThl  pEIICHHS  3aJadyd, OSKCIEPUMEHTA,
UCCJICIOBaHUS, TPOEKTa, CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS ¢ YYETOM 3a71a4 MPE3EHTALMN U OCOOCHHOCTEHN ayIUTOPHUU;

NOHUMAaTh M HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUyAIbHOH pa0OThl TPH PEIICHHH YYEeOHBIX MaTEeMaTHYECKUX
3a/ay;

MIPUHUMATB IIeJIb COBMECTHOM ACATEIHHOCTH, INTAHUPOBATH OPTAaHU3AIUIO
COBMECTHOM paboThl, pacmpeiensTh BHUIBl padOT, JOTrOBapUBATHCA,
00CyXKIaTh IPOIIECC U pe3yJIbTaT padoThl, 00001IaTh MHEHHUS HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCyX)aeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbl U JPYTHE), BBINOIHATH CBOIO YaCTh
paboThl W KOOPAWMHUPOBATH CBOM JCHCTBUS C JPYTUMHU UICHAMHU
KOMaH/Ibl, OIICHMBATh KAa4eCTBO CBOETO BKJAJa B OOIMIMK TPOAYKT IIO
KpUTepusiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMOICHCTBHSI.

PeryisiTuBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe AeliCTBUA

Camoopranusanus:



e CaMOCTOSITEJIbHO COCTAaBJISATh IUIaH, AJITOPUTM PELICHU 3aa4uu (WK ero
4acThb), BBIOUpPATh CIOCOO PEIICHUSI C YUETOM HUMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATh
BapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

e BIAACTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTpOJII TMpolecca u
pe3ynbTaTa pelieHrsl MaTeMaTHIeCKON 3a/1auH;

e IIPEABUJETb TPYIHOCTH, KOTOpPBIE MOI'YT BO3HHMKHYTb IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JCATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSATENBCTB, HAACHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEM;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa NAEATEIbHOCTH ITIOCTABIICHHON LIEIIH
Y YCJIIOBUSM, OOBSICHATH PUYUHBI JOCTUKEHUS WIIA HEAOCTUKEHUS LIEIIH,
HAaxXOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xonHiy oOydyenuss B 9 kjacce oOydaromuiics MHOJIYYUT CIEIYIOIINE
MpEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAaXOJUTh C HUX
MTOMOILBIO PAa3JIMYHbIE 3JEMEHTHI MPSAMOYTOJIBHOTO TPEYroJIbHUKA («peuieHue
IPSMOYTOJIBHBIX TPEYroJbHUKOBY). HaxoauTh (C MOMOIIBIO KaldbKyJISTOpPA)
JUTMHBI ¥ YTJIBI JUTsl HETAOJMUYHBIX 3HAYEHUH.

[Tonp3oBaThCA dhopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXIECTBOM JJIi HAXOXKIEHUS COOTHOIICHHN MEXIy
TPUTOHOMETPUYECKUMH BETUYNHAMH.

Hcrnons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAaXOXJICHHUS
Pa3UYHBIX DJIEMEHTOB TPEYTOJIbHUKA («pPElIeHUE TPEYTOILHUKOBY ), TPUMEHSTh
UX MPU PEIICHUH T€OMETPUUECKUX 3a/1ay.

Brnagete mnoHATHSMU TpeoOpa3oBaHUsT MOJ00MS, COOTBETCTBEHHBIX
aMeMeHToB  moAoOHbIX  ¢uryp. Ilomb3oBaThCcsi  CBOMCTBAMU  TOJI00MS
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCISATH JUIMHBI U HAXOUTh YTIIbI Y TIOI00HBIX
¢uryp. IlpumensTs cBoilcTBa NOAOOMS B NPAKTUYECKUX 3ajadax. YMeETb
MPUBOUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[lonb3oBaTbcs TeOpeMamMH O TPOU3BBEACHUM OTPE3KOB  XOpH, O
ITPOU3BEJICHNUN OTPE3KOB CEKYLINX, O KBAapaTe KacaTeIbHOM.



[Tonb30BaTbCa BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (r3nuecKuii
CMBICII, IPUMEHATh WX B PEIICHHMH T'€OMETPUYECKUX MU (PU3HYECKUX 3aj]ad.
IIpuMeHSATH CKaIsIpHOE NPOU3BEACHUE BEKTOPOB Il HAXOKICHHUS JUIMH U YTJIOB.

ITonb30BaTbCcsd METOAOM KOOPAMHAT HA IIOCKOCTH, INPUMEHATH €ro B
pPELIEHUH T€OMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.

BiiageTs NOHATUSAMU MPAaBUIILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPYKHOCTH M paJlaHHON MEPBI yIila, YMETh BBIYUCIIATH IUIOIAAb
Kpyra 1 ero yactel. I I[pumMeHsaTs nojlydeHHbIE YMEHMS B IPAKTUYECKUX 3a/1a49ax.

Haxomute ocu (MM LEHTPBI) CUMMETPUN (PUTYDP, TPUMEHATh JABH)KEHUS
IJIOCKOCTH B MMPOCTEUIINX CITydasiX.

[IpuMeHATh OTy4YEeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJENU JUIsl 33Ja4 peajbHOM JKU3HU M NPOBOJUTH COOTBETCTBYIOIIHE
BBIUMCJICHUS] C NPUMEHEHHEM NOoJ00Us U TPUTOHOMETPUUYECKUX (DPYyHKUUN
(TmoJsib3ysiCh, A€ HEOOXOAUMO, KAIIbKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

Ne Hauvenosanue Komnriecrso 1acos JaexkTpoHHbIe (HU(pPOBbHIE)
n/ pa3/ieJioB U TeEM Beero KoHTpoJibHbIe IIpakTH4eckue 06pa3oBaTeLHbIE pecypebl
I nporpaMmMsbl padoTbI padoThI
Tpuronomerpus.
1 TeopeMbl KOCUHYCOB 16 1 bubnuoreka [IOK
U CUHYCOB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYroJIbHUKOB
[IpeobpaszoBanue
nosoous.
bu6mmoreka [IOK
10 1
2 Merputieckue https://m.edsoo.ru/7f41al2c
COOTHOIIEHUS B
OKPY>KHOCTH
bu6mmoreka [JOK
12 1
3 Bexropsi https://m.edsoo.ru/7f41al2c
A fj;‘ap;f{‘;; - 9 1 BuGmuorexa [JOK
P https://m.edsoo.ru/7f41al2c
IIJI0OCKOCTH



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

[IpaBuibHbIE
MHOT'OYTOJIbHUKH.

5 JlnmrHa OKPY>KHOCTH U 8 bubnmoreka [JOK
II0aaAb Kpyra. https://m.edsoo.ru/7f41al2c
Brruucnenue
Ionaaen

5 JIBYOKCHUS 6 bu6mmoreka [IOK
IIOCKOCTH https://m.edsoo.ru/7f41al2c
IToBTOpEHME,

7 000011eHHE, v bubmuoreka [JOK
cUCTEMaTH3alIHs https://m.edsoo.ru/7f41al2c
3HAHUU

OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

Ne KoandecTBO 9acoB DJIeKTPOHHbIE
1 Mara uugposbie
/ Tema ypoka Beero KonTposabHbie IIpakTHyeckue W3yenust 06pa3oBaTENLHbIC
- padoThI padoThI pecypeb
Omnpenenenue Bu6 OK
TPUTOHOMETPHYECKUX HHIMoTeKa 1
1 (yHKIHiE yI10B 0T 0° 210 1 https://m.edsoo.ru/8a1424b
c
180° B
2 ®dopmybl prUBeACHUS 1
bu6nuorexa [IOK
3 Teopema KOCHHYCOB 1 https://m.eds00.ru/8a14336
c
4 Teopema KOCHHYCOB 1
bubnunorexa LIOK
5 Teopema KOCHHYCOB 1 https://m.eds00.ru/8a142d5
€



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e

bubnunorexa LIOK

6 Teopema cuHycoB https://m.edsoo.ru/8al42e8
a
Teopema cuHycoB
Teopema cuHycoB
Haxoxxnenue 1iauH CTOpoH bubmmoreka [JOK
9 Y BEJIMYUH YIJIOB https://m.edsoo.ru/8a1430b
TPEYTOJILHUKOB 0
bubmuoreka [IOK
10 | Pemenue TpeyroibHIUKOB https://m.edsoo.ru/8al42ac
0
bubnunoreka LIOK
11 | Pemenue TpeyroabHIUKOB https://m.edsoo.ru/8al42ac
0
bubnunorexa LIOK
12 | Pemenue TpeyroabHUKOB https://m.edsoo.ru/8al42ac
0
bubnmorexa LIOK
13 | Pemenue TpeyroabHUKOB https://m.edsoo.ru/8al42ac
0
[IpakTHueckoe bu6muoreka [JOK
14 | npumeHeHue Teopem https://m.edsoo.ru/8al42c3
CHHYCOB U KOCHHYCOB c
IIpaxTueckoe
15 | npumeHneHue Teopem

CHUHYCOB U KOCUHYCOB



https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c

KonTponbhas pabota no

but6mmoreka [IOK

16 | Tteme "Pemenue https://m.edsoo.ru/8a14392
TPEYroJIbHUKOB" a
ToHsTHE o bubnunorexa LIOK

17 https://m.edsoo.ru/8al43ab
npeoOpa3oBaHUM MOJ00US 0
CoOOTBETCTBEHHBIC bubnuoreka [{OK

18 AJIEMEHTBI MOJ0OHBIX https://m.edsoo.ru/8al43de
¢uryp 4
CoOTBETCTBEHHBIE

19 3JIEMEHTHI HOX00HBIX
¢uryp
Teopema o mpou3BeneHNH
OTPE3KOB XOp/I, TEOpEMA O bubnuotexa [JOK

20 | npousBenEHUU OTPE3KOB https://m.edso0.ru/8a14406
CEeKYIIUX, TeOpeMa O e
KBaJipaTe KacaTeIbHOM
TeopeMa o npousBenecHUN
OTPE3KOB XOpJI, TEOpeMa O bubnmnorexa [JOK

21 | mnpousBenEHUH OTPE3KOB https://m.edsoo.ru/8ald4la

CCKYyIIuX, TCOpEMa O
KBaaparTe KacaTellbHOM

4



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4

Teopema o npoun3BeneHUH
OTPE3KOB XOpJI, TEOpeMa O

but6mmoreka [IOK

22 | TpoU3BEIECHUU OTPE3KOB https://m.edsoo.ru/8al1442d
CEeKYIIHNX, TeopemMa 0 a
KBaj[paTe KacaTelbHON
[Ipumenenue Teopem B bubnuorexa [IOK

23 | pCIICHUH reOMETPHICCKUX https://m.edso00.ru/8a143f0
3a1aq 6
[Ipumenenue TeopeM B bubnuoreka [{OK

24 | pelIeHuU reOMEeTPUYECKIX https://m.edsoo.ru/8a1443f
3aa4 C
[Ipumenenue Teopem B bubmuoreka [JOK

25 | pelIeHnu reOMeTPUYECKUX https://m.edsoo.ru/8al4457
3a1aq 8
KonrtponbHas pabota no
teme "[IpeobpazoBanue bubmuoreka [JOK

26 | momobus. Merpuueckue https://m.edsoo.ru/8al447a

COOTHOIIICHUS B
OKpY>KHOCTH"

8



https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a1447a8

Onpenenenre BEKTOPOB.
duznueckuii n

bubnunorexa LIOK

27 . https://m.edso00.ru/8a14496
r€OMETPUYECKHUI CMBICI 0
BCKTOPOB N
Clio)keHHe ¥ BBIYUTAHUE bubnuorexa [IOK
28 | BEKTOpOB, YMHOXKEHHUE https://m.edsoo.ru/8al44a8
BEKTOpa Ha YUCIIO c
Cl1o)KeHHEe ¥ BEIYUTAHUE bubmuoreka [{OK
29 | BEKTOpOB, YMHOXKEHHUE https://m.edsoo.ru/8a144d5
BEKTOPa Ha YHCIIO 2
CnoxeHue ¥ BEIYMTAHHE
30 | BEKTOpOB, YMHOXECHHE
BEKTOpa Ha YHUCIIO
Pasnosxenne BekTopa 1o
31 | ABYM HEKOJJIMHEAPHBIM
BEKTOpam
bu6nmorexa LIOK
32 | KoopmuHatbl BEKTOpa https://m.edsoo.ru/8al44fb
€
CkansipHO€E IPOU3BEIEHUE
BeKTo;)OB ercE) HpI/IMgHeHI/Ie bubnmorexa LIOK
33 ’ https://m.eds00.ru/8a14539

JUTSL HAXOKIEHUS JIUH U
YTJIOB

c



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c

CkansipHO€ IpOU3BEIEHUE

BEKTOPOB, €r0 MPUMEHEHUE Brbmuorexa LIOK
34 ’ https://m.edsoo.ru/8a14550
JUTSL HAXOXKACHUS JIMH 1 o
YTJIOB -
bubnunorexa LIOK
35 Pemenne 3afas C https://m.edsoo.ru/8a144c3
ITOMOIIIbIO BEKTOPOB 2
bubnuoreka [{OK
36 Pemenne saznas c https://m.edso00.ru/8a1458c
MTOMOIIIBIO0 BEKTOPOB 4
37 [IpuMeHeHne BEKTOPOB 1
perieHus 3a1a4d GU3NKU
bubnmorexa LIOK
38 KOHTI,?OHLHM p%60Ta 1o https://m.eds00.ru/8a145b0
TeMe "BeKkTopbl 8
39 JlexkapTOBBI KOOPIUHATHI
TOYEK Ha MJIOCKOCTH
but6mmoreka [IOK
40 | VYpaBHeHHe MpsIMOi https://m.edsoo.ru/8al45c4
8
41 | VYpaBHeHue npsmMoit
but6mmoreka [IOK
42 | VYpaBHEHHE OKPYKHOCTH https://m.eds00.ru/8a14635

a



https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a14635a

KOOp,I[I/IHaTI)I TOYCK

but6mmoreka [IOK

43 | mepeceueHHs OKPYKHOCTH https://m.eds00.ru/8a14662
U IPAMOM 0
MeTtoa KOOpAMHAT IPH
44 | penieHUH reOMEeTPUUECKUX
3a/1a4, MPaKTUYECKUX 3a]a4
MeTtoa KOOpAMHAT IPH
45 | peleHuH reoOMeTPUUECKUX
3a/1a4, MPaKTUYECKUX 3a]a4
Meto KOOpauHAT Npu
46 | pelIeHnH TeOMETPUYECKHX
3a]1a4, MPaKTUYECKUX 3a]a4
Kontposnbnas pabota mo Bu6 110K
teme "JlekapToBbI HoJoTekd
47 Hletap https://m.edsoo.ru/8a146e0
KOOpJUHATHI Ha e
mockocty"” -
IIpaBunbHBIE bu6muoreka [JOK
48 | MHOTOYTOJHHHKH, https://m.edsoo.ru/8al146fd
BBIUUCIIEHUE UX 3JIEMEHTOB a
bubnunorexa LIOK
Yucno nt. Inuna
49 A https://m.edsoo.ru/8al472c

OKPY>KHOCTH

8



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8

Yucino n. Inuna

bubnunorexa LIOK

50 https://m.edsoo.ru/8a14714
OKPY>KHOCTH c

51 | [InuHa qyru OKpY>KHOCTH

bu6nmoreka [IOK
52 | Panuannas mepa yria https://m.edsoo.ru/8al14714
c

[Imomane kpyra, cekropa Bubmzorexa HOK

53 ’ ’ https://m.edsoo.ru/8al4742
CerMeHTa 5
[Imomane kpyra, cekropa Bubmzorexa HOK

o4 ’ ’ https://m.eds00.ru/8al4775
CerMeHTa 0
[Tnomane kpyra, cextTopa Bubmuorexa LIOK

55 ’ ’ https://m.edso00.ru/8al4775
CerMeHTa 0
[TonsiTHE O NBMKEHUU Bubmuorexa LIOK

56 https://m.edsoo.ru/8al47c8
TIJIOCKOCTH 2
[TapannensHbIN IEpEHOC Bubmaorexa LIOK

57 ’ https://m.edsoo.ru/8a147f1
MOBOPOT 6
[TapamiensHbIN IEPEHOC Bubmorexa LOK

58 ’ https://m.edsoo.ru/8a147f1
MTOBOPOT 6

59 [TapatensHbIN IEPEHOC,

HOBOPOT



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

[TapatensHbIN IEPEHOC,

60
MTOBOPOT
[Ipumenenne nBUKEHUI Bubmzorexa HOK
61 https://m.edso00.ru/8a1480e
NP PEIICHUHU 3a/1a4 5
KontposbHas pabota mo
temaM "[IpaBusbHbIe
62 | MHOTOYTOJbHUKH.
OxkpyXHOCTb. [|BHKEHUS
IUIOCKOCTH"
[ToBTOpeHme, 06001eHNE,
CHCTEeMaTH3alus 3HaHUH. bubmnoreka IIOK
63 | U3smepenue https://m.eds00.ru/8a14852
T€OMETPUUYECKUX BEIIUYHH. 4
TpeyroabHUKN
[ToBTOpenue, 06001IEHNE,
CHCTEMAaTHU3allKs 3HAHHIA. bu6nuorexa [IOK
64 | IlapamienbHble U https://m.edso00.ru/8a14865

NIEPIECHIUKYIISIPHBIE
npsiMble

0



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650

65

[ToBTOpeHME, 0000MIIEHNE,
CHCTEMAaTH3alMs 3HAHUH.
OKpY>XKHOCTb M KPYT.
I'eomerpuueckue
MOCTPOEHUS. YTIIbI B
OKPY>KHOCTH

66

[ToBTOpeHuEe, 0000MIIEHNE,
CHCTEeMaTH3allus 3HAaHUH.
BnucanHabie ¥ ONMCaHHBIC
OKPYKHOCTH
MHOTOYT'OJIbHUKOB

67

HToroBas KOHTpoONbHAs
paborta

bu6nuorexa [IOK
https://m.edso0.ru/8a14892
0

68

[ToBTOpenue, 06001IEHNE,
CHCTEMATH3alHs 3HAHUHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

6

0

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA



https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148920

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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