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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX PAa3/J€jOB IIKOJIbHON MaTEMaTHKH,
MMEIOIINUNA CBOEH 1eNIbl0 00€CIeunTh U3yYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIGHWM ¥  B3aWMMHOE pACIOJOXKEHUE, ONHUPACTCS Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydYeHUsI T€OMETPUU Ha YPOBHE OCHOBHOIO
oOrmiero o0pa3oBaHusl 3aKITIOYAETCS B TOM, YTO OOYYaIOMIUNUCS YIUTCS TMPOBOIAUTH
JI0Ka3aTEJIbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
WCTUHHBIC YTBEPXKJCHUSI M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
pacCcy X JeHuss «OT TMPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
bopMyIHpOBaTh OOPATHBIE YTBEPKIACHUSI.

Btopoil uenpt0 H3ydeHUsT TEOMETPUM SIBJISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PENICHUM KaK MaTeMaTUYeCKUX, TaK M MPaKTUYECKUX 3ajiad,
BCTpEUAIOIINXCS B  peanbHOM ku3HU. OOyyalomuiics JOJDKEH HayYUThCs
OTIPEJICINTh TEOMETPUUYECKYI0 (DUTYpYy, OMUCATh CIOBAMH JAHHBIM YEPTEX WIH
PUCYHOK, HAITH TJIOMIAb 3€MEJIbHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabesis Wik TpeOyemble pa3Mephbl Trapaxka s aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpasi, BHIUUCIUTENbHAS JIMHUS B U3yYCHUU T'€OMETPUM.
[Ipu pemennn 3amay MPAKTUYECKOTO XapaKTepa OOYyYarOUIUHCs y4YUTCS CTPOUTH
MaTeMaTUYeCKHE MOJEIM  pEajbHbIX JKU3HEHHBIX CHUTyallMil, MPOBOAUTH
BBIYUCJICHUS U OLICHUBATH aJIEKBATHOCTD MOJIYUYEHHOTO pe3yJibTaTa.

KpaiiHe BaxkHO TNOAYEPKUBATH CBSI3U TEOMETPUH C JPYTUMHU YUEOHBIMU
peIMEeTaMH, MOTUBHUPOBATh MCIOIB30BATh OMPENCICHUS TEOMETPUIECKUX PUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE TOJYYEHHBIX YMEHHUA B (PU3UKE U
TeXHUKE. OTH CBsI3M Haubojee spkO BUAHBI B Temax «Bektopsiy,
«Tpuronomerpuueckne cooTHOWEHUs», «Mertox koopauHaty u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomMeTpusn» BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢urypel U uX CcBoMcTBa», «W3mepenue
F€OMETPUYECKUX  BEIUYUH», «JlekapToBbl KOOpPAMHATHI HA  IJIOCKOCTUY,
«Bektopsi», «JIBmkenus miockoctny, «IIpeodpazoBanus mogo0us».

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce —
68 yacoB (2 yaca B HeJIeN0), B 8 kiacce — 68 yacoB (2 yaca B Hezel0), B 9 kiacce —
68 yacoB (2 yaca B HEZIEINIO).



COIAEPKXAHUE OBYUYEHUA
9 KUIACC

Cunyc, kocuHyc, TaHreic yrioB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHUSI.

Pemenue TpeyroasHUKoB. TeopeMa KOCUHYCOB M TeOpemMa CUHYCOB. Pemienue
MPAKTUYECKUX 3a]a4 C UCII0Ib30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanne nompoous. [Togodre cCOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mNpOW3BENECHUH OTPE3KOB XOpJH, TEOPEMbI O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bektop, mnumHa  (MOIyJib)  BEKTOpa, COHAIpaBIEHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOAKHO HAIPABIEHHBIE BEKTOPBI, KOJUJIMHEAPHOCTHh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMd HaJ BEKTOpamMu. Pa3lioxkeHne BEeKTOpa IO JIBYM
HEKOJUIMHEeapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsipHOE€ NpPOM3BEACHHE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS JJIMH U YTJIOB.

JlexkapToBBI KOOPJIMHATHI HA INIOCKOCTU. Y PaBHEHHUS IIPSIMOU U OKPYKHOCTH B
KOOpJMHATaX, NEPECEYEHUE OKPYKHOCTEH M MpsAMBIX. METOI KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpy)HOCTH. [ pagycHas u paguanHas
Mepa yIVia, BBIYMCIIEHME JUIMH Ayl OKpyxHoctei. Ilmomane kpyra, cekropa,
CErMEHTA.

JIBKEHUsl TUIOCKOCTM W BHYTPEHHHE CHUMMETpUU (PuUryp (sreMeHTapHbIe
npeactasienusi). [lapannensubiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS MpOrpaMMbl Y4yeOHOro Kypca
«I"eomeTpusd XapaKTEpU3yOTCH:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOUUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSM  POCCHMCKUX
MaTE€MaTUKOB M POCCUMCKOM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpakaHWHA U peasin3allii ero
opaB, IMpPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), FOTOBHOCTBIO K 00CYKICHHUIO 3STUYECKUX MPOOIIEM, CBI3aHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM JIOCTMIKEHUN HayKH, OCO3HAHUEM Ba)XKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUH, YMEHUIO BUIEThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NIO3HAHMSA:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HaykuM Kak c@epbl UelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYypOH KakK CpeJICTBOM
MO3HAHUSA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeATENBHOCTH;



6) ¢usmyeckoe BocnuTtanue, (GopMHupoBaHHEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TMPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA PedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYyroro 4eIOBeKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpUEHTAlMEN HA MPUMEHECHUE MATEMaTUYECKUX 3HAHUU JIJTSI pEIICHUS 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OIICHKH
UX BO3MOXXHBIX MOCJIEICTBUH VISl OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00aTIHLHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIeM U MyTel UX PEIICHUS;

8) apanTanus K M3MEHSIOINUMCS YCJIOBHSM COUMAJBHOW M MPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBHUSIX HEONPEACIEHHOCTU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y APYTUX JoAeH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM 4YHCIE
dbopMyIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEeMbIe pelIeHus U JCHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS

Bba3oBblie 1oruyeckue aeiicTBUA:

e BBUIBIATh U XapaKTEPH30BaTh CYIIECTBEHHbIC NMPU3HAKK MATEMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHUWH MEXAy HOHATUAMH, (HOPMYIHPOBATH
ONpENENCHUs]  NOHATHM, YCTAaHABIMBAaTh  CYLICCTBEHHBIM  NpPU3HAK
KJlaccu(UKauy, OCHOBaHUS i OOOOILIEHHS W CpPaBHEHUS, KPUTEPUU
IPOBOJMMOTI0 aHAJIMN3A;

e BOCIpUHUMATh, (OPMYJIHPOBATH U  NPEeOOpPa3OBBIBATh  CYXKICHMS:
YTBEpAUTENbHbIE W OTpPULATENIbHbIE, €IWHUYHbIEC, YacTHblE U 0O1Iue,
YCIIOBHBIE;



BBISIBIISITH ~ MaTeMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeYrsi B (akTaxX, JaHHBIX, HAONIOJEHUSIX U YTBEPKICHUSX,
npeaiaraTh KPUTEPUHN JUTS BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHH;
JIeNaTh BBIBOJBI C HCIIONB30BAHWEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3buparh JT0Ka3aTeIhbCTBA MAaTEMATHUYECKUX YTBEPXKIACHHM (TIPSIMBIC U OT
MPOTHUBHOTO), TPOBOIUTH CAMOCTOSTEIBLHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4eCcKux (HaKTOB, BBICTpAaWBaTh apPTYMEHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBHIOMpaTh CIIOCOO pelieHus ydeOHOW 3adauyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUSA, BBHIOMPATh HaWOoOJIee TOIXOMANUH C y4ETOM
CaMOCTOSATEIHLHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble nccienoBarejbcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
bopMyIMpoBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUHe, Npodiemy,
CaMOCTOSITEJIbHO ~ YCTAaHaBJIMBATh KMCKOMOE€ M JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIIUIO, MHEHHE;

OPOBOJUTH IO CaMOCTOSATEIBHO COCTaBICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
CaMOCTOATENHHO (POpMYyIHUPOBATH 00OOIIEHNS U BBIBOJBI M0 pe3yjbTaTaM
POBENEHHOTO HAOJIOICHUsI, HUCCIIEIOBAHUS, OIIEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIIIBUIaTh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETHPOBATH
MH(POPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEACTABICHUS;

BbIOMpaTh (opMy TMpeAcTaBiIeHUs HHQOpMAUMU U WUIIOCTPUPOBATH
pelraeMble 3aJayd CXeMamH, JuarpaMMaMH, HWHOW Tpadukoll U HX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTb HMH(OpPMALMM [0 KPUTEPHUSIM, MPEAJIOKEHHBIM
y4HUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHble YHuUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPHUHUMATH U (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBUHU C YCIOBUSIMH H
HEJISIMU 00I1IeHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3pEHHUS B



YCTHBIX W TIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy peUIeHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJyUYEHHBIN PE3yJIbTaT;

B XOJIe 0OCYKJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOM TEMBI,
poOJIeMBI, pENIaeMoOn 3a/aud, BHICKA3bIBaTh UCH, HAIICIICHHBIE HA TTOWCK
pemIeHus1, CONOCTABIISATh CBOU CYXKIACHHUS C CYKICHUSIMU IPYTUX YIACTHHUKOB
nuanora, oOHapy»XuBaTh pa3jiu4ve U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme hopMyIHpPOBATH pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MIPEICTABIIATh PE3YIbTaThl PEIICHMS 3aa91, YKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa, CAMOCTOSITEIHHO BHIOUPATH (POPMAT BBICTYIUICHUS C YIETOM 3a/1a4
MPE3EHTAIlMU U 0OCOOEHHOCTEN ayIUTOpUH;

MOHMMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHIAUBUIY AJTbHON
paboThI MPHU pPEIICHNH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;

NPUHUMATh 1[€1h COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOM palOThl, pachpeaeniarb BUIbl padOT, JOroBapHBAaThCH,
00CYXKJIaTh MPOLIECC U pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMHoBBIX ¢dopmax padboTel (00CyX)aeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YAaCTh PAOOTHI U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU WICHAMH KOMaH/Ibl, OLICHUBATh
KauyeCTBO CBOErO0 BKJaJa B OOMMA TPOAYKT TIO  KPHUTEPHUSM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeI‘y.HSITI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJISITh IUIAH, AJITOPUTM PEUICHUS 3aJaud (WIH €ro
9acTh), BBIOMPATh CIIOCOO PEMICHHS ¢ YYETOM HMEIOIIUXCS PECypCcoB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpOBaTb U KOPPEKTUPOBATH
BapUaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(GOpPMALIHIH.

CaMOKOHTpOJIb, 3MOIIHOH3JIBHLIﬁ HHTECJICKT.

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibrara
pellIeHus MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPHU PEIICHUM 33/1a4H,
BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIESITEILHOCTH MOCTABJICHHON 1IEJIA U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WM HEIOCTKECHHS IIETH,
HaXOJIUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHuy oOyuenuss B 9 kJjacce oOydYarolmuiicsi MOMYYUT CIIEIYIOIINE
peIMEeTHbIE PE3YyJIbTaThI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAaXOAUTh C HX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJIBHOIO TPEYrOoJbHUKA («pEIIeHHe
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJISTOPA) THHBI
Y YIJIBI 17151 HETaOJIMYHBIX 3HAYSHUH.

[Tonp30Batbest hopMynamMu NMPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXKJECTBOM [IJISl HAXOKJIEHUS COOTHOIIEHWH MEXAy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JJISi HAXOKJICHUS Pa3IMuHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYroJIbHUKOBY), MPUMEHATh HUX IpH
pELICHUH TE€OMETPUUYECKHX 3a/1ay.

Brnaznets mousTusiMu mpeodpa3oBaHus MoA00Ms, COOTBETCTBEHHBIX JIEMEHTOB
nonoOHbIX ¢uryp. Ilomb3oBaThCsi CBOMCTBAMHU MOAOOUS TMPOU3ZBOJIBHBIX (UTYD,
YMEThb BBIYUCIIATH JUIMHBI M HAXOJAWUTh YIJbl y MNOJOOHBIX ¢uryp. IIpumeHnsaTs
CBOMCTBa TOA00MS B MPAKTUYECKUX 3a7adax. YMEThb MNPHUBOIUTH MPUMEPHI
10/TI0OHBIX (PUTYP B OKPY>KAIOIIEM MUDE.

[Tosb30BaTHCS TEOPEMAMU O MTPOU3BEEHUN OTPE3KOB XOPJ, O POU3BEIECHNUN
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpPAMH, MOHUMATh HUX T€OMETPUUYECKUA U (PUINYECKUI
CMBICJ, TPUMEHATh HMX B PEIICHUH TEOMETPHUUECKUX M (U3NYECKUX 3a/aad.
[TpuMeHATh CKaNsipHOE MPOU3BEICHUE BEKTOPOB JIJIsl HAXOXKICHUS JJIUH U YTJIOB.

[Tonp30BaThCss METOIOM KOOPJIMHAT Ha IJIOCKOCTH, IPUMEHATD €70 B PEIIEHUN
reOMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Bnagers MOHATHSAMU TPaBUIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI AYTH OKPYKHOCTH W PaJMaHHON Mepbl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh 1ojlydeHHble YMEHUS B IPAKTUYECKUX 3a/1ayax.

Haxonute ocu (WM UEHTPBI) CUMMETpUHM (UTYp, TNPUMEHSTh JBUKECHUS
IUIOCKOCTH B MPOCTEHUIINX CITyYasix.

[TpuMeHATh MOSTydYeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEeMAaTUYECKUE
MOJIEJIH AJIS 33/1a4 PeaIbHOM )KM3HU U TPOBOJUTH COOTBETCTBYIOINE BHIYMCICHUS C
NPUMEHEHUEM TOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YSCh, THe
HEO0OXOIMMO, KAJTbKYJIITOPOM).



9 KUIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Kontpoasnbie | IlpakTuyeckne (1ucpp )
NporpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
| Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubmuorexa [JOK
CUHYCOB. Perienue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2¢c
) [Ipeo6pa3zoBanue nonodbus. Merpuyeckue 10 | bubnuorexa [JOK
COOTHOIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmnoreka [IOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAUHATHI Ha INIOCKOCTH 9 1 bubmorera [IOK
p P https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOIBHUKH. JjTHA
5 OKPY>KHOCTH U TUIOIIA/Ib KpyTa 8 brbmorexa OK
Py B Hv pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenue miomaaei
bu6mmoreka [IOK
6 JBHOKCHHS ILTOCKOCTH 6 https://m.edsoo.ru/7f41al2c
. [ToBTOpenue, 0600IICHNE, 7 ) bu6mmoreka [{OK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOI'PAMME



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




9 KUIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
ara uudposbie
Nem/m | Tema ypoka Kontpoasnsie | IIpakTnueckue o op
Bcero 5 5 u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoThI padoThbI pecypen
| OrnpenenieHre TPUTOHOMETPUUYECKUX 1 03.09 bubnnorexa [JOK
¢dbyskmit yrios ot 0° g0 180° https://m.edsoo.ru/8al424bc
2 DopMyIIbl IPUBEICHUS 1 05.09
3 Teopema KOCUHYCOB 1 10.09 buGnnorexa [IOK
P 4 https://m.edsoo.ru/8a14336¢
4 Teopema KOCMHYCOB 1 12.09
5 Teopema KOCHHYCOB 1 17.09 bubmiorexa HOK
P Y https://m.edsoo.ru/8al42d5e
6 Teopema cuHycoB 1 19.09 bubmotera [JOK
p y https://m.edsoo.ru/8al42e8a
7 Teopema cuHYCOB 1 2409
8 Teopema cuHyCcOB 1 26.09
9 Haxosxnenue 1yiMH CTOPOH U 1 01.10 bubmmorexa [JOK
BEJIMYMH YIJIOB TPEYTOJIBbHUKOB https://m.edsoo.ru/8a1430b0
bubmnorexa [IOK
10 P 1 03.10
CHICHHE TPEYTOIBHHIOB https://m.edsoo.ru/8al42ac0
bubmnoreka [IOK
08.10
1 Peuterne Tpeyronbiikon ! https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
12 P 1 10.10
CHCHIE TPEYTONLHIKOB https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a1424bc

bu6mmoreka [IOK

13 Pelenune TpeyrojibHUKOB 15.10
pey https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe MpUMEHEHNE TEOPEM 12.11 bubnuorexa [JOK
CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHyeckoe NpUMEHEHUE TEOPEM 14.11
CHUHYCOB U KOCUHYCOB
16 KonTponbHas pabota no teme 19.11 bub6nuoreka [IOK
"Pemmenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTe 0 npeodpazoBaHUU 21.11 bub6nuoreka [IOK
nojooust https://m.edsoo.ru/8al143ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI 26.11 bubmuorexa [JOK
noJO00HBIX Uryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI 28.11
Mo00HBIX huryp
Teopema 0 Ipou3BEIEHUN OTPE3KOB
20 XOp/I, TeOpeMa O MPOU3BEACHUHI 03.12 bubnuorexa [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeJIbHOU
Teopema 0 Ipou3BeIEHUN OTPE3KOB
21 XOp/I, TeOpeMa O MPOU3BEACHUHI 05.12 bubmmorexa [JOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipou3BEIEHUN OTPE3KOB
” XOp/I, TeOpeMa O MPOU3BEACHUHI 10.12 bubmmnoreka [JOK
OTPE3KOB CEKYIINX, TEOPEMA O ' https://m.edsoo.ru/8al442da
KBaJparTe KacaTeJIbHOU
” [IpruMeHeHre TEOpEM B PELLICHUH 12.12 bubnnorexa [JOK

TCOMCTPHUICCKUX 3aaaY

https://m.edsoo.ru/8a143106



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a142c3c

24 IIpumeHeHne TeopeM B peleHnn 1715 bubnuorexa [JOK
reOMETPUYECKUX 3a/1a9 ' https://m.edsoo.ru/8al443fc
75 [IpuMeHeHne TeopeM B pelIeHUN 1912 bub6nmorexa [IOK
T€OMETPUUECKHX 3a]1a4 ' https://m.edsoo.ru/8a144578
KonTponbHas paboTa no teme
%6 "IIpeoOpa3oBanue mogoousl. 4.1 bubnuoreka [IOK
Mertpuueckre COOTHOUIEHUS B ' https://m.edsoo.ru/8al447a8
OKpY>kHOCTH"
OrnpeneneHre BEKTOPOB.
27 @quqecxnﬁ u FCOMIG::T WYECKUUI 26.12 bubmorexa HOK
p ' https://m.eds0o.ru/8a144960
CMBICJI BEKTOPOB
73 CrnoxeHue 1 BBIYUTAHUE BEKTOPOB, 14.01.96 bubnumorexa [IOK
YMHOEHHE BEKTOpa Ha YHCIIO o https://m.edsoo.ru/8al44a8¢
29 CrioxeHue ¥ BBIYUTaHNUE BEKTOPOB, e bubnuorexa [JOK
YMHOKEHHUE BEKTOPA HA YHUCIIO ' https://m.edsoo.ru/8a144d52
CrokeHue ¥ BRIYUTAHHUE BEKTOPOB,
30 21.01
YMHO)XEHHE BEKTOpa Ha YUCIIO
Pa3znoxxenue BexkTopa no 1Bym
31 p ABYy 23.01
HEKOJUTMHEAPHBIM BEKTOpaM
bu6nmorexa [JOK
32 Koopaunatel BekTopa 28.01
pA p https://m.edsoo.ru/8al44fbe
CkansipHoe Mpou3BeICHUE
33 BEKTO pOB er(I)) MIPUMEHEHUE ISt 30.01 bubmorexa HOK
POB, p s ' https://m.edsoo.ru/8a14539¢
HAXO/IEHUs JUTHH U YTJIOB
CxkansipHoe MpOU3BEICHUE
34 BEKTO pOB erf MIPUMEHEHUE ISt 04.02 bubmorexa HOK
PoB, p A ' https://m.edsoo.ru/8a14550e
HAXOK/JIEHUS JUTUH U YIJIOB
35 Pemenue 3a1a4 ¢ HOMOIIBIO 06.02 bu6mmoreka [IOK



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a1443fc

BEKTOPOB

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

Perenue 3agay ¢ HOMOIILIO

bu6nmorexa [JOK

36 11.02
BEKTOPOB https://m.edsoo.ru/8a1458c4
[IpruMmeneHne BEKTOPOB IS
37 p poOB A 13.02
pereHus 3a1a4 GU3NKU
18 KonrtponbHas pabora no reme 18.02 bubnuorexa [IOK
"Bekrops!" ' https://m.edsoo.ru/8a145b08
€KapTOBBI KOOPAUHATHI TOUEK Ha
39 Hlexap P 20.02
TUIOCKOCTH
bu6mmoreka [IOK
40 VYpaBHeHue npsaMoit 25.02
P P https://m.edsoo.ru/8al45c48
41 YpaBHeHue npamoit 27.02
bu6mmoreka [{OK
42 VYpaBHEHNE OKPYKHOCTHU 04.03
P Py https://m.edsoo.ru/8al4635a
13 KoopanHatsl Touek nepeceyeHus 06.03 bubnuorexa [JOK
OKPY>KHOCTH M TIPAMO¥ ' https://m.eds00.ru/8a146620
Meron KOOpAMHAT NPU PEILIEHUHU
44 TeOMETPUYECKHUX 3a]1a4, 11.03
MPaKTUYECKHUX 3a/1a4
Merox KOOpAMHAT NPU PELLIEHUU
45 r€OMETPUUYECKHX 3a]1aY, 13.03
MPaKTUYECKHUX 3a/1a4
Metoa KoOpAMHAT MPU PEIICHUHN
46 reoOMEeTPUUYECKHX 3aj1ay, 18.03
MPaKTUYECKHUX 3a/1a4
KonTponbhas pabota mo Teme
" bubmuoreka [JOK
47 JlekapToBbI KOOpAMHATHI HA 20.03

mwiockoctu"”

https://m.edsoo.ru/8al46¢e0e



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a144c3a

[IpaBuiibHBIE MHOTOYTOJIbHUKH,

bubmnoreka [IOK

48 25.03
BBIYHMCJICHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmnoreka [IOK
49 Ywuciio . ao oc 27.03
ueno 7. Jlmmna okpyxHOCTH https://m.edsoo.ru/8al1472¢8
bu6mmoreka [IOK
50 Yy . 08.04
ueno 7. Jlmua okpyxHOCTH https://m.edsoo.ru/8al4714c
51 JmuHa 1yru OKpY>KHOCTH 10.04
bu6mmoreka [{OK
52 Pannannasg mepa a 15.04
JIMatHas Mepa yri https://m.edsoo.ru/8al4714c
bu6mmoreka [IOK
53 1L 17.04
JTOMIAE KpyTd, CeKTOpa, CerMenTa https://m.edsoo.ru/8a147426
bu6mmoreka [JOK
54 I1 22.04
JTOIAE KpyTd, CeKTOpa, CerMenta https://m.edsoo.ru/8a147750
bu6mmoreka [JOK
55 IInomane kpyra, cCeKTOpa, CErMeHTa 24.04
Hats Kpy Top PMerT https://m.edsoo.ru/8a147750
Bbu6mmorexa [JOK
56 ITonsgarue o IBHMKEHUH IIJIOCKOC 29.04
A KoeTH https://m.edsoo.ru/8a147c82
. bu6mmoreka [{OK
57 ITapamiensHEII EpeHOC, IIOBOPO 06.05
p p » TOBOPOT https://m.edsoo.ru/8al147f16
. bubnuorexa [JOK
58 ITapanmensHBIN ITEPEHOC, TOBOPOT 08.05
p p ’ p https://m.edsoo.ru/8al47f16
59 [TapannensHBIN IEpEHOC, TOBOPOT 13.05
60 [TapanienpHblii IEPEHOC, TOBOPOT 15.05
61 IIpumeHeHne qBUKEHUN IIPU 20.05 bu6nuoreka [IOK
pelIeHu  3a1a4 ' https://m.edsoo.ru/8al1480e2
O060011IeHNE TTO TEMAM
62 "TIpaBUIIbHBIC MHOTOYTOJIbHHUKH. 22.05

OKpYyX HOCTb. /IBUKEHUS



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a146fda

iockocty"
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[ToBTOpenue, o6001IEHUE,
cUCTeMaTH3aInsI 3HAaHUH.
N3mepenne reomeTpuaecKux
Benn4uH. TpeyronbHuKH

bu6mmorexa [JOK
https://m.edsoo.ru/8a148524
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[ToBTOpenwue, 0600IIeHNE,
cUCTeMaTH3aINsI 3HaHUH.
[TapannenpHble 1
NePHEHANKYIISIPHBIE TIPSIMBIC

bu6mmoreka [JOK
https://m.edsoo.ru/8a148650
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[ToBTOpenwue, 06001IIeHNE,
cHCTeMaTH3allus 3HaHUH.
OKpy’>KHOCTb U KpYT.
['eomeTpuyeckue mocTpoeHHUs.
VYruBl B OKpY>KHOCTH
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[ToBTOpenwue, 06001IIEHNE,
cHUCTEMaTU3alMs 3HAHWM.
BHI/IcaHHbIe " OIIMCAHHBIC
Opr)KHOCTI/I MHOFOYFO.HBHI/IKOB

67

HToroBast KOHTpOJIbHAs paboTa

bubmuoreka [JOK
https://m.edsoo.ru/8a148920
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[ToBTOpenwue, 06001IIEHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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