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IMNOACHHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJMH M3 OCHOBHBIX pa3/IeIOB IIKOJbHOW MAaTeMaTHKH,
UMEIOIINUN CBOEH IeIbI0 00ECTIeUnTh M3YyYeHUE CBOWCTB U pa3MepoB (QUTYp, UX
OTHOLIEHM W  B3aMMHOE pACIOJOXEHUE, OMNUPAETCS Ha  JIOTUYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3y4YeHUsI T€OMETPUU Ha YPOBHE OCHOBHOI'O
oOuiero oOpa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNUCA YUUTCS MPOBOAMTD
JTIOKA3aTeNIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKHE YMO3AKIIIOUEHHUS, J1OKa3bIBaTh
WUCTUHHBIE YTBEPXKJEHHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOrO», OTJIMYAaTh CBOWCTBA OT  MPHU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKICHUS.

Bropoii 1enpi0 M3yuyeHUss TE€OMETpPUHU SBISETCS HCIONb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEIICHUH KaK MaTeMaTUYeCKUX, TaK W MPAKTUYECKUX 3ajaad,
BCTPEYAIOIINXCS B peanbHOW Ku3HH. OOydJarommuiics ODKEH HayYUThCS
OTIPEJICIUTh TEOMETPUUYECKYI0 (DUTYpy, OMHUCATh CJIOBAMH JAHHBIN 4YEpPTEXK WIH
PUCYHOK, HAaWTH IJIOLIAb 3€MEJIBHOI0 Y4aCTKa, paCCUUTaTh HEOOXOAUMYIO UTUHY
ONTOBOJIOKOHHOTO Kalens Wik TpeOyemble pa3Mephbl Trapaxka JJisi aBTOMOOWIIS.
DTOMy COOTBETCTBYET BTOpasi, BHIUUCIUTENbHAS JIMHUS B MU3yYEHUU T'C€OMETPUHU.
[Ipu pemeHny 3amay MPAKTUYECKOTO XapaKTepa OOYYalOMUNCS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJEIM pEANbHbIX JKU3HEHHBIX CHUTyallud, TMPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO Pe3yJibTara.

KpaiiHe BaxkHO TOAYEPKUBATH CBSI3M TEOMETPUU C APYTUMHU Yy4eOHBIMU
peIMeTaMu, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS TEOMETPUUECKUX PUTYP
U TIOHSATHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHH B (U3HKE U
TEXHUKE. OTH CBA3M HauOoyiee SpKO BUAHBI B TeMax «BeKTopsy,
«Tpuronomerpuueckue cooTHouieHus», «Mertoa koopauHat» u «Teopema
[Tudaropar.

YueOnpiii kypc «l'eomerpus» BKIIOYAET CICAYIOIIME OCHOBHBIC Pa3/ICIIbI
conepkanusi: «['eomerpuueckue ¢urypel U uX CcBoMcTBa», «M3mepenue
r€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbI ~KOOpPAMHATH HAa  IJIOCKOCTWY,
«Bekrtopsl», «JIBuxkeHus miockoctn», «lIpeodpasoBaHus mogo0us».

Ha usyuenue yueGHOTO Kypca «['eomerpus» oTBoamTcs B 9 kiacce — 68
4yacoB (2 yaca B HEZEJNIO).



COJEPXAHUE OBYUYEHUA
9 KUIIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. POPMYIIBI IPUBEIACHUS.

Pewienre TpeyroiapHUKOB. TeopeMa KOCMHYCOB M TEOpPEMa CHHYCOB.
Pemienue mnpakTUYeCKUX 3a/lad C UCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue momoous. [Togqodre cCOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENCHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KaCATEIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHAINpPAaBIEHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOXKHO  HAalpaBJ€HHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BeKTopamu. Pa3nokeHne BEKTOpa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHaTel BekTopa. CKajasipHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATEI HA IJIOCKOCTH. Y PAaBHEHUS NMPAMOU U OKPYKHOCTH
B KOOpJMHATAX, IEPECEUEHHE OKPYKHOCTEH M NPsIMBbIX. MeTOol KOOpAMHAT U €Tr0
IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJBHHUKU. JlnumHa oOKpyXHOCTH. I'pamycHas u
paauaHHasi Mepa yria, BBIYMCICHUE JIMH Ayr OKpykHocTed. Ilmomanp kpyra,
CEKTOpa, CErMEHTA.

JIBM>KEHHS TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (dJIeMEeHTapHbIE
npencrasienus). [lapannensusiii nepeHoc. [1oBopoT.



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

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«l'eoMeTpusd» XxapakTepu3yrTCs:

1) naTpuoTHYECKOEe BOCIIMTAHHUE:

IIPOSIBJICHMEM HHTEpPEca K [POLUIOMY M  HACTOALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JOCTHMXKEHUSAM  POCCHHUCKUX
MAaTE€MaTHKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JOCTIDKEHUI B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaxJIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U PeaM3allu €ro
npaB, MPEICTAaBICHUEM O MaTEeMaTUYECKUX OCHOBaX (yHKIHOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SABJICHUH, MPOIEAYp TPaKIAHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C IMPAKTUYECKUM IPUMEHEHUEM JOCTM)KCHUN HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a1ad
MAaTeMaTH4YEeCKOW HAIIPAaBJIECHHOCTH, OCO3HAHUEM BAXHOCTHU MaTEMaTUYECKOIO
oOpa30oBaHUsd Ha MPOTSHKEHUM BCEW KM3HM IS yCHEIHON NpodeccruoHaIbHOM
NEATENBbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBHIOOPOM U
NOCTPOEHUEM MHIUBUyAIbHON TPAEKTOPUH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTM4ecKoe BOCIUTAHME:

CIIOCOOHOCThIO K SMOLMOHAJIBHOMY M O3CTETUYECKOMY  BOCIHPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHHH, pacCyXICHUH, YMEHUIO BUAETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpPUEHTAallUEX B JEIATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeI0BEUYECKOU
JEATENBHOCTH, 3TAaNlOB €€ Pa3BUTHS M 3HAYMMOCTH JJISI Pa3BUTHS LUBUIU3ALNH,
OBJIQJICHUEM SI3BIKOM MATEMAaTUKU U MaT€MaTUYECKOW KYJIbTYpPOM KaK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnUTaHHe, (POPMHPOBAHHE KYJIbTYPbI 3A0POBbSI H
IMOLMOHAJIBLHOI0 0/1arONOyYHUs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHYECKHWE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbsl,  BEJIEHHS  3J0pOBOro oOpa3a JKW3HM  (310POBOE  IUTAHUE,
COAJIAaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pEryspHas Quznyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCUHU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOT'O K€ IpaBa JPyroro 4eloBeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpHEHTAIlMEN HA NTPUMEHEHUE MAaTEMATUYECKUX 3HAHUU JUIS PELICHUS 3a1a4
B 00JIaCTU COXPAaHHOCTH OKpY’XKaloulell cpenpl, IUIAaHUPOBAHHUS TIOCTYIIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
r1100aabHOrO XapakTepa 3KOJOTHUYEeCKUX Ipo0ieM U MyTel X peleHus;

8) ajanTanus K M3MEHSIOMUMCH YCJOBHAM COLUMAJIbHON U NMPUPOJIHOM
Cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUAX HEOIPENECIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAeH, MpuoOperaTh B COBMECTHOM JESITENIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOIMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAaHHW, B TOM YHUCIE
(bopMyIupoBaTh UJIEU, TOHATHSA, TUIIOTE3bl 00 OOBEKTAaX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTE!, IUIAHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYID  CHUTYAllMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAaeMble pPELIEHUS U JAEUCTBUA, (OPMYJIUPOBAaTH U OLICHUBATH PUCKH U
noceACTBUS, (POPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAIbHBIC Y4eOHbIC 1CHCTBUSA

ba3oBble JJornyecKkue 1ecTBUA:

e BBIABIIATh M XapaKTEPH30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTeMaTHYCCKUX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXIy TMOHATUAMH, (OPMYITHPOBATH
OTIpeNIeICHUs]  TIOHSITHM, YCTAHABIWBATH  CYIICCTBEHHBIM  MPU3HAK
KJaccu(uKanuu, OCHOBaHUS g OOOOIIEHHS W CpaBHEHUS, KPHUTEPUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (QOPMYIHpPOBATH M  MPeoOpPa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CIMHWYHBIC, YacTHBIE W OOIIHeE,
YCIIOBHEIE;



BBISIBIISITh ~ MAaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTHUBOpeYHsi B (akTaxX, [aHHBIX, HAONIOJEHUSX U YTBEPKICHHSX,
npeaiaraTh KPUTSPUH TSl BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;
JeNaTh BBIBOJBI C HWCIIOIH30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIIOUCHU 110 aHAJIOTHH;

pa3OupaTh JT0Ka3aTebCTBA MATEMATHUYECCKUX YTBEPXKICHUU (TMPSAMBIC U OT
IPOTHUBHOTO), TIPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4YeCKUX (HaKTOB, BBICTpAWBATh AaApPTYMCHTAIMIO, IPHBOJIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOWpATh CIOCO0 pemieHust y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHUS, BHIOMpPATh HanWOoJiee TMOAXOMANIMA C y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBbie uccien0BaTe/IbCKUE JAelCTBUS.

WCIIOJIB30BaTh BOTPOCHI KaK HCCIEAOBATEIILCKUN WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOMPOCH, (PUKCUPYIONIUE MPOTUBOpEUNE, MpodIeMy,
CaMOCTOATENIbHO YCTAaHABJIMBATh HMCKOMOE M JlaHHOe, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINIO, MHCHHCE,

OPOBOJUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENLHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI 1O pe3yJbTaTaM
IPOBENEHHOTO HAOJIOCHUSI, HUCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAaKXKE BBIIBUTaTh
MPETNOIO0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora c ungopmanmeii:

BBISIBJISITh  HEIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3a]a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATHU3UPOBATh W HUHTEPIPETHPOBATH
UH(POPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEICTABICHUS;

BbIOMpaTh (GopMy TMpeACTaBiICHUS HMHPOPMALUU UM HWIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JUarpaMMmam, HWHOM Trpapukod H UX
KOMOWHAIIMSIMU;

OLICHHMBATh HAAEKHOCTh HMH(OpPMAIMHM 1O KPUTEPHUSM, MPEII0KEHHBIM
yUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIpUHUMATL U (bOpMy.TH/IpOBaTB CYXKICHUA B COOTBECTCTBUUN C YCIOBUAMU
" 1OeJsIMHU O6HIGHI/I$I, SCHO, TOYHO, I'PaMOTHO BBIPAXXAaTh CBOIO TOYKY 3PCHUA



B YCTHBIX M NHMCbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHMS [0 XOIy pEUICHUS
3a/1a4l, KOMMEHTHPOBATh MOJYYEHHBIN pe3ybTaT;

B X0JIe 00CY>XJI€HHS 3a/1aBaTh BOMPOCHI M0 CYILIECTBY 00CYX/1aeMOM TEMBI,
npoOJIeMbl, pelIaeMoil 3aauu, BbICKa3bIBaTh HJICH, HAICJIEHHBIE HA TTOMCK
pEelIeHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JAMajora, oOHAapy>KHWBaTh Pa3lMYUEe M CXOJCTBO IO3ULMUH, B
KOPPEKTHOM popme hopMyTupOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
PEICTaBIATh pe3ynbTaTbl  pelIeHUus 3a/1ayu, AKCIIEPUMEHTA,
UCCJIeIOBaHUsI, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILICHUS
¢ y4€TOM 3aj1au Mpe3eHTAlU1 U OCOOCHHOCTEH ayAUTOpUH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTIbHON
paboThI PU PEIICHUH YYECOHBIX MAaTEMaTHYECKUX 3a]1aY;

OPUHUMATh 1eJb COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPraHU3AIUI0
COBMECTHOM paboThl, pacnpenensatb BuAbl pabOT, I0roBapuBaThCH,
00CYXKJIaTh TPOIIECC U pe3yJbTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX
JIIO/IEH;

y4yacTBOBaTh B TpynmoBbIX (¢Gopmax padboTel (0OCykaeHus, OOMeH
MHEHUSMH, MO3TOBBbI€ IITYPMbI U JPYTHUE), BBIIOIHATH CBOKO YacTh pabOThI
U KOOPJIMHHUPOBATh CBOU JEUCTBHUS C JAPYTMMU WICHAMH KOMAaHJbI,
OLICHMBATh KAadye€CTBO CBOEro BKJAaJa B OOIIMA MPOAYKT MO KPUTEPHUSM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

PerynsiTuBHbIE YHUBepCcAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

CaMOCTOATENIbHO COCTaBJAThH IJIaH, aIrOPUTM pPElIeHUs 3aJadyu (WM €ero
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIOUIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEeHTHpOBaTb U KOPPEKTHPOBATh
BapUaHThI pEIICHUH ¢ y4ETOM HOBOM MH(MOPMAIIIH.

CaMOKOHTPOJ/Ib, IMOLMOHAJIBbHbIA HHTEJJICKT:

BJaJIETh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOLiecca U pe3yibTaTa
pelIeHns MaTeMaTHIEeCKOM 3a/1auu;

IIPEABUIETD TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPH PELLIECHNUHN 3aa4H,
BHOCUTH KOPPEKTHBBI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJEHHBIX OMINOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSICHATH NMPUYMHBI JOCTHXKEHUS WM HEJOCTHXKEHUS IElIH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 9 kJjacce oOydYarolmMiiCs TMOJYYUT CJICIYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIMH OCTPHIX YIJOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE BJEMEHTHl MPSAMOYIOJBHOTO TPEYroJIbHUKA («penieHue
PSIMOYTOJIHBIX TPEYTOIBLHUKOBY). HaxoauTh (¢ MOMOIIbI0 KadbKyJIsSTOpa) JJIUHBI
U YTJIbI 119 HETaOJUYHBIX 3HAYECHUM.

[Tons3oBaThecs GpopMynaMu OPUBEACHUS 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JUISI HAXOXKJICHUA COOTHOLIEHHM MEXAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOKJICHUST Pa3IMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEIIeHue TPEYyroJbHUKOBY»), MPUMEHITh HUX MpHU
pPELICHUU TEOMETPUUECKHX 3a]1a4.

Brnagets moHsTHSMH — mpeoOpa3oBaHHS — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB 1MOJ00HBIX Guryp. [lomp30BaThbes cBOMCTBAMU MOA0OMS TPOU3BOIHHBIX
buryp, ymeTh BBIYUCIATH JUIMHBI W HAXOJIWUTh YTJbl Yy TOAOOHBIX (uryp.
[IpuMeHsTh CBOMCTBa MOMO0MS B MPAKTUYECKUX 3ajayax. YMETb HPUBOIUTH
IPUMEPHI TOJIOOHBIX GUTYP B OKPYIKAIOIIEM MUPE.

[Tonp30BaTbCs TEOPEMAMU O TPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUN
OTPE3KOB CEKYIINX, O KBAaAPATE KacaTeIbHOM.

[Tonb30BaThC BEKTOpAaMH, MOHUMATh HUX T'C€OMETPUUYECKUA U (PU3UYECKUI
CMBICJI, TPUMEHATh WX B PEIICHUH TEOMETPUYECKUX M (U3MYECKUX 3ajad.
[IpuMeHATH CKaNspHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKACHUSI JJIMH U yIJIOB.

[lonp30BaTbCs METOJOM KOOPAMHAT HA IUJIOCKOCTH, IPUMEHSTh €ro B
PEILIEHUU TEOMETPUYECKUX U TPAKTUUECKUX 3a/1a4.

Brnanets NMOHATUAMHU TPABWIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI AYTH OKPY>KHOCTH M PAJMAHHON MEpPHI yIjia, YMETh BBIYUCIATH IUIONIA/Ib
Kpyra u ero yacreu. [ [puMeHsTh molydeHHbIE YMEHHS B PAKTUYECKHUX 3a]1a4ax.

Haxomute ocu (WM UEHTPHI) CUMMETpUM (UTYp, TPUMEHSTH JBHKCHUS
MJIOCKOCTH B MPOCTEHIINX CIydasix.

[IpuMeHATh MONYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJIENIN IS 33724 PEATbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUSA
C TPUMEHEHHEM TOM00Ms W TPUTOHOMETPUYECKUX (PYHKIUN (TIOIB3YSCh, TIE
HEO00XO0IMMO, KaIIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHHUE
9 KIIACC

HanmeHnoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/

NnoOBTOpPEHUE

MNogobwue duryp

PeweHne TpeyronbHUKOB

MHOroyronbHMKu

Mnowaamn ouryp

dnemeHTbl cTepeomeTpun

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10O ITIPOTPAMME

Koan4yecTBo 4acoB

Bcero

16

10

12

16

68

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

JIEKTPOHHBIE
(uudgposrie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6nmmoreka [JOK
https://m.edsoo.ru/7f41al2c



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




IHOYPOYHOE IINTAHUPOBAHHUE
9 KIIACC

Ne i/

10

11

12

Tema ypoka

MoBTopeHue Kypca reomeTpum 8 Knacca

lMpeobpasoBaHne nogobus. CeoncTea
npeobpasoBaHns nogobus.

Mopobwue curyp. NpusHak nogobus
TpeyronbHUKOB NO ABYM Yyrinam.

Mpu3Hak noaobus TpeyronbHUKOB Mo
[BYM yrram.

Mpu3Hak nogobusi TpeyronibHMKOB Mo
ABYM CTOPOHAM M Yy MEXay HUMW.

Mpu3Hak nogobusa TpeyronbHNKOB No
TPEM CTOpPOHaM.

PelleHne 3agay Ha Tpy NpyaH. Nnogobus
TPeyr-Kos.

Mono6ue NpPsSIMOYronbHbIX
TPEeYronbHUKOB.

Pewwenne 3agay no teme «lMogobue
uryp»
KoHTponbHasa pabota Ne1

no Teme
«lModobue mpey20rbHUKOBH».

AHanun3 KOHTPONbHOM paboTbl

Yrnbl, BIUCaHHbIE B OKPYXHOCTb.

KoaunuyecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposeie
oOpa3oBaTte/ibHbIE

pecypchl

bubmmorexa [JOK
https://m.edsoo.ru/8al424bc

bu6mmoreka [IOK
https://m.edso0.ru/8a14336¢

bu6mmoreka [JOK
https://m.edsoo.ru/8al42d5e

bu6mmoreka [JOK
https://m.edsoo.ru/8al42e8a

bubmuoreka [{OK
https://m.edso00.ru/8a1430b0

bu6mmoreka [IOK
https://m.edsoo.ru/8al42ac0

bubmuoreka [JOK
https://m.edsoo.ru/8al42ac0

bu6morexa [JOK



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

13

14

15

16

17

18
19
20

21

22

23

24

25

26

27

Yrnbl, BNIUCAHHbIE B OKPYXXHOCTb.

MponopuroHansHOCTL OTPE3KOB Xop4 U1

CEKYLLNX.

PeweHue 3agav.

KoHTponbHas pabdota Ne2
no Teme

«Ya/ibl, 8ruUcaHHbIe 8 OKPYXHOCMb .

AHanmn3 KOHTPOrbHOM paboTsl

Teopema KOCUHYCOB.
Teopema KOCMHYCOB.

Teopema CuHycCOB.

Teopema CUHYCOB.
CooTHoLLEHME MeXay yriamu un
NPOTUBONEXALLMMMN CTOPOHaAMMU
TpeyronbHuKa.

PeweHune TPEeyroJibHUKOB.

PeweHune TPEeYyrosfibHUKOB.

PeweHune TPEeyrosfibHUKOB.

KoHTponbHas pabota Ne3
no Teme
«PeweHue mpey2onbHUKO8».

AHanm3 KOHTPOsbHOM paboTbl

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

bu6mmoreka [IOK
https://m.edsoo.ru/8al42ac0

bu6mmoreka [IOK
https://m.edsoo.ru/8al42c3c

bu6mmoreka [JOK
https://m.edso00.ru/8a14392a

bu6mmoreka [IOK
https://m.edsoo.ru/8al143ab0

bu6mmoreka [IOK
https://m.edsoo.ru/8al143de4

bu6mmoreka [IOK
https://m.edsoo.ru/8a14406e

bu6mmoreka [IOK
https://m.edsoo.ru/8al441a4

bu6mmorexa [JOK
https://m.edsoo.ru/8al442da

bub6mmoreka [JOK
https://m.edso0.ru/8a143f06

bu6mmorexa [JOK
https://m.edsoo.ru/8al443fc

bu6morexa [JOK
https://m.edsoo.ru/8a144578

bub6mmorexa [JOK
https://m.edsoo.ru/8al1447a8

bu6mmoreka [IOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8

28

29
30

31

32

33

34

35

36
37

38

39

40

41
42

JlomaHnas.

BbII'IyKJ'IbIe MHOTIOYroJfibHUKW.

I'Ipanm bHbl€ MHOIOYroJibHMUKWN.

dopmynbl ANa pagnMycoB BNMCaHHbIX U
OMMCAaHHBIX OKPY>KHOCTEWN NpaBUIbHbIX
MHOTOYTOTbHUKOB.

dopmynbl ANa paanMycoB BNMCaHHbIX U
OMMCaHHBIX OKPY>KHOCTEN NpaBUIbHbIX
MHOTOYTOJTbHUKOB.

MocTpoeHMe HEKOTOPbLIX NPaBUMbHbBIX
MHOrOYronbHuKoB. Mogo6ue nNpaBUnbHbIX
BbIMYKIbIX MHOTOYTrOfIbHUKOB

[nvHa oKkpy>XHOCTW.

OnuHa OKPYXHOCTW.

PaanaHHas Mepa yrna.

PeweHne 3agay n.113-120

KoHTponbHas pabota Ne4
no Teme
«MHO20y2071bHUKUY.

AHanun3 KOHTPONbHOM paboTbl

MNoHaTtue nnowagw. Nnowagb
NPSAMOYrofibHMKa.

Mnowaak napannenorpamma.

Mnowaak napannenorpamma.

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

bu6mmoreka [IOK
https://m.edsoo.ru/8al44a8c

bu6mmoreka [IOK
https://m.edsoo.ru/8a144d52

bu6mmorexa [JOK
https://m.edsoo.ru/8al44fbe

bu6mmorexa [JOK
https://m.edso0.ru/8a14539c

bu6mmoreka [JOK
https://m.edso0.ru/8a14550e

bu6mmorexa [JOK
https://m.edsoo.ru/8al144c3a

bu6mmorexa [JOK
https://m.edsoo.ru/8a1458c4

bu6mmoreka [IOK
https://m.edsoo.ru/8a145b08

bubmuoreka [{OK
https://m.edso0.ru/8a145c48

bu6mmorexa [JOK
https://m.edso0.ru/8a14635a



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a

43

44

45
46

47

48

49

50
51
52

53

54

55

56

57

58

Mnowagpe TpeyronbHuka. Popmyna
epoHa gns nnowagn TpeyronbHuKa.

Mnowage TpeyronbHuka. Popmyrna
"epoHa Ans nnowagn TpeyronbHuKa.

Mnowaab Tpaneumu.
Mnowanb Tpaneuun.

KoHTponbHas pabota Ne5
no Teme
«llnowadu pueyp».

AHanun3 KOHTPONbHOWM paboThl

Ddopmyrnbl pagnycoB BNMCAHHOMW U
ONUCaHHOWN OKPYXXHOCTU TPeYrofbHuKa.

dopmynbl pagnMycoB BNUCAHHOM U
OMNMCaHHOWN OKPY>KHOCTU TPEYrombHMKa.

Mnowaan nogobHbIX huryp

Mnowaab kpyra.

Mnowaab kpyra.

KoHTponbHas pabota Ne6
no Teme
«lnowadu puayp».

AHanun3 KOHTPONbHOM PaboTbl

AKCHOMBI cTepeomMeTpun.

I'IapanneanOCTb NPAMbIX N nrockocTen
B NPOCTpaHCTBeE.

lMepneHanKynApHOCTb NPSMBbIX 1
NSIOCKOCTEN B NPOCTPaHCTBE.

bu6mmoreka [IOK
https://m.edso0.ru/8a146620

bu6mmoreka [IOK
https://m.edsoo.ru/8al146e0e

bu6mmorexa [JOK
https://m.edsoo.ru/8al46fda
bubmnoreka LJOK
https://m.edsoo.ru/8a1472c8
bu6mmoreka [IOK
https://m.edsoo.ru/8al14714c

bub6mmorexa [JOK
https://m.edsoo.ru/8al14714c

bu6mmoreka [IOK
https://m.edsoo.ru/8a147426

bub6mmoreka [JOK
https://m.edsoo.ru/8a147750

bubmuoreka [{OK
https://m.edso0.ru/8a147750

bubmuoreka [{OK
https://m.edso0.ru/8al147c82

bub6mmorexa [JOK
https://m.edsoo.ru/8a147f16

bub6mmorexa [JOK



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16

59
60

61

62

63

64

65
66

67
68

MHororpaHHUKM.

Tena BpaweHus.

TpeyronbHuKN.

MapannensHOCTb 1
nepneHanKynsipHOCTb.

YeTbIpéXyronbHUKM

OKpY>XHOCTb U KpYT.

MHoroerJ'IbHVIKI/I.

KoopavHaTbl 1 BEKTOpSI.
NTtoroeas koHTponbHasa pabotaNe 7

AHanus k/p. ATorosbin ypok

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

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

bu6mmoreka [IOK
https://m.edso0.ru/8a1480e2

bu6mmorexa [JOK
https://m.edsoo.ru/8a148524

bu6mmorexa [JOK
https://m.edsoo.ru/8a148650

bu6mmoreka [IOK
https://m.edso0.ru/8a148920



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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