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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi kKak OJMH M3 OCHOBHBIX Pa3JCiOB IIKOJbHONW MAaTEMAaTUKH,
UMEIOITUN CBOEH II€JIbI0 00ECIIeYUTh M3YyYE€HHE CBOMCTB M pa3zMepoB (UTyp, UX
OTHOIIIEHW ¥ B3aWMMHOE PpACMOJIOKEHUE, OMUPAETCS Ha  JIOTUYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [|eHHOCTh M3ydeHusi reOMETpUU Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MPOBOIUTD
JIOKa3aTeIbHbIC PACCYKIACHUS, CTPOUTH JIOTUUECKUE YMO3AKIIOUEHHUS, 10KA3hIBATh
WCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH
pacCykJeHusT «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopMyIHpOBaTh OOPATHBIE YTBEPKICHUSI.

BTopoil 1enpi0 u3ydeHus TEOMETPUHU SBJSETCS HCMHOJIb30BaHHE €€ Kak
MHCTPYMEHTA TIPU PEIICHUH KaK MAaTEMAaTHMYECKUX, TaK M IMPAKTUYECKUX 3aaad,
BCTPCUANOIIMXCS B peagbHON Ku3HU. OOydarmuics JODKEH Hay4IUThCs
OMPENICNIUTh TEOMETPUUYECKYI0 (PUTYpy, OMHCAaTh CJIOBaMU JaHHBIA YEPTEX WIU
PUCYHOK, HAWTH IUIONIaJb 36MEJIBLHOTO YUaCTKa, pAaCCUYUTATh HEOOXOAUMYIO JIUHY
ONTOBOJIOKOHHOTO Kabens wim TpeOyeMble pa3Mephbl Tapaka s aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpasi, BHIUUCIUTEIbHAS JUHUS B U3YYEHUH T'€OMETPHUH.
[Ipu pemienuu 3aga4 MPaKTUYECKOTO XapakTepa OOydYaroIIUics YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJICTM  PEATbHBIX JKMU3HEHHBIX CHUTyallui, TPOBOJIUTH
BBIYUCJICHUS U OLICHUBATD aJICKBATHOCTh MOJYYEHHOTO PE3yiIbTaTa.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TE€OMETPUU C JAPYTUMH y4eOHBIMH
npeaMeTaM, MOTUBHPOBATh MCIIOJIL30BaTh OMPEICIICHUS T€OMETPHUECKUX (DUTYD
U TIOHATHUM, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (usuke u
TeXHUKE. OTH CBS3M Haubojee SApPKO BUIAHBI B TeMax «BekTopbi»,
«TpuroHomerpudeckue COOTHOIICHUA», «Meron koopauHaTy U «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIOUME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
FCOMETPUYECKUX  BEIUYUH», «JlekapToBbl KOOpAMHATHI Ha  IJIOCKOCTHY,
«Bektopsy, «J[Bmkenus miockoctiy, «IIpeodpasoBanus momo0us».

Ha ocnoBanuu Ilpukaza Ne 169 ot 30.08.2024 «O6 opranu3anuu o0ydeHus
110 _00pa3oBaTEeILHBIM IPOrpaMMaM OCHOBHOTO 00111ero oOpa3oBaHus Ha JIOMY» Ha
M3ydeHHe reoMeTprd B 9 knacce BbuiciaeHo 25 waca (0,75 yac B HENCIIO) C
negarorom 1 43 yacos (1,25 yacoB B HeJIENI0) HA CAMOCTOSTSIBHOE U3YUCHHE.




COJAEPXKXAHUE OBYUEHUA
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHYeCKMX 3aAad4 C MUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3oBanue nogodus. [logodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NPOM3BEACHUM OTPE3KOB XOpPI, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOM.

Bektop, anumHa  (MOIylb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONlEpallMM HaJ BeKTOpaMU. PasnolkeHue BEKTOpa IO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHatsel BekTopa. CKaJsIpHOE IIPOU3BEICHUE
BEKTOPOB, IPUMEHEHNE JIJI1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PAaBHEHUs NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTrOJBHUKHU. JlnmmHa oOkpyxHOcTH. I'panycHas u
paguaHHas Mepa yrIyia, BBIYMCIEHUE JUIMH Oyr OKpyXHocted. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM GUryp (3JIeMEeHTapHbIE
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMmbl y4eOHOro Kypca
«l'eomeTpus» XapaKTEpU3yIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUHCKOM MaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO 3THUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
mpaB, TMPEJICTAaBICHUEM O MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKd, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUWU MPAKTUUYECKUX 3aJad
MAaTEMATUYECKOW HAIPABIEHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMaTUYE€CKOIO
oOpa3oBaHUsI Ha TPOTSHDKEHUM BCEHM JKU3HU MJIs yCHEIIHOW TpodeccroHalbHON
JESATETbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM WHUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOILMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajady, PEIICHUH, PaCCYyXKICHHUN, YMEHUIO BUJICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpPUEHTAIIME B JICITEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIQJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHPA, OBJAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe Bocnutanume, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKU3HU  (30POBOE  TUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY 1 TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX MOCJEACTBHI ISl OKPYXKAIOLIEW Cpeabl, OCO3HAHUEM
I00ATBHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U IIyTeH UX PEIICHNUS,

8) ajanTanus K U3MEHAIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS y JPYTUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dhopMyIMpOBaTh WJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC PCEIICHHUS W JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble JJornueckue aAeicTBUA:

e BBIABISITh M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHSATHSIMHU, (POPMYyITUpPOBATH
OTIpEJICICHUs] ~ TIOHATHM, YCTaHABIWMBAaTh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPeOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHE€  3aKOHOMEPHOCTH,  B3aMMOCBSI3U |
npotuBopeursi B (akTax, AAHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX,
npeajiaraTb KpUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUI;



JienaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUY;

pa3buparh 10Ka3aTeabCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEIBHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTPAMBATH APTYMEHTALMIO, IPUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pelieHus y4eOHOM 3amayn (CpaBHHBATh HECKOJBKO
BapUAHTOB pElICHUs, BBIOMpATh Haubojee MOAXOMAUIMM C ydéToM
CaMOCTOSITEJIbHO BBIJICICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCITIOJIb30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUM MHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPoOIeEMYy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIOTE3Y, ApTYMEHTUPOBATh CBOKO NO3ULINIO, MHEHHE;

IPOBOJUTh MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIOE HCCIIEN0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOTr0 00BbEKTa, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;
CaMOCTOSITENIbHO (HOPMYIHPOBaTh 0O0OIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHE IPOLECCA, a TAKXKE BBIIBUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh M M3OBITOYHOCTh WHGOpPMAIIMHU, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BbIOMpaTh GOpMy TMpeACTaBICHUS HHPOPMAMU U HUIUTFOCTPUPOBATH
pemiaemMple 3aJlayd  CXe€MaMHy, [aMarpaMmMaMu, HHOM TrpaduKod H HUX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HMH(POPMAIMK 1O KPUTEPHSIM, NPEITI0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh U (HOPMYIUPOBATH CY>KJIEHUSI B COOTBETCTBUU C YCIOBUSMU
U LETIsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX Y MUCHMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS MO XOJy PEIICHUS
3a/1aud, KOMMEHTHPOBATh MOJYYEHHBIN pe3ybTarT;

B X0JIe 00CYKJIE€HHsI 3a7aBaTh BOMPOCHI M0 CYLIECTBY OOCYKIa€MOU TEMBI,
npoOseMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pELIEHHUs], COIMOCTABIATh CBOM CYXKICHHS C CYXICHUSMH JPYTHX
YYaCTHUKOB JMAaNora, OOHApY>KMBAaTh pa3iMyue M CXOJCTBO IMO3ULIMUH, B
KOPPEKTHOH Gopme PopMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS;



e TPEINCTaBIATH  pE3yJAbTaThl  pEIIeHHs  3aJaud, HKCIIEPUMEHTA,
UCCIIEIOBaHMSI, POEKTA, CAMOCTOSITENIbHO BbIOUpaTh (hOpMAT BBHICTYTLIICHUS
C Y4ETOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;

e TIOHMMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U UHIUBUIYaIbHOM
paboThI IpU PEHICHUH YYEOHBIX MaTEMAaTHYECKUX 3a]1aY;

e TMPUHUMATH LIE€Jb COBMECTHOH NEATEIbHOCTH, IIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOW pabOThI, pacmupencisTh BUIbI PabOT, JOTOBAPUBATHCA,
00CYXJIaTh MPOLECC U pe3yabTaT paboThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJICH;

e Yy4YaCTBOBaTh B TIPYyNHoBBIX Qopmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIOJHATH CBOIO YacTh pPabOTHI
U KOODAMHHPOBATH CBOMU JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH, AJITOPUTM pELIEHUs 3adadyd (WU €ro
4acTh), BBIOMpATh CIOCOO peHIeHHs] ¢ Y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBATh
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e BJAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pELIECHNs] MaTEMaTUIECKOM 3a/1a4u;

e MPEABUAECTH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUU 3a1a4H,
BHOCUTh KOPPEKTUBBI B AESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABJICHHOU LIEIU U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOJUTh OIIHUOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

MPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOIIIBIO  PA3JIMYHBIE 3JIEMEHTHI TMPSIMOYTOJBHOTO TPEYTrONbHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJIHBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJTMHBI
Y YTJIBI 1711 HeTaOIMYHBIX 3HAYCHHIA.

[Tonme30BaThes hopmynamMu MPUBEAEHUS M OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKJIECTBOM Il HAXOXJICHUS COOTHOIICHUH MEXKAY TPUTOHOMETPHYESCKHUMU
BEITUYMHAMU.



Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIsI HAXOXKIAEHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA ((PELIEHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHUH T€OMETPUYECKUX 3a/a4.

Brnanets moHsTHSMH — npeoOpa3oBaHHMS — MOJO0OMS, COOTBETCTBEHHBIX
AJIeMEHTOB MoJ00HBIX Quryp. [loas30BaThes CBOMCTBAMHU MOJ00MS MPOU3BOIBHBIX
buryp, yMeTp BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y TOJOOHBIX Quryp.
[IpumeHsaTh CBOMCTBA TOMOOWS B MPAKTHUYCCKUX 3a7adax. YMETh MPUBOIUTH
pUMEPHI TOJIOOHBIX QUTYP B OKPYXKAIOIIEM MHUPE.

[Tonp30BaThCsA TEOpEMAaMU O MPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUN
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonp30BaThcs BEKTOpaMH, MOHUMATh MX TC€OMETPHUECKUNA W (DU3HUECKUI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IprMEHATD CKAJISIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXO0XKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METONOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHNH T€OMETPUYECKUX U NMMPAKTUYECKUX 3a7a4.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yIJia, YMETh BBIYUCIATH IUIOLIA/b
Kpyra # ero yacreu. IIpuMeHsaTh 1oayd4eHHbIe YMEHMS B IPAKTUYECKUX 3a1a4ax.

Haxoguts ocu (Wiu LEHTpBI) CUMMETpUM (UTYp, NPUMEHATH JABM)KEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpyMEHATh MONYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHUE
MOJEIH VIS 3a1a4 PEATBHOU KU3HU U NTPOBOJAUTH COOTBETCTBYIOIIME BHIYUCIICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

DuekTponHbie (udpoBbIe)

Ne ni/m Ha nomy  KoHTpoJIBbHBIE
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 6 1 bubnuoreka [IOK
CUHYCOB. Penienue TpeyroipHIUKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue moa00wms.
2 MeTpudecKkrne COOTHOIICHHUS B 10 4 1 bubmorexa [JOK
p https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bubnuoreka [{OK
3 Bexropst 12 > ! https://m.edsoo.ru/7f41al2c
bu6nunorexa LIOK
4 JlekapTOBBI KOOPAMHATHI Ha MIIOCKOCTH 9 3 1 https://m.edsoo.ru/7fA1a12c
[IpaBuiabHBIC MHOTOYTOJIbHUKY. JIJTHMHA
5 of HOCTH | TLIO y: b Kpyra 8 8 3 bubmorexa HOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
bu6nmorexa LIOK
6 JBIOKCHAS TI0CKOCTH 6 2 https://m.edsoo.ru/7f41al12c
; [ToBTOpeHue, 060061IeHNE, 7 5 5 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO HACOB I10 68 o5 5
ITPOIT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
KoauuecTBo yacos Jlomo/IHUTeIbHAS
Ne n/m Tema ypoka
Bcero Ha nomy KonTpoJsbHbie padoThl nHdopmanus
1 OmnpeneneHne TPUTOHOMETPUIECKUX 1 CamocrosTenbHOe
¢ynkuuit yrinos ot 0° mo 180° oOyueHwue
2 DopMyIbl IPUBEACHUS 1 1 06.09
CamocTosiTenbHOoe
3 Teopema KOCHHYCOB 1
oOyueHue
4 Teopema KOCHHYCOB 1 1 13.09
CamocrosiTenbHoe
5 Teopema KOCHHYCOB 1
oOyueHue
6 Teopema cHHYCOB 1 1 20.09
CamocrosTenbHoe
7 Teopema cuHycoB 1
oOyueHue
CamocTosTenbHOoe
8 Teopema cHHYCOB 1
oOyueHue
Haxoxxnenne 1JuH CTOPOH M BETTHYNH
9 FEHIE A P 1 1 04.10
YTJIOB TPEYTOJIHHUKOB
CamocrosTenbHoe
10 Pemenue TpeyroabHUKOB 1
oOyueHue
CamocrosiTenpHOE
11 Pemienne TpeyroibHUKOB 1
oOyueHue
12 Pemenue TpeyroabHUKOB 1 1 11.10
CamocrosTenbHoe
13 Pemenue TpeyroabHUKOB 1
oOydeHue
14 [IpakTHyeckoe NpUMEHEHUE TEOPEM 1 CamocTosiTeNnbHOE
CHHYCOB U KOCHHYCOB o0ydeHue




[TpakTH4yeckoe MPUMEHEHUE TEOPEM

CaMoCTOITEILHOE

15 CHHYCOB M KOCHHYCOB o0ydeHue
KonTtponsnast padora o teme "Perenne

16 | 18.10
TPEYrOJIbHUKOB

CamocTosTeNnbHOE

17 [TonsiTue o mpeoOpa3oBaHUU TOI00MS

o0yueHue

18 COOTBETCTBEHHBIC JIEMEHTHI ITOJO00HBIX 08.11
uryp

19 COOTBETCTBEHHBIC DJIEMECHTHI IIOJO0HBIX CaMOCTOSTEIIFHOE
¢buryp oOyueHue
Teopema o IpoU3BECHUN OTPE3KOB XOPI,

20 TeopeMa O IPOU3BEICHUN OTPE3KOB CaMOCTOSITEIbHOE
CeKYIINX, TeOpeMa O KBaapare o0yueHue
KacaTelIbHOM
TeopeMa 0 mpoU3BEAEHUN OTPE3KOB XOP/I,

21 TeopeMa O IPOU3BEECHNUN OTPE3KOB 1511
CEKYIIUX, TeOpeMa O KBaapare
KacaTelIbHOMU
TeopeMa 0 IpOU3BEAEHUN OTPE3KOB XOP/I,

99 TeopeMa O IPOU3BEICHUU OTPE3KOB CaMOCTOSTEIIBHOS
CEKYIIUX, TeOpemMa O KBaJpare oOyueHue
KacaTeJbHOM

93 IIpumeHeHne TeopeM B pelIeHUuN 99 11
TEOMETPHUECKUX 3a7a4

24 [TpuMeHeHre TeopeM B pEIICHHH CaMOCTOSTEIIbHOE
TEOMETPUUYECKHX 3a/1a4 o0ydeHue

o5 [IpumeHeHre TeopeM B pelieHun CaMOCTOSTEIIBbHOS
reOMETPUUYECKHX 3a/1a4 oOydeHue

26 KoHnTtponbHast pabota mo teme 06.12

"TIpeoOpa3oBanue nogodus. Merpuueckue




COOTHOIIEHUS B OKPY>KHOCTH"

97 Ornpenenenne BeKTOpoB. Pu3nUecKuil U CamocrosiTenpHOe
TEOMETPHYECKUN CMBICT BEKTOPOB oOydeHue

28 CroxeHue ¥ BBIMUTAHHE BEKTOPOB, 13.12
YMHOXKEHHE BEKTOpa Ha YUCIIO

29 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB, CaMOCTOsITeIILHOE
YMHOXEHHE BEKTOpa Ha YUCIIO oOydeHue

30 CrnosxeHue ¥ BRIMUTAHUE BEKTOPOB, 20.12
YMHOXEHHE BEKTOpa Ha YUCIIO

31 PasnosxeHue BekTOpa 1o 1ByM CamocTosTeapH0e
HEKOJUIMHEAPHBIM BEKTOpaM o0OyueHwue

32 Koopaunats! BekTopa Camoctoserbhoe

o0yueHue

CKaJIIpHOE MTPOU3BEICHHUE BEKTOPOB, €ro

33 MPUMEHEHHUE JJTI HaXO0XKICHUS JJTH U Camoctosennroe
— oOyueHue
CkanspHoe Mpou3BeIeHNE BEKTOPOB, ET0

34 MIPUMEHEHUE JUIsl HAXO0XACHUS JJIMH U 10.01
yIJIOB

35 Pemienne 3agau ¢ noMoIIbIO BEKTOPOB CamocroatenbHoe

oOyueHue

36 Pemenue 3a/1a4 ¢ moMoIs0 BEKTOPOB 17.01

37 [IpumeHeHre BEKTOPOB ISl pEIICHUS CaMOCTOsITeIbHOE
3a1a4 PU3uKu oOyueHue

38 KonTposibHas padota o Teme "Bektopsr"” 24.01

39 JlexapTOBBI KOOPAMHATHI TOUYEK Ha CaMOCTOsITeIbHOE
MJIOCKOCTH oOyueHue

40 VYpaBHeHue npsMon Camocroarenbroe

oOydeHue




CaMoCTOITEILHOE

41 VYpaBHeHue npsiMoi 5
oOyueHue
42 YpaBHEHHE OKPYKHOCTU 07.02
43 KoopauHnats! Touek nepeceueHust CamocrosTenbHoe
OKPY’KHOCTH U IPSIMOI oOyueHue
Meroza KOOpAUHAT IPU PELLIEHUN
44 F€OMETPUUYECKHX 3a/1a4, TPAKTUUYECKUX 14.02
3a1a4
Meroa KOOpAUHAT IPH PELICHUN
CamocTosTenbHOoe
45 F€OMETPUUECKUX 3ajay, IPaKTUUECKUX
o0yueHue
3a1a4y
Metoa KOOpAMHAT MPH peILICHUH
CamocrosTenbHoe
46 TeOMETPUYECKUX 3a]1a4, IPAKTHIECKUX
o0yueHue
3a1a4y
47 KonTtponbHas pabora no Teme "JlekapToBbI 91,02
KOOPJIMHATHI Ha TIOCKOCTH" '
48 [IpaBuIBHBIE MHOTOYTOJIBHUKH, CamocrosTenpHOe
BBIYHUCIICHHE UX DJIIEMEHTOB oOyueHwue
49 Yucno n. /[nnHa oKkpy)HOCTH 07.03
CamocrosTenbHoe
50 Yucino n. /InHa OKpyKHOCTH
oOyueHue
CamocrosiTenpHOE
51 JlnuHa ayru OKpy>KHOCTH 5
oOyueHwue
52 Pagnannas mepa yria 14.03
CamocrosiTenpHOE
53 [Tnomane kpyra, ceKTOopa, CerMeHTa 5
oOyueHwue
54 [Tnomans kpyra, cekTopa, cermeHTa 21.03
CamocTosiTenbHOe
55 [Inomanp kpyra, cekTopa, CErMeHTa

oOydeHue




CaMoCTOITEILHOE

56 [NousATHE O ABMKEHUH IUIOCKOCTH
o0ydeHue
. CamocrosiTenbHOe
S7 [TapannenbHblil nepeHOC, TOBOPOT
oOydeHue
58 [TapamenbHBIN IEPEHOC, TOBOPOT 11.04
. CamocrosiTenpHOe
59 [TapanenbHbIi IEpeHOC, TOBOPOT
oOydeHue
N CamocrosiTeTpHOE
60 [NapannenbHbIi IEpeHOC, TOBOPOT
o0yueHue
61 [TpuMeHeHHEe ABHKEHUIA TIPU PEIICHUU CamocrosTenbHOe
3a7a4 oOyueHue
KonTtponbsHast pabora mo Temam
62 "IIpaBHiIbHBIE MHOTOYTOJIbHUKH. 18.04
OxpyxHOCTb. JIBH>KEeHHS MII0CKOCTH"
[ToBTOpenue, o6odIIEHNE,
. CamocrosiTenTpHOE
63 cucTeMaTH3anus 3HaHui. M3mepenue
o0yueHue
TEOMETPHUCCKHUX BeIMUUH. TpeyroabsHUKH
[IpomexyTouHas aTTecTarus
64 oA 25.04
(TecTupoBaHue)
[ToBTOpenue, 06001IEHNE,
. CamocrosiTenbHOE
65 cuctemaruzanus 3HaHui. [lapannensHeie u 5
oOyueHue
MEPICHIUKYISPHBIC TIPSIMbIC i
[ToBTOpenue, o600mIEeHNE,
66 cuctemarm3anus 3HaHui. OKPY)KHOCTD U 16.05
Kpyr. [ eomeTpuieckue mocTpoeHus. Y IIIbl '
B OKPYKHOCTH
[ToBTOpenme, 0600IIEHNE,
67 cucTreMaTrusalus 3HaHui. Briucanuele u CamocrosiTenpHOE
OTMCaHHBIE OKPY)KHOCTH oOyueHwue

MHOT'OYT'OJIbHUKOB




68 [ToBTOpeHme, 0600IIECHNE, 1 CaMOCTOSTEIbHOE
cUCTEeMaTH3alus 3HaHUI oOydeHune
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 25




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* 'eometpus, 7-9 knaccel/ Atanacsa JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



