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HOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. L|EeHHOCTh M3y4yeHUs reOMETpUH Ha YPOBHE OCHOBHOI'O
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPBI K JOKHBIM, IIPOBOJIUTH
pacCyXJIeHusi «OT TMPOTHBHOIO», OTIMYaThb CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHUsT TE€OMETPUHU SBISETCA HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MAODKEH HAayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATHh CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxa JUuisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYECHUU I'€OMETPHUMU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYYarOIIUMNCS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBATHOCTH ITOJYYEHHOT'O pe3yJIbTaTa.

KpaitHe BaxHO NOAUEPKMBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUIHBI B Temax «Bekropbi»,
«Tpuronomerpuyeckue coorHomeHus», «Merox xoopauHat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBbl KOOpAMHATBEI Ha  IUIOCKOCTHY,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus momo0us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 gacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI MPUBEACHUS.

Pemienne TpeyronpHukOB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTHUecKMX 3ada4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoousi. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTEe KacaTeIbHOM.

Bektop, anumHa  (MOIylnb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpamu. Pa3nokeHne BEKTOpa IO JIBYM
HEKOJUIMHEApHBIM BeKTopaMm. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHNE JIJI1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PAaBHEHUs NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U NpAMBIX. METO KOOpAUHAT U €T0
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJNBHUKHU. JInmmHa oOKpyxkHOCTH. I'pamycHas w
paguaHHas Mepa yIyia, BBIYMCIEHHE IUIMH Oyr OKpykKHOocTeu. Ilmomans kpyra,
CEKTOpa, CErMEeHTA.

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 OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"'eoMeTpus» XxapaKTepU3yrOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSIEMY POCCUHUCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOM WIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peallu3allii €ro
npaB, TMpPEJCTABJICHUEM O MAaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSA
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCIENMIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, MPUPOBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelIoBeueCKOM
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIJICHUEM SI3BIKOM MAaT€MaTUKH M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CpPEeACTBOM
MO3HAHUST MHpPA, OBIAJECHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCJIEI0BATEIbCKON
JeATEeIIbHOCTH;

6) ¢usuveckoe BocnuTranue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJay4Yns:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBBsl, BEACHHsI  3JA0POBOTO  oOpa3a JKM3HH  (340pOBOE  IHUTAHWUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWM JJIs1 PELIEHUs 33/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COUUAIBHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIMH U3 OIbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI
IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3oBble jornueckune geiicTBUs:

e BBIABIATh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMHU, (POpPMYyIUpOBaAThH
OTIpEJICICHHUs] ~ TIOHATHM, YCTaHABIWBAaTh  CYIICCTBEHHBIM  MPHU3HAK
Kiaccu(ukanyyu, OCHOBaHUSA Ui OOOOIICHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBOpedrs B (akTaxX, JaHHBIX, HAOJNIOJACHHUSIX U YTBEPKICHHSIX,
npeajiaraTb KpUTEpUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEN U MMPOTUBOPEUUI;



JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh J10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIEHUH (IpSAMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTPAUBATH APTYMEHTALMIO, IPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh C€roco0 penieHus y4yeOHOW 3adadd (CpaBHUBATH HECKOJBKO
BApUAHTOB pElICHUs, BBIOMpATh HauboJee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCITI0JIb30BaTh BONPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT IO3HAHUA,
(GopMyIMpOBaTh BOIPOCHl, (UKCUPYIOLIUME MPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO MIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBbHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBICHUIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYIHPOBaTh 000OIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBATh BO3MOKHOE pa3BUTUE TMPOLECCA, a TaKXKE BBIJIBUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIUU, JTAHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BbIOWUpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh M HWHTEPIPETHUPOBATH
uH(GOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BBIOMpaTh GOpMy TpEACTaBICHUS HHPOPMAMU UM HWIUTFOCTPUPOBATH
pemiaemMple 3aJayd  CXe€MaMH, [udarpaMmamMu, HWHOM TrpapuKod H UX
KOMOMHAIIMSIMU;

OLICHWBATh HAACKHOCTh HMH(DOpPMAIMHM 1O KPHUTEPHUSIM, NPEIATIOKESHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LETIsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JAaBaTh IOSCHEHUS 110 XOIy PELICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJI€U, HAIIEJIEHHbIE HA MOMCK



pEIIeHNs, COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JMAaNiora, OOHApY>KHMBAaTh pa3MuuMe M CXOJCTBO IMO3ULMUH, B
KOpPEKTHOH popme popMyIHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;

e TMpPEACTAaBIATh  pe3yJbTaThl  pEHICHWS  3ajayu, HKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYTUICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

e TIOHWMATh W HUCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaTbHOM
paboThI U PEIICHUH YYEOHBIX MaTEMAaTUUECKUX 3a]1aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIBHOCTHU, MJIAHUPOBATH OPraHU3AIIUIO
COBMECTHOM paloOThl, pachpeaessTh BUIbI padOT, JOroBapUBaTHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e YyYaCTBOBaTh B TPyHnmoBeIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAWHHPOBATH CBOM JICUCTBHS C JPYTUMU YJICHAMH KOMAaH/IbI,
OLICHMBAaTh KAauyeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTAaBIIATH IUIAH, AITOPUTM pEUICHUs 3aJadd (WU €ro
4acTh), BBIOMpaATh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e BJAJAETh CIIOCOOAMHU CAaMOMPOBEPKHU, CAMOKOHTPOJISI TIpOIIecca U pe3yJibTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

e TPEABHUAECTH TPYAHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUN 33]1a4H,
BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa AESITEILHOCTH MOCTABICHHON LEIU U
YCIOBUSIM, OOBSACHITh MPUUYUHBI JOCTHKCHHUS WA HEAOCTIKCHUS LEIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 9 kiacce oOydaroIIMHCA TMOJIYYUT CIEIYIOIINE
peaIMeTHbIE PEe3yIIbTaThl:



3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pelmeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJIATOPA) JJIMHBI
Y YTJIBI U1l HETaOIMYHBIX 3HAUEHUH.

[Tonp30Batbes (popmynamMu NPUBEAEHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJIsl HAXOKJEHUS pa3IMuHbIX
JJIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELICeHNN T€OMETPUUYECKUX 3a/1a4.

Brnagets nmoHsATHMSMH — npeoOpa3oBaHMS — MOJ0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonb30BaTHCS CBOMCTBAMHU MOI00MS TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y TNOJOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTHUYECKUX 3aJadyax. YMETb NPUBOAUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCSA TEOpEMaMU O MPOU3BEIEHUN OTPE3KOB XOPH, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJ[paTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUA U (PU3HUECKU
CMBICJI, TNPUMEHSATh MX B PEHICHUH TIEOMETPUUECKUX MU (PU3NYECKUX 3a/ad.
[IpuMeHsTh CKaJIApHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUSI ITTUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUH F'€OMETPUUYECKUX U IPAKTUYECKUX 3a]a4.

Bragetes NOHATHSAMHM NPAaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI 1TyTM OKPY’KHOCTH W PaJMaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (MM UEHTPbI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
IUIOCKOCTH B IPOCTENIINX CITydasix.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJIEJIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOJ00MSI M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, Te
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoumnuecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM
Ne /it Konrpoasubie IIpakruueckne (uupposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 0 bubnuoreka [IOK
CUHYCOB. Perienue TpeyroapHIUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 0 bubnnoreka [JOK
COOTHOUICHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
3 Bexropet 12 1 0 https://m.edsoo.ru/7f41al2c
bu6nmorexa LIOK
4 JlexkapToBbI KOOPINHATHI HA TUNIOCKOCTH 9 1 0 https://m.edsoo.ru/7f41a12¢
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 05 YKHOCTH U IO yel; b Kpyra 8 8 0 0 bubmorexa HOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomianeit
bu6nmorexa LIOK
6 6 0 0
JlBIKeHIA LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs 7 2 0 bubnunorexa LIOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KVIACC

KounyecTBO 4acoB 1 JIeKTPOHHbIE
ara
Ne n/m Tema ypoka KonrTpoabsubie IIpakTuueckue uu(poBbIe
Bcero H3y4YeHUs
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
1 OrnipezesieHre TPUTOHOMETPUUYECKUX 1 bubnnoreka [HOK
¢ynkuuit yrinos ot 0° mo 180° https://m.edsoo.ru/8al424bc
bubmuorexa [JOK
1
2 DOpMyIIbI IPHBE/ICHHS https://m.edsoo.ru/8al424bc
bubmuorexa [JOK
3 Teopema kocHHycoB . https://m.edsoo.ru/8a14336¢
bu6mmorexa [IOK
4 Teopema kocHHycoB . https://m.edsoo.ru/8al424bc
bu6mmoreka [IOK
> Teopema kocHHyCOB . https://m.edsoo.ru/8al42d5e
bu6mmorexa [IOK
6 Teopema cunycos ! https://m.edsoo.ru/8al42e8a
bu6mmoreka [IOK
! Teopema cunycon ! https://m.edsoo.ru/8al424bc
bubmuorexa [JOK
8 Teopema cunycos . https://m.edsoo.ru/8al424bc
HaxoxxneHnue I1IMH CTOPOH U BEJIMYUH bubnmoreka [JOK
9 1
YIJIOB TPEYrOJIbHUKOB https://m.edso00.ru/8a1430b0
bu6mmorexa [IOK
10 Peruenue TpeyroapHmio . https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
= Petuetie TpeyrombHHKOB ! https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroabHUKOB 1 bubnuoreka [IOK
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https://m.edsoo.ru/8al42ac0

13 Pemenue TpeyroibHUKOB bubmmorexa [JOK
https://m.edsoo.ru/8al42ac0

14 [IpakTHueckoe MpUMEHEHNE TEOPEM bubnmoreka [JOK
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c

15 [IpakTuueckoe NpUMEHEHUE TEOPEM bubmumorexa [IOK
CHHYCOB M KOCUHYCOB https://m.edsoo.ru/8al424bc

16 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/8al4392a

bubmuorexa [JOK

17 [TonsiTue 0 MpeoOpa3oBaHUU TOI00MS httos://m.edsoo.ru/8al43ab0

18 COOTBETCTBEHHBIE 2JIEMEHTHI bubnnorexa [HOK
no1I00HBIX (Uryp https://m.edsoo.ru/8al43de4

19 COOTBETCTBEHHBIE DIIEMEHTBI bubnuoteka [JOK
oI00HBIX (uUryp https://m.edsoo.ru/8al424bc
Teopema 0 mpoU3BEAECHUN OTPEZKOB

20 X0p7, TeopeMa O IPOU3BEIEHUN bubnuoreka [IOK
OTPE3KOB CEKYILIUX, TEOpeEMa O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHON
Teopema 0 poU3BEIEHUHN OTPE3KOB

91 X0p7, TeopeMa O MPOU3BEICHUN bubnuorexa [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJbHOU
Teopema 0 pou3BEIEHUHN OTPE3KOB

99 X0pH, TeopeMa O IPOU3BENECHNUN bubmuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJipaTe KacaTelbHOU

23 [IpuMeHeHne TeopeM B pellieHUN bubnmoreka [JOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a1424bc
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https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da

TCOMCTPHUYCCKUX 3aaayd

https://m.edso0.ru/8a143f06

24 [IpuMmeHeHue TeopeM B peIICHUU bubnnoreka [HOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a1443fc
o5 [IpumeHeHne TeopeM B pelIeHUun bubnmoreka [JOK
FeOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTtponpHast pabora o Teme
26 "IIpeobpa3oBanue mo100us. bubnnorexa [HOK
MeTtpuueckue COOTHOIIECHHUS B https://m.edsoo.ru/8a1447a8
OKpy>KHOCTH"
97 Ornpenenenne BeKTOpoB. Ou3ndecKuit bubnnoreka [JOK
Y TEOMETPUYECKHUN CMBICII BEKTOPOB https://m.eds00.ru/8a144960
98 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, bubnunoreka [JOK
YMHOKEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CroxeHue ¥ BEIUMTAHUE BEKTOPOB, bubnuotexa [JOK
YMHOKEHHE BEKTOPA Ha YUCIIO https://m.edso0o.ru/8a144d52
30 CroxeHue ¥ BEIUUTAHUE BEKTOPOB, bubnunorexa [JOK
YMHO>KEHHE BEKTOPA HA YHCIIO https://m.edsoo.ru/8al424bc
31 Pasnoxxenne BekTopa 1o 18ym bubnuoreka [IOK
HEKOJUIMHEAPHBIM BEKTOpaM https://m.edsoo.ru/8al424bc
bu6mmorexa [IOK
32 Koopuhatet peicropa https://m.edsoo.ru/8al44fbe
CkansipHO€E MPOU3BEAECHNUE BEKTOPOB,
33 €ro HpEIMeHeII{)I/Ie IS HaXO)KI[eHI/IIZ{ bubmmorexa [TOK
https://m.edso0.ru/8a14539c
JUTMH U yTJIOB
CkanspHoe Mpou3BeIeHUE BEKTOPOB,
34 €ro MPUMEHEHHUE IS HaXOXKACHUS bubmmorexa LOK
https://m.edso00.ru/8a14550e
JUTHH U yTJIOB
35 Pemenue 3amay ¢ HOMOIIBIO bu6mmoreka [IOK
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BEKTOpPOB https://m.edsoo.ru/8al44c3a
36 Pemenune 3aga4 ¢ mOMOIIBIO bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8al458c4
37 IIpuMeHeHne BEKTOPOB JUIsl peLIECHUs bubnmoreka [JOK
3aa4 GU3UKU https://m.edsoo.ru/8al424bc
38 KonTtponpHast pabora o Teme bubmmoreka [IOK
"BexTops!" https://m.edsoo.ru/8al424bc
39 JlexkapTOBbI KOOPJUHATHI TOYEK Ha bubnnoreka [JOK
TJIOCKOCTH https://m.edsoo.ru/8al424bc
bubmuorexa [JOK
40 i
¥ paBHeHHE IpAMOH https://m.edsoo.ru/8a145c48
bubmuorexa [JOK
41 i
YPpaBHCHHE NPAMOH https://m.edsoo.ru/8al424bc
bu6mmoreka [JOK
42
YPaBHCHHE OKPYKHOCTH https://m.edsoo.ru/8a14635a
KoopaunaTs! Touek nepeceyeHust bubnuoreka [IOK
43 .
OKPY’KHOCTH Y IIPSIMOM https://m.eds00.ru/8a146620
Metoa KOOpAUHAT TPH PEIICHUH
44 FeOM;[F H‘l:(;HKHX 34, r;q ’ bubmorexa HOK
P At https://m.edso00.ru/8al424hc
MPAKTUYECKUX 3a7a4
MeToa KOOpAMHAT MPH PEIICHUHN
45 I‘COMCJ’I[ I/I‘{S(iIKI/IX 34, 1:111 ’ bubmorexa HOK
P At https://m.edsoo.ru/8al424hc
MPAKTUYECKUX 3a7a4
MeToa KOOpAMHAT MPH PEIICHUHN
46 reOMei I/Iq:(ilKI/IX 34, I;q ’ bubmorera [JOK
P A https://m.edso00.ru/8al424bc
MPaKTUYECKHUX 3a/1a4
47 KonTponbhas pabota no teme bubnmoreka [JOK

"JlekapTOBBI KOOPAMHATHI Ha

https://m.edsoo.ru/8a146e0e
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mwIockoctu"

48 [IpaBuiibHBIE MHOTOYTOJILHUKH, bubnnoreka [HOK
BBIYHCIICHHE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda

bu6mmoreka [IOK
49 Hueno . Jlinia OkpysKHOCTH https://m.edsogru/8a147208

bu6mmoreka [IOK
50 Huero m. JlniHa okpykHOCTH https://m.edsogru/8a14714c

o1 JlnuHa nyru oKpy>KHOCTH bubmmorexa LIOK
https://m.edsoo.ru/8al424bc

bu6mmorexa [IOK
52 Papuanas mepa yria https://m.edsogru/8a14714c

53 [Tnomane kpyra, cekTopa, cermeHTa bubnmorexa LHOK
https://m.eds00.ru/8a147426

54 [Tnomane kpyra, cekTopa, CErMeHTa bubnuorexa LIOK
https://m.edso0.ru/8a147750

55 [Tnomane kpyra, ceKTopa, CErMeHTa bubnuorexa LIOK
https://m.eds00.ru/8a147750

56 ITousiTHE O ABMXKEHUH ILUIOCKOCTHU bubmorexa [IOK
https://m.edso00.ru/8a147c82

57 [TapannenbHBIN IEpEeHOC, TOBOPOT bubmmorexa [JOK
https://m.eds00.ru/8a147f16

58 [TapannenbHBIN TEpEHOC, TOBOPOT bubmmorexa [JOK
https://m.edso0.ru/8a147f16

59 [TapannenbHbIN TEpEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8al1424bc

60 [MapannenbHbIi IepeHoc, TOBOPOT bubmmorexa LIOK
https://m.edsoo.ru/8al424bc

61 [IprMmeHeHue NBUKEHUN NpU bubmuorexa [JOK

pEIICHUH 33/1a9

https://m.edsoo.ru/8a1480e2
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KonTtponbsHas pabora mo Temam

62 "IIpaBUILHBIE MHOTOYTOJIbHUKHI 1 bubmorexa [IOK
P o ' https://m.edso0.ru/8al424bc
OKpY>XHOCTb. JIBUKEHUS TIIIOCKOCTH"
[ToBTOpeHnue, 06001ICHNE,
cucreMarusaius 3Hanuil. smepenue bubnmoreka [JOK
63 1
F€OMETPUYECKUX BEJIUYUH. https://m.edso0.ru/8a148524
TpeyronsHuKH
[ToBTOpenue, 06001ICHNE,
CHUCTEMAaTH3alMs 3HAHUH. bubmuorexa [JOK
64 1
[TapamienpHbIe U EPIICHIUKYJIISIPHBIE https://m.eds00.ru/8a148650
psSIMBIE
[ToBTOpEHHE, 0000IICHUE,
cUCTeMaTH3aIlns 3HaHUH.
65 OKpYXHOCTh M K 1 bubmotexa [JOK
by pyT- https://m.edsoo.ru/8al424hc
I'eomeTpuueckre mocTpoeHUs. YTIIbI
B OKPYXKHOCTH
[ToBTOpenwue, 06001IIEHNE,
66 crucTemMaTH3aIys 3HaHui. Brimcannbie 1 bubmuorexa [JOK
Y OIIMCaHHBIE OKPYKHOCTH https://m.edsoo.ru/8al424bc
MHOTOYTOJTLHUKOB
bubmuorexa [JOK
67 n 3 1
Toropad KOHTpOJIbHas pabota https://m.edso0.ru/8a148920
68 [ToBTOpenme, 0600IIEHNE, 1 bubmuorexa [JOK
CHCTEeMAaTH3aIis 3HAaHUH https://m.edsoo.ru/8al424bc
OBILIEE KOJIMYECTBO HACOB I10 68

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

1. YueOnuk nis obmeoOpazoBart. opranuzamui. . 'eomerpus. 7 — 9 kiacchl.
/ JI. C. AranacsH, B. ®. byry3os, C. b. KagomiieB u np.-8-¢ uza.- M. :
IIpoceenienue, 2018.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Yuebnuk s 061eoopa3oBat. opranu3aiui. . ['eometpus. 7 — 9 Kacchl.
/ JI. C. Aranacsa, B. @. byry3zos, C. b. Kagomuer u nap.-8-¢ m3g.- M. :
IIpoceemienue, 2018.
2. CamocTosTeNbHBIE U KOHTPOJBHBIE padOTHL. 9 Kiacc: yued mocobue mis
obmeoOpazoBar. Opranuzanuii/M. A. Muenckas. - M.: [Ipoceemenue, 2018.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1) https://interneturok.ru/
2) https://m.edsoo.ru
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