MUHUCTEPCTBO MPOCBEIEHUS POCCUUCKOW ®EJEPAILINU
MunucTtepcTBo 00pasoBaHusi H Hayku Pecnybunkun bypsaTus

Komurer no o6pa3oBannio AIMHHHCTPALHH ropoaa YaaH-Yan

MAOY "COHI Ne63 r.Vaaun-Ym'"

PACCMOTPEHO COI'JTACOBAHO YTBEP EH ™\ \
METOANYECKUM 3aMecTUTeh JIHPEKTOpa Mo \
00BbeIMHEHHEM YYHTEIeH YBP

MaTeMaTHKH, HHPOPMATHKH %

Lisipenropxuena C.Y.

Pym}@yf

[TpoTokom Nel
ot «30» aBrycra 2024 r.

6m<>x<anoa B.A.

PABOYAS TIPOI'PAMMA

ydeOHoro npeavera «I'eomerpusi»

JUlst 00y4aroluxcs 8 KjlaccoB

r. Yaau-Ym 2024



HOACHUTEJIBHASA 3AITUCKA

['eomeTpusa kak OAWH W3 OCHOBHBIX PAa3JEIOB IIKOJbHOM MAaTEMATHKH,
MMEIOIINI CBOCH IENbI0 00SCTICUNTh M3YUYCHHE CBOWMCTB M pa3MepoB (puryp, mx
OTHOIICHWA W B3aUMHOE pPACIOIOKEHHE, OIHUpPAeTCs Ha  JIOTHYECKYIO,
JoKa3aTeIbHy0 JUHUI0. [[eHHOCTh M3y4eHHs TE€OMETpUM Ha YPOBHE OCHOBHOTO
o011ero 00pa3oBaHUs 3aKITIOYAETCS B TOM, YTO OOYYAIOIIHANCS YUUTCS MPOBOINUTH
J0Ka3aTeIbHbIE PACCY KICHUS, CTPOUTH JIOTUUECKHE YMO3AKITIOUEHHUS, TOKa3bIBAThH
WUCTUHHBIE YTBEPIXKIACHUS M CIPOUTh KOHTPMPHUMEPHI K JIOKHBIM, TMPOBOIUTH
paccy)kIeHusi «OT TPOTHBHOTO», OTIMYATh CBOMCTBA OT TPU3HAKOB,
dbopMyIHpOBaTHL 0OPATHBIE YTBEPIKICHHUS.

Bropoii nenb0 H3ydyeHMs TE€OMETpHUM SBJIETCS MCIOJBb30BaHUE €€ Kak
WHCTPYMEHTA TIPU PEIICHUH KaK MATEeMATUYECKUX, TaK U MPAKTHYCCKUX 3aj]ad,
BCTpEUAIOMMXCSI B peanbHON Ku3HW. OOydaromuiics JODKEH HaydHUThCS
OTIPEACIIUTh TEOMETP MIECKYI0 (GUrypy, OTHUCATH CIOBAMHU JAHHBIM UEPTEK WIH
PUCYHOK, HAWTH IUIOMIAIb 3€METbHOI0 YUacTKa, pACCUUTATh HEOOXOAUMYIO JJIUHY
OTITOBOJIOKOHHOTO KaOess win TpedyeMble pa3Mephbl Tapaxa Uil aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BRIMUCIUTENbHAS JIMHUA B M3YYEHUH T'E€OMETPUHU.
[lpu pemennn 3ama4 MPaKTHYECKOTO XapakTepa OOyYaONTUNCS YYUTCS CTPOWTH
MaTeMaTU4eCKUe MOJEIHU PEATbHBIX JKM3HCHHBIX CUTyallWid, TMPOBOIUTH
BBIYUCIICHUS U OLICHUBATh aJICKBATHOCTh MTOJTYUYEHHOTO P €3y/IbTara.

KpaiitHe BakHO TOMUEPKUBATH CBSI3M TEOMEIPUU C APYTHUMH yYCOHBIMH
np eAMETaMi, MOTUBUPOBATh UCIIOJIb30BAThH OTP €/IEICHUS] TEOMETP MUECKUX (DUTyp
U TIOHSATHH, JEMOHCTPHPOBATh MPUMEHEHHE TOTYyYEHHBIX YMEHUU B (HU3HKE H
TEXHUKE. OTH CBs3W Hawbojee sApko BUIHBI B Temax «BekTopsm,
«Tpuronomerprueckue COOTHOIIEHU», «Merox xoopauHaT» U «Teopema
[Tudaropar.

VYueOnbiii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIUE OCHOBHBIC pa3/eibl
conepxkanus: «l'eomerpuueckue ¢Gurypbl U HX CBOMCTBa», «M3mepeHue
FEOMETPUUYECKUX  BEIWUMH», «JleKapToBbl KOOpAMHATHI HAa  IUIOCKOCTID,
«BekTop b1y, «JIBUxKEHUS MI10CKOCTHY, «IIpeoOpa3zoBaHus MOJ00MsD).

Ha myuenune yueOHOro kypca «['eomerpus» otBomutcs B 9 kimacce — 68
4acoB (2 yaca B HEZIEINIO).



COAEPXAHUME OBYUYEHUA
9 KUIIACC

Cunyc, kocuHyc, TtaHreHic yriaoB or O gmo 180°. OcHoBHOE
TP UTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbI TP UBEICHHUS.

Pemenue TtpeyronmpHukoB. Teopema KOCMHYCOB U TEOpEMa CHHYCOB.
Pemienne mnpakTHueckMx 3aJad C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOP EMbI CHHY COB.

[1peobOpazoBanue noaoous. [1o061e COOTBETCTBEHHBIX DJIIEMEHTOB.

Teopema 0 mNpou3BEIEHUM OTPE3KOB XOpJ, TEOPEMbI O NPOU3BE]ECHUU
OTP €3KOB CEKYIIIUX, TEOP €Ma O KBaJp aTe KacaTEeIbHOM.

Bektop, anuHa  (MOIDynb)  BEKTOpa, COHAIPABICHHBIE  BEKTOPHI,
NP OTUBOIIOJIO)KHO ~ HAMPAaBIIEHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalliK HaJa BeKTOpamu. PasnoikeHue BeKTOpa MO JIBYM
HEKOJUTMHEapHbIM BekTopaM. Koopaunatel Bekropa. CKalsgpHOE MpPOU3BEIACHHE
BEKTOP OB, P UMEHEHHE JJ151 HAX O>KJECHUS JIJTUH U YTJIOB.

Jlexkap TOBBI KOOPJMHATHI Ha IIOCKOCTH. YPaBHEHHUS MPSIMOU U OKPYKHOCTHU
B KOOpJIMHATAaX, TepeCceUeHUEe OKPYKHOCTEH U MpsMbIX. MeToJ] KOOpJUHAT U €ro
P UMEHEHHUE.

IIpaBwipHblE  MHOTOYroJbHUKHM. JlnnHa OKpyXHOCTH. IpamycHas w
paauaHHas Mepa ymiia, BBMUCICHUE JJIMH Ayr OKpykHOcTed. I[lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBIKEHUsST TUIOCKOCTH W BHYTpEHHHE CUMMETpuu (uryp (3jieMeHTapHbIe
npencrasienus). [lapamensHeiii iep eHoc. [IoBOpoT.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMbBI
YYEBHOI'O KYPCA «I'EOMETPUS)» HA YPOBHE OCHOBHOI'O

OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE Ppe3yJbTATBI OCBOCHHUS IPOTpamMMbl y4yeOHOrO Kypca
«I'eomeTpush» XapakTepU3yOTCS:

1) naTpuoTHYECKOE BOCIMTAHME:

NPOSIBIIEHUEM HMHTEpEca K MPOLUIOMY M  HACTOSIIEMY pPOCCHUKCKOM
MaTeMaTUKHA, L[IEHHOCTHBIM OTHOLIEHHEM K  JOCTHKEHUSIM  POCCHUCKHUX
MAaTeMaTUKOB M POCCHUMCKOM MAaTEMaTHYECKOM IIKOJIbI, K HCIIOJIB30BAHUIO ITUX
JOCTKEHUH B Ip yTUX HAyKax U Np MKIaJaHbIX chepax;

2) rpaskaaHCKoOe U 1Y XOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEH TpakJlaHWHA U peau3alliy €ro
npaB, TNPEACTaBIEHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIMOHUPOBAHMUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, TPOLEIYp TPaKIaHCKOTrO oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ATHYECKUX MPOOIEM, CBA3aHHBIX
C TNPAKTUYECKHUM MPUMEHEHUEM JOCTHKEHU HAayKH, OCO3HAHHEM BAaXKHOCTH
MOP aJIbHO-3TUYECKUX TP UHIUIIOB B A€ATENBHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAHOBKOW HA AaKTWBHOE YYAaCTHE B PEIIEHUH MPAKTHYECKUX 3a7ad
MaTeMaTUYE€CKOW HAMPaBJIECHHOCTH, OCO3HAHMEM BAKHOCTH MAaTEMaTHYECKOTO
0o0pa3oBaHUSl HA MPOTXKEHUU BCEW KU3HMU ISl YCIEUTHOW MpodecCHOHATLHOM
NESITEIbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM MHMBUTYaJIbHOU TPACKTOPUHU 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX UHTEP ECOB U 0OIIECTBEHHBIX IOTP €OHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  SMOLIMOHAJIBHOMY W 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajJay, PEIICHUH, PaCCYKICHWH, YMEHHIO BHIETbH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKY CCTBE;

S) HEeHHOCTH HAYYHOI'0 NO3HAHMSA:

OPUEHTAIMEN B [JEATEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY HAay4HbBIX
Np eCTaBIEeHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKa, NPHUPOAbI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKu Kak cdepbl UeIoBEUEeCKON
NESATEIIbHOCTH, JTAloB €€ pa3BUTHA W 3HAYMMOCTH JUISl Pa3BUTHUS LMBWIM3ALINY,
OBIIAJICHUEM S3BIKOM MATEMATHKU M MAaTEMAaTUYECKOM KyJIbTypOH KakK CpEICTBOM
NO3HAHWSA MHpA, OBJIAJACHUEM MPOCTEHIIMMH HAaBbIKAMHU HCCIEN0BATEIbCKOMN
NEATEINbHOCTH;



6) ¢usuueckoe BOCnUTAHUE, (POPMUPOBAHME KYJBTYPbI 30POBbS H
IMOLMOHAJIBHOTIO 0/1AT OIOJIYyYHS:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTHYECKHME 3HAHUS B MHTEpPECaAX CBOETO
370pOBbs,  BEACHHUS  3J0pOBOTO  oOpa3za KM3HM  (3A0pOBOE  IHUTAHUE,
cOaJaHCUPOBAaHHBIM pEXUM 3aHIATHM W OTIAbIXa, peryispHas Qu3nyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HABBIKA pPe(UIEKCHH, TPU3HAHHEM CBOETO
IpaBa Ha OIIHUOKY U TAKOTO 5K€ MpaBa Jp yroro 4YeJIOBEKa;

7) 3K0JI0ru4YecKoe BOCIIUTAHUE:

OpHUEHTALIMEN Ha NPUMEHEHHE MAaTeMAaTUYECKUX 3HAHUM IS pelICHUs 3a/1a4
B 00JacTH COXPaHHOCTH OKpYXarolled cpeapl, IUIaHUPOBAHUSA IOCTYIKOB U
OLIEHKM HX BO3MOJKHBIX IOCIEACTBUM JUIS OKPYXAIOLIEW Cpelbl, OCO3HAHUEM
r100aabHOI0 XapakTepa 3KOJIOrHYeCKUX Ip 00JIeM U Iy TeH UX P eLIECHUs;

8) ajanTanmMs K M3GMEHSIIOIIMMCH YCJIOBHAM COLUMAIBHON M NPHUPOIHOM
cpensbl:

FOTOBHOCTBIO K JIEMCTBHAM B YCIOBHUSAX HEONP EIEIEHHOCTH, TOBBIIIECHUIO
YPOBHSI CBOE€ KOMIIETEHTHOCTH Y€p €3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS y JAPYruX JIojeil, mpuoOperatb B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIIMH U3 OTIbITA P YTHUX;

HEOOXOUMOCThIO B  (POPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
dbopMyIHpOBaTh UAEH, TIOHATHUS, TUIIOTE3BI 00 00BEKTAX U SIBIICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JeMUIIMTHI COOCTBEHHBIX 3HAHUH U
KOMITIETEHTHOCTEH, INIAHUPOBATH CBOE P A3BUTHE;

CIOCOOHOCTHIO  OCO3HABATh  CTPECCOBYIO  CHUTyalldi0, BOCIPUHUMATH
CTPECCOBYIO CHUTyallMI0 KaK BbI30B, TPeOYIOMUNA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMaeMble pEIIeHUs W AeHCTBUs, (POPMyIHpPOBATH U OLIEHUBATH PUCKU H
HoCJeACTBUSA, (GOP MUPOBATH OTIBIT.

METANPEJIMETHBIE PE3YJIbTATBI
ITo3naBaTe/IbHbIE YHUBEPCAJIbLHBIE yUeOHbIE 1€l CTBUSA

Bba3oBble 1ornyeckne 1eiicTBUA:

e BBUIBIATH M XapaKTEPU30BATH CyILIECTBEHHbIC MPU3HAKA MATEMAaTH4ECKUX
00BEKTOB, MOHATHUNA, OTHOUIEHUN MEXAy NOHATUSAMH, (HOPMYIUPOBATH
ONpEeNiCHUsT  TMOHATUN, YCTAHABIMBATh  CYyIIECTBEHHBI  MpHW3HAK
KJaccu(UKaMy, OCHOBAHUA MJii OOOOIIEHUS W CpaBHEHUs, KpUTEpUHU
Ip OBOJUMOI0 aHAJIN3A;

e BOCINpUHUMATH, (POPMYIUPOBATH U  NPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPIUTENIbHBIE W OTpUIATENbHBIE, EGIUHUYHBIE, YacTHbIE U OOIIHE,
YCIIOBHBIE;



BBISIBISATH ~ MATEeMAaTHUYECKHE  3aKOHOMEPHOCTHM,  B3aUMOCBSI3U U
npoTuBOpeurss B (pakrax, JaHHBIX, HAOMIOACHMSX M YTBEPKICHUSX,
Ip e7y1araTh Kp UTEPUHU JJ151 BBISIBICHHS 3aKOHOMEPHOCTEN U P OTUBOPEUHIA;
JenaTth BBIBOABI C HCIOJIb30BAHHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, yMO3aKII0UEHH 110 aHAJIOTUH;

pazouparh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUM (IPSIMBbIE U OT
NpOTUBHOTO), TMPOBOAUTH CAMOCTOSTEIBHO HECIOXKHBIE J0KA3aTEIbCTBA
MaTeMaTUueCKUX (PaKkToOB, BBICTpaMBaTh APryMEHTALMIO, NPUBOAUTH
Ip UMEP bl U KOHTP IPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE P ACCY KIACHHUS;
BbIOMpaTh crnoco0 pelreHuss yuyeOHOW 3ajauu (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpPATh HauOONEe TMOAXOASAINIMN C YIETOM
CaMOCTOSITENIbHO BbIJIEJIEHHBIX KP UTEPUEB).

Bba3oBble ucciienoBate/ibCKHueE 1€CTBUA .

UCIIOJIb30BaTh BOTPOCHI KAK HCCIIEOBATEILCKUN HHCTPYMEHT TO3HAHUS,
dbopMynHpoBaTH BOMPOCH, (UKCHUPYIOIIME TNPOTHUBOpEUHE, MpodiieMy,
CaMOCTOSITEIbHO yCTaHABIMBATH HWCKOMOE U JaHHOE, (OPMHUPOBATH
TUIOTE3Y, ap TYMEHTHPOBATH CBOO MTO3HIINIO, MHEHHE;

NPOBOJIUTh IO CaMOCTOSITETIHbHO COCTABJIGHHOMY TIUIaHY HECIJIOKHBIH
AKCIEP UMEHT, HEOOJBIIIOE UCCTIEIOBAHKIE TI0 YCTAHOBICHHUIO OCOOCHHOCTEH
MaTEMaTUYECKOTO 00BEKTa, 3aBUCUMOCTEN 00bEKTOB MEXKIY COOOM;
CaMOCTOSTENbHO (HOPMYJTHPOBAaTH 0OOOIIEHUSI M BBIBOJIBI 10 PE3yJibTaTaM
NP OBEIEHHOTO HAOJIOICHNUS, WCCIIENOBAaHUs, OILIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX P €3yJIbTaTOB, BRIBOJOB U 0000IIICHHUIA;

NPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE TpoIlecca, a TaKKe BBIIBUIATH
TP €ATIOJIOKEHMSI O €TI0 pa3BUTHU B HOBBIX yCIIOBHSIX.

Pa6ora c ungopmanueii:

BBISBISATH HEIOCTATOYHOCTh W HM30BITOYHOCTh HMH(OpMAIUH, JaHHBIX,
HEOOXOTUMBIX JIJIA P CIICHUSA 3a]1a4H;

BBIOMpATh, AaHAJIW3UPOBATH, CUCTEMATH3UPOBATH W HHTEPIPETUPOBATH
UHOOP MAIUIO P a3 TUIHBIX BUAOB U ()OPM TP €ICTABICHNS,

BEIOMpaTh (opMy TpeAcTaBIeHHUS WHDOpPMAIMM W WIIIOCTP HPOBAThH
pemaeMble 3aJadyd  CXEMaMH, JuarpaMMaMH, HWHOM Tpadukol H HX
KOMOMHAILIUAMY;

OIICHMBATh HAA&KHOCTh WHOOPMAIIUKA TI0O KPUTEPHSIM, TP IJI0KEHHBIM
y4quTeneM Wi chopMyJIUPOBAHHBIM CAMOCTOSITENHHO.

KOMMYHI/IKaTI/lBHble YHHuUBEpPCAJbLHbLIC yqeﬁn ble 1eliCTBUS:

BOCIP MHUMAThH U (OP MyJIUPOBATH CY>KICHUS B COOTBETCTBHUH C YCIOBUSIMHU
U LESIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3P CHUS



B YCTHBIX U NMUCbMEHHBIX TEKCTaX, /IaBaTh MOSICHEHHUS IO XOAY PEIICHUS
3aJ]a4i, KOMMEHTUPOBATh [0y YCHHBIH p €3y/IbTaT;

e B XOJ€ OOCY’XKIEHHUS 3a/1aBaTh BONPOCHI MO CYHIECTBY OOCYXIae€MOM TEMBI,
np o0JIeMBbI, pelIaeMoit 3aJauu, BbICKa3blBaTh UJICH, HAIIQJICHHBIE HA TIOUCK
pelIeHus, CONOCTaBIATh CBOM CyXIEHHUA C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JMaJIOTa, OOHAPYXUBATh Pa3jWuM€ W CXOJCTBO TMO3UIIMMA, B
KOPpEKTHOU popme (hop MyMpOBaTh p a3HOIJIACHS], CBOM BO3PAKECHHUS;

e TPEACTABIATH  pE3YJbTaThl  pELICHUS  3aJayy, HKCIEP UMEHTA,
UCCIIEIOBaHUS, MPOEKTa, CAMOCTOSATENBHO BbIOMpATh (POpMAaT BHICTYIUICHUS
¢ yu€ToM 3aja4 Ip €3eHTALMU U 0COOCHHOCTEN ay IUTOPUH;

e TOHUMATh U UCMOJIB30BATH NP EUMYIIIECTBA KOMAaHAHON U MHIUBUIYaJIbHOU
paboThI MPU P CIICHUH YUEOHBIX MATEMATUY €CKHX 3a/1a4;

e TNPUHUMATH 1I€Jb COBMECTHOM NEATEIbHOCTH, IITAHUPOBATH OPTaHU3ALIUIO
COBMECTHOM paloThl, pacmpenensarb BHAb paboOT, JAOroBApUBATHCA,
00Cy>XIaTh MPOIIECC U PE3YJILTAT PadOTHI, 0000IATh MHEHHUSI HECKOJbKHX
JIIOJICH;

e Yy4YacTBOBaTh B TPYyHmoBeIX (opMax paboTel (0OcCyxaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE LITYPMBbI U APYTHE), BBITIOIHATH CBOIO YACTh pabOTHhI
U KOOpPJUHUPOBATH CBOW JIEHUCTBUSI C JAPYTUMHU 4YJIE€HAMH KOMAaHIBI,
OIICHMBATh KAueCTBO CBOEr0 BKIaJa B OOMIMI MPOAYKT MO KpPHUTEPUSIM,
chopMyJTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBHUSI.

PerysiTuBHBIC YHUBEpPcaJIbHbIe yUYeOHbIe 1€l CTBUS

Camoopranuszanus:

e CaMOCTOSITEJIPHO COCTABIIATH IUIAH, aJTOPUTM PEIICHMs 3aJa4u (WA €ro
4acTh), BEIOMpATh CHOCOO PEIICHHS C YYETOM HMEIOIIHMXCS PECypCoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATH
Bap MaHTHI P CIICHUN ¢ YIETOM HOBOY MH(GOP MAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJLJIEKT:

e BIAJETh CIOCOOAMM CAMOTIPOBEP KM, CAMOKOHTPOJISI TIPOIIECcca U P e3ysibTaTa
pelIeHus MaTeMaTUYECKOM 3a/1a4u;

e MpPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PELICHUH 3a/Ia4H,
BHOCUTH KOPPEKTHBBI B JCITEIHHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HAWJICHHBIX OMTHOOK, BBISBICHHBIX TP YAHOCTEH;

e OILICHUBAaTh COOTBETCTBHE PE3YJbTATA EITEILHOCTH MOCTABICHHOW LEIU U
yCIOBUSIM, OOBSCHATh MPUIUHBI JOCTWDKCHUS WINM HEJOCTHKCHHS IICIH,
HaXOJUTh OIIMOKY, JaBaTh OLIEHKY TP HOOPETEHHOMY OTIBITY .

HPEIMETHBIE PE3YJIbTATDBI



K koHmy oOydenmss B 9 Kiacce OOyYAIOIIUIHCSA TOJYYHUT CICAYIOIIHC
P €IMETHBIE P €3y IbTATHI:

3HaTh TPUroOHOMETpHYECKHE (YHKIMKM OCTPBIX YIJIOB, HAxXOIuTh C UX
MOMOIIBI0 Pa3JIUYHBIE 3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («peIIeHue
TP IMOYTOJIBHBIX TP €yTOILHUKOBY ). HaXouTh (C MOMOIIBIO KaJIbKYJIATOPA) AJIUHBI
Y YTJIBI JJ1S1 HeTaOJIMYHBIX 3HAUCHUH.

[Tonw3oBathCs hopMyaaMu MPHUBENCHUS U OCHOBHBIM TPUTOHOMETP MUECKUM
TOKJIECTBOM IS HAXOXXJEHHUS COOTHOIICHUH MEXAYy TPUTOHOMETPMUECKUMHU
BEITMYMHAMM.

Hcnonb30BaTh TEOp MBI CHHYCOB M KOCHHYCOB JUTS HAXOXACHHSI Pa3IMIHBIX
DJIIEMEHTOB TPEYTOJbHHUKA («pEIIeHre TPEYTOJbHUKOBY), TMPUMEHATh UX MPHU
p CILIEHUH T€OMETP MUECKUX 3a]1ad.

Brnanerrs momsTMsMH  TipeoOpa3zoBaHMS — TOAOOWS,  COOTBETCTBEHHBIX
AIIEMEHTOB T0100HBIX (Uryp. [loabp30BaThCS CBOMCTBAMH TI0I00MS TPOM3BOJIHLHBIX
buryp, ymeTrb BBUMUCIATh IJWHBI W HAXOAUTh YIJIBI y TOMOOHBIX (UTYp.
[lpuMeHsATh CBOMCTBa TOJO00MS B TPAKTHYECKHX 3a/ladax. YMETh TPHBOIHTH
P UMEP bl TOTOOHBIX (GUTYP B OKP YKAIOIIEM MU €.

[Tonb30BaThCs TEOp EMAMU O POU3BEIECHUU OTP €3KOB XOPJ, O NPOU3BEICHUU
OTp €3KOB CEKYIIINX, O KBapaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOpaMHU, NMOHMMAaTh WX TEOMETPUYECKHA MU (PU3MUECKUid
CMBICTI, TIPUMEHSTh WX B PCIICHUH TEOMETPHUYECKMX M (PH3WUECKUX 3a]1ad.
[TpumMeHsTh CKaIIpHOE P OU3BEICHUE BEKTOP OB JIJISI HAX 0K JICHHSI IJTHH 1 YTJIOB.

[Tonp30BaThCSI METOJOM KOOPJAMHAT Ha IUIOCKOCTH, TPUMEHATH €ro B
pCIICHUH TEOMETP MUECKUX U TP AKTUIECKUX 3a]1a4.

Brnaners MoHATUSAMH TPaBWIBHOTO MHOTOYTOJIBHHUKA, JIMHBI OKPYIKHOCTH,
JUTAHBI TyTH OKPY>KHOCTH M PAJMAHHON MEpBI yIia, YMETh BBIUHUCISTH IUIOIMIATh
Kpyrau ero yacreil. [IpuMeHsITh o TyYeHHbIC yMEHUS B TP AKTHUECKUX 3a]1a9ax.

Haxonute ocu (MW IIEHTPHI) CUMMETPUH (PUTYp, TPUMEHSTH JIBUKCHHS
MJIOCKOCTH B MP OCTEUIIINX CITyYasiX.

[IpuMeHATh TIOTyYCHHBIC 3HAHUS HA MPAKTHKE — CTPOWTHh MaTEMAaTH4eCKHe
MOJEIH JJIs 3a/1a4 P €aJIbHOM MKU3HU U MPOBOJAUTH COOTBETCTBYIOIIUE BIYUCIICHUS
C TPUMEHEHUEM TMOoA00US M TPUTOHOMETPUYECKHX (PYHKIUN (MONb3YysCh, T
HE00XO0UMO, KAJIbKYJISITOPOM ).



TemaTHuyeckoe IVIAHUPOBAHME

9 KIIACC
KoauvecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3nesioB U TeM uudpoBbIe
Ne i/ P Kontpoabnbie | Ilpakrunyeckne (rcpp )
NMpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnunoreka [IOK
CHUHYCOB. Penienne TpeyrojibHHKOB https://m.edsoo.ru/7f41al2c
5 [TpeoGpazoBanue nonodus. Merpuueckue 10 1 bubnuoteka IIOK
COOTHOUICHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmorexa [JOK
3 B 12 1
CKTODBI https://m.edsoo.ru/7f41al2c
Bbubnuorexka [JOK
4 9 1
JlexapToBBI KOOPIMHATHI HA TIIIOCKOCTH https://m.edsoo.ru/7fAlal2c
[TpaBunbHBIE MHOTOYTOJIBHUKY. [{THA
5 01? YKHOCTH | TIJIO ya b Kpyra g 8 Bu6morexa [IOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenune niomanen
6 JIBYKEeHUS IIJIOCKOCTH 6 bubmnorexa [IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNEe, CHCTEMATH3AIIS 7 9 bubmuoteka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0
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IToypouHoe miiaHupoBaHue

9 KIIACC
Kosuu4vecTBo yacos DJIeKTPOHHbIE
Ne Mara uudpoBbie
Tema ypoka Kontpoabneie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeibHbIe
padoThI padoThI
pecypcbl
1 OnpeneneHre TPUTrOHOMETPUIECKHX 1 bubnnoreka [IOK
¢ynkmui yraos ot 0° go 180° https://m.edsoo.ru/8al424bc
2 ®opMyIibl MPUBEACHUS 1
bu6nmoreka [JOK
3 T 1
COPEMA KOCHHYCOB https://m.edsoo.ru/8al4336¢
4 Teopema KOCUHYCOB 1
bu6mmoreka [JOK
5 Teopema Kocuiycos 1 https://m.edsoo.ru/8al42d5e
Bu6nuorexka [JOK
6 Teopewa ciitycos 1 https://m.edsoo.ru/8al42e8a
Teopema cunycoB 1
Teopema cuHYyCOB 1
Haxoxnenue ;e CTOpOH U bubmmoreka [JOK
9 1
BEJIMYMH YIJIOB TPEYT OJIBHUKOB https://m.edso0.ru/8a1430b0
Bbu6nuorexka [JOK
10 Pewtertie TpeyrombHHKoB 1 https://m.edsoo.ru/8al42acO
bubmuoreka [JOK
11 Pewutertite TpeyrombiuKoB 1 https://m.edso0o.ru/8al142ac0
bu6mmoreka [JOK
12 Pemenne TpeyrobHuKon 1 https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroibHUKOB 1 bubmuoteka [IOK
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https://m.edsoo.ru/8al42ac0

[IpakTrueckoe IpUMEHEHUE TEOPEM

bubmnoreka [IOK

14
CHUHYCOB M KOCHHYCOB https://m.edsoo.ru/8a142c3c
15 [IpakTrueckoe NpUMEHEHUE TEOPEM
CHHYCOB U KOCUHYCOB
KonTponbHas paboTa o teme bubmuoteka [IOK
16
"Pemienue TpeyroabHUKOB" https://m.edsoo.ru/8al4392a
bu6nuoreka [JOK
17 IT
OHATHE O MPEOOPAsOBAHHH 000N https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI bubnnoreka [IOK
1o100HBIX GUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE AIIEMEHTHI
o100HBIX GUryp
Teopema 0 MpOU3BEIECHUN OTPE3KOB
XOpJ, TEOpEMa O MPOU3BEIEHUN bubmuoteka [IOK
20
OTPE3KOB CEKYILUX, TEOpEMa O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTeJIbHOU
Teopema o npoun3BeEHUH OTPE3KOB
XOp[I, TEOpeEMa O MPOU3BEACHUHN bubnnoreka LIOK
21
OTPE3KOB CEKYIIHX, TEOPEMA O https://m.edsoo.ru/8al1441a4
KBajipaTe KacaTeabHON
Teopema 0 mpou3BeIEHUH OTPE3KOB
XOpJ, TEOpEMA O MPOU3BEICHUN bubmuoteka [IOK
22
OTPE3KOB CEKYILIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTeJIbHOU
93 [IpuMeHeHne TeOpeEM B pEIICHU U bubnnoreka LIOK
FeOMETPUYECKHX 3a7a4 https://m.edsoo.ru/8a143f06
24 [IpumMeHeHne TeopeM B pelIeHU T bubnnoreka LIOK
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TCOMETPUUCCKUX 3ada4d

https://m.edsoo.ru/8al443fc

[IpumeHnenne TeopeM B pelICHUH

bu6mmoreka [JOK

25
reOMETPUYECKUX 3a1a4 https://m.edsoo0.ru/8a144578
KontponbHas padora o reme
26 "TIpeoOpa3oBanue Mo00HS. bubmuoteka [IOK
Metpuyueckue COOTHOIICHUS B https://m.edsoo0.ru/8a1447a8
OKpYy>KHOCTH"
OmnpepaeneHre BEKTOPOB.
27 (DH2H§CCKHﬁIIFeOMET HYECKUH bubmorexa HOK
P https://m.edso0.ru/8a144960
CMBICTT BEKTOPOB
28 CiioxeHue 1 BBIYMTaHHUE BEKTOPOB, bubmuoreka [JOK
YMHOKEHHUE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue 1 BBIYMTaHHUE BEKTOPOB, bubmmoreka [JOK
YMHOXEHUE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44d52
30 CrnoxeHHe ¥ BEIYUTAHHUE BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha YHCIIO
31 Pasnoxenue BekTopa 1o 1Bym
HEKOJUTMHEAPHBIM BEKTOpaM
bu6nunoreka [JOK
32 Koopaunatel BekTopa
PA P https://m.edsoo.ru/8al44fbe
CkanspHoe Ipou3BeJACHIE BEKTOPOB,
33 eroniiNWHegne n:;axomteﬂnz bubmorera TOK
p s A https://m.edsoo.ru/8a14539c
JUIMH U yTJIOB
CkaasapHOe IpOU3BEJCHIE BEKTOPOB,
34 ero II FI)/IMeHeEI/Ie J'If HaxO0X eHI/II;)I bubmorexa HOK
P s A https://m.edso0.ru/8a14550e
JUTHH U YTJIOB
35 Pemenue 3amad ¢ moMOIIbIO bubmuoreka [JOK

BEKTOPOB

https://m.edsoo.ru/8al44c3a
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Pemmenue 3aa4 ¢ MOMOIIBIO

bu6mmoreka [JOK

36 BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpmMeHeHne BeKTOPOB JUTsl PELICHUS
3a1a4 GU3MKHU
38 KonTponbHas paboTa o teme bubmuoteka [IOK
"BekTopsr" https://m.edso0.ru/8a145b08
39 JlekapToBBI KOOPAMHATHI TOYEK Ha
MJIOCKOCTH
. bubmuoreka [JOK
40 ¥/paBHEHHe MpAMOit https://m.edsoo.ru/8a145c48
41 YpaBHEeHUE NPAMOKN
bu6nmoreka [JOK
42 ¥/ PABHCHHE OKPYKHOCTH https://m.edsoo.ru/8a14635a
43 KoopanHatel Touek nepeceyeHust bu6mmoreka [JOK
OKPYKHOCTH U IIPSIMOI https://m.edso00.ru/8a146620
Meron KOOpAMHAT IPU PELICHU N
44 reOMETPUYECKUX 3a]1a4,
MPaKTHYECKUX 3a/1a4
Metoa KOOpAMHAT MPHU pEIICHUU
45 reOMETPUYECKUX 3a]1a4,
MPAKTHYECKUX 3a/1a4
Meron KOOpAMHAT IPU PELICHUN
46 reoOMEeTPUYECKHX 3a/1a4,
MPaKTHYECKUX 3a/1a4
KonTponbhas pabota o teme
47 "JlexkapTOBbI KOOpAWHATHI Ha bubnxorexa LIOK
| https://m.edsoo.ru/8a146e0e
MJIOCKOCTH
48 [IpaBuIIbHBIE MHOTOYTOIBHUKH, bubnnoreka [IOK
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BBIYUCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda

bubmuoreka [{OK
49 Hueo m. Jlmna okpykHOCTH https://m.edsolcl).ru/8a1472(:8
bubnmnoreka [IOK
>0 Hneno . Jlmiia okpysiHocTH https://m.edso](_)I.ru/8a14714c
51 JlnuHa 1yTu OKPY>KHOCTH
52 Pannannas mepa yria Bu6morexa IOK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cekTopa, CerMeHTa bubmmorexa LIOK
https://m.edso0.ru/8al47426
54 [Tiomane kpyra, ceKTopa, CEerMeHTa Bu6morexa JOK
https://m.edso0.ru/8a147750
95 [lnomane kpyra, ceKTopa, CErMeHTa Bu6morexa JOK
https://m.edso0.ru/8a147750
56 ITonsTre 0 ABMKEHUH IJIOCKOCTH bubmorexa [HOK
https://m.edsoo.ru/8al47c82
57 [TapannenbHpll IEPEHOC, TOBOPOT bu6mmorexa JOK
https://m.edso0.ru/8a147f16
58 [TapaiutenbHbIN IEPEHOC, TOBOPOT Bu6morexa JOK
https://m.edsoo.ru/8a147f16
59 [TapannenbHbIN IEPEHOC, TOBOPOT
60 [TapannenbHbIi IEPEHOC, TOBOPOT
61 [IpuMeHeHue NBUKEHUH ITpU bubmuoteka [IOK
pelLIeHH 3a1a4 https://m.edso0.ru/8a1480e2
KonTponbHas paboTa o remam
62 "[IpaBUIBHBIE MHOTOYT OJIBHUKH.
Oxpy>kHOCTb. JIBU>KEHU S MJIOCKOCTH"
63 [ToBTOpEHME, 0000IIEHNE, bubmmoreka [IOK
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cucreMarusanus 3HaHui. 3mepenue
FeOMETPUYECKUX BEIIMYKH.
TpeyronbHUKH

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

64

[ToBTOpenue, 0600IIeHNE,
cCUCTEMaTH3allns 3HaHUH.
[TapaiutenbHblie 1
MepIeHANKYIISIPHBIE TPSIMbIE

bu6nmoreka [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEHmE, 0000IIEHNE,
cucTeMaTtu3alus 3HaHUu.

OKpyX HOCTb K KPYT.
I'eomeTpuueckne nocTpoeHust. YTisl
B OKpPY>KHOCTH

66

[ToBTOpEHHE, 0000IIEHNE,
cUCTeEMATH3alHs 3HaHUH. BrincanHble
U OMKMCAaHHBIE OKPYKHOCTH
MHOFOYFO.]'H)HI/IKOB

67

Hrorosas KOHTpPOJIbHAA pa60Ta

bu6nmmoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, 0000IIEHNE,

cUcTeEMAaTHU3anus 3HAaHUU

OBLIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68
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YYEBHO-METONYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA:

1. F'eomeTpusi-9 Kj1acc, y4eOHUK J1JIl y4AHIUXCHA 00 11e00pa3oBaTeIbHbIX
yupexaenunii/ A.I'.Mep3isk, B.b.Ilononcknii, M.C.AAxup-MockBa,
IIpocBemenne, 1922 rox
2. 2. 'eomerpusn-9 kaace, INIaKTHYECKHE MATEPHUAJIbI: TOCO0O e 1JIA
yyammxcs 00meo0pazoBarebHbIX yupexaenuii/ A.I'.Mep3isk,
B.Bb.Ilogouckuii, M.C.SIknp-MockBa, IIpocBenienne, 1922 roa
METOJNYECKHUE MATEPUAJIBI 1JISI YUUTEJISA:
1. 'eomeTpus-9 kinace, Mmeroanueckoe nocodoue/ E.B.bynko, A.I'.Mep31Kk,
B.b.IToaounckuii, M.C.SAxkup-Mocksa, IIpocBemenne, 1922 roa
HU®POBBIE OPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET:
Poccuiickast 3yiekTponHas mkoJga. https://resh.edu.ru/
«Yuu.py» — https://uchi.ru/
«SIuaekc. Yueonux» https://education.yandex.ru/home/
«SIKaace» . https://www.yaklass.ru/
doxchopna https://foxford.ru/about
«Cupmnyc. Onaaitn» . https://edu.sirius.online
«Mapkermiieiic 00pa3oBaTeJbHBIX yCIIYI»
«Angeke», «1Cx», «Yuu.py», «Ckaiienr», « Koapapac»,
n3nareibcrBo «[IpocBemenue» m apyrue. https://elducation.ru/
«HTepHETY pOoK» —. https://interneturok.ru/

Oopa3oBateanHas miatdopma «Jlekra» . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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