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HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3/leJIOB IIKOJIBHOM MaTeMaTHKH,
UMEIOIMK CBOEH 1EeNbl0 00ECNEeYnTh M3YyUEHUE CBOKMCTB M pa3MepoB (QUIyp, UX
OTHOIICGHWM ¥  B3aMMHOE pACTOJOKEHHE, OMUPACTCS Ha  JIOTUYECKYIO,
JIOKa3aTeNbHY0 JUHUIO. L[€eHHOCTh M3y4eHHs T€OMETPUU HAa YPOBHE OCHOBHOTO
o0rmiero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNUCS YIUTCS TIPOBOIAUTH
JTIOKa3aTeNbHbIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3aKITIOUEHHUS, TOKA3bIBaTh
UCTUHHBIE YTBEP)KICHUS M CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, IPOBOAUTH
pacCcyX IeHusi «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopMynHpoBaThH 0OpATHBIE YTBEPKICHUS.

Btopoii 1enpio u3ydeHUss TeOMETpPUHU SIBJISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MpPH PEIICHUM KAaK MATEeMaTUYECKHX, TaK M MPAKTUYECKHX 3ajad,
BCTPEUAIOIIMXCA B peanbHOM Ku3HU. OOydaromwuiicsi JTOJDKEH Hay4YUThCS
OMPENIENIUTh T€OMETPUUYECKYI0 (UTypy, OMHCATh CIOBaAaMU JAHHBIA YEpTEX WU
PUCYHOK, HAWTH IJIOMIA/Ib 3€MEIBHOI0 Y4acTKa, pacCUYuTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOT'O KaOels win TpeOyemble pa3Mepbl Tapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTENIbHAS JIMHUSA B U3YYEHUU T€OMETPHUHU.
[Ipu pemnienuu 3aga4 NPaKTUYECKOTO XapakTepa OOYUYarOIIUHCA YYUTCA CTPOUTH
MaTeMaTUYECKUEe MOJEIM peaJbHbIX JKW3HEHHBIX CUTyallu, MPOBOJAUTH
BBIYMCIIEHUS U OLIEHUBATh aJIEKBATHOCTD MOJIYYEHHOT'O pe3yJibTaTa.

Kpaiine BaxHO TOMYEPKUBATH CBS3M TEOMETPUU C JAPYTUMH y4YCOHBIMU
npeaMeTaMu, MOTUBUPOBAThH UCIIOJIB30BAThH ONPEIEICHUS TeOMETPUUYECKUX (Uryp
U TIOHATHM, JEMOHCTPUPOBATH NMPUMEHEHUE TOJYUYEHHBIX YMEHUU B (PU3UKE U
TEXHUKE. OTH CBA3M Haumbosiee SpKO BHUAHBI B TeMax «BekTops»,
«Tpuronomerpuueckne COOTHOLIEHUs», «Merox koopauHaty u «Teopema
[Tudaropar.

VYueOnbiii kypc «l'eomerpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3Ielibl
conepxxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CBoiicTBay, «M3mepeHue
FEOMETPUUYECKUX  BEIUYUH», «JleKkapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopby», «JIBrKeHUS TII0CKOCTHY, «[IpeobpazoBaHust mog00us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBogutcst 204 yaca: B 7 kiacce
— 68 4vacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHME OBYYEHUA
7 KIIACC

Hauanbubie nonstus reomerpun. Touka, psamas, OTpE30K, Jayd. YToi. Buasl
yrioB. BeprukaneHble W CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOToyroJjibHUK. [TapannenbHoCTh U NEPIEHANUKYIIPHOCTD MPSAMBIX.

Cummerpuunble  ¢urypsl. OCHOBHbIE CBOWCTBA OCEBOW CHUMMETPUHU.
IIprMepbl CUMMETPHUH B OKPYKAKOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHMSI C THOMOIIBK LUPKYJSI W JIMHEUMKH. TpeyronbHUK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApeHHBIH U PaBHOCTOPOHHUU  TpPEyroiabHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa ¥ MNpU3HAKU pPaBHOOENPEHHOro TpeyrojibHuka. IlpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa ¥ MPU3HAKU NapaJUIeIbHbIX MpsAMbIX. CyMMa yTJIOB TPEYTroJIbHUKA.
Bremnue yriel TpeyrojgbHUKa.

[IpsamoyronbHblid  TpeyroinbHUK. CBOHCTBO MEIHWAaHbl IPSMOYTOJIBHOIO
TPEYroJibHUKa, MPOBEAEHHOW K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYroJbHUKOB. [IpsIMOYTOJIbHBIN TPEYroJIbHUK € YIiioM B 30°.

HepaBencTBa B reomerpun: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OONbIIeM yriie U OOJbIIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

l'eomerpuueckoe Mecto TOYeK. buccektpuca yria W CEepeIUHHBIN
NEPIEHAUKYJISAP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOYEK.

OKpyXHOCTp MW Kpyr, XOpAa M JHWaMeTp, HUX CBOWCTBAa. B3amMHOe
pacmoIOKEHUE OKPYKHOCTU M mpsiMou. KacarenbHas M cekylias K OKPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yrojl. BrnucaHHas u ONHUCAaHHAs OKPYXKHOCTHU
TPEYrOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npusHaku U cBoucTsa. YacTHbie
cllyyau MapajuieorpaMMoB (IIPsIMOYT'OJIbHUK, pOMO, KBaJpar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuusi, €€ CBOICTBAa M NPU3HAKHU.
[IpssMmoyrosibHast Tpaneuus.

Meron ynsoenuss menuassl. LleHTtpanbHas cumMmerpus. Teopema dDaneca u
TEOpeMa O IPONOPLUHUOHAIBHBIX OTPE3KaX.

Cpennue JIMHAM TPEYTrOJIbHKUKA U Tpaneuuu. LeHTp Macc TpeyrojapHuUKa.



[TogoOue TpeyroabHUKOB, Kod(duuueHnt mogoous. IlpuszHaku mnomoOus
TPEYroibHUKOB. [IpuMeHeHne no1o0us npy pelieHuy MPakKTUIECKUX 3a1ad.

CroiicTBa 1omaae reomerpudeckux ¢uryp. dopmynsl s 1UIOMIAIA
TpEeyrojibHUKA, TMapajuieiorpaMma, pomo6a u Tpaneruu. OTHOIIEHWE TIUIomaaen
NOI00HBIX (UTYP.

Brruuciienue riomanerd TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenune teopemsr Iludaropa mnpu perneHun
MPaKTUYECKUX 3a]1ay.

CuHyc, KOCHHYC, TaHT€HC OCTPOro yrijla IpsIMOYTOJIbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpHUroHOMETpUYecKne (yHKIIUH
yraoB B 30, 45 u 60°.

Brnucannble ¥ UEHTpadbHBIE YIJIBI, YrOJ MEXIY KacaTelIbHOW U XOpJIOH.
Yrael  MeXay ~XopAamMd M CeKyluMMHM. BrnucaHHble W ONUCAHHBIC
YeThIpEXYTOJIbHUKU. B3auMHoe pacnoniokeHue AByX OKpykHocTel. Kacanue
okpyx)HocTei. OOI1Ire KacaTeabHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TpeyronbHHKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne npakTHUecKMx 3adad4 C HUCIOJIb30BAHUEM TEOPEMbI KOCHUHYCOB U
TE€OPEMBI CUHYCOB.

[IpeobpazoBanue noaodust. [logoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpoOU3BENEHUM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACATEIbHOM.

Bekrop, mmuHa  (MOAyNnb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPHI,
OPOTUBOIIOJIOKHO  HAIpaBJICHHbIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HaJ BEKTOpaMH. PaziiokeHue BEKTOpa N0 JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsspHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOU U OKPYKHOCTH
B KOOPAMHATAX, [IEPECEUCHUE OKPYKHOCTEN U MPAMBIX. METOl KOOPAUHAT U €T0
IPUMEHEHHE.

[IpaBunbHbIE MHOrOYrojapHUKM. [[nmuHa oOkpyxHOCTH. I'pamycHas wu
paauaHHas Mepa yria, BBIYMCIEHHE JUIMH JOyr okpyxHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBWOKEHUS TIOCKOCTH M BHYTPEHHHE CUMMETpUU (QUryp (seMeHTapHbIe
npeactasnenus). [lapannensueiit nepenoc. [ToBopoT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE Ppe3yJabTaTbhl OCBOCHMS IPOrpaMMbl  y4yeOHOTO Kypca
«"eoMeTpus» XapaKTepU3yIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHUE:

NpOSIBIICHUEM HWHTEPECA K MPOIUIOMY UM  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MAaTe€MaTHYE€CKOW IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JOCTIKEHUN B IPYTUX HayKax W MPUKIATHBIX cepax;

2) rpa:xkIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEHN TpakKJaHUHA M peau3alliu ero
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3TUYHBIX CTPYKTYp, SBJIEHUH, MPOIEAYp TPakIaHCKOro o0IiecTBa (HampuMmep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ATUYECKUX MPOOJIeM, CBSI3aHHBIX
C TMPAKTUYECKUM TPUMEHEHUEM JOCTHKECHUN HayKHh, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ay
MaTeMaTUYECKOW HAIpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOTO
o0pa30oBaHUsS Ha TPOTSHKCHHHM BCEH JKM3HUW IJISl YCTENHON MpodeccrHoHaTbHOM
JESATETbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHUBUAYAIIBHOU TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB M O0IECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K  SMOLMOHAJIBHOMY UM  3CTETUYECKOMY BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlau, pEIICHUM, pacCyXJAeHUH, YMEHHUIO BHUICTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHMEHTAIIMEd B JICITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeIOBEKa, MPHUPOILI U
oOIIecTBa, MOHMMaHUEM MaTeMaTHYeCKOW Hayku Kak cdepbl dYenoBedyecKon
NEATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JJISI Pa3BUTHS LUBUJIM3ALINM,
OBJIQJICHUEM SI3IKOM MATEMaTHKU M MATEMATHYECKOW KYJIbTYPOW KaK CPEICTBOM
MO3HAHUSI MHUPA, OBJIAJAECHUEM MPOCTEUIIUMHU HABBIKAMHU HCCJIEA0BATEIBCKOU
NEeATENbHOCTH;



6) ¢usnmueckoe BocnuraHue, (GopMHpOBaHHME KYJIbTYPbl 310POBbSl H
3MOLMOHAJIBHOIO 0J1arOMOyYus:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBS, BEIEHUS  3J0pOBOro  o0Opaza JKM3HM  (30pOBOE  TNHTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTbH), C(OPMHUPOBAHHOCTHIO HaBbIKa pEeQIIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'0 K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOEe BOCTINTAHME:

OpUEHTalMell HAa IPUMEHEHUE MAaTEMATUUYECKUX 3HAHUU IS PElIeHMs 3a1ad
B 00JJACTU COXPAHHOCTU OKpY)KaloIIeW cpeabl, IUIAHUPOBAHMS MOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUI JUIsl OKpY’Karolleld cpeabl, OCO3HaAaHUEM
[JI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX pEeLICHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM COUMAJIBHOW M NMPHUPOTHOH
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESATENbHOCTh, B TOM YHCIIE
YMEHHUE YYUThCA y JPYTUX JIIOAEH, MpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBI0O B (OpPMHUpPOBAaHMM HOBBIX 3HAaHUW, B TOM YHCIIE
(GbopMynupoBaTh UEH, MOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JE(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MIIaHUPOBaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYalMI0 KaK BbBI30B, TPEOYIOIIUMU KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAEMble PEIICHUs W JAEUCTBUSA, (OPMYIHpPOBATH U OLEHUBATH PUCKU U
HOCTIEACTBUS, (POPMUPOBATH ONBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
Io3HaBare/ibHBbIC YHUBEPCAJIbHbIC YUeOHBIC 1eiiCTBUA

ba3oBble jlornyecKkue 1eMcTBUA:

e BBUIBJIATH U XapPAKTEPU30BATH CYLIECTBEHHBIE NPU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHOIIEHWH MEXAY MOHATUAMH, (HOPMYITHPOBATH
ONpENENICHUs]  INOHATHM, YCTAHABIMBATH  CYIIECTBEHHBIM  NPHU3HAK
KJaccu(uKauy, OCHOBaHUsS Jig OOOOIIEHHUS W CpPaBHEHUS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN34,

e BOCIpUHUMATh, (OPMYIHPOBaTH M  NPEOOpPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTpPULATENbHBIC, €IMHUYHBIEC, YacCTHbIE W OOUIHeE,
YCIIOBHBIE;



BBISIBJISITh ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (akTax, JAHHBIX, HAONIOACHUSIX U YTBEPXKICHUSX,
npeajaraTb KpUTEpUU JUIsl BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;
JeNaTh BBIBOJABI C HCIIONB30BAHHEM 3aKOHOB JIOTMKH, JENYKTHBHBIX H
VMHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHU 110 aHAJIOTHH;

pa30OupaTh J10Ka3aTelIbCcTBA MATEMATHUYECKUX YTBEPKIECHUHN (MPSMbIE U OT
IPOTUBHOI0), MPOBOJAUTH CAMOCTOATEIBHO HECIIOKHBIE JI0KA3aTelbCTBA
MaTeMaTUYeCKuX (aKTOB, BBICTPAaWBaTh apPryMEHTAlMI0, MNPHUBOIUTH
IpUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh C€rnoco0 pelieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh Haubojee MOAXOMAUIMM C ydéToMm
CaMOCTOSITEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarejbCcKHue JeHCTBHA.

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIICIOBATCIbLCKUNA HWHCTPYMEHT ITO3HAHUS,
(bopMyIHpOBaTh BOIPOCH], (PUKCHPYIOIIME MPOTHBOpPEUYHE, MPOOIeMY,
CaMOCTOSITCJIbHO ~YCTAaHaBIIMBaTh HMCKOMOE M JIaHHOE, (HOPMHPOBATH
TUIIOTE3Y, aprYMEHTHPOBATh CBOIO IMO3UIINI0, MHEHHUE,

NPOBOJUTh IO CaMOCTOSATEIBHO COCTaBJICHHOMY TIUIAHY HECIIOXHBIN
AKCTICPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTHIECKOTro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITEILHO (hOPMYIUPOBATH 00OOIEHHS] U BBIBOJBI MO pe3yjbTaTam
NPOBEIEHHOTO HAOJIIOICHUS, HWCCIICIOBAHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHHIA;

NPOTHO3MPOBATh BO3MOXKHOE pPa3BHUTHE IMPOIECCa, a TAKKE BBIIBHUTATh
IPE/ITOI0KEHHUS O €ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmei:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIIMH, JAHHBIX,
HEOOXOAMMBIX JIJISl PELICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
uH(GOpPMAITUIO PA3JIUYHBIX BUAOB U (POPM Ipe/ICTaBICHNUS,

BbIOWpaTh GopMy TpeACTaBiICHUS WHPOPMAMA ¢ HWLIIOCTPUPOBATH
peliaeMble 3aaud CXeMaMu, JuarpaMMaMH, HWHOM Tpadukod H uX
KOMOWHAIIUSIMU;

OLICHMBATh HAASHKHOCTh HMHQOpPMALMK IO KPUTEPHSIM, MPEII0KEHHBIM
yUUTENIEeM WK CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE yUeOHbIE 1eHCTBUS:

BOCIIPUHUMATH U q)OpMy.TII/IpOBaTB CYXKIACHUA B COOTBCTCTBUH C YCIOBUAMU
" OCjsIMu O6HIGHHH, SICHO, TOYHO, I'PAMOTHO BbIPA’XaTb CBOXO TOUKY 3PCHHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJAY PELICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJy4YEHHBIN pe3yNbTarT;

B X0JI¢ 00CYXXJICHHS 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY O0CYXIa€MON TEMBI,
npo0OJIeMbl, pelIaeMoi 3a/1aud, BHICKA3bIBaTh UICH, HAIIEJIEHHbIE HA TTOWCK
pElIeHUsl, COIOCTABIAThH CBOM CYXKACHUS C CYXICHUSIMU JPYrux
YYaCTHUKOB JHayiora, OoOHApYyXWBaTh pa3iiyue W CXOJICTBO MO3WIIUH, B
KOpPPEKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
MPEACTABIATh pe3yIabTaThI penieHus 3a/1a4u, AKCIIEPUMEHTA,
WCCIICIOBAaHUS, TIPOCKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILICHUS
C yu€ToM 3aja4 Mpe3eHTAIlUh U OCOOEHHOCTEN ayAUTOPUH;

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUYaTbHON
paboThI MPHU PEIICHUN YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

NPUHUMATH 11€1b COBMECTHOM AESATENbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOU paboThl, pacnpenensatb BHAbl pabOT, J10roBapuBaThCH,
00CyXXIaTh MpOIIecC U pe3ydabTar paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIFOJICH

y4acTBOBAaTb B TIpymHmnoBbIX ¢opmax paboTel (00CyxkaeHus, OOMEH
MHEHHSIMHU, MO3TOBBIE IITYPMbI U IPYTHE), BBITIOIHATH CBOIO YacTh pabOThI
U KOOPAWMHUPOBATH CBOM JIEUCTBUA C JPYTMMH WIEHAMU KOMAaH]IbI,
OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIaJa B OOUIMH MPOAYKT IO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSTENFHO COCTAaBJATH IUIAH, alTOPUTM pelIeHHs 3aAaud (WIH ero
4acTh), BBIOMpATh CHOCOO pelieHusi ¢ y4€TOM HMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATb U KOPPEKTUPOBATH
BapUaHTHI PEIIEHUI C Y4ETOM HOBOM MH(MOpPMALIIH.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoIlecca 1 pe3yibTara
pElIeHUsT MaTEMaTUYECKOM 3a/1auu;

MpEeABUIECTh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh MPU PEIICHUHN 3aa4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa JIEATEIbHOCTH MOCTABICHHON IEIU U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTHKCHHUS WU HEIOCTIKECHHS 1IEJH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 KJjacce OOYyYalOUIMHCS TOMYYUT CIEAYIONINE
MPEAMETHBIE PE3YIIbTATHI:

Pacno3naBaTh M3ydeHHBIE TEOMETPUUECKUE (UTYpPBI, ONPEACTATh UX
B3aMMHOE DACIOJIOKEHHE, H300pakaThb T'e€OMETpUYecCKUe (UTYphI, BBITOIHSITH
YEPTEXKU IO YCIOBHUIO 3ahauu. V3MepsATh JIMHEHHBIE W YIJIOBBIE BEIIUYHHBI.
PemaTe 3a1a4n Ha BEIYMCIIEHUE IJIMH OTPE3KOB U BEJIUYMH YIJIOB.

Henate rpyOyl0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B
peaIbHOM JKM3HHU, Pa3MEPOB NPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl 3THX
00BEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaThCs NpPU3HAKAMM PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BATh
NPU3HAKHU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB P PEIICHUH 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKIACHUS C MCIOJB30BAHHUEM I€OMETPHUYECKUX
TEOPEM.

[Tonp30BaThCA MpU3HAKAMHU PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIIOTEHY3€  MPSIMOYTOJBHOIO
TPEYTOJIbHUKA, B PEIICHUN T€OMETPUUECKHX 3a]1a4.

OnpenensTe napauieIbHOCTh IPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOpbIE 00pa3yer
¢ HUMU cekymas. OnpenensaTs napauieJIbHOCTh NPSMBIX C MTOMOIIBIO PaBEHCTBA
pacCTOSIHUAN OT TOYEK OJHOM MPSMOU 10 TOYEK APYrOM MPSMOM.

Pemiats 3aaun Ha KileTyaToM Oymare.

[IpoBOIUTH BBIYUCICHUS M HAXOAWTh YHUCIOBbIE MU OYKBEHHBIC 3HAUYCHHUS
JIJIOB B TEOMETPUYECKUX 3aJayaX C MCHOJIb30BAHHMEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBbHHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MIEPECECUCHUN JBYX NapauIeIbHBIX NPSAMBIX CEKylled. Pemare mnpakTuyeckue
3a71a4M Ha HAXOXKJECHUE YTJIOB.

Biaserp MmoOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPENeIATh
OMCCEKTPHCY yIJla U CEPEAUHHBIN MEPICHIUKYISP K OTPE3KY KaK T€OMETPUUECKHE
MecTa TOYEK.

@opMyIMpPOBaTh OMNPEAEIEHU OKPYKHOCTH M Kpyra, XOpIbl U JUAMETPa
OKPYKHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA MPU
pelIeHnN 3a7ay.

Brnagers MmoHsATHEM ONMMCAHHON OKOJIO TPEYroJIbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonb3oBaThcs pakTaMu O TOM, YTO OHUCCEKTPUCHI YIJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, WU O TOM, YTO CEPEAUHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOU TOUKE.

Brnagerp noHsiTHEM KacaTelbHOW K OKPY>XKHOCTH, MOJIB30BATHCSI TEOPEMOU O
NEPNEHAUKYJIIPHOCTU KacaTelbHON U paanyca, MPOBEAEHHOIO K TOUKE KaCaHUsI.



[Tonb30BaThCs MPOCTEHIIMMH T€OMETPUUYECKUMU HEPABEHCTBAMU, [TOHUMATh
VX IIPAKTUYECKUU CMBICI.

[IpoBOIUTH OCHOBHBIE TE€OMETPUUECKUE TTOCTPOCHHSI C TOMOIIBIO LIUPKYJIIS U
JIMHEUKMU.

K xonHiy oOyuenus B 8 KJjacce 0Oy4arOUIUMHCSA TOMYYUT CIEAYIONINE
IpeIMETHbIE PEe3yJIbTaThI:

PacniosHaBaTh OCHOBHBIE BUJIBl YETHIPEXYTOJBHUKOB, MX DIJIEMEHTHI,
NI0JIb30BAThCSl UX CBOWCTBAMM MPU PELIEHUH F'€OMETPUYECKHX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM IEPECEUYEHHS] MEIHAaH TPEYrojbHHUKa (LIEHTpa
MAacc) B peILlIEHUH 3a/1ay.

Bnanerp noHsTHEM cpelHEN JMHUM TPEYrojibHUKA M Tpareuuu, IpUMEHATh
UX CBOWCTBAa IpHU pELIEHUWU TeoMeTpuueckux 3anad. [lonb3oBaTbes Teopemon
Qasieca ¥ TEOPEMOU O IPOMOPLIMOHATIBHBIX OTPE3KaxX, IPUMEHITh UX JJISl PEIICHHUS
NPAKTUYECKUX 3a]1a4.

[IpuMeHATh NpU3HAKK NOJ00US TPEYTOJbHUKOB B PELICHUH T'€OMETPUUECKUX
3az1ay.

[Tonb3oBaTecss Teopemoirn [ludaropa npmsg pemieHUss TE€OMETPUUYECKUX U
npakTUYeckux 3aaad. CTpOUTh MaTeMaTHYEeCKyl0 MOJENb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JIJIUHBI.

Brnagerp nNOHATHSMH CHHYyCa, KOCHMHYCa M TaHIE€HCa OCTPOro yria
OpSIMOYTOJIBHOTO TpeyroiibHUKA. [1oab30BaThbCsl STUMU MOHATHSIMU ISl PELICHUS
NPAKTUYECKUX 3a]1a4.

Borancasate (pa3nuyHbIMU crioco0aMu) IUIOUIA/lb TPEYTrOJbHUKA U IIOLIAAH
MHOTOYTOJNBbHBIX  (uUryp (mONB3ysCh, TA€ HEOOXOAMMO, KaJIbKYJISTOPOM).
[IpuMeHsTh MoMyYeHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Bnagerp NOHATHSAMM BIHCAHHOTO M LEHTPAJbHOrO yrja, MCIOJIb30BAThH
TEOpPEMbI O BIUCAHHBIX YIJIAX, YIJIaxX MEXIY XOpAaMHU (CEKYLUIUMH) U YIie MEeXAy
KAcaTeIbHOM ¥ XOPAOU NPH PENICHNH I'€OMETPUYECKUX 3aa4.

Bnanere moHATHEM OMMCAHHOTO YETBHIPEXYTOJbHHKA, MPUMEHSATH CBOMCTBA
OIKMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[IpuMeHATh MONy4EHHbIE 3HAHUS HA NPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJIENH JUISl 33]1a4 PeAIbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHHS
C NpPUMEHEHUEM TMOA00US W TPUTOHOMETPHUM (MONB3YACh, IA€ HEOOXOIUMO,
KaJIbKYJIATOPOM).

K koHmy oOydenms B 9 kJacce OOYYarOIIMICS IOJYYHT CICTYIOIIUE
peIMETHbIE PE3yJIbTaThI:

3HaThb TPUTOHOMETpUYECKHE (YHKIMH OCTPBIX YIJOB, HAXOJUTh C UX
[OMOIIBIO PA3JIMYHbIE 3JEMEHTHI MPSAMOYI'OJBHOIO TPEYrojbHUKA («pelIeHue



IPSMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIbIO KAIBKYISTOPA) AJIUHbI
U YTJIbI 1J19 HETAOJUYHBIX 3HaYCHUM.

[Tonws3oBaThes GpopmyiiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM [IJI1 HAXOXKJEHHS COOTHOLIEHUH MEXIY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnons30BaTh TEOpEMBbI CUHYCOB U KOCHHYCOB ISl HAXOXKEHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTroJIbHUKOBY), MPUMEHSITh HUX TpHU
pEelIeHNN TeOMETPUYECKUX 3aay.

Brnanerp moHsATHUSIMHM  npeoOpa3oBaHUS  MOJO0OUS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX Puryp. [Tonb30BaThCs CBOMCTBAMHM MOI00US MPOU3BOJIBHBIX
buryp, ymeTb BBIYUCIATH [UJIMHBI W HAXOAWTh YIJbl y TOAOOHBIX QUryp.
[IpumeHsaTh cBOMCTBA MOAOOMS B MPAKTUUECKUX 3ajJadax. YMETh MNPHUBOIUTH
OpUMEPbI TOJOOHBIX PUTYP B OKPY’KAOIIEM MHUPE.

[Tonb30BaThCa TEOPEMAMU O MTPOU3BEIECHUU OTPE3KOB XOPH, O MPOU3BEACHUN
OTPE3KOB CEKYIINX, O KBaAPaTe KacaTeIbHOM.

[Tonp30oBaThCS BEKTOpAaMH, MOHUMATh MX TEOMETPUUECKUN U (HU3UUYECKUN
CMBICJI, TPUMEHATh WX B PEIICHUU TE€OMETPUYECKUX U (U3UYECKUX 3ajad.
[IpuMeHsTH CKaNSIPHOE MPOU3BEICHUE BEKTOPOB JJIsl HAXOXKAECHUS JIJTUH U YTJIOB.

[Tonp30BaThCs METOJOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B
pElIEHNH FT€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.

Brnanerp MOHATUSMU MPaBWIBHOTO MHOTOYTOJBHHKA, JIMHBI OKPY>KHOCTH,
JUIMHBI JyTU OKPY>KHOCTH W paJIMaHHOM MEpbl yIjia, YMETh BBIYUCIATH IUIOMIAIb
Kpyra u ero yactei. [I[puMeHsTh oy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxomute ocu (Wi TEHTPBI) CUMMETpUH (PUTYp, TPUMEHSATH ABUKCHUS
IJIOCKOCTH B IMPOCTEUIINX CITydasX.

[IprMeHATh MONYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJIEJIH JJISl 33/1a4 peajibHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYHCICHUS
C TPUMCHEHHEM TOM00WS M TPUTOHOMETPUYECKUX (QYHKIUN (TIOIB3YSICh, TIIE
HEO00XOUMO, KAJIbKYJISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHme pa3iesioB U TeM nugpoBbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (1upp )
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoTsI padoThbI
pecypcbl
[Ipocreiimme reomerpuueckue GUTYPHI U
I/DI() cBoiicTBa. U3me eime reOMj; I/I}"lpeCKI/IX 14 bubamorera LOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYHMH
bubmmoreka [IOK
TpeyrombHiicn 22 1 https://m.edsoo.ru/7f415e2e
[TapannensHble npsiMbIe, CyMMa yTJIOB 14 1 bu6muoteka LIOK
TPEYroJIbHUKA https://m.edso0.ru/7f415e2e
OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnmoreka [JOK
MIOCTPOEHNUS https://m.edsoo.ru/7f415e2e
. bubnmoreka [JOK
losTopenne, obobmenne 3nannuii 4 ! https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




8 KUIACC

KoanuectBo yacos DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3aesoB U TeM nudposbie
Ne n/m P Kontpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
N bu6mmoreka [IOK
L HerbipexyrombHiicn 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa o
2 MPOMOPIMOHANIBHBIX OTPE3Kax, MOJ00HBIC 15 1 buommorexa LOK
poTiopH P - HOA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Inomane. Haxoxaenue miomanein
3 Tpe mOJfLHI/IKOB u f/IHoro OJfI;IHHHx ¢bur 14 1 bubamorexa [OK
peyr a P https://m.edsoo.ru/7f417e18
[Tnomanu nonodHbIX puryp
Teopema Iudaropa u Hauana bubnnoreka [IOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTuBl B OKpY’)KHOCTH. Brincanssle n
5 ONMCAaHHbBIEC YETHIPEX YT OJIbHUKHU. 13 1 bubnnoreka [IOK
Kacarenbnbie k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
. bu6mmoreka [IOK
6 [ToBTOpeHue, 0000IICHNE 3HAHNI 4 1 httos://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KVIIACC

KonunuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bu6mmoreka [IOK
CHUHYCOB. PelieHne TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nogobust. Merpuueckue 10 1 bu6nuorexa [IOK
COOTHOUICHUS B OKPY’KHOCTHU https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 Bextopel 12 L https://m.edsoo.ru/7f41al2c
Bbu6moreka [JOK
4 JlexapToBbI KOOPIMHATHI HA TJIOCKOCTH 9 1 httos://m.edsoo.ru/7f41a12¢
[TpaBunbHBIE MHOTOYTONBHUKH. JTHHA
5 OIE) YKHOCTH | TIIIO y; b Kpyra 8 8 bubmmorexa [JOK
Py H Hu pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune mromanei
bu6moreka [IOK
6 JBHIKCHIS TI10CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 060061IeHNE, CHCTEMAaTU3alIUs 7 5 bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Maremaruka. ['eomerpusi: 7-9-e kiacchl: 6a30BbIN ypOBEHB: YUeOHUK, 7-9
kiaccel / Atanacsia JI.C., byry3oB B.®., Kanomiies C.b. u apyrue,
AxumonepHoe obuiectBo «M3narensctBo «lIpocBenieHue»
METOIANUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Maremaruka. ['eomerpus: 7-9-e kmaccel: 6a30BbIi YPOBEHb: METOAMYECKOE
nocobue K nmpeaMeTHOW TuHUH yaeOHuKoB 1o reomerpun JI. C. AtanacsHa, B.
®. byry3osa, C. b., Kagomuepa u ap./ — 2-e usn., crep. — Mocksa:
[Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
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