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HOACHUTEJBHASA 3AIIMCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX pa3AefioOB IIKOJIbHOW MaTeMaTHKH,
UMEIOLINI CBOEH IIeNIbl0 00ECTIeYnTh M3yYeHHE CBOWCTB M pa3sMepoB (QUIyp, UX
OTHOIIEHWH M B3aUMHOE pPAacloJOXKEHUE, ONHUPACTCs Ha  JIOTUYECKYIO,
J0Ka3aTeNIbHYI0 JUHMIO. LIeHHOCTh M3ydYeHMs] F€OMETPUM Ha YPOBHE OCHOBHOIO
oOmero o0pa3oBaHMs 3aKJIOYAETCA B TOM, YTO OOYyYarOUIUICS YUUTCA MPOBOJUTH
JOKa3aTeJIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHUYECKUE YMO3AKIIOUECHHS, JOKA3bIBATh
UCTHUHHBIC YTBEP)KIIEHUS U CTPOUTH KOHTPIPUMEPHI K JOXKHBIM, IPOBOAUTH
paccyXaeHHUs «OT HPOTHUBHOIO», OTIMYAaTh CBOWCTBAa OT  IPHU3HAKOB,
(opMyIMpOBaTH OOPATHBIE YTBEPHKACHUS.

Bropoii menpi0 u3ydeHHs TEOMETPHH SBISETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTa NpPU PEIICHUH KaK MaTeMaTU4YeCKUX, TaK U MPAKTUUYECKUX 3ajad,
BCTpEUAIOUINXCS B peajdbHOW ku3HU. OOyuaromuiics JTOJDKEH HaydYuTbCs
ONPENEIUTh T€OMETPUUECKYIO (QUTYpY, ONMHCATh CIOBAMHU JAHHBIA YEPTEX WIIU
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIBHOTO Y4acTKa, paCCUUTaTh HEOOXOIUMYIO JUIMHY
ONTOBOJOKOHHOIO Ka0enss win TpeOyemble pa3Mepbl rapaxka JJjisi aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTEIbHAS JIMHUSA B W3YYCHHH T€OMETPHH.
[Ipu pemieHun 3anad MPaKTUYECKOTO XapakTepa OOy4YarOLIUMCS YUYUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIU  PEANbHBIX JKU3HEHHBIX CUTyalud, MPOBOAMTH
BBIUMCIICHUS U OIIEHUBATh aJIEKBATHOCTb MOTYYEHHOT'O pe3yJibTara.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U TI'E€OMETPUM C JAPYTUMHU Y4EOHBIMU
npeaMeTaMi, MOTHBHUPOBATh MCIIOIB30BaTh OMPEICICHUS TeOMETPHUECKUX PUTYD
U TIOHATUH, JIEMOHCTPUPOBATH NMPHUMEHEHHE MOJYYEHHBIX YMEHUH B (U3UKE U
TEXHUKE. OTH CBA3M Haubojee SpKO BHIHBI B TeMax «Bekropby,
«TpuroHomerpuueckue cooTHouleHus», «Metog koopauHaty U «Teopema
[Tudaropay.

VY4eOHblil Kypc «l'eomeTpus» BKIIOYAET CIEAYIOLIUE OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue Gurypsl M HUX cBoWcTBay, «l3MepeHue
r€OMETPUUYECKUX  BEIWYUH», «JleKapTOBBI KOOpAMHATHI HA  IJIOCKOCTHY,
«Bektopb», «/IBrkeHus maockocT», «[IpeodpazoBanus moaoous».

Ha n3yuenue yuebHoro kypca «I'eomerpusi» orBoautcsa 204 gaca: B 7 kacce
— 68 4JacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henel0), B 9
Kiacce — 68 JacoB (2 Jaca B HEJIEIIO).



COAEPXAHUE OBYYEHUA
7 KIIACC

HauanbHnbie nonsaTus reomerpun. Touka, npsimasi, OTPE30K, Jyd. Yroa. Buasl
yriioB. BeprukanbHble © cMmexHble yriabl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapannenbHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX.

Cummetpuunbie  purypsl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHH.
[Ipumepbl CUMMETPUH B OKPYIKAIOLLIEM MUPE.

OCHOBHBIE MOCTPOEHHUSI C MOMOIIBIO LUPKYJIS W JUHEWKU. TpeyrojibHUK.
Bricora, Mmequana, GuccekTpurica, UX CBOMCTBA.

PaBHOOEApeHHBIN U  PABHOCTOPOHHMM  TpeyroilbHUKH. HepaBeHcTBO
TPEYTOJIbHUKA.

CBoiicTBa ¥ TpPU3HAKA PaBHOOEAPEHHOro0 TpeyroiabHuka. [lpuzHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa U PU3HAKY NApAIIIETbHBIX MPsIMbIX. CyMMa yIriioB TPEYTOJbHUKA.
BHemninue yribl TpeyroiabHuKa.

[IpssMOyToOJIbHBIA  TPEYroiabHUK. (CBOWCTBO MEIHMAHBI MPSMOYTOJBHOTO
TPEyroJIbHUKa,  IPOBEAEHHOM K  rumnoreHys3e. lIpu3Haku  paBeHCTBa
IPSMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTONBHBIN TPEYTOJIbHUK € yIIIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[TepneHaukynsip ¥ HAKJIOHHASL.

['eomerpuueckoe MecTto TOYeK. buccekrpuca yrima W CEpeaUHHBIN
NEPIEHAUKYJISIP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy»XHOCTb W KpyI, XOpJa M JHaMETp, HUX CBoMcTBa. B3aumnoe
pPacroJIOKEHUE OKPYKHOCTU M mpsiMor. KacarenbHas M cekyllas K OKPY>KHOCTH.
OKpy>XHOCTb, BIIMCaHHasT B Yroj. BrnucaHHas u ONUCAaHHAA OKPYXHOCTH
TPEYTOJIbHUKA.

8 KJIACC

Yereipéxyronbauku. [lapamnenorpamMm, ero nmprusHakyd U cBoMcTBa. YacTHbIe
cllyyau HapajuiesiorpaMMoB (IIPSMOYTOJIBHUK, poMO, KBajpar), UX IMPU3HAKU U
cBoiicTBa. Tpamemnus, paBHOOOKas Tpamenus, €€ CBONCTBA M MPU3HAKHU.
[IpsimoyroJsibHas Tpanenus.

Meton ynBoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeOpeEMa O MPOMOPIUOHAIBHBIX OTPE3KaX.

CpenHue TuHUU TPEYTOJIbHUKA U Tpaneuu. LleHnTp macc TpeyrojabHuKa.



[Togobue TtpeyroiabHUKOB, Kodbdumment mnomodus. [lpusnaku mnomoOus
TPEeYroJbHUKOB. [I[puMeHeHne moqo0ust Mpy pemieHn: MPAaKTUYECKUX 3a/1a4.

CpolicTBa momaaed reomerpuueckux ¢uryp. P@opMynbl i IUIOLIAAU
TPEYroJIbHUKA, TapajjienorpaMma, pomOa u Tpaneruu. OTHOIICHHUE IUIONIaIeH
01I00HBIX GUTYP.

Borunciienne miomnanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenme teopemsr Iludaropa npum pemieHUn
IPAKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TAHT'€HC OCTPOTO YyIJIa MPSIMOYTOJbHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuUroHOMETpUYecKne (QyHKINH
yriioB B 30, 45 u 60°.

BrvcanHple W LEHTpalIbHBIE YTJIBI, YOl MEXKIy KacaTelIbHONH U XOpHOil.
Yrael  MeXOy ~— XOpJaMH U CEeKyIIMMHU. BrucaHHble U ONUCaHHBIC
YEeTBIPEXYTOJBbHUKU. B3auMHOE pacmnosio)keHue ABYyX OKpyxxkHocTen. Kacanue
okpy>kHocTell. OOlue KacaTeabHbIe K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc ymioB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIBI IPUBEACHUS.

Pemienne TtpeyronbHukoB. TeopemMa KOCHMHYCOB UM TEOpeMa CHHYCOB.
Pemienne mnpakTHdecKUX 3adad C HUCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB H
TE€OPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [1ogo01e cCOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O NPOMU3BENEHMM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJAPaTe KacaTeJIbHOM.

Bektop, anuHa  (MOAyib)  BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPBI,
IIPOTUBOITOJIOKHO ~ HAIIPABJICHHBIE  BEKTOPBL,  KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpalUM HaJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BekTOopaMm. KoopaunaTel BekTopa. CKalsipHOE NPOW3BEICHHE
BEKTOPOB, IPUMEHECHUE JJIS1 HAXOXKICHUS JJIMH U YTJIOB.

JlekapToBbI KOOPAMHATHI HA ITUIOCKOCTHU. Y PAaBHEHUS IPSMOU U OKPYKHOCTH
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN U MPSMBIX. METOl KOOpAUHAT U €r0
IIPUMEHEHNE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmHa OKpyxkHOCTH. I'pamycHas u
paauaHHas Mepa yria, BBIYHMCICHHME JUIMH YT OKpy»XHocTed. IInmomane kpyra,
CEKTOpa, CErMEHTA.

JIBKeHUsT TUIOCKOCTH M BHYTPEHHUE cHUMMETpuu (uryp (dJIeMeHTapHbIe
npenacrasienus). [lapannensusiii nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHHS TMPOTPpaMMbl yd4eOHOTO Kypca
«"eomeTpus» XapaKTEepPU3yOTCS:

1) naTpuoTHYEeCKOe BOCIIMTAHHE:

[IPOSIBJICHUEM HHTEpPEca K NPOLUIOMY U  HACTOALIEMY POCCHUHCKON
MaTeMaTUKH, IIEHHOCTHBIM  OTHOIIEHWEM K JIOCTHKCHUSM  POCCHUCKHUX
MAaTEMAaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJIbI, K HMCIIOJb30BAHUIO ITHUX
JTOCTHKEHUN B IPYTUX HayKax M MPUKJIAIHBIX cepax;

2) rpaskIaHCcKoe H TYXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMTOJTHEHUIO 00SI3aHHOCTEH TpakIaHWHA U PEaTM3aI[UN €TO
npaB, TPEJACTAaBICHUEM O MaTEMaTHYCCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYP, SBICHUN, TPOIEAYP TPAKIAHCKOTO OOIIeCcCTBa (Harmpumep,
BBIOOPEI, OIPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STHUCCKUX MPOOJIEM, CBI3aHHBIX
C TPaKTUYECKUM IPUMCHEHUEM JIOCTH)KCHHM HayKH, OCO3HAHHEM BaXKHOCTH
MOPAJTbHO-3THYECKHUX MTPUHITUIIOB B ACATCIBHOCTH YUYEHOTO;

3) TpyA0OBOE BOCIIHTAHME:

YCTAaHOBKOM Ha aKTHBHOE YyYacTHE B PEIICHUHU MPAKTHYCCKUX 3aj]1ad
MaTeMaTH4YECKONW HaIMpaBJICHHOCTH, OCO3HAaHWEM BaXHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsS Ha TMPOTSHKCHWM BCEH JKM3HU IS YCHENTHOW MPOQeCcCHOHATBHON
JEATENHPHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBEIOOPOM U
MTOCTPOCHUEM MHIMBUIYaTBHON TPACKTOPHUU 00pa30BaHUS U )KM3HCHHBIX IIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCThIO K OMOIHMOHATLHOMY W OCTETHYECKOMY  BOCIPHSITHIO
MaTEeMaTHYECKUX OOBEKTOB, 3ajad, PENICHUH, pAacCYKICHUH, YMECHHIO BHJICThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B NCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHUSI:

OpUEHTaIMel B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NIPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YCIIOBEKa, IPUPOIBI U
oOmecTBa, MOHMMAHMEM MAaTeMAaTHYECKOW HAyKH Kak cepbl YeIOBEUECKOU
JEATEIBHOCTH, ATANOB €€ pa3BUTUSA W 3HAYMMOCTH JJIS Pa3BUTHS ITUBHIN3AINH,
OBJIAJICHUEM S3BIKOM MATEMATHKH U MAaTEeMaTHYECKOW KyJIbTYPOH KaK CPEICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM IIPOCTCHIIMMU HaBBIKAMHM HCCJICIOBATEIHCKOM
NEeSTEIHbHOCTH;



6) ¢usuueckoe BocnuTaHue, (GOpMHUPOBAHHE KYJLTYPbI 310POBbSI H
3MOLMOHAJIBHOI0 0J1arOMOTyYHA:

TOTOBHOCTBIO IPUMEHATH MAaTEMaTUYECKUE 3HAHUS B MHTEPECax CBOETO
3I0pPOBBS,  BEIEHUS  370pOBOro  o0pa3a KU3HMU  (340pOBOE  IHUTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATUH M OTIbIXa, peryjspHas (¢uznyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBIO HABbIKA pPEQIIEKCUM, IMPU3HAHUEM CBOETO
MpaBa Ha OLIMOKY U TaKOTO K€ MMpaBa JIPyroro 4ejoBeKa;

7) 3K0JIOTHYECKOEe BOCTIHTAHUE:

OpHUEHTallMeN HAa IPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWUM U PELICHUs 3a1ad
B 00JacTH COXPAaHHOCTH OKpPY’KAIOLIEH cpeapl, IMJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM HX BO3MOJKHBIX IOCJIEACTBUN I OKPY’KAIOLIEW Cpelbl, OCO3HAHUEM
r7100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPO0JIeM U MyTel UX pelieHus;

8) aganTanusi K H3MEHSIOIIUMCSI YCJIOBHSIM CONHMAIbHONH W MPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JECHCTBUSIM B YCIIOBUAX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUUYECKYIO NESITENBHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y IPYIHX JIOJeH, NpuoOpeTarb B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIbITA IPYTHX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWM, B TOM YHUCIE
(GopMyIupOBaTh UJIEU, TOHATHUS, TUTIOTE3bl 00 00BEKTAaX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYIO  CUTYyalHIO, BOCIPUHUMATb
CTPECCOBYIO CHUTYalMIO KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH
NpUHAMaeMble pELIeHUs U JAEUCTBUSA, (POPMYIHUPOBATH M OIEHUBATh PHUCKU U
nocaeACcTBUs, (POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATbBI
Ilo3naBaTenbHbIe YHHBeEPCcAIbHbIE YUeOHbIE el CTBUSA

ba3oBble Jiornueckue 1eMCTBHA:

e BBUBJISTH U XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMAaTUUYECKHUX
O00OBEKTOB, IIOHATHH, OTHOIICHUNH MEXAY MOHATHUAMH, (HOPMyIUPOBATH
ONPENICIICHUS]  TIOHSTHM, YCTAHABIMBATH  CYUIECTBEHHBIM  MPU3HAK
KJ1IaccupuKaIlii, OCHOBAaHMS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTECPUH
MPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (QOpMyIHUpPOBATH W  MPEOOPa3OBLIBATH  CYXKICHUS:
YTBEpJUTEIbHBIE W OTpHULIATENIbHbIC, €IUHUYHBIE, YacTHbIE U OO0IlIue,
YCJIOBHBIE;



BBISIBIISAITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, MaHHBIX, HAOJMIOJEHUSX W YTBEPKICHUSAX,
npeaiaraTb KPUTEPUH ISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;
JeNaTh BBIBOJBI C WCIIOIH30BAaHUEM 3aKOHOB JIOTHKH, EAYKTHBHBIX |
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

pa30upaTh JO0Ka3aTebCTBA MaTEMATHUECKUX YTBEPKICHUN (MPSMBIE W OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSTEILHO HECIIOXHBIC 0Ka3aTeIbCTBA
MaTeMaTH4ecKnx (AKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOJWTH
MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOW 3amauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoOJNIee TMOAXOAAIMUNA C YIETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabCcKkue 1eHCTBUSA.

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIOIIME MPOTUBOPEUHE, MPOoOIeEMYy,
CaMOCTOATENIbHO YCTAHABIMBATh HMCKOMOE M JaHHOe, (OpPMHUPOBATH
TUNO0TE3Y, ApTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

IPOBOJUTH MO CAaMOCTOATEIBHO COCTaBJIECHHOMY IUIaHY HECJIOXHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIE0BAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (OPMYJIMPOBATH O0OOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJNIOJCHUS, HUCCIEAOBAHMS, OIIEHUBATH JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTATOB, BEIBOJAOB U 0000IICHUII;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
IIPEATOJIOKEHNS O €r0 PA3BUTHUH B HOBBIX YCIOBHSX.

Pab6ora ¢ ungopmanmei:

BBISIBJISITH  HEJJOCTAaTOYHOCTh U H30BITOYHOCTH HHGOpPMAlUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHs 3a/1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaThb M HHTEPIPETUPOBATH
UH(GOPMALIMIO Pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

BbIOMpaTh (OpMYy MpEICTaBICHUS HMHPOpMAUUU U WIUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMMamMH, HWHOM Trpapukod H HUX
KOMOMHAIUSIMU;

OLIEHMBATh HAAEKHOCTh HMH(MOPMAIMHU IO KPUTEPUSAM, MPEIIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTHBHble YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

BOCIIPUHUMATDL U (1)OpMyJ'H/IpOBaTB CYXXACHUS B COOTBECTCTBUU C YCIOBUAMU
H neJIsIMu O6IHGHI/I$I, SICHO, TOYHO, 'PAMOTHO BbIpAa’KaTb CBOIO TOYKY 3pCHUA



B YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIY PEIICHUS
3aJ1a4M, KOMMEHTHUPOBATh TIOJTyYCHHBIN PE3yJIbTaT;

B X0Ji¢ 00CYXJEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYK/1aeMOU TEMBbI,
poOJIeMBbI, perraeMoi 3a7a4n, BHICKA3bIBATh WJIEH, HAIICJICHHBIC HA TIOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB Juajiora, OoOHapy>KMBaThb pa3IMuU€ M CXOJICTBO IO3HUIUN, B
KOpPpEKTHOU popme popMyJIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
MIPEICTABIIATD pe3yIbTaThl perieHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeI0BAHMS, TTPOCKTA, CAMOCTOSTEIILHO BBIOMpaTh (POpMAT BHICTYIUICHUS
C y4€TOoM 3aja4 Mpe3eHTAIMN U OCOOCHHOCTEH ayIUTOPHUH;

MOHUMATh W UCIOJIB30BATh MPEUMYIIIECTBA KOMAaHAHOW ¥ WHIWBHYATbHOU
paboThI IPU PENICHUH YYEOHBIX MATEMATHICCKUX 3a71aY;

MPUHUMATh 1IeJh COBMECTHOM ACATENBHOCTH, MJIAHUPOBATH OPTaHU3AIIUIO
COBMECTHOM paOOTHI, pacmpeneisaTh BHABI padOT, JTOroBapUBaTHCH,
00CyXKIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKHUX
JIFOIEH;

y4acTBOBaTh B TIpPyNNoBbIX (opmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI U PYTHUE), BBITIOIHATH CBOIO YaCTh pabOThI
U KOOPJAWHHPOBATH CBOM JCUCTBUS C JPYTUMH 4YJICHAMH KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOETO BKJaJa B OOMIUN MPOAYKT TO KPHUTEPHUSIM,
chopMyIHMPOBAHHBIM YUYaCTHUKAMH B3aHMOICHCTBHUSI.

PeryisiTuBHbIE YHUBEPCAJbHbIC YUeOHbIE 1elCTBUS

Camoopranmsamnus:

CaMOCTOATENLHO COCTABJISITH IUIAH, AJITOPUTM PEIICHHs 3a]adyd (WA ero
4acThb), BBIOMpATh CHOCOO pelIeHUs ¢ Y4ETOM HMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHUPOBATH
BAapUAHThI pEUIEHUI C Y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTpOJ'Ib, AMOIUOHAJIbHBbIN MHTEJJIEKT:

BJIAJETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLECCa U pe3yibTaTa
peleHns MaTeEMaTUIeCKOM 3a1auu;

IPEABUAECTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUU 3a7a4H,
BHOCUTh KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaMJIEHHBIX OIIHUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTU MOCTABICHHON LEIU U
YCIIOBHSIM, OOBSCHATH MPUYUHBI JOCTHXKEHHSI WIM HEIOCTHKEHHUS UENH,
HaXOAUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHuy oOydenuss B 7 kJacce OOYyYarOIIMICS TOJYyYHUT CIEAYIOIIUE
PEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3y4YeHHBIE TEOMETPUYECKHE (UTYPBI, ONPEAENATh HUX
B3aMMHOE PACIIOJIOKEHUE, H300pakaTh TeOMETpHUECKHe (UTYpHI, BBITOIHSATH
YEpPTEXKU 110 YCIOBUIO 3adauu. M3mepATrs JIMHEWHBIE W YIJIOBBIC BEJIUYHUHBI.
PemaTe 3aa4n Ha BEIYMCIIEHUE JIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate TpyOyr0 OILICHKY JHMHEHHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOM JKM3HM, pPa3MepoOB MPUPOJAHBIX OOBEKTOB. Pasznmuuarh pa3Mmepbl ITHX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a7a4am.

[lonp30BaTbCsd MNpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BATh
NPU3HAKH U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPHU PELICHUU 33]1a4.

[IpoBOIUTE JTOTHYECKUE PACCYKICHUS C MCIOJIb30BAHHUEM I€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIWAHbl, MPOBECAEHHOM K  THUIOTEHY3€  MIPAMOYTOJIBHOIO
TPEYTOJbHUKA, B PEIEHUN F€OMETPUUYECKHX 3a]ay.

OrnpenensaTs napauieIbHOCTh MPSMBIX C TTIOMOIIBIO YIJIOB, KOTOpPHIE 00pa3yeT
¢ HUMH cekymas. OnpeaensTh MapauieIbHOCTh MPSAMBIX C OMOIIBIO PABEHCTBA
PacCTOSIHUN OT TOYEK OJHOM MPSAMOU A0 TOUEK APYTOU MPSIMOM.

PemaTe 3aaun Ha kieT4aTon Oymare.

[IpoBOIUTH BBIUMCIECHUS U HAXOAUTH YHUCIOBbIE M OyKBEHHbIE 3HAYEHUS
YIJIOB B TEOMETPUYECKHUX 3aJadyax C MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJbHUKOB M MHOIOYI'OJIbHUKOB, CBONCTB YTIJIOB, OOpa30BaHHBIX MpH
IIEPECEUCHUN JBYX IapaJUICIbHBIX IIPSAMBIX CeKylleh. Pemare mnpakTtuueckue
3a/1a4M Ha HAXOXJEHUE YIJIOB.

Brnagete NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENECIAThH
OMCCEKTPUCY yIJla U CEPEIMHHBIA MEPIEHANKYIISP K OTPE3KY KaK TeOMETPUUECKUE
MECTa TOYEK.

DopmMynupoBaTh OMPEAECICHUS OKPYKHOCTHM WU Kpyra, XOpJbl U JAUAMETPa
OKPYXHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh IMPUMEHSTH 3T CBOMCTBA MPH
pELICHUY 3a1a4.

Brnaaerps NMoOHsATHEM ONMCAHHOM OKOJIO TPEYIrOJIbHUKA OKPY’KHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarhecsi pakTamMu O TOM, YTO OHUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TEPECEKAIOTCS B OJAHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA EPECEKAIOTCA B OJJHOM TOUKE.

Brnaaere noHATHEM KacaTeNbHOU K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
NEePHIEHANKYJISIPHOCTH KacaTeJbHOM U pajauyca, MPOBEAEHHOIO K TOUKE KaCaHUsI.



[Tonp30BaThCs NPOCTEUIIMMU F€OMETPUUECKHUMU HEPABEHCTBAMHU, MIOHUMATh
WX MPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MOMOUIBIO LIUPKYJIS U
JIMHEWKHU.

K xoniy oOyuenus B 8 KJjacce 0Oywaromuics TMOJMYYUT CIEAYIOIINUE
IPEAMETHBIE PE3YJIbTATHI:

Pacnio3naBaTh OCHOBHBIE BHUJbl UYETHIPEXYTOJIBHUKOB, HWX 3JEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU MPU PEUICHUU F€OMETPUUYECKHX 3a]ay.

[IpuMeHATh CBOWCTBA TOYKHM MEPECEUCHUS MEIUMaH TPEYTroJbHUKA (LIEHTpa
MAacc) B pEILICHUH 3a/1ay.

Bnanetrs noHsiTueM cpefHed JIMHUM TPEYTOJbHUKA W Tpamneluu, IPUMEHATh
WX CBOMCTBA NPU PEUNICHHM T€OMETPUUYECKHUX 3ajad. [lonmp3oBarbcs Teopemoit
daneca 1 TEOPEMOH 0 TPONOPIUOHATIBHBIX OTPE3KaX, MPUMEHSATh UX JIJIsl PEIICHUS
MPAKTUYECKUX 33/1a4.

[IpumeHsTh MpU3HAKK MOJ00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUIECKUX
3az1ay.

[Tonb3oBaTecst Teopemoir Iludaropa ang pemieHUss TE€OMETPUUYECKUX U
npaktTudyeckux 3anad. CTpoUTh MaTEMAaTHYECKYI0 MOJEIb B MPAKTUYECKHUX
3a/layax, CaMOCTOSITENIBHO JENIAaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOUIUE IJTUHBI.

Brnanerp mNOHATUAMHM CHHyCa, KOCHMHYyCa W TaHIE€HCAa OCTPOro yria
OPSAMOYTOJBHOTO TPEyroiabHUKa. [10ab30BaThCA ATUMH MOHATHUSIMU I PELICHUS
MPaKTUYECKUX 3aJ1ay.

Boruncnsath (paznuyHbiMU crioco0amu) IUIOMIaAb TPEYroJbHUKA U TUIOMIATU
MHOTOYTOJBHBIX GUTYp (MOJB3YSACh, TO€ HEOOXOIWMO, KaIbKYISTOPOM).
[TpuMeHATh MOTyYEeHHbIE YMEHUS B IPAKTUUECKUX 3a1a4ax.

Bianerp NOHATUSAMM BIHCAHHOTO W LEHTPAJIBHOTO YIila, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX YTJaX, yIrilax MEXAy XopJaMu (CEKYIIUMH) U YTIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUH T€OMETPUUYECKUX 3aa4.

Bianerp MOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OTIMCAHHOI'0 YETHIPEXYTOJIbHUKA MPU PELICHUN 3a7a4.

[IpyMEHATh MONYYEHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE
MOJIEH IS 3a1a4 peaIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C MPUMEHEHUEM NO0A00US M TPUTOHOMETPHUM (TIOJIB3YSCh, TJIe HEOOXOAUMO,
KaJIbKYJIITOPOM).

K kxoHuy oOydenuss B 9 kJiacce OOyYarOIIMIICS MOMYYUT CIEAYIOIIUE
IpPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (DYHKIIMU OCTPBIX VYIJIOB, HAXOAWTh C HX
MIOMOIIBI0 PA3IUYHBIC JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pEelIeHHE



IPSAMOYTOJBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C TOMOIIBIO KaTbKYJIATOPa) JJIMHBI
Y YTJIBI JJIs1 HeTAOJMUYHBIX 3HAYCHUH.

[Tonws3oBaThecs popMysiaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJJECTBOM JIJII HAXO0XJCHUSI COOTHOUIEHUWA MEXIYy TPUTOHOMETPUUECKUMHU
BEJIMYNHAMU.

Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JIJIsI HAXOXKICHUS PA3JIMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («pElIEHUE TPEYroJbHUKOB»), MPUMEHSITh WX MpU
pEILIEHUH TeOMETPUUECKHUX 3a]1ay.

Brnanerp moHsATHSIMH — mpeoOpa3oBaHUS — MOJOOHUS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJI00HBIX Guryp. [loap30BaThCs CBOMCTBAMH MOA00MS MPOU3BOIBHBIX
buryp, ymeTb BBIYUCIATH JUIMHBI W HAXOJIUTh YIJIbI y MOJO0OHBIX (QUrYp.
IIpuMeHsATH CBOMCTBA MOJOOMS B MPAKTUYSCKUX 3ajladyax. YMETh IPHUBOJIUTH
MpUMEPHI MOJAOOHBIX (PUTYP B OKPYIKAIOIIEM MUPE.

[Tosb30BaThCA TEOpEMaMU O MPOU3BEICHUN OTPE3IKOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, O KBAJIpaTe KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUUECKUNA M (HU3NUECKUI
CMBICJI, TPUMEHSTh HX B PEHICHUUM TEeOMETPUUYECKUX U (PU3MUEeCKUX 3ajaad.
[IpuMeHsTh CKasIpHOE MPOU3BECHUE BEKTOPOB ISl HAXOXKICHUSI IJIMH U YIJIOB.

[Tonb30BaThbCd METOAOM KOOPJAMHAT HA TIUIOCKOCTH, NPUMEHSTH €ro B
PEILLICHUU TEOMETPUUECKUX U TPAKTUYECKUX 3a/1a4.

Brnanerp MOHATHSIMU MPaBWJIHBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH W PauaHHON MEpPBI yria, YMETh BBIYUCIATH IUJIONIAb
Kpyra u ero yacteul. [I[puMeHsTh moJIydeHHbIE YMEHHS B MPAKTUYECKUX 3aj1auax.

Haxoauth ocu (MW UEHTPHI) CUMMETPUU (GUTYpP, TPUMEHSTH JIBUKEHUS
MJIOCKOCTH B MPOCTEUIINX CIydasix.

[IpUMEHSTh MOTy4YEHHbIC 3HAHUSI HA MPAKTUKE — CTPOUTh MaTEMAaTHYECKHUE
MOJIEH IS 3a/1a4 peaIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHUEM TOM00MS M TPUTOHOMETPUYECKHX (YHKIHHN (MMONB3YysACh, TIE
HEO00XO0IUMO, KAJIbKYJISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaunvecTBo yacoB DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB H TeM nu¢poBbIie
Ne i/ P Konrpoabsnsie | IIpakruyeckue (ubp )
NMporpaMmaI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
[Ipocreiinme reomeTpuyeckue GUrypsl v
1 I/If cBoiicTtBa. M3me eI;H/Ie reOMe(’lr) Hzl;cxnx 11 1 bubmmorexa [IOK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubnuorexa [JOK
2 T 1 1 1
PEYTORHIIH > https://m.edsoo.ru/7f415e2e
3 [TapamienbHbIE IPsIMBIE, CyMMa yIJI0B o8 5 1 bubnmnorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpYT. | 'eomeTpuueckue 10 1 bubmuoreka LIOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
bubnunoreka [IOK
5 II i 4
OBTOpCHHE, 0000UIeHHE 3HaHHil https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 2



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

Kosaun4yecTBo yacoB DJIEeKTPOHHbIE
HaumeHnoBaHue pa3iejioB H TeM uugpoBbIie
Ne i/ P KonTtponbnbie  IIpakTudeckue (ubp )
MPOrpaMMbIl Bcero o0pa3oBaTesbHbIE
padoTbI padoTbI
pecypchbl
N bubmmoreka [IOK
1 q 14 1 1
CTRIPEXYTOTBHHRH https://m.edsoo.ru/7f417e18
[Tmomane. Haxoxnenue miomanei
2 Tpe HIOJ'IHI)HI/IKOB " f/moro OHH:HSIX ¢bur 8 1 1 bubmmorexa [IOK
peyr r P https://m.edsoo.ru/7f417e18
[Tnomaau mogo0HBIX Guryp
3 Teopema [Tudaropa n Hauana 1 1 bu6mmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
4 IIPOMOPLMOHATIBHBIX OTpe3Kax, M0100HbIE 17 1 brbsmorexa [IOK
POTIOpH P > 104 https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
VYIu1bl B OKpYKHOCTU. Brincanusie u
5 OIMCAHHBIE YETHIPEXYT OJIbHUKH. 14 1 bubnmnorexa [IOK
KacarenbHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEU
bubmuorexa [IOK
6 IT 600 i 4
OBTOPEIHE, ODODIIEHAE SHatH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 2



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoimnyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TEM uugpoBbie
Ne i/ P KonTpoabnbie | IIpakTHyeckue (upp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
bubnuorexa [JOK
1 B 1
CITOpBI 8 https://m.edsoo.ru/7f41al2c
bu6mmnoreka [IOK
2 1 1
JlekapTOBBI KOOPIUHATHI Ha INIOCKOCTH 0 httos://m.edsoo.ru/7f41a12c
3 TpuronomeTtpusi. TeopeMbl KOCUHYCOB U 14 1 bu6muoreka LIOK
CcHUHYCOB. Penienue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
[IpaBuiabHBIE MHOTOYTOJIBHUKH. J{JTMHA
4 OKPY>KHOCTH U TUIOMIaAb Kpyra 11 1 bubmorexa HOK
124 - HV pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miormiaaei
bubmuorexa [JOK
5 6 1
JlBmiKeHIA IWIOCKOCTH https://m.edsoo.ru/7f41al2c
6 [IpeobpazoBanue nogoous. Metpuieckue 10 1 bu6muoreka LIOK
COOTHOIIIEHUA B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEeMATH3AITUS 9 1 bubmunoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 2



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoaunvecTBo yacoB
JlaTta
Nen/m | Tema ypoka KontposabHbie [MpakTuyeckue
Bcero U3y4YeHUs
padoThbI padoTsbI
1 Touku, npsimas u otpe3ok. [IpoBennBanue 1
IPSIMON HA MECTHOCTH.
2 Jly4d u yron
CpaBHeHUE OTPE3KOB U YIJIOB
4 JlnmHa oTpeska
5 Enunuisl uamepenus. IamepurenbHbie 1
UHCTPYMEHTBI.
N3mepenue yrios.
CMexxHbIE U BEPTUKAJIbHBIC YTJIbI
CMeXHbIEC U BEpTUKAJIbHBIC YTIIbI
9 [lepniennukynspHsie npsmMele. [loctpoenue 1
MPSIMBIX YTJIOB HA MECTHOCTH.
10 Pemenue 3anau 1
1 Konrtponbnas padora Nel o teme 1 1
«HayvanbHble TeOMETpUYECKUE CBEACHUS
Tpeyronsnuk. [loHsTHE O paBHBIX
12 TPEeYrojbHUKaX U NEPBUYUHBIE 1
MIPEJICTABICHUS O PABHBIX (UTypax
13 [TepBrIit mpHU3HAK paBEHCTBA TPEYTOJIHLHUKOB
14 [TepBsIii mpU3HAK paBEHCTBA TPEYTOIHLHUKOB
15 [lepnenaukynsp K npssMon




Menuanbl, OMCCEKTPHUCHI i BEICOTHI

16 1
TPEyroJIbHUKA

17 CBoiicTBa paBHOOEAPEHHOTO TPEYTOJIBHUKA 1

18 Bropoii npu3Hak paBeHCTBa TPEYTOJILHUKOB 1

19 Bropoii mpu3Hak paBeHCTBA TPEYTrOJIBHUKOB 1

20 Tpetwnii mpu3HaK paBEeHCTBA TPEYTOJIbHUKOB 1

21 Tperwnii Ipu3HAK paBEHCTBA TPEYTOJIBHUKOB 1

99 OKpYXHOCTb, XOP/bI U JJUAMETP, UX 1
CBOJICTBa

23 [TocTpoeHus HUPKyIEeM U TUHEUKOH. 1
[TpakTuueckas padora.

24 [Tpumepsl 3a/1a4 Ha IOCTPOEHKE

25 Pewmenue 3anau

26 Konrponbnas padora Ne2 o teme 1
«[Ipu3HaKH paBEHCTBA TPEYTOILHUKOBY

27 [TapannensHbIe IPSIMBIE, KX CBOMCTBA 1
Haxpecr nexxariye, COOTBETCTBEHHBIE U

28 OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHBIE ITPH 1
NepeceveHH MapaIeTbHbBIX TMPSIMBIX
CeKylen

29 [Tpu3Haku mapayIeTbHOCTH ABYX MPSIMBIX 1

30 [TpakTryeckue crocoObl HOCTPOCHUS 1
HapaiesbHbIX MPSIMbIX

31 06 akcuomax reometpuu. [1aThIi mocTynar 1
EBximpa

39 TeopeMmsl 00 yriax, 00pa30BaHHbIX IBYMS 1

napajjiCJIbHbIMHA MIPSAMBIMU U ceKymei/’I




Teopemsl 00 yriiax, 00pa30BaHHBIX IBYMS

33 napajuIeIbHBIMH MPSMBIMH U CEKYIIEH
VYTIIbI C COOTBETCTBEHHO MapaIICIbHBIMU
VT TIEPTIICHIUKYJISIPHBIMEA CTOPOHAMH.

34 [Tpu3Hak napaiaenbHOCTH NPSAMBIX Yepe3
PaBEHCTBO PACCTOSHUM OT TOYEK OJTHOM
MPSMOM 10 BTOPOM MPSAMOi

35 Pemenue 3agau

36 Pemenue 3anau

37 Kontponbnas pa6ora Ne3 o Teme
"[lapannenbHble npsimbie”

38 CymMa yTIIOB TpeyrojbHHKA

39 OcCTpOyTOJIBbHBIN, NPSIMOYTOJIBHBINA 1
TYMOYTOJIbHBIN TPEYTONLHUKA

40 TeopemMa 0 COOTHOLICHUSX MEXKTY
CTOPOHAMU H YTJIAMHU TPEYTOJIbHUKA

A1 TeopeMa 0 COOTHOILLICHUSX MEKIY
CTOPOHAMU U YTJIaMHU TPEYroJIbHUKA

42 HepaBeHcTBO TpeyroiapHUKa

43 Pemenue 3anau

44 Konrponbnas pabota Ne4 o reme «Cymma
YIJI0B TPEYTOJIbHUKAY

45 HekoTopsie cBOWCTBA U MPU3HAKH
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

16 HexoTopsble cBOMCTBA M MPU3HAKU
MPSIMOYTOJIBHBIX TPEYTOJIHHIUKOB

47 [Tpu3Haky paBeHCTBA IPSIMOYTOJIBHBIX

TPEYTrOJILHUKOB




[Tpu3Haku paBeHCTBA IPSIMOYTOJIbHBIX

48 TPEYTOJIbHUKOB

49 CBOICTBO MeIMAHBI TPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, IPOBEAEHHON K THIIOTEHY3€
PaccrosiHue OT TOYKH 10 IPSMON.

50 PaccrosiHne Mex 1y napajiienbHbIMU
MPSIMBIMH

51 ITocTpoeHune TpeyronbHuKa o TPEM
AJIEMEHTaM

59 ITocTpoeHue TpeyroibHUKa 110 TpEM
AIIeMEHTaM

53 Pemenne 3amau

54 [TpakTuyeckas paboTa

55 ITonsitue o 'MT, npuMeHneHue B 3a1agax
buccekrpuca u cepeIMHHBII

56 MEePHEHANKYIISIP KaK TEOMETPUUYECKHE MECTA
TOUEK

57 CBolicTBa 1MaMeTPOB U XOPJl OKPYKHOCTHU

58 Tpu ciyyast B3aMMHOTO pacOI0KEHUS
OKPYKHOCTH U NMPAMOM

59 KacartenbHast 1 cekyias K OKpy>KHOCTH
Brnncannas v onvcanHasi OKpY>KHOCTU

60 TpeyroiabHuka. OKpyKHOCTb, BIICAHHAs B
YTOJI.

61 @urypsl, CHMMETPUYHBIE OTHOCUTEIILHO
IIPSIMOU

62 OceBas cuMMETpHS U €€ CBOMCTBA




63 Pemenue 3agau 1
KonrponbHas pabora Ne 5 o teme

64 «PaBeHCTBO IPAMOYTOJIBHBIX 1
TpeyronbHUKOB. KacaTenbHas k
OKPYXHOCTH

65 [ToBTOpenue mo reme « TpeyroabHUuKm. 1

66 [ToBTopenue no Teme «lIlapannensHocTh 1
HPSMBIX».

67 [ToBTOpeHue no Teme «OKPYKHOCTH.

68 HToroBo-06001aroiuii ypok mo Kypcy.
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8 KJIACC

Ne
n/n

Tema ypoka

KoJsnuyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH

BrInmykJiib1ii MHOTOyT OJIBHUK.

YeThIpexyroibHUK

[Tapannenorpamm

[Tapannenorpamm, ero npu3HaKu 1 CBOMCTBA

[Tapannenorpamm, ero Npu3HaKu 1 CBOMCTBA

Tpanemnus

PaBHOOOKasI U IpAMOYTOJIbHAS TPANELUU

PaBHOOOKAsI U IPAMOYTOJIbHAS TPANeLUU

O© 00N O OB~ Ww DN

[IpsAMOYTOJIbHUK.

[N
o

PoMm6 u xBagpar.

R R, R R R R R IR(Rr R

[EEN
[EEN

Mertoa yiBOCHHSI METUAHBI TIPU PEIICHUN
3a1a4

12

IlenTpanbHas cuMMeTpUs

13

Pewrenne 3aay no teme
«HeTbIpeXyroJIbHUKI

14

KonTponbhas pabora 1o Teme
"YeThIpEXYTrOIbHUKH"

15

[TonsTHE TIIOIIA U MHOTOYTOJIEHUKA U €€
CBOMCTBA.

16

[nomane kBagpaTa U NPSIMOYTOJIbHUKA.

17

@opMyIIBI I MJIOIIAIN TPEYTOJIbHUKA,
napajuiesiorpamma




DopMyIbl 115 VIO TPEYTOJIbHUKA,

18 1
napaJuienorpaMmma
19 [Tnomaap Tpanenwy. 1
20 [Tnomane Tpanenuy. 1
21 Boruncnenue miomniaaen cioxxHbIx Guryp 1
22 [Tnomanu ¢puryp Ha KiaeT4aTon Oymare 1
23 Teopema [Mudaropa u e€ npumeHeHHe 1
24 Teopema ITudaropa u e€ npumenenne 1
25 Teopema, oOpaTtHast Teopeme [Tudaropa. 1
26 ®dopmymna ['epona. 1
27 3ana4yu ¢ IPaKTUYECKUM COJEpKAHUEM 1
28 3a/1a4uM ¢ IPAKTHYECKUM COJICPKAHUEM 1
29 Konrtponbnas padora Ne 2 o reme 1
«ITnomanu puryp. Teopema ITudaropar.
[IponopumonansHbie 0Tpe3ku. Teopema
30 dasteca 1 TeOpeMa O MPONOPLMOHAIBHBIX 1
OTpe3Kax
Onpenenenne NoJOOHBIX TPEYTOJIEHUKOB.
31 OTHOLIEHKE TUIOMAEN ITOTO0OHBIX 1
TPEYyTrOJIbHUKOB.
32 [TepBrIii mpU3HAK MOJO0US TPEYTOIBHUKOB 1
33 IepBblil mpU3HAK 0100US TPEYTOJIBHUKOB 1
34 BTtopoii mpusHak momo6ust TpeyroJsHUKOB 1
35 Bropoii npu3Hak mogo6us TpeyroibHUKOB 1
36 Tpertnii npu3HaK MO00MS TPEYTOJILHUKOB 1
37 Pemrenue 3aa4d Ha MpUMEHEHHE PU3HAKOB 1

10J100US TPEYT OJIbHUKOB.




Kontponbnas padora Ne3 o reme

38 "ITomoOHBIE TPEYTONBHUKA"

39 Cpenusist TUHUS TPEYroJIbHUKA

40 Cpennsist TMHUS TPEYTroJIbHUKA

41 Tpaneuus, e€ cpenHss IMHAA

42 YeTsIpe 3amMeuaTeNbHbIC TOUKU
TPEYToJIbHUKA.

43 [IponopiimoHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYT OJIbHUKE.

44 MeTton mogo0us B 3aa4ax Ha IOCTPOCHHUE.

45 [IpakTryeckue NpUI0KEHHS TOA00Us
TPEYroJIbHUKOB.
Onpenenenre TPUrOHOMETPUUYECKUX
(GyHKIUI OCTPOTO yIiia MpsSMOYTOJILHOTO

46 TPEyTrOIbHUKA, TPUTOHOMETPHUECKUE
COOTHOUIEHHSI B MPSIMOYTOJIHOM
TPEYTrOJIbHUKE

47 OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO

48 3HaueHusi TPUrOHOMETPUUYECKUX G YHKIUN
qutst yrioB 30°, 45°, 60°.

49 Pemrenue 3agau.
Kontponbras padora Ne 4 o Teme "Cpennsist

50 JIMHUS TPEYTOJIbHUKA U Tparelyy, Hayaa
TPUTOHOMETpUH".
B3anmHoe pacnosioxkeHne npsmoin u

51 okpyxHocTH. [loHATHE KacaTeTbHOMN U
CEKYIIEH.

52 B3anMHoe pacnonoxeHne npsMon u




oKpy>xHOCTH. [ToHsITHE KacaTeTbHOU 1
CEKYLIEH.

B3aumHoe pacrnonoxeHue AByx

>3 OKpY>KHOCTEH, 00I11e KacaTeabHbIe

54 I'pagycHas mepa qyru OKpy>KHOCTH.
[ToHsATHE IEHTPATLHOTO ¥ BIMCAHHOT'O yTJIa.

55 Teopema o0 BIMCaHHOM YTJIE.

56 VYTasl MeXly XOpZaMH1, KacaTeJIbHbIMU U
CEKYILUMHU

57 VYTasl MeXly XOpZaMH1, KacaTeJIbHbIMU U
CeKYLIUMHU

58 BnycanHbIe 1 ONMCaHHBIE OKPYKHOCTH

59 BrincanHsle u onyicaHHbIE OKPYKHOCTH
Brnincanssle u onvcaHHbIe

60 YETBIPEXYTOJBHUKH, UX IPU3HAKHU U
CBOICTBa
[IpuMeHeHnEe CBOWCTB BIMCAHHBIX U

61 OIMCAaHHBIX YETHIPEXYTOJILHUKOB IIPU
pELIeHNH T€OMETPUUECKUX 3aa4
[IpuMeHeHne CBOWCTB BIMCAHHBIX U

62 OIMCAHHBIX YEThIPEXYTOJILHUKOB IIPU
PELIEHNN T€OMETPUYECKUX 3a1a4

63 Pemienue 3aau Ha MpUMEHEHHUE IPU3HAKOB
10100 TPEYTOJIbHUKOB.
KontponbHas pabota o teme "YT1Jbl B

64 OKpPY>KHOCTH. BrincaHHbI€ 1 OIIMCaHHBIE
YEThIPEXYTrOJIbHUKA"

65 IloBTOpEHNE OCHOBHBIX ITOHATHI U METOJIOB




KypcoB 7 u 8 kiaccoB, 00001IeHNEe 3HAHHIA

66 [ToBTOpEHNE OCHOBHBIX OHATUI U METOI0B 1
KypcoB 7 u § Ki1accoB, 0000IIeHre 3HaHUN

67 [ToBTOpEHNE OCHOBHBIX IOHATUI U METOI0B 1
KypcoB 7 u 8§ Ki1accoB, 00001IeHre 3HaHUH

68 [ToBTOpEHNE OCHOBHBIX OHATUI U METOI0B 1
KypcoB 7 u 8§ Ki1accoB, 0000IeHre 3HaHUN
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9 KJIACC

KoJsnuyecTBo 4acoB

Ne Jlara
/i Tema ypoka Beero KoHnTtposabHbie IIpakTnyeckue -
padoThI padoThI

[TonsiTe BekTOpa. PaBEeHCTBO BEKTOPOB.

2 OTki1aibIBaHUE BEKTOPA OT IaHHOM TOYKH.
CymMa JIByX BEKTOPOB.

4 3aKoHBbI CII0XKEHMSI BEeKTOpoB. [IpaBmio 1
napasienorpaMma.

5 CyMMa HECKOJIBKMX BEKTOPOB. Beuntanue 1
BEKTOPOB.

6 [IpousBeneHne BEKTOpA HA YUCIIO. 1

7 [TpakTudeckas pabota «JlericTBus Ha 1 1
BEKTOpaMI»

8 [IpuMmeHeHne BEKTOPOB K PELICHUIO 3a7a4 U 1
JI0Ka3aTeJIbCTBY TEOPEM.

9 Pa3noxeHne BekTopa 1o 1Bym 1
HEKOJUTMHEAPHBIM BEKTOpaM

10 Koopaunate! BekTopa 1

1 CBs13bp MEXYy KOOpJIMHATAMH BEKTOpa U 1
KOOpJMHATAMHU €ro Havaja v KOHIIA.

12 [Ipocreiimme 3a1auu B KOOPAMHATAX. 1

13 VYpaBHEeHHE TMHUU HA IIOCKOCTH. 1

14 YpaBHEHHE OKPYKHOCTH 1

15 VYpaBHEeHHE NPAMON 1

16 Pemenue 3amad no teme «Bekropbi» 1




17

Pemenue 3anad no reme «BekTopb»

18 KontposnbHas pabora Nel

19 OmnpeneneHne TPUTOHOMETPUYECKUX
¢bynkumii yrios ot 0° mo 180°

20 OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO.
@opMyIIbl IPUBEAECHUS

21 ®opMmyIibl U1 BEIYUCICHUS KOOPAUHAT
TOYKH. YTJI0BOH KOG HULIHEHT IPSIMOK.

22 Teopema o mIonaau TpEyroabHUKA.

23 Teopema cunycos

24 TeopeMa KOCUHYCOB

o5 Pemenue tpeyrosbHuKoB. MI3mMepuTeabHbIe
paboThL.

26 Teopema cunycoB

27 Pemenue TpeyroipHUKOB

08 VYron Mexny Bektopamu. CKaJisipHOE
IIPOU3BEIEHUE BEKTOPOB.

29 CkansipHOe IPOU3BEICHUE B KOOPJHHATAX.
CBoiicTBa CKaIIPHOTO TIPOMU3BEICHUSL.

30 CkamnsipHoe IpOU3BECHUE BEKTOPOB, €TO
IIPUMEHEHHE JUTsl HAXOKACHUS JUIMH U YIJIOB.

31 [IpakTdeckoe npuMEeHEHNEe TEOPEM CUHYCOB
U KOCUHYCOB

32 Kontponbnas padora Ne2

33 [IpaBuIBHBIE MHOTOYT'OJIBHUKH, BEIYUCIICHUE
WX DJIIEMEHTOB

34 OKpy’KHOCTb, OIIMCAHHAs OKOJIO




IIPaBUJIBHOTO MHOTOYT OJIbHUKA.
OKpy>XHOCTb, BIICAaHHAs B IPABUIIbHBIN
MHOTOYTOJIHUK.

(DopMynm JUIA BBIYUCJICHUA TI0IIaan
MpaBHUJIbHOTIO MHOTI'OYT'OJIbHHUKA, €I'0 CTOPOHBI

3 U paJiiyCOB BIIMCAHHOW M OIIMCAHHOMN 1
OKPY>KHOCTEH.

36 [TocTpoenue npaBUIBHBIX 1
MHOTOYTOJIbHUKOB.

37 Yucno n. JIinHa OKpYKHOCTH 1

38 Panuannas mepa yria 1

39 [Inomane kpyra 1

40 [lmomaae KpyroBoro ceKkTopa, CerMeHTa 1

41 [Tnomanp kpyra, cekTopa, CerMeHTa 1

42 [Inomanp kpyra, cekTopa, CerMeHTa 1

43 Kontponbnas pabora Ne3 1

44 IToHsATHE O ABMKEHUH IJIOCKOCTH 1

45 [TapamienbHbIi IEpeHOC 1

46 [ToBopoT 1

47 [Tonstue cummerpun puryp. Ilpakruueckue 1
MIPUIIOKEHUSI CUMMETPUH.

48 [IpumeneHnue NBM>KEHUM TTPU PEIICHUH 3a1a4

49 [TpakTudeckas pabota 1mo Teme «/[BuxeHusD»

50 [TonsaTHE 0 TPeoOpa3zoBaHUU TTOTO0MS

51 Co0TBETCTBEHHBIE 3JIEMEHTHI TO00HBIX 1
duryp

52 CoOOTBETCTBEHHBIE 3JIEMEHTHI TIOJOOHBIX 1




¢uryp

53

Teopema o npou3BeI€HUN OTPE3KOB XOP/I,
TeopeMa O MPOU3BEJICHUN OTPE3KOB
CEKYIIMX, TEOpEMa O KBaJ[paTe KacaTeJIbHOI

54

Teopema o0 powu3BeICHUN OTPE3KOB XOP/I,
TeopeMa O MPOU3BEJICHUU OTPE3KOB
CEeKYIIHX, TeOpeMa O KBaJ[paTe KacaTeIbHOM

55

Teopema o mpou3BeIeHUN OTPE3KOB XOP/I,
TEOpeEMa O IPOU3BEIEHNUN OTPE3KOB
CEeKYILIUX, TeopeMa O KBaJipaTe KacaTelbHOU

56

[IpumeneHne TeopeM B pelieHUN
reOMETPUUYECKUX 3aa4

57

[IpuMeHeHne TeOpeM B PEILIEHUHT
reOMETPUUYECKUX 3a1a4

58

IIpuMeHeHHEe TEOPEM B PELLIEHUH
TE€OMETPHUYECKUX 3a1a4

59

KonTponbhas padora Ned

60

[ToBTOpEeHme, 06001IeHNEe, CUCTEMATH3AIIHS
3HaHU#. MI3MepeHne reoMeTpu4ecKux
BeMYHUH. TpeyroisHUKH

61

[ToBTOpEHME, 0000IIIEHNE, CHCTEeMAaTH3AITUS
3Hanui. [lapannensusie u
MEePICHIUKYISIPHBIEC TIPSMBbIE

62

63

[ToBTOpeHue, 00001IeHNE, CUCTEeMATH3AIUS
3HaHUU. OKPY>KHOCTb U KPYT.
['eomeTpuyeckne mocTpoeHus. YTibl B
OKPYKHOCTH

[ToBTOpeHme, 00001IeHIE, CUCTEMATH3AITHS




3Haguii. BoucaHHble 1 omyucaHHEIe
OKPY)KHOCTI/I MHOFOYFOJIBHI/IKOB

64 HToroBast KOHTposIbHAs paboTa 1

65 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AIIHS 1
3HaHUI

66 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIIHS 1
3HAHUI

67 [ToBTOpEeHHE, 0000IICHNE, CHCTEMATH3ALIHS 1
3HaAHUI

68 HOBTOPCHI/IG, 000011IeHIEe, CHCTEMAaTH3aIHs 1
3HAHHUH
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

7 KJIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE pPe3yIbTaThl 0CBOCHUS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJjbTara
6 I'eomeTpust
Pacrio3naBaTh M3ydeHHbIE TeoMeTpUdeckue (QUrypbl, ONMPEAeNsiTh HUX
B3aUMHOE PpACIHOJOXKEHHEe, H300pakaTb TreoMeTpudeckue (QUrypsl,
6.1 BBINIOJIHATh YEPTEXKHU IO YCIOBUIO 33hauu. M3MepsaTh JHHEHHbIE U
YIJI0BbIE BEIMUUHBL. PemaTs 3a1au Ha BBIYMCIEHUE AJIMH OTPE3KOB U
BEJIMYHH YTJIOB
Jlenath TpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEIMYUH MPEIMETOB B
6.2 pETbHON JKWU3HH, pa3MEpoOB TMPUPOJTHBIX OOBEKTOB. Pasznmuyarth
pa3Mepbl ITUX OOBEKTOB IO MOPSIIKY BETHYNHbI
6.3 CTpouTh YepTEKN K TEOMETPUUECKUM 3a/1a4aM
ITonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh
6.4 MIPU3HAKU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PELICHUN
3aja4
65 IIpoBomnTh  JOTMYECKHME  PACCYXAECHUS  C  HCIOJIb30BAHUEM
' reOMETPUUYECKUX TEOPEM
ITonp30BaTbCs IIpU3HAKAMU paBeHCTBa IIPSIMOYTOJIbHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MEJIMaHbl, MPOBEAEHHON K THMIIOTEHY3€
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
Omnpenenste napamieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
6.7 oOpa3yeT ¢ HUMH cekymias. OnpenensaTh MapayieIbHOCTh MPSAMBIX C
' IIOMOILBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOMU NPSAMOU 10 TOYEK
JOPYrOU MpsIMOU
6.8 Pemrate 3aaun Ha KieTyaToi Oymare
[IpoBOANTH BBIYMCIEHUS M HAXOJUTh YHUCIOBble U OYyKBEHHbBIE
6.9 3HaYEHUs YIJIOB B TIEOMETPUYECKHMX 3a/JadaXx C MCIOJIb30BAaHUEM

CyMMBI YIJIOB TPEYTOJbHHKOB U MHOI'OYTI'OJBHUKOB, CBOMCTB YIJIOB,

O6pa?>OBaHHI)IX npu IMnepeCcC€YCHUU [ABYX MapalICJIbHBIX JMPAMBIX




cekyuei. PemaTte npakTruyeckue 3aa4u Ha HaX0KJICHUE YIII0B

BJ'Ia)IeTB IIOHATHUEM reoOMETPHUICCKOTO MecTa TOYCK. Ymerh

6.10 OIIpENeNIATh OMCCEKTPUCY YIJIa W CEPEeIUHHBIM MEepHeHIUKYIIp K
OTpPE3KY KaK T€OMETPHUYECKHE MECTA TOUEK
®opMyaMpoBaTh ONpPENENCHHUs] OKPYKHOCTH U Kpyra, XOpIsl U
6.11 JUaMeTpa OKpPYKHOCTH, IIOJIb30BaTbCsl MX CBOMCTBAMHU. YMEThb
MIPUMEHSTH ATU CBOWCTBA MPH PELICHUH 3a/1a4
Biianers NOHATHMEM ONHMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh e€ ueHtp. llonp3oBarbes (akramMum o0 TOM, UTO
6.12 OMCCEKTPUCHI YTIIOB TPEYroJbHHUKA MEPECEKAIOTCs B OJJHON TOUYKE, U O
TOM, YTO CEpeIMHHBbIC NMEPIEHIAUKYISIPhl K CTOPOHAM TPEYTrOJIbHUKA
[IEPECEKAIOTCS B OJHON TOUKE
Brnanerp moHATHEM KacaTeIbHOM K OKPYXXHOCTH, TOJB30BaTHCS
6.13 TeOpeMOl O TEpHIeHIUKYISIPHOCTH  KacaTelbHOM W paauyca,
MPOBEAEHHOTO K TOUKE KacaHHsI
6.14 [Tonb30BaTbcs  MPOCTEHIIMMH  T'€OMETPUYECKUMHM  HEpaBEHCTBaMHU,
' MOHUMATh UX NPAKTUYECKUNA CMBICIT
6.5 [IpoBOIUTH OCHOBHBIE TE€OMETPUYECKHE IOCTPOEHHSI C MOMOLIbIO
. UUPKYJIA U JIMHEWKU
8 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOI
NpOBEPSIeMOro .
0o0pa3oBaTeILHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJjbTara
6 I'eomeTpus
61 Pacrnio3HaBaTh OCHOBHBIE BHIIBI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI,
' M0JIb30BATHCS UX CBOICTBAMU MPH PELLICHUH T€OMETPUUYECKHUX 3a/1a4
6.2 [IpuMeHATH CBOMCTBA TOYKM NepeceueHHsl MEAHMaH TPEYrojbHHUKA
' (eHTpa Macc) B pelIeHUH 3a1a4
Bnanerr mNOHATHEM CpeAHEH JHMHUU TPEYrojJbHUKA W TpPAIEIHH,
63 OPUMEHATh HMX CBOMCTBA NpPU pEIIEHUH T€OMETPUUYECKUX 3a/ad.

ITonws3oBatbes Teopemort Paneca U TEOPEMOM O MPONOPLMOHATIBHBIX

OTPE3Kax, IPUMCHATD UX IS PCHICHUA ITPAKTHYCCKUX 3aaa4d




6.4

[IpuMeHsAT, NpU3HAKU 1OA0OMS  TPEYroJbHUKOB B  PELICHUU

reOMCTPHUYCCKUX 3a0a4

6.5

[Tons3oBatbest Teopemoit [ludaropa s penieHns reoMeTpuuecKux u
npakTuueckux 3axad. CTpouTh MaTeMaTHYecKyl0 MOJEIb B
MPAaKTUYECKHUX 3a/1a4ax, CaMOCTOSTENIbHO JeNlaTh YepTEX U HAXOAUTh

COOTBCTCTBYIOIIUEC NJIMHBI

6.6

Bnaners moHATHAMU CHUHYCA4, KOCHUHYCAa W TAaHTCHCA OCTPOro yria
psAMOYT'OJIBHOTO TPEYIrOJIbHUKA. Ilonp30BaThCsl 3TUMHU IOHATHIMU

JJI peIICHUS NPAKTUYCCKUX 3a1av

6.7

Boruaucnare (pa3nuyHbIME  crioco0amMu) IUIOIIAAb TPEYrojJbHHKA W
IJIOMIAId  MHOTOYTOJBHBIX (Quryp (Moap3ysch, A€ HEOOXOIUMO,
KaJIbKYyJIATOpOM). [IpuMeHsATh mosydeHHBbIE YMEHHS B MPaKTUYECKUX

3a7a4ax

6.8

Bitagers MOHATUSAMU BIMCAHHOTO U LEHTPAJIBHOIO YIJIA, UCIIOJIB30BATh
TEOpEeMbl O BIIMCAHHBIX YIJax, yrilax Mexay XopAaMu (CeKyLUIMMH) U
yrile MEXAYy KacaTeJIbHOW M XOPAOW IIPU PELIEHUU I'€OMETPUUYECKUX

3a1a4

6.9

BJIa,Z[CTb INOHATUEM  OIIMCAHHOI'O qupréxyroanI/IKa, IMPUMCHATD

CBOMCTBA ONKMCAHHOT'O YETBIPEXYTOJIBHUKA IIPH PEIICHUH 3a/1a4

6.10

[IpuMeHATh TONy4YEeHHBIE 3HAHWS HA TPaKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJENH JUIsl 3aJad pealbHOM KU3HU M MPOBOIUTH
COOTBETCTBYIOIIME BBIYHCICHUS C MNPUMEHEHHEM Toao0us u

TPUTOHOMETPHH (TI0JIB3YSICh, I71€ HEOOXOIUMO, KAJIbKYJISTOPOM)

9 KJIACC

Kon
MpoBepPsIeMoro
pe3yJjbTara

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHOM NPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

6

6.1

I'eomerpus

3HaTh TPUTOHOMETpPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOAMUThH C UX
IMOMOIIBIO PA3JIMYHBIC J3JICMCHTBLI MPAMOYI'OJIBHOTO TPCYrOJIbHHKA
(«pemmeHre  TPSMOYTOJIBHBIX — TPEYrOJIBHUKOB»). Haxomute (¢

MTOMOIIIBIO KATBKYJISITOPA) IJTUHBI U YTJIbI 17151 HETAOJMYHBIX 3HAYCHUI




6.2

[Tonws30oBarbCs dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM ISl HaXOXKJICHUSI COOTHOIIECHUI

MCXKAY TPUTOHOMETPUICCKUMU BCINYHNHAMUA

6.3

Hcnonp30BaTh TEOpeMbl CHHYCOB W KOCHHYCOB Ul HAaXOXKJIECHUS
pa3IMyYHBIX 3JIEMEHTOB TPEYroJbHUKA («PELIEHHE TPEYrOJILHUKOBY),

MPUMCHATDH UX ITPHU PCHICHUH I'COMETPHUICCKUX 3aJiaY

6.4

Bnagers mnonatusMu npeoOpazoBaHus MOJOOHUS, COOTBETCTBEHHBIX
AMEeMEHTOB MoA0OHBIX (uryp. Ilomp3oBaThes cBOWCTBaMU MOAOOUS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYHCISATEH JUIMHBI M HAXOAUTH YTIIBI Y
noao0HbIX Quryp. IlpumeHsTs cBOMCTBa MOAOOUS B MPAKTUYECKUX
3ajayax. YMEThb MPUBOAUTH TNPUMEPHl MOJOOHBIX QuUryp B

OKPY’KaI0IlleM MHpE

6.5

Ilonw3oBaThes TCOpEMaMu O TMPOU3BCACHUU OTPE3KOB XOpHA, O

MIPOM3BEIEHNHU OTPE3KOB CEKYIUX, O KBaJipaTe KacaTeJIbHOM

6.6

Ilonp30BaTbcsl BEKTOpaMM, IIOHMMAaTb HUX TIEOMETPUYECKUH U
(bu3nYEeCKUN CMBICH, MPUMEHATh MX B PEIICHUU T€OMETPUUYECKUX M
¢usnueckux 3anad. I[IpuMeHATH cKansipHOE NMPOU3BEICHHUE BEKTOPOB

AJI HaXOXICHHUA JJIMH U YITIOB

6.7

ITons30BaThCA MCTOJOM KOOpAWHAT Ha IMJIOCKOCTH, IPUMECHATH €I0 B

PEIICHUN TCOMETPUICCKUX U MMPAKTUYCCKUX 3a1a4

6.8

6.9

Brnagers NOHATHAMHM  NPAaBUIBHOTO  MHOTOYIOJBHHUKA,  JUIMHBI
OKpPY>KHOCTH, JJIMHBI JYT'M OKPY>KHOCTHM W DPaJMaHHOM MEphbI yria,
YMETb BBIYMCIATH IUIOLIaAb Kpyra u ero uyacteil. IIpumeHnsaTs

IMMOJIYYCHHBIC YMCHHUS B IIPAKTHYCCKUX 3aJavdax

HaxonuTh ocu uiny LEeHTphl CHMMETPUH (GUTYP, TPUMEHSTD JIBH)KECHHS

IJIOCKOCTH B IMIPOCTEMIINX CITydastxX

6.10

[IpuMeHsATH MONyYEHHBIE 3HAHUS HAa TPaKTUKE —  CTPOMTH
MaTeMaTHUYeCKUe MOJENN JUIsl 3ajad peajlbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOLIIME BBIYMCICHHA C TMPUMEHEHHEM MoJo0us U
TPUTOHOMETPUYECKMX (DYHKIMH (ImOJB3ysch, TA€ HEOOXOIMMO,

KaJIbKYJISITOPOM)




ITPOBEPAEMBIE JIEMEHTBI COAEP) KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomerpust
HavanbHble noHsATHA reoMeTpun. Touka, npsimasi, OTpE30K, Jdyd. YToia. Buasl
6.1 yrioB. BeprukanbHble M CMexHbIE yrubl. buccexrpuca yria. Jlomanas,
MHOTrOyrojbHUK. [lapannenbHOCTh U IEpIEHANKYISIPHOCTD MPSIMBIX
6.2 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM  CHMMETPHH.
' [Ipumepsl cHMMETpHM B OKPYXKarOIEM MUPE
6.3 OcHOBHbBIE NIOCTPOEHHUS C MOMOULIbIO LUPKYJIS U JUHEHKU. TpeyrojbHUK.
' Bricota, Mmennana, OuccekTpuca, uX CBOMCTBa
6.4 PaBHOOepeHHBI W pPaBHOCTOPOHHUW  TpeyroibHHKH. HepaBeHCTBO
' TPEYroJbHUKA
65 CBoiicTBA W TpPHU3HAKK PABHOOEAPEHHOTO  TpPEyroibHUKA. [Ipu3HaKu
' paBEHCTBA TPEYTOJbHUKOB
66 CpolicTBa U MpU3HAKU NapauIeIbHBIX NpsMbIX. CyMMa yIJIOB TPEyrojJbHHKA.
' Breninue yribl TpeyroibHUKa
[IpsamoyrosibHbI ~ TpeyrosbHUK. (CBOMCTBO MeEIHAHBI MPSIMOYTOJIBHOTO
6.7 TPEYroJIbHUKA, IPOBEIAEHHOM K runoreHyse. Ilpusnaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYroJbHUKOB. [IpSAMOYroiabHBIH TPEYroJbHUK C YIJIOM B
30°
HepaBencTBa B reoMerpuu: HEPaBEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, TeopemMa O OoniblieM yriie W OOJbIIeH CTOpPOHE
TpeyroyibHUKA. llepnenanKysp u HaKIOHHas
69 I'eomerpuueckoe Mecto Touek. buccekrpuca yria UM CepeAMHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK FeOMETPUUYECKHUE MECTA TOUEK
OkpyXHOCTb W Kpyr, XOpJa U JUaMeTp, HuX CcBoiicTBa. BzaumHoe
6.10 pacIioJio)keHUEe OKpY)KHOCTH U TpsMoi. KacatenmpHas ©  cekymias K
OKPYHOCTH
6.11 OxkpyXKHOCTb, BIHMCAHHas B yroy. BrnucaHHass ¥ omnMcaHHas OKPYKHOCTH

TpeyroJbHUKA




8 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COlEPKAHUS

6 ['eomeTpus

6.1 UYersipéxyronpauku. [lapamienorpaMm, ero npu3HaKyu U CBOKWCTBA

6.2 [psiMoyroapHUK, pOMO, KBaIpaT, MX MPU3HAKU U CBOWCTBA

63 Tpaneuus, paBHOOOKas Tpaneuus, €€ CBOHCTBa U Mpu3HakH. [IpsiMoyrospHas
' Tpamnenus

64 Meton yaBoenus meauanbl. llentpansHas cummerpus. Teopema daneca u
' TeopeMa O MPONOPIIMOHATBHBIX OTPE3Kax

6.5 Cpennue TMHUM TPEYroJibHUKA U Tpanenuu. LlenTp Macc TpeyroabHUKa

66 [TogoOue TpeyrosbHUKOB, Kod(pdunueHnt nomodus. IlpusHaku mogoOus
' TpeyrojabHUKOB. [IpumMeHeHne nmo1o0us Npy peleHny NPaKTHUECKUX 3a/1a4

67 @opmynbl 118 IUIOIIAAM TPEYrojbHMKA, NapajiesiorpaMMa, pomba u
' Tpamnenuu

68 CaoiicTBa TUIOmIfel reoMmeTpudeckux (uryp. OTHOIIEHUE TUIONIAACH
' HOJOOHBIX (GUTyp

6.9 Brruucnenue mwiomaaei TpeyrojabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOH
' Oymare

6.10 Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' IIPAKTHUYECKUX 3aJa4

CuHyc, KOCHHYC, TAaHT€HC OCTPOTO yIJia MPsIMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPHUTOHOMETPHUYECKOE  TOXKICCTBO.  |PUTOHOMETPUYCCKHE
dbynkuun yrios B 30°, 45° u 60°

6.12 BrnmcanHple M IEHTpAJIBHBIEC YTJbI, YroJl MEXKIy KacaTeIbHOH M XOPIOH.
' VYTIbl MEXIY XOp/IaMU U CEKYIIMMHU

6.13 Brucanubie 1 onrcaHHBIC YETHIPEX YTOJIBHUKH

6.14 BzaumHoe pacnonoxkeHue ABYX OKpyXHOcTed. KacaHue OKpyXHOCTEM.
' OO111e KacaTeabHbIE K IBYM OKPYXHOCTAM

9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHUS




6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOX1eCcTBO. DOPMYITBI TPUBEICHUS
Pemenne tpeyronpHukoB. TeopeMa KOCMHYCOB M T€OpeMa CHUHYCOB. Penienue
6.2 MPAaKTUYCCKUX 337ad C WCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [IpeobpazoBanue moaoous. [1ogo0ne COOTBETCTBEHHBIX JIEMEHTOB
64 Teopema 0 IPOM3BEACHNUU OTPE3KOB XOPJI, TEOPEMBI O MTPOU3BEICHUN OTPE3KOB
' CEeKYIIHX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bekrop, mmmHa ~ (MOAyNTB)  BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
65 MPOTHBOIOJIOXKHO HANpPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTEpAIlMN HaJ BEeKTOpaMmu. Pa3noxeHne BeKTOpa 1Mo AByM
HEKOJUTMHEAPHBIM BEKTOpaM
66 Koopaunatel Bektopa. CKalsipHOE MPOM3BEICHUE BEKTOPOB, MPUMECHEHUE IS
' HAXOXKJCHUS JJIMH U YTJIOB
JlekapTOBbI KOOPIUHATHI HA TJIOCKOCTH. Y PaBHEHUS MPSIMON M OKPYXHOCTH B
6.7 KOOp/IMHATAaX, epeceueHre OKPYKHOCTEH U MpsAMBIX. MeToa KOOpAWHAT U €ro
MIPUMECHEHHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.0 JnuHa okpyxHOCTH. ['pagycHas M paanaHHas Mepa yriia, BEIYUCICHNE IJTHH AyT
' OKpPYKHOCTEU
6.10 [Tnomane kpyra, ceKTOopa, CerMeHTa
6.11 JIBMKeHHST TUIOCKOCTH W BHYTPEHHHE CUMMETpuUd Quryp (dIeMeHTapHbIe

npeactasieHus). [lapamtensuerit nepenoc. [loBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPOBEPSIEMOro
TpeOOBaHUsA

IIpoBepsiemble TpeOGOBAHUSA K MPeAMETHBIM pe3yJibTaTam
0CBOEHHSI OCHOBHO¥ 00pa30BaTe/IbHOI NPOrpaMMbl 0CHOBHOI'O
o0urero oopazosanus Ha ocHoe @I'OC

YMeHHe OnepHpoBaTh NOHATHSAMHU: MHOXKECTBO, IIOJMHOYKECTBO,
ONEpallMd HaJ MHOXECTBAMH; YMECHHUE ONEPUPOBATH IOHATUSAMU:
rpad, cBs3HBIN rpad, AepeBO, MK, MPUMEHATH UX HPU PELICHUU
3ajja4; yMEHHE UCIOJIb30BaTh rpahuueckoe MpeaCcTaBICHIE MHOXKECTB
JUIsL OIMCAaHUsl PeabHBIX MPOLIECCOB U SBJIICHUM, IPU PEIICHUM 3a7ad

U3 APYTUX Y4eOHBIX IPEAMETOB

YMeHue onepupoBaTth MOHATHUAMHU: ONpEeNIEHUE, akcuoMa, Teopema,
JIOKA3aTeNbCTBO; YMEHHUE paclo3HaBaTh MCTUHHBIE W  JIOXKHBIE
BBICKA3bIBaHUS, MPUBOAMUTH IPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBAHUM

YMeHue onepupoBaTh MOHATUAMU: HATypalbHOE YHCIO, MPOCTOE U
COCTaBHOE YMCJIO, JI€IMMOCTh HATypalbHBIX YHCET, MPU3HAKU
JEeTUMOCTH, L0 YHUCIIO0, MOAYJb 4YHCIa, OOBIKHOBEHHAsl JIpoOb U
JecATu4Has ApoOb, CTaHIAPTHBIA BUJ 4HUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMoOHAIbHOE YHWCIO, apu(MeTHUYecKuid KBaJApPATHBI KOPEHB;
YMEHHE  BBINOJHATH JEHCTBUSL C  4YWUCIaMH, CpaBHUBAaTh U
yIOpSIOYUBaTh YHUCIA, MPEACTaBIATh YHUCIA HA KOOPAWHATHOM
NpSIMOH, OKPYIJIATH 4YMCIA; YMEHHME JAeNaTh NPUKUAKY U OLEHKY

pe3ynbTaTa BIYMCICHUN

YMeHue onepupoBaTh IMOHATHUSAMH: CTEIEHb C LEJNBIM I[OKAa3aTeleM,
apuMeTHYecKuil KBaJpaTHBIM KOPEHb, MHOTOWICH, aireOpandeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTEneHU
0ojbllle €eIWHUIBI, YMEHHE BBINOJIHATH pacu€Tbl Mo Qopmymam,
npeoOpa3oBaHus MENbIX, APOOHO-PAIMOHATBHBIX BBIPAKEHUH U
BBIPQKECHHUI C KOPHSIMH, Pa3IOKEHUE MHOTOYJIEHAa HAa MHOXKUTEIH, B
TOM 4YHCIE C HCIONb30BaHHEM (OPMYNl Pa3sHOCTH KBAApPaTOB U

KBaaApaTa CYMMBI U PA3HOCTHU

VYMmenue ONCpUpPOBATH NMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOM MEepEeMEHHOH, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHUE pelllaTh JUHEWHbIE U KBaJpaTHBIE ypaBHEHUS,
IpOOHO-PAaLlMOHAIBHBIE YPAaBHEHUSI C OJHOM NEpPEeMEHHOH, CHCTEMBbI
IBYX JIMHENHBIX YpPAaBHEHMM, JINHEHHbIE HEPABEHCTBA M UX CHCTEMBI,
KBaJlpaTHble U JpOOHO-pallMOHAJIbHbIE HEPaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELIEHUH 3a/1ad U3 APYTUX NPEAMETOB
U IPaKTUYECKUX 3ajlad; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 M KOOPJMHATHYIO IUIOCKOCTH JUISI M300paKEHUS pPEIICHHUH

YPAaBHEHUN, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHUAMU: QYHKIMS, rpaduk QyHKIMH, HYIU
¢byHKIMY, IIPOMEXYTKH 3HAKOIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHMs, yObIBaHUS, HaumOOJblllee M HAaUMEHblIEe 3HAYCHUs
byHKINY; yYMEHUE OIIEpUPOBATH MOHSTUAMM: npsimast
IPONOPLUOHATIBHOCTD, JUHENHHAs (YHKIUs, KBaJpaTu4yHas (QyHKLMS,
oOpaTHasi TPONOPLUOHANIBHOCTb, Mapaboia, rumepoosa; yMeHue
CTPOUTH TpapuKH PYHKLUH, UCIIOIB30BaTh IPaUKU Ui ONpeAeIeHUs
CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, Ul pEeUICHMs 3a7ad U3 APYTUX
y4eOHBIX MpPEeIMETOB U pEaTbHOM JKU3HM; YMEHHUE BBIPAXKaTh

(dbopMyIiaMy 3aBUCHUMOCTH MEXI1Y BETMIMHAMU

Ymenue OIIepupOBAThH MOHSTUSIMU: [IOCJIEZIOBATEIbHOCTb,
apudmernyeckass U TeOMETpUYecKass  IMPOTPECCUU;  YMEHHUE
MCTIOJIB30BaTh CBOMCTBA MOCIIEAOBATENLHOCTEH, (OPMYJIBI CYMMBI U
o0IIero 4jieHa MpU PELIeHWU 3ajiad, B TOM YHUCIE 33734 U3 JAPYTUX

y4eOHBIX MPEAMETOB U PEATbHOMN KU3HU

Vmenue peliaTh 3aga4u pasHbIX THIIOB (B TOM YHUCJIC Ha IMPOLICHTHI,
JOJIM M 4YaCTH, JIBHIKXCHHUC, pa60Ty, IHECHY TOBApOB U CTOHMMOCTL
MOKYIIOK U YCJIYT, HAJIOTH, 3ala4U1 U3 obactu YHpaBJICHUA JIXYHBIMU U
CeMEeMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIAThb BBIPAKCHUA,
YpaBHCHUA, HEpPAaBCHCTBA MW CHUCTEMbLI 110 YCJIOBUIO 3aJayH,
HCCIICA0BAaTh IOJYUYCHHOC PCHICHUC U OLCHHUBATH HpaBI[OHOI[O6HOCTB

IMMOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATUSMU: (UTypa, TOUKA, OTPE3OK, Mpsimas,
Jyd4, JIOMaHasi, yroJl, MHOIOyTOJIbHUK, TPEYToJIbHUK, pAaBHOOEIPEHHBII
U PABHOCTOPOHHUH TPEYroJbHHUKH, NPSMOYTOJbHBIA TpPEyrojbHUK,

MEauaHa, 6I/ICCCKTpI/ICEl N BBICOTA TPCYTI'OJIbHUKA, I-ICTI:IpéX}/TOJ'H:HI/IK,




napajuieiorpaMMm, pomO, TOPSIMOYrOJIbHUK, KBaJpar, Tpamerus;
OKPY>KHOCTh, KPYT, KacaTejlbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
dburypamu; yMeHue pelaTh 3a7adyd, B TOM YHCJIE€ U3 TOBCEIHEBHOM
KU3HHM, HA HAXOXKJICHHE T'€OMETPUYECKUX BEIMYMH C MPUMEHEHUEM

M3YyUEHHBIX CBOUCTB (QUTYp U (HaKTOB

10

YMeHue onepupoBarh MOHSATHUSIMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauIeIbHOCTh U MNEPHEHAUKYJISIPHOCTh MPSIMBIX,
YroJa MEXAy TNpSIMBIMH, TEPICHIUKYIAp, HAKIOHHAS, MPOCKIIUs,
nonobue Guryp, mogo0HbIE TPEYTOIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKH W TPSIMOM, YMEHHUE pacro3HaBaTh PABEHCTBO, CUMMETPHUIO U
nonobue Guryp, napayiebHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKPY’KaI0IlleM MHpE

11

YMeHue omnepupoBaTh INOHATHAMH: JUIMHA, PACCTOSHHUE, Yol
(BemuuMHA yria, CUHYC M KOCHHYC yIJIa TPEYrojbHMKA), IJIOLIA[b;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKpPYKaroIleM
MHUpE; YMEHHE MpPHUMEHATh (OpMyNBl TepuMeTpa | IUIOIIAIH
MHOT'OYTOJIbHUKOB, JJUHBI OKPYXXHOCTH M IUIOLIagU Kpyra, oObema
IIPSIMOYTOJIBHOTO IIApaJUIEJIENUIENa; YMEHUE NPUMEHATh IIPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpHUYECKHE COOTHOIIEHUS Ui

BBIYHMCJICHUA OJINH, paCCTOHHI/Iﬁ, IIomaaen

12

YMeHne wu300pakarh IIOCKME (UTYpRI W HX KOMOHWHAIIWH,
NPOCTPAHCTBEHHBIE (UTYPbl OT PYKH, C TOMOUIbIO UYEPTEKHBIX
HHCTPYMCHTOB W OJJICKTPOHHBIX CpPCIACTB II0 TCKCTOBOMY HWIIN

CHUMBOJIbLHOMY OIIMCAHUTIO

13

VYMmenune OICprupoOBaTh IIOHATUAMMU. npAMOYrojibHasa CUCTEMa
KOOpJMHAT, KOOPJAMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKATSIPHOE TPOU3BEACHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbI U KOOPAMHATHI UIS TPEACTABICHUS
JaHHBIX W PpCeHICHUA 3aJad, B TOM YHUCIC H3 APYTUX y‘IC6HI)IX

MPEIMETOB U PeaTbHON KU3HU

14

yMeHI/Ie OHepI/IpOBaTb IIOHATUAMU.: CTOJ'I6I/IKOBBIG nu KPYTOBBIC
quarpaMMbl, —TaOmuIBl, cpeaHee  apudMeTHYecKoe, MeEIuaHa,
HauOoJblllee W HAaUMEHbIIEe 3HAYCHHs, pa3Max YHCIOBOTO HabOpa;

yMEHHE  M3BJEKaTb, HUHTEPIPETUPOBaTH U  IPeoOpa30oBbIBATH




uHbOpMalMIo, TPEACTaBICHHYI0 B TalJMIlAX M Ha JAUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA U XapaKTEPUCTUKU PEAIBHBIX MPOLECCOB U
SBJICHUH; yMEHHE paclo3HaBaTb W3MEHYUBbHIE BEJIWYMHBI B

OKpYIKaroIieM MUupe

15

YMeHue onepupoBaTh MOHATHAMH: CIy4YallHbIA ONBIT (CIy4aiHbIN
AKCIIEPUMEHT), JJEMEHTAapHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIly4ailHOrO OIIbITa, CIIyd4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJHWTh BEPOSTHOCTH CIYYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE pelaTh
3aJjaud METOJIOM OPTaHMW30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
NpaBUia YMHOXCHHS, YMEHHE OILEHHBATh BEPOATHOCTH pPEaJbHBIX
COOBITUN U SIBICHUN, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKpYXXAlOIIEeM MHUPE M B JKHU3HH;
3HAaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCE B €TI0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BBIOMpaATh MOAXOAALINA W3YYEHHBIH METOJ| Ui PEUICHHUs
3aJja4¥, NPHUBOIUTH NPUMEPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKU B
HUCKYCCTBE, OIIMCBIBATH OTJEIBHBIE  BBIAAIOLIUECS  PE3YJIbTAThI,
IIOJIy4EHHBIE B XOJ€ Pa3BUTUS MATEMaTUKU KaK HAayKH, HPUBOIUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITUM M UX aBTOPOB B OTE€YECTBECHHOMN

Y BCEMHUPHOM UCTOPHUH




INEPEYEHDb 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COIePKAHUS

1 Yucna v BBIYMCIIEHUS

11 HarypanbHble u nensle yncina. [Ipu3Haky 1eIMMOCTH LENBIX YHACE

L OObIKHOBEHHbIE M JIeCATHUYHBbIE  ApoOW,  MPOLEHThI,  OECKOHEYHbIE
' MIEPHOANYECKHE IPOOH

13 Panyonanbhpie  uncna.  ApudMeTHyecKHe ONepalud ¢ paldOHATIbHBIMU
' YUCIIaMH

14 JevictButenbHble yuciaa. ApudMeTHYECKHE ONeparuu ¢ ACHCTBUTEIHLHBIMU
' qUCIaMu

L5 [TpubnmkE€HHBIC BBIYUCICHHS, TpPaBUiIa OKPYIJICHHS, NPUKHIKA H OICHKA
' pe3yJibTaTa BEIYUCICHUN
2 AnrebpanuecKkue BbIpakeHHs

2.1 BykBeHHbIE BhIpaXKeHUS (BBIPAKEHUS C IEPEMEHHBIMN)

20 Crenenp ¢ nenbiM nokaszareneM. CTeneHb C palMOHAIBHBIM I10KA3aTENEM.
. CBolicTBa cTENEHN

2.3 MHorouieHs!

24 Anrebpanueckas 1poOb

”E Apudmerndeckuit KOpEHb HaTypaJIbHOM CTEICHHU. [erictBust c
' apu(METHIECKUMH KOPHSIMH HATYPaJIbHOHN CTETICHH
3 YpaBHEHUs U HEPABEHCTBA

31 Llenple u ApoOHO-panMoHanbHBIe ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
' YpaBHEHHI

30 Llenbie U OpoOHO-panMOHaNIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEpaBEHCTB

3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBble NOCIEN0BATENLHOCTU

41 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHS MTOCIIEA0BATEIBHOCTEH

4.2 Apudmerndeckass M TeOoMeTpHuUecKass mporpeccud. @DopMyna  CIOXKHBIX




MIPOLICHTOB

S) OyHKIUN
OyHkIus, cnocoObl  3amanms  GyHknuu. [paduk  pyHkmuu.  Oobmacthb
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pyHkimu. Hynu ynkiuu. [IpomexyTku
5.1 3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMYMBI H
MUHUMYMbI (yHKUMU. Hambonbinee u HauMmeHblllee 3HaueHUE (YHKUIUU Ha
HPOMEXKYTKE
6 KoopnauHats!l Ha IpsAMOHN U TUIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBbI KOOPIMHATHI Ha MJIOCKOCTH
7 I'eomerpust
7.1 ['eomerpuyeckue GUTypsl U KX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOTOyTroJIsHUKH
14 OKpy’KHOCTb U KpYT
75 W3mepeHue reoMeTpu4ecKruX BETUIUH
7.6 BexTops! Ha mtocKoCcTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Komb6unatopuka
8.4 MHosxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET



