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K OCHOBHOHM 00pa30BaTelbHOM MporpaMme
OCHOBHOT'0 00I11eT0 00pa30BaHUs

MBOY "llIkxona Ne 189»

PABOYAS ITPOT'PAMMA
yuyeOHOro kypca «I'eomerpus»
U1 0Oy4arommxcs 7-9 KiaccoB



INOACHUTEJIBHAA 3AIINCKA

I'eomeTpusl Kak OIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECIeYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKEeHUE, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTeNIbHYI JMHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00Ilero 00pa30BaHus 3aKJIK0YaeTCsl B TOM, YTO 00y4daroLuiics
YUUTCS TNPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS U CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, MPOBOIUTH
paccyXIeHUs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoii nienpo u3yueHust reoOMEeTpHH ABISICTCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpU
pELIEHNHN KaK MaTEMaTUYECKUX, TaK U IPAKTUYECKUX 3aja4, BCTPEUAIOIIHUXCS B PEAJIbHOM JKU3HU.
OOyuarouuiics JODKEH HAY4YHUTBHCS OINpPENEeNIUTh T'€OMETPUUYECKYI0 (pUrypy, onucarh CIOBaMHU
JAHHBINA YepTEX UM PUCYHOK, HAWTH IUIOIIAAb 3€MEIbHOIO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOIO Kabess Wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOUIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JIMHUS B M3ydyeHuu reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 XapakTepa 0OydyaromMNUCs YUUTCS CTPOUTh MaTeMaTUYeCKHe MOJIENIN PealbHbIX
JKU3HEHHBIX CUTYyallud, NPOBOJAWUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOI'O
pesyibTara.

KpaiiHe BaXHO MOAYEPKUBATH CBA3M T'€OMETPUU C JAPYTMMU Y4YEOHBIMM NpPEAMETAMH,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEACICHHUS  IEOMETPUYECKUX  (GUIyp UM IMOHATHH,
JEMOHCTPUPOBATh IPUMEHEHUE MOIYyYEHHBIX YMEHUHN B (U3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMax «Bektopsl», « [puronomeTpuueckue cOOTHOIEHUD», «MeToa KoopauHaT»
u «Teopema ITudaropay.

VYuebHblit kypc «l'eomeTpus» BKIIIOYACT CIEAYIOIIME OCHOBHBIE PA3/ieNbl COIEpIKAHUSA:
«['eomerpuueckue QUrypsl U HUX CBOMCTBa», «lI3MepeHHE TE€OMETPUYECKUX BEITUUYHUHY,
«/lexapToBBl  KOOpAMHATBl Ha  IUIOCKOCTW», «BeKTopwl», «/IBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust mogOOU».

Ha uzydenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kitacce — 68 yacos (2
yaca B HeJel0), B 8 kiacce — 68 yacoB (2 vaca B Henento), B 9 kitacce — 68 gyacoB (2 yaca B
HEJIETIIO).

PEAJIMBAIIASA MOJYJIS «IIKOJBHBIM YPOK» PABOYEW ITPOT'PAMMBI
BOCIIUTAHUSA

B nmporecce peanuzaruu padodeit mporpaMmsl yaeOHOTO Kypca «I eoMeTpus» MPOUCXOIUT
JOCTH>KEHUE JMYHOCTHBIX PE3yJbTaTOB B paMkax peanu3auud monayist «LIkonbHBIA ypok»
paboueit mporpaMMbl BOCTIMTaHHS, @ UMEHHO:

- aKTUBH3AIUsl MOTHUBAIIMU K TTO3HAHUIO U O0YUYCHHIO;

- opMupOBaHKE TOTOBHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

HauanbHuble moHsiTHs TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroj. Buabel yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienpHOCTD U NEPIEHIUKYIAPHOCTD IPSIMBIX.

Cummerpuunsie ¢purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [Ipumepsl cuMMeTpun
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE ITIOCTPOEHMSI C TIOMOILBIO LIMPKYJIA U IMHENKHU. TpeyronpHuk. Beicota, Meaunana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOepeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyroinbHUKA.

CpoiicTBa M NpHU3HAKM PABHOOEIPEHHOIO TpeyrosbHukKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CymMMa yrioB TpeyrojpbHUKA. BHemHue
YTJIbI TPEYTOJIbHUKA.

ITpsimoyronbHbI TpeyrojabHUK. CBOWCTBO MeAMAaHBl IPSIMOYTOJIBHOIO TPEYrOJBHUKA,
IpoBeAEHHOW K runoreHys3e. llpu3Hakum paBeHCTBa IPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[TpstMoyronbHBIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B TeOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OOJIbIIEM YTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepneHIuKysp 1 HAKIIOHHAS.

I'eomeTpuyeckoe MecTOo TO4YeK. buccekTpuca yria u CEpelMHHBIN NEPHEHIUKYIApP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMAaMeTp, MX CBOICTBa. B3anMHoe pacrosiokeHne
OKpYXHOCTH U npsimoii. KacarenbHast U cexyias K OKpy’HoCTU. OKpy>KHOCTb, BIMCAHHAs! B YTOJI.
BrincanHas u onncaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronbHuku. llapamnenorpamm, ero mpusHakd W CBOMCTBA. YacTHbBIE cCily4au
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoicTBa U Mpu3Haku. [IpsMoyronbHas Tpaneuus.

Merton ynBoenuss mMenuasbl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUU TPEYTOJbHUKA U Tpamneuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [Ipu3Haku momgodust TPEyroIbHUKOB.
[TpumeHneHne mo100Ust PH PEIIeHUH TPAKTUUECKUX 3a7au.

CgpoiicTBa miomianeil reomerpudeckux ¢uryp. @opmynbl A IUIOMAAW TPEYroJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH Mo100HBIX UTYp.

Brruucnenue nioniaaeil TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema I[Tudaropa. Ilpumenenue Teopemsl [Indaropa npu pereHNN NpakKTUUECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIjla MpsAMOYIOJBHOTO TpeyrojpHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMmerpuieckue GpyHkmuu yrios B 30, 45 u 60°.

BnucanHble M LEHTpaJIbHBIE YIUIBI, YIOJ MEXIY KacaTebHOM M XOpIOW. YTIIBI MEXIY
XOpAaMH U CeKyIIUMH. BrincanHblie U onucaHHble YeThIPEXYTOIbHUKH. B3anMHOe pacnonokenue
IBYX oKpyxHOcTel. Kacanue okpyxHocTeil. O0mie kacaTenbHbIe K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopmyJibl IPUBEACHUS.



Pemienne tpeyronbHukoB. Teopema KOCHHYCOB U Teopema CHUHYCOB. Pemenue
MIPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nogoo6us. [1ogo01ne cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 mpoU3BEAECHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBlIE€HHbIE BEKTOPHI, ITPOTHUBOMOIOKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMd Hal
BEKTOpaMu. Pa3iioxkeHue BEKTOpa MO IBYM HEKOJUIMHEapHbIM BeKTopaM. KoopaumHaTel BEeKTOpa.
CkassipHO€ ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.

JlekapToBbl KOOpJIMHATHI HA IJIOCKOCTH. YPaBHEHUS TMPSAMOA M OKPYXKHOCTH B
KOOpJMHATaX, [IEpPECEUECHUE OKPYKHOCTEH U NPsIMbIX. MeTO1 KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBunpHbIE MHOTOYTOIBHUKH. JlJIMHA OKpYXHOCTH. ['pagycHast u paguaHHas mMepa yria,
BBIUMCJIEHHE JUIMH OYyT OKpykHOCTel. [lnomane kpyra, cekTopa, CerMeHra.

JIBUKEeHMsI TNTIOCKOCTU U BHYTPEHHUE CUMMETPHUH QUTyp (37IeMEHTapHbIe MPEACTABICHUS).
[TapannensHbIi iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA I[IPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS MpOrpaMMbl y4eOHOTO Kypca «[ eomerpusi»
XapaKTePU3YIOTCS:

1) naTpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTeMaTUYECKOM MIKOJIbI, K UCIOJIb30BAHUIO 3TUX IOCTHKEHUH B IPYTHX HAyKax W MPUKIIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaM3allid €ro Ipas.,
MPEJCTaBICHUEM O MaTEeMaTHYeCKMX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HarmpuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLHUIIOB B J€ATEIbHOCTH YYEHOTO;

3) TpyaoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpO(ecCHOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B ACSITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUSA YEJIOBEKa, NPHUPOIALI M 0OIIecTBa, MOHUMAHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEJICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENbCKOM IeATETbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLIMOHATIBHOTO
O/1aronosy4us:

TOTOBHOCTBIO PUMEHSATh MAaTEMATUUECKUE 3HAHUSI B MHTEPECAX CBOETO 3/10POBbs, BEACHUS
3I0pOBOT0 O00Opa3a >KU3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHA M OTIbIXa,
perynspHas (u3ndeckass akTUBHOCTb), C(HOPMUPOBAHHOCTBHIO HaBbIKa pedIeKCUH, TPU3HAHUEM
CBOETO ITpaBa Ha OMMOKY M TAKOTO YK€ MpaBa APYroro 4YeIOBeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpHUEHTAIMEeH HAa MPUMEHEHHWE MaTEeMaTHYECKUX 3HAHWM IS pelieHus 3a1ad B 00jacTu
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTBbHOTO XapaKTepa SKOJOTUYECKHUX
npo0JeM U myTel uxX pereHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAIBHON U IPUPOTHOI Cpe/bl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCIIE€ YMEHUE YUUTHCA Y JPYTHX
JIOJIeH, MPUOOPeTaTh B COBMECTHOW NIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
ONbITa APYTHUX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHMI, B TOM 4ucie (GOpMYIHPOBATH UJECH,
HOHATHS, TMIIOTE3bl 00 00OBEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
(GopMynHMpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBUS, YOPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHHBePCcAJbHbIE YUeOHbIe NelCTBUS

Bba3zoBble Jioruyeckue eiicTBUS:

® BBIIBISAITh M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHSATUN, OTHOUICHUW MEXKAY MOHATUAMH, (POPMYyIUpOBaATH ONpEEICHUs MOHSITHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK Ki1accu(UKaIMK, OCHOBAHUS 171 0000IIeHUs U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

® BOCIPHHHMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpHUIATENIbHbIC, EANHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIABIATH MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IIPOTUBOPEUHS B (aKTax,
JAHHBIX, HAOMIONIEHUSIX U YTBEPXKIACHUSAX, Npeajararb KPUTEPUU JUIsl BBISBICHUSA
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNlaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

e pa30uparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (MIPsIMbIE U OT IPOTHUBHOTO),
MPOBOANTHL CAMOCTOSATEIHHO HECIOXKHBIE JI0OKA3aTelIbCTBA MaTeMaTUYeCKuX (aKTOB,
BBICTPAWBaTh apTyYMEHTAIIMIO, TPUBOJIUTH MPUMEPHI U KOHTPIPHUMEPHI, 00OCHOBBIBATh
COOCTBEHHBIE PACCYXICHHUS,

e BbIOMpaTh cHoco0 pemieHUs ydeOHOW 3anayM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh HauOojee MOAXOMAAIIUN C YUETOM CaMOCTOATEIHHO BBIIECTIECHHBIX
KPUTEPUEB).

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

® WCIOJIb30BaTh  BOMPOCHI  KaK  HCCIEAOBATECIILCKUA  HHCTPYMEHT  IMO3HAHUS,
dbopMyIupOBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTUBOPEUNE, MPOOIEMy, CaMOCTOATEIHLHO
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
MTO3UIINI0, MHEHUE;

® [POBOJUTH MO CAMOCTOSITENIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA SKCIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBIEHUIO OCOOCHHOCTEW MaTeMaTH4eCKOro 00BhEKTa,
3aBUCUMOCTE 00BEKTOB MEXKITY COOOI;

® CaMOCTOSTENHHO (POPMYIUPOBATH 0OOOIIIEHHUS U BEIBOJBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, WCCIEOBaHUs, OLIEHHWBATh JOCTOBEPHOCTHh IOJYYCHHBIX Pe3yJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;

® [IPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh IPEATNOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmanmeii:

®  BBIBIATH HEAOCTATOYHOCTh U M30BITOYHOCTh HH(DOPMAIINH, JAHHBIX, HEOOXOTUMBIX JIJIS
pELIeHUS 3aa4H;

e BBHIOMpATh, AHAJIU3UPOBATh, CHUCTEMATH3UPOBATH M HHTEPIPETUPOBATH HH(OPMALIHIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

e BBIOMpaTh hopMy TpeacTaBICHHUS HHPOPMAIMN U WIUTFOCTPUPOBATH pPEIlaeMble 3a1a4u
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;



OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

BOCIIPHHUMATh U (DOPMYITUPOBATh CYXKIEHHS B COOTBETCTBHH C YCJIOBUSIMH U LIEISIMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIP@KATh CBOK TOYKY 3pPCHHS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOJy PEIICHUS 3a/Ja4d, KOMMEHTHPOBATh
TIOJTYYCHHBIH PE3yIIbTaT;

B X0z 00CYXKIeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TE€MbI, TIPOOIEMBI,
pelaeMoil 3aJauu, BHICKA3bIBaTh HJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHUSs, COMOCTABIIATh
CBOM CYXKJICHHS C CY)KICHHUSIMH JAPYTHX YYaCTHHUKOB JHaiora, 0OHApYKUBATh Pa3IniIKe 1
CXOJICTBO TIO3MLIMH, B KOPpPEeKTHOH ¢(opme (HopMyarpoBaTh pa3HOIIACUS, CBOU
BO3PaXKCHUS;

NPEICTaBIATh PE3YJIbTATHl PEIICHUS 33Ja4H, SKCIEPUMEHTa, MCCIEIOBAHUSA, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OpMaT BBICTYIUICHUS C YYETOM 3a/1ad TPE3CHTAlH H
0COOEHHOCTEH ayTUTOPHH;

MOHUMATh M MCIIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBHIYAJILHOW pabOTHI IIpH
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATD 1IeJIb COBMECTHOM JESATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pactpeAesTh BUIbI pabOT, JOrOBapUBATHCS, 0OCYKIATh MPOIECC U PE3yJIbTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CyKaeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh pa0OTHI U KOOPJIUHUPOBATH CBOM JCHCTBHS
C IpYTUMH YJIeHaMU KOMaH/Ibl, OIIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIHI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3afauyd (WIK €ro 4acTb),
BBIOMpATh C€HOcOO0 pemeHus ¢ Y4€TOM MMEIOLIMXCS PECYypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BAPUAHTBHI PEIICHUN C Y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJIA Mpollecca M pe3ysbTaTa peleHus
MaTeMaTUYECKOH 3a7auu;

MPEBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh NpU PELIEHUU 3aJauyd, BHOCHUTD
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAllJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yJbTaTa AESTENbHOCTH MOCTABIEHHOW IIENIM U YCJIOBHSIM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJJOCTUKEHHSI 1[eJIU, HaXOJUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K koumy oOyuenuss B 7 kJacce oOydaromMiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIE

PE3yJIbTaThI:

Pacno3naBate W3ydeHHBIE Te€OMETpHYECKUE (UTYpPBI, ONpENensiTh HUX B3aUMHOE

pacrnosoxeHue, n300paxkaTh reOMeTprUUecKre (PUTyphl, BHITOIHATD YEPTEKU MO YCIOBUIO 3aa4u.
W3mepsTh NUHEIHBIE U YIIIOBbIE BEIMYUHBI. Pemars 3a7aun Ha BBIYUCICHUE JIMH OTPE3KOB U
BEJIMYMH YTJIOB.



Jlenats rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEIHYWH MPEIMETOB B PEAbHOMN KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX OOBEKTOB M0 MOPSJIKY BETHUUHBL.

CTpouTh 4epTex U K FT€OMETPUUECKUM 3a]a4aM.

[Tonb30BaThcs MpHU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, MCIONb30BaTh MPU3HAKH U
CBOMCTBA paBHOOEIPEHHBIX TPEYTrOJILHUKOB MPU PEILICHUN 3a/1a4.

[TpoBOAUTH TOTHYECKHE PACCYKACHUS C UCTIOIB30BAaHUEM I€OMETPHUUECKHIX TEOPEM.

[Tonb3oBaTbest MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB, CBONCTBOM
MEJMaHbl, NPOBEAEHHOW K TUIOTEHY3€ MPSMOYIOJIbHOTO TPEYrolbHUKA, B PEIICHUU
FeOMETPUUYECKHX 3a/1au.

OnpenensaTh NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymasi. Onpeaenars NapajyIeIbHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJHOM MPSAMOM JI0 TOYEK APYroil MpsIMOK.

Pemiate 3a1aun Ha kiieTyaToi Oymare.

[IpoBOAUTHL BBIYHCICHUS M HAXOAUTh YHCIOBbIE W OYKBEHHbIC 3HAYCHHS YIJIOB B
FEOMETPUUYECKHX 33/1a4axX C UCTIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOIICTB yTJI0B, 00pa30BaHHBIX MPU MEPECEUCHHUH ABYX apaJUIeIbHBIX MPSMBIX CeKyllel. PemaTp
MPaKTUYECKHE 3a7]a4 Ha HaXO0XKJICHHUE YTJIOB.

Brnasetp nmoHsATHEM T€éOMETPUUYECKOTO MECTa TOYEK. Y METh ONpPEAesaTh OMCCEKTPUCY yriia
U CEePEeIUHHBINA MEPIECHANKYIISP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUCK.

DopMynUpOBaTH ONMpEAeNIeHUs OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOWMCTBA ITPU PEUICHUH 33/a4.

Brnagerp moHATHEM OMUCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOAWTh €&
ueHtp. [loap3oBaThest pakTaMu O TOM, UTO OMCCEKTPUCHI YIIIOB TPEYTrOJIbHUKA MIEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE MEPIEHIUKYISAPbl K CTOpPOHAM TpPEYroJibHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete mNOHATHMEM KacaTeNbHOM K  OKPYKHOCTH, TOJB30BaTbCsl TEOPEMOM O
MEePIEHANKYJIIPHOCTH KacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUsI.

[lonb30BaTbcs MPOCTEMIIMMH T€OMETPUUYECKUMHU  HEPaBEHCTBAMM, IIOHUMATh UX
MPaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKHU.

K xoniy oOydeHuss B 8 kJiacce 0OOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThI:

Pacnio3naBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJHBHUKOB, MX SJEMEHTHI, TMOJb30BaThCA HX
CBOMCTBAMM MPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOWCTBA TOYKM TIEPECEUCHUsS] MEIWaH TPEYrojbHHUKA (IIEHTpa Macc) B
pelIeHn  3a/1a4.

BraneTs moHsTHEM CpeNHEW JMHUM TPEYrOJIbHUKA U TPANeIH, MPUMEHSITh UX CBOWCTBA
IpU pelIeHUH reoMeTpudeckux 3anad. llomb3oBaThesi Teopemoirn danmeca U TeopemMol O
MIPOTIOPITMOHABHBIX OTPE3KaX, MPUMEHSATh UX JJIS PEIICHUS TPAKTUYECKUX 3a]1a4.

[TpuMeHsTh IPU3HAKU TTOI00US TPEYTOIHPHUKOB B PEIICHUH T€OMETPUUECKUX 3a/1a4.

[Tomp3oBatbes Teopemoit [Tudaropa 1ist pemeHns reOMeTPUYECKUX B TPAKTUISCKUX 3a/1a4.
CTpouTh MaTeMaTUYECKYIO MOJIENb B MPAKTUUYECKUX 3a]a4aX, CAMOCTOSITENBHO JIeTIaTh YePTEXK U
HaXO0JIUTh COOTBETCTBYIOIIUE JTTUHEI.

Brnaners moHATHSIMU CHHYyCa, KOCMHYyCa M TaHI'€HCAa OCTPOTO yrjla MNPSIMOYTOJIbHOTO
TpeyrojibHuKa. [1071p30BaThCS STUMU MOHATUSIMH JUISI PEIICHUS TPAKTUUYECKHUX 3a/1au.

Boeruncnsate  (pa3nuyHBIMEH - crioco0aMM)  IUIOHIAAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJIBHBIX Quryp (Moib3ysiach, TJ€ HEOOXOAUMO, KaJdbKylsTopoMm). [IpumeHsTH
MOJIy4YeHHBIC YMEHUS B MPAKTUUYECKUX 3a7auax.

Bnanerp MOHATHSMH BIMCAHHOTO U ILIEHTPAJIBHOTO YIja, HCIOIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIaX, yriax MeXay XOpiaMHy (CEKYILIMMHU) U YTIIe MEXKy KacaTeJIbHOU U XOPA0OH Mpu
pEIIeHNU T€OMETPUUYECKUX 3a/1ay.



Brnagerh moHSATHEM ONMUCAHHOTO YETHIPEXYTOIBHHUKA, MPUMEHSTH CBOICTBA OMUCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEUICHUH 3a/1a4.

[TpuMeHATh TOTY4YEeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMaTUYeCKHE MOAETH IS
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIONIINE BBIUMCICHUS C IPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATBKYIATOPOM).

K xonmy oOyuenus B 9 kiacce oOydaromuiics MOMYYHUT CIEAYIOLUIUE IpEeIMETHBIC
pe3yJbTaTHI:

3HaTh TPUTOHOMETPUUECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOUTH C UX ITOMOILIBIO PA3JINYHbIE
AJIEMEHTBHI TPSMOYTOJBHOTO TPEYroJbHHUKA («pPEIICHUE TPSMOYTOJIbHBIX TPEYTOJIBHUKOBY).
HaxoauTsb (¢ TOMOIIBIO KAIbKYJISTOPA) JUIMHBI M YTJIbI ISl HETAOJIMYHBIX 3HAUCHUH.

[Tonp30BaTbest GOpMyNIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOKICHHSI COOTHOIIEHUN MEX]Ty TPUTOHOMETPHUYECKUMH BETUYMHAMU.

Hcronp30BaTh TEOPEMbI CHHYCOB W KOCHHYCOB JUISI HAXOXICHUS PA3JIUYHBIX JJIEMEHTOB
TpPEeYrojbHUKa («pelIeHUue TPEyroJbHUKOBY»), MPUMEHITh UX MPU PELUICHUH TeOMETPHUYECKHX
3azad.

Brnaznets nonstusaMu npeodbpazoBaHusi MOA00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO00HBIX
¢uryp. [Tonp3oBaTbest CBOMCTBaMU 10100 TPOU3BONIBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHHBI U
HAXOJHUTh YIIbl Y oM00HBIX Quryp. IIpuMeHars cBoiicTBa moao0us B MPaKTUYECKUX 3a/ladyax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DPUTYP B OKPYKAIOIIEM MUpE.

[Tonb30BaThbcs TEOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEICHUH OTPE3KOB
CEeKYIIHX, O KBajpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHMMATh WX T€OMETPUYECKUA U (UIWYECKUH CMBICI,
NPUMEHATh MX B PEHICHUH TeOMETPHUYECKUX M (U3NYecKux 3anad. [IpuMeHSTh CKamspHOe
NPOM3BEACHNE BEKTOPOB JJIs1 HAXOXKAEHUS JUIMH U YTJIOB.

[Tonp30BaTbcss METOMOM KOOPAWMHAT HA IUIOCKOCTH, IPHMEHSTh €ro B PpEIICHUH
TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners MOHATHAMU MPaBWIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXXHOCTH, JUIMHBI JTYTH
OKPYXKHOCTH M pPaJMaHHOM Mephl YIila, YMETh BBIYHCIATH IUIOIMIAAL Kpyra M €ro 4vacrem.
[TpuMeHSTH MOTy4YeHHbIE YMEHHUS B TIPAKTUIECKUX 3a/1a4aX.

Haxomuth ocu (MM IEHTPBI) CUMMETPUH (DUTYp, TPUMEHSTHh ABM)KCHUS IUIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTeMaTHYEeCKHE MOJETH IS
3aJa4 peasbHON KU3HU ¥ TIPOBOJUTH COOTBETCTBYIOIINE BHIYHCIICHHUS C TPUMEHEHHEM IT0100Us
U TPUTOHOMETPHUECKUX (PYHKIMH (TTONIB3YSChH, I'71e HEOOXO0IUMO, KAJIbKYIIITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne ni/nt HaumenoBanue pasgeqoB u  Tem Koamuecrso uacos DJIEeKTPOHHbIE (uudgposbie)
B NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
[Ipocreitmme reomerpudeckue GuUryps
1 u ux CBOMCTBA. Usmepenne 14 bubnunoreka LIOK https://m.edsoo.ru/7f415e2e
r€OMETPUYECKUX BEJTUNYUH
2 TpeyronpHuku 22 bubmuoreka LIOK https://m.edsoo.ru/7f415e2e
3 Hapanenprbie mpsMble, cymma yrios 14 bubnmorexa LIOK https://m.edsoo.ru/7f415e2e
TPEYroJbHUKA
4 OxpyxHOCTE 1 KpyT. ['eoMeTpHecKHe 14 bub6muoreka LIOK https://m.edsoo.ru/7f415e2e
IIOCTPOEHHUS
5 [ToBTOpenue, 0000IICHNE 3HAHUI 4 bu6imoreka LIOK https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68



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

Ne n/m HaumenoBanue pasgenoB u  Tem KoamvecTBo yacos JJIeKTPOHHbIE (undgposbie)
B NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
N bubnuoreka HOK
! HerbipexyroabHiky 12 https://m.edsoo.ru/7f417e18
2 EegﬁzMamenaf;;i oT HesKaTxeorI[): M(?6HBI(€)3 15 bubmorexa HOK
poropt p > 1104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
3 rpeyrommkon 1 oroyra fryp, | 14 buGanorera LOK
peyT T P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Mudaropa u Havama . bubnuoteka HOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
Yrael B OKpyXHOCTU. Bnucannele u
5 OIIMCaHHBIE YETBIPEXYTOJIbHUKHU. 13 bubnuoreka HOK
KacarensHble k oOkpyxkHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubnnoreka HOK
6 [ToBTOpeHUe, 0000IIeHNE 3HAHUHT 4 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68



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

ITPOTPAMME

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanue a3leioB U TeM ugposbie
Ne ni/n EpOrPAMMEI pan Beero Konrpoabubie  IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
1 Tpuronomerpusi. Teopembl KOCUHYCOB U 16 1 bubnuoTeka [HOK
CUHYCOB. Perienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobpaszoBanue momobusi. Metpuieckne 10 1 bubnuoreka [HOK
COOTHOIIICHHSI B OKPYXHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka OK
3 Bexropst 12 . https://m.edsoo.ru/7f411§12c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 ﬁgg;?/ﬁee%asoo (u/7f 41]'a[?£
[IpaBwibHBIE MHOT bHUKH. WH
5 OIE);}’)KJI-IIOCTI/IG I/IO OyrfJ(I)(J)Imasz f([gyra? 8 BH6H_HOTeKa HOK
S ——— https://m.edsoo.ru/7f41al2c
6 JIBM>KCHHUS TIJIOCKOCTH 6 bubmorexa [1O0K
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHuUe, 00001IeHHE, 7 5 bubnuorexa LHOK
CHCTEMaTH3aIlHs 3HAHU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB 1o 68 6 0



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

MMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUSA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KUIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble mpeaMeTHbIEe Pe3yJbTAThl OCBOEHHMSI OCHOBHOM
posep 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJbTara
6 ['eomerpus

Pacrnio3HaBaTh M3y4eHHbIE T€OMETPUYECKHE (PUTYPBI, OTIPENENATh UX
B3aMMHOE pAacIlOJIOKEHUE, M300pa)xkaTb reoMeTpudeckue (urypsl,
6.1 BBIIIOJIHATh YEPTEXKU IO YCIOBUIO 3a1auu. M3MmepsATs JIMHEWHbIE U
YIJI0OBbIE BEJIUYMHBI. Pemare 3a1aun Ha BBIYUCIICHUE JIMH OTPE3KOB
Y BEJIMYMH YIJIOB

Jenats rpy0yr0 OLIEHKY JMHEWHBIX U YTIOBBIX BEIMYHH IPEIMETOB B
6.2 pearbHOM JKU3HHM, Ppa3MepoB MPHUPOJIHBIX O0O0BEKTOB. Paznuuarh
pa3Mepbl ITUX O0OBEKTOB 110 HOPSAKY BETUUUHbI

6.3 Ctpouth 4epTeXHu K F€OMETPUUECKHUM 3a/1adam
[Tonb30BaThCs IpU3HAKaMHU paBeHCTBa TPEYTrOJILHUKOB,
6.4 UCTONB30BaTh  TNpPHU3HAKK M CBOWCTBA  PAaBHOOEIPEHHBIX

TPCYTr'OJIbHUKOB IIpXU PCIICHUHU 3a1a4

[IpoBOIUTH  JIOTMUECKHE  PACCY’)KICHHMS C  HUCIOJIb30BaHUEM
reOMETPUUYECKUX TEOPEM

6.5

[Tonp3oBaThCs MpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEAMaHbl, TPOBEIEHHON K TMIIOTEHY3€
MPSAMOYTOJIBHOTO TPEYTOJbHHKA, B PEIICHUH T€OMETPUUECKUX 3a7a4
Ornpenensth MapauieIbHOCTh MPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOPHIE
oOpa3yer ¢ HUMH cekyIas. OnpeaensTs mapamieabHOCTh MPSIMBIX C
MMOMOUIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSIMOM IO TOUEK
JIpYrou npsmMou

6.8 Pemmarp 3amaun Ha kieT4aroit Oymare

6.7

[IpoBOUTH BBIYMCICHUS W HAXOJIWUTh YUCIOBbIE U OyKBEHHBIC
3HAYEHUs YIVIOB B TE€OMETPUUYECKUX 3a/1adyax C HCIOJb30BAHUEM
6.9 CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30oBaHHBIX MPU TEPECEYCHUU JBYX MapaIeIbHBIX TMPSIMBIX
CeKylei. Pemare npakTuyeckue 3aaui Ha HaX0XKICHUE YTIIOB

Bnametp TOHATHEM T'€OMETPHYECKOTO MeCTa TOYEeK. YMeTh
6.10 omnpeneNniaTh OMCCEKTPUCY yIila U CEepelMHHBIA MEePHeHIUKYISp K
OTpPE3KY KaK FeOMETPUIECKHE MECTa TOUEK

®opmynMpoBaTh ONpPENETICHHUS] OKPYXKHOCTH M Kpyra, XOpAbl M
6.11 JUaMeTpa OKPY)KHOCTH, IIOJIb30BATbCsl HX CBOWCTBAMHU. YMETh
MIPUMEHSITh 3TU CBOWCTBA MIPU PEIICHUH 3a]a4

BraneTe MOHATHEM ONHMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTh e€ wueHTp. Ilomb3oBarbes (akramMu o TOM, 4YTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTrOJIbHUKA TIEPECEKAIOTCS B OJTHOU TOUKE, U
0 TOM, YTO CEPEAUHHBIE NIEPIIEHAUKYIIAPEL K CTOPOHAM TPEYTOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE

BrnaseTp TOHATHEM KacaTeNbHOW K OKPYXHOCTH, MOJIB30BaThCs
6.13 TEOPEeMOl O TEepHeHIUKYIIPHOCTH KacaTelbHOH M paauyca,
HPOBEIEHHOTO K TOYKE KaCaHHs




[Tonb30BaTbcs MPOCTEMIIMMU T€OMETPUUYECKHUMH HEPAaBEHCTBAMU,

6.14 MOHUMATh UX MPAKTUYECKUNA CMBICI
6.15 [IpoBoauTh OCHOBHBbIE TEOMETPHYECKHE MOCTPOCHUA € MOMOLIbIO
LUPKYJIS ¥ JINHEUKU
8 KUIACC
Kon .
pOBepsIeMOro IIpoBepsiembie Npe1MeTHbIe Pe3yJIbTAThl 0CBOEHUA OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yjabTara
6 ['eomeTpus
6.1 Pacnio3naBats OCHOBHBIC BUIIbI YETHIPEXYTOJIbHUKOB, UX JJIEMEHTHI,
M0JIb30BaThCA UX CBOMCTBAMU IIPU PEIICHUH F€OMETPUUECKHX 3a/1a4
6.2 [IpuMeHATh CBOICTBA TOYKM IEPECEUECHUs] MEAUAaH TPEYroJbHUKA
(1eHTpa Macc) B peLIeHUH 3a/1a4
Brnanete moHsiTUEM CpeAHEN JIMHUM TPEYroJbHUKA WU Tpaleuuu,
6.3 MPUMEHATh MX CBOWCTBA MPU PEHICHUU TC€OMETPUUYECKHUX 3aj/ad.
' [Tonb3oBaTbcst Teopemon daneca U TEOPEMON O TPOMOPIHUOHATIBHBIX
OTpe3Kax, MPUMEHSTh UX IS PEIICHUS MPAKTHUYECKUX 3a1a4
6.4 [IpuMeHsSITh TPU3HAKK TOJ00US TPEYrOJIHHUKOB B  PEIICHUU
r€OMETPUYECKUX 3aJ1a4
[Tonb3oBatbes Teopemoit [Tudaropa mist perieHus: reOMeTPHUUECKUX U
65 npakTuueckux 3anad.  CTpouTh MaTEMaTH4ECKYI0  MOJIENb B
MPaKTUYECKUX 3a/1ayaX, CAMOCTOSITENIBHO JENIaTh YEPTEK U HAXOIUTh
COOTBETCTBYIOIIUE JJTUHBI
Brnanets moHATHsIME CHMHYyCa, KOCHHYCa W TaHTE€HCAa OCTPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyrojbHUKa. [10nb30BaThCs 3TUMH NOHATHUSAMU
JUISL PEIICHUS PAKTHYECKUX 3a71a4
BoraucisaTe (pa3iuuHbIME CIIOCO0OAaMHU) TIIOMIAh TPEYTOJbHUKA W
6.7 TUIOMIAId MHOTOYTOJBHBIX GUryp (MONB3YACh, TIE€ HEOOXOIUMO,
KaJIbKYJIATOpOM). [IpUMEHSTh MoMydeHHbIE YMEHUS B TPAKTUUECKUX
3a/ayax
Brnagets mOHATHSIMH ~ BNHCAaHHOTO W I[IEHTPAJIBHOTO  yIJa,
6.8 MCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIax, yriax MEXIy XopJaaMu
' (CeKymmMH) U yriie MEXKIy KacaTeIbHOW M XOPJOH MpHU PErICHUH
r€OMETPUUYECKHX 3a/1a4
6.9 BJ‘Ia;[IeTL NOHATHEM  OITHCAHHOTO YEeTHIPEXYTOJIbHUKA, MPUMEHATH
CBOMCTBA ONMUCAHHOTO YETHIPEXYTOJbHUKA TIPH PEIICHUH 337124
[IpuMeHATh MONMyYEeHHBIE 3HAHUS HA TMPAKTHKE — CTPOUTH
6.10 MaTeMaTU4YeCKHe MOJIETH JJI 3a7a4 pealbHOM KU3HU U MPOBOJUTH
COOTBETCTBYIOIIME BBIUUCICHUS C TPUMEHEHHEM TOJA00usS U
TPUTOHOMETPHH (TIOJIB3YSACh, TJIE€ HEOOXOAUMO, KATBKYISITOPOM)
9 KIIACC
Kon .
S — IIpoBepsiembie Npe1MeTHble Pe3yJIbTaThl 0CBOEHHA OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yjabTara




I'eomeTpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (PYHKITUU OCTPBIX YIII0B, HAXOIUTH C UX
MOMOIIbIO PA3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJBHOIO TPEYroJbHUKA
(«pemieHre TPSAMOYTOJIBHBIX — TPEYroJbHUKOBY»). Haxomuts (c
MOMOIIBIO KAIBKYJISATOpPA) JJIWHBI W YIIBl JJII  HETaOIHYHBIX
3HaYCHHI

6.2

[Tonb30BaTbes dbopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JJISI HAXOXK/ICHUSI COOTHOILIEHUIN
MEX/1y TPUTOHOMETPUYECKIUMH BeIMYMHAMHU

6.3

Hcnonp30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB JUISl HaXOXKICHUS
Pa3IMYHBIX 3JEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPUMEHSATD UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

6.5

6.6

Bnaners moHsTHsSIMU TpeoOpazoBaHUs MOA0OMS, COOTBETCTBEHHBIX
9JIEMEHTOB MOA00HBIX (uryp. [Tomb30BaThes CBOMCTBAMU TOI00MS
MPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTH YTIIbI Y
no00HBIX Guryp. [IpuMeHsITH CBOMCTBA TIOIOOHS B MPAKTUYCCKUX
3ajayax. YMETb MPUBOAUTH MPUMEpPhl MOJOOHBIX (UTYp B
OKpYXaroIleM MUpe

[Tonb30BaThcs TeopeMaMu O TMPOU3BEACHMU OTPE3KOB XOpA, O
IIPOM3BEIEHUN OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHON

Ilonb30BaTbcsl BEKTOpPAMM, IIOHMMAThb WX TE€OMETPUYECKUNA U
(bu3nUecKuil CMBICI, TPUMEHATh UX B PELICHUU T'€OMETPUUECKUX U
¢uznueckux 3anad. [IpuMeHsATh CKalsipHOE MPOU3BEACHUE BEKTOPOB
JUIsl HAXOXKIACHUS JUIMH U YTII0B

6.7

6.8

ITons3oBaThCA METOJOM KOOpAUHAT Ha IJIOCKOCTHU, IIPUMCHATDH €TI0 B
PEIICHUN TCOMETPUUCCKHUX U MMPAKTUYCCKUX 3a1a4

Brmagere MOHATHSAMM IPaBUIBHOIO MHOTOYIOJIBHHMKA, JUIMHBI
OKPY>KHOCTH, JJIMHBI JYyTU OKPYKHOCTU U paJuaHHOM MEpbI yria,
YMETh BBIYUCIATH ILIOIIAAb Kpyra M ero dacreu. Ilpumensrts
IIOJIYYEHHBIE YMEHUs B IPAKTUYECKUX 3a7a4ax

6.9

6.10

HaxonuTe oOCHM MM LEHTPbl CUMMETpUHM (UTryp, HpPUMEHATh
JBUKEHHSI INTIOCKOCTU B IPOCTEUIINX CITyyasx

[IpuMeHATH TONYYEHHBIE 3HAHMS Ha TPAKTUKE — CTPOUTh
MaTeMaTHU4ecKue MOJIETIH IS 3a7ad peaJbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIME BBIYUCIEHUS C MPUMEHEHHEM I0A00Us H
TPUTOHOMETPUYECKUX (QYHKIMH (TOJB3YSACh, TA€ HE0OXOAUMO,
KAJIbKYJIATOPOM)




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

6 I'eomerpus
Hauanbnbie nonstust reometpuu. Touka, npsimas, OTpe30K, Jy4d. YTod. Bubl

6.1 yrioB. BeprukanbHble U cMexHbIE yribl. buccexkrpuca yria. Jlomanas,
MHOTOyrojibHUK. [[apamienbHOCTh U NEPIEHAUKYIAPHOCTh IPSIMBIX

6.2 Cummerpuunble  Gurypsl. OCHOBHBIC CBOMCTBA OCEBOM CHMMETPHUH.
[TpriMepbl CUMMETPUH B OKPYXKAIOIIEM MUPE

6.3 OcHOBHbBIE TIOCTPOEHHUS C MOMOUIbIO LUPKYJS U JIMHEHKU. TpeyroibHUK.
Bricora, Mmennana, OuccekTpuca, UX CBOMCTBA

6.4 PaBHOOepeHHBIE W  PaBHOCTOPOHHUN TPEYroibHUKU. HepaBeHCTBO
TpeYyrojbHUKa

65 CBoiicTBa U TMpU3HAKU PABHOOEOPEHHOTrO TpeyroibHuKa. [Ipu3Haku
paBEHCTBA TPEYTOJbHUKOB

6.6 CoiicTBa M TNpU3HAKK MNapajuleNpHbIX npsMbix. Cymma  yrios
TpeyroyibHUKA. BHElIHNE yIiibl TpeyrojJbHUKa
[IpssMmoyronbHbIi  TpeyrodbHUK. CBOMCTBO MeAMaHbl NPSIMOYIOJBHOIO

6.7 TpeyrojibHUKa, TMpoBeNEHHOM K runorteHyse. IlpusHakum paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTOJIBHBII TPEYTrOJBHUK C YTIIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, Teopema o OofblleM yrie u Oojiblleld CTOpoHE
TpeyrojibHuKa. [leprneHauKysp U HaKJIOHHAS

6.9 I'eomerpuueckoe MecTO TO4YEK. buHccekTpuca yriia W CepelWHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOpJa U JuaMeTp, HUX CcBoiicTBa. B3ammHoe

6.10 pacrojoKeHUe OKpYKHOCTH U mnpsaAMoi. KacatenmpHas M cekymas K
OKPYXHOCTHU

6.11 OKpy’XKHOCTb, BNHCAHHAs B yrojl. BrucanHas W omucaHHas OKPY>KHOCTH
TPEYroJIbHUKA

8 KUIACC

Kon IIpoBepsieMblii 3JIeMEHT COJePKAHUS

6 I'eomerpust

6.1 UYetsipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tpamemus, €€ CBOHCTBa ©  INPHU3HAKH.
[IpsimoyronbHas Tpanenus

6.4 Merton ynBoenusa meauansl. LlenTpanbHas cummerpusi. Teopema Daneca u
TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHMM TPEeYrojiabHUKA U Tpanenuu. LleHTp Macc TpeyronbHHUKa

6.6 ITonoOue TpeyronbHUKOB, KodpduuueHT mnonodus. [IpusHaku mnomoOus
TPeyroibHUKOB. [IpuMeHeHe nogo0us Mpu peleHNH NPaKTUYECKUX 3a]1a4




6.7 @®opmMynel Ui IUIOIIAAU TPEYroJIbHUKA, NapajuiesorpamMmma, poMba H
Tpaneuuu
6.8 CpoiicTBa TwIomanaeii reomerpudeckux ¢uryp. OTHOIIEHUE IUIOMIAICH
MOA00HBIX PUTyp
6.9 Beruuciienue miomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOM
Oymare
6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu pemeHuH
IIPAKTUYECKHX 3a/1a4
CuHyc, KOCUHYC, TAaHI'€HC OCTPOIO YIJia MPSMOYTOJIBHOTO TPEyroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUrOHOMETPUYECKUE
¢byakuum yrios B 30°, 45° u 60°
6.12 BrnucanHble M LEHTpAJIBHBIE YIJIBI, YIOJl MEXIY KacaTeIbHOM U XOpHOW.
VYTIasl MeXIy XOpJaMH U CEKYIIUMU
6.13 Brrcannble U onMCaHHbIE YETHIPEX YTOIBHUKHI
6.14 B3auMHoe pacronoxkeHue IByX OKpyxHocTei. Kacanue oxpyxkHOCTEH.
OO01ue KacaTesIbHbIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eomeTpust
61 Cunyc, kocunyc, Tanresc yrios oT 0 1o 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenne TpeyronpHukoB. Teopema KOCMHYCOB U TeopeMa CUHYCOB. Penienue
6.2 MPaKTUYECKUX 3a/lad C MCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 ITpeoOpaszoBanue nogpodus. Ilogobue cOOTBETCTBEHHBIX IEMEHTOB
6.4 Teopema 0 mpon3BeIEHNN OTPE3KOB XOP/, TEOPEMbI O IPOU3BE/ICHHHU OTPE3KOB
CEeKYILIUX, TeOpeMa O KBajipaTe KacaTeJIbHOU
Bexktop, nmnuHa  (MOAynb) — BEKTOpA,  COHAIPABJICHHbIE  BEKTOPHI,
6.5 IIPOTUBOIIOJIOKHO HAIMpPABICHHBIE BEKTOPbI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, OTlepaliy HaJl BeKTopaMu. PaznokeHue BeKTopa 1o Jsym
HEKOJJINHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CKansipHOE IPOU3BEEHUE BEKTOPOB, IPUMEHEHUE IS
HaXO0XJACHUS UIMH U YIJIOB
JlexapTOBBI KOOPJAMHATHI HA IJIOCKOCTH. Y PABHEHUS NMPAMON M OKPYKHOCTH B
6.7 KOOpJMHATAaXx, IEPECEUEHUE OKPYKHOCTEN U NMPSAMBIX. MeToA KOOpAUHAT U €T0
MIPUMEHEHNE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa OKPYIKHOCTH. I'pagycHas u paguaHHas Mepa yria, BBIYUCIECHUE AJIUH
IYT OKpY’KHOCTEN
6.10 [Tnomane kpyra, ceKTOpa, CerMEeHTa
6.11 JIBUKEHMsI MJIOCKOCTH M BHYTPEHHHE CHMMETpUU (QUryp (3JIeMEHTapHbIE
npencrasienus). [Tapamiensuslii nepenoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUSA OCHOBHOWM OBPA3OBATEJBHOM IPOIPAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeO0OBaHHUSI K MpPeIMETHBIM pe3yabTaTaM
NMPOBEPAEMOro OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O
TpeOoBaHuUs o0mero odpasosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATh ITOHATHUAMMU:
1 rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSITh UX MPU PELICHUH
3ajja4; yYMEHUE UCIOJIb30BaTh TIpaUuecKkoe IpesICTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, INpU
peLICHUH 3aJ1a4 U3 IPYTUX YYeOHbIX IPEIMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHUC, aAKCUOMA, TCOPCMaA,
2 A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MWCTHHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPbBI MU KOHTPIIPHUMEPLI, CTPOUTH
BBICKAa3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATHAMU: HATYPAIBHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JAEIMMOCTb HATypaJbHBIX 4YHCEJ, IPU3HAKU
JeTMMOCTH, TEJI0e YHCII0, MOAYJb YMCIia, OOBIKHOBEHHAs! IpO0b U
JecATUYHas Apo0b, CTAHAAPTHBIN BUJ YKCIIa, PALMOHAIBHOE YHCIIO,
3 UppaMOHATIFHOE YHCIIO, apu(PMETHYECKUH KBAJPATHBIH KOPEHD;
YMEHUE BBINOJIHATH JEHCTBUA C 4YWCIIAMH, CPAaBHUBATH U
YIOPAIOYMBATh YHWCIA, IPEACTABIATh YHMCIA Ha KOOPAMHATHOM
IPSAMOM, OKPYIVIATH YHUCIA;, YMEHUE JelaTb NPUKHUIKY U OLICHKY
pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHATHSMH: CTEIEHBb C LIEJIBIM MOKa3aTEeIeM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENEeHH
4 OOJpIlle €AUMHUIBI, YMEHHE BBIMOJHATH PAacy€Thl MO (QopMyIiam,
npeoOpa3oBaHus 1ENbIX, JIPOOHO-PAMOHANBHBIX BBIPAXKEHUH U
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCIE€ C HUCHOIb30BaHWEM (OPMYIT Pa3HOCTH KBAJApPaTOB H
KBajJpaTa CyMMBbI U Pa3HOCTH

YMeHnue onepupoBaTh NOHATUSMH: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOM TNIEPEMEHHOW, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHHUE peliaTh JIMHEHHbBIE U KBAIPATHBIE YPABHEHHS,
JIPOOHO-palMOHANBHBIE YPaBHEHUSI C OJHON MEPEMEHHOM, CUCTEMBI
5 JIBYX JTJMHEWHBIX YPAaBHEHUM, JMHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
MEPEMEHHOM, B TOM YHUCJIE PU PENIEHUH 33/1a4 U3 APYTUX MPEIMETOB
M TPAKTHYECKUX 3a7ad; YMEHHUE MCIIOJIb30BaTh KOOPIAWHATHYIO
MPSIMYI0 ¥ KOOPJIMHATHYIO TIJIOCKOCTH JJIsi M300PaKeHUs peleHui
YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIHS, TpaduK QYHKIIUH, HYTH

(GYHKOMM,  OPOMEXKYTKH  3HAKOIOCTOSHCTBA,  NPOMEXYTKH
6 BO3pacTaHMs, yOBbIBaHUS, HAWOOJbIIEC M HAaWMEHbIIEE 3HAYCHHS
byHKIHIH; YMEHHE  ONEpUPOBATh  TOHATHSIMH: npsmast

PONOPLHUOHATILHOCTD, JIMHEHHAs PYHKIUS, KBaApaTH4Has (yHKIMS,




oOpaTHas MPONMOPIHMOHATBLHOCTh, Napabomia, rumepOoa; yMeHHe
ctpouth rpaduku  (GYHKUMH, UCHONB30BaTh Trpaduku I
OIIpENICIICHUs] CBOWCTB IPOIECCOB U 3aBHCUMOCTEH, JJISI PEUICHHUS
3a/a4 U3 IpYruxX Y4eOHBIX NMPEIMETOB U PEeajbHOM KU3HU; YMEHUE
BBIpaXaTh (OPMYJIAMHU 3aBUCHMOCTH MEX/y BETMYMHAMHU

Ymenue OIepupoOBaThH MOHSTHSIMHU: MOCTIEI0BATENbHOCTD,
apudMeTHuecKkass M TEOMETpHYecKas IPOrpecCHd; yMEHHe
MCIOJIb30BaTh CBOMCTBA MOCJIEI0BATEIBHOCTEH, (hOPMYIIBI CYMMBI U
o0LIero 4jieHa IpU pEelIeHUHU 3a/ad, B TOM YHUCIIE 3a/1ad U3 IpYrux
y4eOHBIX IPEIMETOB U PEaTbHOM KU3HU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIIE Ha IIPOLEHTHI,
JIOJIM U 4YacTW, JIBU)KEHUE, paboTy, LIEHYy TOBapoB U CTOMMOCTH
HOKYIIOK U YCIJIYT, HaJIOTH, 3a7ja4yl U3 00J1acTH YIpaBICHUs JINYHBIMU
U CeMEWHbIMH (UHAHCAMH); YMEHHE COCTaBISTH BBIPAKEHHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBbI [0 YCJIOBHUIO 3a1auy,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHNE U OLICHUBATH I1PaBI0NO0J00HOCTb
[IOJIYYEHHBIX PE3YJIbTATOB

10

YMeHue onepupoBaTh NOHATUAMU: UTypa, TOUKA, OTPE3OK, Mpsimas,
oy, JOMaHasl, yroi, MHOT'OYTOJIbHHUK, TPEYTrOJbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUIA TPEYroJbHUKH,
NPSMOYTOJIBHBIM TPEyroJbHUK, MeIuaHa, OWCCeKTpuca W BBICOTA
TPEYrojbHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
NpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTypamu;
YMEHHE pellaTh 3a/ayd, B TOM YUCIIE€ U3 MOBCEIHEBHOM >KU3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKHUX BEJIUYHH C IPUMEHEHUEM HU3YUYEHHBIX
CBOICTB puryp u ¢pakron

YMeHue omepupoBaTh IMOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJbHUKOB; MapaJLICFHOCTh U MEPIEHANKYISIPHOCTh NMPSIMBIX,
yroil MEXIy HNpsMbIMM, MEPIEeHAUKYIAp, HAKJIOHHAs, MPOEKIHs,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpUS
OTHOCHUTEJIBHO TOYKH M MPSMON; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0O W mojxobue  ¢uryp, MapajuIeIbHOCTh |
NEepIEHIUKYIIIPHOCTD MPSIMBIX B OKPY>KaIOIIeM MHUpe

11

YMeHue omnepupoBarh MOHATHAMH: JJIMHA, PACCTOSIHUE, YIOJ
(BeMMYMHA yIJIa, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOMIAb;
YMEHHUE OLICHUBAThH Pa3Mephl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OpMyNbI TNepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIaU Kpyra, oobema
MPSIMOYTOJIBHOTO Mapajiesienune a; yMeHHe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOJIbHUKA,
teopemy [ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS JUIS
BBIUMCJIEHMS JUIMH, PACCTOSIHUH, IUIOIAIEH

12

Ymenue wu3o0paxarbh IIockue GUIYpl M UX KOMOMHAIMH,
IPOCTPAaHCTBEHHbIE (UTYPHl OT PYKH, C TIOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY WIIH
CHMBOJIFHOMY OITICAHHIO

13

YMeHue omnepupoBaTh IMOHATHSAMH: MPSIMOYrOJIbHas —CHCTEMa
KOOpJMHAT, KOOPAMHAThl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,




14

NPOM3BEACHNE BEKTOpa HAa YHCIO, CKaJIspPHOE TPOHM3BEICHUEC
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl M KOOPAWHATHI JUIS
NpEeCTaBICHUS JaHHBIX M PEIICHUS 3a/1a4, B TOM YHCIIE U3 JPYTruX
y4eOHBIX IPEMETOB U PEATbHOM KU3HU

YMeHue omnepupoBaTh IOHSATUAMHU: CTOJOWKOBBIE W KpPYrOBBIE
JyarpaMMmbl, TaOIMIbI, cpeaHee apudMeTHueckoe, MeAHaHa,
HanOoJIbIIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
yYMEHUE W3BJIEKAaTh, MHTEPIPETUPOBATh M  IPeoOpa3OBLIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0 B Ta0NMIAX ¥ Ha JdarpamMMax,
OTPaXKAIOILYI0 CBOMCTBA U XAPAaKTEPUCTUKHU PEAJIbHBIX IIPOLECCOB U
ABJICHUM; YyMEHUE pacllO3HaBaTb W3MEHYMBBIC BEIUYMHBI B
OKpYXKaroIleM MUpeE

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4allHBIH ONBIT (CIydaiHbIH
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITUE (PJIIEMEHTApHBIA MCXOJ)
CJIy4alfHOrO OIbITa, CilIydailHOe€ COOBITHE, BEPOSTHOCTh COOBITHS,
YMCHHEC HaXOAUTb BCPOATHOCTH CJIy‘-I&fIHI:IX COOBITHH B OIIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE pellaTh
3aJjaud METOAOM OPIraHU30BAHHOIO Iepedopa U C UCIOJIb30BaHUEM
IpaBUja YMHOXECHMS; YMEHHE OLIEHUBATh BEPOSTHOCTU peallbHBIX
COOBITUI U SIBJIEHUH, TIOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)XaloLleM MHpPE U B JKU3HU,
3HAaKOMCTBO C IIOHATHEM HEC3aBHCHMBIX CO6BITHﬁ; 3HAaKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEJl M €r0 POJIbIO B MAaCCOBBIX SIBIICHUSIX

16

YMeHue BbIOMpPATh MOAXOMALIMHA W3YYEHHBIH METOA ISl pelIeHUs
3a/1a4y, IPUBOJUTH IIPUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSABICHUE 3aKOHOB MAaTEMATUKHU
B HCKYCCTBE, OIIMCHIBATH OTJEJBHBIE BBIJAIOIINAECA PE3YJIbTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IIPpUMEPBl  MAaTEMaTH4YECKUX OTKPBITMM W WX aBTOPOB B
OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INIEPEYEHDb JJIEMEHTOB COIAEPXAHUMSA, INPOBEPAEMBIX HA OI'2 IIO

MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna v BBIYUCIICHUS

1.1 Hatypanbnble u nemnbie uncna. [Ipu3Haku 1eITMMOCTH 1eNbIX YHCeT

12 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
MIEPHOINYECKHE IPOOH

13 PanmonaneHpie umcna. ApudMeTHuecKkue Omnepalnud ¢ paldoOHAIbHBIMU
YyHClIaMU

14 JleiicTBuTenbHbie Yncia. ApuMETHYECKHE ONepanuu C JIEHCTBUTECILHBIMU
qyHrCcIaMu

15 [TpubnmxEnnbie BBIMMCIICHUA, NPABUIA OKPYIICHUA, NMPHKUAKA U OLEHKA
pe3yJbTaTa BEIYUCICHUM

2 AnredpandyecKue BhIPAKCHHS

2.1 BykBeHHbIe BbIpaxxeHus (BHIPAKECHHS C IIEPEMEHHBIMU )

29 Crenenb c menbiM mokaszareneM. CTeneHb C pallMOHAIBHBIM IOKAa3aTeJIeM.
CBolicTBa CTENICHU

2.3 MHOTOo4JICHBI

2.4 Anrebpanyeckas ApooOb

25 ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JlelcTBus ¢
apuQMeTHIECKUMHU KOPHSIMH HAaTypalbHOU CTETICHH

3 YpaBHEHHs 1 HEpaBEHCTBA

31 Lensie I/Iv,[[pO6HO-paI_II/IOHaJ'IBHBIe ypaBHeHUs1. CHUCTEMBI U COBOKYIHOCTH
ypaBHEHUH

39 enbie 1 apobHO-panmoHaIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
HEPaBEHCTB

3.3 Pemenne TekcTOBLIX 3a1a4

4 YucnoBbie MOCIEeI0BATETLHOCTH

4.1 ITocienoBaTeabHOCTH, CIOCOOBI 3aJaHMs OCIEI0BATENLHOCTEN

492 Apudmerndeckass W TeoMmeTrpuueckas mnporpeccun. Dopmyna  CIOKHBIX
MIPOLICHTOB

5 OYHKIIH
Oynkius, cnocodbl 3amanus  ¢yHkuud. ['padpuk  ¢dyHkuun. OOGmacTh
oTpeieNICHUsI U MHOKeCTBO 3HaYeHuH Gynkmuu. Hynmu ¢ynakiuu. [IpomexxyTku

5.1. 3HAKOMOCTOSIHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (GYHKIHH. MakcCUMyMbl U
MUHUMYMBI (QyHKIuu. Hanbospiiee m HauMeHbIlee 3HaYeHUE (DYHKIIMU Ha
MIPOMEXKYTKE

6 KoopanHatsl Ha IpsIMOM U IIIIOCKOCTH

6.1 Koopaunarnas mpsimast

6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH

7 ['eomerpus

7.1 ['eomeTpuyeckue GuUrypsl U UX CBOMCTBA

7.2 TpeyroabHuK

7.3 MHOroyrojasHIUKu




7.4

OKpY>KHOCTb U KPYT

7.5 W3mepenne reoMeTpruIecKuX BETHIUH
7.6 BekTopbl Ha TIOCKOCTH

8 BeposiTHOCTh M CTaTUCTHKA

8.1 OnucarenpHasi CTAaTUCTHUKA

8.2 BepositHOCTB

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 ['padmr




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

* Maremaruka. ['eomerpus: 7 - 9-e kiaccel: 0a30BBIA YPOBEHB: yueOHUK; 14-¢ m3maHue,
nepepaboranHoe, 7-9 kmacc/ ArtanacsH JI.C., ByryzoB B.®., Kagommes C.b. u np.,
Axunonepnoe o6mectBo «M3narenberBo «lIpocsenienue

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MaremaTuka. ['eomerpus:7-9-e kiacchl: 0a30BbI ypOBEHb:METOJIUYECKOE I0COOME K
npeaMeTHo nuHMKM ydeOHukoB mo reomerpun JI.C.Artanacsna, B.®. Byrysoma, C.b.
Kanomuesa u ap.- Mocksa: [Ipocsenienune,2022.-48c

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET
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