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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OOWH W3 OCHOBHBIX pAa3[ejOB IIKOJBHOM MAaTEMaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIeUnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHYECKYIO,
JOKa3aTeNbHYO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, T0Ka3bIBATh
HUCTUHHBIC YTBEPXKJICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKIeHusi «OT TPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dbopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil nenpr0 W3ydeHHs] TEOMETPHUM SBIIIETCS HCMOJb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCA B pealbHOW Ku3HU. OOyyalomuiicss JOJDKEH Hay4YHUThCs
OTpPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIIOBAMM JAHHBIA YEPTEXK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO Y4acTKa, pacCUyUuTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl rapaxka Jjisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIUTENbHAS JIMHUSA B U3yYCHUU T'€OMETPHUH.
[Ipu pemieHuu 3amay MPAKTUUYECKOTO XapakTepa OOyYarolIMiiCs yYUTCS CTPOUTH
MaTeMaTHUYEeCKUe MOJICIM  pEealbHBIX KU3HCHHBIX CHUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BaxHO TOMUYEPKUBATH CBSI3U TEOMETPUH C JAPYTUMH Y4YeOHBIMU
npeIMeTaMi, MOTUBUPOBATh UCIIOIB30BATh OMPENEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHH, EMOHCTPUPOBATh NMPUMEHEHHUE MOJYyYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBS3M Haubojiee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpuueckue CoOOTHOIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYueOnbiii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIUEe OCHOBHBIE DPAa3eiibl
comepkanmsi: «['eomerpuyeckue GUTYppl W WX CBOWCTBa», «l3MepeHue
F€OMETPUYECKUX  BEIUYUH», «JleKkapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BexTopsiy», «JIBuxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha uzyuenune yuebnoro kypca «['eomerpus» otBoautcs 221 gaca: B 7 kiacce
— 85 gacoB (2,5 gaca B Hezmento), B 8 kiacce — 68 wacoB (2 daca B Heiento), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Hauanbabie nonsatus reomerpun. Touka, npsMasi, OTpE30K, Jayd. Yros. Buael
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrima. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

CummeTtpuunbie purypbl. OCHOBHbBIE CBOMCTBA 0ceBOW cuMMeTpuu. [Ipumepsr
CUMMETPHH B OKPYKAKOIIEM MHUPE.

OCHOBHBIE TIOCTPOCHMSI C TOMOLIBIO LHUPKYJIS W JHMHEHUKH. TpEeyroibHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIE W PAaBHOCTOPOHHUN  TpeyroiabHuUkd. HepaBeHCTBO
TPEYrOJIbHUKA.

CaolicTBa ¥ MPU3HAKU PAaBHOOEIPEHHOTO TpeyroyibHuUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa U NMPU3HAKU MapaJUIEIbHBIX IPsIMbIX. CyMMa yrilIOB TPEYroJIbHUKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHbIld  TpeyroabHUK. (CBOWCTBO MeOWaHbl MPSMOYTOJIBHOIO
TPEYroJbHUKA, IPOBEIEHHON K runotenyse. [Ipu3Haku paBeHCTBa MPSMOYTOJIbHBIX
TPEYroNbHUKOB. [IpsIMOYTOBHBIN TPEYroJIbHUK € YoM B 30°.

HepaseHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O JJIMHE
JOMaHOM, TeopeMa o OojblleM yriae M OOJIbLIEH CTOpPOHE TPEYroJIbHHUKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yriia H  CEepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTh W Kpyr, XopAa MW JUaMeTp, HUX CBOWCTBA. BzauMHoe
PaCIIONIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OKpyXHOCTb, BIHCaHHasg B YroJl. BnucaHHas © onucaHHAas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYeteipéxyronpauku. [lapamnenorpamMm, ero npusHaku U CBOKWCTBA. YacTHbIE
ClIly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, pOMO, KBaapar), WX MPHU3HAKH H
cBoiictBa. Tpamenus, paBHOOOKas Tpamenus, €€ CBOWCTBA W MPHU3IHAKH.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenusa menuansl. LleHTpanbHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHuKa.

[Tomobue TtpeyroapHUKOB, Kodhdumuent mnomodus. I[lpuzHaku mnomoOus
TPEeyroibHUKOB. [[puMeHenne no1o0us npu penieHrny NpakTHUYeCKUX 3a/1au.



CpoiicTBa miomaaeid reomerpudeckux ¢uryp. Dopmynbl aias IIIOMATU
TpPEeyrojbHMKa, IapajienorpamMma, pom6a u Tpanenuu. OTHOLIEHUE IUIOIIALEH
NMOoJ00HBIX GUryp.

Beruncnenue miuomaned TpeyrojJbHUKOB U MHOI'OYI'OJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembl I[ludaropa mnpu pemieHun
IIPAKTUYECKUX 3a/ay.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yria MpPSAMOYTOJIBHOTO TPEYrOJIBbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUrOHOMETpUYECKHE (YHKIIHUH
yraoB B 30, 45 u 60°.

Brniucannblie 1 IEHTpaJIbHBIE YTIIIbI, YTOJ MEXAY KacaTeJIbHON U XOPIOU. Y TIIbI
MEXJYy XOpAaMU U CEKyIIMMH. BIMCaHHBIE M ONKMCAHHBIE YETBIPEXYIOJIbHUKHU.
B3aumHoe pacnonokeHue nByx okpyxkHocTted. Kacanue okpyxHocreil. OOmue
KacaTeJbHbIC K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. POPMYJIIbI TPUBEACHUS.

Pewenne TpeyronbHuKoB. TeopeMa KOCUHYCOB U TEOpeMa CUHYCOB. Pelienue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nompoous. [lomodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o Mpon3BeAEHUU OTPEZKOB XOPI, TEOPEMBI O TPOU3BEICHUH OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, anmmHa  (MOAYZb)  BEKTOpa,  COHAINPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO HAIIPABJIECHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMd HaJ BEKTOpamMu. Pa3noxkeHue BeKTOpa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JlexapTOBBI KOOPIMHATHI HA TJIOCKOCTH. Y PABHEHUS MPSMON U OKPYKHOCTH B
KOOpAMHATAX, MEPECEYECHUE OKPYKHOCTEM M OpsIMbIX. MeEToa KOOPAMHAT U €ro
IIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. J{TMHA OKpyKHOCTU. ['pagycHas u pagunaHHas
Mepa yrija, BBIUKMCIECHUE JUIMH Ayr OKpyXHOcTeW. Ilmomans Kpyra, cekropa,
CErMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHUE cUMMETpuu (Quryp (371eMeHTapHbIe
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.



INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUHA  ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS MpPOrpaMMbl y4eOHOro Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

OpOSIBIIGHWEM HMHTEpeca K TMPOIJIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJIb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEN IpaKJaHWHA U Pean3alluu €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B I€SITEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha AakKTHUBHOE YYacTHE€ B PEIICHUU MPAKTHUYECKUX 3a1ay
MaTE€MAaTHYECKON HAIPaBIECHHOCTH, OCO3HAHMEM BAaXXHOCTH MATEMaTUYECKOTO
o0pa3oBaHus Ha MPOTHKEHUU BCEM KM3HM IJIsl yCNEmHOW MNpodecCuoHaTbHOM
NESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOIIMOHAILHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajad, PEIICHUH, PACCYKICHHUHA, YMEHUIO BUICTh
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JEATEIIbBHOCTH HA COBPEMEHHYK) CHCTEMY Hay4dHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHUEM MaTeMaTUYeCKOM HayKu Kak cdepbl ueIoBEeUYeCcKOil
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MIO3HAHUS MHpPA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnUTAHUE, (POPMUPOBAHHE KYJIBTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHUE 3HAHMS B MHTEpPECax CBOErO
3I0pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKW3HM  (30pOBOE  IIUTaHUE,



cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peryiaspHas Quznueckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IEKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yejJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUE MaTEMaTUUYECKUX 3HAHUM JJI pelieHus 3a/1a4 B
00J1aCTH COXPAaHHOCTH OKPYXAaIOLEH Cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXHBIX MOCIEACTBUI ISl OKpYKaIoUEeh cpeibl, 0CO3HAHUEM IJI00aJIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pPelIeHHUs;

8) ajanTanus K M3MEHSIOIIUMCS YCJIOBHSIM CONMAJbHON W NMPUPOIHOM
cpeabl:

TFOTOBHOCTBIO K JEHCTBUSM B YCJIOBHSX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYTux JoJiel, MpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThIO B  (DOPMUPOBAHUM HOBBIX 3HAHUWA, B TOM YHCIE
(bopMynHpoOBaTh UJIEU, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYID  CHUTYallMlO, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPeOYyIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaEMble peUIeHUs] U JeHUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocjencTBus, (OPMUPOBATDH OMBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe YHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBblie JiorM4ecKue 1ecTBUA:

®BLISBIIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTEMaTHUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHHH MEXAYy TOHATUAMH, (HOPMYIUPOBATH
ompeieNICHHs] MIOHITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK Kiaccu(uKamm,
OCHOBAHUS JIJIs1 0000IICHHS M CPAaBHECHHMS, KpUTEPUH IIPOBOIMMOTO aHAJIN3a;

®BOCIIPUHUMATh,  (OPMYJIHPOBATH H  MPEOOPA3OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPHUIIATCIIFHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

®BBLISBIISITH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPECUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPKICHHAX, NpEIJIaraTb KPUTSPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUNN;

eJicJIaTh BBIBOJIBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKHU, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

epazdMparh JAOKA3aTCIbCTBA MATEMAaTHUYECKUX YTBEPKICHHUH (MpsSMBbICE U OT
MPOTUBHOTO), MPOBOJWTH  CAMOCTOSTEJIHPHO  HECIIOKHBIE  JOKa3aTeJbCTBa
MaTeMaTH4eCKuX ()akTOB, BBHICTpPAUBAThH APTyMEHTAIMIO, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKICHHUS,



®BLIOMPATH CIOCOO peleHuss y4eOHOW 3anauu (CpaBHUBATh HECKOJBKO
BapUAHTOB peUICHUs, BRIOUpATh Haubosee NOAXOAAUINI C Y4ETOM CaMOCTOATENBHO
BbIJICJICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBare/ibCKue 1eHCTBHSA .

®ICII0JIH30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHMUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

®[IPOBOJIUTH IO CAaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOJbIIOE UCCIEeIOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTEMaTUYECKOro O0BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXAY COOOM;

®CaMOCTOSITENIbHO (POopMynupoBaTh 0OOOIIEHHS W BBIBOABI 1O PE3yJbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

®[IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMpollecca, a TaKXKe BBIIBUTATh
NPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

®BLISIBJIATH HEJOCTATOYHOCTh U HU30BITOYHOCTH HH(OpPMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHUS 3a/1a4K;

®BHIOMpATh, AHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
MH(POPMAIUIO pa3InYHbIX BUAOB U (OPM IPEICTABICHHUS;

eBbIOMpaTh (QOpMYy MpeACTaBICHUS HHPOpPMALMM U WUIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMu, TuarpaMMaMu, HHOM rpadukoi U ©X KOMOMHALIUSAMU;

®OIICHUBATh HAAEKHOCTh HH(POPMALMU 10 KPUTEPUAM, NPEI0KEHHBIM
yuuTelIeM WK cHOPMYITHUPOBAHHBIM CaMOCTOSITENBHO.

KoMmyHHMKaTHBHBIC YHHBepCcalbHbIC Y4eOHbIE 1eiiCTBUS:

®BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUSI B COOTBETCTBUHU C YCIOBUIMHU U
LeJIIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TMCBMEHHBIX TEKCTaxX, JaBaTh IIOACHEHMS @O XOAY PpEIICHMUS 3a]ayH,
KOMMEHTHPOBATh NOJy4YEHHBIN pPE3yJIbTaT;

®B X0JI¢ 00CY)XKJIE€HHUS 3aJ1aBaTh BOMPOCHI IO CYLIECTBY 0OCYXIaeMOil TEMBI,
npobyieMbl, pemraeMod 3aJaud, BbICKA3bIBaTh WJEH, HAIEJICHHbIE Ha IIOMCK
pELICHMs], COINOCTABIATh CBOM CYXACHHUS C CYXKICHUSIMU JPYIMX YYaCTHHKOB
auanora, oOHapyXHBaTh Pa3iMyhe M CXOJACTBO IMO3UIMH, B KOPPEKTHOU (opme
(GopMyIupOBaTH pa3HOIJIACHUs, CBOU BO3PAKECHHUS,;

®IPEACTABIISITh PE3YNbTATHl PELICHUS 3a7a4M, SIKCIIEPUMEHTA, UCCIIEA0BAHMS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHUS € Y4E€TOM 3a1ad
MIPE3EHTALMU U OCOOEHHOCTEN ayUTOPHUH;

®[IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHJMBHYaIbHOU
paboTHI MPHU pEelIEHUN YUeOHBIX MATEMATHUYECKUX 3a/1a4;



®[IPUHUMATh L€Ib COBMECTHOM AESATENbHOCTH, IUIAHHPOBATH OPraHU3aLHUIO
COBMECTHOW paloThl, pacrpeaensarh BUABI padOT, AOroBapUBaThCs, OOCYXAATh
MPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/ICH;

®y4acTBOBATh B IPYNIOBBIX popMax paboThI (00CYykAEHMS, 0OMEH MHEHHSIMH,
MO3TOBBI€ IITYPMBI U APYTHE), BHIIOJIHATH CBOIO YaCTh padOThI U KOOPJIAUHUPOBATH
CBOM JICUCTBUS C IPYTUMU WICHAMH KOMAaH/Ibl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJa
B OOWUHA TOPOAYKT MO KpUTEpHUsIM, CHOPMYIMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHUBepPCAJIbHbIC Y4eOHbIEC NCHCTBHS

Camoopranusanus:

®CaMOCTOSITEJIbHO COCTaBIIATH IJIaH, AJICOPUTM pelIeHUs 3aAadd (WM €ero
4acTh), BBIOMpaATh CIOCOO pelieHUusT C Yy4E€TOM HMEIOLIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pelIeHui ¢ y4€ToM HOBOM MH(OPMAIIUU.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII HHTEJIEKT:

®BJIAJICTh CIIOCOOAMU CaAMOIIPOBEPKH, CAMOKOHTPOJIA Tpoliecca U pe3yibTara
pElIeHHs] MaTeMaTUYEeCKOM 3a1a4u;

®IPEJIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

®OLICHUBATh COOTBETCTBUE PE3YJIbTaTa NESITEIBHOCTH MOCTABICHHOW LEIU U
YCIIOBUSAM, OOBSCHATh IPUUMHBI JOCTHXKEHUS WM HEJOCTHXKEHUS 11eJIU, HAXOAUTh
omuOKYy, 1aBaTh OIICHKY IMIPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 7 Kjaacce oOy4aromMICS TOTYYUT CIEAYIOIIUE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh H3ydYeHHBIE TeOMETpUYECKHE (UTYpPBI, ONPENeNsiaTh HUX
B3aMMHOE€ pPaCIOJIOKEHHE, H300pakaTb TI'e€OMETpUYEeCcKue (QUTyphl, BBIIOJIHATD
YEPTEKHU I10 YCIOBHUIO 3a7aud. V3mMepsTh TUHEWHBIE U YITIOBbIE BEJIMYUHBL. Pemars
3a7]a4M Ha BBIYKMCIICHUE JIJTUH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyrO OILICHKY JMHEWHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B
peanpbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuyaTh paszMepbl 3THX
00BEKTOB TIO MOPSJIKY BETUYUHBI.

CTpouTh 4epTEXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCsd MOpU3HAKAMU PABEHCTBA TPEYTrOJIbHHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOCAPEHHBIX TPEYTOJIBHUKOB MIPHU PEIICHUH 33/1a4.

[IpoBOIUTE JTOTMYECKUE PACCYKACHUSA C HMCIOJB30BAHUEM T€OMETPUYECKUX
TEOPEM.

[Tonb30BaThCsd NpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM MEMaHbI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJILHOIO TPEYTOJIbHUKA,
B PEILLICHUU T€OMETPUUECKUX 3a/1ay.

OnpenensTe NapauieIbHOCTh MPSMBIX C TIOMOIIBIO YTJIOB, KOTOPBIE 00pasyer
¢ HUMU cekymas. OnpeaensaTh MapayielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOW MPSIMOM.

Pemats 3aaun Ha KieTyaToi Oymare.

[TpoBOIUTH BBIUKCIEHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHUS YTIOB
B F'€OMETPUYECKUX 3a/Jadyax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHBIX TIPU TEPECEYCHUU IBYX
NapajulebHbIX NPSMBIX CEKyLIeH. Pemars npakTuyeckue 3a1auu Ha HaXOXKICHUE
YTJIOB.

Bianetp noHATMEM TE€OMETPUUYECKOIO MECTa TOYEK. YMETh ONPENEIATH
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIIEHIUKYISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

@opmMynUpOBaTh ONPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl M JHaMeTpa
OKPY>KHOCTH, TIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pELICHUH 3a7a4.

Bianetp moHsATHEM ONHMCAaHHOW OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lomp3oBaThcs (QakTamMu O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, 4YTO CEPEAVWHHBIC
MEPIIEHANKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.

Brnanetp nonsATHEM KacaTeabHOW K OKPYXKHOCTH, IOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUSI.

[Tonp30BaThCA MPOCTEUIIMMUA F€OMETPUUYECKUMU HEPABEHCTBAMH, NTOHUMATh
WX MPAKTUYECKUAN CMBICI.



[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE ITOCTPOCHUS C MTOMOIIBIO LIUPKYJIA U
JINHEUKMU.

K koniy oOyuenuss B 8 kjacce oOydyaromuiicss TMOTYYUT CIEAYIOIIUE
IIPEAMETHBIE PE3YJIBTATHI:

Pacno3HaBaTh OCHOBHBIE BHIbl YETBIPEXYTOJBHHUKOB, HUX DJIEMEHTHI,
IIOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3aa4.

[IpyMeHsAT, CBOMCTBAa TOUKHM MEpPECEUEHUsT MEIUaH TpPeyrojbHuKa (LEeHTpa
Macc) B PEILICHUH 3a/1ay.

Branets nonsATHEM CpeHEN TMHUYU TPEYTOJIBHUKA U TPANIEUHU, IPUMEHATH UX
CBOMWCTBA IIpU PELIECHUH reoMeTpudecKkux 3anad. Ilons3oBarbes Teopemon Paneca
U TEOPEMOW O NPONMOPUUMOHAIBHBIX OTPE3Kax, MNPUMEHATh WX ISl PELICHUS
NPaKTUYECKUX 3a]a4.

[IpuMeHsATh npU3HAKK TOI00US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUYECKUX
3a/1ad.

[Tonb3oBaTecst Teopemoii I[ludaropa s pemieHUs] TEOMETPUUYECKUX U
npakTrueckux 3aaad. CTpOUTh MaTEMAaTHYECKYIO MOJENb B MPAKTUUYECKUX 3a]a4ax,
CaMOCTOSITEIBHO AENAaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBI.

Brnanerp mnoOHATHAMM CHHYCAa, KOCHHYCa M TaHIE€HCAa OCTpOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMU JJI1 PELICHUS
NpPaKTUYECKUX 3a]1a4.

Boruucnars (pa3audHbIMUA cioco0aMu) IUIOHIaAb TPEYToJbHUKA M IIJIOIIAU
MHOTOYTOJIbHBIX ~ (puryp  (mosb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATUSMHM BOMCAHHOTO M UEHTPAJIbHOIO YIia, HCHOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIIax MEXKAY XOpAaMu (CEKyUIUMHU) U yIJIe MEXKIY
KacaTeJIbHOW M XOPAO0H MPU PEIICHUU F'€OMETPUUECKHUX 3a/1ay.

Branerp MoOHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh MONTyYEHHBIE 3HAHUSI HA MPAKTHKE — CTPOUTh MATEMaTUYECKHUE
MOJENH JJIsl 33/1a4 pEeAJIbHON JKU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpPUMEHEHHEM TMOA00US U TPUTOHOMETPUHU (MOIB3YSICh, TAe HEOOXOAUMO,
KaJIbKYJATOPOM).

K xonmy oOydenus B 9 kijacce oOyYarOmMiiCsS TMONYYUT CIEAYIONINE
MIPEIMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX VYIJIOB, HAXOAHWTh C UX
MOMOIIBI0  PA3IMYHBIC DJEMEHTHI MPSMOYTOJBHOTO TPEYTOJNbHUKA («PEIICHHE
MPSIMOYTOJIEHBIX TPEYTOIBHUKOBY). HaxoMuTh (C MOMOIIBIO KATBKYISATOPA) IITUHBI
U YTJIBI JUTSI HeTAOJMMYHBIX 3HAYCHUH.

[Tonp3oBaThCcs hopMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJIECTBOM [IJISi HAXOXKJCHUS COOTHOIICHWW MEXIy TPUTOHOMETPUYECKUMHU
BEJTUYMHAMH.



Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB ISl HAXOXKIECHUS Pa3IMYHBIX
AIIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOBY»), MPUMEHATh HX IMpHU
pELIeHUH T€OMETPUYECKHX 3a]1ay.

BrnageTs nonstusiMu npeodpa3zoBaHus 010011, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HeIX ¢uryp. Ilonb3oBaThCsi CBONCTBaMU MOAOOMS MPOU3BOJIBHBIX (GUTYD,
YMETh BBIYMCIATH IJUHBI M HAXOAUTh YIIbl y MOAOOHBIX ¢uryp. [IpumeHnsrts
CBOIICTBA MOAO00MS B TMPAKTUYECKUX 3ajadax. YMETb MPUBOJUTH MPUMEPHI
MOJ00HBIX GUTYP B OKPYKAIOIIEM MUPE.

[Tonb3oBaThCs TEOpEMaMU O MPOU3BEACHUN OTPE3KOB XOPJI, O IPOU3BEACHUHU
OTPE3KOB CEKYILHX, O KBaApaTe KacaTeIbHOM.

[lonb3oBaThCs BEKTOpPAMH, MOHMMAThb UX TE€OMETPUYECKUA M (DU3UUECKUi
CMBICII, MPUMEHATh KX B PEUICHUU TEOMETPUUYECKUX U (PHU3MYEeCKUX 3ajad.
[IpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHUSI IJTUH U YTJIOB.

[Tonb30BaTHCS METOJIOM KOOPAMHAT HA MIIOCKOCTH, IPUMEHSTD €r0 B pEIICHUU
r€OMETPUYECKUX U MPAKTHYECKUX 3a7ad.

BnageTs NMOHATHSMU TPABMIBHOTO MHOTOYTOJIbHHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JTyTU OKPYXXHOCTH W pPaJUaHHOW Mephl YIjia, YMETb BBIYHUCIATH IUIOMIA/b
Kpyra u ero yacteil. [[puMeHsaTh nmony4eHHble YMEHHUS B MPAKTHUECKUX 3a/1a4ax.

Haxomute ocu (MM LIEHTPHI) CUMMETpUU (UTYp, TPUMEHSTH JBUKCHHS
IUIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpyuMeHATh MOJIyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJIENH JJIs 33]1a4 peabHON U3HU U IIPOBOAUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHHEM TMOAOOMS M TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YysCh, TIniEe
HE00X0AMMO, KaJIbKYyJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
ITpocreiimme reomeTpudeckue GUTYPHI U
P . P uryp bubmmoreka [{OK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 18
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 26 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJI0OB 18 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMmeTprueckue 16 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 7 7 1
OBTOPEHHE, 0DODINCHIE SHAHE https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 85 4 0

I[TPOTPAMME



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 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTrOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubnmorexa [JOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpYKHOCTH. BriricanHbie
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPEHIE, OOODILEHAC SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB H TeEM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 5 bu6mmoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOI'PAMME



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

MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
Pacnio3HaBate W3ydeHHBIE TE€OMETpUYECKHE (HUTYpHI, ONPEACTSITh UX
6.1 B3aUMHO€  paCIOJIO)KEHHE, H300paxkaThb TeoMeTpuyecKkue  (QUrypsl,
' BBITIOJTHSATE YEPTEKHU 10 YCIOBUIO 3a/1a4d. MI3MepsTh JTMHEHHBIE U yrIIOBBIC
BeIMYUHBIL. PemraTte 3a/1aun Ha BBIYHCICHNE [UITMH OTPE3KOB U BEJIMYMH YTIIOB
Jlenate TpyOyIO OIIEHKY JIMHEHHBIX W YIJIOBBIX BEJIWYHH TIPEJIMETOB B
6.2 peanbHON JKW3HU, Pa3MEpOB TPHUPOJHBIX OOBEKTOB. PasznmuuaTh pa3zmepsl
ATHX 0OBEKTOB TI0 TIOPSIKY BETHUNHBI
6.3 CTpouTh 4epTekKH K TEOMETPUUECKHUM 3a]1adam
6.4 [Tomp30BaThcs TpHU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, WCIOJIH30BATh
' MIPU3HAKU U CBOWCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3a/1a4
6.5 [IpoBoauTH JOrMYECKHE PACCYKACHUS C HCTIOIb30BAHHEM T'€OMETPUYECKUX
' TEOpEM
[Tonb3oBaTbcsi MpU3HAKaMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB,
6.6 CBOMCTBOM MeJUaHbl, MNPOBEAEHHON K THUIOTEHY3€ MPSIMOYTOJIBHOTO
TPEYroJbHUKA, B PELICHIUH F€OMETPUUECKUX 3314
Onpenensars MapaiebHOCT MPSIMBIX C TMOMOIIBIO YTJIOB, KOTOpbBIE
6.7 obpa3zyer ¢ HuUMHU cekymas. Onpeneniarh MNapayieIbHOCTh MIPSIMBIX C
' MMOMOIUIBIO PABEHCTBA PACCTOSIHUM OT TOUYEK OJTHOM MPSIMOM JI0 TOUYEK IPYron
PAMOM
6.8 Pemats 3agauun Ha KiieT4aToii Oymare
[IpoBOIUTH BBIYMCICHUS W HAXOJIUTh YUCIOBbIE U OyKBEHHBIC 3HAUYCHUS
JIJIO0B B TEOMETPHUYECKHUX 3aJauyax C MCIOJIb30BAaHUEM CYMMBI YIIJIOB
6.9 TPEYrOJbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIjOB, 00pa30BaHHBIX MpHU
NepeceYeHNH! IBYX MapajlieIbHBIX IPAMBIX CeKylei. PemaTts mpakTuueckue
3a/lauM Ha HAX0XJICHUE YIJIOB
Bnaners NOHATHEM Te€OMETPUYECKOTO MECTa TOYEK. YMETh OIpelesiTh
6.10 OUCCeKTpUCY yrila W CEpPeJUHHBbIM MNEepneHAMKYIsIp K OTpe3Ky Kak
reOMEeTpUYECKUe MECTa TOUEK
®opMynupoBaTh ONpPENENCHUST OKPY)KHOCTU M Kpyra, XOpJbl U AuameTpa
6.11 OKPY)KHOCTH, TIONB30BaThCS UX CBOHCTBaMU. YMETh MPUMEHATH JTH

CBOMCTBA IIpu pCUHICHUU 3aaa4




Bilagets noHsATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ neHTp. [loap3oBarecs pakTaMu 0 TOM, 4TO OMCCEKTPUCHI YTIIOB

6.12 TPEYroJibHUKa TMEePECeKaloTCss B OJHOW TOYKE, U O TOM, YTO CEPEIHHHBIC
MEPIIEHAUKYIISPBI K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCs B OJTHON TOUKe
BitageTs noHATHEM KacaTeabHON K OKPYKHOCTH, I10JIb30BATHCS TEOPEMOH O
6.13 NEePIEHINKYIIPHOCTH KacaTelbHOW W paanyca, NMPOBEAEHHOTO K TOYKE
KacaHHs
6.14 [Tonp30BaThCs MPOCTEHIINMEI T€OMETPHUECKUMH HEPABEHCTBAMU, TOHUMATh
' UX MPAKTUICCKUI CMBICIT
6.15 [TpoBOANTE OCHOBHBIE TEOMETPUIECKHE TIOCTPOCHUS C IOMOIIBIO IUPKYIIS U
' JIMHEHKN
8 KIIACC
Kon .
IIpoBepsieMble nNpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePSIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJabTaTa
6 I'eomerpust
6.1 Pacno3HaBaTe OCHOBHBIE BHUIBI YETBIPEXYTOJBHUKOB, WX 3JEMEHTHI,
' MOJIb30BaThCS MX CBOMCTBAMH IPH PEIICHUU T€OMETPUIECKUX 3314
6.2 [TpuMeHATh CBOMCTBA TOYKH IEpEeceUYeHHs MEANaH TPEYroJibHUKa (LeHTpa
' Macc) B pelIeHUH 3a1a4
Brianets moHATHEM CpefHEH JTMHUM TPEYTOJIbHUKA M TPAIICNH, TIPUMEHSTh
6.3 HX CBOMCTBA P PEIICHUHN FreOMETpUYeCcKuX 3a1au. [lonbp3oBaThes TeopemMoit
' daneca u TeopeMoll O MPONMOPIHOHATIBHBIX OTPE3KaX, MPUMEHSITh MX IS
pelIeHns MPaKTHYECKUX 3a1ad
6.4 [lpumeHAT,  TpH3HAKM  NOJOOWS  TPEYrOJBHUKOB B PEIICHHH
' reOMETPUYECKUX 3a/1a4
[Tonw3oBathess Teopemoii Iludaropa s pemieHUss TEOMETPUYECKHX U
6.5 npakTHYecKux 3agad. CTpOUTh MAaTEMaTHYECKYIO MOJENb B MPAKTHYECKUX
' 3a71a4ax, CaMOCTOSITEIBHO JeNaTh YepTEXK W HAXOAUTh COOTBETCTBYIOLIHE
TUTUHBI
Brnaners moOHATMSMHM CHHYCAa, KOCHHYCa M TaHTEHCa OCTpPOro yria
6.6 IPSIMOYTOJIBHOTO TpPEYyrosibHUKa. [loJb30BaThCS STHMU TOHSATUSAMH JUIS
pelLIeHHs MPAaKTUYECKHX 3a/1a4
Bbrancnare (pa3nuuHbIMU crioco0amMu) MIIOLIa b TPEyrojJbHUKa U MJIOLIan
6.7 MHOTOYT'OJIBHBIX (QUTYp (MOJIB3YsICh, TJie HEOOXOIUMO, KaJbKYISTOPOM).
ITpuMeHsATh MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax
Bnaners NMOHATHUSAMHU BIMCAaHHOTO W LIEHTPAIBbHOTO YIila, HCHOJIb30BATh
6.8 TEOPEMbI O BIMCAHHBIX YIJIaX, Yriax MEXIY XOpAaMu (CeKyIIUMH) U yrie

MCKIAY KacaTelIbHOU U XOpHOﬁ Ipu pCUICHUU rCOMCTPHUICCKUX 3a1aY




6.9

BitageTs NOHATHEM ONMCAHHOIO YETBIPEXYrOJIbHUKA, IPUMEHATH CBOWCTBA
OIIMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PEILICHUU 3a4a4

6.10

[TpuMeHATH MOJyYeHHbIC 3HAHUS HAa MPAKTHKE — CTPOUTh MaTeMaTUYCCKHE
MOJICY JUIS 3alad pPeaIbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOIINE
BBIYKCJICHUS C IPUMCHEHHEM TI0J00US U TPUTOHOMETPUH (IOJB3YSICh, TIIE
HE00X0IMMO, KAIbKYIIITOPOM)

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHBIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJUTh C HX
MOMOIIBI0  Pa3JIMYHbIE  JJIEMEHTHl  MPSIMOYTOJIBHOTO  TPEYroJbHUKa
(«pelreHue MPSAMOYTOJBHBIX TPEYroJbHUKOB»). Haxomuth (¢ momMoribro
KaJIbKYJIATOPA) JUIMHBI U YTJIbI JU1 HETaOJMUYHBIX 3HAYEHUI

6.2

Ilonp30BaThCs CbOpMy.]'IaMI/I MMPUBCACHUA 1 OCHOBHBIM TPUT'OHOMETPHUYCCKUM
TOXKACCTBOM JJIA HaXO0XJICHUA COOTHOIICHHI MCKOY
TPUTOHOMCTPHUYCCKUMH BECIMYNHAMU

6.3

Hcnonb3oBaTh TEOpEMbI CHHYCOB U KOCUHYCOB ISl HAXO0K/IEHUS Pa3IUNYHbIX
3JIEMEHTOB TPEYroJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPUMEHSATh UX MpPU
pELIeHUH TeOMETPUUECKUX 3a/1a4

6.4

Bnagerp mnoHATHAMH 1npeoOpa3oBaHHS — MOJOOMS, COOTBETCTBEHHBIX
aneMeHTOB 1oJ0o0HbIX ¢uryp. Ilonb3oBaTbest cBoWcTBaMU TOJI00US
IPOU3BOJBHBIX (UTYp, YMETh BBIYHCIATH JIMHBI U HAaXOJUTh YIJIbl Y
no06HbIX (uryp. [IpumeHsaTh cBONCTBA MOJO0US B IPAKTUUECKHX 3ajauax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX PUTYP B OKPYKAIOILIEM MUPE

6.5

Ilonp30BaThCs TEOpEMAMH O IIPOU3BEACHHNHU OTPE3KOB XOPpA, O IPOU3BEACHHNN
OTPE3KOB CCKYIIUX, O KBAaApaTe KacaTeJIbHOM

6.6

[Tonp30BaThcs BEKTOpaMM, NOHUMATh UX T'€OMETPUUYECKHH U (U3NYECKUit
CMBICJI, IPUMEHATh MX B PELICHUU I'€OMETPUYECKUX U (PU3MUECKUX 3ajad.
[IpuMeHsATh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB /ISl HAXOKICHUS JUIMH U
yTJIOB

6.7

Ilonp30BaThcss METOJIOM KOOpAWHAT Ha IUJIOCKOCTHU, INPUMCHATH €ro B
pPCHICHUN TCOMCTPUYICCKUX U ITPAKTHYICCKUX 3a1a4

6.8

Brnanets MOHATHSAMM NMPaBUIBHOIO MHOTOYTOJIBHHUKA, JUIMHBI OKPY)KHOCTH,
JUIMHBl YT OKPY)KHOCTH M paJMaHHON Mephl yIiia, yMeThb BBIUYUCIATH
wiomanab kKpyra M ero yacreil. [IpuMeHSATh NOJydYeHHBIE YMEHHUS B
MPAKTUYECKUX 3a/1a4ax

6.9

HaxomuTh ocM WM LEHTPbl CUMMETPUU (PUTYp, TMPUMEHSTH JABHKCHUS
IJIOCKOCTH B MPOCTEUIINX CIIydasx




6.10

[TpuMeHsTh MOTydeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MATEMAaTUYCCKHEC
MOJENH JUIsl 3a7ad pPeaJbHONW XWU3HU W IPOBOJUTH COOTBETCTBYIOIINE
BBIYHCIICHUSI C MPUMEHEHHEM IMOJ0OMS] W TPUTOHOMETPUUYECKUX (DYHKIIMN
(TMOMB3YsICh, TAe HEOOXOIUMO, KAIBKYIATOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
6 I'eomerpust
Hauvanbnubie nonsatus reomerpuu. Touka, mpsimas, OTPE30K, Jyd. YTOJ.
6.1 Bunel yrnoB. BeprukanbHble M CMEXHBIE Yribl. buccekrpuca yria.
' Jlomanasi, MHOroyrojbHUK. IlapajylenbHOCTP W NEPHEHAMKYIIPHOCTH
MIPSIMBIX
6.2 Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETPHH.
' [Ipumepbl CUMMETPUU B OKpYXAIOIeM MHUpe
6.3 OcHOBHBIE TIOCTPOEHUS! C MOMOUIBIO IUPKYJS U JIMHEHKU. TpeyrojbHUK.
' BricoTa, meaunana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE ¥ PAaBHOCTOPOHHMUN TpeyrosbHUKH. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpoiicTBa W TpU3HAKU paBHOOEAPEHHOTO TpeyroibHUKa. llpusHaku
' PaBEHCTBA TPEYTOJILHUKOB
6.6 CpolicTBa M TPU3HAKK MapajuiebHbIX mpsAMbIX. CymMma  yrioB
' TpEeyroJbHUKA. BHENIHNE yriibl TpeyrojabHUKa
[IpsimoyronpHbIii  TpeyrojdbHUK. CBOWCTBO MeAMaHbl MPSMOYTOJIBLHOTO
6.7 TPEYroJbHUKA, TMPOBEAEHHOM K TUnoTeHy3e. [lpu3Haku paBeHCTBa
' MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYronbHBINA TPEYTOJBHUK C YTJIOM B
30°
HepaBeHncTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMAHOM, TeopeMa O OoJiblieM yrie W OOoJbIIeH CTOpOHE
TpeyroyibHUKa. [lepnenauKkyisp u HaKJIOHHas
6.9 'eomeTpuueckoe wmecto TOuUeK. buccekTpuca yrina ©  CepeIUHHBIN
' NEPHEHANKYJISAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OKpy)XHOCTb M KpyI, XOpJa U JuaMeTp, HUX CBOMcCTBa. B3aummHoe
6.10 pacnoyiokeHue OKpyKHocTH U mnpsmoil. KacartenbHas u cexkymas K
OKPYXHOCTH
6.11 OKpyXHOCTb, BIMCaHHasl B yroj. BrnucaHHas ¥ omucaHHash OKPYXHOCTH
' TPEYroJbHUKa
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
6 I'eomerpus
6.1 UYerplpéxyroybHuku. [lapamenorpamm, ero npu3Haku U CBOMCTBA




6.2

[IpsiMoyroasHUK, poMO, KBaJpaT, UX MIPU3HAKH U CBOMCTBA

Tpaneuus, paBHoOOKast Tpameuus, e€ CBOWCTBA M  TNPHU3HAKH.

6.3
[IpssMoyronbpHas Tpanenus
6.4 Meron ynBoenuss meauansbl. LlenTpansHas cummerpust. Teopema Daieca u
' TEOPEMA O MPOIOPIMOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [Tomobue TpeyroabHUKOB, KodpduuueHT mnonodus. IIpu3Haku moao0us
' TpeyroJibHUKOB. [IpuMeHeHne mogo0ust Mpy perIeHru  MPaKTHYECKUX 3a/1a4
6.7 @opmynbl A8 IUIOLIAAM TPEyrojbHHUKa, MapajuieorpaMmma, pomba U
' Tpanenun
6.8 CpoiictBa miomaneil reomerpudeckux ¢uryp. OTHOIIEHHE IUIOLIAAEH
' MOI00HBIX (UTYD
6.9 Brruncnenue momaien TpeyrojJbHIKOB 1 MHOTOYTOJIBHUKOB HA KJIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsbl I[lucdaropa npu pemenun
' MPaKTHYECKHUX 337124
CuHyC, KOCMHYC, TAaHT€HC OCTPOrO YIja MpsSMOYTOJbHOTO TPEYroJibHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKJAECTBO. TPUrOHOMETPUYECKHUE
¢dbynaknuu yrimos B 30°, 45° u 60°
6.12 BrnucanHble ¥ 1IEHTpajgbHbBIEC YIJIbI, YTOJ MEXKIY KacaTeIbHOW M XOPJIOH.
' VYTrasl MEXIy XOpAaMU U CEKYILIUMU
6.13 Brnucanubie u onMcaHHbIE YETHIPEXYTOILHUKHI
6.14 B3anmHoe pacrnonoxkeHue AByX OKpyxkHocTei. Kacanue oxpyxHOCTEM.
' OOu1ne kacaTenbHbIE K ABYM OKPY>KHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
6 I'eomeTpus
6.1 Cunyc, xocuHyc, TaHrenc yriaoB or O mo 180°. OcHoBHOE
' TPUTOHOMETPUYECKOE TOX1eCTBO. DOpMyYJIbl IPUBEAECHUS
Pemenne TpeyronpHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB.
6.2 Pemienne npakTuyeckux 3agayd ¢ MCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMBI CHHYCOB
6.3 IIpeo6pazoBanue nogo6us. Ilogobue cOOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 NpPOU3BENEHUM OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHHUU
' OTPE3KOB CEKYIHUX, TEOPEMA O KBaJpaTe KacaTeJIbHON
Bekrop, umHa (MOIydab) BEKTOpa, COHANpPABICHHBIE  BEKTOPBI,
6.5 MIPOTUBOIIOJIOKHO HAIIPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,

PAaBCHCTBO BCKTOPOB, OIICpallui HaJl BCKTOpaMH. Paznoxenue BCKTOpa 110
ABYM HCKOJUIMHCAPHBIM BCKTOpPaM




Koopaunats! BekTopa. CkansipHO€ NMPOU3BEACHUE BEKTOPOB, IMPUMEHEHUE

6.6 JUTSL HAXOXKICHUS JJTUH U YTTIOB
JlexapTOBBI KOOPAMHATHI HA IVIOCKOCTH. Y PaBHEHUS NPSAMOU U OKPYKHOCTH

6.7 B KOOPJIMHATAX, [IEPECCUCHUE OKPYXKHOCTEH U MpsAMBIX. MeToa KOOpHHAT
¥ €ro MPUMEHEHHE

6.8 [IpaBuIBHBIE MHOTOYT OJIBHUKH

6.9 JnuHa okpy)HOCTH. [ 'pagycHas u paguaHHas Mepa yria, BRIYUCICHUE JUTHH

' JyT OKPYKHOCTEH
6.10 [Tnomans kpyra, ceKTOopa, CerMeHTa
6.11 JIBI>KEHUS TUIOCKOCTH M BHYTPEHHHE CHMMETpHUU (QUTYp (dJeMEHTapHBIE

npencrasienus). [lapamnensHeiil nepenoc. [loBopoT




MPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOHN OBPA3OBATEJIBHOU
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHNS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111er0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUAMH: MHOXKECTBO, IIOAMHOKECTBO, OIEpaLlin
Ha/l MHOKECTBAMM; YMEHHE ONEpUPOBATh MOHATHSIMH: Tpad, CBI3HBIHI
rpad, nepeBo, LUKI, NPUMEHATh HUX MpPU pPELIEHUH 3aJad; YMEHHE
HCII0JIb30BaTh TIpaduueckoe MpPEeJCTaBIEHUE MHOXKECTB JUIsl OINUCAHUS
peaJIbHBIX MTPOLIECCOB U SBJICHUH, PU PEIIEHUH 3aJa4 U3 JIPYTUX y4eOHBIX
MIpEAMETOB

YMeHne onepupoBaTh NOHATHSAMH: OIPEAEICHUE, AKCHOMa, Teopema,
JI0Ka3aTelIbCcTBO; YMEHHWE pPaclo3HaBaThb WCTHUHHBIE W JIOKHBIE
BBICKa3bIBaHUs, IPUBOJWUTH IPUMEPbl M KOHTPIPUMEpPBI, CTPOUTH
BBICKa3bIBAHUS U OTPUIIAHUS BbICKAa3bIBaHUI

VYMenne ONCpUPOBATH IOHATHUAMHU: HATYPAJIbHOC YHCIIO, IIPOCTOC U
COCTaBHOE YHCJIO, IJTMMOCTh HATYPATbHBIX YUCEII, TPU3HAKH JICTTAMOCTH,
[IeJI0€ YMCJI0, MOJIYJIb YMCIIa, OOBIKHOBEHHAs! ApOOb U JeCATHYHAS IPOOb,
CTaHJAPTHBIN BUJ YUCIA, PAlMOHAIIBHOE YUCIIO, UPPALUOHAIBHOE YHCIIO,
apuMETUYECKUA KBaJPaTHBIM KOPEHBb;, YMEHHUE BBITOJHATH JIEHCTBHS C
YHClIaMU, CPAaBHUBATH M YIOPSIJI0YUBATH YHCIIA, MIPEICTABIATh YUCIA Ha
KOOPJIMHATHOU MPSIMOW, OKPYTJISITh YHCIA; YMEHHE JelaTh MPUKHUIKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue omnepupoBaTh TMOHSATUSMU: CTENEHb C IIEJIbIM [OKa3aTeleM,
apudmeTnyecKuil KBaJpaTHBIA KOpPEHb, MHOTOYIEH, ajiredpandeckas
IpoOb, TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOU cTerneHu 0oJiblie
€IMHUILIBI; YMEHHUE BBIMOJHATH pacy€Thl MO Gopmynam, npeoOpa3zoBaHUs
HENbIX, APOOHO-PAlMOHANBHBIX BBIPAKEHUH W BBIPAKEHUH C KOPHSMHU,
pa3ioXKeHue MHOTOUYIeHAa Ha MHOKUTEIIH, B TOM YHCIIE C UCTIOJIb30BAHUEM
(hopMyI pa3HOCTH KBAIPaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

YMeHue ONCpUpPOBATh IMOHATHAMHU: YUCIIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C HepeMeHHOﬁ;
YMCHHEC PpCUIATb JIMHEWHBIE U KBaJApaTHBIC YPAaBHCHMHA, ,[[pO6HO'
padOHAJIBHBIC YpABHCHUA C OJIHOH nepeMeHHoﬁ, CUCTCMBI [IBYX
JINHEMHBIX ypaBHeHHﬁ, JIMHEHHbBIE HCpaBCHCTBA HU HUX CHCTCMBI,
KBaJApaTHBIC U ,[[pO6HO'paI_II/IOHaJ'IBHBIe HEpPAaBCHCTBA C OJTHOM nepeMeHHoﬁ,
B TOM YHCJIC IIPpU PCIICHUU 3adaY U3 APYTUX MPEAMCTOB U INPAKTUICCKUX
3ala4; YMCHHUC HCIIOJIb30BATH KOOPAWHATHYIO IIPSAMYHO U KOOPAWHATHYIO
TIJIOCKOCTB AJIA I/1306pa)KCHI/I}I pCIJ_IeHI/Iﬁ ypaBHeHHﬁ, HCEPAaBCHCTB U CUCTEM




YMeHue onepupoBaTh MOHATHAMH: (QYHKIHS, Tpaduk (yHKIWH, HYITH
(GyHKIMH, TPOMEXKYTKA 3HAKOIIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHUS,
yObIBaHUs, HauOOJbIIee W HAaUMEHblIee 3HAYeHUs (YHKLIUU; yMEHHUE
OTEPHPOBATh TOHATHAMH: TpsMas MHPOIOPLUOHATIBHOCTD, JIMHEHHAS
¢bynkuus, KBagpaTuuHas (QyHKOMA, oOpaTHas MPONOPIHOHAIBHOCTD,
napabosa, runep0oia; yMeHue CTpOUTh rpaduku GyHKIUH, UCIIOJIE30BATh
rpaduKy Uil OTpENEeNIeHUs] CBOWMCTB MPOIIECCOB M 3aBUCHMOCTEH, IS
pemieHus 3ajgad M3 JAPYrHX y4YeOHBIX MPEIMETOB M PEAbHOW >KU3HHU;
yYMEHHUE BBIpaXKaTh (POPMYIaMu 3aBUCUMOCTH MEXy BETHUYNHAMHA

YMeHme OIICPpUPOBATH NIOHATHAMM: IOCIICAOBATCIIbHOCTD, apI/I(l)MeTI/ILIeCKaH
U TEOMETpUYecKas TMpOTPECCHMU; YMEHHE HCIO0JIb30BaTh CBOMCTBA
rocjeaoBarebHOCTeN, (GOPMYITBI CYMMBI U OOIIETO YjieHA TP PEIICHUU
3a/1a4, B TOM YHCIE 3a/lad U3 JPYruX y4eOHBIX MPEIMETOB U peabHOU
KHU3HN

YMeHnue pemnars 3a/1aui pa3HbIX TUIIOB (B TOM YHUCIIE Ha MIPOLIEHTHI, A0 U
4yacTy, JABMXKEHUE, paboTy, IIeHy TOBapOB M CTOMMOCTh MOKYIIOK U YCIIYT,
HaJOrW, 3aJa4d W3 O0OJacTH YNpaBIEHUS JUYHBIMU U CEMEWHBIMHU
(uHaHCaMM); YMEHHE COCTABIIATh BBIPAXKEHUSI, ypaBHEHHUS, HEPABEHCTBA U
CUCTEMBI IO YCIIOBMIO 3a/layd, HUCCIEN0BATh IIOJIYYEHHOE pEIIEHUE M
OLIEHUBATh MIPABJIONOA0OHOCTD NOJIYYEHHBIX PE3YJIbTaTOB

YMeHne onepupoBaTh MOHATHIMUA: (UTYpa, TOUKA, OTPE30K, MpsiMasi, JIyd,
JOMaHas, yrojl, MHOTOYIOJbHHK, TPEYTrOJbHUK, PABHOOCIAPEHHBIH WU
PaBHOCTOPOHHUI TPEYrOJIbHHUKH, TIPSIMOYTOJIEHBINA TPEYTOJIbHHUK, MEINAHA,
ouccekTpuca " BBICOTA TPEYroJIbHUKA, YeTHIPEXYTOJILHUK,
napajiesiorpaMMm, — poMO,  MPSMOYrOJbHHK,  KBaJpar,  TParelus;
OKpPYXXHOCTb, KPYI, KacaTelbHas; 3HaKOMCTBO C IPOCTPaHCTBCHHBIMH
¢burypamu; yMeHue pemaTh 3a/1a4i, B TOM YUCIIC U3 MOBCETHEBHOM JKU3HH,
Ha HAaXO0XJICHUE N'eOMETPUYCCKHX BEIMYHH C MPUMEHEHHEM HW3yYCHHBIX
CBOMCTB uryp u (HhakToB

10

YMeHue onepupoBaTb MOHSTHUSIMH: PABEHCTBO (UIYp, PaBEHCTBO
TPEYrOJbHUKOB; MapaIJICIIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSIMBIX, YTOJ
MEXAy MPSAMBIMH, NEPHEHAUKYJSAp, HAKIOHHAsA, MPOEKUHs, Moao0ue
¢buryp, momoOHbIE TPEYrOJIbHUKH, CUMMETPUS OTHOCHTEIHHO TOYKU H
psIMOI; YMEHUE pacrio3HaBaTh PABEHCTBO, CAMMETPHIO U ogo0ue (uryp,
napauieTbHOCTh U NEPIECHIUKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE

11

YMmenue ONCpUPOBATh MOHATHAMU: IAJIMHA, PACCTOSAHUC, YI'OJI (BCJ'II/I‘H/IHa
yria, CHHYC U KOCUHYC YyTJIa TpeYTOJ'IBHI/IKa), rmjiomanab, YMCHHUEC OLICHUBATDH
pa3MEpbel IPEIAMETOB U 00BCKTOB B OKpyXarwmeM MUpEe; YMCHUC
IMPUMCHATDH (I)OpMyJ'II)I NnepuMeTpa U miomagnun MHOT'OYroJIbHUKOB, HNJIMHBI
OKPY’XKHOCTH n Iiomraau Kpyra, o0bema MMpAMOYT'OJIBHOT'O
apaJiieJICIuIiCaa, YMCHHC IMPUMCHATH MMpU3HAKN PaBCHCTBA
TPECYrOJIbHUKOB, TEOpEMY O CYMMC VIJIOB TpPCYrOJIbHHUKA, TEOPEMY




[Mugaropa, TPUrOHOMETPUUECKUE COOTHOILICHHS IJISi BBIUMCIICHHS JUIMH,
pacCTOSIHUMI, TII0IIAAeH

12

Ymenne u3o0OpaxkaTb IUIOCKHMEe  (urypel ©W  uX  KoMmOMHamuw,
MPOCTPAHCTBEHHBIE (UTYpHl OT pPYyKH, C TOMOUIBIO YEePTEKHBIX
MHCTPYMEHTOB M AJIEKTPOHHBIX CPEACTB TI0 TEKCTOBOMY HII CHMBOJIEHOMY
OTIMCAHUIO

13

YMeHue onepupoBarh HNOHATHUAMU: NPSIMOYTOJIbHAs CUCTEMa KOOpPJUHAT;
KOOPJAMHATHI TOYKH, BEKTOpP, CYMMa BEKTOPOB, IIPOU3BECHUE BEKTOpaA Ha
YHUCIIO, CKAIPHOE IPOU3BEICHHE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPBI U KOOPJMHATHI Ul PEICTABICHUS JaHHBIX U PEUICHUS 3aJ]1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U peabHOM KU3HU

14

VYMmenne ONICpUPOBATH NOHATUAMM: CTOJIOMKOBEIE U KPYroBbI€ JUarpaMMbl,
Tabnuipl, cpeaHee apudmerwdeckoe, MeauaHa, HauOoJibliee U
HaMEHbIIee 3HAYCHHS, Pa3Max YUCIOBOTO Habopa; yMEHHE W3BIIEKAaTh,
MHTEPIPETUPOBATH U MPE0Opa30BbIBaTh HH(POPMALIKIO, TPEJICTABICHHYIO B
TaOJUIAX W Ha JUarpaMMax, OTPaKaIol[yl0 CBOWCTBA M XapaKTEPHUCTHKHU
pEATbHBIX TIPOIECCOB W SIBJICHWH; YMCHHE pACIIO3HABATh H3MCHYHBBIC
BEJIMYHHEI B OKPYXKAIOIIEM MUpE

15

YMeHue onepupoBaTh MOHATUSAMM: CIIy4alHBIM ONBIT (CIIyd4alHBII
9KCIIEPUMEHT),  DJIEMEHTapHOE  CcOObITHE  (PJIIEMEHTApHBIA  HMCXOJ)
CIIy4aifHOTO OIIBITa, CIydailHOEe COOBITHE, BEPOATHOCTh COOBITUS; YMEHUE
HaxXOJUTh  BEPOSTHOCTU  CIy4alHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAaPHBIMU COOBITUSIMH; YMEHUE PEIIATh 3aaui
METOJIOM OpPraHM30BAaHHOTO Mepedopa M C MCIOJIb30BAaHHEM IIpaBHIIa
YMHOXXEHUS; YMEHHUE OILICHUBAaThb BEPOSITHOCTU pEAlbHBIX COOBITHH U
SIBJICHUH, ITOHMMATh POJIb MPAKTHYECKU JTOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITUH B OKPYKAIOLIEM MHPE U B JKU3HU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHMCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHue BbIOMpAaTh MOIXOIANTUN U3YICHHBIM METOT [Tl PEIICHHS 3a/1a4H,
MPUBOJUTH MPUMEPhl MaTEeMATHYECKHUX 3aKOHOMEPHOCTEH B MpUPOJE
JKU3HU, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB MaTeMaTUKH B HCKYCCTBE,
OTHCHIBATh OT/AETbHBIC BBINAIOUIUECS PE3YIbTAThI, MOJYUYCHHBIE B XOHE
pa3BUTHS MAaTEeMAaTUKH KaK HAYKH, TPUBOIUTH IPUMEPHI MATEMATHUECKUX
OTKPBITHHA U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM HCTOPHH




HEPEYEHDb 2JIEMEHTOB COIAEPXAHUSA, INTPOBEPAEMBIX HA

OI'D ITO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coepKaAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEbIX YUCE
19 OObIKHOBEHHbIE U  JAECATUYHbIE JpOOM, TMPOLIEHThI, OECKOHEUHbIE
' MEPUOMUYECKUE IPOOH
13 PammonanbHbie yncna. ApudMeTHdeckne OIepanud ¢ pardoHAIbHBIMU
' YHCIIAMA
14 JelictButenbHbie yncia. ApudmeTrndeckue onepanun ¢ JCHCTBUTETLHBIMHI
' YHCIIAMA
15 [TpuGnmxEHHbIC BBIYMCICHUS, MPaBUJIAa OKPYIJICHUS, MPUKUAIKA U OIICHKA
' pe3yabTaTa BEIYUCIEHUI
2 AnreOpandecKkrie BRIpaXKSHHS
2.1 bykBeHHbIE BhIpaKeHUS (BBIpAKEHUS C TEPEMEHHBIMH )
99 CreneHp ¢ menbM nokaszareieM. CTereHb ¢ paliOHANTBHBIM TI0Ka3aTeNeM.
' CaoiicTBa cTeneHn
2.3 MHorouieHs!
2.4 Anrebpaundeckas 1po0b
95 ApubdmMernuecknii  KOpeHb  HaTypadbHOW  cremeHd. JlelcTBus ¢
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHs 1 HEPAaBEHCTBA
31 Lensle u apoOHO-panmoHanbHble ypaBHEHUs. CHCTEMbl U COBOKYITHOCTH
' ypaBHEHUi
3.9 Lensle 1 qpoOHO-paninoHalibHble HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenue TekcTOBBIX 3a1a4
4 YucnoBsie NOCIEA0BATEIHLHOCTH
4.1 [TocnenoBarensHOCTH, CHOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN
4. Apudmernueckas u reomeTpuyeckas mporpeccur. dopmyna CIOKHBIX
' IPOLIEHTOB
5 OyHKIMH
Oyukius, crnocoObl 3axaHus  ¢yHkuuu. ['papux  ¢yHkuun. OOGnacTb
ONpesieNieHuss W MHOXKeCTBO 3HaueHMM Qynkuuu. Hymun ¢yHkuum.
5.1. ITpoMexxyTkn 3HaKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIMH.
MaxkcuMyMbl 1 MUHUMYMBI GyHKIKMU. Hanbosbiee 1 HauMeHblIee 3HaYeHUe
(GyHKLIMU Ha TPOMEXKYTKE
6 KoopannaTsl Ha MpsIMOI U TUIOCKOCTH
6.1 Koopnunarnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH




I'eomerpus

7.1 I'eomerpuueckue GUrypbl 1 X CBOICTBa
7.2 TpeyronbHuk
7.3 MHOTOYyroJbHUKH
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenune reoMeTpuyecKiX BEIUUNH
7.6 BexTopsl Ha IIOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHoCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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