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MMOACHUTEJIBHASA 3ATINCKA

['eomeTpusi Kak OJAMH U3 OCHOBHBIX Pa3JejOB IIKOJbHOW MaTeMaTHKH,
UMEIOIINIA CBOEH 1EJIbI0 00eCeunTh U3yueHHE CBOMCTB U pa3MepoB QUTYp, HX
OTHOIIGHWM ¥  B3aMMHOE pACMOJIOKEHUE, OMUPAETCs Ha  JIOTUYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3y4YeHUusi reOMETpUU Ha YPOBHE OCHOBHOIO
oOrmero oOpa3oBaHusl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNUCS YUUTCS MPOBOJUTH
JI0Ka3aTEIbHbIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHS, TOKA3bIBaTh
WCTUHHBIC YTBEPXKJCHHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccy X JeHus «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  I[PU3HAKOB,
dbopMyupOBaTh OOPATHBIE YTBEPKICHUS.

Btopoii 1uenpl0 H3ydeHUs TEOMETPUU SBJISIETCS HCMOJIb30BAaHUE €€ Kak
MHCTPYMEHTA NpPHU PEUICHWH KAK MAaTEMaTUYECKUX, TaK W MPAKTUYECKUX 3aaad,
BCTpEUAIOIINXCS B  peadbHON Ku3HM. OOydaronuics JODKEH Hay4YUThCs
OMPENIeNIUTh TeOMETPUUYECKYI0 (UTypy, OMHUCATh CIOBAMU JAHHBIA YEPTEXK WU
PUCYHOK, HAWTH TUIOMIAh 36MEJIBHOTO YUacTKa, paCCUYUTATh HEOOXOAUMYIO JUTHHY
ONITOBOJIOKOHHOTO KaOeyss win Tpedyemble pa3Mepbl Tapaxa isi aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIUUCIUTEIIbHAS JIMHUSA B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuu 3a7a4 MPAKTUYECKOTO XapakTepa OO0YydYarolIUHCS YYUTCS CTPOUTH
MaTeMaTUYECKHEe MOJICM  PEANbHbIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYMCJICHUS U OLIEHUBATH aJICKBATHOCTh MOJyYEHHOTO PE3YJIbTATA.

Kpaiine BakHO NOMYEPKUBATH CBS3M T€OMETPUU C JAPYTHMMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOIL30BaTh OMPEICICHUS T€OMETPUUECKUX (PUTYDP
U TIOHSTHUH, JI€MOHCTPUPOBATH MPUMEHEHUE MOJTYYEHHBIX yMEHUM B (U3UKE U
TeXHUKE. OTH CBsS3M Hawbojee SApPKO BUAHBI B TeMax «BekTopb»,
«Tpuronomerpuueckne cooTHoOmEeHUs», «Merox koopauHat» U «Teopema
[Tudaropar.

Vuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPAa3feiibl
conepxxkanusi: «['eomerpuueckue ¢Gurypsl M uX cBoWcTBay, «W3mepenue
F€OMETPUYECKUX  BEIUYUH», «J[eKapTOBbl KOOpPAMHATHI Ha  IUIOCKOCTHY,
«BexkTopsi», «JIBmkenus miockoctny, «IIpeodpasoBaHust mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henent), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUASA
7 KIIACC

Hauanbneie nousatus reomerpun. Touka, Ipsmasi, OTpE30K, Jayd. YToi. Buasl
yriioB. BepTtukaneHble uW CcMexHbIe yriabl. buccektpuca yrna. JlomaHnas,
MHOT'OyTOJIbHUK. [lapannensHOCTh U epIEeHAUKYIISIPHOCTD MPAMBIX.

Cummerpuunbie  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHUH.
[Ipumepsl CUMMETPUHN B OKPYKAIOIIEM MUPE.

OCHOBHbBIE TOCTPOEHHSI C MOMOILIBIO LUPKYJS W JIMHEHKHU. TpeyroibHUK.
Bricora, Mennana, OMCCeKTprca, UX CBOMCTBA.

PaBHOOeIpeHHBI W  PaBHOCTOPOHHMM  TpeyrojbHUKUA. HepaBeHCTBO
TPEYTrOJIbHUKA.

CpolicTBa ¥ TpPU3HAKA PABHOOCAPEHHOTO TpeyrojibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKU HapaJUIeIbHbIX NpsMbIX. CyMMa yIJIOB TPEYroJbHUKA.
Breninue yriel TpeyrojibHUKA.

[IpssMOyTOJIbHBIA  TpPEYroabHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJBHOTO
TPEYroJibHUKA,  MPOBEAEHHOM K  TunoreHys3e.  [Ipu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB. [IpsIMOYTOIBHBIN TPEYTroNbHUK C yriaoM B 30°.

HepaseHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopemMa O OOJbIIeM yriie U OOoJblIeH CTOPOHE TPEyTrOoJIbHUKA.
[lepnieHauKyIsIp ¥ HAKJIOHHAS.

['eomerpuueckoe MecTo TOYEK. buccekrpuca yria W CEpeaUHHBIN
MEPIIEHAUKYJISIP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTp W Kpyr, XOpAa M JUaMeTp, HUX CBOWCTBAa. B3auMHoe
PaCIIOJIOKEHUE OKPY>KHOCTU M mipsiMoi. KacarenpHas u cekymas K OKpY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B yroj. BrnucaHHas u oONKCaHHAsA OKPYKHOCTHU
TPEYTrOJIbHUKA.

8 KIIACC

Yereipéxyronpauku. [lapamnenorpamm, ero npu3Haku u cBoucTBa. YacTHbie
cllyyad MapajiesorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaJpaT), UX MPU3HAKU U
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
[IpsiMoyroJibHast Tpaneuus.

Meton ynBoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpEMA O IMPOMOPLUHUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TpeyrodbHUKOB, Kod(pdunueHt momoous. Ilpusznaku momoOus
TpPEYroJbHUKOB. [IprMeHeHne noqo0ust mpy peleHny NPaKTHUYEeCKUX 3a/1a4.



CpoiicTBa momaaeld reomerpuueckux ¢uryp. Dopmynbl A IUIOUIAAH
TPEYroJIbHHUKA, NapajuienorpaMma, pom6a u Tpanenuu. OTHOILIEHHE IUIOIIAIen
MOI00HBIX GUTYP.

Brluncnenue miomaaeld TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa npu pemeHun
MPaKTUYECKUX 3a]1aY.

CuHyC, KOCHHYC, TAHI'€HC OCTpPOTO yrIJila MPSMOYTOJIbHOIO TPEYroOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHoMmeTrpuueckue (yHKIUU
yrioB B 30, 45 u 60°.

Bnucannble M LEHTpajdbHbIE YIJbl, YIOJd MEXIY KacaTelbHOU M XOPAOH.
VYriael  Mexay ~XopaamMu M CEeKylMMHU. BrnucaHHele W ONHCAaHHbBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue HByX OKpykHocTed. KacaHue
okpy>kHOCTei. OOlIMe KacaTeabHbIe K IBYM OKPYKHOCTSM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemienue TtpeyrosbHukoB. TeopemMa KOCHMHYCOB UM TEOpeEMa CHUHYCOB.
Pemrenne npakTHMYeCcKHMX 3aJad C MCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

ITpeoOpa3oBanue nogodus. Ilo1o0ne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NDPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MNPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMa O KBapaTe KacaTeIbHOM.

Bektop, anuHa  (MOIynb) — BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIIPABJICHHBIE  BEKTOPBL,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIlEpallMM HAJ BEKTOpaMu. PasnokeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTtopa. CKaylsIpHOE INPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNE VISl HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA INIOCKOCTH. Y PaBHEHUs NPSIMON U OKPYKHOCTH
B KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U MPAMBIX. METOX KOOPAMHAT U €r0
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlnmMHa OKpyxkHOCTM. IpamgycHas wu
paguaHHas Mepa yIyia, BBIUYMCICHHE [JIMH AYr OKpyxkHocTted. [lmomanes xpyra,
CEKTOpa, CErMEHTA.

JIBM>KeHHS TUIOCKOCTH M BHYTPEHHUE CHUMMETpUH (GUryp (dJIeMEeHTapHbIC
npeactasienus). [lapannensHbiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTAaThl OCBOCHHS TIPOrpPaMMbl  Y4eOHOrO Kypca
«I"eoMeTpus» XapakTepu3yrTCA:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MPOSIBJICHUEM HHTEPECAa K MPOLUIOMY UM HACTOSAIIEMY POCCHUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUICKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJb30BAaHUIO ITHUX
JOCTUKEHUN B IPYTUX HayKax U NPUKIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEN Ipak/laHWHA U pealli3allii ero
mpaB, TPEACTABICHUEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYP, SBICHUH, MPOIEAYp TPaKIaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOJIeM, CBA3aHHBIX
C TMPaKTUYECKUM TPUMEHEHUEM JIOCTHKEHUM HAyKH, OCO3HAaHHWEM Ba)KHOCTHU
MOPaJIbHO-3THUYECKUX TPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTUE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTUYECKOW HaMpaBJIC€HHOCTH, OCO3HAaHWEM BAXHOCTH MaTEMAaTHYECKOIO
oOpa30oBaHUsS Ha TMPOTSDKCHWHM BCEH JKU3HU I yCHENHOW TpodeccHoHambHOM
JESATENPHOCT U PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBUIYATbHOM TPAEKTOPUU 00pa30BaHMS M )KU3HEHHBIX MJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCThIO K  SMOLMOHAJIBHOMY UM  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJiau, PEUICHUW, pPaCCYKICHUM, YMEHUIO BHUJECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

OpUCHTaIlMel B JCSATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YelOBEKa, MPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOM HayKu Kak cdepbl 4YeToBEYECKON
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JISI Pa3BUTHS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaTEMAaTHUKU M MAaTeMaTUYECKOU KYJIbTYpOW Kak CPeJICTBOM
MO3HAHUST MHpPA, OBJIAJICHUEM NPOCTEUIIMMHU HaBbIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIBLTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNOJyYHus:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pPOBbsl, BEJIEHHUS  3J0pOBOro  oOpa3a KM3HM  (30pOBOE  MHUTAHUE,
cOAIAaHCUPOBAHHBIM pEXUM 3aHATHUM U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA pEePICKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpUEHTalMell HA TPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUMI I PELICHUS 3a7ay
B 00JJaCTH COXPaHHOCTH OKPY>KAIOIIeH cpe/bl, TMJIaHUPOBAHMS TMOCTYNKOB U
OLICHKM WX BO3MOJKHBIX IOCJIEACTBUH MJisi OKPY’KaIOIIEW Cpeibl, OCO3ZHAHHEM
IJI00AIBHOTO XapaKTepa SKOJOTMYECKHUX MPOOJIEM U MyTEH UX PELIEHUS;

8) aganTanus K M3MEHSIOMMMCS YCJOBUSAM COUMAJIbHOW M NMPUPOTHOMH
cpeabl:

TOTOBHOCTBIO K JECHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYWUTbCS y APYIHX JIOAEH, MpUOOpeTaTh B COBMECTHOM JAESATEIBHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OTbITA APYTHX;

HEOOXOJUMOCTBI0O B (OPMUPOBAHUM HOBBIX 3HAHUWA, B TOM YHUCIE
bopMyupOBaTh UACH, OHITHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI3OB, TPEOYIOUIMNA KOHTPMEDP, KOPPEKTUPOBATH
NPUHUMAEMbIe pEelIeHUs] U ACHCTBUA, (POPMYJIUPOBATH M OLIEHUBATh PUCKH U
NoCNeACTBUSI, (GOPMHPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATbDI
IMo3naBaTeqbHbIe YHUBEPCATbHBIE YUeOHbIE 1eiicTBUS

ba3oBble JJornueckue 1eMCTBHUA:

e BBIIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOIIEHUH MEXAY MOHATUAMHU, (HOPMYIHPOBATH
ONpENENCHUs]  NOHATHM, YCTAaHaBIMBATh  CYLIECTBEHHBI  NPHU3HAK
KJaccu(uKanuu, OCHOBaHUSA Mg OOOOIIEHHS W CpaBHEHUS, KpUTEpUU
IPOBOJMMOTI0 aHAJIN3a;

e BOCHpUHUMATh, (OPMYIHpPOBaTH M  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpAUTENIbHbIE W OTpULATENIbHbIC, €IMHUYHBbIC, YacTHbIE U OOIIHe,
YCIIOBHBIE;



BBISIBIISIT ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeursi B (akTaxX, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeayiaraTh KPUTEPUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JIeNiaTh BBIBOJBI C HCIOJIH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pazoupaTh TOKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TPSIMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAaMOCTOSATEIHLHO HECIOXHBIC JOKA3aTeIbCTBA
MaTeMaTU4eCcKux (DaKTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHBOJUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pemieHus y4eOHOM 3amaduu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HauOoOJIee TOAXOMAIMUNA C YYIETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble ncciienoBarejbcKkye AeCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUH MHCTPYMEHT IO3HAHUSA,
(bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUUEe, MpodseMy,
CaMOCTOSITENIbHO YCTaHaBJIMBATH KMCKOMOE U JIaHHOE, (OpMHUPOBATh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHE;

MPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOO0i;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOABI MO pe3yJibTaTam
POBENEHHOTO HAOJIONCHUSI, HWCCIICIOBAHMSI, OICHUBATH JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTUE MPOIECCa, a TaKKe BBIJIBUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora c nundopmanmueii:

BBISIBJISITH  HEJJOCTaTOUYHOCTh M H30BITOYHOCTH HWH(GOpPMAallMHU, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHMS 3a/1a4U;

BbIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
UH(OPMAIMIO Pa3IMYHbIX BUAOB U (POPM IIpEICTaBIICHNUS;

BbIOMpaTh (GopMy MpPEACTaBICHUS HMHPOPMALMM U WUIUTIOCTPUPOBATH
pemraemMble 3aJaud  CXeMaMH, JuarpaMMamMH, HWHOM Tpapukod H HUX
KOMOMHAIIMSIMHU;

OLICHHMBATh HAAEKHOCTh HMHQOpPMAIMM IO KPUTEPUSAM, MPEUI0KEHHBIM
yUHUTENEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHbIE YHHMBeEpPCAJbHbIE Y4eOHbIe JeiCTBUS:

BOCIIPHUHUMATH U (HOPMYIUPOBATH CYXJICHHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 1O XOIy pPEHICHUS
3a/1a4yu, KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B XOJIe OOCYXKJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMON TEMBI,
poOJIeMbl, pelraeMoi 3a7auu, BICKa3bIBaTh HMJICH, HAIlCJICHHBIC HA TTOMCK
pEIICHUS, COIOCTABIATh CBOM CYXIEHHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB AHWAJIOTa, OOHAPYKXUBATh Pa3jIM4Me€ W CXOJCTBO IO3UIIHAHA, B
KOppeKTHOU popme hopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
IIPEICTABIIATh pe3ynbTaThl  PEIICHUS 3a/1auw, IKCIIEPUMEHTA,
WCCJIeIOBAHUSI, TIPOEKTA, CAMOCTOSATEIHLHO BHIOMPATh (hOpMAT BHICTYILIICHUS
¢ yu€ToM 3a7a4 Mpe3eHTAIH U 0COOCHHOCTEH ay TUTOPHH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIICCTBA KOMAHHOW ¥ WHIWBUTYy TbHOU
pabOTHI IpH PEIICHUHN YUYSOHBIX MAaTEMATHICCKUX 3a71a4;

NPUHUMATh 11€Jb COBMECTHOM AESITENIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHON pabOTHI, pacmpeaensiTh BHUIbI padOT, JIOrOBapUBATHCA,
00Cy>KJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IIaTh MHEHUSI HECKOJBKUX
JIIOICH;

y4acTBOBaTh B TPYyNMHoBBIX (¢Gopmax paboTel (0OCyKaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YacTh paOOTHI
U KOOPJAWHHUPOBATH CBOU JICUCTBHS C JPYTUMHU WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOETO BKJIaJia B OOMUH TPOAYKT MO KPUTECPHSIM,
chopMyITUPOBAaHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBUA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJTOPUTM pEUIeHMs 3afadd (WIH €ro
4acTh), BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMMEIOIIMXCS PECYypCcOB H
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpOBaTb M KOPPEKTHPOBATh
BapUaHThI pEUIEHUI ¢ y4ETOM HOBOM MH(pOpMAIUK.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHbIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS IIPOIlecca U pe3ybTaTa
pellIeHusT MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCUTb KOPPEKTHUBBI B JCATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OIMMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJibTaTa NECATEIbHOCTH MOCTABJICHHOW LIEJIN U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WU HEAOCTIKCHUS LEIH,
HAXOJUTh OMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenuss B 7 kjacce OOyYarOIIMKCA TMOJYYUT CIEIYIOIINE
IIPEMETHBIE PE3YJIBTATHI:

Pacno3sHaBaTh M3y4€HHbIE TI'E€OMETPUYECKHE (QUIYpbI, OINpENesaTh HX
B3aMMHOE pacCIoJIOKEHUE, H300pakaTb TeOMETpUUYECKHE (QUIYypbl, BBINOJIHATH
YepTeX U MO YCIOBUIO 3a1ayd. M3MepsaTh JIMHEWHbIE W YIJOBBbIE BEJIUYMHBIL.
PemaTe 3a1aun Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIVIOBBIX BEJIIMYMH HPEIMETOB B
peaNibHOW >KM3HHU, pa3MEpOB NPHUPOAHBIX OO0BEKTOB. Paznuuarh pasmepsl 3THX
OOBEKTOB 10 MOPSAJIKY BETUUUHBI.

CTpouTbh YepTEXH K TEOMETPUUECKUM 33]1a4am.

[Tonb30BaThCs NpPHU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIOJb30BaTh
IPU3HAKU U CBOWCTBA PABHOOEIPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 3a/1a.

[IpoBOIUTH JOTHYECKUE PACCYKIEHUSI C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCA NpPHU3HAKAMM PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIIOTEHY3€  MPSAMOYIOJIbHOTO
TPEYTOJIbHUKA, B PEIICHUHA FEOMETPUYECKUX 3a/1a4.

OnpenensiTe nNapawieIbHOCTh NPSIMbBIX C IOMOUIBIO YTIIOB, KOTOpPbIE 00pa3yeT
Cc HUMH cekymas. OnpenensaTh napauiedbHOCTh MPSAMBIX C MMOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOM MPSIMOM.

Pemars 3a1aun Ha kieTdaroit Oymare.

[IpoBOIUTH BBIUMCIEHUS W HAXOAUTh YHUCIOBbIE M OyKBEHHbIE 3HAYCHUS
yIJIOB B TE€OMETPUYECKMX 3aJadax C HCIOIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTI'OJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEPECEUCHUH JABYX NapaJUIeNbHBIX MNPSAMBIX cekyuleil. Pemates npakTuueckue
3aJ1a4M Ha HAXO0XKJICHHUE YIJIOB.

Brnanete NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEIeisaTh
OHMCCEeKTPUCY yIJIa U CEpEAUHHBIN NEePIEeHIUKYJIISAP K OTPE3KY KaK Fr€OMETPUUYECKHE
MeCTa TOYEK.

DopMyIHpPOBaTh OMNPENEICHUS OKPYKHOCTHM M Kpyra, XOpAbl W Juamerpa
OKPY’KHOCTH, II0JIb30BAaThCSI UX CBOMCTBAMM. Y METh IIPUMEHSATH 3TH CBOMCTBA IIPU
pElIeHUH 3a]ay.

BnaneTe MOHATHEM ONKUCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonb3oBaThead (pakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IEPECEeKaloTcsd B OJHOM TOYKE, M O TOM, UYTO CEpEAUHHBIC
NEPHEHANKYJISIPBI K CTOPOHAM TPEYIrOJbHUKA IEPECEKAIOTCS B OJHOU TOUKE.

BiageTs NOHATHEM KacaTelIbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOH O
NEPHEHANKYJISIPHOCTH KacaTeIbHON U pajuyca, MPOBEAEHHOIO K TOUKE KacaHusl.



[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMM, IIOHUMATh
WX IPAKTUYECKUN CMBICTT.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C MOMOIIBIO LIUPKYJIA U
JIMHENKHU.

K xoHiy oOydenuss B 8 kJjiacce oOydYaromuiicsi TMOJYYUT CJICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
MOJIb30BaThCS UX CBOMCTBAMH MPHU PELICHUU T€OMETPUUYECKUX 3a1ad.

[IpuMeHSATh CBOMCTBA TOYKHM IEPECEUCHUS] MEAUAH TPEYrojbHUKa (LIEHTpa
Macc) B PEIIeHUH 3a/1a4.

Bnanetrs noHsiTueM cpejHed JIMHUM TPEYTOJbHUKA U Tpamneluu, IPUMEHSTh
VWX CBOMCTBA NpPU PEUICHHM T€OMETPUUYECKUX 3anad. llomp3oBarbCcs TeopeMoi
daneca U TEOPEMOI1 O IPOMOPIUUOHATIBHBIX OTPE3KAX, IPUMEHSTh UX ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4.

[IpuMeHATh pU3HAKHU MTOJ00US] TPEYTOILHUKOB B PEIICHUU T€OMETPUUECKUX
3a/1ad.

[Tonp3oBaTecsi Teopemoii [ludaropa mns permieHUsT TEOMETPUUYECKUX U
npakTH4eckux 3anad. CTpOUTh MaTEMAaTHYECKYI0 MOJEIb B IMPAKTUYECKHUX
3a/1ladyax, CaMOCTOSITENIbHO JieaTh YEPTEXK U HAXOJUTh COOTBETCTBYIOIIUE JITUHBI.

Bianerp NOHATHMAMM CHHYycCa, KOCHMHYyCa U TaHI€HCAa OCTPOrO yrja
MPSMOYTOJBHOTO TPEYroiabHHUKA. [10630BaThCA ATUMHU MOHSATUSIMU ISl PEIICHUS
MPAKTUYECKUX 3a/a4.

Boerancnsats (pa3nuaHbIMUA CIOCO0AMU) TIIOMIAh TPEYTONbHUKA U TIIOMIA U
MHOTOYTOJBHBIX  (QuUryp (moab3ysicb, TJI€ HEOOXOJUMO, KaJIbKYJISITOPOM).
[IpuMeHSTh MOTyUYEeHHbIC YMEHHUS B IPAKTUUYECKUX 3a/1auax.

Brnagete NOHATHSMH BIHCAHHOTO W LEHTPAJIbHOrO YTIJIA, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YTIaX, YIJIaX MEXIY XOpJlaMH (CEKYIIUMU) U YTIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

Braners moHATHEM OINHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSIThH CBONCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA MPY PEIICHUU 3aa4.

[IpuMeHATh TONyYEeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHUE
MOJIENN JJIS1 33724 PEATTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUSA
C TpPUMEHEHUEM TMOJ00US W TPUTOHOMETPHUH (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoHiy oOydenus B 9 kJjacce oOydYaromMiicsi TOJYYUT CJICAYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (YHKIIMM OCTPHIX YTJIOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE BJEMEHTHI TMPSIMOYTOJIBLHOTO TPEYTOJIbHUKA («pelieHue



MPSMOYTOJIBHBIX TPEYTOILHUKOBY). HaXouTh (C IMOMOIIBIO KAJIBKYJIATOPA) JTHHBI
Y YTJIBI JTsl HeTAOJMUYHBIX 3HAYCHUH.

[Tonp3oBaThCs hopMyiamMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUESCKUM
TOXKJIECTBOM JIJII HAXOXJICHHUSI COOTHOIICHUH MEXIY TPUTOHOMETPUYECKUMHU
BEJTNIMHAMM.

Hcmonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB VISl HAXOXKICHUS Pa3TUIHBIX
DJIIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYyTrOIbHUKOBY»), MPUMEHITh HX TpHU
pEIICHUH TeOMETPUUSCKIX 3a]1a4.

Brnagets moHsTHMSMH — mpeoOpa3oBaHHs  TOIO0OMS, COOTBETCTBEHHBIX
AJIeMEHTOB MoJ00HBIX Guryp. [lonb30BaThesi CBOMCTBaMHU 1MOJ00MS MPOU3BOIBHBIX
buryp, yMeTh BBIUMCIATH JJIMHBI W HAXOAWTh YIIbI y TMOAOOHBIX QUTYP.
[IpuMeHsTh CBOICTBA MOAOOMS B MPAKTUYECKUX 3ajayaXx. YMEThb HPUBOJIUTH
MpUMEPHI TOTOOHBIX QUTYP B OKPYIKAIOIIEM MHPE.

[Tonb30BaThCS TEOpEMaMU O MPOU3BEJIEHUN OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaapaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAaMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKUI
CMBICII, TIPUMEHSATh WX B PCEIICHUU TEOMETPUYECKUX W (PU3WYECKUX 3ajad.
[TpuMeHsTh CKaIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKJACHUS IJTUH U YTJIOB.

[Tonbp30oBaThCS METOJOM KOOPJAWHAT HA TUIOCKOCTH, NPUMEHSITH €ro B
pelIeHN TeOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BrnaneTs MOHATHSMHU MPABHIBHOTO MHOTOYTOJIBHUKA, JIJIUHBI OKPYKHOCTH,
JUTMHBI TyTH OKPY>KHOCTH W PaJMaHHOW MEphI yTiia, YMETh BBIUMCIISATH ILIONIAIb
KpyTa u ero yacteil. [[puMeHsITh moTydYeHHbIE YMEHHS B IPAKTUYECKUX 3aa9ax.

Haxomute ocu (WM UEHTPBI) CUMMETPUH (DUTYyp, TPUMEHSTh JIBHXKCHHS
TJIOCKOCTH B MPOCTEHIIINX CITydasx.

[IpumeHsATh TOTydeHHBIC 3HAHUS Ha MPAKTHUKE — CTPOUTh MATEMAaTHYECKUE
MOJIENN JIJIS 3a/1a4 PEabHOM KM3HU U MPOBOJANTH COOTBETCTBYIOIINE BBIUMCICHUS
C TNPUMEHEHHEM TOJ00Ms M TPUTOHOMETPUYECKUX (GYHKIUN (MOJIB3YSICh, TIE
HE0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Konun4yectBo yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne i/m P Konrpoabubsie IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
[Ipocreiinine reoMeTpuuecKre PUrypsl u
I/If cBoiictBa. M3me epHHe FCOME(}")F I/I}:II;CKI/IX 14 bubmmorexa TIOK
) P p https://m.edsoo.ru/7f415¢e2e
BEIIMYNH
TpeyroabHUKN 22 1 bubmmorexa LIOK
https://m.edsoo.ru/7f415e2e
[TapainenpHble psAMBIE, CYMMa yTJI0B 14 | bu6muoreka [{IOK
TPEYTroJIbHUKA https://m.edsoo.ru/7f415¢e2e
OKpyXHOCTh U KpyT. ['eoMeTpruueckue 14 | bu6muoreka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
b K
[ToBTOpEeHME, 0600IICHNE 3HAHUMA 4 1 nomotexa LO
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 0



8 KUIACC

KounuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM undposbie
Ne i/m P Kontpoabnsie IIpakTnyeckue (mup )
NPorpamMmMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
bu6nmoreka [{OK
4 & 12 1
CTRIPEXYTOJIbHIKH https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
MIPOMOPLIMOHATIEHBIX OTPE3KaX, MOJOOHBIE 15 1 Bubmrorexa LIOK
porioph p » TIOX https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
[Inomane. Haxoxaenue mionanen
Tpe TOJ?LHI/IKOB u f\[dHOFO O;:Hﬁlx ¢bur 14 1 bubnmorexa LIOK
pey yr M https://m.edsoo.ru/7f417e18
[Tnomaau nogoOHBIX Guryp
Teopema [Tudaropa u nayana 10 | bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrubl B OKpYKHOCTU. Bricanusle u
ONMCAHHbIEC YEThIPEXYTOJIbHUKU. 13 1 bubnmnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
bubmmorexa [IOK
I1 600 i 4 1
OBTOPEHHE, ODODIIEHHC SHARHM https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0



9 KUIIACC

KounuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3e/ioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakTHyeckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Tpuronometpusi. TeopemMbl KOCHHYCOB U bu6muoreka [{IOK
cuHycoB. Pelienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6pazoBanue nonodus. Merpuueckue 10 1 bubnmorexa [JOK
COOTHOILEHUS B OKPYKHOCTU https://m.edsoo.ru/7f41al2c
bubnmoreka [JOK
Bekropsl 12 1 nommoreka L
https://m.edsoo.ru/7f41al2c
bubmnoreka [JOK
JlexapToBBI KOOPAMHATHI HA MIJIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJIBHUKHU. JlJTMHA
05 YKHOCTH U IJIO y; b Kpyra g 8 bubmmorexa HOK
Py B 'HV pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mnomazaeit
bubmuoreka [JOK
JIBYOKCHUS TNTOCKOCTH 6
https://m.edsoo.ru/7f41al2c¢
[ToBTOpenue, 06061IeHNE, CUCTEeMaTH3aLUs 7 ) bubnmorexa [JOK
3HAHUH https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOMW NPOI'PAMMBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbrara

6

6.1

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

I'eomerpus

Pacnio3HaBaTh M3y4YeHHbIE T€OMETPUYECKHE (DUTYPBI, ONMpPENeNsiTh MX
B3aUMHOE€ PpAaCIOJIOXKEHHE, H300pakaTb TIeoMeTpudeckue QGUrypsl,
BBIIIOJIHATh YEPTEKHM MO YCIOBUIO 3ahauu. M3MepsaTh JNMHENHHBIE U
YTJI0BBIE BEMMYMHBI. Perarh 3aaun Ha BBIYMCIEHUE JJIMH OTPE3KOB U

BCJIMYHH YTJIOB

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

Jlenatb TpyOyr0 OLIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMUYWH MPEIMETOB B
peambHOM KHM3HHM, pa3MepoB MPUPOJHBIX OO0BEKTOB. Paznnuatsh

Pa3sMEpPhI 3TUX 00BEKTOB I10 NOpAAKY BCIIMYUHBL
CTpOI/ITB YCPTECKU K TCOMCTPUYICCKUM 3a/ladaM

[Tonp30oBaTbes MpU3HAKAMKM PABEHCTBA TPEYTOJbHUKOB, UCIOJIB30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELLICHUU

3aga4

HpOBOI[I/ITB JJOTHNYCCKHEC pacCyxacHUus C HUCIIOJIBb30BaHUCM

reOMCTPHUICCKUX TCOPEM

ITonb3oBaTbesA IIPpU3HAKaMU paBeHCTBA IIPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAHbI, IPOBEAEHHON K TUIIOTEHY3€

MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a7a

Omnpenenste napamieIbHOCTh MPSMBIX C IOMOILBIO YIJIOB, KOTOpPbIE
oOpa3yeT ¢ HUMH cekymas. OnpenensaTh MapajjieIbHOCTh MPSIMBIX C
MIOMOLIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSAMOW J0 TOUYEK
JAPYrou NMpsMoun

Pemats 3a1aun Ha kieT4yaroit Oymare

IIpoBOIUTH BBIUMCIEHUSI W HAaXOAWTb YHUCIOBbIE M OyKBEHHbBIE
3HAYEHHs YIIOB B TIEOMETPUYECKUX 3aJadaX C HCIOIb30BAHUEM
CyMMBI YTJIOB TPEYTrOJIBHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,

O6pa30BaHHBIX npu IMnepeCcCUHCHUU ABYX MapPAJUICIIBHBIX IIPAMBIX



ceKylen. PemaTte npakTHyecKkue 3a1a4d Ha HaXOKJICHUE YIJI0B

6.10

6.11

Brnanere moOHSATHEM  TEeOMETPUUECKOTO MecCTa TO4YeK. YMETh
OTIpeeNsATh OUCCEKTPHUCY YIJIa M CEPEeIUHHBIA MEepIEeHIUKYIApP K

OTpE3Ky KaK Fr€OMETPUYECKUE MECTA TOUEK
@opMynHMpOBaTh OINPEICICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
JuaMeTrpa OKpPYKHOCTH, IIOJb30BaTbCi MX CBOMCTBAMH. YMETh

IIPUMEHSATD 9TU CBOMCTBA IIPHU PELICHUH 3a/1a4

6.12

6.13

6.14

6.15

8 KVIACC

Kon
NpoBepPsAEeMOro
pe3yJibTara

6

6.1

6.2

6.3

6.4

Brnaners moHATHEM ONKMCAaHHOM OKOJIO TPEYTOJbHHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ ueHtp. [lonb3oBaThest (akTamMum O TOM, 4YTO
OMCCEKTPUCHI YTIIIOB TPEYrOJIbHUKA MIEPECEKAOTCS B OJTHOM TOYKE, U O
TOM, YTO CEpPEAVHHBIE NEPHEHAMKYJSAPbl K CTOPOHAM TPEYrOJIbHUKA
[IEPECEKAIOTCS B OJJHOM TOUYKE

Bnagers moHATHEM KacaTelbHOW K OKPYXKHOCTH, I10JIb30BaThCS
TEOPEMOM O TEpPHEHIUKYISPHOCTH KacaTelabHOM M pajauyca,
MPOBEIEHHOI0 K TOYKE KaCaHUs

Ilonp30BaTbes MPOCTEHIIMMU T'€OMETPUYECKHMH HEPABEHCTBAMU,
IIOHUMATh UXx HpaKTI/I'-IGCKI/Iﬁ CMBICJI

[IpoBOINUTE OCHOBHBIE T€OMETPHUYECKHE IOCTPOCHUS C MOMOIIBIO

LHUPKYJIS ¥ TWHEHKU

IIpoBepsiemble npeMeTHBIEC Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
I'eomerpus

Pacrio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
10JIb30BAThCS UX CBOMCTBAMU MPU PEIIEHUH T'€OMETPUUECKHUX 3a]1a4
[IpuMeHATh CBOWCTBA TOYKH TIEPECEUCHMs] MEAHaH TPEYroJbHUKA
(eHTpa Macc) B pelieHUH 3a/1a4

Brnagers mnoHATHEM cpeAHeW IJHMHUM TPEYroibHUKA M TpaleluH,
MPUMEHSATh WX CBOMCTBA MpPU PEIICHUH T'C€OMETPUYECKHUX 3ajad.
[Tonb3oBatbes Teopemoit danieca U TeOpeMOr O MPONMOPIUOHATBHBIX

OTpE3Kax, MPUMCHATH UX JJIA pCHICHUA TPAKTUYCCKUX 3a1a4

[IpuMmeHsTh NpU3HAKKM MOAOOUS  TPEYrOJIbHUKOB B  PEILIEHUU



reOMCTPHUYCCKUX 3ada4

6.5

6.6

[Tons3oBatbest Teopemoit IIudaropa i penieHns reoMeTpruuecKux u
IPAKTUYECKUX 3amad. CTpoWTh MaTEMATHYECKYyH0 MOJCIb B
MIPAaKTUYECKUX 3a7a4ax, CAMOCTOSTEIbHO JENAaTh YEPTEX U HAXOAUTh
COOTBETCTBYIOIIUE JJIUHBI

Bnagers noHATHAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTpPOro yria
MIPSIMOYT'OJIBHOTO TPEYroJIbHUKA. 1I0jIb30BaThCA 3TUMH IOHATHAMHU

AJIg PCIICHUS IMTPAKTUYCCKUX 3aaa4

6.7

6.8

Breruucnsate (pa3nuuHbIME  crioco0aMu) TUIOMIAAL TPEYroJbHUKA |
IUIOMIAId MHOTOYTOJNBHBIX GUryp (TONB3YsCh, TIAE HEOOXOIMMO,
KaJbKyJISITOpOM). [IpUMEHATh MONy4eHHbIE YMEHUS B MPAKTHUECKUX

3aJadax

Bitagers NOHATUSAMHU BIMCAHHOTO U LICHTPAJIBHOIO yIja, UCIIOJIb30BaTh
TEOPEMBbI O BIIMCAHHBIX yrjax, yriaXx MeXAy XOpAaMu (CEeKyIIMMH) U
yrile MEXKIy KacaTelIbHOM M XOPJIOH IPHU PELICHUU I'€OMETPUYECKHUX

3a1a4

6.9

6.10

9 KUIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

6

Bnagerp mOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTh
CBOMCTBA ONMCAHHOI'O YETHIPEXYTOJbHUKA [IPH PEIICHNN 3a]a4

[IpuMeHsATh MONIydeHHBIE 3HAHMS HAa IpPAaKTHUKE — CTPOMTH
MaTeMaTHYeCKUe MOJENN I 3aJad peajbHOW KU3HU M NPOBOAMUTH
COOTBETCTBYIOIIIE BBIYMCICHUA C TNPUMEHEHHEM TOoJ00us |

TPUTOHOMETPHH (IIOJIB3YSACH, IJIe HEOOXO0AUMO, KAIbKYJISITOPOM)

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

I'eomerpus

6.1

6.2

3HaTh TPUTOHOMETpUYECKHE (QYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C MX
IIOMOILBIO PA3JIMYHBIE JJIEMEHTBI IPSMOYTOJIBHOIO TPEYrOJbHHUKA
(«pemieHue  MPSMOYTOJbHBIX — TpeyroibHHKOB»). Haxomuts (c

IIOMOIIBIO Kaanyn;{Topa) JUIMHBI 1 YTJIbI AJIA HETAOIMYHBIX 3HAYECHUH

[Tonb3oBaTbCs dbopmynamu MPUBEACHUS u OCHOBHBIM

TPUTOHOMETPHYCCKHUM TOXACCTBOM [JId HaXOXIACHHUA COOTHOIICHUI




6.3

MCKAY TPUTOHOMCTPUUCCKUMU BCIIMUNHAMUA

Hcnonws3oBaTh TEOPEMBbI CHUHYCOB W KOCHUHYCOB MJId HaXOXICHHA
Pa3JIMYHbIX 3JICMCHTOB TPCYIrOJIbHHUKA («pemeHne TpeyTOJ'ILHI/II(OB»),

MNPUMCHATDH UX IIPU PCHICHUU F'COMCTPHUICCKUX 3ada1

6.4

Bnaners moHATHSAMH TIpeoOpa3oBaHUs TOJO0MS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ100HBIX ¢uryp. Ilomp3oBaThes CBOMCTBaMHU 1MOa00Us
MIPOU3BOJILHBIX (UTYP, YMETh BBIYHMCIATH UIMHBI U HAXOAWUTH YTIIBI Y
nmoao0HbIX (uryp. IIpuMeHsTh CBOMCTBA MOAOOMS B MPAKTHUYCCKUX
3ajayax. YMeTh TPUBOAUTH MPHUMEPHl MOAOOHBIX Quryp B

OKpY>KaIOIllEM MUpE

6.5

6.6

6.7

[Tonb30BaThcs TeopeMaMu O TMPOU3BEACHUU OTPE3KOB XOpA, O
MIPOU3BEJICHUU OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeJIbHOU

[Tonb30BaTbcs  BEKTOpaMH, TIOHUMATh WX TIEOMETPUUECKUHA U
(bU3MYECKUN CMBICH, TPUMEHSATh MX B PEIICHUHU T€OMETPUUYECKUX M
¢busnueckux 3amad. [IpuMeHSTh CKaIspHOE MPOU3BEACHHUE BEKTOPOB

AJI HaXOXACHUA JJIMH U YTJIOB

Ilons30BaThCs MCTOAOM KOOpAWHAT HA IIOCKOCTHU, IPUMCHATH €ro B

PEIICHUN TCOMETPUUCCKUX U IPAKTUYCCKUX 3a/lavd

6.8

6.9

6.10

Brnagerp NOHATHAMM  NPaBUIBHOTO  MHOTOYIOJBHHMKA,  JUIMHBI
OKPY>KHOCTH, JJIMHBI JYT'M OKPY>KHOCTH W paJWaHHOM Mepbl yria,
YMETh BBIYMCIATH ILIOM@AAbL Kpyra M ero yacred. lIpumenars

MOJIYYCHHBIC YMCHUSA B IIPAKTHUYCCKUX 3aJavdax

Haxoautb ocu win LEHTpbl CUMMETpUH (QUTYp, IPUMEHATH IBHKEHUS

IIJIOCKOCTHU B HpOCTCﬁMHX cryvdasax

[IpuMeHsTh TONyYeHHBIE 3HAHWSI HAa TPAaKTHKE — CTPOWTH
MaTeMaTH4ecKue MOJENU IS 33/1a4 PeabHOM JXKH3HH U TPOBOAUTH
COOTBETCTBYIOLIIE BBIYUCICHMA C TNPUMEHEHHEM TOoJ00us |
TPUTOHOMETPUYECKMX (YHKIMKA (TONB3YsACh, TA€ HEOOXOAMMO,

KaJIbKYJISITOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
6

6.1

6.2

IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

I'eomerpus

Hauanbnsie nonsatus reomerpun. Touka, npsimasi, OTpe30K, Jyd. Yrou. Buasl
yrioB. BeprukansHble UM cMexHblEe yribl. buccekrpuca yria. Jlomanas,

MHOT'OYT'OJIbHHUK. HapaHHeHBHOCTB 1 NEPHCHAUKYIIAPHOCTD TPAMBIX

Cummetpuunble  ¢urypbl. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHHU.

IIpuMepsl CHMMETPUH B OKPYKAIOLIEM MUPE

6.3

6.4

OcHoBHBIC MNOCTPOCHUA C TIOMOIIBKO HHUPKYIIA U JIMHEWKH. TpeyFOHBHI/IK.

BricoTa, Mmeunana, OuccekTpuca, Ux CBOMCTBA

PaBHOOepeHHBII W  pPAaBHOCTOPOHHUN  TpEyrojbHUKH. HepaBeHCTBO

TPEYroJIbHUKA

6.5

CBoiifcTBa W TpH3HAKM PaBHOOEAPEHHOro TpeyroibHUKa. [Ipu3HaKH

pPaBEHCTBA TPEYTOJIbHUKOB

6.6

6.7

6.8

6.9

6.10

6.11

CpolicTBa U NMPU3HAKU NMapaJIeNbHBIX NpAMbIX. CyMMa YIJIOB TPEYTrOJIbHHKA.

BuemHue yrisl TpeyrojibHUKa

IIpsmoyronbublii  TpeyroapHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO
TPEyroJIbHUKA, TNPOBEAEHHOM K runoreHyse. lIpusHaku paBeHcTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpSIMOYTOJIBHBIN TPEYrOabHUK C YIJIOM B
30°

HepaBencTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopemMa o OoiyblieM yrie U OoJsiblied  CTOpOHE
TpeyroibHUKa. [leprneHquKynsap U HaKJIOHHAs

I'eomerpuueckoe Mecto TodeK. buccexkrpuca yriia UM CEepeIMHHBIN
MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYEK

OkpyKHOCTb M Kpyr, XOpAa M JuaMmerp, HuX cBoiicTBa. BzaumHoe
pacroyoKeHue OKpY:KHOCTH U npsMou. KacarenbHas W cexkymas K
OKPY>KHOCTH

Oxpy>KHOCTb, BOUCaHHass B yroj. BmmcanHas W omnMcaHHas OKPYKHOCTH

TPEyroJibHUKa




8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
6 I'eomerpus
6.1 YeteipéxyronpHuki. [lapamienorpamm, ero npu3Hakyd U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpaneuus, paBHOOOKas Tpanenus, €€ CBOCTBa U Npu3Haku. [IpsmMoyroapHast
' Tpaneuus
6.4 Merton yaBoenust meauanbl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O MPONOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TpEeyroibHUKA U Tpaneuuu. LlenTp Macc TpeyrosibHuKa
6.6 [TonoOue TpeyroabHUKOB, Kod(¢unueHt moxodbus. Ilpusnaku nomodus
' TpeyrojabHUKOB. [IpruMeHnenne nogo0ust Npy peleHu NPakTUYECKUX 3a1a4
6.7 @opmynbl A8 IUIOMIAAU TPEYrojbHUKA, MapajjenorpamMmma, pomba Hu
' Tpaneuuu
6.3 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIIAACH
' o100HbBIX (huryp
6.9 Brruucnenue miomanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mnpu pemeHun
' IIPAKTUYECKUX 3a7a4
CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrjia HpSAMOYTOJbHOTO TPEYrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  [pHUrOHOMETPUYECKHE
¢ynkuun yrinos B 30°, 45° u 60°
6.12 BrnycaHHple M LIEHTpaJIbHBIE YIUIBI, YroJl MEXAy KacaTelbHOM M XOpAOoM.
' VYTibl MeXAY XOpJlaMu U CEKYLTUMHU
6.13 Briucannsie u onrcaHHbIE YETHIPEXYTOJIbHUKHI
6.14 B3anmHoe pacnonoxeHue IByX OKpyKHocTei. Kacanume OKpyXHOCTEM.
' OOu11e KacaTeabHbIE K IBYM OKPYKHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, Taresc yrios ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE




TOX1eCTBO. POPMYIIBI IPUBEICHHUS

Pemenne tpeyronpHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PernieHue

6.2 IIPAKTUYECKUX 3alad C MCIONb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue nomodus. [lo1odrne COOTBETCTBEHHBIX IJICMEHTOB
64 Teopema 0 Mpou3BEIEHUH OTPE3KOB XOPJA, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bexrop, mHa — (MOIyNnb) — BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
6.5 IIPOTUBOIOJIOKHO  HANpaBICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEPALlMU HaJ, BEKTOpaMH. Pa3noxkeHue BeKTopa Mo IByM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunatse! BekTopa. CKalsipHOE NPOU3BEIACHUE BEKTOPOB, IIPUMEHEHUE JUIS
' HAXO0X/I€HUs JJIMH U YTJIOB
JlekapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOPJAMHATAX, IIEPECEUCHUE OKPYKHOCTEH U IPsAMBIX. MeToa KOOpAUHAT U €ro
MpUMEHEHHE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHI
69 JnuHa okpyxHOCTH. ['pagycHas U paJuaHHas Mepa yria, BBIYUCICHUE JUIMH YT
' OKPY>KHOCTEH
6.10 [Inowmane kpyra, ceKTopa, CErMeHTa
611 JIBIOKEHUST IUIOCKOCTH W BHYTPEHHHE CUMMETpUM (QUryp (3J€eMEHTapHbIE

npenacrasienus). [lapamiensHelii nepenoc. IloBopor




IMPOBEPAEMBIE HA OI'D 1O MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBePSIeMOro
TpedoBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0mero oopazosanus Ha ocHose ®PI'OC

YMeHHe OomnepupoBaTh NOHATHUSAMHU: MHOXKECTBO, ITOJMHOKECTBO,
ONEpallMd HaJ MHOXECTBAMH; YMEHHUE OIEPUPOBATH IOHATUSIMH:
rpad, cBs3HBIN rpad, AepeBO, IHKI, MPUMEHATh UX NPU PEUICHUU
3ajjay; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MpeacTaBIeHe MHOXKECTB
JUIsL OTIMCAHMS PEANBHBIX IIPOLECCOB U SBJICHUM, DU PELICHUU 3a]a4

U3 APYTUX y4eOHBIX MPEIMETOB

YMmenue OIICpHUpPOBaTH IMOHATHAMU: OIIPECACIICHUC, aKCHOMa, TEOpEMa,
A0Ka3aTCJIbCTBO;, YMCHHEC pacClio3HaBaTb MHCTHHHBIC W  JIOKHBIC
BBICKA3bIBAHUA, IIPHUBOAUTL IIPUMCPBI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPpULIAHUS BBICKa3bIBaHUI

YMeHHE onepupoBaTh MOHATHAMH: HAaTypaJbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YMCJIO, JEIMMOCTb HATypaJbHBIX 4YMCEJ, NPU3HAKU
AETUMOCTH, IEJI0€ YUCIIO, MOAYJb 4YUCIA, OOBIKHOBEHHas IpoOb U
JecATU4Has ApoOb, CTAHIAAPTHBIA BUJ YHUCIA, PALMOHAIBHOE YHCIIO,
UppalMOHAIBHOE YHCIO, apu(METHUYEeCKUd KBAJApPATHBI KOPEHB;
YMEHHE BBINOJHATH JEWCTBHS € YWCIaMH, CpaBHUBaTb U
YHOPAIOYMBATh YHWCIA, IPEACTABIATH 4YHUCIA Ha KOOPAMHATHOM
IPSIMOM, OKPYIVISATh YHMCIA; YMEHHE JejaTb NPUKUAKY U OLEHKY

pe3yJibTaTa BEIYUCICHUN

YMeHue onepupoBaTh IMOHATHUSMH: CTENEHb C LEJNBbIM MOKa3aTeIeM,
apupMETHIECKU KBaJAPaTHBI KOpPEHb, MHOTOWIEH, ajlreOpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTETCHHU
0oJbllle €IWHUIBI, YMEHHE BBINOMHATH pacu€rel Mo Qopmynam,
npeoOpa3oBaHus MENbIX, APOOHO-PAIMOHANBHBIX BBIPAKEHUH U
BBIPQXKEHUI C KOPHSAMHM, Pa3jI0KEHHE MHOIOYJIEHA Ha MHOKHUTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHWEM (OpPMYyT pPa3HOCTH KBAJApPaTOB U

KBaJapaTa CyMMbI U Pa3HOCTHU

Vmenue OIICPHUPOBATH ITOHATUAMMU: YHUCIIOBOC PAaBCHCTBO, YPABHCHHUEC C

OJIHOM TNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C



IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHBbIE U KBaJpaTHbIC YPaBHEHUS,
IpOOHO-paLlMOHANIbHBIE YPAaBHEHUS C OJHOM INEpPEeMEHHOH, CHCTEMbI
JBYX JIMHEHHBIX YpAaBHEHMI, JTMHEHHBbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHblE M JPOOHO-pallMOHAIBHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJE NPU PEIICHNUN 3aa4 U3 IPYTUX MPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJIb30BAaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IJIOCKOCTh JJIsi M300pa)K€HHsl pelleHuil

yYpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAME: QYHKIUA, TpaduKk GYHKIINH, HYITH
byHKIHH, POMEXYTKH 3HAKOTIOCTOSTHCTBA, POMEKYTKH
BO3pacTaHus, YyOBIBaHWS, HAWOOJbIIEC M HAUMCHBIICE 3HAYCHUS
byHKIMH; yMEHHE OIEpUPOBATH HOHSTUSMHU: npsiMasi
MPOTIOPIIMOHATIBHOCTD, JTMHEWHas (QYHKIUS, KBaJpaTudHas (HyHKIIHS,
oOpaTHast TMPOMOPLMOHATBHOCTb, Mapaboia, rumepbona; yMeHue
CTPOUTH Tpaduku (PYHKIHUH, UCTIONB30BATh TPA(UKH ISl OTIPEICIICHHS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, /ISl PEUICHUs 33a[ad U3 IPYTHX
y4eOHBIX TMPEIMETOB W pealbHOW JKU3HU; YMEHHE BBIPAXKAaTh

(dhopMyliaMy 3aBHCUMOCTH MEXIY BETHUNHAMHU

YMeHue OIICpHUPOBATH IIOHATUAMMU: IIOCJIICA0OBATCIIbHOCTD,
apudmernyeckass U reoMeTpuyeckass  IPOrpecCcuu;  yMEHHE
UCIIOJIb30BaTh CBOWMCTBA IOCJEN0BATENBHOCTEN, (OPMYIIBI CyMMBI U
o0I1ero 4jaeHa MpH pelieHUM 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTrux

Y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemarth 3a7aud pa3HbIX TUIOB (B TOM YHCIE Ha MPOIEHTHI,
O W 4YacTH, JBW)XEHHE, paloTy, IIEHy TOBapOB U CTOMMOCTh
MOKYIIOK U yCIIYT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPABJICHUS JINYHBIMU U
ceMeiHbIMU  (UHAHCAMH); YMEHHME  COCTaBIIATH  BBIPAXKEHMUS,
ypaBHEHHUsI, HEPaBEHCTBA M CHUCTEMbl II0 YCJOBHUIO 3a/aud,
UCCIIEIOBAaTh MOJIYYEHHOE PELEHUE W OLEHUBATh MPaBAOIN0A00HOCTh

MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh HMOHATUAMU: (QUIypa, TOUKA, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTI'OJIbHHK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PABHOCTOPOHHUHI TPEYTrOJIbHUKH, IPSAMOYTOJIBHBIA TPEYTOJIbHUK,
MearaHa, OMCCeKTpHca U BBICOTAa TPEYroOJIbHHKA, YETBIPEXYTOIbHUK,

napajiesiorpaMM, poMO, TNPSMOYTOJBHUK, KBaJpaT, Tpameuus;
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12

13

14

OKPYXHOCTb, KpPYT, KacaTejabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
dburypamu; yMeHue pemaTh 3a7aud, B TOM YHUCIE U3 TOBCEIHEBHOM
KU3HHU, HA HAXOXICHUE TeOMETPUUYECKUX BEIIMYUH C MPUMEHEHHEM

M3YyYEHHBIX CBOMCTB (uryp u Gpakron

YMeHue onepupoBaTh IOHITUSAMHU: PABEHCTBO (Uryp, pPaBEHCTBO
TPEYTOJILHUKOB; MapajuIeIbHOCTh U TEPIEHANKYIISIPHOCTh TPSMBIX,
Yyrod MEXIy TPSAMBIMH, TIEPIECHANKYISAP, HAKIOHHAS, IPOCKIHS,
nogobue Guryp, noJoOHbIE TPEYrOJbHUKH, CAMMETPUSI OTHOCUTEIHHO
TOYKM M TPSMOH; YMEHHE DPAacIo3HaBaTh PaBEHCTBO, CUMMETPHIO U
nosnobue Guryp, napamieabHOCTh U MEPIEHANKYISIPHOCTh NMPSAMBIX B

OKpYyKaromemM MHUpe

YMeHue omnepupoBaTh IMOHATUSAMU: JUIMHA, PACCTOSHUE, YTOJd
(BeqIMUMHA yIJla, CUHYC U KOCHUHYC YIVIa TPEYrOJbHMKA), IIOLIA/lb;
yYMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY’KaOIEM
MHUpE; YMEHHE MpPUMEHATh (GOpMYJbl MEepUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH U IUIOIIATU Kpyra, o0Obema
IPSIMOYTOJIBHOTO TapajuleNieNUNela; YMEHUE INPUMEHSATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUroOHOMETPHUUECKHUE COOTHOLICHHS  JUIS

BBIYMCIICHUS JJIMH, PACCTOSIHUH, TJIOIIAACH

YMmenue wuzo0paxkarb IUIOCKME (Urypsl W UX KOMOWMHAIIWH,
NPOCTPAHCTBEHHBbIE (UTYPHl OT PYKH, C MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OIIMCAHUTIO

YMmenue OICpHUpOBaATH IOHATHAMMU: npAMOYroJjibHas cucreMma
KOOpJAUHAT, KOOPpAMWHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMMPOU3BCACHUC BCKTOPOB;,
YMCEHHUEC HCIOJb30BATH BCKTOPBI M KOOPAWHATHI JJIA MPEACTABIICHUA
AAaHHBIX W PpPCHICHUA 3aJa4, B TOM YHCIC U3 APYIrux y‘-Ie6HBIX

IIPEAMETOB U PEaIbHOM KU3HU

YMeHHEe ONnepupoBaTh IMOHATHSAMH: CTOJOMKOBBIE M  KPYrOBBIC
auarpamMmbl,  TaOnuIpl, cpeaHee  apudMETHYECKOe, MeaHaHa,
HauOoJbIlIee ¥ HAWMMEHBINEE 3HAYCHHUS, pa3Max YHCIOBOIO Habopa;
YMEHHE  W3BIEKaTh, HMHTEPNPETUPOBATH M  MPEOOpPa3OBHIBAThH

uH(pOpMallMIO, TPEACTAaBIEHHYI0 B TalOiMIaX M Ha JAUarpaMmmax,
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OTPaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKU pEalbHBIX MPOLECCOB U
SBJICHUH; yMEHHE pacrlo3HaBaThb W3MEHYMBBIC BEJIMYMHBl B

OKpY’KaloIIeM MUpPE

YMeHue onepupoBaTh MOHATHAMH: CIy4YallHbIA ONBIT (CITy4aiHbIN
HKCIEPUMEHT), JJIEMEHTapHOE COObITHE (PJIEMEHTapHBIM HCXOJ)
CIIy9aifHOTO OTbITa, CIyYailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHI B ONbBITaxX ¢
PaBHOBO3MOXKHBIMH JIEMEHTAPHBIMH COOBITHUSIMH;, yMEHHE pellaTh
3aJjaud METOJIOM OpPIaHM30BaHHOIO Iepedopa M C MCIOJIb30BaHUEM
IIpaBUja YMHOXXEHHUS; YMEHHME OLICHMBATH BEPOSITHOCTH DPEAIBHBIX
COOBITHM M SIBIICHUH, MOHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMH B OKpYXAaloIleM MHPE U B KHU3HHU;
3HAaKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIUX YKCEN H €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh MOAXOISAIIMNA M3YYEHHBIM METON AJis pEeLIeHHs
3aJla4¥, NPUBOAUTH NMPUMEPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJE U KU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMUCBIBATH OTAEIbHBIC BBINAIOIIMECS  PE3YJIbTATHhI,
[IOJIy4YEHHBIE B XOJ€ Pa3BUTUS MATEMAaTUKU KaK HAayKW, NPUBOIUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMUPHOM UCTOPUH



IHHEPEYEHDb 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kon
1

IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

Yucia 1 BEIYUCIIEHUS

1.1 Harypanbnslie u nensie yucna. [Ipu3Haky JenMMOCTH HEIIbIX YUCE

- OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, TMPOLEHTH, OECKOHEYHbIE
. NEePUOANYECKUE APOOH

13 Panmonanpupie uucia. ApudmMeTrudyeckue orepanuu C panuoHAIbHBIMU
. YUCIIAMHU

» JetictButenbHble uncia. ApugMeTHYECKUE ONEpalUK C JACHCTBUTEILHBIMHU
' YUCIIAMU

s [TpuOmmkE€HHbIE BBHIYMCICHUS, MpaBUiIa OKPYIJICHHS, NPUKUAKA U OICHKa
' pe3ynbTaTa BRIUUCICHUN

2 AnrebpandyecKkue BhIpaXKEHUS

2.1 BbykBeHHble BbIpaxeHUs! (BBIPAKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nenbiM nokaszateneM. CTeNneHb ¢ pPallMOHAIBHBIM MOKa3aTeIeM.
. CaoiicTBa cTeneHU

2.3 MHorousieHsl

2.4 Anrebpanyeckast 1poOb

55 Apudmernueckuii  KOpeHb  HaTypalbHOW  cremeHdu.  JleWcTBUS ¢
‘ apupMETHUIECKUMH KOPHIMHU HaTypaIbHON CTETICHU

3 VYpaBHEeHMsI U HEPABEHCTBA

21 Hensle u npoOHO-parnyioHanbHble ypaBHEHHS. CHUCTEMBI M COBOKYITHOCTHU
. ypaBHEHUH

15 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBl U COBOKYITHOCTHU
. HEPaBEHCTB

3.3 Penrenue TeKCcTOBEBIX 3amau

4 UucnoBsle mocae10BaTeNbHOCTH

4.1 ITocmemoBaTenbHOCTH, CIIOCOOBI 3ajaHuUs MIOCIEI0BATEIbHOCTEH

4.2 ApudmeTrnueckas U TeomeTpudeckas mnporpeccun. Dopmyna CIOXKHBIX



MIPOIICHTOB

5 OyHKIMH
Oynkius, crnocoObl 3amaHus QyHkuuu. Ipapux  Gynkumu. O6nacTb
ONpeNeNieHus] W MHOXECTBO 3HaueHuidl ¢yHknumu. Hymm  Qyskmum.

5.1. [IpoMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIIMH.
MakcumymMbl U MUHUMYMBl (QyHKIuM. HauGonbinee U HauMeHbIee
3Ha4YeHHE (PYHKIUHU HAa IPOMEKYTKE

6 KoopauHatsl Ha IpsMOM U IIIOCKOCTH

6.1 Koopaunatnas npsimas

6.2 JlexapTOBbI KOOPAMHATHI Ha MIOCKOCTH

7 ['eomeTpus

7.1 I'eomerprueckue GuUrypsl 1 UX CBOMCTBA

7.2 TpeyronbHUK

1.3 MHOroyrojasHuKu

7.4 OKpy>KHOCTb U KpyT

7.5 N3mepenune reoMeTpu4eCcKuX BEITUYUH

7.6 Bekrops! Ha mockocTu

8 BeposiTHOCTE 1 cTaTuCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepostHocTh

8.3 Kom6unaropuxka

8.4 MHosxecTBa

8.5 I'padmr
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