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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpuss kKak OAMH W3 OCHOBHBIX pa3AeNioB IIKOJBHOH MaTeMaTHKH,
UMEIOINNA CBOEH LENbI0 00ECNeUnTh M3YyYEHUE CBOMCTB M pa3MepoB (puUryp, ux
OTHOIIGHWH W B3aUMHOE PpACIIOJIIOKCHHE, OMUPAETCSs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYI0 JIMHUIO. L[eHHOCTh M3ydeHUsi T€OMETPUHM Ha YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHUsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIIUKUCS YUUTCS TPOBOAUTH
JI0Ka3aTeNbHbIC PACCYKJIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHHs, JOKAa3bIBATh
WUCTUHHBIC YTBEPKIACHHSI W CTPOUTh KOHTPIPHUMEPHI K JIOXKHBIM, MPOBOIWTH
pacCyX JeHus «OT TMPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
(dopmynupoBaTh OOpaTHBIE YTBEPKICHUSI.

Bropoii menpi0 u3ydeHHs TE€OMETPUU SIBISETCS MCIONb30BaHHE €€ Kak
WHCTPYMEHTA TMPHU PENICHUH KaK MAaTEeMAaTHYEeCKUX, TaK U MPAKTHYECKUX 3aj]ad,
BCTPEUAIONINXCA B pealbHOM KM3HU. OOydaomuics JOKEH HAYYUThCS
OTNpEACTUTh TEOMETPUUECKYI0 (GUTYpPY, ONMUCATh CIOBAMU JAHHBIN 4YEPTEX WU
PUCYHOK, HAlTH IJIOIIA/Ib 36MEJIBHOTO yYacTKa, pacCUYUTaTh HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO KaOenst win Tpedyemble pa3Mepbl Tapaxka Juisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BBIUYUCIUTEIbHAS JIMHUSA B U3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3ajad MPaKTHUECKOIO XapakTepa OO0y4aroUIUiicsl YUUTCS CTPOUTH
MaTEMaTHYECKUE MOJEIH  PEATbHBIX KU3HEHHBIX CHUTYyalluid, TMPOBOJUTH
BBIUMCJICHUS] U OLICHUBATh aJIEKBaTHOCTD MTOJIYYEHHOTO pe3yibTara.

Kpaiine BakHO MNOMYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMU Y4EOHBIMH
npeaIMeTaMHu, MOTUBUPOBATh HUCIIOJIb30BATh ONPEJCIICHUS T€OMETPUIECKUX (HUryp
U TIOHSTHM, NEMOHCTPUPOBATH NMPUMEHEHUE MOJIYYCHHBIX YMEHHMA B (PU3UKE U
TEXHUKE. OTH CBA3M HauOoyiee SpPKO BUAHBI B TeMax «BekTopsy,
«TpuroHomerpudeckue COOTHOIICHHUsS», «Meton koopaumHat» U «Teopema
[Tudaropar.

VY4eOHsiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC DPa3aeibl
comepkanusi: «l'eomerpuueckue Gurypel W WX CBOHCTBa», «M3mepeHue
TCOMETPUUYECKUX  BEIHUWH», «JleKapTOBbI KOODAMHATHI HA  IJIOCKOCTH,
«BexTope», «JIBmKeHHS MII0CKOCTHY, «IIpeobpa3zoBaHus mOg00MM».

Ha uzydenune yae6HOTO Kypca «I eomerpus» orBoautcs 204 gaca: B 7 kinacce
— 68 4vacoB (2 yaca B Hejento), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
Kjacce — 68 yacoB (2 yaca B HEJIEIO).
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COJEPKAHUE OBYUYEHUA
7 KIIACC

HauvanbHble nonstus reometpun. Touka, nmpsimasi, OTPE30K, Jy4d. Yrou. Buaesl
yriaoB. BeprukanbHble U CMEXHBbIE yIubl. buccexkrtpuca yria. Jlomanas,
MHOI'OYTOJIbHUK. IlapamienbHOCTh M EPIIEHAUKYIIAPHOCTD NIPSAMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPUHU.
IIpuMepbl CUMMETPUH B OKPY’KAIOLIEM MHUPE.

OCHOBHBIE IIOCTPOEHUS C TOMOULIBIO LMPKYJIS M JIMHEWKH. TpeyrosibHUK.
Bricota, mennana, OuccekTpuca, uX CBONCTBA.

PaBHOOeApeHHBII U PaBHOCTOPOHHHMM  TpeyrojibHUKW. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MpU3HAKU paBHOOEAPEHHOTO TpeyrojapHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiiCTBa M MPU3HAKH NAPAJLIENIbHBIX NMPAMBIX. CymMMa yIJIOB TPEYTOJIbHHUKA.
Breminue yribl TpeyrojibHUKa.

[IpsmoyrospHblii  TpeyroabHUK. (CBOWCTBO MEAMAHBI IMPSAMOYTOJBHOTO
TpEyrojibHUKa,  NPOBEIEHHOM K  rumnorenyse. [IpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTrOJIBHBIN TPEYTOJBHUK € yrioM B 30°.

HepaBeHncTtBa B reoMeTrpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIEM yIjie U OOJbIIEH CTOPOHE TPEyroJbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

I'eomeTprueckoe MecTO TO4YEK. buccekTtpuca yrima W CepeIUHHBIN
NEPIEHIUKYJISAP K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOYEK.

OKpyXHOCTp W Kpyr, XOpJa M JHMaMeTp, HX CBOMCTBA. B3ammuoe
pacmnoJIOKEHUE OKPYKHOCTU U Npsamoi. KacarenpHas u cexymas K OKpYKHOCTH.
OKpyXHOCTb, BNMCaHHas B yrojd. BnucaHHas u onucaHHas OKPYKHOCTH

TPEYroJbHUKA.
8 KUIIACC

YereipéxyronsHuku. [lapannenorpamm, ero npusHaky U cBoMcTBa. YacTHble
cllydad NapajuleJorpaMMoB (TIPSMOYTOJBHUK, POMO, KBajapaT), UX HpPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOMCTBA M MNPU3HAKH.
[IpssmoyronbHas Tpanenus.

Meton yasoenusst Meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeOpeMa O MPOIOPLHUOHAIBHBIX OTPE3KaX.

CpenHune MMHAM TPEYroJIbHUKA U Tpaneuuu. LIeHTp macc TpeyronbHuKa.

[logoOue TpeyroabHUkoB, Kodhduiment mnoxodbus. Ilpusnaku nomodus
TpeyrojabHUKOB. [IpruMeHeHne nogo0us Npu pelieHny MPaKTUYECKUX 3a/1ay.
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CpolicTBa momajei reomerpuueckux ¢uryp. @opMynbl s TUIOMIAAH
TpeyrojbHUKa, TMapajuiesorpaMma, pomo6a u Tpaneuuu. OTHOLIEHUE TIOMIAACH
o1I00HBIX GUTyp.

Brruucnenue mimomaaed TpEyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu permeHun
MPaKTUYECKUX 3a]1ay.

CuHycC, KOCHMHYC, TaHT€HC OCTPOro yrjla IPsIMOYTOJbHOI'O TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIIMH
yriioB B 30, 45 u 60°.

BrnmcanHble ¥ LEHTpadbHBIE YTJIBI, YTOJ MEXKIY KacaTeIbHOM U XOPAOM.
Yrael  Mexay ~XopJamMu M CEKyIIMMHU. BrucaHHble UM ONHCAHHBIE
YETHIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue ABYX OKpyxkHocTed. Kacanue

okpyxHocTei. OO1IMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOK1eCTBO. DOpMyIbl MpUBEACHUS.

Pemenne TtpeyrosbHukoB. TeopemMa KOCHMHYCOB UM TEOpeEMa CHUHYCOB.
Pemienne mnpakTHUeCcKUX 3aJad C HCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMbI CHHYCOB.

[IpeobpazoBanue nmoaoous. [Togodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NpPOU3BENECHHH OTPE3KOB XOPA, TEOPEMBbI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa  (MOOynb) — BEKTOpA,  COHAINPABIEHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HANpPaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpalMyd HaJa BeKTOopaMu. PasnmokeHue BEKTOpa MO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopnaunnHatel BekTopa. CKalsipHOE NPOHU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBl KOOPAMHATHI HA IIOCKOCTU. Y PaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEW U MPsAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHHMKH. [[nmuHa okpyxkHOCTH. I'pagycHas u
paguaHHas Mepa yIJia, BBIYHCIEHUE JUIMH JyTr OKpykHocteu. Ilmomaap kpyra,
CEKTOpa, CETMEHTA.

JIBI>KEHUST TUIOCKOCTM M BHYTPEHHHUE CUMMETpUU (GUTyp (DJIeMEHTapHbBIC
npenacrasnenus). [lapannensusiil nepenoc. [loBopor.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJabTaTbhl OCBOCHUS HpOrpaMMbl yuyeOHOro Kypca
«I"eomeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYecKOe BOCIMTAHUE:

IPOSBICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUCKOU
MaTEMaTUKH, LEHHOCTHBIM  OTHOUIEHMEM K  JOCTHIKECHMSIM  POCCUHCKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHMYECKOM IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHXKEHUN B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIMOJTHEHUIO 00SI3aHHOCTEH rpakJIaHUHA U peaiu3aluu ero
npaB, MPEACTaBICHUEM O MAaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TpakJIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHHUIO 3TUYECKUX MPOOJIEM, CBI3AHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJbHO-3TUYECKUX MTPUHIIUIIOB B ACSITEIIbHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTMBHOE YYacTHE B PEUICHUM MPAKTHYECKUX 3a]ad
MaTEeMaTUYECKOM HaNpaBIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH >KU3HU JJI1 YCHEIIHOW MpOoQecCHOHATbHON
NEeSATENbHOCT M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM M
NOCTPOEHUEM MHIAUBUIYAIbHON TPAEKTOPUHU OOpa30BaHUs U JKU3HEHHBIX IJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3creTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHHH, pacCyXICHUW, YMEHUIO BHUAETbH
MaTEMaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaUWel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
npeacTaBlIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOmiecTBa, MOHUMAaHHEM MaTeMaTHYeCKONl HayKd Kak cgepbl UelI0BEYECKOM
JEATENBHOCTH, ATANOB €€ Pa3BUTHSA WM 3HAYMMOCTH ISl PA3BUTHS LIMBUWIM3ALMUU,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKH M MAaTEMaTUYECKOH KYJIbTYpOil KaK CpPeACTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM NPOCTEHIIMMHU HABBIKAMH HCCIEN0BATEIbCKOM
NEeSATENBHOCTH;
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6) ¢usuyeckoe BoOcnUTaHHE, (POPMHUPOBAHHE KYJIbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1ATONOTYyYHA:

TFOTOBHOCTBIO NPHMEHATh MAaTEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBBSl, BEJIEHUS  3J0pOBOr0  o0paza KU3HU  (30pOBOE  THTAHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHUM W OTAbIXa, pEryispHas Qusnueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBblKa pediekcuu, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TaKOTr0 K€ IIpaBa Ipyroro 4eJlioBeKa;

7) 3kos10TMYecKOe BOCTIMTAHME:

OpUEHTallMEe Ha NPUMEHEHUE MaTeMaTU4YeCKUX 3HAHUU JJIs pelleHus 3ajad
B 00JIaCTH COXPAaHHOCTH OKpYXKarolled cpenbl, IUIAaHUPOBAHUS IOCTYIKOB U
OLIEHKM WX BO3MOXHBIX TMOCJIEACTBUN A1 OKPY)KAIOIIEH Cpellbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIeM U MyTel UX pelieHus;

8) apanTanus K M3MEHSIOMUMCS YCJOBHAM COLMAJIbHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUUYECKYIO JEeSTENbHOCTh, B TOM YHCIIE
YMEHHE YYUThCA y JPYTUX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESITeIbHOCTH
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHWUW, B TOM YHUCIE
(bopMynHpoBaTh UJIEU, MMOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAE€(PUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IJTAaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CHUTYyallMI0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPeOYIOUIMH KOHTPMEP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHHUs U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H
NOCJIEACTBUSA, ((OPMHUPOBATH ONBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue aeicTBus:

e BBIBIIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TMOHSATUN, OTHOLIEHUW MEXJIy MOHATUAMH, (POPMYIUPOBATH
ONpENENeHUs]  TOHATHM,  YyCTaHaBIMBATh  CYIIECTBEHHBIM  IMPHU3HAK
KJaccu(ukanuu, OCHOBaHUA i OOOOIIEHHS U CpPaBHEHUS, KPUTEpUU
MIPOBOJUMOTO aHAIN3a;

e BOCIpPUHUMATH, (OPMYJIHPOBATbH W  MPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHbIE WM OTpPULATEIbHBIE, E€IUHUYHbIC, YaCTHblE U OOUIME,
YCIIOBHBIE;
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e BBISBIATH  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTaX, [aHHBIX, HAONIOACHUSX W YTBEPKICHHSIX,
npeaiaraTb KPUTEPUHU ISl BBISIBICHHS 3aKOHOMEPHOCTEHN 1 MPOTHUBOPEUUIA;

e JleNaTh BBIBOJBI C KCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIOUCHU 110 aHAIOTHH;

e pa3z0upaTh MOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUH (MPSMbIE U OT
MPOTUBHOIO), TPOBOJIUTH CAMOCTOSTEIHLHO HECIOXHBIE [0KA3aTelbCTBA
MaTeMaTH4ecKux (aKToOB, BBICTpaMBaTh apPryMEHTAllUI0, MPUBOJUTH
MIPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CcHOCOO perieHus Y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BHIOMpPaTh HauboJiee MOAXOIAUMNH € y4E€ToM
CaMOCTOSTEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarenbckme 1eicTBUSA:

e HCIOJb30BAaTh BOIPOCHl KAaK HMCCIENOBATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopMynMpoBaTh BOIPOCHl, (UKCUPYIOUIUE MPOTUBOpEUUEe, Npodiiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE€ M JIaHHOE, (POPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO TTO3UIUIO, MHEHUE;

e TMPOBOJUTH IO CAMOCTOATEIBLHO COCTaBJIEHHOMY IUIAHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHHUE 110 YCTAHOBICHUIO OCOOCHHOCTEN
MaTeMaTH4YeCKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXK1y COOO0M;

e  CaMOCTOSITEJILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yJjbTaTam
MIPOBENEHHOIO HAOJIOIEHUS, HUCCIENOBaHUs, OLIEHUBATh JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

e IPOTHO3MPOBATH BO3MOXXHOE PA3BUTHE INIPOLIECCA, a TAKXKE BbIABUIATH
MPEANOIO0KEHNS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nunpopmanmei:

e BBIABIATh HEJAOCTATOYHOCTHh W W3OBITOYHOCTh WH(MOPMAIUHU, JTaHHBIX,
HEO0OXOIUMBIX JIJISl PEILICHUS 3a4a4K;

e BBHIOMpATh, AaHAIU3UPOBATH, CUCTEMATHU3UPOBATH U HHTEPIPETUPOBATH
uH(OOPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

e BbIOMpaTh (opMy TpencTaBieHUs WHGOPMAIIMM W WLUIIOCTPUPOBATH
pemraemMble 3aJayd  CXEMaMH, JuarpaMMamH, HWHOM Tpaukod H HUX
KOMOWHAIHSIMU,

e OIEHMBATh HAAEKHOCTH HWHOOPMAIIMU TIO KPHUTEPHUSAM, MPEIIOKECHHBIM
yauTeneM Wik copMyITHMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:

e BOCIPUHUMATH U (HOPMYIHUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBUSIMH
U LETsIMU OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3pEHUS
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B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIY pPELICHHUs
3aJa4i, KOMMEHTHPOBATh MOJIYYEHHbIN pe3yJIbTarT;

e B X0/ 00CYXXJIeHUS 3a7jaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKJaeMON TEMBI,
npo0JsieMBbl, pelraeMoil 3a7auu, BbICKa3bIBaTh UJIEU, HAICJIEHHbIE Ha MOMCK
pEILlIEHUsl, COIOCTABIATh CBOM CYXKICHUS C CYXICHUSAMH JIPYTHX
YYaCTHUKOB JHMAJIOTa, OOHAPY)KUBATh PA3TUYME U CXOJCTBO MO3UIIUN, B
KOppEKTHOM popme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHMUS;

e TMPEACTABIATH  pE3YyJbTaThl  pPEIICHUS 3a/1a4i, AKCIIEpPUMEHTA,
UCCJIEI0BaHUSI, TPOEKTA, CAMOCTOATEIHLHO BHIOUPATh (hOpPMAT BHICTYILICHUS
¢ Y4€TOM 3a/1au MPe3eHTalUU U OCOOCHHOCTEHN ayIMTOPUH;

e TIOHMMATh M KCIOJbH30BATh MPEUMYIIECTBA KOMAHIHOW U UHAUBUIYaTbHON
paboThI IpH pelIeHnH YIeOHbIX MAaTEMAaTHUECKHX 3a]1a4;

e TIPUHUMATH 1I€JIb COBMECTHOM JESATENbHOCTHU, MJIAHUPOBATH OPraHU3ALUIO
COBMECTHOM palOThl, pachnpenensaTb BUIbl pPabOT, JOrOBapUBATHCA,
o0CyXaTh MPOLIECC U pe3yJbTaT pabOThl, 0000IIaTh MHEHUS HECKOJbKUX
JIIOJICH;

e y4acTBOBaTh B TIpynmnoBbIX (opmax paboTel (0OCyx)aeHus, OoOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BHIOJHATH CBOIO YacTh PaOOTHI
U KOOPAMHUPOBATH CBOW JEHCTBUS C JAPYTMMHU YI€HAMU KOMAaHJBI,
OILICHMBATh KAauyeCTBO CBOEr0 BKJaga B OOMIUI MPOAYKT MO KPUTEPHSM,
chopMyTUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJSATH IUIAH, aJTOPUTM pPEIICHMs 3a1ayd (WU €ro
4acTh), BBIOMpaATh CMOCOO pElIeHUsI ¢ YYETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTb M KOPPEKTUPOBATH
BapHAHTHI PEHICHUI ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI MHTEJJIEKT:

e BJAJETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MpoLiecca U pe3yibTaTa
pelieHrs MaTeMaTUYECKOM 3a1a4H;

e MPEABUACTH TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 33/1a4u,
BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBLCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTaTa ACSITEIBHOCTH ITOCTABICHHOW LIETU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHOXKCHHS WIM HEJIOCTHKEHUS LEIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
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K xoHmy oOyuenuss B 7 kJjacce OOy4YarOUIUNCA TMOJYYUT CIEAYIOIIHE
pEeIMETHBIE PE3yJIbTAThI:

Pacno3HaBaTh H3y4yeHHBIE Te€OMETpHYECKUE (UTYpBI, ONPEIENITh UX
B3aMMHOE PAacIoOJIOKEHUE, H300pakaTb TIE€OMETPUYECKHE (PUrypbl, BBINOIHATH
YepTeXKU MO YCIOBUIO 3a1aud. M3MepsTh JMHEWHbIE WU YIJIOBBIE BEJIHYMHBI.
Pewiate 3a1aun Ha BBIUKCIEHUE JJIMH OTPE3KOB U BEIUYHH YIJIOB.

Jlenate rpyOyl0 OLIEHKY IJMHEHHBIX W YIJIOBBIX BEIWYMH MPEIMETOB B
peanbHOM KU3HHM, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3TUX
0OBEKTOB MO MOPSAJKY BETUUYHHBI.

CTpouThb YepTe M K FEOMETPUUECKUM 3aJ1a4aM.

[lonb30BaThCAd NpPHU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIOJb30BaTh
PU3HAKU M CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPH PEIICHUH 3a]1au.

[IpoBOIUTE JOTMYECKHUE PACCYKIEHUS C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd NpPHU3HAKAMH PABEHCTBA NPSMOYIOJBHBIX TPEYrOJbHHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYTOJIBHOIO
TPEYroJbHUKA, B PELICHUU T€OMETPUUECKUX 3a/1a4.

Onpenenars napajjieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. Onpenenars NapajuieIbHOCTh IMPSMBIX C ITOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IMPSAMOU J0 TOUEK APYTrOu MPSIMOM.

Pemiate 3a1aun Ha KaeT4aroi Oymare.

[IpoBoAUTH BBIUMCIEHHUS U HAXOJUTh YMCJIOBbIE M OYKBEHHbIC 3HAUYEHUS
yIJIOB B TIEOMETPHUYECKMX 3a/]adyaX C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPHU
NEPECEUEHUH JBYX IMapajulelIbHBIX MpPSMBIX ceKylleil. Pemare npakTtuueckue
3a/1a4M Ha HAXOXK/JEHUE YTJIOB.

Bianerp NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEIAThH
OHMCCEeKTPUCY YIJIa U CEpEIUHHBIN MEPICHIUKYISP K OTPE3KY KaKk reOMETpUUECKHEe
MeCTa TOYEK.

@opMyIupoOBaTh ONPENEIECHUS OKPYKHOCTH M Kpyra, XOpIpl M AUaMeTpa
OKPY’KHOCTH, MOJIb30BATHCSI UX CBOMCTBAMH. Y METh IPUMEHSATH 3TU CBOMCTBA MPH
pelIeHnH 3a1a4.

Bnanets NMOHATHEM ONHUCAHHOW OKOJIO TPEYrOJbHUKA OKPY)KHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaThes (akTaMu O TOM, YTO OUCCEKTPUCHI YTIIOB
TPEYroJbHUKA IMEPECEeKAloTCs B OJHOM TOYKE, U O TOM, 4YTO CEPEIUHHBIE
NEePHEeHAUKYISPBl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OAHOM TOUKE.

Bnagers nmonsTHeM KacaTelbHOM K OKPYKHOCTH, IIOJIb30BATHCA TEOPEMOM O
NEePHEeHAUKYISIPHOCTH KacaTeIbHOU U paJnyca, IPOBEIEHHOTO K TOUKE KaCaHHUS.
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[Tonb30BaThCA MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUU CMBICI.

IIpoBOIMTE OCHOBHBIE T€OMETPUYECKUE TIOCTPOCHUS C ITOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyueHuss B 8 KJjacce o0OydYarolmUHCs TMOJIYYUT CIEIYIOIINE
PEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJbl UYETHIPEXYTOJIBHUKOB, HX DIJIEMEHTHI,
MI0JIb30BATHCSl UX CBOMCTBAMM IIPHU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpumeHsATh CBOMCTBAa TOYKHM IEpPECEYEHHUS] MEIWaH TPEYrojibHHUKa (LIEHTpa
Macc) B pEIlICHUH 3a/1ay.

Bianetrs nmonsiTHEM cpeqHEN JIMHUM TPEYTOJbHUKA U TpPanelUuH, TPUMEHATD
UX CBOMCTBAa NpH pEUICHUM TreoMeTpuueckux 3aaad. llomp3oBaThecsi Teopemoit
dajieca ¥ TEOPEMOI O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSATh UX Ul pEeLICHUS
IPaKTUYECKUX 3a]1a4.

[IpumeHsTh npU3HaKK MOJ00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUUYECKUX
3azay.

[Tonb3oBaThcst Teopemoi [ludaropa pns pemieHUss TE€OMETPUUYECKUX U
npakTuyeckux 3aaad. CTpouTh MaTEeMaTUYECKYyI0 MOJENb B MPAKTUYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JeJIaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagetp DOHATHSMU CHUHYyCa, KOCHMHYyca M TaHI€HCAa OCTPOro yria
OPsIMOYTOJIBHOTO TpeyroibHUKa. [1ob30BaThCs 3TUMH NOHATHUSMU JJISl pELICHUS
OPAKTUYECKUX 3a7ad.

Beruucnars (pa3inyHbIMUA CIIOCOOAMU) IUIONIAAb TPEYTOJAbHUKA U TLIOIIAAN
MHOTOYTOJIbHBIX ~ Quryp (mosb3ysich, TJ€ HEOOXOAUMO, KaIbKYJISATOPOM).
[IpuMeHATh MOTy4YeHHbIE YMEHUS B TPAKTUYECKUX 3a/1ayax.

Brnagets NOHATHSMU BIHCAaHHOTO W LEHTPAJIbHOTO YIJIa, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yIiaX, YIJIaX MEXAY XOpAaMHU (CEKYIIHMH) U YIiIe MEXIY
KacaTeJIbHOM M XOPAOU NPH PEIIEHUH N'€OMETPUYECKUX 3a1a4.

Bragete moHATHEM ONMCAHHOTO YETBHIPEXYTOJIbHHKA, NMPUMEHATH CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA [TPU PEILIEHUN 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA NPAKTHUKE — CTPOUTh MAaTEMaTHYECKUE
MOJIENH JUISl 33]1a4 PeAIbHOM JKU3HU U MMPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TpPUMEHEHUEM TOJ00US M TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAUMO,
KTbKYJIATOPOM).

K xoHmy oOyueHmss B 9 kJacce OOYyYarOIIUHCA TIOJYYHUT CICAYIOIIHE
IPEIMETHBIE PE3YyJIbTATHIL:

3HaTh TPUTOHOMETpPUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAaXOIUTh C HX
NOMOIIBIO PA3JINYHBIE 3JIEMEHThHI MPSAMOYTOJIBHOIO TPEYroJbHUKA («peleHue
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IPSIMOYTOJIbHBIX TPEYTOJbHUKOBY ). HaxoauTh (C MOMOIIBIO KAJIbKYJISITOPA) JTUHBI
Y YTJIBI ISl HETaOJIMYHBIX 3HAYEHUH.

[Tonb30Batbes popmynamMu NPUBEAEHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JUISl HAXOXJEHUS COOTHOLIEHHH MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYHHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKIACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYroJbHUKA («pPEUIeHHE TPEYroJIbHUKOBY), NPUMEHATh HUX MpHU
pELICHNU T€OMETPUUECKHUX 3a/1ad.

Bnagerp moHsTHsIMM  mpeoOpa3oBaHMs  MOJOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB NOJO0HBIX (uryp. [lonb3oBarbest cBOMCTBaMHU 1101001s TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAaxXOIUTh YyIJbl Yy MOAOOHBIX (uUryp.
[IpumensTh cBoOWCTBa MOJ00MS B MPAKTHMYECKUX 3ajadyax. YMETb NPHUBOJUTH
IpUMEPbI TOJTOOHBIX QUTYP B OKPYKAIOIIEM MHUPE.

ITonb30BaThCS TEOPpEMAMU O MIPOU3BEICHUN OTPE3KOB XOP, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpAaMHU, MOHUMATh HUX T'E€OMETPUUYECKUA U (PU3UUYECKUI
CMBICII, MPUMEHATh HUX B PEUIEHUHM TECOMETPUYECKHX U (PU3NYECKHX 3a/ad.
[IpumeHsTh cCKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHUS ITMH U YTJIOB.

[Tonb30BaThC METOJOM KOOpPJAMHAT Ha IUIOCKOCTH, NPUMEHSTh €ro B
pEILIEHNN T€OMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

Bnanete NOHATHSIMM NMPABUIBLHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JIyTU OKPYXHOCTH W paJUaHHON Mephl yria, yMETh BBIYUCIATH IUIOIIAIb
Kpyra u ero yacteil. [[puMeHaTh noay4yeHHbIe YMEHHUS B MPAKTUUYECKUX 3a7a4ax.

Haxonute ocu (MM LEHTPBI) CUMMETPUM (PUIYp, TPUMEHSTh IBHIKECHHS
IJIOCKOCTH B MMPOCTENIINX CITyYasX.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJIENH JUISl 33]1a4 PeAIbHOM JKU3HU U MMPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TPUMEHEHHEM IMOAO0OHS W TPUTOHOMETPHUUECKHX (YHKIHHA (MONIB3YSACh, TIE
HEO0OXO0/IMMO, KaTbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBo 4acoB

daekTpoHHbIe (LU(PpOBHIE)

Ne i/ Kourpoabnbie | IlpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
[Ipocreiimue reomeTpuyeckue GUrypsl
1 U UX cBOWCTBA. M3Mepenue 14 https://m.eds00.ru/SCDUTTDXL
reOMETPHUECKUX BEITUYNH
2 TpeyronbHUKH 22 1 https://m.edsoo.ru/LUWH113V3
IT
3 APALICIILHBIC HIPAMBIC, CYMM YIIOB 14 1 https://m.edsoo.ru/C3QIURDV5S
TpEeYroiabHUKa
I
4 OKpyIKHOCTS it KpyT. T'eometpiteciie 14 1 https://m.eds00.ru/ZCZQS49CU
MOCTPOEHUS
5 IToBTOpEHME, 0000ITICHNE 3HAHUMA 4 1 https://m.edsoo.ru/RJJ3LV3V2
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0
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8 KUIIACC

KonunyectBo yacos
HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (L (POBHIE)
Ne i/ Konrpoiabnsie | IIpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
1 YeTbIpEXyroabHUKN 12 1 https://m.edso00.ru/ZLR3S406D
Teopema ®aneca u TeopeMa o
2 MPONOPLUHOHATBHBIX OTPE3KaxX, MOJO0HbIE 15 1 https://m.eds00.ru/F805Z09Y 8
TPEYroJIbHUKU
[lnomans. Haxoxaenue nuomanei
3 TPEYrOJIbBHUKOB U MHOTOYTOJIbHBIX (UTYP. 14 1 https://m.edso00.ru/QLJ1QDOEP
[Tnomanu nonoOHbIX hUryp
T IT
4 copema [lndaropa it fia-iaia 10 1 https://m.edsoo.ru/4ZHRPYM8W
TPUTOHOMETPUHU
Vsl B OKpyKHOCTH. Bricanusie u
) OTFICATHBIC TETBIPEXYT ORI 13 1 https://m.eds00.ru/J2JOK38GT
KacarensHblie k okpyxkHocTu. Kacanue
OKPY/KHOCTEMN
6 [ToBTOpeHME, 000OIICHIE 3HAHMIA 4 1 https://m.edsoo.ru/LX0AV0G6P
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
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9 KJIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3/ieioB U TeM JekTpoHHbIe (LU(PpOBHIE)
Ne i/ Konrpoabnbie | IlpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
T .T
1 PUTOHOMCTPILL. % COPEMEI KOCHILyCOB U 16 1 https://m.edsoo0.ru/5172BY 40V
CHUHYCOB. Penienne TpeyroiabHUKOB
[TpeobpazoBanue moa00usl.
2 MeTtpuueckue COOTHOLIEHHUS] B 10 1 https://m.edsoo.ru/TS8 CWSWSF
OKPY>KHOCTH
3 BexTopsbl 12 https://m.edsoo.ru/X4JFWORCL
JlekapToBBI KOOPAMHATHI HA INIOCKOCTH 9 https://m.edso00.ru/ISQMG5AFT
[IpaBunbHBIE MHOTOYTONBHUKH. JJIHA
5 OKPY>KHOCTH | TUIOIIAIb KpyTa. 8 https://m.edsoo.ru/BMBZSAEU5
Brruncnenue niomanaei
6 JIBMOKEHHMSI TUIOCKOCTH 6 https://m.edsoo.ru/8HUMOCSCI
I1 , 0000 ,
7 OBTOpEHHE, 000 merfe 7 2 https://m.edsoo.ru/VYL6CQR8P
cUCTEeMaTHU3allus 3HAaHU I
OBHIIEE KOJIMYECTBO YACOB I10 68 5 0
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3y/JbTATHI 0CBOEHHS] OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTeIbHON MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
PacniozHaBaTh M3y4YeHHbIE reOMETpUYecKue (UTYpBI, ONpPEAesaTh HX
B3alMHOE paCIOJIOKE€HUE, H300pakaTh TE€OMETPUYECKHE (QUIYpHI,
6.1 BBITNOJNHATh YEPTEKU IO YCIOBUIO 3anayd. M3MepsATs nuHEHHBIE U
YIJI0BBIE BEJIMYMHBI. Pemare 3a1a4u Ha BBIYNACICHUE AJIUH OTPE3KOB U
BEJIMYMH YIJIOB
Jlenatb rpy0yr0 OLIEHKY JMHEWHBIX U YIVIOBBIX BEJIUYMH MPEAMETOB B
6.2 peambHOM KHM3HHM, pa3MEpoB NPUPOJHBIX OOBEKTOB. Paznuyarb
pa3Mephl ITUX 0OBEKTOB I10 MOPSAKY BETHUMHBI
6.3 CTpouTh 4epTEKN K TEOMETPUUECKUM 3a/1a4am
ITonmp30BaThCs MPU3HAKaMU PABEHCTBA TPEYrOJIbHUKOB, HCIIOIB30BATH
6.4 NPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPH PEIIEHUN
3a1a4
6.5 IIpoBoguTh  JOrMYECKHE  paCCyKIEHUS C  HCHOJIb30BAaHUEM
' TE€OMETPUUYECKUX TEOPEM
ITonp30BatTbcA IIPU3HAKaMU paBeHCTBa IPSIMOYT OJIBHBIX
6.6 TPEYTOJIBHUKOB, CBOMCTBOM MEJMaHBl, NMPOBEAEHHON K THMIIOTEHY3€E
MIPSIMOYT OJIBHOT'O TPEYT OJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a/1a4
Onpenenars napamienbHOCTh NPSMBIX € IOMOIIBIO YIJIOB, KOTOpBIE
6.7 obpasyer ¢ HUMHU cekymas. Onpenenars NapauieIbHOCTh MPSIMBIX C
' IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOW IPSAMOM 10 TOYEK
JIpYrou npsMon
6.8 Pemrate 3a1aun Ha KJI€TYaTON Oymare
6.9 [IpoBOIUTH BBIUMCIEHUS W HAXOAUTh YHCIOBbIE M OYKBEHHBIE
' 3HAUEHUs YIJIOB B TEOMETPUUYECKHUX 3aJadax C HCIOIb30BaHUEM
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CyMMBI YIJIOB TPEYTrOJIbBHUKOB U MHOIOYT'OJIBHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX TPU TEPECEUCHUH JIBYX MapAJUICTBHBIX HPSIMBIX

CGKYIHGﬁ. Pemate MPAKTUYCCKUE 3a/Ja4M Ha HAXOXKIACHUC YI'JIOB

6.10

Brnagerp DNOHATHMEM  TIE€OMETPUUYECKOIO MeECTa TOYeK. YMETh
OTIPENENATh OMCCEKTPHUCY yIJIa W CEePeAWHHBIA TEPIEeHIUKYIIp K

OTpPE3Ky KaK reOMETPHUECKUE MECTa TOUCK

6.11

@opMyIMpOBaTh ONPEIEIECHUS OKPYKHOCTU M Kpyra, XOpIbsl H
IaMeTpa OKPYKHOCTH, IIOJIb30BaThCi MX CBOHCTBaMH. YMeTh

IMPUMCHATD OTH CBOICTBa IIpyu pCHICHUHA 3aaa4

6.12

BiameTte moHATHEM ONMCAaHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTb €€ ueHTp. llonp3oBaThbest (akTamMM O TOM, 4YTO
OUCCEKTPUCHI YTIIOB TPEYrojdbHUKA NEPECeKatoTCs B OHOM TOYKE, U O
TOM, YTO CEPEIMHHBIC INEPIECHIUKYISAPEl K CTOPOHAM TpPEyrojbHUKA

MEPECEKAIOTCS B OJTHOM TOUKE

6.13

Brnagers mnoOHATHEM KacaTenbHOW K OKPYXHOCTH, IIOJIb30BaThCS
TEOPEMOM O MNEpHEeHAMKYIIPHOCTH KacaTeJIbHOM U paauyca,

HpOBG}IéHHOFO K TOYKEC KaCaHHUA

6.14

Ilonw3oBaThCs HpOCTefILLII/IMI/I TCOMCTPUYCCKUMHU HCPABCHCTBAMHU,

IIOHUMAaTh UX HpaKTI/ILIeCKI/Iﬁ CMBICJII

6.15

HpOBOI[I/ITB OCHOBHBIC TCOMCTPUYCCKUC IMOCTPOCHUA C IMOMOUIBIO

LUPKYIIS U JIMHEUKU

8 KVIACC

Kon
MpoBePsSIeMOro
pe3yJjbTaTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS] OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUus

6

I'eomerpus

6.1

Pacno3naBath OCHOBHEIC BUbI tICT]préX}/TO.]'IBHI/IKOB, Hnx OJICMCHTHI,

MOJIb30BAaThCS UX CBOMCTBAMU IpH pCIICHUU I'COMETPUICCKUX 3a/1ayd

6.2

[IpumeHsTh CBOMCTBA TOYKM IIE€PECEUEHMs] MEIUaH TpPeyroJbHUKa

(TIeHTpa Macc) B peIICHUH 3a71a4

6.3

Brnagerp mnoHATHEeM cpeAHEW IJIMHUM TPEYrojbHUKA M Tpaleuuu,

IIPUMCHATb HX CBOMCTBa npu PpPCeHICHHU TI'COMCTPUYCCKUX 3ajday.
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[Tons3oBaTecst Teopemort daneca U TEOPEMOU O IPONOPLIMOHAIBHBIX

OTPEC3Kax, MPUMCHATL UX I PCUHICHUA MPAKTUYCCKUX 3a1aYd

6.4 HpI/IMeHHTB IIPpU3HAKH HO,Z[O6I/I$[ TPEYIrOJIbHUKOB B  PCHICHUU
TCOMCTPHUYCCKUX 3a1a41

[Tonb3oBatecs Teopemoii [Iudaropa g pemieHrs reOMETpUUECKUX U
. npakThuyeckux 3agad. CTpouTh MaTEMaTUYECKYH0 MOJEIb B
MPAKTUYECKUX 3aJ[a4ax, CAMOCTOSTEIBHO JIeNaTh YepPTEX U HAXOIUTh

COOTBCTCTBYIOIIUE JTJIUHBI

Brnaners MOHATHSMU CHHYCAa, KOCHMHYCAa M TaHT'€HCa OCTPOrO yria
6.6 MPSIMOYTOJIBHOTO TPEYrojbHHUKA. [l07Th30BAaTHCS ATUMH TOHSATHSIMHU

JJId PEIICHUS IMTPAKTHYCCKUX 3a1a4

Beraucnsate (pa3saudHBIME - CIIOCO0AMH) IUIOMIAAb TPEYrojdbHUKA U
6.7 IJIOMIA  MHOTOYTOJIBHBIX (uryp (Momp3ysick, TA€ HEOOXOIUMO,
KaIBbKYIATOpOM). TIpUMEHSTh MOJydeHHBIE YMEHHUS B MPAKTUYCCKUX

3agadax

BiageTs MOHATHAMM BIMCAHHOIO M LIEHTPAJIBHOT'O YIUIA, UCIIOIb30BaTh
6.8 TEOpEeMbl O BIUCAHHBIX YyIJIaX, YIJIaX MEXIY XOpJAaMH (CEeKyLUIMMHU) U
yrie MeXAy KacaTeJIbHOW U XOpAOW IIpU PELICHUH T'€OMETPUYECKUX

3aga4

6.9 Biagers DNOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHSTh
CBOMCTBA OMMCAaHHOI' O YETHIPEX YT OJIbHUKA IIPH PELICHUH 3a]1a4

HpI/IMeHﬂTB MOJIYYCHHBIC 3HaHHWA Ha  IIPAKTHUKE —  CTPOUTH

6.10 MaTEMAaTHYCCKHUEC MOACIIM I 3aJad peaanoﬁ JKU3HHU U MPOBOJUTH

COOTBCTCTBYIOIIME  BBIYHUCICHUA C IMPUMCHCHUCM HO)IO6I/I5[ u

TPUTOHOMETPUH (TIOIB3YSCh, II€ HEOOXOIUMO, KabKYIISITOPOM)

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTaTa

IIpoBepsieMble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

6 I'eomerpust

3HaTh TPUTOHOMETpUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOJIUThH C UX
6.1
IIOMOLIBIO PA3JIMYHBIC DBJIEMEHTBI IPAMOYIOJIBHOIO TPEyroJIbHUKA
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(«pemieHre  TPSIMOYTOJNBHBIX — TPEyroibHUKOB»). Haxomute  (c

IIOMOIIBIO Kam)Kyns[Topa) JJIMHBI U YTJIbIL JJISA HeTaOINYHBIX 3HAYEHUH

[Tons3oBaThCs dbopmynamu MIPUBEACHUS u OCHOBHBIM
6.2 TPUTOHOMETPUYECKUM TOXKIECTBOM JUIsI HaXOXKIEHUS COOTHOIIEHUI

MCKAY TPUTOHOMETPUICCKUMHU BCIIMYMHAMUA

Hcnonb3oBaTh TCOPECMBbI CHUHYCOB U KOCHUHYCOB IJid HAXOXKIACHHUA
6.3 pPa3IMYHBIX DJIEMEHTOB TPEYrOJIbHUKA («pEIICHUE TPEYTrOJIbHUKOBY),

NPUMCHATH UX IMPU PCHICHUHN TCOMCTPUICCKUX 3a/1a1

Brnagers moHATHAMU TpeoOpa3oBaHUS MOA00MS, COOTBETCTBEHHBIX
3JeMeHTOB MOA00HBIX (uryp. Ilomp3oBaThCsi CBOWCTBaMU MOIOOMS
5.4 MPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JIHMHBI U HAXOJUTHh YIJIBI Y
' nono0HbIX (uryp. IIpuMeHsITH CBOMCTBAa MOAOOHS B MPAKTHYECCKUX
3amayax. YMeTh TPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpY’KaIoIlleM MUpe

65 [Tonb30BaThcsi TeopeMaMH O TPOU3BEACHUH OTPE3KOB XOpHA, O
TIPOM3BE/ICHUH OTPE3KOB CEKYIIINX, O KBaJIpaTe KacaTeIbHOM

Ilomp30BaTbCcs  BEKTOpaMH, IOHUMAaTb WX TEOMETPUYECKHHA U
(Gu3nYeckuil CMBIC, MPUMEHSTh MX B PELICHUUM T€OMETPHUYECKUX M
6.6
¢usndeckux 3anad. IIpuMeHsTH CKaaspHOE NMPOU3BEIEHHE BEKTOPOB

U HAXOXJICHUA JJIMH U YTJIOB

ITonp30BaThCa METOAOM KOOpAWHAT Ha IJIOCKOCTHU, ITPUMCHATH €TI0 B
6.7

PEIICHUU TCOMETPUUCCKHUX U MPAKTHYCCKUX 3a1a4

BJ'IaIleTB IIOHATUAMU MpaBHUJILHOT'O MHOI'OYTr'OJIbHHKA, JJIMHBI
6.8 OKPYXHOCTH, JIMHBI AYTH OKPYKHOCTU H paﬂHaHHOﬁ MEpBI yIJia,

yMEThb BBIUHCIATH IUIOWAAL Kpyra M ero yacred. IIpumensarts

IMOJIYYCHHBIC YMCHH: B ITPAKTHYCCKHX 3aadax

Haxoautb ocu wiiv LIEHTPBl CHMMETPpUH GUTYP, IPUMEHSATH IBUKEHUS
6.9

IJIOCKOCTH B IIPOCTEHIINX CIydasx

HpI/IMeHﬂTB MOJIYYCHHBIC 3HAHHWA Ha  IMPAKTUKC —  CTPOUTH
MaAaTEMAaTHUYCCKHUE MOJICIN AJIA 3aJad peam,Hoﬁ JKU3HHU U MMPOBOJUTH
6.10
COOTBCTCTBYIOIIIUEC  BBIYUCJICHUA C [PUMCHCHUCM HO,Z[O6I/I$I n

TPUTOHOMETPUYECKUX (QYHKIUN (MONb3yiach, TIJae HEOOXOIUMO,

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




KaJIbKYJISTOPOM)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT coAepPKAHUA
6 ['eomerpus
Havansnele nouaTus reomerpun. Touka, npsiMasi, OTpe3oK, 1yd. Yroi. Buast
6.1 yrioB. BeprukanbHble M CMexHBIE yIvbl. buccekrpuca yrma. JlomaHnas,
MHOTOYTo/1bHUK. [lapannenbHoCTh U NEPHEHAUKYISIPHOCTD MPSMBIX
6.9 Cummerpuunble  gurypsl. OCHOBHBIE CBOICTBA OCEBOH CHMMETPHH.
' [Ipumepsl cUMMETPUN B OKPYXKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHUS C MOMOILIBIO LUPKYIS U JUHEHKU. TpeyroybHUK.
' Bricora, Mmenmana, OMCCEKTpHCa, UX CBOMCTBA
6.4 PaBHOOe/peHHBII W PAaBHOCTOPOHHUN  TpeyroibHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
65 CpoiicTBa M NOpPU3HAKM PABHOOEAPEHHOro TpeyronbHuka. IlpusHaku
' paBEHCTBA TPEYrOJbHUKOB
6. CBoiiCcTBa M NIPU3HAKU MapajuIeNbHbIX NpsAMbIX. CyMMa yIiioB TPEyTOJIbHHKA.
' BHelnue yriel TpeyrojibHUKa
[IpsimoyronbHbI  TpeyroiibHUK. CBOWCTBO MEJIWAHBI MPAMOYTOJIBHOTO
6.7 TPEYrOJbHUKA, IPOBEAEHHOM K runoreHyse. IlpusHaku paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpSIMOYronbHBIM TPEYTONBHUK C YIJIOM B
30°
HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OoiblmieM yriie W OoNblieli  CTOpoHE
TpeyroiabHuKa. [leprneHaAuKysp U HaKJIOHHAS
6.9 I'eomerpuyeckoe Mecto ToOdeKk. buccekrpuca yriia H  CepeIUHHBIN
' MEPIEeHIUKYISAP K OTPE3KY Kak FTEeOMETPHUUECKHUE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOpJa M JAUaMeTp, HX CBoicTBa. B3aumHoe
6.10 pacroNoKeHe OKPY)KHOCTH u mpsimoil. KacarenmpHas W cekymas K
OKPY>KHOCTH
6.11 OxpyXHOCTb, BHHCAHHas B yroi. BrucaHHas M omucaHHAas OKPYKHOCTU
' TpeyroiabHUKa
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8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

6 I'eomerpus

6.1 YersipéxyronpHuku. IlapamnenorpamMm, ero npu3Haku U CBOKWCTBA

6.2 [IpssmoyronbHUK, poMO, KBapaT, MX MPU3HAKK U CBOWCTBA

6.3 Tpamnenus, paBHoOOKas Tparneuus, e€ cBoiicTBa U mpu3Haku. [IpsamoyronbHas
' Tpamneuus

6.4 Merton ynBoenust meauanbl. LlenTpanbHas cummerpusa. Teopema daneca u
' TeopeMa O IPOMOPIUOHATBFHBIX OTPE3Kax

6.5 CpenHue TMHUM TpeyroyibHUKA U Tpaneuuu. L{eHTp mMacc TpeyronbHuka

6.6 [TonoGue TpeyronbHUKOB, KodddumueHt monodus. IlpusHaku momodus
' TpPEeYroiabHUKOB. [IprMeHenue nogooust npu peueHuH NPakTUIECKUX 3a1au

6.7 dopmynbl A7 UIOMAAW TPEYroibHHUKA, Mapajjenorpamma, pomba u
' Tpaneuuu

6.8 CpoiictBa 1miomangei reomerpuyeckux ¢uryp. OTHomeHHe rUIoLanei
' OJOOHBIX (HUTYD

6.9 Brruucnenne miomaneil TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KII€TYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
' MPaKTUYECKUX 3a]1a4

CuHyC, KOCHHYC, TaHI€HC OCTpPOro Yrjia MPSIMOYTOJbHOI'O TPEYroJIbHUKA.
6.11 OCHOBHOE = TPUIOHOMETPHUYECKOE  TOXKIECTBO.  |PUTOHOMETPUUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.10 BrucanHble W LEHTpalibHbIE YIJIBI, Yroj MEXIy KacaTelbHOH M XOpHaoil.
' VYribl MeXay XOpAamMHu U CEKYIIMMHU

6.13 Brnimcanubie 1 onucaHHbIC YETHIPEX YT ONbHUKH

6.14 B3anmHoe pacnonoxkeHue IBYX OKpyxkHocTed. Kacanuwe OKpyXHOCTEH.
' OO01ue KacatenbHbIe K IBYM OKPY>KHOCTSIM

9 KIIACC

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3UA N2 5 L®EOOCUUN PECMYBJIMKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1€CTBO. POPMYIIbI TPUBEICHUS
Pemenue tpeyronbHukoB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. PelieHue
6.2 MPAKTHYECKUX 3a/lad C HCIIOJIb30BAHHEM TEOPEMbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 IIpeo6pazoBanue mogodus. [Togodue COOTBETCTBEHHBIX AJIECMEHTOB
6.4 Teopema o Mpou3BEeIEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIACHUN OTPE3KOB
' CEeKYILIMX, TeOpeMa O KBajipaTe KacaTeabHOU
Bexkrop,  mnmmHa < (Monmysib)  BEKTOpa,  COHANpaBJCHHbIE  BEKTOPBI,
6.5 MPOTUBOIONOXKHO HAMpaBJICHHbIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OINEpallii HaJ BEKTOpaMu. Pa3noxeHne BEKTOpa 1mo IByM
HEKOJUTMHEAPHBIM BEKTOPaM
6. Koopaunatel BekTopa. CkansipHOe MPOU3BEICHUE BEKTOPOB, MPUMEHEHHUE IS
' HAXOXKJICHUS JJTUH U YTIIOB
JlekapTOoBbl KOOPAMHATHI HAa IUIOCKOCTH. YPAaBHEHUS MPAMOW U OKPY>KHOCTH B
6.7 KOOpAHMHATAX, MepeceueHre OKPYKHOCTEH U MpSMbIX. MeToa KOOpAUHAT U €ro
MIPUMEHEHUE
6.8 [TpaBuiIbHBIE MHOTOYTOJILHUKH
6.9 Jnuna oxkpyxHoctH. ['pagycHas u paguaHHas Mepa yria, BbIUMCICHHUE JUIUH AyT
' OKPY>KHOCTEH
6.10 [Tnomans kpyra, ceKTopa, CerMeHTa
™ JIBKeHHUS TIJIOCKOCTM M BHYTPEHHHE CHUMMETpHH (uryp (dIeMeHTapHbIe
' npencrasienus). [lapannensusiii nepenoc. [loopor
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OFPA30OBAHUS

Kon IIpoBepsiemble TPeOOBaHNS K NPeAMETHBIM pe3ybTaTaM
NMpoBepsIeMOro 0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOI'O
TpedoBaHus o01ero odpasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOXECTBO, IOAMHOMKECTBO,
olepaluy HaJ MHOXECTBAMHU; YMEHHUE OIEepUPOBATH IOHATUSAMMU:
rpad, cBs3HBIA Tpad, AepeBOo, LUKI, NPUMEHSITh UX MpPHU PELICHUU
3aJa4; yMEHHE HCIIOIb30BaTh Tpaduueckoe MpeacTaBIeHue MHOXKECTB
JUIsL OIIMCAHUS PEATbHBIX MPOLECCOB U SIBICHUH, IIPU PELICHUN 3a7a4

U3 JPYrux y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATHSMU: OMpEEIeHUE, aKCuoMa, Teopema,
JIOKA3aTelIbCTBO;, YMEHUE pACIO3HABaTh MCTUHHBIE W  JIOKHBIE
BBICKa3bIBaHMS, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI, CTPOHUTH

BBICKA3bIBAHUS U OTPULIAHUA BBICKA3bIBAaHU M

YMeHHe omnepupoBaTh IMOHATHIMH: HATypaJbHOE YHCIO, MPOCTOE M
COCTaBHOE YMCIIO, JEIMMOCTb HATypaJbHbIX YHCEN, MPU3HAKU
JEUMOCTH, IEJI0€ YHUCIIO, MOAYJIh YHCIA, OOBIKHOBEHHAas IpoOb M
JecsTUYHas poOb, CTAaHIAPTHBIA BHUJ YKCIIA, PAIIMOHAIBHOE YHUCIIO,
3 UPpALMOHATILHOE YHCI0, apu(PMETHYSCKUH KBaJpaTHBIM KOPCHb,
YMEHUE BBINOJIHATH JEHUCTBUS C  YHUCIAMH, CpPaBHUBATb U
YHOPSII[O‘-II/IBaTb qucia, HpGI[CTaBJISITB qyuciia Ha KOOpI[HHaTHOfI
NpsIMOM, OKPYIJIATh 4YHMCIIA; YMEHHE JelaTh MPUKHUIKY U OLCHKY

pe3yiibTara BBIYMCIICHUH

YMeHue onepupoBarh MOHATHUSAMHU: CTENEHb C IEJIBIM I10Ka3aTesieM,
apudmeTnyecKuil KBaJpaTHBIH KOpPEHb, MHOTOWIEH, ajlreOpanyeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HATypajbHOH CTENeHU
Oonpllle eIMHUIIBI; YMEHHE BBINOIHATH pacuéTel 1O (opmyiam,
npeoOpa3oBaHus LEbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUN U
BBIPDAKEHUM C KOPHSIMH, PA3JI0KEHUE MHOTOWICHA HAa MHOXHTENH, B
TOM 4YHCI€ C MHCIOJIb30BaHUEM (OpMyYNl pa3HOCTH KBaJApaToB U

KBaJpara CyMMBI U Pa3HOCTH

5 YMeHue OIICPUPOBATH IMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHC C
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OIIHOW MEPEMEHHOW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHUE pelaTh JIMHEHHbIE U KBAJpaTHbIE YPABHEHMUS,
IpOOHO-paIlMOHAIPHBIC YPAaBHEHHSI C OJHON TMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEMHBIX YpaBHEHMI, TMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOM
IEPEMEHHOM, B TOM YHUCJIE MPU PELICHUH 3a1a4 U3 APYrUX MPEIMETOB
U TPAKTUYECKHX 3a7a4; YMEHUE HCIOIb30BaTh KOOPAMHATHYIO
OpsIMYI0O U KOOPAMHATHYIO TUJIOCKOCTh JUIS H300pakKeHUs pelIeHHM

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMA: QYHKIUA, Tpaduk QYHKINH, HYIH
¢byHKIUH, IPOMEKYTKU 3HaKOIOCTOSHCTBA, MIPOMEIKYTKHU
BO3pacTaHus, YyObIBaHUS, HaWOONbIlEe M HAaUMEHbIEE 3HAYCHUS
GbyHKIUY; YMCHHE OIIePUPOBATH MOHSTHSIMH: npsimast
MIPOTTOPITUOHAIILHOCTD, JTHHECHHAS (DYHKIWS, KBaJpaTUIHAS (PYHKIIHS,
oOpaTHasl TIPONOPIMOHAIBHOCTh, Tapabona, rurepOoia; yMeEHHE
CTpoHTh rpaguku GYHKIIUN, UCTIONH30BATh TPapUKU ISl ONIPEICTCHUS
CBOWMCTB TIPOIIECCOB U 3aBUCUMOCTEH, JJIs PEIICHUs 3a7ad U3 JIPYrux
Y4eOHBIX TMPEAMETOB W PEATbHOW IKU3HW;, YMCHHE BBIPAXKATh

(1)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue OIEepUPOBATh TIOHATHUSIMU ; MOCJIEI0BATEILHOCTD,
apudmernyeckasi U TeOMETpUYECKass  MPOrPEecCUu;  yMEHHeE
7 WCIONb30BaTh CBOMCTBA IMOCIENIOBATENBHOCTEH, (GOPMYIBI CyMMBI U
o0IIero 4jeHa MpU PEIIeHUH 3a/la4, B TOM YHCIE 3a1ad U3 APYruX

y4eOHBIX MPEAMETOB U PEeaTbHOM KU3HU

YMeHue pemarb 3aaud pa3HbIX TUIIOB (B TOM YHCJIE€ Ha MPOLIEHTHI,
JOTM W 4YacTH, JBW)XEHHE, paboTy, IIEHy TOBapOB U CTOMMOCTH
MOKYTIOK U yCJIYT, HAJIOTH, 331a4 U3 00JIaCTH YIpaBJICHUS JINYHBIMU U
8 CeMEMHbIMH  (UHAHCAMM); yYMEHHE  COCTaBISITb  BBIPAKEHUS,
ypaBHEHUsl, HEPABEHCTBA W CHUCTEMbl 1O YCJIOBHIO 3aJiayH,
UCCJIEZIOBATh MOJYYEHHOE PEILICHUE U OLIEHMBAaTh IPaBI0NOJ00HOCTD

IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHIMU: (PUrypa, TOUKA, OTPE30K, MpsMasi,
Jyd, JIOMaHasi, yrojl, MHOTOyrOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN

U PaBHOCTOPOHHUI TPEYrojbHUKH, MPSIMOYTOJIbHBIA TPEYroJbHUK,

MCAHUaHa, 6I/ICCCKTpI/ICEl U BbICOTAa TPCYIOJIbHUKA, LIeTHpéXyl’OJ’IbHI/IK,

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




napajiesiorpaMM, pomO, TNPSAMOYrOJIbHHMK, KBajpaT, Tpareuus;
OKPY>KHOCTb, KpPYT, KacaTellbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; yMeHue peuarhb 3ajaud, B TOM YHCJIE U3 MOBCEIHEBHOU
KHU3HM, HAa HAXOX/JIEHUE I'€OMETPUUYECKUX BEJIMYMH C IPUMEHEHHEM

U3YYEHHBIX CBOMCTB (UTyp U (PakToB

YMeHue onepupoBaTh IOHATUSAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; MapajyIeIbHOCTh M MEPNEHAUKYISPHOCTh TMPSMBIX,
yrojll MeXAY HpsSMbIMH, NEPHIEHIUKYJSAp, HAKIOHHAs, NPOEKIu,
10 nonobue Guryp, nogo0HbIE TPEYTOJbHUKHA, CHMMETPUS OTHOCUTEIBHO
TOYKM U TPSIMOM; YMEHHME paclo3HaBaTh PaBEHCTBO, CUMMETPUIO U
nogobue Quryp, napaiebHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX B

OKPY’KaIOIllEM MUDE

YMeHue onepupoBaTb IOHATUSAMHU: [UIMHA, PACCTOSHHUE, YIOJ
(BemMuMHA yria, CUHYC W KOCHHYC yrjla TPEYroJIbHMKA), IJIOIIA[b;
YMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOIEM
MHUpE; YMEHHE MpPUMEHATh (GOpPMyJbl MEpUMETpa U  IUIOMIATU
11 MHOI'OYTI'OJIbHUKOB, JUIMHBI OKPY)KHOCTHM M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO TapajuIeNeNNNela; YMEHHE NPUMEHATh NPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpuUrOHOMETpUYECKHE COOTHOIICHUS IS

BBIYMCJIICHUA TJINH, paCCTOHHHﬁ, nnoma/:[eﬁ

YMenue wuzo0paxarb IUIockue (GUIypel M HX KOMOWHALWH,
19 [IPOCTPAHCTBEHHbIE (GUIYphl OT PYKH, C IOMOIIBIO UYEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OIIKMCAHUTIO

VYMmenue OIICpUPOBATH IIOHATUAMMU MMpsAMOYT OJIbHAsA CHUCTCMa
KOOpJUHAT, KOOpAWHAThI TOYKH, BCKTOp, cymma BCKTOPOB,
13 MMPOU3BCACHUC BCKTOpPA HA YHUCJI0, CKAIAPHOC IMPOU3BCACHUC BECKTOPOB,
YMCHHUEC HCIIOJIB30BaTb BCKTOPbI W KOOPAWHATBI AJIA MPCACTABJICHUA
JaHHBIX MW PpCIICHUSA 3alda4, B TOM YHUCIIC H3 APYIrUX y‘IC6HI)IX

npeaIMCTOB U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh IMOHSATHSMHU: CTOJOMKOBBIE M KPYrOBbI€
14 qUarpamMMmbl, TaOnWIbl, cpeaHee  apudMeTHUecKoe, MeauaHa,

HauOoNbIllee W HAMMEHBIIEE 3HAYCHHUS, pa3Max YHCIOBOrOo HaOopa,

YMEHUE  U3BJIEKaTh, HHTEPIPETUPOBATb H  NPEOOpPA30OBBIBATH
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nH(pOPMALIMIO, TPEJACTABICHHYI0 B TaOMMIlaX M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOICTBA M XapaKTEPUCTHKU pEAJIbHBIX IIPOLIECCOB U
SBJICHUM; yMEHHUE paclo3HaBaTb W3MEHUMBBIE BEIUYMHBI B

OKpY’KaIoIlleM MUpe

YMeHue onepupoBaTh MOHATHAMM: CIYYalHBIA ONBIT (CIIy4ailHbBIN
SKCIIEPUMEHT), dJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXOM)
CIIy4alflHOTO OIbITa, CIy4ailHOe COOBITHE, BEPOATHOCTh COOBITHS;
YMEHUE HaXOJUTh BEPOSTHOCTH CIy4YailHBIX COOBITHI B OIBITaxX C
PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, YMEHHE pellarh
15 3a/1a4u METOJIOM OpPraHW30BaHHOTO Tepedopa M C HCIOJIb30BAHHEM
IpaBWJia YMHOXKEHUS; YMEHHE OIICHHBATh BEPOATHOCTH pPEabHBIX
COOBITHI M SIBJICHUH, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPYKAIOIIEM MHpPE H B JKU3HH;
3HaKOMCTBO C TIOHSITHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIINX YKCET U €0 POJIBbIO B MACCOBLIX ABJICHHUAX

YMeHue BbIOMpaTh NOAXOISAIIMNA M3YYEHHBIM METON Ui pEelIeHUs
3a/la4d, IPUBOAUTH IIPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOAE U KU3HU, PACIIO3HABATH IIPOSABIICHUE 3aKOHOB MATEMATUKHU B
16 HUCKYCCTBE, OIIUCBIBATh OTAEJbHBIC BBIJAIOIINAECS  PE3yJbTaThl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTHS MAaTEMaTUKM KaK HayKH, IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOU

U BCEMUPHOH MCTOpUU
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Yucna 1 BBIYUCICHUS

11 HarypanbHble u nensie yncia. [Ipu3Haky AeIMMOCTH LEbIX YHCell

1o OOBIKHOBEHHBIE W JIECATUYHBIE  JPOOM,  TMPOIEHTHI, OECKOHEYHBIC
' nepuoaAnYecKue apoou

13 PanmonanpHple uucna. ApudpMeTHUECKHE OIepaluy C  paldOHATbHBIMU
' qrCIaMu

14 JleiictBuTenpHbIe YHcla. ApU(PMETHUECKHUE OINEepaluu ¢ ACHCTBUTEIHLHBIMU
' YUCIaMHu

L5 [MpubnukEéHHbIC BBIYHUCICHUS, TpPaBHIa OKPYIJCHUS, MPHKHAKA U OIICHKA
' pe3yabpTaTa BIYMCICHUN
2 Anrebpandeckre BhIpaKCHUS

2.1 bykBeHHBIC BhIpaKeHUS (BBIPAKECHUSI C IEPEMEHHBIMU )

25 Crenenp ¢ menbiM mokaszareneM. CTeneHb C pPaIMOHAIBHBIM ITOKA3aTelIeM.
. CBoiicTBa cTenieHU

2.3 MHorousnensl

24 Anrebpandeckas 1po0b

”s Apudmernueckuit KOpPEHb HaTypajgbHOU CTEIICHH. JHelictBus c
' apugMeTHYECKUMU KOPHSIMU HATYpPaIbHON CTENEHU
3 VYpaBHEHUS 1 HEPABEHCTBA

31 [lenple u apoOHO-palMOHANBHBIE ypaBHeHHs. CHCTEMBI W COBOKYIHOCTH
' YpaBHEHUI

39 Lensie m apoOHO-paloHaNbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemenme TekCTOBBIX 3a1a4

4 YucnoBble MOCe10BaTeIbHOCTH

4.1 ITocnemoBaTenLHOCTH, CIIOCOOLI 3aJaHUs IT0CIIEA0BATEILHOCTEN

4.2 Apudmernueckass W reoMmeTpudeckas mporpeccun. DopmMyiia  CIOXKHBIX
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MPOIIEHTOB
5 OyHKIMH
OyHKIUA, cnocoObl  3amanus  ¢GyHKuu. ['paduk  yHkmuu. OOmacth
OTIpe/IeTICHUs] U MHOXKECTBO 3HadeHni pyakuuu. Hymu ¢pyakmun. [TpomexyTku
5.1. 3HAaKONOCTOSHCTBA. [IpoMexyTku MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U
MUHUMYMBI (pyHKnuu. Haumbonbliee W HauMeHbIee 3HaueHUE (DYHKIMHM Ha
MIPOMEXKYTKE
6 Koopaunatel Ha IpsIMOM U TJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHoOroyroasHUKA
7.4 OKpy»KHOCTb U KpyT
7.5 N3mepeHne reoMeTpuIecKiX BeIMUYNH
7.6 BekTopsl Ha MII0CKOCTH
8 BeposTHOCTh B cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHuoxecTBa
8.5 I'pacer
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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