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INOACHUTEJIBHAS 3AIINCKA

['eomeTpust KaKk OIMH M3 OCHOBHBIX Pa3JeJIOB HIKOJIbHOM MaTeMaTHKH, UMEIOLIUI cBoei
LEeNbI0 00ECIeYnTh H3Y4YEeHHUE CBOWCTB W pa3MepoB (UTYp, WX OTHOWICHHA M B3aUMHOE
pacIoyio’KeHHe, OMMPAECTCs Ha JIOTMYECKYH0, JOKa3aTelbHYH JMHUIO. LleHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O OOIET0 00pa30BaHMs 3aKII0YACTCS B TOM, YTO 0OydJaronuiics
YUUTCSl HPOBOJIUTH JOKA3aTENIbHbIE PpAacCyXICHHs, CTPOUTh JIOIMYECKHE YMO3aKIHOUEHMUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccy’KIeHHs «OT IPOTUBHOI0», OTJIMYATh CBOICTBA OT NMPHU3HAKOB, (JOPMYJIMPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoii nienpo u3yueHus reoOMEeTpHH SABISETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/lad, BCTPEUAIOLIUXCS B peajbHOU
#u3HU. OOydarolmuiicss TODKEH Hay4dMThCS OIPENeNIUTh T'€OMETpUUYEecKyro (urypy, omucarb
CIIOBaMHU JAHHBIN 4YepTEX WIM PUCYHOK, HAMTH IUIOLIA/b 3€MEJIBHOIO YYacTKa, PacCuUTaTh
HEOOXOMMYI0 JJIMHY OITOBOJOKOHHOIO KaOens wuium TpeOyemble pa3Mmepbl rapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAasi, BHIUYMCIIUTENbHAS JUHUS B U3YYEHUHM I'€OMETPUH.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOyYaroIIUiics y4yuTCcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEaIbHbIX JKU3HEHHBIX CUTYyallMil, MNpPOBOAUTH BBIYUCICHUS U
OLIEHUBATh aJICKBATHOCTb [IOJyYEHHOI'O pe3yJibTaTa.

KpaiiHe BaXHO MOAYEPKUBATH CBA3M T'€OMETPUU C JPYIMMH YYEOHBIMHM MPEIMETAMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACNCHHUS  TIeOMETPUYECKUX (QUIryp U TOHATHI,
JIeMOHCTPUPOBATH MMPUMEHEHHE MOJYYSHHBIX YMEHHUH B (PU3HMKE U TEXHHUKE. DTH CBSI3U Hanboee
SpPKO BUJIHBI B TeMax «BekTopel», « Tpuronomerprudyeckue cOOTHOUIEHUD», «MeTol KOOpAUHAT
u «Teopema [Tudaropar.

VYuebHblit Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE pPa3Jiesibl COAEPIKAaHUS:
«l'eomerpuueckne GUTypsl W HUX CBOWCTBa», «VI3MepeHHE TeOMETPHYECKHX BEITHUUHY,
«/lekapToBBI = KOOpAMHATBI Ha IIOCKOCTW», «BekTopel», «/IBMKEHMS  IUIOCKOCTWY,
«IIpeoOpazoBanus mog00U.

Ha uzydenue yuebHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yaco (2 yaca B HeleN0), B 9 kimacce — 68 vacoB (2 Jaca B
HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HauvanpHele nmonsTus reomerpun. Touka, mpsimas, OTpe3OK, Jyd. Yros. Bunabel yrios.
BeprukanpHple UM CMEXHBIE yIubl.  buccekrpuca yria. Jlomanas, MHOIOYTOJbHUK.
[TapaymienbHOCTD U NEPIEHIUKYJISAPHOCTD IIPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [IpuMepsl cuMMeTpuu
B OKpPY KaroIleM MUpE.

OcCHOBHBIE TIOCTPOEHHUS C IIOMOIIbIO LMPKYJIs M JuHeiiku. TpeyronbHuk. Boicora,
MezuaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOepeHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M NpPHU3HAKM DPAaBHOOEAPEHHOro TpeyrosbHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU MapajuleNbHbIX NpsiMbIX. CyMMa yriloB TpeyrojbHuKa. BHemHune
YTJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYTIOJIBHOIO TPEYTOJBHUKA,
npoBeNEHHOW K runoreHy3e. llpu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[IpsiMOYyTOJIbHBIN TPEYTOJIIBHUK C YIiaoM B 30°.

HepaBenctBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOU,
TeopeMa o 0oJIblIeM yrie U 60bIIeH cTOpoHe TpeyronbHUKA. [lepneHIuKysp 1 HaKJIIOHHAS.

I'eomerpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAUHHBIM INEPIEHIUKYISAP K
OTpE3KY KaK FreOMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBOIicTBa. B3anMHoe pacroyioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpYKHOCTH. OKpY»KHOCTb, BIIMCaHHas B
yroj. BrincanHas 1 onucaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpauku. [lapamnenorpamm, €ro npu3HAaKd W CBOMCTBA. YacTHbIE cCiryyau
napaienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpamnenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
IIPONOPIMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[TogoOue TpeyroapHUKOB, KodpduimenT nomaodus. [lpusnaku mogoOus TPEyroJIbHHUKOB.
[TprMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a]1ay.

CaolicTBa miomaae reomerpuueckux ¢uryp. @opmyibl Ais MIIOWEAAN TPEYToJIbHUKA,
napanjenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0IIaei MoJ00HBIX GUryp.

Brruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Ilucdaropa. [Ipumenenue teopemsl Iludaropa mpu pemeHur HPaKTUYECKUX
3az1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YIJIa IpsMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyakmuu yriios B 30, 45 u 60°.

BnucanHblE M LIEHTpaJIbHBIE YIVIBI, YIOJ MEXKIY KacaTeJIbHOM M XOpAOW. YTIIbl MEXKIY
XOpAaMM U  CEeKyluMH. BrnucanHble W OnucaHHBIE YETHIPEXYTONbHUKU. B3aumHoe
pacrionio’)keHre ABYX OKpyxkHocTed. Kacanume okpyxnoctei. OOmme kacarenbHble K IBYM
OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TaHreHc yriaoB oTr 0 mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE
TOXKJeCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M TeopemMa CHUHYCOB. Pemnienue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogobusi. [logobre coOOTBETCTBEHHBIX SJIEMEHTOB.
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Teopema 0 Ipou3BeeHNN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bekrop, nnuHa (MOAysb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IPOTUBOIOIOKHO
HaIIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalUy HaJ
BEKTOpaMH. Pa3nokeHue BeKTOpa 1o IByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BeKTOpa.
CKaHHpHOG MMPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JIA HAXOXIACHUS JJIMH U YTIJIOB.

JlekapToBbl KOOpPAMHATBI Ha IIOCKOCTH. YPaBHEHUS MPSIMOW U OKPYXXHOCTH B
KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U NIPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

ITpaBriibHBIE MHOTOYrOJIbHUKU. [JIMHA OKpY>KHOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxkHocTel. [limomans kpyra, ceKTopa, CErMeHTa.

JIBMDKEHUS IJIOCKOCTH U BHYTPEHHUE CUMMETPHUH (PUTYp (JIEMEHTapHbIE NIPEICTABICHHS).
[TapannensHbIi iepenoc. [1oBopoT.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHMS HporpaMMmbl yuyeOHoOro kypca «l'eomerpusi»
XapaKTepU3yIOTCH:

1) naTpuoTHYecKoe BOCIINTAHME:

IIPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCUICKOM MAaT€MaTUKH,
LICHHOCTHBIM OTHOIIEHWEM K JOCTH)KCHHMSAM POCCHUMCKHX MAaT€MAaTHMKOB W POCCHUHCKOU
MaTEMaTUYECKOH ILIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKEHUH B APYTUX HayKaX M IPHUKIAJHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBINOJIHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allud €ro Ipas,
NpPEJCTAaBICHUEM O MaTeMaTUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, TPOLIETyp TPaKIaHCKOTro oOIiecTBa (HampuMmep, BbIOOPHI, OIMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MpPOOJeM, CBSI3aHHBIX C NMPAKTHUECKUM MPUMEHEHHEM JIOCTHXKEHUH
HAyKH, OCO3HAHHEM BaKHOCTHU MOPAIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE€ B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTH4YeCKOro 0Opa30BaHUs Ha MPOTSHKEHUHU Bcel
YKU3HU JJIs1 YCIIEITHON MPOQEeCcCCUOHANbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOIHUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOEHHEM MHIMBHUIYaJbHOM TPaeKTOPUM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY U 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKJICHHH, YMEHUIO BUIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMSA:

OpUEHTale B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTHUYeCcKOl HayKu Kak c(epbl 4elOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTUS U
3HAUYMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMaTUKU U MaTeMaTH4ECKON
KyJIbTYpOH Kak CpeICTBOM TIIO3HAHWS MHUpPA, OBJIAJACHUEM MPOCTEHIIMMHU HaBbIKaMU
MCCIIEIOBATENBCKOM 1E€ATENBHOCTH;

6) ¢usnueckoe BocnuTaHMe, (¢GopMHpOBaHHMEe  KYJBTYpPbl  310POBbS W
IMOLMOHAIBLHOIO 0JIArONOTyYHsi:

FOTOBHOCTBbIO NPHUMEHATh MAaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOEro 3J0pOBbs,

BCACHUA 310pOBOI'0 06pa3a KHU3HHU (S,Z[OpOBOC IIUTaHUC, CGaHaHCI/IpOBaHHLIfI PECIKUM 3aHATHN U
Crp. 5



OT/bIXa, peryisapHas Quznueckas aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBBIKA DPEQIICKCHU,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpUEHTAllMe Ha NMPUMEHEHUE MaTEeMaTHYECKMX 3HAHUM JUIsl pellieHus 3ajad B obsactu
COXPAHHOCTH OKpYXalolle cpefbl, IMJIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCIIEACTBHIA ISl OKPYKAIOMIEH Cpeibl, 0CO3HAHUEM TII00AIBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JieM U myTel UX peleHus;

8) aganTanus K U3MEHAOIIMMCS YCIOBUSAM COIHAILHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSIX HEOMNPEICIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NESATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OIIBITA IPYTHUX;

HEOOXOMMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMYIUPOBATH UACH,
IIOHATHUS, TUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduIuTh COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHD CHUTYallMIO, BOCIPHHHMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
neicTBus, GOPMYIHPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble 1oruyeckue aeicTBUA:

® BBUIBISITh M XapaKTEpU30BAaTh CYLICCTBEHHBIC NMPU3HAKKM MaTEMATUYECKHX OOBEKTOB,
HNOHATUHM, OTHOLICHUH MEXAYy MNOHATHIAMH, (OPMYJIMPOBATH ONpEAETICHHUS IOHATHIH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALUK, OCHOBAHUS JJIsi 0000IIEHUS 1
CpaBHEHMsI, KPUTEPUH ITPOBOIUMOI0 aHAIN3a;

® BOCIPUHHMMATh, (OpMyIUpOBaTh U NPeoOpa3OBHIBaTh CYXKACHUSA: YTBEPIUTEIbHbIE U
OTpHIIATENIbHbIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

® BBIIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NMPOTUBOpEUUs B (akTax,
JAHHBIX, HAONIONEHUSIX M YTBEPXKACHUSX, NpearaTh KPUTEPUH IS BBISBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAETYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKIIOYeHUH, YMO3AKIIOYSHUH 110 aHAJIOTHH;

e pa3duparh JOKa3aTeIhCTBA MATEMATUIECKUX YTBEPKACHUH (TIpPSMBIEC U OT MMPOTUBHOTO),
IPOBOJUTH CaMOCTOATEIbHO HECIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTH4YeCKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTALWIO, TIPUBOIUTH MPHMEPHl M KOHTPIPHUMEPHI, 00OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BpIOMpaTh CrmoOcO0 pemeHus y4eOHOH 3anaud (CpaBHMBATH HECKOJIBKO BapHaHTOB
peleHns, BRIOMpaTh HanOoJee MOAXOIAIINNA C YIETOM CaMOCTOSITENIFHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciiefoBaTeIbcKue 1eiCTBUA:

® WCHOJB30BAaTh  BOMPOCHI  KaK  HWCCIIEAOBATENLCKUH  MHCTPYMEHT  TIO3HaHUS,
(bopMyIHMpOBaTH BONPOCH], (PUKCUPYIOIIME MTPOTUBOPEUHE, IPOOIeMy, CaMOCTOSTEIHHO
yCTaHABJIMBATh UCKOMOE W JaHHOEe, (OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

® [POBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECIOXXHBIM SKCIIEPHUMEHT,
HEOOJNIbIIIOE  WCCIIEIOBAHWE TI0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOOM;
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camMoCTOsITeNIbHO  (hopMynupoBaTh 000OIIEHHMST W BBIBOJABI IO  pe3yjbTaTam
POBEIEHHOTO HAOMIOEHUS, MCCIEIOBaHUs, OLEHUBATH JIOCTOBEPHOCThH IOJyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHHIA;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOLECCA, @ TAKXKE BBIIBUIaTh MPEINOI0KECHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH HH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
peLIeHNs 3a1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BbIOUpaTh opMy MpecTaBlieHuss WHGOOPMALIUK U WUIIOCTPUPOBAThH PelllaeMble 3a/1adyu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WIIH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENTLHO.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le JelcTBHUA:

BOCIIPUHUMATE U (OPMYJIMPOBATH CYXKICHHSI B COOTBETCTBHH C YCJIOBUSMHU W EISIMH
oOmIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPRXKATh CBOIO TOYKY 3pCHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOAY PEUICHHS 3a]la4i, KOMMEHTHPOBATh
MIOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 0OCYKIEHUS 3a7aBaTh BOMPOCH! MO CYIIECTBY 00CYKIaeMOW TEMBI, MPOOICMBI,
pelaeMoi 3a/1auM, BhICKa3bIBaTh MJICH, HAIICIICHHBIC HA IOMCK PELICHHS, COMOCTABIATh
CBOM CYXKIICHUS C CYXICHHUSMHU JPYTUX YYaCTHUKOB JHAIOra, OOHAPYKUBATH Pa3lINIKeC
U CXOJICTBO TMO3WIMHA, B KOPPEKTHOH ¢Gopme (HOpMYITHUpOBATh pPa3HOIIACUS, CBOH
BO3PaKCHUS;

MPEJICTABISITh PE3yIbTaThl PEIICHUS 33J]a4M, SKCIICPUMCHTA, UCCIICIOBAHUS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (PopMaT BBICTYIUICEHHS C y4€TOM 3ajad MpPE3eHTAlUd U
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh M MCIIOJIH30BaTh MIPEUMYIIIECTBA KOMAHTHOW ¥ WHIUBHUIyTLHON pabOTHI TIpH
pelieHnr yueOHbIX MaTeMaTHUeCKUX 3a7ay;

MPUHUMATH IIeJIb COBMECTHOM AESITENbHOCTH, MIAHHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThI, pacrpeesaTh BHIBI paboT, JOrOBapUBATLCS, 0OCYXIaTh TPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00Cyk1eHus1, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YacTh Pa0OTHI M KOOPIUHUPOBATH CBOM JCHCTBHS
C IPYTUMU YJIEHAMHU KOMAaHJIbI, OI[EHMBATh KA4Y€CTBO CBOETO BKJIa/a B OOIIMH MPOIYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3ajauyd (WIK €ro 4acTb),
BbIOMpaTh C€HocoO pemeHuss ¢ Y4ETOM HMEIOLUXCS PEecypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUIN € y4ETOM
HOBOM MH(OpMaIUu.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

BJIaACTH criocodoamMu CaMOIIPOBCPKH, CAMOKOHTPOJIA HNpoHecCa U pPe3yJibTaTa PCIICHUA
MaTeMaTH4eCKOM 3aga4u,
nNpeaABUACTL TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH IPH PCHICHUH 3ada4dv, BHOCHTb
KOPPEKTHUBBI B ACATCIIBHOCTh HAa OCHOBE HOBBIX O6CTO$IT€J'II)CTB, HaMJICHHBIX OH_II/I6OK,
BBIABJICHHBIX prHHOCTeﬁ;
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® OILICHUBATh COOTBETCTBHE pe3yjibTaTa JNEATEIbHOCTH MOCTABJICHHOMN L€ U YCIOBHSIM,
OOBSCHATH MMPUYUHBI JOCTHKCHUS WM HEJOCTHIKCHHUS [EJIM, HAXOIUTh OIMHUOKY, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K konmy oOyuenuss B 7 kJacce oOydarOUIMiics MOMYYHUT CIEIYIOIIUE MpPEAMETHBIE
pE3yJIbTaThI:

Pacno3naBate W3ydeHHBIE TE€OMETPHYECKHE (UTYpPBI, ONPENeNsiTh HUX B3aUMHOE
pacIoyio’keHne, HU300pakaTb I'€OMETPUUYECKUE (UIYpbI, BBIIOJIHATH UYEPTEXKU I10 YCIOBUIO
3anaud. M3MmepATh JIMHEHHBIE M YIVIOBBIC BEIMYMHBL. Pemars 3a1ayv HAa BBIYUCIICHUE IJIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMUYUH IIPEIMETOB B PEAIbHOMN >KHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

Ctpouth 4epTekM K F€OMETPUYECKHUM 3a/1a4aM.

[Tosp30BaTbCsd IpPU3HAKAMU PABEHCTBA TPEYIOJbHUKOB, MWCIIONb30BaTh IIPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3aa4.

ITpoBOAUTH JTOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUYECKUX TEOPEM.

Ilonb30BaTbcs MpPU3HAKAMU PABEHCTBA IMPSIMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MNPAMOYIOJBHOIO TPEYrOJbHUKA, B PpELICHUU
FEOMETPUYECKUX 3a7ad.

OnpenensaTb NapauleIbHOCTh NPSAMBIX C INOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cexymasd. OnpenensaTh NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYTOH IIPSIMOM.

Pemiats 3a1aun Ha kieT4aToi Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIE 3HAYEHHS YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BAaHMEM CYMMbBl YIVIOB  TPEYTOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BAaHHBIX IPH IMEPECEUYECHUU IBYX MapauleIbHbIX
IpsIMBIX ceKylIel. PemaTe npakTnyeckue 3aaun Ha HAXOKJIEHHUE YITIOB.

Brageth noHsATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONPEENATh OUCCEKTPUCY yIiia
Y CEpEAVHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

@opMyIMpPOBATH ONPEACIICHNUS] OKPYKHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPY’KHOCTH,
II0JIB30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILICHUU 3a/ad.

Brnaners moHsATHEM ONMCAaHHOM OKOJIO TPEYTOJIBHMKA OKPYKHOCTH, YMETh HaXOIUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHCHI YIJIOB TPEYrOJIbHUKA IepeceKkaroTcs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYJSAPBl K CTOPOHAM TpPEYrOJIbHUKA
IIEPECEKAIOTCS B OJHON TOYKE.

Brnamerp noHATMEM KacaTeNbHOM K  OKPYXHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NEPIEHIUKYJISIPHOCTH KAacaTEIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[lonp30BaTbcs MPOCTEMIIMMM TE€OMETPUYECKUMH  HEPABEHCTBAMH, ITOHUMATh UX
MIPAKTUYECKUNA CMBICIT.

IIpoBOINTHE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TOMOILBIO LIUPKYJIA U TUHEHKH.

K koniy oOyuenuss B 8 kJacce oOydaromuiics MOMYYHUT CIEIyIOIIUE NpeIMETHbIE
pE3yJIbTaTBI:

PacriozHaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I0JIb30BaThCS HMX
CBOMCTBAMH IIPU PEIICHUH T€OMETPUYECKUX 3a1a4.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUECHUS MEIMaH TPEYrojbHUKA (LIEHTpa Macc) B
pEIIeHnN 3a1a4.

Bnagets nonsTHEM cpenHEN JMHUM TPEYTOJbHUKA M TpaleluH, NPUMEHITh UX CBOWCTBA
IIpU pPEIIEHHH reoMerpudeckux 3anad. [lome3oBatecs Teopemoinn Pameca W TeopemMod O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIECHUS MPAKTUYECKUX 3a/1a4.
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[TpuMeHATH pU3HAKY OO0 TPEYTOIBHUKOB B PEIICHUH F€OMETPUUECKUX 3a/au.

[Tons3oBatbest Teopemoit [Iudaropa ans pemieHUs T€OMETPHUECKUX M MPAKTUYECKUX
3aga4. CTpOUTH MaTEMaTHYECKyl0 MOJENb B NPAKTUYECKMX 3aJadax, CaMOCTOSTENbHO AEIaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIIME JUIMHBI.

Bnagers NOHATHSAMHU CHHYCa, KOCHMHYCAa M TaHIE€HCa OCTPOro yrjla HpsIMOYTOJIBHOIO
TpeyrojabHuKa. I101b30BaThCS 3STUMHU MOHITUSMH JUISl PEIICHUS TPAKTUUECKUX 3ajau.

Bbuucnare  (pa3nuuHbIMM - clioco0aMu)  IUIOIIAJAb  TPEYrolbHUKA M IUIOLIAIU
MHOTOYTONBHBIX  (uryp (monp3ysch, TA€ HEOOXOIUMO, KaJIbKylIaTopom). I[IpuMeHsTh
IIOJIy4YE€HHBIE YMEHMS B IPAKTUYECCKUX 3a1a4ax.

Bragerp NOHATHAMM BIMCAHHOTO U LIEHTPAJIBHOIO YIJa, HUCIOJIb30BaThb TEOPEMBI O
BIIMCAHHBIX YIUIaX, yIJIax MEXAY XOopJaMH (CEeKyLIMMM) U YIile MEeXIy KacaTeIbHOH U XOpAOoH
IIPU PELICHUU T€OMETPUUYECKUX 3a/1ay.

Bnagers MoHATHEM ONMCAHHOTO YETBHIPEXYTOJIBHHUKA, NIPUMEHATh CBOMCTBA ONMCAHHOIO
YeThIPEXYTOJbHUKA IIPU PELICHUH 33/1a4.

ITpuMeHATh NOJyYEeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTH4YECKHE MOJEIH IS
3a[a4 peaybHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 1010015
U TPUTOHOMETPHH (II0JIb3YACh, IIe HEOOXO0AUMO, KAIbKYJISTOPOM).

K xoniy oOyuyeHuss B 9 kJjiacce 0OOydYarOIMICS MOJYYUT CICAYIOMIUE MPEIMETHBIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETpUUYECKHE (QYHKIUU OCTPHIX YIJOB, HAaXOJUTb C HUX IOMOIIBIO
pasM4yHble  BJEMEHThl  MPSMOYTOJbHOIO  TPEYrojbHUKA  («pelIeHHe MPSIMOYTOJbHBIX
TPEYTOJILHUKOB»). HaxoauTh (C MOMOILIbIO KaNbKYJISATOPA) AJIMHBI M YIJIBl U1 HETaOIMYHBIX
3HAUYEHUH.

[Tonp30BaTbest GOpMyITaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIsL HAXOXKICHMSI COOTHOILIEHUI MEXy TPUTOHOMETPUYECKUMH BEJIMYMHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB U KOCHHYCOB JUISl HAXOX/IE€HUS PA3IUYHbIX JIEMEHTOB
TPEYTOJIbHUKA («pELIEHUE TPEYTrOJIbHUKOBY), MPUMEHATh MX INPH PEIIEHHUH T'€OMETPHUECKUX
3a/1a4.

Brnanets nmoHatusMu npeoOpa3oBaHus 1Mo100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. Ilonp3oBaThCcsl CBONCTBAMU MOA00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumensTs cBoiicTBa MoA00OMs B MPAKTUYECKUX 3aJayax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX QUTYP B OKPYXKAIOIIEM MHUPE.

ITosp30BaTbCsA TeopeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpaMHM, IMOHMMAaTh MX T'€OMETPUYECKUH M (U3NYECKUH CMBICT,
IPUMEHSTh UX B PEIICHUH TeOMETpUYecKuX U (usnueckux 3aaad. [IpuMmeHsTh ckaiasipHOe
IIPOU3BEICHNE BEKTOPOB JJIs1 HAX0XKI€HUS JJIMH U YIJIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT HAa IUJIOCKOCTH, MPHUMEHSTh €ro B pEIIeHUU
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1ay.

Brnagers MOHATHSMH MPaBUJIBHOIO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH, JUIMHBI JIyTH
OKPYXHOCTM M DPaJMaHHOM MeEpbl YIJIa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4YacTem.
[TpyMeHSTh MOy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

HaxoauTe ocu (MM LEHTPBI) CUMMETpUU (PUTYp, TPUMEHSTH JBHKEHUS IUIOCKOCTH B
MPOCTEUIINX CITyYasiX.

ITpyuMeHATh NOyYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTH4YECKHE MOJEIH IJIs
3aJa4 peajbHON KU3HU U TPOBOJIUTH COOTBETCTBYIOLINE BBIUMCIICHUS C IPUMEHEHHUEM MTOA00MS
U TPUTOHOMETPHUECKUX (PYHKIMH (TI0JIB3YSCh, I71e HEOOXOIUMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mm nporpamMMbi Beero KOHT%OJ‘ILHLIC HpaKTgI‘lGCKI/Ie 06pazoBaTeIbHbIC
padoThI padoThI pecypesi
i cnotiorsa. Tmepene reoverpuscesix 14 BuGmiorera LIOK
' p R https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bubnuoreka [{OK
Tpeyroabuuku 22 ! https://m.edsoo.ru/7f415¢e2e
[TapamiensHble IpsIMBIE, CyMMa YTJI0B 14 1 Bu6moteka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415¢2e
OKpyXHOCTb U KpYT. [ 'eomeTpuueckue 14 1 bubanorexa [JOK
MOCTPOCHHSI https://m.edsoo.ru/7f415¢e2e
. bubnuoreka [{OK
[ostopenme, 0dodmenne snanuii 4 ! https://m.edsoo.ru/7f415¢2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOTPAMME

Crp. 10




8 KJIACC

KoJunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Ne w/n NMPOrpamMmbl Bcero Kontpoabneie  Ipaxtuieckue o0pa3oBaTtejibHbIE
padoThI padoThI pecype
N bubnnorexa [{OK
! HerripExyrompHiKH 12 ! https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 IIPONOPLIUOHAIIBHBIX OTPE3Kax, MOJO00HBIE 15 1 E§6:.I;I/(£eeliior§/7 417618
TPEYTrOJbHUKH DS/ -
IImomans. Haxoxxaenue mwiomanei
3 TPEYTOJILHUKOB U MHOTOYTOJBHBIX (hUTyD. 14 1 E;I(s:_l;/(geeliiorﬁ 76417618
[Tnomaau nogo0HbIX hUryp Pt *
4 Teopema [Tudaropa u Havana 10 1 bubnmnorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriel B OKpyKHOCTU. Biucanuslie u
5 ONMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubmuoreka [IOK
KacarenbHble k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
6 [ToBTOpenue, o6o0IIEHNE 3HAHUI 4 1 Eﬁgﬁﬁ?&iorﬁ 178417018
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOT'PAMME

Crp. 11




9 KJIACC

KoanuyecTBOo 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/m NMPOrpaMmblI Beero KontposnbHble  IIpakThieckue o0pa3oBaTejbHbIE
padoThI padoThI pecype
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubnunoreka LIOK
CHUHYCOB. PenieHue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2¢c
5 [IpeoOpazoBanue mogodus. Merpudeckue 10 1 bubmuorexa [IOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexropsi 12 I https://m.edsoo.ru/7f41al2¢c
4 JlexapToBBbI KOOPAMHATHI HA IIJIOCKOCTH 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41al2c
[TpaBuiibHBIE MHOTOYTOJILHUKH. [lTnHa Buborexa LIOK
> OKPYIHHOCTH H TUIOIIAI> KpyTa. 8 https://m.edsoo.ru/7f41al2¢c
Briunucienue miomanei E— *
bu6nmorexa LIOK
6 JABIKCHUs I0CKOCTH 6 https://m.edsoo.ru/7f41al2¢c
7 [ToBTOpenue, o6odIIEHNE, 7 ) bubmmoteka IIOK
cUCTeMAaTU3aIusg 3HaHUI https://m.edsoo.ru/7f41al2¢c
OBILIEE KOJIMYECTBO HACOB I10 68 6 0
T[TPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

7 KJIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

6

6.1

6.2

6.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

['eomerpus

Pacrio3naBaTh M3y4eHHbIE TeoMeTpudeckue (Urypbl, OMPENeNiaTh UX
B3aMMHOE pACIOJIOXKEHHUE, H300pakaTh TeOMEeTpUYecKue (Urypsl,
BBITIOJIHATh YEpPTEKHU MO YCIOBUIO 3afaud. V3MepsaTh JMHEHHbIE U
YIJIOBbIE BEJIMYMHBI. Pemare 3a1aun Ha BBIYUCICHUE JJIUH OTPE3KOB U
BEJIMYHH yTJIOB

Jenate rpyOyro OLEHKY JIMHEHHBIX M YTJIOBBIX BEIUMYUH MPEAMETOB B
peaIbHOM JKWU3HU, pa3MEpoB TNPHUPOIHBIX OOBEKTOB. Pasznmuvarh
pa3Mepsl AITHX 00BEKTOB MO MOPSIKY BEIUYHMHBI

Ctpouth 4epTeKM K F€OMETPUUECKHUM 3a/1a4aM

6.4

ITons30BaThCA IMprU3HaKaMH paBCHCTBA TPCYI'OJIbHHUKOB, MCII0JIB30BATh
IIPpU3HAKU U CBOICTBa paBHO6CI[peHHLIX TPCYTOJIbHUKOB IIPpU PCHICHUN
3aaa4

6.5

6.6

6.7

HpOBOIII/ITI) JIOTHYCCKUC pPacCyxacHu-d C HCITIOJIB30BaAHHNEM
T'COMCTPHUUCCKUX TCOPEM

[Tonb3oBarbes [IPU3HAKaAMU paBeHCTBa IPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB, CBOMCTBOM MEJMAaHbI, NPOBEAEHHOM K TUIIOTEHY3€
MIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a]1a4

OnpenensiTh NmapauieTbHOCTh MPSMBIX C TMOMOIIBIO YTJIOB, KOTOpPHIE
oOpasyer ¢ HUMHU cekymias. OnpenensaTe napaieIbHOCTh MPSIMBIX C
MIOMOIIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MpsAMOW O TOUEK
JIPYrou npssMou

6.8

6.9

6.10

6.11

6.12

6.13

Pemrate 3agaun Ha KaeT4aTOM 6yMare

[IpoBOIUTH BBIUMCIEHUS W HAXOJAUTh YHUCIOBbIE M OyKBEHHBIE
3HAQ4YEHMUS YIJIOB B TIEOMETPUYECKMX 33JadaX C HCIOJIb30BAHUEM
CyMMBI YIJIOB TPEYTrOJIbHUKOB U MHOI'OYI'OJIBHUKOB, CBOMCTB YIJIOB,
o0pa30oBaHHBIX MpPU [EPECEUECHUU JBYX MApPAJICIbHBIX MPIMBIX
cexyuiel. Pemars nmpakTuyeckue 3a1la4yd Ha HaXO0XKIACHUE YIJIOB

Biagers NOHATHEM TIE€OMETPUYECKOIO MeECTa TOYEK. YMEThb
onpeAensaTh OUCCEeKTPUCY YIJIa M CEpPEeIUHHBIA MNEePIEeHIUKYIAp K
OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK

DopmMyJIMpOBaTh OINPEAEIECHUS] OKPYKHOCTH M Kpyra, XOpabl H
JIMaMeTpa OKPY>KHOCTH, TIOJb30BaThbCS MX CBOWCTBaAaMHU. Y METh
MIPUMEHSATH 3TH CBOMCTBA IIPU PELICHUU 3a/1a4

Bnagere noHsATHEM ONHMCAaHHOM OKOJIO TPEYTOJbHHUKA OKPYKHOCTH,
yMeTh HaxoauTh €€ 1eHTp. I[lonb3oBaThest (akTamMu O TOM, 4YTO
OHMCCEKTPHUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUYKE, U O
TOM, 4YTO CEPCAHMHHLBIC TMEPINCHAUKYIIAPbBI K CTOPOHAM TPCYrOJIbHHKA
IIEPECEKAIOTCS B OJTHOU TOYKE

BJ'Ia}IeTB MMOHATHEM KacaTeIbHOHU K OKPY>KHOCTH, II0JIb30BAaThHCA
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TEOPEMONM O IEpHEeHIUKYJSIPHOCTH KacaTelbHOM U paauyca,
IIPOBEIEHHOTO K TOYKE KaCaHMs

Ilons30BaThCs HpOCT@ﬁHIHMH rCOMCTPUYCCKUMHU HCPABCHCTBAMU,

6.14 IMOHUMATh UX MPAKTUYECKHI CMBICI
6.15 [IpoBoauTh OCHOBHBIC T€OMETPHYECKHE IMOCTPOCHUA C MOMOLIBIO
LUPKYJIS U JIMHEWKU
8 KUIACC
Kon .
HpOBEpRENMOrD IIpoBepsiembie NpeMeTHbIE Pe3yJIbTAThl 0CBOEHHs OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
6 ['eomerpus
6.1 Pacrio3naBaTth OCHOBHBIE BUbI UYETHIPEXYTOJIHHUKOB, UX JJIEMEHTHI,
M0JIb30BAThCA UX CBOMCTBAMHU IPU PEIICHUH T'€OMETPUUECKHUX 3a1a4
6.2 [IpuMeHATh CBOICTBA TOUYKM IIEPECEUECHMs] MEANaH TpPEyroJibHUKa
) (1eHTpa Macc) B pelIeHUH 3314
Brnaners mnoHsTHEM CpeaHEN JIMHUM TPEYrOoJIbHUKA W Tpareluu,
6.3 MPUMEHATh KX CBOMCTBA MPHU PEIICHUH TE€OMETPUYECKUX 3a/ad.
[Tonws3oBatbcst Teopemont Paneca U TEOPEMON O MPONOPLUOHAIBHBIX
OTpe3Kax, NPUMEHSTh UX JUIs PELIECHUs IPAKTUUECKHUX 3a/1a4
6.4 [IpuMeHsATh TpU3HAKK MOAOOUS TPEYrOJIbHHUKOB B  PELICHUU
T€OMETPUUYECKUX 3aJ1a4
[Tonb3oBatbes TeopeMoit [ludaropa s pemieHns reoMeTpUIecKux U
6.5 npakTuueckux 3amad. CTpoUTh MaTeMaTHUYeCKyl MOJelb B
’ MPaKTUYECKUX 3aJa4aX, CAMOCTOSITENbHO JENIaTh YePTEX U HAXOAUTh
COOTBETCTBYIOIINE IJTUHBI
Brnaners moHsATHSMH CHHYCa, KOCHMHYCa W TaHTE€HCA OCTPOTO yria
6.6 NPSIMOYTOJIBHOTO TpeyroibHUKa. [lonb30BaThCsd 3THUMH MOHATUSIMHU
JUTS peIlIeHUs MPAaKTUUECKUX 3a/1a4
Beruucnsate (pa3nuuHbIME  criOCOOaMHU) TUIOMIAAL TPEYTOJIbHUKA |
6.7 IO MHOTOYTONBHBIX GuUryp (monb3ysch, TIe HEOOXOAMMO,
KJIBKYJISATOPOM). [IpUMEHSTh MONTyYeHHBbIE YMEHHUS B MPAKTUUYECKUX
3a/1auax
Bnaners NOHATHUAMH BOMCAHHOTO M LIEHTPAIBHOTO yTIia, HCIOJIb30BaTh
6.8 TEOPEMBI O BIMCAHHBIX yTJIaX, YIJIaX MEXIY XopAamH (CEKyIIMMHU) U
’ yIjie MEXAY KacaTellbHOM U XOpJO0il MpU PEHIeHUH T€OMETPUUYECKUX
3a1a4y
6.9 Brnamers mOHATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSITH
' CBOMCTBA OMUCAHHOTO YETHIPEXYTOJbHUKA IIPH PELICHUU 3a]1a4
[IpuMeHATh TONMy4YEeHHBIE 3HAHUS HA TPAKTUKE — CTPOUTH
6.10 MaTeMaTUYeCKUEe MOJENIH AJIA 3aJad peallbHOW KU3HU U TPOBOJIUTH
' COOTBETCTBYIOIIME BBIUMCICHUS C TPUMEHEHHEM TION00uS |
TPUTOHOMETPHH (TIOJIB3YSCH, TJI€ HEOOXOAUMO, KAIBKYIISTOPOM)
9 KUIACC
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Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

6.2

6.3

6.4

6.5

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOAHUTH C UX
MIOMOILBIO PA3JIMYHBIE HJIEMEHTHl MPSIMOYIOJIBHOIO TPEYrOJbHUKA
(«pemieHue  NpSMOYTOJbHBIX  TPEYyrojabHUKOB»). Haxomuts (c
MIOMOILBIO KaJIbKYJISTOPA) JUIMHBI U YIJIbI U1 HETaOJIMYHbIX 3HAYEHUI

Ilons30BaThCs (bOpMy.]'IaMI/I IIPUBCACHUA u OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXACCTBOM [JIsI HAXOXICHHUA COOTHOIICHUM
MCKAY TPUTOHOMETPHUYCCKUMHA BCIUWYMHAMHA

Hcnons30BaTh TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXJACHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJbHUKA («PEUICHUE TPEYrOJbHUKOBY),
IIPUMEHSATDH UX IPU PELIEHUHU F'€OMETPUUECKUX 3a/1a4

Bnagers nosstusMu npeoOpa3zoBaHUS IMOAOOMS, COOTBETCTBEHHBIX
3MeMeHTOB MoAoOHBIX ¢uryp. Ilomp3oBaThcs cBoWcTBaMU MOAOOMS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOAUTH YTJIBI Y
nonobubx Quryp. IlpuMeHars cBoiicTBa mogo0usi B MPaKTHUECKUX
3ama4ax. YMeETh TPHUBOIAUTH MNPUMEPHl MOAOOHBIX (uryp B
OKPY’KaloIlleM MHUpE

[Tonb3oBaTbcs TeopeMaMu O TMPOU3BEACHUU OTPE3KOB XOpA, O
MIPOM3BEJICHUN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeJIbHON

6.6

6.7

[lons30BaTbcst  BEKTOpPAMM, IIOHMMAaTbh HX TIEOMETPHUYECKUH U
¢bu3nyeckuif CMbICI, NPUMEHATh MX B PELICHUU T€OMETPUYECKUX U
¢usnueckux 3anad. [IpuMeHSATh CKalsipHOE NMPOU3BEACHHUE BEKTOPOB
JUIsL HAXO0XKACHUS JJIMH U YIII0B

ITonp30BaThCA MCTOAOM KOOpAWHAT Ha INIOCKOCTH, IPUMCHATHL €ro B
PEIICHUU IT'COMCTPUYCCKUX U MPAKTHUICCKUX 3aJa4

6.8

6.9

6.10

Brnagerb NOHATUSMM — TPaBUJIBHOTO  MHOTOYIOJbHUKA,  JIMHBI
OKPYXHOCTH, UIMHBI AYI'M OKpPY>KHOCTH W paJlMaHHOM MEphI yria,
YMETh BBIYMCIATH IUIOWAAb Kpyra M ero uyactel. Ilpumensars
IIOJIyYE€HHbIE YMEHHS B IPAKTUYECKUX 3a/1adax

HaxoauTs ocu iy EHTpbl CUMMETPHUH (QUTYDP, IPUMEHSTh JIBUKEHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

[IpuMeHsATH MONyYEeHHBbIE 3HAHUS Ha TPaKTHKE — CTPOMTH
MaTeMaTHYeCKUe MOJENN IS 3aJlady peajlbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOLIIME BBIYUCICHHMS C TPUMEHEHHEM TNOJ00us U
TPUrOHOMETpHUECKUX (GYHKIUN (MOJB3ysCh, TIA€ HEOOXOAMMO,
KaJIbKYJIITOPOM)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KVIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
6 I'eomeTpust

Havansnele nonstus reomerpun. Touka, npsmasi, OTpe3oK, Jayd. Yroi. Buast

6.1 yrioB. BepTukanbHble U cMexHble yriabl. buccektpuca yria. Jlomanas,
MHOT0YyroJjibHUK. [TapamiensHoCTh U NEpIEeHINKYIIPHOCTD IPSIMBIX

6.0 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBa OCEBOH CHMMETPHH.
[Iprmepsl CHMMETPHUH B OKPYKAIOLIEM MUPE

6.3 OCHOBHbBIE TIOCTPOEHHSI C TOMOIIBIO LUPKYJS U JMHEHKU. TpeyroibHUK.
BeicoTa, MenaHa, OucceKkTprca, MX CBOMCTBA

6.4 PaBHOOepeHHBIII M PaBHOCTOPOHHMH  TpeyrojipHuUKd. HepaBeHCTBO
TpPEeyrojbHUKa

6.5 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHuka. llpusHaku
paBEeHCTBA TPEYTOJbHUKOB

6.6 CBolicTBa 1 NPU3HAKU MAPAJIENIBHBIX NPAMBIX. CyMMa yIiloB TPEyTOJIbHHKA.
BHelnue yripl TpeyrojipHuKa
[IpsimoyronbHblil  TpeyroapHuK. CBOMCTBO MeIuaHbl MPSIMOYTOJILHOTO

6.7 TPEYroJbHUKA, MPOBENEHHOM K runoreHyse. [lpusHaku paBeHcTBa
MPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB. [IpsIMOYTONBHBIN TPEYroJbHUK C YIIOM B
30°
HepaBencrBa B reomMeTpuu: HEPABEHCTBO TPEYroJIbHHKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie u Oonblieil  cTOpoHe
TpeyrojpHuKa. lleprnenuKkyisp 1 HakKJIOHHAst

6.9 I'eomerpuueckoe Mecto TOYeK. buccekrpuca yrnma W CepeAUHHBINA
NIEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK
OxkpyXHOCTb W Kpyr, XOpAa M JuaMmeTp, HuX CBoWcTBa. BzanMmHoe

6.10 pacrmoyioKeHue OKpY)KHOCTH u mpsimoil. KacarenpHas u  cekymas K
OKPYKHOCTH

6.11 Oxpy’KHOCTb, BIHUCaHHas B yroj. BmnmcaHHas W omnMcaHHas OKPY>KHOCTH
TpEeyrojbHUKa

8 KUIACC
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
6 I'eomeTpust

6.1 UYerslpéxyroynbHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOoyToiBbHUK, pOMO, KBaZpaT, X MPU3HAKHU U CBOMCTBA

6.3 Tpaneuus, paBHOOOKast Tpanenus, e€ cBoiicTBa U Npu3Haku. [IpsmMoyroabHas
Tpanenus

6.4 Merton yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
TEOpeMa O MPONOPLHUOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHMM TpeyrojbHUKa U Tpanenuu. LlenTp macc TpeyronbHuKa
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[Tomobue TpeyronbHUKOB, KOd(pduiueHT mnomodbus. IlpusHaku momoows

6.6 TpeyrojabHUKOB. [IpruMeHnenue noqo0ust Ipu pelieHuu NPaKTUYECKUX 3a/1a4
6.7 @opmynbel AN IUIOMIAAU TPEYrojibHUKA, MapajjienorpamMmma, pomba W
Tpaneuuu
6.8 CpoiicTBa miomazneii reomerpuueckux Guryp. OTHOmIEHHE TUIOIIAACH
MoA0OHBIX puryp
6.9 Brluucnenue miomaneii TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHT€HC OCTpPOro yrjia HpSMOYTOJIbHOTO TPEyrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTrOHOMETPUYECKHUE
¢bynkuuu yrios B 30°, 45° u 60°
6.12 BnucanHble M IEHTpalbHbBIE YIJIbI, Yrojl MEXAy KacaTeJbHOM U XOpAOH.
YTIubl MeXAY XOpJaMU U CEKYLIUMU
6.13 Brnircannblie ¥ onMcaHHbIC YETHIPEXYTOJIbHUKHI
6.14 B3anmHoe pacnonoxeHue AByX OKpykHocTed. KacaHue OKpyKHOCTEM.
' OOm1re KacaTeIbHBIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 ['eomeTpus
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
) TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyronpHHKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PemieHue
6.2 IIPAaKTUYECKUX 3aJad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue moaoo6usi. [logodre cOOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema 0 pou3BeAEHUN OTPE3KOB XOpJ1, TEOPEMBI O NPOU3BENCHHH OTPEKOB
CEKYILHX, TEOpEMa O KBaJipaTe KacaTeJIbHOU
Bektop, nmmmHa  (MOaynb) — BEKTOpa,  COHANpaBi€HHbIE  BEKTODBI,
6.5 IIPOTUBOIIOJIOKHO  HANpPAaBIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
) PaBEHCTBO BEKTOPOB, ONEpalluy HaJl BeKTopamu. Pa3znokeHue BeKTopa Mo JAByM
HEKOJJINHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOE NMPOU3BEIACHUE BEKTOPOB, IMPUMEHEHUE UL
HAXO0XJIEHUS JUIMH U YTJIOB
JlexapToBBl KOOPJIWHATHI HA ITUIOCKOCTH. YPaBHEHMS IMPSMOM U OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHNE OKPYKHOCTEN U MpsMBIX. MeTo1 KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBHUIBHBIE MHOTOYTOJIBHUKH
6.9 JvHa OKPYKHOCTH. I'pagycHas u paguaHHasi Mepa yriia, BBIYUCIEHUE JJIUH AyT
OKPYKHOCTEHN
6.10 [lmomaae kpyra, CEKTOpa, CETMEHTA
6.11 JIBU>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUM (uryp (seMeHTapHbIe

npeacrasienus). [lapamnensusiii nepeHoc. [loBopor
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ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOHN OBPA3OBATEJIBHON NPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
olepanuy HaJ MHOXKECTBAMH; YMEHHME OIIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIN rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBlIeHne MHOXKECTB
JUIsL OIIMCAHMsI pealbHbIX MPOLIECCOB U SIBJICHMM, IIPU PELICHUH 3a/1a4y
U3 JPyruX y4eOHBIX MPEAMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH
BHCKaSHBaHHﬂIIOTpHHaHHﬂ]MﬂCKaﬂﬂBaHHﬁ

YMeHue ornepupoBaTh MOHSATHSAMHU: HATypaJlbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JE€JIUMOCTb HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJb YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsiTUYHas OpoOb, CTaHIAPTHBINA BUJ YKCIA, PallMOHAIBHOE YHUCIIO,
UppaLMOHAJILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHbI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCIAaMH, CpaBHUBATb U
yHOPSAIOYMBATh YHWCJA, NPEICTABIATh YHCIa HAa KOOPIUHATHOMN
NpsIMOM, OKPYIUIATh YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLIEHKY
pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeseM,
apudmeTnyecKkuil KBaJApaTHBIM KOpEHb, MHOTOWIEH, ajlreOpandeckast
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENeHU
0oJbIlle €IWHUIBI; YMEHHE BBINOJIHATH pacué€rbl Mo (opmynam,
npeoOpa3oBaHusl LENbIX, JpPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPA)KCHUI C KOPHSAMM, Pa3jOKEHHE MHOIOYICHAa HAa MHOXKUTEIH, B
TOM YHCIIE€ C MCIIOJIb30BaHUEM (OPMYJ Pa3HOCTH KBaJApaToB U
KBaJpaTa CyMMBI U pa3HOCTH

YMeHHe onepupoBaTh MOHATUSAMU: YACIOBOE PABEHCTBO, YPAaBHEHHE C
OJHOM IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
IpoOHO-pallMOHATIBHBIE YPABHEHUS C OJHOM INEepeMEHHOU, CHCTEMBI
JBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JIPOOHO-pAIlMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJE NPU PEIIEHNHN 3a]1a4 U3 JIPYTUX MPEIMETOB
U TPAKTUYECKHUX 3a7a4; YyMEHUE MHCIOJIb30BaTh KOOPAUHATHYIO
NpSMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJIsi WM300pa)KeHHsl pelieHui
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, TpaduKk QYHKIUHA, HYITU
byHKIHH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, MIPOMEKYTKHU
BO3pacTaHusi, YyObIBaHUsS, HAWOONIbIIee W HAUMEHbIEEe 3HAYCHUS
byHKIUY; YMEHHE OIIEpUpPOBATH MIOHATUSAMM: npsmas
MPOTMOPIIMOHABHOCTD, JTUHEHHAs (QYHKIMsI, KBaJpaTH4Has (DYHKIUS,
oOpaTHass TPOMOPIIMOHATBLHOCTh, TMapaboiia, TUrepOosia; yMEHHE
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10

CTpOUTH TpapuKu PYHKUIUH, UCTIOIB30BATh IPpadUKU AJISl ONPECIICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl peIICHHs 3a7ad U3 JAPYIux
yu4eOHBIX TIPEAMETOB W PpEAIbHOW IKM3HM, YMEHHE BBIPAXKAaTh
(bopMyiaMH 3aBUCHMOCTH MEKAY BETHYHHAMH

Ymenue OIepupoOBaThH MOHSITUSIMHU: MOCJIEZI0BATEIbHOCTb,
apupMeTHyeckass M TEOMETpUYECKas  IPOTPECCHH;  YMEHHeE
HCIIOJIb30BaTh CBOMCTBA IOCJEI0BATEIBHOCTEH, (HOPMYIJIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3a/ad, B TOM YHCJe 3a/1a4 U3 JIPYTUx
y4eOHBIX MPEAMETOB U peaabHOU KUIHU

YMeHue pemiaTth 3alaud pa3HbIX TUIOB (B TOM YMCJE Ha HPOLEHTHI,
JOJU M 4YacTH, JBUXKEHHE, padOTy, IIEHYy TOBApOB M CTOMMOCThb
MOKYIIOK M yCIIyT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
CeMEeHHbIMM  (MHAHCAMM); YMEHHME COCTaBISATH  BBIPAKCHUS,
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCIOBHUIO  3a/auH,
UCCIIEI0BaTh IOJYYEHHOE PEIICHUE U OLICHMBATh IIPABJONOA00OHOCTD
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsiMas,
1y, JIOMaHasi, yrojl, MHOIOyroJIbHUK, TPEyTrOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUHN TPEYTrOJIbHUKH, MPSMOYTOJbHBIM TPEYTrOJbHUK,
Me/raHa, OMCCEKTpUca M BBICOTA TPEYTOJIbHHKA, UYETHIPEXYTOJNBHUK,
napajuieiorpaMMm, pomMO, TPSIMOYTOJBHHUK, KBaJIpar, Tpamemus;
OKpPYXHOCTb, KpYT, KacaTejabHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢dburypamu; yMeHue pemiaTh 3aJadyd, B TOM YHCJE U3 MOBCEIHEBHOI
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKUX BEJIIMYUH C IPUMEHEHUEM
M3YYEHHBIX CBOMCTB GUTyp U (HaKkToB

YMeHue onepupoBarh MOHATUSMU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; IapajlIeIbHOCTh U IEPIECHIUKYISIPHOCTh IMPIMBIX,
Yrojl MeXIy MNpsIMbIMHM, NEPIECHANUKYJApP, HAKIOHHAs, IPOCKIUS,
nojobue ¢puryp, mo1o00HbIe TPEYTrOJIbHUKN, CUMMETPHSI OTHOCUTEIBHO
TOYKM M TNPAMOW; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO M
nojobue ¢uryp, napauielbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B
OKPY’KaroIlleM MHpe

11

YMeHue omnepupoBaTh TOHATUAMH: JUIMHA, PACCTOSHUE, YTOJ
(BenmMuyMHA yrila, CHHYC U KOCHUHYC yIja TPEeyrojbHHUKa), IJIOLIa/b;
YMEHHUE OIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHUE TMPUMEHATH (OPMYyNbl TepuMeTpa U IUIOIMIATU
MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH W TUIOHIAJM Kpyra, oobema
MPSIMOYTOJILHOTO TapaUIeNIeNUNe1a; YMEHUE MPUMEHSITh NPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMMeE YTJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS TS
BBIYMCIICHUS JUIMH, PACCTOSIHUM, IUTONIaAeH

12

13

YMmenue wuzo0paxarb IUIOCKHE (UIyphl W WX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU
CHUMBOJIBHOMY OIMCAHHIO

YMmenue OIICpHUPOBATH IIOHATHUAMMN: npsAMOYTroJibHas cuCTCMa
KOOpAWHAT, KOOpPAWHAThI TOYKHU, BCKTOD, CymMmmMma BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCJIO, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB;,
YMCHHE HCIIOJb30BaTh BCKTOPBI WM KOOPAWHATBI AJId IMPCACTAaBJICHUA
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14

JTAHHBIX W pELIeHUs 3aJad, B TOM 4YHCIE M3 JAPYyTruX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU

YMeHue onepupoBaTh IOHATHUSAMHU: CTOJIOMKOBBIE M KPYIrOBBIE
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJiblllee M HAaUMEHbIEe 3HAYECHUs, pa3Max 4YHUCIOBOr0 Habopa;
YMEHUE  U3BJEKaTh, HWHTEPIPETUPOBATH M  NPEoOpPa3OBBIBATH
nHbOpMalLMIO, MPEJICTABICHHYI0 B TaOlMLIAX M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOWMCTBA M XapaKTEPUCTUKHU pPEeajbHBIX IPOLECCOB U
ABJICHUH; yMEHHME paclo3HaBaTb M3MEHYMBBIC BEIMYMHBI B
OKpY KaroIleM MUpe

15

YMeHue omnepupoBaTh TMOHATUSIMHU: CIyYalHBIA OMBIT (CIy4alHbII
IKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HCXO[)
CIIy4aifHOTO OTIBITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIIyYaWHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMU COOBITHSIMH; YMEHHUE peIIaTh
3a/la4yl METOJIOM OPraHHW30BAHHOTO TMepedopa W C HUCHOJIb30BAHUEM
MpaBWJIa YMHOXKCHUS, YMEHHE OIICHHBATh BEPOSATHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOSTHBIX COOBITHI B OKPYXAlOIIeM MHPE W B IKH3HU;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YUCEII U €T0 POJIBIO B MACCOBBIX SIBJICHHSIX

16

YMeHue BBIOMpPATh TOIXOASIIMNA W3YYCHHBIA METON IS PEHICHHS
3a7a4¥, MPUBOAUTH MPUMEPbl MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEeMaTUKHU B
HUCKYCCTBE, OIMCHIBATH OTIEJIbHBIE BBIIAIOIIMECS  PE3YJIbTAThI,
MOJyYEHHBbIE B XOJI€ Pa3BUTHS MAaT€MAaTUKU KaK HAyKH, MPHUBOJHUTH
MPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOU UCTOPHUH
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IHEPEYEHbDb 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon
1
1.1

IIpoBepsieMblii 3J1€MEHT COJAEPKAHMS
Yucna ¥ BBIYUCIICHUS
Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

OObIKHOBEHHBIE W JIECATHYHBIE JApOOM, TPOLEHTH, OECKOHEYHbIC

1.2 MIePUOIUYECKHE TpoOH
13 Pammonanehbie yucina. ApudMETHYECKHE OINepalud C paldoOHAIbHBIMU
YHCIIaMU
1.4 JleiicTBuTENbHBIC YKCTa. ApUPMETHYCCKHE ONEpalul ¢ JCHCTBUTEIHLHBIMU
YHCIIaMHU
15 [TpubmmxEéHHbIC BbI‘lI/I(iJ'IeHI/ISI, MpaBujia OKPYIJICHHS, MPUKUAKA W OIICHKA
pe3yJbpTaTa BEIYMCICHUM
2 AnreOpandyecKkue BoIpaKeHUS
2.1 BykBeHHbIE BbIpaKeHUS (BBIPAXKCHUS C TIEPEMEHHBIMH )
29 Crenenb ¢ 1enbiM mokazateneM. CTENeHb C PalMOHAIBLHBIM ITOKa3aTelIeM.
CBoliCTBa CTCIICHU
2.3 MBHOro4JIeHEI
24 Anrebpanyeckas 1poOb
25 Apudmernueckuii  KOpeHb  HATypalbHOW  crenmeHdu.  JleWCTBUS  C
apru(pMETHYECCKUMH KOPHIMH HaTYpPaJIbHOW CTCTICHH
3 YpaBHEHUs 1 HEPABEHCTBA
31 Lensre Hunp06H0-pauH0Ham)Hme ypaBHeHUsA. CHUCTEMBl M COBOKYITHOCTH
ypaBHEHUH
39 Lenble u apoOHO-panmoHanbHble HepaBeHCTBA. CUCTEMBl U COBOKYITHOCTHU
HEPaBEHCTB
3.3 Pemenne TekCTOBBIX 3a1a4
4 UuCIIOBEIC ITOCIIEIOBATEIBEHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
49 ApudmeTrnueckas U Treomerpudeckas mnporpeccun. Dopmyna CIOKHBIX
MIPOIICHTOB
5 DyHKIMU
OyHknua, crnocodsl 3amanus ¢GysHkuuu. ['paduk  dynkuun. OOmacTh
ompefeNeHusT W MHOXECTBO 3HaueHud ¢yHkuuu. Hymm ¢dyHKuuu.
5.1. [TpomMexxyTKu 3HAKOMOCTOSTHCTBA. [IpoMEXYTKH MOHOTOHHOCTH (DYHKIIHH.
MakcuMymMbl W MUHUMYMBI (GyHKOMUA. Hawubonbpiiee U HauMeHbIee
3Ha4YeHHE (PYHKIIMU HA IPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUTypsl U UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojabsHUKH
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7.4

OKpy’>KHOCTb U KpYyT

7.5 N3mepenne reoMeTpu4ecKux BEIM4YMH
7.6 BekTophbl Ha MJI0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padst
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