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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWMH M3 OCHOBHBIX pAa3/EJIOB IIKOJBHOM MATEMAaTHKH,
UMEIOIINNA CBOEH 1ENbl0 00ECTEeUnTh U3YyYEHUE CBOWMCTB M pa3MepoB (uryp, ux
OTHOLIEHUWII M  B3aMMHOE pAaclOJIOKEHHWE, OINHUPAETCS Ha  JIOTMYECKYIO,
J0Ka3aTeIbHYI0 JUHUIO. LIEeHHOCTh M3y4eHUs reoOMEeTpUHM Ha yYpOBHE OCHOBHOTO
obmiero o0pa3oBaHUs 3aKJIOYACTCS B TOM, YTO OOYUYAIOLIUICS YYUTCS MPOBOIAUTH
JOKa3aTeJIbHbIE PACCYXKIEHUS, CTPOUTh JOTMYECKUE YMO3aKIOUYEHUs, TOKA3bIBATh
UCTUHHBIE YTBEP)KICHHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOAMTH
paccyKIeHuss «OT MPOTHBHOIO», OTJIMYAaThb CBOHCTBA OT  IPU3HAKOB,
dbopMynHpoBaTh OOpaTHBIE YTBEPKACHUSI.

Bropoii 1nenbr0 u3y4eHHs] T€OMETpPUM SIBISIETCS HUCIHOJIb30BAHUE €€ Kak
MHCTPYMEHTA TPHU PEIIEHUM KaK MaTEMaTU4YEeCKUX, TaK M MPAKTUYECKUX 3anad,
BCTpEYAIOIIUXCA B pealbHOM Ku3HU. OOydaoluics AODKEH HayYUThCS
OIpPENEINTh TEOMETPUUECKYI0 (UTYpY, ONMUCATh CIOBAMM JAHHBIN UYEpPTEX WU
PUCYHOK, HAMTH IIOIIAlb 3€MEIBHOI'0 y4acTKa, paCCUMTaTh HEOOXOIUMYIO JJIUHY
ONTOBOJIOKOHHOT'O Kalesidl win TpeOyeMble pa3Mephbl rapaxka ajis aBTOMOOWIIA.
OTOMy COOTBETCTBYET BTOpAs, BBIYMCIWTEIbHAS JIMHUS B U3YYEHUU T€OMETPUU.
[Ipu pemieHuun 3agad MPAKTHUECKOIO XapakTepa OOYYaroIIMKCS YYUTCS CTPOHUTH
MaTE€MaTUYECKUEe MOJIETIM  PEAbHbIX O KM3HEHHBIX CHUTYallMid, MPOBOJMTH
BBIUMCIICHUS U OLIEHUBATh aJ€KBATHOCTH MIOJIYYUEHHOI'O PE3YNbTaTa.

KpaiiHe BaxxHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMHU Yy4eOHBIMU
npeaMeTaMHu, MOTUBUPOBATh HUCIIOJIB30BaTh OMpPEAETICHHUS] TEOMETPUUECKUX (PUTYD
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHE MOJIYUEHHBIX YMEHHHM B (pu3Hke U
TEXHUKE. OTU CBsI3W Haubosee spKO BUAHBI B TeMax «BekTops,
«Tpuronomerpuueckue CcoOTHOWEHUs», «Meron koopauHat» u «Teopema
[Tudaropar.

YueOHnbiii kypc «l'eomMeTpusi» BKIIOYACT CIEAYIOIIKE OCHOBHBIE pa3JIeibl
comepxanusi: «l'eomerpuueckue GUTypel W WX CBOWcTBa», «M3mepenue
FEOMETPUUECKUX  BEIMYUH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTH»,
«BekTops», «JIBuxKeHUs MI0CKOCTY, «IIpeoOpazoBanus mogoous».

Ha u3yuenune yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJlel0), B 8 kiacce — 68 yacoB (2 yaca B HEIe0), B 9 Kiacce
— 68 yacoB (2 Jaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

HavaneHble noHsTHSA TeoMeTpun. Touka, npsMasi, OTPE30K, JIyd. YToi. Buabl
yrioB. BeprukanbHble U cMmexHble yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTrOJIbHHUK. [lapamienbHOCTh M NEPHIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBA 0ceBOW cuMMeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOIEM MUDE.

OCHOBHBIE TOCTPOEHUS C MOMOIUBI LUPKYJIS W JIMHEWKH. TpeyrojibHUK.
Bricora, Mennana, OucCeKTpuca, uX CBOMCTBA.

PaBHOOenpeHHbIE W PaBHOCTOPOHHUM  TpeyroibHUKU. HepaBeHCTBO
TPEYr OJIbHUKA.

CpoiicTBAa M TpU3HAKU paBHOOEApPEHHOrO TpeyroidbHuka. [lpusHaku
PaBEHCTBA TPEYIOJIbHUKOB.

CBolicTBa U NpU3HAKK NapajuIebHbIX NpsMbIX. CyMMa yIriiOB TPEYroJlbHUKA.
Breninue yrisl TpeyrojbHUKA.

[IpsMoOyronpHblld  TpeyroabHUK. (CBOWCTBO MEIHMAaHBl IMPAMOYTOJIBHOTO
TPEYrOJIbHUKA, IPOBEAEHHON K runorenyse. [Ipu3sHaku paBeHCTBA NPSAMOYTOJIBHBIX
TPEYroAbHUKOB. [IpsMOYTrONIbHBIN TPEYroiabHUK C yriaoM B 30°.

HepaBeHcTBa B TI€OMETPUHU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJiplIeM yriie W OOoJbLIe CTOpOHE TPeYyrojbHHUKA.
[leprieHIUKYIIAp ¥ HAKJIOHHAS.

I'eomerpruueckoe wmecto TO4YeK. buccekrtpuca yria U CepeIUHHBIN
NEPIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb W KpYyr, XOpJa W JAuaMeTp, HX CBOWCTBa. BsaumHoe
PacCIONIOKEHNE OKPYKHOCTH M mpsimou. KacarenpHas m cexymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHCaHHas B yroj. BnucanHas HW oONUCaHHAas OKPYKHOCTH

TPEYroJbHUKA.
8 KUIIACC

YersipéxyronsHuku. llapamienorpaMm, ero npu3Haku U CBOMCTBA. YacTHbIE
Cllydad TMapajuiesiorpaMMoB (TIPSIMOYTOJbHUK, poMO, KBaapaT), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamerus, €€ CBOWCTBA M IPU3HAKHU.
[IpsiMoyroJibHAs Tpanemusi.

Meron ynsoenuss meauansl. LlenTpansHas cumMmerpus. Teopema Paneca u
TeOpeMa O NMPONOPLUOHAIBHBIX OTPE3KaxX.

Cpennue JIMHAK TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[TogoOue TpeyroabHUKoB, Kod(hduiment mnogodus. IlpusHaku mnomOOUs
TpeyronbHUKOB. [IpuMeHeHne noo0us Mpu perieHny MPaKTHYeCKUX 3ajau.



CpoiicTBa 1momanel reomerpudyeckux ¢uryp. @opmyibl A IUIOIIAIH
TPEyroJiibHUKa, MapajjenorpaMma, pomoa u Tpaneuuud. OTHOLIEHHE IUIOLIAAEH
MoA0O0HBIX GUTYP.

Beluucnenue 1omaneld TpeyroJibHUKOB 1 MHOTOYI'OJIbHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mnpu pemenun
IPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yriia MPsIMOYrOJIbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuueckue (yHKIHH
yriioB B 30, 45 u 60°.

BrimcaHHbIE ¥ LIEHTPAJIBHBIE YIJIBI, YTOJI MEKY KaCATEIbHOW U XOPAOU. Y TJIbI
MEXIy XOpAaMu W CEKyIIMMHU. BrnucaHHblE M ONMCAaHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonokeHue AByX OkpyxHoctel. Kacanue okpyxkHoctel. OOmue

KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, xocuHyc, TaHreic yraoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIBI IPUBEICHHUS.

Pemenue tpeyronbHUKOB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. Perienue
IPAKTUYECKUX 337a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodus. [Tonodue coOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mHpOU3BENEHUH OTPE3KOB XOpA, TEOPEMBI O IPOU3BEICHUH
OTPE3KOB CEKYIIHX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, amuHa  (MOOynb)  BEKTOpa,  COHANpaBJIEHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO HAIPABIEHHBIE BEKTOPBI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OMNEpallMd HaJ BeKTopaMu. Pa3nokeHWe BEKTOpa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHarsl BekTOopa. CKalsIpHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOXKIAEHHUS IJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HAa INIOCKOCTH. Y PABHEHUS NIPSIMOU U OKPYKHOCTH B
KOOpJMHATAaX, NEPECEUECHUE OKPYXKHOCTEH M MpsIMbIX. METOoJ KOOpIMHAT M €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYT'OJIBHUKH. [[TMHA OKpyXHOCTH. ['pagycHas u paguaHHas
Mepa YyIjla, BBIUMCICHHE JUIMH AYr OKpyXHocTeW. Ilnomans Kpyra, cekropa,
CErMEHTa.

JIBU>KEHUS TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (Puryp (3jeMeHTapHbIe
npeacrasieHus). [lapannensusiii nepenoc. [IoBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS NPOrpaMMmbl  y4eOHOro Kypca
«I"eoMeTpus» XapakTepU3yrOTCS:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MAaT€MaTUKH, L[IEHHOCTHBIM  OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHICKHX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHU B IPYTUX HAyKax U MPHUKJIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHNIO 00S3aHHOCTEN rpakJaHUHA U peau3alluu ero
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3NUYHBIX CTPYKTYp, SIBJICHU, IPOIENyp IPaXJaHCKOro OO0IlecTBa (Harpumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B IEITEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha akKTHBHOE Y4YacTUE B PpEUICHUM MPAKTHYECKUX 3a1ad
MAaTeMaTU4YECKOM HAIpPABIEHHOCTH, OCO3HAHUEM BaXXHOCTU MaTEMaTHUYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEHW >KM3HM MJIsl YCIEIHON mpodeccuoHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHIUBUAYAIBHON TPAeKTOpUN 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OSMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPUSATHIO
MaTeMaTHUYeCKHX OOBEKTOB, 3aJad, PELICHUH, PACCYKICHHI, YMEHHUIO BHUACTH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' O MO3HAHMS:

OpUEHTalMEd B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOuiecTBa, MOHUMAHUEM MATEMAaTHYECKONM HayKh Kak cgepbl 4YelI0oBEYEeCKOU
NEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YeCKOM KYJIbTYpOH KakK CpPEeJCTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMHU HaBBIKAMHU MCCIIENOBATEIbCKOM
NEeATEITbHOCTH;



6) ¢usuueckoe BocnuTaHue, (OPpMHUPOBaHHME KYJILTYPbl 3/10POBbsSl U
IMOLMOHAJIBLHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBHIO TIPUMEHSAThH MaTEeMaTHYCCKHWE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBBSI, BEJCHHUS  3JI0POBOTO  oOpa3a  KU3HU  (30pOBOE  IHTaHUE,
cOQTaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, pETymsIpHas Qu3ndecKas
AKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HaBbIKA pedIeKCcUn, MPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4YeiaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpHEHTAIMEe Ha MPUMEHEHNE MAaTEMAaTUIECKUX 3HAHUM TSI PEIICHUS 3a1a4 B
00J1aCTH COXPAaHHOCTH OKPYKArOIIEH Cpe/ibl, INTAHUPOBAHKS TIOCTYITKOB M OIEHKH
WX BO3MOXHBIX MTOCJIEICTBUM TSI OKPY>KAIOMIEH Cpeabl, OCO3HAHUEM TII00aTHhHOTO
XapakTepa HKOJIOTHIECKUX MPOOJIeM U IMyTeH MX PEIICHNUS;

8) apanTammsi K M3MEHSIIOMIUMCSI YCJIOBHSIM COIUAJIbHOW M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIOBHSAX HEOMPEACIEHHOCTH, IOBBIIMICHUIO
YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO NESITCIBbHOCTh, B TOM UHCTIC
YMEHHE YYUTBCS y NPYrUX JIIOJICH, MPHOOpETaTh B COBMECTHOM NEATCIHLHOCTH
HOBBIC 3HAHMSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCTRI0O B (OPMHPOBAHWM HOBBIX 3HAHWW, B TOM YHCIE
dbopMynHpoOBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHCIIC
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYallMl0, BOCIPUHHUMATh
CTPECCOBYIO CHTYaIlMI0O KaK BBI30B, TPEOYIOMUHA KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAEMbIC PEIICHUs] U JCUCTBUS, (OPMYIUPOBATH W OIICHWUBATH PUCKU H
MOCJIC/ICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
ITo3HaBaTe/ibHbIE YHHBeEpPCAJbHbIE Y4eOHbIe AeiiCTBUA

ba3oBble oruueckue JeMCTBUSA:

e BBIBISITh U XapaKTEPHU30BaTh CYIECTBEHHbIC MPHU3HAKH MaTEeMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIICHWH MEXKAYy TMOHATHAMH, (POPMYIUPOBATH
ONpeAeNiCHUs]  TOHSATHM,  YCTaHaBJIMBaTh  CYIIECTBEHHBIA  MPU3HAK
KJIacCU(UKAIIMU, OCHOBAHUS /i1 OOOOIIEHWS W CPAaBHEHUS, KPUTECPUHU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (GOPMYIUPOBaTH H  MPEoOPa3OBBIBATH  CYXKICHUS:
YTBEPAWUTEILHBIE W OTpUIIATEIbHBIC, €IMHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBIABIATE ~ MAaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpOTHBOpeUMsi B (akTaX, JaHHBIX, HAOJIOJEHUSX U YTBEPKICHUSIX,
Npeajaratb KpUTEPUU I BBIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJABI C HCIIONB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
MHIYKTABHBIX YMO3AKIOUYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

pa3bupaTh JOKa3aTeNbCTBA MAaTEMaTHUECKUX YTBEPXKIACHHUM (IpsMble U OT
IPOTUBHOIO), TMPOBOJUTH CAMOCTOSATEIbHO HECJIOKHBIE JOKa3aTelIbCTBA
MaTreMaTuyeckuX (PakToB, BBICTpAaUBaTh APryMEHTALUI0, MPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CHOCO0 pelIeHus y4eOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pELICHUsS, BbIOMpAaTh HamOojiee MNOAXOMAIUMNA C Y4ETOM
CaMOCTOSITEJIbHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBare/bCKue JeCTBHA .

UCIIOJIb30BaTh BOIPOCHI KaK HMCCIIEIOBATEIbCKUNH HMHCTPYMEHT ITO3HAHWS,
(bopMyIMpOBaTh BONPOCH, (UKCHPYIOIIKE IPOTHBOPEUYHE, TPOdIIeMY,
CaMOCTOSITEJIbHO ~ YCTaHABIIMBAaTh HWCKOMOE U JaHHOE, (OpMHpOBATH
THITOTE3Y, apryMEHTHPOBATh CBOIO TTO3MIIMIO, MHCHHE;

MPOBOAUTh II0 CAMOCTOSTEIBHO COCTABICHHOMY INIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOr0 00BbEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKITY COOO;
CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI MO Pe3yjIbTaTaMm
MPOBEAEHHOTO HAOJIOJICHUS, HWCCIICIOBAHUs, OIICHHBATh JIOCTOBEPHOCTh
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 000OIIECHNU;

IIPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IIPOIECCa, a TaKKE BBIIBUTATH
MIPEIIITOJIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBIATh HEJOCTATOYHOCTh W HU30BITOYHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOAMMBIX ISl pEILICHUs 3a]auH;

BbIOMpaTh, aHaIM3UPOBaTh, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UH(GOPMAIUIO PA3TUIHBIX BUIOB U (JOPM MPEICTABICHUS;

BbIOMpaTh (opMy MPEACTaBICHUS MHPOPMALMM M WILUIOCTPUPOBATH
pelaeMble 3aJauyd CXeMaMmu, JuarpaMMamMd, HWHOM TpapuKkod H UX
KOMOMHAIUSIMU;

OLIEHMBATh HAAEKHOCTh HMH(OPMALKMU MO KPUTEPHUSIM, IPEATIOKECHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

BOCIIpMHHUMATL U (bOpMy.TH/IpOBaTB CYXKIACHHA B COOTBECTCTBHUH C YCIIOBUAMU
" ncJsIMHU O6H_ICHI/I$I, ACHO, TOYHO, I'PaMOTHO BLIPAXXaTh CBOIO TOYKY 3pCHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS IO XOAY PELICHUS
3a/1ayd, KOMMEHTUPOBATh MOJYYEHHBIN pe3yJIbTarT;

B XOZI€ OOCYKJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MON TEMBI,
po0JIeMbl, pelaeMon 3a/1auu, BHICKAa3bIBaTh UJCH, HAICJICHHbIE HA MTOMCK
PEILEHHUs, COTIOCTABIIATH CBOU CYXIEHUS C CYKICHUSMHU APYTUX YHYACTHUKOB
nuanora, OOHapyXUBaTh Pa3jIMYMEe M CXOJCTBO MO3UIUN, B KOPPEKTHOU
dbopme hopmynupoBaTh pa3HOTrIacHs, CBOU BO3PAKEHUS,

MPEJICTABIIATh PE3ybTaThl PEIICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIICOBaHUS,
MPOEKTa, CAMOCTOSITEIHHO BEIOMPATH (POpMAT BBICTYIUICHUS ¢ YIETOM 3a/1a4
MpEe3eHTAIMU U 0OCOOEHHOCTEN ayAUTOPHH;

MMOHUMATh U WCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U UHAUBUIYaIbHOU
paloTHI MpU peUICHUH Y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

MIPUHUMATh LEJIb COBMECTHOU AEATEIbHOCTH, MUIAHHUPOBATHh OPTaHU3ALUIO
COBMECTHOW paboOThl, pacmpelensaTh BHABI pPadOT, JIOrOBapHUBATHCA,
00CYXXJIaTh MPOIIECC U pe3yibTaT padOThl, 0000IIATh MHEHHSI HECKOJIbKUX
JIIOJICH;

y4acTBOBaThb B TIpynmnoBbIX ¢GopMax paboTel (00CyxkaeHus, OOMEH
MHEHHUSIMHU, MO3TOBBI€ IITYPMbI U JPYTHE), BHIMOIHITH CBOIO YaCTh paOOThI
U KOOPJIMHHUPOBAaTb CBOM JIEUCTBUS C JPYTMMH WIEHAMH KOMAaHJbI,
OLICHMBATh KayeCTBO CBOETro BKJIaJa B OOMIUN MPOIYKT IO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PerynsiTuBHbIC YHHBeEpcaabHbIe Y4eOHbIE 1eliCTBUSA

Camoopranuzanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aIrOpPUTM pEIICHUs 3aJadyu (WM €ro
4acTh), BBIOMpATh CIOCOO pEHIEHUS C Y4ETOM HMMEIONIUXCS PECypCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ yU€TOM HOBOM MH(GOPMAITUH.

CaMOKOHTp 0J1b, 3MOHHOHaJIBHLIﬁ HHTCIJICKT:

BJIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibTara
pELICHNST MATEMATUYECKON 3a]1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBHIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a]1a4H,
BHOCUTh KOPPEKTUBBI B JCSITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTENBLCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa AEATEIBHOCTU IOCTABJICHHON LEIU U
YCJIOBUSIM, OOBSCHATh MPUUYUHBI JOCTHUKEHUS WJIM HEAOCTHXKCHUS IIeJIH,
HAXOJUTh OMINOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI



K xoHmy oOyuenuss B 7 KJjacce OOYYaIOIIUMCS TIOMYYUT CIIEIYIOIINAE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBath W3ydeHHBIE TEOMETPHYECKHE (DUTYpPBI, ONPEAeIATh HUX
B3aMMHOE PAacMOJIO)KEHUE, H300pa)kaTh TeOMETpUYEecKue (UTyphl, BBITOIHATD
YEPTEXKHU IO YCIIOBUIO 3a7aui. I3MepATh JIMHEWHBIE U YIJIOBBIC BEJIMYMHBI. PeraTte
3a/1a4¥ HA BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate TpyOyl0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIUYMH TMPEIMETOB B
peabHOM JKM3HHM, pPa3MEpOB IPUPOJIHBIX OO0BEKTOB. PaszmmyaTh pa3Mepbl 3THX
00BEKTOB MO MOPSJIKY BEJTMUUHBI.

CTpouTh 4epTEXHU K T€OMETPUUECKUM 3aJ1auyaM.

[Tonp30BaThCsi MpU3HAKAMM PABEHCTBA TPEYrOJIbHUKOB, HCIOJIb30BaTh
MIPU3HAKY U CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOIUTE JTOTHYECKHE PACCYXKIACHHS C HCIOJIB30BAHUEM TIE€OMETPUYECKUX
TEOpEM.

ITonp30BaTbCsl MpU3HAKAMM PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB,
CBOMCTBOM MEIMAHBI, MPOBEAEHHON K THIIOTEHY3€E MPSAMOYTOJIbHOTO TPEYTOJIbHUKA,
B PEIICHUHU T€OMETPUYECKUX 3a]1a4.

OrnpeaensiTh napauieIbHOCTh NPSIMBIX ¢ TIOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT
¢ HUMH cekymas. OnpeaensaTh NapajieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK IPYrOu MPSIMOM.

Pemats 3a7aun Ha KiieTyaTroi Oymare.

[IpoBOIUTE BEIYUCICHUS U HAXOAUTH YHUCIOBBIC U OYKBEHHBIC 3HAUCHHS YTIIOB
B F'€OMETPUYECKUX 3aJlayaxX C MCIOJIb30BAHHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJILHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH TIEPECEUCHUU [IBYX
napasiebHbIX NPSAMBIX CeKyllen. Pemarh npakTHYeCKUe 3a7a4i Ha HaXOXJICHUE
VIJIOB.

Brnanets MOHATHEM TE€OMETPUUECKOIO MECTa TOYEK. YMETh OMNpPEACsITh
OMCCEKTPUCY YIJIa U CePEAMHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTPUUYECKUE
MecTa TOYEK.

DopMyIHPOBaTh OMNPEACICHUS OKPY)KHOCTH W Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TTOJIb30BaThCSI X CBOMCTBAMU. Y METh MPUMEHSTh 3TH CBOMCTBA IMPHU
pElICHUH 3aa4.

Brnaners NMOHATHEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYrOJbHUKA TMEPECEKATCSd B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIECHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OAHON TOUKE.

Brnanerp noHsiTHEM KacaTelbHOM K OKPYKHOCTH, IOJIb30BATHCA TEOPEMOU O
MEPIICHANKYJIIPHOCTH KacaTEIbHOU U PaInyca, MPOBEAEHHOTO K TOUKE KaCAHUS.



[Tonp30BaThCsl MPOCTEUILIMMU F€OMETPUUECKMMH HEPAaBEHCTBAMU, TOHUMATh
UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE F'€OMETPUYECKUE MOCTPOCHHUS C MTOMOILBIO LIUPKYJIA U
JIMHEVKU.

K xoHiy obOyuenuss B 8 kJiacce oOydYarolUiiCs TMOMYYUT CIEIYIOIINUE
IPEIMETHBIE PE3YJIbTaThI:

Pacrio3HaBaTb OCHOBHBIE BUJbl YETBIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMM MPU PEIICHUH T€OMETPUUYECKUX 3a]1ay.

[IpuMeHsATh CBOMCTBAa TOYKM IEPECEUYEHHUS] MEIHMAH TPEYrojbHUKA (LIEHTpa
Macc) B pellieHrHd 3a1ad.

BrageTs noHsATHEM CpeHEN TMHUMU TPEYTOJIbHUKA U TPAIlELUH, IPUMEHATh UX
CBOMCTBA IIpU PEILIEHUH reomeTpudeckux 3anad. [lomp3oBatecs Teopemon Paneca
U TEOpEMOM O MPONOPUUOHAIBHBIX OTPE3KaxX, NPUMEHATh HUX JI1 PELICHMS
MPaKTUYECKUX 3a/1a4.

[TpuMeHATh npU3HAKKU NOA00US TPEYTOJIBHUKOB B PEILIEHUU T'€OMETPUUECKUX
3ajay.

[Tonb3oBatrbecsi Teopemoit Iludaropa maiiss penieHuss TEOMETPUYECKUX W
IPAKTUYECKUX 3a1ad. CTPOUTH MaTEMaTUYECKYIO MOJIEb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSITEILHO JIeJaTh YEPTEXK U HAXOUTh COOTBETCTBYIOIINE JJIUHBI.

Brnagete DNOHATHSAMH CHHYyca, KOCHHYCAa M TaHI€HCa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroibHUKa. [1071b30BaThCs 3TUMU MOHATUSIMU JJIs1 PEILICHUS
PAKTUYECKUX 3a7ad.

Borancnsate (pa3iuuHbIMU CIIOCOOAMU) IUIOIIAb TPEYTOJbHUKA U TUIOLIAAH
MHOTOYTOJIbHBIX ~ Quryp (mojib3yachb, TIJ€ HEOOXOAMMO, KaJIbKYJISITOPOM).
[IpuMEHSATh MONTy4YEHHbIE YMEHUS B IPAKTUYECKUX 3a7adax.

Bnanerp NOHATHAMM BIHMCAaHHOTO W LEHTPAIBHOIO YIJIa, HMCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIJIaX MEXIY XOpAaMu (CEKYIIUMH) U YIJI€ MEXKIY
KacaTeJIbHOW U XOPAOHU IPU PELIEHUN I€OMETPUYECKHX 3a1ad.

Brnaners moHSATHEM ONUCAHHOIO YETBIPEXYTOJIbHUMKA, IMPUMEHSATH CBOWCTBA
OMKMCAHHOIO YETHIPEXYTOJIbHUKA TP PELICHUH 3a/a4.

[IpuMeHATh MOJydYeHHbIE 3HAHUSA HAa MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIENIM [Tl 33]1a4 PeaIbHOM KU3HU U MIPOBOJUTH COOTBETCTBYIOIME BHIYMCIICHHUS
C TIpUMEHEHUEM IMOAOOUS M TPUTOHOMETPHUM (MOJB3YSICh, A€ HEOOXOAUMO,
KAJIbKYIIITOPOM ).

K xoHmy oOyueHuss B 9 kjacce oOydarolmuiCsl TOJYYUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTaThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPBIX YIJIOB, HAaXOJUTh C HUX
NOMOIIBIO PA3JIMYHbIE AJIEMEHTHl MPSIMOYTOJbHOTO TPEYroJIbHUKA («pelleHue



IPSAMOYTOJIbHBIX TPEYTOJIBHUKOBY). HaxonuTh (C MOMOIIBI0 KabKYJISATOPA) JUIMHBI
Y YTJIbI JUI HETaOJMYHBIX 3HAYEHUH.

[Tonmp3oBaThes hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUIECKUM
TOXKIECTBOM [UIsl HAXOXKJIEHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonb3oBaTh TEOPEMbI CHHYCOB M KOCUHYCOB JUUIsl HAXOXKACHUS Pa3IMYHbIX
AJIEMEHTOB TPEYrOJbHUKA («PEIICHUE TPEYrOJIbHUKOBY), NPUMEHSATh HUX MpU
pEIICHUH T€OMETPUYECKUX 3a]1a4.

Brnaners noHsTHSAMU TpeoOpa3zoBaHus 1101001sI, COOTBETCTBEHHBIX 3JIEMEHTOB
noooHbIx ¢uryp. Ilomap3oBarbesi cBoiicTBaMU TONOOMS TPOM3BOJIBHBIX (QUTYD,
YMETh BBIYMCIATH JUIMHBI M HAXOAUTh YIJIbl y MOAOOHBIX ¢uryp. [IpumeHsTSH
CBOWCTBa MOAO0MS B MPAKTUYECKUX 3a7adax. YMEThb MNPUBOJUTH IMPUMEPHI
NOJ00HBIX (PUTYP B OKPYKAIOILIEM MUPE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BEAECHUU OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYILNX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpPaMHU, MOHUMATh MX T€OMETPUUYECKUN U (U3UUECKHI
CMBICJ, TPUMEHSATh MX B PEIICHUH TEOMETPUUYECKUX M (PU3NYECKUX 3amad.
[IpuMeHsTh CKaJIIpHOE MPOU3BECHIE BEKTOPOB JIJIsl HAXOXKIACHUS AJIMH U YIJIOB.

[Tonmp30BaThCS METOIOM KOOPAMHAT Ha TUIOCKOCTH, IPUMEHSATD €T0 B PEIICHUN
reOMEeTPUYECKUX U MPAKTHUECKUX 3a/1a4.

Bnagers MOHATHSAMH TPAaBUILHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI AYTU OKPYKHOCTH U PaJldaHHOW Mephl yria, yMETh BBIYUCIATH IUIOLIAAb
Kpyra u ero yacteil. [IpuMeHsATh moydeHHbIE YMEHHSI B MPAKTUYECKUX 3ajauax.

Haxomute ocu (WM UEHTPBI) CUMMETPUM (QUTYp, NPUMEHSTh JABUKECHUS
IUIOCKOCTH B MPOCTEHIIINX CITydasix.

[IpuMeHATh MOJlydyeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJH AJIs 3374 peaibHON dKU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUUCIICHHUS
C MNpPUMEHEHHEM MOAOO0US M TPUTOHOMETPUYECKUX (PYHKUMHA (MOJBb3YsCh, THE
HE00XO0AMMO, KaJIbKYJISITOPOM ).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmenoBanmue a3/eJI0oB U TEM 1044 OBbIC
Ne ni/m P Kontpoisbnsbie | IlpakTHyeckue (ucbp )
NPOrpaMmMsbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
IIpocreiimme reome ecKue
. p TVI/IH_II/I Ir/I MeTpudecKkue purypsl u y BuGmorexa LIOK
ux cBoiicTBa. MI3MepeHue reoMeTpuyecKkux https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmioreka [IOK
2 T 22 1
peyTOTRHIIH https://m.edsoo.ru/7f415e2e
3 ITapannensHbIe MpsIMbIE, CyMMa YTIJIOB 14 1 bubmmoreka [IOK
TPEyTrOoJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. ['eomerpruueckne 14 1 bubmmoreka LIOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6moreka [JOK
5 I1 i 4 1
OBTOpCHHE, 0000IICHHE SHAHHI https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KoanuectBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM undposbie
Ne n/m pasi Kontpoiasnbie | IlpakTnueckue (mupp )
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBoaHoe moBTopenue 4 1
.. bu6moreka [JOK
2 Bt 11 1
STHpEXyroTbHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
3 MIPOIIOPIIMOHAITBHBIX OTPE3KaX, MOJT00HbBIC 13 1 brbmiorexa LTOK
poropt P > 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH
[Imomans. Haxoxaenue niomanen
4 Tpe I:OJ?BHI/IKOB u ilmoro FO;IHI;IX ¢bur 13 1 bubmmorexa [IOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomanu nogo0HBIX GUTyp
5 Teopema [Iudaropa u Hagana 10 1 bubmmoreka [IOK
TPUTOHOMETPUHN https://m.edsoo.ru/7f417e18
VYribl B OKpYKHOCTH. BriicanHbie 1
5 OIMCAHHBIC YETBIPEXYT OJIBHUKU. 13 1 bubmmorexa LIOK
KacarenbHble k okpyxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEMN
bu6munoreka [JOK
7 I1 6006 i 4
OBTOPCHLE, ODODIICHEL SHARH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KosauuecTBo 4yacoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM undposbie
Ne n/m pasi Kontpoiasbnsbie | IlpakTHyeckue (mupp )
NpOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
1 BBognoe noBTopeHue 4 1
5 Tpuronomerpus. TeopeMbl KOCHHYCOB H 14 1 bubmmoreka LIOK
CUHYCOB. Pemienue TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
3 [IpeoGpazoBanue nmogodus. Merpuaeckue 10 1 bubmuorexa [IOK
COOTHOIIICHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmioreka [IOK
4 B 11 1
CICTopE! https://m.edsoo.ru/7f41al2c
5 JlekapTOBBI KOOPJAMHATHI HA MNIOCKOCTH 8 1 bubmorexa [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJILHUKH. J{JTMHA
6 01? PKHOCTH U TLIIO ya b Kpyra g 8 bubmmorexa [IOK
py H HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnienne nnomaaen
bu6mmoreka [JOK
7 6
Jlpukenis wiockocTa https://m.edsoo.ru/7f41al2c
3 [ToBTOpEeHue, 0600IICHNME, 7 1 bubmmorexa [IOK
cUCTEMAaTHU3allUI 3HAHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

ITPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsieMble NpeIMeTHBIE Pe3y1bTAThl 0CBOCHHSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHO MPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHust
pe3yJibTara
6 I'eomerpus
PacrioznaBaTh M3y4eHHBIE reOMeTpUIecKrue (GUrypbl, ONpenessiTh HX
B3aMMHOE pPACIONIOKEHHE, U300pakaTh I'€OMETPUUECKUE (QUIYpHI,
6.1 BBIMOJHATD YEPTEXKH MO YCIOBHIO 3aAaud. M3MepsTh TUHEHbIE U
yIJI0BbIE BEIMUYUHBL. PemaTh 3a1aun Ha BRIYUCIECHUE UIMH OTPE3KOB
Y BEIMYHH YTJIOB
Jenate rpyOyI0 OLIEHKY JIMHEHWHBIX U YTIIOBBIX BEJHMYMH IPEAMETOB B
6.2 peaslbHOW JKM3HH, pPa3MEpOB MPUPOIHBIX OOBEKTOB. Paszmmuuarth
pa3Mepsl 3TUX 00BEKTOB MO MOPSIKY BEINYHHBI
6.3 CtpouTh UepTeXH K T€OMETPUUECKUM 3a/1ayaM
[Tonb3oBaThHCS NpU3HAKaMHU paBeHCTBA TPEYrOJILHUKOB,
6.4 UCIIOJIb30BaTh ~ TIPU3HAKM WM CBOMCTBAa  PaBHOOEAPEHHBIX
TPEYTOJLHUKOB IIPU PEIICHUH 3a/1a4
65 [IpoBOAWUTH  JIOTHYECKHE  PACCYXKICHHUS C  HCIOJIb30BAaHUEM
' Te€OMETPHYECKUX TEOPEM
[Tonp30BaThHCS pU3HAKAMHU paBeHCTBa MPSIMOYTOJTbHBIX
6.6 TPEYTOJIbHUKOB, CBOWCTBOM MeIUaHBl, MPOBEAEHHON K THIIOTEHY3€
IPSMOYTOJIFHOTO TPEYT OJIbHHUKA, B PEIICHUN T€OMETPHUYECKHX 33124
Onpenenars napauieaTbHOCTh IPSIMBIX C TIOMOMIBIO YTJIOB, KOTOPBIE
6.7 o0pasyer ¢ HUMH ceKymas. OnpenensTh NapauielbHOCTh MPSIMBIX C
' IIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OAHOU MPSAMOH 0 TOYEK
JIpyrou npsMon
6.8 Pemrats 3aiaun Ha kieT4aToit Oymare
6.9 [IpoBOOUTH BBIUMCIECHUS M HAXOAWTh YHCIOBBIE U OyKBEHHBIE
' 3HA4YEeHUsl YTJIOB B TEOMETPUYECKHX 3a/la4ax C HCIOJb30BAaHUEM




CyMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPH MEPECEUEHUH [BYX MapalljeNbHbIX MPSIMbBIX

cekyuel. Pemath mpakTHuecKue 3a/1a4i Ha HAXO0XKJIEHUE YTIIIOB

6.10

Bnanerp TMOHSATHEM TIE€OMETPUUECKOTO MECTa TOYEK. YMETh
orpenensiTh OWCCEKTPUCY yrila M CEPeAMHHBIN MEepPHeHAUKYISp K

OTPE3KY KaK I'COMECTPUICCKUEC MECTA TOUCK

6.11

DopMyIHpPOBaTh ONPEAEICHUS OKPYXKHOCTHM M Kpyra, XOpAsl U
JUaMeTpa OKpPYKHOCTH, IIOJIb30BAaThCd HX CBOMCTBAMH. YMETb

IIPUMEHSATH 3TH CBOWCTBA IPH PELICHUU 3a1a4

6.12

Biiagets NMOHATHEM ONMCAaHHOM OKOJIO TPEYTOJIBHHKA OKPYXXHOCTH,
yMeTb HaxonuTh €€ 1eHTp. Ilonb3oBatbed (akramMu O TOM, 4YTO
OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA I1EPECEKAIOTCS B OJHOM TOUKE, U
0 TOM, YTO CEPEAUHHBIE IIEPIIEHAUKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA

IEPECCKAIOTCA B OJHOM TOYKE

6.13

Brnanete moHsTHEM KacaTeIbHOM K OKPY>KHOCTH, I0JIb30BAThCS
TEOpEMON O TMEPNEeHJUKYJSIPHOCTH KacaTelbHOM M pajauyca,

IIpOB CIIéHHOFO K TOYKEC KaCaHHA

6.14

[Tonp30BaThCsl MPOCTEUIIMMH T'€OMETPUYECKUMH HEPABEHCTBAMU,

IIOHUMATh UX HpaKTI/ILIeCKI/Iﬁ CMBICJI

6.15

HpOBO}II/ITB OCHOBHBIC TCOMCTPUYCCKHUEC ITOCTPOCHUSA C IMOMOLIBIO

LUPKYJIA U JTUHEHKH

8 KUIIACC

Kon
NpoOBEPSIEMOTO
pe3yiabTara

IIpoBepsiemMble MpeAMeTHbBIE Pe3yJIbTAThI 0CBOEHMSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

6

T'eomerpus

6.1

Pacrno3naBaTe OCHOBHEIC BH/bI I‘IeTBIpéXerHBHI/IKOB, HUX 3JICMCHTHI,

MMOJIb30BaThCS X CBOMCTBAMH IIpH pCIICHHUU I'€COMETPUYCCKHUX 3aaa4d

6.2

[IpuMeHsATh CBOMCTBA TOYKM IEPECEUEHUs MEIMaH TPEyrojIbHUKA

(ueHTpa Macc) B pelIeHUH 3a7au

6.3

Brnagetes NOHATHEM CpeIHEW JIMHUM TPEYroJIbHHKAa M TpaIlelHH,

MNPUMCHATL HX CBOMCTBA npun pelicHUN TCOMCTPUUCCKUX 3a/ad.




ITonb3oBaThcst Teopemoit Daneca U TeOPEMON O TPONOPIUOHATIBLHBIX

OTPE3KaXx, IPUMCHATHb UX JJI PCIICHUA IIPAKTUYCCKUX 3a/1a4

6.4

[IpumeHsiTe mnpu3HAKU MOAOOMS TPEYrOJbHUKOB B  pELICHUU

TCOMCTPHUYCCKUX 3a/1a4

6.5

[Tonp3oBaThCs Teopemoii [Tudaropa aiis penieHust reoMeTpuIecKuX 1
MPaKTHYECKUX 3aaay. CTpOI/ITL MAaTEMAaTUYCCKYI0 MOJACIbL B
MPAKTHYCCKHUX 3ajavdax, CaMOCTOATCIIbHO ACJIaTh ‘IGpTé)K 1 HAaXOJUThb

COOTBCTCTBYIOIIUC AJIMHBI

6.6

Bnanets moHSTHSIMU CHUHYCa, KOCHUHYCa U TaHI'CHCA OCTPOro yrija
MpAMOYT'OJIbHOI'O TPCYrOJIbHHKA. ITonmp30BaThCI 3TUMH HOHATHSIMH

AJIg pEIICHUS TPAaKTUYCCKUX 3a1a4

6.7

Bbruncnate (pasinuyHbIME croco0amMM) IUIOIAAb TPEYroJIbHUKa U
IUIOIIA M MHOTIOYTOJbHBIX (uUryp (moib3ysch, A€ HEOOXOAMMO,
KaJbKynaTopoM). [IpuMeHsATh moydyeHHbIE YMEHUS B IPAKTUYECKUX

3ajayax

6.8

Brnagetr TOHATHSMHM  BIHUCAHHOTO W IEHTPAJBHOTO  yrJa,
MCI0JIb30BaTh TEOPEMBI O BITMCAHHBIX yTiaX, yriiax MEXay XopJaaMu
(cexymuMM) U yriie MeXAy KacaTeJIbHOW M XOpAOW MpH pelieHUuun

TCOMCTPHUICCKUX 3aJa4d

6.9

BHaHeTB IIOHATHEM OIIMCAHHOI'O ‘IeTBIpéXYFOJ'II)HI/IKa, MMPpUMCHATH

CBOMCTBA ONMCAHHOI'O YETHIPEXYT OJIbHUKA IIPU PELICHUH 3314

6.10

HpI/IMeHHTB MMOJIYYCHHBIC 3HAHUA Ha IIPAKTUKEC — CTPOHUTH
MAaTEMAaTHYCCKNEC MOACIN OJIdA 3aJa4 peanLHoﬁ JKU3HU U IIPOBOAUTH
COOTBCTCTBYIOIIUE BbBIYHUCICHUA C MPUMCHCHHUEM HOI[O6I/I$I u

TPUTOHOMETPUH (T10b3YSCh, I'/1€ HEOOXOIUMO, KAJIbKYJIATOPOM)

9 KIIACC

Kon
NpoBePsIEMOro
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJIbTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

6

I'eomerpus

6.1

3HATh TPUTOHOMETPUYECKUE PYHKIIMHU OCTPBIX YTIIOB, HAXOIUTH C UX
MOMOIIBIO PA3JIMYHBIE AJIEMEHTHl MPSMOYTOJBHOIO TPEYTrOJIbHUKA

(«pemieHue MPAMOYTOJMBHBIX TPEYroJbHUKOBY). Haxomute (c




IIOMOIIBIO KaJ'Ibe.]U[TOpa) JJIMHBL W YIJIBl  AJIA HeTaOIMYHBIX

3HAYEHU I

6.2

[Tonk3oBaThCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXIECTBOM JUJISI HAXOXKIAEHUS COOTHOIICHUMA

MCKAY TPUTOHOMETPHUUCCKUMHU BCIIMYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [JISl HaXOXKIEHUS
Pa3IMYHBIX JIEMEHTOB TPEYTrOJbHHUKA («PEIICHUE TPEYT OJbHUKOBY),

IIPUMEHSTh UX IIPU PEILIEHUH F€OMETPUYECKUX 3a]1a4

6.4

Bnagetrs nmonsTusMH mpeoOpa3zoBaHus 1OJ00HS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX ¢uryp. Ilonp3oBaThcsi cBOMCTBaMU MOA00MS
IPOU3BOJBHBIX (PUTYpP, YMETh BBIUNCIATH AJIMHBI U HAXOAUTH YIJIbl Y
nof00HbIX Guryp. [IpuMeHsaTs cBOiicTBa 1MOKO0US B MPAKTHYECKUX
3ajayaXx. YMETb MPUBOJIUTH IpPUMEpPHl MOAOOHBIX (GuUryp B

OKPY’KaloIlleM MUpe

6.5

[Tonb3oBaTbesi TeOpeMaMH O IMPOU3BEACHUH OTPE3KOB XOPI, O

IPOU3BECHUH OTPE3KOB CEKYIIHUX, O KBaJpaTe KacaTeJbHOU

6.6

[lonp30BaThCs BEKTOpaMHM, MOHHMATh MX TEOMETPUYECKUN U
¢u3nyeckuil cMbICI, MPUMEHATh UX B PELICHUH T'€OMETPUUYECKUX U
¢usnueckux 3amad. [IpuMeHsTh CKansipHOE MPOU3BEICHHE BEKTOPOB

AJI1 HaXOKACHUS OJIMH U YI'JIOB

6.7

Ilons30BaThCA MCTOJOM KOOPAWHAT Ha MJIIOCKOCTHU, IPUMCHATL €ro B

PCHICHUHN TCOMETPUICCKUX U ITPAKTUICCKUX 3a1ayq

6.8

Brnagerp TOHATHSAMH TIPAaBUIBHOTO MHOTOYTOJIBHUKA, JJIHHBI
OKPYKHOCTH, JJIMHBI AYTH OKPY>KHOCTH U paJMaHHOM Mephl yria,
YMETh BBIYUCIATH IUIOW@Ab Kpyra U ero yacrteil. IlpumeHsTsb

IMMOJTYYCHHBIC YMCHHS B ITPAKTUYCCKUX 3aJadax

6.9

HaxomuTh ocHM WM UEHTpPHl CHUMMETpUU (GUryp, TPUMEHSTH

JABUXXCHUS IIJIOCKOCTHU B HpOCTGﬁHIHX ciaydasax

6.10

[IpuMeHsATs TMONy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH
MaTeMaTHYECKHE MOAEIH JJIsl 3aJ]a4 peajbHOM KU3HU U MPOBOIUTH

COOTBCTCTBYIOIIIUEC BBIYHUCJICHUA C TMPHUMCHCHHUEM HOI[O6I/I${ n




TPUTOHOMETPUYECKUX (QYHKUUN (MOIB3YSICh,

KaJIbKYJIATOPOM)

rae HeoO0XOAuMO,




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT COAePKAHUS
6 ['eomerpus
Hauanpabie nonsaTus reomerpun. Touka, npsimasi, OTpe30K, JIy4. YToi. Buasl
6.1 yrios. BeprukanbHble M cMexHble yribl. buccektpuca yria. JlomaHas,
MHOTrOyroJjbHHUK. [lapaniensHoCTs U NepIeH IUKYIAPHOCTD IPSIMBIX
6.9 Cummetpuunbie (urypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHHU.
' [Ipumepbl cUMMETpUH B OKPYXKaIOLIEM MUPE
6.3 OCHOBHBIE MOCTPOECHUS C MOMOIIBIO LUPKYJA U JIMHEUKU. TpeyroibHUK.
' BricoTa, Menuana, OucceKTprca, iX CBOWCTBA
6.4 PaBHOOeApeHHBII M paBHOCTOPOHHMI TpeyroyibHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBoiicTBA W TPU3HAKK PaBHOOEAPEHHOro TpeyroipHUKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBa M MNpU3HAKM NapauielbHbIX NOpsaMbix. CyMmma  yrios
' TpEeyroJIbHUKa. BHeNIHNE yribl TpeyroiabHUKa
[IpsimoyronbHbiil  TpeyronbHUK. CBOMCTBO MeauaHbl MPSMOYTOJBHOTO
6.7 TpeyrojbHHUKa, NpOBENEHHOM K runorenyse. IlpusHaku paBeHcTBa
' IPAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSAMOYroabHBIN TPEYTOJIbHUK C YIJIOM B
30°
HepaBeHcTBa B reomMerpuu: HEPaBEHCTBO TPEYIOJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOHW, TeopemMa o OojblleM yrie W OoJblIeld CTOpOHE
TpeyrojbHuKa. [lepneHuKysap u HaKJIOHHas
6.9 I'eomerpuyeckoe MmecTto TodeKk. buccekTpuca yriia W CepeIUHHBIN
' NEPHIEHANKYJIIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK
OKpyXHOCTb M KpyI, XOpAa M JuMaMeTp, HUX CBOHCTBA. B3aumHoe
6.10 pacmoyio)keHHUE OKPYXKHOCTH M mpsiMod. KacarenpHas W cekymas K
OKPYXHOCTH
6.11 OKpy>XHOCTb, BIMCaHHAas B yroj. BrucaHHas ¥ onucaHHas OKPYXXHOCTH
' TPEYrOJIbHUKA




8 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6 I'eomerpust

6.1 YeteipéxyronsHuku. [lapamienorpaMmM, ero npu3Haku U CBOMCTBA

6.2 [IpsiMmoyroNbHHK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

6.3 Tpamenus, paBHOOOKas  Tpameuus, €€ CBOMCTBA UM  IPU3HAKHU.
' [IpsimoyrosnbHast Tpaneuus

6.4 Meron ynBoenust Mequansl. LleHTpanbaas cummerpus. Teopema Paneca u
' TEOpeEMa O MPOMOPLUHUOHAIBHBIX OTPE3KAX

6.5 CpenHue JIMHUYU TPEYrOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyronbHuKa

66 [Tonobue TpeyrosbHUKOB, KO3 dunueHt momodbus. Ilpusnaku momoOus
' TpeyroiabHUKOB. [IpuMeHenne mogooust Mpu perieHnH MPaKTHYEeCKUX 3a1a4

6.7 @opmynbl Uil TUIOIIAAN TPEYroJibHUKa, Mapaijernorpamma, pomba u
' Tpamnenuu

6.8 CpoiicTBa mmomaaei reomerpuueckux ¢uryp. OTHoIIeHHWE ToIanen
. MOJO00HBIX QUTYD

6.9 Brruncnenue miomanaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Ilucdaropa. Ilpumenenune Tteopemsl Iludaropa npu pemeHun
' IPAKTUYECKUX 3a7a4

CuHYyC, KOCUHYC, TAaHI'€HC OCTPOrO yrja MpSAMOYI'OJbHOI'O TPEYIOJbHHKA.
6.11 OCHOBHOE  TPUIOHOMETPHUYECKOE  TOXKAECTBO. TpUroHOMeTpHUuecKHue
¢dbynkiuu yrioB B 30°,45°u 60°

6.1 Bnucannble U LIeHTpajbHbBIE YIJIbl, YIOJ MEXKAY KacaTelIbHOW U XOPIOM.
' Vribl MeXay XOpIaMH U CEKYIIUMHU

6.13 BrnucanHbie ¥ ONUCAaHHBIC YETHIPEXYT ONIBHUKH

6.14 B3anmHoe pacnonoxeHne IBYX OKpyxkHocTed. KacaHue OKpyx)HOCTEH.
' OO6mme kacaTenbHBIC K IBYM OKPY>KHOCTSIM




9 KVIACC

Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA
6 ['eomerpus
6.1 Cunyc, kocunyc, Tanrerc yriioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUY ECKOE
' TOXeCcTBO. DOpMYIIbl TPUBEACHUS
Pemenue tpeyronsHUKOB. TeopemMa KOCMHYCOB M TeOpeMa CUHYCOB. Pemrenue
6.2 IPAaKTUYECKUX 33Jad C HCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodust. [logodue COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o0 mpou3BeAEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BENEHUHN OTPE3KOB
' CEKyUIMX, TEOpEMa O KBajipaTe KacaTelbHOU
Bektop, nmnmHa  (Momynb) — BEKTOpa, — COHANpaBlieHHbIE  BEKTOPBI,
65 IPOTUBOIOJIOAKHO HAIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIl€palliy HaJl BEKTOpaMHu. Pa3inokeHue BeKTopa 1o 1ByM
HEKOJIJIMHEapHBbIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkansgpHOe MPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE IS
' HAXOXKJEHUS JUTUH U yTJIOB
JlekapTOBBI KOOPIUHATHI HA INIOCKOCTH. Y PaBHEHUS MIPSIMOM U OKPYKHOCTH B
6.7 KOOpJIMHATaX, IEPECEUEHNE OKPYKHOCTEH U PSIMbIX. METOl KOOPAUHAT U €T0
IPUMCHEHHUE
6.8 [IpaBriIbHBIE MHOTOYTOJIbHUKU
6.9 Jnuna okpyxHocTH. ['panycHas u paauaHHas Mepa yria, BBIUUCIEHUE JJIUH
' YT OKPYKHOCTEH
6.10 [Tnomans kpyra, cekropa, CerMeHTa
6.11 JIBUKEeHUST TIIIOCKOCTH W BHYTPEHHHUE CHUMMETpHH GHUTyp (31eMeHTapHbIe
' npencrasienus). [lapamiensHbiii mepenoc. [lopopoT




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NPoBepPsSIeMOro
TpeOoBaHus

IIpoBepsieMble TpeOOBaHUS K NMPeAMETHBIM pe3y/ibTaTam
0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOIO
o0urero oopazoBanusi Ha ocHoe ®I'OC

YMeHue omnepupoBaTh IMOHSATHSMHU: MHOXECTBO, IOJIMHOXKECTBO,
orepanyy HajJ MHOXECTBaAaMH; YMEHHE OINEpHUpPOBATH MOHSITHUSIMHU:
rpad, CBS3HBIA rpad, IepeBO, LUK, TPUMEHSATh UX MpPU PElIeHUU
3a/a4; yMEHUE HCIONb30BaTh TIpaUueckoe IpeACTaBICHHE
MHOKECTB JJI ONHCAHMSI PEaJbHBIX IPOLECCOB U SIBIEHUH, IpU

pELLIEHUH 3a/1a4 U3 IPYTUuX y4eOHBIX IPEAMETOB

YMeHue onepupoBaTh NOHATHSAMU: OIIPENEIECHUE, AKCU OMa, TEOPEMA,
JI0OKa3aTeJIbCTBO; YMEHUE pACIO3HABAaTh MCTUHHBIE W JIOKHBIE
BBICKA3bIBAHMS, NPUBOAWTH IPUMEPBI U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBaHWA U OTPULAHUA BBICKa3bIBaHUH

VYMeHue onepupoBaTh NOHATHAMU: HATYPAIbHOE YHCIIO, IPOCTOE U
COCTaBHOE YMCIIO, JEIMMOCTb HATypaJbHBIX 4YHUCEN, IPU3HAKU
JETUMOCTH, 1I€JI0€ YUCIIO, MOAYJb YHCIA, OOBIKHOBEHHAs APOOb U
JecsiTUYHas 1po0b, CTaHAAPTHBIN BUJ YMCIIa, PAallMOHATIbHOE YHUCIIO,
UppaloHajJbHOE YHUCIO0, apupMeTHYeCKUid KBaJIpaTHBIM KOPEHb;
YMEHUE BBIIOIHATL JACUCTBUSA C YHUCIAMH, CpaBHMBATb W
YIOpALOYMBATh 4YHUCIA, NPEACTaBIATH YHCIA Ha KOOPAMHATHOU
IPSIMOM, OKPYIVIATH 4YMCIIA; YMEHHE JAeNaTh IPUKUAKY U OLEHKY

pe3yJibTaTa BIYUCICHUI

YMeHue onepupoBaTh HOHATHSAMHU: CTENEHb C IEJIbIM MTOKa3aTeleM,
apudmMernueckuil KBaJpaTHbIM KOpEeHb, MHOI'OWIEH, aJiredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTeneHU
Oonbllle €AMHMIIBI; YMEHUE BBIIOJHATH PAcUEThl MO (QopMyJiam,
npeoOpa3oBaHusl LENbIX, APOOHO-PALlMOHAIBHBIX BBIPAXKEHUH U
BBIPAXKEHUN C KOPHSMH, pa3IoKEHHE MHOIOUYJIEHA HA MHOXHUTEINH, B
TOM YHCJE C HCHOJb30BaHHWEM (OpPMYJT Pa3HOCTH KBAJIPATOB H

KBaJipaTa CYMMbI U Pa3HOCTHU




YMeHue onepupoBaTh MOHATUSAMHU: YUCIOBOE PABEHCTBO, ypPaBHEHHE
C OJHOW IEepEeMEHHOM, YMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHUE pelIaTh JIMHEHHbIE U KBaJApaTHbIE YPABHEHMUS,
JIpOOHO-palliOHAbHBIC YPAaBHEHUS C OJIHOW MEPEMEHHOW, CHCTEMBI
JBYX JINHEHHBIX YPAaBHEHUM, JINHEHHbBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JApPOOHO-pallMOHAJIbHBIE HEpPaBEHCTBA C OJHOMN
[IEPEMEHHOM, B TOM YHCJIE IIPU PEIICHUU 3a7a4 U3 APYTUX IPEIMETOB
U TPAKTHYECKUX 3a/1ad; YMEHHME HCIOJIb30BATh KOOPAUHATHYIO
OpSAMYI0O U KOOPAMHATHYIO IIOCKOCTh JUJISl U300pakeHUsl pELICHUM

ypaBHEHHI1, HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh HOHITUSIMU: QYHKLUS, TpadUK PyHKIHUU, HYJIN
(GyHKLINH, IPOMEXYTKU 3HAKONOCTOSIHCTBA,  IPOMEKYTKU
BO3pacTaHusi, yObIBaHUS, HauOoiblllee M HAaUMEHbLIEEe 3HAYECHUS
byHKIMY; yMeHue OIlepUPOBATH HOHSATHSIMU : npsiMast
IPOIOPIUOHATBHOCTh, IMHEHHAs (PyHKIM, KBapaTUyHast QyHKLUA,
oOpaTHasi TPOMOPIMOHAILHOCTh, Mapaboia, TumepdoJia; yMeHHue
cTpouth Trpaduku  QyHKUMH, HCHOIB30BaTh TIpapuKu IS
OIpe/ieJICHHUs] CBOMCTB MPOLECCOB U 3aBUCHUMOCTEH, ISl pelieHus
3a/a4 U3 ApYrux Y4eOHBIX NPEIMETOB U PEalibHOW JKU3HU; yMEHHE

BBIpaXkaTh (popMyIamMu 3aBUCHMOCTH MKy BETMUUHAMU

Ymenue OIepupoBaTh MOHATUSIMU: M1OCJE10BATEIbHOCTD,
apumMernyeckas M reoMeTpUYecKass IPOrPecCUd; yMEHHE
MCTIOJIb30BaTh CBOWCTBA MOCIIEIOBATEILHOCTEH, (DOPMYJIIBI CyMMBI U
o011ero ujaeHa Mpu peleHuy 3ajad, B TOM YKCIe 3a4a4 U3 APYTUx

y4eOHBIX MPEMETOB U peabHOMN KU3HU

YMenue pemarts 3aa4u pa3HbIX TUIIOB (B TOM YHCIIE€ HA MPOIEHTHI,
JOJMM W YacTH, IBUXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTH
MOKYIOK M YCIIYT, HAJIOTH, 3aJJa4H U3 00J1aCTH yNpaBJIeHUS TUYHBIMH
U ceMeiiHbIMU (UHAHCAMH); YMEHUE COCTABIISITH BBIPAXKCHHUS,
YpaBHEHHUs, HEpPAaBEHCTBA M CUCTEMbl 10 YCJIOBHUIO 3aJayH,
UCCIIEZI0BATH I1OJYyYEHHOE PELICHUE U OI[€HUBATh IPaB10N0J00HOCTD

IMMOJTYYCHHBIX PE3YyJIbTAaTOB

VYMeHue onepupoBaTh NOHATUSIMU: QUTypa, TOUKA, OTPE30K, Mpsmas,
yd, JIOMaHas, yromu, MHOI'OYTOJIbHUK, TpPEYTr OJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUM TPEYrOJbHUKH,




OPSIMOYTONBHBIM TPEYroJbHHUK, MequaHa, OMCCEKTpHca W BBICOTA
TPEYTOJbHHUKA,  YETHIPEXYrOJLHUK,  MapajienorpamMMm,  pomo,
OpsIMOYT'OJIbHUK,  KBaApaT, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHbIMH (UIYypaMy;
yYMEHHUE pellaTh 3a7a4, B TOM YMCIIE U3 IOBCEIHEBHOM XU3HM, HA
HaXO0X/E€HUE F€OMETPUYECKUX BEJIMUNH C IPUMEHEHUEM HU3Y4EHHBIX

CBOMCTB uryp u paxToB

10

YMeHue onepupoBaTh MOHATUSMH: PAaBEHCTBO (HUTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapalljiebHOCTh U TEPIEHIUKYISIPHOCTh MPSIMBIX,
Yyrojl MEXAy HPSMBIMHU, TMEPHEHIUKYJSAP, HAKIOHHASA, ITPOCKIHS,
nogobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETPHS
OTHOCUTENBFHO TOYKU M MPSIMOH; yMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpHI0O ¥ mogobue  ¢uryp,  NapajuleIbHOCTh U

NepHeHANKYISIPHOCTD MPSMBIX B OKPYXKAIOIIEM MUPE

11

YMeHHe omnepupoBaTh IMOHATHUSAMH: JUIMHA, PACCTOSHUE, YroJ
(BenMuMHA yria, CUHYC U KOCHUHYC yrila TPEyroJbHUKA), IJIOIIA/Ib;
YMEHHE OLIEHUBATh Pa3MEPHI MPEAMETOB M 0OBEKTOB B OKPYKAIOIIIEM
MUpPE; YMEHUE NpPUMEHATh (QOpPMYIBl MEepUMETpa U IUIOMAIH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U ILIOMIAAN Kpyra, oObeMa
MPSAMOYTOJILHOTO MapajuiesienuIea; yMEeHue MPUMEHITh MPU3HAKU
PaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopemy Iludaropa, TpuroHomerpuueckue COOTHOIICHUS IS

BBIYMCIIEHUA JJIMH, PACCTOSHUM, IUIOIAAEH

12

YMmenue wu300paxaTh IIIOCKHMEe (UIYypel W HX KOMOWHAIWU,
IPOCTPAaHCTBEHHbIE (QUIYpbl OT PYKH, C IMOMOILBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WJIU

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh IOHATHAMM: HPSMOYTOJbHAas CHCTEMaA
KOOpAUHAT; KOOpAMHATBl TOYKH, BEKTOP, CyMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOPAa HAa YHUCJIO, CKaJLIPHOEC IPOU3BEICHUE
BEKTOPOB; YMEHHME HCIIOJIb30BATH BEKTOPbl M KOOPAMHATHI A
IIPECTABIICHNs JAHHBIX U PELICHUS 3a/ad, B TOM YMCIIE U3 APYIUX

y4eOHBIX TPEAMETOB M PeaibHOM KU3HU

14

YmMmenue OIICPpUPOBATL TOHATUAMMU: CTOJIOMKOBLIE H KpPYroBbIC

quarpamMMmbl, TaOJUIBL, cpeaHee apudmMeTndeckoe, MenuaHa,




HauOonbIllee ¥ HAaUMEHbIIIEe 3HAUYEHUS, pa3MaxX YUCIOBOro Habopa;
YyMEHUE U3BJIEKaTh, MHTEPIPETUPOBATH U  IMPeoOpa3oBbIBATH
uH(bOpMAIUIO, MPEACTABICHHYIO B Ta0iMIax W Ha IuarpaMmmax,
OTpaXKarolyK CBOMCTBA M XapaKTEPUCTUKHU PEAIbHBIX IIPOLIECCOB U
ABJICHUW; YMEHHME paclo3HaBaTb M3MEHUMBBIC BEJIMYHMHBI B

OKPY’KaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATHSAMH: CIyYallHBIA ONBIT (CIydaiHbII
9KCHEPUMEHT), 3JEMEHTApHOE COOBbITHE (dJIEeMEHTapHBIA HCXO.)
CIIy4allHOTO OIbITa, CIIy4ailHOe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHME HAaXOJUTh BEPOSTHOCTU CIy4dallHBIX COOBITUN B OMNBITAX C
PaBHOBO3MO)KHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE pEeLIaTh
3a/la4yd METOI0M OPraHM30BAaHHOIO Nepedopa U C UCIOJIb30BaHUEM
[IpaBUjIa YMHOXXCHMS;, YMEHHUE OLICHMBATb BEPOATHOCTU PEAJIbHBIX
COOBITUH U SIBJIEHHM, HOHUMATh POJb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITMH B OKPYKAIOIIEM MHUPE U B JKHU3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBHCUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIbIO B MaCCOBBIX SABJICHUAX

16

YMeHune BBIOMPATh MOAXOMSIINI H3YUYEHHBIA METOMA IS pelIeHHs
3a7a4u, IPUBOAUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEN B
MPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMATUKHU
B HCKYCCTBE, ONHMCHIBATh OTAECIbHBIC BBIAAIOIIMECS PE3YJIbTaThI,
MOJIyYEHHbIE B XOJ€ Pa3BUTHS MAaTEMATHKHA KAK HAyKW, IPUBOIUTH
IpUMEpPbl  MAaTEMATUYECKUX OTKPBITHM M KX AaBTOPOB B

OTE€YECTBEHHOU U BCEMHUPHON UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHMUA, ITPOBEPSAEMbIX HA

OI'D ITO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Yucna v BEIYUCICHUSA

1.1 Hartypanbablie u nenbie yncina. [Ipu3Haku 1eIMMOCTH LEJIbIX YUCET

1o OOBIKHOBEHHBIC ¥ JIE€CATHYHBIE JpPOOM, TPOIEHTH, OCCKOHEUHBIC
' MEPUOUYECKUE TPOOH

13 PanmonanbHble yucna. ApudmMernueckue ornepanuu ¢ panroHaJIbHBIMU
' YUCIIAMU

14 JeiicTBuTenbHbIC yncna. ApupMeTHIECKUEe ONepalluu ¢ ASHCTBUTEIbHBIMU
' YUCIIAMU

L5 [TpuGnu>kEHHBIE BHIYMCIEHUS, TIPAaBUIIA OKPYTJICHUS, IPUKUIKA U OLCHKA
' pe3yJibTaTa BIUUCICHUN
2 AnreOpandecKue BbIpaKCHHS

2.1 BykBeHHbIe BbIpaxeHUs (BbIpaXKEHUS C TEPEMEHHBIMH )

55 Crenienb ¢ 1enbiM nokaszaTesieM. CTEleHb ¢ palMOHAILHBIM TTOKa3aTelIeM.
. CaoiicTBa cTeneHn

2.3 MHorouieHbl

24 Anrebpaundeckas 1poob

)5 ApudmeTrnueckuii  KOpeHb  HATypalbHOH  cremeHW. JledicTBHs ¢
' apu(dMeTH4ecKUMH KOPHSIMHU HATYPaJIbHOW CTENEHH
3 VYpaBHEHUS U HEpaBEHCTBA

a1 Lensie u apobHO-panoHaIbHBIE ypaBHEHUs. CHUCTEMBI U COBOKYITHOCTH
' YpaBHEHU

39 Lensie u qpoOHO-panoHabHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenue TekcToBBIX 3a1a4
4 UmcrioBbie MOCIe0BaTEIbHOCTH

4.1 ITocnemoBaTenbHOCTH, CITOCOOBI 3a4aHUs MOCIIEN0BATEILHOCTEN




ApudmeTtnueckas U TeomeTpudeckas mporpeccur. Popmyna CIOXKHBIX

4.2
MIPOLICHTOB
5 DOyHKIUHT
Oynknus, crnocoObl 3amanus ¢yHkiuu. [padux ¢yskmuun. Ob6macts
ompenereHuss W MHOXKECTBO 3HaueHWd ¢GyHkuuu. Hymum dyaxmum.
5.1. [TpomexxyTku 3HaKomocTosHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIIMH.
MakcuMyMbl ¥ MHUHUMYMBbI (yHKIMH. HauOonbliee W HauMeEHbIIEe
3HaueHHe (PYHKIIUU HA IPOMEKYTKE
6 KoopauHatel Ha IpsIMOM U IJTIOCKOCTH
6.1 Koopnunatnas npsimast
6.2 JlexapToBbI KOOPJMHATHI Ha MJIOCKOCTU
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypbl 1 UX CBOWCTBA
7.2 TpeyronbHHUK
7.3 MHOroyroJbHUKH
7.4 OKpy>XHOCTB ¥ KpyT
7.5 H3mepeHne reoMeTpuuecKux BEIUYUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BepositHOCTD 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuka
8.4 MHuoxectBa
8.5 I'padsr




