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INOACHUTEJIBHAS 3AIIMCKA

I'eomeTpusi kKak OAMH U3 OCHOBHBIX pa3/ieIOB IIKOJbHOW MaTeMaTHUKH,
UMEIOIINUNA CBOEH 1ebl0 00€CTIeUunTh M3YUYEHUE CBOMCTB U pa3MepoB Quryp, ux
OTHOLIEHUI M B3aMMHOE PpACMHOJIOKEHHUE, ONUPAETCd Ha  JOTHYECKYIO,
JOKA3aTeNbHYI0 JUHUIO. LleHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYarOIIMICS YUYUTCS MPOBOIUTH
JIOKa3aTEIbHBIE PACCYKIEHUSI, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUS], TOKAa3bIBATh
VCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IMPOBOIUTH
pacCyXJIeHus «OT MPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT NPHU3HAKOB,
dopMynupoBaTh 0OpaTHBIEC YTBEPKACHUS.

BTopoli 1enp0 M3y4yeHUs TE€OMETPUU SBISIETCA HCHOJb30BAaHHE €€ Kak
WHCTPYMEHTA NpPU PEUIEHWH KaK MAaTEeMaTUYECKUX, TaK M MPAKTUYECKHUX 3aj1ad,
BCTPEYAIOIIMXCS B peanbHOM Ku3HM. OOydaromuiicss MOKEH HayYUThCs
ONPEIEIUTh T€OMETPUUECKYIO (PUTYypy, ONMHCATH CIOBAMHU JIaHHBIA 4YEpPTEXK WU
PUCYHOK, HAWTH TIJIOMIAIh 3eMETHHOTO yUacTKa, paCCUUTaTh HEOOXOIUMYIO JITTHHY
ONTOBOJIOKOHHOTO Kabenst wiu Tpedyemble pa3Mepbl rapaxka JUuisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIHUTENIbHAS JTUHUS B U3YYEHUU T€OMETPHHU.
[Ipu pemreHnu 3amad MPaKTUYECKOIO XapakTepa OO0YydYaroIIMKCS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJIEIM pEaNbHbIX JKU3HEHHBIX CHUTyalui, MPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJIEKBATHOCTh IOJYYEHHOTO PE3YIIbTATA.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TEOMETPUU C APYTUMHU Yy4eOHBIMU
peIMeTaMu, MOTUBUPOBAThH MCIIOIB30BAaTh OMPEACIICHUS TEOMETPUIECKUX DUTYP
U TIOHSTHM, NEMOHCTPUPOBATH MPUMEHEHHE TMOJYYCHHBIX YMEHHH B (U3HKE U
TEXHUKE. OTH CBA3W HauOoyiee sSpKO BUIAHBI B TeMax «BeKTopsy,
«Tpuronomerpuueckue cooTHoueHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYuebnbiit Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC pPa3JIeibl
comepxkanusi: «l'eomerpuueckue Qurypsl M UX cBoicTBay, «l3MepeHue
F€OMETPUYECKUX  BEJIMYMHY», «JleKapTOoBbl KOOPAMHATHI HA  IJIOCKOCTH,
«Bexkropsb», «/IBuxenus miockoctny, «IIpeobpazoBanus mogoous.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBonutcsa 204 vaca: B 7 kiacce
— 68 yacoB (2 yaca B He/ieN0), B 8 kitacce — 68 yacoB (2 4yaca B He/IelN0), B 9 kiacce
— 68 gacoB (2 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Hauvanbuble nonsatus reomerpun. Touka, npsimasi, OTpe30K, Jy4d. Yros. Buasl
yriioB. BeprukampHble © CMexkHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOI'OyroJibHUK. [IapannenbHOCTh U EPIEeHUKYISIPHOCTD IPSIMBIX.

Cummerpuunsbie ¢purypsl. OCHOBHBIE CBOMCTBa 0ceBOM cuMMeTpui. [Ipumepsl
CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOCHMS C NOMOIIBIO LUPKYJIS WU JIMHEHMKH. TpeyronbHUK.
Bricota, Mennana, OMCCEKTpHca, UX CBOMCTRBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHMM  TPEyroJbHUKW. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M MNpPHU3HAKH PABHOOEAPEHHOIO TpeyroyibHHUKA. IIpu3Haku
PaBEHCTBA TPEYTOJBHUKOB.

CBolicTBa ¥ IPU3HAKYU NapaJUIEIbHBIX NPsAMBIX. CymMMa yIiloB TPEYTOJIbHHKA.
Breninue yrisl TpeyroiabHUKa.

[IpsamoyronbHblid  TpEyroapHUK. (CBOWCTBO MEIHMAHBI IMPSMOYTOJBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOM K THNOTEeHY3€e. [Ipru3Haku paBeHCTBa NPSIMOYTOJIBHBIX
TPEYrOJILHUKOB. IIpsIMOYTONIBHBIN TPEYTrOJabHUK € yIiioM B 30°.

HepaBencTtBa B reoMeTrpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEM yIJie U OOJbLIEH CTOPOHE TPEYrOJbHUKA.
[leprieHIMKYIISIp ¥ HAKIIOHHAS.

I'eomerpuueckoe mecTo TOYEK. buccekrpuca yrima U CepeIMHHBIN
NEPIEHINKYJIAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK.

OKpy’XKHOCTb W Kpyr, XOpJa M JHaMETp, HX CBOMCTBA. B3ammuoe
PacCIIONOKEHUE OKPYXKHOCTU U IpsMou. KacarenbHas U ceKylnas K OKPY>KHOCTH.
OkpyXHOCTb, BINHCAaHHAas B Yyroi. BnucanHas u onMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

YereipéxyronbHuku. Ilapannenorpamm, ero npusHaku M cBouctsa. HacTHbie
Clydad MapajjeaorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaapar), UX NPU3HAKU U
cBoiictBa. Tpamemnwsi, paBHOOOKasi Tpamemnus, €€ CBOWCTBA W MPU3HAKHU.
[IpssmoyroisibHast Tpaneuus.

Meron ynBoenusi Menuansl. Llentpanbnas cummerpus. Teopema Daneca u
TEOpEMa O MPOMOPLUHUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpEYTobHUKA U Tpaneluu. LIeHTp Macc TpeyrojibHHKA.

[Tonobue TtpeyroabHUKOB, Kod(pduuueHT momoous. Ilpusnaku mnomgoOus
TpeyroJibHUKOB. [IpuMeHeHne nogoous npy peleHny NPakKTHUYEeCKUX 3aau.



CpoiicTBa mmiomajaeid reoMmerpudeckux ¢uryp. @opMynbl A TUIOMIAAH
TpEeyroJibHUKa, NapajienorpamMma, pom6a u Tpanenuu. OTHOIIEHHUE IUIOIIAIeH
no100HBIX QUTYP.

Brrancnenne miomaned TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penreHUn
IPAaKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI€HC OCTPOIO YIJIa MNPSIMOYIOJBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXJECTBO. TpuroHomerpuueckue (GyHKUUU
yrioB B 30, 45 u 60°.

BnucaHnHbI€ ¥ LIEHTpaNbHBIE YIUIBL, YTOJI MEKYy KacaTeIbHOW U XOPJAOM. Y TJIbI
MEXIy XOpAaMH M CEKyLIMMH. BrycaHHblE M ONMCAHHBIE YETBIPEXYTOJbHUKHU.
B3auMHoe pacnosnoxkeHue AByX OkpyxkHocTed. Kacanume oxpysknocreit. OOmiue

KacaTeJIbHBIE K ABYM OKPYXKHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHrenc ymioB ot O mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOX1eCTBO. DOpMyIIbl MpUBEACHUS.

Peuienue TpeyronbHUKOB. TeopeMa KOCUHYCOB U TeOpeMa CUHYCOB. PellieHue
MPaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodus. [logodue cOOTBETCTBEHHBIX AIEMEHTOB.

TeopeMa O mNpPOU3BEACHHH OTPE3KOB XOpPJ, TEOPEMBbI O MPOU3BEACHHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBaIpaTe KacaTeIbHO.

Bektop, ammHa (MOOydb)  BEKTOpa,  COHAINPABICHHBIE  BEKTOPHI,
MIPOTUBOIOJIOKHO HAIIPABICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMyd HaJ BeKTopaMH. Pa3zjoxkeHue BeKTOopa MO JBYM
HEKOJITMHEeapHbIM BekTopaMm. KoopauHaTel BekTopa. CKanasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE 711 HAXO0XKICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y paBHEHHUS IPSIMOM M OKPY’KHOCTH B
KOOpJAMHATaX, MepeceueHrue OKPYKHOCTEH W MOpsiMbIX. MeToa KOOpAWHAT U €ro
MPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. J[JTMHA OKPYKHOCTH. [ 'paiycHas u paaraHHas
Mepa yrJjia, BBIUMCIECHHUE IJWH Iyr OKpyxkHocteu. [lmomans Kpyra, cekropa,
CerMeHTa.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CHMMETpUU Guryp (dreMeHTapHbIE
npeactasienus). [lapannensHeiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «(@I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJbTaTbl OCBOCHMS IPOTrpaMMbl Y4YeOHOro Kypca
«"eomeTpus» XapaKTEpHU3yHOTCH:

1) maTpuoTHYecKoe BOCIMTAHHE:

IPOSIBIEHHEM HMHTEpeca K TMPONUIOMY H  HACTOSUIEMY POCCHUHCKOU
MaTEMaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUMCKONM MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JNOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpakaaHcKoe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN IpaKAaHUHA U pealu3alii ero
opaB, MpPEJICTaBICHHMEM O MaTeMaTHYECKMX OCHOBaX (DyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOUEAYp TpakJaHCKOro obliecTBa (Harmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CY X ACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJILHO-3TUYECKUX ITPUHIUIIOB B JEATENBHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pELICHUM MPAKTUYECKUX 3a]1a4y
MaTEMaTUYECKOM HalNpaBICHHOCTH, OCO3HAHHEM BAa)KHOCTH MaTeMaTH4ECKOro
oOpa3oBaHMsI Ha NPOTSHKEHMM BCEW >KM3HHM JUIsl YCHEIIHON NpodeccruoHanbHON
NESATENBbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBHIOOPOM U
NOCTPOEHUEM MHJMBUYyAIbHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4&TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PELICHWH, pacCyXJCHH, YMEHHUIO BUIECTh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHMA:

OpUEHTallUe B JIEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak cdepbl 4YeIoBeuecKOn
JEATENBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYJbTYpPOW Kak CPeJCTBOM
NO3HAaHUSA MHpPA, OBJIAJIEHUEM IMPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbSl U
IMOIMOHAJIBLHOIO 0JIaronoJay4ns:

TOTOBHOCTBIO IPUMEHATh MATEMATUYECKHE 3HAHUSA B HHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3A0POBOrOo  oOpa3a KU3HU  (30pOBOE  MHTAHUE,
cOQJIaHCUPOBAHHBIN PEXUM 3aHIATHH U OT/AbIXa, peryspHas ¢uznueckas
AKTUBHOCTbH ), C(DOPMUPOBAHHOCTHIO HABbIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOTO e MpaBa IPyroro 4ejioBeKa;

7) 3K0JI0TNYeCKOe BOCIIMTAHNE:

OpHEHTalMel Ha TPUMEHEHUE MAaTEMAaTHUYECKNX 3HAHUM JIs PEIIEHUs 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPY’KaIOIEel Cpeibl, IJIAHUPOBAHUS OCTYIKOB U OLIEHKHU
UX BO3MOXHBIX MOCJIEICTBUI AJIA OKpYXKarolEel cpebl, 0CO3HAHUEM TII100aIbHOr0
XapakTepa SKOJOTUUECKHUX MPOOJIEM U MyTEH UX PEIICHUS;

8) amanTanusa K M3MEHSAIONIUMCH YCJOBHUSIM COLMAJIBHON W NMPUPOJIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, NMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO AEATEIbHOCTb, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpuoOpeTraTb B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWUW, B TOM YHUCIE
dbopMyIMpOBaTh MICH, TIOHITHSI, TUIIOTE3bl 00 0OBEKTAX W SBICHUSAX, B TOM YHUCIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYalMIO KakK BbI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATh
NpPUHUMAEMbIe PEIICHUs U ACHCTBUSA, (OPMYIHpPOBATH U OIEHWBATH PUCKU U
NOCIIeICTBUSA, HOPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YYeOHbIE 1eiiCTBUA

ba3oBble Jiornueckue 1eMCTBHA:

e BBIBJSITH U XaPAaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMATHYECKUX
00OBEKTOB, IOHITHH, OTHOIICHUN MEXIY TMOHATUAMH, (HOPMYIHUPOBATH
OompeesieHus]  TMOHSATUM, yCTAHABIMBATh  CYIIECTBEHHBIA  IPU3HAK
KJaccuuKaIlMyi, OCHOBAaHUS [JIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAIU3A;

e BOCIPUHUMATH, (OPMYIHPOBATH MW  MNPeoOpPa3OBBIBATH  CYXKJICHUS:
yTBEPAUTEIbHBIE M OTpHUIIATENIbHBIC, CIWHUYHBIC, YacTHBIE W OO0IIue,
YCJIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3UM U
npoTuBopeursi B (akTax, JaHHBIX, HAOMIOJEHUSX U YTBEPKICHUSX,
npeaiaraTh KpUTEPHH M1 BBIIBIICHUS 3aKOHOMEPHOCTEH M POTUBOPEUNIA;
JIeNaTh BBIBOJABI C HCIOIB30BAHUEM 3aKOHOB JIOTWKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;

pa3dupaTh 10Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKICHUH (IpSMbIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIHLHO HECIOXKHBIC JOKa3aTelbCTBA
MaTeMaTU4ecKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, NPHBOJUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarTeLCKHe JeCTBUA:

UCIIOJI30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WMHCTPYMEHT IMO3HAHUS,
(opMynIMpOBaTH BOIPOCH, (PUKCUPYIOLUIME MPOTUBOpEUUE, NpodIemMy,
CaMOCTOSITENIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOe, (HOpMHUpOBATH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

OPOBOJUTH [0 CAMOCTOSTEJIBHO COCTABICHHOMY TIUIaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOIBILIOE UCCIEOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOOI;
CaMOCTOATENbHO (POPMYIHPOBATH 000OIIEHNUS W BBIBOJBI MO pe3yJibTaTaM
POBENEHHOTO HAOJIOCHUSI, UCCIEIOBaHUsI, OLICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

IIPOTHO3MPOBATh BO3MOKHOE pa3BUTUE MPOLECCA, a TaKKE BBIIBUIaTh
MPETNOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEO0OXOJAMMBIX IS PELICHMS 3a]a4H;

BbIOMpaTh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATb U HUHTEPIPETUPOBATDH
MH(POPMALUIO PA3IUYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HMHPOPMALMM U HWJUIFOCTPUPOBATH
peliaeMble 3aJadyd CXeMaMH, JAMarpaMMaMH, HHON Tpadukod H HX
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTb MH(OpPMALMM [0 KPUTEPHUSIM, IPEAIOKEHHBIM
y4HUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHbIe YHUBEPCAJIbHLIC yqeﬁnble I[eﬁCTBHﬂ:

BOCIIPUHUMATh U (HOPMYITUPOBATH CY>KJICHUS B COOTBETCTBHUH C YCIOBUSIMU
U LEISIMU OOILEeHHUs], SICHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/layu, KOMMEHTUPOBATh MOJYyUYECHHbIN pPe3yJIbTaT;

B XOJI¢ OOCYKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMOH TEMBI,
MpoOJIEMBI, perIaeMoi 3a7a4u, BHICKA3bIBATh WU, HAIICJICHHBIC HA MOUCK
pEIIeHMS], COTIOCTABIIATH CBOM CYXKJICHUS C CY>KICHUSIMH JPYTUX YYACTHUKOB
auanora, oOHapy»uBaTh pa3juyve U CXOJICTBO MO3UIUH, B KOPPEKTHOU
dbopme hopmMyIHpPOBATH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTABIISTh PE3YIbTAThI PEIICHHUS 3aa91, YKCIIEPUMEHTA, UCCIICIOBAHNUS,
IPOEKTa, CAMOCTOSITEILHO BHIOUPATh (POPMAT BBHICTYIUICHUSI C YIETOM 3a1a4
Ipe3eHTAlMU U OCOOEHHOCTEN ay IUuTOpUU;

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHHONW ¥ WHIWBUYyTbHOU
pabOTHI IpU PEIICHUH YICOHBIX MATEMATHICCKUX 3a71a4;

OPUHUMATh 1eIb COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AINIO
COBMECTHOM paboThl, pacnpenensTb BUIbl pPabOT, JOTOBAapUBATHCA,
00CyKIaTh MPOLIECC U pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJIEH;

y4acTBOBaTh B TPyHmoBbIX ¢opmax paboTel (00Cyx)aeHus, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbI U JPYTHUE), BHITOIHATH CBOIO YacTh pabOThI
U KOOPJAWHHPOBATH CBOM JCUCTBUS C JPYTUMU 4YJICHAMH KOMAaH/IbI,
OIICHWBATh KA4eCTBO CBOETO BKJIAJa B OOIMMIA MPOAYKT MO KPHUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PerJIHTHBHbIe YHUBEPCAJIBHLIC y‘leﬁﬂble I[eﬁCTBHH

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIAThH IUIAH, aITOPUTM pEIICHHs 3afauu (WU ero
4acTh), BBIOHMpATh CIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATh
BapUaHThI pelIeHUH ¢ y4€TOM HOBOM MH(OpMaIUK.

CaMOKOHTpOJIb, 3MOHI/IOH3JI])HI)II7[ HHTEJICKT:

BJIJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJISI ITpoIiecca U pe3yJibTaTa
pelleHUsI MaTEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHUTh KOPPEKTHUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTCH;

OIICHMBATh COOTBETCTBUE PE3yJibTaTa JESITEILHOCTH MOCTABICHHON LIEJIU U
YCJIOBUSIM, OOBSICHITh MPUYUHBI JOCTHXKCHUS WM HEJAOCTIKCHHS LEIH,
HaxOJUTh OMIKNOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IHPEJMETHBIE PE3YJIBTATBI



K xoHiy oOydenuss B 7 KJjacce OOydYarolIUCS TOJYUYUT CIIEIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Pacrio3naBaTh W3yueHHBIE TE€OMETpUYECKHE (UTYPBI, ONPENeNsiTh HX
B3aMMHOE PAacCIoJIOKEHHE, H300pakaTb TIE€OMETpUYECKHe (UTypbl, BBINOIHATH
YEPTEXKU I10 YCIOBHUIO 3a1aul. VI3MepsATh JIMHEWHBIE U YTIIOBBIE BEJIMYMHBI. PemaTrh
3a7]a4¥ HA BBIYMCIICHHUE JJIMH OTPE3KOB U BEJIWYWH YIJIOB.

Henatb TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEIIMYUH TPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OO0BEKTOB. Paznuuarh pazmepbl 3THX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh YepPTEKU K TEOMETPUUECKUM 3aJa4aM.

[lonmp30BaTbCsd MNpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBLHUKOB MPHU PEILICHUH 3a]1a4.

[IpoBOIUTH JTOTMUECKHE PACCYX ICHHUS C HUCIOJIB30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[Tonmp30BaThCs NpU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM M€JUaHBI, IPOBEAEHHOU K THIIOTEHY3€ MPAMOYTOJIBHOI0 TPEYTOJIbHUKA,
B PEILICHUU F€OMETPUYECKUX 3a]1a4.

Onpenensars mapamieTbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMU cekymasa. OnpenensaTe napauiebHOCTh MPSMBIX C MTOMOIIbIO PaBEHCTBA
PACCTOAHUN OT TOYEK OAHOU MPSMOM O TOYEK APYTOM MPSIMOU.

Pemiats 3aaun Ha kietyaroi Oymare.

[IpoBOAUTH BBIYUCICHUS K HAXOAUTH YUCIOBbIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpPU IMEPECECUCHUH JBYX
MapajyieIbHbIX MPAMBIX CEKYIIEH. Pelath mpakTUYecKre 3aJaud Ha HAXO0XKIACHUE
YIJIOB.

Bnagete NOHATHEM TEOMETPUUYECKOIO MECTa TOYEK. YMEThb ONPEHEATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN NEPIEHAUKYJIISAP K OTPE3KY KaKk T€OMETPUUECKHE
M€CTa TOYEK.

@opmMynUpOBaTh ONPEAECIEHUSI OKPYKHOCTH WM KPyra, XOpAbl U JHAMETpa
OKPYXXHOCTH, IT0JIb30BaThCS UX CBOMCTBAMHU. Y METh IPUMEHSTH 3TH CBOMCTBA IIPU
pelLIeHnH 3a1a4.

Bnagete moHsATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh e¢ 1meHTp. [lomp3oBaThes (pakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYIroJIbHAKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA MIEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners nonsATHEM KacaTeabHOU K OKPYKHOCTH, MOJIB30BaTHCS TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHMUS.



[Tonp30BaThCAd NPOCTEUIIMMHU TEOMETPUUECKMMHU HEPABEHCTBAMH, TOHUMATD
UX TIPAKTAYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE TTOCTPOEHUS C MOMOIIBIO [IUPKYJIS U
JIMHENKHU.

K xonmy oOyueHus B 8 kjacce oOyYaromIuiics MOJYYUT CIETYIONTUE
IPEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, HX JIJIEMEHTHI,
NI0JI30BAThCS UX CBOMCTBAMU IPH PELIEHUH T€OMETPUUECKUX 3a1ad.

[IpuMeHsTh CBOWCTBA TOYKHM MEPECEUECHUS] MEIWaH TPEYTroJbHUKA (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

BraneTs noHsitueM cpeiHe IMHUK TPEYTOJAbHUKA U TPANelu, IPUMEHSATh UX
CBONCTBA IIPH PEIIEHUU reoMeTpruduecKkux 3aaad. Ilons3oBarscs Teopemon Paneca
U TEOPEMON O MNPONOPLHUOHAIBHBIX OTpEe3KaxX, NPUMEHATh HUX Uil PELICHUS
PAaKTUYECKUX 3a/1a4.

[IpuMeHATh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PELIEHUU F€OMETPUUYECKUX
3aaad4.

[Tonb3oBatbess Teopemoii [ludaropa anga pemieHUss TEOMETPUUYECKUX U
paKkTHYECKUX 3a1a4. CTpOUTh MAaTEMaTUYECKYO MOJIENb B IPAKTUYECKUX 3a/1a4aXx,
CaMOCTOSTEIIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE IJTUHBI.

Brnagetp nNOHATHMSAMH CHHyCa, KOCMHYyCa M TaHIE€HCAa OCTPOro yria
NPSIMOYTOJIBHOTO TpeyroiabHUKa. [10J1630BaThCsl STUMH MOHATUIMU JJI PELICHUS
PAaKTUYECKUX 3a/1a4.

Beruucnars (paznuyHbIMUA crioco0aMu) IIONIAAb TPEYTOJbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX (uryp (monb3ysch, TA€ HEOOXOJUMO, KaJIbKYJISITOPOM).
[IprMeHSTh MOTyYEeHHbIE YMEHHS B MPAKTUUECKUX 3a7a4ax.

Brnanerp NOHATHMAMM BIHCAHHOTO W LEHTPAJIbHOIO YIJa, HCHOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriiaxX MEXAy XOpJaMu (CEeKYIIMMH) U yIiie MEXIY
KAacaTeNbHOM ¥ XOPAOU NPH PEIICHUH F€OMETPUYECKUX 3a1a4.

Brnaners moHATHEM ONHMCAHHOTO YETBHIPEXYTOJbHUKA, NMPUMEHSATH CBOMCTBA
OMMCAHHOI0 YETHIPEXYTONIbHUKA IPH PEILICHUH 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTeMaTHYEeCKUE
MOJIENU ISl 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOLINE BHIYUCICHUS
C NpUMEHEHUEM NoA00Hs W TPUTOHOMETPUU (HOJB3YACh, TJe HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHiy oOydenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIIEIYIOIINUE
pEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPHIX YIJIOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE BJEMEHTHI MPSMOYTOJBHOTO TPEYroibHUKA («pelieHue



IPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJIbKYJIATOPA) JJIMHBI
Y YIJIBI JUIs1 HETaOJIMYHBIX 3HAUEHUH.

[Tonb3oBaTbea GopMyamMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM Il HAXOXJIEHHUS COOTHOIICHHM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKICHHSI Pa3IUYHBIX
AJIEMEHTOB TPEYIrOJbHUKA («pEIICHHE TPEYTrOJIbHUKOBY»), MPUMEHATh UX MpU
pELIEHNH T€OMETPUYECKUX 3a1a4.

Brnagers moHsTHsMM  mpeoOpa3oBaHUs  MOJOOUS, COOTBETCTBEHHBIX
AJIEMEHTOB NOJ00HBIX (uryp. [lonb3zoBaThCs CBOWCTBaMHU 11O100MsI TPOU3BOJIBHBIX
(buryp, yMeTh BBIYUCISTH JUIMHBI U HAXOAUTH YTkl y HOJOOHBIX (huryp. IlpuMeHsTh
CBOMCTBa NOAOOMS B MPAKTHYECKUX 3aJadax. YMETb MPHUBOJIUTH IPHUMEPHI
OI00HBIX (PUTYP B OKPYIKAIOIIEM MUPE.

ITonb30BaTbcsa TEOpEMaMU O MPOU3BENACHUH OTPE3KOB XOpJ, O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThca BEKTOpamMH, MOHUMATh MX TE€OMETPUUYECKUNA W (DU3HUECKU
CMBICJI, NPUMEHATh MX B pPEHICHUH TEOMETPUUECKUX U (U3NYECKUX 3aj]ad.
[IpuMeHATh CKaJISIpHOE IPOU3BEACHUE BEKTOPOB JIUIsl HAXOXKICHUS JUIMH U YTIIOB.

[Tonp30BaThCA METOAOM KOOPAUHAT HA IJIOCKOCTH, IPUMEHSTD €TI0 B PEILICHUH
F€OMETPUYECKHUX U NPAKTUYECKUX 3a]a4.

Biranete NOHATHSMHM NPAaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI IyTM OKPY’KHOCTH WM PaJMaHHON MEphI yIila, YMETh BBIUMCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJydYeHHbIE YMEHUS B TPAKTUYECKUX 3aa4ax.

Haxomuts ocu (MM LEHTPBI) CUMMETpUH (UTYp, NPUMEHATH ABMKECHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasX.

IIpuMeHATh MONy4YeHHBIE 3HAHUS Ha NPAKTUKE — CTPOUTH MATEMAaTUYECKUE
MOJENH ISl 33144 PEATBHOW KM3HU U NMPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C MpPUMEHEHHEM MOAOOUS M TPUTOHOMETPHUECKUX (QYHKIHMI (MONb3yACh, TIe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acon DJIeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3ie/ioB U TeM (uugposbIe)
) NMporpamMmbl Bcero Konrpoaksrie | IlpakTHieckne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
[Ipocreine reoMmeTpudeckue PUrypol
1 u EIX CBONCTBA I/I3MepCHI/IC e 14 1 bubmmorexa [TOK
) P https://m.edsoo.ru/7f415¢2¢
r€OMETPUYECKUX BETUYNH
2 TpeyronbHUKN 22 1 bubmmorexa [IOK
https://m.edsoo.ru/7f415¢2e
3 [TapannenpHble NpsiMbIe, CyMMa yTII0B 14 1 bubnuorexa [JOK
TpEYyroJbHUKa https://m.edsoo.ru/7f415¢e2e
4 OKpyXHOCTb U KpYT. [ 'eomeTpuueckue 14 1 bubmuorexa [JOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415¢e2e
bubmuoreka [JOK
I1 7 4 1
> OBTOpeHuE, 0000MeHue sHamii https://m.edsoo.ru/7f415¢2e
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

ITPOTPAMME



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 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No /it HanmeHnoBaHue pa3iesioB U TeM (uu¢possbie)
) NMporpamMmsbl Bcero Konrpoaenbie | - Ilpakriieckne o0pa3oBaTe/bHbIE
padoTbI padoThbI pecype
bu6nmoreka [JOK
1 4 & 12 1
STRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTOPIIMOHAIBHBIX OTPE3KaX, MOJOOHBIE 15 1 bubsmorexa HOK
poropit p > TTOA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH
[Tnomane. Haxoxaenue momanei
3 Tpe FOJ?LHI/IKOB u il/IHOFO ro;-,[HHLIX ¢bur 14 1 bubmorexa HOK
pey y yP- https://m.edsoo.ru/7f417e18
[Tnomanu nonoOHbIX GUryp
4 Teopema Iludaropa u Hauana 10 1 bubmuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vbl B OKpyKHOCTU. Bricannsie u
5 ONMCAHHBIEC YETBIPEXYTOJIbHUKU. 13 1 bubnuoreka [IOK
Kacarenbnsle k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
bu6mmoreka [IOK
6 I1 606 i 4 1
OBTOPCHHE, ODODILCHHIE SHATHH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOI'PAMME



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 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No 11/ HaunMeHoBaHMe pa3ie/ioB U TeM (uudposbie)
) NMPOrpamMmbl Bcero KonTpoaenbie | IlpakTiieckne o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHHYCOB. Penienue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c¢
IIpeoGpa3zoBanue mogo0Ms.
2 MpeT I/II‘)ICCKI/IG COOTHI([)LHGHH;I B 10 1 bubmorexa OK
p https://m.edsoo.ru/7f41al2c
OKPY’>KHOCTH
bub6nmoreka [JOK
B 12 1
3 CKTOpE! https://m.edsoo.ru/7f41al2¢
4 JlexapToBbI KOOPIUHATHI HA MJIIOCKOCTH 9 1 bubmorexa OK
p pA https://m.edsoo.ru/7f41al2c¢
[IpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA
5 01? ’)KHOCTH U ILJIO ya b Kpyra g 8 1 bubmorexa HOK
Py = H\, pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomaneit
bu6mmoreka [{OK
6 6
JlBIDKeHHA T0CKOCTH https://m.edsoo.ru/7f41al2c¢c
. [ToBTOpenue, 06001IeHNE, 7 | bu6mmoreka [JOK
cUcTeMaTu3alus 3HaHu! https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I10 63 6 0
I[TPOT'PAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
NpoBepsieMOro .
00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
6 ['eometpus
Pacrio3naBaTh M3y4CHHBIE T€OMETPUUYCCKUE (DUTYPBI, ONPEICIISITh HX
B3aMMHOE PaCMOJIOKEHUE, M300paxkaTb TreoMeTpudeckue (UTYpHI,
6.1 BBITIOJIHSITh YEPTEKHU MO YCIOBHIO 3a1auu. M3mepsars nuHelHble U
YIJIOBBIE BETMYMHBI. Peniateh 3a1auu Ha BBIUKCICHHUE JITMH OTPE3KOB
Y BEJTUYUH YTJIOB
Jenath rpyOyr0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BETUYHH MPEIMETOB B
6.2 peallbHOM JKU3HHU, pa3MepoB MPHUPOAHBIX OO0BEKTOB. Pazmmuarth
pa3Mepbl ATUX 0OBEKTOB MO MOPSIAKY BETUIMHBI
6.3 CTpouTh 4epTek U K TCOMETPUUECKUM 3a]ja4am
[Tonp3oBaThCs MIPU3HAKAMU paBeHCTBa TPEYTOJIbHUKOB,
6.4 UCIIONB30BaTh  TPU3HAKK UM CBOMCTBAa  paBHOOEAPEHHBIX
TPEYTOJIBHUKOB MPHU PEIICHUH 3a7a4
65 [IpoBoaUTH  JIOTHYECKHME  PACCYXACHHS C  HMCIOJIB30BAHHEM
' TE€OMETPUUYECKUX TEOPEM
[Tonb3oBaThCs npU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTOJIHLHUKOB, CBOMCTBOM MEAHMaHbl, MPOBEIEHHON K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEICHUU T€OMETPUUECKUX 3a]1a4
OmnpenensiTh NapayieNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPHIE
6.7 oOpasyer ¢ HUMU cekymas. OnpenensaTs napaIeTbHOCTh MPSIMBIX C
' MOMOIIIbIO PAaBEHCTBA PACCTOSIHUN OT TOUEK OJIHOM MPSIMO 10 TOUEK
JIPYrou MpsMoun
6.8 Pemate 3amaun Ha kneTyaToi Oymare
6.9 [IpoBOAUTH BBIYMCICHUS M HAXOIUTh YHWCJIOBBIE M OYKBEHHBIE
' 3HAQUYEHMs] YIJIOB B TE€OMETPHUECKHX 3a/auax C MCIOJIb30BAHUEM




CYMMBI yIJIOB TPEYTOJbHUKOB U MHOTOYT'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPU TEPECEYCHUU JIBYX MapaylIeNbHBIX MPSIMBIX

ceKymeﬁ. Pemrate MPAKTUYCCKUE 3a/]a4M Ha HAXOXKIACHUC YTIJIOB

6.10

Bnagerp moHATHEM TIeOMETPHUYECKOrO0 MecTa TOYeK. YMeTh
OIpENeNIATh OUCCEKTPUCY YyIJIa U CEpPEeIUHHBIN MEepHeHAUKYISp K

OTPE3Ky KaK TeOMETPUIECKHE MECTa TOYCK

6.11

@opMynMpOBaTh ONpPENEICHUs OKPYKHOCTH M Kpyra, XOpIAbl H
JUuaMeTpa OKpPYXKHOCTH, II0Jb30BAaTbCsl MX CBOWCTBAMHU. YMETh

MIPUMEHSITh 3TU CBOMCTBA MPU PEIICHUHU 3a]1a4

6.12

Biramers noHATHEM ONKCAaHHON OKOJIO TPEYTOJIBHUKA OKPY’KHOCTH,
yMeThb HaxoauTh e& ueHtp. llonb3oBarhcs (pakTaMH O TOM, YTO
OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA TIEPECEKaIOTCsl B OJHON TOUKE, U
O TOM, YTO CEPEUHHbIE IEPIIEHAUKYJIISAPHI K CTOPOHAM TPEYTOJIbHUKA

MEePECEKAIOTCA B OJTHOU TOUYKE

6.13

Brnagers moHATHEM KacaTeabHOM K OKPYXKHOCTH, IOJIb30BaThCS
TEOPEMOM O MEPHEHIUKYISIPHOCTH KacaTelIbHOM U paauyca,

HpOBe,I[éHHOFO K TOYKC KaCaHUsA

6.14

[Tonb30BaTbcs MPOCTEMIIMMU TE€OMETPUUYECKHUMH HEPaBEHCTBAMU,

IIOHUMATh UX HpaKTI/I‘-IGCKI/Iﬁ CMBICJI

6.15

HpOBOIII/ITB OCHOBHBIC TCOMCTPHUYCCKUC IMOCTPOCHHUA C IOMOIIBIO

UUPKYJISL U JIMHEHKHU

8 KUIACC

Kon
NMpPoBePsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIA
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3naBath OCHOBHEIC BH/JIbI ‘-IGTI)IpéXYFOJ'II)HI/IKOB, HUX 3JIECMCHTHI,

MOJIb30BaThCS UX CBOMCTBAMU IIpHu pCHICHUH I'COMCTPUICCKUX 3a1a1

6.2

HpI/IMeHHTB CBOMCTBA TOYKHU nepeceucHusaA MCIHaH TPCYrOJIbHUKA

(eHTpa Macc) B pelieHU  3a1a4d

6.3

Biagers monsTMEM CpeAHEN JIMHUM TPEYrOoJIbHUKA W Tparenuw,

MNPUMCHATH HUX CBOMMCTBA npu pCeHICHUN T'COMCTPUYCCKUX 3a/ad.




[Tons3oBatbcs TeopeMoit Paseca U TEOPEMOM O MPONOPLUUOHAIBHBIX

OTpEC3Kax, MIPUMCHATD UX IJIA PCHICHUSA NPAKTUYCCKUX 3a1a1

6.4

[IpuMeHATh TNpHU3HAKU MOAO0OHS TPEYroJbHUKOB B  PEIICHHH

reOMETPHUICCKUX 3aaa4d

6.5

[Tonb3oBatbes Teopemoit [ludaropa muist penieHust reoMeTpUYECKUX U
IIpaKTUYEeCKUX 3amad. CTpouTh MaTEMAaTHUYECKYyH0 MOJEIb B
MPAKTUYCCKUX 3agadax, CaMOCTOATCIIBHO I€1aTh qepTém 1 HAaXOOUTh

COOTBCTCTBYIOIIHC NJINHBI

6.6

Bnagere moHATHSIMH CHHYCa, KOCMHYCa W TaHI'¢HCa OCTpPOTO YyrIjia
MMpAMOYT'OJIBHOTO TPECYIOJIbHHUKA. ITonp30BaTBCA ATHMH IMOHATHSIMH

A PCIICHUS IMPAKTUYCCKUX 3aaaY

6.7

BeruncnsaTe (pa3mu4HBIME croco0aMu) IUIOMIAAh TPEYTOJbHUKA U
IJIOMIAIM MHOTOYTOJBHBIX (uryp (mons3ysch, A€ HEOOXOIMMO,
KaJbKYJIATOpOM). [IpUMEHATh NOTyYEeHHbIE YMEHUS B MPAKTHUECKUX

3aadax

6.8

Brnagerb MOHATUSMU  BIMCAHHOTO M LIEHTPAJBbHOTO  YIJIA,
MCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpJIaMu
(cexyluMu) U yrie MexAy KacaTelbHONW M XOpAOW IpU pelIeHUuu

reOMCTPHUICCKUX 3aaa1

6.9

BJIaI[eTb IIOHATHUEM OIIMCAHHOI'O quBIpéxyFOJII:HI/IKa, MNPUMCHATH

CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA MTPH PEIICHUH 33124

6.10

[IpuMeHsTh TOJly4eHHblE 3HAHUA Ha TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUEe MOJIETU JJIA 3a7a4 peajbHOM KU3HU U MPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM Noao0us U

TPUTOHOMETPHH (TIONB3YSACH, 1€ HE0OX0AUMO, KAIbKYJIISTOPOM)

9 KUIIACC

Kon
NMpoBepsaAEeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHusl

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX

MMOMOIIBIO PA3JIMYHBIC JJICMCHTHI IMPAMOYIOJIBHOI'O TPCYrOJIbHHUKA




(«pemieHue TOPSIMOYTOJIBHBIX TPeyrojabHUKOBY»). Haxoauts (c
[IOMOILBIO  KaJIbKYJIATOpA) JJIMHBI M YINIBl A HEeTaOIUYHBIX

3HAYEeHUN

6.2

[Tonb3oBatbes bopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOK/ICHUS COOTHOLIEHUMN

MCXKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUYNHAMUA

6.3

Hcnons30BaTh TEOpEMBbl CUHYCOB M KOCUHYCOB I HAXOXKICHUSA
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYTOJBbHUKOBY ),

MPUMCHATH UX IIPU PCIICHUHN IT'COMETPHUICCKUX 3aaa4d

6.4

Brnagetp moHsATHUSMU TIpeoOpa3oBaHUs MOJ0OHS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Iloms30BaThCs CBOWCTBAMU MOAOOUS
MIPOU3BOJIBHBIX QUTYDP, YMETh BHIYUCIATh JJIMHBI U HAXOJUTh YIJIbI Y
nono6HbIX Guryp. [IpumMeHsTh cBOMCTBA MOI00US B MPAKTHUECKUX
3aa4ax. YMeTh MPUBOAWUTH TMPUMEPHl TMOJOOHBIX (GUTYD B

OKpY’KaroIllleM MUpe

6.5

ITons30BaThCs TCOpEMaMu O IMPOU3BCACHHUU OTPE3KOB XOpA, O

MIPOU3BEJICHUN OTPE3KOB CEKYIIIUX, O KBAApaTe KacaTeIbHOU

6.6

ITonb30BaTbcsl BEKTOpPaMH, IIOHMMAaTb HX TE€OMETPUYECKUH U
(GU3NYEeCKUN CMBICI, TPUMEHATh X B PEUICHUH T€OMETPHUECKUX U
¢buznueckux 3anad. [IpuMeHsATh CKaNsipHOE MPOU3BEACHUE BEKTOPOB

AJI1 HaXOKJACHHUA TJIMH U YTJIOB

6.7

ITons30BaThCS MCTOAOM KOOpJAWHAT Ha IJIOCKOCTH, IPUMEHATH €0 B

PCUHICHNUU T'COMCTPUUCCKUX U IMPAKTUYCCKUX 3aaY

6.8

Brnamers moHATHSMHM TIPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI
OKPYXHOCTH, JUTMHBI AYTHM OKPYKHOCTH U PaJMaHHON Mephl yria,
yMETh BBIYUCIATH IJIOWAAb Kpyra u ero uyacteil. I[IpumeHsThH

IMOJIYUYCHHBIC YMCHUS B ITPAKTUYCCKUX 3adadax

6.9

HaxonuTeh oOCHM WAM LEHTPHl CUMMETpUM (GUTYp, HPUMEHSATH

JABMOKCHUA ITIJTIOCKOCTHU B HpOCTCfH.HHX clrydasax

6.10

[IpuMeHATh TOJNIyYEeHHbIE 3HAHHWS HA IPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJEIU JUIs 3aa4 PealbHOW JKM3HU U MPOBOJIUTH

COOTBCTCTBYIOIIMEC BBIYUCICHUA C TMPUMCHCHUEM HOI[06I/I$I u




TPUTOHOMETPUUECKUX (QYHKIMH (HOJB3YSCH,

KaJIbKYJISITOPOM)

rae HeoOXO0IHMMO,




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 371eMEHT COAEPKAHUSA
6 I'eomerpus
HavanbeHble nonsaTus reoMerpun. Touka, mpsiMasi, OTPE30K, Tyd. YT0JI. Buel
6.1 yriioB. BeprukanbHbele M cMexHble yriel. buccexrpuca yria. JlomaHnas,
MHOTIOYyroJjpHUK. [lapamiensHOCTh U NEPIEHAUKYIIPHOCTD IPSIMBIX
62 Cummetpuunble  (urypsl. OCHOBHBIE CBOWCTBAa OCEBOM CHMMETPHHU.
' [Ipumepbl cHMMETPHUH B OKPY’KaIOILEM MHUPE
63 OCHOBHBIE TIOCTPOEHUSI C MOMOIIBIO HUPKYJIS U JUHEHKU. TpeyroyibHUK.
' BricoTa, MeanaHna, OMccekTprca, X CBOMCTBA
64 PaBHOOEpeHHBIT W  PAaBHOCTOPOHHHWH TpEeyroJbHHKH. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpolicTBa W NpHU3HAKW paBHOOEAPEHHOrO TpeyroyibHUKa. IIpu3Haku
' pPaBEHCTBA TPEYTOJILHUKOB
6.6 CpolicTBa M TNpU3HAKM NapauleapHbIX Hpsmbix. Cymma  yrios
' TpeyrojbHUKa. BHEIIHNE yTIIbl TPEYrOJIbHUKA
[IpsimoyronbHbI  TpeyroiabHUK. (CBONCTBO MeIWaHbl MPSMOYTOJIBHOTO
6.7 TPEYroJbHUKA, MPOBEAEHHOM K runoreHyse. llpusHakm paBeHcTBa
' IPSIMOYTOJIbHBIX TPEYTOJbHUKOB. [IpSIMOYTOJIbHBII TPEYroNbHUK C YTJIOM B
30°
HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, Teopema O OoJjbplIeM yrie © OOoJbIIed CTOpOHE
TpeyrojpHukKa. lleprnieHauKyIsp 1 HaKJIOHHAs
6.9 I'eomeTpuueckoe MecTo TOYEK. buccekrpuca yrima W CEpeIMHHBIN
' NEPIEeHIUKYIISIP K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOpJa U JuaMeTp, HUX CcBoicTBa. B3aumHoe
6.10 pacroyioXeHue OKpYKHOCTM u mnpsmoil. KacatenbHas u cekymas K
OKpPYKHOCTHU




611 OKpy>KHOCTb, BIHMCAaHHas B yrojl. BrnucaHHas W omuMcaHHas OKPY>KHOCTH

. TPEYroJIbHUKA
8 KNIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA

6 I'eomerpus

6.1 UYetsipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsmoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA

63 Tpameuusi, paBHOOOKass Tpamemnus, €€ CBOHCTBA W  IMPU3HAKH.
' [IpsimoyronpHas Tpanenus

64 Meron yasoenus meauansl. LienTpansHas cummerpus. Teopema @aneca u
' TE€opeMa O MPOMOPLUUOHATBHBIX OTPE3KAX

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp macc TpeyroiabHuKa

66 [Tonobue TpeyroiabHUKOB, Ko3(hduuneHT nomobus. IlpuszHaku momoous
' TpeyroabHUKOB. [IpruMeHeHne noJo0us pH pelIeHH MPAKTUYECKUX 3a/1a4

6.7 @dopmynbl Ui IUIOIIAAM TPEYroybHUKA, MapajjieinorpamMmma, poMmba Hu
' Tpaneuuu

68 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHolLIEeHUE IIomaie
. noJI00HBIX Uryp

6.9 Brruncnenue ninomanei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
' Oymare

- Teopema Ilugaropa. Ilpumenenue teopemsl Iludaropa npu peuieHUH
' IIPAKTUYECKUX 3aJa4

CuHycC, KOCHHYC, TaHT€HC OCTPOrO YIJIa IPSIMOYTOJIBHOTO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO. TpUrOHOMETpUYECKHE
¢yskuuu yrios B 30°, 45° u 60°

6.12 BnucanHbIE M LIEHTpaJIbHBIE YIUIBI, YTOJ MEXKIY KacaTeabHOW U XOpAOH.
‘ VYTIibl MEXAY XOpAaMU U CEKYILIUMU

6.13 BrnucanHble U ONKMCAaHHBIE YEThIPEXYTONbHUKI

-~ B3anmHoe pacnonokeHue IByX OKpyKHOcTeil. KacaHue OKpy»KHOCTE.
. OO0u11e KacaTelbHbIE K ABYM OKPY>KHOCTSIM




9 KUIIACC

Kon IIpoBepsieMblii JJIEeMEHT COEePKAHUSA
6 I'eomeTpus
6.1 Cunyc, kocuHyc, TanreHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOX1€CTBO. POPMYJIbI IPUBEICHHUS
Pemenue tpeyroibHUKOB. Teopema KOCUHYCOB M TeOpeMa CUHYCOB. Pelienue
6.2 MIPAaKTUYECKUX 3aJa4 C MCIOJIb30BAaHHUEM TEOPEMbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue momodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema 0 mpor3BEEHUN OTPEZKOB XOP, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB
' CEKYILHX, TEOpEMa O KBaJpaTe KacaTeJIbHOMN
Bektop, nmnumHa < (MOAYJdb) — BEKTOpAa,  COHAIPABIECHHBIE  BEKTOPBHI,
6.5 MIPOTUBOINOJIOKHO HAINPABIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpaLlMK Ha/l BEKTOpaMu. Pa3nokeHue BeKTopa 1o AByM
HEKOJUJIMHEAPHBIM BEKTOPAM
6.6 Koopaunatsl BekTopa. CkansipHOE NPOU3BEACHUE BEKTOPOB, IPUMEHEHUE [
' HaXO0JICHUS IJTUH U YTJIOB
JlexapToBbI KOOPAMHATHI Ha IIJIOCKOCTHU. Y PaBHEHUS MPSIMOM U OKPY>KHOCTH B
6.7 KOOpJMHATAX, IEPECEUCHHUE OKPY>KHOCTEHN U MPAMBIX. MeTo KOOpIUHAT U €T0
MIPUMEHEHHE
6.8 [IpaBuibHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpyxHocTU. I'panycHast U paauaHHas Mepa yrila, BBIUMCIEHHUE JUIMH
' JIyT OKPY>KHOCTEH
6.10 [nomane kpyra, ceKkTopa, CerMeHTa
611 JIBuKeHMsI TJIOCKOCTM M BHYTPEHHHME CUMMETpUu (uryp (diaeMeHTapHbIe
. npeactasieHus). [lapannensusiii nepenoc. [loBopot




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUSA

Kon
NMpoBePSIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON NMPOrPaMMbl OCHOBHOIO
o0miero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMU: MHOKECTBO, ITOAMHOXECTBO,
olepaluy HaJ MHOXKECTBAMH; yMEHHME OIEPUPOBATH IOHATHSIMMU:
rpad, CBA3HBIN rpad, nepeBo, UK, MPUMEHATh UX MPH PELICHUU
3ajja4; yMEHUE HCIOJIb30BaTh TIpauueckoe IpeaCTaBICHHUE
MHOKECTB JUIsl ONHCAaHUS PEAJbHBIX IPOLECCOB U SBICHUM, NpHU

pEILIeHUH 3aa4 U3 IPYTuX yueOHBIX MPEAMETOB

YMeHue onepupoBath MOHITHIMHU: ONPEIEICHNEe, aKCHOMa, TEOpeMa,
JI0KA3aTelIbCTBO; YMEHUE pACIO3HaBaTh HUCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, MPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKa3bIBaHUH

YMeHue oneprupoBaTh MOHATUAMU: HATyPAJIBbHOE YUCIIO, IPOCTOE U
COCTaBHOE 4YMCJIO, JEIMMOCTb HATypajbHBIX 4YHCEJ, IPU3HAKU
AETUMOCTH, 1I€JI0€ YMCII0, MOAYJIb YHcCia, OOBIKHOBEHHAs Ipo0b U
JecAaTu4Has 1poOb, CTaHAAPTHBIM BUJ YMCIA, PAL[MOHAIBHOE YUCIIO,
UppalMoOHAIbHOE YHCIO, apU(PMETUYECKUH KBaJPAaTHBIH KOPEHbD;
YMEHHE BBINOJHATH JCHCTBUSI C YHUCIIAMH, CpaBHUBaTb U
YIOPSI0YMBATh YHCIA, IPEACTABIATH YHUCIA Ha KOOPAMHATHOU
IPSIMOH, OKPYIVIATH YMWCIA; YMEHHUE JENaTh NPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh NOHATUAMU: CTEIIEHb C LEJBIM IOKA3aTENIEM,
apudmeTnyecKuil KBapaTHbII KOpEHb, MHOTOWIEH, alredpandeckas
IpoOb, TOKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJlbHOM CTeleHu
OoJbllle eIUHHIIBI; YMEHHME BBIMONHATH PACcUEThl MO QopMmyliam,
peoOpa3oBaHus LENbIX, APOOHO-PAllMOHANBHBIX BBIPAXKEHUN U
BBIPQ)XEHUI C KOPHSAMHU, pa3iokKeHUe MHOTOWIEHa Ha MHOKUTEIH, B
TOM YHCJIE C HUCHOJb30BaHHMEM (OPMYJT Pa3HOCTH KBaJIpaToB U

KBaJApaTa CYMMBI U pa3HOCTHU




YMeHnue OINIECpHUPOBATH MMOHATHUAMU: YHCIOBOC PABCHCTBO, YPABHCHUEC
C OJHOW TMEpEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIIaTh JIUHENHbIE U KBAJpaTHbIC YPAaBHEHMUS,
IpOOHO-pallMOHANILHBIC YPaBHEHHsI C OJJHOW MEPEMEHHON, CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUM, JIUHEIHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallOHAJIIbHBIE HEPAaBEHCTBA C OJHOMU
MEPEMEHHOM, B TOM YHCJIE PU PEIICHUH 33/1a4 U3 APYTUX [TPEIMETOB
U TPAaKTUYICCKUX 3a7ad; YMCHUC MHCIOJIb30BATh KOOPAWHATHYIO
IpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh JJI M300pakKeHUs pelieHui

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, Tpaduk QyHKUIUH,
Hy1M QYHKIOUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXKYTKU
BO3pacTaHus, yObIBaHWS, HauOOJbIIEE W HAUMEHbIIEE 3HAYCHHS
GyHKIMM; ~ yMEHHME  ONEpPHpPOBaTh  MOHATHAMHU: npsmast
MPOTIOPIMOHATILHOCTb, JINHEHHASA (PYHKLUS, KBapaTU4Has (PyHKIHS,
oOpaTHasi MPONOPLMOHAIBHOCTh, IMapadona, Trumnepooia; yMeHHE
cTpouth rpadukd  QYHKUIUH, WCIONB30BaTh TpaduKu  Uis
OIIPEIEICHUSI CBOMCTB IPOIIECCOB M 3aBUCHUMOCTEH, U pEIICHUS
3a7ad U3 APYruxX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, YMEHHE

BbIpa’XXaTb (I)OpMy'J'IaMI/I 3aBUCHUMOCTU MCIKAY BCIMYNHAMU

YMeHue OIIEpUPOBATH MNOHATUAMU: II0CJIEI0BATEIbHOCTD,
apupMeTHyeCKass W TeOMETpHUYecKas MPOTPEecCHd;  YMEHHE
HCIOJIb30BaTh CBOIMCTBA MOCIENOBATENIbHOCTEH, (POPMYJIIBI CYMMBI U
o0IIIero 4jieHa MpH peleHu  3a/a4, B TOM YUCIE 3a7ad U3 APYTUX

y4eOHBIX IPEMETOB U pPeaTbHOM KU3HU

YMeHue pemaTh 3aa4n pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
N0 W 4YacTu, JBUXKEHHE, padoTy, LIEHy TOBapoOB M CTOMMOCTH
MOKYIIOK U YCIIYT, HaJIOTH, 331a4H U3 00JIaCTH yIpaBJICHUS JTUYHBIMU
U CceMEWHbIMM (UHAHCAMHU); YMEHHE COCTaBISATh BBIPAXKEHUS,
YPaBHEHUS, HEPAaBEHCTBA U CUCTEMBbl II0 YCIOBHUIO 3aJayy,
UCCIIEI0BATh OJIYYEHHOE PELICHUE U OLIEHUBATh MIPABIONOA00HOCTh

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTypa, TOUKA, OTPE3OK, Mpsimas,
oy, JOMaHas, yroi, MHOT'OYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




MPSIMOYTOJIbHBIN TPEYTOJIbHUK, MeIuaHa, OUCCEeKTpHca M BbICOTA
TPEYTOJIbHUKA,  YETBIPEXYTOJbHHUK,  Mapajuiejorpamm,  pomo,
NpsIMOYTOJIBHUK,  KBajpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (QHUTypamu;
yYMEHHE penarh 3a7add, B TOM YHCIE U3 IIOBCEIHEBHOM JKH3HM, HA
HaXO0X/I€HUE F€OMETPUUECKHUX BEJIUYMH C IPUMEHEHUEM U3yUEHHBIX

CBOMCTB (puryp u (haxToB

10

VYMeHHe omepupoBaTh MOHATHSAMH: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaIeIbHOCTh U MEPHEHUKYIAPHOCTh MPSMBIX,
yroid MeXIy HpSAMBIMH, NEPIEHANWKYIAP, HAKIOHHASA, MPOSKIIHS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHTENIFHO TOYKH W NPSIMOI; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUIO W mojgobue  ¢uryp,  mapauienbHOCTb U

MEePIEeHIUKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh IOHATHAMH: JUIMHA, PACCTOSHUE, YIoJl
(BesqiMuMHA yria, CHHYC U KOCHHYC yIJla TPEyroJIbHHKA), MJIOLIa/b;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY KaIOLIEM
MHUpE; yMEHUE TPUMEHATHh (OPMYIBl TMEpUMETpa W IUIOIIAAU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOLIAAN Kpyra, o0bema
MIPSAMOYTOJIBHOTO IapajuleeuIle/1a; YMEHUE IPUMEHATh ITPU3HAKU
pPaBEHCTBA TPEYIOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOUICHUS IS

BBIUYMCIICHUS ITMH, PACCTOSHUM, IIOMIAAeH

12

YMenue wu300pakaTh IUIOCKHE QUIYpHl U WX KOMOHHAIIMH,
IIPOCTPAHCTBEHHbIE (UTYpPBl OT PYKHU, C MHMOMOUIbIO UYEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WJIH

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHHne omnepupoBaTh IOHATHAMH: MPSAMOYTOJbHAs CHCTEMa
KOOPIMHAT, KOOpPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHNE BEKTOpAa HAa YHCIO, CKAJIAPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE HCIIOIb30BATh BEKTOPbl M KOOPAMHATHI IS
MIPEACTABJICHUS JAHHBIX W PEIICHMS 3aad, B TOM YHCIE U3 IPYTUX

y‘{e6HBIX NpeaAMETOB U peanLHoﬁ KHU3HHU

14

YMmenue ONCpHUpOBaTh MOHATUAMU: CTOJIOMKOBBIE U KpYTOBBIC

quarpaMMbl, TaONMuUIBI, cpeaHee apudMeTHUecKoe, MeauaHa,




HauOoJblllee U HauMEHbIIee 3HAYeHUs, pa3Max YHUCIOBOI0 Habopa;
yMEHHE W3BJI€KaTh, WMHTEPIPETUPOBATh U  MPEOOpPa3OBHIBATH
nH(pOpMaIno, MPEACTaBICHHYI0 B TaONHMIIAX W Ha JAWarpaMMax,
OTPaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKU PEATbHBIX MPOIECCOB U
SBJICHUM; yMEHHE paclio3HaBaTh W3MEHYMBBIE BEJIWYUHBI B

OKpY’KaroIlleM MUpE
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YMeHue onepupoBaTh MOHATUSAMU: CIy4yallHBIA ONBIT (CIy4ailHbIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTApPHBIA HCXO.)
CIIy4alfHOTO OIIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOJIUTh BEPOSITHOCTU CIIy4alHBIX COOBITHH B OIBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAapPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJOM OPraHU30BAHHOrO repedopa U C MCIOJIb30BaHUEM
IIpaBWJIa YMHOXKEHUS; YMEHUE OLEHUBAThb BEPOSITHOCTH PEATBHBIX
COOBITHM U SIBIEHUH, TOHUMATh POJIb MPAKTHUECKU JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KalOLIeM MHpPE M B IKHU3HH;
3HAaKOMCTBO C IOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €TI0 POJIBIO B MAaCCOBLBIX SABJICHUAX

16

YMeHue BpIOMpaTh MOAXOAAIIMN W3YYEHHBIM METOA MJs PELeHUs
3aJ1a4¥, IPUBOJUTH IPUMEPBI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU
B MCKYCCTBE, OIMCBIBATH OTACIIBHBIE BBINAIOLIUECS PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJE Pa3BUTHUS MAaTEMATHKU KaK HayKH, IPUBOAUTH
IpUMEpPbl  MAaTEMaTH4YEeCKMX OTKPBITUM M HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON UCTOPHUH




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA

1 Uucna v BBIYUCIEHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEN

5 OObIKHOBEHHBIE W  JECATUYHBIE JpOoOH, TPOLEHTHl, OECKOHEUHBIE
‘ MEPHOINYECKHE IPOooH

3 Panmonanehpie uncna. Apudmernyeckue omepanuyd ¢ palrdoOHATbHBIMU
. YUCJIaMHU

14 JleiicTBuTenpHbIC YKicna. ApupMeTHIECKHE ONIepalluu ¢ JeHCTBUTENbHBIMU
. YUCJIaMHU

s [TpuOnmkEHHBIE BBIUMCICHUS, MPABUJIa OKPYTIEHUS, MPUKHUIKA U OLIEHKA
. pe3yabpTaTa BEIYMCICHUM

2 Anrebpanyeckue BhIPaKCHUS

2.1 BbykBeHHbIE BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )

55 Crenensp ¢ 1enbM nokaszareneM. CTENeHb ¢ palliOHAIBHBIM [10KA3aTEIEM.
' CBoiicTBa cTeneHN

2.3 MHorouneHsl

24 AnrebGpanyeckas qpoob

5 s Apudmernueckuii  KOpeHb  HATypalbHOW  cremeHu. JleWcTBus ¢
. apuMeTHYeCKUMHU KOPHSIMH HaTypaibHOU CTEICHH
3 VYpaBHEHUS 1 HEPABEHCTBA

31 Lenbie u npoOHO-panoHanbHbIe YpaBHEHUS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUN

35 Lenbie 1 1poOGHO-paroHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPAaBEHCTB

33 Petienne TeKCTOBBIX 337124
4 Uucnoble MOCIEI0BaTEIbHOCTH

4.1 IlocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHKs MMOCIEA0BATENLHOCTEN




Apudmernueckass u reomerpuueckas nporpeccun. Dopmyna CIOKHBIX

4.2
MIPOLIEHTOB
5 DyHKIHUH
OyHkusa, crnocodsl 3anaHus ¢QyHkuumu. I'padux ¢yHkumu. OOnactsb
ONpeNieNIeHus M MHOXKECTBO 3HadeHWH ¢yHkumu. Hymmu ¢dyHKImm.
5.1. [IpomexyTku 3HaKONOCTOSTHCTBA. [IpoMEXyTKH MOHOTOHHOCTH (YHKIUH.
MakcumyMbl ¥ MUHMMYMBbl (QyHKuuu. HauOosblnee M HauMeHblIee
3Ha4YeHHe (PYHKLUHU Ha IPOMEKYTKE
6 KoopauHatsl Ha npsiMO#l ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTrpuueckue Gpurypsl U Ux CBOMCTBa
7.2 Tpeyronbauk
7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKux BEINYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padms
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