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IHHOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OOMH W3 OCHOBHBIX pa3/JelioB HIKOJbHOM MaTeMaTHKH,
UMEIOLINIM CBOEH 1IeNIbI0 00ECIEUNTh U3YyUEHHE CBOMCTB M pa3MepoB QUIyp, MX
OTHOIICHUH ¥ B3aMMHOE pACIOJOXKEHUE, OMHMPACTCS Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYI0 JUHUIO. L[eHHOCTh M3y4YeHHs T€éOMETPpUU Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 3aKJIIOYAETCS B TOM, UTO OOYYArOMIMICS YUUTCS MPOBOAUTH
J0Ka3aTEJIbHBIE PACCYXIECHUS, CTPOUTD JIOTHUECKUE YMO3AKIIIOUEHUS, TOKa3bIBaTh
UCTUHHBIE YTBEP)KJIECHUS U CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, IIPOBOAMTH
paccy X JeHus «OT TPOTHUBHOTO», OTIMYAaThb CBOWMCTBA OT  MPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii 1enp0 H3ydyeHUsT TE€OMETPUM SBIISIETCS MCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA TIPU PEIICHUH KaK MaTeMaTH4YeCKHX, TaK M MPAKTHYECKHX 3ajad,
BCTpEUAIONINXCA B peanbHOW Ku3HU. OOydaromuiics OJDKEH HAyYHThCS
OTIpEeICIUTh TEOMETPUUECKYI0 (DUTYpY, ONMUCATh CIOBAMHU JAHHBIM 4EepTEXK WM
PUCYHOK, HalTH IIONIA/Ib 3€MEJIbHOIO Y4acTKa, pAaCCUUTATh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kalenss miau TpeOyeMmble pa3Mepbl rapaxa ajs aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BHIUMCIUTENbHAS JIMHUAS B W3YYCHHH TE€OMETPHH.
[Ipu pemienun 3amad NMPaKTUYECKOTO XapakTepa OOYyYarOIIUKCS YUHUTCS CTPOUTH
MaTeMaTHYEeCKUE MOJENIN pEAJbHbIX JKU3HEHHBIX CUTYyalluil, IMPOBOJIUTH
BBIUHCIICHUS U OLICHUBATh aJIeKBATHOCTh MOJTYYEHHOI'O Pe3yJIbTaTa.

KpaitHe BaxHO MNOAUEPKMBATH CBSI3M TEOMETPUH C APYTMMHU YIEOHBIMH
npeIMeTaMu, MOTUBUPOBATh MCIIOIB30BaTh OIMPENEICHHS] TEOMETPHIECKUX (UTYD
U TIOHSATUH, IEMOHCTPUPOBATH MPHUMEHEHHE TOJYyYEHHBIX YMEHUN B (U3HUKE U
TEXHUKEe. OTH CBA3M Hauboiee SApKO BHIHBI B TeMax «Bektopb,
«Tpuronomerpuueckue cooTHouleHus», «Metonq koopauHat» u  «Teopema
[Tudaropay.

VY4eOHbiil kypc «l'eoMeTpus» BKIHOYAET CIEAYIOIIME OCHOBHBIE pa3eibl
comepxkanusi: «l'eomerpuueckue @urypsl U HUX CBOWCTBa», «V3MepeHue
reOMETPUUYECKUX BEJIUYUH», «JleKapToBbl KOOpAMHATHI HAa  IJIOCKOCTH,
«Bexkropb», «/IBrkeHus muockoctn», «I[IpeodpazoBanust mogo0us».

Ha uzydenue yueOHoOro xkypca «l'eomerpusi» orsoaurcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJien0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJeno), B 9 kiacce
— 68 "yacoB (2 yaca B HEJIEIO).



COILEPKAHUE OBYYEHMUSA
7 KIIACC

HavanbHbie noHATHA TeoMeTpun. ToUKa, mpsMas, OTPE30K, Jyd. YToJ. Buabl
yrioB. BeprukanbHble U CMEXHbIE YyIUIBl. buccexkrpuca yria. JlomaHnas,
MHOTI'OYToJIbHUK. [lapayieasHOCTh U NEPIIEHANKYIISIPHOCTD IPSIMBIX.

CumMmerpuunble  ¢urypsl. OCHOBHBIE CBOICTBA OCEBOW CHMMETPHH.
IIprMepbl CHMMETPHUH B OKPYIKAIOIIEM MUDPE.

OCHOBHBIE MOCTPOEHHSI C MOMOLIBIO LHUPKYJIS W JUHEHKH. TpeyroiabHUK.
BricoTa, Meinana, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHbI W PaBHOCTOPOHHUI  TpeyrosbHUKUA. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa W TpHU3HAKH PaBHOOEAPEHHOrO TpeyroibHuka. [IpusHaku
PABEHCTBA TPEYTOJbHUKOB.

CBolicTBa ¥ PU3HAKU MTAPAJUIEIBHBIX NPsAMBIX. CyMMa yIioB TPEyTOJIbHHKA.
BHentHue yriel TpeyroiabHUKA.

[IpsamoyrosbHblii  TpeyrodbHUK. (CBOWCTBO MEAMAHbl MPSIMOYTOJIBHOTO
TPEyTOJIbHUKA, IPOBENEHHOM K rUIoTeHy3e. [ [pu3Haku paBeHCTBa IPAMOYTOJIBHBIX
TPEYTOJbHUKOB. [IpsAMOYTOJIbHBINA TPEYTOJIBHUK C yTiIoM B 30°.

HepaBencTtBa B reoMeTrpuu: HEPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OoJbllieM yriie U Ooiblliel CTOPOHE TPEyroJIbHUKA.
IleprieHIUKYIISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe MecTto TOuYeK. buccekrpuca yria ©  CepeIUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpy’XKHOCTb W Kpyr, XOpJa M JHAMETP, HX CBOMCTBA. B3anmmuoe
PACIIOJIOKEHUE OKPYKHOCTH M IpsMou. KacartenbHas U ceKymas K OKpYy»KHOCTH.
OKpy>XHOCTb, BIHCAHHAas B Yyroji. BnucaHHas ©W oONUCaHHAas OKPYKHOCTH

TPEYTOJIbHUKA.
8 KITIACC

YeteipéxyronpHuku. [lapamnenorpamMm, ero nmprusHaku U CBOMCTBa. YacTHbIE
cClly4au TapajiieiorpaMMOB (TIPSIMOYTOJIBHHK, pOMO, KBajpaT), WX MPU3HAKU U
cBoiicTBa. Tpamenus, paBHOOOKas Tpamenusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpsimoyroJibHas Tpamnenus.

Meton ynBoenust meauansl. LleHtpanbHas cummerpus. Teopema Parneca u
TEOpeMa O IPOMOPIUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTOJIbHUKA U Tpaneuu. LleHTp Macc TpeyrojabHuUKa.

[Tonobue TpeyroabHUKOB, Ko3(pduimeHT noaodus. IlpuzHaku mnomoous
TpeyTroJbHUKOB. [[puMeHeHue moao0ust Mpu PelIeHUH MPAKTUYECKUX 3a/1a4.



CpoiicTBa mmomaaeidi reoMeTpudeckux ¢uryp. DopMmynsl Uil TUIONIAIA
TPEYTOJIbHUKA, Tapajuienorpamma, pomOa u Tpamnenuu. OTHOIICHHE TUIONIAJCH
OoJ00HBIX QUTYP.

Brluncnenne miomaaeid TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[lucdaropa npu pemeHun
MPAKTUYECKUX 3a7a4.

CHHyC, KOCHHYC, TaHI'€HC OCTPOr0O yrIJia MPSMOYIOJBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXECTBO. TpuroHomerpuyeckue (yHKIHA
yrioB B 30, 45 u 60°.

BrnircanHble ¥ HEHTPAIIBHBIE YTJIbI, YTOJI MEXKY KaCAaTEIbHOU U XOPIOU. YTIIbI
MEXK]ly XOpJlaMH M CEKYIIUMH. BNHCaHHbIE W ONUCAHHBIE YETHIPEXYTOJIBHUKHU.
B3anmHoe pacnosioxkeHue IBYX OKpykHocTeil. Kacanuwe oxpyxkHocteit. OOmiue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHrenc ymoB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUSI.

Pemenne TpeyronbHUKOB. TeopeMa KOCMHYCOB B TEOpEeMa CUHYCOB. Perienue
MIPAKTUYECKUX 33124 C UCITOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [1ogo6re COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O NpOU3BEACHUH OTPE3KOB XOpJA, TEOPEMBbI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anumHa  (MOAyJdb)  BEKTOpa,  COHANpPABICHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOKHO HAMPABIEHHbIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpaluMd HaJ BeKTopamu. Pa3zjoxkeHue BeEKTOopa IO JBYM
HEKOoJUTMHEapHbIM BekTopaMm. Koopaunatel BekTtopa. CKalSIpHOE MHPOU3BEIICHHE
BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOXKIEHUS JJIUH U YTIIOB.

JlexapToBBI KOOPAUHATHI HA MJIOCKOCTH. Y pPaBHEHUS MPSIMOI U OKPY>KHOCTH B
KOOpPJIMHATAX, MEPECEUCHUE OKPYKHOCTEM M MpsAMBIX. MeToa KOOpPAMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJTMHA OKPYKHOCTU. ' pajycHas u pagrnaHHas
Mepa yria, BBIYMCIEHUE MJIMH Jyr OKpykHocTed. Ilnomanes kpyra, cekropa,
CErMEHTA.

JIBWKEeHUs TUIOCKOCTH M BHYTpPEHHUE CUMMETpun (Guryp (daeMeHTapHbIC
npencrasiienns). [lapamensubiii nepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Ppe3yabTaTbl OCBOCHHUS MPOrpaMMbl Yy4eOHOTO Kypca
«"eomeTpus» XapakTepU3yrTCs:

1) maTproTn4yeckoe BOCIIMTAHUE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOALIEMY POCCHUHCKOMN
MaTe€MaTUKH, LEHHOCTHbIM  OTHOLUEHWEM K JIOCTHKEHUSIM  POCCUHCKHX
MaTeMaTUKOB M POCCUMCKOM MATEMAaTUYECKOW IIKOJIbI, K HCIHOJIb30BAHUIO ITHX
JOCTH)KEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN TpaXkIaHUHA U PEan3aluu €ro
mpaB, IMPEACTAaBIEHHEM O MaTeMAaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3JINYHBIX CTPYKTYp, ABICHUH, MPOLEAYp TPakKIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), FOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOJIeM, CBA3aHHBIX
C TMPAKTUYECKHUM IPUMEHEHUEM JIOCTMIKEHHI HAyKH, OCO3HAHHMEM BaXKHOCTHU
MOPAIBHO-3THYECKUX IPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHUH MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAMNpaBIECHHOCTH, OCO3HAHHEM BAXXHOCTU MAaTEMaTUYECKOTO
o0pa3oBaHUsI Ha MPOTSHKEHUU BCEM JKM3HM I YCIEIIHOW MpodheCcCHOHAIBHOM
JESTETPHOCTH W Pa3BUTHEM HEOOXOIMMBIX yMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHNEM UHIMBUIyATbHOU TPAEKTOPUU 00pPA30BAHMS U KU3HEHHBIX TUTAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHAJbHOMY U  3CTETHYECKOMY BOCHPHSTHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PEUICHUH, PACCYKICHUH, YMEHHIO BHJIETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

S) HeHHOCTH HAYYHOI0 O3HAHMSA:

OpHUEHTAallUE B JIEATEIIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJIOBEKA, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cCQepbl YelI0BEYEeCKOU
NEeSATEIBbHOCTH, ATANOB €€ Pa3BUTUSA W 3HAYUMOCTHU ISl PA3BUTHUSL LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMaTHKW U MaTeMaTH4YEeCKOW KyJIbTYpOHl KakK CpelIcTBOM
MO3HAHUS MHPA, OBJIAJICHUEM IPOCTEHIIMMU HABBIKAMHU HCCIEA0BATEIBCKOM
JESTENIbHOCTH;



6) ¢usuveckoe BoOcnmUTAHME, (POPMHPOBAHHE KYJbTYPHI 310POBbS M
IMOLMOHAJIBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBIO TPUMEHSITh MaTeMaTHYECKUE 3HaHUS B MHTEpPEcax CBOETO
3I0pPOBBS, BEACHHS  370pOBOTO  oOpa3a JKu3HM (30pOBOE  THTAHWE,
cOaJaHCUPOBAHHBIA PEXUM 3aHATHM M OT/AbIXa, peryjsipHas Quzndeckas
AKTUBHOCTb ), CPOPMHUPOBAHHOCTHIO HaBbIKa pe(IICKCUH, MPU3HAHUEM CBOETO ITpaBa
Ha OIMMOKY U TAKOTO e MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0rHYeCcKOe BOCIIUTAHHUE:

OpUEHTalMEel HAa MPUMEHEHUE MAaTEMaTUUECKUX 3HAHUH /I PEIICHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPY’KarOIIEH Cpeibl, TIJIaHUPOBAHUSI MIOCTYIIKOB M OLICHKU
WX BO3MOXKHBIX MOCTEACTBUHN JIJIsI OKPY’KAIOIIEH CPEeJibl, OCO3HAHUEM TJI00ATHHOTO
XapaKTepa SKOJOTUYECKUX TIPOOJIEM U Iy TeH UX PEIICHUS;

8) apanTanusi K U3MEHSIIONIUMCH YCJOBHUSIM COUMAJILHONW U MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIECTBUSIM B YCIIOBUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESTEIbHOCTh, B TOM YUCIIE
YMEHUE YYWUTHCS Yy APYTUX JIOJeH, MpHOOpeTaTh B COBMECTHOM NEATEIHLHOCTH
HOBBIC 3HAHUSI, HABBIKKM U KOMIIETEHIIUU U3 OTIBITA IPYTHX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHUCJE
dhopMynHpOBaTh UJIEU, OHATHUS, TUIIOTE3bI 00 0OBEKTAX U SIBJICHUSX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEM, TIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIOIIUA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JEeUCTBUSA, (OPMYJIHPOBATH M OLEHUBATH PUCKH U
MOCJEICTBUS, POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJ/IBTATBI
Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA

ba3oBble jornyeckue aeicTBUA:

e BBIABISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKH MaTEMaTUYECKHX
OOBEKTOB, TOHATHHA, OTHOIIEHUH MEXAy NOHATHUAMH, (HOpMyIupoBaTH
ONpeNleIeHns]  TMOHSITUH, YCTaHABIMBATh  CYLIECTBEHHBIH  NPHU3HAK
KJIacCU(pUKALMK, OCHOBaHMA i1 OOOOIICHHWS W CpaBHEHUS, KpUTEPUU
MPOBOAMMOIO aHAJIN3A;

e BOCHPUHHUMATH, (OpPMyIHpOBaTH U  MPeOOpPa3OBBHIBATH  CYKICHUS:
YTBEPAUTENbHbIE W OTPULIATENbHbIC, EIMHHYHBIC, YacTHbIE M OOUIHeE,
YCJIOBHBIE;



BBISIBIIATh MATEMATHIECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKIACHUSAX, MPEIaratb KpUTepun
JUTS BBISIBIICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JieNiaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOYCHHUN, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa3OupaTh TOKa3aTEIbCTBA MATEMATHYCCKUX YTBEPKICHUU (TIPSIMBbIC U OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOSITEIBHO HECJOXKHBIE JI0Ka3aTeIhCTBA
MaTeMaTHuecKux (akTOB, BBICTPAMBATh APTYMEHTAIMIO, MPUBOAHUTH
IpPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelieHus y4eOHOM 3anauu (CpaBHUBATh HECKOJBKO
BAPHAHTOB pEIICHHs, BBHIOMPATh HambOoJiee TMOAXOASIIUNA ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabcKkue 1eHCTBUA:

MCIIOJI30BaTh BOMIPOCHI KaK MCCIICOBATEIbCKUA WHCTPYMEHT ITO3HAHUS,
(dbopMyIUpOBaTh BOMPOCHI, (HUKCUPYIOIIHE MPOTHBOPEYHUE, MPOOIIeMY,
CaMOCTOSITEJIbHO yCTaHABJIMBATH HCKOMOE U JaHHOE, (OpMUPOBATH
TUINO0TE3y, apTYMEHTUPOBAThH CBOIO MO3UIINI0, MHCHHE;

MPOBOJIUTH TI0O CAaMOCTOSATEILHO COCTaBICHHOMY IUIAHY HECJIOXHBIH
AKCIIEPUMEHT, HEOOIBIIIOE MCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00bEeKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOI;
CaMOCTOSTEIILHO (POPMYIHPOBAaTH 000OIICHHSI U BBIBOJABI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOMIOACHUS, HWCCIEAOBAHUS, OIEHWBATH JOCTOBEPHOCTH
MOJIyYCHHBIX Pe3YyJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOIECCa, a TaKKe BBIJIBHTaTh
IPEIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nungopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMALIMU, JaHHBIX,
HEOOXOUMBIX JJISl peLICHUs 3a4a4u;

BbIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATU3HPOBAaTh M MHTEPHPETUPOBATH
MH(POPMALMIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHMS;

BbIOUpaTh (opMy TmpencTaBieHUs HWHGOPMALMU U HWUIIOCTPUPOBATH
peliaeMble 3aqadyd  CXeMaMu, JuarpaMMmamH, HHOW Trpadukol M ux
KOMOMHAISIMHY;

OLICHMBATh HAAEKHOCTb HMH(OpPMALMM 10 KPUTEPUSAM, MPEIJIOKEHHBIM
YyUUTENEM U CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIEC y4eOHbIe NelCTBUS:

BOCIPUHUMATH U (OPMYJIMPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSMHU
U 1eJIIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX ¥ MUCHMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XOMY PEIICHUS
3a/1auyu, KOMMEHTHUPOBATh MIOJyYCHHBIN PE3yJIbTaT;

B X07€ 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JIeMbl, pelraeMoi 3ajaun, BbICKA3bIBaTh MIEH, HAIIEJICHHbIE HA MOUCK
pEIIeHNs, COTIOCTABIIATH CBOM CYXKIEHHUS C CY)KICHUSIMHU IPYTHX YIaCTHUKOB
auanora, oOHapy)XMBaTh pa3jnude M CXOJICTBO IMO3UIIMH, B KOPPEKTHON
dbopme popMyIHpPOBaTH PA3HOTIIACHS, CBOU BO3PAKECHUS;

MPEJICTaBIATh PE3YIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTa, UCCIIEOBAHMUS,
MPOEKTa, CAMOCTOSTENILHO BRIOUPATH (DOpPMAT BBICTYIUJICHHSI C YIETOM 3a7a4
MPE3CHTAIUN U 0COOCHHOCTEH ayINTOPHUH;

MOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW M WHINBUAYATHHON
pabOTHI IPU PEIICHUH YYECOHBIX MATEMATHICCKUX 3a]1a4;

NPUHUMATH 1I€JIb COBMECTHOM AEATEIbHOCTH, IUIAHWPOBATh OPraHU3ALUIO
COBMECTHON pabOThI, pacmpeaensiTh BHIbI padOT, IOTOBAPUBATHCA,
00CYXKJIaTh MPOILIECC U pe3yJIbTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHUX
JIIO/IEH;

y4acTBOBaTh B TIpymmoBbIX (Gopmax paboTel (0oOcyxneHus, oOMeH
MHEHHUSIMH, MO3TOBBIEC TITYPMbI U IPYTUE), BHIIOIHATH CBOIO YaCTh PabOTHI
U KOODAWHHPOBATH CBOW JCUCTBUS C JPYTMMH UWICHAMHA KOMAaHJIbI,
OIICHMBATh KAadeCTBO CBOETO BKJIa/Ja B OOIIUN MPOAYKT TO KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUS.

PeryasituBHbIe yHUBEpCcAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusamnus:

CaMOCTOSITEJIBHO COCTABJISITh IUIAH, AJITOPUTM PEIICHHs 3aJadyd (WA €ro
9acTh), BBIOMpATh CHOCOO pEMICHHUS C YYETOM HMEIONIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb M KOPPEKTUPOBATH
BapHaHTHI PEUICHUH ¢ yu€TOM HOBOM HH(OpMAaLIHH.

CaMOKOHTpOJ'II), AMOIMOHAJIBbHBIA MHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIS ITPOLIECCa U pe3yJibTaTa
peLIeHUs MaTEMaTHYECKOM 3aauH;

IPEABUAETHh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPU PELICHUH 3aJa4H,
BHOCUTbH KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTATA AESITEIBHOCTH ITOCTABICHHON LIEJIA U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKCHHS WM HEIOCTHXKEHUS LEIH,
HaXOAUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI



K xoniy oOydeHus B 7 KJjacce OOyYarOUUHCSA TMOJTYYUT CICAYIOIINAC
MPEIMETHBIE PE3YJIbTATHI:

Pacrno3naBaTh HM3y4yeHHbIE Te€OMETpUYECKHE (QUIYypbl, ONpeneNsiTh HX
B3aMMHOE pPAacCIOJIOKEHUE, H300paxkaTb TeOMETpPUUECKUE QUIYphl, BBIIOJHATH
YEPTEXKHU 110 YCIOBUIO 3a1a4u. M3mMepsATh JIMHEHHBIC U YIJIOBBIE BEJIWUYHHBL. Pemars
3a7]a4¥ HA BBIYUCJIEHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX M YTJOBBIX BEIMYMH MPEAMETOB B
peanbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznmuyarh pa3mepbl 3TUX
0OBEKTOB 110 MOPSAJIKY BEJIMYUHBI.

CTpouTh 4EPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaTbCsd MNpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BATh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a]1ay.

[IpoBOINUTE JTOTUYECKUE PACCYXKICHUS C UCIIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[Tonmp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJBbHUKOB,
CBOMCTBOM MEAUAHBI, MIPOBEIEHHON K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUH I'€OMETPUYECKUX 3a/1a4.

OrnpenensiTe napajieIbHOCTh MPSIMBIX C TTIOMOIIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekyas. Onpenenars napauieibHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPAMOM JO TOUEK APYTOU MPSIMOU.

Pemiats 3a1aun Ha kieT4aTo Oymare.

[1poBOANTH BEIYMCIICHUS M HAXOAUTh YUCIOBbIEC M OYKBEHHBIC 3HAUEHUS YTIIOB
B F'€OMETPUUYECKUX 3a7a4ax C HMCHOJIb30BAHHEM CYMMBI YTJIOB TPEYTOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX NPU TMEPECEUCHUH JABYX
MApAJUICIIBHBIX NMPSIMBIX CeKylled. Pemare npaktndeckue 3agaum Ha HaXOXKICHUE
YIJIOB.

Brnagerp TNOHATHEM TE€OMETPUYECKOTO MECTA TOYEK. YMETh ONPENECIIATH
OMCCEKTPUCY YTJiia U CEPEIUHHBIN MEPIEHIUKYJIIAP K OTPE3KY Kak reOMETPUUYECKUE
MECTa TOYEK.

@opMyIUpPOBaTh ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl M AuUaMmeTpa
OKPYXHOCTH, I10JIb30BaThCS UX CBOMCTBAMHU. Y METh IPUMEHSTh 3TU CBOMCTBA IIPU
pellIeHnY 3a1a4.

Brnagete MoOHATHEM ONMMCAHHOW OKOJIO TPEYrOJbHHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ meHTp. [lomp3oBarbest dakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCA B OJHOW TOYKE, MU O TOM, UYTO CEpPEIUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Biianetp noHATHEM KacaTeNbHOM K OKPY’KHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIEHANKYJISIPHOCTH KAaCAaTENbHOM U Pajinyca, MPOBEAEHHOTO K TOUKE KACAHUSI.



[Tonb30BaThCA NPOCTEHIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMHU, IOHUMATh
UX IPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TIOCTPOEHUS C ITOMOIIBIO LIUPKYJIA U
JIMHEUKH.

K koHmy oOyueHus B 8 Kiacce oOydaromuiics MOJYYMT CIEAYIOLIUE
[IPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTe OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, MX 3JEMEHTHI,
MI0JIb30BATHCS UX CBOMCTBAMU IIPH PELIEHUU T€OMETPUUECKUX 3a1au.

[IpuMeHsATh CBOMCTBAa TOYKHM IEPECEUYECHUS] MEIHWAH TPEYroJIbHHKA (LIEHTpa
Macc) B PEIICHNH 3a/au.

BianeTs noHsiTHEM CpeHEl JINHUN TPEYTOJIbHUKA U TPANleLUu, IPUMEHATh UX
CBONCTBA IPU PELICHUU TeoMeTpuueckux 3anad. [lonp3oBaTbes Teopemon daneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpPE3Kax, MPUMEHATh HX I PELICHUS
MIPAaKTUYECKHX 3a]1a4.

[TpuMeHsTh NpU3HAKKU 000U TPEYTOJIbHUKOB B PELIEHUHA IT€OMETPUIECKHUX
3a1ad.

[Tonb3oBatbess Teopemoit Iludaropa g pelieHus TeOMETPUUECKUX U
MpaKTUYECKUX 3a7a4. CTpOUTh MaTEMATHYECKYIO MOJIEIb B IPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITENIbHO JeaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JJTUHBI.

Brnanerp nNOHATMAMHM CHHycCa, KOCHMHyCa W TaHI€HCa OCTPOro yria
OPsIMOYTOJIBHOTO TpeyrojbHUKa. [10J1b30BaThCSA 3TUMH MOHATUSMU JJI PELICHUS
MPAKTUYECKHX 3a]1a4.

Boruncnsate (pa3nuyuHbMU COCO0AMHU) IJIOMAAb TPEYTOJIbHUKA U TUIOIIAIH
MHOTOYTOJIbHBIX ~ (GUryp (monb3ysich, TJI€ HEOOXOJUMO, KaJIbKYJIATOPOM).
[IpuMeHATh MoTy4YeHHbIE YMEHHUS B MPAKTUUECKUX 3a/1a4ax.

BrnageTte NOHATHSAMU BIHMCAHHOIO W LEHTPAJIBHOIO YIJIA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiaxX, yriaXx MeXAy XOpAaMH (CEKyLIMMU) U YIJIe MEXKIY
KacaTeJIbHOM Y XOPJAOW NPHU PEUIEHUH T€OMETPUUYECKHUX 3a1aY.

Bnanets moHATHEM OMMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTONbHUKA MTPU PEILICHUU 3a]1a4.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJEJIN IS 33/1a4 pPeajibHOM )KU3HU U IPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHHUS
C TNpUMEHEHUWEM TMoAo0us W TPUTOHOMETPUHU (MONB3YSCh, TZI€ HEOOXOIUMO,
KQJIbKYJIATOPOM).

K xoHiy oOydeHuss B 9 kJiacce o0OyyarIIUicCAd MOJYYUT CIEAYIOLINE
PEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C UX
IIOMOULIBIO Pa3JIMYHBbIE 3JIEMEHTBl IMPSMOYTOJBHOIO TPEYTrOJbHHUKA («pEIICHUE



MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaXoauTh (C MOMOIIBIO KATBKYJIATOPA) ITTHHBI
Y YTJIBI JJ151 HeTAOJIMYHBIX 3HAYCHUH.

[Tonb3oBaThesa GopMysiaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJII HAXOXXJICHHUSI COOTHOIICHUH MEXAY TPUTOHOMETPUYCCKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMbI CUHYCOB M KOCUHYCOB JIJIsl HAXOXACHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYrOJbHUKOBY), NPHUMEHSITh WX TIPH
pEIIeHNN TeOMETPUYECKUX 3a/1a4.

BnaneTts noustusaMu npeodpazoBaHusi Mogo0Ms, COOTBETCTBEHHBIX JIEMEHTOB
noao0HbIX ¢uryp. [logb3oBaTbesi CBONMCTBaAMHU TMOA00MS TPOU3BOJBHBIX (DUTYD,
YMETh BBIYUCISTH JJIMHBI U HAXOJIUTh YIJIbI y MOM00HBIX ¢uryp. [IpumMeHAaTsb
CBOMCTBAa TONOOMS B TMPAKTHUYECKUX 3ajJadax. YMETh NPHUBOJUTH MPUMEPHI
MO00HBIX (PUTYP B OKPY’KAIOIIIEM MUDE.

[Tonb30BaThCs TEOpEMaMU O MPOU3ZBEACHUN OTPE3KOB XOPJ, O MPOU3BEACHUN
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOpAMH, MOHUMATh MX T€OMETPHUUECKUN U (HU3NYECKUU
CMBIC]I, TIPUMEHATh HMX B PEIICHUH TEOMETPUUECKHX M (PU3MUECKHX 3ajad.
[IpuMeHATH cKaJISIpHOE POU3BEACHUE BEKTOPOB JIJIsl HAXOXKACHUS JJIMH U yTJIOB.

[Tonp30BaTHCS METOIOM KOOPAMHAT Ha IJIOCKOCTH, TPUMEHSTH €T0 B PEIICHUN
IrCOMETPUUYCCKUX U MIPAKTHYCCKUX 3a1ad.

BrnaneTs MOHATHSIMHU MPAaBHJIBHOTO MHOTOYTOJBHHUKA, JUIMHBI OKPY)KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH Y PaJWaHHON MEphI yTila, YMETh BBIUYUCIATH ILIOINIA b
Kpyra u ero yacteil. [I[puMeHsTh oJTydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxonute ocu (MM LEHTPHI) CUMMETPUU (PUTYP, NMPUMEHATH IBUKEHUS
IJIOCKOCTH B MPOCTEHIIHMX Cydasx.

[IpuMeHATh TONyYeHHBIC 3HAHUS Ha TMPAKTHKE — CTPOUTh MaTEMaTHUYCCKUE
MOJIENIN JIJIS 3a/1a4 peaibHOM JKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TPUMCHCHUEM IIOJ00MS W TPUTOHOMETPUYECKUX (PYHKIUHA (IMOJB3YSCh, TJIC
HEO00XO0JIUMO, KaIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KoaunuecTBo yacoB JIEKTPOHHbIE
HanmMeHoBaHMe pa3aesioB U TeM uudpoBbie
Ne o/m P Kontpoabusie | IIpakrnyeckue (uup )
NMpOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
IIpocreiimme reome eCKHe
1 u cncor, Fowepame eoustpieias | 9 1 Eatmacnera LIOK
’ p P https://m.edsoo.ru/7f415¢2e
BEJINYHH
Bu6nuoteka [JOK
1 2
2 Tpeyrobrmit > https://m.edsoo.ru/7f415¢2¢
3 [TapannenpHble IpsIMBIE, CyMMa YTJIOB 14 1 bubnnorexa [HOK
TpEyroJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OKkpyXHOCTb U KpyT. [ 'eomeTprueckue 12 1 bubnnorexa [HOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2¢e
bu6nmmoreka [IOK
i 18
> Hosroperne, 0dodumenHe sHarui https://m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



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

Kosau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne i/t Kontpoabnsie | IIpakTnueckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
& 1 1
! HeTbipExyrobHHKiL 0 https://m.edsoo.ru/7f417¢18
[Imomane. Haxoxnenue momanei
2 Tpe TOJ'II[BHI/IKOB u f/IHoro ronH;Hi[IX ¢bur 9 1 1 bubmmorexa [OK
pey Y P https://m.edsoo.ru/7f417¢18
[Tnomaau moxoOHBIX GuUryp
3 Teopema [Tudaropa u Hauana 7 bubnnorexa [HOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
4 MIPOIMOPLIMOHAIBHBIX OTPE3Kax, MoA00HbIE 15 1 bubmmorexa [OK
poTioplt P > TOA https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
VYrias1 B OKpyKHOCTH. Brincanuseie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 10 1 bubanorexa [HOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417¢18
OKPY’KHOCTEHN
bu6mmoreka [IOK
i 17
6 Hostopenne, obodwenne suarmi https://m.edsoo.ru/7f417¢18
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 1



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

Kosau4vecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne i/t Kontpoububie | IIpakTHueckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
but6mmoreka [JOK
1
! Bexropet 8 https://m.edsoo.ru/7f41al2¢
2 JlekapTOBBI KOOPJIMHATHI HA INIOCKOCTH 7 1 bubmmorexa LIOK
P PA https://m.edsoo.ru/7f41al2¢
3 Tpuronomerpus. TeopeMbl KOCHHYCOB U 12 1 bubmmoreka [IOK
CUHyCOB. Pelienne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
[Ipa € MHOTOYTOJIbHUKH. [[JTnHa
4 OIF B:Iizlzi; 1/1\1/I I:I.HO ya b Kpyra 8 8 1 bubmorexa [IOK
Py = If, pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bubmunoreka [IOK
1
> JlpuskeHus II0CKOCTH 7 https://m.edsoo.ru/7f41al2¢
6 [TpeobOpaszoBanue nogoous. Metpudeckue 6 | bu6nuoreka LIOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢
. [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AITUS 20 but6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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




IHOYPOYHOE IINTIAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB
Tun
Ne i/m | Tema ypoka KoHnTpoJbHbIe IIpakTHyeckue
Bcero ypoKa
padoTbI padoThI
1 HauanbHbie MOHATHS TEOMETPUUN 1
2 Toukwu, npsmsIe, OTPE3KH 1
Jly4 u yron 1
4 PaBeHcTBO reomeTpuueckux Guryp. |
CpaBHeHHE OTPE3KOB U YTJIOB
5 JlnunHa oTpeska 1
6 Enunuie usmepenus. iamepurenbHbie 1
MHCTPYMEHTBI
I'panycnas mepa yrna 1
CMexHbIe Y BEpTUKAIbHBIE YITIbI 1
9 [TepnienauKyIApHBIC NPSIMBbIE 1
10 Ypok (3606H16HI/I$I U CUCTEMAaTH3aI[uu 1
3HAHUU
11 Kontponbnas padora Ne 1 1 1
12 TpeyronsHuk 1
13 IlepBbIil IpU3HAK paBEHCTBA TPEYTOJIbHUKOB 1
Pemenue 3a1a4 Ha JOKa3aTEIbCTBO
14 paBEHCTBA TPEYTOJIBLHUKOB IO IEPBOMY 1
MIPU3HAKY
15 [lepnienauKyssap K npsaMon 1
16 MenuaHbl, OUCCEKTPUCHI U BBICOTHI 1




TpEyroJibHUuKa

Pemenue MPAKTUYCCKUX 3a/1av 110 TCMC

17 "MenuaHbl, OMCCEKTPUCHI M BEICOTHI 1
TpeyroyibHuKa"

18 CBoiicTBa paBHOOEAPECHHOTO TPEYTOJIbHUKA 1
Pemienune npakTnyeckux 3ajgad 1o Teme

19 "CBoiicTBa paBHOOEIPEHHOTO 1
TpeyrojabHuKa"

20 Bropoii npu3Hak paBeHCTBa TPEYTOJIbHUKOB 1
Pemienue 3a1a4 Ha 10Ka3aTeIbCTBO

21 paBEHCTBA TPEYTOJILHUKOB IO BTOPOMY 1
MIPU3HAKY

22 Tperuit npu3HaK paBeHCTBA TPEYTOJIbBHUKOB 1
Pemenue 3a1a4 Ha 10Ka3aTeIbCTBO

23 PaBEHCTBA TPEYTOJIbHUKOB 10 TPETHEMY 1
IIPU3HAKY

24 OKpyX)HOCTb 1

)5 ITocTpoeHue yria, paBHOIO JaHHOMY. 1
[TocTpoenne GucceKTpUCH yria

% [TocTpoeHue neprneH UKy ISIPHBIX TPSMBIX. 1
[TocTpoeHue cepeiHBI OTpe3Ka

7 Ypok 0000IeHNS 1 CUCTEMATHU3AIHH i
3HaAHUH

28 Kontponbras pabora Ne 2 1

29 Onpenenenre napauienbHbIX MPSIMBIX 1

30 [Ipu3Haky napamieIbHOCTH ABYX MPSMBIX 1

31 OO0 akcromax reoMeTpuu. AKcuoma 1




napajICJIbHBIX ITPSAMBIX

TeopeMmsl 00 yriax, 00pa30BaHHBIX IBYMsI

32 napajuiebHBIMU MPSMBIMU U CEKYILEH
Pemenue npakTuueckux 3agad o Teme

33 "Teopemsl 00 yritax, 00pa30BaHHBIX ABYMsI
NapajuIeIbHBIMU NIPSIMBIMU U CEKyILen"

34 VYTIBI ¢ COOTBETCTBEHHO MapauIeIbHBIMU
WM NEPIEHIUKYIISIPHBIMU CTOPOHAMU

35 Ypok 0000IeHNS 1 CUCTEMATHU3AIHH
3HAHUU

36 Kontponbnas padora Ne 3

37 Teopema 0 cyMMe YIJIOB TPEyrojJbHUKa

18 Pemenue npakTudeckux 3ajad mo Teme
"Teopema 0 cyMMe yrioB TpeyrojibHUKa"

39 OCTpOyTroJIbHBIH, TPAMOYTOJIBHBIN U
TYHOYTOJbHBIN TPEYTOIbHUKHI

40 TeopeMa 0 COOTHOLICHUSX MEKITY
CTOPOHAMH U YTJIaMH TPEYTOJIbHHUKA

41 HepaseHcTBO TpeyroiabHuKa

4 HexoTopsie cBOMCTBa M TPU3HAKHU
NPSIMOYTOJIBHBIX TPEYTOJbHUKOB

43 [Tpu3HaKK paBEeHCTBA MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB

44 Pemenne npakTHuecKux 3a1a4 Mo Teme
"[IpsiMOyrOIbHBIE TPEYTOJIBHUKH"
PaccrosiHHE OT TOYKM 10 IIPSIMOM.

45 PaccrosiHne mex iy napauieabHbIMU

npAMbIMHA




[TocTpoeHue TpeyroabHUKA 10 TPEM

46
3JIEMEHTaM

47 Ypok 000011IeHUS U CUCTEMAaTH3 AN
3HaHUU

48 Konrtponsnas pabora Ne 4

49 CBoiicTBa OMCCEKTPHCHI yIIia

50 CBolicTBa cepeIMHHOr0 NEPIIEHIUKYIIApPA K
OTpE3KY

51 CgoiicTBa TMAMETPOB U XOPJ OKPY>KHOCTH

5 Pemenue npakTuueckux 3agad o TemMe
"CBoiicTBa AMaMETPOB U XOPJl OKPYKHOCTH"

53 B3aumHoOe pacnosioxeHue OKpy’HOCTHU U
npsamoii. KacarenbHast K OKpY>KHOCTH

54 Pemenne npakTHuecKux 3a1ad Mo Teme
"KacarenbHast K OKpy>XKHOCTH"

55 Brnncannas okpy>XKHOCTb TpEyTroJbHUKA

56 OnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA
@urypsl, CHAMMETPUYHBIE OTHOCUTEIILHO

37 IPSIMOU

58 OceBasi CHMMETpHS U €€ CBOWCTBA

59 Ypok 0000IeHNS 1 CUCTEMATHU3AIHH
3HAHUU

60 Kontponbnas padora Ne 5
VYpok noBTopenus no teme "[Ipocreiimme

61 reoMeTpuueckue GUryphl U X CBOMCTBA.
N3mepenue reoMeTpuyeckux BeIuIuH"

62 VYpok nosropenus no reme "TpeyronpHukn"




63 Ypoxk noBropenus no teme "l[lapannenbHbie |
IpsIMbIE, CyMMa YTJIOB TPEeyrojbHUKa"

64 VYpoxk nnoBropenus no teme "OKpyKHOCTb U |
Kpyr. I'eomerpudeckue noctpoeHus"

65 Peseps 1

66 Pesepn 1

67 Peseps 1

68 Pesepn 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




8 KUIIACC

Koan4yecTBO 4yacoB

Tun
Nen/m | Tema ypoka KontpoabHubie [MpakTHyeckue
Bcero ypoKa
padoThI padoThI
1 BrInykJib1ii MHOTOYTOIBHUK 1
) YerbipexyroabHuk. CymMma yriioB |
BBIITYKJIOTO YEThIPEXYTOIbHUKA
3 [TapannenorpamMmm 1
4 [Ipu3Haku napanienorpaMma 1
5 Tpanenus 1
6 Cpenssis TMHUSA Tpaneuun 1
7 Teopema Paneca 1
8 [IpsiMmoyronpHUK 1
9 Pom6 u kBampar 1
10 Pemenue npakTHueckux 3a1ad o Teme |
"YeTbIpexXyroiabHUKH"
11 enTpanibHas cCUMMETpUS 1
12 Ypok ?6061HCHI/I$I Y CUCTEMAaTH3aI[I1 |
3HaHUI
13 KonTtponbnas padora Ne 1 1 1
14 ITonsATHE II0Ia A MHOTOYTOJIbHUKA 1
1 [Tmomaas kBagpara. [Lnomans |
PSIMOYTOJTbHUKA
16 [Tmomaar napaienorpamma 1
17 Pemenne npakTHueckux 3a1a4 o Teme |

"Inomane napasnienorpamMmma”




18

[Tmomaap TpeyroapHUKa

Pemenne MPAKTUYCCKUX 3aJ1a4 110 TCMC

19 | "
[Imomanae TpeyroapHUKa

20 [lnomane Tpaneruu

21 Pemenne mpakTHUECKUX 3a/1a4 IO TEME
"[lnomane Tpaneruu"
Vpok - npakTUKyM 1o TeMe "Beraucienue

22 MJI0MIaACH TPEYTOJIbHUKOB U
MHOT'OYTOJIFHUKOB Ha KJieTyaToi Oymare"

23 Teopema ITudaropa

24 Teopema, oOpatHast Teopeme ITudaropa
Pemenne mpakTHueckux 3a1ad mo Teme

25 " "

Teopema [Tudaropa

26 ®opmyia ['epona

7 VYpox 0000111eHNS U CUCTEMATU3 A
3HAHUU

28 Kontponbnas padora Ne 2

29 [TponopimonansHbie 0Tpe3ku. OnpeaeneHue
MOJI0OHBIX TPEYTOJILHUKOB

30 OTHo1eHue TIoNa e Mo 100HBIX
TPEYTrOJIbLHUKOB
Pemenne mpakTHueckux 3a1ad mo Teme

31 "OTHOIIIEHUE TUIOIAAEH TOJO0HBIX
TPEYroJIbHUKOB"

32 [TepBbIit mpu3HaK MOAO0US TPEYTOIHHIUKOB

3 Pemienue 3a1a4y Ha 10Ka3aTEILCTBO 110 TEME

"[TepBbIit TpU3HAK TOI00MS




TPEYTrOJIbHUKOB"

34 Bropoii npu3zHak mogo0ust TpeyroJbHUKOB

35 Pemienne 3a1a4 Ha 10Ka3aTENbCTBO MO TEME
"Bropoii npu3Hak nogo0us TpeyroJbHUKOB"

36 TpeTnii npu3HaKk N0J00HS TPEYTOIbHUKOB

37 Pemienne 3a1a4 Ha 10Ka3aTENBCTBO MO TEME
"TpeTuit mpru3HaK OO0 TPEYTrOJIbHUKOB"

38 Cpenssist TMHUSA TpEYroiabHUKA

19 Yetslpe 3amMeuaTenbHble TOUKU
TPEYyroJbHUKA

40 IlenTp Macc TpeyrojabHUKa

41 [IponopuroHanbHbIE OTPE3KU B
IPSMOYTOJIbHOM TPEYTOJIbHUKE

42 Merton nmogoOus B 3a/1a4ax Ha MOCTPOCHHE

43 CuHycC, KOCUHYC M TAHT'€HC OCTPOTrO yIJa
IPSMOYTOJIBHOTO TPEYTrOJIbHUKA

44 3HaueHus CUHYyca, KOCUHYCa U TaHIeHca AJis
yrioB 30%*, 45* u 60*
Pemenue npaktuueckux 3agad o TemMe

45 "COOTHOLIEHUSI MEX]Ty CTOPOHAMH U yTJIaMH
MPSMOYTOJIbHOTO TPEYTOJbHUKA"

46 Ypok 00001IIeHUS U CUCTEMATH3AITTI
3HAaHUUI

47 Kontponbnas padora Ne 3

43 B3anmHOe pacrionoxenue npsMon u
OKPYXHOCTHU

49 BzanMHoe pacnonoxxeHue 1Byx




OKPY>KHOCTEH

50 OO01u1me KacaTeabHbIE IBYX OKPYKHOCTEH

5] Pemenne npakTuyeckux 3aay 1mno Teme
"OO011e KacaTeIbHbIE IBYX OKPYKHOCTEH"

52 I'panycHas mepa 1yru OKpyKHOCTH

53 Teopema 0 BIUCAaHHOM YTJIe

54 Vb1, 00pa3oBaHHBIE XOPJaMH,
KacaTeJIbHBIMU U CEKYIITUMU
Pemenne mpakTHueckux 3a1ad mo Teme

55 "Yrib1, 00pa3oBaHHBIC XOPAaMU

2 b
KacaTeJbHbBIMU U CEKyIuMu"

56 Brniucannas okpy>XHOCTb

57 OnucaHHast OKpYKHOCTb

58 VYpox 000011eHNS U CUCTEMATU3 AT
3HAHUU

59 KonTtponbHas padora Ne 4

60 Ypok moBTOpEHUSI IO TEME
"YeTbIpexyroiabHUKH"

Ypok noBropenus o teme "[lnomans.

61 Haxoxnenue nomiaaeit TpeyrojJbHUKOB U
MHOTOYTOJBHBIX Guryp. [lnomanu
noJ00HBIX (uryp"

& Ypok nosropenus no teme "Teopema
[Tudaropa n Hayama TpuroHoMeTpun"
VYpoxk noBTopenus no teme "Teopema

63 dasteca 1 TeOpEMa O MPONOPLUUOHATIBHBIX

OTpe3Kax, MOI00HBIC TPEYTOJIBHUKA"




Ypok noBTOpeHUs 10 TeMe "YTIIbI B
64 OKPY>KHOCTU. BriucanHblie U ONMCaHHbIE 1
yeTbIpexyroyibHuku. KacarenbHbie K
okpyxHocTu. Kacanue okpyxHocren"
65 Peszeps 1
66 Peseps 1
67 Peszeps 1
68 Peseps 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




9 KUIIACC

Koan4yecTBO 4yacoB

Ne Tun
Tema ypoka KounTtpoabHbie [MpakTHyeckue
n/n Bcero YpOKa
padoThI padoThI

[TonsiTne BekTOpa. PaBeHCTBO BEKTOPOB 1
OTkaipIBaHUE BEKTOPA OT JAHHON TOUKH 1
CymmMa IByX BEKTOPOB 1

4 3aKOHBI CII0KEHMsI BEeKTOpOoB. IIpaBuiio 1
napaienorpaMma

5 CyMMa HECKOJIBKMX BEKTOPOB 1

6 Brruuranue BEKTOpOB 1

7 [IpousBeneHne BEKTOpa Ha YKUCIIO 1

8 [IpuMeHeHrEe BEKTOPOB K PELLICHUIO 33134 1

9 Ypok 00600111eHs 1 CUCTEMATH3AIIUU 3HAHUI 1

10 KonTtponsHas padora Ne 1 1

1 Paznoxenue BekTopa 1o J1syM 1
HEKOJUTMHEAPHBIM BEKTOpaM

12 Koopaunats! BekTOpa 1

13 CBs13b MEXIy KOOpIMHATAMHU BEKTOpa U |
KOOpJMHATaMM €ro Havaja 1 KOHLa

14 IIpocreiimme 3axauu B KOOpAUHATAX 1

15 YpaBHEHUE TUHUH HA TIOCKOCTH 1

16 YpaBHEHHE OKPY>KHOCTH 1 1

17 VYpaBHeHue npsMon 1

18 Ypok 00600111eHs ¥ CHCTEMATH3AIIUU 3HAHUI 1




19 Kontponbnas padora Ne 2 1
CuHycC, KOCUHYC, TAHT€HC, KOTAHI€HC.
20 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. 1
DopMyIIbl IPUBEICHUS
21 DopMyIIb 17151 BBIYUCICHUSI KOOPAUHAT |
TOYKHU
22 VYrnoBoit KoapPUIMEHT npsaMon 1
23 Teopema o mioaau TPEyroabHUKA 1
24 Teopema cuHycoB 1
25 Teopema KOCHHYCOB 1
26 Pemenue TpeyroibHUKOB 1
27 Ypok 060011IeH s 1 CUCTEMATH3AIUU 3HAHUI 1
28 Kontponbnas padora Ne 3 1
29 WzmepurenbHbie paboThI 1
30 Yron mexay BeKTopamu 1
31 CxkansipHoe poU3BeICHUE BEKTOPOB 1
32 CxansgpHoe MPOU3BEAECHNUE B KOOpAHHATAX 1
3 CBolicTBa CKAISIPHOTO IPOU3BEACHHUS 1
BEKTOPOB
[IpaBunbHbBI MHOTOYTOJIBHUK. OKPYXKHOCTb,
34 OIMCaHHAas OKOJIO IIPaBUILHOTO 1
MHOTOYTOJIbHUKA
35 OKpY’KHOCTh, BHMCAHHAS B TPABUJIbHBIN 1
MHOTOYTOJIbHUK
DopMyITBI TSI BRIYUCICHUS TUIOIIAIN
36 MPaBUIILHOTO MHOTOYTOJILHUKA, €70 CTOPOHBI 1

Y paguyca BIIUCAHHOW OKPYXHOCTHU




37 [TocTpoenune nmpaBUIIbHBIX MHOTOYTOJILHUKOB 1
38 JnrHa OKpy>KHOCTH 1
39 Paanannas mepa yria 1
40 [Tmomaae kpyra 1
41 [Inomanp KpyroBoro cekropa 1
42 Ypoxk 00001IeHHS U CHCTEMAaTH3aIuy 3HaHUH 1
43 KonTponpHas padorta Ne 4 1
44 OTobOpakeHre TIOCKOCTH Ha ceos 1
45 ITongaTue OABMXKEHUS IIOCKOCTHU 1
46 [TapamiensHbII IEpEHOC 1
47 [ToBopoTt 1
48 [onsarue cummerpun puryp 1
49 [IprMmeHeHne IBMKEHUI K PELICHHIO 3a1a4 1
50 Ypok 00600111eHs 1 CUCTEMATH3AIUU 3HAHUI 1
51 Kontponbnas padora Ne 5 1
52 [IpencraBnenue o moJOOHBIX (UTypax 1
53 [ToroOHBIE MHOTOYTOTBHUKH 1
54 Teopemsl 0 mepuMeTpax U IIOMAIIX |
MOI0OHBIX MHOTOYTOJILHUKOB
55 I'omorerus. CBoiicTBa roMOTETHHI 1
56 [TonoGue mpou3BOJIBHBIX (pUTYp 1
57 [Ipumenenne moqo0us K 10Ka3aTEILCTBY 1
TEopeM
58 [IpumeneHne moa00us K PEIICHUIO 3a/1a4 1
59 Ypoxk 00001IeHHS U CHCTEMAaTH3aIuy 3HaHUH 1
60 Kontponbnas pabora Ne 6 1




61 Ypok noBTopeHus mno teme "BekTopsr"

6 Ypok noBTopenus no teme "JlekapToBbl
KOOPJMHATHI HA IIOCKOCTH"

YPOK TOBTOPEHHUS 110 TEME
63 "Tpuronomerpus. Teopembl KOCUHYCOB U
CHUHYCOB. PelieHne TpeyronbHUKOB"

VYpox noBropenus no teme "[IpaBuibHbie
64 MHOTOYTOJIbHUKH. [[TMHA OKPYKHOCTH U
JI01aab Kpyra. Beraucienue miomaaei"

VYpok noBropeHusi no reme " J{BHKeHHs

65 IJIOCKOCTH" !
Ypok NOBTOpEHUS 110 TEME
66 "IIpeobpazoBanue mogoous. Merpuieckue 1
COOTHOIIEHUS B OKPY>KHOCTH"
67 Peszeps 1
68 Pezeps 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
Pacnio3naBare m3yueHHBIE T€OMETpPUUYECKHE (PUTYPBHI, ONpPENeNiATh UX
B3aMMHOE PACIIOJIOKECHHE, H300paxaTh TEOMETpUYECKUE (QUTYPHI,
6.1 BBINOJHATh YEPTEKU MO YCIOBUIO 3anaud. M3MepsATh JIMHEHHBIE U
YIJIOBBIE BEIMYMHBL. Pemars 3ajaun Ha BBIYMCICHHUE JIMH OTPE3KOB U
BEJIMYMH YTJIOB
Jenatb rpyOyro OIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MIPEIMETOB B
6.2 pETbHON JKW3HHM, pa3MEpPOB NPUPOIHBIX OOBEKTOB. Paszmuyarh
pa3Mepbl ITHUX 00BEKTOB IO MOPSAIKY BEINUNHBI
6.3 CTpouTh 4epTEXU K TEOMETPUUYECKUM 3a/1a4aM
[Tonb30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BAThH
6.4 NPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJLHUKOB IIPH PELICHUN
3a1a4
65 [IpoBonuTh  JOrMYECKHE  PACCYKACHUS  C  HUCIOJIb30BAHUEM
' TEOMETPUUYECKHUX TEOPEM
[Tonp30BaTbcs MIPU3HAKAMHA paBeHCTBA MPSAMOYTOJIBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEAMAaHbl, IPOBEAEHHONW K THIIOTCHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
Onpenenars NMapajuieaIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpBIE
67 oOpaszyeT ¢ HUMHU cekyulas. OnpenensaTh napaieIbHOCTh MPSMBIX C
' MIOMOIIBIO PAaBEHCTBA PACCTOSIHUMA OT TOYEK OJHOM MPAMOUN O TOYEK
JApYrou npsMoiu
6.8 Pemrate 3a1aun Ha KieT4aTON Oymare
69 [IpoBoAUTh BBIYMCICHUS W HAXOAUTh YHCIOBBIE U OYKBEHHBIC

3HA4YCHUA YTJIOB B TI'COMCTPHUYCCKHUX 3aJadax C HCIIOJIb30BAHUEM




CyMMBI YIJIOB TPEYTOJBbHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX TPH TEPECECUYCHUM JBYX MApAUICIBHBIX MPAMBIX

cekyliei. Pemate npakTuueckre 3aaun Ha HaX0XKACHHUE YTIIOB

Brnagete moHATHEM  TE€OMETPHUYECKOTO  MecTa  TOYeK. YMETh

6.10 orpeneNnaTh OHCCEKTPHCY yIiia W CEepPeOUHHBIN MEePHeHIUKYIsp K
OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK
@opMyIMpOBATh  ONPEIEICHUSI OKPYKHOCTH MU Kpyra, XOpAbl U
6.11 JMaMeTpa OKPYKHOCTH, IIOJIb30BaTbCA MX CBOWCTBAMU. YMETh
MIPUMEHSATH 3TU CBOMCTBA IPH PELICHUU 33/1a4
Bragete NOHATHMEM ONHWCAHHOW OKOJIO TPEYTrOJbHHUKA OKPYXHOCTH,
yMeTh HaxoguTh €€ ueHtp. Ilomp3oBaTtbes (akTaMu O TOM, 4TO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MEPECEeKAIOTCsS B OJTHOW TOUYKE, U O
TOM, YTO CEPEIUHHbIC MEPIEHIUKYISAPhl K CTOPOHAM TPEYroJbHUKA
MePECEKAIOTCS B OJHON TOUKE
Biagerp moHsATHEM KacaTeIbHOM K OKPYXKHOCTH, II0JIb30BaThCs
6.13 TEOPEMOM O TEPNEHAMKYJSIPHOCTH  KacaTeJbHOM MW paauyca,
IIPOBEAEHHOTO K TOUKE KacaHUs
6.14 [Tonb3oBaTbcsi MPOCTEUIIUMU  T€OMETPUUYECKMMHU  HEpPaBEHCTBAMH,
' MTOHUMATh UX NMPAKTUYECKUI CMBICIT
6.15 [IpoBOINTH OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHUSI C TMOMOILIBIO
. IUPKYJISl U JIMHEUKU
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHDIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepPSIEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
6 ['eomeTpus
61 Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
' MOJIb30BaThCSA UX CBOMCTBAMU MPHU PEIICHUH T€OMETPUUECKUX 3a/1a4
62 [IpuMeHsTh CBOMCTBA TOYKHM IEpPECEUEHUs] MEAUaH TPEYyrojabHUKA
' (TIeHTpa Macc) B pelICHUH 3a/1a4
63 Bnaners nonsTMEM cpeAHENl JMHUM TPEYrOJbHUKA W TpareluH,

NPUMEHSTh HMX CBOWCTBAa IMPH PEIIEHUH TEeOMETPUYECKHX 3a/ad.




ITons3oBaTbest TeopeMort daneca U TEOPEMON O MPOMOPIIUOHATBHBIX

OTPE3KaX, MPUMCHATDH UX IJId PCHICHUA IPAKTUYCCKUX 3ala4

6.4

[IpumeHATr TpHU3HAKM  TONOOMS  TPEYTOJIBHHUKOB B PELICHUH

TCOMETPHUICCKUX 3aaa4

6.5

[Top3oBatbes Teopemoii [Tudaropa mist pemieHns TEOMETPUIECKUX U
MPAKTUYCCKUX 3aaa4. CTpOI/ITB MaTCMaTU4YCCKYIO MOACIb B
MPAKTUYECKHUX 3aJ]auax, CAaMOCTOSITENIbHO JIeJaTh YepTEX U HAXOAUTh

COOTBCTCTBYIOIHNEC JIMHBI

6.6

Bnagers noHsTHAMU CHHYCa, KOCHMHYCa U TaHIr¢HCa OCTpOro yrijia
MMpAMOYT'OJIbHOTO TPCYTOJIbHUKA. Ilonp30BaThCd STHUMHM ITOHITUSIMU

AJId PCIICHUA IMPAKTHYCCKUX 3a1a4

6.7

Beraucnate  (pa3nuuHBIME  CrIOCOOaMM) TIIOMIAAh TPEYTOJIbHUKA U
IUIOINAAM MHOTOYTOJIBHBIX (uryp (monw3ysch, rie HE0oO0XOAUMO,
KaJIbKyIATOPOM). [IpUMEHSTh MOydYeHHBIE YMEHHS B MPAKTUYECKUX

3aJadax

6.8

Bnagers MOHATHAMM BIIMCAHHOTO U LICHTPAJIIBHOTO YIJIA, UCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXay XOpAaMu (CEeKyIIMMH) U
yTe MeXAy KacaTeJIbHOM M XOPAOH NPU PEIIECHUH T€OMETPUYECKUX

3aga4d

6.9

B.HaI[GTb INOHATHUEM  OIIMCAHHOI'O ‘IGTBIpéXYFOJIBHI/IKa, MMPUMCHATDH

CBOICTBA ONMMCAHHOTO YETHIPEXYTONbHUKA MPU PEIICHUU 3314

6.10

[IpyuMeHsATh MOJNy4YEHHBIE 3HAHUA HAa TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENU JJis 3aJad PeaibHOM KU3HU U TPOBOJIUTH
COOTBETCTBYIOIIIME BBIYUCICHUS C TPUMEHEHHEM TOJ00us |

TPUTOHOMETPUH (IIOJIB3YSICh, IIe HEOOXOIUMO, KaJIbKYIISITOPOM)

9 KIIACC

Kon
NMpoBEPSIEMOT0
pe3yabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUUECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTH C MX

MOMOUIbIO PA3IUYHBIE 3JIEMEHTHl MPSMOYTOJIbHOTO TPEYrojdbHHUKA




(«pemieHre  MPSAMOYTOJBHBIX — TPEYTOJBHHKOBY»). Haxomuts (¢

MOMOIIBIO KANBKYJISITOPA) JUIMHBL M YTIIBI U151 HETAOIUYHBIX 3HAUCHUN

6.2

[Tonwp3oBaThes bopmynamu MIPUBEJCHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM ISl HAXOXKICHHSI COOTHOILIECHUM

MCKAY TPUTOHOMCTPUICCKUMHU BCINUYNHAMUA

6.3

Hcnons3oBarh TeOpeMbl CHHYCOB M KOCHHYCOB Jisi HaXOXKJIEHUS
Pa3IUYHBIX AJIEMEHTOB TPEYTOJbHUKA («pelleHUue TPEYTrOJbHUKOBY),

IMPUMCHATH UX IIPU PCIICHUUN TCOMCTPHUICCKUX 3a0a1

6.4

Brnaners monsTHAMH TpeoOpa3oBaHUs IMONOOUS, COOTBETCTBEHHBIX
3JIEMEHTOB TOJ00HBIX ¢uryp. Ilomp3oBaTbcs CBOMCTBaMHU 1MOa00Us
IPOM3BOJILHBIX (UTYp, YMETh BBIYMCIATH JUIMHBI U HaXOAUTh YIJIBI Y
noao0HbIX Quryp. IIpuMeHsTH CBOMCTBAa MOAOOUS B MPAKTUYECKUX
3ajadax. YMETh TPUBOIUTH TNPUMEpPHl TOAOOHBIX QuTyp B

OKpY KaloIIeM MUPE

6.5

ITonw3oBaThes TCOpEMaMu O TIPOU3ZBCACHUN OTPE3KOB XOpHA, O

MIPOM3BEIEHNHU OTPE3KOB CEKYIIUX, O KBaJlpaTe KacaTelbHON

6.6

[Tonp30BaTbcs  BEKTOpaMH, TMOHUMATh MX TEOMETPUYECKHH U
¢buznyecKuil CMBICH, TMPUMEHSATh MX B PEHICHUH T€OMETPUUYECKUX U
¢uznueckux 3agad. [IpuMeHATh cKalipHOE MPOU3BEACHUE BEKTOPOB

IJI1 HAXOKACHUA IJIMH U YTIJIOB

6.7

ITonw3oBaThCA MCTOAOM KOOpAMHAT Ha IJIIOCKOCTH, IIPUMCHATH €TI0 B

PCHICHUU TCOMCTPUUCCKUX U NPAKTUUCCKHUX 3aa4

6.8

Bnamers HOHATUAMM — NPABUIBHOIO  MHOIOYIOJBHHKA,  JUIMHBI
OKPY’KHOCTH, JUIMHBI IyT'H OKPY>KHOCTH U PaAMaHHOU MEPBI yTIIIa, YMETh
BBIYMCIIATH ILIOIIAAb Kpyra W ero yacrei. IIpumensarts

IMMOJIYYCHHBIC YMCHHUS B ITPAKTUYCCKUX 3aJadax

6.9

HaxoauTe ocu WM LEHTPhl CHMMETPUH (GUTYP, TPUMEHSTH JIBH)KECHHS

IUIOCKOCTH B IPOCTENIINX CIIydasix

6.10

[IpumeHAT, MNOJIyYEHHBIE 3HAHUS HA [PAKTUKE —  CTPOUTH
MaTeMaTUYECKUE MOJENH JUISl 3aJa4 peajJbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIICHUS C MPUMEHEHUEM TOomo0us U

TPUTOHOMETPUYECKUX (PYHKIUN (MONB3YSACh, THAE€ HEOOXOIHUMO,




KaJIbKYJISITOPOM )




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COIEPKAHMUS
6 I'eomerpus
HauanbHble moHSATUA reoMeTpud. Touka, npsimasi, OTPE30K, Jiyd. YToJ. Buabl
6.1 yrioB. BeprukanbHele M CMexHbIE yIubl. buccekrpuca yria. JlomaHas,
MHOTOyTOJIbHUK. [lapamiensHOCTh U NEPIEHAUKYIIPHOCTD MPSMBIX
62 Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
' [Ipumepbl ciMMETpHUM B OKPYXKaIOIEM MUPE
63 OcHOBHBIE TIOCTPOEHHUS C NMOMOUIBIO LIUPKYJS U JUHEHKU. TpeyroibHUK.
' BricoTa, Mennana, OuccekTpurca, uX CBONCTBA
64 PaBHOOEpeHHBIH W PaBHOCTOPOHHUN  TpeyrojbHUKH.  HepaBeHCTBO
' TPEYToJbHUKA
65 CpoiicTBA W TpPH3HAKM paBHOOEAPEHHOrO TpeyroyibHuKa. [Ipu3Haku
' paBEHCTBA TPEYTOJBbHUKOB
66 CBoiicTBa U MPU3HAKYU MapaJUIeAbHBIX NPAMbIX. CyMMa yIiIOB TPEYTOJbHUKA.
' BHemiHue yriibl TpeyrojibHUKa
[IpsamoyronbHbIil  TpeyroiabHUK. (CBOMCTBO MEIUAHBI MPSIMOYTOJIBHOIO
67 TPEYroJIbHUKA, ITIPOBEIEHHOM K TrunoreHyse. IIpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTOIBHBIN TPEYTOJBHUK C YIJIOM B
30°
HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIbHMKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa O OonbplieM yriie W OOJbIIeH CTOpPOHE
TpeyroibHUKa. [lepnenaukynsp U HaKIOHHAs
. I'eomerpuueckoe MecTto TOuYeK. buccekTpuca yria U CEpeIMHHBINA
' NEPIEHIUKYIISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK
OkpyXHOCTb W Kpyr, XOpZa M JuaMeTp, HUX CBoicTBa. BzaumHoe
6.10 pacroyio’)keHue OKpY>KHOCTH H  npsimMor. KacarenbHas u cekymas K

OKPYXHOCTHU

6.11

OKpy’XHOCTb, BIHCaHHas B yroy. BrucaHHas M ONKMCAaHHAs OKPY>KHOCTH

TPEYToJbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHMS

6 I'eomerpus

6.1 YerpipéxyrosnbHuku. [lapamienorpaMm, ero Npu3Haky U CBOMCTBA

6.2 [IpssMoyrobHUK, pOMO, KBapaT, UX MPU3HAKHA U CBOMCTBA

63 Tpaneuus, paBHOOOKas Tpanenus, €€ cBoiicTBa u npusHaku. [IpsMoyronpHas
' Tpaneuus

6.4 Meron ynBoenus menuansbl. LlenTpansHas cumMmerpus. Teopema dDaneca u
' TE€OpeMa O MPONOPIIMOHATIBHBIX OTPE3KAX

6.5 Cpennue TMHNN TpeyToJIbHUKA U Tpanenuu. LleHTp Macc TpeyroiabHUKa

6.6 [MomoOue TtpeyronbHUKOB, Ko3(duuumeHnt momobus. IlpuszHaku mnomodus
' TpeyrojabHUKOB. [IpumeHenne noqo0us npu pemeHnH MPaKTHYECKUX 3a1a4

Py @opmynbl A8 IUIOIIAAM TPEYroibHMKA, NapajieniorpaMMa, pomba u
' Tpaneuun

63 CroiicTBa TuIOmaNeHi reoMerpuueckux ¢Guryp. OTHOIIEHUE TIIOMAACH
' NOA00HBIX (Uryp

69 Beruucnenue mioniased TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOMN
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
' MIPaKTUYECKHX 3a/1a4

CuHyC, KOCHHYC, TAHT€HC OCTPOIO yria IPsIMOYI'OJBHOI'O TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUUYECKOE  TOXKIECTBO.  |pPUTOHOMETPUYECKHE
dbynkuum yriios B 30°, 45° u 60°

612 BrniucanHeie M UEHTPAJIbHBIE YIJIbI, YTOJd MEXKIY KacaTeJIbHOM W XOpIOH.
' VYTIbl MEXAY XOpIaMU U CEKYIIUMU

6.13 BrniucanHbie ¥ ONMCAaHHBIE YETHIPEXYTOIBHUKHI

6.14 B3anmHoe pacnonokeHne naByX OKpyskHocTel. Kacanuwe oxpykHOCTEH.

OO1u11e KacaTeabHbIE K JBYM OKPYXHOCTSM

9 KITIACC




Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHMS

6 I'eomerpus
61 Cunyc, kocunyc, TanreHc yrioB oT 0 7o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJeCTBO. POPMYJIIBI TPUBEICHUS
Pemienne TpeyrosibHMKOB. TeopeMa KOCMHYCOB M TeopeMa CUHYCOB. Pelienue
6.2 IPAKTUYECKUX 33Ja4 C MCIOJIb30BAHUEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Ipeo6pazoBanue noaodus. [loqoOre COOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema 0 IpOU3BENEHNUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUHN OTPE3KOB
' CEeKYIIHX, TeOpeMa O KBaJipaTe KacaTelIbHON
BexTop, nnHa (MOAys1b) BEKTOPA, COHAIPABIEHHBIE BEKTOPBI, IPOTUBOIOIOXKHO
65 HaIpaBJIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' olepanuy Haj BEKTOpaMHu. Pa3noxeHue BEKTOpa 10 AByM
HEKOJUTMHEapHBIM BEKTOpam
66 Koopaunats! BekTopa. CkalsipHOE MpPOU3BEAECHHE BEKTOPOB, MPUMEHEHUE IS
' HAXO/ICHU JUIMH U YTJIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHUS IPSIMOU U OKPYXKHOCTH B
6.7 KOOpJMHATAX, IEPECEUECHUE OKPYKHOCTEW U MPpAMBIX. METOJI KOOPAUHAT U €ro
IIPUMEHEHNE
6.8 [IpaBuibHBIE MHOTOYTOJIBHUKH
69 Jlnuna okpyxHocTH. ['pagycHas u paguanHasi Mepa yria, BBIYUCIECHUE JITUH YT
' OKPYKHOCTEU
6.10 [Imomaae kpyra, CeKTOpa, CErMeHTa

6.11

JIBIDKEHUST TUIOCKOCTH M BHYTPEHHHE CHUMMETpUH GUryp (3JIeMeHTapHbIe

npeacrasienus). [lapannensubiil mepenoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpOBePsIEMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBAHUSA K NPeIMETHBIM pe3yJibTaTam
0CBOEHHSI 0OCHOBHOM 00pa30BaTeILHON NPOrpaMMbl OCHOBHOI'O
o0u1ero oopazoBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh TMOHATUSMU: MHOXECTBO, IOJMHOMKECTBO,
orepaluy HaJl MHO)KECTBAMU; YMEHHE ONIEPUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIA Tpad, AepeBO, IUKI, MPUMEHITh WX MPH PEIICHUU 3a/1ay;
YMEHHE HCIONb30BaTh rpauueckoe MpeICTaBlIeHUEe MHOKECTB IJis
ONMCAHUS PEAIBHBIX IIPOLIECCOB U SIBJICHUM, IIPU PEIIECHUHN 3aJa4

U3 JPYTUX y4eOHBIX IPEAMETOB

YMeHue onepupoBaTh MOHATHSAMH: ONpPEJEICHHEe, aKCHOMa, Teopema,
JI0OKa3aTelIbCTBO; YMEHHUE paclo3HaBAThb WCTUHHBIE U  JIOXKHBIC
BBICKA3bIBaHUS, MPUBOAMUTH IPUMEPbl U KOHTPHPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULTAHU A BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATHUSIMH: HATypajbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JNEIUMOCTH, IIeJI0€ YUCIIO0, MOJIYJIb YHWCIa, OOBIKHOBEHHas IpoOb U
JecsITHYHAs PpoOb, CTAHIAPTHBIA BUJ YHCIIA, PAIIMOHAIBHOE YHCIIO,
UpPpALMOHATIBHOE YHUCIO, apu(MeTHYecKUud KBaJapaTHBI KOPEHB;
YyMEHUE BBINOJHATH JEUCTBUSL C YWCIAMHU, CpPaBHHUBaTh U
YHOPSAA0YMBATH YU CIIA, IPEJCTABIATH YUCIIA HA KOOPIWHATHOU MPSAMOIA,
OKPYTJISITh 4YMCIIa; YMEHUE JeNaTh MNPUKUIKY U OLICHKY

pe3ynbTara BEIYUCICHUMA

YMeHue omnepupoBaTh MOHATHSAMH: CTEINEHb C LENbIM ITOKa3aTeseM,
apu(MeTHUECKUl KBagpaTHBIH KOpPEeHb, MHOTOWIECH, anredpanveckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOpHEM HATypaJbHOH CTEIEHH
Ooybllle €AMHUIBI, YMEHHE BBINNOJHATH pacyéTbl Mo (opmyiam,
npeoOpa3oBaHUsl LENbIX, JPOOHO-PallMOHANBHBIX BBIPAKCHUH U
BBIPQKEHUI C KOPHSAMH, Pa3IOKEHHE MHOTOYJICHA Ha MHOXKUTENH, B
TOM YHCJIE€ C HCIONB30BaHUEM (OpMyT pa3HOCTH KBagpaTOB U

KBaJpara CyMMBbI U Pa3HOCTH

YMeHue ONCprUpoOBaTh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; YMEHME pellaTh JUHEHHbIE U KBaJpaTHbIE ypaBHEHHS,
IPOOHO-pAllMOHATIBHBIE YPABHEHUS C OIHON MEPEMEHHOM, CHUCTEMBI
JBYX JIMHEUHBIX ypaBHEHUH, JIMHEWHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PEILICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB U
IIPAKTUYECKUX 3a]1a4; YMEHUE HCIOJb30BaTh KOOPAUHATHYIO MPSAMYIO
U KOOPIMHATHYIO IUIOCKOCTH JJISI M300paKeHHs pELIeHUi

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GyHKIHS, rpaduK QYyHKIAU, HYJIHA
byHKIUH, MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, YyOBIBaHUWS, HAWOOJbIIEE WM HAUMCHBIIEE 3HAYCHHS
byHKIUY; yMEHHE OTIepUPOBATH TTOHSITHSIMH: npsmas
NPOTIOPIIMOHATIBHOCTD, JTHHEHHasT (PyHKIUS, KBaApaTUIHAS (yHKIIHS,
oOpaTHas TPOMOPLUUOHATIBHOCTH, Mapabona, TrunepOoaa; yMeHHE
CTpOUTh Tpaduku HYHKIHHI, HCTIOIB30BaTh TPpadUKHU ISl OTpeIeICHUS
CBOWCTB MPOIIECCOB U 3aBUCUMOCTEH, JUI peIleHHs 3a7ay U3 JAPyrux
YU4eOHBIX TMPEIMETOB M pEajJbHON JKWU3HU; YMEHHE BBIpaXKaTh

dbopMyiaMu 3aBUCUMOCTH MKy BEITMIUMHAMU

YMeHue OIIEpPUPOBATH MOHATUSMH: IIOCJIEI0BATEIbHOCTD,
apupMeTnueckass M TeOMETpUYecKas  MPOrpeccHuH;  yYMEHHe
UCIIOJIb30BaTh CBOICTBA IMOCJIEAOBAaTENLHOCTEH, (OPMYJIBI CyMMBI U
o0IIero 4jaeHa MpH pelIeHUH 3aJad, B TOM YHUCIIe 33Jad U3 JApYyrux

y4eOHBIX MPEAMETOB U PEATbHOMN KU3HU

YMeHue pemarh 3a7a4d pa3HbIX TUIMOB (B TOM YHCIIE HA MPOIEHTHI,
JIOJI U YacTH, ABHKEHUE, paboTy, IIEeHY TOBAPOB U CTOUMOCTD MOKYTIOK
W yCIyr, HAJOTH, 3aJa4d M3 OONACTH YIPaBJICHUS IJUYHBIMU U
ceMeiHbIMU (pHAHCAMU); YMEHHE COCTaBISATh BHIPAXKEHUS, YPaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl 1O YCIOBUIO 3a/laud, HCCIEA0BaTh
MOJIyYeHHOE pelIeHHe U OLIEHUBATh MPaBAONOJ00HOCTh

[IOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATUSAMHU: (UTYpa, TOUKA, OTPE3OK, MpsSIMasd,
Jyd, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEAPEHHBIHI
U PaBHOCTOPOHHUU TPEYrOJbHUKH, MPSMOYTOJIBHBIA TpPEYTOJIbHHUK,

MenuaHa, OMCCEKTpHCAa U BBICOTA TPEYTOJbHHKA, YETHIPEXYTONbHUK,




napajuiesiorpaMM, pomMO, TpPSIMOYTOJIBHHUK, KBaJpar, Tpamenus;
OKPY’>KHOCTb, KPYT, KacaTelibHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; ymMeHue pemaTh 3aqadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOI
JKU3HHU, HA HAXOXJICHHE T'€OMETPUUYECKUX BEIMYMH C MPUMEHEHUEM

M3YUYEHHBIX CBOMCTB (puryp u (hakToB

10

YMeHHne omnepupoBaTh TMOHSATHSIMH: PABEHCTBO (UTYpP, PaBEHCTBO
TPEYTOJbHUKOB; TMapauIeIbHOCTh U TMEPHEHAUKYISIPHOCTh MPSIMBIX,
yrojl MEXKAYy NpSIMBIMH, TEpPIEHAUKYISAp, HAKJIOHHAs, MPOEKITHs,
nonobue Guryp, mogo0HbIe TPEYTOILHUKH, CAMMETPHUS OTHOCUTEIBHO
TOYKM W TPSIMOW;, YMEHHE paclio3HaBaTh PAaBEHCTBO, CUMMETPHUIO H
nonobue Guryp, napaienbHOCTh M NEPICHIUKYISIPHOCTh MPSMBIX B

OKPY’KaIoIIeM MHPE

11

VYMeHne omnepupoBaTh IOHATHAMH: [JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yTIia, CHHYC W KOCHHYC YIJIa TPEYTrOJbHMKA), IJIOIIA[b;
yMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOILEM
MHUpE; YMEHHE MpUMEHATh (OopMylbl TepumeTpa U IUIOIIAAH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuIeNENUIENa; YMEHUE MPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YTIJIOB TPEyrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETpUYECKHE COOTHOIICHUS  JUIA

BBIYMCIICHUS IJIUH, PACCTOSAHUH, TUIOIIAACH

12

YMenne wu3o0pakarh IUIOCKMEe GUTYphl W WX KOMOWHAIIWH,
IPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CpPEACTB 1O TEKCTOBOMY WU

CUMBOJIbHOMY OIMMCAHUTO

13

YMeHue omnepupoBaTh IMOHATHUSMHU:  MPSAMOYTOJibHAs  CHCTEMa
KOOpJMHAT, KOOPIWHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
MIPOM3BEIEHNE BEKTOpa Ha YKCJIO, CKaJIsIPHOE MPON3BEIEHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI U KOOPJIWHATHI JJISl MPEACTABICHUS
JaHHBIX M pELIeHUs 3aJady, B TOM 4YHCIE U3 JAPYTUX Y4eOHBIX

IIPEAMETOB U PEAIbHOU KU3HU

14

YMeHue omepupoBaTh IMOHSATHUSMHU: CTOJIOMKOBBIE U KPYTOBBIC
IUarpaMMmbl, TaONMIBI, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HanOoJpIllee ¥ HaWMEHbIEE 3HAYCHHS, pa3Max YMCIOBOro Habopa;

yMEHHE  W3BJEKaTh, HHTEPIPETUPOBaTH M  MPeoOpa3oBHIBATH




UHPOpMALIMIO, MPEICTABICHHYI0 B TaOIMLIAX M Ha JuarpaMmax,
OTPaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEajbHBIX IPOLECCOB U
ABJICHUH; yYMEHHE pAaClO3HaBaTb M3MEHUUBBIE BEJIWYMHBI B

OKpY KaloIIeM MUPE

15

YMeHue omnepupoBaTh MOHATHAMHU: CIYYalHBIA ONBIT (CIy4YaiHbIH
SKCTIIEPUMEHT), DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HMCXOJ)
CIIy4alfHOTO OIbITa, CIy4ailHOE€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HAaXOAWUThb BEPOATHOCTU CIy4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO mepedopa M € MCIOJIb30BaHUEM
IIpaBWJIa YMHOXXEHHS; YMEHUE OLIEHUBAaThb BEPOSITHOCTU pEAJIbHBIX
COOBITUI M SIBIEHUH, MOHUMATh POJb NPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpYXalOIEeM MHUPE U B IKHU3HH;
3HAaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YKHCEN U €r0 POJIBIO B MACCOBBIX SBJICHUAX

16

YMeHue BBIOMPATh MOIXOISIIMA W3YYCHHBIH METOHA JUISl PEIleHUs
3a71a4M, MPUBOAUTH MPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJAE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU B
HMCKYCCTBE, ONUCHIBATh OTACJIbHBIE BBIJAIOIIMECS  PE3YJbTATHI,
MOJYYECHHBIE B XOJI€ Pa3BUTHS MAaTeMaTUKU KAaK HAayKH, IMPUBOIUTH
MPUMEPbl MATEMATUUYECKUX OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOHN UCTOPUH




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUS

1 Yucnna u BBIYUCIEHUS

1.1 Harypanbnbie u uenbie yncia. [Ipu3Haku AeTMMOCTH LETbIX YUCEN

12 OOBIKHOBEHHBIE M JECATHYHBIE  JpoOM,  TPOLEHTHI,  OECKOHEYHBIE
. MIePUOIUIECKHE IPOoOH

13 ParmonanbHbie  uucna.  ApudMeTHYecKHe Omepalud C  PaluOHATBHBIMU
' YHUCIIaMU

14 JleiicTBuTenbHble uncia. Apudmerndeckue omepanuu ¢ JIeHCTBUTEIHHBIMU
' YHUCIIaMu

L [TpuOnukEHHBIE BBHIYMCICHUS, TNpPaBHJIA OKPYTJICHUS, NPUKHIKA M OICHKA
' pe3yabpTaTa BEIYUCICHUN
2 AnrebpanuecKue BEIPaKeHUs

2.1 bykBeHHbIE BbIpake€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU)

55 Crenenp ¢ nensiM nokazareneMm. CTeneHb C pPalMOHAIBHBIM IOKA3aTENEM.
. CaoiicTBa crerneHu

23 MHorousneHsl

24 Anrebpanueckas 1poOb

55 Apudmernyeckuit KOpEHb HaTypaJbHON CTEIEHU. JlenicTBust c
' apu(pMeTHYECKUMHU KOPHSIMHU HATypaJbHOU CTETICHU
3 VYpaBHEHUS 1 HEPABEHCTBA

31 Lensle u ApoOHO-panmoHanbHble ypaBHEHUS. CHCTEMBl M COBOKYIHOCTH
. YPaBHEHUI

35 Ilenpie u apoOHO-panMOHANBbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

33 Pernrenue TeKCTOBEBIX 3a1a4
4 YucoBbIe MOCIIEN0BATEILHOCTU

4.1 ITocnegoBaTenpHOCTH, CIIOCOOLI 3aMaHUsl ITOCIIEN0BATEILHOCTEN

4.2 Apudmerndeckass ©W reoMmerpudeckas mporpeccuu. Dopmyna  CIOXKHBIX




MIPOLICHTOB

5 OyHKIMHA
Oynknusg, crnocoObl 3amanus  ¢yHkuun. ['padux  dyHkuun. OO6macTh
OIpeJIeNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu ¢ynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMBbl H
MUHUMYMBl (QyHKIuu. Hambonbliee W HamMmeHblee 3HaueHHUE (YyHKIMH Ha
IIPOMEKYTKE
6 KoopanHatsl Ha IpsAMOi U TJIOCKOCTH
6.1 Koopaunartnas npsimast
6.2 JlexapTOBbl KOOPAMHATHI Ha MJIOCKOCTU
7 I'eometpust
7.1 I'eomerpuueckue GUTypsl 1 UX CBOHCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHUKN
74 OKpY>KHOCTb B KpyT
7.5 N3MepeHne reoMeTpruueCKuX BETMYUH
7.6 BekTopsl Ha TIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHozxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI U1 YYEHUKA

» Maremaruka. ['eometpust: 7 - 9-¢ kiacchl: 6a30BbIl YPOBEHb: YUeOHUK; 14-¢
u3nanue, nepepadorannoe Aranacsa JI.C., byty3os B.®., Kagomues C.b. u np.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Maremaruka. ['eometpus : 7 - 9 kyacchl : 0a30BbId YPOBEHb : METOJUYECKOE
nocobue K mpeaAMeTHOM JIMHUHU yueOHUKOB o reometpun JI.C. AtanacsHa, B.®.
byrtysoBa, C.b. Kagommnesa u np./ - 2-e u3z., crep. - Mocksa : [Ipocenienue,

2023. - 48 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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