IIpuio:xkenne 8
®egepanbHas padoyasi mporpaMma y4e0HOro Kypca
"I"'eomeTpus' (0a30Bblil yPOBEHD)

[TOACHUTEJIbHA A 3AIINCKA

I'eomeTpuss Kak OJUH U3 OCHOBHBIX pa3lejOB IIKOJbHOM MAaTeMaTUKH, UMEIOLIUNA CBOEH LIEIBIO
o0ecreYnTh U3yYeHHEe CBOICTB M pa3MepoB (UTyp, UX OTHOIICHHHA M B3aUMHOE PACIIONIOKEHHUE, OMUPACTCS
Ha JIOTUYECKYIO, TOKa3aTeIbHYI0 JTUHHIO. L[eHHOCTh M3ydeHUs TeOMEeTpHH Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHMsl 3aKJIIOYACTCS B TOM, YTO OOyYaIOUIMICA YYUTCS MPOBOIUTH JTOKAa3aTEIbHBIC PACCYKICHUS,
CTPOUTH JIOTMYECKUE YMO3AKIKOYEHUS, TOKA3bIBaTh UCTUHHBIC YTBEPKIACHUSA U CTPOUTH KOHTPIPUMEPBI K
JIOXKHBIM, IPOBOJIUTH PACCYKACHUS «OT IPOTUBHOI0», OTJINYATh CBOMCTBA OT IPU3HAKOB, (POPMYJIMPOBATH
oOpaTHbIE YTBEPHKICHUS.

BTtopoi 1enbi0 u3y4eHusi FTeOMETPUU SIBIISIETCSA UCIIOJIB30BAHKUE €€ KaK MHCTPYMEHTA IIPU PEIICHUU
KaK MaTeMaTU4YeCKHMX, TaK U MPAKTUYECKHX 3ajay, BCTPEUAIOIIMXCS B peaibHOW ku3HH. OOydarouuiics
JOJDKEH HAayYUTHCS OTPEICTUTh TeOMETPHUYECKYIO (PUTYPY, OIMCATh CJIOBAMH JTAHHBIN YepTEX WA PUCYHOK,
HaWTH IUIOIIAJb 3€MEJIBHOI0 Y4YacTKa, pacCUUTaTh HEOOXOJMMYIO JUIMHY OINTOBOJIOKOHHOTO KabOens Wiu
TpeOyeMble pa3Mepbl rapaxa Jjisi aBTOMOOWIs. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIIUTENbHAS JTMHHUS B
M3y4eHUH TeoMeTpHuu. lIpu pemeHun 3agad MPaKTHUYECKOTO XapakTrepa OOydYaromIMKCS YYHUTCS CTPOUTH
MaT€MaTHYECKUE MOJEIM pEealbHBbIX >KMU3HECHHBIX CUTyalud, IPOBOJUTH BBIYUCICHUS U OLECHHUBATh
aJICKBATHOCTD ITOJYYEHHOT'O PE3YyJIbTATA.

Kpaiine BaxHO mogu€pKUBaTh CBSI3U FEOMETPHUH C APYTUMHU YUEOHBIMH MpPEIMETaMU, MOTUBHUPOBATH
UCIIOJIb30BaTh OMPEJENICHUs TeOMETpPHUUeCKUX (GUTyp U TIOHATUH, JAEMOHCTPUPOBATH TNPUMEHEHHE
MOJIyYeHHBIX YMEHUH B (M3HKE M TEXHUKE. DTHU CBSI3M Hambojee SPKO BHIHBI B Temax «BeKTopbi»,
«Tpuronomerpuueckue cOOTHOIIEHU», «Meto koopauHaT» u « Teopema Iludaropar.

VYueOnbiii kypc «['eoMeTpusi» BKIIOUAeT CIEAYIOLIME OCHOBHBIE pa3felibl  COACpKAHUS:
«l'eomeTprueckue QGUTypel U WX CBOWCTBay, «l3MepeHHE TeOMETpUUECKHX BEIUYUH», «JleKapTOBBI
KOOpJMHATHI Ha IMJIOCKOCTN», «BeKTopbl», «/BUkeHus miockoctn», «[IpeodpasoBanus mogoous».

Ha uzydenue yuebHoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 dacos (2 yaca B
Hezeno), B 8 kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COJEPXAHUE OBYYEHUA
7 KIIACC

HavanbHable moHAaTHsA reomerpun. Touka, npsmasi, OTpe30K, ayd. Yroi. Buasl yrios. Beprukaibusie
U CMEXHBIE yIiibl. buccekrpuca yria. JIoMaHas, MHOroyroyibHuK. [lapamiensHOCTs U IEPIEHAUKYIIIPHOCTD
MIPSAMBIX.

Cummerpuunbie ¢urypel. OcCHOBHBIE CBOIcTBa oceBoi cumMmerpuu. [Ipumepsl cummerpuu B
OKpY KaroIleM MUpE.

OCHOBHBIE TIOCTPOECHMS C IIOMOINBIO LUPKYJIs W JIMHEWKW. TpeyronsHuk. BeicoTa, Menuana,
OuMCCeKTpuca, MX CBOWCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroybHUKH. HepaBeHCTBO TpeyroibHUKa.

CBolicTBa U MPU3HAKK PaBHOOEIPEHHOI O TpeyroibHUKa. [Ipu3Haku paBeHCTBa TPEYTOJIBHUKOB.

CoiicTBa M MNpH3HAKH NapaUieabHbIX NpsAMbIX. CyMMa yrioB TpeyrojpHHKa. BHeniHue yrisl
TPEYTOJIbHUKA.

[TpsimoyronbHbBIN TpeyroabHUK. CBONCTBO MeIUaHbl MPSIMOYTOJILHOTO TPEYTOJbHUKA, MPOBEAEHHOMN
K runorenyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYTOJbHHUKOB. IIpAMOYrONbHBIA TPEYTOJBHUK C
yriioM B 30°.



HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM, TeopemMa o
00JIbI1IEM yTJiIe U OOJIBIIEH CTOpOHE TpeyrodbHUKa. [lepreHnauKysp u HakJIOHHAsL.

I'eomeTpuueckoe mMecTo To4eK. buccekTpuca yriia U CepeIHHHBIA MEPHNEHAUKYISIP K OTPE3KY Kak
F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTb U KpYyI, XOpJa M AUAMETpP, UX CBOWCTBAa. B3auMHOE pacnojioKeHHE OKPYKHOCTH U
npsMoii. KacarenpHas u cexyas K OKpyHOCTH. OKpY»KHOCTb, BIUCAaHHAas B yroJi. BrimcanHas u onvcanHas
OKPYKHOCTH TpEyTOJIbHUKA.

8 KJIACC

UYerpipéxyronbuuku. llapamnenorpamm, ero mnpu3Hakd W CBOMCTBA. YacTHbIE  clydau
napajuieJiorpaMMoB (MPsSIMOYTOJIBHUK, POMO, KBajparT), UX MPU3HAKU U CBOMcTBa. Tpamenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U Ipu3HaKu. lIpsimoyroisbHas Tpanenus.

Meron yaBoenuss wmeauanbl. LleHTpanbHas cummerpus. Teopema @aneca U TeopemMa o
IIPOIOPLIMOHAJIBHBIX OTpE3KaXx.

Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyroiabHHKa.

[Topo6ue TpeyronbHUKOB, K03 dunment nogodus. Ilpuznaku nmomodus peyroabHuKoB. [Ipumenenne
1101001l TP PELICHUH MTPAKTUYECKUX 3ajau.

CpoiicTBa 1uIomaneit reomerpuuyeckux Guryp. Dopmynbl AnS  IUIOMIAAM  TPEyrOJIbHUKA,
napajienorpaMmma, pom6a u tpanenuu. OTHOILIEHUE U0 MOA0OHBIX QUTYD.

Brruncnenue miuomazei TpeyroJbHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema ITudaropa. [Ipumenenue Teopemsl [Iudaropa npu penieHnn NpakTHYECKUX 3a7ad.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrjia MpsMOYrOJbHOrO TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.

BnucanHble 1 HEHTpalbHbIE YIJIbI, YTOJI MEXIY KacaTeIbHON M XOpIOH. YTJIbI MEXIY XOpAaMH U
CeKylIMMU. BriricanHble U ONMUCaHHBIE YETHIPEXYTOJbHUKU. B3anMHOE pacronokeHue JByX OKpPYKHOCTEH.
Kacanue oxpyxHocteit. OOmiue kacareabHble K JBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaureHc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. DOPMYJIBI
MIPUBEICHHUS.

Pemenune TpeyroapbHUKOB. Teopema KOCHHYCOB M TEOpEMa CUHYCOB. Pelienne npakTuyeckux 3a1ad ¢
HCIOJIb30BAaHNEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue moaobus. [1ogo01ne coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o0 Mpou3BEACHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEICHUU OTPE3KOB CEKYIIHNX, TEOpEMa O
KBaJpaTe KacaTeJbHOM.

Bektop, minHa (MOAyib) BEKTOpa, COHAIpPABIEHHBIE BEKTOPHI, NMPOTHUBOIOJIOKHO HAaIlpaBJICHHBIE
BEKTOPbI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalluy HAJl BEKTOpaMu. Pa3noxeHne BeKTopa
[0 JIByM HEKOJUIMHeapHbIM BekTopaM. Koopaunatbl BekTopa. CKalspHOE MPOU3BEACHUE BEKTOPOB,
IIPUMEHEHHUE U1 HaX0XK/I€HUS JUIMH U YTJIOB.

JlekapToBbl KOOpPAMHATHI HAa IUIOCKOCTH. YPAaBHEHMsI NPSMOM M OKPY)KHOCTHM B KOOpAMHATaXx,
IIEpeCcEeYEHUE OKPYKHOCTEN U NPSIMBIX. METOI KOOPAMHAT U €T0 IPUMEHEHHE.

IIpaBuiibHBIE MHOTOYrONbHUKHM. JlIMHA OKpy)XHOCTH. ['pamycHas W paauaHHas Mepa yria,
BBIUHCIIEHNE JUIMH IyT OKpykHOcTel. [Inomanp kpyra, cekTopa, cerMeHTa.

JIBIDKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpHUH GUryp (3JIeMEHTapHbIE MpPEICTaBICHUS).
[TapamtensHsblil iepeHoc. 11oBopor.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMbLI VYYEBHOI'O KVYPCA
«'EOMETPUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3VIJIBTATHI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS IPOTrpaMMbl yueOHOT0 Kypca «['eoMeTpHs» XapaKTepU3yoTCs:

1) naTpuoTHyeckoe BoCIIMTAHHE:

MPOSIBIEHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUHCKONM MaTeMaTHKH, LEHHOCTHBIM
OTHOILIEHWEM K JOCTHKEHHSM POCCHUCKMX MAaTEMaTUKOB M POCCHHWCKOW MaTeMaTH4EeCKOM IIKOJIBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYrUX HayKax M MPUKIAJAHBIX chepax;



2) rpa;kIaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s3aHHOCTEH TpaKIaHWHA U PEATH3aIMU €ro MPaB, MPEICTaBICHUEM
0 MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHHUPOBAHUS PA3IUIHBIX CTPYKTYP, SIBICHUH, MPOLIEAYP IPAXKITaHCKOTO
oOmecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHHIO 3TUYECKHX IPOOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM IIPUMEHEHUEM JOCTHKEHUH HAYKH, OCO3HAHHEM BaKHOCTH MOPaJIbHO-3TUYECKUX PUHITUIIOB
B JICATEIIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTHMBHOE YYacTHE€ B PCIICHUH MPAKTUYECKUX 3a7ad MaTeMaTHYeCKON
HAMpPaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOT0 00pa30BaHUs HA MPOTSHKCHUH BCEH MKU3HU IS
YCHEIHOH mpodeccHoHaTbHON ASSITETFHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHH, OCO3HAHHBIM BBIOOPOM
U TIOCTPOCHHWEM WHAMBHUIYAIBHON TpaeKkTopuu oOpa3oBaHUS M JKU3HCHHBIX IUIAHOB C yYETOM JIUYHBIX
MHTEPECOB M 00IIECTBEHHBIX MOTPEOHOCTEH;

4) scTeTMYecKoe BOCIMTAHUE:

CIIOCOOHOCTBIO K AMOILMOHAIBHOMY M 3CTETUYECKOMY BOCHPUSTHIO MATEMAaTUYECKUX OOBEKTOB,
3aJ1a4, peleHuH, pacCyKACHHUI, yMCHHIO BUICTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HIEeHHOCTH HAYYHOT0 MO3HAHUS:

OpPHUCHTAIIUCH B JIEATCIPHOCTH HA COBPEMECHHYIO CUCTEMY HAYYHBIX MPEICTABICHHNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U OOINECTBAa, TOHUMAHUEM MAaTEMAaTUYECKOH HayKH Kak
cepbl YeTOBEYCCKON JIEATEILHOCTH, ITAOB €€ pPa3BUTUS M 3HAYMMOCTU JIJIS Pa3BUTHs IUBUIN3AINH,
OBJIQJICHUEM SI3BIKOM MATEMAaTUKH W MaTeMaTHYeCKOW KyJIbTYpOHl KaK CpEICTBOM IO3HAHUS MHUPA,
OBJIAJICHUEM MPOCTCUIITMMH HABBIKAMHU MCCIICIOBATEIBCKON JICATEIIbHOCTH;

6) pusnueckoe BocmHUTAaHWE, (OPMHPOBAHWE KYJIBTYPbl 310POBbSI M IMOIHOHAJILHOIO
0J1aronoyyus:

TOTOBHOCTBIO TPUMCHSATh MAaTEMaTHYECKUE 3HAHHWS B WHTEPECaX CBOErO 3/0POBBS, BEICHUS
3I0POBOTO 00pa3a XHU3HH (3A0POBOE MHUTAaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHSATHIA M OTIbIXA, PEryJIsspHast
busnveckas akTHBHOCTb ), COPMUPOBAHHOCTHIO HaBbIKA PEQIICKCUH, TPU3HAHUEM CBOETO IIPaBa Ha OIIUOKY
Y TaKOT'O )K€ TpaBa JIPyroro 4eoBeKa;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

OpHEHTAIeH Ha MTPUMEHEHNE MAaTeMAaTHYSCKUX 3HAHUH JUTsl pEIICHUS 3a/1a4 B 00JIACTH COXPAHHOCTH
OKpYKaroIIel cpeibl, TUIAHUPOBAHUSI TIOCTYITKOB M OIIEHKH WX BO3MOXHBIX TIOCJICICTBUN TSI OKPYKAFOIIIEH
CpelIbl, 0OCO3HAHUEM TII00aTBbHOT0 XapaKTepa SKOJOTHISCKIX TPOOJIeM U TIyTel UX PEIICHUS;

8) aganTanus K U3MEHAIOIMMCS YCIOBHSAM COIHAILHONH H MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHSX HEONPEICICHHOCTH, IIOBBINICHUIO YPOBHS CBOEH
KOMITETCHTHOCTH Yepe3 MPAKTUYECKYI0 JESATCIIbHOCTh, B TOM YHCJIE YMEHUE YYHUTHCA Y JIPYTHX JIOJICH,
MPUOOPETaTh B COBMECTHOM JIEATEIIHHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIICTCHIIUN U3 OTIBITA IPYTHX;

HEO0OXOIUMOCTRIO B ()OPMHUPOBAHUN HOBBIX 3HAHWU, B TOM 4YHUCIIEe (POPMYTUPOBATH WICH, ITOHSITHS,
THIOTE3bI 00 00BEKTaX U SBJIICHUSAX, B TOM YHCIIC PaHEee HEU3BECTHBIX, OCO3HABATH JIS(HUITUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIUIO, BOCIPHUHHMATH CTPECCOBYIO CHUTYAIMI0 Kak
BBI30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUs U ACUCTBUs, (OPMYyIUPOBATH H
OILICHUBATh PUCKU M MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAIIPEJJMETHBIE PE3VJIbTAThBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

ba3soBble Jlornyeckue 1efcTBUA:

e BBIBISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA MAaTEMaTHYECKUX OOBEKTOB, TMOHSTHH,
OTHONIICHUN MEXKIy TMOHITHIMH, (OPMYIUPOBATh OMpEACIICHUs TOHATUH, YCTaHABIMBAThH
CYIIIECTBEHHBI MpPHU3HAK KIACCU(PUKAIMU, OCHOBAaHUS JUIsi OOOOIICHHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

e BOCIPHUHHUMATH, POPMYIUPOBATE U MPEOOPA30OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIBHEIC,
¢IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;



BBISIBJIATh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTHBOpeuMs B (hakTax, JaHHBIX,
HaOJMIOACHUAX W YTBEPXKIEHHSX, IpelularaTb KPUTEPUM JAJs BBIABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieJ1aTh BBIBOJIbI C UCITOJIb30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U HHAYKTUBHBIX YMO3aKIFOUEHUH,
YMO3aKJIIOYEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUHN (IPSAMbIE U OT IPOTUBHOIO), IPOBOJUTH
CaMOCTOSITENIbHO ~ HECJIOKHBIE ~ JIOKA3aTeNIbCTBA ~ MaTeMAaTH4YeCKUX  (aKTOB,  BBICTPAUBATh
apryMEHTaLIO, IPUBOJUTH IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMPATH CII0CO0 perieHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BEIOUPATh
HanboJee MOAXOIAIMHNN C yUETOM CAaMOCTOSTENIFHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

MCIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKHI HHCTPYMEHT MO3HaHUA, (DOPMYITUPOBATh BOIIPOCHI,
¢bukcupylomye npoTuBOpedre, MpoliIeMy, CaMOCTOSTEIbHO YCTaHABIMBAaTh MCKOMOE M JIaHHOE,
(bopMHpPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHECHHE;

MPOBOJIUTH IO CAMOCTOATENBHO COCTABICHHOMY IUIAHY HECJOXHBIA AKCIIEPHUMEHT, HEOOJIbIIoe
HCCJIEIOBAaHUE 10 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4ecKoro OOBEKTa, 3aBUCUMOCTEN
00BEKTOB MEXTY CO00ii;

CaMOCTOSITENIbHO  (pOopMyJIMpoBaTh OOOOIIEHUS W BBIBOJBI [0 pe3yJibTaTaM IPOBEAEHHOTO
HaAOJIOACHUS, MCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX DPE3yJbTAaTOB, BBIBOJOB MU
0000I11IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMpOLECcCa, a TAKKE BBIJBUIATh IPEANOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSIX.

PaGora ¢ undopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh M M30BITOYHOCTHh MH(OpPMALMU, JaHHBIX, HEOOXOJUMBIX JUIsl PELICHUs
3aJauy;

BbIOMpPATh, aHAJIU3UPOBATh, CUCTEMATHU3UPOBaTb M HMHTEPIPETUPOBATH MH(DOPMAIUIO PA3TUUYHBIX
BUJIOB U ()OPM IIPECTABICHMUS;

BbIOMpaTh (opMy mpeacTaBieHUus MHGOPMALMU M WUIIOCTPUPOBATH pEIlaeMble 3a/adll CXEeMaMu,
auarpamMMmaMM, HHOUM rpadukoil 1 ©X KOMOMHALMSIMU;

OLICHMBATh HAAEKHOCTh HH(POpPMALMKU TO KPUTEPUSAM, MPEUIOKEHHBIM  YUYUTEIEM WU
c(OpMYJINPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

BOCIPUHUMATh U (OPMYJINPOBATH CYXJACHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIETSIMU OOLLIEHUS, SICHO,
TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3pE€HUS B YCTHBIX M TUCbMEHHBIX TEKCTaX, JaBaTh HOSICHEHUS
10 XOJly pelIeHUs 3a/1a4l, KOMMEHTHUPOBAThH MOJyUYEHHBIN pe3yJIbTaT;

B X0/l 00CYXJEeHUs 3a7aBaTh BOMPOCH! 10 CYIIECTBY 00CYXKJIaeMOi TeMbl, IPOOJIEMBI, periaeMon
3a/lauM, BBICKA3bIBaTh HJIE€W, HAIlEJICHHbIE Ha IMOWCK PEIICHUs, COMOCTAaBIISITh CBOM CYXACHUS C
CYXJIEHUSMH JpPYTUX YYacTHUKOB Juaiora, oOHapyKMBaThb pa3nyMe M CXOJACTBO MO3UIMH, B
KOPPEKTHOH Gopme (HopMyIHpOBaTh pa3HOIIACHs, CBOU BO3PAKECHUS;

IIPEACTABIATh  PE3yJbTaThl  PEIIEHUS  3aJadyd, OSKCIEPUMEHTAa, MCCIENAOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (hOopMaT BBICTYIJICHHS C YY€TOM 3a/la4 MpPE3eHTAllMd U 0COOEHHOCTEH
ayJUTOpUY;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYAIbHOM pabOTHI MPHU peIIeHUH
yueOHBIX MaTeMaTHUECKUX 3a/]a4;

NPUHUMATh 11€Jb COBMECTHOH MAEATeNbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboTHI,
pacripesienath BUIbl padoT, JOroBapuBaThCs, 00CYXIaTh MPOLECC U pe3yabTaT paboThl, 06001maTh
MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX opMax paboThl (00CykaeHusi, 0OMEH MHEHHUSMHU, MO3TOBBIE IITYPMbI U
JpyTHE), BBIMOIHATH CBOIO YacTh padOThl U KOOPAMHUPOBATH CBOM JACUCTBUSA C JAPYTUMHU WIEHAMHU
KOMaHJbl, OLEHMBAaTh KayecTBO CBOEr0 BKJIaJa B OOWMH NPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.



PeryasiTuBHbIe yHHBepcaJibHbIe YUeOHbIE 1eliCTBHS

Camoopranusanus:

e  CaMOCTOATEJIHO COCTABJIATH IJIaH, AJITOPUTM PEIICHUS 3a1a4yu (WIM €ro 4acTh), BEIOMPATh CIIOCO0
pelieHrs ¢ y4éTOM HMEIOLIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

e BIANETh CIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJISI TMpollecca H  pe3ysibTaTa  PeIICHHUS
MaTeMaTHUYECKOM 3a1a4mu;

e TMPEABUACTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEUICHUH 3a]]a49i, BHOCUTh KOPPEKTUBHI B
NeSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJCHHBIX OMIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

e OIIGHUBATh COOTBETCTBHE PE3yJbTaTa JEATEIBHOCTH IMOCTABJICHHON LETU U yCIOBUSM, OOBSICHSATH
MPUYMHBI  JTOCTIDKEHUS WJIM HEJOCTHKCHHS IIeJM, HaXOIUTh OIMUOKY, JaBaTh OLCHKY
PUOOPETEHHOMY OTIBITY.

[MPEAMETHBIE PE3YJIbTATHI

K koHIty oOy4enus B 7 Kjacce 00yJarOIIMACS MOYYIHUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

PacrioznaBath W3yueHHBIC T€OMETPUYECKHE (DUTYPBI, ONMPEACIATh WX B3aMMHOE PACIOJIOKEHUE,
n300paxaTh reoMeTpudeckue (UTryphl, BBHIIOIHATh YEPTEXKU MO YCIOBUIO 3a7a4yu. M3MepsaTh nuHelHbIe U
YTJIOBbIE BEIMYUHBL. Pernars 3a1a4 Ha BEIYUCIICHHUE JITMH OTPE3KOB M BETUYHMH YTJIOB.

Jenate rpyOyI0 OIEHKY JIMHEHHBIX U YTJIOBBIX BEIUYMH MPEAMETOB B PEAbHOM KM3HH, Pa3MEPOB
MPUPOAHBIX 00BEKTOB. Pa3inuuate pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUHHBI.

CTpouth 4epTekH K TeOMETPUIECKUM 33/1a4aM.

[Tonb30BaThcs MpPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BAaTh MPU3HAKKM M CBOICTBa
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEUICHUH 33]1a4.

[TpoBOAUTH TOTUYECKHUE PACCYKACHUS C UCTIOIB30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs MpPU3HAKAMHU PABEHCTBA MPSMOYTOIBHBIX TPEYrOJbHUKOB, CBONCTBOM MEAUAHBI,
MPOBEAEHHON K TUIIOTEHY3€ MPSMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHIH T€OMETPHUUECKUX 3a7au.

OnpenensaTh napauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPhIE OOpa3yeT ¢ HUMHU CeKylasl.
Ornpenenars napaieIbHOCTh MPSMBIX C TOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK OJTHOU MPSIMOM JJ0 TOUEK
JOPYroM MpPsIMOM.

Pemate 3aaun Ha KjIeT4aTon Oymare.

[TpoBOAWTH BBIYUCIICHUS W HAXOJUTH YUCIIOBBIC W OYKBCHHBIC 3HAYCHHS YIJIOB B TE€OMETPUUCCKUX
3a/layax C UCIMOJIb30BAHUEM CYMMBI VYIJIOB TPEYTrOJIbHUKOB M MHOTOYTOJIBHHUKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX MPH MEPECEUCHNUH JIBYX MapalIeIbHBIX MPSIMBIX CeKyIlel. PemaTy npakTruieckue 3a1aqu Ha
HaxO0/ICHUE yTJIOB.

Brnanets MOHATHEM TEOMETPUYECKOTO MeECTa TOuYeK. YMETh OMpeAeisATh OHCCEKTPUCY yria |
CEpEeIMHHBIN MTEPIIEHINKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUYEK.

DopMyTUPOBATH OMPECIICHUS OKPYKHOCTH U KPyTa, XOP/Ibl U JUaMETPa OKPYKHOCTH, TTOJIb30BATHCS
WX CBOMCTBaMHU. YMETh MPUMEHSTH 3TH CBOWCTBA IIPU PEILICHUH 3a7au.

Bnagers moOHsATHEM OMMCAHHON OKOJO TPEYroJbHUKA OKPY>KHOCTH, YMETh HAaXOAWUTh €€ LIEHTP.
[Tonb3oBatbest (hakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA TIEPECEKAIOTCS B OJIHON TOYKE, U O
TOM, 4TO CEPEIMHHbIC EPIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOM TOUKE.

Branetr moHATHEM KacaTelbHOW K OKPYKHOCTH, TOJIB30BATHCS TEOPEMOM O MEPHEHAUKYISIPHOCTH
KacaTelbHOU U pajuyca, IpOBEAEHHOTO K TOUKE KacaHUs.

[Tonb30BaThbCs MPOCTEUITUMHU TE€OMETPUUECKUMU HEPAaBEHCTBAMHU, MOHMMATh HMX MPAKTUYECKHUMA
CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOILBIO LIUPKYJIA U TUHEHKHU.

K koHIty o0y4enus B 8 kiacce 00yJaromuiics MOJYIHUT CIETYIOIINE MPEAMETHBIC Pe3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIC BHJIBI YETHIPEXYTOIBHUKOB, X JJIEMEHTHI, TIOJIB30BAThCS X CBOHCTBAMU
MIPU PEIICHUN TEOMETPUUYECKUX 3a]1a4.

[IpuMeHATh CBOMCTBA TOYKH MEPECECUCHUST MEUAH TPEYToJbHHUKA (IIEHTPA MacC) B PEIICHHUH 3a7a4.



Bnagers moHsATHeM cpeiHeW JMHUM TPEYrojbHHKAa W Tpameluu, MPUMEHSATh WX CBOICTBa mHpH
pemieHnn reomerpuueckux 3anad. [lomp3oBarbes Teopemoil PDaneca U TEOPEMOM O MPOMOPLHHOHATIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEelIeHUs TPAKTHUECKUX 3aay.

[TpuMeHsTh NpU3HAKU MTOI00US TPEYTOJIbHUKOB B PEHICHUH T€OMETPHUUECKHX 3a/1au.

[Tonb3oBatbes Teopemoii [Mudaropa nns pemieHuss reoMeTpUYECKUX U MpakTUYecKuX 3aaa4d. CTpOUTh
MaTEeMaTHYeCKyl0 MOJeNlb B MPAKTHUECKHUX 3aJjadyax, CaMOCTOSITeNbHO JenaTh 4YepTe&X M HaXOAUTh
COOTBETCTBYIOIINE JJINHBI.

Bragers noHATUSAMU CHUHYCA, KOCUHYCA U TaHI'€HCA OCTPOTrO YIJIa IPSIMOYTOJIBHOIO TPEYrOJIbHHUKA.
[Tonb30BaTbCst 3STUMU MOHATUSIMU JIJIs1 PEIICHUS MPAKTUUYECKUX 3a7a4.

Brraucnsats (pa3audHbIME CIIOCOOAMHM) TUIOMIAh TPEYTOIbHUKA M TUIOMIAI MHOTOYTOJIBHBIX (QUTYD
(moNB3ysCHh, I7Ie HEOOXOIUMO, KAJIBKYJIATOPOM). [IpUMEHATh MOTy4eHHbIE YMEHHS B TPAKTUYECKHX 3a/1a4ax.

Bnayers NOHATUSMU BIIMCAHHOTO M IEHTPAIBHOTO yTJIa, UCTIOIb30BATh TEOPEMBI O BIUCAHHBIX yTiax,
yriax MEeXJy XOpAaMHu (CEeKYLIUMH) U yIile MEeXIy KacaTeJIbHOM U XOpJOW IpU PELICHUH T'€OMETPUUECKUX
3azad.

Brnanerp moHATHEM ONHWCAHHOTO  YETBIPEXYTOJIbHUKA, MNPUMEHSATH CBOMCTBA  OMUCAHHOIO
YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpyuMeHsTh MOJy4YEHHBbIE 3HAHWS Ha MPAKTUKE — CTPOUTh MaTeMaTHUYeCKWe MOJAENH I 3aaady
peasbHOM JKU3HH U TPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHUEM OO0 U TPUTOHOMETPUU
(MOB3YSCh, TIe HEOOXOIUMO, KAIbKYISITOPOM).

K koH1y o0yuyenus B 9 kjacce 00yJaromuiics MOJIy4duT CIEIYIOIINE TPeIMETHbIC PE3yIbTaThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C KX MOMOUIbIO pa3IHYHbIE
3JIEMEHTHI IPSIMOYTOJILHOTO TPEYTOJbHUKA («pelIeHUe MPsIMOYTOJNbHBIX TPEyroJbHUKOB»). Haxoauts (c
MTOMOIIBIO KaJbKYJIATOPA) ATUHBI U YTJIbI AJI1 HETAOIMYHBIX 3HAYCHHIA.

[Tonb3oBaTbes (opMylaMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM IS
HAXO0XJICHUS COOTHOILIEHUHN MEXy TPUTOHOMETPHUECKUMH BETUYMHAMHU.

Hcnonp30BaTh TEOpEMBl CHHYCOB M KOCHHYCOB [UISI HAaXOXICHHUS Pa3UYHBIX DJIEMEHTOB
TPEYroJbHUKA («pelIeHnue TPEyTrOJIbHUKOBY ), IPUMEHSITh UX IPU PEIICHUN T€OMETPUYECKHX 3a]1ad.

Brnanets monstusimu mpeoOpa3zoBaHusl MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYD.
[Tonp30BaTbCst CBOMCTBAMU TTO00MST TIPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI M HAXOAUTH YTJIBI Y
noAoOHbIX ¢uryp. [IpumeHsaTs CBOMCTBA MOAO0MS B MPAKTUYECKUX 3a/Jadax. YMETh MPUBOJIUTH NMPUMEPHI
MOI00HBIX (PUTYp B OKPYKAIOIIEM MUDE.

[Tonb30BaTbcs TeOpeMaMH O MPOU3BEIACHUM OTPE3KOB XOpJ, O MPOU3BEACHUN OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30oBaTbCs BEKTOpamMu, MTOHUMATh WX T€OMETPUUYCCKUN M (PU3HUECKUI CMBICI, IPUMEHATh X B
pEIIeHNN TeOMEeTpUYECKUX M (pu3nueckux 3anad. [IpuMeHsTh cKalipHOE MPOU3BEACHHUE BEKTOPOB IS
HaXOJICHUS JIJTUH U YTJIOB.

[Tonb30BaThCs METOOM KOOPJAMHAT HA IUIOCKOCTU, MPUMEHSATh €r0 B PELIEHUH T'€OMETPUUYECKUX U
MPaKTUYECKHX 3a/1ay.

BrageTs NOHATUSAMH MPABUIILHOIO MHOTOYTOJIBHUKA, ITTUHBI OKPYKHOCTH, JUTMHBI TyTH OKPY>KHOCTH
Y paJIMaHHOW MEpHI YIJIa, YMETh BBIUUCIATH IUIOMIA/Ib KpyTra U ero yacteid. [[puMeHsATh nogydyeHHbIE YMEHUS
B MIPAKTHUYECKUX 3a7avax.

HaxomuTh ocu (WU IEHTPBI) CUMMETPUU GUTYD, IPUMEHSTh TBUKEHUS TUIOCKOCTUA B MPOCTEHIINX
CIIyyasix.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTeMaTUYECKHEe MOJAENU Ui 3aaad
pealbHOM KM3HU W TPOBOAHWTH COOTBETCTBYIOIIME BBIUMCICHHUS C TPUMEHEHHUEM TOJ00Us W
TPUTOHOMETPUYECKHUX (QYHKIHH (MTOJIB3YACh, TJIe HEOOXOANUMO, KATbKYISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJ1acc

Ne || HaumenoBaHue pa3zaenoB v TeM nporpammel || KommrdecTBo wacoB ‘ DnekTpoHHbIE (IUPPOBEIC)
n/m Beero|| Kontpomsibie 00pa3zoBaTeNbHBIC PECYPCHI
paboThI
1 [Ipocreiimme reomeTpruueckue GUrypsl U UX 14 bubmumorexa [IOK
cBoiicTBa. MI3MepeHne reoMeTpuIecKux https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
2 TpeyronbHUKN 22 1 bubmmorexa [IOK
https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHble psAMBIE, CyMMa YTIJIOB 14 1 bubnmoreka [JOK
TpEyroJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OKpy’KHOCTh M KpyT. ['eomeTpruueckue 14 1 bubmuoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
5 [ToBTOpEeHUE, 0600IICHNE 3HAHUHT 4 1 bubnmoreka [JOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4
[TPOTPAMME
8 Kiacc
Ne HanmMeHnoBaHue pa3ienoB ¥ TeM MPOrpaMMbl KonuuectBo yacos ‘ DnexTpoHHbIe (TUPPOBHIC)

n/m Beero| Konrponsmsre 00pa3oBaTeNbHBIC PECYPCHI
paboThI
1 UeTbIpEXyTroIbHUKH 12 1 bubnnorexa [JOK
https://m.edsoo.ru/7f417e18
2 |Teopema daneca u Teopema o 15 1 bubnunoreka [JOK
IPONOPLUOHATIBHBIX OTPE3KaX, MOA00HBIE https://m.edsoo.ru/7f417e18
TPEYrOJbHUKU
3 IImomans. Haxoxxnenue miomaaeit 14 1 bu6mmoreka [JOK
TPEYTOJIbHUKOB U MHOTOYTOJIBHBIX (DUTYD. https://m.edsoo.ru/7f417e18
[Mnomaau mogo6HBIX GUryp
4 | Teopema IIudaropa u Hayana rpuroHomerpuu || 10 1 bubnuotexa [JOK
https://m.edsoo.ru/7f417e18
5 ||Yrasl B okpyKHOCTH. BricanHbie u 13 1 bub6nuorexa [IOK
ONMCaHHBIE YEThIpEeXyroinbHuKH. KacaTtenbHsie https://m.edsoo.ru/7f417e18
K OKpy>kHOCTH. Kacanue okpyxHoCTeH
6  ([loBropenue, 0000IICHHE 3HAHUI 4 1 bubmuorexa [IOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6
[TPOTPAMME

9 kJacc




Ne || HammenoBaHue pa3aenoB v TeM nporpammbl || KomnuecTBo yacoB ‘ DnekTpoHHbIE (IU(PPOBHIE)
n/m Beero|[KonTposbhsle 00pa3oBaTelbHbBIE PECYPCHI
paboThI
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bu6mmoreka [JOK
CUHYCOB. Penienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobpazoBanue mogobus. Merpuueckue 10 1 bu6mmoreka [JOK
COOTHOILIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
3 BekTopsl 12 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH 9 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41al2c
5 [IpaBuibHBIE MHOTOYTOJIBHUKU. [{T1HA 8 bubmmoreka [JOK
OKPY’KHOCTH U IUIOLIAAb Kpyra. Beruucienue https://m.edsoo.ru/7f41al2c
II0IIACH
6 JIBU>KEHUSI TNIOCKOCTH 6 bubnuotexa [HOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 7 2 bu6nuoreka [IOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6
[TPOI'PAMME

[TPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OEPA3OBATEJILHOM
IMTPOI'PAMMBI

7 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOIM
NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

6

I'eomerpus

Pacrio3HaBaTh UM3y4eHHbIE TE€OMETPUYECKHE (UIYPBI, ONPEAENsATh HUX B3aUMHOE
pacnojoxxeHue, n300pakaTb T€OMETPUUYECKUE (UTYPBI, BHIITOJIHATh YEPTEXKU MO YCIOBUIO

0.1 3a1a4u. MI3MepATh TMHENHBIE U YIVIOBBIE BEIMYMHBL. Pemars 3aaun Ha BBIYMCICHUE AJINH
OTPE3KOB U BEJIMYHH YIJIOB
Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH IPEIMETOB B pealbHON KU3HH,

6.2 pa3MepoB MPUPOIHBIX OO0BEKTOB. PaznuuaTe pasmepbl 3TUX OOBEKTOB MO MOPSAKY
BEJIMYHHBI

6.3 CTpOUTH YEPTEKH K TEOMETPUUECKUM 3a/1a4aM

6.4 Ilonb30BaTbcsd NpU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, MCIOJIb30BaTh IPHU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPHU PEIICHUH 3a/1a4

6.5 ITpoBOANTH JIOTHYECKUE PACCYKACHUSI C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM




Kon

IIpoBepsiemble npeMeTHBIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOM

NpOBEPHEMOTO NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarTa
[Tonp30BaTbcsd NpPHU3HAKAMU PABEHCTBA IPSIMOYTOJBHBIX TPEYrOJIbHUKOB, CBOHCTBOM
6.6 Me/IMaHbl, MPOBEAEHHOM K TUIOTEHY3€ NPSAMOYIOJIBHOTO TpPEYroJbHUKA, B PpEIICHUU
IreOMETPUUYECKUX 3a/1a4
OnpenensTs napajuiebHOCTh HPSIMBIX C IOMOIIBIO YIJIOB, KOTOpPbIE 00pa3zyeT ¢ HUMH
6.7 cekyias. OnpenensaTh NapaieIbHOCTh MPSAMBIX C MOMOIIbI PaBEHCTBA PACCTOSHUM OT
TOYEK OJIHOW MPSAMOM 10 TOYEK IPYTrou MpsiMOil
6.8 Pematp 3a1aun Ha KiieT4aToil Oymare
[IpoBOIUTH BBIYMUCIEHUS M HAXOAWUTh YUCIOBbIE M OyKBEHHbIC 3HAYEHUS YIJIOB B
6.9 FEOMETPUUYECKUX 3a/JadaX C UCIOJb30BAaHUEM CYMMBl YIJIOB TpPEYTrOJIbHUKOB H
) MHOT'OYT'OJIbHUKOB, CBOMCTB yIJIOB, 0Opa30BaHHbBIX IIPU IEPECEUEHNUHU JIBYX NapajljIesIbHbIX
IpsSIMBIX CeKyllel. PemaTh npakTHueckue 3a/1aun Ha Hax0XkJIeHHE YIJI0B
6.10 Brnaners noHATHEM T€OMETPUUYECKOIO MECTa TOUYEK. YMETh ONpEeAEsATh OUCCEKTPUCY yrIiia
] U CEpEIMHHBIN NEPIEHIUKYJIIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUEK
6.11 ®opMyIupoBaTh OINpPEEICHUs] OKPYKHOCTH U Kpyra, XOpJAbl M JUaMeTpa OKpY>KHOCTH,
110JIb30BaThCsl UX CBOWCTBAMM. Y METh IPUMEHSTh 3TH CBOMCTBA NP PEIICHUH 3a/1a4
Bnagerh moHATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh HAaXOJIUTh €€
6.12 LEHTP. HOJIL?»OBEITBC}Iv ¢daktaMM O TOM, UTO OHMCCEKTPHCHI YIJIOB TpEyroJbHUKA
[IePEeCceKaroTCsl B OIHOM TOYKEe, U O TOM, YTO CEPEJUHHbIE NEPIEHIUKYIIAPbI K CTOPOHAM
TPEYroJbHUKA NEPECEKAOTCS] B OJJHOU TOUKE
6.13 Biamere moHsATMEM ~ KacaTeNbHOM K  OKPYXKHOCTH, IIOJb30BAaTbCsi TEOPEMOM O
' NEePIEHAUKYISIPHOCTH KacaTeJIbHOU U pajinyca, IPOBEIEHHOIO K TOUKE KaCaHUs
6.14 [lonb30BaTbcs  MPOCTEHIIMMHM  T€OMETPUYECKMMHU  HEPAaBEHCTBAMHM, IOHMMATh HX
] MPAKTUYECKUI CMBICIT
6.15 IIpoBOANTH OCHOBHBIE TEOMETPUUYECKUE MIOCTPOEHUS C IIOMOIIBIO LIUPKYJIS U JTMHEUKH
8 KJIACC
Kon . .
T IIpoBepsiemble nMpeMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
peayibIAT NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
6 I'eomeTpust
6.1 Pacrio3naBaTh OCHOBHBIE BU/IbI UETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, [T0JIb30BATHCS UX CBOM-
' CTBaMH IIPU PEIIEHUHN N'€OMETPUUECKHX 3a1a4
6.2 IIpuMeHTh CBOMCTBA TOYKM IIEPECEUEHHMS] MEIMAH TpEyrojibHMKa (ILIeHTpa Macc) B
’ pENICHNH 33]1a9
Bragers noHsATHEM CpelHEN JIMHMM TPEYTOJbHUKA M TpaleluH, NPUMEHATh UX CBOMCTBA
6.3 IIpU pelIeHnH reoMerpuueckux 3anad. llompzoBarecs Teopemoit daneca u TeopeMoi o
MIPOMOPLIMOHAJIBHBIX OTPE3KAX, MPUMEHSTh MX I PelIeHUs] NPAKTHUECKHX 3a7a4
6.4 ITpuMeHsTh NpU3HAKY 11010011 TPEYTOJIBHUKOB B PEIICHUN T€OMETPUUYECKHX 3314




Kon

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI 0OCHOBHOI 00pa3oBaTe/IbHOM

TPOBEPHEMOTO NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
ITonp3oBatbes Teopemoit [Tudaropa i perieHus reoMeTpUYECKUX U MPaKTHUECKUX 3a/1a4.
6.5 Crpouth MaTeMaTHUYECKyI0 MOJENIb B IPAKTUYECKHUX 3aJladyax, CaMOCTOSATENIbHO JAeJaThb
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JITTMHBI
6.6 Brnagers moHsATUSIMH CUHYca, KOCMHYCa W TaHI€HCAa OCTpPOro YyIJla MpsSMOYIOJbHOTO
' TpeyrosibHuKa. [10J1630BaThCsl STUMH NOHATHSMM I PELICHUs IPAKTUUECKUX 33124
Beruucnsate  (paznuuHbiMM  cioco0amMu) — IJIOMIAAb  TPEYrojibHMUKA W IUIOHIAAH
6.7 MHOTOYTOJILHBIX (uryp (MONB3ysACh, € HEOOXOAMMO, KaIbKYISITOpOM). [IpuMeHATh
I10JyYCHHbIE YMEHUs B IPAKTUYECKUX 3aa4ax
Brnagers NOHATHAMM BOMCAaHHOIO M IIEHTPAIBHOIO YIJIA, HCIOJB30BaTh TEOPEMBI O
6.8 BIIMCAHHBIX yrjax, yriax MeX1y XOpAaMH (CEeKyLIMMM) U yIje MEXIy KacaTeJIbHOU U
XOPJIOM IPU PELIEHUU T€OMETPUYECKHX 3314
6.9 Brnaners MOHATHEM ONMCAaHHOIO YETHIPEXYTOJIbHHUKA, MPUMEHATh CBOWCTBA OMHCAHHOTO
] YeThIPEXYTOJIbHUKA [TPU PEIICHUH 3324
[IpuMeHATh NOTyYEHHbIE 3HAHMS HAa NPAKTUKE — CTPOMTh MaTeMaTHYeCKUe MOJENH JUis
6.10 3aja4 peajbHOM XKM3HM U MPOBOJUTH COOTBETCTBYIOLIUE BBIYMCICHUS C MPUMEHEHHEM
’ no100us
Y TPUTOHOMETPUH (TOJIB3YSICh, [I€ HEOOXO0IMMO, KAJIbKYJISITOPOM)
9 KJIACC
Kon . .
T T IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
pesyanraTa NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
6 I'eomerpus
3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YTIIOB, HAXOAUTD C UX TOMOUIBIO Pa3INYHbIE
6.1 3JIEMEHTHI MPSAMOYTOJILHOTO TPEYTOJIbHUKA («pElIeHUE IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB).
HaxoauTh (¢ HOMOIIBIO KAJIBKYJISITOPA) JUIMHBI U YIJIbI AJ1s1 HETAOJUYHbIX 3HAUCHHH
6.2 [Tonb3oBaTbes GopmMyamMHu NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIAECTBOM
' JUISL HAXOXJAEHUSI COOTHOILIEHUN MEX]Ty TPUTOHOMETPHUYECKMMH BEJTMUMHAMU
Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB Ul HaXOXJIECHUS PA3INYHBIX AJIEMEHTOB
6.3 TPEyToJIbHUKA («PELIeHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IPU PEILICHUH T€OMETPUUYECKUX
3a/1a4y
Brnaners nmonsTHsiMu npeoOpa3oBaHusl MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX
¢uryp. Ilonap3oBarbcsi CBOMCTBAMH MOJOOUS NMPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCIATH
6.4 JUIMHBI ¥ HaXOAWThb YIWIbl y mNOoA0OHBIX ¢uryp. Ilpumensars cBoiicTBa momodus B
NPAKTUYECKUX 3a/la4ax. YMeThb MPUBOAUTH NMPUMEPHI MOAOOHBIX (GUTYp B OKPYXKarolleM
MUpe
6.5 [Tonb30BaTbes TeopeMaMu O MPOU3BEACHHM OTPE3KOB XOpJ, O MPOU3BEICHUH OTPE3KOB

CCKYIINX, O KBaApaTc KacaTeJIbHOU




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTaThl 0CBOEHUSI 0OCHOBHOI1 00pa30BaTe/ILHOM

NpOBEPHEMOTO NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yabrara
[Tonp30BaTbcs BEKTOpaMH, IMOHMMAaTh HMX TE€OMETPHYECKUH U (U3UUECKUI CMBICT,
6.6 IPUMEHATh UX B PELLICHUHM I'€OMETPUUECKUX U (U3UYEcKuX 3a1ad. [IpumMeHsaTs ckanspHoe
IIPOU3BEICHNE BEKTOPOB JUIsl HAXOXKICHMS JUIMH U YIJIOB
6.7 ITons30BaTbcst METONOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €ro B PEIICHHUU
' TEOMETPUUYECKUX U NTPAKTUYECKUX 3314
Bragers MOHATUSAMU NMPaBWIBHOIO MHOTOYT'OJIBHHKA, IUIMHBI OKPYXKHOCTH, IJIMHBI JyTH
6.8 OKPY’KHOCTH M PaJMaHHOM MEpHI yIila, yMETh BBIYMCIATH IUIOLIAAb KPyra U €ro 4acTew.
[IpMEHSTH NOTYYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax
6.9 HaxonuTe ocu winM LEHTpbl CUMMETPUU (QUIyp, HPUMEHSATb IBMXKEHHUS IUIOCKOCTH B
' OPOCTEHIINX CITYYasix
[IpuMeHsTh MONy4YEHHBIE 3HAHWSI HA IPAKTHUKE — CTPOUTH MATEMATUYECKUE MOJENH Ul
6.10 3a/la4 PEAJbHOM XM3HU U IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C IPUMEHEHUEM

noIoous
Y TPUTOHOMETPHYECKUX (PYHKIUH (TIOJB3YSCh, i€ HEOOX0IUMO, KAJIbKYJIATOPOM)

[NPOBEPAEMbBIE SJIEMEHTHI COAEPXXAHUA

7 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6 I"'eomeTpus
Havanehble nonsitus reomerpuu. Touka, mpsMas, OTpe3OK, Jyd. Yroia. Bunbel yrios.
6.1 Beprukansable U cMeXHBIE YIUIbl. buccektpuca yrna. Jlomanas, MHoroyrosisHuk. [lapai-
JIEJIBHOCTD U NEPIEHIUKYISIPHOCTD NPSIMBIX
6.2 Cummerpuunsble ¢purypsl. OCHOBHBIE CBONCTBA oceBOi cummeTpuu. [Ipumepsl cummeTpun
’ B OKPYXaloIieM MUpe
6.3 OcHOBHBIE IOCTPOEHUS C MOMOLIBIO LIUPKYJISA U TMHEUKH. TpeyronsHuk. BeicoTa, Mmennana,
] OMCCEKTpHCa, MX CBOMCTBA
6.4 PaBHOOEIpeHHBIN U paBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKa
6.5 CpoiicTBa W NpU3HAKU pPaBHOOEIPEHHOro TpeyroyibHuKa. Ilpu3Haku paBeHCTBa
] TPEYTOJILHUKOB
6.6 CBolicTBa M NpPU3HAKK MapajuieNbHbIX NMpsAMbIX. CymMma yIJIOB TpeyrosibHHKa. BHemHue
' YTJIbl TPEYTOJIbHUKA
[IpssMoyrosnbHBI TpeyronbHUK. CBOMCTBO MeAMaHbl MPSAMOYTOJIBHOTO TPEYIrOJbHHUKA,
6.7 NpoBEeAEHHOW K runoreHy3e. [Ipu3Haku paBeHCTBa MNPSAMOYIOJBHBIX TPEYTOJbHUKOB.
ITpstMOyTOJIBHBIN TPEYTOJIBHUK € yIiioM B 30°
6.3 HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,

TeopeMa 0 OOJIbLIEM yIiIe ¥ O0JIbLIEN CTOPOHE TPEYroJbHUKaA. [lepneHuKyIsip 1 HaKJIOHHAs




Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

6.9 I'eomeTpuueckoe Mecto Touek. buccekTpuca yria u cepeIuHHbINA NEPIEHANKYIISP K OTPE3KY
KaK F€OMETPUYECKHE MECTa TOYEK
6.10 OkpyXHOCTb M KpyrI, XOpJa M JuaMeTp, HUX CBOMCTBA. B3aummHOe pacrnoiaoxeHue
OKpY’KHOCTHU U npsimoil. KacaTesnbHas ¥ ceKylast K OKpy>KHOCTH
6.11 OKpY>KHOCTb, BIIUCAHHAs B YyroJl. BiucanHas 1 onMcaHHasi OKPYKHOCTH TPEYTOJIbHUKA
8 KVIACC
Kon IIpoBepsieMblii 31eMEHT COAePKAHUSA
6 I"'eomerpus
6.1 YerslpéxyrosubHuku. [lapaymenorpamm, ero npu3Haku U CBOWCTBA
6.2 [IpsiMOyronbHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpaneuus, paBHoOOKas Tpanenusi, €€ CBONCTBa U Npu3Haku. [IpsimMoyrosibHas Tpanenus
6.4 Merton ynBoenus: menuansbl. Llentpanbaas cummerpust. Teopema Daneca u TeopeMa o npo-
IOPLMOHAIBHBIX OTPE3KAX
6.5 CpeaHue JUHUM TPeYrojJbHUKa U Tpaneiuu. LleHTp Macc TpeyroibHuKa
6.6 [Tomobue TpeyronbHUKOB, Kod3hdumuent momobus. [lpuzHaku mogo0ust TPEyroIbHUKOB.
[TpumeHeHne n1o00Ms IPU PeLICHUH NIPAKTUYECKUX 3a/1a4
6.7 DopMyJIbl TS TUIONIAAN TPEYTOJIbHUKA, TTapaJljiesiorpaMma, pomOa 1 Tparenuu
6.8 CaoiicTBa ioniaei reomerpudeckux puryp. OTHomeHue wionaaend nogo0HbIX GUryp
6.9 Beruuciienue mioniageil TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema [ludaropa. Ilpumenenue reopems! Hndaropa npu pemeHnn npakTHUECKUX 3a1a4
6.11 CuHyC, KOCHMHYC, TaHI€HC OCTpPOro yrIJjla IpsMOYIOJBHOTO TpeyrosbHUKa. OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKACCTBO. Tpuronomerpuieckue GyHkiuu yriaos B 30°, 45° u 60°
6.12 BrnucanHbIE ¥ IEHTPAJIBHBIE YTIIbI, YTOJ MEXKIY KacaTeIbHOW U XOPAOH. YTIIBI MEXIY XOp-
JaMH U CEKYLIMMHU
6.13 BrricanHble U ONMCAHHBIE YETHIPEXYTOILHUKHI
6.14 B3aumHoe pacnonoxkeHue AByX OkpyxkHocTed. Kacanume oxpyxnHoctedt. OO6mue
KacaTeJIbHbIE K ABYM OKPYXHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
6 I'eomeTpust
6.1 Cunyc, xocunyc, tanreic yriaos oT 0 go 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO.
DopMyIIbl TPUBEIEHUS
6.2 Pemenne tpeyronpHukoB. TeopeMa KOCHMHYCOB M T€OpEMa CHHYCOB. PellleHue mpakTHYecKux
3aJ1a4 ¢ MCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanne mogobus. [1logobre cOOTBETCTBEHHBIX DJIEMEHTOB




Kon

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

TeopeMa O IMMPOMU3BCIACHUN OTPE3KOB XOPAd, TCOPEMEI O IIPOU3BEACHNHN OTPE3KOB CEKYIIUX, TEO-

04 peMa o KBaJ[paTe KacaTelbHOU
Bekrop, nimuHa (MOyJib) BEKTOpPa, COHANIPABIICHHBIE BEKTOPHI, TPOTHBOIIOJIOXKHO HANIPABICHHBIC

6.5 BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIlMM HaJ BEKTOPaMHU.
Pa3no)xeHne BEKTOpa 1o JBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.6 Koopaunatsl Bekropa. CkansipHOe IPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE ISl HAX0XKICHHS JITUH
Y YTJIOB

6.7 JlekapToBbI KOOPIMHATHI HA IUIOCKOCTH. YPAaBHEHHUS NPSIMOM M OKPY)KHOCTH B KOOpAWHATaX,
nepeceueHne OKPY)KHOCTEH M MPsIMBbIX. MeTo 1 KOOpJIMHAT U ero NIPUMEHEHHE

6.8 IIpaBuiIbHBIE MHOTOYTOJIbBHUKHU

6.9 JlnnHa oKpyKHOCTHU. I'pagycHas ¥ pajuaHHas Mepa yria, BbIUMCIEHUE JUIMH YT OKPY>KHOCTEH

6.10 [Inomane Kpyra, CeKTOpa, CerMeHTa

6.11 JIBIKEHUSI TUIOCKOCTH W BHYTPEHHHE CUMMETpuu (uryp (3reMeHTapHbIe NpEICTABICHUS).

[Tapannenwsubiii nepenoc. [lopopot

[NPOBEPAEMBIE HA OI'D TIO MATEMATHUKE TPEBOBAHUM A K PE3YJIBTATAM OCBOEHUA
OCHOBHO OBPA30BATEJILHOU ITPOIT'PAMMBI OCHOBHOI'O OBILEI'O OBPA3OBAHM S

Kox

MPOBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUSI K MIPEAMETHBIM Pe3yJIbTATAM OCBOECHHSI OCHOBHOM
0o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'0 00111ero oopa3oBanus Ha ocHoBe ®I'OC

YMeHue onepupoBaTb NOHATUSAMU: MHOXKECTBO, IIOJMHOKECTBO, OIEpaly Haj
MHOXECTBaMH; YMEHHUE ONEPUPOBATh MOHATUAMU: I'pad, CBA3HBIN rpad, 1epeBo, LUK, IPU-
MEHATh WX IpH pelIeHHM 3aJay; YMEHHE HCIIOJIb30BaTh rpaduyeckoe MpeacTaBIeHUE
MHO>KECTB JJIs1 ONIMCAHUS PEATIbHBIX IIPOLIECCOB U SIBJICHUH, IPU PELIEHUH 3a]1a4 U3 IPYTUX
y4eOHBIX PEIMETOB

YMenue OIICpHUPOBATH HNOHATUAMU: OIPCACICHUEC, AKCHMOMa, TCOpPEMa, H0Ka3aTCJIIbCTBO,
YMCHHUEC pacClio3HaBaTb HWCTUHHBIC W JIOKHBIC BBICKA3bIBAHUSA, HPHUBOJAUTL IMMPUMCPLBI
U KOHTPHOPHUMEPEI, CTPOUTH BBICKA3bIBAHU U OTPULIAHUS BBICKQ3bIBaHUH

YMeHue onepupoBarh NOHATHUSAMU: HATYPAIbHOE YHUCIIO, IPOCTOE U COCTABHOE YHCIIO,
JIETMMOCTh HATypaJbHBIX YMCEN, NMPU3HAKUA JNEJIUMOCTH, LEJI0€ YHUCIO, MOAYJb YHCIA,
OOBIKHOBEHHAs le06I> n aeciaTudHass )Ip06b, CTaH)IapTHI)II\/'I BUJ YHUCJIa, PALlMOHAJIBHOC
YUCJIO, UPpPALMOHATIBLHOE YHCIO0, apuMETUUYECKHl KBaJpaTHBI KOpEHb, YyMEHHUe
BBINIOJIHATH JCHCTBUS C YWCIAMM, CPAaBHHUBATh W YIHOPSJAOYMBATH YMCIIA, MPEICTABIATH
Yyucia Ha KOOPAUHATHOW MPSAMOM, OKPYIJIATh YMCIIA; YMEHHE JIeJIaTh NMPUKUAJIKY U OLIEHKY
pe3yJibTaTa BEIYMCIECHUN

YMeHue omnepupoBarh MOHSATHSAMH: CTENEHb C IENBIM TMOKa3aTeneM, apupMeTHUYeCKH
KBAJIpAaTHBI KOPEHb, MHOTOUIEH, anredpaumdeckas IpoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpHEM HaTypaJbHOW CTEMEeHH OOJIbIlIe CIWHMIIBI, YMEHUE BBIMOJIHATH PACUETHI IO
dbopmynam, peodpa3zoBaHUs LEIbIX, APOOHO-PAIIMOHATBHBIX BBHIPAKCHUA U BBIPAKCHHUI
C KOPHSIMH, Pa3JIO)KEHUE MHOIOWICHAa HAa MHOXHUTEIU, B TOM YHCIIE C UCIOJIb30BAaHUEM
dbopMyI1 pa3HOCTH KBAJIPATOB U KBaapaTa CyMMbI M Pa3HOCTH

YMeHne onepupoBaTh MOHATUAMHU: YUCIOBOE PABEHCTBO, YPAaBHEHHE C OJTHOW NIEPEMEHHOI,
YK1CJIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOHN; YMEHHE pellaTh JIMHEWHBIE U




Kon
NpoBepsieMoOro
TpeOoBaHMs

IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 0011er0 00pa3oBanus Ha ocHoBe PI'OC

KBaJpaTHbIE YpaBHEHMsI, JPOOHO-pALlMOHAJIBHBIE YpaBHEHUS C OJHOW IIEPEMEHHOM,
CUCTEMBI IBYX JINHEHHBIX YPaBHEHUH, IMHEIHbIC HEPABEHCTBA U UX CUCTEMBI, KBaJPAaTHBIC
U IpOOHO-paIlOHAJIbHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOM, B TOM YHCIE IIPU PELICHUU
3a/1a4 U3 APYTUX IPEIMETOB U IPAKTUYECKUX 33/1a4; YMEHUE UCII0JIb30BaTh KOOPANHATHYIO
IPSAMYIO U KOOPJIMHATHYIO IIOCKOCTD JJIsl U300pa)keHUs peIIeHU ypaBHEHU, HEPABEHCTB
U CUCTEM

YMeHue onepupoBaTh MOHATHAMH: (QYHKUUS, Tpapuk GyHKIHH, HYIH (QYyHKIHH,
NPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKHA BO3pacTaHMs, yObIBaHMS, HanOoJbIIee U
HavMeHbIEe 3HAYCHHUS (QYHKIHMM; YMEHHE OIEPHPOBATh MOHATHAMH:  IpsMast
HPONOPIMOHATBHOCTb, JIMHEHHAs (QyHKOMSA, KBagpaTHuHas QYHKIOUS, oOpaTHas
NPONOPIHMOHATBHOCTD, TMapabona, rurepOoiia; yMEHHE CTPOUTHh Tpauku (YHKIHH,
UCTIONIB30BaTh T'paUKU JUIS OIPENEICHUs] CBOIMCTB MPOIECCOB M 3aBHCUMOCTEH, s
pelieHus 3aaad U3 APyrux y4eOHBIX MPEAMETOB U PEaibHOM XHM3HU; YMEHHE BBIPAXKaTh
dopMysamMu 3aBUCHMOCTH MEKAY BEITHYHHAMH

YMeHue  omnepupoBaTh  IMOHATUSIMH:  IOCJIENOBATEIBHOCTh, apudMeThyecKas U
reoMeTpuuecKas IpPOrpecCcUd; YMEHHE HCII0JIb30BaTh CBOMCTBA IIOCIIEN0BATEIBbHOCTEM,
dbopMyIbl CyMMBI U OOIIETO 4jieHa MPH PEIIeHUHU 33a/1ad, B TOM YHUCIE 3a7ad U3 JPYrux
y4eOHBIX MPEIMETOB U PEATLHOM KU3HU

YMmenue peliaTth 3aJa4du pa3HbIX TUIIOB (B TOM 4YHUCJIC Ha HIPOUCHTBI, AO0JIHW KW 4YaCTH,
JBHXKXCHHUC, pa60Ty, LCHY TOBApOB U CTOUMOCTH IIOKYIIOK KW YCJIYI, HAJIOI'u, 3aJa4u U3
obnactu ynpaBJICHUA JIMYHBIMU U CeMEHHBIMU (1)I/IH8.HC8.MI/I); YMCHUC COCTABJIATH
BBIPpAXKCHUA, YPABHCHHUA, HCPABCHCTBA M CUCTEMbI IO YCJIOBHUIO 3aJda4du, HCCICOOBATH
IMOJIYYCHHOC PCIICHNUEC U OLICHUBATDH HpaBI[OHOHO6HOCTI> IMOJIYUYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh NOHATHIAMU: UTypa, TOUKA, OTPE30K, MpsAMasi, JIyd, JOMaHasi, yro,
MHOTOYT'OJIbHUK, TpPEYTOJIbHUK, PAaBHOOEIPEHHBII M PaBHOCTOPOHHHUI TPEYrOJbHUKH,
IpSIMOYTOJIBHBIA ~ TPEYroJbHUK, MeEAMaHa, OWCCeKTpuca W BBICOTA TPEYTOJIbHMKA,
YeThIpEXYTOJbHUK, MapajenorpaMM, poMO, NPAMOYTOJbHUK, KBajapar, Tparnenus;
OKpY’>KHOCTb, KpYT, KacaTeslbHasi; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU (UTypaMH; yMEHUE
pemarTh 3aJa4u, B TOM YHCIIE U3 ITOBCEJHEBHOM JKM3HHU, HA HAXO0K/ICHUE T€OMETPUUYECKUX
BEJIMYMH C IPUMEHEHNUEM U3yUYEHHBIX CBOUCTB (hUTYp U PaKTOB

10

YMeHue onepupoBaTh HOHATUSMH: PABEHCTBO (UIyp, pPABEHCTBO TPEYTOJIbHHUKOB;
NapajuleJIbHOCTh W MEPHEHAUKYIAPHOCTh  NPAMBIX, YIrOJ  MEXKAY  IPsSMBIMH,
NEPIEeHIUKYIISAp, HaKJIOHHAs, MNPOEKIUs, MoAodue Quryp, moaoOHbIE TPEYroJbHUKH,
CUMMETpPHSI OTHOCUTEIBHO TOYKH U IIPSIMON; YMEHHE PACIIO3HABATH PABEHCTBO, CAMMETPHIO
U 11ojo0ue Guryp, napauieIbHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX B OKPY>KaOLEM MUpe

11

YMeHue onepupoBaTh NOHATHUSMHU: JUIMHA, PACCTOSTHUE, Yroi (BEeJIHMYHMHA yria, CUHYC U
KOCHHYC yTja TPeyrojibHUKa), IJIOMIa/b; YMEHUE OLIEHUBATh Pa3Mephl MPEIMETOB U 00b-
€KTOB B OKpYXAaIOLIEM MHpPE; YMEHHE NIpPUMEHSTh (OpMyINbl MepuMeTpa M IUIOLan
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOLIAAU Kpyra, o0beMa MpsIMOYTOJbHOTO
napajuiejenuInea; yMEHHe IPUMEHATh NMPU3HAKH PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O
CyMMe yTJIOB TpeyrojbHuKa, Teopemy lludaropa, TpuronoMerpuyeckre COOTHOLICHUS JUIs
BBIYVCJICHUS JIJIUH, PACCTOSHUM, IIIOIIAeH




Kon

NpoBepsieMoOro
TpeOoBaHMs

12

IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 0011er0 00pa3oBanus Ha ocHoBe PI'OC

YMmenune n3o00paxarp miockue GUrypsl 1 X KOMOMHALIMU, TPOCTPAHCTBEHHbIE (PUTYPHI OT
PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WJIH
CHMBOJILHOMY OINHCAHUIO

13

YMeHue OIICPpHUPOBATH IOHATHAMU: IMPAMOYIOJibHasA CHUCTCMa KOOPAWHAT, KOOPAMWHATHI
TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IIPOMU3BEJEHHE BEKTOpa Ha YHCIO, CKaJISIPHOE
IIPOU3BEJICHUE BEKTOPOB; YMEHHUE HCIIOJIb30BATh BEKTOPHl M KOOPAMHATHI JUISl TPEN-
CTaBJICHUS OAHHBIX W PCHICHUA 3adda4, B TOM YUCIIC U3 APYIrUX y‘-ICGHLIX npeaMeToB 1
peajbHON JKU3HU

14

YMeHne omnepupoBaTh MOHATHUSMHU: CTOJOUKOBBIE U KPYTOBBIE AHMArpaMMbl, TaOJIUIIBL,
cpeaHee apuQMeTHdyeckoe, MenuaHa, HauOOJbIIee M HaUMEHbIIEE 3HAYCHUS, pa3Max
YHCJIOBOTO Ha0Opa; YyMEHHE W3BJIEKaTh, WHTEPIPETHPOBATh W TNPEOOpPa3OBHIBATH
uH(pOpMaIIKIO, MPEACTABICHHYIO B TaOMUIAX U Ha JUarpaMmax, OTpa)kalollyl0 CBOMCTBA
U XapaKTEePUCTUKH PEAbHBIX MPOILIECCOB U SIBJICHHI; YMEHUE PacllO3HAaBAaTh U3MEHUYUBBIC
BEJIMUYMHBI B OKPY’KaIOLEM MUPE

15

YMeHue omnepupoBaTh MOHATHSMH: CIy4YailHBIA OMNBIT (CIy4alHBI SKCIIEPUMEHT),
3JIEeMEHTapHOE COOBITHE (ITIEMEHTAPHBIN HCXO0/1) CIIYy4alHOTO OMBITa, CIy4YaiiHOe COObITHE,
BEPOSITHOCTH COOBITHS; YMEHUE HAXOJIUTh BEPOSTHOCTH CIIyYalHBIX COOBITHH B OMBITaxX C
PaBHOBO3MOKHBIMU 3JIEMEHTApHBIMU COOBITUSIMH; yYMEHHE peIIaTh 3aJadyd METOJO0M
OpraHU30BaHHOIO Mepedopa 1 C UCIOIB30BaHUEM ITPABUIIa YMHOKEHHUS; YMEHUE OIICHUBATh
BEPOATHOCTH PEATbHBIX COOBITUI U SIBICHUMN, TOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX
Y MAJIOBEPOSITHBIX COOBITHI B OKPY)KAIOIIEM MHPE U B KU3HU; 3HAKOMCTBO C MOHITHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIITUX YHUCEI U €ro POJIbI0 B MaCCOBBIX
SIBJICHUSIX
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YMeHue BbIOMpaTh MOAXOMALIMHM M3YyYEHHBIM METOA A pelleHHs 3ajadd, NPUBOAUTH
IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HM, PACIIO3HABATH IPOSIB-
JIEHWE 3aKOHOB MATEMAaTHKM B MCKYCCTBE, OIMCHIBATH OTJEIBHBIE BBIAAKOLINECS
pe3yibTaThl, IOJyYECHHBIEC B XOAE€ Pa3BUTUSA MAaTEMAaTUKHU KAK HAYKH, IPUBOJAUTH IIPUMEPDI
MaTEMaTUYECKUX OTKPBITHI ¥ UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUH

MEPEYEHDB 2JIEMEHTOB COHAEPXAHI A, [TIPOBEPAEMBIX HA OI'D I1TO MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 UYuca v BBIYUCIICHUS

1.1 HartypanbHble u nensie yncia. [Ipu3Haky AeJIMMOCTH HEIbIX YUCell

1.2 OOBIKHOBEHHBIE U JIECSITUYHBIE TPOOU, IPOLIEHTHI, OECKOHEUHBIE TEPUOANYECKHIE APOOH

1.3 ParonanbHble uncia. ApudmMeTnyeckie onepanyy ¢ paloHaIbHBIMU YHCIaMU

1.4 JlelicTBuTenpHbIE yKcia. ApudMeTnyeckue onepalnnuy ¢ AeMCTBUTEIbHBIMU YHCIaMU

15 HpH6nH>KéIiHLIe BBIYMCIICHHS, TPABWIA OKPYIJVICHMs, TNPHUKHAJIKA M OLEHKa pe3yibTaTa

BBIYMCIICHUI
2 Anrebpanyeckie BbIpaKeHUs
2.1 BykBeHHbIE BbIpaKeHHUsI (BBIPAXKEHUSI C TIEPEMEHHBIMU )




Kon

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

2.2 CreneHs ¢ 1eabIM okaszarenaeM. CTeneHb ¢ palliOHAJIbHBIM NT0Ka3arenaeM. CBOMCTBA CTENEHU
2.3 MHOro4JIeHb!
2.4 Anrebpandeckas 1po0b
)5 Apudmernueckuii KOpeHb HaTypajbHOU creneHu. JleficTBus ¢ apupMeTHYEeCKMMU KOPHSIMHU
’ HATYPaJIbHON CTENEHU
3 YpaBHEHUs 1 HEPABEHCTBA
3.1 I{enpie u 1poOHO-panoHaIbHbIE YpaBHeHHs. CUCTEMBI U COBOKYITHOCTH YPaBHEHHI
3.2 Lesbie 1 1poOHO-paIOHAIbHBIE HepaBeHCTBA. CHCTEMBI 1 COBOKYITHOCTH HEPABEHCTB
3.3 Penienue TeKCTOBBIX 3a7a4
4 UucioBbl€ OCIEN0BATEIBHOCTH
4.1 IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEN
4.2 ApudmeTrnueckas u reomeTpuyeckas nporpeccuu. DopmMysia CI0XKHBIX TPOIEHTOB
5 DyHKIMH
Oynk1us, crocoOs! 3aaanus GyHkud. ['paduk pynkumuu. O0macTh onpenesieHus 1 MHOXKECTBO
51 3HaueHudl ¢ynknuu. Hymu ¢ynkuun. IlpomexyTku 3HakomocTossHCTBA. [IpoMexyTku
o MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBI GyHKIuuA. Hambornpiiee 1 HanMeHbIee
3Ha4eHHE PYHKIMU HA IPOMEKYTKE
6 KoopauHatel Ha npsiMoil M IJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA IJIOCKOCTH
7 ['eomerpus
7.1 I'eomeTpuueckue GUrypsl 1 ux CBOiicTBa
7.2 TpeyroiabHUK
7.3 MHOroyrojabHUKH
7.4 OKpY’>KHOCTb U KPYT
7.5 W3mepenne reoMeTpu4ecKux BEITMYHH
7.6 BekTopsl Ha IIJI0OCKOCTH
8 BeposiITHOCTB M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Komb6uHnaropuka
8.4 MHoxecTBa
8.5 I'padsl
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