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HOACHUTEJIBHAS 3AITMCKA

['eoMeTpus Kak OJTMH M3 OCHOBHBIX Pa3/IesIOB MKOJILHON MaTEMaTUKH, UMEIOIINUNA CBOCH I1EJIhI0 00ECTICYNTh N3yUeHUE
CBOMCTB U pa3MepoB (UTYp, UX OTHOIICHUH M B3aUMHOE PACIIONOXKEHHE, OMMPACTCS HA JIOTHYECKYIO, JOKAa3aTeIbHYIO
auHuio. L[eHHOCTh HM3ydeHHsT TeOMETPUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs 3aKIIOYaeTcs B TOM, YTO
OOy4YaroUMiicsl y4UTCA MPOBOJMUTH JI0KA3aTENIbHBIE PACCYXKIEHUS, CTPOUTH JIOTMYECKHE YMO3AKIKOYEHHS, JOKa3bIBaTh
VCTUHHBIE YTBEPXKICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOAMUTH PACCYKIEHUSA «OT MPOTUBHOIO», OTIMYATH
CBOICTBA OT MPU3HAKOB, (POPMYIHPOBATH OOPATHBIE YTBEPHKACHHUS.

Bropoil 1enpr0 M3yd4eHHMs] TE€OMETPUM SBISETCS MCIOJIb30BAHME €€ KaK HWHCTPYMEHTA IPU PEIICHHH Kak
MaTEeMaTHUYECKUX, TaK U MPAKTUYECKUX 3aJ]a4, BCTPEUAIOIIUXCS B peajbHON XKU3HU. OOyyaroluiicss JOHKEH HayYUThCS
OIPENETUTh T€OMETPUUECKYI0 (PUTypy, OMHMCATh CIOBAMU JAHHBIA YEPTEX WIM PUCYHOK, HAWTH IUIOIIAJAb 3€MEIbHOIO
y4acTKa, pacCuuTaTh HEOOXOAUMYIO JAJIMHY ONTOBOJIOKOHHOTO Kabess uiu TpeOyemble pa3Mephl rapaxa s aBTOMOOHIISL.
OTOMYy COOTBETCTBYET BTOpas, BBIUUCIWTEIbHAS JUHUSA B M3y4EHHHM reoMeTpuu. lIpu pemeHunn 3aaad MpakTHYECKOrO
XapakTtepa OOyYaroUuIMiicsi y4uTcs CTPOUTh MaTeMAaTHUYECKUE MOJIEIM PEAJbHbIX MKXU3HEHHBIX CHUTYyallil, MPOBOIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBAaTHOCTh ITOJYYEHHOTO PE3yJIbTaTa.

Kpaiine BaxHO MOAYEPKHUBATH CBSI3M F€OMETPUU C IPYTUMHU YUYEOHBIMU MPEIMETaMU, MOTUBUPOBATH MCIOJIb30BATh
ONpEENECHUs] TEOMETPUUYECKUX (PUTYP U TOHATHI, JEMOHCTPUPOBATh NMPUMEHEHUE MOJYYEHHbIX YMEHUM B (pU3MKe U
TEXHUKE. DTU CBSI3U Haubojee sSpKO BUAHBI B TeMax «BekTtopel», «TpUroHOMeTpUyYecKHe COOTHOLICHHs», «Meroa
koopauHa™ U « Teopema [Tudaropay.

VYyeonslii kypc «I'eoMeTpusi» BKIIIOUAET CIEAYIOIIME OCHOBHBIE pa3eibl coaepxkanus: «['eomerpuueckue Gpurypsl u
X CcBOWCTBay, «l/3MepeHHe TIeOMETPUYECKHX BEIUYUH», «JleKapTOBbl KOOpPJIMHATHI Ha IUIOCKOCTH», «BekTopbi»,
«/IBmwxenus mrockocTny, «IIpeodpazoBanus mogo0us».

Ha u3ydenue yuebHoro kypca «I'eometpusi» orBoautca 204 daca: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8
KJ1acce — 68 yacoB (2 yaca B Heento0), B 9 kitacce — 68 yacoB (2 yaca B HEJETIO).



COJEP)KXAHUE OBYUYEHUA

7 KIIACC

Havansable noHsTHSA reomeTpud. Touka, mpsmas, OTpe30K, Jyd. Yrou. Buael yrios. BepTukanbHble U CMEKHBIE
yribl. buccexkrpuca yrina. Jlomanasi, MHOroyroyibHUK. IlapaniebHOCTh U NEPIEHANKYJIIPHOCTD IPSAMBIX.

Cummetrpuunsble Gurypsl. OCHOBHBIE CBOICTBa 0CeBOM cuMMeTpuH. [IpruMepbl CHMMETpHUH B OKPY’KaIOILLEM MHpE.

OcCHOBHBIE TOCTPOEHUSI C MOMOILBIO LUPKYJSd W JUHEWKH. TpeyroiabHUK. BeicoTa, MeamaHa, OuccekTpuca, MX
CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHMM TPEyroabHUKHA. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa 1 PU3HAKU PaBHOOEIPEHHOTO TpEyToiabHUKA. [[pU3HaKku paBeHCTBA TPEYTOJIbHUKOB.

CBOMCTBA U IPU3HAKU NAPAJUIEIBHBIX NPsIMbIX. CyMMa yTJIOB TPEYTOJIbHAKA. BHEIIHUE YTIIIbI TPEYTOJIBHUKA.

[IpssMOyroyibHBIN TpeyroJbHUK. CBOMCTBO MEIWAHbI NMPSAMOYTOJIBHOIO TPEYTOJbHHUKA, TPOBEAEHHON K TUIIOTEHY3E.
[Ipu3HaKku paBeHCTBA NPSIMOYTOJBHBIX TPEYTOJIBHUKOB. [IpSAMOYTOJIBHBIN TPEYTOJIBHUK C yTiIoM B 30°.

HepaBeHcTBa B reOMEeTpUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM, TeopeMa O OONbILIEM YyTJe
1 00JIbIIEH CTOPOHE TPEYroybHUKA. [lepneHauKyisap U HakJIOHHAs.

I'eomerpuyeckoe MecTo ToUeK. bruccekTprca yria U cepeIrHHbINA MEPIEHIUKYIISP K OTPE3KY KaK N€OMETPUYECKUE
MeCTa TOYEK.

OKpy»KHOCTb U KpyT, XOpJa U INaMeTP, UX CBOKMCTBA. B3anMHOE pacnookeHne OKpy>KHOCTH U npsimoil. KacaTtenbHas
U cexyllas K OKpy>KHOCTH. OKpY>KHOCTb, BIIMCAHHAsA B yroJjl. BrincanHas 1 onucaHHas OKPY>KHOCTH TPEYTrOJbHUKA.

8 KJIIACC

UYerbipéxyronpauku. [lapamnenorpamm, ero mnpusHaku M CBOMCTBA. YacTHbIE cCiy4yau IapajjieOrpaMMOB
(MpAMOYTOJIBHUK, pOMO, KBapaT), UX MPU3HAKKU U CBOMCTBA. Tpanenus, paBHOOOKas Tpaneuusi, €€ CBOMCTBA U MPU3HAKH.
[IpssMmoyroJibHas Tpaneuus.

Merton yasoenus Menuansl. LlentpanbHas cummerpust. Teopema Daneca v teopeMa 0 PONOPLMOHATIBHBIX OTPE3Kax.

CpenHue JIMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiabHuKa.

[TogoOue TpeyronbHUKOB, KO3 duireHT nogodus. [Ipusnaku nmogodust TpeyronbHUKOB. [Ipumenenue nogoous npu
pELIEHNN MPAKTUYECKUX 3a4a4.



CaoiicTBa miomaaei reomerpudeckux puryp. opmynsl A1 MWIOMIAAN TPEYTOJIbHUKA, TapauienorpaMma, pomoa u
Tpanenuu. OTHOILIEHUE TUIOMIAAeH MoJOOHBIX QUryp.

Boruucnenue mioniaiei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aToN Oymare.

Teopema [Mudaropa. [Ipumenenue Teopems! [Tudaropa nmpu penieHun NPaKTUYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTPOro yrjla NPSIMOYTOJBHOIO TpeyrojibHuka. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1ecTBO. TpuroHomerpuueckne Gpynkiuu yrios B 30, 45 u 60°.

Brniucannble ¥ LEHTpaJIbHBIC YTJIbI, YTOJd MEXKIY KacaTelbHOW M XOpJOH. YTJIbl MEXKIY XOpJaMH U CEKYIIHUMH.
BrniucanHble ¥ onucaHHBIC YETHIPEXYTOJIbHUKUA. B3anmMHOe pacmolioxkeHue IBYX OKpy:kHocTei. KacaHue okpy>KHOCTEH.
OO6mue kacaTeNnbHBIE K JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYJIIbI IPUBEACHUS.

Pemienne TtpeyronbHUKOB. TeopemMa KOCMHYCOB W TeOpeMa CHHYCOB. PelieHue mpakTHYEeCKUX 3aJad ¢
MCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodusi. [lomo6me COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 NMpPOU3BEAECHUU OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHHHM OTPE3KOB CEKYIHMX, TEOPEMa O KBaJapare
KacaTeJIbHOM.

Bekrop, nnuHa (MOaysab) BEKTOpA, COHAMPABJICHHBIE BEKTOPhI, MPOTUBOMOJIONKHO HAIMpPaBJICHHbIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalldd HaJl BEKTOpamu. PasjiokeHue BeKTOopa IO JIBYM
HEKOJIJTMHEeApHbIM BekTOpaMm. KoopnuHatel BekTopa. CKaISIpHOE MPOU3BEACHUE BEKTOPOB, MPUMEHEHHUE JJIsI HAXOXKICHHUS
JUTUH U yTJIOB.

JlekapToBbl KOOPAMHATHI Ha IUIOCKOCTU. YPaBHEHHUS NPSIMONM M OKPY>KHOCTH B KOOPAMHATAX, IEPECEUCHHE
OKPYKHOCTEH U MpsiIMbIX. MeTO1 KOOpAUHAT U €r0 IPUMEHECHHUE.

[IpaBwibHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYXHOCTH. ['pamycHast U paauaHHas Mepa yriia, BhIUHUCICHHUE JJIMH JTyT
OKpyxkHocTel. [Inomane kpyra, cekTopa, CerMeHTa.

JIBV KEHUS TIJIOCKOCTH U BHYTPEHHUE CUMMETpHUH GUTyp (d7IeMeHTapHbIe pecTaBieHus ). [lapamnenbHblii mepeHoc.
[ToBopoT.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI YYEBHOI'O KYPCA «'EOMETPUS»

HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA



JINMYHOCTHBIE PE3VYJIbTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTrpaMMBbl Y4eOHOTO Kypca «I eoMeTpush XapaKTepU3yrTCs:

1) marpuoTUyecKkoe BOCIIUTAHUE:

NPOSIBIECHUEM HWHTEpEca K NPOILIOMY W HACTOSIIEMY POCCHMCKONM MaTEMAaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTUKECHUN B
JIPYTUX HayKax W MPUKJIAIHBIX cepax;

2) rpaXJaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHMUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOSA3aHHOCTEW TpaKJIaHWMHA U pealu3allid €ro Mpas, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM, MPOLEAYp TPaJAaHCKOTO OOIIECTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXICHUIO JTHUYECKUX MPOOJIeM, CBS3AaHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKH, OCO3HAHUEM BaKHOCTU MOPAIBHO-3TUYECKUX MTPUHLIUIOB B AEATEIBHOCTH YUEHOTO;

3) TpyZl0BO€ BOCIIUTAHUE:

YCTAHOBKOW Ha aKTMBHOE YYaCTHE B PEIICHUU MPAKTHUYECKUX 33/1a4 MAaTEMaTUYECKOW HAMPABIECHHOCTH, OCO3HAHHUEM
BKHOCTH MaTEMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCEH YKU3HU ISl YCIIEUTHOM MpodheCCUOHATBHOM eI TeTbHOCTH
U Pa3BUTHEM HEOOXOIMMBIX YMEHUI, OCOZHAHHBIM BBIOOPOM M TTOCTPOECHUEM MHIUBHAYATHLHOW TPACKTOPUU 00pa30oBaHUs
Y )KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEH;

4) 5cTeTUYEeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAJILHOMY M ACTETHUUYECKOMY BOCHPUITHIO MAaTEMaTUUYECKUX OOBEKTOB, 3ajiad, PEIICHUH,
paccyXJAeHUM, yMEHUIO BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOT'O MO3HAHUSL:

OpUEHTaIMEeN B ICSITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPE/ICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YEJIOBEKA, TPUPOJIBI M OOIIECTBA, TOHUMAaHUEM MaTEMAaTUUECKON HAYKHU KaK cephl YETOBEUECKON AeSTEILHOCTH,
ATANoB €€ pa3BUTHS U 3HAYMMOCTH JJI1 Pa3BUTHUS ITUBWIM3AIIMU, OBJAJCHUEM SI3BIKOM MAaTEMAaTUKH M MAaTeMaTUYeCKOU
KYyJbTYpPOU Kak CpeICTBOM MO3HAHHS MUPA, OBJIaJICHUEM MTPOCTEHIIIMMU HaBbIKAMH HCCIIEI0BATENbCKON JEATEIbHOCTH;

6) dbuzmdeckoe BocmuTanue, HOPMUPOBAHKE KYJILTYPHI 3I0POBhSI K SMOITMOHAIIBHOTO 0J1aronoJIyqus:

TOTOBHOCTBIO TPUMEHSTH MAaTEMaTHIECKUE 3HAHUS B HHTEPECaX CBOETO 3I0POBbs, BEICHUSI 37I0POBOTO 00pa3a KU3HU
(3mopoBOoe MHUTaHHWE, COAJAHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peryispHas (u3Mdeckas aKTUBHOCTD),
chOpMHPOBAHHOCTHIO HaBbIKa pediekCuu, MpU3HAHUEM CBOETO paBa Ha OIMIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;



7) DKOJIOTUYECKOE BOCITUTAHUE:

OpUEHTAllMEeN Ha IPUMEHEHUE MaTEMAaTUYECKUX 3HAHUM JJIs pelIeHUs 3a7a4 B 00JIaCTU COXPAaHHOCTH OKpYy KaroIlen
Cpelbl, IJIAHUPOBAHMUS IOCTYIKOB M OLEHKM HX BO3MOXHBIX IIOCIEACTBUM JUIS OKPYXKAIOLIEH CpEelbl, OCO3HAHUEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MIPOOJIEM U IyTEH UX PELICHUS;

8) aganTanys K U3MEHSIOIUMCS YCIOBHUSIM COLMAIIBHON U MPUPOIHOM CPEJIbL:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSAX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH YEpPE3
MPAKTUYECKYIO IEATEIbHOCTh, B TOM UHCJIE YMEHUE YUUTHCS y APYTHUX JIIOJIEH, MPUOOPETaTh B COBMECTHOM A€ATEIbHOCTH
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIBITA IPYTHUX;

HE0OXOJAMMOCThIO B (QOPMUPOBAHUU HOBBIX 3HAHUM, B TOM uucie (POPMYIHPOBATH UAEH, MOHATHUS, TUIIOTE3BI 00
00BEKTAX U SBJICHUAX, B TOM YUCJIE PAaHEE HEU3BECTHBIX, OCO3HABATH IE(PUIIMTHI COOCTBEHHBIX 3HAHUI N KOMIIETEHTHOCTEM,
IUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALMIO KaK BbI30B, TPEOYIOMINMA
KOHTPMEp, KOPPEKTUPOBATh NIPUHUMAEMbIE PELEHUS U JCHCTBUs, (GOPMYJIUPOBATh U OLEHUBATh PUCKU U MOCIEACTBHUS,
(opMHUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIBTATDI

[To3HaBaTenbHBIE YHUBEPCAJIbHBIE YUeOHbIE JEHCTBUS

ba3oBrle Jornueckue nercTBU:

—  BBUIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKUM MATEMATUYECKUX OOBEKTOB, MOHSATUH, OTHOIICHU
MEXAY MOHATUSAMHU, (GOPMYIUPOBATH ONPENETIEHUSI TMOHITHI, YCTAaHABIMBATH CYIIECTBEHHBIM MPU3HAK KiIacCU(pHUKALIIH,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

— BOCHpUHUMATH, (OPMYIUPOBaTh M MPEOOPA30BBIBATH CYXKACHHUS: YTBEPAUTEIbHbIE M OTpUIIATENIbHBIE,
€IMHUYHbIE, YaCTHBIE U OOIIHNE, YCIOBHbIE;

—  BBIBIIATh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B (paKTax, TaHHBIX, HAOIIOACHUSIX U
YTBEPKICHUSX, IPeAIaraTb KpUTEPUHN JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEYMI;

— JienaTb BBIBOJBI C HCIIOJB30BAaHWEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX W WHIYKTUBHBIX YMO3aKIOUYEHUH,
YMO3AKJIFOUCHUH 110 aHAJIOTUH;



— pa30upaTh JOKa3aTeIbCTBA MAaTeMaTHUYECKUX YTBEpXKIACHUN (IpsiMble W OT MPOTHUBHOTO), IPOBOIUTH
CaMOCTOATENIHO HECJIOXKHBIE J0Ka3aTelbCTBA MaTeMaTHYEeCKUX (DaKTOB, BBICTpaWBaTh apryMEHTAlMIO0, MPUBOJUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

—  BBIOMpATh CIOCOO pelleHus yuyeOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS, BRIOMpaTh HauboJee
MOIXO/ISIIIINAN ¢ YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTEPHUEB).

basoBble uccnenoBaTenbcKkue 1eUCTBUA:

— WCIIONB30BaTh BOIMPOCH KaK HCCIEAOBATCIILCKUH WHCTPYMEHT TO3HAHUSA, (OPMYIHUPOBATh BOIPOCHI,
(bUKCHpYIOIe TPOTUBOPEUHE, TPOOIEMyY, CAMOCTOATEIFHO YCTaHABIMBATh HCKOMOE U JTaHHOE, ()OPMHUPOBATH THITOTE3Y,
apryMEHTUPOBATH CBOIO TO3UIUIO, MHEHUE;

— MPOBOJUTH MO CAMOCTOSITEILHO COCTABICHHOMY IIJIaHy HECIJIOKHBINA AKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEI0OBAHKE 110
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTHUYEeCKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;

—  caMOCTOSTENbHO (opMyaMpoBaTh OO0OOIIEHUS M BBIBOJALI IO pe3yJbTaTaM MPOBEAEHHOIO HAOIIOCHMUS,
WCCJICTIOBAHMSI, OIEHUBATH JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMI;

— MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEIOIOKEHHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSIX.

PaboTa ¢ undopmariueii:

—  BBISABJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIUH, JTAHHBIX, HEOOXOUMBIX JUIsl PEIICHUS 3a/1a4K;

—  BBIOMpATh, aHATM3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(DOPMAIUIO PA3IUYHBIX BUIIOB U (hopm
MIPE/ICTABIICHNUS,

—  BBIOMpATh (opMy Ipe/icTaBlICeHUs UHPOPMAIIMU U WIUTFOCTPUPOBATH PEIIaeMble 3a/1a4u CXeMaMH, TharpaMMamH,
WHOM IpauKOi U X KOMOUHAIUSAMU;

~  OIICHWBATh HAAEKHOCTh MHPOPMAIMH IO KPUTEPHAM, TPEIIOKCHHBIM YUHUTEIEM WIH CHOPMYITHPOBAHHBIM
CaMOCTOSITENILHO.

KoMMyHHKaTHBHBIC YHUBEpCATbHBIC YICOHBIC TCHCTBU:

— BOCIPUHUMATH U (POPMYJIHMPOBATH CYKICHHS B COOTBETCTBUHU C YCJIOBHSIMHU U TEISMHU OOIIEHUS, SICHO, TOYHO,
IPaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX, aBaTh MOSCHEHUS TI0 XO/Iy PEIICHUS 3aa4H,
KOMMEHTHUPOBATH TOJyYCHHBIN PE3yJIbTAT;



— B X0/€ OOCYXIEHHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKTAaeMOW TeMbl, MPOOJIEeMbl, pelraeMoi 3aaayd,
BBICKA3bIBaTh UJICH, HALICJICHHBIE HA MMOMCK PELICHHUS], COOCTABIIATh CBOU CYKICHHS C CYKICHHUSIMH JIPYTUX YYACTHUKOB
auanora, oOHapyXMBaTh pa3iMude M CXOJICTBO IMO3ULHUN, B KOPPEKTHOH ¢GopMe (OopMyIMpoBaTh pa3HOTIACHS, CBOU
BO3PAXKECHUS;

— IPEICTaBIISITh PE3YJIbTAaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEJOBaHMs, IPOEKTa, CAMOCTOSTEIBHO BEIOUPATh
(opMaT BBICTYIUIEHUS C YUETOM 3a]a4 [IPE3CHTALMU U OCOOEHHOCTEN ayAUTOPUH;

— IIOHMMAaTh U HUCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM M MHIMBUIYaJbHOM pabOThHl MpU PELIEHUU YUYEOHBIX
MaTEeMaTUYECKHX 3a/1a4;

— TMPUHUMATH LIeJIb COBMECTHOM JESTENBHOCTH, IJIAHUPOBATh OPTraHU3ALMI0 COBMECTHOM padOThI, pacnpeneisaTh
BU/JIbI paboOT, TOrOBapUBATHCA, 00CY X AATh MPOLECC U pe3yabTaT paboThl, 0000IIATh MHEHHS HECKOJIBKUX JIFOJIEH;

— Y4YacTBOBaTh B IPYMIOBBIX (opMax paboThl (00CYykJIeHUs, 0OOMEH MHEHMSIMH, MO3TOBbIE IITYPMbI U JpPYyTHUE),
BBITNOJHATH CBOIO YacTh pabOThl M KOOPJAMHUPOBATH CBOU JEHCTBUS C APYTMMHU WIEHAMU KOMAaH[Ibl, OLICHUBATh KayeCTBO
CBOETO BKJIaJla B OOIIMI MIPOIYKT 10 KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBUSL.

PerynsTuBHble yHUBEpCaIbHbIC YUE€OHbBIE 1EUCTBUS

Camoopranu3zanusi:

—  CaMOCTOSITEILHO COCTABJIATH IJIaH, aJITOPUTM pelIeHUs 3ajauu (MM €ro 4acTh), BEIOMPATh CIIOCOO pelieHus ¢
y4ETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apIYMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUIA
C Y4€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIHBIN MHTEIIEKT:

— BJAJETh COCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIPOLIEcca U pe3yJibTaTa pEelIeHUsI MaTeMaTHUYeCKON 3a1auH;

— NpEeABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPY PELIEHUH 33/1a4l, BHOCUTH KOPPEKTUBBI B IEATEIILHOCTh
Ha OCHOBE HOBBIX 00CTOSITENIbCTB, HAIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OLEHUBATh COOTBETCTBHE pe3ysibTaTa AESTENbHOCTH MOCTABICHHOW LIEIM U YCIOBUAM, OOBSCHATH NMPUYHUHBI
JOCTHKEHUSI WM HEJOCTUXKEHUS LIeNTH, HAaXOAUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

I[NPEAMETHBIE PE3VYJIBTATHI

K koHiry 00yueHus B 7 kiacce 00y4arommiics MOJYUYUT CIEAYIOUUE IPEIMETHBIE PE3YyJIbTAThI:



Pacnio3HaBaTh HM3y4E€HHbIE T€OMETPUUECKHE (QUTYpBI, OINPEACNSITh WX B3aUMHOE pAaCIOJIOXKEHUEe, H300paxaTh
reoOMeTpUYEeCKUe PUTYpPBI, BHITIOIHITH YEPTEKU IO YCIOBUIO 3aa4ul. M3MepsATh TMHENHHbIE U YIIIOBbIE BEIMYUHBI. Pemarh
3a/1a4M HAa BBIYHUCIICHUE JJIMH OTPE3KOB U BEJINYWH YIJIOB.

Henatb rpyOyi0 OLEHKY JTUHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pPEaIbHOM KM3HHU, Pa3MepOB MPHUPOIHBIX
00BekTOB. Pa3znmnuate pazMepsl 3TUX 0OHEKTOB 1O MOPSIAKY BETHUMHEI.

CTpouThb yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCA MpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJB30BaTh IMPU3HAKK M CBOMCTBA PaBHOOEIPEHHBIX
TPEYTOJILHUKOB MPH PEIICHUHN 33]1a4.

[IpoBOANTE JTOTHYECKUE PACCYKICHUS C UCTOJI30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tosmp30BaThCA NpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEJHMAHBI, MPOBEIEHHON K
TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B PEILICHUU T€OMETPUUECKHUX 3a/1a4.

Onpenenars MapauiedbHOCTh MPSIMBIX C TMOMOINBIO YTJIOB, KOTOphlE O0Opa3dyeT ¢ HUMHU cekymas. Onpeaensirb
MApAJIICITIBHOCTD IIPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUYEK OJHOMU MPAMOM 0 TOUEK IAPYTrOU MPSIMOU.

Pemate 3a1aumn Ha KieT4yaToi Oymare.

[IpoBOIUTH BBIYMCIICHHUS M HAXOAUTh YUCIOBbIE M OyKBEHHBIC 3HAUCHMS YIJIOB B T€OMETPUUECKHX 3a/Jauax C
WCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIHbHUKOB M MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IMPHU MEPECCUCHUH
JIBYX MapaJUIeNIbHBIX NPSIMBIX CEKYyIIeH. PemaTe npakTuiecKue 3a/1aui Ha HaXO0XKJACHHUE YTIIOB.

Brnanerr moHSATHEM T'€OMETPUYECKOrO MECTa TOYEK. YMETh OMNpeAessiTh OHUCCEKTPUCY YyIjla M CEepeIUHHBIN
MEPIECHAUKYJISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOYEK.

DopMyIUpPOBATH ONIPEACICHUS OKPYKHOCTH U KPyra, XOp/Abl U IUAMETPA OKPYKHOCTH, IMOJI30BATHCS UX CBOMCTBAMU.
YMeTh NPUMEHSTH 3T CBOMCTBA MTPU PELICHUM 33/1a4.

Bnagete moHATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY>XHOCTH, YMETh HaxoAuTh €€ ueHTtp. [lonb3oBaThcs
dbakTaMu 0 TOM, YTO OMCCEKTPHUCHI YTJIOB TPEYroJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEpEAUHHBIC
MEPIIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnanere noHsiTueM KacaTellbHOM K OKPYHOCTH, MOJIb30BAaTHCSI TEOPEMOU O MEPIECHANKYJIPHOCTH KACATEIbHOU U
paanyca, NpOBEAEHHOTO K TOUKE KaCaHUS.

[Tosp30BaTHCA NPOCTENIIUMHU TEOMETPUUECKUMU HEPABEHCTBAMHU, IIOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHE MOCTPOCHUS C IIOMOIIBIO [IUPKYJIA U JINHEUKHU.
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K koHIly 00yuenus B 8 k1acce 00yJaromuiics MOIy4YUT CIETYIOIINE IPEIMETHbIE PE3YJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHUJIBI YETBIPEXYTOJIBHUKOB, UX JIEMEHTHI, NIOJIb30BAaThCS UX CBOWCTBAMM IIPU PELICHUU
reOMETPUYECKUX 3a]ay.

[IprMeHsTh CBOMCTBA TOUKM IIEpECEUEHUs MEIUaH TPEYToJbHUKA (LIEHTpa Macc) B PELLICHNH 3ajau.

Brnaners mnoHATHEM CpeIHEW JMHUM TPEYTOJIbHUKA W TpAaNeUWy, NPUMEHATh HX CBOWCTBA NPU PEUICHUHU
reomeTpudeckux 3aaad. [lonp3oBaTecsa TeopeMon Paneca U TEOPEMOU O IPOMOPLUUOHATIBHBIX OTPE3KAX, IPUMEHATD UX IS
peleHns IPaKTUYECKUX 3a7a4.

[IpuMeHATh NPU3HAKU TI0I00US TPEYTOJIBHUKOB B PEIEHUU T€OMETPUUECKUX 3a]au.

[Tonb3oBaTbea TeopeMoi Iludaropa npns pemieHHs TEOMETPUYECKUX M MpakThdeckux 3amad. CTpouThb
MAaTeMaTHYECKYI0 MOJIENIb B NPAKTHYECKUX 3aJa4axX, CaMOCTOSATENIBHO AENAaTh YEPTEX M HAXOAUTH COOTBETCTBYIOIIME
JUTUHBI.

Biianers noHATHAMU CHHYCA, KOCUHYCAa U TAHI'€HCA OCTPOrO yIJia MPsIMOYTOJIBHOTO TpeyrojbHHKa. [lonp30BaThes
TUMH IOHATUAMH IS PELICHUS IPAKTUYECKUX 3a/1a4.

BobruncnsaTe (pa3nu4HbIMU cIoco0aMu) IIIOMIA b TPEYTOJIbHUKA U TUIOIIA I MHOTOYTOJIbHBIX PUIyp (HOJB3YSCh, Te
HEO0XO0MMO, KaJbKyJIATOpoM). [IpuMEHITh MOoTydeHHbIE YMEHHUS B IPAKTUUECKUX 3aadax.

Biianers NOHATHAMHU BIIMCAHHOIO U LIEHTPAJIBHOTO YIJIA, HCIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YIJlaX, YIiaax MEXIy
XopAamu (CeKyIIMMH) U yTIIe MEXAY KacaTeJbHOM M XOPI0H PHU PEIIEHUH T€OMETPUUECKUX 3a/1a4.

Brnaners moHATHEM ONMMCAHHOIO YETBHIPEXYTOJbHUKA, TPUMEHATh CBOWCTBA OIMCAHHOTO YETBIPEXYTOJBHHUKA IPU
pELICHUH 3a4ad.

[IprMeHATh MOTyYEHHBIE 3HAHUSI HA NIPAKTHKE — CTPOUTHh MATEMATUYECKUE MOAENH JUIA 3aa4 PEAbHOU )KU3HU U
IIPOBOJIUTH COOTBETCTBYIOLME BBIUYMCICHUSI C TPUMEHEHUEM MOJ00USI U TPUTOHOMETPHUH (TI0JIb3YSCh, TJIe HEOOXOIUMO,
KAJIbKYJIITOPOM).

K koHIy 00y4enus B 9 kinacce 00y4aroIluics MOJIyYUT CIEAYIOINE IPEAMETHBIE PE3YIIbTAThI:

3HaTh TPUTOHOMETpUUYECKHE (YHKUMUU OCTPBIX YIJIOB, HAXOAUTh C HX TIOMOIIBIO Pa3IMYHbIE 3IIEMEHTHI
IPSIMOYTOJIBHOT'O TPEYTOJbHUKA («PEUIEHUE MPSAMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoauTs (C MOMOIIBIO KaJIbKYJISATOPA)
JUITUHBI U YTJIbI [T HeTaOJMMYHBIX 3HAUEHUI.

[Tonb3oBaTbes (popmynamMu TNPUBEACHHST WU OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIAECTBOM JUISl HAXOXKICHHS
COOTHOILIEHUN MEXAY TPUTOHOMETPUUECKUMU BEITUNYNHAMM.
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Hcnonb3oBaTh TEOPEMbI CUHYCOB M KOCUHYCOB JIJISl HAXOKICHUS PA3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pelieHue
TPEYTOJILHUKOBY ), TPUMEHSThH UX MPU PEIICHUH FT€OMETPUUECKUX 3a/1a4.

Branets nousTUsMH mpeoOpa3oBaHUsl MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX Quryp. [lonb3zoBaThes
CBOMCTBaMHU MOA00MS MPOU3BOIBHBIX (DUTYP, YMETH BBIYUCIIATH IJTUHBI U HAXOAUTH YIJIbl Y TOJIOOHBIX Guryp. [IpumeHsTh
CBOMCTBA MOIO0MS B IPAKTUIECKUX 3a71adaX. Y METh IPUBOJAUTH MPUMEPHI MMOAOOHBIX (PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOpEeMamMu O TMPOW3BEICHUM OTPE3KOB XOpJ, O IMPOM3BEACHWU OTPE3KOB CEKYIUX, O KBajapaTe
KacaTeJIbHOM.

[Tonp30BaThCA BEKTOpPaMH, MOHMMATh WX TEOMETPUUYCCKUNA W (U3MYECKUN CMBICH, MPUMEHSITh WX B PEIICHUH
TCOMETPUUYECKHUX U QU3NUCCKHUX 3a/1a4. [[puUMEeHATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB I HAXO0XKICHHSI ITTUH U YTJIOB.

[Tonp30BaTHCS METOOM KOOPJAWHAT HA IUIOCKOCTH, IPUMEHSTH €0 B PEIICHHH T€OMETPHUYCCKUX M MPAKTUUCCKUX
3a/1a4.

Branets NOHATHSIMU NMPABUIILHOTO MHOTOYTOJIBHUKA, JITTMHBI OKPY>KHOCTH, JUTMHBI IYTH OKPY>KHOCTU M paUaHHOU
MEphI yIJia, YMETh BBIYUCIIATH TUIOMIAAL KpyTra U ero 4acteil. [[puMeHsaTh noiayueHHble YMEHUS B MPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (WK HEHTPBI) CAMMETPUH GUTYP, IPUMEHSTH IBMXKCHHS TUIOCKOCTH B MIPOCTEUIIINX CITydasiX.

[IpuMeHATh MOTyUYeHHBbIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJENH JIJIS 33a/lay peaibHOW KU3HU U
MIPOBOJIUTH COOTBETCTBYIOIINE BHIUUCICHUS C IPUMEHEHUEM TOI00US U TPUTOHOMETPpUUYECKUX (QYHKINN (TIONB3YACh, T]Ie
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

TEMATHUHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonnuectBo yacos
Ne HanmenoBanue pa3znenos u tem DnexTpoHHbIe (IU(PPOBLIE)
Kontponsn [IpakTnueckue
n/m MIPOrpaMMbl Bcero 00pa3oBaTebHbIE PECYPCHI
ble paboThI paboThI
[Ipocreiimre reoMeTpuYECKHe
1 burypsl u ux cBoiicrsa. zmepenue 12 1 bubmmorexa [OK
P ' P https://m.edsoo.ru/7f415e2e
TEOMETPUYECKUX BEJIUUUH



https://m.edsoo.ru/7f415e2e
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bubmuorexa [JOK
2 T 2 1
PEYTOIRHIIH 8 https://m.edsoo.ru/7f415e2e
3 OKpy’>KHOCTb U KpYT. 12 1 bubmumorexa [IOK
I'eomeTpuueckue nocTpoeHus https://m.edsoo.ru/7f415e2e
4 [TapannenbHble TpsIMbIE, CyMMa 12 1 bubnnoreka [HOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 I1 600 3 1
OFTOPCHHE, QDODIICHUE SHAMHA https://m.edsoo.ru/7f415e2e
OBHLIEE KOJIMYECTBO YACOB I10 67 5 0
I[MPOT'PAMME
8 KIIACC
KomnuectBo wacos
HaumenoBanue pa3nenoB u Tem KouTtpoin DneKTpoHHbIE (LIUPPOBHIE)
Ne n/mt [IpakTnueckue
MIpOrpaMMbl Bcero HbIE o0pa3oBaTenbHBIE PECYPCHI
paboThI
paboThI
N bubmuorexa [JOK
1 q 12 1
CTRIPEXYTOTBHHKH https://m.edsoo.ru/7f417e18
[Inomanes. Haxoxaenue miomanei
2 e IfOJfLHI/IKOB " i[/IHOFO FOJ‘?I-)IH?)IX 15 1 bubmmorexa [JOK
pey Y https://m.edsoo.ru/7f417e18
¢uryp. [Inomaau nogobHbIX Guryp



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

Teopema daneca u Teopema o

3 IPONOPIMOHATBHBIX OTPE3KaX 14 bubmmorexa [TOK
POTIOPIL P ’ https://m.edsoo.ru/7f417e18
N0JJ00HBIE TPEYTOIbHUKA
Teopema [Tudaropa u Havana bubnnoreka [HOK
4 10
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIi1bl B OKpY>KHOCTH. BriricanHble 1
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 bubnnorexa [HOK
KacarenbHble K OKPYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxHocTeit
. bubmuorexa [JOK
6 IT 600 3
OBTOPCHHE, ODODIICHHIE SHAHIH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O0 67
I[TPOIT'PAMME
9 KIIACC
KonnuecTBo gacos
HaunmenoBanue pa3nenoB u Tem OnekTpoHHbIE (IU(PPOBHIE)
Ne n/m Kontponen = IIpakTuueckue
IPOrpamMMbI Bcero o0pazoBaTeNbHbIE PECYPChI
ble PabOTHI
bu6 OK
1 BexTopsl 12 nommorexa [

https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
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5 JlexapToBBI KOOPAMHATHI HA 9 bubnmoreka [JOK
IIOCKOCTH https://m.edsoo.ru/7f41al2c
. Tpuronomerpus. Teopeg;bl . " BuGnorexa LIOK
KOCHHYCOB U CUHYCOB. Perrenu
y y https://m.edsoo.ru/7f41al2c
TPEYTOJILHUKOB
.| e,
by B Hu https://m.edsoo.ru/7f41al2c
Kpyra. Berauciienue monianei
bu6mmoreka [IOK
5 6
JBHsKCHUS I0CKOCTH https://m.edsoo.ru/7f41al2c
6 Mormisconne soommomenm 10 uGunotexa LIOK
P https://m.edsoo.ru/7f41al2c
OKPY>XHOCTHU
7 [ToBTOpenue, 06001IEHNE, 5 bu6nmoreka [JOK
CHCTEMAaTH3aLMA 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 67

ITPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM

INPOI'PAMMUBI
7 KIIACC
Kon o o
[IpoBepsieMbie IpeMETHBIEC PE3YIIBTAThl OCBOCHHUS OCHOBHON 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
IIPOBEPSIEMOTO obpasopas
pe3yabrara
6 I'eomerpus
Pacrio3HaBaTh HM3y4YeHHbIE I'€OMETPUUECKUE (PUIYphl, ONpPENENATh MX B3aUMHOE PACIOIOXKEHUE, H300pakaTh
6.1 Te€OMETPHUECKUE (PUTYPHI, BBITOIHATH YSPTEKHU IO YCIOBHUIO 33auu. MI3MepsATh TMHEWHBIC U YTJIOBBIE BETMYNHBL.
Pemarp 3a1aun Ha BBIYMCIIEHUE IMH OTPE3KOB U BEJIMYMH YIJIOB
6.9 Jlenatb rpyOyro OLIEHKY JMHEWHBIX M YIJIOBBIX BEIWYHMH MPEIMETOB B PealbHOM JKU3HHU, pa3MepOB MPUPOIHBIX
' 00beKkTOB. Pa3znnuaTh pazMepsl 3TUX 00BEKTOB MO MOPSAIKY BEIUYUHBI
6.3 CTpouTh 4epTEkKHU K TEOMETPUUECKHUM 3a7a4am
6.4 [Tonb30BaTbcs NMpU3HAKAMU PaBEHCTBA TPEYrOJIbHUKOB, UCIIOJIB30BATh MPU3HAKK U CBOWCTBA PaBHOOEIPEHHBIX
' TPEYTOJbHUKOB IIPH PEILIECHUH 3a7a4
6.5 [IpoBONTE JTIOTMYECKHUE PACCYKIECHUS C UCIOJIB30BAHMEM I'€OMETPUUECKUX TEOPEM
6.6 [Tonp30BaTbCsl MpU3HAKaMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEAMAaHbI, IPOBENEHHON K
' TUIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJILHUKA, B PEIIEHUH I€OMETPUUECKUX 3a1a4
6.7 OmnpenensaTs mapaieIbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOpBhIE 00pa3yeT ¢ HUMHU cekymias. OnpeaensiTs
' MapaJuIEIbHOCTh IPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSSHUN OT TOYEK OJHOM MPSAMON 10 TOYEK APYTOU MpsSIMOn
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6.8 Pemrate 3a1aun Ha Ki1eT4aToit Oymare
[TpoBOANTH BBIYUCICHUS M HAXOIMTh YMCIOBbIC M OYKBEHHBIC 3HAYCHHUS YIJIOB B F€OMETPUYECKUX 3a7adax C
6.9 UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJFHHKOB M MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH
NepEeCceYCHUH JIBYX MapaUIeIbHBIX MPSIMBIX CEKyIlIel. Pemars npakTnyeckue 3ajaui Ha HaX0KACHUE YTIIOB
5.10 Briazerp MOHSATHEM TIEOMETPHYECKOTO MECTa TOYEK. YMETh OIpPEACNsATh OUCCEKTPHUCY yIila M CepeIHHHBIIN
' NEPICHUKYJISAP K OTPE3KY KaK reOMETPHUYECKHUE MECTa TOUYCK
6.11 dopmyHpoBaTh OINpPECICHUS OKPY)KHOCTH M Kpyra, XOpIbl M JHaMeTpa OKPYKHOCTH, MOJb30BaThCS HX
' CBOMCTBaMH. YMETh IIPUMEHATH 3TH CBOWCTBA NIPU PEIICHUU 3a/a4
BriageTp NOHATHEM OMUCAHHOW OKOJIO TPEYrOJNbHHKA OKPYXKHOCTH, YMETh HaxoAuTh ¢€ ueHTp. Iloiabp3oBarhes
6.12 (bakTaMu 0 TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTrOJbHUKA IEPECEKAIOTCS B OJJHOIM TOUYKE, U O TOM, YTO CEPEINHHbIC
HEPIEHIUKYIISIPbI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJJHOM TOUKE
6.13 Brnanets moHsTHEM KacaTeNbHON K OKPYKHOCTH, TIOJIb30BaThCSl TEOPEMOH O MEPIIEHIUKYISIPHOCTH KacaTeIbHON 1
' paauyca, IpOBEAEHHOTO K TOUKE KacaHHsI
6.14 [Mosnp30BaThCs MPOCTEUIIIMMHU FEOMETPUISCKUMH HEPABECHCTBAMH, TIOHUMATh MX MPAKTUYCCKUI CMBICIT
6.15 [TpoBOANUTH OCHOBHBIC TEOMETPUYECKHIE IOCTPOCHHS C IIOMOIIBIO IIUPKYJIS ¥ JTMHEHKH
8 KJIIACC
Kon . .
- [TpoBepsieMbie TpeIMETHBIE Pe3yIbTaThl OCBOSHHS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETro

pe3yJnbTaTta

oOpazoBaHms
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6 I'eomerpust
6.1 Pacrnio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, IOJIb30BAaThCSI UX CBOWCTBAMH INpPU PEIICHUU
' reOMEeTPUUECKUX 3aa4
6.2 [IpuMmeHsTH CBOMCTBA TOUKU NIEPECEUEHMSI MEIUAH TPEYToJIbHUKA (LIEHTPa Macc) B PEILICHUH 3a]a4
Bnaners mnoHsATHEM cpeiHEH JHMHUM TpPEYrojbHUKAa W TpaleluH, MPUMEHSATh HX CBOICTBAa IPH pEIICHUH
6.3 reomeTpuueckux 3ajaad. Ilonap3oBarecs Teopemoilt daneca U TEOPEMOil O MPONOPLUUOHANBHBIX OTPE3Kax, IPUMEHSTh
WX JUIS PEUICHUS IPAKTUIECKUX 33124
6.4 [TpuMeHsTh PU3HAKK MTOI00MS TPEYTOJIBHUKOB B PEIICHUN T€OMETPUIECKUX 3a/1a4
[lonb3oBatbes Teopemoin Iludaropa st pemieHuss TEOMETPUYECKUMX U IpakThueckux 3aznad. CTpouTh
6.5 MaTeMaTHYECKYI0 MOJENb B IPAKTUYECKHX 331a4ax, CAMOCTOATENbHO JIeNIaTh YepTEX U HAXOIUTh COOTBETCTBYIOINE
JUTUHBI
65 Brnanets mOHATHSME CHHYCa, KOCHHYCAa M TaHT€HCA OCTPOTO yIJia MPsIMOYTOJBHOTO TpeyroibHuKa. [lomp3oBaTbes
' STUMH HOHATHAMM IS PEIICHUs MPAaKTHYECKUX 3a1a4
6.7 Bbraucnare (pa3auyHbIMU CIOCO0aMHM) TUIONIAAb TPEYTOJIBHUKA U IUIOLIAId MHOTOYTOJIbHBIX (pUTyp (IOIB3YsICh, T
' HE00X0IUMO, KaIbKYJISTOPOM). [[pUMEHSTh IOJy4eHHbIE YMEHUS B MPAKTHUECKUX 3a7adax
68 Brnaners NOHATHAMM BIMCAHHOTO U LIEHTPAJIBHOIO YIJIa, UCIOJIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yIiIax MEXIy
' XOpIamu (CeKYIIMMH) B yTIIe MEX/y KacaTelIbHOW U XOPAOH MPH PEIIeHHH T€OMETPHUECKUX 3a1a4
6.9 Brnanets NMOHSATHEM ONMMCAHHOTO YETHIPEXYTONBHHUKA, MPUMEHSITh CBOWCTBA ONMMCAHHOTO YETHIPEXYTOJHHHUKA TPU

pCUICHUHU 3a1a4
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HpI/IMeHSITL MOJIYUCHHBIC 3HAHWUA Ha IMPAKTHUKE — CTPOUTH MATCMATUUCCKHUEC MOJACIN Ul 3aaad peaanoix'I KH3HHU U

6.10 IIPOBOJIUTh COOTBETCTBYIOIIME BBIUUCIEHHS C MPUMEHEHHEM I[0A00Ms M TPUTOHOMETPUM (MONB3YACh, IJe
HE00XO0IUMO, KaIbKYJISITOPOM)
9 KJIACC
Kon . .
ITpoBepsieMble peAMETHBIE Pe3yJIbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOLIEro
IIPOBEPSEMOTO
oOpa3zoBaHHs
pe3yibTara
6 I'eomerpust
3HaTh TPUTOHOMETpPHYECKHE (YHKIMM OCTPHIX YIVIOB, HAXOAUTh C HUX TIOMOIIBI pa3IMYHBIE 3JIEMEHTHI
6.1 MPSIMOYTOJIBHOIO  TPEYrOJIbHUKA («pELIeHHE TMPSMOYTOJbHBIX TpPEyrojabHUKOBY). Haxomuts (¢ moMoIbko
KaJIbKYJISITOpA) JUIMHBI U YTJIbl JAJ1 HeTaOJUYHbBIX 3HAYEHUI
[Tonb3oBatbes (opMynaMu HPHUBEAECHHS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIECTBOM [UISl HAXOXKICHHS
6.2
COOTHOILIEHUH MEXIY TPUTOHOMETPUUYECKUMHU BEIMUYMHAMU
Hcnonb30BaTh TEOPEMbI CHHYCOB M KOCUHYCOB ISl HAX0XKJICHHS PAa3JIMUHBIX AJIEMEHTOB TPEYToJbHUKA («peleHne
6.3

TPEYTOJbHUKOBY ), IPUMEHSATDH UX MPU PEUICHUH FeOMETPUUECKUX 3a7a4
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Bragers moHsTHSAMEU mpeoOpa3oBaHus MOJAO0US, COOTBETCTBEHHBIX AJIEMEHTOB MON00HBIX ¢Guryp. [lonb3oBarbes

CBOWCTBaMH I000MSI MPOM3BOJILHBIX (PUTYp, YMETh BBIYMCIATH JIMHBI U HAXOIUTHh YIJIBl y MOAOOHBIX (QUTYD.

o4 [IpuMeHATh CBOWMCTBA MOMOOMS B MPAKTHYCCKUX 3a7avyax. YMETh NPHUBOJUTH MPUMEPHI IMOJOOHBIX (GUTYp B
OKPY’KaIOIIIeM MHUPE
65 [Tonp30BaTbcsl TeOpeMaMu O TPOM3BEICHWHU OTPE3KOB XOPZ, O TMPOU3BEACHHH OTPE3KOB CEKYIIUX, O KBaApare
- KacaTeJIbHOM
[Tob30BaThCs BEKTOpaMH, MOHUMATh MX T'€OMETPHYSCKHA W (DU3WYCCKHI CMBICI, NMPUMEHATh WX B PEIICHUU
6.6 TrCOMETPUYECKUX U (PU3MYecKuxX 3amad. [IpuMeHsATh CKalsipHOE MPOU3BECHNE BEKTOPOB ISl HAXOXKACHUS JUIMH H
yTJIOB
6.7 [Tonp30BaThbCsl METOJIOM KOOPJMHAT HA IJIOCKOCTH, MPUMEHATh €r0 B PEIICHUU I'€OMETPUYCCKUX M MPAKTHYCCKUX
- 3aa4
Bnaners NOHATHSAMU MPaBUIBHOTO MHOTOYTOJIbHUKA, IJTUHBI OKPY’KHOCTH, JUTMHBI AYTH OKPY>KHOCTU M paJlaHHOU
6.8 MEpHBI yria, yMETh BBIUMCIATH IUIONIAAb Kpyra U ero yacteil. [I[puMeHsTh MOody4YeHHbIE YMEHUS B MPAKTHUYECKUX
3ajJa9ax
6.9 HaxoauTs ocu mim HeHTpbl CHMMETpUH (pUTyp, TPUMEHSThH ABMXKEHHUS TIIOCKOCTH B MPOCTEUIITNX CITydasiX
[IpuMeHATH MOJTyYeHHBbIE 3HAaHUS HA MPAKTUKE — CTPOUTH MaTEeMaTHUYECKHUE MOJENHU JUIsl 3a7a4 PeabHOU KU3HHU U
6.10 MIPOBOAUTH COOTBETCTBYIOIINE BEIYUCIICHHS C TPUMEHEHHEM MTOI00MS U TPUTOHOMETPHUECKUX (DYHKIIMH (TTONB3YSCH,

r7ie He00X0UMO, KaIbKYJISITOPOM)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KITACC
Kon [IpoBepsieMblil 2JIEeMEHT coAep KaHUs

6 I'eomerpust

6.1 HavanbHuele nonsarus reomerpun. Todka, npsimasi, OTpE30K, Jyd. Yroi. Bunsl yriioB. BepTuKaibHbIe U CMEXKHBIEC YIUIBL.
' buccekrpuca yria. Jlomanas, MHOroyroyisHuK. [lapamienbHOCTh U IEPIEHIUKYIISPHOCTD IIPSIMBIX

6.2 Cummerpuunsle ¢purypbsl. OCHOBHBIE CBOMCTBa OceBOM cuMMeTpuu. [IpuMepsl CUMMETPUH B OKpY KalOIIeM MHUpe

6.3 OCHOBHbIE IOCTPOCHHUS C TOMOIIBIO LIUPKYJISA U TUHeHKu. TpeyronbHuk. Beicota, Meauana, OuccekTpuca, UX CBOMCTBA

6.4 PaBHOOeIpeHHBIN 1 pAaBHOCTOPOHHUH TpeyroyibHUKHU. HepaBeHCTBO TpeyronbHUKa

6.5 CBoilicTBa M IPU3HAKKU paBHOOEPEHHOTO TpeyroyibHuKa. [Ipu3Haky paBeHCTBa TPEYTOJbHUKOB

6.6 CaolicTBa ¥ PU3HAKY NapajljIeNIbHbIX IpsiMbIX. CyMMa yIJIOB TpeyrojibHUKa. BHENIHNE yIiibl TpeyrolbHHUKA

6.7 [IpsimoyronbHbIil TpeyroabHUK. CBONCTBO MEAMAHBI MPSMOYTOJIBHOTO TPEYrOJIbHHUKA, MPOBEIEHHOW K TUIIOTEHY3E.
' IIpu3Haky paBeHCTBA NPSAMOYTOJIbHBIX TPEYTOJBHUKOB. IIpsIMOYTONIBHBIN TPEYTOabHUK ¢ yIiioM B 30°

6.8 HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOH, Teopema O OOibLIeM yrie u
' 0o0JbIIEN CTOPOHE TpeyroibHUKA. [lepneHaAuKysp U HaKJIOHHAs

6.9 I'eomerprueckoe MecTo Touek. bruccekTpuca yria U CepeIMHHbBIN MEPIEHIUKYISAP K OTPE3KY KaK F€OMETPUUYECKHE MECTa
' TOYEK

6.10 OKpy»XHOCTb M KpyT, XOpJla U AUaMETP, UX CBOMCTBA. B3anMHoOe pacnosioxkeHue okpyxHOcTH 1 npsimoi. Kacarenbnas n
' cexylias K OKpyKHOCTHU

6.11 OKpy’KHOCTb, BIUCAHHAs B yroJl. BnucaHHas v onycaHHas OKPYKHOCTH TPEyTOJIbHUKA
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8 KIIACC
Kon [IpoBepsieMblIil AIEMEHT COJIEPAKAHUS

6 I'eomerpus

6.1 UYersipéxyronbHuku. [lapaienorpamm, ero Npu3Haku U CBOMCTBA

6.2 [IpsmoyronbsHUK, poM0, KBasipaT, UX PU3HAKKU U CBOICTBA

6.3 Tpamneuus, paBHOOOKast Tpaneuusi, €€ cBoiicTBa U npusHaku. [IpsmoyrosbHas Tpanenus

6.4 Meron yaBoenus Mmeauansl. LlenTpansHas cummerpus. Teopema daneca u TeopeMa 0 IpONOPLUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6. [Tono6ue TpeyroabHUKOB, Ko3dduiueHt nonodus. IlpusHaku momobus TpeyronbHukoB. [IpumeHeHue momobus mnpu
' pELIeHUH PaKTUYECKUX 3a7a4

6.7 DopMyIIbI TS TUIOIAN TPEYTOIBHUKA, TTapajiejiorpaMma, poMOa U Tparemnn

6.8 CaoiicTBa 1ionaaeit reomerpudeckux uryp. OTHOIEHKE TIIOMAAEH M0 I00HBIX GUTYP

6.9 Boruncnenue miomazneil TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIET4aToi Oymare

6.10 Teopema [Iudaropa. Ilpumenenue teopems! [ludaropa npu pemennn npakTHYECKUX 3a7a4

6.11 CuHyC, KOCHHYC, TAHT€HC OCTPOTO yrja MpsSMOYTOJBHOTO TpeyrosbHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
' Tpuronomerpuueckue ¢pyHkiuu yrios B 30°, 45° u 60°

6.12 Brnucannble v IEeHTpaJbHBIE YTJIbI, YTOJ MEXKIY KacaTeIbHOW U XOPI0i. YTIIbI MeXAY XOp/AaMHU U CEKYIIUMHU

6.13 Brnuicannble 1 onycaHHbIE YETHIPEXYTOIBHUKI

6.14 B3aumHoe pacnonoxenue 1Byx okpyxHocteil. Kacanue okpykHocteld. O01ue kacaTenbHble K IBYM OKPY>KHOCTSIM
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9 KIIACC
Kon [IpoBepsieMbIil 2JIEMEHT cOAEp KaHUs

6 I'eomerpust

6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPHUUECKOE TOXAeCTBO. DOpMyIIbl IPUBEICHUS

6. Pemenne tpeyronbHuMKOB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PelieHne mpakTHUeCKUX 3ajad C HCHOJIb30BAHUEM
' TEOpPEeMbI KOCUHYCOB M TEOPEMbI CHHYCOB

6.3 [IpeobpazoBanue mogoous. [1ogo0ne COOTBETCTBEHHBIX 3JIEMEHTOB

6.4 Teopema o mpou3BeieHUHN OTPE3KOB XOP/, TEOPEMBI O POU3BEJICHUH OTPE3KOB CEKYIIHX, TEOPEMa O KBapaTe KacaTeIbHOM

65 Bekrop, nnuHa (MOAYIb) BEKTOpa, COHANIPABICHHBIE BEKTOPHI, POTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJUTMHEAPHOCTh
' BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluy HaJl BeKTopaMu. Pa3ioxkeHne BeKTOpa Mo JBYM HEKOJUIMHEApHBIM BEKTOpaM

6.6 Koopaunats! BekTopa. CkansipHOe IPOU3BEACHNE BEKTOPOB, IPUMEHEHHUE [T HaXOKJCHUS JJIUH U YTJI0B

67 JlekapTOBbI KOOPJIUHATHI Ha IJIOCKOCTH. Y PAaBHEHUS NPSIMOM M OKPYKHOCTH B KOOPJMHATaX, MEepecedeHue OKpYKHOCTEH U
' IpSIMBIX. MeTOT KOOPIMHAT ¥ €T0 IPUMEHEHNE

6.8 [IpaBUIIBHBIE MHOTOYTOJIBHUKH

6.9 JlnuHa OKpyKHOCTHU. [ 'pagycHas 1 paguaHHas Mepa yriia, BRIYUCICHUE JUTHH AYT OKPYKHOCTEH

6.10 [Inomane kpyra, ceKTopa, cCerMmeHTa

6.11 JIBM>KEHMS IIJIOCKOCTH M BHYTPEHHHE CUMMETpUU GUryp (ieMeHTapHsle npeacrasienus). [lapamiensustii nepenoc. IloBopot
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ITPOBEPAEMBIE HA OI'3 1O MATEMATHKE TPEBOBAHHS K PE3YJIbTATAM OCBOEHUSI OCHOBHOH
OBPA30OBATEJBHOU ITPOI'PAMMbI OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

Kon
[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOrPaMMBbI
MPOBEPSIEMOTO

POBEp OCHOBHOT0 00111eT0 00pa3zoBanus Ha ocHoBe PI'OC
TpeOOBaHMS

YmMmenue OIICPpHUPOBATH INIOHATHAMU: MHOXKXCCTBO, TIOJMHOXKCCTBO, OIICPALIMHU HAA MHOKCCTBAMU, YMCHHUC OIICPUPOBATH
IIOHATUAMMU: rpacb, CBSI3HBIN rpa(b, ACPECBO, LUKII, MPUMCHATb HUX IPU PCIICHHUU 3aJad;, YMCHHUC HCIIOJIb30BAThb
rpa(bnqecxoe MpEACTABJICHUC MHOKCCTB JIs1 OIMKMCAaHUA PCAJIbHBIX IIPOUCCCOB U ﬂBHeHI/If/'I, IIpru PCIICHHUU 3ada4 U3
APYyrux y‘le6HI>IX npeaMETOB

YMeHue ONICpUPOBATh MOHATUAMU: OIPCACIICHUC, AKCHUOMA, TCOPEMaA, A0KA3aTCIILCTBO, YMCHHC PACIIO3HABATH

2 HCTHUHHBIC U JIOJKHBIC BBICKA3BIBAHUA, IIPUBOAXUTD IIPUMEPBI © KOHTPIPUMCEPLI, CTPOUTDH BBICKA3bIBAHWA U OTPULAHUSA

BbICKa3bIBAHUN

YMeHue onepupoBaTh MOHATUSMU: HaTypaJlbHOE YHUCIIO, MPOCTOE M COCTABHOE YMCIIO, NEIMMOCTh HaTypajbHBIX
quce, MPU3HAKK IeTTMMOCTH, IIEJI0€ YUCII0, MOJLYJIb YHCIa, OOBIKHOBEHHAs! IPO0b U IeCATHYHAs ApO0b, CTaHAAPTHBIH
3 BUJ 4HCJIA, PAlMOHAIBHOE YHWCIIO, UPPALMOHAJIBHOE 4YHUCIIO, apu(METHUYECKHIl KBaJIpAaTHBI KOpPEHb; yMEHHE
BBINOJIHATE JIEHCTBUS C YHMCIAaMM, CPAaBHUBATh U YHOPSAOYMBATH YUCIIA, MPEACTABIATh YHMCIA HA KOOPJUHATHOU

MIPSIMOM, OKPYIVISITh YHACIIA; YMEHHUE JI€JIaTh IPUKHUJIKY U OLEHKY PE3yJIbTaTa BHIYMCICHUI

YMeHue omnepupoBaTh MOHATHAMH: CTENEHb C ILEJIbIM IOKa3aTelleM, apu(pMETHUEeCKUHd KBaJpaTHBIM KOpEHD,
MHOTO4JIEH, ajredpanyeckas ApoOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTETEeHU OOJIbIIE €AUHUIIBL;
4 YMEHHE BBINOJIHATh Pacdy€Thl Mo QopmysiaMm, MpeoOpa3oBaHMs LENbIX, APOOHO-PALMOHAIBHBIX BBIPAKEHUH U

BBIpa)KCHI/Iﬁ C KOpHAMHU, PA3JIOKCHUEC MHOT'OYJICHA HA MHOXXUTCIIN, B TOM YHCJIC C UCTIOJIb30BAHUCM (I)OpMy.l'I Pa3HOCTH

KBaaApaToB U KBaJgpaTa CyYMMBI U Pa3HOCTH
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YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C OJJHOM IIEPEMEHHOM, YUCII0OBOE HEPABEHCTBO,
HEpaBEHCTBO C IEPEMEHHOM; yMEHHE pellaTh JIMHEHHbIE M KBaJpaTHbIE YPaBHEHUS, IPOOHO-pallMOHAJIbHbIE
YPAaBHEHUS C OJHOM IIEPEMEHHOM, CUCTEMBI JBYX JIMHEWHBIX YPAaBHECHUM, JIMHEHbIC HEPABEHCTBA U MX CHCTEMBI,
KBaJ[paTHbIE U JIPOOHO-pAIOHAJIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW, B TOM YMCJIE IPU pEIlEeHUH 3ahady U3
JAPYrUX IMPEeIMETOB U IPAKTUYECKUX 3aJad; YMEHHME MCIIOJIb30BaThb KOOPAWHATHYIO IPSAMYI0 U KOOPAHMHATHYIO

IINIOCKOCTDb IJIA I/1306pa)KeHI/IH pCIJ_ICHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB U CUCTCM

YMenue onepupoBarh NOHATHAMU: QyHKIMS, Tpaduk GyHKIUU, HYIH QYHKIHUU, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
MIPOMEXYTKH BO3pacTaHWs, YObIBaHHS, HAWOOJIbIIEC W HAWMEHBIIEE 3HAYCHUS (DYHKIHMH;, YMEHUE ONEPHPOBATH
MOHATUSIMHU:  TIPsIMasi  TPONOPLMOHAIBHOCTh, JIMHEHHAss (QYHKIUS, KBaaparuyHas (QyHKIHs, oOpaTHas
MIPOMOPIIMOHAILHOCTD, Mapaboiia, TurnepdoiIa; yMeHue CTpOUTh Tpadukud (QYHKIUN, UCTOIB30BaTh TPapUKU IS
OIIpEJICIICHUS] CBOMCTB MPOIIECCOB U 3aBUCHMOCTEH, JUIsl PEIICHHS 3a71a4 U3 JPYTUX yUYeOHBIX MPEJAMETOB U peallbHOU

KU3HH; YMCHHUC BbIPpAXATh (bOpMYHaMI/I 3aBUCUMOCTH MCXKY BCIIMUMHAMU

YMeHue onepupoBaTh MOHATUAMU: TOCJIEI0BATEILHOCTD, apU(PMETHIECKas U TeOMeTpUYecKas IPOrpeccuu; yMeHHe
HCI0JIb30BaTh CBOMCTBA M1OCIIEI0BATEIbHOCTEN, (POPMYIIBI CyMMBI M OOIIETO WiEHA [P PELEHUH 33a]1a4, B TOM YHCIIe

3aa4 U3 Apyrux y‘-Ie6HBIX npeaMEeTOB U peaﬂBHOﬁ KHU3HHU

YMmenue peliaTh 3aa4u pa3HbIX TUIIOB (B TOM YHMCJIC HA ITPOUCHTEI, 10JIM U YaCTU, JIBUKCHUC, pa60Ty, LCHY TOBApPOB
U CTOMMOCTBH IOKYIIOK M YCIIYyI', HAJIOTH, 3aa4u U3 obnactu YHOpaBJICHUA JTAYHBIMU U CEMEHHBIMU q)HHchaMI/I);
YMCHHUE COCTABJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U CHUCTEMBI IO YCJIOBUIO 3aJavd, HUCCICAOBATH

IMOJIYUYCHHOC PCUICHUEC U OLICHHUBATDh HpaB)IOHOJIO6HOCTI) MOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHSAMHU: (QUIypa, TOYKa, OTPE30K, MpsimMas, Jyd, JIOMaHas, Yyrojl, MHOIOYTOJbHUK,

TPCYTOJIbHUK, paBHOGCHpeHHHﬁ u paBHOCTOPOHHI/Iﬁ TPCYTOJIbHUKH, IMPAMOYT OJIbHBIN TPCYroJIbHUK, MCJHaHaA,
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10

OuCCeKTprca M BBICOTA TPEYTOJbHHMKA, YETHIPEXYTOJIBHUK, MapajuiesiorpaMM, poMO, MPsIMOYTOJbHUK, KBAJApar,
Tpamneuus; OKpy>kKHOCTb, KpYT, KacaTeIbHast; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU (pUrypamMu; yMEHHE pelaTh 3aauHu,
B TOM 4YMCJIC U3 IOBCEIHEBHOW JKU3HHM, HA HAXOXKICHHE I€OMETPUUYECKUX BEIMYUH C IPUMEHEHUEM H3YYEHHBIX

CBOMCTB (uryp u hakToB

YMeHue omnepupoBaTh MOHSATHSAMH: pPAaBEHCTBO (UTYp, PaBEHCTBO TPEYTrOJbHUKOB; MapauIeIbHOCTh H
MEPIEHAUKYIAPHOCTD TMPSMBIX, YTOJI MEXy MPSMBIMH, TEPIICHINKYJIISP, HAKIOHHAS, MPOEKIus, mogooue ¢uryp,
MOOOHBIE TPEYTrOJIbHUKH, CUMMETpPUS OTHOCHUTEIIbHO TOYKHM M MPSAMOM; yMEHHE pacro3HaBaTh PaBEHCTBO,

CHMMETPHIO U TIof00ue GuUryp, mapauieaTbHOCTh U NEPIEHANKYISPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATHIMU: JUIMHA, PACCTOSHUE, Yol (BeIMYMHA YIJIa, CAHYC M KOCUHYC YIJIa TPEYTrOJbHUKA),
IUIOLIA/1b; YMEHHE OLIEHUBATh pa3Mephl IPEIMETOB U 0OBEKTOB B OKPY’KAIOLIEM MUPE; YMEHHE IPUMEHATH (DOPMYJIbI
nepuMeTpa M IJIOU[aJd MHOIOYTOJbHHMKOB, JJIMHBI OKPYKHOCTH M IUIOIIAAM Kpyra, o0beMa MpsSMOYTOJILHOTO
napajuleJienuIe/a; yMEHUE INPHUMEHATh NPU3HAKM PpAaBEHCTBA TPEYTrOJBHHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroyibHuka, teopemy Iludaropa, TpUroHomMeTpuuecKue COOTHOLIEHMs Ul BBIYMCIEHUS JJIMH, PAaCcCTOSHUM,

Iontaaei

12

13

YMenue nzo0paxaTh IVIOCKHE (QUIYpbl U MX KOMOHMHAIMM, MPOCTPAHCTBEHHBbIE (QUIYpHI OT PYKH, C MOMOILBIO

qepTé)I(HBIX HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB I10 TCKCTOBOMY HJIM CUMBOJIbHOMY OIIMCAHUIO

YMmenue OIICpHUPOBATH IIOHATHAMU: IIPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT, KOOPAWMHATBI TOYKHU, BCKTOpP, CyMMa
BCEKTOPOB, MPOU3BCACHNE BEKTOPA HAa YUCJIO, CKAITAPHOEC IMPOU3BEACHHUE BEKTOPOB; YMCHUC NCII0JIB30BaTh BEKTOPHI U
KOOPAUHATHI IJI ITPEACTABJIICHUA JAHHBIX U pCHICHUA 3a/1da4, B TOM YUCJIC U3 APYTUX y‘-IeGHBIX npeaMEeTOB U peaHBHOﬁ

KHU3HU
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14

YMeHue onepupoBaTh MOHATHUSAMH: CTOJIOMKOBBIE W KPYTOBBIE JUArpaMMbl, TaOJIHUIBI, cpenHee apudmerndeckoe,
MeuaHa, HanOoJIbIIee U HAUMEHbIIee 3HAaUCHHs, pa3MaxX YMCIIOBOTO HA0OPa; YMEHUE U3BJIEKATh, HHTEPIPETUPOBATh
U TpeoOpa3oBbIBaTh MH(POPMAINIO, MPEICTABICHHYIO B Ta0JMIAaX W HA JAMAarpaMMax, OTPaKalolIyl0 CBOWCTBA H
XapaKTEPUCTUKH PEaJbHBIX MPOLIECCOB U SBICHUI; YMEHUE Paclio3HaBaTh M3MEHUYMBBIC BEJIMYMHBI B OKPYIKAIOIIEM

MHUpE

15

YMeHue onepupoBaTh IMOHATHUSAMU: CIy4yailHbIA ONBIT (CIy4allHBbIA SKCIIEPUMEHT), AJIEMEHTAapHOE COObITHE
(37eMeHTapHBIH MCXOJ) CIIy4aifHOrO OIbITa, cly4yaiiHOe cOOBITHE, BEPOATHOCTh COOBITHS; YMEHUE HAXOAWUTh
BEPOATHOCTH CIy4YailHBIX COOBITHI B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHUE peLIaTh
3aJjaud METOJIOM OpPIraHHW30BAaHHOIO mepedopa M C MCIOJIB30BAaHMEM IPaBUIIa YMHOXKEHHs; YMEHHE OLICHUBATh
BEPOATHOCTH pEaJIbHBIX COOBITUN U SBJIECHUH, MOHUMAaTh POJb MPAKTUYECKH JOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHI B OKPYXAOILIEM MUPE U B )KU3HHU; 3HAKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM

OOJIBIIINX YHCEI U €0 POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMmenue BBI6I/IpaTL MOAXOASIIUH H3yquHbIﬁ MCTOJ JIA PCHICHUA 3adavu, [IPUBOANUTH NPUMCEPBI MAaTCMATUYCCKUX
3aK0HOM€pHOCTeI\/JI B IIpUPOAC U KU3HU, paCllO3HABATH MPOABICHHUC 3aKOHOB MATCMATHKH B UCKYCCTBC, OIIUCBIBATH
OTACJIbHBIC BbIAAOIIHUECA PE3YJIbTAThI, ITOJYUCHHBIC B XOJAC PA3BUTUA MATCMATUKH KAaK HAYKU, IIPUBOANUTH IIPUMCEPHI

MaTE€MaTHYECKUX OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMHPHON UCTOPUU

INEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D ITIO MATEMATHKE

Kon IIpoBepsieMblii 37IEMEHT COJIEPHKAHUS
1 Yucna ¥ BEIYUCICHUS
1.1 Harypanbnble u nensie yucna. [IpusHaku 1e1MMOCTH HETbIX YUCE
1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MPOIIEHTHI, OECKOHEYHBIE TIEPUOTNUECKHUE TPOOH
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1.3 Parmonanbheie uncia. ApupMeTHuecKue onepanyuy ¢ palioHaAIbHBIMU YACIaMU

1.4 JeiicTButenbpHble yncia. ApudmMeTndeckue onepamnmy ¢ AeMCTBUTEIbHBIMU YHCIaMU

1.5 [TpubnmxEHHBIC BRIYUCIICHUS, TIPABUIIAa OKPYTICHHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa BIYMCICHUIN
2 AnrebpanyuecKue BHIPAKCHHS

2.1 BykBenHble BbIpakeHHsI (BbIPaXXKEHUS C IEPEMEHHBIMHU )

2.2 Crenens c 1enbM nokasareneM. CTeneHb ¢ pallioOHaIBHBIM Moka3areieM. CBOMCTBa CTETICHU

2.3 MHorouieHsl

24 Anrebpandeckas 1po0b

2.5 Apudmernaeckuii KOpeHb HATYpaJbHOUN cTeneHH. J[eHCcTBHs ¢ apupMETHYECKUMH KOPHSIMHU HATypAIbHOW CTETICHU
3 YpaBHEHUS U HEPAaBEHCTBA

3.1 Lenble u poOHO-panrioHaNbHbIe ypaBHEHUS. CUCTEMBI M COBOKYTHOCTH YpaBHEHUI

3.2 Lenbie u 1poOHO-paIoHAIbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

3.3 Pemenne TekCTOBBIX 33724
4 UucnoBbie OCTIEI0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opmyria CII0KHBIX TPOIIEHTOB
5 OyHKIMH
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@ynk1us, crnocoos! 3aaanus pyHkuuu. I'paduk Gynkmun. O6macTs onpeaesaeHus U MHOXKECTBO 3HaueHUH (ynkiun. Hymu

5.1. ¢ynkuuu. [IpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI (DYHKIIWH.
HauOosnpiee n HaumeHblee 3HaYeHUE GYHKIMN HA IPOMEKYTKE

6 Koopaunats! Ha IpsMOi U INIOCKOCTH

6.1 Koopaunaraas npsimas

6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus

7.1 I'eomeTpuueckue Gurypsl u UX CBOICTBa

7.2 TpeyronbHuK

7.3 MHOroyrojabsHUKU

7.4 OKpy’>KHOCTb U KpyT

7.5 W3mepeHune reoMeTpudeckix BEeJIMYUH

7.6 BexTopsl Ha TIOCKOCTH
8 BeposiTHOCTB 1M cTaTHCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHosxecTBa
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8.5 I'pads

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

— T'eometpusi: 7 - 9-e kiaccel: 6a30BbIi ypoBeHb: yueOHUK; 14-e n3nanue, nepepadbotannoe, 7-9 knacc/ Atanacsu JI.C.,
byty30B B.®., Kagomues C.b. u np., Akumoneproe ooduiectBo «M3narensctBo «IIpocBemenne»

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
— bubmmoreka LIOK https:/m.edsoo.ru/7f415e2e



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