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INOACHUTEJIBHASA 3ATINCKA

I'eomeTpus Kak OAVH M3 OCHOBHBIX Pa3/eiIOB IIKOJBHOM MaT€MAaTHKH, UMEIOIIUI CBOEH
LEJBbI0 00ECleYUTh M3yYE€HUE CBOWCTB M pa3MepoB (UIyp, MX OTHOILIEHUH U B3aUMHOE
pacrojOKEHUE, OMMPAETCSl Ha JIOTMYECKYIO, JT0KA3aTelIbHYI JIMHHIO. LIEHHOCTh W3ydeHusd
T€OMETPUH Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs 3aKII0YACTCS B TOM, YTO O0YYaIOIIUNACS
YUUTCSA TPOBOJAUTH JOKA3aTEIbHBIE DPACCYKIEHUS, CTPOUTH JIOTMUECKHE YMO3AKIIOUYECHMUS,
JIOKa3bIBaThb MCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJMTH
paccyXIeHHs «OT IPOTHBHOT0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpaTHbIE
YTBEPXKACHHUS.

Bropoil nenbro u3y4eHuss TeOMETPUU SBIIAETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPH
PEILICHNN KaK MaTeMaTUYECKHX, TaK U IMPAKTHYECKUX 3a/1a4, BCTPEUAIOIUXCS B PEAJIbHOU KU3HU.
OOyuaronuiics JOHKEH HAYYUTHCS ONPENEIUTh T'€OMETPHUECKYIO (UTypy, ONHCATh CIOBAMHU
JAHHBIN 4epTEX WM PUCYHOK, HAWTHU IUIONIA/1b 3€MEIBHOTO Y4acTKa, pacCUNTaTh HEOOXOAUMYIO
JUIMHY ONITOBOJIOKOHHOTO Ka0ens win TpeOyemble pa3Mepbl Trapaxka Ijs aBTOMOOHIIA. DTOMY
COOTBETCTBYET BTOpasi, BBIYMUCIUTEIbHAS JIMHUSA B M3ydeHUU reoMmerpuu. llpn pemenun 3agau
NPAaKTUYECKOTO XapakTepa 00ydJaromMNUCs YIUTCS CTPOUTh MaTeMaTHYECKUE MOJIEIH PeabHbBIX
JKU3HECHHBIX CUTyallud, IPOBOJMUTH BBIYKMCIEHUS W OLICHMBATH aJEKBATHOCTb IIOJYYEHHOIO
pe3yJibTara.

KpaiiHe BaxxHO NOJUEPKUBATH CBSI3U T€OMETPUU C APYTUMHM Y4E€OHBIMH NpEeAMETaMH,
MOTHUBUPOBATh  MCIIOJNB30BaTh  ONPEACICHHUS  TIeOMETPUYECKUX  GUryp ¥ IOHSATHIH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHUH B (pU3MKe U TEXHUKE. DTU CBSA3U HauboJee
SIPKO BUJIHBI B TeMax «BekTopel», «TpUroHOMETpUYECKHE COOTHOLIEHUS», «MeToa KOOpAUHAT»
u «Teopema ITucdaropay.

VYuebnblit kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIC Pa3/eibl COJCPKAHUS:
«['eomerpuueckne ¢urypsl W HX CBOWHCTBa», «lI3MepeHHE Te€OMETPUUYECKUX BEIUYMHY,
«/lexapToBBl ~ KOOpAMHATBl Ha  IIOCKOCTW», «BekTopel», «J/IBUXKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOIO0US.

Ha n3yuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B HeJel0), B 8 kiacce — 68 yacoB (2 daca B Hemeno), B 9 kiacce — 68 vyacoB (2 yaca B
HEJIETTIO).



COJEP)KXAHUE OBYYEHUA
7 KUIIACC

Hauanbubie moHsTus reomerpuu. Todka, mpsiMas, OTPE30K, Jyd. Yroj. Buasl yrios.
Beprukanbaeie W cMmexHble yribl.  buccektpuca yrna. JlomaHas, MHOTOYrOJIbHUK.
[TapamienbHOCTh U IEPHEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepbl cuMMeTpun
B OKPYXKaOIllEM MUDE.

OCHOBHBIE MOCTPOEHHUS C TOMOIIBIO UPKYJIA U JIUHEHKU. TpeyroapHuk. BeicoTa, Meanana,
OmcceKTpuca, NX CBOICTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa M TpHU3HAKM PABHOOEAPEHHOrO TpeyroyibHuKa. [Ipu3HaKuM paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMpU3HAKK NapajUIeNbHBIX NpsMbIX. CymMMma YriioB TpeyrojibHuKa. BHelrHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblii TpeyroapHUK. CBOMCTBO MeauaHbl IMPSMOYIOJIBHOTO TPEYrOJIbHHKA,
NpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBa MpPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsiMmoyrobHBIN TPEYTroJIbHUK C YoM B 30°.

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa o OOJIbIIEM YIiie U OONbIICH CTOpOHE TpeyronbHUKA. [lepneHIuKysp 1 HaKJIOHHAS.

I'eomeTpuyeckoe MecTo TOuYeK. buccekTpuca yria W CepeIVMHHBIA TEPHNEHIUKYISp K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy)XHOCTb U KpyI, XOpJla M JuaMeTp, MX CBOWCTBa. B3zamMHOe pacnosiokeHue
OKpY>KHOCTH U nipsamoid. KacaTenbHas U cexyias K OKpyHOCTH. OKpY>KHOCTb, BHUCAHHAS B YTOJI.
BnrcanHnas u onvcaHHasi OKPYKHOCTH TPEYTOJbHHUKA.

8 KUIACC

UYereipéxyronbuuku. Ilapamienorpamm, e€ro Hnpu3Haku M CBOMCTBA. YacTHble ciydan
napajuiesorpaMmMoB (IIPSMOYTOJIBHUK, poMO, KBaapar), WX MPU3HAKU M CBOMCTBA. Tparenws,
paBHOOOKas Tpamnenus, e€ cBoiicTBa M npu3Haku. [IpsMoyroapHas Tpamers.

Meron ynBoenusi meauanbl. llenTpanbHas cumMmerpus. Teopema Paneca u Teopema o
IPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue nMHUM TpEeyrojabHUKa U Tpaneunu. L{eHTp macc TpeyrojapHHUKa.

[Momobue TpeyronbHUKOB, Kodhdumment nogobus. [IpusHaku mogoOust TpeyroJbHUKOB.
[Tpumenenue mo1o6ust P PEHICHUH MPAKTUUYECKHUX 3a/1ad.

CroiictBa miomianeii reomerpudeckux ¢uryp. @opmynsl Ais TUIOMIAAN TPEYTONbHUKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMIAACH MOT00HBIX UTyp.

Brruncnenue niomianeii TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema ITudaropa. [Ipumenenne Teopems! [Iudaropa nmpu penieHnr TPaKTHYECKUX 3a7ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yrjia MNpsSMOYroJbHOIO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKACCTBO. TpuronoMerpudeckue GyHkiuu yrinos B 30, 45 u 60°.

BrnucanHble M LEHTpaJIbHBIE YIUIBI, YIOJI MEXKIY KAacaTeJIbHOM M XOPIOH. YTIbI MEXIY
XOpJlaMH U CEeKyIMMH. BucaHHble 1 ONMCaHHBIE YETHIPEXYTOJIBHUKU. B3anMHoe pacnonoxeHne
IBYyX okpyxHocTel. Kacanue okpyskHocteil. O01ue kacaTelbHbIe K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemienne TpeyrosbHUKOB. TeopemMa KOCHHYCOB U TeopeMa CHHYCOB. Pelienue
MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.



[Ipeo6pazoBanue momobwus. [1omo6me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BeIeHUU OTPE3KOB XOP, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYILHUX,
TeopeMa O KBaJipare KacaTeJbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBlIE€HHbIE BEKTOPHI, MPOTHUBOIMOIOKHO
HaIlpaBJEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalUd Haj
BeKTopaMHu. PaznokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BEKTOpA.
CKa.H}IpHOG MPOU3BCACHUC BCKTOPOB, IPUMCHCHUC IJIA HAXOXKICHUA JJIMH U YTIJIOB.

JlekapTOBbl KOOpPAWMHATHI Ha IUIOCKOCTH. YpPaBHEHUA TNPSMOA M OKPYXHOCTU B
KOOpJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPsAMBbIX. MeToa KOOpAUHAT U €T0 MPUMEHEHHE.

[TpaBusibHBIE MHOTOYTOBHUKHU. [lJIMHA OKpYyKHOCTU. ['pajycHas U pajuaHHas Mepa yria,
BBIYHCIICHHE JITUH AYT OKpyx)HocTel. [lmomans kpyra, ceKTopa, CerMeHTa.

JIBuKeHMsI TIIOCKOCTH U BHYTPEHHUE CUMMETPUH QUTYp (3JIeMEHTapHbIE MPECTaBICHNU).
[TapamiensHbii nepenoc. I10BopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOTPAMMBI YYEBHOI'O
KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHS MpOrpaMMbl y4deOHOro Kkypca «l'eomeTpusi»
XapaKTePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOSAIIEMY POCCUHCKOM MAaTeMaTHUKH,
LHEHHOCTHBIM OTHOILIEHWEM K JOCTH)KCHHSIM POCCHICKMX MAaTeMaTUKOB M POCCUUCKOU
MaTeMaTHYeCKOU IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/DKGHI/Iﬁ B IPYIrux HayKax U MPUKIAOAHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allud ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAAaHCKOTO oOmecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O6CY)K,Z[CHI/IIO ITHUYCCKHUX HpOGJ’IGM, CBA3AaHHLIX C NPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ
HAyKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpya0BO€E BOCHIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PELICHUH MPAKTUYECKUX 337ad MaTeMaTU4YeCKOil
HAIPABIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEMATHUYECKOTO 0Opa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢ecCHOHANbHON AEITEIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHI,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIbHOW TpPAaeKTOPHUH 00pa3oBaHUs W
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTMYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY U O3CTETHUYECKOMY BOCIPHUSATHUIO MaTEMaTHYECKHX
00BEKTOB, 33124, PEHICHH, PacCyKIEHUH, YMEHUIO BUJIETh MATEMAaTUIECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTale B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA UYCJIIOBCKA, IPUPOABLI U OGH.[GCTBa, IIOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKOM MAeATeIbHOCTH, ATAaloB €€ pa3BUTUS U
SHAYUMOCTHU JJId PA3BUTHA HUBUIN3AlIUN, OBJIAACHUCM SI3BIKOM MATCMATHKU U MaTeMaTHYEeCKOHU
KyJIbTYpOH Kak CpeICTBOM TIIO3HAHHWS MHUpPA, OBJAJCHHEM MPOCTEHIIMMH HaBbIKaMU
HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

6) pusznyeckoe BocnuTanue, opMHUpPOBaAHUE KYJIbTYPbI 310POBbSA M IMOIIMOHAJIBLHOIO
Os1aromosyqust:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHUECKHUE 3HAHUSI B UHTEPECAaX CBOETO 3/10POBbsI, BEJCHHS
310pOBOTO 00pa3a *U3HU (30pOBOC MUTAHUE, COATAHCHPOBAHHBIA PEXKHUM 3aHATHH M OTIbIXA,
perynsipHasi ¢puznueckas aKTHBHOCTH), COPMHPOBAHHOCTHIO HaBBIKA peIIeKCUH, TPU3HAHHEM
CBOETO IMMpaBa Ha OIMIMOKY U TAKOTO K€ TpaBa JPYTroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpHGHTaHHGﬁ Ha MPUMCHCHUC MATCMATUUCCKUX 3HAHUU IJid pCHICHUSA 3a1a4 B 06HaCTI/I
COXPAHHOCTH OKpYXKarolle cpesbl, MJIAaHUPOBAaHUS IOCTYNKOB M OLIEHKHM HUX BO3MOXKHBIX
MOCTIEACTBHIA ISl OKPY’KAIOIIEH cpeibl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJOTHYECKHIX
npoOJIeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHAIOMMMCS YCJIOBUSM COLMAJIBLHOI M MPUPOTHOM CpPeabI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€PE3 MPAKTUUECKYIO HEATENBLHOCTh, B TOM YHCIIE YMEHUE YUYUTHCH y APYTUX
Jtofiel, mpuoOpeTaTh B COBMECTHOW NIEATENIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OIIBITA IPYTUX;



HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHUM, B TOM 4ucie (HopMyTupoBaTh UICH,
HOHATUS, TMIIOTE3bl 00 00BEKTaxX U SABJICHHSX, B TOM YUCIIE PaHee HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATD CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTHPOBaTh MPUHUMAaeMble DPEUICHUS M JCHCTBHS,
(opMynHpOBaTh M OLIEHUBATH PUCKHU U MTOCIEACTBUSA, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBIBISITH M XapaKTEPU30BaTh CYIIECCTBEHHBbIC NMPHU3HAKA MATEMATHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OINpEAENeHUs MOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIUN, OCHOBAHUS JJis 0000IIeHUs 1
CpaBHEHHUSI, KpUTEPUU MTPOBOAUMOIO aHAIIN34;

® BOCIPHHUMATH, (HOPMYIHPOBATH M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHbIC, eAMHUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIIBIATH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOpPEUHs B (aKkTax,
JNaHHBIX, HAOMIOACHUSIX W YTBEPKACHMSIX, MpeliaraTb KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

e JlenaTh BBIBOJBI C UCIOJB30BAHHEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX M MHAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

e pa30uparh I0KA3aTeIHCTBA MATEMATHUECKUX YTBEPKACHUN (MIPSIMBIC U OT IPOTUBHOTO),
MPOBOANTH CAMOCTOSATEIBHO HECIOXKHBIE JI0Ka3aTeIhCTBA MAaTeMAaTHYECKUX (HaKTOB,
BBICTpauBaTh apryMEHTallI0, NMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BEIOMpaTh crmocod pemieHUss y4eOHOM 3amaud (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BbIOUpaTh HanboJsiee MOAXOISAIINNA C YIETOM CaMOCTOSITENIbHO BBIJEIECHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareJnLCKHeE AelCTBHUA.

® CIOJNIB30BAaTh  BOMPOCHI  KaK  HCCIEAOBATEIbCKUNA  WHCTPYMEHT  TIO3HAHHS,
(dbopMyIUpOBaTh BOIMPOCHI, PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSITEIEHO
yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHCHHE,

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBJICHHOMY IUJIaHY HECJIOXKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIISIOBAHUE 10 YCTAHOBICHHUIO OCOOCHHOCTEH MaTeMaTHYeCcKoro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;

®  CaMOCTOSTEIHHO (POPMYIHUPOBATH 0OOOIIEHUS M BEIBOJBI 110 PE3y/IbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUs, HMCCIEAOBAaHUS, OIICHUBATH JOCTOBEPHOCTh TMOJYYCHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OIIEHNI;

® MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MIPOIECCA, & TAKKE BBIIBUTAThH MPEIIOI0KEHUS O
€ro Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

®  BBIBISTH HEAOCTATOYHOCTh U M30BITOYHOCTh MH(DOPMALIUU, JAHHBIX, HEOOXOTUMBIX JIJIs
pelIeHHs 3a/1a4H;

e BBHIOMpATh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH M HMHTEPIPETUPOBATH HH(MOPMALIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

e BBIOMpaTh HopMy TpeaCcCTaBICHHUS HHPOPMAIMN U WILTIOCTPUPOBATH pelIaeMble 3aauu
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIMSIMH;



OLICHUBATh HAAEKHOCTh MH(OPMAIIUK 10 KPUTEPUSAM, MPEIUIOKEHHBIM yYUTEIeM WIH
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHHBepcaJIbHble YUeOHbIe JeHCTBHUA:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXJCHUS B COOTBETCTBHM C YCIOBUSMHU M LIEISIMHU
oOmieHusi, SICHO, TOYHO, TPAaMOTHO BbIpaXaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS MO XOJy PELICHMs 3a/a4d, KOMMEHTHPOBAThH
MOJTYYECHHBIN pe3yybTaT;

B X07ie 00CY>KIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOil TeMbl, IPOOIEMBI,
pelaeMoi 3a/1aun, BHICKA3bIBaTh U/IE€H, HAIlCJICHHbIE HA MOMCK PELICHUS, COMIOCTABIISATh
CBOM CYXKJIEHUS C CY>KICHUSMU IPYTUX YYACTHUKOB JUANOra, 0OOHapyKUBaTh pa3aIndnue U
CXOJICTBO TO3MLIMH, B KOppeKTHOH (opme (opMmynupoBaTh pasHOTIacus, CBOH
BO3PaKEHUS;

NPECTaBIATh PE3YJAbTAaThl PEIICHUS 3a7ayd, SKCIIEPUMEHTa, MCCIEAOBAHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaATh (opMaT BBICTYIUIGHHS C Y4ETOM 3a/ad NPE3CHTAMU U
0COOEHHOCTEN ayIUTOPHH;

MOHUMAThH M UCIOIh30BaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ MHANBUAYAILHON pabOThI pH
peleHrH yueOHbIX MaTeMaTHUECKUX 3a/a4;

NPUHUMATD 11eJIb COBMECTHOM AESITENbHOCTH, IJIAaHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pactipeaeysaTh BUABI padOT, TOTOBAPUBATHCS, 0OCYX AATh MPOIECC M PE3YIbTAT
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/ICH;

Y4acTBOBaTh B TPYMNIOBBIX opMax padboThl (00CYKACHUS, 0OMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHUE), BBHITIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JICHCTBHS
C IpYTrUMH WIEHaMU KOMaH/Ibl, OLICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMII MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

CaMOCTOSITENIFHO COCTABJIATh IUIAH, aJTOPUTM pelIeHHs 3agadd (WIM ero 4YacTh),
BBIOMpPATh CIOCOO pemIeHuss ¢ YYETOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTHUPOBATH BAPHUAHTHI PEIICHUM C Y4ETOM
HOBOI MH(pOpMAITHH.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:

BIIAJICTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIlecca M pe3ysbTara perieHus
MaTeMaTH4YeCKOM 3a1adu;

HpGI[BI/II[eTI: pr,Z[HOCTI/I, KOTOpBIe MOI‘yT BO3HI/IKHYTI> HpI/I peH_IeHI/II/I 3aJa4yl, BHOCUTH
KOppeKTI/IBI:I B ACATCIBHOCTh HAa OCHOBE HOBBIX OGCTOHTGHBCTB, HaﬁﬂeHHBIX OH_II/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHHUBATh COOTBECTCTBHUC pe3yJ11>TaTa ACATCIIBHOCTHU HOCTaBHeHHOﬁ e u yCHOBI/IHM,
O6’b$ICH$ITI> HpI/I‘II/IHBI JOCTHXKCHUA UJIN HCOAOCTHXKXCHUA 1ICIIU, HAXOAUTH OI_HI/I6Ky, JdaBaThb
OIICHKY IPHOOPETEHHOMY OTIBITY.

INNPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOydeHuss B 7 kJjacce OOydYaIOMMICS TMOJYYUT CICAYIOIIUE TPEIMETHBIE

pe3yJbTaThI:

Pacno3naBaTh M3y4yeHHBIE TeOMETpUYECKHE (UTYpBl, ONpENeisiTh HX B3aUMHOE

pacrosiokeHue, U300paxkaTb reoOMeTpHUECKUE (PUTYPHIL, BHITTOIHATH YEPTEKH MO YCIOBHIO 3a1a4H.
W3MepsATh NTMHEHWHBIC W YTJIOBBIC BEJIUYMHBI. PelraTe 3a1aud Ha BBIYMCICHUE JJIUH OTPE3KOB U
BEJIMYMH YIJIOB.



Jlenats rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYWH MPEIMETOB B PEAIbHOM KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznmuyars pa3Mepbl 3TUX 0OBEKTOB 10 MOPSIIKY BETHUHHBI.

CTpouTh 4epTexu K reOMETPUUECKUM 3a]a4aM.

[lonb30oBaTbcs NpHU3HAKAMHM PAaBEHCTBA TPEYIOJIBHUKOB, HCIOJIB30BaTh IPU3HAKU U
CBOICTBa paBHOOGIPEHHBIX TPEYTOJIBHUKOB MPU PEUICHUH 3a/1a4.

[IpoBOINUTH TOTMYECKHUE PACCYKIECHHS C HCIOJIb30BAHMEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCcsi MpU3HAKaMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJbHOIO TPEYTrOJIbHHKA, B PELICHUH
reOMETPUUYECKHX 3a/au.

Onpenensath NapauieTbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. Onpenensars nNapajyieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHI OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MpsIMOM.

Pemats 3amaun Ha KieT4aroi Oymare.

[IpoBoAWTHL BBIYMCIEHUS W HAXOAWThb YHUCIOBbIE U OYyKBEHHBbIE 3HAYEHUS YIJIOB B
FeOMETPUUYECKHX 3aJlayaxX ¢ UCIOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX MPU MIEPECEUCHUH ABYX MapalIebHbIX MPSAMBIX ceKymiel. Pemars
MpaKTUYECKHE 3a7]a4H Ha HAXO0XKJICHHUE YTJIOB.

Brnaznerp moHATHEM T€OMETPUYECKOTO MECTA TOUEK. ¥ METh ONpeAesiTh OUCCEKTPUCY yIiia
Y CEepPEeIUHHBINA MEPIEHIUKYISIP K OTPE3KY KaK FEOMETPUUECKHE MECTa TOYEK.

@opMynMpOBATH ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbpl M JHAMETPAa OKPYKHOCTH,
MOJIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSATH 3T CBOKWCTBA IIPU PELIEHUH 3a1a4.

Branete MOHATHEM ONMMCAHHON OKOJIO TPEYIOJbHHUKA OKPYXHOCTH, YMETh HaXOIUTh €&
neHTp. [loap30BaThCs pakTaMu O TOM, YTO OMCCEKTPUCH YIIIOB TPEYTOJBHHUKA IMTEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE NEPIEHIUKYJIAPbl K CTOPOHAM TPEYTroJbHUKA
IIEPECEKAIOTCS B OJIHOM TOUKE.

Brnanerp mnoHSATHEM KacaTelbHOM K  OKPYXHOCTH, IIOJb30BaThCSI TEOPEMOM O
NEepPHEHANKYISIPHOCTH KacaTebHOM U pajinyca, MPOBEAEHHOTO K TOUKE KacCaHUs.

[lonb30oBaTbcs MPOCTEMIIMMHM TE€OMETPUYECKUMU  HEPaBEHCTBAMM, IIOHMMATh HX
IIPAaKTUYECKUM CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS ¢ TOMOILBIO IIUPKYJIS U TUHEHKH.

K xonmy oOydenuss B 8 kjacce oOy4aromuiicss TMOTYyYUT CIEAYIOIIHUE IPEAMETHBIC
pe3yabTaThI:

Pacnio3naBath OCHOBHBIE BHJblI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTBI, MOJIb30BAaThCA HX
CBOMCTBAMH IPU PEIICHUU T€OMETPUYECKUX 3a1a4.

[IpuMeHSITh CBONCTBA TOYKH IEPECEUEHUs] MeIuaH TpPEyroilbHUKAa (IEHTpa Macc) B
peuieHuu 3aay.

Bnaners nonsitTueM cpeaHel JIMHUM TPEYTrOJdbHUKA U Tpaneluu, MPUMEHSATh UX CBOICTBA
NPy pEIICHUH TreomeTpuueckux 3aaad. llonb3oBatbesi Teopemoir @aneca U TEOpemMoll O
MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JUIsl pELICHUs TPAKTUUECKUX 3a/1a4.

[TpuMeHsTh NPU3HAKU MTO100US TPEYTOJIBHUKOB B PEIICHUH T€OMETPHUUECKHX 3a/1au.

[Tonp3oBaTbes Teopemotii [Iugaropa 11 pereHus reOMETPHUECKUX M IMPAKTHUECKUX 3a/1a4.
CTpouTh MaTeMaTHYECKYIO MOJIENb B MPAKTUYECKUX 33/1a4axX, CAMOCTOSTENBHO J1€JIaTh YEPTEK U
HaXOJIUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnanete NOHATHAMM CHUHYCAa, KOCMHYCAa M TaHI€HCa OCTPOrO yria MpsSMOYTOJIbHOTO
TpeyroyiibHUKA. [101630BaThCA STUMU MOHATUSAMHU JIJIS1 PEIICHUS] PAKTUYECKUX 3a/a4.

Beraucnsate  (pa3auvHBIME - CIOCOOAMH)  IUIOMIQAL  TPEYroJbHUKA W IUJIOMIATH
MHOTOYTOJBHBIX ~ (GUryp (MONB3yACh, THE€ HE0OXOomuMO, KalbKylsTopom). lIpuMeHATH
MOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3aa4aXx.

Bianerp NOHATHUSMHM BIOUCAHHOTO M LEHTPAJIBHOTO YIJa, HCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yIiax, yriaax MexJIy XopJaMu (CEKYIIMMU) U yIiie MeXly KacaTelbHOU U XOpI0i pu
pelLIeHUN TeOMETPUYECKUX 3a]1ay.



BHaI[eTI: IIOHATHUEM OIIMCAaHHOI'O ‘IGTBIpéXYTOJIBHI/IKa, NMPUMCHATH CBOMCTBa OIIMCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEUICHUH 33/1a4.

HpI/IMeHSITI: MOJIYYCHHBIC 3HAHUA HA MNPAKTUKC — CTPOUTHL MATCMATUUYCCKHUC MOACIINU IJIA
3aJa4 peajbHON KU3HHU U IPOBOJAUTH COOTBETCTBYIOLINE BBIUMUCICHHS C TPUMEHEHUEM MO00us
U TPUTOHOMETPHH (II0JIB3YACH, II€ HEOOXO0AUMO, KaTbKYISATOPOM).

K xoniy oOydeHuss B 9 kJjacce 0OOydYarOMMICS TOJYYUT CICAYIONIUE TPEIMETHBIE
pe3yabTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIUU OCTPBIX YTIIOB, HAXOJUTH C X MOMOIIbIO Pa3IMUHbIE
AJIEMEHTBHI TMPSMOYTOJBHOTO TPEYroJbHUKA («PELICHWE MPSIMOYTOJIBHBIX TPEYrOIbLHUKOBY).
HaxoauTsb (¢ TOMOIIBIO KANbKYISTOPA) JUIMHBI M YTJIbI ISl HETAOJIWYHBIX 3HAUCHUH.

[Tonp30BaTbes popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUTSL HAXOKICHHSI COOTHOIICHUN MKy TPUTOHOMETPUUECKUMH BEIMYMHAMH.

Hcmonb3oBarth TCOPCMbI CMHYCOB U KOCHUHYCOB JJIsI HAXOXACHUS PA3JIMYHBIX 3JICMCHTOB
TpPEeyrojbHUKa («pelIeHue TPEyroJbHUKOBY»), MPUMEHITh MX MPU PEIICHUU TeOMETPUUYECKUX
3a/1au.

Brnaners nonstusMu npeodpazoBaHusi MoJ00HUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. [Tonp3oBaTbesi CBONCTBAMHU 110100UsI IPOU3BONIBHBIX (DPUTYDP, YMETh BBIYUCIATH AJIUHBI U
HaXOJUTh YIJbl Y Mo00HBIX Quryp. Ilpumenars cBoiicTBa moao0us B MPaKTUYECKUX 3a/1adax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPY>KaIOLIEM MUPE.

[Tonb30BaThbcs TeOpeMaMu O MPOU3ZBEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUU OTPE3KOB
CEKYIINX, O KBaJipaTe KacaTeabHOM.

[Tomp30BaThbCcsi BEKTOpaMH, TOHUMATh HMX T'E€OMETPUYECKHH M (U3UYECKUN CMBICI,
OPUMEHATh MX B PEUICHUHM TE€OMETPUYECKUX W (u3nyeckux 3anad. [IpUMEHATH CKaspHOe
MIPOU3BEICHNE BEKTOPOB AJI1 HAXOXACHUS JUIUH U YTJIOB.

Ilonp30BaTbcsa MCTOAOM KOOPAWHAT Ha IUIOCKOCTH, IMPUMCHATH €TI0 B PCHICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

BHaI[eTI: IMOHATHUAMU TTPAaBUIILHOTO MHOTOYI'OJIbBHUKA, NJIUHBI OKPYXHOCTH, JJIMHBI OYI'U
OKPYXKHOCTH M paJdaHHOM Mepbl YIjla, YMETh BBIYHMCIATH IUIOIIAAL Kpyra M €ro 4YacrTew.
[IpuMeHATH MOJIydEHHBIE YMEHUS B IIPAKTUYECKUX 3a1a4dax.

Haxoauth ocu (MM LEHTPBI) CUMMETpUH (UTYp, TPUMEHSATH ABM)KEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[TpuMeHsTh MOMyYyeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMaTH4YEeCKHE MOJEIH IS
3aa4 peaHBHOﬁ JKU3HHU U IPOBOJAUTH COOTBCTCTBYIOIIUC BBIUYUCIICHUS C TPUMCHCHUCM HO,Z[O6I/ISI
Y TPUTOHOMETPHUECKUX (PYHKITUH (TIOJIB3YACH, € HEOOX0IUMO, KATbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Y HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ NporpaMMEl Beero K0611Tp0.111>nble HpﬁaKaneCKne 06PA30BATEIbHbBIC
padoThbI padoTsI pecypesI
L | Do owerpe g | Butmores 110K
i P https://m.edsoo.ru/7f415e2e
TCOMCTPHUICCKUX BCININH
bubmunoreka LIOK
2 TpeyrobHuiH 22 . https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE TPsIMBIE, CYMMa YIJIOB 14 1 bubmuotexa [JOK
TPEyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb U KpYT. [ 'eomeTprueckue 14 1 bubmmoreka [JOK
MIOCTPOCHHMSI https://m.edsoo.ru/7f415e2e
. bubmuoreka [{OK
5 [ToBTOpeHue, 06001IeHNEe 3HAHUN 4 1 hitps://m.edsoo.ru/7f415e2¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

ITPOTPAMME




8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m HporpaMmbi Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0Bpa3oBATETBHbIC
padoThI padoThI pecypebi
. bu6mmoreka [IOK
. HeTbipexyroabHukH 12 . https://m.edsoo.ru/7f417e18
2 ponoptona oTpesax, motoGme 15 ) Bubmotera LIOK
poropil p > 1104 https://m.edsoo.ru/7f417e18
TPEYTrOJAbHUKHU
3 oo dur 14 1 bubmorexa I[TOK
peyr T M https://m.edsoo.ru/7f417e18
[Tnomaau momgo6HBIX Guryp
4 Teopema ITudaropa u Hauana 10 1 bubnmoreka [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VY1l B OKpYKHOCTU. BriicanHsie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 bubnuotexa [JOK
KacatenpHubie k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEH
. bu6mmoreka [IOK
6 [osropenne, 0bodmenue snanuii 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

ITPOTPAMME




9 KJIACC

KouaunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne n/m OpPOrpaMMbL Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pA30OBATENBHBIE
padoThI padoTshI pecypebi
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubnuoteka [JOK
CHUHYCOB. Perienue TpeyroiibHUKOB https://m.edsoo.ru/7f41al2c
[TpeoOpazoBanue mogo0wMs. Butmiorexa [[OK
2 MeTpudeckre COOTHOIIICHUS B 10 1 https:/m.edsoo.ru/7f41al2c
OKPYKHOCTH — '
bubmunoreka LIOK
3 Bexropet 12 . https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
4 JlekapTOBBI KOOPAVHATHI HA MIJIOCKOCTH 9 1 https://m.edsoo.ru/7f41al2c
;| Doemmecororomu e | Bumores 110K
24 tHanb kpyra- https://m.edsoo.ru/7f41al2c
Brruncnenune mioniaaeit
6 JIBHOKCHUS TIOCKOCTH 6 bubmorexa HOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IEHNE, 7 5 bubmunoreka LIOK
CHCTEeMaTHU3anus 3HaHUI https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 68 6 0

ITPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Ne KoanuectBo yacoB Jara DJIeKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero Kontpoabnbie IIpakTuueckue wysenus o0pasoBaTejbHbIe
padoTbI padoThI pecypchbl
1 IIpocreiine reoMeTpUIECcKue 1 Bu6muotexa [JOK
00BEKTHI https://m.edso0.ru/88660b724
2 MHOroyrosiabHuK, JJoMaHast 1 bubmorexa LIOK
’ https://m.edso0.ru/8866ch6a
3 CMexHbIe U BEpTUKAJIbHBIE 1 Bu6muotexa [JOK
YTJIBI https://m.edso0.ru/8866¢5c0
4 CMexHbIe U BEpTUKAJIbHBIE 1 Bu6muotexa [JOK
YTJIBI https://m.edso0.ru/8866¢7be
5 CMexHbIe U BEpTUKAJIbHBIE 1
YTIIBI
6 CMexHbIe U BEpTUKAJIbHBIE 1
YTJIBI
7 CMexHbIe U BEpTUKAJIbHBIE 1
YTIIBI
8 CMexHbIe U BEpTUKAJIbHBIE 1
YTJIBI
N3mepenne IMHENHBIX U
9 YTJIOBBIX BEJIMYUH, BHIYHCIICHUE 1
OTPE3KOB U YIJIOB
10 yoaomen semmamn sacrcne 1 Bubmotera LIOK
’ https://m.edso0.ru/8866c3ea
OTPE3KOB U YIJIOB
N3mepenne IMHENHBIX U
11 YTJIOBBIX BEJIMYWH, BEIYUCIICHHE 1
OTPE3KOB U YIJIOB




12

N3mepeHne IMHENHBIX U

YTJIOBBIX BEJIMYWH, BEBIYUCIICHUC

OTPE3KOB H YIJIOB

13

[lepumerp u miaomags Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

14

[lepumerp u miaomags Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

15

IlonsiTHE O paBHBIX
TPEYrOJIbHUKAX U IEPBUYHBIE
IIPEACTABJICHUS O PABHBIX

¢durypax

but6mmoreka [IOK
https://m.edso0.ru/8866ce80

16

Tpu npuszHaka paBeHCTBA
TPEYTOJILHUKOB

but6mmoreka [IOK
https://m.edso0.ru/8866d1fa

17

Tpu npuszHaka paBeHCTBA
TPEYTOJILHUKOB

but6mmoreka [IOK
https://m.edso0.ru/8866d34e

18

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

Bbubmunoreka LIOK
https://m.edso0.ru/8866e01e

19

Tpu npuszHaka paBeHCTBA
TPEYTOJILHUKOB

20

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

21

Tpu npuszHaka paBeHCTBA
TPEYTOJILHUKOB

but6mmoreka [IOK
https://m.edso0.ru/8866e88e

22

[Ipu3Haku paBeHCTBA

IIPSIMOYT'OJIBHBIX TPEYTOJILHUKOB

23

IIpu3naku paBeHcTBA

MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

24

CBOICTBO MeIHaHbI

IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA,

MPOBEIEHHOMN K TUIIOTEHY3€

but6mmoreka [IOK
https://m.edso0.ru/8866e9ec




CBOIicTBO MEIUAHBL

25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1
IIPOBEACHHON K THIIOTEHY3¢€
26 PaBHOOenpeHHbIE U 1 Bu6muotexa [JOK
PaBHOCTOPOHHHE TPEYTOJbHUKH https://m.edsoo.ru/8866d6fa
TpeyronbHIKa https://m.edso0.ru/8866d880
https://m.edso0.ru/8866d880
TpeyrojbHUKa
https://m.edsoo.ru/8866e26¢
TpeyrojbHUKa
30 HepaBeHcTBa B reomMeTpuu 1
bubmmoreka [JOK
31 Hepaerictea B reomerpun . https://m.edsg).ru/8866e3a2
32 HepaBenctBa B reomerpun 1
33 HepaBenctBa B reomerpun 1
34 [IpsaMOyToNBHBIN TPEYTOJIBLHUK C 1 bubnuotexa [JOK
yriom B 30° https://m.edso0.ru/8866eb22
[IpsaMOyToNBHBIN TPEYTOJIBLHUK C
35 yraom B 30° .
36 KonrponsHas pabora o Teme 1 Bu6muotexa [JOK
"TpeyroabHUKH" https://m.edsoo.ru/8866echc
37 [TapannensHbIe IpsAMBIE, UX 1 bubnuotexa [JOK
CBOICTBa https://m.edsoo.ru/8866ef64
38 [Tareiit noctynat EBkinuaa 1
Hakpecr nexaiue,
39 COOTBETCTBEHHBIC U 1 but6mmoreka [IOK

OJTHOCTOPOHHUE YTIIHI,
o0pa3oBaHHBIC MTPU

https://m.edso0.ru/8866f086




NEpCCCUCHUU NTapaAJIJICIIbHBIX
MPSAMBIX CEKYIIIEH

40

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbBIE IPU
NepeceyeHu  NapauleIbHbIX
IPSIMBIX CEKYIIEn

41

Hakpecr nexaue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHBIC MTPU
NEpCCCUCHUH MMapaAJIJICIIbHBIX
MPSAMBIX CEKYIIIEH

42

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbBIE IPU
NepeceyeHU  NapaulenbHbIX
IPSIMBIX CEKYIIEn

43

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbBIE IPU
NepeceueHU ! NapauIenbHbIX
IPSIMBIX CEKYIIEn

but6mmoreka [IOK
https://m.edso0.ru/8866f3b0

44

[Ipu3Hak napajienbHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
pacCTOAHUM OT TOUYEK OAHOU
MPAMON 10 BTOPOH MPAMON

45

[Ipu3Hak napamieabHOCTH
MPSIMBIX Y€pE3 PAaBEHCTBO




pacCTOAHUM OT TOUYEK OAHOU
MPSAMON 10 BTOPOH MPAMON

46 CyMMa yTii0B TpEeyrojibHHKa 1 BH6H_HOTeKa LIOK
https://m.edso0.ru/8866f630
47 CyMMa yTii0B TpEeyrojibHHKa 1 BH6H_HOTeKa HOK
https://m.edsoo0.ru/8866f8ba
bu6nuoreka [IOK
48 BreMHie yribt TpeyrobHiuia ! s /im edso0.n/BBG6TE5E
49 BuemHue yrisl TpeyrojibHHUKa 1
S0 apmemme e, oyva 1 buborera LIOK
S — https://m.edso00.ru/8866fe6e
51 OKpyKHOCTb, XOPABI U 1 bubnuotexa [JOK
JAMaMeTp, UX CBOMCTBA https://m.edso0.ru/88670800
bubmmoreka [JOK
52 Kacarerpas k okpyxHoCTH . https://m.edsg).ru/88670e9a
53 OKpY>XHOCTb, BIIMCAHHAS B YTOJ 1
54 OKpY>XHOCTb, BIIMCAHHAS B YTOJ 1
55 [Tousitue o 'MT, npumeneHue B 1 bubnuotexa [JOK
3aj1a4ax https://m.edso0.ru/8867013e
56 [Tousitue o 'MT, npumenenue B 1 bubnuotexa [JOK
3aj1a4ax https://m.edso0.ru/88670508
buccekrpuca u cepeIuHHbIN
57 MEePIEHIUKYIISIP Kak 1
T€OMETPUUYECKHE MECTA TOUEK
58 OKpy>XHOCTb, OITUCAHHAS OKOJIO 1 bubmmoreka [JOK
TPEyroJbHUKA https://m.edso0.ru/88670a62
59 OKpY>KHOCTb, ONIMCAaHHASI OKOJIO 1
TpEYroabHUKa
60 OKpy>XHOCTb, BIMCaHHAasI B 1 bubmmoreka [JOK

TPEYrOJIbHUK

https://m.eds00.ru/8867103e




OKpy>XHOCTb, BIMCaHHAs B

61 1
TPEYrOJIbHUK
62 [Ipocreitmme 3axaun Ha 1 bu6mmoreka [IOK
MOCTPOCHUE https://m.edso0.ru/88671188
63 IIpocreiimue 3a1aun Ha 1 Bu6muotexa [IOK
MIOCTPOCHHE https://m.edso0.ru/886712d2
o | omommspbomme | Bumorea 10K
‘ " https://m.eds00.ru/88671462
['eomeTpuueckue nocTpoeHus
65 mamihoonosn nomsmi n ) Bubmiotexa LIOK
https://m.edso0.ru/886715b6
METOJIOB Kypca 7 Kjiacca
66 HToroBasi KOHTpOJIbHAs paboTa 1 Eﬁgﬁ?ﬁgiﬁiiﬂﬁms 67166C
[ToBTOpeHME 1 0000IIEHNE
67 3HAHUW OCHOBHBIX MOHATUN U 1
METOJIOB Kypca 7 Kjacca
68 wamihoonosn nomsmi 1 ) Butmiotexa LIOK
https://m.edso0.ru/886719bc
METOJIOB Kypca 7 Kjacca
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




8 KVIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

N Tema ypoka Kont 1| Hata 00
/o Beero POJIbHbIE PaKTH4YeCcKHue u3yuenus Pa3oBaTEJIbHbIEC
padoTsI padoThbI pecypcsl
1 [TapannenorpamMm, ero npu3HaKu 1 bubnuoteka [JOK
¥ CBOMCTBa https://m.edsoo.ru/88671af2
2 [Tapannenorpamm, €ero npu3HaKu 1 bubmmoreka [JOK
¥l CBOMCTBa https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, ero npu3HaKu 1 bubmuotexa [JOK
¥ CBOMCTBa https://m.edsoo.ru/88671ca0
YacTHble caydyan
4 (upavoyromnx, poxs ) Bubmiotexa LIOK
’ ’ https://m.edsoo0.ru/88671dea
KBaJpaT), UX MPU3HAKU U
CBOMCTBa
YacTHble caydan
5 (upaoyromsimx, poxs ) Bubmiotexa LIOK
’ ’ https://m.edso0.ru/88671f20
KBaJpaT), UX MPU3HAKU U
CBOMCTBa
YacTHble caydan
6 (upavoyrommx, poxs ) Bubotera LIOK
’ ’ https://m.edso0.ru/8867209c
KBaJpaT), UX MPU3HAKU U
CBOMCTBa
but6mmoreka [IOK
! Tparnceris . https://m.eds00.ru/88672358
8 PaBHOOOKAS ¥ IPSMOYTOJIBHAS 1 bubmmoreka [JOK
TpareIuu https://m.edso0.ru/8867252¢
9 PaBHOOOKAS ¥ IPSMOYTOJIBHAS 1 bubmmoreka [JOK
TpaIeIuu https://m.eds00.ru/88672858




bubmunoreka LIOK

10 MeTOR yABoCHIT MeAHAHDI https://m.edso0.ru/88672b14

11 LlenTpanpHast CAMMETPHS BH6H_HOTeKa LIOK
https://m.edsoo0.ru/88672b14

12 KonTtponsHas pabora o Teme Bu6muotexa [IOK
"UeThIpEXYrOMbHUKH" https://m.edsoo.ru/88672c9a

13 Teopema ®aneca u Teopema o bubnuoteka [JOK
IPONOPIIMOHATBHBIX OTPE3KaxX https://m.edso0.ru/8867337a

14 CpenHsist TUHUS TPEYrOJIbHUKA BH6H,HOTeKa HOK
https://m.edso0.ru/88672e0c

15 CpenHsist TuHUS TPEyrojbHUKA BH6H,HOTeKa LIOK
https://m.edso0.ru/88672f38

16 Tpanermus, e€ cpeaHss TUHUAS BH6H_HOTeKa HOK
’ https://m.edso0.ru/88672358

17 Tpaneuus, €€ cpeaHss JINHUA Bubmorexa OK
’ https://m.edso0.ru/88673064

18 [IponopunoHabHbBIE OTPE3KU bubmorexa LIOK
https://m.edso0.ru/88673794

19 [IponopiinoHabHBIC OTPE3KU bubmorexa [IOK
https://m.edso0.ru/88673794

20 Lentp macc B TpeyrojabHHUKE bubmorexa [IOK
https://m.edsoo.ru/886738fc

bu6nuoreka [IOK
21 TlonoGHEie TpeyroLHHKH it im edsob.1B8673a78

29 Tpu npuzHaka nogoous Bu6muotexa [JOK
TPEYroJbHHUKOB https://m.edsoo.ru/88673bae

23 Tpu npuszHaka mogo0Ous bubnuoteka [JOK
TPEYrOJIbHUKOB https://m.edso0.ru/88673d52

o4 Tpu npuzHaka nogoous Bubmuotexa [IOK
TPEYroJbHHUKOB https://m.edso0.ru/8867400e

o5 Tpu npuzHaka mogo0Ous

TPEYTrOJIbHUKOB




[Ipumenenue noxoOus mpu

26 pEIIeHUH MPaKTUYECKHX 3a]a4 !
97 KoHnTtponbHast pabota mo Teme 1 bubmuotexa [JOK
"TlogoOHBIE TPEYTOJBHUKH" https://m.edso0.ru/8867445a
28 CaolicTBa miomaeu 1 bubmoreka [{OK
TEOMETPHUECKUX DUTYD https://m.edsoo.ru/886745fe
29 DopmyJibl U1 TIIOIIAAN 1 bu6mmoreka [IOK
TpEyroJIbHUKA, apajuIesorpaMma https://m.edso0.ru/88674860
30 DopMyIIbl IS IUIOIIAAN 1 Bu6muotexa [JOK
TPeyrojbHUKA, MapaieorpaMma https://m.edsoo.ru/88674a22
31 DopMyIIsl IS IUIOIIAN 1 Bu6muotexa [JOK
TPeyrojbHUKA, MapaiesorpaMma https://m.edsoo.ru/88674a22
30 DopmyJibl U1 TIOIIAAN 1 but6mmoreka [IOK
TpEyroJIbHUKA, apajuIesorpaMma https://m.edso0.ru/88675288
33 DopMyIIbl IS IUIOIIAN 1 Bu6muotexa [JOK
TPEyrojbHUKA, MapajiesorpaMma https://m.edso0.ru/8867542c
34 Brruncnenue nioniaaeil CioXHBIX 1 bu6mmoreka [IOK
dburyp https://m.edso0.ru/88674e78
35 [Mnomaau duryp Ha KIeTyaToi 1 bubmunoreka LIOK
Oymare https://m.edso0.ru/8867473e
36 [Tnomaau mogoOHBIX GuUryp 1
37 [Tnomaau mogoOHBIX Guryp 1
38 3aiauu ¢ IpaKTUYECKUM 1 bubmmoreka [JOK
CoZIepKAHUEM https://m.eds00.ru/88675558
39 3agauu ¢ IPaKTHYECKUM 1 but6mmoreka [IOK
COJICpKaHUEM https://m.edso0.ru/88675684
o | oo | B LOK
S https://m.eds00.ru/88674f90
a1 KonTtponsHas pabora o Teme 1 Bubmuotexa [IOK

"TInomans"

https://m.eds00.ru/8867579c




Teopema [Tudaropa u eé

bubmunoreka LIOK

42 pUMEHCHHE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubnuoteka [JOK
IpPUMCHEHHE https://m.edso0.ru/88675918
44 Teopema [Iudaropa u eé Bubmuotexa [IOK
pUMEHCHHE https://m.edso0.ru/88675abc
45 Teopema [Tudaropa u eé
HNPUMEHEHHE
16 Teopema [Tudaropa u eé
IpUMEHEHUE
Onpenenenue
TPUTOHOMETPUYECKHUX (YHKITHI
OCTPOTO yTJia MPSMOYTOJIEHOTO Bubsmorexa [IOK
47 TPEYTOIILHHK, https://m.edso0.ru/88675d32
TPUTOHOMETPUYECKHE
COOTHOIIEHUS B MPSAMOYTOJIbHOM
TPEYTrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubmmoreka [JOK
TOXJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO
50 OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO
KonTponbhast pabota no teme
ol "TEO;LMaIIHiiﬂopallHaqana bubmorexa LOK
" https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHHU
Brucannsle u LHCHTPAJIbHBIC 5 BI/I6HHOTeKa HOK
52 YIJIBL YTOJ MEIULY KacaTebHO! | https://m.edsoo.ru/8a1415b2
XOpJI0i — '
Brucannsle u LHCHTPAJIbHBIC 5 BI/I6HHOTeKa HOK
53 VTJIbI, YTOJI MEXAY KacaTeIbHOU 1

XOpAou

https://m.edso0.ru/8a141940




Bnucannbie n HCHTPAJbHBIC

54 VTJIbI, YTOJI MEXAY KacaTeIbHOU 1 bubmorexa [IOK
* 2 https://m.edsoo.ru/8a141b34
XOpJI0it
55 Yrael Mexay XopaaMu U
CEKYILIUMU
56 VYTIbl MEXIY XOpAaMHU U
CeKYIIUMU
BriricanHbIe 1 OTTMCAHHBL
57 quLf;éxyranEHKIC/Ia 1704 l'IepI/ISHaKI/I bubmorexa 10K
9 ’ https://m.edsoo.ru/8a140f86
U CBOMCTBa
BriricanHbIe 1 OTTMCAHHBL
58 quLf;éxyranEHKIC/Ia 1704 l'IepI/ISHaKI/I bubmorexa I[1OK
9 ’ https://m.edsoo.ru/8a1416d4
U CBOMCTBa
Bnucannble u onucaHHble
59 YETHIPEXYTOJIbHUKU, UX MIPU3HAKU bubmorexa I[TOK
9 ’ https://m.edsoo.ru/8a1416d4
U CBOICTBa
[IprMeHeHne CBOMCTB BIIMCAHHBIX
60 Y OTMMCaHHBIX
YeTBIPEXYTOJILHUKOB TPU
pELICHUU T€OMETPUUYECKUX 3a]1a4
IIpuMeHeHne CBOKMCTB BIIMCAHHBIX
61 1 ONHCAHHBIX
YETBIPEXYTOJILHUKOB MTPU
pElIeHUH TeOMETPUUECKUX 3a7au
o | Bommmer o B LOK
’ https://m.edsoo.ru/8a1410a8
KacaTeJbHbIe
63 Kacanue okpyxHOCTEH bubmorexa I[TOK
https://m.edsoo.ru/8a1410a8
64 KoHnTtponbHast pabota mo Teme bubnuotexa [JOK

"Vl B OKPY’KHOCTH.

https://m.edsoo0.ru/8a141c88




Bnucannble u onucanHbie
YEThIPEXYTrOJIbHUKHU"

IToBTOpEHNME OCHOBHBIX MOHSATHIA

bu6mmoreka [IOK

65 1 MCTOMOB KprOBj 1 8 KIaccos, 1 https://m.edsoo0.ru/8al41ddc
000011IeH1Ee 3HAHWIT
" HOBTOpeHI/IIf OCHOB;II)IXS l'II<OH5[TI/II/I . Bubsmorexa [IOK
¥ METOZIOB prOBU 1 & KIIaccos, https://m.edsoo.ru/8al4lefe
000011IeH1Ee 3HAHWIT
bu6mmoreka [IOK
67 Hrorosast kKoHTposIbHAS paboTa 1 https:/m.eds00.ru/8al42368
o | Domopemecmmmmonm | Bumores 110K
A Yp . ’ https://m.edsoo.ru/8al420ac
00001IeHne 3HAHNI
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KJIACC

KoanuecTBOo 4acoB

DJIeKTPOHHbIe U (pPOBbIE

Ne Tema ypoka Konrpoabnsie IIpakTHueckue Aara oOpa3zoBaTejbHbIE
n/n Bceero H3YYeHH S
padoThbI padoTsI pecypcbl
1 ?plllprif{e;;gfpenqemnx byHKUIMI 1 bubmmorexa [IOK
https://m.edsoo.ru/8al424bc
yrioB ot 0° no 180°
2 DopMyIbl TPUBEIACHUS 1
3 Teopema KOCHHYCOB 1 bubmmorexa [IOK
https://m.edso0.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmmorexa [IOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHyCcOB 1 bubmorexa LHOK
https://m.edso0.ru/8al42e8a
7 Teopema cuHyCcOB 1
8 Teopema cuHyCcOB 1
9 HaxoxneHnue mjiuH CTOpOH U 1 bu6mmoreka [IOK
BEJIMYMH YTJIOB TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
10 Pemenue TpeyrosbHIKOB 1 bubmmorexa [IOK
https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
1 Peterie TpeyronbHHKoB . https://m.edS(I)lo.ru/8al42ac0
bubmuorexa [JOK
12 Peterie TpeyronbHHKoB . https://m.edS(I)lo.ru/8a142ac0
bubmuorexa [JOK
13 Peluierie TpeyrobHHKoB ! https://m.edS(I)lo.ru/8al42ac0
14 [IpakTrueckoe mpuMeHEeHUE 1 bubmuorexa [JOK
TEOPEM CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8a142c3c




IIpakTueckoe NIpUMEHEHHE

15 TEOpEM CUHYCOB U KOCHHYCOB
16 KontponbHas padoTa mo teme bubmuorexa [JOK
"PemieHne TpeyroJbHUKOB" https://m.edso0.ru/8a14392a
17 [TonsaTue 0 mpeobpazoBaHUH bubmmoreka [IOK
nomo0ust https://m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIC DJICMEHTBI bu6mmoreka [IOK
noJ00HBIX (uryp https://m.edsoo.ru/8al43de4
COOTBETCTBEHHBIE JIIEMEHTHI
19
MOA0OHBIX PUTyp
Teopema o npousBeaeHUN
20 mpowsmesew orpescon ubmorera LIOK
https://m.edsoo.ru/8a14406e
CEeKYILUX, TeOpeMa O KBajpaTe
KacaTeJIbHOU
Teopema o npousBeaeHUN
21 mpowsmesew orpescon Bubmorera LIOK
https://m.edsoo.ru/8al441a4
CEeKYIUX, TeOpeMa O KBajpaTe
KacaTeJIbHOU
Teopema o npousBeaeHUN
22 mpowsmesew orpecon ubmoera LIOK
https://m.edso0.ru/8al442da
CEeKYILUX, TeOpeMa O KBajpaTe
KacaTeJIbHOU
23 [IpuMeHeHHEe TeOpEM B PELLICHUH bubmmoreka [IOK
reOMETPHUCCKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [Ipumenenne TeopeM B pelieHUU bubmuorexa [JOK
reOMETPUYECKUX 33134 https://m.edsoo.ru/8a1443fc
o5 [Ipumenenne TeopeM B pelieHUU bubmuorexa [JOK

rCOMCTPHUICCKUX 3aaa4d

https://m.edso0.ru/8a144578




KonrtponsHas pabora o Teme
"[IpeobpazoBanue MoA00USI.

bu6mmoreka [IOK

26 Merpudeckue COOTHOIICHHS B https://m.edsoo.ru/8al447a8
OKpY>XHOCTH"
21 umaecian n reowerpcia ubiorera LIOK
https://m.edso0.ru/8a144960
CMBICJI BEKTOPOB
28 gg&ﬁ;ﬁﬁ%ﬁéﬁlﬁiﬁ;nsemopa Ha bubmmorexa [IOK
’ https://m.edsoo.ru/8al44a8c
YHCIIO
29 gg&ﬁ;ﬁﬁ%ﬁéﬁlﬁiﬁ;nsemopa Ha bubmmorexa [IOK
’ https://m.edsoo.ru/8a144d52
YHCIIO
CrnosxeHue 1 BBIYUTaHUE
30 BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCIIO
31 PasnoxxeHune BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa bubmmorexa [IOK
https://m.edsoo.ru/8al44fbe
3 sexropon. ero mpumenerne a1a ubmorera LIOK
’ https://m.edso0.ru/8a14539c
HaxXOXJACHUA AJIMH U YI'JIOB
3 sexropon. ero mpumenerne ana ubmorera LIOK
’ https://m.edsoo.ru/8a14550e
HaxXOXJACHUA AJIMH U YI'JIOB
35 Pemienue 3ama4 ¢ IOMOIIbIO Bbu6nuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienue 3ama4 ¢ IOMOIIbIO Bbu6nuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeneHnne BEKTOpPOB 115t

peeHus 3a1a4 GU3NKU




KonrtponsHas pabora o Teme

Bbu6nuoreka [JOK

38 "Bektopsr" https://m.edsoo.ru/8a145b08
39 JlexapToBbI KOOPIMHATHI TOUEK Ha
TJIOCKOCTH
. bubmuorexa [JOK
40 YpaBHCHHE IPAMOH https://m.edS(I)lo.ru/8al45c48
41 YpaBHeHUe npsMoi
42 VYpaBHEHHE OKPYKHOCTHU BH6H_HOTeKa HOK
https://m.edso0.ru/8al4635a
43 Koopaunatsl Touek nepecedyeHust bubmuorexa [JOK
OKPYKHOCTH M TIPSIMOI https://m.edso0.ru/8a146620
Meroa KOOpAMHAT PU PEILIEHUU
44 T€OMETPUYECKUX 3aJ1ad,
MPAKTUYECKHX 33124
Meroa KOOpAMHAT PU PEILICHUU
45 T€OMETPUYECKUX 3aj1ad,
MPAKTUYECKHX 33124
Meroa KOOpAMHAT PU PEILICHUU
46 T€OMETPUYECKUX 3aJ1ad,
MPAKTUYECKHX 33124
g | oo o o Bumorera 0K
ocKocTI" https://m.edso0.ru/8a146e0e
48 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, bubmuorexa [JOK
BBIYHCICHHE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuorexa [JOK
49 Hueno m. Jlimna okpykHOCTH https://m.edS(I)lo.ru/8al472c8
bubmuorexa [JOK
>0 Hueno m. Jluna okpyxkHoCTH https://m.edS(I)lo.ru/8a14714c
o1 JUiiHa 1yTH OKpY>KHOCTH
52 Panuannas mepa yria bubmorexa [IOK

https://m.edso0.ru/8al14714c




[Imomane kpyra, cexropa,

Bbu6nuoreka [JOK

53 CerMeHTa . https://m.edso0.ru/8al147426

54 [Imomans kpyra, cekropa, 1 bubmuorexa [JOK
CerMeHTa https://m.edso0.ru/8a147750

55 IInomane kpyra, cexTopa, 1 bubmmoreka [IOK
CerMeHTa https://m.edso0.ru/8a147750

bu6mmoreka [IOK

56 ITonsaTue o IBMXKEHHUU INIOCKOCTH 1 htps://m.edso0.ru/8al47c82

57 [TapannensHbII IEPEHOC, TOBOPOT 1 bubmorexa [IOK

’ https://m.edsoo.ru/8a147f16

58 [MapannensHbIi IEPEHOC, TOBOPOT 1 bubmorexa [IOK

’ https://m.edsoo.ru/8a147f16

59 [TapanensHbII IEPEHOC, TOBOPOT 1

60 [TapannensHbII IEPEHOC, TOBOPOT 1

61 [IpumeneHnne nBUKEHUN Mpu 1 bubmuorexa [JOK
pELICHUY 3a1a4 https://m.edso0.ru/8a1480e2
KonrponsHas pabora o Temam
"[IpaBunbHBIE MHOTOYTOJbHUKH.

62 1
OxkpyxHOCTb. [|BUKEHUS
TJIOCKOCTH "

[ToBTOpenue, 06001IEHNE,

63 cucTeMaTu3als 3HaHUH. 1 bu6mmoreka [IOK
H3mepeHne reoMeTpruyecKix https://m.edso0.ru/8a148524
BeINYUH. TpeyroibHUKU
[ToBTOpenue, 0600IIEHNE,

64 CUCTEMAaTH3alMs 3HAHUH. 1 bubmuorexa [JOK
[MapannensHbie U https://m.edso0.ru/8a148650
[EPIEHIUKYIAPHBIE IIPSIMBIE
[ToBTOpenue, 06001IeHNE,

65 CUCTEMATH3AIN 3HAHW. 1

OKpy>KHOCTb U KpYT.




['eomeTpuueckue nocTpoeHus.
VYTiIbl B OKPY>KHOCTH

[ToBTOpenue, o600IIEH e,
CHCTeMaTHu3allus 3HaHUM.

66 1
Brucanubie 1 onrcaHHbBIC
OKPY?KHOCTH MHOTOYT'OJIbHUKOB
67 HroroBast koHTpOIBHAS paboTa 1 Eﬁgﬁ%ﬁiﬁiiﬂﬁwl 48920
68 [ToBTOpEHME, 06061ueH1:Ie, 1
cucreMarunl3anusia 3HaHUNu
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJIbHON ITPOTPAMMABI

7 KVIIACC

Kon

MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacnio3HaBath n3yueHHbIE T€OMETPHUECKUE (PUTYPBI, OTPEACTATh X
B3aMMHOE PaCIOJIOKEHUE, M300paxkaTh TeOMETpHYECKUE (PUTYpHI,
BBITIOJIHATE YCPTCIKU IO YCIIOBUIO 3aa4u. I/IBMepHTB JIMHEHHBIE U
YIJIOBBIC BETMUMHBL. Pernrats 3a1aun Ha BBIYMCIICHHUE UTHH OTPE3KOB
1 BCJIMYMH YTJIOB

6.2

Jlenatb rpy0yro OLIEHKY JMHEWHBIX U YTIIOBBIX BEJIMYMH MPEAMETOB B
peaqbHON JKM3HHU, pa3MEpOB TMPHUPOJIHBIX OO0BEKTOB. Paznmmyarh
PAa3MEPLBI OTUX O6I>GKTOB 110 IOpSAAKY BCIIMYNHBL

6.3

Ctpouth 4epTekH K F€OMETPUUECKHUM 3a/1adam

6.4

[Tonb3oBaThcA MIPU3HAKAMU paBeHCTBa TPEYrOJIbHUKOB,
UCTONb30BaTh  MpPH3HAKM M CBOMCTBA  PaBHOOEIPEHHBIX
TPEYTOJIbHUKOB ITPU PEIICHNUH 3a/1a4

6.5

[IpoBoAMTHL  JIOTMYECKHE  PACCYXKIEHUS C  HCIOJIb30BAaHHEM
TE€OMETPUUECKUX TEOPEM

6.6

ITons3oBarbCst IIPU3HAKaAMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEIEHHON K T'MIIOTEHY3€E
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a]1a4

6.7

OrnpenensTsh napayuieIbHOCTh MPSMBIX ¢ TOMOIIBIO YIJIOB, KOTOPbIE
oOpa3zyer ¢ HUMH cekyias. Onpeaensars napauieIbHOCTh MPSMBIX C
MMOMOUIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSIMOM 10 TOUEK
JIPyron nNpsamoit

6.8

Pemate 3amaun Ha kieTyaToi Oymare

6.9

[IpoBOIUTH BBIYMCICHHUS W HAXOAUTh UHUCIOBbIE M OyKBEHHBIE
3HAYCHHUS YIJIOB B TE€OMETPUYECKUX 3aJadax C HCIIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTI'OYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPHU NEPECEUEHHM JBYX MapauIeNbHbIX MPSMBIX
cekyuien. Pemars npakTH4YeCKue 3a/1a4d Ha HAXOXKICHUE YITIOB

6.10

Bnagerp MOHATMEM T€OMETPHUYECKOIO MeECTa TOYEK. YMETh
OTIPENIEeATh OMCCEKTPUCY yIia M CEPEIUHHBIA TMEPHEeHIUKYISIP K
OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK

6.11

DopMynMpOBaTh ONPENCICHUS OKPY)KHOCTH U Kpyra, XOpAbl U
JUuaMeTpa OKpPY)KHOCTH, IIOJIb30BaTbCsl HMX CBOWCTBAMH. Y METh
IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHUH 3a1a4

6.12

Bianers noHATHEM ONMCAHHOW OKOJIO TPEYIOJBHHUKA OKPYXKHOCTH,
yMeTb HaxoauTb €€ wueHTp. [lomp3oBaTbed (akTamMu O TOM, YTO
OMCCEKTPUCHI YTTIOB TPEYroJbHUKA MEPECEKAOTCsl B OAHOM TOUKe, U
0 TOM, YTO CEPEAUHHBIC IEPIICHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA
MIEPECEKAIOTCS B OJTHOM TOUYKE




6.13

Brnaners mnoHsTHEM KacaTenbHOM K OKPYXKHOCTH, II0Jb30BATHCS
TEOPEMOM O MEPHEHIUKYIAPHOCTH KacaTeIbHOM U pajauyca,
IPOBEIEHHOIO K TOUKE KacaHUsl

6.14

[Tonb30BaThbcs MPOCTEMIIUMU TE€OMETPUUYECKMMH HEPaBEHCTBAMU,
MOHUMATh UX MPAKTUYCCKUN CMBICIT

6.15

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKHE IMOCTPOCHHUS C MOMOIUIBIO
LIUPKYJIA U JIMHEHKHU

8 KUIACC

Kon

MPOBePSIEMOT0
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

Pacno3naBath OCHOBHEIC BUbBI I‘ICTI)IpéX}’l"OJ'IBHI/IKOB, HUX 2JICMCHTHI,
M0JIb30BaThCS UX CBOMCTBaAMU IMpU pCHICHUU I'COMCTPUUCCKHUX 3aa4

6.2

[IpuMeHATH CBOMCTBA TOYKU IIEPECEYCHUS MEIMAH TPEyroJbHUKA
(1IeHTpa Macc) B pelieHuy 3a1a4y

6.3

Bnagers monsiTHEM cpenHEW JMHUM TPEYTrOJbHHKA M TpamneluH,
IMPUMCHATH HX CBOMCTBA npu pCemiCcHUMU TCOMCTPHUYCCKUX 3alad.
[Tons3oBaThCst Teopemoit Pajeca U TEOPEMO O MPONMOPIUOHATIBHBIX
OTPEC3KaX, MPUMCHATH UX IJIA PCHICHUSA NMPAKTUYICCKUX 3a1a4

6.4

[IpuMeHsTh TNpU3HAKK TOAOOHMS TPEYTOJBHUKOB B  PEIICHUH
reOMETPUYECKHX 3a1a4

6.5

[Tonp3oBatbes TeopeMoit [udaropa s pereHust reoMeTPUIECKUX U
MPAaKTUYCCKUX  3aJady. CTpOI/ITI: MAaTeMaTU4YCCKyr0 MOJCJIb B
MPAKTUYECKHX 3a7a4axX, CAaMOCTOSITENIbHO JIeNaTh YepTEXK U HAXOAUTh
COOTBCTCTBYIOIIHC JJIMHBI

6.6

Bnanerps moHATHSMU CHHYCa, KOCHHYCa M TaHT€HCa OCTPOro yria
MNPSIMOYTOJIBHOTO TpeyrojbHUKa. [101b30BaThCA 3TUMH MOHITHUSMU
JUISI pEIIeHUs TPaKTUYECKHX 3a]au

6.7

BeraucisaTe (pa3iuuHbIMU CIIOCO0aMH) TUIOMIAh TPEYTOJbHHUKA W
IUIOIAAM MHOTOYTONBHBIX (Uryp (HOJB3ysiCh, TIE HEOOXOIUMO,
KaJIbKYISITOPOM). [IpUMEHATH MOTydeHHBIC YMEHHSI B TPAKTUICCKUX
3a/agax

6.8

Biamers NOHATMSAMH — BIMCAaHHOIO M LEHTPAJIBHOIO  YIUIA,
MCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX YIVIAX, YIVIaX MEXAY XOpAaMu
(CeKyIMMH) U Yriie MEXAy KacaTelbHOM M XOpIOW MpHU pelieHUH
T€OMETPUYECKHX 3aJa4

6.9

Bnaners MOHATHEM ONMCAHHOIO YETBIPEXYTOJIBHMKA, IPHUMEHATH
CBOMCTBA OIIMCAHHOI'O YETHIPEXYTOJbHUKA IIPYU PELICHUU 33134

6.10

[IpuMeHATH MOJydEHHBIE 3HAHWS Ha [PAKTUKE — CTPOUTH
MaTeMaTHYECKUEe MOACTH JUTS 3a[a4 PeabHOM KU3HU H MPOBOIUTH
COOTBCTCTBYIOIIHUEC BBIYUCICHUA C TIPUMCHCHUCM HOI[OGI/I}I )41
TPUTOHOMETPHH (TTOJB3YACH, T/I€ HEOOXOIMMO, KaTbKYIISITOPOM)

9 KVIACC




Kon

NPOBEPSIEMOro
pe3yJibTaTa

IIpoBepsiemble npeAMeTHBbIE Pe3yabTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus

6

I'eomeTpus

6.1

3HaTh TPUrOHOMETpHUUYECKHEe QYHKIIUU OCTPHIX YIIIOB, HAXOIUTh C UX
MMOMOIIBIO PA3JIMYHBIC J3JICMCHTHI IMPAMOYIOJIbHOTO TPCYTOJbHUKA
(«permeHue TMPSMOYTONBHBIX TPEYroJbHUKOB»). Haxomute (¢
IIOMOIIIBIO KaJIBKy.]IHTOpa) JJIMHBL W YIJIblL  JJIA HeTaGHI/I‘-IHBIX
3HAYECHUU

6.2

[Tonb30BaThCs bopmynamu pUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOXKICHHUSI COOTHOILICHU
MEX1y TPUTOHOMETPUYECKUMU BEIMYUHAMU

6.3

Hcnonp30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB ISl HAXOXACHHS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPUMEHATH UX NPU PEIICHUU F'€OMETPUYECKHX 3a]a4

6.4

BJ'IaI[eTB IIOHATUAMHAU Hp606pa30BaHI/I$I HOI[OGI/I}I, COOTBCETCTBCHHBIX
3J1eMeHTOB MO00HBIX Guryp. [Tonbp3oBaThes cBOWCTBAMH MOA00US
IMPOU3BOJIbHBIX (bI/Ipr, YMCTb BBIYUCIIATH JJIMHBI U HAXOAUTH YIJIBL Y
nogo0HbIX ¢uryp. [IpuMeHaTh CBOMCTBA MOMOOMS B MPAKTUUYECKUX
3aJadax. YMeTb MPHUBOAUTH NpUMEpPHl MOMOOHBIX GHUIYp B
OKpY’KalolieM MUpe

6.5

[Tonp30BaTbcsi TEOpeMaMud O TIPOM3BEICHUM OTPE3KOB XOpHA, O
IPOM3BEICHNUHU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOU

6.6

[lonp30BaTbCcst BEKTOpamMH, IOHMMAaTb WX TIEOMETPUYECKHU H
(Gu3nueckuil CMBICI, IPUMEHATh UX B PELICHUHM F€OMETPUYECKUX U
¢usnueckux 3amay. [IpuMeHATh cKalsipHOE MPOU3BEICHIE BEKTOPOB
JUIsL HAXOKICHMSI UIVH U YTJIOB

6.7

ITonw3oBaThCsA MCTOJOM KOOpAWHAT Ha IMJIIOCKOCTH, IIPUMEHATH €TI0 B
PCHICHUU IT'COMCTPUYCCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Brnagerp NOHATUSMU IPaBWIBHOIO  MHOIOYIOJbHHMKA, JJIMHBI
OKPY’KHOCTH, JJIMHBI JYyTW OKPY>KHOCTH M PaJUaHHON MeEphl yIia,
YMEThb BBIUMCIATH IUIOIAAL Kpyra M ero dvacrei. IlpumeHsTs
MIOJIyYEHHBIE YMEHUS B PAKTUYECKUX 3a7a4ax

6.9

Haxomute ocuM WM LEHTPHl CUMMETpUU (QUTyp, TNPUMEHSThH
JBUKCHMS INIOCKOCTU B IPOCTEUIINX CIIydasix

6.10

[lpuMeHATh TONyYCHHBIE 3HAHUS Ha TPAaKTUKE — CTPOUTH
MaTeMaTHYeCKue MOJAETH JUIS 3a[a4 pealbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIUUCICHHUA C IPUMEHEHHEM OO0 W
TPUTOHOMETPUUYECKUX (QYHKIUH (MOJB3YyACh, TA€ HEOOXOIUMO,
KaJIbKYJIATOPOM)




IMPOBEPAEMBIE 3JIEMEHTbBI COJAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 ['eomerpus

HauanbHbie noHsATHS TeOMeTpUU. Touka, mpsiMas, OTpe30K, JIyd. YToJ1. Bubl

6.1 yrioB. BeprukanbHble U cMexHblEe yribl. buccexrpuca yria. JlomaHnas,
MHOTOyTOoJ1bHUK. [[apannenbHOCTh M NEPHEHANKYISIPHOCTD ITPSIMBIX

6.2 Cummerpuunble  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETpPHH.
[IpuMepsl cCUMMETpPUH B OKPYKAIOLIEM MUPE

6.3 OcCHOBHBIE TIOCTPOEHHUS C MOMOUIbIO LUPKYJIS U JIMHEUKH. TpeyrojabHUK.
BricoTa, Menunana, OuccekTpuca, ux CBOMCTBA

6.4 PaBHOOenpeHHBIII M PaBHOCTOPOHHMN TpeyrojbHUKH. HepaBeHCTBO
TPEYroJIbHUKA

6.5 CroiicTBa W TpHU3HAKK PABHOOEIPEHHOTO TpeyroyibHUKA. [Ipu3Haku
PaBEHCTBA TPEYTOJbHUKOB

6.6 CoiicTBa ¥ TMpU3HAKKM NapajUIeNbHBIX MmpsMbiXx. CyMma  yrijioB
TPEYroJIbHUKA. BHEIIHNE yIIIbl TpeyroJbHUKA
[IpsmMoyrosnbHbBI  TpeyroibHUK. CBOHCTBO MeEIHUAHBI MPSAMOYTOJBHOTO

6.7 TPEYroJIbHUKA, IPOBEAEHHOW K runoreHyse. IlpusHaku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpsIMOYTroIbHBIN TPEYTOJIBHUK C YTJIOM B
30°
HepaBencTBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJIbHMKA, HEPABEHCTBO O

6.8 JUTMHE JIOMaHOH, TeopemMa O OoibmieM yrie W OOJbIIeH CTOpPOHE
TpeyroyibHUKA. [lepneHauKymsip U HaKJIOHHAs

6.9 ['eomeTpuyeckoe wmecTto TO4YeK. buccekTpuca yria ©W CepearuHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JAHaMeTp, HX CBOIcTBa. BzaumHoe

6.10 pacroyio)xeHne OKPY)KHOCTH W mpsimoil. KacarenpHas u cekymas K
OKPYXHOCTHU

6.11 OKpyXHOCTb, BIIMCAaHHAsI B yroj. BrmucaHHas v omucaHHash OKPY>XKHOCTHU
TPEYroJIbHUKA

8 KIIACC
Kon ITpoBepsieMblii 3JIEMEHT CO/IepPsKAHUA
6 I'eomerpust

6.1 UYeteipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBa

6.2 [IpssMoyronpHUK, poMO, KBaApAaT, UX MPU3HAKA U CBOWCTBA

6.3 Tpanemusi, paBHOOOKass Tpamenus, €€ CBOWCTBA W  IIPU3HAKH.
[IpssMoyronbHas Tpanenus

6.4 Meron yaBoenus menuansl. LienTpanbHas cummerpus. Teopema Paneca u
Teopema O MPONOPLUUOHAIBHBIX OTPE3KaxX

6.5 Cpennue TMHUM TpeyrojabHUKA U Tpanenuuu. LleHTp macc TpeyroiapHuKa

6.6 [Togobue TpeyronbHUKOB, Kodhduiument mnomodus. Ilpusnaku momoOust
TpeyroibHUKOB. [IprMeHeHne mojo0us py peleHNH MPAKTUYECKHUX 33124




6.7 @opmynbl Uil TUIOIIAAM TPEYTroJbHHMKA, MapaienorpamMmma, pomba u
Tpanenuu
6.8 CpoiicTBa Tuiomaneit reomerpudeckux ¢uryp. OTHOIICHWE TUIOIIAEH
MOAOOHBIX PUTyp
6.9 Brruucnenue miomanei TpeyroJJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON
Oymare
6.10 Teopema Ilugaropa. IIpumenenue Tteopemsl [ludaropa mpu perieHuu
MPAKTUYECKHX 3a]a4
CuHyc, KOCHHYC, TaHT€HC OCTPOro yria MPsSIMOYTOJIbHOTO TPEYrojbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKJIECTBO. |pUTOHOMETPUYECKUE
¢byakuuu yrios B 30°, 45° u 60°
6.12 BrnucanHble M LEHTpaJIbHBIC YIJIbI, YIOJ MEXKAY KacaTeIbHONM U XOPIOM.
VYTIbl MeXAY XOpJIaMU U CEKYITUMU
6.13 Bnmcannbie u onrcaHHbIE Y€THIPEXYTOIBHUKHT
6.14 B3anmHoe pacnonokeHue ABYyX OKpykHoOcTell. KacaHuwe OKpyKHOCTEH.
OO0mue KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, Tauresc yrios ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. POPMYIIBI IPUBEACHHUS
Pemenue tpeyrosbHuKOB. Teopema KOCUHYCOB M T€OpeMa CHHYCOB. Pelienue
6.2 MPAaKTUYECKUX 337a4 C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o pou3BeICHUN OTPE3IKOB XOP/I, TEOPEMBI O POH3BE/ICHHHN OTPE3KOB
CEKYILUX, TEOpPEMA O KBaJipaTe KacaTeJIbHOU
Bektop, nmmuHa  (MOAyJibh)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
6.5 MIPOTUBOMOJIOKHO HAMpaBiIeHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONlEpalliy HaJl BeKTOpamu. PasiioxkeHue BeKTopa 1o 1ByM
HEKOJUJITMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkansipHOe IpOU3BEIeHUE BEKTOPOB, TPUMEHEHUE IS
HAXOXICHUS JUTHH U yTJIOB
JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTU. Y PaBHEHHS MPSAMON U OKPYKHOCTH B
6.7 KOOpJAMHATAaX, IEPECeUCHUE OKPYKHOCTEN U MPAMbIX. MeTo ] KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa OKPYKHOCTH. I'pagycHas u paguaHHas Mepa yria, BBIYUCIECHUE JIMH
IYT OKPY>KHOCTEH
6.10 [Inomane kpyra, cekTopa, CerMeHTa
6.11 JIBMKeHHS TUIOCKOCTH W BHYTPEHHHE CHUMMETpuH (uryp (dIeMeHTapHbIC
npencraienus). [lapamnensusiil neperoc. IloBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHON ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOIO
o01mero oopazosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATHAMH: MHOXECTBO, IIOJIMHOKECTBO,
olepanuy HaJ MHO)KECTBaMHU; YMEHHUE ONEpUPOBATh IOHSITHUIMHU:
rpad, cBA3HBIN rpad, 1epeBo, LUK, IPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE HCHOJb30BaTh Trpaduyeckoe TMpeACTaBICHUE
MHOKECTB JUIsl ONHCAaHUS PEAIbHBIX IPOLIECCOB U SBICHUM, IIPH
peLIeHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPEAEIICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHHUE pPAaclo3HaBaTb MCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUs, NPUBOIUTH MPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPHUIIAHUS BBICKA3bIBAHNN

YMeHne onepupoBaTh MOHATHIMU: HATYPAIBHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCJIO, JETUMOCTh HATypaJIbHBIX YHCEJ, MPU3HAKU
JEIUMOCTH, 1€J0€ YMCI0, MOJYJIb Yucia, OOBIKHOBEHHAs po0b U
necsaTHYHas ApoOb, CTAHJAPTHBIN BHJI YMCIIA, PallMOHAIILHOE YHCIIO,
UpPpALMOHATIFHOE YHCIIO, apu(METHYEeCKUil KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHUCIAMH, CpaBHUBATb U
YHOpAIOYMBATh YHWCIA, MPEACTABIATH YHUCIA HAa KOOPAMHATHOW
OpsIMOM, OKPYIJISITh YHUCJA; YMEHUE JleJaTh MPUKHUAKY U OLECHKY
pe3ysabpTaTa BBIUACICHUN

YMeHue onepupoBaTh MOHATUSMU: CTEIIEHb C LIEJIBIM IOKa3aTeNeM,
apu(pMETHIECKII KBAaJPaTHBI KOPEHb, MHOTOWICH, areOpandecKast
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENeHHU
OoJibIlle €TUHMIBI; YMEHHE BBIIOJHATH PacdEThl MO (GOpMyam,
npeoOpa3oBaHusl ILEJbIX, JAPOOHO-PAMOHANBHBIX BBIPAKCHUH U
BBIPXCHUI C KOPHIMH, Pa3I0)KeHHEe MHOTOWICHA HA MHOXKUTEIIH, B
TOM 4YHCIE C HCIOJB30BaHHEM (OpPMYyNT pPA3HOCTH KBaJApaToB M
KBaJIpaTa CyMMBI U pa3HOCTH

YMeHue oneprupoBaTh MOHATHSIMH: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOW IEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE PEIIaTh JUHEHHbIE U KBaIpaTHbIE YPABHEHUS,
IpOOHO-palMOHAILHEIC YPaBHEHUS C OJHON MEPEMEHHOU, CHCTEMBI
JIBYX JIMHEMHBIX YpaBHEHUM, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApOOHO-pallMOHANbHbIE HEPABEHCTBA C OJHOM
MIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a4a4 U3 IPYTUX NPEIMETOB
U TPAKTUYECKUX 3aJa4; YMEHHE HCIO0JIb30BaTh KOOPJIUHATHYIO
OpsIMYI0 U KOOPAMHATHYIO TUIOCKOCTH JUISl U300pa)KEHUS pEelIeHU
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QYHKIHS, rpaduK QYHKIIUN, HYJIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOMOCTOSHCTBA,  IPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOOJbIIee M HAUMEHbBILEE 3HAUCHUS
byHKIHIH; YMEHHE  ONEpUPOBATH  TOHATHSIMU: npsmast
PONOPLUHUOHATIBHOCTD, JIMHEHHAs PYHKIUS, KBaIpaTU4Has PyHKIHS,




oOpaTHas MPONMOPIHMOHATBLHOCTh, Tapabona, rurmepOosa; yMeHHe
ctpouth rpaduku  (GyHKUMH, HUCHOIB30BAaTh rpaduku A
ONpeAeeHUs CBOWCTB MPOILIECCOB M 3aBUCUMOCTEU, ISl PEIICHUS
3a/1a4 U3 OPYTUX y4eOHBIX TMPEIMETOB M pealbHON KU3HU; YMCHHE
BbIpaxaTh (OpMyJIaMH 3aBUCUMOCTH MEXIY BEJIMYUHAMU

YMmenue OIIepupOBAThH MOHATHSIMHU: MOCIIe0BATEIbHOCTD,
apudMeTHuecKass M TEOMETpHYECKas IPOrPEeCCHH;  yMEHHUE
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEHN, (DOPMYIBI CYMMBI U
o0IIero 4ieHa MpU PELICHUH 3a7ady, B TOM YHCIE 3a]a4 U3 JPYTUX
y4eOHBIX IPEIMETOB U PEATbHOM KU3HU

YMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM YHCJIE Ha MPOIECHTHI,
JOJM W 4YacTH, JBW)KEHUE, PaboTy, LIEHy TOBAapOB M CTOMMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4¥ U3 00JIaCTH YIPABIICHUS JIUYHBIMU
U CeMEWHbIMM (UHAHCAMM); YMEHHE COCTaBISATh BBIPAXKEHUS,
YpAaBHEHUsl, HEPABEHCTBA W CHCTEMBI [0 YCJIOBHUIO 3aJa4H,
UCCIIEIOBATh OJIYYEHHOE PEIICHNE U OLEHUBATD MPaBAOIOJO0OHOCTD
MIOJIYYEHHBIX PE3YJITATOB

YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsimas,
ayd, JIOMaHa, yrou, MHOT'OYTOJIbHUK, TPEYrOJIbHUK,
paBHOOEAPECHHBIN u PaBHOCTOPOHHHMIA TPEYTrOJbHUKH,
OPSMOYTOJIbHBIM TpPEyrojbHUK, MeIuaHa, OUCCeKTpuca U BBICOTA
TPEYrojbHUKA,  YETHIPEXYTOJIBHUK,  MapajuiesiorpaMMm,  poMmo,
NpSIMOYTOJIBHUK,  KBajpaT, Tpamemnusi;  OKPYXXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (QUIrypaMu;
YMEHME pellaTh 3a/aud, B TOM YUCIIE U3 NOBCEIHEBHOMN XKM3HU, HA
HaXO0X/IEHWE F€OMETPUUECKUX BEJTMYUH C MPUMEHEHUEM U3YUYE€HHBIX
CBOWCTB GUryp u (pakToB
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YMeHue omnepupoBaTh MOHSATHSAMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJILHUKOB; MapalIeIbHOCTh M MEPIEHIUKYISIPHOCTD MPSIMBIX,
YroJd MEeXIy HpSAMBIMH, NEPHEHIUKYISAp, HAKIOHHAs, MPOCKINS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIBHO TOYKU M TPSMOI; YMEHHE PAcIO3HaBaTh PaBEHCTBO,
CUMMETpUIO M moxobue  ¢uryp,  HapasieNbHOCTH U
HEePIEHANKYISIPHOCTD MPSIMBIX B OKPYKAIOIEM MUPE
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YMeHHne omnepupoBaTh TMOHATHSIMH: [JIMHA, PACCTOSHHE, YTroJl
(BemMuMHA yIJia, CHHYC U KOCHHYC yIJIa TPEYTrOoJIbHUKA), TUIOIAIb;
YMEHHUE OIICHUBATh Pa3Mephl MPEAMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (QOPMYINBI TMEepUMETpa M IJIOUIATH
MHOTOYTOJBHUKOB, JJIMHBI OKPYXHOCTH U TUJIOMIAIN Kpyra, o0bema
HPSAMOYTOJIBHOIO MapajuleiIenuIlela, YMEHUE IPUMEHATL IIPU3HAKU
pPaBEHCTBa TPEYTOJBLHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJbHUKA,
teopemy [ludaropa, TpPUTOHOMETPUYECKHUE COOTHOIICHUS JUIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITOIIaAeH

12

YMenne wu300paxkaTh IUIOCKHE (UTYphl M WX KOMOWHAIWH,
IPOCTPAHCTBEHHBbIE (PUTYPBI OT PYKH, C TOMOULIBIO YEPTEKHBIX
WHCTPYMEHTOB W JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HITH
CUMBOJIbHOMY OIMMCAHUIO

13

YMeHre omnepupoBaTh MOHATHUSMHU: MNPSMOYTOJIbHAsE —CHUCTEMa
KOOpJMHAT, KOOPJAWHAThl TOYKH, BEKTOpP, CyMMa BEKTOPOB,




NPOM3BEACHNE BEKTOpa Ha YHUCIO, CKASIPHOE NPOM3BEACHUE
BEKTOpPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl M KOOPAMHATHI IS
NpEeJCTaBICHUS JaHHBIX M PEIICHUS 3a/1a4, B TOM YHCIE U3 IPYTUX
y4eOHBIX IPEMETOB U PEATbHOM KU3HU
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YMeHue omnepupoBaTh TOHATUSMU: CTOJIOWKOBBIE U KPYTOBBIC
IUarpaMMmbl, TaONWIBI, CcpeaHee apupMETHUYECKOoe, MeIHuaHa,
HauOoJbIlIee U HaMEHBIIIee 3HAYCHUS, pa3Max YHCIOBOro Habopa;
YMEHHE W3BJICKaTh, HWHTCPIPETHPOBATh M  NPeoOpPa3OBBIBATH
uH(pOpMAaIIMIO, TPEJICTABICHHYI0 B Ta0JMIIAX W Ha auarpammax,
OTPAKAIOIIYIO CBOMCTBA M XapaKTEPUCTHKH PEATbHBIX MPOIECCOB U
SIBJICHUW; YMEHHE paclo3HaBaTh W3MCHUWBHIC BEIWYUHBI B
OKPYXKaroIIeM MUPE

15

YMeHne omnepupoBaTh MOHATHUSMU: CIYYaHHBIA OMBIT (CIyYaHBINA
HKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (JIEMEHTApHBIM HCXON)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHE HaXOJIUTh BEPOSITHOCTU CIy4allHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHHW30BaHHOTO Tepedopa U ¢ UCIOIb30BAHUEM
IpaBUJia YMHOXKEHUS; YMEHHE OLEHUBATh BEPOSITHOCTH pEAbHBIX
COOBITHH U SIBICHUH, TOHUMAThH POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYKAIOIIEM MHpPE MU B JKU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBHUCHMBIX COOBITHIA; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEII U €0 POJIbIO B MACCOBBIX SIBJICHHSIX
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YMeHne BbIOMpATh MOIXOIAIINNA W3yYEHHBIH METOH JJIS PEIICHUS
3ajJa4du, HpI/IBOI[I/ITB HpI/IMepBI MaTeMaTu4YCCKUXx 3aKOHOMepHOCTeﬁ B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKHU
B I/ICKyCCTBe, OIIUCBhIBATh OTACJIIBHBIC BBIAAKOIIHUCCA pe3yanaTbl,
MOJTYYCHHBIE B XOJI€ Pa3BUTHS MAaTeMAaTHKU KaK HAayKW, MPUBOJUTH
IpUMEpPBl  MAaTEeMaTU4YECKUX OTKPBITMM W HX aBTOPOB B
OTEYECTBEHHON U BCEMUPHON UCTOPUU




HHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Hatypanbable u nensie yucna. [[pu3Haku 1eTMMOCTH IEeNbIX YHCeT
19 OObIKHOBEHHBIE W JCCATHYHBIE  JOpOOM, TPOIEHTH, OECKOHEUHBIE
MIePUOIUYECKHE TpoOu
13 PannonanbHble 4yucna. ApuMmeTHuecKHe OINepalud C PalMOHAIbHBIMU
YHUCIIaMU
14 JetictButenbHple yncia. ApudMETHYECKHE OINEpaIuu C JCUCTBUTEIHHBIMU
YHUCIIaMU
15 [TpubnuxEénnpie BBIMMCIICHUA, NPABUJIA OKPYIJICHUA, NMPHKUAKA U OLEHKA
pe3ynbTara BEIYUCICHUN
2 Anrebpanyeckue BhIpaXKEHUs
2.1 bykBeHHbIE BhIpaKeHUS (BRIPAKCHUS C TIEPEMEHHBIMH )
29 Cremnenb ¢ nensiM mnokasarenaeM. CTeNneHb € palMOHAIBHBIM IOKa3aTeeM.
CaoiicTBa cTeneHu
2.3 MHorouseHsl
2.4 Anrebpanueckas 1po0b
25 Apudmerndeckuii  KOpeHb  HaTypaidbHOW  cremeHu.  JledctBus ¢
apuQMEeTHUYECKUMHU KOPHSIMH HATypaIbHON CTETICHH
3 YpaBHEHUS 1 HEPABEHCTBA
31 Lemnsie Hv):[po6Ho-pauH0HaanHe ypaBHeHUsA. CHUCTEMBI U COBOKYITHOCTH
ypaBHEHUI
32 Llenble u npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
HEPABCHCTB
3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBble MOCIe10BaTEIbHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN
492 Apudmernueckass U reomeTpuueckas mporpeccuu. Dopmyna CIOKHBIX
MIPOIIEHTOB
5} OyHKIUU
OyHkus, crnocoOsl 3amanus GyHknuu. [paduk  dysknuun. O6macth
oTpeieNICHUsT U MHOXKeCTBO 3HaueHuH pynkiuu. Hynu pyakuun. [IpomexyTkn
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIMU. MakCUMyMBbI U
MUHUMYMBI (yHKIuu. HanOosnpiiee n HauMeHbIlee 3Ha4YeHHE (YHKIIMH Ha
MIPOMEKYTKE
6 KoopauHatsl Ha npsiMOil ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBBI KOOPAMHATHI HA TFTIOCKOCTH
7 ['eomerpus
7.1 ['eomeTpuyeckue GuUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKU




7.4

OKpY>XKHOCTb U KPYT

7.5 N3mepenne reoMeTpruIecKuX BETHIUH
7.6 BekTops!l Ha TI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

Marematuka. ['eomerpus:7-9 knace: yueouuk/JI.C. Atanacsan, B.®.byry3os, C.b. Kagomien
(u mp.). - 13-e u3x., crep.-Mocksa: [Ipocsemienue, 2024.

METOJUYECKHUE MATEPUAJIBI V11 YYUTEJISA
YMK k yue6nuky I'eomerpus:7-9 knacc: yueOnuk/JI.C. Atanacsu, B.®.byrysos, C.b.
Kanomues (u ap.). - 13-e uza., crepo.-Mocksa: [Ipocsemenue, 2024,

HUPPOBBIE OBPABOBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
https://myschool.edu.ru/skiv.instrao.ru






