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MNOACHUTEJIBHASA 3ATINCKA

I'eomeTpus Kak OAMH U3 OCHOBHBIX pa3feiioB IIKOJIBHOM MaTeMaTHKH, UMEIOLINI CBOEH IIeNbI0
o0ecrneynTs H3y4yeHHE CBOWCTB M pPa3MepoB (GUryp, MX OTHOLICHHH M B3aMMHOE PAaCIIOJIOKEHHE,
ONHUpaeTcsi Ha JIOTHYECKYH0, NOKA3aTeNbHYIO JHHHIO. L[€HHOCTh M3ydeHHs TeOMETpUH Ha YPOBHE
OCHOBHOTO 00mero oOpa3oBaHMs 3aKIIOYaeTCs B TOM, YTO OOYYarOIIWHCSA YYUTCS TPOBOIHUTH
JOKA3aTeJIbHBIE  PACCY)KICHUS, CTPOMTh JIOTUYECKHE YMO3aKIIOUCHMS, [IOKa3blBaTb HCTHHHBIC
YIBEP)KICHUS M CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, HPOBOAMUTH PACCYKICHUS «OT NPOTHUBHOIOM,
OTIMYaTh CBOWCTBA OT NPU3HAKOB, (OPMYINPOBATH OOpATHBIE YTBEPKICHUS.

Bropoii menpl0 n3ydeHHs T'€OMETPHUM SIBJISIETCSl HCIONb30BaHHME €€ KaK HMHCTPYMEHTa MpHU
pEeLICHNN KaK MaTeMaTW4ecKuX, TaK M MPaKTHYECKUX 3aJad, BCTPEUAIOIIUXCS B PEANbHON KHU3HH.
OOyuaromuiicsi JODKEH HAyYUTHCS ONPEAETUTh T'€OMETPUYECKyI0 (UIypy, OmucaTh CIIOBaMU JAHHBIH
4epTéX WM PHCYHOK, HAaWTH IUIOIAAb 3EMENFHOTO YYacTKa, pacCYuTaTh HEOOXOIUMYIO JJIHHY
OIITOBOJIOKOHHOTO Kabemst min Tpedyemble pa3Mephl rapaxa Ajsl aBTOMOOWIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTENbHAS JIMHUSA B U3y4yeHUH reoMeTpud. [lpu pemennn 3a1a4 npakTHUECKOro XapakTepa
o0yyaromuiics yu4uTcsi CTpOUTh MaTEMAaTUUECKUE MOJICNIN PEATbHBIX KU3HCHHBIX CUTYalUl, MPOBOIUTH
BBIUMCJICHHS U OLIEHUBATh aJIeKBaTHOCTh MOJYYEHHOT'O pe3ysIbTaTa.

Kpaithe BakHO TOAYEPKUBATH CBA3M TEOMETPUM C JAPYIMMH YYEOHBIMH IpEeIMETaMH,
MOTHUBHPOBATH HCIIONB30BATh OIPENENICHHS TeOMETpPUYeCKUX (UTYp U TOHSTHH, JEeMOHCTPHPOBATH
NPUMEHEHHUE TOJNYYCHHBIX YMECHHUH B (PM3MKE W TEXHHKE. JTH CBA3M HawOojee SPKO BUJIHBI B TeMax
«BekTtophb», «TpuroHoMeTprUIecKre COOTHOIIEHHs», «MeToa koopauHat» 1 «Teopema [Mudaropay.

VYuebubiii kypc «['eomerpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPKAHMS:
«['eomerpuueckue (UIypel U MX CBOHCTBa», «lI3MepeHHE T€OMETPUYECKMX BEIWYHMH», «[leKapTOBBI
KOOPJAMHATHI Ha IUIOCKOCTH», «BekTopb», «/IBrmkenus miockoct», «IIpeodpazoBanus monoOus».

Ha uzydenue yuebHoro kypca «l'eomerpusi» orBogutcst 204 waca: B 7 xiacce — 68 gacoB (2 gaca

B HEJeNI0), B 8 Kiacce — 68 gacoB (2 Jaca B Hezlelmo0), B 9 kiracce — 68 yacoB (2 yaca B HECIIO).



COJEPXAHUE OBYYEHUA

7 KJIIACC

Havanpnple mnonsaTHs reomeTpuu. Touka, mpsiMas, OTpe30K, Jyd. Yroia. Buasl yrios.
Beprukanbuele U cMexHble yriabl. buccexktpuca yrna. Jlomanas, MHoroyronsHuk. [lapaniensHocTs U
NEPNEHANKYIIPHOCTD MPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOW CHMMeETpUH. lIpumepsl cUMMeETpHH B
OKpY’KaloIleM MHUPE.

OCHOBHbIE TOCTPOEHHS C TOMOIIBIO IUPKYNs W JuHedku. TpeyronpHuk. Bricota, menuana,
OmcceKTpuca, X CBOMCTRBA.

PaBHOOEIPEHHBINI U PABHOCTOPOHHHIA TPEYTONbHUKH. HepaBeHCTBO TpeyronpbHHKA.

CBoiicTBa 1 NpU3HAKU PAaBHOOEIPEHHOTO TPEYroiabHUKA. [IpH3HaKK paBEeHCTBA TPEYTONBbHUKOB.

CBoiicTBa M NpU3HAKU MapaJUIeNbHbIX OpsAMbIX. CyMMa YIJIOB TpEyroibHUKA. BHeEIHUE yribl
TpEyroJbHHKA.

[IpssmoyronpHblii  TpeyronbHUK. CBONHCTBO MeIHWaHbl MPSAMOYTOJBHOIO  TPEYrOJbHUKA,
MpPOBENEHHON K TUNOTeHy3e. [Ipu3HaKu paBeHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHHUKOB. IIpAMOyronbHbIN
TPEYTOJIbHUK C YIJIoM B 30°.

HepaBenctBa B reoMeTpuy: HEpPaBEHCTBO TPEYroOJIbHMKA, HEPABEHCTBO O MAJHMHE JIOMAaHOM,
TeopeMa o OoJIbIIeM yriie U O0IbIIeH CTOpOHE TPeyroibHUKA. [lepIeHUKYIIp 1 HAKIIOHHASL.

I'eomeTpryeckoe MecTo Touek. brccekTpuca yria u cepeJUHHBIN NePIeHANKYIISIP K OTPE3Ky Kak
reOMEeTPUYECKIEe MECTa TOUEK.

OKpyXHOCTb M KpyT, XOpAa U AUaMETp, UX CBOWCTBA. B3aumHOE pacnosyioxkeHne OKpYKHOCTH U
npsimoi. KacatenmpHast M cekymas K OKpyXHOCTH. OKpy>KHOCTb, BIHMCaHHas B yroi. BrucanHas u

OIMUCaHHasA OKPYXHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerbpéxyronpHuku. IlapamnenorpamMM, €ro IpuU3Haku U CBOWCTBA. YacTHbIE cCllydau
napaiesorpaMMoB (IPsIMOYTOJIBHUK, pOMO, KBaJIpaT), X MPHU3HAKU U cBOMCTBa. Tpamenus, paBHOOOKas
Tparenus, e€ CBOUCTBA U NMpU3HAKU. [IpsMoyroibpHas Tpamnenus.

Meton yasoeHus wmenuasbl. llenTpanbHas cummerpus. Teopema @aneca u Teopema o
MPOMOPLUOHANBHBIX OTPE3Kax.

CpenHue TMHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp Macc TpeyroabHUKa.

[lomobue TpeyrombHUKoB, ko3 duimeHnt mnomodus. I[lpusHakum mOMOOUS TPEYrOIHLHUKOB.
[IpumeHenne momo0us MPH PELICHUH MPAKTUIECKUX 3a7ad.

CpoiictBa 1uomaaeli reomerpudeckux ¢Guryp. DopMmynsl s IUIOMAIM  TPEYroJjbHHUKA,
napaienorpamma, pom0Oa u tpaneuun. OTHOLIEHHE TIOUIAeH MOJOOHBIX GUTYp.

Brruncnenwne miormaeii TpeyroabHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.



Teopema ITudaropa. [Ipumenenue Teopemsr [Iudaropa mpu perneHUN MPaKTAISCKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTPOTrO yIjia TPsSMOYTONBHOIO TpeyronbHuKa. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAeCTBO. Tpuronomerpudeckue GyHkuuu yriios B 30, 45 u 60°.

BrnncanHusble 1 1IeHTpasIbHBIE YTIIBI, YTOJI MEKIY KacaTeNbHOM U XOpAoil. YTIIbl MeXAy XopJaaMu U
CeKyllMMHU. BnucanHple M oONMCaHHBIE YETHIPEXYTONbHMKH. B3aumHOE pacnoioxeHue IBYX

okpyxHocTel. Kacanue okpyxHocteit. O0Iue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanrerc yrinoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
DopMynbl IPUBEACHUS.

Pewenue tpeyronbHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHUHYCOB. PellleHHe mpakTHYeCKHX
3a/1a4 ¢ UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB ¥ TEOPEMBI CHHYCOB.

[IpeoOpazoBanue momobus. [logoOre cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema 0 TpPOM3BEACHHUM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEIECHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacaTeIbHOM.

Bekrop, anuHa (MOIyib) BEKTOpa, COHANPABICHHBIE BEKTOPBI, TPOTHUBOIOIOKHO HAIIPABICHHBIC
BEKTOPBI, KOJUIMHEApPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluy Haj BekTopamu. PasnoxeHue
BEKTOpa 1O JBYM HEKOJIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKaldpHOE NPOU3BEACHHE
BCKTOPOB, IPUMCHCHUC IJIAA HAXOXKICHUSA AJIMH U YTJIOB.

JlexapToBBl KOOpAMHATHI HA IJIOCKOCTH. YPABHEHHs IPSIMOM U OKPYKHOCTH B KOOpJMHATax,
nepecedeHre OKpyKHOCTE! U MPSAMBIX. MeTo1 KOOpJIMHAT U €T0 IPUMEHEHHE.

IIpaBunbHbIE MHOTOYroiabHUKH. [[nmHa OKpykHOCTU. ['pagycHas W paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH OyT OKpyxkHocTel. Ilnomans kpyra, ceKTopa, CErMeHTa.

JIBIDKEHHS TUIOCKOCTH M BHYTPEHHHE CHMMETPUH (QUTYp (DJIeMEHTapHbIe MpPeJCTaBICHUS).

[TapannensHbIil nepeHoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

JIMMHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE  Pe3yJbTaThl  OCBOCHMS MpOrpaMMmbl  yyeOHoro Kkypca  «l'eomeTpusi»
XapaKTepU3yI0TCA:

1) naTpuoTHYecKoe BOCIIUTAHME:

MPOSBIIEHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHHUEM K JOCTHMKEHHUSAM POCCUMCKMX MAaTEMaTHKOB M POCCHMCKON MaTeMaTHYeCKOH HIKOJBI, K
WCIIOJIb30BaHMIO ATHX JOCTHKEHUH B IPYTrUX HayKax M MPHUKIAAHBIX chepax;

2) rpa:kIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO 00S3aHHOCTEH TpakJaHWHA M peaju3aldd ero Ipas,
NPEACTAaBICHHEM O MAaTEeMAaTHYeCKUX OCHOBaX (YHKUMOHUPOBAHUS PAa3NUYHBIX CTPYKTYD, SBICHHH,
MPOLEAYP TPAKIAHCKOTO OOIIecTBa (HAIpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHIO
TUYECKUX MNpPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM JOCTM)KCHUHM HAayKH, OCO3HAHHEM
BaXHOCTU MOPAIbHO-3TUYECKUX NIPUHIUIIOB B JESTENBHOCTH YUEHOTO;

3) Tpy10BOE BOCIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yacTHE B PpEIICHHMM NPAKTHUCCKUX 3aJad MaTeMaTHYeCKOH
HaNpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUECKOro 00pa3oBaHMs HA MPOTSHKCHUU BCEH KU3HU
JUTsl YCHCIIHOM npodecCHoHaIbHON JCSITeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U TOCTPOSHHEM WHIUBHIYaIbHON TPaeKTOpHH 00pa30BaHMs U )KM3HEHHBIX IUIAHOB C yYETOM
JMYHBIX UHTEPECOB U OOIIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTUYeCKOE BOCIUTAHUE:

CIOCOOHOCTBIO K SMOLMOHAILHOMY M 3CTETHUECKOMY BOCIIPHSTHIO MaTeMaTHYECKHX OOBEKTOB,
3aja4, pelIeHnH, pacCyKICHNN, YMEHHIO BUIETh MaTEMaTHYEeCKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHUS:

OpHeHTaHHeﬁ B ACATCIIBHOCTH Ha COBPEMCHHYIO CUCTEMY HAaYUYHBIX HpeILCTaBJIeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOABI M OOIIECTBa, TOHUMAHUEM MAaTeMaTHYeCKOH HayKH Kak
cephl YeNOBEUECKON NIESITENbHOCTH, 3TANOB €€ pa3BUTHSA M 3HAYUMOCTH JUIS Pa3BUTHUS LUBHIIM3ALINH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH M MaTEMaTHYECKOW KYyJBbTypoW Kak CpeJCTBOM IIO3HAHUSA MHpa,
OBJIAJICHUEM MTPOCTENIIMMHI HaBBIKAMHU HCCIIEN0BATENBCKOM IEATENBHOCTH;

6) ¢umsmueckoe BocnHMTaHWE, (POPMHPOBAHME KYJbTYPbl 3A0POBbA W 3MOLIHOHAIBLHOIO
O1aromostyyusi:

TOTOBHOCTBIO NPUMEHSTh MAaT€MaTHYECKHE 3HAHMsS B HHTEPECax CBOErO 3/10POBBS, BEICHMUS
3I0pOBOTO 00pasza XHW3HU (340pPOBOE MUTAaHWE, cOANaHCHPOBAHHBIM PEXUM 3aHATUH W OTABIXA,
peryisipHast (u3ndeckas aKTHBHOCTh), COPMUPOBAHHOCTHIO HaBbIKa pediieKcuu, MPU3HAHUEM CBOETO

MpaBa Ha OMHMOKY M TaKOT'o K€ MpaBa APYroro 4eIoBeKa;



7) 3K0JI0THYecKoe BOCIIUTAHHE:

OpUCHTAIMEH Ha TPUMEHCHHE MAaTEMAaTHMYCCKUX 3HAHWW I pelieHUs 3aaad B o0jacTu
COXPAHHOCTH OKPYXaroulel cpeibl, MIaHUPOBAaHUS MOCTYIKOB M OLIEHKH HMX BO3MOXHBIX MOCJIEICTBHIA
JUTSL OKPY Karolliel Cpefbl, OCO3HAHUEM TJI00AJILHOTO XapaKTepa SKOJIOTMYECKUX MpoOJeM M MyTed mx
peIICHHUS;

8) ajanTanus K U3MEHSIOUIUMCS YCIOBUSAM CONMAIBLHON U MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBUAX HEOMPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4epe3 MPAKTHUECKYIO JCSITEIIbHOCTh, B TOM YHCIIC YMEHUE YUHUTHCS Y IPYTUX JNIOACH,
MpHOOpETaTh B COBMECTHOM JICATSILHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIICTCHIUH U3 OTbITA IPYTHX;

HE0OXOIMMOCTBI0 B (OPMHUPOBAHMHM HOBBIX 3HaHWH, B TOM dHCIe (DOPMYJIHPOBaTH HIEH,
MOHSATHS, TUTIOTE3BI 00 00BEKTaX U SBIECHUSIX, B TOM YHCIE paHee HEM3BECTHHIX, OCO3HABATH JIE(UITUTHI
COOCTBEHHBIX 3HAHUN M KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAaIlHIO, BOCIPHHUMATH CTPECCOBYIO CHTYaIllHI0 Kak
BBI30B, TPEOYIOMIHIA KOHTPMEP, KOPPEKTUPOBATH MTPHHUMAEMBbIE PEIIEHUS U IeHCTBHS, (POPMyIHpOBaTh U

OLIGHUBATh PUCKHU U MOCIEACTBUS, HOPMHUPOBATH OIIBIT.

METAHNPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3zoBrble Jjornueckne aeicTBus:

. BBISIBIISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKH MaTeMaTHYECKHX OOBEKTOB,
TIOHSATHH, OTHOIICHUH MEXKAY IMOHITUSME, (OPMYJIMPOBAThH OINpEJNENICHUS TOHSATHH, YCTaHABIWBAThH
CYIIECTBEHHBIM TPU3HAK KiIacCU(UKAIMK, OCHOBAaHUS il OOOONIEHWUS W CpaBHEHUsS, KPUTEPUH
MIPOBOMMOTO aHAJIN3a;

. BOCIIPHHUMATh, (HOPMYIMPOBaTh M NPeOoOPa3OBBIBATH CYXKIEHUS: YTBEPOUTEIbHBIE U
OTpHLIATENbHbIE, EANHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

. BBISBIISITH MaTEMAaTH4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpedns B (akrax,
JAHHBIX, HAONIOJCHUSX M YTBEPXKICHUAX, NpeaaraTb KPUTEPUU ISl BHISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMIL;

. JIenaTh BBIBOJBI C HCIIOJIb30BAHHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIFOUEHUH IO aHAIOTHH;

. pa3dupath 10Ka3aTenbCTBA MATEMAaTHUECKUX YTBEP)KICHUH (IIPSAMbIE U OT NPOTHUBHOIO),
MPOBOJIUTH CAMOCTOSTENBHO HECIOXKHBIE JIOKA3aTeIbCTBA MaTeMaTHYeCKWX (PaKToB, BBICTPAWBATH
apryMeHTaIuIo, PUBOIUTE PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PAcCyK/IEHUS;

. BBIOMpATh CIOCOO peleHus y4eOHOM 3anauM (CpaBHHBATH HECKOJIBKO BapHAaHTOB

peuicHus, BBI6I/IpaTL Haubosee HOZLXOZ[?IIJ_[I/Iﬁ C y‘léTOM CaMOCTOATCIIBHO BBIACICHHBIX KpI/ITCpI/IeB).



Ba3oBble ucciiegoBaTe1bcKue JeiicTBHA:

. UCIIONIb30BaTh  BOMPOCHl ~ KaK  HMCCIEJOBAaTENbCKUA  MHCTPYMEHT  TO3HAHWS,
(dopMynupoBaTh BOMPOCH, (PUKCUPYIOIIUE MPOTUBOpPEUNE, MPoOIeMy, CaMOCTOSATENFHO YCTaHABINBATD
MCKOMOE U JTJaHHOE, (POPMHUPOBATH THIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3ULIUIO, MHEHUE;

o IPOBOJIUTE IO CAMOCTOSTEIHFHO COCTABICHHOMY IUIAHY HECJIOXKHBIH JKCIICPHMEHT,
HeOOJIBIIOE MCCIIEAOBAHUE TI0 YCTAHOBICHUIO OCOOGHHOCTEH MaTeMaTHYeCKOro 00BEKTa, 3aBUCUMOCTEH
00BEKTOB MEXIY COOOI;

o CaMOCTOATENBHO (HOPMYITUPOBATH 0OOOIEHNUS M BBIBOABI 110 PE3YNIbTaTaM MPOBEIEHHOTO
HaOJIIOEHNsI, WCCICIOBAaHUs, OLIGHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB, BHIBOAOB U
00001IEeHHNIA;

. MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, & TAKIKE BBIABUTATH MPEINOTI0KEHHUS O

€0 pasBUTUHU B HOBBIX YCJIOBUAX.

PaGora ¢ unpopmanueii:

. BBISBIISITh HENOCTATOYHOCTh U M30BITOYHOCTH MH(OPMALIUH, JaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a1a4u;

[ BBIOMpaTh, AHAJIU3UPOBATh, CUCTEMATHU3UPOBATH M HWHTEPIPETUPOBATH HH(OPMAIUIO
Pa3INYHBIX BUJIOB U (GOPM IPEACTaBICHHUS;

. BBIOMpaTh (OpMY MpEICTaBICHUS MHPOPMALUU U WUTIOCTPUPOBATH peIlacMble 3aa4uH
CXEeMaMH, IuarpaMMaMu, HHOM rpa Kol 1 UX KOMOUHAIUSIMH;

U OILICHUBATh HAAEKHOCTh MHOOPMAIMK 0 KPUTEPHUSM, MPEIIOKEHHBIM yUYUTEIEeM WM

c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBUSL:

. BOCIIPUHUMATh U (POPMYyIHPOBATH CY)KICHHS B COOTBETCTBUH C YCJIOBUSIMH U LEISIMH
O6IIICHI/I$[, SACHO, TOYHO, I'PpaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHA B YCTHBIX M NHCBMCHHBIX TCKCTax,
JIaBaTh MOSICHEHUS 110 XO/ly PELEHUs 33/1a4l, KOMMEHTHPOBATh II0Jy4YE€HHBIN pe3yibTart;

. B X0JIe OOCYXXJICHMs 3aJlaBaTh BOIIPOCHI II0 CYILIECTBY OOCYXIaeMOIl TeMbl, IPOOIIEMBI,
pemaeMof/'I 3aaa4u, BBICKa3bIBaTh UJICH, HAICJICHHBIC HAa ITONCK PEIICHUA, COIIOCTABIIATE CBOU CYKACHUA C
CYXIEHUSIMH JAPYIHMX YYacTHUKOB Juayiora, OOHApyXHBaTh pazIMyde W CXOJCTBO TMO3UIMH, B
KOPPEKTHOM (opMe HopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS,

. MIPEJICTaBIATh PE3YyIbTAaThl PEIIECHUS 33aJaud, SKCIEPUMEHTA, UCCIIEOBaHUsA, MPOEKTa,
CaMOCTOSITETIbHO BBIOMpaTh (QOpMaT BBICTYIUICHHS C Y4YETOM 3aJad Npe3eHTalud W OCOOEHHOCTEH
ayJINTOPUH;

U MMOHUMATh ¥ WCIOJIB30BaTh NMPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIbHON paboThl mpu

peIICHUN yT-Ie6HBIX MaTEMaATHYCCKUX 3a1a4,



. MPUHUMATE €] COBMECTHOM JEATEILHOCTH, MIAHHPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThI, pachpeneisaTh BHIb pabOT, JOrOBapWBaThCSA, OOCYXKIATh MPOLECC M Pe3yabTaT pPabOTHI,
000011aTh MHEHUS HECKOIBKHX JTIOICH;

° y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (00CYkKIeHHS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI W JIPYTHE), BBIMOJIHATH CBOK 4YacTh pabOTBl U KOOPAWHHUPOBATH CBOM JCUCTBUS C IPYTHMH
YJICHAMH KOMAH/Ibl, OIICHWBATh Ka4eCTBO CBOCTO BKJIaga B OOMIMA TMPOAYKT IO KPUTEPHUSM,

c(hopMyITMpOBaHHBIM YYACTHHKAMH B3aMMOECHCTBHS.

PeryisiTHBHBIE YHHBepPCaJbHbIE yYeOHbIE A€l CTBUSA

Camoopranuszanus:

. CaMOCTOSITEILHO COCTaBIIATh IUIAH, QJITOPUTM pEIICHUS 3anadyv (MO €ro 4YacTh),
BBIOMpaTh CIOCOO pemeHUs ¢ yd4ETOM UMEIOIIMXCS PECYpCOB M COOCTBCHHBIX BO3MOXKHOCTEH,

apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU C y4€TOM HOBOM MH(OpMALHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIH MHTEJJIEKT:

. BJIQJIETh CIIOCO0AMH CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIECCa W PEe3yNbTaTa PelIeHus
MaTeMaTU4YeCKOM 3a71auu;

. MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH INPH PEIICHUH 3aJadd, BHOCHUTH
KOPPEKTUBBI B JCITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITCIILCTB, HAMICHHBIX OLIMOOK, BBISBJICHHBIX
TPYIHOCTEM;

. OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LEIU U YCIOBUSM,
OOBSACHATh TPUYWHBI JIOCTIKEHUS] WM HENOCTIDKEHHs e, HAaXOIUTh OINMOKY, JaBaTh OICHKY

nproOPETEHHOMY OIBITY.

HPEJIMETHBIE PE3YJIBTATDI

K koniry oOyuenus B 7 Kjaacce 00y4arOUIMACS MOTYUYHUT CIEAYIOMINE TPEIMETHBIC PE3yIbTATHI:

PacrniozHaBaTh M3ydeHHBIE TeOMETpUYecKre (UTYpHI, ONPEENsATh NX B3aUMHOE PACIOIOKEHHE,
n300paxath TeoOMeTpuIecKrue QUTYpbI, BBEITIOIHATH YEPTEKH 110 YCIOBHIO 3a/1auu. VI3MepsaTs IMHelHbIe U
YIJIOBBIE BEJIMUMHBL. PemaTe 3a1aui Ha BBIYMCIIEHHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

Henates TpyOyro OIIEHKY JMHEWHBIX W YIJIOBBIX BEIMYMH MPEIMETOB B pPEATbHON IKHU3HH,
pa3MepoB IPUPOTHBIX 00BEKTOB. Pa3znnyars pazmepbl 3TUX 00BEKTOB MO MOPSIIKY BEINIHHEI.

CTpouTh YepTeXH K TeOMETPHIECKUM 3a7a4aM.

[Tonp30BaThCs NpHU3HAKAMHM PaBEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BaTh IPU3HAKM U CBOMICTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB NIPU PELICHUH 3aad.

[IpoBoANTE TOrMUECKUE PACCYKAECHUS C UCIIOJIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonp30BaThCs MpPU3HAKAMU PAaBEHCTBA MPSMOYTOJBHBIX TPEYTOJIBHHKOB, CBOWCTBOM MEAMAHBI,

HpOBCI{éHHOﬁ K TUIIOTCHY3C MIPAMOYT'OJIbHOI'O TPCYT'OJIbHUKA, B PCHICHUN 'COMCTPUICCKUX 3a/ay.



OmnpenensTe NapajuleNbHOCTh MPSIMBIX C IIOMOLIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMM CEeKyIlas.
OnpenensTs napauieIbHOCTh MPAMBIX C MIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOW MpsIMOHN 10
TOYEK APYTOH NPSIMOU.

Pemrate 3amaun Ha kieryaroi Oymare.

[IpoBOoaUTHL BBIUMCICHHS W HAXOOUTh YHUCIOBblE W OyKBEHHBIE 3HAUCHHS YIJIOB B
TEOMETPUUYECKUX 337adaX C HCIONb30BAHUEM CYMMBl YTJIOB TPEYTrOJbHUKOB M MHOTOYIOJBHHMKOB,
CBOWCTB YIJIOB, OOpa30BaHHBIX MpPU TEPECCUECHHH [BYX MNapauieNbHBIX NPSAMBIX CeKymied. PemaTsb
MIPAKTUUYECKUE 331a4l Ha HaX0XKJICHUE YTIIOB.

Brnanets moHSATHEM TeOMETPUYECKOTO MecTa TOYeK. YMETh ONpelelsTh OUCCEKTpHUCY yIiia U
CEpEeIMHHBIN NEPIEHINUKYIIAP K OTPE3KY KaK T€OMETPUIECKHE MECTA TOUEK.

@opMynHpoBaTh ONpPEACIHCHUs] OKPYXHOCTH M Kpyra, XOpAbl H JAWAMETPAa OKpPYKHOCTH,
MOJIb30BAThCS UX CBOWCTBAMH. Y METh IPUMEHSTH 9TH CBOMCTBA MIPY PEIICHUH 3a1a4.

Brnagers NOHATHEM ONMMCAaHHOW OKOJO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAaXOAWTH €€ LEHTP.
[Tonp30BaThCst pakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHUKA MIEPECEKAI0TCsl B OJHOM TOUKe, U
0 TOM, YTO CEpEAVHHBIE IEPIEHIUKYIISPBI K CTOPOHAM TPEYTOJIbHHKA NEPECEKAIOTCS B ONHOM TOUYKE.

Brnagerp  moHATHMEM ~— KacaTeIbHOM K OKPYXHOCTH,  IOJb30BaTbCA  TEOPEMOUM O
MEPNEHINKYIIIPHOCTH KacaTEIBHOM U paguyca, MPOBEIEHHOIO K TOUKE KacaHUsl.

ITonp30BaTECA MPOCTEHIIMMH T'€OMETPUYECKMMH HEPAaBEHCTBAMH, IMOHMMATh MX IPAaKTHYECKUI
CMBICTI.

[IpoBoaNTH OCHOBHBIE TEOMETPHUECKHE TIOCTPOEHHS C MTOMOIIBIO IUPKYJIS U IMHEHKH.

K koHIty 00yueHus B 8 kj1acce 00ydarONUiCs MOIYUUT CIASAYIONIUE TPEIMETHBIC PE3YJIbTAThI:

PacriosHaBaTh OCHOBHBIE BHUJABI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI, IIOJB30BAaThCS UX
CBOICTBaMHU MPU PELICHNH T€OMETPUYECKUX 3a/1a.

[IpumeHaTh CBOWCTBAa TOYKH TEPECEUCHHUS MeIWaH TPEyrobHHWKa (IEHTpa Macc) B pelIeHUH
3a1ad4.

Brnagetrs moHATHEM cpeAaHeW JNMHUW TPEYrojbHUKA M Tpareluud, MPUMEHSITh WX CBOMCTBa NpH
peuieHu reomerpudeckux 3anad. ITomp3oBarses Teopemoit daneca U TEOPEMOI O MPONOPLUUOHAIBHBIX
OTpe3Kax, MPUMEHSTH UX JUIS PEIICHUS MPAaKTUYECKHX 3a/1a4.

[IpuMeHsTh TpU3HAKH TO00HS TPEYTOJILHUKOB B PEILICHUH T'€OMETPUUECKUX 3a/1a4.

[Tonw3oBatecst Teopemoil Iludaropa ans pemeHUss TeOMETPUUECKHX M TNPAKTUYECKHUX 3aj1ad.
CTpouTh MaTeMaTHUYECKyI0 MOJENb B MPAKTHUECKUX 33Jadax, CaMOCTOSTENBHO JAeNaTh 4YepTéX U
HaXOAWUTh COOTBETCTBYIOLINE JUIHHBI.

Brnagers moHATHAMH CHHyCa, KOCHMHYCa M TaHT€HCa OCTpPOro yIia MpsIMOYTOJBHOTO
TpeyronbHHKa. [101630BaThCS 3TUMU MOHATHIMH I PELLICHUS MPAKTUYECKUX 3a/1a4.

Boruucnate (pa3snuuHbIME crioco0amu) TUIOLIaAh TPEYroJbHHKA W IUIOLIaJd MHOTOYTOJBHBIX
¢uryp (monb3ysAch, Te HEOOXOAWMO, KalbKyJasSTOpoMm). I[IpyUMEHSTh NOJIy4YeHHBIE YMEHHUS B

IMPAKTHYCCKHUX 3aaavdax.



Brnaners NOHATHUAMM BIMCAHHOTO M LIEHTPAJIBHOIO YIJIA, UCIIOJIB30BATh TEOPEMBI O BIMCAHHBIX
yIiiax, yriax MexOy XopAamH (CeKyIIMMH) M YIJie MEXAy KacaTelbHOM M XOpIOoW MpH peleHHH
TeOMETPHUECKHX 3a/1a4.

Bnamerr mMOHATMEM OMHMCAaHHOTO YETHIPEXYrOJbHWUKA, NPUMEHSATH CBOMCTBA OMMCAHHOTO
4eThIPEXYTOIBHUKA TP PELICHUH 3aad.

[IpuMeHsTh MONyYeHHbIE 3HAHUS HA MPAKTHKE — CTPOMTH MaTeMaTW4eCKUe MOJENH Ui 3a/1ad
peanbHON KHM3HM M TPOBOAMTH COOTBETCTBYIOIME BBIYMCICHUS C TNPUMEHEHHEM TMOA00US U
TPUTOHOMETPUH (TIONB3YSCh, T HE0OX0IUMO, KaJIbKYIISTOPOM).

K xonmy oOyuenus B 9 kiaacce 0OydaromMicCs MOMYUYHUT CIEAYIOMINE IPEIMETHBIC Pe3yIbTaThI:

3HaTh TPUIOHOMETPUUYECKHE (YHKLUUH OCTPHIX YIJIOB, HAXOAWUTh C MX IOMOIIBIO Pa3JIMYHBIC
3JIEMEHTHI IPSMOYTOJIBHOTO TPEYTOJbHUKA («pEIIeHHE MPSMOYTOIbHBIX TPEYTOJbHUKOBY). HaxonuTs (c
MOMOIIBIO KaJIbKYJISITOPA) IUIMHBI M YTJIbI U1 HeTAaOJIMYHBIX 3HAUCHHH.

[Tonw3oBarecst GopMynaMu NPHUBENCHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM JUIS
HaXO0>KACHUS COOTHOIIECHUH MEKAY TPUTOHOMETPUUYECKUMH BETHIMHAMH.

Hcnonb30BaTh TEOpEeMbl CHHYCOB W KOCHHYCOB [UIl HAaXOXKACHUS Pa3UYHBIX 3JIEMEHTOB
TPEYroJbHUKA («PEeIIeHUE TPEYTOJIbHUKOBY), IPUMEHSITh UX NP PEILICHUN T€OMETPUUECKUX 3a/1ad.

Bragets moHsITHAMYA TTpeoOpa3zoBaHUs OO0, COOTBETCTBEHHBIX 3JIEMEHTOB TIOAOOHBIX QUTYP.
ITonp30BaThCsI CBOMCTBAMHU MOJOOHS IPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH [UIMHBI U HAXOAUTH YTJIBI
y momoOHbIX ¢uryp. [IpumeHSITH CBOWMCTBa MOAOOMS B NPAKTHYECKUX 3ajadax. YMEThb IPUBOJIUTH
pUMEPHI TOJJOOHBIX QUTYP B OKPYIKAIOIIEM MHUPE.

[Tonb3oBaThCs TEOPpEMAaMHU O IPOU3BEICHHN OTPE3KOB XOP/I, O MPOU3BEACHUH OTPE3KOB CEKYIINX,
0 KBaJ[paTe KacaTeJIbHOM.

[Nonb3oBaThCs BEKTOPaMH, TOHUMATh WX TEOMETPUUECKUIN 1 (PU3UUECKUI CMBICT, PUMEHSTh UX
B pEIIEHNH T'€OMETPUIECKUX M (PU3NUECKUX 3a/1au. [I[pUMEHSTh CKaIIpHOE TIPOU3BEICHUE BEKTOPOB IS
HaXO0XJICHUA IJIMH U YTJIOB.

[Tonb30BaTHCS METOIOM KOOPJMHAT HA TUIOCKOCTH, MPUMEHSTH €r0 B PEIICHHN T€OMETPHUECKIX
Y MPaKTHYECKHX 3a]1a4.

Bnanerpr NOHATHMSMH TPaBUIBHOTO MHOTOYTOJbHUKA, JJMHBI OKPYKHOCTH, IUIMHBI OyTd
OKPY>KHOCTH U PaJMaHHON MEpbl yria, yMETh BBIUYHCIATH IUIOIIAAb Kpyra U ero vacteid. IIpumeHsTsH
MOJTy4EeHHBIE YMEHHUS B IPAKTHYECKUX 3aa9ax.

Haxonuts ocu (MM UEHTPHI) CUMMETpUH (Uryp, NPUMEHSTH IBIKEHHS IUIOCKOCTH B
NPOCTEHIINX CITydasiX.

[IpuMeHsTh MOJyYeHHbIE 3HAHMS Ha NMPAKTHKE — CTPOMTH MAaTEeMaTW4eCKUe MOJENH Ui 3a/ad
peambHON KHM3HM M HPOBOAMTH COOTBETCTBYIOIME BBIYMCICHUS C NPUMEHEHHEM TMOJ00US U

TPUTOHOMETPUUECKUX PYHKUUH (IONB3YSCh, T€ HEO0X0IUMO, KaJIbKYIISTOPOM).



TEMATHUYECKOE IIVTIAHUPOBAHUE

7 KJIIACC
KosuyecTBO Yacos DJ1eKTPOHHBIE
Ne ni/m HaunmeHoBaHue pa3iesioB U TeM K I (uudposbIe)
MPOrpaMMsl Bcero OHTpﬁOﬂbele paKTﬁl/I‘ICCKHe o0pa3oBaTeJIbHbIE
padoThI padoThI pecypen
|| covtirss. Momepomme reomerpiseatime. 12 Bu6aroraca LIOK
) p p https://m.edsoo.ru/7f415e2e
BEITNYUH
bubnuorexa LIOK
2 TpeyrobruKn 26 ! https://m.edsoo.ru/7f415e2e
bubmuorexa [LIOK
3 HapannenpHsie npsvbie 1 ! https://m.edsoo.ru/7f415e2e
4 OKpy>XHOCTB U KpyT. [ 'eomeTprueckue 15 1 bubnuotexa [IOK
MOCTPOEHUSA https://m.edsoo.ru/7f415¢e2e
. butmmoreka [JOK
5 [ToBTOpenue, 06001MIeHNE 3HAHMIA 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 0




8 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM K I (undposbie)
n/n nporpamMmbl Bcero OHT%Om’m’Ie paKTﬁnqecxne o0pa3oBaTeJibHbIE
padoThI padoThI pecypet
. bubnuoreka [IOK
! HeTBIpEXYTOLHHKH 12 ! https://m.edsoo.ru/7f417e18
’ [Tmomaas. Haxoxaenue miomanei 12 1 bubaunoreka LIOK
TPEYTOJIHHUKOB U MHOTOYTOJIEHBIX (BUTYP. https://m.edsoo.ru/7f417e18
bubaunoreka LIOK
3 Teopema [Tudaropa u Hayana TPUrOHOMETPUH 10 1 https:/m.edsoo.ru/7f417e18
P A —— 15 | butmnorexa LIOK
poropx P » HOI https://m.edsoo.ru/7f417e18
TpeyroabHuKH. [lomaaym mo1o0HbIX GUryp
5 zligzglfblig}:{f:;czz ?OHI’II:;{?;; I?(I;caTe bHBIC 13 1 bubmorexa LHOK
pexyros ' e https://m.edsoo.ru/7f417e18
K OkpykHOCTH. KacaHue okpyxHoOCTE#
. bubmmoreka IIOK
6 Tosropenne, obobmene sHanmit 4 1 https://m.edsoo.ru/7f417e¢18
OBIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 6 0




9 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
Nen/n HaumenoBanue pa3aejgoB U TEM NMPOrpamMmabl KOHTpOJ]bHLIe HpaKaneCKne (III/I(l)pOBbIe)
Beero padoThI padoThI 06pa:::z;;ec>t:mue
bu6mmoreka [IOK
I Bexrops 10 ! https://m.edS(I)_E).ru/7f41a12c
2 JlexapTOBBI KOOPAMHATHI Ha MIIOCKOCTH 9 1 Eﬁg?;ﬁe;iicﬁfﬁ f41a12¢
3 Tpuronomerpusi. TeopeMbl KOCHHYCOB U 13 1 Bu6mmoreka [IOK
CUHYCOB. Pelienre TpeyroJbHUKOB https://m.edsoo.ru/7f41al2c
IIpaBunpHBIE MHOTOYTONBHUKH. J[JIMHA Bu6muorexa [IOK
4 OKPYXKHOCTH H IIIOIIAAE KpyTa. Brruucnenue 8 https://m.edsoo.ru/7f41al 2¢
Iomaaen
bubmmnoreka [IOK
5 | Mwmienins miockoctH ! https://m.edS(I)_E).ru/7f41a12c
6 [IpeoOpazoBanue nmompobus. Merpuieckue 10 1 bu6imoreka [IOK
COOTHOIIICHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNEe, CUCTEMATU3AIINS 6 ’ bub6mmoreka [IOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




MNOYPOUYHOE INVIAHUPOBAHUE

7 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka KoHTpobibIe IpakTieckue Jara DyieKTPOHHbBIE N (PPOBLIE
Bcero u3ydyeHusi | o0pa3oBaTeibHble pecypchl
padoThI padoThI
1 [Ipocreitmme reomeTpudeckre 00bEKTHI 1 bubmmorexa [IOK
https://m.edsoo.ru/8866b724
2 MHOroyronbHUK, JIOMaHast 1 bubmmorexa [IOK
> https://m.edso00.ru/8866cbba
3 M3MepeHne JTMHENHBIX U YTJIOBBIX BEJTUYUH, 1
BBIYUCIICHHE OTPE3KOB U YIIIOB
4 N3mepenne TMHEHHBIX U YIJIOBBIX BEJIMYUH, 1 bubamnoreka [HOK
BBIYHCJICHHE OTPE3KOB U YTIIOB https://m.edsoo.ru/8866c3ea
5 W3mepenne TMHEHHBIX U YIIIOBBIX BEJIHYHH, 1
BBIYHCJIEHHE OTPE3KOB U YIJIOB
6 M3MepeHne JTMHENHBIX U YTJIOBBIX BEJTUYUH, 1
BBIYHCJIEHHE OTPE3KOB H YIJIOB
7 CMexHbIE 1 BEpTHKAIBHBIE YTIIbI 1 bubmorexa LHOK
https://m.eds00.ru/8866c5c0
8 CMexHbIE 1 BEpTHKAIbHbIE YTIIbI 1 bubmorexa TOK
https://m.edsoo.ru/8866¢c7be
9 CMexHBIE 1 BEpTHKAJIBHBIE YTIIbI 1
10 CMexHbIe 1 BEpTHKAIbHBIE YTIIbI 1
11 CMexHbIe 1 BEpTHKAIbHBIE YTIIbI 1
12 CMexHbIe 1 BEpTHKAIbHbIE YTIIbI 1
5 | pomme e eyt 1 B LOK
(burypax https://m.edsoo.ru/8866ce80
14 IlepBslii IpU3HAK paBEHCTBA TPEYTOJIBHUKOB 1 bubmmorexa LIOK
https://m.edsoo.ru/8866d1fa
15 ITepBhIil NpU3HAK paBEHCTBA TPEYTOJIbHUKOB 1 bubmorera LHOK

https://m.edsoo.ru/8866d34e




MennaHbl, OUCCEKTPHUCH U BHICOTHI

16
TpPEYrOJIbHHUKA
17 PaBHOOCIpEHHBIC M PABHOCTOPOHHHUE bubmoreka [{OK
TPEyrONbHUKU https://m.edsoo.ru/8866d6fa
13 [Ipu3HaKy 1 CBOMCTBA paBHOOEAPEHHOTO bubmmoreka [{OK
TpEyroJbHUKA https://m.eds00.ru/8866d880
19 [Ipu3Haky u cBoO¥CTBa paBHOOEAPEHHOTO Bu6mmoreka LIOK
TpEyroJIbHUKA https://m.eds00.ru/8866d880
20 [Ipu3Haky 1 cBoWCTBA paBHOOCAPEHHOTO Bu6mmoreka [IOK
TpEyroJbHUKA https://m.edsoo.ru/8866e26¢
1 Bropoii u TpeTuit npu3HaKku paBeHCTBa Bu6mmoreka [IOK
TPEYTOJIHHUKOB https://m.edsoo.ru/8866e01e
2 BTopoii u TpeTuil npu3HaAKU paBeHCTBA
TPEYTOJIHHUKOB
23 BTopoii u TpeTuil npu3HaAKU paBeHCTBA
TPEYTOJIbHUKOB
24 BTtopoil u TpeTuil npu3HaKu paBeHCTBA bubmmnoreka [HOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88e
25 CymMma yTioB TpeyroinbHHKa bubmorexa LHOK
https://m.eds00.ru/8866f630
26 CymMma yTioB TpeyroinbHHKa bubmorexa LHOK
https://m.edso00.ru/8866f8ba
27 Buemnue yribl TpeyroiabHUKa bubamorera LOK
https://m.edsoo.ru/8866fasSe
28 Bremrnue yrisl TpeyrojipHUKa
29 Teopema 0 COOTHOIIEHUSX MEXTy CTOPOHAMU
Y yTJIaMHU TPEyroJbHUKA
30 Teopema 0 COOTHOIIEHUSX MEXy CTOPOHAMU
Y yTJIaMHU TPEyroJbHUKA
31 HepasenctBa B reomeTpuu bubmorexa [IOK
https://m.edsoo.ru/8866e3a2
32 HepaseHcTBa B reomeTpun
33 [Tpu3Haku paBeHCTBA MPSIMOYTOIBHBIX

TPEYTOJIHHUKOB




[Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX

34 TPEYTOJIHHUKOB
35 CBOHCTBO MeAMAHbI MPSIMOYTOIIEHOTO bubamoreka [HOK
TpPEYTroJbHHUKA, TPOBEAEHHOMN K THIIOTEHY3€ https://m.edsoo.ru/8866e9ec
36 [IpssMOyTONBHBIA TPEYTONBHUK ¢ yTIIOM B 30° bubmorexa LIOK
https://m.eds00.ru/8866eb22
37 [IpsiMOyTONBHBIN TPEYrOABHUK C yriaoM B 30°
38 KounTpoannas padora mo teme bu6mmoreka [IOK
«TpeyroabHukm» https://m.edsoo.ru/8866ecbc
39 [TapannensHble IpsMBIE, X CBOMCTBA bubmmorexa [IOK
https://m.edsoo.ru/8866ef64
40 [TapanmnenbHble IpsMbIe, UX CBOMCTBA
41 ITaTeiil noctynat EBknuaa
[Ipu3Hak napaanenbHOCTH MPSIMBIX Yepes
42 PaBEHCTBO PaCCTOSHUNA OT TOYEK OJXHOM
psIMOI 10 BTOPOI NpsAMOi
[Ipu3Hak napamienbHOCTH MPSIMBIX Yepe3
43 PaBEHCTBO PACCTOSHUNA OT TOYEK OJTHOMU
IpSAIMOM 10 BTOPOI NpsAMOM
Haxkpect nexarniue, COOTBETCTBEHHbBIE U
44 OJIHOCTOPOHHHME YTJIbI, 00pa30BaHHBIC MPU bubnuotexa [IOK
MepeCceUeHNH NapajlIeTbHBIX TPSIMBIX https://m.eds00.ru/8866f086
cekyuiei
HaxkpecT nexariue, COOTBETCTBEHHBIE U
45 OJTHOCTOPOHHHUE YTJIbI, 00pa30BaHHbIC MPU
MepeceyeHNH MapajuieTbHbBIX TPIMbIX
CEeKyIen
HaxkpecT nexariye, COOTBETCTBEHHBIE U
46 OJHOCTOPOHHHME YTIJIbl, 00pa30BaHHbIC IPU
MepeceyeHN ! MapajuieTbHbBIX TPIMBIX
CeKyllen
HaxkpecT nexariue, COOTBETCTBEHHBIC U
47 OJTHOCTOPOHHHE YTJIBI, 00pa30BaHHEIC PU bubmmnoreka [JOK

MEPECCUCHNHU MapaILICIbHBIX MPSIMBIX
CeKyIleu

https://m.edso00.ru/8866£3b0




HaxkpecT nexarniue, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTIIBI, 00pa30BaHHbIE TPU

43 MEPECCUCHUU TTapaJUICITbHBIX PSIMBIX
CeKyIiei
49 KonTpoannas padora mo teme Bu6mmoreka LIOK
«IlapasienbHble MPAMbIE)» https://m.edsoo.ru/8866febe
50 ITonstue o I'MT, npumeHeHue B 3aja4ax bubmorexa [IOK
’ https://m.edso00.ru/8867013¢e
bubmmoreka [HOK
51 ITonsitue o I'MT, npumeHeHue B 3a1a4ax https://m.e dS(I)_E).ru /188670508
59 BuccekTtpuca u cepeIMHHBIN NEPIEHIUKYIISP
KaK reOMETPHUYECKUE MECTA TOUCK
53 OKpy>XHOCTB, XOpABI ¥ TUAMETP, HX CBOWCTBA bubmmorexa [IOK
https://m.eds00.ru/88670800
54 KacarenbHas Kk OKpy>XHOCTH bubmorexa HOK
https://m.edsoo.ru/88670e9a
55 OKpY>KHOCTb, BITUCAHHAS B yTOJI
56 OKpY>KHOCTb, BITUCAHHAS B yTOJ
57 OKpy>XHOCTb, OTIMCAHHAS OKOJIO bubnuotexa [IOK
TpEyrOJIHbHUKA https://m.eds00.ru/88670a62
53 OKpy>XHOCTb, OTIMCAHHAS OKOJIO
TpPEYroJbHUKA
59 OKpy>XHOCTb, BITUCAHHAS B TPEYT'OJBHUK bubamorera LOK
https://m.edsoo.ru/8867103¢e
60 OKpY>XHOCTb, BIIFICAHHAS B TPEYT'OJIBHUK
61 CummeTpuyHble QUTYPHI
62 IIpocreiiiive 3agaun Ha TOCTPOEHUE bubmorexa LIOK
https://m.edsoo.ru/88671188
63 [Ipocreitmue 3amaun Ha MOCTPOSHUE bubamorera LOK
https://m.edsoo.ru/886712d2
64 ff((;l:c:)g?l?l:):c?rt I:lagg;:.?e;;%ipnqemne bubmorexa [TOK
https://m.eds00.ru/88671462
NMOCTPOEHUS»
65 [ToBTOpeHME U 0000IIEHNE 3HAHUI OCHOBHBIX bubmmoreka [[OK




MOHSATUH U METOJOB Kypca 7 Kinacca

https://m.edsoo.ru/886715b6

66

67

68

HToroBasi KOHTpOIbHAsSI padoTa

[ToBTOpEeHMe 1 0600IICHNE 3HAHUIH OCHOBHBIX
MOHSITUH U METOJOB Kypca 7 Kinacca

[ToBTOpeHMe 1 0600IICHNE 3HAHUH OCHOBHBIX
MIOHSITUH ¥ METOJIOB Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10
INPOI'PAMME
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bubmmoreka [IOK
https://m.edsoo.ru/886716ec

bubmmoreka [JOK
https://m.edsoo.ru/886719bc




8 KJIACC

KoauyecTBO 4acos

Ne n/m Tema vpoKa K o Hdara Dy1eKTpOHHbBIE N (PPOBLIE
yp Bceero OHTPOJIBHbIE paxThHieckne H3ydYeHUusl 00pa3oBaTeJbHbIE PECYPChI
padoThI padoThI
1 MHOroyroiabHuKy. Beimyknibii 1 Bu6mmoreka LIOK
MHOTOYTOJIbHHUK. YeTHIPEXyTrOIbHUK https://m.edsoo.ru/88671af2
2 ITapayuienorpaMm, ero NpU3HaKd U CBOHCTBA 1 Bubmuorexa [JOK
PaJIesorp ’ p https://m.edsoo.ru/88671cal
3 ITapayuienorpaMm, ero NpU3HaKA U CBOHCTBA 1 Bubmorexa HOK
pajIeiorp ’ P https://m.edsoo.ru/88671ca0
bubnmoreka IJOK
4 Tpaneuus ! https:/m.eds00.ru/88672358
5 PaBHOOOKaAs 1 IPAMOYTOIBLHAS TPAIIEIIN 1 Bubmorexa HOK
PAMOYT Tpanen https://m.edsoo.ru/8867252¢
6 PaBHOOOKAS U MPSIMOYTOJIBHAS TPATEIIH 1 bubmiorexa [IOK
https://m.eds00.ru/88672858
7 Merto, BOEHUS M€IUAHEI 1 Bubmiorexa LIOK
AYA A https://m.edso00.ru/88672b14
o | mpeenrpue | o LOK
P yr N p ’ Apart), https://m.edsoo.ru/88671dea
HpI/I3HaKI/I U CBOUCTBa
o | s pneroein | BiGaonss LOK
PAMOYT <> POMD, KBAIPAT), https://m.eds00.ru/88671£20
MIPU3HAKYU U CBOICTBA
o0 | e ey e | o 10K
pAMOY <> POMD, KBaZpat), https://m.eds0o.ru/8867209¢
HpI/ISHaKI/I U CBOUCTBa
11 IlentpanbHas cuMmMeTpuUs 1 bubmmorexa LHOK
p p https://m.edsoo.ru/88672b14
12 KounTtpoanHast padoTa mo reme 1 1 bubanoreka [HOK
«YeTbIPEXYroJJbHUKH https://m.edso0.ru/88672c9%a
13 CRoiicTBa IO e TEOMETPHUICCKUX 1 bubmmoreka [[OK

¢uryp. I[Inomans kBagpata u

https://m.edsoo.ru/886745fe




IpAMOYTOJIbHUKA

14 DopMyIbl I ILIOMAAU TPEYTOJIbHUKA, Bu6mmoreka LIOK
napajuiesiorpaMma, TpamneIinm https://m.eds00.ru/88674860
15 DopMyIBI AJIS TUIOIIAAH TPEYTONBHUKA, bubamoreka [HOK
napauiesiorpaMma, TpamneIii https://m.edsoo.ru/88674a22
16 DopMyIBI AJIS TUIOIIAAH TPEYTONBHUKA, bubamoreka [IOK
napajuiesorpaMMa, Tparnenuu https://m.edsoo.ru/88674a22
17 DopMyIBI AJIS TUIOINAIHN TPEYTONBHUKA, bubmmoreka [HOK
napajuiesorpaMmma, Tparneuuu https://m.eds00.ru/88675288
13 DopMyITBl IS IIOMIATN TPEYTOIbHIKA, bubanoreka [IOK
napajuiesorpaMmma, Tparneuuu https://m.edso0.ru/8867542¢
N bubanoreka [IOK
19 Berruncnenne mromaneii clioxHeIx Guryp https://m.eds0o.ru/88674¢78
20 [Tnomanu ¢puryp Ha KierT4aroit Oymare E;Sf;/?zee[iiorﬁlg R67473e
butmmoreka [IOK
21 3ana4n ¢ IPaKTUYECKUM CO/IEPKaHuEM https://m.eds0o.ru/88675558
butmmoreka [IOK
22 3ama4y ¢ IPaKTHYECKUM COEPIKaHUEM https://m.eds0o.ru/S8675684
23 Peurenue 3a1a4u ¢ moMoIbp0 METO1a bub6mmoreka [IOK
BCIIOMOTaTeIbHOM ITONIAAN https://m.edso0o.ru/8867490
24 KonTpoasHas padoTa nmo teme bubanoreka [IOK
«Ilmomaanb» https://m.edso00.ru/8867579¢
. bub6anoreka [IOK
25 Teopema [Tudaropa u e€ npumeHeHue https://m.c dS(I)lo.ru 138675918
. Bbubnunorexa IJOK
26 Teopema [Tudaropa u e€ npumeHeHue https://m.c dS(I)_E).ru 138675918
. Bbubnunorexa IJOK
27 Teopema [Tudaropa u e€ npumeHeHue https://m.c dscI)_E).ru 18867 5abc
28 Teopema Iludaropa u e€ npumeHeHune
29 Teopema Iludaropa u e€ npumMeHeHne
OnpenesneHne TPUTOHOMETPHUECKIX Bubmorexa [[OK
30 (hyHKUIMH OCTPOTO yrila MPsIMOYTOJIBHOTO

TPEYTOJIbHHUKA, TPUTOHOMETPHUIECKHE

https://m.edsoo.ru/88675d32




COOTHOILIEHHUA B IPAMOYTOJIbHOM

TPEYroJbHUKE
31 OCHOBHOE TPUTOHOMETPHUUYECKOE TOKAECTBO bubmorexa [IOK
https://m.edsoo0.ru/88675f44
32 OCHOBHOE TPUTOHOMETPHIECKOE TOXKIESCTBO
33 OCHOBHOE TPUTOHOMETPHIECKOE TOXKISCTBO
34 KounTtposabHast padora no teme «Teopema bubamoreka [HOK
ITudaropa v HaYa/1a TPUTOHOMETPUI» https://m.edsoo.ru/8a1407e8
35 [IporopuimoranbHBIE OTPE3KU bubmorexa LOK
https://m.eds00.ru/88673794
36 [IpomopuimoranbHBIE OTPE3KU bubmmorexa [IOK
https://m.eds00.ru/88673794
37 Teopema @aneca u Teopema o Bu6mmoreka [IOK
MIPOTIOPITHOHATBHBIX OTPE3Kax https://m.edsoo.ru/8867337a
38 [MonoGHbBIE TPEYTrOTHHUKH bubmmorexa [IOK
https://m.edsoo0.ru/88673a78
39 LlenTp Macc B TpeyTroabHUKE bubamorexa LHOK
https://m.edso0o0.ru/886738fc
40 [Tnomanu mogoOHBIX QUryp
41 [Tnomaau mogoOHBIX QUryp
42 Tpu npu3Haka noJ00Hs TPEYroIbHUKOB bubmorexa LHOK
https://m.edsoo0.ru/88673bae
43 Tpu mpu3HaKa Mogo0Hs TPEYTOIbHUKOB bubmorexa [IOK
https://m.edsoo.ru/88673d52
44 Tpu nmpu3HaKa Mogo0Hs TPEYTOILHUKOB bubmorexa [IOK
https://m.edsoo.ru/8867400e
45 Tpu nmpu3HaKa Mogo6Hs TPEYT OILHUKOB
46 CpenHss TMHHS TPEyTOJIbHUKA bubmorexa [IOK
https://m.edsoo.ru/88672e0c
47 CpenHss TMHHS TPEYyTOJIbHUKA bubmmorexa [IOK
https://m.edsoo.ru/88672{38
48 Tpamenus, e€ cpenHss TUHUA bubmorexa [IOK
https://m.edso0o.ru/88672358
49 Tpanemus, e€ cpeaHsis INHAS bubmmoreka [[OK




https://m.edsoo.ru/88673064

[IpumeHenne momoOus MpH peLICHUN

50
INPaKTUYECKUX 33734
51 KountposabHast padoTa mo teme bubamoreka [HOK
«Ilomo0HBIE TPEYTOJBLHUKI» https://m.edsoo.ru/8867445a
B3aumHoe pacmonokeHue IByx bubamoreka [IOK
52 .
OKPY>KHOCTEM, 001II1e KacaTelnbHbIe https://m.edsoo.ru/8al1410a8
53 Kacanue okpyxHocTen bubmorexa [IOK
py https://m.edsoo.ru/8al1410a8
54 BrucanHbie U 1IeHTpalibHbIE YTIIBI, YTOJ Bu6mmoreka [IOK
MEXJly KacaTeJIbHON U Xopaoi https://m.edsoo.ru/8a1415b2
BrucanHbie 1 1IeHTpalibHbIE YTIIBI, YTOJ Bu6mmoreka [IOK
55 5 .
MEXKIy KacaTelIbHOH U XOpIoil https://m.edsoo.ru/8a141940
56 BnucanHble U LEHTpaJIbHBIE YIJIbI, YTOJI bubmmoreka [HOK
MEXJTy KacaTeJIbHON 1 XOpAoi https://m.edsoo.ru/8a141b34
57 YTIIBI MEXY XOPAAMH U CEKYITMHU
58 YTIIBI MEXY XOPAAMH U CEKYITIMH
Brincannbie u onvicaHHbBIE
59 YeThIPEXYTOIbHUKH, UX IPU3HAKHA U bubmmorexa LIOK
SPexY > X Tp https://m.edsoo.ru/8al40f86
CBOICTBa
Brnucanssie u onyucaHHbIe
60 YETHIPEXYTOILHUKH, UX TIPU3HAKU U bubamorexa LHOK
SPeRY > 1P hitps://m.edsoo.ru/8al416d4
CBOWCTBa
Brincannbie u onvicaHHbIE
61 YeThIPEXYTOIbHUKH, UX IPU3HAKHA U bubmmorexa [TOK
opexy ’ p https://m.edsoo.ru/8al1416d4
CBOWCTBa
[IpumeHeHne cBOICTB BOMCAHHBIX U
62 OIMCAaHHBIX YETBIPEXYTOJIBHUKOB MPU
pEIlICHUY TEeOMETPUIECKUX 33124
IIpuMeHeHnEe CBOMCTB BIIMCAHHBIX U
63 OTIMCAHHBIX YETHIPEXYTOIBHUKOB IPH
pelIeHNH TeOMETPUIECKUX 33134
64 KonTtposbnas padota 1o teme «Yriasl B Bu6mmoreka [IOK

OKPY/KHOCTH. BrnucaHHble M OMMHCAHHBbIE

https://m.edsoo.ru/8al41c88




YETBIPEXYTOJbHUKN

HOBTOpeHI/IC OCHOBHBIX TIOHATHI U METOJ0B

65 N
KypcoB 7 u 8 ki1accoB, 0000IIeHNe 3HAHUH

66 TloBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB
KypcoB 7 u 8 kj1accoB, 0000IeHNe 3HAHUHA

67 HTorosasi KOHTpOIbHAsI padoTa

63 IIoBTOpEHNE OCHOBHBIX MOHIATHIA U METO0OB

KypcoB 7 U 8 Kl1accoB, 0000IIIeHNE 3HAHU

bubmuoreka [IOK
https://m.edsoo.ru/8al41ddc
bubmmoreka [JOK
https://m.edsoo.ru/8al4lefe
bubmmoreka [JOK
https://m.edsoo.ru/8a142368
bubnmnoreka IJOK
https://m.edsoo.ru/8al420ac

OBLIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

68




9 KJIACC

KoauyecTBO 4acos

DJIeKTPOHHbIe U (POBbIE

Ne i/t Tema Ypoka Beero KOHTpOJ‘IbHBIe HpaKanecxne 1/135‘?::1/[5[ 06pa3OBaTeJII>HI>Ie
padoThI padoThI pecypcbl
1 Omnpenenenre BeKTOpoB. Ouznueckuii u 1 bubaunoreka [JOK
TCOMETPUUICCKUN CMBICIT BEKTOPOB https://m.edsoo.ru/8a144960
CrnoxeHue 1 BEIYUTAHHE BEKTOPOB, bubmmoreka [HOK
2 YMHO>KCHHE BEKTOPa Ha YUCIIO ! https://m.edsoo.ru/8al44a8c
3 CrnoxxeHue 1 BEIYUTAaHHE BEKTOPOB, 1 bubmmoreka [HOK
YMHOKEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
4 CroxeHue 1 BBIYMTaHHE BEKTOPOB, 1
YMHOKEHHE BEKTOPa Ha YHCIIO
5 Pasnoxenue BekTopa 1o AByMm 1
HEKOJUIMHEAPHBIM BEKTOpaM
6 Koopaunatel BekTopa 1 bubmorexa LHOK
https://m.edsoo.ru/8al44fbe
7 Pemenue 3a1au ¢ moMouIbI0 BEKTOPOB 1 bubmorexa [TOK
https://m.edsoo.ru/8al44c3a
8 Pemenue 3aiau ¢ moMouIp0 BEKTOPOB 1 bubmorexa LOK
https://m.edsoo.ru/8al1458c4
9 [IprMeHeHne BEKTOPOB IS peLIeHUs 3a1a4 1
¢bu3nkn
10 KonTpoabnas padora mo teme 1 1 Bbub6immoreka [IOK
«BekTopbI» https://m.edsoo.ru/8a145b08
11 JlekapTOBBI KOOPJIUHATHI TOUEK Ha |
MJIOCKOCTH
bu6mmotexa [IOK
12 Vpasierie okpysiiocti ! https://m.edS(I)lo.ru/Sal4635a
. bu6nmoreka IJOK
I3~ Ypasierne npamoit ! https://m.edS(I)lo.ru/8a145048
14 YpaBHeHHE IpAMOi 1
15 Koopaunats! Todek nepecedeHus 1 Bu6mmoreka [IOK

OKPY>KHOCTH U MPSIMOI

https://m.edsoo.ru/8a146620




MeTo1 KOOpIAUHAT TIPH PEIICHUN

16 TEOMETPUUIECKUX 3a7ad, TPAKTHICCKUX
3amaqy
MeTto/1 KOOpPIMHAT NP PEIICHUN
17 FCOMETPHYECKUX 3aj1a4, TPAKTUICCKUX
3amaq
Meroa KOOpPIWHAT TIPH PEIICHIH
18 FEOMETPUYECKHUX 3a7a4, PAKTUUECCKUX
3a/1a4
19 lexaprosut KoopummaTH Ha Bumorexa LIOK
L10CKOCTI https://m.edsoo.ru/8al46e0e
20 OmnpeneneHre TPUTOHOMETPHUIESCKUX bubanoreka [IOK
¢dbyskmmii yraos ot 0° go 180° https://m.edsoo.ru/8al424bc
21 DopMyJIbl IPUBEACHUS
22 VYrnoBoit ko3 puimeHt npsiMoi
23 Teopema o mIomaaAu TPEYroJIbHUKA
bubnuotexa [IOK
24 Teopema crmycos https://m.edsg).ru/Sa14268a
25 Teopema cuHyCOB
bubnuotexa [IOK
26 Teopema kocurycos hups://m.edsgo.m/sa14336c
butmmoreka [IOK
27 Teopema kocumycos https://m.edS(I)_E).m/8a142dSe
3 [IpakTHueckoe npuMEHEHNE TEOPEM Bbub6imoreka [IOK
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42¢3c
29 Pemenue TpeyroibHUKOB bubmorexa [IOK
https://m.edsoo.ru/8al42ac0
30 Pemienue TpeyroasHUKOB bubmorexa HOK
https://m.edsoo.ru/8al42ac0
31 Pemienue TpeyroasHUKOB bubmorexa HOK
https://m.edsoo.ru/8al42ac0
32 Pemrenne TpeyroasHUKOB bubmmorexa TIOK

https://m.edsoo.ru/8al42ac0




Haxoxxaenne miuuH CTOPOH U BCJIMYHH YIJIOB

bubmmoreka [JOK

33 TPEYTOJIHHUKOB https://m.edsoo.ru/8a1430b0
34 CkanspHOE TIPON3BEICHIE BEKTOPOB, €TI0 bubmoreka [{OK
MIpUMEHEHHUE )11 HAXO0XKJCHUS JJIMH U YTJIOB https://m.edsoo.ru/8al14539c
35 CkanspHOE TIPON3BEICHIE BEKTOPOB, €TI0 bubmoreka [{OK
MIpUMEHEHHUE )11 HAXO0XKJCHUS JJIMH U YTJIOB https://m.edsoo.ru/8al14550e
36 CkansipHOe IIPOU3BEICHIE BEKTOPOB, €TI0
MIPUMEHEHUE JIJISl HAXO0XICHUS JUTUH U YTJIOB
37 KonTpoannas padora no teme «Pemenne Bu6mmoreka [IOK
TPEYroJIbHUKOBY https://m.edsoo.ru/8a14392a
38 [IpaBunbHBIE MHOTOYTOIBHUKH, Bu6mmoreka [IOK
BBIUMCIIEHUE UX JJIIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmoreka [HOK
39| Huerom. Jwuiia okpyskHoCTH https://m.edS(I)_E).ru/Sa147208
bubmmoreka [HOK
40 Hucnow. Jlnuna okpysicrocth bitpe i edsoo S 1471 4c
41 JnuHa 1yru OKpy>KHOCTH
42 Panuannas mepa yria bubamorexa LOK
https://m.edsoo.ru/8al4714c
43 [Tnowmane kpyra, ceKTopa, CErMeHTa bubmorexa LHOK
https://m.edsoo.ru/8a147426
44 [Tnowmane kpyra, ceKTopa, CErMeHTa bubmorexa LHOK
https://m.edsoo.ru/8a147750
45 [Tmomans kpyra, CeKTOpa, CErMEHTa bubmorexa [IOK
https://m.edsoo.ru/8a147750
46 IToHsATHE O IBMIKEHUH IIIOCKOCTH Bubmiorexa HOK
https://m.edsoo.ru/8al147c82
47 [TapannensHbIi IEpEHOC, TOBOPOT bubamorexa LHOK
https://m.edsoo.ru/8a147f16
48 [TapannensHbIN IEpEHOC, TOBOPOT bubmorexa [IOK
https://m.edsoo.ru/8a147f16
49 [TapamtensHBIN TEpeHOC, TOBOPOT
50 [TapannensHbIN IEpEHOC, TOBOPOT
51 [TpuMeHeHue ABUKEHUI NPU PEIICHUU bubanoreka [IOK




3aJa4

https://m.edsoo.ru/8a1480e2

KonTpoabHas padota mo remam

52 "TIpaBUJIbHbIE MHOTOYTOJIbHUKH.
Oxpy:kHocTh. /ABH:KEHHA NJI0CKOCTH"
bub6mmoreka [JOK
53 [lonsTre o mpeoOpazoBaHUM TOIOOUS
beodp A https://m.edsoo.ru/8al43ab0
54 COOTBETCTBEHHBIE JICMEHTHI MOI00HBIX bubmunoreka [JOK
¢buryp https://m.edsoo.ru/8al43de4
55 COOTBETCTBEHHBIE DJIEMEHTEI IT000HBIX
duryp
Teopema o npousseze OTPE3KOB X0
56 T€O pelxlf\l/la 0 rII] poéds;e;e:;? OTT pesxo: o bubmmorexa [IOK
p P p N https://m.edsoo.ru/8a14406e
CEeKYIIHNX, TEOpeMa O KBa/IpaTe KacaTellbHOU
Teopema o mpoussene OTPE3KOB XO
57 T€O pelxl\fa 0 1? po;I?,lfe ﬂerll{;p? OTT pe31i<o: o bubmorexa [IOK
p P A P . https://m.edsoo.ru/8al441a4
CEKYIIUX, TEOpeMa O KBaJipaTe KacaTelnbHOI
Teopema o npousseze OTPE3KOB XO
58 TEO pelxlf\[/la 0 rII] poI/II/IE.lfe/:I[[eI?I(II/II/I;I OTT pe3K0: o bubmorexa LHOK
p p p . https://m.edsoo.ru/8al442da
CEKYIINX, TEOpeMa O KBaJipaTe KacaTelnbHOI
59 [IpuMeHeHue TeopeM B pelIeHUN bu6imoreka [IOK
reOMEeTPUYECKUX 3aj1a4 https://m.edsoo.ru/8a143f06
60 [Ipumenenue TeopeM B pelIeHnH bubanoreka [HOK
reOMEeTPUYECKUX 3aj1a4 https://m.edsoo.ru/8al443fc
61 [IpuMeHeHue TeopeM B peLLICHUN bu6mmotexa [IOK
reOMETPUYECKHUX 3a1a4 https://m.edsoo.ru/8a144578
KonTpoasnas padora nmo teme
62 «IIpeodpa3zoBanne nogoous. Bbub6imoreka [IOK
MeTpuyeckue COOTHOLLIEHUS B https://m.edsoo.ru/8al447a8
OKPYKHOCTH
[ToBTOpenue, 06001IeHNE, CHCTEMATH3A
63 3Ha];TI/II7II) I}/III;IM’e eHH?F:(I)/IM’GTHI/:IefKITII;(I e Bubmiorexa HOK
 LSMED P https://m.eds00.ru/8a148524
BennuuH. TpeyronbHUKN
IToBTOpEHue, 0000IIEHNE, CHCTEMATH3AIUS
b ’ H H Bubanoreka ITOK
64 3HaHui. [lapannensHele U

MIEPIICHINKYIISIPHBIE TIPSIMBIC

https://m.edsoo.ru/8a148650




[ToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIHS
3aHaHui. OKPY>XHOCTH U KPYT.

65 1
I'eomeTpuyeckue mocTpoeHus. YTIIbI B
OKPYKHOCTH
[NoBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS
66 3HaHui. BrimcanHbele ¥ OIHMCAaHHbIE 1
OKPY>KHOCTH MHOTOYTOJIbHUKOB
67 HToroBasi KOHTpoIbHASI padoTa 1 EES:I;/CEZ?;(I;E)C;E/SM 48920
63 [ToBTOpeHne, 0600IIeHNE, CHCTEMATH3AIHS 1
3HAHUN
OBUHIEE KOJIUYECTBO YACOB I10 63

INPOI'PAMME




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHH A OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon .
IpOBepREMOro IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATh 0CBOCHHS 0CHOBHOI
00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOI'O 00111eT0 00pa3oBaHusA
pe3yJabTara
6 I'eometpust
Pacnio3HaBaTh M3ydeHHBIC TEOMETPHUYCSCKUE (DUTYPBI, ONPEACIATh UX B3aUMHOC
61 pacmojokKeHne, H300paxaTh TEOMETPUICCKUE (DUTYPBI, BBITIOIHATh YSPTEKH 110
YCIOBHIO 3aAaud. M3MepsATh JUHEHHbIE U YIVIOBBIE BEJIMYUHBL. Pemars 3amauu
Ha BBIYHCIICHUE JAJIMH OTPE3KOB U BEJIMYUH YTJIOB
Henats rpyOyIo OIEHKY JIMHEHHBIX W YTIIOBBIX BEIHYHH MPEIMETOB B PeaTbHON
6.2 JKU3HHU, Pa3MEpPOB IPUPOIAHBIX 00bEKTOB. PazinuaTh pa3Mepsl 3TUX 0OBEKTORB IO
MOPSAKY BETHYHNHBI
6.3 CTpouTh 4epTeKH K TeOMETPUUSCKUM 3a7auam
6.4 [Tonp30BaTHCS MPU3HAKAMHU PABEHCTBA TPEYTOJIHHUKOB, UCIIOIB30BATh MIPU3HAKHI
' Y CBOWCTBA paBHOOEPEHHBIX TPEYTOIHHUKOB IIPH PEIICHUH 3a/1a4
6.5 [IpoBOIUTE JOTHYECKHE PACCYXKICHHUS C HCIOIB30BAHUEM T'€OMETPUUCCKUX
TeopeM
[lomp30BaThCs TpPHU3HAKAMH PABEHCTBA TMPSIMOYTONBHBIX  TPEYTOJIHHHUKOB,
6.6 CBOMCTBOM  MEOWaHBl, TPOBEACHHONM K THUNOTEHY3€ MPSAMOYTOJIHHOTO
TPEYTOJIbHUKA, B PEIICHUU T€OMETPHUUECKUX 3a/1a4
OnpenensTh napaieIbHOCTh MPSAMBIX ¢ TOMOIIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢
6.7 HAMH cekyIas. OnpeaensaTs NapauieIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSIHUI OT TOYEK OAHOU MPSIMOM 10 TOUYEK APYTrod MpsIMOU
6.8 Pematp 3aaun Ha KiIeT4aToi Oymare
[TpoBOAUTH BBHIYKCIICHHS M HAXOUTh YHUCIIOBbIC U OyKBEHHBIC 3HAYCHUS YTJIOB B
TEOMETPHUYECKUX 3a/ladaX C HCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJBHHUKOB U
6.9 MHOTOYTOJIbHUKOB, CBOWMCTB YTIJIOB, OOpPa30BaHHBIX IPHU IEPECEUYCHUH [BYX
mapauiebHBIX TMPSMBIX  CceKymleidl. PemaTes mpakTthueckwe 3amadd  Ha
HaX0XJICHUE YTIIOB
Brnagerp mOHSATHEM TEOMETPUYECKOTO MeCTa TOUYeK. YMETh OIpeeNniTh
6.10 OMCCEeKTpUCY yIila W CEepeNUHHBIM TMEePHeHIUKYIsIp K OTpPe3Ky Kak
TEOMETPUIECKHE MECTa TOUEK
DopMynHpoOBaTh OMpPEIECIEHUST OKPY)KHOCTH W Kpyra, XOpAbl M JuameTpa
6.11 OKPYKHOCTH, TOJIb30BAThCS MX CBOMCTBAMU. YMETH NMPUMEHSITh 3THU CBOMCTBA
MIpU pEUICHUH 3a7a4
Brmagets moHATHEM ONMMCAHHON OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
6.12 HaxonuTh €€ ueHtp. Ilonb3oBarbes (bai(TaMH 0 TOM, YTO OHCCEKTPHCHI YIJIOB
TPEYTrOJIbHAKA TIEPECEKaroTCs B OJHOW TOYKe, M O TOM, UYTO CEPEIUHHEIE
MePIEHANKYJISAPHI K CTOPOHAM TPEYTOJILHUKA TIEPECEKAIOTCS B OJTHOM TOUKE
6.13 BianeTe moHsiTMEM KacaTENIbHOM K OKPYXXHOCTH, IOJb30BaThCS TEOPEMOM O
) MEePIEHANKYISIPHOCTH KacaTelIbHOM U pajuyca, MPOBEIEHHOIO K TOUKE KaCaHUs
6.14 HonL3OBaTLc;£ MIPOCTEUIITUMHU TE€OMETPUIECKUMHU HEPABECHCTBAMH, TOHUMATh MX
MPaKTUYECKUNA CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPHUUYECKUE MOCTPOCHHSI C MOMOILIBIO LIUPKYIS U

JINHEUKU




8 KJIACC

Kon
NMpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacrnio3HaBaTh OCHOBHBIC BUIBI YETHIPEXYTOJIBHUKOB, MX 3JICMEHTBI,
MIOJIb30BAThCS X CBOMCTBAMU TPU PEIICHUU T€OMETPUICCKUX 3a1au
[IpuMeHsSITh CBOWCTBA TOYKH IMEPECEUCHHUS MEIHUaH TPEYTrOJbHHUKA
(1IeHTpa Macc) B peIeHUH 3a1a4

6.3

6.4

Bnagers mnonsiTueM cpeAaHed JMHMM TPEYrojibHUKA W Tpareuuu,
MPUMEHATh KX CBOMCTBA MpPHU PEHICHUH TEOMETPUUECKUX 3aJ/1ad.
[Tonb3oBatbes Teopemoit dasieca U TeopeMol 0 MPOMOPLIHUOHAIBHBIX
OTpEe3Kax, MPUMEHSITh UX ISl PeIICHUS MPAKTUUYECKUX 3a1a4

[IpumeHsTh NOpU3HAKM MOAOOUS  TPEYrOJIBHUKOB B  PELIEHUU
reOMETPUYECKUX 3a1a4

6.5

[Tonb3oBatbesa Teopemoit [Iudaropa i pemieHus reoMeTpUUEcKux 1
IpakTU4ecKuX 3amad. CTpouTh MaTEMATHYECKYH0 MOJEIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO ICJIaTbhb ‘ICpTé)K 1 HaXOaUuTh
COOTBETCTBYIOIIUE JUIUHBI

6.6

Biiagers NoOHATHSAMU CUHYCA, KOCHMHYCa M TaHIE€HCAa OCTPOrO yrjia
MPSIMOYTOJIBHOTO TPEYroyibHUKA. 110JIb30BaThCA 3THUMH INOHATHIMHU
JUISl pellieHus IPAaKTUYECKUX 3a1a4

6.7

6.8

Bbruucnare (pa3nuyHbIMM  crioco0amMu) IUIOINAAb TPEYrojbHHKA U
IUIOLIAIM  MHOTOYIOJBHBIX (Guryp (mosb3ysch, TIJe HEOO0XOAMMO,
KaJbKYIATOpOM). [IpMMEHSATh NMOJy4YEeHHBIE YMEHHS B NMPAKTHUECKUX
3ajadax

BirageTs MOHATHAMY BOMCAaHHOTO U LIEHTPAJIBHOIO yIila, UCIOJIb30BaTh
TEOpPEeMbI O BIIMCAHHBIX YIJIaX, YIJax MEXKAY XOpJAamMH (CEeKyLIMMH) U
yrile MEXIy KacaTelIbHOM M XOPIOM IPU PEHIEHUU I'€OMETPUYECKHUX
3a1a4

6.9

6.10

Biagers mOHATHEM ONUCAHHOIO YETBIPEXYIOJBHHUKA, IPUMEHSATH
CBOMCTBA OIMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PEIICHUH 3a7a4

IIpuMeHATH MONY4YEHHBIE 3HAHUSA HAa MPAKTUKE —  CTPOUTH
MaTeMaTHYECKUE MOJEIH I 3aad PEAJbHOW JKM3HU M IIPOBOJUTH
COOTBETCTBYIOILIME€ BBIYMCICHMS C TPUMEHEHHEM TOJ00Ms U
TPUTOHOMETPHHU (IIOJIB3YSICh, i€ HEOOX0AUMO, KAJIbKYJISITOPOM)




9 KJIACC

Kon
NMpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

6.3

6.4

6.5

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOIIBIO PA3IUYHbIC 3JIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJbHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYroJabHUKOB»). Haxomuts (c
MTOMOIIBIO KAJIBKYJIATOPA) JUIMHBI U YIIIBI 1711 HETAOIMYHBIX 3HAYCHUH

[Tonb3oBatTbcs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIsl HAXOXKJIECHHSI COOTHOIICHHUI
MEXK1Yy TPUTOHOMETPUYECKUMU BEIIMUMHAMU

Hcmonn3oBaTh TCOPEMbI CHHYCOB W KOCHUHYCOB IJId HAXOXACHUA
PAa3JIMIHBIX JJIEMCHTOB TPCYIrOJIbHHKA («pemeHHe TpeyTO.]'ILHI/IKOB))),
IMPUMCHATH UX ITPU PCIHICHUH I'COMETPHUICCKUX 3aaavd

Brnanets mnonsTHSIMH TIpeoOpa3oBaHUsA MOA00US, COOTBETCTBEHHBIX
3MeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThCsi cBOWCTBaMU MOAOOMS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIUYUCIATH JAJIUHBI U HAXOJIUTH YIJIbI Y
moo0HbIX Quryp. IIpuMeHsATh CBOMCTBA MOAOOUS B TPAKTHYCCKHX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKPY’KaroIlleM MHUpe

[Monp30BaThcss TEOpeMaMH O TIPOU3BEACHUH OTPE3KOB XOpH, O
MIPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelbHOU

6.6

6.7

ITonp30BaThCA BCKTOpaMH, TIIOHUMATh HUX FCOMeTpI/I‘ICCKI/II\/’I n
(1)PI3H‘~ICCKHI>1 CMBLICJI, IPUMCHATL UX B PCHICHUHU T'COMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB
JJI HAaXOKACHWA NJIMH U YT'JIOB

ITons30BaThCA MCTOAOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €TI0 B
PCHICHUU I'COMCTPUICCKHUX U ITPAKTHICCKUX 3a1a1

6.8

6.9

6.10

Biagers NOHATUSAMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPYKHOCTH, [UIMHBI JAYI'M OKPYKHOCTH M paJuaHHOW Mephl yria,
YMETh BBIYMCIATH IUIOWAAL Kpyra M ero uvacred. IIpumensarts
IIOJTYYEHHBIE YMEHHUS B IPAKTUYECKUX 3a]1a4ax

HaxoauThs ocu Wiy EHTPbl CUMMETPUH (QUTYDP, TPUMEHSATh JIBUKCHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

[IpuMeHsTH TONyYEeHHBIE 3HAHUS HA TMPAKTHKE — CTPOUTH
MaTeMaTHYeCKue MOJENU JUIi 3a/lady peabHOW KHU3HH M MPOBOAMTH
COOTBETCTBYIOIIIMI€ BBIYMCICHHUS C TNPUMEHEHHEM TMono0usi u
TPUTOHOMETPUYECKHX (YHKUUH (MONIB3YsICh, TI/I€ HEO0OXOIUMO,
KaJIbKYJISITOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIACC
Koa ITpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA
6 I'eomerpus
HavansHble noHATHA reomMeTpun. Touka, npsiMasi, OTPE30K, JIiyd. Yroi. Buasl yrios.
6.1 Beprukanbuele U cMexHble yribl. buccekTpuca yrna. JlomaHasi, MHOTOYrOJIbHHK.
[apannensHOCTh U MEPIEHANKYIIPHOCTD IPSMBIX
6.2 Cuvmerpruunsie ¢urypel. OCHOBHBIE CBOMCTBa OceBOM cuMMerpud. llpumepsr
CUMMETPHUH B OKPYXAIOIIEM MHUpe
63 OCHOBHBIE MTOCTPOEHUS C MOMOIIBIO LUPKYIA U JUHEHKH. TpeyronsHUK. Bricora,
MeanaHa, OMCCeKTpHUCa, UX CBOIMCTBA
6.4 PaBHOOeIpeHHBIN 1 PABHOCTOPOHHHI TPEYTONbHUKK. HepaBeHCTBO TpeyroapHHUKa
6.5 CBoiicTBa W TpU3HAKH DPaBHOOEAPEHHOTO TpeyroibHuKa. [IpH3Haku paBeHCTBa
TPEYroJbHUKOB
6.6 CpoiicTBa M TpU3HAKH MNapauledbHBIX MNpsMbIX. CyMMa YIJIOB TpeyrojbHHUKA.
BHermHue yrisl TpeyrojipHUKa
[IpssMOYroNnbHBIA  TPEYrOJbHUK. CBOMCTBO  MeAMAaHBl  OPAMOYTOJBHOTO
6.7 TPEyrojbHUKa, IPOBEAEHHON K rumoTenyse. IlpusHaku paBeHCTBa MPSMOYTOJIBHBIX
TPEYroNbHUKOB. [IpIMOYTONBHBINA TPEYTOIBHUK ¢ YoM B 30°
HepaBenctBa B reoMmerpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopeMa O OonblieM yriie © OONbIIEH CTOPOHE TPEYroJbHUKA.
[lepnieHuKyIsIp M HAKIOHHAS
6.9 I'eometpuyeckoe MecTo ToueK. buccekrpuca yriia U CepelMHHBIN NEPIEHAUKYJISIP K
OTPE3KY KaK T€OMETPUUECKUE MECTa TOUYEK
6.10 OKpy>KHOCTb M KpYT, XOpAa W AMAaMETp, MX CBOMCTBA. B3auMHOE pacmoiokeHHe
OKpY>KHOCTH U npsimoil. KacaresnpHas 1 cexymias K OKpYKHOCTH
6.11 OKpy>XHOCTb, BIIMCaHHasi B Yroj. BrnucaHHas W ONHMCaHHAsA OKPYXHOCTU
TpEeyroJbHHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUS
6 ['eomeTpus
6.1 UetsipéxyroapHuku. [lapannenorpamMm, ero npu3Haku U CBOMCTBA
6.2 [IpsMoyrosbHUK, pOMO, KBaIpaT, MX MPU3HAKK U CBOICTBA
63 Tpaneuusi, paBHOOOKast Tpameuusi, €€ CBOWCTBa W mpu3Hakd. [IpsaMoyrosbHas
Tpamnenus
6.4 Meton ynBoenus Meauansl. LlentpanbHas cummerpud. Teopema Paneca u Teopema
O MIPOITOPITMOHATIBHBIX OTPE3KAX
6.5 CpenHyre TMHUY TPEYTOJbHAUKA U Tpanenuu. LleHTp Macc TpeyrojapHuKa
6.6 Ilonobue  TpeyrombHukoB, KodpduuueHtr noxodus. IlpuzHakm  momoOus
TpeyroiapbHUKOB. [[prMenenne mogoowst Ipy peleHuH MPaKTHIEeCKHUX 33124
6.7 DopMyITBI IS IDIOMIAAH TPEYTONBHUKA, MapajuieniorpaMmma, pom0a 1 Tpanenuu
6.8 CpoiicTBa 1uiomaneil reomerpudeckux (uryp. OTHOIIEHUE TUIOIMIAAEH TOJO00HBIX
uryp
6.9 Brraucnenue momaieit TpeyroJbHUKOB B MHOTOYT'OJIBHUKOB Ha KJIETY4aTOH Oymare
6.10 Teopema ITudaropa. [Ipumenenune reopemsl [Tudaropa npu peireHny MPaKTHIECKUX




3a1a4

CuHyc, KOCHHYC, TAHI'€HC OCTPOTr0 yIja IpsAMOYroJbHOTO TpeyronbHukKa. OCHOBHOE

6.11 TPUTOHOMETPUYECKOE TOXKAECTBO. Tpuronomerpudeckrue GyHKIUHU yraoB B 30°, 45°
u 60°
6.12 Brncannele W LEHTpanbHBIC YIIIBL, YIOJd MEXIY KacaTelbHOH W XOpIOW. YTIIBI
MEXy XOpAaMU U CEeKYLITUMU
6.13 Brincansele U onycaHHbIE YETHIPEXYTOIbHUKU
6.14 BsaumHoe pacnonoxxeHue IByX OKpyxkHocTeil. Kacanme okpyxnoctell. OOmue
KacaTeJbHbIE K ABYM OKPY)KHOCTSIM
9 KJIACC
Kona IIpoBepsieMblii 3J1IEMEHT COJIEPKAHUS
6 I'eomeTpus
6.1 Cunyc, xocunyc, TtanreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TokaecTBO. DopMyIIbl IPUBEICHHUS
6.2 Pewenne tpeyronpHukoB. Teopema KOCHHYCOB M TeOopeMa CHHYCOB. PemieHue
MIPAKTHUYECKUX 3a/1a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeoOpazoBanue momobwus. [lomoOre cOOTBETCTBEHHBIX SJIEMEHTOB
6.4 TeopemMa 0 mNpOM3BENEHHH OTPE3KOB XOpJl, TEOPEMBI O MPOM3BEACHUM OTPE3KOB
CEeKYILIUX, TEOpeMa O KBajipaTe KacaTelbHOI
Bekrop, mmmHa (MOmynp) BEKTOpa, COHANpPaBIICHHBIE BEKTOPHI, MPOTHBOIOJIOKHO
6.5 HalpaBlieHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluU
HaJ BeKTopaMu. Pas3noxeHne BeKTOpa Mo IByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunater BekTopa. CkansipHOE TMPOW3BEJIEHHE BEKTOPOB, IpPHUMEHEHHUE IS
HaXOKACHUS JUIMH U YTJIOB
JlekapTOBBl KOOpAMHATHI Ha IUIOCKOCTH. YPaBHEHHS IPSIMOM M OKPY)KHOCTH B
6.7 KOOpJAMHATaX, IEPEceYeHUE OKPYKHOCTEH M MpsMbIX. MeTox KOOpAMHAT W €ro
MpUMEHEHUE
6.8 [IpaBusIbHBIE MHOTOYTOIBHUKH
6.9 Hnuna OKPYKHOCTH. I'panycHas m paguaHHass Mepa yria, BBIYMCICHHE IJIMH IyT
OKpPY>KHOCTEM
6.10 [Tmomans kpyra, CeKTOpa, CEerMEHTa
6.11 JIBI>KEHMS IJIOCKOCTM W BHYTPEHHHE CUMMeTpun Quryp (91eMeHTapHbIe

npencranienus). [lapamnensasliit nepeHoc. [loBopoT



ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHMSA

Kon
NpoBepsieMoro
TpeOoBaHHS

IIpoBepsieMble TPeOOBAHHUS K MPEeIMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTO 00111ero
oopa3zoBanns Ha ocHoBe ®I'OC

YMeHue oneprupoBaTh MOHSATHSIME: MHOXKECTBO, TOJMHOXECTBO, ONEPAIIAU
HaJl MHOXXECTBAMU; YMCHHE OINIEPUPOBAThH MOHITUAMU: rpad, CBSI3HBIN Tpad,
JIEPEBO, IUKJ, MPUMEHSITh UX MPHU PEHICHUH 3a]ady; YMEHHUE HCIIOJIb30BaTh
rpaduyeckoe mpeacTaBIeHrne MHOXKECTB ISl ONMCAHUS PEalbHBIX MPOIECCOB
Y SIBJICHWH, IPU PEIICHNH 33724 U3 APYTUX YIEeOHBIX MTPEIMETOB

YMeHHne OIlepupoBaTh IOHATHSAMH: OIpeAciieHHe, aKCHOMa, TeopeMa,
JIOKa3aTeNbCTBO; YMEHHE PacIO3HABATh NCTHHHBIE U JIOKHBIC BHICKA3bIBAHUS,
MIPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPEI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSMU: HATYPaJIbHOE YHCIIO0, IPOCTOE F COCTABHOE
YHUCIIO, AETUMOCTh HATypaIbHBIX YHCEIN, TPU3HAKA JEIUMOCTH, IeJI0€ YHCIIO,
MOJTyJIb YKCJIa, OOBIKHOBEHHAS POOb U JeCSITHYHAS TPOOb, CTaHAAPTHBIN BUJ
4Kciia, PAlUOHAIBLHOE YHUCIIO, HPPAIMOHAIBHOE YHCIO, apu(pMeTHYSCKUi
KBaJIPaTHBIN KOPEHb; YMEHHUE BBIMTOIHATH ACHCTBUA C YHCIAMH, CPAaBHUBATH H
YIHOPSIOYMBATh YHUCHA, MPEICTABIATh YWCIA HAa KOOPIUHATHOH MPSIMOH,
OKpYIJIATh 4YHCJA; YMEHHE JeJlaTh NPHKHIKY W OICHKY pe3yJbTaTa
BBIYMCIICHHI

YMeHue onepupoBaTh IOHSATHSAMH: CTENEHb C IEIBIM  [OKa3aTeleM,
apuMeTHYecKuil KBaJIpaTHBI KOPEeHb, MHOTOWIEH, anreOpandeckas Ipoob,
TOKECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOH CTEreHH OOJbIle eAHHUIIBI;
YMEHHE BBINOJHITH pPacuyéTel MO QopMmylaMm, MNpeodpa3oBaHUs IEJbIX,
JPOOHO-PAIIOHAIBHBIX BBIPAKCHUH M BBIPAKEHHH C KOPHSIMH, pa3lioKEHUE
MHOTOYJIEHa HAa MHOXHTENIH, B TOM YHCJIE C HCHOJb30BaHUEM (GopMym
Pa3HOCTH KBaJpaTOB ¥ KBaJpaTa CyMMBI U Pa3HOCTH

YMeHHe oneprupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJIHOM
IIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; yMEHHE
pewmwiaTh JIMHEHHbIE M KBaJpaTHbIE YpPaBHEHMS, APOOHO-palMOHAIbHBIC
YPABHEHUSI C OJHOW IIEPEMEHHOMN, CHCTEMBI [IBYX JIMHEHHBIX YpPaBHEHHH,
JUHEWHble HEPaBeHCTBA W WX CHCTEMbl, KBaJpaTHblE W JIpOOHO-
paloOHaJbHBIE HEpPAaBEHCTBA C OJHOM NEPEMEHHOM, B TOM YHCIE IpH
pEeIIeHnH 3a7ad M3 APYyTruX MPEeAMETOB M IPAKTHUECKHX 3a1ad; YMEHHUE
HCIIOJIB30BaTh KOOPJAMHATHYIO MNPSMYI0 U KOOPJAMHATHYHK IUIOCKOCTH JUIsSt
n300paKeHuUs1 pelIeHUH ypaBHEHUH, HEPAaBEHCTB M CUCTEM

YMeHne ornepupoBaTth MOHATHAMHU: (QYHKIUS, Tpaduk QYHKIUH, HYJIH
(GYHKUMHM, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKM BO3pacTaHus,
yObIBaHWSI, HaWOOJIbIIIeE ¥ HaWMEHbIIEe 3HAUYCHUS (QYHKINH, YMEHHUE
OTMEepUPOBaTh TMOHATHAMH: TpsAMas MPOMOPIHOHAIBHOCTh, JIMHEIHAA
GyHKIMs, KBaapaTUdHas (yHKIUS, oOOpaTHas MPOMOPIMOHATHHOCTD,
napabosna, runepOoia; yMeHHe CTPOUTh Tpaduky (QyHKIHMHA, HCHOIB30BATH
rpadukn 1O ONpEeAeNeHHWs] CBOWCTB IPOIIECCOB M 3aBHCHMOCTEW, I
peleHus 3a/1a4 U3 IPYTuX y4eOHBIX NPEJMETOB M PealbHON KHU3HU; YMEHUE
BBIpaKaTh (POpMyJIaMu 3aBUCUMOCTH MEX]y BEJIMYMHAMH

YMeHue onepupoBaTh MOHITUAMU: MOCIEIOBATEILHOCTh, apU(PMETHUECKAs U
reoMeTpuYecKas MIPOrpeccuy; yMEHUe KCIIOJIb30BaTh CBOMCTBa
MocIeI0BaTeNIbHOCTEH, (OPMYIIBI CyMMBI M OOIIETr0 4jeHa NpPH PEIIeHHH
3aJ1a4, B TOM YHCJIE 3a/1a4 U3 JPYTUX YICOHBIX MPEAMETOB H PEaIbHOM KU3HU




YMeHue peniath 3aa4d pa3HbIX THIIOB (B TOM YHCIIE Ha MPOICHTHI, JOIH H
4acTH, JBWKCHHE, paboTy, IEHYy TOBAapOB M CTOUMOCThH IOKYIIOK W YCIYT,
HAJIOTH, 3ajadd W3 o0JacTh yNpaBleHHWS JHYHBIMA ¥ CEMEWHBIMH
(mHAHCAMM); YMEHHE COCTaBISTh BBIPAKEHUS, ypaBHEHWs, HEPaBEHCTBA H
CHCTEMBI TIO YCJOBHIO 3a/layd, HCCJIENOBATh IMOJIYYCHHOE pEIICHUEe U
OIICHWBATH NIPABIOTIOAO0HOCTH MOYIEHHBIX PE3yIbTaTOB

YMeHUe OomepupoBaTh MOHATUAMU: (QUrypa, TOUKA, OTPE3OK, MHpsMasi, Jyd,
JIOMaHasi, yTroJ, MHOTOYTOJNBHHUK, TPEYrOoJbHUK, PABHOOEIPEHHBIA U
PAaBHOCTOPOHHHUI TPEYTrOJbHUKHU, MPSMOYTOJBHBIA TPEYTrONbHUK, MEIHaHa,
OHMCCEeKTpHUCa U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTONBLHUK, MApaLICIOrpaMM,
pOMO, TIPSIMOYTOITFHUK, KBaJIpaT, TPANenuns; OKPYKHOCTh, KPYT, KacaTeabHas;
3HAKOMCTBO C TPOCTPAHCTBEHHBIMU (DUTypamu; yMEHHE pellaTh 3a/lavd, B
TOM YHCIE W3 TOBCEIHEBHOM JKM3HU, Ha HAXOXKICHHUE TCOMETPUUYCCKUX
BEJIMYWH C MPUMEHEHNEM M3yUYeHHBIX CBOMCTB (puryp u pakToB
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YMeHne  omepupoBaTh TOHSATHAMHU: PAaBEHCTBO  (UTYp, PaBEHCTBO
TPEYroJbHHUKOB; MapajlIeIbHOCTh M NEPHEHIUKYJISIPHOCTh MPSAMBIX, YTOJ
MEXIY NPsIMBIMH, NEPIECHAUKYISAP, HAKIOHHASA, MPOEKUHs, nmoxodue ¢uryp,
NMOJOOHBIC TPEYroJbHUKHU, CHUMMETPHsI OTHOCHUTENBHO TOYKH U TPIMOIi;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHMMETPHIO U moxobue ¢uryp,
NapasiebHOCTh U MEPIEHANKYIIIPHOCTD IPSIMBIX B OKPYXKAIOIEM MUPE

YMeHue onepupoBarh MOHATHSAMU: AJTUHA, PACCTOSIHUE, YTOJl (BEIHMYMHA yIIIa,
CHHYC M KOCHHYC yIjla TpeyrojbHHMKa), IUIOIIA/Ab;, yMEHHE OIEHUBATh
pasMepsl IpeIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUpE; YMEHHE MPUMEHSATH
¢dbopMynbl mepuMeTpa M IJIOMAA MHOTOYTOJIBHUKOB, JUTMHBI OKPYKHOCTH H
IUIOIAAX Kpyra, oObeMa MpPsIMOYTOJBHOTO Napajulejenuiena; yMeHHUe
MPUMEHATh MPHU3HAKU PABEHCTBAa TPEYTrOJbHHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroiabHuKa, Teopemy [ludaropa, TpuroHoMeTpruuecKre COOTHOLICHUS IS
BBIYUCIICHUS AJIMH, PACCTOSIHUM, TUIOIaAei

YMmeHune — u3o0paxarb  Iockue  GUTypel W MX ~ KoMOuHauu,

IPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C IOMOLIBbIO YEPTEKHBIX HHCTPYMEHTOB
Y 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY MJIM CHMBOJIbHOMY OIHMCAHHUIO
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YMeHue onepupoBaTh MOHATHUAMH: MPSAMOYTOJbHAs CUCTEMA KOOPAWHAT;
KOOpJMHATHl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOMU3BEJICHUE BEKTOpa Ha
YHCII0, CKASIPHOE IPOU3BEICHUE BEKTOPOB; YMEHHE MCIIOJIb30BaTh BEKTOPHI
Y KOOPJIMHATHI JIJIsl MPEJICTABICHUS JIaHHBIX U PEILCHUs 3a/lady, B TOM YHUCJE
U3 IpYTUX YIEOHBIX MMPEAMETOB U PEATHHOMN KU3HU
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YMeHue omnepupoBaTh MOHATHUSMHU: CTOJOMKOBBIE W KpPYrOBBIE THArpamMMBbl,
Ta0JUIIEI, cpeHee apudmeTnyeckoe, MeAraHa, Hauboblee U HaUMEHbIIEe
3HAauYEHUs, pa3Max YHCIOBOTO Habopa; yMEHHE U3BIIEKATh, HHTEPIIPETUPOBATH
U TpeoOpa3oBbIBaTh HH(MOPMAIMIO, IPEJCTABICHHYI0O B TaONHIAaX W Ha
JuarpaMmax, OTPaXKarollyl0 CBOWCTBA M  XapaKTEPUCTHKH  PeabHBIX
MIPOLIECCOB W SIBJIEHWH; YMEHHE paclo3HaBaTh H3MEHUYMBBIE BEIUYMHBEI B
OKpPY’KarollleM MUpe

YMeHue omnepupoBaTh IMOHATUSMH:  CIyYalHBIH  ONBIT  (CIy4aiHBIN
9KCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (SIEMEHTAPHBIM MCXO0J) CIIy4ailiHOTO
OMBITa, CIy4ailHOEe COOBITHE, BEPOSTHOCTh COOBITHS; yMEHUE HaXOJUTh
BEPOSITHOCTU CIYyYalHBIX COOBITUM B OIBITAX C PaBHOBO3MOXKHBIMHU
JJIEMEHTapHBIMH  COOBITHMSIMH;  YMEHHE  pemaTh 3aJadyd  METOJOM
OpraHU30BaHHOTO Tiepedopa M C HCIOJIH30BAHUEM IIPABUIA YMHOXKEHUS,
YMEHHE OLIEHHBATH BEPOSITHOCTU PEAJbHBIX COOBITHH M SIBICHUN, TOHUMATh
pOJb  NPAKTHUECKH JOCTOBEPHBIX M  MAaJOBEPOSTHBIX COOBITUH B
OKpY’KaloIlleM MHpEe W B KXU3HU; 3HAKOMCTBO C TOHSITHEM HE3aBUCHMBIX
COOBITHIL; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U €r0 POJIbI0 B MAaCCOBBIX
SIBIICHUSIX
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YMeHue BHIOUPATH MOAXONSAIINA W3yYSHHBIH METOJ JUIsl PEUICHHS 3aadH,
NPUBOAUTh NPUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NpHUpPOAEC U
JKU3HW, pACIO3HAaBAaTh TPOSIBICHHWE 3aKOHOB MAaTeMAaTHKH B MCKYCCTBE,
OTHCHIBAaTh OTAENBHBIC BBINAIONINECS PE3yNIbTaThl, MOIYyYEHHBIE B XOJe
pPa3BUTHUS MATEMaTUKU KaK HAYKH, MPUBOAUTH MPUMEPHl MaTEMaTHYECKUX
OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHOM U BCEMUPHON UCTOPUHU



HEPEYEHbD 3JIEMEHTOB COAEP/KAHUSA, IPOBEPSAEMbIX HA OI'J 11O

MATEMATUKE
Kon IIpoBepsieMblii 3J1eMeHT cO/IePKAHMS
1 Yucna v BEIYUCICHUS
1.1 HatypaneHble u nesnplie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YHCEN
1.2 OOBIKHOBEHHBIC U ACCATHIHBIC IPOOH, TPOIICHTHI, OECKOHESTHBIC TIEPHOTNICCKUE TPOOH
1.3 Panmonansabie uncia. ApupMeTHISCKHe OTIepalliy ¢ PalHOHATHHBIMHA YHUCITAME
1.4 JelicTBUTeNnbHBIC Yncna. ApudMeTHYECKHE ONIEPAUH C IeHCTBUTEILHBIMH YHCIaMHU
15 HpI/I6J'II/I)KéIr£HBIC BBIYUCIICHUS, MPaBUJa OKPYIJIEHHs, NPUKUAKA M OLEHKA pe3yibTaTa
BBIYHCIICHHUN
2 Anrebpanyeckue BbIpaKSHUS
2.1 BykBeHHbIE BbIpakeHUs (BBIPAKCHUS C IEPEMEHHBIMH )
29 Crenenp ¢ nenpM MokazaTesneM. CTelneHb C palMOHANbHBIM MoKa3aresneM. CBoiicTBa
CTETIeH!
2.3 MHoOro4IeHbI

24 Anrebpandeckast 1poOb

ApudmeTnyeckuii KOpPEHb HaTypalbHON cTemeHW. JlelicTBus ¢ apudmMeTndecKuMu

25 KOpHSIMU HaTypaJbHOU CTENEHU
3 YpaBHEHHS U HEpABEHCTBA
3.1 Lenbie U xpoOHO-palMoHabHbIE YpaBHeHHsI. CHCTEMBI H COBOKYITHOCTH YpaBHEHUH
3.2 Lenbie u npoOHO-palMoOHATEHBIE HepaBeHCTBAa. CHCTEMBI H COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TeKCTOBBIX 3a1a4
4 UrcoBble NOCIE0BATETBHOCTH
4.1 [TocmenoBaTenbHOCTH, CIOCOOBI 3a/ITaHUS ITOCIIEIOBATEIHHOCTEH
4.2 Apudmernyeckas U reoMmeTpuueckas nporpeccu. @opmysa CI0XXKHBIX IPOLEHTOB
5 OyHKIHN
Oyukiys, cnocoObl 3amanus QyHknun. ['paduk dynkumm. OOmacTh onpeaeneHus u
51 MHOXecTBO 3HaueHHH ¢yHKuuu. Hymum ¢yskumu. IlpomexyTkun 3HaKOIOCTOSIHCTBA.
o [IpomexxyTkn MOHOTOHHOCTM (QYHKUMH. MaKCUMyMBl W MHHHMYMbBI  (YHKLUH.
Haunbonbiiee 1 HanMeHblllee 3HaUeHUE (DYHKIIMN HA TIPOMEKYTKE
6 Koopaunatel Ha MpsSIMO# U TNIOCKOCTH
6.1 Koopaunatnas npsamas
6.2 JlexapToBbI KOOPAMHATHI HA INIOCKOCTH
7 ['eomerpus
7.1 I'eomerpuyeckne GUrypsl 1 UX CBOMCTBa
7.2 TpeyronsHHUK
7.3 MHOTOyTOJIBHUKHI
7.4 OKpYyXHOCTB M KpyT
7.5 N3mepenre reoMeTpuYeCcKuX BEJIMYNH
7.6 BexTopsl Ha MITOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucaTtenbHasi CTATUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoecTBa

8.5 I'padnr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

I'eometpus, 7-9 knaccel/ Atanacsa JI.C., byty3os B.®., Kagomuer C.b. u apyrue, AknponepHoe
obmectBo «M3marenscTBO «IIpocBemenney, 2023

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

e  Aranacsu JI.C. Usyuenne reomerpuu B 7-9 Kiaccax: METOANYECKUE PEKOMEHIAINH [T YIUTEIS. —
M.: [Ipoceemenne, 2015.

e  KVM mo reomerpun k yuebunky Aranacsaa JI.C. 2023r

e [locobue mia moaroroku yqanmxcsa k OI'D mox penakuuneit Smenko 1U.B. 2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

Poccuiickast anextponnas mkona. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Annpekc. Yueonuk» https://education.yandex.ru/home/
«AKnace» . https://www.yaklass.ru/

®doxkcdopn https://foxford.ru/about

«Cupuyc. Onnaitny . https://edu.sirius.onli
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