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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3/JelOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECIeYNUTh H3y4YE€HUE CBOWCTB W pa3MepoB (GUIYp, UX OTHOLICHMH M B3aUMHOE
pacrojoKeHUe, ONUPACTCd Ha JIOTMYECKYlO, [NOKa3aTEeNIbHYIO0 JIMHUIO. [leHHOCTh u3yudeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs 3aKII0YAETCsl B TOM, YTO 00yYaroLIHiics
YUUTCS TIPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIHOUYECHHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyKIeHHs «OT IPOTUBHOI0», OTINYATh CBOIMCTBA OT MPU3HAKOB, (POPMYJIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoii 1iespto u3yueHusi reOMETPUM SIBIISIETCS MCIOJb30BaHUE €€ KaK MHCTPYMEHTA IpU
pELIEHUHN KaK MaTEMATUYECKUX, TaK ¥ IPAKTUYECKUX 3aja4, BCTPEYAIOIIUXCS B PEAJIbHOM JKU3HU.
OOyuarouuiics JODKEH HAy4YMThCS ONpPENENUTh I'€OMETPUUYECKYI0 (Urypy, omucaTh CIOBAMHU
JAHHBINA YepTEX UM PUCYHOK, HAWTH IUIOIIA/Ib 3€MEJIbHOIO Y4acTKa, pacCUuTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOemsi Wi TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUMCIUTEIbHAS JIMHUA B M3ydyeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOIr0 XapakTepa 0OydyarolMNUCs YUUTCA CTPOUTh MaTeMaTUYeCKHE MOJIENIN PealbHbIX
JKU3HEHHBIX CUTYyallMd, NPOBOAUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOIO
pe3yJbTara.

KpaiiHe BaXHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYIMMH YYEOHBIMM IpeIMETaMHu,
MOTHUBUPOBaTh  MCIIOJIB30BaTh  ONpEACNCHHUS  TIeOMETpPUYECKUX (QUryp U TOHATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOIYyUYEHHBIX YMEHUHN B (PU3MKE U TEXHUKE. DTH CBSI3U Haubosee
ApKO BUIHBI B TeMaX «Bektops», « TpuroHoMerpuueckre COOTHOIIEHU», «MeTo1 KOOpAuHAT
u «Teopema IIudaropay.

VYueOHblit Kypc «l'eoMeTpus» BKIIOUACT CIEIYIOIIME OCHOBHBIE Pa3Jesibl COAEPIKaHUS:
«I'eomerpuueckue ¢Gurypsl M uX CBOWcTBa», «l3MepeHHe TIeoMeTpUUYeCKUX BEITUYHUHY,
«/lekapToBBl ~ KOOpAMHATBI Ha IJIOCKOCTW», «BekTopbl», «/IBMKEeHHS  IUIOCKOCTWY,
«IIpeobpazoBaHus OIO0US.

Ha uzydenue yuebHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiacce — 68 yacos (2
yaca B HeJelo), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68 vyacoB (2 yaca B
HEJIEINIO0).



COJAEPKAHUE OBYYEHUA
7 KJIACC

HavanpHele nmonsTus reomerpun. Touka, npsimas, OTpe3OK, Jyd. Yros. Bunpbel yrios.
BeprukaneHple U CMEXHBIE yIubl.  buccektpuca yrima. Jlomanas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cMMETpHH. [IpuMepbl cuMmMeTpun
B OKPY’KaroIleM MUpE.

OcHOBHBIE ITIOCTPOEHMSI C TOMOILBIO LIMPKYJIS U TUHENKU. TpeyronbHuk. Beicota, Meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOe1peHHbIN U paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M NpHU3HAKM DPAaBHOOEAPEHHOro TpeyrosbHuka. [Ipu3Haku paBeHCTBa
TPEYrOJbHUKOB.

CBolicTBa M IpHU3HAKU MapajlieNbHbIX NpsiMbix. CymMMa yrioB TpeyrojbHukKa. BHeminue
YTJIBbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYTIOJIBHOIO TPEYTOJBHUKA,
npoBeNEHHOW K runoreHy3e. llpu3Haku paBeHCTBa NPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpstmoyTONbHBIN TPEYToJIbHUK € yTaoM B 30°.

HepaBeHcTBa B T€OMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U 60oblIei cTOpoHe TpeyronbHUKA. [lepneHIuKyIsp 1 HaKJIOHHAS.

I'eomeTpuyeckoe MeCTO TO4YEK. buccekrpuca yria W CEpeAUHHBIM NEPHNEHIUKYISAP K
OTpE3KYy KaK reOMETPUYECKHE MECTa TOYEK.

OKkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, MX CBOMICTBa. B3anMHoOe pacrosiokeHue
OKpYXHOCTH U npsiMoii. KacarenbHas u cexy1as K OKpyKHOCTH. OKpy>KHOCTb, BIUCaHHAsI B yTOJI.
Bnucannas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yersipéxyronbpauku. [lapammenorpamm, €ro Ipu3HAKM M CBOMCTBA. YacTHblEe cCiydau
napajuieJIorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsaMoyronbHas Tpanenus.

Merton yasoeHus menuansbl. LleHTpanbHas cummerpus. Teopema QPaneca U Teopema o
IPOMOPLMOHANIBHBIX OTPE3KaX.

CpenHue TMHUN TPEYTOJbHUKA U Tpamnenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaoous. [Ipu3Haku mogo0ust TPEyroibHUKOB.
[TpumeHeHne NoA00Ms IPU PELICHUN PAKTUYECKUX 3a]1a4.

CaoiicTBa miomaaei reomerpudeckux (uryp. @opmyinsl Ais MIIOWAAN TPEYroJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOITAAeH MOJ0O0HBIX UTyp.

Brruncnenue miomnianeii TpeyroJlbHUKOB M MHOTOYTOJIEHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. Ilpumenenne Teopemsl [udaropa npu penieHnn NpakKTUYECKUX 3aa4.

CuHyC, KOCHHYC, TAHI€HC OCTpPOTO yTIia MPSMOYTOJIBHOTO TpeyrojbHUKA. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue Gpyakmuu yriios B 30, 45 u 60°.

BrnucanHble W LEHTpaJbHBIEC YIUIBI, YIOJI MEXKIY KAacaTelIbHOM U XOPIOM. YTIbl MEXIY
XOpAaMHU U CeKyLUMH. BricaHHble 1 onMcaHHbIE YETBIPEXYTOIBHUKY. B3auMHOE pacrnoioskeHne
IBYX OKpyxHocTel. Kacanue okpykHocteit. O01ne KkacarelbHbIe K IBYM OKPY>KHOCTSIM.



9 KJIACC

Cunyc, kocunyc, Tanrerc yrioB ot 0 10 180°. OcCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
@opMyJIbl IPUBEICHHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB UM Teopema CUHYCOB. Pemnienue
IIPAaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nonodus. [Tonodbue coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 mpoU3BEAECHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bexrtop, amuHa (MOAYNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, ITPOTHUBOMOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluy HaJ
BEKTOpaMu. Pa3iioxkeHue BEKTOpa o IBYM HEKOJUIMHEapHbIM BeKkTopaM. KoopaumHaTel BeKTOpa.
CkansipHO€ MMPOU3BEAECHNUE BEKTOPOB, IPUMEHEHNUE JJIs1 HAX0XK/I€HUS JUIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IPSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPSAMBIX. MeTo/1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBunpHbIE MHOTOYTOJBHUKH. JlJIMHA OKpYKHOCTH. ['pagycHas u paguaHHas mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBIKEHUS TIIOCKOCTH M BHYTPEHHUE CUMMETPHH (pUTYp (IIeMEHTapHBIE TIPEICTABICHHS).
[TapannensHbiii nepeHoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS NpOrpaMMbl y4eOHOro Kypca «leomerpusi»
XapaKTEePU3YIOTCS:

1) narpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSAM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKaX U MPHUKIATHBIX
chepax;

2) rpa;KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3alliid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPAKIAHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJEeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KCHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyA0oBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOMN
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTHYECKOTro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HH JIJIS1 YCTICTIHON MPOo(eCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIMBHUAYaJIbHOM TpPaeKTOPUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K HSMOILMOHATBHOMY M JCTETHYECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyKICHUM, YMEHUIO BUACTh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIMEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MpEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIMBUIIU3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTUYeCKOU
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHpA, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEI0BATEIbCKOM IeATETbHOCTH;

6) pusuveckoe BocnuTaHME, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHATBHOTO
Os1aromostyqusi:

TOTOBHOCTBHIO PUMEHSTh MAaTEMAaTHUECKHIE 3HAHUS B HHTEPECAX CBOETO 3/I0POBBS, BEACHUS
310pOBOr0 00Opa3a >KU3HU (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTIbIXA,
perynsipHasi (pu3nyecKas aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HABBbIKa pedIeKCHuH, pU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO e TpaBa JPYroro 4eI0BeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKHX 3HAHWM IS pelieHUs 3ajiad B 00JacTH
COXPAHHOCTH OKpY>Karolleil cpeipl, MIAHUPOBAHUS IOCTYIKOB M OLEHKH HMX BO3MOXKHBIX
MOCIEACTBHIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TII00AIBHOTO XapaKTepa SKOJIOTHYECKHX
po0JIeM U IyTeH UX PEIICHHS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COIUAIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO NCATCIbHOCTh, B TOM YHCJIC YMCHUC YUYUTLCA Yy APYIrux
JtoJiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHPOBAHNUU HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, THUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS W JCHCTBHS,
dbopMyIUpOBaTh U OLIEHUBATH PUCKHU U TIOCIEACTBUSA, (POPMUPOBATH OTIBIT.

METAINIPEIJMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHMBepPCcaJIbHbIe YUeOHblIe 1eliCTBUS

ba3zoBble Jloru4eckue AeiicTBuA:

® BBUIBISITh M XapaKTEpU30BaTh CYLICCTBEHHBIC NMPU3HAKM MaTEMATUYECKHX OOBEKTOB,
NOHATUH, OTHOLICHUH MEXAYy NOHATHIMHU, (OPMYJIMPOBATH ONPEAEICHUS IOHATHIH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCH(UKAMU, OCHOBAHUS JJIs1 0000IIEHUS 1
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

® BOCIPUHHMMATh, (OpPMYyIUpOBaTh U NPeoOpa3OBHIBATh CYXKACHUSA: YTBEPIUTENbHbIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

e BBIIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NMPOTUBOpEUNUs B (aKTax,
JAHHBIX, HAONIOJIEHUSAX M YTBEPXKACHUSAX, NpeasiaraTb KPUTEPUU I BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C UCIOJB30BAHUEM 3aKOHOB JIOTWKH, JAECTYKTUBHBIX U HMHJyKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e pa30upatrh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KJIEHUHN (IIpSIMbIE U OT IPOTUBHOTO),
MPOBOAMUTH CAMOCTOSATEIBHO HECIOXKHBIE JI0Ka3aTelbCTBA MaTeMaTUYeCKuX (aKToB,
BBICTpauBaTh apryMEHTalllI0, NMPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BpIOMpaTh CrmoOco0 pemeHus y4eOHOH 3anaud (CpaBHMBATHh HECKOJIBKO BapHaHTOB
peleHus, BIOMpaTh Haubosee MOAXOJAIIMNA C YyYETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBarenbckme 1eiCTBUS:

® CMOJNIB30BaThb  BONPOCHI  KaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IIO3HaHUS,
(dbopMyIIHpoBaTh BOIPOCHI, (PUKCUPYIOILINE NPOTUBOPEUHE, TPOOIEMy, CaMOCTOATEIBHO
YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHUPOBATh CBOIO
MO3ULUI0, MHEHMUE;

® [POBOJIUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECJOKHBIM AKCIEPUMEHT,
HEeOOJIBIIIOE UCCIIEOBAHUE MO0 YCTAHOBICHUIO 0COOEHHOCTEI MaTeMaTHUYEeCKOTO 00OBEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

®  CaMOCTOATENIBHO (POPMYIUPOBaATh 00OOIIEHNUS U BBIBOABI 10 PE3YJIbTaTaM NPOBEAEHHOTO
HaOJIIOAECHUS, UCCIIEOBAaHUs, OLICHUBAaTh JIOCTOBEPHOCTb IIOJyUYEHHBIX DPE3yJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;



IIPOrHO3UPOBATH BO3MOKHOEC Pa3BUTHUEC IIPOLECCCA, a TAKKE BEIABUT'aTh IIPEATIIOIIOKCHHAA O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (OpMy MpeACTaBICHUS WH(POPMAIMH U WIIIOCTPUPOBATH pellaeMble 3a/1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(hOpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (DOPMYITUPOBATh CYXJICHUS B COOTBETCTBHH C YCJIOBUSMHU U LEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIP@KATh CBOK TOYKY 3pPEHHsS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XOAY PEUICHHS 3a]la4id, KOMMEHTHPOBATh
MOJTy9YCHHBIN PE3yJIbTAT;

B X0JIe 0OCYXKIEHUS 3a7aBaTh BOMPOCH! MO CYIIECTBY 00CYKIaeMOW TEMBI, MPOOICMBI,
perraeMoii 3a/1auu, BEICKA3bIBATh HMJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIIATh
CBOM CYXJICHHS C CY)KIICHUSIMH JAPYTUX YYACTHUKOB JHAJIOra, OOHAPYKUBATh PA3JINIHEC U
CXOACTBO TO3WIMHA, B KOPpEeKTHOH ¢opme (opMyarpoBaTh pa3HOTIacHs, CBOU
BO3PaKCHUS;

MPEJICTABIISITh PE3yIbTAThl PEHICHUS 3aJa4d, SKCIICPUMEHTA, UCCIICIOBAaHUS, TPOCKTa,
CaMOCTOSITEIILHO BBIOMpaATh (opMar BBICTYIUICHHS C y4YETOM 3ajad TPE3CHTANUU H
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh U MCIOIh30BaTh MPEUMYIIECTBA KOMAHTHOW M MHAUBHIYAIbHON pabOTHI MpH
pelIeHNH y9eOHBIX MATEMaTHICCKHIX 33]1aY;

MPUHUMATH IIeJIb COBMECTHOU AESITENbHOCTH, MIAHHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThI, pactpeesaTh BHIBI paboT, JOrOBapUBATLCS, 0OCYXIAaTh TPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYIIOBBIX (hopmax paboTsl (00CykIeHus1, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BHIIOTHATH CBOIO YacTh pa0OTHI U KOOPJIUHUPOBATH CBOM JACHCTBUS
C IPYTUMH YWICHAMH KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaa B OOIIHI MTPOYKT IO
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHBIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA

Camoopranusauus:

CaMOCTOSITENIFHO COCTABJIATh IUJIaH, alTOPUTM pelIeHUs 3ajauyd (WIK €ro 4acTb),
BbIOMpaTh CHocoO pemeHuss ¢ Y4ETOM HMEIOLUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTb U KOPPEKTUPOBATb BAPUAHTHI PELICHUU C y4ETOM
HOBOH MH(OpMAITHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:

BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIecca M pe3yJibTaTa PEIICHHS
MaTeMaTH4YeCKOM 3a1auM;



® TpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYThH IPH PEUICHUH 3aJadd, BHOCHTH
KOPPEKTHUBHI B JEATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUWBAaTh COOTBETCTBUE PE3yJbTaTa JCSATEIBHOCTH IMOCTABICHHON IEJIN U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HEJOCTHIKCHHUS 1€, HAXOAUTh OIIUOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koumy oOyuenuss B 7 kJjacce oOydarOUIMiics MOIYYHUT CJEIYIOIIUE NpPEIMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTh UM3yudeHHbIE TI€OMETpPHUYECKHE (UIYpbl, ONpPENeNsiTh HUX B3aUMHOE
pacrosiokeHue, n300paxkaTb FeOMETPHUECKUE (PUTYPBI, BBEITTIOIHATH YEPTEIKH MO YCIOBHIO 331a4H.
W3mepsTs NMHENHBIE U YIVIOBBIE BEJIMYUHBL. Pemars 3a1aun Ha BBIYHUCICHUE UIMH OTPE3KOB U
BEJIMYUH YTJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON KU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuyarh pa3mMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BEIUUNHBI.

Ctpoutp 4epTekH K FeOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbcsd NpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, MCIIONb30BaTh IPU3HAKH U
CBOWCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

IIpoBOINTE JTOTHUYECKHE PACCYKICHHS C HCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonb30BaTbcs INpPU3HAKAMU PABEHCTBA MPSIMOYIOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUYECKHX 3a/1au.

Onpenensath NapauIeIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYTroM IMpsiIMOM.

Pemats 3a1aun Ha kieT4yaTol Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWTh YHCIOBblE W OYKBEHHbIE 3HAYEHHS YIJIOB B
F€OMETPHUUYECKHX 3aJ1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H MHOTOYTOJIbHUKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX MPH MEPECCUEHUH IBYX MapauIeIbHbIX MPSIMBIX ceKyIei. Pemarth
IIPaKTUYECKUE 3a7a4M HA HAXO0KICHHUE YIJIOB.

Brnaznetp noHsATHEM r€OMETPUYECKOT0 MECTa TOUEK. Y METh ONpPEAesATh OMCCEKTPUCY yriia
Y CEPEIMHHBINA MEPIEHAUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

@opMyIMpPOBATH ONPEAEICHNUS] OKPYKHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPY’KHOCTH,
MIOJI30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILICHUHU 3a1a4.

Braners nmoHsATHEM OINMCAaHHOM OKOJIO TPEYTOJIbBHUKA OKPY’KHOCTH, YMETh HAaXOIUTh €&
ueHTp. [lonp3oBaThecs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA [IEPECEKAOTCs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIECHINKYJSAPbl K CTOPOHAM TpPEYroOJIbHUKA
[IEPECEKAIOTCS B OJIHOM TOUKE.

Bnamers noHsATHEM KacaTeNbHOM K  OKPYKHOCTH, IIOJIb30BAaTbCsl TEOPEMOU O
NEPIECHIUKYJIAPHOCTH KacaTEIbHON U paguyca, IPOBEAEHHOTO K TOYKE KaCaHU.

[Tosmp30BaTbcd  NPOCTEUINMMH  T€OMETPUYECKMMM  HEPABCHCTBAMHM, IIOHMMAaThb HX
MIPAaKTUYECKUM CMBICIL.

IIpoBOAUTH OCHOBHBIE TEOMETPUYECKUE ITOCTPOEHHUS € TIOMOILBIO HUPKYJIS U JIMHEUKHU.



K xoniy obOydyeHuss B 8 kJiacce 0OOydYarOMMICS TMOJYYUT CICAYIOMNE TMPEIMETHBIE
pe3yJIbTaThl:

Pacnio3snaBaTth OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, UX SJEMEHTHI, MOJIb30BAThCS HX
CBOICTBaMH MPU PELICHUH FT€OMETPUUECKHX 3aJau.

[IpuMeHsTh CBOICTBAa TOUKH MEpeceYeHHs MeauaH TpeyrojbHHKa (LIEHTpa Macc) B
pellIeHny 3a1ay.

Bnaners nonstueM cpeaHel JIMHUM TPEYTOJbHUKA U Tpaneluu, IPUMEHSITh UX CBOMCTBA
IpU pelIeHUHd TeoMeTpuueckux 3anad. llomp3oBaThesi Teopemoin Paneca U TeopeMoil O
MPOMOPLUOHAIIBHBIX OTPE3KAaX, MPUMEHSATh UX AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[IpuMeHATh pU3HAKK TTO100MS TPEYTOJIbHUKOB B PEILICHUHU T€OMETPUUECKHX 3a/1a4.

[Tonw3oBatbest Teopemoii [Tudaropa s pemeHns reoMeTpUIECKUX U MPAKTUIECKHUX 3a71ad.
Ctpouth MaTeMaTHYECKYIO MOJEIb B MPAKTHYECKHUX 3a/1a4ax, CAMOCTOSITENILHO JIeJIaTh YepPTEXK U
HAXOJHUTh COOTBETCTBYIOIIHE JITUHBI.

Bragerp moHATHSIMH CHUHYca, KOCMHYCa W TaHITE€HCA OCTPOro yrija MpsiMOYTOJIbHOIO
TpeyroibHuKa. [101630BaThCS STUMU MTOHATUSMH VIS PEIICHUS MPAKTUUECKUX 3a/1a4.

Boruncnsate  (pa3nuyHBIME - cOcOO0aMM)  IUIOHIA/b  TPEYroJbHUKA W IUIOLIAAU
MHOTOYTOJIBHBIX  Guryp (moyb3ysch, TIJ€ HEOOXOQUMO, KalmbKyasTopoM). I[IpumeHsTH
MOJIy4YECHHBIC YMEHHUS B MPAKTUYECKUX 3a7a4ax.

Brnagerp NOHATHAMM BOMCAHHOTO U LIEHTPAJIBHOIO yIJa, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yTJIaX, yriax MeXIy XOpJaMu (CEKYIIUMHU) U YTIIe MeXIy KacaTeabHOU U XOpI0i Mpu
PEIICHNH T€OMETPUUECKUX 3aad.

Brnaners moHATHEM ONHMCAHHOTO YETHIPEXYTOIBHUKA, MPUMEHSTh CBONCTBA OMHUCAHHOTO
YeThIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[TpuMeHsTh TONyYeHHBbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHEe MOJEIH IS
3a/1a4 peasbHOU KM3HHU U MTPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHHEM MO00us
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'/I€ HEOOXOUMO, KaJIbKYJIITOPOM).

K xoniy oOydyeHuss B 9 kJjacce 0OOydYarOMMICS TOJYYUT CICAYIOIMIUE TMPEIMETHBIE
pe3yIbTaThI:

3HaTh TPUTOHOMETPUUECKHE (GYHKIIMH OCTPBIX YTIIOB, HAXOUTH C X TIOMOIIBIO Pa3IUnYHbIC
AJIEMEHTHI TMPSMOYTOJBHOTO TPEYTroJIbHUKA («PElIEHUE NPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
Haxonuts (¢ mOMOIIBIO KadbKyJSTOPA) JJIMHBI U YTIIBI TSI HETAOJWYHBIX 3HAUYCHUMN.

[Tonb30BaTbes hopMysIaMy TPUBEIEHUSI 1 OCHOBHBIM TPUTOHOMETPHUECKUM TOKIECTBOM
JUTSL HAXOXKIAEHUSI COOTHOIIEHUH MEXI1y TPUTOHOMETPUUECKUMU BETUUHMHAMM.

Hcnonp30BaTh TEOpEMbl CUHYCOB U KOCHHYCOB JUISl HAXOXK/ICHUS PA3IUYHBIX 3JIEMEHTOB
TPEYTOIbHUKA («pEIIeHNEe TPEYTOJbHUKOBY»), MPUMEHATh MX TMPH PEIICHUH T€OMETPUUECKHUX
3az1ad.

Bragetrs nmoHsTHsIME TIpeoOpa3oBaHus 000, COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX
¢uryp. [lonp30BaThCsi CBOMCTBAMU MOJ00US TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCISITH JTUHBI U
HaXOJIUTh YIJIBI y TO00HBIX (uryp. [I[puMeHsTh CBOWCTBA MOJAO0HMS B MPAKTHYECKUX 3aadax.
YMeTh NpUBOJUTH MPUMEPHI MOAOOHBIX (GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonb30BaTbesl TeOpeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIECHUU OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThbCcst BEKTOpaMH, IMOHUMATh HMX TEOMETPUYECKUA H (PU3UUECKHA CMBICT,
NPUMEHSTh UX B PEHICHUH TEeOMETPUYeCKUX W (u3mdeckux 3amad. [IpuMeHsTh cKaaspHOe
MPOU3BE/ICHNE BEKTOPOB ISl HAXOXICHUS JJIMH U YTJIOB.



[Tonp3oBaTbcss METOJOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PEIICHUHU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnazners MOHATHAMU MPaBUIIBHOTO MHOTOYTOJIBHHKA, JJIMHBI OKPY>KHOCTH, JJTUHBI TyTH
OKPY>XHOCTH M PpaJAMaHHOW Mepbl yIja, YMeTb BBIUMCIIATH IUJIOLIAJb Kpyra M €ro 4acTew.
[TprMeHATH 1OJTy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (MM LEHTPHI) CUMMETPUU (PUTYp, TPUMEHSTH JBWKCHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[TpuMeHATHh NOTy4YEeHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHE MOAEIH s
3ajjay peajgbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIEHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPHUYECKUX (DYHKIMHU (TIOJIB3YSCh, I7Ie HEOOXOIUMO, KAJIbKYJISATOPOM).



TEMATHYECKOE INTAHUPOBAHMUE 7

KJIACC
HanmenoBanue paszzneina Konnuectso OcHoBHOE OcHOBHBIE BUJIBI JCSITEIBHOCTH 00YYAIOMINXCS
(Tembl) Kypca 4acoB COJIEpKaHUE

[Ipocreiiiirie reoMeTpudecKre 14 [Ipocreitmme ®opMyIMPOBATH OCHOBHBIE TOHATHUS U onpenesieHus. Pacno3naBarb

¢Gurypsl 1 UX CBOICTBa. reOMETPUUECKUE M3yYeHHBIC T€OMETPUYECKHE (DUTYPEI, ONPeesiTh HX B3aUMHOE

M3MmepeHne reoMeTpu4ecKux OOBEKTHI. Pacrosa0KeHUE, BBIMOJIHATD YEPTEXK 10 YCIOBHUIO 3aJa4H.

BEJIMYUH MHOroyroJpHuK, IIpoBoauTh NpocTeiIne MOCTPOEHUS C TOMOILBIO LIMPKYJISA U
JIOMaHasl. JIMHEUKH.
CMexHble U N3mepATH TuHENHHBIE U YTIIOBbIE BEIMUYNHBI TEOMETPUUECKUX U
BEPTUKAJIbHBIE YTJIBL. NPAaKTUYECKUX 0OBEKTOB.
Pabota OnpenensiTh «Ha I71a3» pa3Mepbl peallbHbIX 00bEKTOB,
C IPOCTENILINMU NPOBOIUTH IPyOYI0 OLIEHKY UX Pa3MEPOB.
yepTeKaMH. Pemarh 3a1aun Ha BEIYMCIIEHHUE IJIMH OTPE3KOB U BEJIMUUH YIJIOB.
W3mepeHnue INHENHBIX U Pematsb 3a1au1 Ha B3aMMHOE PACHOJIOKEHUE T€OMETPUUECKUX QUTYD.
YTJIOBBIX BEJINYMH, IIpoBoauTs KiaccuuKalyio yrios, BBIMUCIAATH JUHEHHbBIE U
BBIUNCJIEHUE OTPE3KOB U YTJI0BbIE BEIMYMHBI, IPOBOAUTH HEOOXOAUMBIE JOKa3aTeIbHbIE
YTJIOB paccyXIcHHUs.

3HAKOMMTBCS € HCTOPHE Pa3BUTHSI TEOMETPUU

TpeyronbHUKH 22 ITonsiTHE O paBHBIX Pacno3naBaTth napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX YEpPTEXax (C

TPEYTOJIbHUKAX yKa3aHHEM MPU3HAKOB).
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Y IIEpBUYHBIC
IIPEICTaBICHUS

0 paBHbIX (purypax. Tpu
IIPU3HAKa PaBEHCTBA
TPEYTOJIbHUKOB.
IIpu3Haku paBeHCTBa
IPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOICTBO MEeTMAHBI
IPSIMOYTOJIbHOTO
TPEYToJIbHUKA,
MPOBEACHHOMN

K TUIIOTEHY3€.
PaBHOOeapeHHBIE U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKH.
IIpr3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYTOJIbHUKA.
Hepagenctpa B
TreOMETpUH.
[TpssmoyronbHbIN
TPEYTrOJIbHUK C yTJIOM B
300

BbIBOANTS Cl1€ICTBUS (PABEHCTB COOTBETCTBYIOLIUX AJIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.

®opMyJIMPOBATh OIIPEJEIECHUS: OCTPOYTOJBHOT0, TYIIOYTOJIBHOTO,
PSMOYTOJIBHOTO, PABHOOEPEHHOT0, PABHOCTOPOHHETO
TPEYTOJILHUKOB; OUCCEKTPUCHI, BBICOTHI, MEIUAHBI TPEYTOJIbHHKA,
CEPEIMHHOrO MEPIEHANKYIISIpa OTpE3Ka; IEPUMETPA TPEYTOJIbHUKA.
®opMyJIMPOBaTh CBOMCTBA U IPU3HAKU PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

Crpouts yepTexy, pemarTh 3aJa41 C IOMOLIbI0 HAX0XKICHUS PABHBIX
TPEYrOJIbHUKOB.

IIpumeHSTH NPU3HAKY PaBEHCTBA MIPSIMOYTOJIbHBIX TPEYTOJbHUKOB B
3aJa4ax.

Hcnoab3oBaTh 1U(POBLIE PECYPCHI AJIsl HCCJIE0BAHMSA

CBOICTB U3y4aeMbIX QUryp.

3HAKOMMTBCS € HCTOPHEH Pa3BUTHS TEOMETPUU
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I COMCTPHUICCKHUEC TOCTPOCHUA

JMaMeTp X CBOMCTBA.
Kacarenbnas

K OKPY>KHOCTH.
OKpyXHOCTb,

[TapannenpHble npsMbIe, CymMmMa 14 [TapanenbHble PsMBIE, UX ®opMyJIMPOBATh NOHSATHE [1APAJIEIBHBIX NPSMBbIX,
YTJIOB TPEYTOJIbHUKA cBoiicTBa. HakpecT nexamue, | HAXOAMThb MPAKTUICCKUE IPUMEPHI.
COOTBETCTBEHHBIC H3y4aThb cBOiCTBa yIi10B, 00pa30BaHHbIX NP NIEPECEUEHUH
U OTHOCTOPOHHUE YIJIBI, [apaJUIEJIbHBIX IPSIMBIX CEKYLIEH.
o0pa3oBaHHbIE NIPU IIpoBoauTh A0Ka3aTeNbCTBA MAPAILIEIBHOCTH JIBYX IPSAMBIX C
IIepECeUCHU N IIOMOILBIO YIJIOB, 00pa30BaHHbIX IIPH IEPECECUCHUH ITHX MPAMBIX
HapajuIeNIbHbIX MPSMBIX TpPEeTbEH MPSIMOM.
CEKyIIEH). BoeruncasaTe CyMMy YIJI0B TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
IIpu3HaK mapajIeIbHOCTH Haxoautp ynciioBbie 1 OyKBEHHbBIC 3HAYCHUS yTIIOB
HPAMBIX 9€PE3 PABCHCTBO B F€OMETPUUECKHX 33/1a4aX C UCIIOJIb30BAaHUEM TEOPEM O CyMME
PacCTOSHUHI OT TOYEK OHOM YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
TPSIMOHi 10 BTOPOH TIPAMOH. 3HAKOMUTBCS ¢ MCTOPHEN Pa3BUTHSI TEOMETPHUH
Cymma yriioB
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYrOJIbHUKA
OKpy» HOCTB U KPYT. 14 OKpyXHOCTB, XOpJ1a 1 ®opMyIMpPOBAThH ONIPeeJeHHs. OKPY)KHOCTH, XOpAbl, JUaMETPA U

KacaTeJIbHON K OKPY>KHOCTH.

M3y4yaTh UX CBOICTBa, MPU3HAKU, CTPOMTH yepTexku. UccaenoBaTs, B
TOM UHCJIE HCOJIB3YH HU(POBBIE pecypchl: OKPYKHOCTD,
BIIMCAHHYIO B YTOJI; HEHTP OKPYKHOCTH, BIMCAaHHOU B YTOJI; PABEHCTBO
OTPE3KOB
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BNMcaHHas B yroi. [lonsrtue o

I'MT, npumenenune
B 33/1a4ax.
buccekrpuca u
CepEeIMHHbIN
MIEPIIEHAUKYIISIP

KaK F€OMETPUUYECKHE MECTa
TOYEK.

OKpyKHOCTb,
ONMCaHHasi 0KOJIO
TPEYTOJIbHUKA.
OKpyKHOCTb,
BIIMCAaHHAs

B TPEYTOJIbHUK.
[Ipocreitmme 3agaun
Ha IIOCTPOECHHE

KacaTeJIbHbIX.

HUcnoas3oBars Metoa 'MT 1151 1okazaTenbCcTBa TEOPEM O
nepeceyeHn OUCCEKTPHUC YTIIOB TPEYTOJIbHUKA U CEPETUHHBIX
MEPIIECHANKYIISPOB K CTOPOHAM TPEYTOJbHKKA ¢ moMoupio [ MT.
OBianeBaTh NOHATHAMM BIIMCAHHOW U ONMMCAHHOM OKPYKHOCTEH
TPEYrOoJIbHUKA, HAXOAUTh LICHTPbI STUX OKPYKHOCTEH.

PemaTh OCHOBHBIE 3aJa4M HA MOCTPOEHHUE: YIJIa, PABHOTO JaHHOMY;
CEepPeIMHHOrO0  MNEPHEHAMKYJsSIpa  JAaHHOTO  OTpEe3Ka;  MPSIMOM,
MPOXOASAIIEH Uepe3 JaHHYI0 TOUKY

Y TIEPIICHINKYIAPHON JaHHOW MPAMOI; OMCCEKTPUCH JAHHOTO YTJia;
TPEYTOJIbHUKOB IO PA3JIMYHBIM 3JIEMEHTaM. 3HAKOMHUTBCS ¢ HCTOpPHei
pa3BUTHS TEOMETPUU

[ToBTOpEeHUE, 0600IICHNE 4 [ToBTOpEHUE 1 PemaTe 3a1a4u Ha NOBTOPEHUE, UIUTIOCTPUPYIOLINE CBS3H MEXTY
3HAHU 00001IeHne Pa3IMYHBIMHU YacCTSMH Kypca
OCHOBHBIX MTOHSATUHN U
METOJOB Kypca
7 xnacca
OBUIEE KOJIMYECTBO 68
YACOB I10 [TIPOTPAMME
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8 KUIACC

0JOOHBIE TPEYTOJBHUKH

I[MPOMOPIHIHUOHAJIBHBIX OTPE3KaAX,

Teopema

O MPOTOPIIMOHATLHBIX
OTpe3Kax.

Cpenssist TuHUS
TpeyroiabHuka. Tpamnenus, ee
CpemHsis

HanmenoBanue paszzaeina Konunuects OcHoBHOE OcHOBHBIE BUJIBI JICSITEIBHOCTH O0YYAIOMINXCS
(Tembl) Kypca 0 4acoB CoJIepKaHue

HUeThIpeXyroJIbHUKU 12 [Tapamienorpamm, ero H300paxaTh 1 HAXOAUTH HA YEPTEKAX UYETHIPEXYTOJIbHUKU PA3HBIX
IIPU3HAKYU U CBOWCTBA. BHJIOB U UX 3JIEMEHTHI. @OpMY/JIHPOBATH ONPeEAeICHHS:
YacTHble ciydan napasuiesorpaMMa, IpsIMOyroJIbHUKa, poM0a, KBajipaTa, TpaneiuH,
MapaJIIEIOrPaMMOB PaBHOOOKOH Tpareunuu, NpsiMOyroJIbHOU TpaneIuu.
(IpsAIMOYTOJILHUK, pOMO, Jloka3pIBaTh M HCNOJIb30BATH NIPH PELICHUM 32124 IIPU3HAKU U
KBa/IpaT), UX MPU3HAKU U CBOICTBa: MapaJujiesiorpamma, psiMoyrojibHuKa, poM0a, KBaJpara,
cBoricTBa. Tparnenus. Tparneuuy, paBHOOOKOH Tpaneunuu, IpsMOyroJibHOM TpaneruH.
PaBHOOOKAs IIpuMeHsATE MeTOX  YIABOCHUS MEAMaHbl TPEYTrOJIbHUKA.
¥ IPSMOYTOMTbHAs Hcnoan3oBath 1udpoBbie pecypcehl Ui UCCIIE0BAHUS CBOMCTB
TparneLym. n3y4daembIx uryp.
MerToz yaBoeHHs 3HAKOMHTBCS C HCTOPHEH Pa3BUTHS TEOMETPUH
MEIUaHBI.
LentpanbHas
CUMMETpPHUS

Teopema daiteca u TeopeMa o 15 Teopema daneca u IIpoBOaAMTE MOCTPOEHHS C IOMOIIBIO LIUPKYJISA U IUHEHKHU C

UCIOJIb30BaHuE TeopeMbl Daseca U TeopeMbl

O IIPOIMOPIIMOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIBHBIA OTPE30K.

HpOBO}II/ITb A0KA3aTEJIbCTBO TOr'0o, YTO MCIHAHbI TPCYTrOJIbHUKA
IIEPECEKAIOTCS B OJJHOM TOUYKE, U HAXOAUTD CBSI3b C LIEHTPOM Macc,
HAXOJUTh OTHOLLIEHHUE, B KOTOPOM
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nunus. [IponopunonanbHble
OTpPE3KHU.

LlenTp macc

B TPEYTOJIbHUKE.

[TonoOHBbIE

TpeyroiabHuku. Tpu
MpU3HaKa MO100us
TPEYTOJbHUKOB.
[Ipumenenue nogodus

MIPH PEIICHUN MPAKTHUECKUX
3a1a4y

MEIMaHbI ISSITCS TOUKON MX TIEPECCUCHHUS.

HaxoauTh 110,100HbBIC TPEYTOJIBHIUKH Ha TOTOBBIX YePTEikKax ¢
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB IMOA00MS.

Pemarpb 3aga4m Ha 10,T00HBIC TPEYTOJIBLHUKHU C TOMOIIBIO
CaMOCTOSITEIILHOTO MIOCTPOSHUS YePTEIKEH U HAXOKIECHUS TIOJOOHBIX
TPEYTrOJbHUKOB.

IIpoBoaUTH 10KA3aTEIBCTBA C UCTIOIL30BAHUEM TIPU3HAKOB
monoous.

Jloka3bIBaTh TP NMPU3HAKA TOA00US TPEYTOIbHUKOB. [IpUMEHATH
MIOJTyYCHHBIC 3HAHUS MTPH PEIICHUN T€OMETPUUISCKUX U MTPAKTHICCKIX
3a7ad4.

3HAKOMHTBCS ¢ HCTOPHE PAa3BUTHS T€OMETPHH

IImomans. Haxoxaenne
TI0LIAa/IeN TPEYTOJIBHUKOB U
MHOTOYT'OJIbHBIX (QUTYD.
[1nomaau nogo6HBIX GUryp

14

CaolicTBa momaae
reoOMETpUYeCcKUX puryp.
DopMmyJibl 11
TUIOIIAIN
TPEYTOJIbHUKA,

napajuiejaorpamMmma, Tparncunu.

Brruncienne miiomanei
CIIOXKHBIX (pUryp.

OBJjaieBaTh NEPBUYHBIMU NpecTaABIeHUSIMHU 00 00IIIeH TeOpUHn
wiomaau (Mepsl), pOpMyJIMPOBATH CBOWCTBA TUIOIIA/IHU, BBICHATh
WX HATIISIIHBIA CMBICIT.

BoiBoauTh opMyIIHI IIJIOIIAHM MTapajieIorpaMMa, TPEYToJIbHHKA,
Tparneuuu u3 GopMyIIbl TIIOIMIAIN MPSIMOYTOIFHUKA (KBaapaTa).
BoiBoauTh (hOpMYIIBI TUIOIIAN BBITYKIIOTO YETHIPEXYTOJbHUKA
Yyepe3 IUaroHaJd U yroy Mmexay Humu. Haxoauts momasnu ¢uryp,
M300paKEHHBIX HA KIIETYaTOM Oymare, HCMOJb30BaTh pa3OueHue
(burypsl Ha 4acTU

U OCTpanBaHHeE.
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[Tnomanu duryp

Ha KJIeT4aToi Oymare.
ITnomanu mogoOHBIX
uryp.

3agaun

C IPAKTUYECKUM
COJIepIKaHUEM.
Pemenune 3amau

C IOMOIIILIO METOJIa
BCITOMOTaTEIILHOM
ILIOIIA A

Pa30upath npuMepsbl UCIIOJIB30BAHUS BCTIOMOTATEIHHON TUTOIIA TN
JUTSL PEIICHUSI TEOMETPHYECKUX 3a/1a4.

HaxoauTsp miomaay mogo0HbIX Guryp.

BbIyuMcasiTh 10 Pa3IMYHBIX MHOTOYTOJIBHBIX GUryp. Pemarn
3a/1a4M Ha IUIOMIA/h C MPAKTUICCKUM COACPIKaHUEM

Teopema [ucdaropa
U Hayajaa TPUTOHOMETPUH

10

Teopema ITudaropa, ee
IIPUMEHEHHE.
Ornpenenenue
TPUTOHOMETPHUYECKUX
¢byHKUIMI ocTporo yria
HPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUYECKHE
COOTHOIIIEHUS

B [IPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUYECKOE
TOKIECTBO

Joxa3biBath Teopemy [Iudaropa, ucnosib3o0Bath ee B
IPAKTUYECKHUX BBIUMCIICHHUSAX.

®opMyJIMpPOBaTH OIPEIEICHHS TPUTOHOMETPUYECKUX (DYHKLMN
OCTpOTO yTja, MPOBEPATh UX KOPPEKTHOCTD.

BbIBOAMTH TPUTOHOMETPUUYECKHE COOTHOILIEHUS B
MPSIMOYTOJIbHOM TPEYTOJIbHHKE.

HccnenoBarb COOTHOLIEHUS MEXTy CTOPOHAMU

B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yraamu B 45° n 45°; 30° n 60°.
Hcnoab3oBath GopMyJibl IPUBEACHUSI U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO JUISl HAXOKAEHHUS COOTHOLIEHUH
MEX]y TPUTOHOMETPUUYECKUMH (DYHKIHUSAMHU PA3IHUHBIX OCTPBIX
yTJIOB.

IIpumeHSTH IOJTy4YEeHHBIE 3HAHUS U YMEHUS [IPU PELICHUN
MPaKTUYECKHUX 3a]1au.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHS TEOMETPUH
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YTIJIBI B OKPY’KHOCTHU.
BrucaHHbIE ¥ ONIMCAaHHBIE
YECTBIPEXYTOJIBHUKH.
KacarenbHabie

K OKpykHOCTH. Kacanue
OKPYKHOCTEN

13

Bnoucannsie

Y LICHTpaJIbHbIE

YIJIbL, YOI

MEXKIY

KacaTeIbHOM

Y XOPJIOH.

Yl MeXIYy
XopJaMu

U CEKYILLIUMHU.
Bnoucanasie n
OIMMCAaHHbBIC
YEThIPEXYTOJIbHUKH, UX
MIPU3HAKU

u cBolicTBa. [Ipumenenne
9TUX CBOMCTB

MIPU PEIICHUN
T€OMETPUYECKUX
3a7ad.

Bzaumnoe
PaCIOJIOKEHUE ABYX
OKpYXXHOCTEH, 0011I1e
KacaTelIbHBIC,
Kacanune
OKpY>KHOCTEN

DopMyJIHMPOBATH OCHOBHBIC ONPEIEIICHUS, CBSI3aHHBIC

C yIilaMM B Kpyre (BIUCAHHBIN yroJ, LeHTpanbHbli yroia). Haxoantb
BIIMCAHHBIC YIJIbl, ONUPAIOIIUECS HA OJHY YTy, BBIYHCJIATH YIJIBI C
IIOMOLIBIO TEOPEMBI O BIINCAHHBIX YIVIAX, TEOPEMBI O BIIUCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBarh, B TOM 4nciIe ¢ IOMOLIbIO HU(POBBIX PECYPCOB,
BIIMCAHHBIC Y OIIMCAHHBIEC YETHIPEXYTOJIbHUKH, BBIBOAMTH UX
CBOMCTBA U IIPU3HAKHU.

Hcnonb30BaTh 5TH CBOMCTBA U NPU3HAKY IIPU PELLICHUU 3a1a4
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[ToBTOpeHME, 0000IICHNE 4 [ToBTOpEHNE OCHOBHBIX PemaTh 3a1aum Ha MOBTOPEHUE, WILTIOCTPUPYIOIINE CBI3U MEXKTY
3HAHUI MIOHSTHI U METOJI0B Pa3IUYHBIMH YaCTSIMHU Kypca
KypCOB
7 u 8 xiaccos,
000011IeH1E 3HAHUI
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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9 KJIACC

0 TTPOU3BEJICHUN
OTPE3KOB XOPJ,
TeopemMa

HaunmenoBanue pasgena Komnuectso OcHoBHOE OcCHOBHBIE BUJIBI IEATETBHOCTH 00YYaIOLTHXCS
(Tembl) Kypca 4acoB CoJIepKaHue
Tpuronomerpus. Teopembl 16 Onpenenenue ®opMy.TUpPOBATH ONpPe/ieIeHUs] TPUTOHOMETPHUECKUX (YHKIUN
KOCHUHYCOB U CHYCOB. TPUTOHOMETPUYECKUX TYNbIX U IPSIMBIX YIJIOB.
PellieHne TpeyroibHUKOB ¢bynkumii yrios ot 0L 1o | BbIBOAMTH TE€OpEeMy KOCHHYCOB M TEOPEMY CHHYCOB (C
1800J. ®opmyJibl pagnycoM OMUCAHHOM OKPYKHOCTH).
IIPUBEICHHUS. BoiBoauTh GopMmMyibl A1 BHIYMCIEHUS TUIOIIALEH
Teopema kocuHYCOB, € MCMO0JIb30BaHHEM TeopeM TPUroHoMeTpuM (hopMyna miomaim
TEOpeMa CUHYCOB. TPEyTOJIbHUKA Yepe3 JIBE CTOPOHBI U YTOJI MEKAY HUMHU, GopMyIia
Penienue TpeyronbHUKOB. | IJIOLIAAM YETHIPEXYTOJIBHUKA YEPE3 €r0 JUArOHaJIA U YroJl MEXIy
[IpakTHueckoe npuMeHeHue| HUMH).
MOKa3aHHBIX TCOPEM PemiaTh TpeyroJbHUKH.
PemaTe npakTuyeckue 3a/1a4u, CBOAAIIMECS
K HaxO0KJICHHUIO Pa3JINYHBIX 2JIEMEHTOB TPEYTOJIbHUKA
[TpeoOpa3oBanue nogoous. 10 ITonsTne OcBanBaTth noHsiTHe 1peodpazoBanus noaoous. MccaenoBarpb
MeTrpHuueckre COOTHOILIEHUS 0 IIpeoOpa3oBaHuU OTHOIICHHE JIMHEIHBIX JIEMEHTOB (PUTYp MpU peoOpazoBaHUU
B OKPY’KHOCTH noo0usl. no1o0usl.
CooTBEeTCTBEHHBIE Haxoauthb nprmepsl 1000 B OKpYXKArOIIeH N1eiCTBUTEILHOCTH.
3JIEMEHTHI TOJOOHBIX BbIBOAMTBL METPUUYECKHE COOTHOIIEHUS MEXKTY OTPE3KaMHU XOp/I,
¢buryp. CEeKYIIHX U KacaTeJIbHBIX C UCIIOJIb30BAHUEM BIIMCAHHBIX YIJIOB U
Teopema MOT00HBIX TPEYTOJILHUKOB.

Pemarb reomeTprdeckue 3aa4u U 3a1a44 U3 pEATbHOM KU3HH C
HCTIOI30BaHUEM ITOJJOOHBIX TPEYTOIHHUKOB
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0 IIPOU3BEJCHUU OTPE3KOB
CEKYIIHX, TeOpeEMaA O
KBaJpaTe KacaTeabHOMU.
[Ipumenenue B

pelieHnn
TreOMETPUYECKUX

3aja4

BekTopsl

12

Onpenenenue
BEKTOPOB, CII0KEHUE U
BBIYMTAaHUE BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha
YUCIIO.

OusznuecKui

Y T€OMETPUYECKUI
CMBICJI BEKTOPOB.
Pasnosxenune BekTopa 1o
JIBYM HEKOJIJTMHEAPHBIM
BEKTOPaM.

Koopaunats!

BEKTOpA.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €TI0

Hcnonb30BaTh BEKTOPHI KAK HAITPABIICHHBIE OTPE3KH,
HCCIe0BATH TEOMETPUUECKHI (TIepeMellieHue) U

(buzmdeckuii (Cuiaa) CMBICIBI BEKTOPOB.

3HaTh onpeieeHUsi CYMMBI U Pa3HOCTH BEKTOPOB, YMHOXKEHUS
BEKTOpa Ha YKCII0, HCCJIeJ0BATh T€OMETPUUECKHUIN U PU3NUIECKUil
CMBICJIBI ATUX omepanvii. PemaTb reoMeTpuyeckue 3aaa4uu ¢
HCMOJIb30BAHUEM BEKTOPOB.

PackiaasiBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Hcnonb30BaTh CKATAPHOE IPOU3BEACHUE BEKTOPOB,

BbIBOJAUTH €0 OCHOBHBIE CBOMCTBA.

Borunciasarsb CYMMY, pa3HOCTb U CKaJIAPHOC NPOU3BEACHHUEC BEKTOPOB B

KOOpJMHAaTaXx.
IIpumeHSTH CKaJIsIpHOE IPOU3BENECHUE ISl HAX0XKIEHUS AJINH U
yIJI0B
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MPUMEHEHHE IS
HaXO0XKJICHUS IJINH

U yIJIOB.

Pemenue 3amaq

C ITIOMOILIBIO BEKTOPOB.
[IpumeHneHue BeKTopoB
JUISL pelieHus 3a1a4
busuku

I[CKapTOBBI KOOpAWHAThI HA
IMJIOCKOCTH

JlexapToBbI
KOOPAMHATHI TOYEK Ha
IIJIOCKOCTH.
YpaBHEHHE IPIMON.
VYpaBHeHue
OKPYKHOCTH.
Koopannatsl Touek
repeceueHus
OKPYKHOCTH

U MIPSIMOM.

Meroa KoOpAUHAT IpH
peLieHnn
TF€OMETPUUYECKUX 3a/1a4,
MIPaKTUYECKUX 3a/1a4

OcBauBaTh NOHATHE IIPSIMOYTOJILHOM CUCTEMbI KOOPJIUHAT,
JIEKapTOBBIX KOOPAMHAT TOUKH.

BbiBoauTH ypaBHEHUE IPSIMOI U OKPY>KHOCTH.

Bbi1essiTh NONHBIN KBaApaT A1 HAX0XKJICHUS LICHTPa U
paznnyca OKpy>KHOCTH I10 €€ YPaBHEHUIO.

PemaTtp 3a1a4n Ha HaX0XIEHHUE TOUEK

IepeccUCHUs IPAMBIX U OKPY)KHOCTGI\/’I C IOMOIIBIO METOAA KOOPpANHAT.

Hcnonb3oBath cBOMCTBA yriaoBOro ko3 puirenTa npsMon npu
peLIeHNnH 3ajiay, U1 ONpe/IeIeHUs PacoI0KEeHUs IPSIMOH.
IIpuMeHsATH KOOPAMHATHI IIPU PEIICHUN

reOMETPUUECKUX U MPAKTUYECKUX 3a/1ad, IS

MOCTPOEHHSI MaTEMaTUYECKUX MOJIeNIel peabHbIX

3a1a4 («METo KOOPIUHATY).

Ioab30BaThes U1 TOCTPOEHUS U UCCIIEAOBAHUNA TU(DPOBBIMU
pecypcamu.

3HAKOMHTBCS ¢ MCTOPHEI Pa3BUTHS T€OMETPUH
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[IpaBuibHbIE
MHOT'OYTOJIbHUKH.
J{mMHa OKpY>KHOCTH U
JI0IIaAb Kpyra.
Brruncinenue miomanen

[IpaBunbHbIE
MHOT'OYTOJIbHUKH.
Yucno . Jlnuna
OKPYHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Lmomane kpyra,
CEKTOpa, CECTMEHTa

DopMyJaMPOBATh ONPEICICHUE TPABUIBHBIX MHOTOYTOJILHUKOB,
HAXOAUTH UX 37eMeHTHI. [101b30BaThCsl TOHSATHEM JITTMHBI
OKPYXHOCTH, BBEJICHHBIM C TIOMOIIbIO MPAaBUIBHBIX
MHOTOYT'OJIbHUKOB, ONpeleJsiTh Ynucio [, JUIMHY IyTU U paJuaHHYIO
Mepy yriia.

IIpoBoanTH NEpexos OT paguaHHON MepHI yria K

rpagycHON U HA0OOPOT.

OnpeaensiTh momaab Kpyra.

BoiBoauTs hopMy.ibl (B rpalyCHON U paldaHHON Mepe) A ATUH
JyT, TUIOIAJIEN CEKTOPOB U CETMEHTOB.

BoruncasTs mwiomaan Guryp, BKIFOYAIONINX 3JIEMEHTHI OKPYKHOCTH
(kpyra).

HaxoauTs riomaay B 3a1a4ax peanbHON )KU3HU

JIBH>KEHUS TIOCKOCTH

[TonsiTHE O NBHKEHUU
IIJIOCKOCTH.
[TapainenbHbIi
IIEPEHOC, IOBOPOT
IIpumenenue

IIPY PELIEHUN 3a/1a4

Pa30upath npuMepsl, HIUTIOCTPUPYIOLINE TOHATUS ABHKEHUSL.

®opMyJIHPOBATH OITPEICIICHNS TAPALIEIBHOTO IIEPEHOCa, TOBOPOTA U

OCEBOU CUMMETPHH.

BuIBOAMTEH NX CBOMCTBA, HAXOAUTH HEIOIBM)KHBIEC TOUKH.
HaxoanThb EHTPBI U OCU CUMMETPUH pocTeHmmnx Gpuryp.
IIpuMeHATH apaJuIeabHbIN IEPEHOC U CHMMETPHUIO IPH
pelIeHIH TeOMETPHUECKUX 3aj1au (pa3douparb MpUMEpHI).
Hcnonb3oBaTth 171 IOCTPOSHUS U UCCIEI0BAaHUIN LIUPPOBBIE

pecypchl
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[ToBTOpEHME, 0000IIEHNE,
cHUCTEMaTH3alus 3SHAaHUI

IToBTOpEHUE
OCHOBHBIX MOHITHH U
METOJIOB KypcoB 7—9
KJ1accoB, 0000IIIeHHe
Y CUCTeMaTu3alus
3HaHuil. [Ipocreitmme

reoMeTpudecKre PUrypbl

U UX CBOMICTBA.
H3mepenne
reOMETPUUECKUX
BEJIMYUH.
TpeyronbHUKY.
[TapaynensHbie

Y IepIEHIUKYISIPHBIC
MpsIMBIE.
OKpY>KHOCTb U KPYT.
I'eomerpuueckue
MOCTPOEHUS. YTIIbI
B OKPY>KHOCTH.
Bnucanueie n
OIMCaHHBIE
OKpY>KHOCTHU
MHOTOYTOJIbHUKOB.
[Ipsmas

U OKPY>KHOCTb.

OnepupoBaTh NoHATHAME: DUTypa, TOUKA, IPsAMAs, YTOJI,
MHOTOYTOJIBHUK, PABHOOCIPEHHBIN M paBHOCTOPOHHUIA
TPEYTOJbHUKH, PSIMOYTOJIbHBIN TPEYTOJIbHUK, MEJIMAHA,
OMCCEKTpHCa U BBICOTA TPEYTOJIbHUKA, TTapaJIJIEIIOrpaMM, pomo,
MPSIMOYTOJIBHUK, KBaJIpaT, TpaeLus; OKPYKHOCTb, KacaTeIbHas;
PaBEHCTBO U Mogo0ue (GUryp, TPEyroJIbHUKOB; MapajieIbHOCTh U
NEPHEHANKYISIPHOCT MPSIMBIX, YTOJI MEX/1Y IPSIMBIMH, CHMMETPUS
OTHOCUTEIIHO TOYKH U MPSMOM; JUIMHA, PACCTOSIHUE, BEIMYMHA YIJIa,
IJI0IIa/1b, IEPUMETP.

Hcnosb30BaTh (popMyJibl: IEPUMETPA U IJIOIIAIA MHOTOYTOJIbHUKOB,
JUTMHBI OKPYKHOCTH U IO Kpyra, 00beMa MpSIMOYTOJIbHOTO
napasuiesienuIes1a.

OnepupoBaTb NOHATUSIMH: TIPSIMOYTOJIbHASI CUCTEMA KOOPJIMHAT,
BEKTOP; MCMOJIb30BATh 3TH MOHATHS

JUISL TPEACTABIICHUS JAHHBIX U PEIIEHU 3a7a4, B TOM YHCJIE U3
JIPYTUX YYEOHBIX MPEIMETOB.

Pemars 3a1a4u Ha NOBTOPEHUE OCHOBHBIX NOHATUN, HITFOCTPALIUIO
CBA3EH MEXly Pa3IM4YHBIMU 4acTSIMU Kypca. BelOupats meroa i
pEILIECHHS 3a/1a4u.

PemaTs 3aga4m 13 NOBCETHEBHOM KU3HU
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YeTbIpeXyroJIbHUKH.
Bnucanubie u

ONMCaHHBbIE
YEeTBIPEXYTOJIbHUKH.
Teopema I[Tudaropa u
Hayaja TPUrOHOMETPHH.
Pemtenne o0Ommx
TpeyroiabHUKOB. [IpaBuibHbIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanHus IIOCKOCTH.
Jswxenus. [Tlogobue.
Cummerpusi.

[Tnomane. Beraucnenue
mowmaaei. [nomanu
Mo00HBIX uUryp.
JlekapToBbI

KOOpJIMHATHI Ha

MIJIOCKOCTH.

BexkTopsl

Ha IJI0CKOCTH
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OBIIEE KOJIMYECTBO YACOB I1O 68

[IPOIPAMME

TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM Kontpobupe  TIpakTiueckue (ungposBbie)
NMpPoOrpaMmblI Bcero paGoTHI paGoTEI odpa3oBaTe/bHbIE
pecypchl
. SKnacc
[Ipocreiinme reomerpuyeckue GUryps u https://www vaklass.ru/
1 uX cBoicTBa. 3mepeHue 14 BI;I 6J‘II/IOTCK';,H OK -
FCOMCTPHHCCIHX BETIHIH https://m.edsoo.ru/7f415¢2e
SAKnacc
https://www.yaklass.ru/
2 TpeyronsHUKH 22 1 Bu6mmotexa LIOK
https://m.edsoo.ru/7f415¢e2¢e
SKnacc
3 [TapannenbHble npsiMble, CyMMa yTJIOB 14 1 https://www.yaklass.ru/
TPEYrOJIbHUKA bubnuoreka [IOK
https://m.edsoo.ru/7f415¢2e
SAKnacc
4 OKpyXHOCTb U KpYT. [ 'eomeTprueckue 14 1 https://www.yaklass.ru/
MTOCTPOEHUS bubnnorexka [JOK
https://m.edsoo.ru/7f415¢e2¢e
SKnacc
5 [ToBTOpeHue, 06001IeHNEe 3HAHUHT 4 1 h%zzg&gg;’ﬁ(g;&m/
https://m.edsoo.ru/7f415¢e2¢
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne o/ HaumeHoBaHue pa3/ieioB U TeM Kontpobuse  TpakTiueckue (ungposbie)
NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypeb
SAKnacc
1 YeTbIpEXYroNbHUKU 12 1 h%i%g&?&:ﬂ(gs'm/
https://m.edsoo.ru/7f417¢18
SAKnacc
Teopema daneca u Teopema o .
2 MIPOIOPITMOHAIBHBIX OTPE3KaX, MOA00HBIC 15 1 https://www.yaklass.ru/
S ’ bu6mmoreka [IOK
https://m.edsoo.ru/7f417¢18
Inomanes. Haxoxnenue miomanen ARaace
https://www.yaklass.ru/
3 TPEYroJbHUKOB M MHOTOYTOJIHBIX (DUTYP. 14 1
[Tnomanu moxo6HBIX Guryp bubmorexa LIOK
https://m.edsoo.ru/7f417¢18
4 Teopema ITudaropa u Hauana 10 1 bubnuotexa [JOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
Vsl B OKpy:KHOCTU. BriicanHsie u AKnace
5 OINMCAHHBIE YETHIPEXYTOIbHUKH. 13 1 https://www.yaklass.ru/
KacarenbHblie k okpyxHOCTU. Kacanue bubmuorexa [JOK
OKPYKHOCTEH https://m.edsoo.ru/7f417¢18
SKnacc
6 [ToBTOpenue, o6o0IIEHNE 3HAHUI 4 1 h%zzgp‘;\;,;:ﬁgf(&m/
https://m.edsoo.ru/7f417¢18
OBILIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOTPAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne o/ HanmeHoBaHMe pa3jae/ioB U TeM Kontpobupe  TpakTiueckue (uu¢posbIe)
NpOrpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
SKnacc
Tpuronomerpusi. TeopemMbl KOCHHYCOB H https://www.yaklass.ru/
1 16 1
CHUHYCOB. PenieHue TpeyrojbHIUKOB bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c¢
SAKnacc
[IpeobOpaszoBanue mogooUs. .
https://www.yaklass.ru/
2 Metpuueckre COOTHOIIEHUS B 10 1
OKDYIKHOCTH bu6mmoreka [IOK
Py https://m.edsoo.ru/7f41al2c
SKnacc
https://www.yaklass.ru/
3 Bexrops! 12 ! bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
SAKnacc
https://www.yaklass.ru/
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 Bubmorexa [IOK
https://m.edsoo.ru/7f41al2c
SKnacc
[IpaBunbHBIE MHOTOYTONIBHUKH. [[TMHA )
5 OKPYKHOCTH 1 IO/t KpyTa 3 1 https://www.yaklass.ru/
Brruucnenue miomaaei . bubmorexa [IOK
Ha https://m.edsoo.ru/7f41al2c
SKnacc
https://www.yaklass.ru/
6 JIBM>KEHUS TNIOCKOCTH 6 Bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
[ToBTOpenue, o6o0mEeHNE, SKnacc
7 . 7 1
cHUcTeMaTHu3aIvs 3HaHUI https://www.yaklass.ru/
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bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2¢c

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
N KounyecTBo 4yacoB Jata JJIeKTPOHHBbIE LU (PPOBHIE
R Tema ypoka Kontpoabnubie IIpakTnyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3YYeHU s
padoThbI padoThI pecypcbl
N .
1 POCTEHIIIHE TCOMETPHTCCIHE 1 https://m.edsoo.ru/cf37bc33
00BEKTHI
2 MHOTOyTOIBHHK, JTIOMaHast 1 https://m.edsoo.ru/7c44aba4
3 (CMEAHBIC H BEPTHRATBHbIC 1 https://m.edsoo.ru/6abb5328
yTJIBI
C
4 MCACHPIE 1 BEPTHRATIRHBIE 1 https://m.edsoo.ru/5bafbef6
YTJIBI
C
5 MICAHHBIE 1 BEPTHRATRHBE 1 https://m.edsoo.ru/c4a576d8
YTJIBI
C
6 MEHRHPIC T BEPTHIRABHbIC 1 https://m.edsoo.ru/59132be7
yTJIBI
C
7 MCACHPIE 1 BEPTHRATPHBE 1 https://m.edsoo.ru/b25ad662
YTJIBI
C
8 MICHHBIE 1 BEPTHIATRHBIE 1 https://m.edsoo.ru/7efd9f79
YTJIBI
W3mepeHune TUHEHHBIX |
9 YTJIOBBIX BEJTUYMH, BBIYHUCIICHUE 1 https://m.edsoo.ru/31ef35ab
OTPE3KOB U YTJIOB
N3Mepenne TMHERHBIX 1
10 YIJIOBBIX BEJINYUH, BHIYUCICHUE 1 https://m.edsoo.ru/d3138al5
OTPE3KOB U yTJIOB
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11

12

13

N3Mepenne IMHEHHBIX 1
YIJIOBBIX BEJINYMH, BHIYUCIECHUE
OTPE3KOB U YIJIOB

N3Mepenne JIMHEHHBIX 1
YIJIOBBIX BEJIMYUH, BHIYUCICHUE
OTPE3KOB U YTJIOB

[lepumerp u maomangs Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB

https://m.edsoo.ru/7228de75

https://m.edso00.ru/26388283

https://m.edsoo.ru/313f3af6

14

[lepumerp u momags Guryp,
COCTaBIICHHBIX U3
MPSIMOYTOJIbHUKOB

https://m.edso00.ru/68567544

15

16

17

[TonsTHE 0 paBHBIX
TPEYTOJIbHUKAX U IIEPBUYHBIC
IIPEACTABICHUS O PABHBIX
¢durypax

Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB

Tpu npuzHaka paBeHCTBa
TPEYrOJIbHUKOB

https://m.edsoo.ru/6543{8e6

https://m.edso00.ru/662{4758

https://m.edsoo.ru/a56dafee

18

19

20

Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB
Tpu nnpu3Haka paBeHCTBa
TPEYTOJIbHUKOB
Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edso00.ru/8c898d59

https://m.edsoo.ru/d7bafal2

https://m.edsoo.ru/2a9887a8

21

Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

https://m.edso0.ru/9bb24429
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[Ipu3naku paBeHCTBa

22 1 https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

23 Hpusiiaicit pasercTsa 1 https://m.edsoo.ru/6838bd37
IPSIMOYTOJIBHBIX TPEYTOJILHUKOB
CBolicTBO MeMaHbI

24 PSIMOYTOJIBHOTO TPEYTOIbHUKA, 1 https://m.edsoo.ru/feba2371
MIPOBEAEHHON K TUIIOTEHY3€
CBolCTBO MeUaHbI

25 MPSIMOYTOJIBHOTO TPEYTOIBHUKA, 1 https://m.edsoo.ru/e77e5f76
IIPOBEAECHHON K TUIIOTEHY3¢€

26 Pasiobenpensie 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHHE TPEYTOJbHUKH
[Ipu3Haku u cBOMCTBA

27 PaBHOOCAPEHHOTO 1 https://m.edsoo.ru/dat99266
TPEyroJbHUKA
[Ipu3Haku u cBOMCTBA

28 paBHOOEPEHHOTO 1 https://m.edsoo.ru/3c498aal
TPEyToJIbHUKA
IIpu3Haku u cBONCTBA

29 paBHOOEPEHHOTO 1 https://m.edsoo.ru/4a4597ba
TpEyToJIbHUKA

30 HepaBeHcTBa B reomeTpuu 1 https://m.edsoo.ru/5¢23¢39d

31 HepasenctBa B reometrpuu 1 https://m.edsoo.ru/61bb5b87

32 HepaBeHncTBa B reomeTpuu 1 https://m.edsoo.ru/77e15319

33 HepasenctBa B reometrpuu 1 https://m.edsoo.ru/2a12d145

34 Hpsmoyrombiptii Tpeyrombik ¢ 1 https://m.edsoo.ru/cba738df

yriioM B 30°

33



35

36

[IpsiMOyTOIBHBIN TPEYTOJIBHUK C

yriom B 30°

KonTponbhas pabota no teme
"TpeyronbHuku"

https://m.edso00.ru/79577c87

https://m.eds00.ru/985d6b47

37

38

39

40

41

42

[TapamiensHble npsAMbIE, UX
CBOMCTBA

[TsaTeiit noctynar EBkinna

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
00pa3oBaHHbIC NIPH
NepeceyeHu ! NnapayuieIbHbIX
MPSAMBIX CEKYIEn

Hakpecr nexarue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE NTPH
TIepeceueHn  MmapauIebHbIX
MPSIMBIX CEKYIIEn

Haxkpecr nexariue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IPU
nepeceyeHn  MapasiebHbIX
MPSAMBIX CEKYIEn

Haxkpecr nexariue,
COOTBETCTBEHHBIE U
OAHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE TIPU

https://m.edsoo.ru/e7alac2d

https://m.eds00.ru/82915793

https://m.edsoo.ru/f8a72et6

https://m.edsoo.ru/fd45766f

https://m.edsoo.ru/9btba414

https://m.edsoo.ru/dcf58e2¢
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MePECCUCHUH MapalICIIbHBIX
IPSIMBIX CEKYILEN

Hakpect nexanue,
COOTBETCTBEHHbLIE U
OJIHOCTOPOHHUE YTJIbI,

43 1 https://m.edsoo.ru/2a5b246¢
00pa3oBaHHbBIC ITPH
NepeceueHn  MapauieabHbIX
IPSAMBIX CEKYILEn
[Tpu3nak napamienabHOCTH
44 UIPFINIDIX HEDES PABEHETES 1 https://m.edsoo.ru/6942f486
PacCTOSHHUI OT TOYEK OJHON
IIPSIMOM 10 BTOPOU MPSIMOM
[Tpu3nak napamienabHOCTH
45 TPAMBIX qu ©3 PaBEHCTBO . 1 https://m.eds00.ru/929568fa
PacCTOSHHUI OT TOYEK OJHON
MIPSIMOM 10 BTOPOU MIPSAAMOI
46 CyMMa yTJI0B TpEeyroJibHUKA 1 https://m.edsoo.ru/caa59a87
47 CyMMa yTI0B TpEyTroJIbHUKA 1 https://m.edsoo.ru/f71b17d3
48 BHemniHue yriel TpeyrojibHUKa 1 https://m.edsoo.ru/b9223191
49 BHelHue yribl TpeyrojipHUKa 1 https://m.edsoo.ru/99eb2824
KonrtponbHas pabora no Teme
50 "[TapannenbHble TpsMbIe, CyMMa 1 https://m.edsoo.ru/9917da72
YTJIOB TPEYrojJpbHuKa"
51 OxpyxcHoCTE, XO?HH 1 1 https://m.edsoo.ru/64e76d1c
JIHaMeTp, UX CBOMCTBa
52 KacarenbHast K OKpyKHOCTH 1 https://m.edsoo.ru/b7ee8e8a
53 OKpy>KHOCTb, BIIUCAHHAS B YTOI 1 https://m.edsoo.ru/ffcae611
54 OKpy»XHOCTbH, BIHCaHHAs B yTOJI 1 https://m.edsoo.ru/98bbdffd
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[Tousitue o 'MT, npumenenue B

55 https://m.edsoo.ru/7aef28db
3aagyax

56 Housrie o I'MT, npuvenerue s https://m.edsoo.ru/1cal8372
3amagax
buccekrpuca u cepeIMHHbBIN

57 NEPIIEHANKYIIAP KaK https://m.edsoo.ru/ef76e82b
TEOMETPUUYECKUE MECTA TOUCK

58 OKpyHOCTS, OmHCanHas 0Koo https://m.edsoo.ru/564{6fce
TPEyroJIbHUKA

59 OKpYHOCTE, ONUCAHHAL OKONO https://m.eds00.1u/99523196
TPEyroJIbHUKA

60 OKpyHOCTS, BlIHCAHHAA B https://m.edso0.ru/3351964c¢
TPEYTOJIbHUK

61 OKpYKHOCTS, BIIHCAHHAA B https://m.edsoo.ru/76e866c4
TPEYTOJIbHUK
n N

62 POCTCHILHE Sa/atH Ha https://m.edsoo.ru/263dba7c
MOCTPOCHHE
I N

63 POCTCHIIIIE 3a/atit Ha https://m.edsoo.ru/f21f{cctb
MTOCTPOCHHE
KonTtponbHast paborta 1o Teme

64 "OKpY>KHOCTb U KPYT. https://m.edsoo.ru/le2edcl5
I'eomeTpuueckue nocrpoeHus"
IT

65 OBTOP eHuE 1 0600merHe https://m.edsoo.ru/ec47a89c¢
3HAHUN
IT 000

66 OBTOP CHHE 1 0bobIeHHe https://m.edsoo.ru/594ee31{8
3HAHUUN

67 WroroBas koHTpoJsibHasE paboTa https://m.edsoo.ru/86b3725a
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68 [ToBTOpEeHME M 0000IIEHNE

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/49aed132
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8 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHBbIE IU(POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

[Tapannenorpamm, ero npu3HaKu
Y CBOICTBA

https://m.edso00.ru/f95299d8

[Tapannenorpamm, ero npu3HaKu
Y CBOICTBA

[Tapamenorpamm, ero Npu3HaKu
U CBOICTBA

https://m.edsoo.ru/dddcdd25

https://m.edsoo.ru/77fd6d1d

YacTHele ciiydan
napaieorpaMMOB
(MpsAMOYTOJILHUK, POMO,
KBaJIpar), UX MPU3HAKU U
CBOMCTBA

https://m.eds00.ru/94c93461

YacTHele ciydan
HapauIesIorpaMMoB
(MpsIMOYTOJILHUK, POMO,
KBaJpaT), UX NPU3HAKU U
CBOMCTBA

https://m.eds00.ru/51911786

YacTHele ciydan
napauIeNIorpaMMoB
(MpsIMOYTOJIBHUK, POMO,
KBaJpaT), UX MPU3HAKU U
CBOMCTBA

https://m.edsoo0.ru/27256434

Tpanenus

https://m.edsoo.ru/8ef16498
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PaBHOOOKAs U IPSIMOYTOJIbHAS

8 1 https://m.edsoo.ru/1b7b3ea8
Tpaneuuu
9 PabioGoKast  MpAMOYrOIbHas 1 https://m.edsoo.ru/be3cc4dc
Tpamnenuu
10 Meton yABOSHHSI MEAHAHBI 1 https://m.edsoo.ru/987cb6e8
11 LlenTpanpHasi CAMMETPHS 1 https://m.edsoo.ru/9fb2aace
K
12 | OHTpO?BHaH pa60Ta"no TeMe 1 https://m.edsoo.ru/144684c5
YeThIpEXyroJIbHUKN
T o
13 COpeMa FhaIEea 1 TE0pENa 1 https://m.edsoo.ru/1f164baa
HPOTMOPIIMOHATBHBIX OTPE3KaxX
14 CpenHsis nuHuA TpeyroJbHUKA 1 https://m.edsoo.ru/5caa551b
15 Cpenusist IMHUS TPEYTOIBHUKA 1 https://m.edsoo.ru/27335f97
16 Tpanenus, e€ cpeaHss TUHUS 1 https://m.edsoo.ru/e4935643
17 Tpaneuus, e€ cpeaHsst TUHHS 1 https://m.edsoo.ru/43¢c7b651
18 [TpomoplinoHanbHbBIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponopunoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/537cf2b8
20 [{eHTp Macc B TpEyroJibHUKE 1 https://m.edsoo.ru/5¢cfd32c4
21 [TonoOHbIE TPEyTrONBEHUKHI 1 https://m.edsoo.ru/de9d4fl1f
T
22 PH MpH3HAKa 0200 1 https://m.edsoo.ru/3d9d8817
TPEYTOJIbHUKOB
T
23 PH MpH3HAKa 0100 1 https://m.edsoo.ru/65d233dd
TPEyroJbHUKOB
T
24 PH HpH3HAKA NOZ06HS 1 https://m.edsoo.ru/2ab3b872
TPEYrOJIbHUKOB
T
25 P MpH3HAKa 0200 1 https://m.edsoo.ru/a87287f2

TPEyroJIbHUKOB
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[Tpumenenue nonodus mpu

26 https://m.edsoo.ru/4a8cbfdf
pEIICHUH MTPAKTUYCCKHX 3a/1a

27 Kowrpoxsras pabora 1o reme https://m.edsoo.ru/f5573351
"I[TogoOHbIE TPEYTOILHUKH"

28 CBoticTsa momanei https://m.edsoo.ru/dcec5b8¢
TEOMETPHUECKUX PUTYP

29 DopMyIIEL A ITOMIA/H https://m.edsoo.ru/b91{44ea
TPEYTroJbHUKA, TTapauieIorpaMma

30 PopmyJtb ATs TIOMA M https://m.edsoo.ru/d58d8422
TPEYToJIbHUKA, IapajuiejiorpaMmma
(6))

31 OPMYJIBI UL Lot I https://m.edsoo.ru/d1c6cf5h
TPEYTroJbHUKA, TTapaieorpaMma

32 PopmyJtb ATs TIOMA M https://m.eds00.ru/958e8498
TPEYToJIbHUKA, ITapajuiejiorpaMmma
(6))

33 OPMYJIBL UL TLOTHAH https://m.edsoo.ru/2e5a5e9d
TPEYToJIbHUKA, ITapajuiesiorpaMmma
B N

34 PIAMCIICHAC TUTOMAICH CITOMHBIX https://m.edsoo.ru/c19ff29¢
uryp
n .

35 JIOWa/ It (UIyp HA KNCTHATOI https://m.edsoo.ru/c67fd599
Oymare

36 [Tmomanu mogoOHBIX GUryp https://m.edsoo.ru/dclel 62f

37 [Tnomaau nonobHbIX GuUryp https://m.edsoo.ru/1b83b7d3

38 3ana4u ¢ NPaKTHICCKHM https://m.edsoo.ru/7ababeed
CoJIepKaHUEM
3

39 ANAIH € TPAKTHHCECKIM https://m.edsoo.ru/elfab379

CoJIepKaHUEM
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40

41

Pemrenwne 3a7a4d ¢ moMoONIbIO
METO/a BCIIOMOTaTeILHOM
ILIOMIAIN

KoHTponbHas pabota 1o Teme
"ITnomans"

https://m.edsoo.ru/f8tbc711

https://m.edsoo.ru/4247ccd?

42

Teopema [Tudaropa u eé
[IPUMEHEHUE

https://m.edsoo.ru/1de9988f

43

44

Teopema [Tudaropa u e
MIPUMEHEHUE
Teopema [Tudaropa u eé
MIPUMEHEHUE

https://m.edsoo.ru/e8c9529b

https://m.edsoo.ru/da7f91dc

45

Teopema [Tudaropa u eé
[IPUMEHEHUE

https://m.edsoo.ru/6a4{fd62b

46

47

48

49

Teopema [Tudaropa u eé
MIPUMEHEHHUE

Onpenenenue
TPUTOHOMETPUUECKHUX (QYHKIUI
OCTPOTO yriia MPSIMOYTOJILHOTO
TPEeyroJbHUKA,
TPUTOHOMETPHUICCKHE
COOTHOHICHUSA B IMPAMOYTOJIbHOM
TpEYrOoJIbHUKE

OcHoBHOE TPUTOHOMCTPUUICCKOC
TOXKIACCTBO
OcHoBHOE TPUTOHOMCTPUUICCKOC
TOXIACCTBO

https://m.edsoo.ru/398e21a6

https://m.edso0.ru/557859b

https://m.edsoo.ru/3a89df6a

https://m.edsoo.ru/12127fcl

50

OcHOBHOE TPUTOHOMETPUUCCKOC
TOXKIACCTBO

https://m.edso0o.ru/15d3c665
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51

52

53

KontponbsHas paboTa o reme
"Teopema IIudaropa n Hayana
TpUroHOMEeTpUH"

Bnmcanubie 1 IeHTpaIbHBIC
YTJIBI, YTOJl MEXAY KacaTeIbHOU 1
XOpaou

Brniucanneie u ieHTpaIbHBIC
YTJIBL, YTOII MEX]y KacaTeIbHOU 1
Xopaou

https://m.edsoo.ru/22adb816

https://m.edsoo.ru/8313e14d

https://m.edsoo.ru/49a5642c¢

54

Bnucanusie n LHCHTPAJIbHBIC
YIJIBL, YTOJI MEXKy KacaTelIbHOU U
XOpaoi

https://m.edsoo.ru/bec6aabe

55

56

VYTIIbl MEXIY XOpAaMHU U
CEKyIIUMHU
VYTIIBl MEXKIY XOpAaMHU U
CEKyIIUMH

https://m.edsoo.ru/d25ba946

https://m.edso00.ru/85bb&bbe

57

BrucanHele v onucaHHbIe
YETBIPEXYTONILHUKY, UX PU3HAKU
U CBOMCTBA

https://m.edsoo.ru/72d2d56¢

58

59

60

BrucanHele v onucaHHbIe
YETBIPEXYTONIBHUKY, UX MPU3HAKA
U CBOWCTBA

Brmcannrle 1 onnucaHHble
YETHIPEXYTOILHUKY, UX MPU3HAKU
U CBOMCTBA

[IpumeHeHre CBOMCTB BIIMCAHHBIX
U OIIMCAaHHBIX

https://m.edsoo.ru/5d95fale

https://m.edso00.ru/857¢578b

https://m.edsoo.ru/c753c21a

42



YeTBIPEXYTOJILHUKOB MPU
pelLIEHUN TEOMETPUUYECKUX 3a]1a4

[IpruMmeHeHre CBOMCTB BIIMCAHHBIX

61 1 OHH(?,aHHHX 1 https://m.edsoo.ru/77caflad
YEeTHIPEXYTOJIBHUKOB ITPH

PEHICHUH I'€COMETPUUCCKUX 3ada4

B3anmHOe pacnosioxkeHue 1ByxX

62 OKpPYXHOCTEH, 0011ne 1 https://m.edsoo.ru/22357{fa
KacareJIbHbIE
63 Kacanue okpyxHOCTEH 1 https://m.edsoo.ru/9ddff952

KonrponbHas pabora no reme
"VTIIBI B OKPY’KHOCTH.

64 1 1 https://m.edsoo.ru/f319755d
BrircanHblie 1 OMMCaHHBIC
YETBIPEXYTOJIbHUKH"
I1 000

65 OBTOP CHHE H 0DODIICHIC 1 https://m.edsoo.ru/2359¢e41e
3HAHUH
[ToBTOpEHue u 06061eHNE

66 . 1 https://m.edsoo.ru/73d61£d9
3HaHUI

67 HtoroBast KOHTpoONbHAs paboTa 1 1 https://m.edsoo.ru/7482fa88
IT

68 OBTOP eHHC 1 0006meHHe 1 https://m.edsoo.ru/e464967b
3HAHUH

OBHIEE KOJIMYECTBO YACOB I10 68 6 0

I[MTPOT'PAMME




9 KJIACC

KoauuecTBO 9acoB

DJIeKTpOHHbIe U pPOBbIE

Ne Hara
Tema ypoka Kontpoasnubie IIpakTunyeckue o0pa3oBaTe/IbHbIE
n/n Bceero U3YYeHUs
padoThbI padoThI pecypcbl
Ornpenenenue
1 TPUTOHOMETPHUECKUX (DYHKIMNA 1 https://m.edsoo.ru/b3c64e7c
yrioB ot 0° o 180°
2 ®opMyIIbl TPUBEICHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema kocuHyCOB 1 https://m.edsoo.ru/341bb435
4 Teopema kocuHYCOB 1 https://m.edsoo.ru/69¢32eb3
5 Teopema kocuHyCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cuHycoB 1 https://m.edsoo.ru/e91ba449
7 Teopema cunycoB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHycoB 1 https://m.edsoo.ru/67e¢612cl
9 Haxoxnenne JUTHH CTOpOH H 1 https://m.edsoo.ru/8bcf3969
BEJINYMH YTJIOB TPEYTOJBbHUKOB
10 Pemenne TpeyroabHUKOB 1 https://m.edso0.ru/2f985b58
11 Pemrenue TpeyroibHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenne TpeyroabHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemrenue TpeyroibHUKOB 1 https://m.edso0o.ru/9557249d
I1
14 PAITITIECROC TPHMEHEHHE 1 https://m.edsoo.ru/bdc72¢cbl
TEOpEM CHHYCOB U KOCHUHYCOB
IT
15 PARTIHECROC UpHMEHSHe 1 https://m.edsoo.ru/7197{b99
TEOpEM CHHYCOB U KOCHHYCOB
K
16 " OHTPOILHAs PaOOTa MO TiMe 1 1 https://m.edsoo.ru/e784c943
Pemenue TpeyrojsbHMKOB
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17

18

[TonsaTHe 0 mpeoOpa3oBaHUM
no00us

COOTBETCTBEHHBIC JIEMECHTHI
MoA0OHBIX puryp

https://m.edsoo.ru/ebf9323e

https://m.edso00.ru/b6¢9917d

19

20

21

22

COOTBETCTBEHHBIE DJIEMEHTEI
noI00HBIX uryp

Teopema o mpou3BeeHUU
OTPE3KOB XOp/I, TEOpPEMA O
MPOU3BEJICHUH OTPE3KOB
CEKYIIHX, TeOpeEMa O KBaJpaTe
KacaTeJbHOMI

Teopema o mpou3BeieHUU
OTPE3KOB XOp/I, TEOpPEMA O
MPOU3BEJICHUH OTPE3KOB
CEKYILIHX, TEOpEMa O KBaJpaTe
KacaTeJbHOMI

TeopeMa o npousBenecHUN
OTPE3KOB XOpJ, TEOpeEMa O
MIPOU3BEACHNUN OTPE3KOB
CEeKyILIUX, TeOpeMa O KBajipaTe
KacaTeJbHOU

https://m.edsoo.ru/15a8fba3

https://m.edsoo.ru/e4ed2d8e

https://m.edsoo.ru/f2215b5f

https://m.edso00.ru/834b9462

23

24

IIpumeHeHne TEOPEM B pELICHUH

reOMCTPHUYCCKUX 3a1a4

[IpumeHeHne TEOpEM B pELIEHUH

TreOMCTPHUYICCKUX 3a1a4

https://m.edsoo.ru/1c13d2d7

https://m.edsoo.ru/17b7b4d4

25

[IpuMeHeHne TeopeM B peleHnn

rCOMCTPHUYCCKUX 3a1a4

https://m.edsoo.ru/af72d448

45



26

27

28

KouTponbnas pabora no teme
"ITpeoOpa3oBanue moaoousl.
Mertpuueckrue COOTHOUIEHHUS B
OKpy>kHOCTH"

Omnpenenenre BEKTOPOB.
DU3NYECKUI U TEOMETPUYECKUI
CMBICJI BEKTOPOB

Crno’keHne U BEIYUTaHHUE
BCKTOPOB, YMHOXXCHUC BCKTOPA
Ha 4HucCJIO

https://m.edsoo.ru/da5138ee

https://m.edsoo.ru/53a4c485

https://m.edsoo.ru/d5c7dc9e

29

CI10)KeHre U BEIUUTAHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa
HA YUCJIO

https://m.edsoo.ru/5fc8e3ef

30

31

32

CrnoskeHue 1 BEIYUTAaHHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa
Ha YUCIIO0

PasnoxxeHue BekTopa 1Mo 1BymM

HEKOJUIMHEAPHBIM BEKTOpaM

KOOp,I[I/IHaTBI BCKTOpPa

https://m.edsoo.ru/b66195d4

https://m.edsoo.ru/d57fedf3

https://m.eds00.ru/393e5532

33

34

35

CkansipHOoe Npou3BeICHNE
BEKTOPOB, €ro NpUMCHCHHUE JIJIA
HaXOXIACHUA IJIMH U YIJIOB
CkansipHO€ IpOU3BEIEHUE
BCKTOPOB, €ro NIpUMCHCHHUE JTJIA
HaXOXICHUA IJIMH U YIJIOB
Pemienue 3a1a4 ¢ mOMOIIbIO
BEKTOPOB

https://m.edsoo.ru/4c2c7ae3

https://m.edsoo.ru/6e51f3e8d

https://m.edsoo.ru/7788ed68

46



Pemrenne 3ama4 ¢ TOMOIIBIO

36 https://m.edsoo.ru/b1d59d28
BEKTOPOB

37 Hpmverierie BekTOpoB Jts https://m.edsoo.ru/8faeee39
peteHust 331249 GU3NKA

38 Konrpomsrast pabora no reme https://m.edsoo.ru/181256¢cb
"Bektopst"

39 JleKapTOBbI KOOPAHHATE TOHCK Ha https://m.edsoo.ru/6a4cbbba
TJIOCKOCTH

40 VYpaBHeHue npsamMon https://m.edsoo.ru/cd67f435

41 YpaBHECHHE TTPSIMOU https://m.edsoo.ru/c2723581

42 VYpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/d858d33e

43 KoopuHater Touex ncipecequm{ https://m.edsoo.ru/76blbe7d
OKPY>KHOCTH H TIPSIMOit
Metoa KoOpAMHAT MPH PEIICHUH

44 r€OMETPUUYECKHX 3a/1ad, https://m.edsoo.ru/2fc365c5
MPAKTUIECKHX 337124
MeToa KOOpAMHAT IPU PELICHUU

45 reOMEeTPHUECKUX 3a/ad, https://m.edsoo.ru/e12ca595
MPAKTUYECKHX 3a/1a9
Meroa KOOpAUHAT NPH PELICHUN

46 reoMeTpUUYECKUX 3ajad, https://m.edsoo.ru/cdca5a96
MPAKTUYECKHX 3a/1a9
KonTponbhas pabota no teme

47 " JlekapTOBBI KOOPJWHATHI HA https://m.edsoo.ru/e254eff4
IJIOCKOCTH "

48 IlpapiTbHEIE MROTOYTONBHIIKIL, https://m.edsoo0.1u/5733b612
BBIYHCIICHUE UX DJIEMEHTOB

49 Yucno n. JImrHa OKpY>KHOCTH https://m.edsoo.ru/e4371168
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50 Yucno m. J[muHa OKpYy) KHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlnuHa TyTH OKPYKHOCTH 1 https://m.edsoo.ru/3a858db3
52 Pannannas mepa yria 1 https://m.edsoo.ru/d885149f
53 [Lnowazs kpyra, cextopa, 1 https://m.edsoo0.ru/984¢824c
CerMeHTa
IT
54 JIOTIAE KpyTa, CeKtopa, 1 https://m.edsoo.ru/72919dda
CerMeHTa
55 Ilomtazs kpyra, cextopa, 1 https://m.edsoo.ru/f76de8ab
CerMeHTa
56 [ToHsITHE O NBMKEHUU TUIOCKOCTH 1 https://m.edsoo.ru/376d67dd
57 [MapannenbHbIid IEpEeHOC, TTOBOPOT 1 https://m.edsoo.ru/5e85661a
58 [TapanensHbIN IEPEHOC, TTOBOPOT 1 https://m.eds00.ru/94431449
59 [TapanmiensHbIi IEpeHOC, TTOBOPOT 1 https://m.edsoo.ru/2balc265
n .
60 PHMCHEHHE JBIDKCHHH [IpH 1 https://m.edsoo.ru/af48c48e
peleHNH 3a1a4
KonTponbHas padora no remam
"H .
61 PABILILHBIC MEOTOYTOILHHIKH 1 https://m.edsoo.ru/ff7d8897
OKpyXHOCTb. JIBHXKCHHS
MJI0OCKOCTH"
IToBrOopenue. M3mepenue
62 1 https://m.edsoo.ru/ele8aela
TE€OMETPHYUCCKUX BETHUYHUH.
63 IToBTropenue. TpeyroabHUKN 1 https://m.edsoo.ru/72edal 63
I1 L0
64 OBTOPCHIE. 7 IapAIDICHbIEE | 1 https://m.edsoo.ru/92569f1e
NEPIICHIUKYIISIPHBIE TPSIMbIE
I1 .
65 OBTOpCHHE. OKPYAHOCTE 1 https://m.edsoo.ru/f15718de

KpyT. YIJIBI B OKPY>KHOCTH
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[ToBTOpenue. Bnucanuoie u

66 OIMMCAaHHBIE OKPYKHOCTH 1 https://m.edsoo.ru/5b4988db
MHOT'OYTOJIbHUKOB
67 HroroBas koHTpobHas paboTa 1 https://m.edsoo.ru/f9e5a2db
68 E{ZT;;QHHG H oGobmerie 1 https://m.edsoo.ru/2346d284
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

6

6.1

6.2

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

['eomeTpus

Pacrnio3HaBaTh N3yueHHbIE T€OMETPUYECKHE (PUTYPBI, OTIPENENATh UX
B3aMMHOE PAacIOJIOKEHUE, M300pakaTh reoMEeTpUYecKue (Urypsl,
BBINOJIHATh YEPTEXU MO YCIOBUIO 3afaud. V3MepsTh JIMHEHHbIE U
YIJIOBBIE BETMYMHBI. Pemiare 3a1aun Ha BBIUMCIEHHUE IJIMH OTPE3KOB
Y BEJIMYMH YIJIOB

Jenatb rpy0y1o OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYUH NPEIMETOB B

pealbHOM JKU3HU, pa3MepoB MPHUPOAHBIX O0O0BEKTOB. Paznnyarh

pasMEpPEI 3TUX 00BEKTOB I10 MOpAAKY BEIIMUYNHBL

6.3

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

6.4

ITonb3oBaTbcsA IIPU3HAKaMU paBeHCTBA TPEYTOJIbHUKOB,
UCMONb30BaTh  IpPHU3HAKM M CBOWCTBA  PaBHOOEIPEHHBIX

TPEYTOJIbHUKOB IIPU PEIICHNUH 3a/1a4

6.5

6.6

6.7

6.8

[IpoBOoAMTH  JIOTMYECKHE  PACCY)KJEHUS C  HCIIOJIb30BAHUEM

reOMCTPHUICCKUX TCOPEM

ITonb3oBatbes MpU3HAKaMU paBEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIHAHBI, MPOBEJEHHON K THIIOTEHY3€
MIPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4
OnpenensaTs NapajjiesIbHOCTh MPSIMBIX C MTOMOLIBIO YIJIOB, KOTOPBIE
oOpa3zyer ¢ HUMH cekyias. OnpeaensTs NapaIeNabHOCTh MPSIMBIX C
MMOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSIMOM IO TOUEK
JIpYyrou npsmou

Pemmars 3amaun Ha KieT4aToit Oymare

6.9

HpOBO,ZLI/ITB BBIYHMCJICHUA MW HaAXOIUTh 4YHCIOBBIC H 6yKB€HHBIe
3HAYCHUA YIJIOB B T'COMECTPHUUCCKHX 3ajjadyax C HCIIOJIB30BaHUEM

CYMMBI YIJIOB TPCYTOJIbHUKOB U MHOI'OYT'OJIbHUKOB, CBOMCTB YTJ0B,




6.10

6.11

6.12

6.13

00pa30BaHHBIX MpPU IMEPECEUEHUM JBYX NApaUIEIbHBIX HPAMbIX

ceKymefL PemraTs IMPAKTUYCCKUC 3a1a4r Ha HAXO0XACHUEC YITIOB

Bnanerb mOHATHEM TIeOMETPUYECKOr0 MeCTa TOYeK. YMeTb
ONpeAeNATh OUCCEKTPUCY YIVIa U CEPEAUHHBIA NEPIEHIUKYIAp K

OTPE3KY KaK rCOMETPUICCKUEC MECTA TOUCK

@opMynHpOBaTh ONPENEIEHUS OKPYKHOCTH M Kpyra, XOpAbl H
JIMaMETpa OKPY>KHOCTH, IIOJb30BaTbCd HMX CBOMCTBaAMU. YMETh

IIPUMCEHATH OTU CBOMCTBa IIpU pCUHICHUH 3aaa4

Bnagers NOHATHEM ONMCAaHHOW OKOJIO TPEYTrOJbHHMKA OKPY)KHOCTH,
yMeTh HaxoauTh €€ neHTp. [lomp3oBarbes (akTamMu O TOM, YTO
OUCCEKTPUCHI YIJTIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJJHON TOUKE, U
0 TOM, YTO CEPEAMHHBIC NIEPIIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCS B OAHON TOUKE

Biiagere moHsATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJIb30BAThCS

TeopeMoﬁ 0 TNCPHCHAUKYIAPHOCTU KacaTeJIbHOH M paauyca,

HpOBeILéHHOFO K TOYKEC KaCaHUA

6.14

6.15

8 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJabTara

ITons30BaThCS HpOCTGfIIHHMH TCOMECTPUICCKUMHU HCPABCHCTBAMU,
IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

HpOBOI{I/ITB OCHOBHBIC TCOMCECTPHUYCCKUC IIOCTPOCHUA C IMOMOLIBIO

LUAPKYJIS U JINHEUKU

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacno3HaBath OCHOBHEIE BUbI '—IeTBIpéXYFOJ'IBHI/IKOB, HUX 5JICMCHTHI,
MIOJIb30BAaThCS MX CBOMCTBaAMU IpH pCIICHUU I'COMCTPUICCKUX 3a1a1
HpI/IMeHHTL CBOMCTBA TOYKH nepeceucHuss MCAuaH TPCYroJIbHUKaA

(eHTpa Macc) B pelICHUH 33129

6.3

Biagers moHsATHEM CpEAHEM JIMHUM TPEYyTrOJIbHUKA W TpaleLuu,
IPUMEHATh HMX CBOWMCTBA INPU PEUICHWM TI'E€OMETPHUYECKHX 3a1ad.
ITonb3oBatbes Teopemoit daieca U TEOPEMOU O NMPONOPLIUOHAIBHBIX

OTpE3Kax, MIPUMEHATH UX JJIA PCHICHUA IPAKTHYCCKUX 3ada4




6.4

6.5

[IpuMeHATh TNpPHU3HAKK TMOAOOHUS TPEYTOJBHUKOB B  PEIICHUH

rCOMETPHUYCCKHUX 3ada4

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHus: reOMeTPUYECKUX U
npakTuueckux 3anad. CTpouThb MAaTeMaTHMYECKyl0 MOJIeTh B
MPAKTUYECKHX 3a7a4aX, CAMOCTOSITENILHO JIeNaTh YePTEXK U HAXOAUTh

COOTBCTCTBYHOIINC NJINHBI

6.6

Bnagers moHATHSIMH CHHYCa, KOCMHYCa W TaHI'CHCa OCTpPOro yrija
IpAMOYI'OJIBHOTO TPCYIOJIbHHKA. Ilonp30BaThCd STUMM MHOHITHSIMH

AJI1 pCHICHU A IMPAKTUYCCKUX 3a1a4d

6.7

6.8

6.9

Boraucnare (pa3nuyHbIME crioco0amMu) IUIOIAAb TPEYTOJbHUKA H
IUIOINAAM MHOTOYTOJIbHBIX (uryp (moaw3ysch, e HeE0OXOAMMO,
KaJIBKYJISITOpOM). IIpUMEHATh MoMy4YeHHbIE YMEHUSI B IPAKTUYECKUX

3aJadax

Brnagerp NOHATMAMM  BIMCAHHOTO M LIEHTPAJIBHOTO  YIJa,
HCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIax MEXKIY XOpAaMHu
(CeKymmMH) U yriie MEXIy KacaTeJIbHOW M XOpJOH MpH perieHUuH

reOMCTPUYCCKUX 3a1avd

Bnagerp mNOHATHEM OMNMCAHHOTO ‘{eTBIpéXYFOJIBHI/IKa, MMPpUMCHATDH

CBOMCTBA OIMCAHHOTO ‘-IGTI)IpéXYFOJ'II)HI/IKa IIpH pCHICHUY 3aJiayq

6.10

IIpuMeHATh MOJYYEHHbIE 3HAaHHUS HA IPAKTHKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIHN I 3a7a4 peajbHOU KU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TPUMEHEHHEM MOA00US U

TPUTOHOMCTPHUU (HOHLSYHCL, rac HCO6X0,[[I/IMO, KaJ'IBKyJI}ITopOM)

9 KJIACC

Kon
IpoBEePsAEMOro
pe3yJjbTara

6

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

I'eomerpus

6.1

3HaTh TPUTOHOMETpHUUYECKHEe QYHKIIUN OCTPBIX YIIIOB, HAXOAUTH C UX
MOMOIIbIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA

(«pemieHne NOPAMOYTOJIBHBIX TPEYrojabHUKOB»). Haxomute (c




IIOMOIIBIO KaJ'IBKyJISITOpa) JJIMHBL W YIUIBIL  IJIA HETAOINYHBIX

3Ha4YCHUH

6.2

6.3

6.4

6.5

ITonb3oBarbcs dbopmytamMu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOXKJICHUSI COOTHOLLIEHUI

MCXKAY TPUTOHOMECTPUYCCKHUMH BCIMYNHAMU

Hcnonb3oBath TEOpeMbl CMHYCOB M KOCHHYCOB JUISI HaXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTrOJIbHUKOBY ),

IMPUMCHATD UX IIPH PCHICHHUU I'COMCTPUYCCKUX 3ada4

Bnagetrs moHsATHUSMU TpeoOpazoBaHUsl MOA0OMS, COOTBETCTBEHHBIX
aIIeMEHTOB MoA00HBIX (uryp. Ilonb3oBaTbesa cBoiicTBamMu Moa00uMs
MPOU3BOJBHBIX (PUTYP, YMETh BBIYUCIIATE JUIMHBI H HAXOUTH YTJIBI Y
no00HBIX Guryp. [IpuMeHsATh CBOHCTBA TOIOOMS B MPAKTUYCCKUX
3aJayax. YMeTb MPUBOAUTH MPUMEPHl TNOAO0OHBIX ¢Guryp B

OKpYKarouieM MUpe

ITons30BaThCS TEOpEMaMH O TMPOM3BCACHUN OTPE3KOB XOpA, O

MMPOU3BCACHUUN OTPC3KOB CCKYIINX, O KBAApaTe KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCS BCKTOpaMH, IIOHMMAThb HUX FCOMeTpI/I‘IGCKI/Iﬁ n
(bH3H‘lCCKPIﬁ CMBICJI, MIPUMCHATH UX B PCHICHUU TCOMECTPHUICCKUX U
(I)I/I3I/I"ICCI(I/IX 3agay. HpI/IMeHHTB CKaJIAPpHOC ITPOU3BEACHHUEC BCKTOPOB

JJI1 HAXOKACHWA OJIMH U YTJIOB

ITonp30BaThCI METOIOM KOOpAUHAT Ha MJIOCKOCTU, IIPUMCHATDH €0 B

PEIICHUN TCOMETPUUCCKHUX U MIPAKTUYCCKUX 3a1a4

Bnagerp MOHATHUSAMM NPAaBWIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI
OKPYXXHOCTH, JJIMHBI OYTM OKPYXXHOCTH M paJUaHHONW MEpHI YIJa,
YMETh BBIUUCISATH IUIOMAAL Kpyra M ero uacred. Ilpumensars

MOJIYUYCHHBIC YMCHUA B MPAKTHYCCKUX 3aJavdax

6.9

Haxoauth ocu wiaM LEHTPHl CUMMETpUHU (Uryp, NpPUMEHATH

JABUXXCHUA ITJIOCKOCTHU B HpOCTGﬁIHPIX cirydasx

6.10

[IpuMeHATh TOJy4YEHHbIE 3HAHUS HA TMPAKTHUKE — CTPOUTH
MaTeMaTUYeCKUue MOJIETU IS 3a7a4 PeaIbHOM JKM3HU U TIPOBOJAUTH

COOTBETCTBYIOIIME BBIYUCICHUA C TIPHUMCHCHUCM HOI[O6I/IH n




TPUTOHOMETPUUYECKUX (QYHKUIUH (MONB3ysSCh, TI/A€ HEOOXOIMMO,

KaJIbKYJIATOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
6 I'eomeTpus
Hauanbubie nonsTus reomerpun. Todka, npsiMast, OTpE30K, JIyd. YToul. Buasl
6.1 yriioB. BepTukanbHble U CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOTroyrojpHUK. [lapamiensHOCTh U NEPIIEHAUKYISPHOCTD IPSIMBIX
6.2 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpHUH.
' [IpuMepsl CHMMETPUHU B OKPYKarOLIEM MUPE
63 OCHOBHBIE TIOCTPOEHUSI C MOMOIIBI LUPKYJIS W JUHEHKU. TpeyrosbHUK.
. BricoTa, meaunana, OuccekTpuca, X CBOHCTBA
6.4 PaBHOOenpeHHBIII ¥ PaBHOCTOPOHHUH TPEYroNbHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CpolicTBa U TMpHU3HAKU paBHOOEIPEHHOTrO TpeyronbHUKa. [lpusHaku
. paBEHCTBA TPEYTOJbHUKOB
6.6 CpolicTBa M TNpU3HAKM NapauleapHbIX Hpsambix. Cymma  yrjios
' TpeyrojbHUKa. BHENIHNE yTribl TpeyTrolbHHUKA
[IpssmoyronpHbli  TpeyroabHUK. CBOMCTBO MeAMAaHbl MPSIMOYTOJBHOIO
6.7 TpPEYrojibHUKa, TPOBEAEHHOM K rumoreHys3e. llpusHakm paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIBHBII TPEyTONbHUK C YITIOM B
30°
HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOHW, TeopemMa o OoJbplieM yrie © OOJbIIeH CTOpOHE
TpeyrojabHuKa. [lepnenauKysp U HaKJIOHHAs
6.0 I'eomerpuueckoe MecTto Touek. buccexkrtpuca yria M CEpeIUHHBIN
' NEPIEHIUKYIISP K OTPE3Ky KaK TeOMETPHUECKHE MeCTa TOUEeK
OxkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, HX CBoiicTBa. BzanMHoe
6.10 pacrojoXeHue OKpYKHOCTH U TnpsMou. KacarenbHas u cekymas K
OKPYXXHOCTHU
- Oxpy’XKHOCTb, BIMCAHHAs B yroj. BrnucaHHas M onucaHHas OKpPY>KHOCTH
' TPEYrOJIbHUKA




8 KJIACC

Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA

6 I'eomerpus

6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

63 Tpaneuus, paBHOOOKas Tpamemus, €€ CBOMCTBA W  MPHU3HAKH.
' [IpsiMoyronbHas Tpanenus

6.4 Meron ynBoenus menuansl. Llentpanbnas cummerpus. Teopema daneca u
' TEeopeMa O MPOIOPLHUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpEeyrojbHUKA U Tpanenuu. LlenTp macc TpeyroyibHUKa

6.6 [Tomobue TpeyroapHUKOB, Kod(dummeHnt mnomodus. Ilpu3Haku mogoOus
' TpeyroabHUKOB. [[puMeHeHue nogo0us mpu pemeHu NPakTUIeCKUX 3a/1a4

6.7 @opmynbel IS TUIOMIAAU TPEYroibHHKA, Mapajjienorpamma, pombda
' Tpaneuuu

6.8 CpoiictBa momaaeil reomerpudeckux ¢uryp. OTHOIIEHHE MIIOLIaaeH
' MOI00HBIX PUryp

6.9 Boruncnenue miomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
. MIPaKTUYECKHX 3aja4

CuHycC, KOCHHYC, TAaHT'€HC OCTPOrO YIJIa MPSIMOYTOJbHOIO TPEYTrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUrOHOMETPHUYECKHE
¢bynkun yrios B 30°, 45° u 60°

612 BrnucanHble M LIEHTpalibHbIE YIJIBI, YTOJ MEXIY KacaTeJbHOM U XOpAOH.
. VYTiel MEXAY XOpIaMU U CEKYIIUMU

6.13 BrnncanHble 1 onMcaHHBIE YETBIPEXYTOIBHUKHI

6.14 B3anmHoe pacnonoxkeHnue AByX OKpyxkHocTed. KacaHue oxkpyXKHOCTEH.
' OOm1re KacaTenbHbIE K IBYM OKPYXHOCTSIM




9 KUIACC

Kon IIpoBepsieMblii 371eMEHT COAEPKAHUSA
6 I'eomerpus
. Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
. TOKAECTBO. POPMYJIBI IPUBEACHHUS
Pewrenue tpeyroiapHukoB. Teopema KOCHHYCOB U TeOpemMa CUHYCOB. Pemenue
6.2 IIPaKTUYECKUX 3a/ad C MCIOJIb30BAaHUEM TEOPEMBI KOCMHYCOB U TEOPEMBI
CUHYCOB
6.3 [IpeobpaszoBanue nonodus. [lonodue coOTBETCTBEHHBIX JIEMEHTOB
64 Teopema o mpou3Be€HNUN OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEICHUN OTPE3KOB
' CEeKYILIHUX, TEOpeMa O KBaJipaTe KacaTeabHOU
Bektop, anuHa  (MOAyJdb) — BEKTOpA,  COHAIPABIIEHHBIE  BEKTOPHI,
6.5 MIPOTUBOIOJIOKHO HANPABIECHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
. PaBEHCTBO BEKTOPOB, OTIEpallK Ha/l BEKTOpaMu. Pa3ioxeHue BeKTopa 1o AByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CKalasipHOE IPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE IS
. HaXO0XIECHUS JUIMH U yTJIOB
JlexapTOBbI KOOPAMHATHI HAa TUIOCKOCTH. Y paBHEHUS NPSIMON U OKPY’KHOCTH B
6.7 KOOpJMHATAX, IEPECEUEHHUE OKPYKHOCTEN U MPAMBIX. METO KOOpIUHAT U €T0
IIPUMEHEHNE
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa oKpyXHOCTH. I'pagycHas U paguaHHas Mepa yriia, BEIYUCICHHUE JIUH
' YT OKPYKHOCTEN
6.10 [lmomane kpyra, cekTopa, CErMeHTa
611 JIBUKeHMsI TIJIOCKOCTH M BHYTPEHHHE CHUMMETpUM (uryp (31eMeHTapHbIe
' npencrasienus). [lapamnensusiii neperoc. [loBopot




ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/ILHON NPOrPaMMbl OCHOBHOI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATHUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
orepanuu HajJ MHOXKECTBAMH; YMEHHUE OICPUPOBATH TMOHSATHSIMHU:
rpad, CBs3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEIICHUU
3aja4; yMEHHE UCIONb30BaTh TpauuecKoe IpelCTaBICHHE
MHOJKECTB JUIsI OIMCAHUSl pealbHBIX IPOILIECCOB U SIBICHUH, MpU

pEIIEeHUN 3a7a4 U3 IPYruX YYeOHbIX MTPEIMETOB

YMeHue onepupoBath MOHATUSIME: ONPECICHHE, aKCHOMa, TEOpeMa,
JIOKa3aTelIbCTBO; YMEHHUE paclo3HaBaTb HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATHAMHU: HATYPaJIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaldbHBIX YHCEN, MPU3HAKU
JETTMMOCTH, 1I€JI0€ YUCIIO0, MOAYJIh YHCIia, OOBIKHOBEHHAs! Ipo0Ob U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UppaLMOHATIBHOE YMCIIO, apu(MeTHYecKud KBaJApaTHBIM KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C 4YHCIaMH, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIA Ha KOOPJAMHATHOW
NpsIMOM, OKPYTJISATh 4WCIAa; YMEHUE JieJaTh MPUKHUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKAa3aTelIeM,
apudMeTHUECKUI KBaIpaTHbIM KOPEHb, MHOTOUJIEH, aJire0Opandeckast
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI;, YMEHHE BBINIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PALMOHANBHBIX BBIPAXKECHUH MU
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM 4YHCIE€ C MCIOJb30BaHHMEM (OPMyN PA3HOCTH KBaApaToB M

KBaJpara CyMMBbI U Pa3HOCTH




YMeHue oneprupoBaTh NOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM IEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOMN; YMEHHE PEIIaTh JIMHENHbIE U KBAJIpaTHbIC ypPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CHUCTEMBbI
JIBYX JIMHEMHBIX YPABHEHUN, IMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJa4d; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
IpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIsl M300pa)KeHUs pelIeHUM

ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKIUSA, TpapuK QYyHKIMU, HYIH
byHKIMH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKHU
BO3pacTaHus, yObIBaHMs, HauOOJNbIIEC M HAMMEHbIIEEe 3HAUYCHHUS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
IPONIOPIHOHATIBHOCTS, JINHEHHas (QYHKLUS, KBaJApaTU4Has QyHKIUS,
oOpaTHasi NPONMOPLMOHAIBHOCTh, Mapaboia, rumnepdosa; yMmeHue
cTpouTh rpaduku  GyHKUMH, HCHONb30BaTh TIpaduku Ul
OTIpeNIeIeHUs] CBOMCTB IPOILIECCOB W 3aBHCHMOCTEH, IS PEIICHHS
3aj]ay U3 Jpyrux y4eOHbIX MPEIMETOB U PealbHOM JKU3HU; YMEHUE

BbIpaXkaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUYUHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudmMeTHueckass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (POPMYIIBI CYMMBI U
o0I1ero wieHa Mpu peHIeHUH 33/1a4, B TOM YUCIE 337a4d U3 JPyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemars 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE€ Ha MPOLEHTHI,
JIOJIM W 4YacTH, JBIDKEHHE, PabOTy, IEHy TOBapOB U CTOUMOCTH
MOKYTIOK U YCIYT, HAaJIOTH, 3a/1a4¥ U3 00JIACTH YIPaBICHUS INYHBIMU
U ceMeHHbIMU (UHAHCAMU); YMEHHUE COCTaBJISTh BBIPAKECHUS,
ypaBHEHHUs, HEPABEHCTBA W CHCTEMbl T[O YCJIOBHUIO 3aJayH,
MCCJIEI0BATh MOTYYEHHOE PEIICHUE U OIICHUBATh IIPaBONOJ00HOCTh

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBarh NOHATHIMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yrod, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyroJbHUKH,




OPSMOYTOJNBHBIN TPEyrojJbHHUK, MenuaHa, OUMCCEKTpuca U BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peulaTth 3aJa4d, B TOM YUCIE U3 IMOBCEAHEBHOMN XU3HH, HA
HaXO0XJICHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u paktoB

10

YMeHue onepupoBaTh MOHSATHSIMU: PAaBEHCTBO (DUTYpP, PaBEHCTBO
TPEYrOJIbHUKOB; NapaJUIebHOCTh U MEPIEHIUKYISAPHOCTh MPSMBIX,
YroJl MEXIY NpsIMBIMH, TEPHCHAUKYJISpP, HAKJIOHHASA, MPOCKIINS,
nonobue  ¢uryp, TOAOOHBIE  TPEYTOJBHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKH M MPSMOI; YMEHHE PACIIO3HABATh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHAUKYIISIPHOCTD MPSAMBIX B OKPYXKaIOLEM MUpE

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJIa, CUHYC M KOCHHYC yIJla TPEeyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE TPUMEHATh (QOpPMYNbl MEepUMETpa U IUIOIMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuIeNeNNIea; YMEHUE NIPUMEHATh PU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS JUINH, PACCTOSHUM, IJIOIIA N

12

VYMenue wu3o0pakaTh IUIOCKME GUIYpHl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C IOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WJIU

CHUMBOJIBHOMY OITMCAaHHIO

13

YMeHne omepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPJAWUHATBl TOYKH, BEKTOp, CyYMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABIICHNS JAHHBIX U PEILICHMS 3a1a4, B TOM YHCIIE U3 JPYTUX

y4eOHBIX TPEIMETOB U PEATLHOM KU3HU

14

YMenue ONCpupoOBaTh MOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

IarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYecKoe, MeIuaHa,




15

16

HanOoJpIIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
yMEHHE U3BJEKaTh, HMHTEPIPETUPOBATb U  IMPeoOpa3OBBIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIlaX W Ha Juarpammax,
OTPAXKAIOIILYI0 CBOKMCTBA U XapAKTEPUCTUKU PEATBbHBIX MPOLECCOB U
SBJICHUM; yMEHUE paclio3HaBaTh W3MEHYUBHIC BEJIMYUHBI B

OKpYXalolieM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOTO ONBITa, CIy4yailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJb30BAHUEM
MpaBWJia YMHOXKEHHUS, YMEHHE OILEHUBATh BEPOSTHOCTH PEATbHBIX
COOBITUH U SIBJICHUI, TOHUMATh POJIb IPAKTHUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPEe U B >KU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEN B €TO POJIBIO B MAaCCOBBIX ABJICHUAX

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ I/I3y‘leHHLII>’I METOHA AJis PCHICHUA
3aaa4u, IPpUBOAUTE MPHUMEPHLI MATEMATHUYCCKUX 3aKOHOM€pHOCTCﬁ B
npupoac U XU3HU, paCllO3HABATL MIPOABJIICHUC 3aKOHOB MATEMATUKU
B HCKYCCTBEC, OIIMCBIBATHL OTACJIIBHBIC BBIJAIOIIHUECA PC3YJIbTAaThl,
MOJIYUYCHHBIC B XOAC PAa3BUTUA MATCMATHKU KaK HAYKH, IIPUBOIUTH
IMPUMEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n ux aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YU CEel

. OOBIKHOBEHHBIE W JAECATHYHBIE  JpoOM, TPOLEHTHl, OECKOHEUHBIC
' MIEPUOIUUECKHIE TPOOH

3 PanmonanbHpie uyucna. ApuMeTHYECKHE OIepaid C  pPardoOHAIBHBIMU
' YyHCllaMu

14 JHelictButenbHble yncia. Apu(pMETHYECKUE ONEPAU C JIEHCTBUTEIbHBIMU
' YyHuCllaMu

s [TpuOmkE€HHBIE BBIYMCICHUS, MpaBWIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
' pe3yJibpTaTa BEIYMCICHUN
2 Anrebpanueckue BhIpaXKEHUS

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IOKA3aTEJEM.
' CgoiicTBa cTeneHn

2.3 MHorousIeHBI

24 Anrebpanueckas 1poob

5 s ApudpmeTnueckuii  KOpeHb  HaTypajlbHOM  crtemenu.  JledicTBus ¢
. apuMeTHIECKUMHU KOPHSIMH HaTypaIbHOU CTETICHH
3 YpaBHEHHS 1 HEpABEHCTBA

- Lensle u npoOHO-panmioHaNbHBIE ypaBHEHUA. CHCTEMBI U COBOKYIHOCTH
. YpaBHEHUH

35 Lensle U apoOHO-panmoHanbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEMN




Apudmernueckass u reomerpuueckas mnporpeccurd. Dopmyna  CI0XKHBIX

4.2
IPOLICHTOB
5 DyHKINU
OyHKus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OTIpeieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hynu yukiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMBbl (yHKIMU. HaunOosnblnee m HauMeHbllee 3HadeHHE (QYHKIMU Ha
IPOMEXKYTKE
6 KoopauHatsl Ha npsMOi U TJIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojibsHUKI
7.4 OKpy’KHOCTb U KpYyT
7.5 H3mepeHnne reoMeTpuueCKUX BEIUYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHocTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

» Marematuka. ['eomerpusi: 7 - 9-e knacchl: 6a30BbIi YpOBEHb: yueOHUK; 14-¢ n3nanue,
nepepadorannoe AtanacsH JI.C., byty3oB B.®., Kagomies C.b. u np. AkninonepHoe
obmectBo «M3marenscTBo «IIpocBemnienne»

AN DN B W=

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

WudpopManimoHHO-METOJUYECKOE MUCHMO 00 OCOOCHHOCTAX MPENOAaBaHUs y4eOHOTO
npeameta «Maremarukay B 2025/2026 yae6HOoM roay https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

Metoanyeckre peKOMEHIAIUH 10 CO3AaHUI0 KIACCOB TEXHOJIOTUYECKOTO U €CTECTBEHHO-
HAy4YHOTO MPOQUICH U KIACCOB C YIIIyOJIECHHBIM NU3YYCHHEM MAaTEMATHKH, (PU3UKH,
XMMUH, OUOJIOTHH B 00111€00pa30BaTEIbHBIX OPraHU3AIMIX C UCTIOIb30BaHUEM
MHQPACTPYKTYPHI, CO3TAHHON B paMKax HaIlMOHATHHOTO MpoekTa «O0pa3zoBaHuE)
(KBanTopuywmsl, [T-xky0Os1, Touku pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej 2025.pdf

COOopHUK TUMIOBBIX 33JaHUMN IS TEKYIIETO OIICHUBAHMUS 110 YYEOHBIM MpeIMeTaM
«Matematuka» u «Mupopmarukay. (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

. bubnmorexa [IOK https://m.edsoo.ru/
. SIKnacc https://www.yaklass.ru/

. https://uchitelya.com/matematika/

. https://urok.1sept.ru/

. https://resh.edu.ru/

. https://4ege.ru/gia-matematika/
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