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INOACHUTEJIBHASA 3AIIMCKA

'eomeTpusi Kak OJIMH M3 OCHOBHBIX pa3/JelioB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINN CBOEH IEIbI0 00ECTICUnTh M3yYeHUE CBOWCTB U Pa3MepoB (GUTYp, HX
OTHOUIEHUH ¥ B3aUMHOE  pACIIOJIOKEHUE, ONMUPAEeTCs Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LleHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMs 3aKJIOYAETCA B TOM, YTO OOYYAIOIIMIICS YUYUTCS MPOBOIUTH
JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEeHHMS, JOKA3bIBATh
UCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJIeHus «OT TMPOTHUBHOTO», OTJIMWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepKIeHus. Ocoboe 3HaueHHe JoKazaTelbHas
JMHUS UMEET AJIA YIITyOJIEHHOTO U3YYEHUSI MAaTEMATUKH.

[enpto M3y4eHUs] TEOMETPUHU SIBISIETCA MCTHOJIb30BaHUE €€ KaK MHCTPYMEHTA
P PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3a/a4, BCTPEUAIOIIUXCS
B peanbHOM  xu3HM. OOyuwaromuics JODKEH  HAy4YUTbCS — ONPENENsTh
r€OMETPUYECKYIO (DUrypy, ONMHUCHIBATH CIOBAMHU YEPTEXK WIM PUCYHOK, HAWTH
IUIOAAb  3€MEJBHOIO  y4acTKa, pPACCUMUTHIBATH  HEOOXOAUMYIO  JUIMHY
OTTOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mmepbl rapaxka sl aBTOMOOWIIA.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENbHAS JIMHUSA B M3yUYEHUU T€OMETPUHU.
[Ipu pemreHun 3aiad MPaKTUYECKOTO XapakTepa OOydYaroIIMMCs YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJICIU  pEeabHbIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYHCIIEHNS U OLIEHUBATh aJIEKBAaTHOCTb ITOJTYYEHHOT'O PE3yJIbTaTA.

Oco6eHHOCTh YYeOHOro Kypca yriayOJéHHOr0 M3y4eHUs TeOMETPUU COCTOUT
B TOM, 4TO OOy4Yaronifecs: He MPOCTO 3HAKOMSITCS C ONPEACIIEHHBIMU MTOHATUSMY, a
yBEpPEHHO OBya/ieBatoT UMH. CylIeCTBYIOIIME TEMBI MPOrpaMMbl 0a30BOr0 Kypca
TEOMETPUU U3YUalOTCsl Ha OoJiee rI1yOOKOM YpOBHE, a 00ydaronuecs npuoopeTaroT
YMEHUS, TMOMOTAIIINE MM YyBEPEHHO NPUMEHITh CBOM 3HAHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MPeIMETax, MPexk/e Bcero pu3nuke u nHHopMaTHke,
a TaKXKe MOJIb30BATHCA TMOJTYYEHHBIMU 3HAHMSIMHU TPHU PEIIEHUU MPAKTUYECKHX
3azay.

CorinacHo ydeOHOMY IuUIaHy B 7-9 Kiaccax wu3y4aercs yriryOJIEHHBIN
y4eOHBIN Kypc «I'eoMeTpHrs», KOTOPBIN BKJIIOYACT CIICIYIONINE OCHOBHBIC Pa3/IeiIb
conepxkanusi: «Hauama reomerpum», «TpeyronbHukn», «OKpYKHOCTHY,
«YeTtpipéxyronbHukn», «[logoduey, «nemMeHTsl TpUronomeTpumn», «llnomaamny», a
Takxke «MeTton koopauHaTy, «Bektopby, «IIpeodpazoBanHus MI0CKOCTH.

Ha wusyuenne yueOHoOro kypca «l'eomerpusi» orBoautcsa 306 udacos: B 7
kiacce — 102 gaca (3 yaca B Hezento), B 8 kiacce — 102 yvaca (3 yaca B Henenio), B
9 knacce — 102 ygaca (3 yaca B HEJEIO).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

HayvaJya reomerpuu

Hctopuss BO3HUMKHOBEHHsST W pa3BUTHS reoMerpud. HauvanmbHble NOHATHSA
reomerpuu. Touka, mpsmasi, oTrpe3ok, Jyd. [lonsitue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEIACIICHUN.

B3auMHoOe pacnosiokeHue TOo4eKk Ha NpssMou. M3MepeHue UIMHBI OTpe3Ka,
pPacCTOSHUE MEXAY TOUYKAMMU.

[Tomymmockocte u  yrosn. Buaesl yrioB. HW3MepeHue BeIWYHMH YIJIOB.
BeprukanbHslie u cMexHbIE yrabl. [lapannenbHbie U NEpIEeHANKYISAPHBIE MIPSAMBIE.
PaccrostHue ot Touku 110 npsiMout. buccekrpuca yria.

Jlomanas. Bunpl nomanbix. JlnuHa nomanou. MHoroyronesHuku. llepumerp
MHOTOYroJIbHUKA. [[OHSATHE O BBIMYKJIBIX U HEBBIITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHble TpeACTaBICHUS O pPaBeHCTBE (GUTYP, HX PACIOJIOKEHUH,
CUMMETPUH.

[Ipocreiimue noctpoenus. MTHCTpyMEHTHI 11l U3BMEPEHUN U TOCTPOCHUN.

TpeyrojbHuKH

Buapl TpeyronbHUKOB: OCTPOYTOJIBHBIE, NPSAMOYTOJBHBIE, TYIOYTOJBHEIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHHE. Meaunana, OuccekTpuca H  BBICOTA
TPEYTOJIbHUKA.

PaBeHnctBO TpeyronbHukoB. IlepBblii W BTOpOW MNPU3HAKA PABECHCTBA
TPEYroJibHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M UX cBoicTBa. [lpusHak
paBHOOEIPEHHOT0 TPEYroJdbHUKA. TpeTHil NpU3HAK PABEHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHNsT MEXIy CTOPOHAaMH M yIJIaMH TpeyroyibHHKa. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO 0 JuiMHE TOMaHOM.

Cummetpuunble  ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHUHU.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MUPE.

IMapasienbHbie npsiMblie. CyMMa yIji0B MHOTOYIOJIbHUKA

[TapannenbHOCTh NPSAMBIX, HCTOPUYECKUE CBENEHUA O mocrynare EBknuaa u
0o ponu JloOGaueBCKOTO B OTKPHITMM HEEBKJIMAOBOM reomerpun. CBoiicTBa U
NPU3HAKKA NapajuleIbHbIX NpsMbIX. CymMMa yIJiOB TpEyroiabHUKa. BHENIHUE yriibl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTI'OYI'OJIBHUKA M CyMMa BHEIIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIBHHKA.

IIpsimoyronbHbIe TPEYroJbHUKH

[Ipu3Haku paBeHCTBA MPAMOYTOJBHBIX TPEYroOJIbHUKOB. llepneHaukynsp u
HakJIOHHAs. CBOMCTBO MEAMAHBI NMPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [IpsAaMoyroybHbIi TPEyroJbHUK € yIiioM B 30°.

OKpY:KHOCTH



[ToHATHSA OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYKHOCTHM M Kpyra: LIEHTP,
pannyc, 1MaMeTp, XOpaa, UX CBOMCTBA. B3auMHOE pacriosoKEeHUE OKPYKHOCTU U
npssMoi. KacarenpHas m cexkymas K OKpYyKHOCTH. OKpy»KHOCTb, BIMCAaHHAas B
yroil. [Ipocreiimme nocTpoeHus ¢ MOMOIIBIO UPKYJIIA U JIMHEWKHU.

I'eomeTpuyeckune mecta To4eK

[IonsTHEe O reoMETPUYECKOM MeCTe TOYEK. IIpuMepsl reOMETpUYECKUX MECT
TOYEK HA MNIOCKOCTH. bUCCEKTpHUca yriia U CEpEANHHBIN NMEPIIEHINUKYIISP K OTPE3KY
KAK TE€OMETPUYECKHE MecTa TodeK. OnucaHHas OKPYKHOCTb TPEYIOJIbHHKA, €&
LEeHTp. MeToa reoMeTprYeCcKuX MECT TOUEK ITPU PEILIEHUU T€OMETPUIECKUX 3a/1a4.

IHocTpoenus ¢ MOMOIUBLIO UPKYJIA U JHHEHKH

Ucropuueckue cegeHusi. OOOCHOBaHUS MPOCTEHIIMX MOCTPOEHUM, TArbl
3a7]a4y Ha IIOCTPOCHUS, PEIICHUE 3a7a4 Ha IIOCTPOCHUE LIUPKYJIEM U JTUHEUKOM.

8 KUIACC

YeTbIpéXyroJbHUKH

[Tapannenorpamm, ero mnpu3HaKW U CBOWCTBa. [IpAMOYTroOiIbHUK, POMO,
KBaJIpaT, UX MpU3HAKU M cBoiicTBa. Tpameuus. PaBHoOenpenHas Tpareuus, €€
cBoricTBa U npu3Haku. [IpsamoyronbHas Tpaneuus. CpeaHss JUHUS TPAICIUU.

CpenHsis nuHUA TpeyrojbHUKAa. MeTo yABOEHHsS MEOUaHbl TPEYTOJIbHUKA.
Teopema 0 nepeceyeHun MeIMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPOINOPUUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1151 IpOU3BOJIBHOIO YETHIPEXYTOJIBHUKA.

[{eHTpaJIbHO-CUMMETPUYHbIE (PUTYPHI.

IHoxo0Oue

[TogobOue TtpeyroapHukoB, KodhdumumenT moxaodus. I[lpusnaku momoOus
TPEYroJbHUKOB. [IprMeHeHue 1OoM00Ms TpPH PEIICHUH TECOMETPUUYECKUX U
PAaKTUYECKUX 3a/1a4.

ILiomans

[Tonsitue o mmomanu. CBoOMCTBA TUIOMIANCH TE€OMETPUUYECKHX (UTYP.
[Ipocreitmue ¢hopMyabl AJs IIONIAA TPEYTOJIbHUKA, apaieiorpaMMa, poMoa u
Tpanernuu. [nomanu nogoOHeIX puryp. OTHOIIEHHE IUIOIIAIeH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemieHUn
IIPAaKTUYECKUX 3a/1a4.

DJIeMeHTbI TPUTOHOMETPHUH

CuHyC, KOCHHYC, TAaHI€HC M KOTAHT€HC OCTpPOro yrIja MpsSMOYTOJbHOTO
TpeyrojibHuKa. Tpuronomerpuueckue QyHkuuun yrinoB B 30°, 45° u  60°
[IponopuroHaIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 4 4eTBIPEXYT01bHUKHU, CBA3AHHbIEC C OKPYKHOCTbIO



BrincanHble M LEHTpadbHBIE YIJIbI, YIOJI MEXKJY KacaTeIbHOW U XOPHOM.
VYrael Mexay XopJaMH U CEKyIIMMH. BHHcaHHbIE M ONMCaHHBIE OKPYKHOCTH
TPEYroJbHUKA W YeTHIPEXYroibHUKK. CBOHCTBA U TPU3HAKU BIMCAHHOIO
YEeTBIPEXYTOJIbHUKA. B3anMHOE pacnonoxxkeHue naByX OKpyxkHocten. Kacanwme
oKkpy»kHOcTei. O01IMe KacaTeabHbIE K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemenue TpeyrojibHMKOB

Cunyc, kocuHyc, TaHreic yriaoB or 0° mo 180°  OcHoBHOE
TpUTrOHOMETpHUueckoe  ToxnaectBo.  Dopmynsl  mpuBeneHus.  PemeHue
TpEyroJbHUKOB. TeopemMa KOCHMHYCOB W TeopemMa CHUHYCOB. PeleHue
MPAKTHYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Pemienue 3a1au reoMeTpUUECKON ONITUKH.

Tpuronomerpuueckue dbopmynbl s [UIOHMIAAM  TPEYTOJbHUKA,
napamienorpamma, pombOa, tpanenuu. dopmyna ['epona. dopmyna momanu
BBIITYKJIOI'O YEThIPEXYTOJIbHUKA.

Ilomo0ue TpeyroiLHUKOB

Xopael U MOJO0OHBIE TPEYroJbHUKU B  OKpYXKHOCTU. Teopema o
IPOU3BEIACHUU OTPE3KOB XOpJ, TEOPEMBbI O IMPOU3BEICHUHU OTPE3KOB CEKYIIHX,
TeopemMa O KBajpaTe KacareibHOW. [IpruMeHeHne mpu pelieHru reoMeTPUYECKUX
3ana4d. Teopemsl UeBbl 1 Menenast. [londarue o romoreTuu.

MeTtoa KOOpaAMHAT

VYpaBHeHuEe NpSAMOW Ha IJIOCKOCTH. YTJI0BOM KOA((UIMEHT W CBOOOAHBIN
YjieH, UX TreoMeTpudeckuil cmbicia. [lapaniaenbHOCTs W TEPHEHIUKYJISIPHOCTD
PSIMBIX (Yepe3 yriioBoi KodhHUIHEHT).

YpaBHEHHE OKPYKHOCTU. HaxoxkaeHue IepeceyeHuil OKPYKHOCTEM U
NpsIMBIX B KOoopJuHaTtax. Ddopmysia pacCTOSHUS OT TOYKH J10 mpsimoit. [lmomans
napajjiesiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOMIA/IH.
[IpumeHeHnue MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3a/1a4ax.

BexkTopsl

Bektopel Ha miockocTu. CnokeHHE W BBIYMTAHHE BEKTOPOB — TMpaBUia
TPEYTOJBHUKA U MapajuiesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha 4ucio. KoopauHaTel
BekTOpa. CIIOKE€HHE W BBIYMTAHHWE BEKTOPOB, YMHOXKEHHE BEKTOpAa Ha YHUCIO B
KoopauHaTtax. [I[puMeHeHre BEeKTOpOB B (PU3KKE, IIEHTP Macc.

[Tonarue o OGasuce (Ha TUIOCKOCTH). Pa3znokeHuss BEKTOpOB Mo 0Oa3ucy.
CkansipHoe TpPOU3BEJACHUE BEKTOPOB, T€OMETPUUECKUA CMBICI U BBIPAKECHHUE B
JNEKapTOBBIX KOOpJMHATaX. JUCTpUOYTUBHOCTH CKAJISIPHOTO MPOU3BEICHUS.
CkansipHoe Tmpou3BeJeHUE U MpoeuupoBaHue. [IprMeHeHHe CKaJlsIpHOIo



IIPOU3BENCHUSA BEKTOPOB U1 HAxXOXIEHMs [JUIMH U yriaoB. Pemienue
FeOMETPUUECKUX 3a/]1a4 C IIOMOILBIO CKASIPHOTO IPOU3BEICHUS.

JJInHA OKPYKHOCTH U IJIOLIAb KPyra

[IpaBunbHbIE MHOTOYroJIbHUKHM. [[nuHa okpyxHOcTH. ['pamycHas wu
paauaHHas Mepa yIya, BBIYMCICHHME JUIMH AYr OKpy:kHocTed. [lmomanes xpyra,
CeKTopa, cerMenTa. Mictopuueckue cBeieHUsI 00 U3MEPEHUH JITTUHBI OKPY>KHOCTU U
IJIOIIA/IA KPYyTa.

JIBMKeHM S JIOCKOCTH

LentpanpHas cummetpus. LlenTpanbHo-cummeTpuunbie purypsl. [ToBopoT.
OceBast cummetpus. PuUrypel, CHMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOH OCH.
[TapannenbHbIN IEPEHOC.

[Tonsitue nBwxeHuss U ero cpoiictBa. PaBenctBo Quryp. IlposiBienus
CUMMETPUM B NPHUPOJE, KUBOIKUCH, CKYJBOTYype, apxurekrype. Kommosunum
NBIKEHUH (TpocTeiiine npumepsl). [I[puMeHeHne B reoMeTpuyecKkux 3aadax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJIbTATBI OCBOCHUS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKkTEepU3yrTCs B 4ACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M  HACTOSALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKaxX U NPUKIAAHBIX chepax;

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PeAM3aluu €ro
opaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHMEM BaXKHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESITEILHOCTH YYEHOTO;

3) TpPyA0BOr0 BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCcTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTEMaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHMEM BaXXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpogecCHOHaIbHON
NEATENBbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHWI, pacCyX JCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOIO MMO3HAHMS:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYEeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MATEMATHKU U MATEMAaTUYECKOW KyJbTYPOU KaK CPEICTBOM
MIO3HAHUS MUPA, OBJIAJECHUEM HABBIKAMH MCCIIEN0BATENBCKON IEATEIBHOCTH;

6) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0J1arONOyYHusi:



TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHE 3HAHHUS B HMHTEpPECaX CBOETO
3l0pOBbsS, BEACHHS  37A0pOBOro  oOpa3a JKM3HH  (3J0pOBOE  IHUTAHHUE,
COQJIaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXa, peryjsipHas (usnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pPedIECKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAKOTr'O K€ IpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OpUEHTAallMel Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JJaCTH COXPaHHOCTH OKpY>KaroIIell cpeapl, IJIAaHUPOBAHHUS MOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN I OKPYXKAIOIIEH Cpelpl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U IMyTel UX peleHus;

8) ajanTanum K U3MEHAKIIMMCS YCJIOBHAAM COLMAJBHOW M NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y IPYIHX JIIOJeH, NpuoOpeTarb B COBMECTHOW AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH HJIEH,
NOHSATHS, TUIOTE3bl 00 00BEKTaX W SIBJICHUSAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IJIAHUPOBAThH
CBO€ Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAaeMble pPElIeHUs U ACUCTBUSA, (POPMYyIHUPOBATH M OICHUBATh PHUCKU U
HOCEeACTBUSL, (HOPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare 0cBOGHHS TPOrpaMMbI MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyyaroierocst 0yayT copMrpoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENLHBIMU  JIEUCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JICUCTBUSIMU M YHUBEPCATBHBIMU PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble Jiornvyeckue aeicTBUA:

BBISIBISAITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHHs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(pUKAIIUU,
OCHOBAHUS JJIs1 000OIICHHS U CPAaBHECHHMS, KPUTESPUHU ITPOBOAMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOJMIOJACHUSX W YTBEP)KICHUSIX, MpeasiaraTb KPUTECPUU st
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3ouparh 10Ka3aTelIbCTBA MAaTeMaTUUYECKUX YTBEPXKIEHUM (MpsSMble U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEIBHO JOKAa3aTelIbCTBA MaTeMaTUYECKHUX
(bakTOB, BBICTpaWBaTh ApPryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSTh METOJ] MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbBIE
paccy KJIeHus;

BBIOMpATh CMoco0 pemeHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PCIIEHHUs, BHIOMpAaTh HauOoJiee MOAXOAAIHMA ¢ y4ETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).
ba3zoBble ucciaeaoBare/bCKue 1eicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
CaMOCTOATENILHO YCTAaHABIMBATh HCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHY AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIAY COOOM;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yjbTaTam
NPOBENEHHOTO  HAONIOACHMS, HCCIEAOBAHMS, OKCIEPUMEHTa,  OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BBIBOJOB U 0000IEHNUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BbBIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanueii:

BBISIBJISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTh MHGOpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JJISI pEIICHUS 3a]1auu;

BEIOWpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh MW HWHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIAOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh (opmy mpencrtaBieHuss UHOOpPMAIMM M WLIIOCTPUPOBATH
peniaeMble 3a1a4 CXeMaMu, JuarpaMmmMaMu, UHOU rpaduKoil ¥ MX KOMOUHALIUSIMU;

OIICHUBATh HAJEKHOCTh MH(POPMAIUU MO KPUTEPUSIM, MPEIOKECHHBIM HIH
c(hOpMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBHSA:



BOCIPUHUMATh U (HOPMYIHPOBATh CYKICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesnsMU  OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUsS 3aJauH,
KOMMEHTHPOBATh MOJTYYCHHBIN Pe3yIbTaT;

B X0/ 00CYXXJIeHUS 3aJaBaThb BOIPOCHI MO CYIIECTBY 0OCYX/IaeMOIl TEMBI,
npoOsieMbl, peuiaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEIICHHs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXACHUSMU APYTUX YYaCTHHUKOB
auanora, oOHapy>KUBaTh Pa3jiM4Me U CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (Qopme
(dbopMyIUpOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,;

IOPEICTaBISITh PE3yJIbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTa, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4ETOM 3ajad
IPE3EHTALMU U OCOOEHHOCTEN ay IuTOpUU;

NOHMMAaTh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHAHOW M WHIUBUAYaIbHOU
paboThl TpU peuIeHHH Y4eOHBIX MaTeMaTHYeCKHX 3a/]ad, MPUHUMATh IElb
COBMECTHOHN JESATEeNIbHOCTH, IUIAHUPOBAaTh OPraHU3allii0 COBMECTHOH paloThl,
pacnpenenartb BuAbl paboT, JAOroBapUBaThCs, 00CYXkJaTh NPOLECC U pe3yibTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (00CYKIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M UHBIE); BBIIOJHATH CBOIO 4YacTb palbOTHl U
KOOPAMHHUPOBATb CBOM JCHCTBUS C JPYTMMH WIEHAMHU KOMAaH[bl, OLIEHUBATh
KauecTBO pe3yJjbTaTa M KauyecTBO CBOEr0 BKJIaJa B OOWMH pe3yJbTaT 10
KpUTEpHUsM, CHOPMYITNPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIC YHUBepCAJbHbIC YUeOHBIE 1eiiCTBUSA
Camoopranusanus:

BBISIBIISITH MPOOJIEMBI ISl PEIICHMS] B JKM3HEHHBIX M y4E€OHBIX CHUTyalHUsX,
OpPUEHTHPOBATHCS B PA3IMYHBIX MMOAXO0JAX NPUHATHS pelIeHU (MHIUBUIYaJIbHOE,
TPYIIIOBOE);

CaMOCTOSATENIbHO COCTaBJIATh IUIAH, alJTOPUTM peHIeHUs 3ajaud (W €ero
4acTh), BBIOMpaTh CHOCOO peleHus ¢ YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH BapHaHThI
penieHuit ¢ yaéTom HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb, S)MOLIMOHAJIbHBbIH HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMNPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3yJibTara
pelIeHnsl MaTeEMaTUYEeCKOM 3a1auk, CAMOMOTHBALIUU U PEPIIEKCUU;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPH PELIECHUU 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IOCTABJICHHON LEIU U
YCIIOBUSIM, OOBSACHATh MPUYMUHBI JOCTUKEHUS WIM HEOCTHKEHUS 11€7U, HAaXOAUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAJKAaTh SMOLMHU MNPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PELICHUS 3a1a4H.

HPEIMETHBIE PE3YJIBTATDHI

K koH1y 00yueHus B 7 Kiacce 00y4aromuics MOJIy4YUT CIEYIOIINE TPEAMETHBIE
pe3yJIbTaTHhI:

Pacno3naBaTh W3y4yeHHbIE TE€OMETPUYECKHME (DUIYypbl, ONpPENENsATh HX
B3aMMHOE pacCIOJOKEHUE, H300paxaTb reoMeTpuueckue GUrypbl, BBITOIHATH
YEpTeXKU IO YCIOBUIO 3anaud. M3MepsATb JMHEHHBIE U YIJIOBBIC BEIUYUHBI.
Pemars 3a1aum Ha BBIYMCIIEHNE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe MPUKUAKY M OLIEHKY JIMHEWHBIX M YTJIOBBIX BEJIWYUH IMPEIMETOB B
peallbHOM KHU3HHU, pPa3MEpoOB MPUPOIHBIX O0BEKTOB. PasnuyaTh pasmepbl 3THX
OOBEKTOB 1O MOPSAAKY BETUUHHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCAd TMpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BAThH
IPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOIbHUKOB MIPU PEILICHUH 3a/1a4.

[IpoBOaUTE NOTHYECKHE PACCYXKACHUSA C HCIOJb30BAHUEM T'€OMETPHUECKUX
TEOPEM.

ITonp30BaTbCAd MpU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBECAEHHOM K  TUIOTEHY3€  IPSAMOYI'OJIBHOIO
TPEYTOJIBHUKA, B PELIEHUN F€OMETPUUYECKUX 3aaY.

OmnpenensTh NapajieIbHOCTh MPSMBIX ¢ TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yer
¢ HUMHM cekymas. OnpenensaTs MapauieIbHOCTh NMPSMBIX C IOMOLIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJAHOM IIPSMOM A0 TOUEK APYTOU MPSIMOM.

Pewate 3a1aun Ha Ki1eT4aTol Oymare.

[IpoBOINUTH BBIYMCIEHHUS W HAXOAUTh YUCIOBbIE M OyKBEHHBIE 3HAYEHUS
yIJIOB B TEOMETPUYECKMX 3aJadax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJAbHUKOB M MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIpU
NIEPECEYEHNH JBYX IMAPAJUIENbHBIX MPSAMBIX CEKylled. Pemare npakThueckue
3a/1a4M HA HAXOXKJEHUE YIJIOB.

Bnaners monsituem reomerpuueckoro mecra touek (I'MT). Omnpenensitsh
OHUCCEKTPUCY yIJla U CEPEIUHHBIN MEPHEHIUKYIISIP K OTPE3KY KaK T€OMETpUUYECKUE
MmecTa To4ek. [Tonp30BaTbes noHsTHEM TeomeTpuyeckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE FT€OMETPUYECKUX YTBEPKICHUM U IIPU PEILICHUH 3a1a4.



@opMyIupoBaTh ONpPENECICHUS OKPYXKHOCTU M Kpyra, XOpIAbl M JUaMeTpa
OKPY’>KHOCTH, YBEPEHHO BJIAJECTh UX CBOUCTBAMHU. Y METh JOKA3bIBaTh U IIPUMEHATH
3TU CBOMCTBA IIpU PELICHUU 3a1a4.

Brnanerp moOHATHEM OINKMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaxXoAuTh €€ eHTp. JloKa3bIBaTh U UCIIOJIb30BATh (PAKTHI O TOM, UTO OUCCEKTPUCHI
YIJIOB TPEYIrOJIbHUKA IEPECEKAIOTCA B OJAHOW TOYKE, U O TOM, YTO CEPEIMHHBIC
NEPIIECHAUKYJISAPBI K CTOPOHAM TPEYT'OJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners nmoHsiTHEM KacaTeNnbHOM K OKPY’KHOCTH, HOJIB30BATHCS TEOPEMOM O
NEPIEHINKYJIIPHOCTA KACATENbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
JIoKa3pIBaTh PaBEHCTBO OTPE3KOB KACATEJBHBIX K OKPY’KHOCTH, IIPOBEAEHHBIX U3
OJIHOM TOYKHM, U IPUMEHATH OTO B PEUICHUN F€OMETPUYCCKUX 3a4ay.

Jloka3plBaTh M NPUMEHATH NPOCTEUIINE TE€OMETPUUYECKUE HEPABEHCTBA,
IIOHUMATh UX MPAKTUYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE TEOMETPUUECKHE ITOCTPOCHUS C MOMOILBIO UPKYJISA U
JIMHENKHU.

K xonmy oOyuenns B 8 KJjacce O0Oy4aromuics TMOMYYUT CIEAYIOIIHE
IpeIMEeTHbIE PE3YyJIbTaThI:

Pacnio3HaBaTe OCHOBHBIE BUABI UYETHIPEXYTOJIBHUKOB, WX O3JEMEHTHI,
MIOJTb30BaThCSl MX CBOMCTBAMH TMPH PEIICHUU T€OMETPUYECKHX 3ajad. Pa3inmuath
NpU3HAKK M CBOMCTBA MapajienorpaMmma, pom0a u mpsMOYroJbHUKA, T0Ka3bIBATh
UX U YBEPEHHO MPUMEHSITH NMPU PEUICHUH FT€OMETPHUUECKHX 3a7ad.

Hcnonb30BaTh CBOWCTBA TOUKHU MEPECEUEHUSI MEIMAH TPEYroJbHUKA (LIEHTpa
Macc) B pelIeHUH 3a/1a4.

Brnagetrp moHsTHEM cpenHEN TUHUHM TPEyTrOJbHHUKA W TPareluud, MPUMEHSThH
UX CBOWCTBAa TMpU pPEHICHWH TEeOMETPUYECKHX 3adad. Vcmomb30BaTh Teopemy
daneca u TeopeMy O IPOMOPIUOHATBHBIX OTPE3Kax, MPUMEHATh UX I PEIICHUS
OPaKTHYECKUX 3a7au.

Pacno3HaBaTe IEHTpabHO-CUMMETPUYHBIE (UTYphl W HCIOJIB30BaTh HX
CBOICTBa MMPH PEIICHUH 3a/]1a4.

Brnagers mousTHSMU TOM00MS TPEYTOJBHUKOB, KOd(PQUIMEHTa MOA00MS,
COOTBETCTBEHHBIX 3JIEMEHTOB TOJI00HBIX TPEYTOJbHUKOB. VIMETh npeacTaBieHue o
npeoOpa3oBaHuU MoA0Ous U 0 MonoOHBIX ¢urypax. [lomp3oBarbes mpuU3HAKaMU
no00usi TPEyroJIbHUKOB TPU PEIICHHH TeOMETPUYECKUX 3anad. J(okaspiBaTh U
IPUMEHATH OTHOIIEHUS MPOMOPLIUOHAIIEHOCTH B MPSIMOYTOJIBHBIX TPEYTObHHUKAX.
[TpumensTh MOAOOHE B MPAKTUUECKUX 3a1adax.

BoiBomuTh ©  ucnosb30BaTh  mpocredmme  (GopMmyibl IS IUIOLIAAM
TPEyroJIbHUKA, MMapajuieJorpaMma, poM0a U Tparneuud. BeraucisaTs (pa3indHbIMU
cnoco0aMu) IJIOIIAAb TPEYrOJAbHUKA U IUJIOIIAJM MHOTOYTOJBHBIX (UTYp
(mONB3ysCh, TA€ HEOOXOAMMO, KaJIbKYJISTOPOM). 3HATh OTHOIICHHUE IUIOMIAEH



NOJJOOHBIX (PUTYyp U NMPUMEHATh NpPHU peuieHuH 3anad. [IpuMeHsTh MoaydyeHHbIE
YMEHHs B IPAKTUYECKUX 3a1a4ax.

[Tonb3oBaThcst Teopemoir [ludaropa ansg pemieHUss TE€OMETPUUYECKUX U
npakTH4ecKux 3agad. CTpOUTh MaTEMAaTHYECKYI0 MOJENb B IPAKTUYECKHUX
3a7a4yax, CaMOCTOSTEIBHO J€aTh YePTEXK U HAXOAUTHh COOTBETCTBYIOIIUE JJIUHBI.

Binaners mnoHATHMEM BIMCAaHHOIO M LEHTPAJIBHOIO YIia, YyIVla MEXIy
KacaTeJIbHOM M XOpJOM, ONMCAHHOM M BIIMCAHHOM OKPYXXHOCTHU TPEYIOJIbHUKA U
YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a]a4.

[IprMeHATh MOMY4YEHHBIE 3HAHWS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOZIEJIH JUIS 33144 PEAIbHOU KM3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpPUMEHEHUEM NoJ0o0us W TPUTOHOMETpUU (IOJB3YACh, TJE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHI1ly 06yueHus B 9 kiaacce o0ydaromuics MOJIy4uT CiIeIyIOINe MPeIMETHbIE
pe3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMHU OCTPBIX YIJOB, YMETh HaXOIUTh C UX
NOMOILBIO PA3JINYHBIE 3JEMEHThl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pEeLIeHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (¢ MOMOIIBIO KAJIBKYJIATOPA) JJIHHBI
Y YTJIbI JUTSl HETAOJUYHBIX 3HAYCHU .

[Tonb3oBaTbea GpopMynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKAECTBOM U1 HAxXO0XKJIECHUS COOTHOUIEHWH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJINYMHAMM.

JloKa3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, IMPUMEHATH UX IUISA
HAXOXJCHUSI PA3IMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
P PEUIEHUN TEeOMETPUYECKUX 3anad. [IpuMEHSTh MOJydYeHHBIE 3HAHUS MpU
pPELIEHNH NMPAKTUYECKUX 3aa4.

[IprMeHATh TPUTOHOMETPHIO B 3a/1a4aX HA HAXOKICHUE IUIOIIAIN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (OpMyTamMHu JUIsl TUIOIIATU TPEYTOJIbHUKA,
napajjienorpaMmma, pom0a, Tpamnemuu, BEIBOAUTh U TPUMEHATh popmyiy ['epona u
(dbopMyy U1 TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

Nmerp mpencraBiieHHME O TOMOTETHH, IPUMEHATH B IPAKTHYECKUX
CUTyalUsX.

Hcnonb3oBath Teopembl UeBsl 1 MeHenas 1pu peleHuu 3ajad.

Hcnonp30BaTh TEOpeMBbl O BIIMCAHHBIX YIJax, yIVIAX MEXIY XOpAaMHu
(CeKyIIMMHM) U yTIie MEXAY KacaTeJIbHOM U XOPAOW NP PELIEHUN T€OMETPUUYECKUX
3ama4d. JloKa3plBaTh W IPUMEHSATH TEOPEMBI O MPOU3BEICHHM OTPE3KOB XOpIH, O
IIPOU3BEICHUM OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

Brnaners moHsTHEM KOOpAMHAT Ha IJIOCKOCTH, padOTaTh C ypaBHEHUEM
OpsIMOMl Ha TMJIOCKOCTH. Bnaners MNOHATUSMU YIIOBOro Kod(p(UIMEeHTa U
CBOOOJHOTO YJI€HA, MOHUMATh WX T'€OMETPUYECKHA CMBICI U CBS3b YIJIOBOTO



koddduirieHTa ¢ Bo3pacTaHHEM M YObIBAHHEM JIMHEHHOW (QYHKIUU. YMETh
pemarh METOJOM KOOpAMHAT 3aJadyd, CBS3aHHBIE C TapaUIeTbHOCTHIO W
NEPICHANKYJIIPHOCTBIO TPSAMBIX, MEPECEUYCHUEM MPSAMBIX, HAXOXKIECHUEM TOYCK
IepeCceUYCHHSI.

BriBoguTe ¥ BIaAeTh ypaBHEHHEM OKPYKHOCTH. McCmoib30BaTh METON
KOOPAWHAT ISl HaXOXKJIEHHUsS IEpPeCeUeHUN OKPYXKHOCTEH W TpsAMbIX. Bramers
dbopMyIaMu PacCTOSHHUS OT TOYKH JO MPSMOH, IUIOMAAM TapajuieiorpaMMa B
KOOpJIMHATaX, WMETh TMOHATHE 00 OPUEHTHUPOBAHHOW TuTOMaan. Ilomb3oBaThCS
METOJIOM KOOpJAWHAT Ha IUIOCKOCTH, TMPUMEHSTh €ro TMPU  PEIICHUU
F€OMETPUYECKUX U TPAKTUYECKUX 3anad. [IpUMEHSTh METOJl KOOpIMHAT B
NIPAKTHKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4ax.

Brnagets moHsATHEM BEKTOpa. YMETh CKJIQAbIBaTh M BBIYUTATH BEKTOPHI,
YMHOKaTh Ha YHWCJIO, BIAJETh MPaBUIAMH TPEYTOJbHUKA W TMapajuiesiorpaMMma.
Brnanets mpakTHYeCKUMH WHTEPIPETAMSIMU BEKTOPOB. YBEPEHHO MOJIB30BATHCS
KOOpJIMHATaMU BEKTOpa. BraneTs Cil0XKeHHEeM U BBIYUTAHHUEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YUCIIO B KOOPAMHATAX.

Nmets nipencrabiieHne o 0asuce (Ha MIOCKOCTH). PackiiaibiBaTh BEKTOPHI 11O
O0asucy. PackmanpiBaTh BEKTOPHI CHJI C TOMOIIBIO TPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIIEHUH. [IpuMeHsT, TONydeHHBbIE 3HAHUS B
NPOCTEHINX PU3NICCKUX 3aadax.

Bragets TOHATHEM CKaJsIpHOTO IPOU3BEICHHUS BEKTOPOB, MOHUMATh €TO
TCOMETPUYECKUA CMBICI W YBEPEHHO TIOJIb30BAaThCA €ro BBIPAKCHHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh TUCTPUOYTUBHOCTH CKAJISPHOTO MPOU3BEICHUS
U €ro CBsI3b C MpoenrpoBanueM. [I[puMeHATh CKalsipHOE MPOU3BECHNE BEKTOPOB
JUT HaXOXKJEHUS JUIMH W YIJIOB. PemaTh reoMeTpruecKkue 3aJadd C IOMOIIBIO
CKaJIIPHOTO TIpom3BeeHUs. VCImonp30BaTh CKaIsIPHOE MPOU3BEICHUE BEKTOPOB B
anreOpanyeckux M GU3NYECKUX 3a7adax.

Bragets MOHATHSMU MPaBHIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH M PaJMAHHOW MEPBI YIJia, BEIYUCIATH TUIOMIAAb Kpyra U
ero vacreid. [lonumars cmbicn yucna w. [IpUMeHSITh TOMydeHHBICE YMEHHUS NPHU
pEIICHNN TPAKTUYCCKUX 3a7ad. 3HATh HMCTOPUYECKHE CBEACHHUS 00 HM3MEPCHHH
JUTHHBI OKPY>KHOCTH | TUTIOIIAIA KpyTa.

Nmerps mpencraBieHre o MpeoOpa3oBaHUM TIIIOCKOCTH, O JIBIDKCHHSIX.
Haxomuth ocu, UEHTpBl CUMMETpun (UTyp, IEHTPHI TIOBOPOTA, HAXOIWTH
KOMITO3HUIIMKM TMPOCTEHIMX TpeoOpa3oBanuii. [IpUMEHATh NBMKCHHS IUIOCKOCTH
IIPY PEIICHUU TEOMETPUIECKUX 3a1ad.

[IpuMeHATh MONy4YeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MaTEMaTHYECKUE
MOJIENU JIJIS 3a/1a4 PeabHOM JKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS



C TPUMEHEHUEM TOJ00MS U TPUTOHOMETPUYECKUX (YHKIMHA (MONB3YySCh, Tl
HEO0OXO0IMMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Hamtenonanme KosmuecTBo yacos DIeKTPOHHbIE
Ne (uu¢posbIe)
pa3aesioB H TeM Konrtposbnbie | IIpakTnueckue
n/n Bcero oOpa3oBaTeJibHbIE
MPOrpaMMbl padoThI padoThbI
pecypchl
Hauana reomerpun.
[Ipocreitmme
F€OMETPUUECKUE Bu6 OK
1 (bUTYpBI M KX CBOWCTBA. 28 1 nosmoreka L
" https://m.edsoo.ru/78c146c4
3MEpPEHNE
F€OMETPUUYECKHUX
BEIIMYUH
bu6mmorexa [JOK
2 TpeyroapHUKH 19 1
pey https://m.edsoo.ru/78c146c4
[TapannensHOCTS. Bu6 OK
3 Cymma yrios 15 1 nommoreka 11
https://m.edsoo.ru/78c146c4
MHOTOYTOJIbHUKA
4 [IpssMoyTronbHBIC 7 bubnuorexa [JOK
TPEYTOJNbHUKA https://m.edsoo.ru/78c146c4
5 I'eomerpuueckue 5 | bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/78c146c4
OKpy’>KHOCTb.
I'eomeTrpuueckue mecta B OK
6 touek. [locTpoenus ¢ 18 1 nomorexa 11

MMOMOULIBIO TUPKYJIS U
JIMHENKHA

https://m.edsoo.ru/78c146c4



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

[ToBTOpEHME,
0006mieHueE, 10 bu6mmoreka [IOK
cCHUCTEeMaTHu3alusg https://m.edsoo.ru/78c146c4
3HAaHUHI

OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/78c146c4

8 KVIACC

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3aesion Kourponsusie | TIpakTHueckue (ungposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
N bubmmoreka [JOK
! HeTspexyrosbHuKH 22 ! https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
2 Monobue 16 ! https://m.edsoo.ru/a5cb98eb
but6mmoreka [{JOK
3 Tnomaze 16 ! https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u 18 1 bubmuorexa [JOK
Hayajia TPUTOHOMETPUHU https://m.edsoo.ru/a5cb98eb
Vsl u Eub 1OK
nonanoTexa
5 ¢ 20 1
HCTHIPEXYTOTHHHKH, https://m.edsoo.ru/a5cb98eb
CBSI3aHHBIE C OKPYKHOCTBIO
6 [ToBTOpenue, 06001ICHNE, 10 1 bu6nuoreka [JOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB
- 102 6 0

I10 ITPOT'PAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

Kouan4yecTBo yacos D1eKTPOHHbIE
HaumMeHnoBanue
Ne (uugposbie)
pa3aesioB U TeM Konrpoasnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTejbHbIE
NpOrpamMmbl padoThI padoThI
pecypcbl

| Pemrenue ” | bubnunoreka [IOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/dddde230

) ITonoGue 12 | bubnuorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/dddde230

but6mmoreka [IOK

3 M 10 1

CTOA ROOpAHHAT https://m.edsoo.ru/dddde230
bu6mmoreka [JOK

4 Bexropst 20 ! https://m.edsoo.ru/dddde230

5 JIn1Ha OKpYyXHOCTH U 16 1 bu6nuorexa IIOK
IIomaab Kpyra https://m.edsoo.ru/dddde230

but6mmoreka [JOK

6 JBHDKEHHS IIOCKOCTH 10 https://m.edsoo.ru/dddde230
[ToBTOpEHME,

7 00o0mIeHHeE, 12 1 bu6mmoreka [IOK
CHUCTEMaTHU3alus https://m.edsoo.ru/dddde230
3HAaHUHU

OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos
] T KTPOHHbIE N BbI
N Tema ypoka KonrTpoasubie | IlpakTudyeckue Jara JareKTpo ¢ mupposrIe
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE PeCypChl
padoThI padoTsbI

| Wcropust BO3HUKHOBEHUS | bubmmoreka [IOK
W Pa3BUTHUS TEOMETPUU https://m.edsoo.ru/925af86b
HauanpHble nonsTus

2 reoMmeTpuu. Touka 1 bubmorexa HOK

pHHt ’ https://m.eds00.ru/659¢4331
npsimMasi, OTpe30K, JIyd
HavanbHble nonsTus
3 reomerpuu. Touka 1 bubmorexa [OK
Pyt ’ https://m.edsoo.ru/20bae12a
npsiMasi, OTpe30K, JIyd
ITousitne 06 akcuoMe,

4 TeopeMe, I0Ka3aTeIbCTBE, 1 bu6mmorexa [IOK
OmnpeesICHUu, CBOMCTRBE, https://m.edsoo.ru/3d223477
MpU3HAKe
BzaumHoe pacrnionoxxenue
TOYEK Ha MPSIMOM.

5 N3mepenue 1auHbl 1 brbsmorexa LOK

P g https://m.eds00.ru/92b776f1
OTpE3Ka, PACCTOSIHHE
MEXIYy TOUKaMu
BzaumHoe pacrnionoxxenue
TOYEK Ha MPSIMOM.
bu6mmoreka [IOK
6 N3mepenne 1yiMHbI 1

OTpPE3Ka, paCCTOAHUC
MEKAY TOUKaMU

https://m.eds00.ru/9¢500788



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/9c500788

BzaumHoe pacrnionoxenue
TOYEK Ha MPSIMOM.

NEPIECHIUKYISPHBIC

7 N3mepenue 1nmHbl brbmmorexa [OK
P g https://m.edsoo.ru/7f06e8ce
OTpE3Ka, PACCTOSIHHE
MEXIYy TOUKaMu
[ToaymmockocTs U yrou.
8 Bungs! yrios. smepenue brbsmorexa LOK
HBL YIJIOB. FISMEP https://m_eds00.ru/36862bf3
BEJINYUH YTJIOB
[ToaymIockocTs U yrou.
9 Bunge! yrinos. U3mepenue bubmmorexa [IOK
ety ' p https://m.edsoo.ru/21ce4ff2
BEJIMYMH YTJIOB
[TonynnockocTs u yron.
10 Bune! yrinos. U3mepenue bubmorexa [TOK
ALY ' P https://m.edsoo.ru/ce214e34
BEJIMYMH YTJIOB
BeprtukanbHbie U CMEKHbIE
1 yrisl. [TapamiensHbie u bubnunoreka IIOK
HNEPHEHINKYIAPHBIE https://m.edsoo.ru/7399faea
npsiMble
BeprukanbHbie 1 CMEKHBIE
12 yribl. [TapannenbHbie u bubmunoreka IIOK
HNEPHEHINKYIAPHBIE https://m.edsoo.ru/5¢2c0dff
npsiMble
BeprtukanbHbie 1 CMEKHBIE
13 yriel. [TapannensHbie u bubmmorexa [JOK
HEPIEHIUKYJISIPHBIE https://m.edsoo.ru/4a4bf678
npsiMble
BeptuxanbHbie 1 CMEKHBIE
bu6mmorexa [IOK
14 yribl. [lapannensHeie u

https://m.edsoo.ru/84eeb61de



https://m.edsoo.ru/7f06e8ce
https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/84ee61de

IpsIMbIE

BeprukanbHble U CMEKHBIE
yrisl. [Tapannensusie u

bubmmoreka [JOK

15 MEPHEHINKYIIIPHBIE https://m.edsoo.ru/d04bb9c5
psiIMbIE
bubnuoreka [JOK
16 buccekrpuca yria https://m.edsoo.ru/da5e003c
bubnuoreka [JOK
17 buccekrpuca yria https://m.edsoo.ru/557998af
bubmuorexa [JOK
18 buccekrpuca yria https://m.edsoo.ru/5ea89182
19 Jlomanas. Bunipl 10MaHBIX. bubmuoreka [JOK
JnvuHa nomaHou https://m.edsoo.ru/c84d7212
20 Jlomanasi. Buasl JIoMaHbIX. bubmuoreka [JOK
JlnmvHa nomaHoi https://m.edsoo.ru/91fe52bc
MHOroyroiabHUKH.
[TepumeTtp
21 MHOT'OYTOJIbHUKA. bubnunoreka IIOK
[ToHsATHE O BBIMYKIBIX U https://m.edsoo.ru/0aab8dfc
HEBBITYKJIbIX
MHOTOYTOJIbHUKaX
MHOTOYTOIBHUKH.
ITepumerp
2 MHOI'OyTOJIbHUKA. bubnumoreka [IOK
[ToHsATHE O BBIMYKIBIX U https://m.edsoo.ru/27b15065
HEBBITTYKJIBIX
MHOTOYTOJbHUKaX
7 MHOroyrojasHUKH. bubnunoreka IIOK

ITepumerp

https://m.edsoo.ru/5¢cc7a352



https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c
https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/91fe52bc
https://m.edsoo.ru/0aab8dfc
https://m.edsoo.ru/27b15065
https://m.edsoo.ru/5cc7a352

MHOI'OYroJIbHHKA.
ITonsarue o BBIITYKJIBIX U

HEBBIMYKJIbIX
MHOTOYTOJIbHUKAX
MHOroyrojapHUKH.
[Tepumerp
24 MHOTOYTOJIbHHUKA. bubnuorexa [JOK
[ToHsTHE O BBIMYKJIBIX U https://m.edsoo.ru/6cac74dc
HEBBIMYKIIbIX
MHOT'OYTOJIbHUKaX
MHOroyTroJbHUKH.
[Tepumertp
)5 MHOT'OyTOJIbHUKA. bubmuoteka [JOK
[ToHsATHE O BBIMYKIIBIX U https://m.edsoo.ru/3e269ed8
HEBBIITYKJIbIX
MHOT'OYTOJIbHUKaX
26 NHCcTpyMeHTHI 11t bubmuorexa [JOK
M3MEPEHUM U MOCTPOCHUIT https://m.edsoo.ru/333ecb98
7 WNHcTpyMeHTsI 11 bu6mmoreka [IOK
M3MEPEHUN U MOCTPOCHHI https://m.edsoo.ru/26b0a806
KonTponbHas pabora no
teme "Havana reomerpun.
)3 [Ipocreiimue bubmuoreka [IOK
reoMeTpHYeCcKHe (GUTYPHBI https://m.edsoo.ru/aalb7981
U UX cBoicTBa. 3mepenue
reoMerpuueckux ¢uryp"
29 Menauana, 6uccekTpuca u bubnmnorexa [JOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/9ae97099
30 Menuana, buccekTpuca u bu6nmoreka [IOK



https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/3e269ed8
https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806
https://m.edsoo.ru/aa1b7981
https://m.edsoo.ru/9ae97099

BBICOTA TPEYTOJIbHUKA

https://m.edsoo.ru/dc3e45d1

bu6nuoreka [JOK

31 P
ABCHCTRO TPEYTOIBIIIOB https://m.edsoo.ru/8e04a02f
IlepBrIii U BTOpOU
32 o II/I)?,HaKI/I aB:HCTBa bubmuorexa LIOK
P P https://m.edsoo.ru/0f5d60af
TPEYTOJIbHUKOB
IIepBslit 1 BTOpOU
33 OPU3HAKA PABEHCTBA brbmorexa [IOK
P P https://m.edsoo.ru/a56¢5a9b
TPEYTrOJIbHUKOB
[TepBblii 1 BTOPOI
34 IPU3HAKUA PABEHCTBA brbmorexa LIOK
P P https://m.eds00.1ru/34{8650e
TPEYTrOJIbHUKOB
[IepBblit 1 BTOpOH
35 MIPU3HAKH PaBEHCTBA brbmiorexa [IOK
P P https://m.edsoo.ru/ffe06285
TPEYroJIbHUKOB
IlepBriii U BTOpOH
36 I II/:?;HaKI/I aB:HCTBa Bubmuorexa LIOK
p p https://m.edsoo.ru/79753cdf
TPEYTOJIbHUKOB
PaBHOOE1peHHBIC
37 TPEYTOJILHUKN U UX brbmorexa [IOK
P }: https://m.edsoo.ru/c59fdae9
CBOIiCcTBa Atps.//m.edsoo.nirco Jldaes
PaBHOOepeHHBIC
38 TPEYTOJILHUKHA U UX brbmorexa LIOK
P }j https://m.edsoo.ru/7e10fb44
CBOMCTBA
PaBHoOenpeHHBIC
39 €yTOJILHUKU U UX bubmiorexa LIOK
P }: https://m.edsoo.ru/1¢2¢c982
CBOMCTBA
40 [Tpuznak bu6mmoreka [IOK



https://m.edsoo.ru/dc3e45d1
https://m.edsoo.ru/8e04a02f
https://m.edsoo.ru/0f5d60af
https://m.edsoo.ru/a56c5a9b
https://m.edsoo.ru/34f8650e
https://m.edsoo.ru/ffe06285
https://m.edsoo.ru/79753cdf
https://m.edsoo.ru/c59fdae9
https://m.edsoo.ru/7e10fb44
https://m.edsoo.ru/1c2cc982

PpaBHOOEIPEHHOTO https://m.edso0.ru/480b3¢40
TPEYrOJIbHUKA
IIpu3nak
41 aBHOOEIPEHHOTO bubmmorexa LHOK
P AP https://m.edsoo.ru/bf564ab7
TpeyrojbHUKa
47 Tperuii npusHak bubnunoreka IIOK
paBEHCTBA TPEYTOJIHLHUKOB https://m.edsoo.ru/b4229637
43 Tperuit npusHax bubnunorexa [JOK
pPAaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/7a899¢49
44 Tperuit npusHax bub6nuoreka [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/41c75e54
Durypsl ¢ 0CeBOU
45 cummetpuen. [Ipumepsl bubnnorexka [HOK
CUMMETPHUU B https://m.edsoo.ru/83d5ffea
OKpY arolleM MUpe
DuUrypsl ¢ 0CeBOi
46 cumMmetpuei. [Tpumepst bubnunoreka IIOK
CUMMETPHUU B https://m.edsoo.ru/a48cf0cd
OKpY’arolleM MUpe
47 KonTtponbhas pabota no bubnuoreka [JOK
teme "TpeyronbHuku" https://m.edsoo.ru/6f0a9a78
bubmmoreka [IOK
48 [TapamnensHOC
PAIICTBHOCTS HPAMBIX https://m.edsoo.ru/a081482d
49 CBoiicTBa M pU3HAKH bubnmoreka [JOK
rnapajuiesIbHbIX MPSAMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa U NpU3HAKU bubnmnorexa [JOK
MAPAJUIEIIBHBIX TIPSAMBIX https://m.eds00.1ru/75899b52
51 CBolicTBa M IPU3HAKU bubmuoreka [JOK



https://m.edsoo.ru/480b3c40
https://m.edsoo.ru/bf564ab7
https://m.edsoo.ru/b4229637
https://m.edsoo.ru/7a899c49
https://m.edsoo.ru/41c75e54
https://m.edsoo.ru/83d5ffea
https://m.edsoo.ru/a48cf0cd
https://m.edsoo.ru/6f0a9a78
https://m.edsoo.ru/a081482d
https://m.edsoo.ru/2cd69381
https://m.edsoo.ru/75899b52

napajaCIbHbIX MPAMBIX

https://m.edsoo.ru/e0fde699

5) CBoiicTBa U NpU3HAKU bubamnorexa [JOK
MapaJUIEIbHBIX IIPAMBIX https://m.edsoo.ru/74e8bd74
53 CBolicTBa M pU3HAKH bubmuoreka [JOK
rapajiesIbHbIX MPSAMBIX https://m.edsoo0.ru/070fd7db
54 CBoiicTBa U pU3HAKU bubnmnoreka [JOK
[apaJuIeJIbHBIX IPSMBIX https://m.edsoo.ru/5¢90¢339
CymMa yrios bubnuoreka [IOK
55
TpeyrojabHuKa https://m.edsoo.ru/d1dcaScd
56 CyMmMma yriioB bubnuorexka [JOK
TPEYTOJbHUKA https://m.edsoo.ru/7af6d9e6
57 Bueuinue yribl bu6mmoreka [IOK
TPEYrOJbHUKA https://m.edsoo.ru/bc409f4f
58 Bremnue yrist bubnuoreka [IOK
TpeyrojabHUKa https://m.edsoo.ru/371cbel |
CyMMa BHYTPEHHUX YTJIOB
MHOTOYTOJIBHUKA U CyMMa
59 BHEILIHUX YTJIOB Bubmmorexa [IOK
Y https://m.edsoo.ru/a3dd667f
BBIITYKJIOTO
MHOTOYI'OJIbHUKA
CyMMa BHYTPEHHUX YTJIOB
MHOTOYTOJIbHUKA U CyMMa
but6mmoreka [JOK
60 BHEILIHUX YTJIOB
https://m.edsoo.ru/e638a510
BBIITYKJIOTO
MHOTOYT'OJIbHUKA
CyMMa BHYTPEHHUX YTJIOB
Y TP Y bu6mmorexa [IOK
61 MHOT'OYTOJIbHUKA U CyMMa

BHCIIHUX YI'JIOB

https://m.edsoo.ru/b75edele



https://m.edsoo.ru/e0fde699
https://m.edsoo.ru/74e8bd74
https://m.edsoo.ru/070fd7db
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https://m.edsoo.ru/d1dca5cd
https://m.edsoo.ru/7af6d9e6
https://m.edsoo.ru/bc409f4f
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BBIITYKJIOTO
MHOI'OYyroJIbHHUKa

KonrtponsHas pabora o
teme "[lapaneabHOCTb.

bubmmoreka [JOK

62
CymMmmMma yriioB https://m.eds00.1u/40947485
MHOTOYTOJbHUKA"
[Ipu3naku paBeHCTBa

63 IPAMOYTOIBHBIX bubmuorexa LIOK

P 4 https://m.eds00.ru/330d63{f

TPEYTrOJIbHUKOB
[Ipu3Haku paBeHCTBA

64 OPSIMOYTOJIBbHBIX bubnnorexa LIOK

P y https://m.edsoo.ru/0e1544dc

TPEYTrOJIbHUKOB

65 [lepnenaukynsp u bubnuorexa [JOK
HAaKJIOHHAas https://m.eds00.ru/957310000000000
CBOIiCTBO MEIUAHBI
IPAMOVTOJIBHOTO

66 Pe FO}J,'IBHI/IKa Bbu6nuoreka [JOK
Pey . " https://m.edsoo.ru/b34a450e
MIPOBEAEHHON K
TUTIOTCHY3€E
CBOIICTBO MEIUAHBI
IPAMOVTOJIBHOTO

67 Pe FO}J,'IBHI/IKa bubmuoreka [JOK
TPEYTOTBHITEG, https://m.edso00.ru/83fabf79
MIPOBEAEHHON K
TUTIOTCHY3€E
IpsasMoyroabHBIN

68 Iza FOJ};I)HI/IK ¢ yriioM B 30 bubnnorexa LIOK
Py Y https://m.edsoo.ru/52b57d0f
rpaycoB

69 [IpssmoyroabHbIN buGnnorexa LIOK

https://m.edsoo.ru/aec6d443



https://m.edsoo.ru/40947485
https://m.edsoo.ru/330d63ff
https://m.edsoo.ru/0e1544dc
https://m.edsoo.ru/957310000000000
https://m.edsoo.ru/b34a450e
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TPEYTOJIbHUK ¢ yraoM B 30

rpasycoB
COOTHOILIEHUS MEKTY
70 CTOPOHAMHU U yTJIaMH bubmorexa HOK
p Y https://m.edsoo.ru/95db41£7
TPEYTOJIbHUKA
CoOOTHOIIEHUS MEKTY
71 CTOpPOHAMHU U yTiaMu bubmmorexa [OK
P Y https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBenctBo
7 TPEyTroJIbHUKA. bubnuotexa [JOK
HepasenctBo o nnuHe https://m.eds00.1ru/50fa9985
JIOMaHOU
HepaBenctBo Mexmy
7 NIEPIICHIUKYIISIPOM U bubnuorexa [JOK
HakJIOHHOU. PaccTrosHue https://m.edsoo.ru/7284cbde
OT TOYKHU JI0 NPSAMOK
KounTponsnas pabora no
temaM "[IpsiMoyroJibHbIE
74 P bubnuorexa [JOK
fp Y ’ https://m.edso0.ru/85f00be3
I'eomerpuueckue
HEpaBeHCTBA"
75 OKpyXHOCTb, XOPJIbI U bubmmoreka [JOK
JIMaMETPbI, UX CBOMCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOP/Ibl U bubnmnorexa [JOK
JIMAMETPBI, UX CBOKMCTBA https://m.eds00.ru/02406d49
B3auMHoe pacnosnoxeHnue
N bubnuorexa [JOK
77 OKPY>HOCTH U MPSAMOM.

Kacarenbnas u CCKYyIIas K

https://m.eds00.ru/00d222d9



https://m.edsoo.ru/95db41f7
https://m.edsoo.ru/5ea388d0
https://m.edsoo.ru/50fa9985
https://m.edsoo.ru/7284cbde
https://m.edsoo.ru/85f00be3
https://m.edsoo.ru/588c3a8d
https://m.edsoo.ru/02406d49
https://m.edsoo.ru/00d222d9

OKPYKHOCTH

BzaumHoe pacrnionoxenue
OKPYHOCTH U MPSAMOM.

bubmmoreka [JOK

78
KacarenbHas u cekymas k https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3aumuoe pacnonoxeHue
79 OKPYHOCTH U MPSMOM. bubnmnoreka [JOK
Kacarenbnas u cexymias x https://m.edsoo.ru/a52{2800
OKPY>KHOCTH
20 OKpY’>KHOCTb, BIIUCAHHAS B bubnuotexa [JOK
yroi https://m.edsoo.ru/3767ac35
81 OKpyXHOCTh, BIUCAHHAS B bubnmoreka [JOK
yroiu https://m.edsoo.ru/f019e49b
[TonsTue o
FEOMETPUUECKOM MECTE
82 touek. [Ipumepsl bubmorexa [TOK
- LpAMEp https://m.eds00.ru/9bdd6b63
TEOMETPUUECKUX MECT
TOYEK Ha IUIOCKOCTH
[TonsTue o
FEOMETPUUECKOM MECTE
83 touek. [Ipumepsl bubmmorexa [IOK
- LpIMEp https://m.eds00.ru/621adf85
TEOMETPUUECKUX MECT
TOYEK Ha IUIOCKOCTH
%4 OrnucaHHast OKPYXHOCTh bubnmnorexa [JOK
TPEYTOJIbHUKA, €€ LICHTP https://m.edsoo.ru/f5b41bc7
25 OrnrcaHHast OKPYXHOCTh bubnuotexa [JOK
TPEYTOJIbHUKA, €€ LICHTP https://m.edsoo.ru/c96254¢9
86 Metoza reoMeTpruIecKux bubmmoteka [JOK



https://m.edsoo.ru/4f8753bb
https://m.edsoo.ru/a52f2800
https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/f019e49b
https://m.edsoo.ru/9bdd6b63
https://m.edsoo.ru/621adf85
https://m.edsoo.ru/f5b41bc7
https://m.edsoo.ru/c96254e9

MECT TOYEK MPHU PEIICHUN
FeOMETPUYECKHX 3a1a4

https://m.edsoo.ru/5894e7a4

Meroz reomMeTpru4eCcKux

87 MECT TOYEK MpU PELICHUN bubmmorexa LIOK
https://m.edsoo.ru/784342d1
TEOMETPUUYECKHX 3a/1a4
Mertoza reomeTprUuecKuX
88 MECT TOYEK MPU PELIEHUN bubmmorexa LHOK
https://m.edsoo0.ru/05853a22
reOMETPUUYECKHX 3a/1a4
Meto reoMeTpuyecKux
89 MECT TOUYEK MPU PEIICHUU bubmorexa HOK
https://m.eds00.ru/6903dff0
F€OMETPUUYECKHX 3a/1a4
O6ocHoBaHUs
MPOCTEUIINX TOCTPOCHUM,

90 JTanbl 3a7a4M Ha bubmmorexa [IOK
IIOCTPOCHUSI, PELLIEHUE https://m.edsoo.ru/e511d730
3a/1a4 Ha MOCTPOEHHUE
LUPKYJIEM U JIMHENKOU
O6ocHoBaHUs
MPOCTEUIIINX TOCTPOCHUM,

91 9Tambl 3a4a49d Ha bubnuorexa [JOK
IIOCTPOEHUS, PELLICHNUE https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha MOCTPOEHUE
LUUPKYJIEM U JIMHEUKOU
Kontponbnas pabota no
Teme "OKpy>KHOCTb.

9 I'eomerpuueckue mecra bub6mumoreka [IOK

touek. IlocTpoenus ¢
IIOMOILBIO LIUPKYJIA U
TuHEHKH"

https://m.edsoo.ru/791dafc6



https://m.edsoo.ru/5894e7a4
https://m.edsoo.ru/784342d1
https://m.edsoo.ru/05853a22
https://m.edsoo.ru/6903dff0
https://m.edsoo.ru/e511d730
https://m.edsoo.ru/f3bfbf74
https://m.edsoo.ru/791dafc6
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[ToBTOpEeHUE N
00o0mIeHue. Pemenue
3aJ1a4, WLTIOCTPUPYIOIINX
CBSI3M MEXKIY Pa3IMYHBIMU
TeMaMu Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpEeHUE N
00o01IcHKe. Pemenue
3a/1a4, WUTIOCTPUPYIOLTUX
CBSI3M MEXKIY Pa3IMYHBIMU
TeMaMH Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/38a31139

95

[ToBTOpEeHue n
00001tenne. Pemenne
3a/1a4, WUTIOCTPUPYIOLTUX
CBSI3M MEXKIY Pa3TMYHBIMU
TeMaMH Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/7382bcc4

96

[ToBTOpEeHue n
00001teHne. Pemenne
3a/1a4, WUTIOCTPUPYIOLTUX
CBSI3M MEXKIY Pa3TMYHBIMU
TeMaMH Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpEeHue n
00001tenne. Pemenne
3a/1a4, WUTIOCTPUPYIOLTUX
CBSI3M MEXKIY Pa3TMYHBIMU
TeMaMH Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/07e567el

98

[ToBTOpEeHue n
00001tenne. Pemenne
3a/1a4, WUTFOCTPUPYIOLTUX
CBSI3M MEXKIY Pa3TMuHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/8a4b94e4



https://m.edsoo.ru/f0e38fa3
https://m.edsoo.ru/38a31139
https://m.edsoo.ru/7382bcc4
https://m.edsoo.ru/a4f457ea
https://m.edsoo.ru/07e567e1
https://m.edsoo.ru/8a4b94e4

TeMaMH Kypca

IToBTOpEeHUE N
o6o6uenue. Pemenue

99 3a/1a4, WITFOCTPUPYIOIIHNX 1 Bubmiorexa LIOK
A, R https://m.edsoo.ru/397d166b
CBSI3U MEXIY Pa3InYHBIMHU
TeMaMH Kypca
[ToBTOpeHuE 1
000011eHne. Pemenue
100 3a/1a4, WITIOCTPUPYIOIINX 1 Bubmiorexa LIOK
A, TPHpYTOT https://m.edsoo.ru/c60d778a
CBSI3U MEXIY Pa3IMYHBIMHU
TeMaMH Kypca
101 Hrorosast KOHTpOIBHASA | bubmmoreka [IOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpEHME U
0000111eHne. Pemenune
102 3aJla4, WTIOCTPUPYIOIIHNX 1 Brbmrorexa LIOK
At PHPYIO https://m.eds00.ru/9711f7836
CBSI3U MEXIY Pa3InYHbIMU
TeMaMH Kypca
OBIIEE KOJIMYECTBO 102

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/397d166b
https://m.edsoo.ru/c60d778a
https://m.edsoo.ru/fd50754a
https://m.edsoo.ru/971f7836

7 KJIACC «CUPUYC»

Ne i/

HaumeHoBaHue ypoka

Heneasn

I'naBa 1. Hauaua reomerpuu. [Ipocreiimine reomerpudeckue purypbl 1 ux coiicrsa. 3smMepeHue reomeTpuyecKux BeJHYMH

1 Hauana reomerpuu. Ilepssie yueHsle. 1 Henensa
2 I"'eomerpuueckue purypsl. Dopma 1 pazmepsl. MaTemMaTnyeckue MoJenu 1 Hepensa
3 ['eomeTrpuueckue ¢purypsl. 13 uero coctost reomeTpudeckue Gurypbl | Henens
4 Pewmenne reomerpuueckux 3anad. [lepumerp. [lnomans 2 Henend
5 3aHuMaTeNbHbIC 3a/1a4n 2 Henens
6 DyieMeHTapHbIe GUTYPBI: TOUKA, TIPsMast, TIIOCKOCTh 2 Henens
7 ITepBast akcuoma npsAMoN JIMHUU. 3 Henens
8 3azauu Ha PacloOkKEHUE TOUYEK U MPSIMBIX. 3 Hepnensd
9 ITonoxeHne AByX NpsAMBIX Ha IUIOCKOCTH. [ToHsTHE NOoKa3aTenbcTBa. Teopema o nepeceueHnn 3 Henens
JIBYX MPSIMBIX.
10 3ajaud Ha MOJICYET KOJUYECTBA TOUEK IEPECEUCHUs MPSMBbIX. 4 nenens
11 KonTpoabHnas padora no teme «I'eomeTpudeckue (purypon 4 nenens
12 [Topsimok ToYeKk Ha MPSAMOI: BTOpast akcuoma npsimoid. Ornpeesnienns oTpeska, Jiyda 4 Hepnens
13 N3mepenue ninuHel oTpe3ka. PacctossHue Mexay TouKkamu. 5 Henens
14 Hcropuueckue Mepsl JUIMHBL. NHCTpYMEHTBI 1J1 N3MEPEHUS NJIUHBI 5 Hepnensd
15 [TonsiTne obymacTr, akcuoMa MOTYIIIIOCKOCTEH. 5 Henens
16 Teopema 0 nepecedeHnH NPSIMON CTOPOH TPEYTOJIbHUKA. 6 Henens
17 [TpakTryeckas (camoctosiTenbHas pabota) no remMe «OTpe3KH U NOTYTIIOCKOCTHY 6 Henens
18 Ornpenenenue yria, BUbl yrios. [loHATHE MII0CKOTO yria. 6 Henenst
19 N3mepenne yrioB. AKCHOMBI yTII0B. THCTpYMEHTHI AU H3MEPEHUS YTIIOB. 7 Henens
20 CMeKHBIE U BepTHKaJIbHbIE yIiibl. CBOWCTBO CMEKHBIX yIiioB. Teopema 0 BEpTUKaAJIbHBIX yriax. 7 Henens
21 buccektpuca yria u nepneHauKyJsp K npsMoil. 7 Henens
22 Vel Pemenue 3amau 8 Henens
23 Ornpenenenne ToMaHoM u ee eMeHThI. [IpocThie n 3aMKHyThIe ToMaHbie. OrpeeneHne 8 Hestest

MHOTI'OYT'OJIbHHUKA.




24 ITn0ckuii MHOTOYTOJIbHUK. DJIEMEHTHl MHOTOYTOJIbHUKA: BEPIINHA, CTOPOHA, TUArOHAJIb. 8 Henens
25 [ToHsITHE BBIYKIIOTO MHOTOYToJibHHUKA. O0111ee MOHITHE BBITYKIION (QUTYPBI. 9 Hepnensa
26 KonTpoabHas padora no teMe «YrJbl # MHOTOYTOJIbHUKI 9 Henens
I'naBa 2. TpeyrojibHuku
27 TpeyroabHUK. DIE€MEHTHI TPEYToJbHUKA: OMCCEKTPHUCA, MeIMaHa, BHICOTA 9 Hepnensa
28 [TpakTrueckas padota «I[locTpoeHHE JIEMEHTOB TPEYTOJIbHUKAY 10 Henens
29 [Tonstue paBencTBa gpuryp. CoBmenienue Guryp, mNOHATUE COOTBETCTBHS TOUEK. 10 nepens
30 Permenne nmpakTH4YeCKUX 3a1a4 Ha pa3pe3anue Guryp 10 Henens
31 [Tpu3Hak Kak onpeensomniee CBONCTBO (purypel. PABeHCTBO MHOTOYTOJIBHUKOB 11 Henens
32 [TepBrbIit mpU3HaK paBEHCTBA TPEYTOJILHUKOB (110 ABYM CTOPOHAM M YTy MEXIY HUMH ) 11 venens
33 BTopoii npu3Hak paBeHCTBa TPEYTOILHUKOB (110 CTOPOHE U MPUJICKAIIUM K HEH yriam) 11 nenens
34 Pemenue 3aiay Ha epBBI U BTOPOM NMPU3HAKK PABEHCTBA TPEYTOJILHUKOB 12 nenens
35 Cummetpus. OceBasi cummeTpusi. CBOMCTBO OCEBO CUMMETPHUH 12 Henens
36 @urypsl ¢ oceBoil cummerpueil. [Ipumepsl cuMMeTpuM B OKPYKarOIEeM MHUpe 12 nepens
37 PaBHOOEIpEHHBIN TPEYTOJIILHUK U €r0 CBOMCTBA 13 nenens
38 [Tpu3Hak paBHOOEIPEHHOTO TPEYTrOJbHUKA 13 Henens
39 Pemenue 3amay Ha paBHOOEIPEHHBIN TPEYTOHHUK 13 Henens
40 TpeTuil npu3HaK paBEHCTBA TPEYTOJIHLHUKOB (110 TPEM CTOPOHAM ) 14 nenens
41 Pewienue 3a1a4 Ha NpU3HAKKA PABEHCTBA TPEYTOJIbHUKOB 14 nenens
42 Pemenue nmpaktudeckux 3agad. [[pu3Haku paBeHCTBa TPEYroJIbHUKOB 14 venens
43 O06o06mieHne MaTeprana 1mo Teme: « TpeyroabHUKN 15 nepens
44 KonTpoJsbHas pabora no reme: «TpeyroabHnkm» 15 nepens
I'nasa 3. [Iapa/eabHoctb. CyMMa yriioB MHOTOyroJbLHUKA
45 [TapamiensHbie HpAMBIE. [TonsiTue cekyuieil. Yribl, 00pa3oBaHHbIE IPU MTEPECEUECHUN 15 Henens
JIBYX MPSAMBIX CEKyIIeH
46 [Ipu3Haku napamiebHOCTH MPSMbIX 16 Henens
47 AKcroMa napasuieabHbIX NpAMBIX (AT nocTynaT EBkianaa). TpaH3UTUBHOCTD NapaljieIbHOCTH 16 nepens
48 Pemenue 3anay no teme «lIpu3Haku mapamieabHOCTH TPSIMBIX» 16 Henens




49 CBoiicTBa napaJIeIbHBIX MPSIMBIX 17 nenens
50 Pemntenne 3amau 17 Henens
51 CymMa yrIIoB TpeyroJibHUKa 17 nenens
52 Pemenue 3anau mo reme «CyMma yriioB TpEyroJIbHUKa» 18 nenens
53 BremHue yrisl TpeyrojgbpHHKA. 18 nenens
54 Pemenue 3amgau no reme « BHEIIHMI yroi TpeyrojibHUKa 18 Henens
55 CyMMa BHYTPEHHHUX YTJIOB MHOTOYTOJIbHHKA U BHEITHUX YTJIOB BBITYKJIOTO MHOTOYTOJBHUKA 19 nenens
56 [Ipuemsl perienus 3axay 19 nenens
57 O606maromuit ypok no teme "[lapamnensHocts. CymMma yriioB MHOTOYTOJIbHUKA" 19 Henens
58 KonTpoasnas padora no teme: "[lapasienbHocts. CymMma yrijioB MHOTOyroJibHUKa'" 20 "vepens
I'nasa 4. [IpsimoyroJibHble TPEYTr0JbHUKH
59 [IpsiMOYTONBbHBIN TPEYTONBHUK. DIEMEHTHI IPSIMOYTOJIHOTO TPEYTOJIbHUKA. 20 Henens
60 [Ipu3Haku paBeHCTBA MPAMOYTOJIbHBIX TPEYTOJbHUKOB 20 "Henenst
61 Pemenue 3anau o teme «IIpu3Haku paBeHCTBA MPSMOYTOIBHBIX TPEYTOJIbHUKOBY 21 nenens
62 [leprieHAMKY ISP U HAKJIIOHHAS 21 "enens
63 CBOICTBO MeIMAaHBI TPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K runoTenyse. [lpu3nak 21 Hexens
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
64 ITpsimoyTonbHBIN TPEYTroJIbHUK € yriaoM B 30° 22 Hepnens
65 O6o6mmaromuit ypok no teme: «[IpsmoyroiabHbIe TPeyTroIbHUKID) 22 Henens
66 KonTpoabHas padora no teme: «IIpsiMoyrosibHbIe TPEYroJabHUKH 22 "enens
I'masa S. I'eomeTpuyeckue HepaBeHCTBA
67 CpaBHeHHE BEeIMYHUH B reoMeTpruu. COOTHOUIEHUSI MEXAY CTOPOHAMHU U YTIIAMU TPEYTOJIbHUKA 23 Henens
68 [leprieHauKYIsIp U HAKJIOHHAS 23 "Hexaenst
69 HepaBeHCTBO TpeyroibHUKOB 23 Henens
70 YcioBue CyliecTBOBaHUS TPEYToJbHUKA. Pemenue 3agau 24 nenens
71 HepaBeHncTBo 0 JyiHe J0MaHOM 24 uenens
72 KonTpoasHnas padora no teme: «I'eomerpruyeckue HepaBeHCTBA» 24 nenens
I'naBa 6. Oxkpy:xkHOCTB. 'eoMeTprueckue Mmecta Touek. [locTpoeHns ¢ MOMONIbIO HUPKYJISI M JTUHEHKH
73 [lonsiTue 0 reomeTpuueckoM mMecTe Touek. [IpuMepsl reoMeTpruuecKuX MECT TOUEK Ha IIOCKOCTH 25 Henens




74 OKpyX HOCTb U KPYT. 25 Henens
75 CepeauHHBIN TIEPIICHAUKYIISP K OTPE3KY. 25 "Henens
76 buccekrpuca yria. 26 "Henens
77 DJIEMEHTHI OKPY>KHOCTH: PaInyC, XOpaa, nuameTp. Jnamerp kak HaubompIas xopaa 26 Henens
7% [Toctpoenue nentpa. Teopema 06 ONMCAHHON OKPYKHOCTHU TpeyroibHUKa. CBOMCTBO Tuamerpa 26 Henens
OKPYKHOCTH
79 CuMMeTpust OKpYKHOCTH. Teopema 00 OKpYKHOCTH, OTIICAHHON OKOJIO TPEYTOJIbHHUKA 27 nenens
80 B3aumHoe pacnosnoxeHue OKpy>KHOCTH 1 npsiMoi. KacaTenbHas 1 cexyas K OKpyKHOCTH. 27 Hepens
81 OKpY’>KHOCTB, BIIUCaHHAA B yroji. OTpe3Ku KacaTeabHbIX 27 Henenst
82 Pentenue 3anau 28 Henens
83 Kpyr. CBoiicTBa kpyra 28 Henens
IlepBbie noctpoenus. IIpasuna nocrpoenuii. bazoBble NOCTPOEHUSA: OTKIIAABIBAHUE JAHHOIO
34 OTpEe3Ka Ha Jy4e; IOCTPOECHNE CEPEANHHOrO MEPIICHINKYJIIApa K JAHHOMY OTPE3KY; IOCTPOCHUE 28 Henens
NEepPHEHANKYIISIPA U3 TOYKH Ha MPSMYIO; IOCTPOCHHE MMapasuIeIbHOM IPSIMOM uepe3 JTaHHYI0
TOUKY; TOCTPOCHHUE OMCCEKTPUCHI TAHHOTO yTIiia
85 ba3oBbie mocTpoeHMS: TOCTPOEHUE TPEYTOJbHHUKA IO TPEM CTOPOHAM; OTKJIabIBAHUE TAHHOTO 29 Hexens
yria ot Jiyda. [locTpoeHue TpeyroiabHUKa 10 CTOPOHE U IBYM MPUJIEKAIIUM K HEH yriam.
ba3zoBblie mocTpoeHMs: TOCTPOEHUE MPSIMOYTOJIBHOI'O TPEYTOJIbHUKA IO €r0 TUIIOTEHY3€ U KaTeTy.
86 [TocTpoeHue TpeyrojibHUKA MO IBYM CTOPOHAM M YIJIy MEXIY HUMU; IIOCTPOCHHUE KAacaTeIbHOM K 29 nenens
OKPY>KHOCTH 4epe3 JAHHYIO TOUKY
87 [TocTpoeHnus ¢ MOMOIIBIO UPKYJIS ¥ JIMHEHKH. Pelienue 3aa4 Ha TOCTPOSHUE 29 uenens
88 [TocTpoeHus ¢ NOMOIIBIO HUPKYJIS ¥ JIMHEHKH. Perenne 3a1a4 Ha MOCTPOEHUE 30 menens
89 [TocTpoeHus ¢ NOMOILBIO HUPKYJIS U JIMHEWKHU. Perienne 3a1a4 Ha MOCTPOEHUE 30 nenens
90 [TocTpoeHus ¢ MOMOIIBIO HUPKYJIS U IMHEWKHU. Penienue 3aa4 Ha MOCTPOECHHE 30 Henens
91 [TocTpoeHus ¢ MOMOILBIO IUPKYJIS U JIMHEHKH. Perienne 3aa4 Ha TOCTPOCHUE 31 "enens
I'nasa 7. [loBTOpeHue, 00001eHUE 3HAHU I
9 Ob6o6maromuit ypok o temam: «IIpocreiiiue reomerpudeckue GUrypsl U X CBOWCTBA. 31 Hexens

H3mepenne reoMeTpuuecKuX BeIuurH. TpeyroabHuKm»




93 O6o6maromuii ypok no temam: «I[lapamnensaocts. CyMMa yriioB MHOTOYTOJTEHUKA. 31 Henens
[IpsiMoyronbHBIE TPEYTOIBHUKI»
94 O6o06matromuii ypok mo teMam: «I'eomerpuyeckue HepaBeHcTBa. OKPYKHOCTB. [ 'eoMeTpuieckue 32 Hexens
MecTa Touek. [IocTpoeHus ¢ MOMOIIBIO UUPKYJISA U TMHEHKHA» a
95 HNToroBasi KOHTPoOJIbHASA PadoTa M0 reOMeTPHUHU 32 "enens
96 [ToBTropenue. Hauana reomerpun. [Ipocreiinme reomerpudeckue GUrypsl 1 uX CBOMCTRA. 32 Hexens
N3MepeHne reoMeTpuueCKUX BEJIMYHH a
97 [ToBTOpenue. TpeyronsHUKH 33 "Henens
98 [ToTOopenue. [TapamienbHocTh. CyMMa yrioB MHOTOYTOJIbHUKA 33 "Hepenst
99 [ToBTopenue. [IpsMOyTOIBHBIE TPEYTOTBHUKH 33 nenens
100 IToBTOpEHue. I'eoMmeTpruecKkre HEpaBEHCTBA 34 nenens
101 [ToBTOopenue. Okpyx’HOCTb. ['eoOMeTpruUECKUE MeCcTa TOUEK 34 nenens
102 ITocTpoeHus ¢ MOMOIIBIO HUPKYJIS U JIMHEWKHU. Penienue 3a1a4 Ha MOCTPOCHHE 34 nenens
8 KIIACC
KosmnuecTBo yacos D1eKTPOHHbIE
Ne ara upposbie
Tema ypoka Konrtpoasubie | IlpakTuyeckue A uHpp
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbl padoThI
pecypcsl
1 [Tapannenorpamm, ero | bubnnorexa [JOK
MIPU3HAKHU U CBOMCTBA https://m.edso0.ru/8¢2d080
) [Tapamienorpamm, ero ) bu6nuorexa [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, ero 1 bubmuorexa [JOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero | bubnnorexa [JOK
IIPU3HAKYU U CBOMCTBA https://m.edsoo.ru/dc674776



https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/0dbbebfb
https://m.edsoo.ru/fb521d1b
https://m.edsoo.ru/dc674776

[Tapamienorpamm, ero

bu6mmoreka [IOK

5
MIPU3HAKHU U CBOMCTBA https://m.eds00.ru/4823807b
ITpstMOyTOABLHHUK, pOMO,
6 KBF;. az Ux o 1/135211(1/1 u bubmuorexa LIOK
Ivlp ’ P https://m.edsoo.ru/8abc88a8
CBOliCTBa
[IpssmoyroapHUK, poMO,
7 KBaapar, UX MPU3HAKU U brbmorexa [IOK
{[p ’ P https://m.edsoo.ru/d6a662c9
CBOIiCTBa AUPS./1M.€AS00.11 d0abDLC7
[IpssMoyTroIbHUK, POMO,
8 KBaapaT, UX IIPU3HAKU U brbmiorexa LIOK
{lp ’ P https://m.edsoo.ru/21884952
CBOMCTBA Atps.//m.cdS00.1u/ 21883 7)~
[IpsmoyroabHUK, poMO,
9 KBaapaT, UX IIPU3HAKU U brbmiorexa LIOK
Elp ’ P https://m.edsoo.ru/a6373aa2
CBOMCTBA
10 Cpendsasa JUHUA TPEYTOJILHUKA bubmiorexa LIOK
pedl Tpey https://m.edsoo.ru/6e1bcbbb
11 Cpenuss JUHUS TPEYTroJbHUKA bubmuorexa LIOK
pen Tpey https://m.edsoo.ru/6b23a4c3
Tpanenus. PaBaoOenpenuas
12 pane Hm eé CBoﬁcflfa u bubmuorexa LIOK
TPaTIein, https://m.edsoo.ru/d61aa9d2
MPU3HAKHU
Tpanemus. PasHoOenpenHas
13 pane Hm eé CBoﬁcflfa u bubmuorexa LIOK
TPATICI, https://m.edsoo.ru/17f960ca
MIPU3HAKU
14 IIpsaMmoyronpHasd Tpanenus Bubmuorexa LIOK
P Y patiett https://m.edsoo.ru/3375¢8f3
15 CpenHsist TUHUS Tpanenuu bubmorexa [IOK

https://m.edso0o0.ru/7963a7f5



https://m.edsoo.ru/4823807b
https://m.edsoo.ru/8abc88a8
https://m.edsoo.ru/d6a662c9
https://m.edsoo.ru/21884952
https://m.edsoo.ru/a6373aa2
https://m.edsoo.ru/6e1bcbbb
https://m.edsoo.ru/6b23a4c3
https://m.edsoo.ru/d61aa9d2
https://m.edsoo.ru/17f960ca
https://m.edsoo.ru/3375c8f3
https://m.edsoo.ru/7963a7f5

bu6mmoreka [IOK

16 T O
copema Fhameca https://m.edsoo.ru/342ea505
bu6mmorexa [IOK
1 T O
7 copema Fhareca https://m.edsoo.ru/a2402d2b
18 Teopema o bubmuorexa [JOK
NPOINOPLMOHATIBHBIX OTPE3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o bubnuorexa [HOK
NPONOPLUHUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8eccc056
bu6nuoreka [JOK
20
Henp mace TpeyroibHuKa https://m.edsoo.ru/9cbcf96¢
21 LentpanbHO-CUMMETPUYHBIE bubmuoreka [JOK
burypsl https://m.edsoo.ru/8578076a
” KonTponbHas pabota mo Teme bubnmoreka [IOK
"YeTplp€XyroapHuKu" https://m.edsoo.ru/bed0f9f3
3 [Tonobue TpeyroabsHUKOB, bubnnorexa [JOK
koapurmeHT nomooms https://m.eds00.ru/19400684
24 [Tomo6ue TpeyroasHUKOB, bubnmnoreka [JOK
KOX(PPUITUEHT TOT00MS https://m.edsoo.ru/21ebb50b
)5 [IpusHaky momxoous bubnnorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/bbf2c3a6
%6 [Ipuznaku nonodus bubnnorexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8db11ff7
7 [Tpuznaku nmogoOust bu6nuoreka [IOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/9ed11d5b
)3 [Tpu3Haku momoous bubmuorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/152d2193
79 [Ipu3naku nonodus bubnnorexa [JOK

TPEYroJbHUKOB

https://m.edsoo.ru/23dc95f1
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30 [Ipu3naku nonodus bubnnorexa [JOK
TPEYTOJIbHUKOB https://m.edsoo0.ru/8d1d9d16
31 [Ipumenenne nogo6ust npu bu6nuoreka [IOK
pEIIEHNH TPAKTUYECKUX 3a1a4 https://m.edsoo.ru/d97bf297
1 [Tpumenenue nonobus mpu bubmuorexa [JOK
peLIeHUH IIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/5b21c5aa
1 [Ipumenenue nonpodust npu bubnnorexa [JOK
pELIEHUH IPAKTUYECKUX 3a1a4 https://m.edsoo.ru/e0d80738
34 [Ipumenenue nogo6us npu bubnuoreka [IOK
pELIEHNN TPAKTUUECKHX 3a1a4 https://m.edsoo.ru/cacel7d8
15 [Tpumenenue nono0Ous mpu bubmuorexa [JOK
pEUIEHUN NPAKTUYECKUX 3a1a4 https://m.edsoo.ru/8717eeba
36 [Ipumenenue nonpodust npu bubnnorexa [JOK
pEeLIEeHUH TPAKTUYECKUX 3a7a4 https://m.edso00.ru/d9159d9d
BBenenue nouaTus Eu6 OK
37 npeoOpazoBaHus MOI00US U nommoreka L
o106 drryp https://m.edsoo.ru/aaf7e¢944
MO00HBIX (hUTy
13 KontposbHas paboTa mo tTeme bubanorexa [HOK
"Tlogooue" https://m.edsoo.ru/89¢3236d
[Tonsarue mmomanu. CBoiicTBa Eub OK
39 IJI0IIAAe TEOMETPUUYECKHUX nbmorexa L
o https://m.edsoo.ru/7af5b92e
uryp
[Tonsarue mnomanu. CoiicTBa Eub OK
40 TJIOIIAIEH TEOMETPUIECKUX nommoreka L
duryp https://m.edsoo.ru/37a176c0
ury
ITonsarue mnomanu. CBoiicTBa Eu6 OK
41 IJIOIIA/IEN TEOMETPUUECKHUX ubmorexa L

¢buryp

https://m.edso0.ru/6004265a
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[Ipocreiimme Gopmynsl amns
IUIOIAAM TPEYroJbHHKa,

bu6mmorexa [IOK

42 napajuiejorpamma, pomoa u https://m.edsoo.ru/596ald0e
Tpaneuuu
[Ipocreiimme Gopmynsl s

43 IUIOIIAY TPEYTOJIbHHUKA, bubnnorexa [JOK
napajuiejgorpamma, pomoa u https://m.edsoo.ru/f636delf
Tpaneuuu
[pocreiimme hopmymsl s

44 TJIOIIAU TPEYTOJIbHUKA, Bbubnuoreka [JOK
napajuiesorpamma, pomoa u https://m.eds00.ru/9732274d
Tpaneuuu
[pocreiimme hopmysl s

45 TJIOIIAU TPEYTOJbHUKA, bu6nuoreka [JOK
napajuiejgorpamma, pomoa u https://m.edsoo.ru/e6458963
Tpaneuuu
[Ipocreiimme Gopmynsl s

46 TJIOIIAU TPEYTOJbHUKA, bu6nuoreka [JOK
napajuiejorpamma, pomoa u https://m.edsoo.ru/0b18fc61
Tpaneuuu
[Ipocreiimme Gopmynbl amns

47 IJIOLIA U TPEYTrOJIbHUKA, bubnuoreka [IOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/eb691e04
Tpanenuu
[Ipocreiimme Gopmynbl amns

43 IJIOLA U TPEYTrOJIbHUKA, bubnunoreka [IOK
napaujenorpaMma, pomoa u https://m.edsoo.ru/8b93cfba
Tpanenuu

49 [Tpocreitmme GopmyIibl ais bub6nmoreka [JOK
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TUTOIAAH TPEYTOJIbHHKA,
napajuiesorpamma, pomoa u
Tparnenum

https://m.edsoo.ru/c351544d

[pocteiimme hopmysl s
TUTOIAAH TPEYTOJIbHHKA,

Bbu6nuoreka [JOK

50
napajuiesorpamma, pomoa u https://m.edsoo.ru/a3f9beld
Tpanenuu
bubmnoreka [IOK
51 II 0
JOMA/H NONOOHRIX pHryp https://m.edsoo.ru/d8638f34
bubmmorexa [{OK
52 I1 0
JIOLLAH MOAOHEIX GHryp https://m.edsoo.ru/2383022¢
bu6mmorexa [IOK
53 IT 0
JOMmaH NONOOHRIX Guryp https://m.edsoo.ru/5ee2a7d4
54 Kontponbhas pabota no teme bubnuorexa [JOK
"TTnomans" https://m.edso0.ru/05f10573
bu6mmoreka [{OK
55 T IT
copema [ugaropa https://m.edsoo.ru/7f631£27
[IpumeHeHne Teopemsl
56 [Mudaropa npu pemenun brbmmorexa LOK
parpup https://m.edsoo.ru/4829510
MPaKTUYECKHUX 3a/1a4
[IpuMeHeHne TeopeMsl
57 [Mudaropa npu perniennu bubmmorexa LIOK
pa pi p https://m.edsoo.ru/a9fbd79b
MPAKTHYECKUX 33724
[IpumeHeHne TeopeMsl
58 [Mudaropa npu perieHnu bubnmorexa LIOK
paTpip https://m.eds00.ru/396250fc
MPAKTHYECKUX 3a7a4
59 [IprumeHeHnue TeopeMbl bubmuorexa [JOK

[Mudaropa npu pemreHun

https://m.edsoo.ru/ec94e892
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MMPAKTUYCCKUX 3aaa4

[Ipumenenue Teopemsl

bubmuoreka [JOK
II
60 H(aropa pu permeHuy https://m.edsoo.ru/cb69a011
MPaKTUYECKHUX 3a/1a4
ITpomoprioHaIbLHBIE OTPE3KU
61 B Ir)l }IMI())HFOJ'IBHOM P bubmorexa LHOK
p y https://m.edsoo.ru/012ee582
TPEYrOoJIbHUKE
ITpomoprimoHaiIbLHBIE OTPE3KU
62 B Ir)l SIMI())HFOJ'IBHOM P bubmorexa HOK
p y https://m.edsoo.ru/al5549ea
TPEyTroJIbHUKE
IIponopnyoHaibHBIE OTPE3IKH
63 B E SIMI())HFOJ'IBHOM P bubmorexa LOK
p y https://m.edsoo.ru/lecbc886
TPEYTroJIbHUKE
IIponoprmoHanbHBIE OTPEIKU
64 B E SIMIZ)HFOJIBHOM P bubmorexa LIOK
p y https://m.edsoo.ru/c0dc264b
TPEYTOJIbHUKE
IIpomopuroHaabHBIE OTPEIKU
65 B E SIMI())HFOJIBHOM P bubmorexa LOK
pAMOY https://m.edsoo.ru/861dfd7f
TPEYTOJIbHUKE
ITpomoprimoHaIbLHBIE OTPE3KU
66 B E HMI())HFOJ'IBHOM P bubmorexa HOK
p y https://m.edsoo.ru/c024ef14
TPEYrOJIbHUKE
CuHyc, KOCHHYC, TAHT€HC U
67 KOTaHT'€HC OCTPOTO yTia bubnuorexa [JOK
NPSAMOYTOJIBHOTO https://m.edsoo.ru/132b4ef6
TpEyroJibHUKA
68 Cunyc, KOCUHYC, TAHT€HC U bubnmoreka [JOK

KOTaHI€HC OCTPOro yria

https://m.edsoo.ru/f089efb9
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IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

Cunyc, KOCHHYC, TAHT€HC U
KOTaHI€HC OCTPOTO yriia

bu6nuoreka [JOK

69
[PSIMOYTOJIBHOTO https://m.edsoo.ru/b41¢c27f9
TpeyrojbHUKa
Tpuronomerpuyeckue
70 ¢yukuuu yrinos B 30°, 45° u bubmmorexa LIOK
6(;]" Ry ’ https://m.edsoo.ru/f64cb9cb
Tpuronomerpuueckue
71 ¢ynkuuu yrinos B 30°, 45° u brbmmorexa [OK
63/0 iy ’ https://m.eds00.ru/6b294349
KoHnTtponbHas pabota 1o Teme
72 "Teopema [Iudaropa u Havana bubmorexa HOK
P " P https://m.edsoo.ru/a9db1{7a
TPUTOHOMETPUHU
7 Bnucannble u eHTpaabHbIE bu6mmorexa [IOK
YIJIBI https://m.edsoo.ru/ae5f890d
74 BriucanHbie U LIEHTpaIbHBIC bubnumoreka [IOK
YIJIBL https://m.edsoo.ru/d0233fa0
75 BnucaHHble U IEHTpaIbHBIE bubnuorexa [JOK
YIJIBI https://m.edsoo.ru/ccaee9b0
76 Bnucannble U eHTpabHbIE bubmmoreka [IOK
YTJIbI https://m.edsoo.ru/1d34244
77 Yron mexay KacareJbHOU U bubanoreka [JOK
xopaou https://m.edsoo.ru/775efa2f
3 Yron Mexay KacatebHON 1 bu6mmoreka [IOK
XOpIou https://m.eds00.ru/09166b3d
79 Yrael Mexay XopaaMu U bubnuorexa [JOK
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CEKYIINMU

https://m.edsoo.ru/022e729¢

VYrabl MEXIy XOpaamMH U

bu6nmoreka [JOK

80
CEKYILIMU https://m.edsoo.ru/84a32a80
21 Bnucannbie u onrcaHHbIe bu6mmorexa [IOK
YeThIPEXYTOIbHUKHU https://m.edsoo.ru/734d8ad9
2 BrmcaHnHbie 1 OITHCaHHBIE bubnuoreka [JOK
YETBIPEXYTOJTbHUKHU https://m.edsoo.ru/aa6clad6
CBoiicTBa U NpU3HAKU
83 BIIMCAHHOT'O bubmorexa [TOK
. https://m.edsoo.ru/fe14a853
YETHIPEXYTOJIbHUKA
CaolicTBa M IPU3HAKU
84 BIIMCAHHOTI'O bubmorera [TOK
. https://m.eds00.ru/60435d9b
YEeThIPEXYTOJIbHUKA
CBolicTBa M IPHU3HAKH
85 BIIMCAHHOTO bubmorexa [TOK
. https://m.edsoo.ru/cf9e646f
YETBIPEXYTOIbHUKA
CBolicTBa U pU3HAKU
86 BITMCAHHOTO bubmmorexa [OK
B https://m.edsoo.ru/0b0501a3
YETHIPEXYTOJIPHUKA
%7 BzaumHoe pacrnionoxxenue bubnnoreka [JOK
JBYX OKPYKHOCTEU https://m.edsoo.ru/420d844e
28 B3auMHoe pacnosnoxeHnue bubmuorexa [JOK
JBYX OKPYKHOCTEU https://m.edsoo.ru/42da8612
bu6mmoreka [IOK
89 Kacanue okpyxHocTel
24 https://m.edsoo.ru/4cbf4{fo
bu6mmorexa [{OK
90 K 5
ACAITHE OXPYHHOCTER https://m.edsoo.ru/52dcbe7d
91 OO0mue kacaTeabHbIC K IBYM bu6mmorekxa [JOK
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OKPY HOCTSAM

https://m.edsoo.ru/d2151a62

KonrtponbHas pabora o teme

bubmuoreka [JOK

92 "y é
HIbtH quHpeXerHBHHK?’ https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPYKHOCTBIO
[ToBTOpEeHME M 000OIIIEHNE.
Pemenue 3amau,
93 AILTIOCTPUPYIOIIUX CBI3U bubnmorexa [IOK
prpyrott https://m.edsoo.ru/74d89ab9
MEXy pa3TuIHBIMU TEMAMHU
Kypca
[ToBTOpEeHME B 000OIIIEHNE.
Pemenue 3amay,
94 WIIIOCTPUPYIOMINX CBSI3H bubnmorexa [IOK
pHpyIom https://m.edsoo0.ru/6d05bcd8
MEXTy pa3TUIHBIMU TEMAMHU
Kypca
[ToBTOpEeHME M 000OIIIEHNE.
Pemenue 3anay,
95 WLTIOCTPUPYIOLINX CBA3KU bubnmorexa [IOK
prpyrott https://m.edsoo.ru/51013847
MEXy pa3TUIHBIMU TEMAMHU
Kypca
[ToBTOpEeHME M 000OIIEHNE.
Pemenue 3anay,
96 ALTIOCTPUPYIOIIUX CBI3U bubnmorexa [IOK
prpyrott https://m.edsoo.ru/248181a0
MEXy pa3IuIHBIMU TEMAMHU
Kypca
[ToBTOpEeHME M 000OIIEHNE.
Pemenune 3anay,
bu6nmmoreka [JOK
97 WUTIOCTPUPYIOIINX CBS3H

MCKAY pa3JInYHbIMU TCMaMU
Kypca

https://m.edsoo.ru/dad15fdc
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[ToBTOpeHue u 060061IEHNE.
Pemenne 3amau,

98 WLTIOCTPUPVIOIINX CBI3U 1 bubmorexa LHOK
pHpYyIot https://m.edso00.ru/6a69702b
MEXIY pa3IuyHbIMH TEMAMHU
Kypca
[ToBTOpenue u 060061IIEHNE.
Pemenne 3amauq,
99 WTIOCTPUPVIOMINX CBI3U 1 bubmorexa LHOK
pHpYIom https://m.edso00.ru/0f5b4b87
MEXIY pa3IuYHbIMH TEMAMHU
Kypca
[ToBTOpeHue u 0600IIEHNE.
Pemenwne 3amauq,
100 WLTIOCTPUPVIOIINX CBI3U 1 bubmorexa LOK
pHpYIoI https://m.edsoo.ru/7942fc3c
MEXAY pa3InYHbIMH TEMAMH
Kypca
101 Hrorosas KOHTpOIBHASA | bubnnorexa [JOK
paborta https://m.eds00.ru/c2695¢10
[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
102 WUIIOCTPUPYIOIINX CBI3U 1 buGnnorexa LIOK
prpyIoi https://m.edsoo.ru/b4981045
MEXIY Pa3TUuIHBIMA TEMaMH
Kypca
OBIIEE KOJIMYECTBO HACOB 102

[10 [TIPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Konrtpoasnbie | IlpakTtuuyeckue Aara uuppoBbIe
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
| Cunyc, KOCHHYC, TAHTE€HC | bu6nuoreka [JOK
yrioB ot 0 go 180° https://m.eds00.ru/33005d2b
OcHoBHOE
2 TPUTOHOMETPUUECKOE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/aba8dd52
TOIECTBO
3 ®opMyIIbl IPUBEIECHUS 1 bubmmorexa [TOK
pMYy PHBEA https://m.eds00.ru/98813486
bubmuorexka [JOK
4 o 1
OPMYJIB! IPHBCACHIA https://m.edsoo.ru/e00324ad
5 PelreHne TpeyroibHUKOB. 1 bubnuoreka [IOK
Teopema KOCHHYCOB https://m.edsoo.ru/9738e456
6 Pemenne TpeyroibHUKOB. 1 bubnuorexa [JOK
TeopeMa KOCUHYCOB https://m.edsoo.ru/d934a6e6
bu6mmorexa [IOK
7 Teopema cunyco 1
peMa CHIHYCOB https://m.eds00.ru/820ebf06
bu6mmorexa [IOK
8 T 1
copemMa CHiycon https://m.eds00.ru/000dd68f
Pemenne nmpaktnueckux 3anad
9 C UCIIOJIb30BAHUEM TEOPEMBI 1 bubmuorexa [JOK
KOCUHYCOB U TEOPEMBI https://m.edsoo.ru/da65db4c
CHUHYCOB
10 Pemenne npakrnueckux 3agad 1 bubnnorexa [JOK
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C UCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBbI
CHUHYCOB

https://m.edsoo.ru/ed170337

Pemenue npaktuueckux 3amay
C UCIIOJIb30BAaHUEM TEOPEMBI

Bbu6nuoreka [JOK

i KOCHHYCOB Y TEOPEMBI https://m.edsoo.ru/fd237192
CHHYCOB
Pemenne npaktuueckux 3agad

12 C UCIOJIb30BAHUEM TE€OPEMBI bubnmnoreka [JOK
KOCHHYCOB Y TEOPEMBI https://m.edso0o.1ru/66b247d5
CHHYCOB
Tpuronomerpuueckue

13 bopMyIIBI IS TII0IIA TN bu6nuorexa [IOK
TPEYroJbHUKA, https://m.edsoo0.ru/009bf17e
napasuiesorpaMma
Tpuronomerpuueckue

14 (bopMyIIBI IS TIJIOIIA TN bubnunoreka [IOK
TpEYyroiabHUKa, https://m.edsoo.ru/3479efa2
napajuiesorpaMma
Tpuronomerpuueckue

15 (bopMyIIbI 115 M0 TU bubnumoreka [IOK
TpEYroiabHUKA, https://m.edsoo.ru/c9e4273f
napaenorpaMma
Tpuronomerpuueckue

16 dbopMyIIbI 171 TIOIATT bubnnorexa [JOK
TpEYroabHHKA, https://m.edsoo.ru/35e8ab1f
napasenorpaMma

17 ®opmyna ['epona bubmorexa HOK

https://m.edsoo.ru/ad8e¢9d59
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https://m.edsoo.ru/66b247d5
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bu6mmoreka [IOK

18 o r
OpMyra T epoHa https://m.edsoo.ru/8fb80467
bu6mmorexa [IOK
1 o r
? OpMyIa 1 epora https://m.edsoo0.ru/03b9324c¢
®opMyna miomanu
20 BLHII) K};IOFO taa bubmmoreka [IOK
y . https://m.edsoo0.ru/e20462b0
YEeThIPEXYTOJIbHUKA
dopMyna mIomaan
71 BBII'II) K};IOFO 8 bu6mmorexa [IOK
Y . https://m.edsoo.ru/1b3f8284
YEeThIPEXYTOJIbHUKA
2 KonTponbHas padbora no teme bubmmorexa [IOK
"Pemienue TpeyroibHUKOB" https://m.edsoo0.ru/71316455
3 Xopab!l ¥ MoJ00HbIE bubnuoreka [IOK
TPEYTOJABHUKHU B OKPYKHOCTHU https://m.edsoo.ru/deeSb11d
24 Teopema o npon3BeeHUN bubnuorexa [JOK
OTPE3KOB XOPI https://m.eds00.ru/9a6b9583
25 Teopema o npousBeIeHUN bu6mmorexa [IOK
OTPE3KOB XOPJ https://m.eds00.ru/3280910d
2% TeopeMsl 0 IPOU3BENECHUU bubnuoreka [IOK
OTPE3KOB CEKYIIHUX https://m.edsoo.ru/7c74ebdb
7 TeopeMsl 0 MPOU3BENCHUN bubnuorexa [JOK
OTPE3KOB CEKYILIUX https://m.edsoo.ru/ccdb3092
)3 Teopema o kBajpare bu6nmorexa [IOK
KacaTeJIbHOU https://m.edsoo.ru/3cde33ca
29 Teopema o kBaznpare bubnuoreka [IOK
KacaTeJIbHOU https://m.edsoo.ru/d6df6c82
30 Teopembl UeBnl 1 MeHenas bubmorexa HOK

https://m.edsoo.ru/f2218dfa
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bu6mmoreka [IOK

31 Teopemet Hepbt 1 Menenas https://m.edsoo.ru/a463clbc
bu6mmorexa [IOK
32 Teopenr Hener it Mertenas https://m.edsoo.ru/ela81aa9
bu6mmoreka [JOK
33 Homstie o romorerin https://m.edsoo.ru/14e6241fd
14 KonTtponbHas pabora o teme bubnumoreka [IOK
"TTomo6ue TpeyroibHUKOB" https://m.edsoo0.ru/15177855
YpaBHeHUE NpAMOil Ha
IJIOCKOCTH. YTJIOBOM BuGmrorexa [OK
33 KOIpHIHEHT i CBO6OHHE’H71 https://m.edsoo.ru/2dcfad6b
YJIeH, UX TEOMETPUUYECKUI
CMBICI
YpaBHeHue npsamoit Ha
IJIOCKOCTH. YTJIOBOM BuGmrorexa [OK
36 KOIpHIHEHT i CBO6OHHE’H/I https://m.edsoo.ru/fa4fb1b3
YJIeH, UX T€OMETPUYECKUI
CMBICII
[TapannenbHOCTD U
37 MIEPIIECHIUKYIISIPHOCTD IIPSAMBIX bubmuorexa [JOK
(uepe3 yrioBoi https://m.eds00.ru/6d686658
K03 puLeHT)
bu6mmoreka [IOK
38 YPaBHCHHE OKPYIKHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceyeHui
39 OKPYKHOCTEH U MPAMBIX B bubmorexa HOK
https://m.edsoo.ru/36de713a
KOOpAMHATAX
40 Haxoxxnenne nepeceueHuit bubnuorexa [HOK

OKPYXHOCTEHN U MPAMBIX B

https://m.edsoo0.ru/5777b234
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KOOpAMHATax

®dopmyJiia pacCTOSIHUS OT

bu6nmoreka [JOK

4 TOYKH J10 TIPSIMOU https://m.edsoo.ru/5ffdeecd
[Tmomaaer napamienorpamMmma B
42 KooplgniaTa)z HOHHTI/IIG) 00 bubmorexa LHOK
. https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHOM TUIOLIAAN
[Ipumenenne merona
43 KOOpPJIMHAT B PAKTUYECKU- bubnnorexa [JOK
OPHUEHTUPOBAHHBIX https://m.edsoo.ru/7b10a3as
reOMETPUUYECKUX 3a/lavax
44 KonTponbhas padbota no teme bub6mmoreka [IOK
"Meton koopauHaT" https://m.edsoo0.ru/b1271082
bu6nuoreka [JOK
45 Bexropet Ha miockocTH https://m.edsoo.ru/bd9a630e
Cio’)keHHE ¥ BEIYUTAHUE
46 BEKTOPOB — IIPaBUJIa bu6mumorexa [IOK
TPEYTOJIbHUKA U https://m.edsoo.ru/193ca346
napajuiejorpaMmma
CIi0’)keHHE U BBIYUTAHUE
47 BEKTOPOB — IIPaBUJIa bu6nuorexa [IOK
TPEYrOJbHUKA U https://m.edsoo.ru/01d8ebal
napajuiesorpaMmma
43 YMHOKEHUE BEKTOpA Ha bubnnorexa [JOK
YUCII0 https://m.edsoo.ru/e540d478
bu6mmoreka [IOK
49 Koopaunarer sekropa https://m.eds00.1ru/2278518f
50 Cl0’)keHHE U BBIYUTAHUE bubmmorexa [IOK

BCEKTOPOB, YMHOKCHHUC

https://m.edsoo.ru/c492667b
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BEKTOpa Ha YHCJIO B
KOOpJIMHATAX

CioXeHue U BEIYUTAHUE
BEKTOPOB, YMHOKCHHE

bu6nuoreka [JOK

51
BEKTOPA HA YUCIIO B https://m.edsoo.1u/2560ab87
KOOpAMHATAX
5) [IpuMeHeHNE BEKTOPOB B bubnuoreka [IOK
¢dusnke, HEHTP Macc https://m.edsoo.ru/1¢cfb8928
[Tonsitue o 6asuce (Ha
bu6mmorexa [IOK
53 MJI0CKOCTH). Pa3noxenus
https://m.eds00.ru/757b9b30
BEKTOPOB 110 0a3ucy
[Tonsatue o 6a3uce (Ha
bu6mmoreka [IOK
54 MJI0CKOCTH). Paznoxxenus
https://m.edsoo.ru/cfe5295e
BEKTOPOB 110 0azucy
[TonsTue o 6a3uce (Ha
55 MI0CKOCTH). Paznoxenus bubmmorexa [TOK
' https://m.edsoo.ru/e1a50237
BEKTOPOB 10 0azucy
CkansipHO€ ITPOU3BEIECHNE
56 BEKTOPOB, T€OMETPUYECKUN bu6nuoreka [IOK
CMBICJI ¥ BBIPAXKEHUE B https://m.edsoo.ru/atb9a2a0
JIEKapTOBBIX KOOpJAMHATAX
57 JucTpuOyTUBHOCTD bubnuoreka [IOK
CKaJIAPHOIO MPOU3BEACHHUS https://m.edsoo.ru/Obcd3387
58 CkansipHOe MpOU3BEICHUE 1 bubnuorexa [JOK
MPOELUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHne CKasIpHOIo
bu6nuoreka [JOK
59 IIPOU3BE/IEHUS BEKTOPOB JJIsi

HaxXO0XXACHUA OJIMH U YIJIOB

https://m.edsoo.ru/9d7b1240
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[IpuMeHeHne cKasIpHOTO

bu6mmorexa [{OK

60 MIPOU3BEICHUS BEKTOPOB IA
POM3BEA POB 2t https://m.eds00.ru/99791584
HaxXO0XJACHUA JIJIMH U YIJIOB
[IpuMeHeHne CKaIsIpHOTo
61 MIPOU3BEICHUS BEKTOPOB IS buGnnorexa [IOK
p A poB 1 https://m.edsoo.ru/894c¢1248
HAXOKJICHUS JITUH U YTJIOB
Pemienne reomeTpuueckux
62 3a7a4 C IIOMOIILIO CKAJIIPHOI'O bubnnorexa [IOK
a m p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemienune reomeTpudyecKux
63 3a7la4 C IIOMOIIBIO CKAJISIPHOI'O bubnmorera [IOK
8 B p https://m.edsoo.ru/75a5e4a7
MIPOU3BECHUS
64 KonTponbhas pabota no teme bubnuorexa [JOK
"BekTops!" https://m.edsoo0.ru/55678a9d
[IpaBunbHbBIE
65 MHOTOYTOJbHUKHU Bubmorexa LIOK
y ’ https://m.edsoo.ru/5a4341db
BBIUHCIIEHUE UX DJIEMEHTOB
IIpaBunbHbBIE
66 MHOTOYTOJbHHUKHU Bubmorexa ITOK
Y ’ https://m.eds00.1u/2517463d
BBIUHUCIIEHUE UX DJIEMEHTOB
[IpaBuibHBIE
67 MHOT'OYTOJbHUKHU bubmorexa LIOK
y ’ https://m.edsoo.ru/9f7cc71d
BBIUHUCIIEHUE UX DJIEMEHTOB
[IpaBunbpHBIE
68 MHOT'OYTOJIbHUKHU bubmorexa LHOK
y ’ https://m.edsoo.ru/al6f6e98
BBEIUHCJIEHUE UX DJIEMEHTOB
bubanorexa IIOK
69 Yucino m 1 1juHa OKPYKHOCTH nosmoreka L

https://m.edsoo.ru/78b4dc48
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bu6mmoreka [IOK

70 Y
HCIIO Tt | ZITHHA OKPYZKHOCTH https://m.edsoo.ru/825e73¢7
71 JImHa yTH OKpY>KHOCTH bubnmorexa LIOK
y Py https://m.eds00.1ru/3¢298319
bu6mmoreka [JOK
2
7 Jlmana tyru OKpyKHOCTH https://m.edsoo.ru/4eb621fb
bu6nuoreka [JOK
73 P
aJMaHHasi Mepa yria https://m.edsoo.ru/d3b68dca
bu6nuoreka [JOK
74 P
aJlaHHas Mepa yria https://m.edsoo.ru/e97f0369
IImomans Kpyra u ero
75 aneMH::HITLOB ?c};KTo au bubmorexa LIOK
p https://m.edsoo.ru/b73a7f0b
CErMeHTa)
IImomane kpyra u ero
76 BHCMIgHi[OB 1(DgeKTo au bubmmorexa LIOK
p https://m.edsoo.ru/10a2b760
CErMeHTa)
IInomane kpyra u ero
77 3neMI:HIT[0B }g(?]eKTO au bubmmoreka LIOK
p https://m.edsoo.ru/0d98bb54
CErMeHTa)
Brraucnenue nepumMeTpoB u
78 wiomanent ¢puryp, bubnuotexa [JOK
BKJIIOYAIOIIUX DJIIEMEHTBI https://m.edsoo.ru/1f673d06
Kpyra
Brruncnenue nepumeTpoB u
79 iomazaei ¢uryp, bubnuorexa [JOK
BKJIIOYAIOIIUX DJIIEMEHTBI https://m.edsoo.ru/adbcd171
Kpyra
20 KonTponbhas no reme "J{nnHa bubmmoreka [IOK

OKPY’KHOCTH ¥ ITUIOLIAJb

https://m.edsoo.ru/0353e638
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Kkpyra"

81 LentpanbHasi cuMMeTpus bubmmorexa [TOK
p p https://m.edsoo.ru/e63{f82
2 LenTpanbHO-CUMMETPUYHBIE bubmoreka [JOK
burypst https://m.edsoo.ru/5dbbfd1f
bu6nuoreka [JOK
I1
83 OBOpOT https://m.edsoo.ru/a59548ae
bu6nuoreka [JOK
84 0]
cepat CHMMETPIA https://m.edsoo.ru/de5f1903
[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
85 WUTIOCTPUPYIOIIHNX CBS3H bubmorexa HOK
prpyrot https://m.edsoo.ru/46bcel28
MEXIY Pa3TuIHbIMH TEMaMH
Kypca
26 Durypsl, CHMMETPUYHBIE bu6nuoreka [IOK
OTHOCUTEIBHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
bu6nmoreka [JOK
n .
87 APAVICTILHBIH EPEHOC https://m.edsoo0.ru/3b681983
28 ITonsATrE TBUXKEHUS U €TO bubmmoteka [JOK
CBOMCTBaA https://m.edsoo.ru/4bda89ea
bu6mmorexa [IOK
89 P
aBCHCTBO GUryp https://m.edsoo.ru/aba7d464
[IposiBiieHUS CHMMETPHUH B
90 MIPUPOJIC, )KUBOITUCU bubmorexa HOK
PHPOAC, ’ https://m.edsoo0.ru/92b823fd
CKYJIBIITYpPE, apXUTEKTYype
01 KoMnoszuiuu nBMKeHUH bu6mmorexa [IOK
(mpocreiinue TpuMepHI) https://m.edsoo.ru/2a4a2ba8
92 [ToBTOpeHUe u 06001IIEeHHE. bubmmoreka [JOK
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Pemenne 3amau,
WJUTIOCTPUPYIOIINX CBS3U
MEXK]ly pa3IMuYHbIMU TEMaMU

Kypca

https://m.edsoo.ru/efefea93

93

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIINX CBSI3H
MEX1y Pa3InIHbIMU TEMaMHU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/c58e409¢

94

[ToBTOpenue u 06o0IIeHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIINX CBSI3H
MEXKTy Pa3InIHBIMU TEMAMHU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/54d14267

95

[ToBTOpenue u 06o0IIEHNE.
Pemenne 3amau,
WILTIOCTPUPYIOIINX CBSI3H
MEXKTy Pa3InIHBIMU TEMaMHU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/a78455¢5

96

[ToBTOpEeHue u 06001IEeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBA3H
MEXY Pa3IMYHbIMU TEMAMU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/2e7695cf

97

[ToBTOpEeHue u 06001IEHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBA3H
MEX]Y Pa3IMYHbIMU TEMAMHU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/6383d98a
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[ToBTOpeHue u 060061IEHNE.
Pemenne 3amau,

98 AILTIOCTPUPYIOIIHNX CBI3H 1 bubmmorera [TOK
prpyrott https://m.eds00.ru/89¢5365f
MEXIY pa3IuyHbIMH TEMAMHU
Kypca
[ToBTOpenue u 060061IIEHNE.
Pemenne 3amauq,
99 AILTIOCTPUPYIOIIHNX CBI3H 1 bubmmorera [TOK
PHPYIOT https://m.edsoo.ru/0Odcedafl
MEXIY pa3IuYHbIMH TEMAMHU
Kypca
[ToBTOpeHue u 0600IIEHNE.
Pemenwne 3amauq,
100 AILTIOCTPUPYIOIIHNX CBI3H 1 bubnmorera [IOK
prpyrott https://m.edsoo.ru/27b735¢9
MEXAY pa3InYHbIMH TEMAMH
Kypca
101 Hrorosas KOHTpOIBHASA | bubnnorexa [JOK
paborta https://m.edso0.ru/073bef5d
[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
102 WUIIOCTPUPYIOIINX CBI3U 1 buGnnorexa LIOK
pHpyIott https://m.edsoo.ru/1852817¢
MEXIY Pa3TUuIHBIMA TEMaMH
Kypca
OBIIEE KOJIMYECTBO HACOB 102

[10 [TIPOT'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBI

7 KJIACC

Kox
MpoBepsieMor
0 pe3yJbTara

HpOBepﬂeMble NPEeAMETHBIC PE3YJIbTATHI OCBOCHUSA OCHOBHOI1
06pa30BaTeJ’leOﬁ nporpamMmmsbl OCHOBHOI'O 061]1(')1"0 06pa303a}mﬂ

6

I'eomerpus

6.1

PacrioznaBath uW3y4YeHHbIE Te€OMETpUYECKHE (UTYpBl, ONpeneisITh HX
B3aMMHOE  DACIOJIOKEHHE, H300paxaTb TreoMeTpudeckue  QUrypsl,
BBITIOJHATH YEPTEKU MO YCIOBHIO 3aauu. M3MepATh THUHEWHbIE U YTIOBHIE
BEeNIMYMHBL. Pemars 3aaud Ha BBIYUCICHHE UIMH OTPE3KOB M BEJIIMYUH
yTJIOB

6.2

Jenate rpyOyl0o OLIEHKY JMHEMHBIX U YTIJOBBIX BEJIWYHH IPEAMETOB B
peaNbHON KHU3HHU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmuare paszMepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUYUHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMETPUICCKUM 3aJa4aM

6.4

ITonp30BaThCA IpHU3HaKaMu PpaBCHCTBA TPCYTIOJIbHUKOB, HWCIIOJb30BATH
IIPU3HAKU U CBOMCTBaA paBHO6eI[peHHBIX TPCYTOJIbBHUKOB TIpH PCHICHUUA
3aaad

6.5

[TpoBOAUTH JOTHYECKHE PACCYKIACHHS C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
TeopeM

6.6

[Tonp30BaTbCsl NMpU3HAKAMU PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJUaHbl, IPOBEACHHOW K THUIOTEHY3€ HPSIMOYIOJBHOTO
TPEYrOJIbHUKA, B PEILIECHUH N'€OMETPUYECKUX 3a1a4

6.7

OnpenensaT NapauIeNbHOCTh NPSIMBIX C IIOMOIIBIO YIJIOB, KOTOpbIE
oOpa3zyer ¢ HUMH cekymasd. OnpeaensTe NapalyIeIbHOCTh HPSIMBIX C
IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM IIPSMOM 10 TOYEK APyTron
IpsIMOI

6.8

Pemrate 3agaun Ha KjaeT4aToOM 6yMare

6.9

HpOBOlII/ITB BBIYHUCJIICHUA W HaXOAUTb 4YHUCJIIOBBIC U 6y1<BeHHI)Ie 3HA4YCHUA
YIJIOB B TCEOMCTPHYECCKHUX 3agadax C HCIIOJb30BAHUEM CYMMBI YIJIOB
TPEYTrOJbHUKOB U MHOI'OYI'OJIbHHUKOB, CBOJMCTB YTJIOB, O6pa30BaHHBIX pu
MepeceUCHNn ABYX napaJiiCJIbHBIX MpAMBIX CGKyH.IGfI. Pemrate
MPAKTUYCCKUC 3a1aY1 Ha HAXOKACHUC YTIJIOB

6.10

Brnagerp moHsATHEM TIeOMETPUYECKOrO0 MeCTa TOYEeK. YMETh ONpeAessiTh
OHCCEeKTpUCY YIVIa M CEepeAUHHbIA MEPHeHIUKYISIp K OTpPe3Ky Kak
reOMEeTPHUYECKHUE MECTa TOUEK




6.11

@opMyIMpPOBATH ONPEAECICHUS OKPY>KHOCTH M KpyTra, XOpAbl U JHAMETPA
OKPYKHOCTH, IIOJIb30BAaTbCA MX CBOWCTBAMH. YMETb IPUMEHATh OTH
CBOICTBA IIPU PELICHUH 33124

Bianers moHATHEM ONHMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYXKHOCTH, YMETh
HaxonuTh €€ 1eHTp. [lonp3oBaThes pakTaMu 0 TOM, UTO OMCCEKTPHCHI YIIIOB

6.12 TpPEeyrojbHUKa MEPECeKaloTCs B OJHOM TOYKE, U O TOM, YTO CEpEeIUHHbIE
NEPIECHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJHOU TOUKE
Bianers noHATHEM KacaTeNbHOU K OKPYKHOCTH, I10JIb30BATHCSI TEOPEMOU O
6.13 NEPIEHIUKYJIIPHOCTH KacaTeIbHOW M paauyca, MPOBEAEHHOIO K TOUYKE
KacaHus
6.14 [Tosnb30BaTbCs MPOCTENIIMMH N'€OMETPUYECKUMHU HEPABEHCTBAMHU, IIOHUMATh
’ UX NPaKTUYECKUI CMBICII
6.15 ITpoBOAUTE OCHOBHBIE TEOMETPUYECKUE TIOCTPOCHUS € IOMOLIBIO HUPKYJISA U
’ JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUsI OCHOBHOI
NpoBepsieMor .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
0 pe3yJabTarTa
6 I'eomerpus
6.1 PacriozHaBaTh OCHOBHBIE BHIBI YETBIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
' II0JIb30BaThCS UX CBOMCTBAMU IPU PEIIEHUHU I'€OMETPUUECKUX 3aa4
60 [IpumeHsTh CBOMCTBAa TOYKM IEPECEUEHMs] MEIUaH TPEYrojbHUKa (LeHTpa
' Macc) B peLIEHHH 33714
Bnagets nonsTHeM cpelHEl JMHUU TPEYTOJbHUKA U TpaleluH, IPUMEHATh
63 UX CBOMCTBAa NpU pEUIEHMM Te€OMETpUYecKuX 3ajgad. llonbp3oBaThbes
' teopemort dajieca U TEOPEMOH O MPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATH
UX JUIsl pEIICHUs IPaKTUUECKHX 3a]a4
6.4 [IpumensaTh  mpu3HaKM  1M0oxOOUS  TPEYroJAbHUKOB B PELICHUU
' TFEOMETPUUYECKUX 3a7a4
[Tonb3oBarbest Teopemoit Iludaropa ans pemieHus TeOMETPUYECKUX U
6.5 IIPAKTUYECKHUX 3a7ad. CTpOUTh MaTEMaTHYECKYI0 MOJENb B IMPAKTHYECKHUX
' 3a/la4ax, CaMOCTOSITENIBHO JEJIaTh 4YepTEX M HAXOJUTh COOTBETCTBYIOIIHE
JUITMHBI
Brnagerp mnoHATHMSMU CHUHYCAa, KOCHHYyca M TaHI€HCa OCTpPOro yria
6.6 OpPSIMOYTOJIBHOTO TpeyrosibHUKa. [lonb30BaTbecs ATUMH MOHSATHSAMHU  JUIS
pEIICHHs TPAKTUYECKUX 3aa4
6.7 Boraucnare (pa3nuyHbpIME crioco0amMu) TUIONAAb TPEYToJbHUKA U MJIOIA U

MHOTOYTONBHBIX (Uryp (TMONB3YsACh, TI/Ie€ HEOOXOAUMO, KAIBKYJISTOPOM).




[IprMeHATH MOTyYEHHBIE YMEHHS B IPAKTUYECKHUX 3a/1a4ax

Brnagerr NOHATHUSIMM BIMCAaHHOIO M HCHTPAJIbBHOI'O YyIJla, HCIIOJIb30BATh

6.8 TEOpPEMbI O BIMCAHHBIX yIJax, YriaX MEeXIy XOpAaMHu (CEeKyIIMMH) U yrie
MEXy KacaTeJIbHOW U XOpAOU IPU PEIICHUH N'€OMETPUYECKUX 3a1a4
6.9 Bragets NOHATHEM ONHCAaHHOTO YETHIPEXYTOJIBHUKA, NIPUMEHATh CBOMCTBA
' OIMCAHHOTO YETBIPEXYTOJIbHUKA IIPU PELLIEHUH 3a4a4
[IpumeHsTh MOTyUYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKue
6.10 MOJIEIN JUIsl 3a/ad peaJlbHOM JKM3HU U TPOBOJUTH COOTBETCTBYIOLIUE
’ BBIUUCIICHUS] C NPUMEHEHUEM I0J00UsAN TPUTOHOMETPUH (TOJIB3YACh, TIe
HE0OXOAMMO, KATBKYJIATOPOM)
9 KIIACC
Ko .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMor

0 pe3yJibTaTa

o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUUYECKHE (YHKIMHU OCTPHIX YIJIOB, HAXOOUTh C UX
IOMOIIBIO  PA3JIUYHBIE  AJIEMEHTHl  MPSIMOYTOJBHOI'O  TpPEyrojbHHUKa
(«pemieHre MPSIMOYTOJBHBIX TPEYroJbHUKOBY). HaxomuTh (¢ momoIibro
KaJIbKYJISATOPA) UTMHBI U YTJIbI U1 HETAOINYHBIX 3HAUEHUH

6.2

[Tonb30Batbes popMyaamMu NpUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJIECTBOM TUISE HaXO0XKJICHUS COOTHOIIIEHUH MEXIY
TPUTOHOMETPUUECKUMHU BETMUYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKICHHSI Pa3JIMYHBIX
3JIEMEHTOB TPEYTroJbHUKA («pEIIeHHE TPEYTOJbHUKOBY), IPUMEHATh UX HPU
peLIEHUN TEOMETPUYECKUX 3a1a4

6.4

Bnagers moHATHAMH — mpeoOpa3oBaHMsS — MOAOOMS, COOTBETCTBEHHBIX
2MeMEHTOB MOA00HBIX (uryp. I[lomb3oBaTbess CBOWMCTBAMH — TOI00MS
NPOM3BOJBHBIX (HUTYp, YMETh BBIYHCIATH JUIMHBI M HAXOJUTH YIJBl Y
no100HbIX uryp. [IprumeHsTh cBOWCTBA MOA00MS B MPAKTUUECKHUX 3a/1adax.
YMeTh NPUBOAUTE MPUMEPHI NOJOOHBIX (PUTYDP B OKPY’KAIOLIEM MUpE

6.5

[Tons30BaTbcst  TeopeMamMu O  TPOUBBEACHUU  OTPE3KOB  XOpA, O
MPOU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHON

6.6

[Tonp30BaThCsl BEKTOpaMH, MOHUMATh WX T'C€OMETPUYCCKHA U (DU3NUYECKUIA
CMBICT, IPUMEHSTh UX B PEHICHUH T'€OMETPUYECKUX U (PU3UYECKHX 3aad.
[IpumeHATH CKaNIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKACHUS JUIMH U
YIJIOB

6.7

ITonw30BaThCA MCTOJAOM KOOPpAMUHAT HaA INIOCKOCTHU, IPUMCHATL C€Iro B
PEIICHUHU I'COMCTPHUUCCKUX U ITPAKTHYCCKUX 3aaq




Brnaners moHATHSAMU TPaBUILHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI JYyTU OKPY>KHOCTH ¥ PaJMaHHON Mephl YIJIa, YMETb BBIYHCIATH

08 IWIOmaab Kpyra M ero dvacreid. I[IpMMEHSTh MOJy4YEeHHBIE YMEHHS B
IPAKTUYECKHUX 3a]a4ax
6.9 Haxomuts oCM WM HEHTPHI CHMMETPUH (GUTYP, TPUMEHSTH JIBHKECHHS
' TUIOCKOCTH B MIPOCTEUIIINX CITydasix
[IpuMeHSATh TOTyYCHHbBIE 3HAHHS HA MPAKTHKE — CTPOMTh MaTeMaTHYECKHE
6.10 MOJICNM ISl 33724 PEATbHOW JKU3HU U TPOBOIUTH COOTBETCTBYIOIIHE

BBIUUCJICHHSI C TPUMEHEHHUEM IOA00USIH TPUTOHOMETPUUYECKUX (YHKITUI
(TmoB3ysICh, T HEOOXOIUMO, KaTbKYJIISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMbIi 3J1€MEHT COACPKAHUS
6 ['eomeTrpus
HavanbpHple moHATHS reoMmerpuu. Touka, IpsiMas, OTPE3OK, Jyd. Yroi. Buasl
6.1 yriioB. BepTukanbHble M CMexHbIE yribl. buccekrpuca yrima. Jlomanas,
MHOTOyrojbpHUK. [[apamienbHOCTh U NEPIEHANKYIIIPHOCTD IPSIMBIX
6.2 Cummerpuunsle ¢urypbl. OCHOBHBIE CBOWCTBa OCeBOM cummeTpuu. [Ipumepsl
' CHMMETpPHH B OKPYIKAIOILIEM MUPE
6.3 OCHOBHBIE IOCTPOCHHUS C MOMOILBIO TUPKYJS U JIMHEHKU. TpeyronbHuK. Bricora,
' Me/naHa, OMCcCeKTpHca, UX CBOMCTBA
6.4 PaBHOOEIpeHHBII U paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroibHUKA
6.5 CBoiicTBa M NpHU3HAKU pPaBHOOEIPEHHOrO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
' TPEYroJIbHUKOB
6.6 CBoiicTBa M MNPU3HAKK NapajuIeNbHBIX NpsAMbBIX. CyMMa yIJIOB TpEyrojbHUKA.
' BHemHue yriiel TpeyrojbHUKa
[IpssmoyronbHbIli  TpeyronbHMK.  CBOMCTBO  MeQuaHbl  HPSIMOYTOJIBHOTO
6.7 TPEYroJIbHUKA,  NpOBEAEHHOM K  runore”ys3e. lIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYToabHBIN TPEYroabHUK C yIiioM B 30°
HepaBeHcTBa B reOMeTpUU: HEPABEHCTBO TPEYIOJBHHMKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, Teopema O OosblieM yrie H OOJbIIEH CTOPOHE TPEyroJibHUKA.
[lepnieHUKyIISp U HAKJIIOHHAS
6.9 I'eomeTpryeckoe MECTO TOYEK. buccekTpuca yriia U CepeJMHHbIN EPIEHIUKYIISP
' K OTpe3Ky KaK T€OMETPUUYECKUE MECTA TOUEK
6.10 OKpy’>XKHOCTb M KpYT, XOpJla U JuaMeTp, UX cBoicTBa. B3auMHoe pacronioxeHue
' OKpY’KHOCTHU M npsimoil. KacaTenbHas u cexynas K OKpy>KHOCTH
6.11 OKpyXKHOCTb, BIHCaHHass B yroji. BnucaHHas MW ONHMCaHHAsE OKPYXKHOCTHU
’ TPEyroJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
6 I'eomerpus
6.1 YerpipéxyronbHuku. [lapamienorpamm, ero npu3Haky U CBOWCTBA
6.2 [IpssmoyroapHUK, poMO, KBajipaT, UX IPU3HAKU U CBOICTBA




6.3 Tpaneuusi, paBHoOOKasi Tpamenus, €€ cBOiicTBa W mnpu3Haku. lIpsamoyrosbHas
’ Tpanenus
6.4 Meton ynBoenuss memuanbl. LlenTpanbHas cummerpuss. Teopema @aneca u
' TEOpeMa O MPONOPLUOHATIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TpeyrojbHUKa U Tpaneuud. LleHTp macc TpeyroipHuKa
6.6 [lomoOue TpeyronmbHUKOB, KodpdumueHnt moxodbus. Ilpusnaku nomoOHs
’ TpeyrojabHUKOB. [IpuMeHeHne noaoous npy peleHu NpakTHYeCKuX 3a/1a4
6.7 DopmyIibl U1 IUIOINAAN TPEYTOJIbHUKA, TapauieorpaMma, poM0a 1 Tpanenuu
6.8 CroiicTBa Twiomaaeit reomerpudeckux Guryp. OTHOIIEHHE TIIOMAAeH TOT00HBIX
' buryp
6.9 Bpluucnenue 1momaneid TPEYroJbHUKOB M MHOIOYIOJBHHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenne Teopemsr Ilucdaropa mnpu pemieHun
' IIPAKTUYECKUX 3a7a4
CuHyCc, KOCHHYC, TaHI€HC OCTPOro yrija MpsSMOYTOJbHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. TpHUroHOMeTpuueckue (QyHKIUN
yrioB B 30°, 45° u 60°
6.12 BrucanHble M IEHTpanbHbIE YIJbl, YTOJ MEXAY KacaTeIbHOW U XOpAOW. YTJIbI
' MEX1y XOpJaMH U CEKYLIUMHU
6.13 BriucanHble ¥ ONUCAaHHBIE YETHIPEXYTOJIBHUKHU
6.14 B3aumHoe pacnonoxenue AByX okpykHocTted. Kacanue okpyxHocrei. OOmiue
' KacaTelbHbIE K IBYM OKPYXHOCTSAM
9 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COePKAHUSA
6 ['eomeTrpus
6.1 Cunyc, kocunyc, Tanreic yrioB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne TpeyronpHukoB. TeopemMa KOCHMHYCOB M TeOpeMa CHHYCOB. PemieHue
' IIPAKTUYECKUX 3aJja4d C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue moaodus. [Togodrue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NpoU3BEACHUM OTPE3KOB XOPI, TEOPEMBI O INPOU3BEACHUM OTPE3KOB
’ CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeIbHOI
Bextop, anuHa (MOIyNb) BEKTOpa, COHAIpPABIIEHHBIE BEKTOPBI, MPOTHBOIIOIOKHO
6.5 HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' ornepanuuy HaJX BEKTOpaMH. PasnojkeHue BEKTOpa IO [JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatsel Bektopa. CkansipHOo€ NPOM3BEIACHHUE BEKTOPOB, IPUMEHEHUE IS




HaXOXXACHUA OJIMH U YITIOB

I[eKapTOBLI KOOpAUWHATBI Ha IIJIOCKOCTH. ypaBHCHI/IH HpﬂMOfI U OKpPYKHOCTU B

6.7 KOOpJMHATaX, INEPECEUECHUE OKPYKHOCTEM M NpAMBIX. MeToj KoOpauMHAT U €ro
IIPUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JnuHa okpyxHocTH. I'panycHas W pajguaHHas Mepa YIJa, BBIYMCIEHUE JUIMH AYT
' OKPY>KHOCTEH
6.10 IInomans kpyra, ceKTopa, CErMeHTa

6.11

JIBI>KeHHUST TIJIOCKOCTH W BHYTpPEHHHE cuMMeTpun ¢Guryp (JIeMEHTapHbIE
npeacrasnenus). [lapamiensueiit neperoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
npoBepsieMor
0 TpedOBaHUA

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3yJbTATaM OCBOEHUSI
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh MOHATUSAMU: MHOXECTBO, ITOAMHOXECTBO, ONEpALUN
HaJl MHOKECTBAMHU; YMEHHE ONEPUPOBATh MOHIATUAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LIUKJI, IPUMEHATh UX IPU PELIECHUU 3a/ay; YMEHHE HCIOJb30BaTh
rpa¢puyeckoe TPEACTAaBICHHE MHOXECTB /Il ONUCAHHUS  PealbHBIX
IPOIIECCOB U SIBJICHUH, NIPH PEIICHUH 3aJa4d U3 IPYTHX YUeOHBIX MTPEIMETOB

YMeHHue onepupoBarh IIOHATHUAMM: OIPEACIICHHE, aKCUOMa, TeOopeMa,
JI0OKa3aTelIbCTBO;  YMEHHE  PAacloO3HaBaTb  HUCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, [PUBOJUTH IPUMEpPbl U  KOHTPIPUMEpPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUN

YMeHue onepupoBaTh MNOHATHAMM: HATyPAIBHOE YHUCIIO, IPOCTOE U
COCTAaBHOE YHUCIIO, IEIMMOCTh HATYPAJIBHBIX UUCEN, IPU3HAKU JIEJIMMOCTH,
IIeJI0O€ YMCII0, MOJYJIb YMCIIA, OOBIKHOBEHHAs JpoOb U JecsITU4YHas ApoOb,
CTaHIAPTHBIA BUJ YMUCJIA, PALMOHAJIBHOE YHUCIJIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHYECKUI KBaJIpaTHBIH KOPEHb, YMEHHUE BBIMOIHATH JEHCTBHUSA C
YUCJIaMH, CPAaBHUBATh WU YIOPSANOYMBATH YHUCIA, NPEACTABIATh YUCIA HA
KOOPJIMHATHOM MpPSAMOW, OKPYIVIATh YHUCIIA; YMEHHWE JeJaTh NPUKUAKY U
OLIEHKY pe3yJibTaTa BbIYMCICHUI

YMeHue omnepupoBaTh MOHATHUAMHU: CTENEHb C IEJbIM II0Ka3aTelleM,
apudMeTHUECKUI KBaJpaTHBII KOpEeHb, MHOTOYJICH, ainredpanyeckas Apoos,
TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYPaJbHOW CTEIIEHH OOJIbINE €INHUIIBI;
YMEHHE BBINOIHATh pacy€rsl Mo (opMynaM, MNpeoOpa3oBaHMs ILIEJIbIX,
JIPOOHO-PALIMOHATIBHBIX BBIPAKECHUN U BBIPAKCHUH C KOPHIMM, pa3jioKeHUe
MHOTrO4J€Ha Ha MHOXMHTEIM, B TOM YHCJIE C HCIOJIb30BaHHUEM (OpPMYI
Pa3HOCTH KBaJIPaTOB U KBAJpaTa CyMMbI U Pa3HOCTH

YMeHHne onepupoBaTh IMOHATUSAMM: YUCIOBOE PABEHCTBO, YPAaBHEHHE C
OJIHOM NEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOMU;
yYMEHUE pellaTh JIMHEWHble W  KBaJpaTHble ypaBHEHMs, JApPOOHO-
palUOHAIbHBIE YPABHEHMSI C OAHOM IIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHMH, TMHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U APOOHO-
paluMOHAIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM 4YHCIE IIPH
peleHun 3ajad U3 IpPYrux IPEeAMETOB M IIPAaKTUYECKMX 3a7ad; YMEHHUE
UCIIOJIB30BaTh KOOPJAMHATHYIO IHPSMYI0 U KOOPAMHATHYIO IIJIOCKOCTb IS
U300paKeHHs PeIICHU ypaBHEHUH, HEPABEHCTB M CUCTEM

YMenue omnepupoBaTh NOHATUAMU: (yHKUIUA, Tpaduk QYHKIHH, HYIU
GYHKIIUM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHMS, HaWOONbIIEC W HAWMEHbIEEe 3HaueHUs (YHKINH; YMEHHE
ONEpUPOBATh MOHATUSAMHU: IMpsiMas MPOMNOPLUUOHAIBHOCTb, JIMHEHHAs
byHkus, KkBaapaTuuHas (QyHKOuUS, oOpaTHas MPONOPIHOHATBHOCTE,
napabona, runep0oiia; yMEHUE CTPOUTH rpaduKu (YHKIIHM, UCHOIb30BaTh
rpaduku Ui OmpeAeNieHUsT CBOWCTB MPOIECCOB M 3aBHCUMOCTEH, s
pelIeHus 3a/1a4 U3 APYTrux Y4eOHBIX MPEIMETOB U pealbHON KU3HU; YMECHUE
BBIpaXaTh POPMYJIaMU 3aBUCUMOCTH MKy BEITMYUHAMU

YMeHue onepupoBaTh HMOHATHSAMMU: MOCIIEAO0BATENLHOCTD, apu(pMeTHIeCcKas
U TEeOMETpPUYECKas IIPOrpeCCHM; YMEHHE HCIIOJIb30BaTh CBOMCTBA
HOCJIEe0BATENbHOCTEH, (OPMYJIBI CYMMBI M OOIIET0 4j€HA MpPHU pEIleHUH
3a1a4, B TOM YHCIIE 337ad M3 JAPYruX Y4YeOHBIX MPEeIMETOB M peajbHOMN
KU3HU

YMeHue pemaTth 3aJaun pa3HbIX THIOB (B TOM YMCJI€ Ha IMPOLEHTHI, 10U U
4acTH, JBW)KEHUE, paboTy, IIEHy TOBAPOB M CTOMMOCTb MOKYIOK U YCIYT,
HAJIOTH, 3aJaud U3 oOO0JacTH YHpPaBICHUS JMYHBIMH M CEMEHHBIMU
¢uHaHCAMM); YMEHHE COCTABIISATH BBIPAXKECHUS, YPaBHEHUs, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHIO 3aJa4ud, HUCCIENOBATh IIOIYYCHHOE pEIICHUE U
OLIEHUBATh MPABIOTIO00HOCTD OTYYCHHBIX PE3yJIbTaTOB

YMeHue onepupoBath MOHATHSIMH: (pUTypa, TOUKa, OTPE3OK, MpsMas, JIyd,
JIOMaHas, yroJ, MHOTOYTOJNBHUK, TPEYrOJIbHUK, pPAaBHOOCAPEHHBIH U
PaBHOCTOPOHHUHN TPEYTOJILHUKH, MPSIMOYTOIBHBIA TPEyrOJIbHUK, MEIUaHa,
Ouccekrpuca u BBICOTA TPEYTrOJbHUKA, Y4eTHIPEXYTOJIbHUK,
napajuieJiorpaMm, poM0O, MPSMOYTOIBHHK, KBaJIpaT, TPANCIHsl; OKPYKHOCTH,
KpYT, KacareiabHas; 3HAKOMCTBO C ITPOCTPAHCTBCHHBIMH (DUTypaMu; YMEHUE
pemaTh 3a7add, B TOM YHWCJIEC M3 TOBCEAHEBHOW >KW3HM, HA HAXOXKICHHE
TCOMETPUYCCKUX BEIMYHMH C NMPUMEHCHHEM HW3yYEHHBIX CBOHCTB (QUTyp U
¢dakToB

10

YMeHue OomnepupoBaTh TOHSATHUSMHU: PaBEHCTBO (UTYp, PABEHCTBO
TPEYTOJIbHUKOB; TapajICIbHOCTh M TMEPHEHANKYJSIPHOCTh MPAMBIX, YTOJ
MEXy MPSIMBIMU, IEPIEHAUKYJISP, HAKIOHHAS, IPOeKLIUs, nogodue ¢uryp,
noJI00OHbIE TPEYTrOJbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKU U TMPSIMON;
yMEHHE pacro3HaBaThb pABEHCTBO, CHMMETPHIO M mojodue Quryp,
NapajyieIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX B OKPYKAIOILIEM MUPE

11

YMeHne omnepupoBaTh MOHATHIMH: JIMHA, PACCTOSIHUE, yroia (BEIMYHHA
yrijla, CHHYC M KOCHHYC yTJIa TPEYToJIbHHUKA), IUIOIIA/lb;, YMEHUE OIIECHUBATH
pa3Mepbl IPEAMETOB U OOBEKTOB B OKPYKAIOIIEM MHUPE; YMEHUE MPUMEHSITh
dbopMyIbl IepUMeTpa U IO MHOTOYTOJIbHUKOB, ATUHBI OKPY>KHOCTH H
IUIOMIAI  Kpyra, oObeMa MpPsIMOYTOJBHOTO TMapasiielenurnena; yMEHUe
NPUMEHSATh MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojabHuKa, Teopemy I[ludaropa, TPpUrOHOMETPUYECKHE COOTHOIICHUS
JUISL BBIYMCIICHUS JUTUH, PACCTOSIHUM, TIJIOIIAIEeH

12

YMenue  u3o0paxkaTh  Iockue  (GUTYpl M UX  KOMOHWHAIIWH,
NPOCTPAHCTBEHHbIE (QUTYPHl OT PYKH, C TIOMOIIbIO  UYEPTEKHBIX




HHCTPYMCHTOB H 3JICKTPOHHLIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIbBHOMY
OIIMCaHHIO

13

YMeHue onepupoBaTh MOHATUSIMHU: TMPSMOYTOJIbHAs CHCTEMa KOOPAMHAT;
KOOpPJIMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, NPOU3BEICHUE BEKTOpa Ha
YHUCJI0, CKAISIPHOE MTPOU3BEICHNE BEKTOPOB; YMEHHUE HCTIOIB30BaTh BEKTOPHI
¥ KOOPAMHATHI JJI TIPEACTABJICHHS JAHHBIX U PEHICHUS 3a7a4, B TOM YHCIIe
U3 JIPYTUX Y4EOHBIX MIPEIMETOB U PEAIbHOM JKU3HU

14

VYMmenne ONCprUpoOBaTh NOHATUAMMU! CTOJI6I/IKOBLI€ M KPYTOBBIC JUArpaMMBbI,
TaOJUIIBI, cpeHee apuMeTHIecKoe, MeuaHa, HanOoJIbIlee M HauMEHbBIIIee
3HA4YeHHs,  pa3Max  YHCIOBOrO  Habopa,  yMEHHE  H3BJICKATh,
UHTEPIIPETHPOBATh U MPEOOPA30BBIBATE HH(POPMAIIHIO, TIPEICTABICHHYIO B
TaOJMMIIaX ¥ Ha JAMarpamMmax, OTPaKAIOIIyI0 CBOMCTBA M XapaKTEPUCTHUKU
peasbHBIX TPOIECCOB W SIBIICHUI, YMEHHE pAacloO3HaBaTh H3MCHUUBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh IMOHATUSMHU: CIy4YalHBIA ONBIT  (CIoy4yallHBIN
9KCIIEPUMEHT), JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN UCX0/T) CIIy4aitHOTO
OMBITA, ClIydyailHOE COOBITHE, BEPOSTHOCTb COOBITHSA; YMEHHE HAXOIUTh
BEPOSITHOCTH CIIy4allHBIX COOBITUH B ONbITAX C PABHOBO3MOXHBIMU
JJIEMEHTAPHBIMU  COOBITHSIMM;  YMEHHME  peliaTh  3aJadyd  METOAOM
OpPraHU30BaHHOTO Mepedopa M C MCIOJIb30BAaHUEM IpaBHJa YMHOXKEHHUS,
YMEHHUE OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITUI U SABJICHHA, TOHUMATh
pOJIb  NPAaKTUYECKHU JOCTOBEPHBIX M  MAJOBEPOSITHBIX COOBITMH B
OKpY’XalollleM MHUPE U B >KM3HH; 3HAKOMCTBO C IOHSATHEM HE3aBUCUMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBLINX YUCEN U €0 POJIbI0 B MACCOBBIX
ABJICHUAX

16

YMeHue BHIOMpaTh MOAXOIAIINN M3YYEHHBIH METOJ Ul pEIICHUs 3aJauu,
IIPUBOAUTH IPUMEPHl MaTEMAaTHYECKUMX 3aKOHOMEPHOCTEW B IPUPOAE U
JKU3HM, PaACIO3HaBaTh IIPOSIBJICHUE 3aKOHOB MATEMATHMKH B HCKYCCTBE,
ONMCBIBaTh OTJEJBHBIE BBLAAKONIMECS PE3YNIbTAaThl, IOJYYEHHBIE B XOJE
pa3BUTHA MaTEMaTUKU KAaK HAyKW, NMPUBOJUTH IPUMEPBl MAaTEMaTHYECKHX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Hucna u BBIYUCICHUS
1.1 Harypanbnble u nenbie yucna. [IpusHaku 1eIMMOCTH LETBIX YUCET
12 OOBIKHOBEHHBIE M JECSATUYHBIC POOU, MPOLEHTHI, OECKOHEYHBIE MEPHOAUYECKHE
Ipobu
1.3 PannonanbeHele uncia. ApupmeTuyeckue onepanuy ¢ paliMoHaJIbHbIMU YHCIIAMU
1.4 JeiicTBuTenpHbIe Yncia. ApupMETHIECKHE OTIEPAIMHU C ICHCTBUTEIBHBIMUA YHCIAMU
15 Hpn6nH>KéHVHLIe BBIYUCIICHUS, TPAaBUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYHCIICHUM
2 Anrebpanyeckue BbIpaXXeHUS
2.1 bykBeHHbIE BbIpa)KEHUs (BBIPAXKEHUS C IEPEMEHHBIMU )
7 Crenensb ¢ nenbiM nokazaresneMm. CTeneHb ¢ pallMOHAIbHBIM Moka3zaTteneM. CBOMCTBa
' CTEeTeHH
23 MHorousneHsl
2.4 Aunrebpanueckas 1poOb
)5 Apudmernueckuii KOpeHb HaATypaJbHOH crereHu. [leiicTBus ¢ apudmeTrndaeckumMu
' KOPHSIMH HaTypajJbHOU CTEIEHU
3 VYpaBHEHUsI U HEPABEHCTBA
3.1 Llensle u poOGHO-paoHaNbHbIE YpaBHEHHUS. CUCTEMBbI M COBOKYITHOCTH YpaBHEHUI
319 Llenbie u npoOHO-palMoHalbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABECHCTB
3.3 Penrenune TeKCTOBEBIX 3amau
4 YucnoBble NOCIEA0BATENBHOCTH
4.1 ITocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEI0BATEILHOCTEH
4.2 Apudmernueckast 1 reoMerpuueckas nmporpeccuu. opmyiia cI0KHBIX IPOLIEHTOB
5 OyHKIMHU
®yHkuus, cnocoos! 3aganus Gpynkuuu. 'papuk ¢pynxuu. O6nacte onpeaencHus u
51 MHOKeCTBO 3HaueHu QyHkuuu. Hymu @ynkuuu. [IpoMexyTku 3HaKONOCTOSHCTBA.
o [TpomMexxyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHUHMMYMBbl (QYHKIHU.
HauOonpiiee n HaumeHblee 3HaueHHE GYHKIHUN HA IPOMEKYTKE
6 KoopauHatsl Ha IpsIMO U IIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckue Gpurypsl u Ux cBOicTBa
7.2 TpeyronbHuK




7.3

MHOroyrojasHUKH

7.4 OKpY’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEITMYHH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

OtkpeiThiid 6ank 3a1au ['MA: http://mathgia.ru

O6pa3zoBartenbHbIN optan https://sdamgia.ru/

OtkpeiThiii 0ank 3ananuii EI'D mo marematuke — http://mathege.ru
®denepanbHBIA EHTP UHHOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB —
http://fcior.edu.ru

®denepanbHBIN HHCTUTYT NEJarornyeckux u3Mepenuii — http://www.fipi.ru/
Cankr-IletepOyprckas akagemMus MOCTAUITIOMHOTO TI€IarOTHIECKOTO

obpazoBanus —http://spbappo.com/
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