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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3JelOB IIKOJbHOW MaTeMaTHKH,
UMEIOIINUNA CBOEH 1EIbI0 00ECeunTh M3yYeHUE CBOMCTB U pa3MEpoB (QUIYp, UX
OTHOIIGHWM ¥  B3aMMHOE pACMOJIOKEHUE, OMUPAETCs Ha  JIOTUYECKYIO,
JIOKa3aTeIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHusi reOMeTpUHU Ha YpPOBHE OCHOBHOIO
oOmiero oOpa3oBaHusl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YUUTCS MPOBOJAUTD
JIOKa3aTEIbHBIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
WUCTUHHBIC YTBEPXKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
pacCcy X JeHus «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT [PU3HAKOB,
dbopMyIupOBaTh OOPATHBIE YTBEPKICHUS.

Btopoii 1uenpi0 H3ydeHUs TE€OMETPUU SABJISIETCS HCMOJIb30BAaHUE €€ Kak
MHCTPYMEHTA IpPU PEUICHWH KAK MAaTEMaTUYECKUX, TaK W NPAKTUYECKUX 3aaad,
BCTpEUAIOIIMXCSI B  peadbHOM Ku3HM. OOydarmonuics JODKEH Hay4YUThCs
OMPENENUTh FeOMETPUUYECKYI0 (GUTypy, OMHUCATh CIOBAaMU JAHHBIA YEPTEX WU
PUCYHOK, HAWUTH TUIOMIAh 36MEJIBHOTO YYaCTKa, paCCUYUTaTh HEOOXOAUMYIO JUTHHY
ONTOBOJIOKOHHOTO KaOeys wiu Tpedyemble pa3Mephbl Tapaxa Uisi aBTOMOOWJIS.
DTOMy COOTBETCTBYET BTOpAsi, BBIUMCIUTENIbHAS JIUHUSA B U3YYEHUU T€OMETPUHU.
[Ipu peniennu 3aja4 MPaKTUYECKOTO XapakTepa OO0ydYarolIuHCS YYUTCS CTPOUTH
MaTeMaTUYECKHEe MOJIEIM PpEAbHBIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYUCJIEHUS U OLIEHUBATH aJICKBATHOCTh MOJyYEHHOTO PE3YJIbTATA.

KpaiiHe BakHO TOMYEPKUBATH CBSA3M T'€OMETPUU C APYIUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOIL30BaTh OMPEICICHUS] T€OMETPUUECKUX (PUTYDP
U TIOHATHUM, JIEMOHCTPUPOBATH MPUMEHEHHE TMOJYYCHHBIX YMEHUH B (pusnke u
TEXHUKE. OTH CBsS3M Hawbojee SApPKO BUAHBI B TeMax «BekTopb»,
«Tpuronomerpuueckne cooTHOWEeHUs», «Merox koopauHat» U «Teopema
[Tudaropar.

VYuebnniii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPa3ieiibl
conepxxkanusi: «['eomerpuueckue ¢Gurypsl M uX cBoWcTBay, «M3mepenue
F€OMETPUYECKUX  BEIUYUH», «J[eKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexkTopsi», «JIBrkenus miockocti, «IIpeodpasoBanust mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henento), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9
KJ1acce — 68 yacoB (2 Jaca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

HavaneHble nouaTHsa reomerpun. Touka, nmpsmMas, OTPE30K, Jy4d. YToia. Buasl
yrioB. BepTukaneHble ©W CMexHbIe Yriabl. buccektpuca yrna. JlomaHnas,
MHOI'OYroJIbHUK. [TapaiineapHOCTh U EPIIEHIUKYIISIPHOCTD NPSMBIX.

Cummerpuunbie  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHUH.
[IpuMepbl CUMMETPHUM B OKPYKAIOIIEM MHUDE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LMPKYJS M JIMHEUKH. TpeyroyibHUK.
Bricora, mennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOEApEeHHBIN M  PaBHOCTOPOHHUM  TpeyrojdbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpolicTBa ¥ TpU3HAKA PABHOOEAPEHHOTO TpeyrojibHHUKa. [lpu3Haku
PaBEHCTBA TPEYTIOJBHUKOB.

CpolicTBa ¥ IPU3HAKHU NapaJIeNbHbIX NPAMbIX. CyMMa yTiIOB TPEYTOJIbHHKA.
Brenrnue yribsl TpeyroibHuKa.

[IpssMOyTOJIBHBIA  TPEYTrOAbHUK. CBOWCTBO MEIHMAHBI IPSMOYTOJBHOTO
TPEYTOJbHHUKA,  MNPOBEAEHHOWM K  rumoreHy3e. [Ipu3sHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOIBHUKOB. [IpsAMOYTOJIbHBIN TPEYTOJBbHUK C yIiIoM B 30°.

HepaBeHcTBa B IreoOMETpUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopemMa O OOojbIIeM yrie U OOoJblIeH CTOPOHE TPEyTOoIbHUKA.
[leprieHIUKYISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTto TOYEK. buccekrpuca yria W CEpeaUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTh MW Kpyr, XOpAa M JUaMeTp, HUX CBOWCTBAa. B3auMmHOe
PAaCIIOJIOKEHUE OKPY>KHOCTU M npsiMou. KacatenpHas u cekymas K OKPY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B yroj. BrnucaHHas W oONMCaHHAs OKPYKHOCTHU
TPEYTOJIbHHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Haku u cBouicTBa. YacTHbie
cllydyad MapajjienorpaMMoB (NMPSAMOYTOJIbHUK, poMO, KBaapar), UX MNpPHU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenuusi, €€ CBOWCTBA U TMPHU3HAKHU.
[IpsiMoyroJibHast Tpaneuus.

Meron yaBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dDaneca u
TEOpPEMA O IMPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuUKa.

[Tonmobue TpeyrodbHUKOB, Kod(pdunueHt momoous. Ilpusznaku momgoOus
TPEyTroJbHUKOB. [[puMeHeHue moao0ust Mpu penieHuy MPaKTUYECKUX 3a71a4.



CpolicTBa 1uiomaae reomerpuueckux Guryp. Dopmynbl A IUIOLIAAU
TPEYroJIbHMKA, NapajuienorpaMma, pom6a u Tpanenuu. OTHOILIEHHE IUIOIIAIen
MoI00HBIX GUTYP.

Brluncnenue miomaaeid TpeyroJibHMKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu pemeHun
MPaKTUYECKUX 3a]1aY.

CuHyC, KOCHHYC, TAHI'€HC OCTpPOIO yIJila MPSMOYTOJIbHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. TpuroHomerpuueckue (yHKIUU
yriioB B 30, 45 u 60°.

BnucanHble M LEHTpajdbHbIE YIJbl, YIOoJd MEXIY KacaTelbHOM M XOPAOH.
VYrioel  Mexay ~XopaamMu M CeKylMMHU. BrnucaHHele W ONHCAaHHbBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacmnosiokeHue HAByX OKpykHocTer. KacaHue
okpy>kHOocTeil. OO1Me KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIBI ITPUBEICHHUS.

Pemienue TpeyroibHuUKoB. TeopemMa KOCHMHYCOB UM TEOpeEMa CUHYCOB.
Pemlenne npakTHYecKMX 3aJad C MUCIHOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmoaodust. [logobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NIPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MNPOU3BEICHUU
OTPE3KOB CEKYUIUX, TEOPEMA O KBAJPATE KaCATEIbHOM.

BekTop, mnuHa  (MOIyNnb)  BEKTOpA,  COHAINPABIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIIPABJICHHBIE  BEKTOPBL,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIlEpallMM HaJa BeKTOpaMu. PasnokeHue BEKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIACHUE
BEKTOPOB, IPUMEHEHNE ISl HAXO0KICHUS JJIMH U YTJIOB.

JIlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH. Y PaBHEHUS NPSMOU U OKPYKHOCTHU
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U MPAMBIX. MEeTON KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYTOJIbHUKH. JlnmmHa OKpyxkHOCTH. I'pamgycHas wu
paguaHHas Mepa yIya, BBIYMCICHHE IJIMH AYr OKpyxkHocTted. [lmomanes xpyra,
CEKTOpa, CErMEHTA.

JIBKeHUsT TUIOCKOCTH M BHYTPEHHHE CUMMETpuu GuUryp (daeMeHTapHbIC
npeacrasieHus). [Tapannensusiii nepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl  Y4eOHOrOo Kypca
«l"'eomeTpus» XapaKTepU3yIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MAaTEMAaTUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HAyKax U MPUKIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peallh3allii ero
mpaB, TPEICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUN, MPOUEAYp TPakIaHCKOTO 0oO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOIieM, CBA3aHHBIX
C MPaKTUYECKUM MPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaIbHO-3THYECKUX MTPUHIUIIOB B IESTEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIMTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYaCTUE B PEIICHUU TMPAKTUUECKUX 3a7ad
MAaTEMAaTUYECKOW HAIPABIECHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHYECKOTO
oOpa3oBaHUs Ha TPOTSDKCHWHM BCEHM JKU3HU I YCHEIIHOW TpodeccrnoHaIbHOM
NESATEIPHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUU 00pa30BaHMS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCThIO K  SMOLMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJlay, PEUICHUN, PaCCYKIEHUW, YMEHHUIO BUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpPUEHTALIMEX B JICITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKu Kak cdepbl 4Yel0BEeYECKON
JIESITEILHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAYUMOCTH JUISl Pa3BUTHUS LIUBUJIMA3ALINH,
OBJIQJICHUEM SI3bIKOM MATE€MaTHUKU M MAaTEMaTHYECKOW KYJbTYpOW KaK CPEICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM NPOCTEUIIMMHU HaBbIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;



6) ¢usuuyeckoe BocnmuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0JIArONOIy4us:

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBBSl, BEJIEHUS  3J0pOBOr0  o0Opaza KM3HM (340pOBOE  MHTAHUE,
cOAJIaHCUPOBAHHBIM pEXUM 3aHATHM M OTAbIXa, peryjsipHas ¢uznueckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HAaBBIKA pe(pICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOT'O K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rH4YeCcKOe BOCIIUTAHNE:

OpUEHTalMell HA NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUMN U1 PELICHUs 3a7a4
B 00JacTH COXPAaHHOCTH OKpPY’KAIOLIEH cpenabl, IMJIaHUPOBAHUS IOCTYNKOB U
OLICHKM WX BO3MOJKHBIX IOCJIEACTBUI MJisl OKPY’KaIOIIEW Cpeabl, OCO3ZHAHHEM
r7100aIpHOr0 XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel UX pPeleHus;

8) aganTanusi K M3MEHSAIOMMMCS YCJIOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JECHCTBUSIM B YCJIOBHUSIX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y OPYIHX JIOjAed, NpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMM U3 ONBITA APYTHUX;

HEOOXOJUMOCTBI0O B (OPMHUPOBAHUM HOBBIX 3HAHWHA, B TOM 4YHUCIE
(opMyJIMpPOBATh UJIEU, OHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JA€PUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTpPMEp, KOPPEKTHPOBATh
IPUHUMAEMbIe pEHIeHUs] U ACHCTBUA, (POPMYJIUPOBATH M OLIEHUBATh PUCKH U
NOCIEeACTBUSL, (YOPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIe 1elicTBUS

Ba3oBble Jijoruueckue aAeiicTBHA:

e BBUIBIIATh U XapaKTEPH30BaTh CYIIECTBEHHbIE NMPU3HAKH MATEeMAaTHYECKUX
OOBEKTOB, TMOHATUHN, OTHOIIEHUH MEXAYy MOHATUAMHU, (HOPMYIHPOBATH
ONpeAeNeHus]  MOHATUM, YCTaHABIMBATh  CYLIECTBEHHBIM  MPU3HAK
Kjaccu(uKanuy, OCHOBaHUA i OOOOIIEHHMS W CpaBHEHUS, KPUTEPUH
IPOBOJMMOTI0 aHAJIN3A;

e BOCIpPUHUMATh, (OPMYIHpPOBaTH M  NPEOOpPa3OBBIBATh  CYXKICHUS:
YTBEpAUTENbHbIE U OTPULATENIbHbIE, €IMHUYHBbIC, YacTHbIE U OOIIHE,
YCIJIOBHBIE;



BBISIBIISIT ~ MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (akTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHUSX,
npeajaraTb KPUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUUH;
JIeNlaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa30uparh JOKa3aTebCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUHN (IIPSMBIC U OT
MPOTUBHOTO), TPOBOIUTH CaMOCTOSATEIHLHO HECIO0XHBIC JOKA3aTeIhCTBA
MaTeMaTU4ecKux (HakTOB, BBICTPAWBATh APTYMEHTAIWIO, NPHBOJUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelmieHus y4eOHOM 3anaduu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye A1eCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUH MHCTPYMEHT IO3HAHUSA,
(bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUUE, MpodseMy,
CaMOCTOSATENIbHO YCTaHABJIMBATH HMCKOMOE W JaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULIUI0, MHEHHE;

IPOBOJUTh MO CaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTEMaTUYECKOTro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKTY COOOI;
CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONCHUSI, WCCIICIOBAHMS, OICHUBATH JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHHUIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIJIBUTaTh
MPEANOJIOAKEHUSI O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6oTa ¢ undpopmanmeii:

BBISIBJISITH  HEJJOCTaTOUYHOCTb M H30BITOYHOCTh HHGOpPMAlLMHU, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHMs 3a/1a4U;

BbIOMpATh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHPOBATH
UH(pOPMAIMIO Pa3IUYHbIX BUAOB U (POPM IIPEACTABIICHHUS;

BbIOMpaTh (GOpMy MNPEACTaBICHUS HMHPOPMALMH U WUIUTIOCTPUPOBATH
peliaeMble 3aJlayd CXeMaMH, JuarpaMMaMH, HWHOM Tpadukoid u ux
KOMOMHAIIMSIMHU;

OLICHHMBATh HAAEKHOCTh HMHQPOpPMAIMM 10 KPUTEPUSAM, MPEUI0KEHHBIM
YUHUTENIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIe eiCTBUS:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKJICHHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pPEHICHUS
3a/1a4yu, KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XOJIe OOCY>XJICHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYXK/1aeMOW TEMBI,
poOJIeMbl, pelraeMoi 3a7auu, BbICKa3bIBaTh MJICH, HAICIICHHBIC HA MOWCK
pEIICHMsS, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYTHUX
YYaCTHUKOB JHAJIOTa, OOHAPYXMBATh PA3jIN4M€ U CXOJCTBO IMO3WIIHHA, B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPENCTAaBIATh  PE3yNbTaThl  PEIICHUS 3a/auu, IKCIIEPUMEHTA,
UCCJIeIOBaHUSI, TIPOEKTA, CAMOCTOSATEILHO BHIOMPATh (hOpMAT BHICTYILIICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAINH U 0COOCHHOCTEHN ay TUTOPHH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIICCTBA KOMAHIHONW ¥ WHIUBUY ATbHON
pabOTHI IpH PEIICHUH YUYSOHBIX MAaTEMATUICCKUX 3a71aY;

NPUHUMATh 11€Jb COBMECTHOM AESITENIbHOCTH, TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHON pabOTHI, pacmpenensTh BHUIbI padoOT, JOrOBapUBATHCA,
00Cy>KJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJbKUX
JIIOICH;

y4acTBOBaTh B TPYyHMHoBBIX (¢Gopmax paboTel (0OCykIaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHUE), BHIOJHATH CBOIO 9acTh paOOTEHI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHS C JPYTUMHU WICHAMH KOMAaH]IbI,
OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMUMU TPOAYKT IO KPUTEPHSIM,
chopMyITUPOBaHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHUBeEpCAJbHbIE YUeOHbIE J1eiicTBHUSA

Camoopranusanus:

CaMOCTOSTENIbHO COCTaBJIATh IJIaH, aJrOPUTM pElIeHHs 3aiayu (UiIu ero
4acTh), BBIOMpaTh CHOCOO pEIICHUS C YUYETOM HMMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHPOBATH
BapUaHThI pEUIEHUI C Y4ETOM HOBOM MH(pOpMAIUK.

CﬂMOKOHTpOJIb, SMOIHUOHAJIbHBbIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS ITPOIlecca U pe3yibTaTa
pellIeHUs MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aa4H,
BHOCHTHh KOPPEKTHBBHI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa NEATEIbHOCTH MOCTABJICHHOW LIEJIN U
YCJIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKEHUS WM HEAOCTHXKCHUS LIEJIH,
HAXOJUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI



K xonmy oOyuenus B 7 KJjacce oOydYaronIuics TMOJYYUT CIEIYIONTUE
MPEAMETHBIE PE3YIbTATHI:

Pacrio3HaBaTh HM3y4yeHHBIE TE€OMETpUYECKHE (DUTYpBI, ONpEenesiTh HX
B3aMMHOE€ pacIoJIOKEHUE, H300pakaTb T€OMETPUUYECKHE (QUIypbl, BBINOJIHATH
YEpTEeXKHU IO YCIOBHUIO 3a1aud. M3MmepsTh JUHEHHBIE W YIJIOBBIE BEJIMYUHBI.
Pemiath 3a1a4n Ha BBIYMCIIEHUE JUTMH OTPE3KOB M BEJIUYHUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEMHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B
peajbHOM JKU3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pa3Mepbl 3THX
O0OBEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTe KU K FTEOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCs TMpU3HAKAMU PABEHCTBA TPEYTOJbHHUKOB, MCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPHU PEILICHUH 3a/1a4.

[IpoBOIUTH JOTMYECKUE PACCYKIEHUS C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCs MpPU3HAKAMHU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, TMPOBEAEHHOW K THUIOTEHY3€  MOPSIMOYTOJIbHOTO
TPEYTOJbHUKA, B PELIEHUHA T€OMETPUYECKUX 3a7aY.

OnpenensaTe NapauieIbHOCTh NPSAMbBIX C IOMOUIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymasa. OnpeaensaTe napauieIbHOCTh MPSIMBIX C TMOMOIIBIO PaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOM MPSIMOM.

PemaTe 3aaun Ha KieT4aTol Oymare.

[IpoBOANTL BBIYUCIICHUS UM HAXOJWUTh YHUCJIOBbIE MU OyKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKMX 3aJayax C HCIOJb30BAaHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYIOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpH
MEePEeCEUEHUH JBYX MapaJUIeIbHBIX MPSAMBIX CeKylled. Pemare mpakTHueckue
3a/1a4d Ha HAXOXJEHUE YIIIOB.

Bianerp NOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPENEIAThH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHANKYISP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMyIMpOBaTh OMNPENAEIEHUS OKPYKHOCTU WU Kpyra, XOpJbl U JuaMeTpa
OKPY>KHOCTH, TIOJIb30BATHCSI UX CBOMCTBAMHU. ¥ METh IIPUMEHSAThH 3TH CBOMCTBA IIPU
pELIeHUH 3a]ay.

Brnanerp MOHSTHEM OMHUCAHHOM OKOJIO TPEYTrOJbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBaTbcad (pakraMu O TOM, YTO OHCCEKTPUCHI YIJIOB
TPEYTrOJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIC
MEPIEHIUKYJISIPb K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

BnaneTs moHsATHEM KacaTellbHOM K OKPY>KHOCTH, MOJB30BATHCS TEOPEMOU O
NEPHEHANKYISIPHOCTH KacaTeabHON U pajuyca, MPOBEAEHHOIO K TOUKE KacaHusl.



[lonp30BaThCs MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMH, ITIOHUMATD
UX MTPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE N'€OMETPUYECKUE MIOCTPOCHHUS C IOMOLIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CJICAYIOIIHUE
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3HaBath OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
IIOJIb30BATBCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKHM IEPECEUCHUS] MEAUAH TPEYrojbHUKa (LIEHTpa
Macc) B PEIlIeHUH 3a/1a4.

Brnaaere noHsATHEM CpegHEW JUHUM TPEYrOJIbHUKA U Tpareluu, TPUMEHSTh
VWX CBOWMCTBA NpPH PEUIEHUH TeOoMETpuYecKux 3anad. llomp3oBaTbcsi TeopeMon
@Paneca ¥ TEOPEMOU O MPONOPLUHOHAIBHBIX OTPE3KAX, IPUMEHATD UX JUJIS PELICHUS
MPAKTUYECKUX 3a/1a4.

[IpuMeHsTh pU3HAKKU MTOJ00US TPEYTOJLHUKOB B PEIICHUU I€OMETPUUYECKUX
3a/1a4.

[Tonb3oBaTecst Teopemoii [ludaropa ans permeHuss TEOMETPUUYECKUX U
npakTH4eckux 3anad. CTpoUTh MaTEMAaTHUYECKYH0 MOJENIb B MPAKTUYECKHUX
3a7a4ax, CaMOCTOSTENBHO JA€JaTh YEPTEX U HAXOAUTH COOTBETCTBYIOIIUE JJITUHBI.

Bianerp NOHATHMAMM CHHYyCa, KOCHMHYyCa M TaHI€HCAa OCTPOrO yrIja
PSAMOYTOJIBHOTO TPEYroiabHUKa. [10I630BaThCA ATUMH NMOHATHIMU IS PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Borancnsath (pa3nuuHbIMUA CIOCO0aMU) TUIOMIAL TPEYTONbHUKA U TIJIOMIAU
MHOTOYTOJBHBIX  (QuUryp (moab3ysicb, TJI€ HEOOXOIUMO, KaJIbKYJISITOPOM).
[IpUMEHATH MOTYy4YEHHBIE YMEHUS B TPAKTUYECKUX 3a7a4ax.

Brnagetp NOHATHSMH BIHUCAHHOTO W LEHTPAJIBHOIO YTJIA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YTJaX, YIJIaX MEXIY XOpJaMH (CEKYIIUMH) U YIie MEXKIY
KacaTeJIbHOM U XOPAO0i NpH PELICHNH T€OMETPUUECKUX 3a]1ay.

Brnagets moHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOWCTBA
ONMMCAHHOI'0 YETHIPEXYTOJIbHUKA PU PELICHUH 3aa4.

[IpUMEHATh MOTYyYEHHBIE 3HAHHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJIENH U1 3a/1a4 PEAIBHOW KU3HH U NPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TNpPUMEHEHUEM MOJ00us U TPUTOHOMETPUHU (TIOJB3YACh, TIAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K xoHuy oOydenuss B 9 kjacce oOydYaromuiicsi TMOJIYYHUT CJIECAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (YHKIIMM OCTPHIX YTIJIOB, HAXOIUTh C UX
MOMOILBIO PA3JIMYHBIE B3JEMEHTHI TMPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pelieHue



MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KadbKYJIATOPA) JJIUHbI
Y YTJIBI JIsl HeTAOJTUYHBIX 3HAYCHUH.

[Tonb3oBaThecs hopmMyliaMu MPUBENCHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKAECTBOM IS HAXO0XJIECHUS COOTHOUIEHWN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JIJISI HAXOKICHUS PA3JIMYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pEIIEHWE TPEYroJIbHUKOBY), MPUMEHITh HUX MpHU
PEILICHUU TEOMETPUUECKHUX 3a]1a4.

Brnanets moHsTHMSMH — mpeoOpa3oBaHHs  TOMO0OMS, COOTBETCTBEHHBIX
AJIeMEHTOB Mo00HbBIX Guryp. [lonb30BaThcs CBOMCTBAMHU 1MOJ00MS MPOU3BOIBHBIX
buryp, ymeTb BBIYUCIATH JJIMHBI W HAXOJIUTh YIVIbI Y TMOJOOHBIX (QULYP.
[IpuMeHSATh CBOWMCTBA TOJOOMS B MPAKTHYCCKHX 3ajadax. YMETh IPUBOIUTH
pUMEPHI TOJTOOHBIX QUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCs TEOpEMAaMU O NPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaAPaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh MX T€OMETPHUUECKUNA W (HU3HUECKUN
CMBICII, TIPUMEHSATh WX B PEIICHUU TEOMETPUYECKUX W (PU3NYECKUX 3ajad.
[IpUMEHSATH CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB JJIsI HAXOKICHUS IJIMH U YIJIOB.

[Tonp30BaThCs METOJOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B
PELIEHNH T€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Brnanerp MoOHATHSMU TPaBWIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTUHBI TyTH OKPYKHOCTH U PaJMaHHON MEpbl yria, YMETh BBIYUCIATH IUIOLIA/b
Kpyra u ero yactei. [[puMeHsTh 1oTy4YeHHbIE YMEHHS B TPAKTUUECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTH IBMKEHUS
IJIOCKOCTH B MPOCTEUIINX CIydasix.

[IpuMeHATh MONYyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIENH IS 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYHCICHUS
C TNPUMEHEHHEM TMOJ00Hs M TPUTOHOMETPUYECKUX (GYHKIMHA (MONIB3YSCh, Tl
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE

IINTAHUPOBAHME 7 KJTACC

CwmexHble U
BEPTUKAJIbHBIE YTJIBL.
Pabora

C MPOCTEUIITUMU
YepTEeKAMU.
N3mepenue TMHENHbBIX
Y YTJIOBBIX BEJIUYMH,
BBIUHCIIEHUE OTPE3KOB
U yTJIOB

HaumenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHBIE BU/IbI ICATEIIBHOCTH 00YUaIOIIUXCS
(Temnl) Kypca 4acoB COZICp)KaHUE
[Ipocreniue 14 [Ipocrenimume DopMyJIHPOBATH OCHOBHBIC IIOHATHUS U OIIPEICIICHUS.
reoMeTpudecKrue PUrypsl v r€OMETPUYECKHE Pacno3naBaTh H3ydeHHbIE TeOMETpUUECKUe QUTYPHI,
ux cBoicTBa. Mzmepenue OOBEKTHI. onpeaeasiTh UX B3aUMHOE PACIIOJI0KEHUE, BHINIOJIHATH
FEOMETPUYECKUX BEJIMYUH MHOroyrojabHUK, YEpTEXK MO YCIOBUIO 33]]aUH.
JoMaHasl. IIpoBoauTH NpOCTEUIINE TOCTPOCHUS C TOMOIIBIO HUPKYJIS

Y JIMHENKHU.

N3mepsTh TUHEHHBIE U YTIOBbIE BEJIMUYUHBI TEOMETPUUYECKHUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha ri1a3» pa3Mepbl peallbHbIX 00BEKTOB,
NPOBOAUTH rPyOyI0 OLIEHKY UX Pa3MEpPOB.

PemaTsh 3a/1auu Ha BHIYMCIICHHUE JUTMH OTPE3KOB U BEJIMUKH
YTJIOB.

PemaTsh 3a1aun Ha B3aMMHOE PACIIONIOKEHUE
reOMETPUIECKUX PUryp.

IIpoBoanTh Ki1acCU(UKALNIO YTIIOB, BBIYMCIAATH
JIMHENHBIE U YIIJIOBBIE BEJIMYMHBI, IPOBOJAUTH
HE0OXO0MMbIE JOKa3aTeIbHbIE PACCYKICHHUS.
3HAKOMHUTBCS € HCTOPHEH pa3BUTUS T€OMETPUN

TpeyroapHuKH

22

[TonsATHE O paBHBIX
TPEYTOJIbHUKAX

Pacno3naBaTth napsl paBHbIX TPEYTOJIBHUKOB Ha TOTOBBIX
yeprexax (C yKkazaHUEM IMPU3HAKOB).

12




U TIEPBUYHBIE
MPEJACTABIICHUS

O paBHBIX (PUTypaX.
Tpu nprsHaka
paBEHCTBA
TPEYTOJIbHUKOB.
ITpr3Haku

paBEHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOIICTBO METHAHBI
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBEICHHOU

K TUIIOTEHY3E.
PaBHOGeIpeHHbIE

Y pAaBHOCTOPOHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtsa

B T€OMETPHHU.
[IpstMmoyTOJIBHBIN
TPEYTOJBHHUK C YTJIIOM
B 30°

BbIBOAMTH Ci1e/ICTBUS (PAaBEHCTB COOTBETCTBYIOIINUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyJIHpPOBAThH ONPEAEIECHNS: OCTPOYTOJIBHOIO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI,
MEMaHbl TPEYTroJIbHUKA; CEPEAUHHOIO IIEPIICHIUKYIAPa
OTpe3Ka; IIEpUMeETpa TPEYTroJIbHUKA.

®opMyIHPOBATH CBOMCTBA U MMPU3HAKU PABHOOEAPEHHOTO
TPEyroJbHUKA.

CrponTs YepTexu, pemarTh 3a1a4M C IOMOILBIO
HaXO0XXJCHUS PAaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATH IPU3HAKK PABEHCTBA IPSIMOYTOJIBHBIX
TPEyroJIbHUKOB B 3a/1a4ax.

Hcnoab3oBath 11U POBLIE PECYPCHI 1JIA HCCJIET0BAHUS
CBOMCTB U3y4aeMbIX QUTyp.

3HAKOMHUTBCS C HCTOPHEH pa3BUTHUS T€OMETPUN

13




[TapannenbHbIE NPSIMBIE,
CyMMa yTJIOB TPEYTOJIbHUKA

14

[TapannensHble TPsMBIE,
uX cBorcTBa. Hakpecr
JIeXKallue,
COOTBETCTBEHHBIE

Y OTHOCTOPOHHUE
yTIIbI, 00pa30BaHHBIC
MIpU [IEPECECUEHUN
napajieIbHBIX MPSMBIX
CEeKYILEH).

[IpusHak
MapajuIeIbHOCTH IPSAMBIX
4yepe3 paBeHCTBO
PACCTOSHUN OT TOYEK
OJHOW MPSIMOM 110
BTOPOU IIPSMOH.

CyMmMa yriioB
TPEYTOJIbHUKA.
Buemnue yrisl
TPEYTOJbHHUKA

DopMyJaHpPOBATH NOHATHE APALIEIBHBIX IIPSIMBIX,
HAXOAMTH NIPAKTUYECKHUE TPUMEPBI.

M3yuarth cBOICTBA yIiI0B, 00pa30BaHHBIX [P NIEPECEUCHUU
MapajuIeNIbHBIX MPSAMBIX CEKYILIEH.

IIpoBoauTh 10Ka3aTEJBCTBA APATUICIBHOCTH ABYX
MPSIMBIX C TOMOILBIO YTJIOB, 00pa30BaHHBIX MPU IEPECEUECHUN
ATUX NPSIMBIX TPETHEN MPSIMOM.

BeryucasTb CyMMy yIUIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
Haxoautsp uncioBbie 1 OyKBEHHbIE 3HAUEHUS YTJIOB

B TEOMETPHUUYECKHUX 3a7a4ax C UCIIOJIb30BAHUEM TEOPEM

O CyMME YTJIOB TPEYTrOJbHUKA U MHOIOYT'OJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTUS T€OMETPUN

OKpy>KHOCTb U KPYT.
['eomeTpuyeckue
OCTPOEHUS

14

OKpy>KHOCTb, XOpJa U
JTHaMETP UX CBOMCTBA.
Kacarenpnas

K OKPY>KHOCTH.
OKpyXHOCTB,

@opmMyTHPOBATH ONpeeSIeHUs: OKPYKHOCTH, XOPJIbI,
JaMeTpa U KacaTeJIbHOW K OKPYKHOCTH.

M3yuaTh X CBOWCTBA, MPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBarh, B TOM YKCiIe HCNOJIb3Ys HU(POBbIE
pecypchbl: OKPY>KHOCTh, BIUCAHHYIO B YTOJ; IIEHTP
OKPY>KHOCTH, BIIMCAHHOU B YT'OJI; PABEHCTBO OTPE3KOB

14




BIIMCAaHHAsS B yTOJI.
ITonsatue o I'MT,
IIPUMEHEHUE

B 33J1a4ax.
buccekrpuca u
CEepEIVHHBIN
MIEPIICHIUKYJISIP
KaK F€OMETPUYECKHUE
MeCTa TOYEK.
OKpyX HOCTB,
ONMCAaHHas OKOJIO
TPEYTOJIbHUKA.
OKpyXHOCTB,
BIIMICAaHHAs

B TPEYTOJIbHUK.
[Ipocrenimme
3a1auun

Ha [OCTPOEHUE

KacaTeJIbHBIX.
HUcnoab3oBars metoa ' MT 171 noka3arenbCcTBa TEOPEM

0 MEePECEUCHUN OMCCEKTPUC YIIIOB TPEYTOJIbHUKA U
CEepPEIMHHBIX MEPIEHINKYJISIPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ momouibro ' MT.

OBJageBaTh NOHATHUSIMHU BIHNCAHHOU W OITMCAHHOU
OKPYXHOCTEM TPEYTOJIbHUKA, HAXOAUTH LIEHTPBI ATUX
OKPYKHOCTEM.

PemiaTes OCHOBHBIEC 3a1a4U HA OCTPOEHHUE: yIJia, PABHOIO
JTAHHOMY; CEpEIMHHOTO MEePHEHNUKYISIpa JAHHOTO OTPE3Ka;
MPSAMO#, TPOXOIAIICH YEPE3 TaHHYIO0 TOUKY

Y TICPIICHIUKYJISIPHON JTJAHHOMW TIPSIMOM; OMCCEKTPUCHI
JTAaHHOTO YTJIa; TPEYTOJIbHUKOB IO Pa3JIMYHBIM JIEMEHTAM.
3HAKOMMUTBHCS C HCTOPHUEH Pa3BUTHS TEOMETPUU

[ToBTOpEeHue, 06000IIeHNE 4 [ToBTOpEHHE U Pemats 3a1a4m Ha TOBTOPEHKE, WIUTIOCTPUPYIOIINE CBA3U
3HAHUI 00001IeHNE MEXy Pa3IMYHbIMU YaCTSAMU Kypca

OCHOBHBIX IOHATHHU U

METOJ0B Kypca

7 xJracca
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

15




8 KJIACC

HaunmenoBanue paznena | Komuuecr OcHoBHOE OcCHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
(Temsl) Kypca BO COZICPIKAHUE
4acoB

UeThIpeXyroJIbHUKH 12 [Tapautenorpamm, ero N300pakaTh 1 HAXOAUTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. YETBIPEXYTOJbHUKHU Pa3HBIX BUJOB U UX DJIEMEHTHI.
YacTtHble cityyan DopMyJIHPOBATH ONpeIeIeHUs: [TapajliesiorpaMmma,
IapajuiesIorpaMMOB psIMOYTOJIbHUKA, poMOa, KBaparta, Tpaneuu, paBHOOOKOH
(IpSAMOYTOJILHUK, pOMO, | Tparneuuu, NpsiMOyTroJIbLHON TparneIuu.
KBaJpar), UX MPU3HAKU Jloka3pIBaTh M HCMOJIB30BATH NIPH PEIICHUH 32124
Y CBOMCTBA. Tparenus. IIPU3HAKU U CBOMCTBA: ITapajljieIorpaMma,
PaBHOOOKas IpsIMOYTOJIbHHUKA, poM0a, KBajparta, Tpaneuu, paBHOOOKOH
Y [IPSIMOYTOJIbHAs Tparnenuu, NpsaMOyTOJbHON TpaneuuH.
Tparenum. IIpyuMeHsATH METOA YABOEHHUS MEANAHBI TPEYTOJIbHHKA.
Meron yaBoeHus Hcnoan3oBath 11 poBbie PECYPCHI IS UCCIAEAOBAHUS
MEJIMaHBI. CBOMCTB U3y4YaeMbIX (uUryp.
LenTpanbHas 3HAKOMMTBHCS C MCTOPHUE Pa3BUTUS T€OMETPUU
CUMMETpUS

Teopema Paneca u reopema 15 Teopema @aneca u IIpoBoaUTH NOCTPOEHMS C ITIOMOIIBIO HUPKYJIS U IMHENKHU

0 MPOTIOPITUOHATHHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTOJIbHUKU

TeopeMa

0 MPOMOPLIMOHATIBHBIX
OTpE3Kax.

Cpennsig muHUSA
TPEyroJIbHHUKA.
Tpanenus, ee cpenHss

C ucnoib3oBaHue Teopemsl daseca U TeOpEeMbI

O MPOMOPUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KA3aTEJIBCTBO TOTO, YTO MEIUAHBI
TPEYTroJIbHUKA EPECEKAIOTCA B OJJHOM TOUYKE, U HAXOAUTh
CBSI3b C LIECHTPOM MAacCC, HAXOAUTh OTHOUICHHUE, B KOTOPOM
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JIUHUAL.
[IponopimonanbHbIE
OTPE3KHU.

Llentp macc

B TPEYTOJIbHUKE.
IToxoOHEBIE
TpEyroJbHUKU. Tpu
IpU3HaKa MoA00us

MEJIMaHbl JIEJIATCS TOUKOW X IEPECEUCHHUS.

HaxoauTh n10o100HbIE TPEYTOIBHUKHA HA TOTOBBIX YEPTEIKAX
C YKa3aHHEM COOTBETCTBYIOILIUX MPU3HAKOB MO00US.
PemaTs 3a1a4n Ha 1oJ00HBIE TPEYTOIBHUKHU C TIOMOIIBIO
CaMOCTOATEIBHOTO TOCTPOEHUS YEPTEKEN U HAXOKACHUS
0JI00HBIX TPEYTOJbHUKOB.

IIpoBoauTH HOKA3aTEJBCTBA C UCIIOJIB30BAHUEM
NPU3HAKOB MOA00US.

TPEYTOJbHUKOB. Jloka3bIBaTh TpU MIPU3HAKA TO00US TPEYTOJIBHUKOB.
[Tpumenenue IIpuMeHsTH MOJIy4YCHHBIC 3HAHUS NPU PEIICHUN
mo1o00ms F€OMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

IpU PELICHUU 3HAKOMHUTBHCS € HICTOPHEI Pa3BUTHS T€OMETPUU
MPAKTUYECKUX 3a]1a4

[ nomans. Haxoxnenue 14 CBoiicTBa IUIOIIAICH OBJageBaTh NEPBUYHBIMU MPeICTABJIEHUSIMHU 00 001IICH

MJIOIIAJEN TPEYTOJIbHUKOB T€OMETPUYECKUX (QUTYP. TEeOpUH TuIoaau (Mephl), GOPMYyJAMPOBATH CBOMCTBA

U MHOTOYTOJIbHBIX (pUTyp. DopmyJibl 151 IUIOIIAJIN, BRIACHATHh X HATJISITHBIA CMBICII.

[momaau mogo0HbBIX GUTYP TUIOIIA TN BoiBoauTh hopMyIIBI IUIONIAIH ITapajIjIeiorpaMmma,
TPEYTOJIbHUKA, TPEYTOJbHUKA, Tpaneuu u3 GopMyJibl IIOMIAIN
rapasuiesiorpaMmma, MPSIMOYTOJIbHUKA (KBagpaTa).

Tparneuum. BoiBoauTh (OpMyJIBI TIIOMIAINA BBITYKJIOTO

Brruucnenue momaaen
CJIOXKHBIX (HUTyp.

YeTHIPEXYTOJIbHUKA Yepe3 AUATOHATN U YTOJI MEXTy HUMH.
HaxoauTs miomaan Guryp, n300pa>keHHBIX Ha KJIETYATOM
OymMare, HCIOJIb30BaTh paz0ueHue GUrypbl Ha YaCTU

U JOCTpauBaHHUE.
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[Tnomanu duryp

Ha KJjIeT4yaTtou Oymare.
[Tnomaayu mogo0HBIX
duryp.

3amaun

C IPaAKTHYECKUM
coJiep KaHUEM.
Pemenue 3agau

C IOMOII[BIO0 METOA

Pa30uparh npuMepbl UCIIOJIH30BAHUS BCIOMOTaTEIbHOM
IJIOIIAH JIsl PEIICHUSI TEOMETPUUECKUX 3a]1a4.
HaxoauTsp miomaay mogo0HbIX GuUryp.

Bo1uuncjasaTh mionaam pa3inyHbIX MHOTOYTOJIBHBIX (QUTYD.

Pematn 3alavdi Ha 1iomazab € MPpakKTU4ICCKUM
COICPIKAHUCM

BCIIOMOTaTeJIbHOM
TUIOIIAIN

Teopema Iudaropa 10 Teopema I[Tudaropa, Joka3biBaTh Teopemy I[ludaropa, ncnoab3oBarthb e

M HayaJia TPUTOHOMETPHUHU ee MPUMEHEHHE. B IIPAKTUYCCKUX BBIYUCIICHUSX.
Onpenenenue @ opMyaHPOBATH ONPEICICHUS TPUTOHOMETPUUECKHUX
TPUTOHOMETPUUYECKUX | (YHKIHI OCTPOTrO yriia, HPOBEPATh UX KOPPEKTHOCTb.
GyHKIMIA OCTPOTO BbIBOAUTH TPUTOHOMETPUUYECKHE COOTHOIIICHHUS
yIJla IPAMOYTOJIBHOIO | B MPSIMOYTOJIEHOM TPEYTOJbHUKE.
TPEYTrOJbHUKA, HccnenoBaTh COOTHOIICHUS MEXTy CTOPOHAMH
TPUTOHOMETPUYECKUE | B MPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriiamu B 45° u 45°;
COOTHOILICHMS 30° u 60°.
B IMPSIMOYTOJIEHOM Hcnoan3oBaTrh GopMyIbl TPUBEIACHUS U OCHOBHOE
TPEYTrOJbHUKE. TPUTOHOMETPUUYECKOE TOKJIECTBO AJI1 HAXOXKICHUS
OcHoBHOE COOTHONICHHUH MEX Ty TPUTOHOMETPHUICCKUMU (PYHKITUSIMHA
TPUTOHOMETPHUYECKOE | PAa3JIMYHBIX OCTPHIX YIJIOB.
TOXKIECTBO IIpuMeHsATH TTOJTyYCHHBIC 3HAHUS U YMEHHUSI TIPU PEIICHUN

IPAKTUYECKUX 3a]a4.
3HAKOMUTHCS € HCTOPUEH pa3BUTHUS TEOMETPUN
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YTIIBI B OKPY’KHOCTH.
BrincanHble 1 onMCaHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpyxkHOocTH. Kacanue
OKpYKHOCTEN

13

Bnucannbie

Y [ICHTPaJbHbIC
YIJIBL, YTOJI
MEX]TY
KacaTeJIbHOU

Y XOPAOM.

Yrael MexIy
XOpJaMHu

Y CEKYILINMU.
Bnucannbie

1 OITMCAaHHBIC
YETHIPEXYTOJIbHUKH,
WX MMPU3HAKU

U CBOMCTBA.
IIpumenenue >Tux
CBOMCTB

MIPHU PEIICHUU
T€OMETPUYECKUX
3aj1ad4.

Bzaumnoe
pacIoIoKeHue
JIBYX OKPY>KHOCTEH,
oomue
KacaTelIbHbIC.
Kacanue
OKPYKHOCTEHN

DopMyJIHPOBATH OCHOBHBIE ONPEICIICHHUS], CBSI3aHHBIE

C yrilaMH B KpyTe (BIUCAHHBIN yTOJI, IIEHTPAIbHBIN yTO).
HaxoauTthb BIMCaHHBIE YIJIbI, ONMUPAOIIUECS HA OJIHY AYTY,
BBIYUCJIATD YIJIbl C TOMOIIBIO TEOPEMBI O BIMCAHHBIX
yrjax, TEOPEMbI O BIIMCAHHOM YETBhIPEXYTOJIbHUKE,
TEOPEMBI O IEHTPAIBHOM YTJIE.

HccaenoBathb, B TOM YUCIIE C TOMOIIBIO ITU(POBBIX
PECYpPCOB, BOMCAHHBIE U ONMCAHHBIC YETHIPEXYT OJIbHUKH,
BbIBOJMTH VX CBOVWCTBA U IIPU3HAKHU.

Hcnonb30BaTh 3T CBOKWCTBA M IPU3HAKU IIPU PEILIEHUN
3a1a4
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[ToBTOpEeHue, 00001IIeHNE 4 [ToBTOpEHME PemaTsh 3a1a4un Ha TOBTOPEHUE, HILTIOCTPUPYIOIIHNE CBI3U
3HAHWI OCHOBHBIX IOHATUU U | MEXK]Y Pa3IUIHBIMHU YaCTIMHU Kypca
METOJIOB KYpCOB
7 1 8 KJ1acCoB,
000011IeHNEe 3HAHU I
OBILIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KJIACC

HaunmenoBanue paznena | KomuuecTtso OcHoOBHOE OCHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
(Tembl) Kypca 4acoB COJICp)KaHUE

Tpuronomerpusi. Teopemsl 16 Omnpenenexue DopMyJIUPOBATH ONIPeEACIEHUSI TPUTOHOMETPUUECKUX

KOCUHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYyIbIX U MPSIMBIX YTJIOB.

Pemienne TpeyrobHUKOB ¢byukimit yrios ot 0° | BeIBOAHTE TeOpeMy KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. dopmysl (c panycoM OMUCAaHHOM OKPY>KHOCTH).
IPUBEICHHUSL. BoeiBoauTh popmyJibl IS BHIMUCACHUS IUI0IHAACH
Te()peMa KOCHHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTOHOMETPHUH (d)opMyna
TeopeMa CHHYCOB. IJIONIAIA TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI U YTOJI MEXKTY
Perienue HUMH, (HOpMyJIa TUTOIIAA YETHIPEXYTOIHbHIKA Yepe3 eTo
TPEyTOIbHUKOB. JMArOHAJIM U YTOJI MEXIY HUMM).
I[TpakTHUecKoe PemiaThb TpeyTrOIbHUKMY.
TIpIMEHEHHE PemaTp npaktuyeckue 3agauu, CBOASIIUECS
JIOKa3aHHBIX TEOPEM K HAXOXJICHUIO PA3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue mo00wms. 10 [TonsiTue OcBauBaTh NOHATHE TIPEOOPAZOBAHUS TTOTOOUSI.

Metpuueckue
COOTHOLLIEHUS
B OKPY’KHOCTHU

0 peoOpa3oBaHUU
no00usl.
CoOTBETCTBEHHBIE
3JIEMEHTHI MOAOOHBIX
duryp.

Teopema

O POU3BEICHUH
OTPE3KOB XOPI,
TeopemMa

HccaenoBath OTHOLICHUE JIMHEWHBIX AJIEMEHTOB (DUTYP
pu peoOpa3oBaHUU MOJ00MS.

HaxoauTh npumMepsl 1oA00uUs B OKpyKarouiei
NENCTBUTEIBHOCTH.

BbIBOAUTH METPUYECKHE COOTHOILLICHUS MEXAY OTPE3KaMHU
XOp, CEKYIIUX U KacaTeIbHBIX C UCIIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB U TOJOOHBIX TPEYTOJIbHUKOB.

PemiaTh reoMeTprueCKUE 3a/1a41 U 3a4a4U U3 PEATbHOU
KU3HU C UCTIOJIb30BAHUEM MOJAOOHBIX TPEYTOJIbHUKOB
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O IPOU3BEACHUU
OTPE3KOB CEKYIIHX,
TeopemMa O KBaJipare
KacaTeJIbHOM.
[IpumeneHne

B pEILICHUU
TEOMETPUYECKUX
3a7a4

BekTopsl

12

Ornpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHHE BEKTOpa
Ha YUCJIO.
PusnuecKuii

Y TEOMETPUYECKU I
CMBICJT BEKTOPOB.
Paznoxenune BekTopa
0 JIByM
HEKOJUTMHEAPHBIM
BEKTOpPaM.
Koopaunatel
BEKTOpA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIeA0BATh T€OMETPUUYECKUH (IIepeMEeIlCHUE)

U pu3ndecKkuil (cuiaa) CMbICIbI BEKTOPOB.

3HaTh onpeaeeHusi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHsI BEKTOpPA HA YUCII0, MCCJIeI0BATh
reOMETPUYECKUN U PUINYECKUI CMBICIIBI 3TUX ONIEPALIHIA.
Pemiate reoMeTpUYECKUE 3a4a41 C UCIIOJIB30BAHUEM
BEKTOPOB.

PackiiagbiBaTh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKAISIPHOE NIPOU3BEICHNE BEKTOPOB,
BbIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

Beruncasa b cymMMy, pa3HOCTD U CKAIIIPHOE IIPOU3BEICHUE
BEKTOPOB B KOOpJAMHATAaX.

IIpuMeHATH CKAIAPHOE POU3BEICHUE ISl HAXO0XKACHUS
JUIVH U YTJIOB
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NIPUMEHEHUE
JIJISI HAXOXKJICHUS
JUIMH U yTJIOB.
Pemenue 3anau

C ITIOMOILIBIO BEKTOPOB.
IIpumeHenue BEKTOpOB

JUTSL pETICHUS 3a]1a4
buzuku

JlexapTOBBI KOOPANHATHI
Ha IIOCKOCTH

JlexapToBeI
KOOPANHATHI TOUEK
HAa IJIOCKOCTH.
YpaBHEHUE NIPSIMON.
YpaBHeHUe
OKPY’KHOCTH.
Koopannatel Touek
IIEPECEUCHMS
OKPYKHOCTH

Y IIPSIMOM.

Meron koopiuHaT
IIPU PELICHUN
reOMETPUYECKUX
3a/1a4, MPaKTUYECKUX
3a1a4

OcBauBaThb NOHATHE ITPSIMOYTOJIBHOW CUCTEMBI
KOOpJIUHAT, AEKAPTOBBIX KOOPAUHAT TOYKH.

BeiBoAUTHL ypaBHEHHE NPSIMOM U OKPYKHOCTH.
BbigeasiTh MOJIHBIN KBAJIPAT [T HAXO0XKJACHUS LIEHTPa

U paanyca OKPYKHOCTH I10 €€ YPaBHEHHUIO.

PemaTp 3a1a4u Ha HAXOXKIECHHUE TOUYEK

MEepECEUYEHUS MPSIMBIX U OKPYKHOCTEHN C MOMOIIIBIO METOAA
KOOPAUHAT.

Hcnoab30BaTh CBOMCTBA YyIII0BOT0 KO PHUIIUSHTA TTPAMOK
IIPU PELICHUH 3a]1a4, JAJIs1 ONPEAEIEHUS PACIIONO0KEHUS
IPSMOW.

IIpumMeHsATH KOOPAUHATHI ITPY PELICHUU

F€OMETPUYECKUX U MPAKTUUYECKUX 3a/1ad,

JUISl TOCTPOECHUS MAaTEMATHYECKUX MOJENEN

peanbHbIX 3a71a4 («METOJT KOOPIAUHATY).

[Hoab30BaTbCA 7151 TOCTPOEHUS U UCCIIEIOBAHUN
U(POBBIMH PECYpPCAMH.

3HAKOMUTBHCS C HCTOPHEI Pa3BUTHUS T€OMETPUN
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[IpaBuIIbHBIE
MHOTOYTOJIbHUKH.
JIn1Ha OKPYKHOCTH

Y IUIOIIA/Ib KpyTa.
Briuncnenue niomangei

[IpaBusibHBIE
MHOT'OYTOJIbHUKH.
Yucino n. {nuna
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Panuannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONPEACIICHUE IPABUIIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX AJIEMEHTHI.
IHonb30BaThCS MOHATUEM JIJIMHBI OKPYKHOCTH, BBEICHHBIM
C MTOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONpee/siTh
YUCJIIO T, JJIMHY IyTU U PaJlMaHHyI0 MEPY yrJa.
IIpoBoauTs Mepexoa OT paAiaHHON MEPHI yria

K IpajlyCHOI U HA00OPOT.

OnpenesasiTh 1011316 KpyTa.

BoiBoauth Ggopmy.isl (B rpagyCHON U paraHHON Mepe)
IUISL UTUH JTyT, TUIOIIAJAEH CEKTOPOB U CETMEHTOB.
BoruuncasaTs miomanu Guryp, BKIOYAIOUUX JJI€MEHThI
OKPY>KHOCTH (Kpyra).

HaxoauTs muiomaay B 3a/1a4ax peajibHOW KU3HU

J[BUKEHUS TIIOCKOCTH

[TonsiTHE O IBMKEHUU
IJIOCKOCTH.
[TapaiensHbIf
MEPEHOC, TOBOPOT
[Ipumenenue

MIpY PEUICHUHU 3a7a4

Pa30upaTe npuMepbl, WILTIOCTPUPYIOLIUE TOHATHS
JBUKEHUS.

DopMyJIHPOBATH OIIPEACIICHUS IAPAILIEIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHH.

BbIBOAMTE UX CBOWCTBA, HAXOAMTH HEIIOJBHKHBIC
TOYKHU.

HaxoauThb LEHTPBI U OCH CUMMETPUM ITPOCTENIIUX
uryp.

IIpumeHsTH NapaaieabHblil IEPEHOC U CHMMETPHIO
IPU PELLIEHUU T€OMETPUUECKUX 3a/1ad (pa30upaTh
MIPUMEPBHI).

Hcnmoab3oBaTh 7151 NOCTPOEHUS U UCCIEA0BAHUN
1 POBBIE PECyPCHI
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[ToBTOpEeHUE, 0000IICHME,
cucTeMaTu3anus 3HaHUN

[ToBTOpEHUE
OCHOBHBIX IOHATUI

1 METOJ0B KypCOB
7-9 xnaccos,
0000111eH1E

Y CHCTEMATU3ALUS
3HaHuu. [Ipocrenue
T€OMETPUYECKHE
burypsl u ux
cBoicTBa. MI3mepenue
T€OMETPUUYECKHUX
BEJINYMH.
TpeyroapHUKHU.
[TapannensHbie

Y IEPIEHIUKYJISIPHbBIC
MpsIMBIE.
OKpy>XHOCTb U KpPYT.
I'eomerpuueckue
MMOCTPOCHUS. Y TJIbI

B OKPY>KHOCTH.
Briucanueie

Y OIIMCAHHBIC
OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[Tpsimast

1 OKPYXKHOCTb.

OnepupoBathb NOHATUSIMU: PUTYpa, TOUKA, TIpsIMasi, yToJ,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBIN U PAaBHOCTOPOHHUI
TPEYTroJIbHUKH, IPAMOYTOJbHBIN TPEYTOJbHUK, MEUAHA,
OucceKTpuca U BbICOTAa TPEYTOJIbHUKA, MapaJlIeiorpaMmM,
pOMO, MPSIMOYTOJIBHUK, KBaJIpaT, Tpanelus; OKPY>KHOCTb,
KacarelsibHas; paBEeHCTBO U Nogo0ue gpuryp,
TPEYTrOJIbHUKOB; MapaJUICIbHOCTh U NEPIEHIUKYISPHOCTD
MPSIMBIX, YTOJI MEXY MPSIMBIMUA, CHMMETPHSI OTHOCUTEIIBHO
TOYKH U TIPSIMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IIAa/Ib, TIEPUMETP.

Hcnoab3oBath GopmyJibl: IEpUMETPA U TLIOIIAN
MHOTOYTOJIbHUKOB, JNIMHBI OKPY>KHOCTH U TJIOIIAAU KPyTa,
o0beMa PSIMOYTOJILHOTO MapalljIeenuIe/1a.
OnepupoBarb NOHATHAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOpJIMHAT, BEKTOP; UCIO0JIb30BATh 3TU ITOHATHUS

JUISL TPEACTABJICHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHCJIE
U3 JIPyTHX YICOHBIX MPEIMETOB.

PemaTp 3a1auM Ha NOBTOPEHNE OCHOBHBIX MTOHATHUH,
WJUTIOCTPAIMIO CBS3EH MEXKY Pa3jIUUYHBIMU YaCTSMU Kypca.
Bpi0upaTs MeTox 1151 peUIeHUs 3a0a4u.

PemiaTh 3a1a4y 13 NOBCETHEBHOM KU3HHA

25



YeTplpexXyroJbHUKY.
Bniucannsie u
OMMUCAHHBIE
YEeTHIPEXYTOJIbHUKHU.
Teopema ITudaropa u
Havasa
TPUTOHOMETPHH.
Permenne o0Ommx
TPEYTrOJIbHUKOB.
[IpaBusibHBIE
MHOT'OYTOJILHUKH.
[IpeobpazoBanus
IIJIOCKOCTH.
JIBmxenus. [Togooue.
Cummerpus.
IImomane. Beraucnenne
mommaae. Ilmomanu
MOT00HBIX GUTYP.
JlekapToBbI
KOOPJIMHATHI Ha
TJIOCKOCTH.

Bexkropsl

Ha IUIOCKOCTH

OBIIEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

68
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HauMeHoBaHHe Pa3/iesioB U TEM
MPOrpamMMbl

Ne n/n

[Ipocreiime reomeTpudeckue GUTrypsl 1
uX cBoiicTBa. MI3MepeHne reomeTpuuecKux
BEJIMYUH

TpeyroapHUKH

[TapannensHble MpsiIMblE, CyMMa yTJIOB
TPEYroJIbHUKA

OxpyXHOCTb U KpyT. | 'eomeTpuueckue
HOCTPOECHHUS

[ToBTOpEHME, 000OIICHUE 3HAHUIA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBo 4acoB

Bcero

14

22

14

14

68

KonTtpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

SIKnacc

https://www.yaklass.ru/
bubnmorexa [IOK
https://m.edsoo.ru/7f415e2¢

SIKnacc

https://www.yaklass.ru/
bubmuorexka [JOK
https://m.edsoo.ru/7f415e2e

SKimacc

https://www.yaklass.ru/
but6mmoreka [JOK
https://m.edsoo.ru/7f415e2e

SKimacc
https://www.yaklass.ru/
bubnmnoreka [JOK
https://m.edsoo.ru/7f415e2¢
SAKimacc
https://www.yaklass.ru/
bubnmnoreka [JOK
https://m.edsoo.ru/7f415e2¢
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https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e

8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m BpOrPAMMEI Beero KOﬁHTpOJIbeIe H%aKanecmle 0BPA30BATETLHBIE
padoThbI padoTbI pecypebi
SAKnacc
N https://www.yaklass.ru/
YeTbIpE€XyroMbHUKU 12 1 Bu6morexa LIOK
https://m.edsoo.ru/7f417e18
SAKnacc
Teopema ®aneca u TeopeMa o _
MIPOIMOPIIMOHAIILHBIX OTPE3KaX, MOJO0HBIC 15 1 hitps://www.yaklass.ru/
O — ’ bubnnoreka [JOK
peyr https://m.edso0.ru/7f417e18
IImomans. Haxoxnenue miomanen AKace
TPEYTOJLHUKOB M MHOTOYTOJILHBIX (hUT 14 1 hitps://www.yaklass.ru/
I_EIngla)m MOJTOOHBIX (bni];p P Bubmiorexa [JOK
https://m.edsoo.ru/7f417e18
Teopema [Tudaropa u nayana 10 1 bubnmnorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIubl B OKpYKHOCTU. Bricanusle u SAKnacc
OIMMCAHHBIC YCTHIPEXyTOJIbHUKH. 13 1 https://www.yaklass.ru/
Kacarenbnbie k okpyxHOCTH. Kacanue bu6mmorexa [IOK
OKPY>KHOCTEH https://m.edsoo.ru/7f417e18
SAKnacc
N https://www.yaklass.ru/
IT 4 1
OBTOpEeHHe, 0000IIeHE 3HAHUHT Butmoreka LIOK
https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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9 KUIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/mm IpOrpaMMEI Beero KOﬁHTpOJIbH])Ie HpﬁaKanecmle 0Bpa30OBATEIBHBIE
padoThbI padoThl pecypebi
SKnacc
Tpuronometpusi. TeopemMbl KOCHHYCOB U https://www.yaklass.ru/
1 16 1
cuHycOB. Penienue TpeyrojbHIUKOB bu6muoreka [{IOK
https://m.edsoo.ru/7f41al12c
SAKnacc
[IpeobpazoBanue nmogodus. Merpudeckue https://www.yaklass.ru/
2 10 1
COOTHOILIEHUS B OKPYKHOCTH bubnuorexa [JOK
https://m.edsoo.ru/7f41al12c
SKnacc
https://www.yaklass.ru/
3 Bexroper 12 . bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
SKnacc
https://www.yaklass.ru/
4 JlexapTOBBI KOOPAMHATHI HA TIJIOCKOCTH 9 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41al2c
n SAKnacc
PaBUIBbHBIC MHOTI'OYT'OJIBHUKH. JIJ'II/IHa .
5 OKPYKHOCTH 1 IO/t Kpyra 8 https://www.yaklass.ru/
Briaucnenune miomntanei ‘ Bubmiorexa LIOK
https://m.edsoo.ru/7f41al2c
SKnacc
https://www.yaklass.ru/
6 JIBYO>KEHUS TIIOCKOCTH 6 Butmorexa LIOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHme, 0000IICHNE, CHCTEMATH3AITHS AKnace
7 3HaHI/II711) ’ B ’ H 7 2 https://www.yaklass.ru/
but6mmoreka [{JOK
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~ https://m.edsoo.ru/7f41a12c |

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IHHOYPOYHOE INTAHUPOBAHHUE

7 KUIIACC
Kosn4yecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uugposbie
n/n Tema ypoxa Bcero Kontpophbie  Ipaxririeciie u3ydeHusi oOpa3zoBaTeJibHbIE
padoThI padoTsbI pecypesr
1 Hpocreiiunite reomeTpirieckite 1 https://m.edsoo.ru/cf37bc33
00BEKTHI
2 MHOroyroiasHUK, JOMaHas 1 https://m.edsoo.ru/7c44aba4
3 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1 https://m.edso0.ru/6abb5328
4 CMeXHbBIC U BEPTUKAIIBHBIC YTJIbI 1 https://m.edsoo.ru/5bafbef6
5 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1 https://m.edso0.ru/c4a576d8
6 CMeKHBIE U BEPTUKAJIBHBIE YTIIBI 1 https://m.edsoo.ru/59f32be7
7 CMeXHbIE U BEPTUKAJIBHBIE YTJIbI 1 https://m.eds00.ru/b25ad662
8 CMeKHBIE U BEPTUKAJIBHBIC YTJIBI 1 https://m.edsoo.ru/7efd9f79
W3mepenue MMHEHHBIX U YTIIOBBIX
9 BEJIMYMH, BEIYUCIICHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
yTJI0B
W3mepenue MMHENHHBIX U YTITIOBBIX
10 BEJIMYMH, BBIYUCIIEHNE OTPE3KOB U 1 https://m.edsoo.ru/d3138al15
yIJIOB
W3mepenue JIMHEUHBIX U YIJIOBBIX
11 BEJIMYMH, BBIUYUCIIEHNE OTPE3KOB U 1 https://m.edso0.ru/7228de75
yIJIOB
H3mepenue JIMHEWHBIX U YIJIOBBIX
12 BEJIMYUH, BBIUNCIICHUE OTPE3KOB U 1 https://m.eds00.ru/26388283

yTJIOB
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[epumeTtp u miomags Guryp,

13 COCTABJICHHBIX U3 https://m.edso0.ru/313f3af6
HPSIMOYTOJIbHUKOB
[lepumeTp u miomags Guryp,

14 COCTaBJIEHHBIX U3 https://m.edsoo.ru/68567544
HPSIMOYTOJILHUKOB
[lonsarue o PaBHBIX Tpe}fFOJIBHI/IKaX

15 U IEPBUYHBIE [TPEICTABIEHUS O https://m.eds00.ru/6543f8e6
paBHBIX GUTYpax
T

16 PH TIPH3HAKA PABCHCTBA https://m.eds00.ru/662f4758
T‘peerJ'IBHI/IKOB
T

17 PH PU3HAKA paBeHCTBa https://m.edsoo.ru/a56dafee
TPEYTOJIBHUKOB
T

18 PH PU3HAKA paseHcTsa https://m.edso0.ru/8c898d59
TPEYTOJIbHUKOB
T

19 pH TpH3Haka paseHcTpa https://m.edsoo.ru/d7bafal2
T‘peerJ'IBHI/IKOB
T

20 PH PU3HAKA paBeHcTBa https://m.edsoo.ru/2a9887a8
TPEYTOJIbHUKOB
T

21 PH IPU3HAKA paBeHcTBa https://m.edsoo.ru/9bb24429
TPEYTOJIBLHUKOB
IT

22 PH3HAKH papeHcTBa https://m.edsoo0.ru/a8978b7e
NPAMOYTOJIBHBIX TPEYTOJIbHUKOB
IT

23 PH3HAKH paBeHCTBA https://m.edsoo.ru/6838bd37
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
CBOIicTBO MEIHAHEI

24 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, https://m.edsoo.ru/feba2371

MPOBEAEHHON K THIIOTEHY3€
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CBOIiCTBO MEIUAHEBI

25 MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, 1 https://m.edsoo.ru/e77e5f76
IIPOBEIEHHOMN K THIIOTEHY3€
P

26 aBHOOPCHHEIC H 1 https://m.edsoo.ru/64ch4ade
PaBHOCTOPOHHUE TPEYTOJILHUKU
H .

27 PUSHARH W CRORETRG 1 https://m.edsoo.ru/daf99266
PaBHOOEIPEHHOTO TPEYTOJbHUKA
n .

28 PUSHAIC 1 G3OMETRA 1 https://m.edsoo.ru/3c498aal
PaBHOOEIPEHHOTO TPEYTOJIbHUKA
I .

29 PHSHAII I CBOMETBA 1 https://m.edsoo.ru/4a4597ba
PaBHOOEIPEHHOTO TPEYTOJILHUKA

30 HepasenctBa B reometpun 1 https://m.edsoo.ru/5¢23c39d

31 HepaBencTBa B reomeTpun 1 https://m.edsoo.ru/61bb5b87

32 HepasenctBa B reometpun 1 https://m.eds00.ru/77e15319

33 HepaBenctBa B reomeTpuu 1 https://m.edsoo.ru/2a12d145
n .

34 pHMoerH:HHH TPEYTOILHIIE 1 https://m.edsoo.ru/cba738df
yriaoMm B 30
n .

35 pﬂMOerHOBHHH TPEYTOTRHHIC S 1 https://m.eds00.ru/79577c87
yriioM B 30
K 0

36 | OHTPOIbHAA pe,l, oTa o Teve 1 https://m.edso0.ru/985d6b47

TpeyronbHUKH

I1

37 apvan JICALHPIC TPAMBIC, HX 1 https://m.edsoo.ru/e7alac2d
CBOWCTBa

38 [Tarerit moctynat EBkinaa 1 https://m.edso0.ru/82915793
Hakpecr nexamue,

39 COOTBETCTBCHIDIC 1 https://m.edsoo.ru/f8a72ef6

OJTHOCTOPOHHUE YTJIbI,
00pa30BaHHbIE NIPH NTEPECEUEHUU
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40

41

42

IapaJuIeIbHBIX IIPSAMBIX CEKYIEn

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IIPU IEPECEUEHUU
NapaJIeIbHBIX MIPSAMBIX CEKYIIEH

Hakpecr nexarniue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHHE YTIIBI,
00pa30BaHHbIE NPH NTEPECCUCHU N
NapaJUICIbHBIX MIPSAMBIX CEKYIEH

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OIHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE MPU IEPECEUECHUH
IapaJUIEIbHBIX MIPSAMBIX CEKYIEH

https://m.edsoo.ru/fd45766f

https://m.edsoo.ru/9bfba414

https://m.edsoo.ru/dcf58e2c

43

44

45

Hakpect nexaiuue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIbI,
o0Opa3oBaHHbIE IIPU IEPECEUEHUU
napasuleIbHbIX MPSMBIX CEKyIlen

HpI/ISHaK MMapaJiCJIbHOCTH IIPAMBIX

yepes paBEHCTBO PACCTOSIHUM OT
TOYEK OJTHOM IIPSIMOM 10 BTOPOM
IpsIMOI

HpI/I3HaK napaJiuICJIbHOCTH IPAMBIX

yepes paBEHCTBO PACCTOSIHUM OT
TOYEK OJIHOM IIPSIMOM 10 BTOPOM
IpsIMOI

https://m.edsoo.ru/2a5b246¢

https://m.edsoo.ru/6942f486

https://m.edso00.ru/929568fa
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46 CymMa yriioB TpeyrosibHUKa 1 https://m.edsoo.ru/caa59a87
47 CymMa yriioB TpeyrojJbHHUKa 1 https://m.edsoo.ru/f71b17d3
48 Bremnue yrisl TpeyrojbHHAKA 1 https://m.edso00.ru/b9223191
49 Buewnue yriel TpeyrojipHuKa 1 https://m.eds00.ru/99eb2824
KoHnTtponbHas pabora 1o teme
50 "TlapayienbHbIe MPSIMbIC, CyMMa 1 https://m.edsoo.ru/9917da72
YIJIOB TpEYrojbHUKa"
O
51 Kpuy)KHOCTB’ XOPABLH AMAMETP, X 1 https://m.edso00.ru/64e76d1c
CBOICTBa
52 KacarenbHast K OKpy>KHOCTH https://m.edsoo.ru/b7ee8e8a
53 OKpyXHOCTbH, BIMCaHHAs B YTOJI https://m.edsoo.ru/ffcae611
54 OKpyXHOCTb, BIMCaHHAs B YTOJI https://m.edso0.ru/98bbdffd
I1 I'MT
55 OITHE » BPHMEHRERHE S 1 https://m.edsoo.ru/7aef28db
3aauax
I1 I'MT
56 OITHE > TIPHINICHEHHE B 1 https://m.edsoo.ru/1cal8372
3amadax
BuccekTpuca u cepeJMHHBIN
S7 NEPIEHANKYIISIP KakK 1 https://m.edsoo.ru/ef76e82b
reOMEeTPUUECKUE MECTa TOUEK
o
58 KPYAHOCTD, OTHCAHHAL OKOTO 1 https://m.edsoo.ru/564f6fce
TPEyrojbHHKa
O
59 KPYIRHOCTD, OTHCAHHA QKOO 1 https://m.eds00.ru/99523196
TPEyroJbHUKA
O
60 KPYIRHOCTD, BIHCANHAL B 1 https://m.edso00.ru/3351964c
TPEYTOJIBHUK
O
61 KPYAHOCTD, BIACANHA B 1 https://m.edsoo.ru/76e866¢c4

TPEYTrOJIbHUK
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[Ipocreitume 3anaun Ha

62 1 https://m.edsoo.ru/263dba7c
MOCTPOEHUE

63 Hpocteiiumme sazasn ta 1 https://m.edsoo.ru/f21fccfb
MIOCTPOCHHE
KoHTponbHas pabora 1o Teme

64 "OKpPYXHOCTb B KPYT. 1 https://m.edsoo.ru/le2edc15
I'eomerpuueckue nocrpoeHus"
[ToBTOpeHue u 06o0IIeHNE 3HAHMI

65 OCHOBHBIX ITIOHITHI U METOIOB 1 https://m.edsoo.ru/ec47a89c
Kypca 7 Kiacca

66 HroroBas KOHTpOIbHAS paboTa 1 https://m.edsoo.ru/594ee3f8
[ToBTOpeHue u 06001IeHNE 3HAHUI

67 OCHOBHBIX ITOHATHI U METOIOB 1 https://m.edso0.ru/86b3725a
Kypca 7 Kiacca
[ToBTOpEeHHE M 000OITICHNE 3HAHUIA

68 OCHOBHBIX ITIOHATUI U METOOB 1 https://m.edsoo.ru/49aed132
Kypca 7 kiiacca

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoasnsie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

II

1 APALICIIOTPAMM, CTO TIpHSHATH 1 1 https://m.eds00.ru/f9b299d8
CBOIiCTBa
I1

2 APALICTIOTPAMM, CTO HpHEHAKI 1 1 https://m.edsoo.ru/dddcdd25
CBOMCTBA
II

3 apuannenorp AMM, €10 TIPHSHAKH 1 1 https://m.edsoo.ru/77fd6d1d
CBOMCTBA
YacTtHble ciyyau napasuieorpaMMoB

4 (IpAMOYTONEHUK, POMO, KBaApaT), UX 1 https://m.eds00.ru/94c93461
IIPU3HAKYU U CBOMCTBA
YacTHble cydau napauieorpaMMoB

5 (IpsIMOYTOJTIEHUK, pOMO, KBaJIpaT), X 1 https://m.eds00.ru/51911786
MpU3HAKU U CBOKCTBA
YacTHbIe cydan mapauieorpaMMoB

6 (IpsAMOYTONTEHUK, pOMO, KBaIpar), ux 1 https://m.eds00.ru/27256434
MPU3HAKU U CBOKCTBA

7 Tpaneuuns 1 https://m.edsoo.ru/8ef16498
P 0

8 APHODOKAL M HpAMOYTONbHa% 1 https://m.edsoo.ru/1b7b3ea8
Tpaneuuu
P 0

9 APHODOKAL M MpAMOyTonbHas 1 https://m.edsoo.ru/be3cc4dc
Tpanenun

10 Meroa yaBoeHUs: MEIUAHbI https://m.edsoo.ru/987ch6e8

11 [leHTpanbpHasi CHMMETPUS https://m.edsoo.ru/9fb2aace
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KonrtponsHas padora o Teme

12 | _, \ 1 https://m.eds00.ru/144684c5
YeThIpEXyroIbHUKU
T o
13 COPEM FhAIECa 1 TEOpEa O 1 https://m.edsoo.ru/1f164baa
MIPOIOPIIMOHATIBHBIX OTPE3Kax
14 CpenHsis TUHUS TPEYTrOJIbHUKA 1 https://m.edsoo.ru/5caa551b
15 Cpenssist TMHUS TPEyroJIbHUKA 1 https://m.edso0.ru/27335f97
16 Tpanenus, e€ cpeaHsis TUHUS 1 https://m.edso0.ru/e4935643
17 Tpaneuus, €€ cpeaHssa TUHUS 1 https://m.edsoo.ru/43c7b651
18 [IponopunoHaibHbBIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponopuroHasbHBIE OTPE3KH 1 https://m.edsoo.ru/537cf2b8
20 Lentp Macc B TpeyroibHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [TogoOHBIE TPEYTOTBLHUKHI 1 https://m.edsoo.ru/de9d4f1f
T
22 PH MpH3HAKA N07100HS 1 https://m.edso00.ru/3d9d8817
TPEYrOJIHLHUKOB
T 0
23 DI HpHHEKa HOAODHUA 1 https://m.edsoo.ru/65d233dd
TPEYTroJIbHUKOB
T
24 PH HpHU3HAKA M10100KS 1 https://m.edsoo.ru/2ab3b872
TPEYroJIbHUKOB
T 0
25 DI HpHHEKa HOAO0UA 1 https://m.edso00.ru/a87287f2
TPEYTrOJIbHUKOB
II 0
26 PHMEHCHHE HOAODIL HPH PEHICHIH 1 https://m.edsoo.ru/4a8cbfdf
MPAaKTHYECKUX 3aja4
K
27 OHTPOALHA paboTa 10 Teme 1 https://m.edso0.ru/f5573351
"I[TogoOHbIE TPEYTOIBLHUKH"
28 (BoficTha mIomAcH 1 https://m.edsoo.ru/dcec5b8c
TeOMETPUUYECKUX PUTYD
29 DopMyITBI TSI TUTOIIAIN 1 https://m.edsoo.ru/h91f44ea
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TpeyroJIbHUKA, apajuieiorpaMmma

DopMyIBI IS TIOMIAAN

30 https://m.edsoo.ru/d58d8422
TPEYroJbHHKA, MapaienorpaMmma
(6))

31 OPMYJIBL UL IO https://m.edsoo.ru/d1c6cfsb
TPEYroJIbHUKA, TTapaJljiejiorpaMmma

32 DopmyJeI ATs IOIA M https://m.edsoo.ru/958e8498
TPEYTrOoJIbHUKA, MTapajuieorpaMMa

33 DopMmyJeI /TS TIOIA M https://m.edsoo.ru/2e5a5e9d
TPEYTrOoJIbHUKA, MapajuieorpaMmMa

34 Boruucrienye MI0MAZIeH CIONHEIX https://m.edsoo.ru/c19ff29c
¢uryp

35 Tnomanu puryp sa kreraaroi https://m.edsoo.ru/c67fd599
Oymare

36 [Tnomaau mono6HbIX huryp https://m.edsoo.ru/dclel62f

37 [Tmomanu mogoOHBIX Guryp https://m.edsoo.ru/1b83b7d3

38 324K ¢ NPAKTHICCKHM https://m.edsoo.ru/7a6abeed
coJlep:KaHueM

39 3a1auH C NPAKTHHCCKIM https://m.edsoo.ru/e1fab379
coJIepKaHUEM
P

40 CHICHHIE 3anat CVHOMOIHHO Merona https://m.edsoo.ru/f8fbc711
BCIIOMOTaTeIbHOM ILIOIIAIU
K 0

41 " OHTPOHH,I,M PabOTa o Teme https://m.edso0.ru/4247ccd7

ITnomans

T II g

42 copema ITudaropa u ¢& https://m.edsoo.ru/1de9988f
MIPUMEHEHUE
T II S

43 copema [Tugaropa u e& https://m.edsoo.ru/e8c9529b

IIPUMEHEHHE

39


https://m.edsoo.ru/d58d8422
https://m.edsoo.ru/d1c6cf5b
https://m.edsoo.ru/958e8498
https://m.edsoo.ru/2e5a5e9d
https://m.edsoo.ru/c19ff29c
https://m.edsoo.ru/c67fd599
https://m.edsoo.ru/dc1e162f
https://m.edsoo.ru/1b83b7d3
https://m.edsoo.ru/7a6abeed
https://m.edsoo.ru/e1fab379
https://m.edsoo.ru/f8fbc711
https://m.edsoo.ru/4247ccd7
https://m.edsoo.ru/1de9988f
https://m.edsoo.ru/e8c9529b

Teopema [Tudaropa u e

44 https://m.edsoo.ru/da7f91ldc
MIPUMEHEHHE
T I1 &

45 copema Iugparopa i e https://m.edsoo.ru/6a4fd62b
NPUMEHEHUE
T I1 &

46 copema Iugparopa i e https://m.edso0.ru/398e21a6
MIPUMEHEHUE
OmnpeneneHne TPUrOHOMETPHUECKUX
(¢byHKIUI ocTporo yria

47 MPSMOYTOJIBHOTO TPEYTOJIbHUKA, https://m.edso0.ru/5f57859b
Tle"OHOM@TpH‘ICCKHG COOTHOILIICHU A
B IIPSIMOYTOJILHOM TPEYTOJIbHUKE
0]

48 CHOBHOE TPHTOHOMETPHACCKO® https://m.edsoo.ru/3a89df6a
TOXIECTBO

49 OCHOBHOE TPHTOHOMETpHHECKOC https://m.edso0.ru/12127fcl
TOXIECTBO
0]

50 CHOBHOC TPHTOHOMETPHTCCKOE https://m.eds00.ru/15d3c665
TOXICCTBO
KonTponbhas pabota no teme

51 "Teopema [Tudaropa u Hauana https://m.edso00.ru/22adb816
TpUroHomeTpun"
B

52 [THCATHbIC 1 HeHTpaHBHUHe yTHH’V https://m.edso0.ru/83f3e14d
yr OJ1 MG)KI[Y KacaTCJIbHOU U XOpI[OI/I
B

53 [THCARHBIC 1 HeHTpaHBHUHe yrnm,v https://m.edsoo0.ru/49a5642c
YI‘OJI MG)K,Z[y KacaTCJIbHOU U XOpI[OI/I

54 Bricanseie u HeHTpaHBHUHe ymH’v https://m.edsoo.ru/bec6aabe
YTOJI MEXTy KacaTelIbHON U XOpaon

55 VYTibl MEXAY XOpIaMU U CEKYLTUMU https://m.edso0.ru/d25ba946

56 Vbl MeXy XOpJaMu U CEKYIUMU https://m.edsoo.ru/85bb8h6e

40


https://m.edsoo.ru/da7f91dc
https://m.edsoo.ru/6a4fd62b
https://m.edsoo.ru/398e21a6
https://m.edsoo.ru/5f57859b
https://m.edsoo.ru/3a89df6a
https://m.edsoo.ru/12127fc1
https://m.edsoo.ru/15d3c665
https://m.edsoo.ru/22adb816
https://m.edsoo.ru/83f3e14d
https://m.edsoo.ru/49a5642c
https://m.edsoo.ru/bec6aabe
https://m.edsoo.ru/d25ba946
https://m.edsoo.ru/85bb8b6e

57

58

59

60

61

62

63

64

65

66

67

Brnucannelie u onucaHHbIe
YETBIPEXYTOJIBHUKH, UX NIPU3HAKH U
CBOMCTBA

Brnucannslie u onucaHHbIE
YETBIPEXYTOJIBHUKH, UX NIPU3HAKU U
CBOMCTBA

BnucanHble 1 onyMcaHHbIE
YEeTBIPEXYTOJIBHUKH, UX IPU3HAKU U
CBOMCTBA

[IprMeHeHne CBOWCTB BIMCAHHBIX U
OINMCAaHHBIX YETHIPEXYTOJbHUKOB IIPH
pEeLIEHUU TEOMETPUYECKUX 3a1a4

[IpuMeHeHne CBOWCTB BIMCAHHBIX U
OIMCAHHBIX YEThIPEXYTOJIbHUKOB IIPU
pELIeHUH TeOMETPUUYECKUX 3a7a4
B3anMHOe pacnonoxeHue 1Byx
OKPY>KHOCTEH, O0III1e KacaTeIbHbIe
Kacanune okpyxHocTeit
KonTponbHas padota 1o Teme "YTisl
B OKpY’KHOCTH. Brincanusle u
OIMCaHHBIEC YEThIPEXYTOJIbHUKHU"
[ToBTOpEHNE OCHOBHBIX MOHATUN U
METO/I0B KypCOB 7 M 8 KIIaCCOB,
000011IeHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHITHN H
METOJI0B KypcOB 7 U 8 KJIaCCOB,
0000111eH1e 3HAaHUH

Hrorosas KOHTpOsIbHAs paboTa

https://m.edsoo.ru/72d2d56¢

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

https://m.edsoo.ru/857c578b

https://m.edsoo.ru/c753c21a

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

https://m.edsoo.ru/22357ffa

https://m.edsoo.ru/9ddff952

https://m.edsoo.ru/f319755d

https://m.edsoo0.ru/2359%e41e

https://m.edsoo.ru/73d61fd9

https://m.edsoo.ru/7482fa88

41


https://m.edsoo.ru/72d2d56c
https://m.edsoo.ru/5d95fa1e
https://m.edsoo.ru/857c578b
https://m.edsoo.ru/c753c21a
https://m.edsoo.ru/77caf1ad
https://m.edsoo.ru/22357ffa
https://m.edsoo.ru/9ddff952
https://m.edsoo.ru/f319755d
https://m.edsoo.ru/2359e41e
https://m.edsoo.ru/73d61fd9
https://m.edsoo.ru/7482fa88

[ToBTOpEHNE OCHOBHBIX NOHATUN U
68 METOJIOB KypCOB 7 1 8 KJIacCOB,
0000111eH1Ee 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

https://m.edsoo.ru/e464967b

42


https://m.edsoo.ru/e464967b

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoasnsie IIpakTHueckue
n/n Bcero u3yyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
o
1 > eHeJEeHHe TPHTOHOMETPHHCCIIX 1 https://m.edsoo.ru/b3c64e7c
¢bynkmuit yrimos ot 0° no 180°
2 ®dopmyIbl TpUBEIEHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edso0.ru/341bb435
4 Teopema KOCUHYCOB 1 https://m.eds00.ru/69c32eb3
5 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cuHYCOB 1 https://m.edsoo.ru/e91ba449
7 Teopema cuHycOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHyCOB 1 https://m.edso0o.ru/67e612c1
H
9 AXOAICHHE JUTHI CTOPOH H 1 https://m.edsoo.ru/8bcf3969
BCJIMYHMH YTJIOB TPCYT'OJIbHUKOB
10 Pemenue TpeyrojabHUKOB 1 https://m.edso00.ru/2f985b58
11 Pemenue TpeyroibHUKOB 1 https://m.eds00.ru/d73453dc
12 Pemenne TpeyroabHUKOB 1 https://m.edso0.ru/9e4e293d
13 Pemenne TpeyroapsHUKOB 1 https://m.eds00.ru/9557249d
IT
14 PAITHHECKOE TIPHMEHEIHE Te0peM 1 https://m.edsoo.ru/bdc72chl
CHUHYCOB U KOCHUHYCOB
IT
15 DARTIHCCKOE TIPHMEHCHHE TE0PeM 1 https://m.edsoo.ru/7197fb99
CHUHYCOB U KOCHHYCOB
K 0
16 OHTPOILHAT PabOTa MO TEME 1 1 https://m.edsoo.ru/e784c943

"Pemenuie TpeyroabHUKOB"
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https://m.edsoo.ru/b3c64e7c
https://m.edsoo.ru/d78de7ad
https://m.edsoo.ru/341bb435
https://m.edsoo.ru/69c32eb3
https://m.edsoo.ru/78cedc87
https://m.edsoo.ru/e91ba449
https://m.edsoo.ru/ffc3c8bd
https://m.edsoo.ru/67e612c1
https://m.edsoo.ru/8bcf3969
https://m.edsoo.ru/2f985b58
https://m.edsoo.ru/d73453dc
https://m.edsoo.ru/9e4e293d
https://m.edsoo.ru/9557249d
https://m.edsoo.ru/bdc72cb1
https://m.edsoo.ru/7197fb99
https://m.edsoo.ru/e784c943

17

18

[TonsiTHe 0 MpeoOpazoBaHUU TOAOOHS

CoOTBETCTBEHHBIE ATIEMEHTHI
no100HbIX (Uryp

https://m.edsoo.ru/ebf9323e

https://m.edsoo.ru/b6c9917d

19

COOTBETCTBEHHBIE DIIEMEHTHI
MoA00HBIX uryp

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

20

Teopema 0 Ipou3BEIEHUN OTPE3KOB
XOp/[I, TeOpeMa O MPOU3BEICHUN
OTPE3KOB CEKYIIHX, TEOPEMa O
KBajipaTe KacaTeabHOM

https://m.edsoo.ru/e4ed2d8e

21

22

23

24

25

Teopema 0 IpoU3BENEHUHN OTPE3KOB
XOpJ, TeOpeEMa O MIPOU3BEICHUN
OTPE3KOB CEKYILUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOU

TeopeMa 0 IpOU3BEAECHUU OTPE3KOB
X0pH, TeopeMa O IPOU3BEIECHUU
OTPE3KOB CEKYIIHNX, TEOPEMA O
KBaJpaTe KacaTeJIbHOU

IIpuMeHeHne TeopeM B peleHUun
T€OMETPUYECKUX 3a]1a4
[IpumeneHnue TeopeM B pelIeHUU
reOMETPUYECKUX 3a/1a4
IIpuMeHeHne TeopeM B peleHUun
reOMETPUUYECKUX 3a/1a4

https://m.edsoo.ru/f22f5b5f

https://m.eds00.ru/834b9462

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

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

https://m.edsoo.ru/af72d448

26

27

Konrponbnas pabora no reme
"[Ipeobpa3oBanue mo100us.
Mertpuueckre COOTHOLIEHUS B
OKpYy>KHOCTH"

OnpeneneHyre BEKTOPOB.

https://m.edsoo.ru/da5138ee

https://m.edsoo.ru/53a4c485
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https://m.edsoo.ru/ebf9323e
https://m.edsoo.ru/b6c9917d
https://m.edsoo.ru/15a8fba3
https://m.edsoo.ru/e4ed2d8e
https://m.edsoo.ru/f22f5b5f
https://m.edsoo.ru/834b9462
https://m.edsoo.ru/1c13d2d7
https://m.edsoo.ru/17b7b4d4
https://m.edsoo.ru/af72d448
https://m.edsoo.ru/da5138ee
https://m.edsoo.ru/53a4c485

@U3HYECKUI U TeOMETPUIECKUI
CMBICII BEKTOPOB

CnoskeHue ¥ BEIYUTaAHHUE BCKTOPOB,

28 https://m.edsoo.ru/d5c¢7dc9e
YMHOXEHHUE BEKTOpa Ha YUCIIO
C

29 JTOCHHC H BRIITAMHC BEKTOPOB, https://m.edsoo.ru/5fc8e3ef
YMHOXEHHUE BEKTOpa Ha YUCIIO
C

30 JIOPCHHE H BLIAMTAHE BEKTOPOB, https://m.edso0.ru/b66195d4
YMHOXKEHHUE BEKTOpa Ha YUCIIO
P

31 A3TIOIKCHHC BEKTOpa 1O ABYM https://m.edsoo.ru/d57fedf3
HEKOJUTUHEAPHBIM BEKTOpaM

32 Koopaunater BekTopa https://m.eds00.ru/393e5532
CkarsipHOE TIPOU3BEICHUE BEKTOPOB,

33 €ro MpUMEHEHUE JIUIST HaXOXKICHUS https://m.edsoo.ru/4c2c7ae3
JJINH U er'IOB
CkansipHOE IPOU3BEICHUE BEKTOPOB,

34 €ro MPUMEHEHUE I HAXOKIACHUS https://m.edsoo.ru/6e5f3e8d
JJINH U yTJIOB
P

35 CHICHHE 38/t ¢ TOMOTHBIO https://m.edsoo.ru/7788ed68
BEKTOPOB
P

36 CHICHHE 33/a% € TOMOTIEIO https://m.edsoo.ru/b1d59d28
BEKTOPOB
IT

37 PHMCHEHHE BEKTOPOB 1A PELICHIA https://m.edsoo.ru/8faeee39
3a7a4 PU3UKU
K 6

38 | OHTpOHB?aH paboTa Mo TeMe https://m.edso00.ru/181256¢b

Bexkrops!

39 JLeKapTOBbI KOOPAMHATEI TOUCK Ha https://m.edsoo.ru/6a4cbb6a
[UIOCKOCTH

40 YpaBHeHUE MPSIMOI https://m.edsoo.ru/cd67f435
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https://m.edsoo.ru/d5c7dc9e
https://m.edsoo.ru/5fc8e3ef
https://m.edsoo.ru/b66195d4
https://m.edsoo.ru/d57fedf3
https://m.edsoo.ru/393e5532
https://m.edsoo.ru/4c2c7ae3
https://m.edsoo.ru/6e5f3e8d
https://m.edsoo.ru/7788ed68
https://m.edsoo.ru/b1d59d28
https://m.edsoo.ru/8faeee39
https://m.edsoo.ru/181256cb
https://m.edsoo.ru/6a4cbb6a
https://m.edsoo.ru/cd67f435

41 YpaBHeHHE NpAMOT https://m.edso00.ru/c2723581
42 YpaBHEHNE OKPYKHOCTU https://m.edsoo.ru/d858d33e
43 Koopuraret Touek Hﬁf’pecequI/IH 1 https://m.edsoo.ru/76blbe7d
OKPYXHOCTH U TPSMO#
Meron KOOpAMHAT NIPU PELLIEHUU
44 reOMETPUUYECKHX 3a/1ay, 1 https://m.edsoo.ru/2fc365c5
NPaKTUYECKUX 3a/1a4
Metoa KoOopAMHAT MIPU PELIEHUN
45 reOMETPUYECKUX 3a/ad, 1 https://m.edsoo.ru/e12ca595
MPAKTHYECKUX 3a7a4
MeTto KOOpAUHAT MpU PEeLICHUN
46 reOMETPUUYECKHX 3a/1ay, 1 https://m.edsoo.ru/cdca5a96
MPAKTHYECKUX 3a7a4
KonTponbnas pabota no teme
47 " JlekapTOBBI KOOPAMHATHI HA 1 https://m.edsoo.ru/e254eff4
IJIOCKOCTH"
48 I1paBiTbbie MHOTOYrOMbHIKIL, 1 https://m.eds00.ru/5733b6f2
BBIUUCIICHUE UX DIIEMEHTOB
49 Yucno m. JlnuHa OKpy>XKHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno wt. J[nmrHA OKPYKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlnnHa nyru OKpy>KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Panuannast Mmepa yrira 1 https://m.edsoo.ru/d885149f
53 IInomane kpyra, ceKTOopa, CErMEHTa 1 https://m.edso00.ru/984c824c
54 [Tnomane kpyra, ceKTopa, cerMeHTa 1 https://m.edso00.ru/729f9dda
55 [Tnomane kpyra, cekTopa, CerMEHTa 1 https://m.edsoo.ru/f76de8ab
56 [ToHusATHE O ABMKEHUH IUIOCKOCTH 1 https://m.edsoo0.ru/376d67dd
57 [TapanienbHblil IepeHoOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
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https://m.edsoo.ru/c2723581
https://m.edsoo.ru/d858d33e
https://m.edsoo.ru/76b1be7d
https://m.edsoo.ru/2fc365c5
https://m.edsoo.ru/e12ca595
https://m.edsoo.ru/cdca5a96
https://m.edsoo.ru/e254eff4
https://m.edsoo.ru/5733b6f2
https://m.edsoo.ru/e4371f68
https://m.edsoo.ru/a53cddfa
https://m.edsoo.ru/3a858db3
https://m.edsoo.ru/d885149f
https://m.edsoo.ru/984c824c
https://m.edsoo.ru/729f9dda
https://m.edsoo.ru/f76de8ab
https://m.edsoo.ru/376d67dd
https://m.edsoo.ru/5e85661a

58
59

[TapannenpHbIi IEPEHOC, TOBOPOT

ITapaiensHbIi IEPEHOC, IOBOPOT

https://m.eds00.ru/94431449

https://m.edsoo.ru/2balc265

60

61

62

63

ITapamienpHbIN IEPEHOC, TOBOPOT

IIpuMeHeHne qBUKEHUN IIPU
peLIeHnH 3a1a4

KontponbHas paboTa no temam
"IIpaBunbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [[BH>KE€HHUS TITOCKOCTH"

[ToBTOpeHme, 0600IICHNE,
cucreMaru3anus 3HaHui. Msmepenue
TEOMETPUYECKHUX BEJIMYHUH.
TpeyrosbHUKU

https://m.edsoo.ru/af48c48e

https://m.edsoo.ru/ff7d8897

https://m.edsoo.ru/ele8aela

https://m.edsoo.ru/72edal63

64

[ToBTOpenwue, 06001IIeHNE,
CUCTEMAaTH3aIHsI 3HAHUH.
[TapannensHbie U
MEePIECHIUKYJISIPHBIE TIPSIMBIE

https://m.edso0.ru/92569f1e

65

66

67

68

[ToBTOpenwue, 06001IIeHNE,
cUCTeMAaTH3aIus 3HAaHU.
OKpy’>KHOCTb U KpYT.
['eomeTpuyeckune nocTpoeHus. Y bl
B OKPY>KHOCTH

[ToBTOpenwue, 06001IIeHNE,
cucTeMaTu3anus 3HaHui. Brcananie
Y ONMCAHHBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB

HToroBast KOHTpOJIbHAs paboTa
[ToBTOpEHME, 0000IICHUE,
cucTeMaTH3alus 3HaHu!

https://m.edsoo.ru/f15718de

https://m.edsoo.ru/5b4988db

https://m.edsoo.ru/f9e5a2db

https://m.edsoo.ru/2346d284
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https://m.edsoo.ru/2346d284
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

HpOBepﬂeMbIe NMpeaAMETHLIC PE3yJbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ1bHOI7[ nmporpaMmbl OCHOBHOI'O oo1ero 06p330BaHl/lﬂ

I'eomeTpus

Pacrio3naBaTh M3ydeHHbIE TeoMeTpudeckue (Urypbl, ONMPEAeNsiTh UX
B3aUMHOE PpACIOJOXKEHHUE, H300pakaTh TIeoMeTpUdecKue (Urypsl,
BBINIOJIHATh YEPTEKHM MO YCIOBUIO 3ahaud. M3MepsaTh JNHMHEHHBIE U
YTJI0BBIE BEMMYMHBI. Pemarh 3aaun Ha BBIYMCIEHUE JUIMH OTPE3KOB U

BCJIMYHH YTJIOB

Jlenatb rpyOyr0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B
peambHOM KHU3HHM, pa3MEpoB MPHUPOIHBIX OOBEKTOB. Pazmuuath

pa3sMEpPhI 3TUX 00BEKTOB I10 IMOPAAKY BECIIUYHNHBI
CTpOI/ITB YCPTECIKU K TCOMCTPHICCKUM 3a/ladaM

[Tonp30BaTbes MpU3HAKaMU PaBEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PELICHUN
3aj1ad

[IpoBoauTh  JOTMYECKHE  pPACCYKIEHUS C  HCIOJIb30BAaHUEM

reoOMCTPHUICCKUX TCOPEM

[Tonb3oBaTbes MpU3HaAKaMu paBeHCTBA MPSIMOYT OJIBHBIX
TPEYTOJLHUKOB, CBOHCTBOM MEIHMAHBI, MPOBEIEHHOW K THUIIOTCHY3e
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUN T€OMETPUUYECKUX 3a/1a4
Omnpenenste MapaieIbHOCTh MPSMBIX C IOMOILIBIO YIJIOB, KOTOpPbIE
oOpasyer ¢ HUMHU cekymias. OnpenensiTe MapauieIbHOCTh MPSMBIX C
MOMOIIbI0 PAaBEHCTBA PACCTOSHUI OT TOYEK OJHOM MPSMOM IO TOYEK
JIPYrou NMpsiMOr

Pemiate 3a1aun Ha kieryaToil Oymare

[IpoBOANTH BBIYHCIEHUS M HAXOIUTh YHUCIOBbIE U OYKBEHHBIE

3HAYCHUA YIJIOB B TCOMCTPHYCCKUX 3aJadaxX C HUCIOJIb30BAHUCM




CYMMBbI YIJIOB TPEYTOJIbHUKOB U MHOTOYI'OJBHUKOB, CBOMCTB YIJIOB,
0o0pa30BaHHBIX MPH [EPECEUCHUU JIBYX MapallJICNbHBIX MPSIMBIX

cexyuieil. Pemars npakTudeckue 3a1ayd Ha HaXO0XKACHUE YIJIOB

BH&I{GTB IIOHATHEM TCOMETPHUICCKOTO MECTa TOYCK. YMeThb

6.10 OTpEeENATh OUCCEKTPHUCY YINIa M CEPEeIUHHBIA MEePIEeHIUKYIApP K
OTPE3KY Kak F€OMETPUUECKHE MECTa TOUEK
@opMynHpOBaTh OMNPEICICHUS OKPYKHOCTHU M Kpyra, XOpAbl H
6.11 IaMeTpa OKpPYKHOCTH, TIOJIb30BaThCi MX CBOICTBaMH. YMETh
MIPUMEHSTH 3TU CBOMCTBA MPU PELLICHUH 3a/1a4
Biagers NOHATHEM OINHMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH,
yMeTb HaxoauTh €€ ueHtp. [lonb3oBaTbest (akTamMu O TOM, 4YTO
6.12 OUCCEKTPUCHI YITIOB TPEYroJbHUKA NMEPECceKatoTcsl B OAHOM TOUKe, U O
TOM, YTO CEpEeIMHHBbIE NEPIEHINKYIAPbl K CTOPOHAM TPEYrojJbHUKA
IIEPECEKAIOTCS B OJHON TOUKE
Biagers moHATHEM KacaTebHOM K OKPYXKHOCTH, II0JIb30BaThCS
6.13 TEOPEeMOM O TEPHEeHIUKYIIPHOCTH KacaTeIbHOWM W  pajamyca,
IIPOBEJEHHOTO K TOUKE KaCaHMs
6.14 [lonb30BaTbcsi MOPOCTEHIIMMU T€OMETPUUYECKUMHM HEPAaBEHCTBAMHU,
' MMOHUMATh UX MPAKTUYECKUN CMBICI
6.15 [IpoBOANTH OCHOBHBIE T'€OMETPHUYECKHE IOCTPOCHHUS C IOMOIIbIO
' LUPKYJIS U JINHEUKU
8 KUIACC
Kon N
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTarTa
6 I'eomeTpus
6.1 Pacrio3HaBaTh OCHOBHBIE BMJIbl UYETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
' MOJIb30BaThCSA UX CBOMCTBAMH IIPU PEILICHUH T'€OMETPUUECKHUX 3a1a4
6.2 [IpumeHsTh CBONCTBA TOYKM MEPECEUEHUS] MENHaH TpPEyroJbHHUKA
' (meHTpa Macc) B pelICHUH 3aa4
6.3 Brnaners mnonsiTMEM cpeaHEN JIMHUM TPEYroJibHMKAa U Tpamneuu,

MPUMEHATh HUX CBOMCTBAa MNpHU pELIEHUH T'eOMETPUUECKHUX 3ajad.



ITons3oBatbes Teopemon Paneca U TEOPEMON O MPONOPLUUOHAIBHBIX

OTpE3Kax, MIPUMCHATH UX JJIA PCHICHUA IIPAaKTHYCCKUX 3aJa4

[IpuMmeHsTh NpU3HAKK MOAOOUS  TPEYrOJIbHUKOB B  PEIIEHUU

o4 reOMEeTPUYECKUX 3a/1a4
[Tons3oBatbest Teopemoit [Iudaropa s pemieHns reoMeTprUIecKux 1
65 nmpakThyeckux 3anad. CTpOUTh MaTeMaTHYeCKyl MOJElb B
' IIPAKTUYECKUX 3a/layaX, CaMOCTOSTENbHO JIENaTh YEePTEXK U HAXOIUTh
COOTBETCTBYIOIINE JJTUHBI
Bnagers noHsTHSAMM CUHYCa, KOCHHYyCa W TaHI€HCa OCTpPOro yria
6.6 IPSIMOYTOJIBHOTO TpeyrojpHUKa. Iloap30BaThCs ITUMHU TMOHATHAMU
JUISL peLIEHUs TPAaKTHYECKUX 3a/1a4
Beruucnsate (pa3nuuHbIME  crioco0aMu) TUIOMIAAL TPEYroJbHUKA |
6.7 IUIOINAAM MHOTOYTOJIBHBIX (uryp (Mojab3ysach, A€ HE0O0X0AUMO,
' KaJIbKYJISITOpOM). IIpUMEHATh MONy4eHHbIE YMEHUS B HPAKTHUECKUX
3a1auax
Bnagers NOHATHSMY BIMCAHHOTO U LIEHTPAJIILHOTO YIUIA, UCIIOJIb30BaTh
68 TEOPEMBbI O BIMCAHHBIX yrjaX, yriaXx MeXAy XOpAaMU (CEeKyIIMMH) U
' yrie MexAy KacaTelIbHOW U XOpJOW NpU PEIICHHUH FeOMETPUYECKUX
3a1a4
6.9 Bnagerb mOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh
' CBOMCTBA ONMCAHHOI'O YETHIPEXYTOJbHUKA IIPH PEIICHNN 3a]a4
[IpuMeHATh TONIydeHHBbIE 3HAHMS HAa NPAKTUKE — CTPOUTh
6.10 MaTeMaTUYECKUE MOJENN JUIsl 3a]a4 peajbHOW JXU3HU U NPOBOJIUTH
' COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEeM TNoaol0us |
TPUTOHOMETPUH (TIOJIB3YSCh, I'/I€ HEOOXOUMO, KAJIbKYJIATOPOM)
9 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepPsIeMOro iy
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yabrara
6 I'eometpus
6.1 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBHIX YIJIOB, HAXOJIUTh C UX

MIOMOIIBIO PA3JIMYHBIC J3JIEMCHTBI MPAMOYI'OJIBHOTO TpPEYIOJIbHUKA




6.2

(«pemieHue  MpSMOYTOJbHBIX  TpeyroibHUKOB»). Haxomuts (c

MTOMOIIIBIO KaJTbKYJISITOPA) JJIMHBI U YTIIBI JIsI HETAOJWYHBIX 3HAUYCHUN
[Tonb3oBaTbcsA dbopmynamu MPUBEAECHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM [JIi HAXOXKICHHS COOTHOIIEHUI

MCIKAY TPUTOHOMETPHUICCKUMHU BCIIMUMHAMHA

6.3

6.4

6.5

Hcnons3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUISI HaXOXKICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTrOJbHUKA («PEIIEHUE TPEYrOIbHUKOBY),

MPUMCHATDH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3ada1

Bragerp mOHATHSAMH TIpeoOpa3oBaHUS IMOJAO0OMS, COOTBETCTBEHHBIX
2JIeMEHTOB MOI00HBIX (uryp. [lomb30BaThcsi CBOMCTBAMHU IO00MS
MIPOU3BOIBHBIX (UTYP, YMETh BBIYUCIATH JJIUHBI U HAXOIUTh YIJIBl Y
nonoOHbIX (uryp. IlpuMeHsATs CBOWCTBA MOAOOMS B TMPAKTHUECKUX
3ajadax. YMeTh MPHUBOAWUTH TpPHUMEPHl MOMOOHBIX (Guryp B

OKPY’KaOIlIEM MUDE

[Tonmp30BaThcss TeOpeMaMH O TPOU3BEICHHH OTPE3KOB XOpHA, O

MMPOU3BCACHUN OTPE3KOB CCKYIHX, O KBAApPATEC KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCSA BCKTOpaMH, IIOHHUMATb HX FGOMeTpI/I‘IGCKI/Iﬁ n
(1)I/I3I/IIICCKI/II71 CMBICJI, IPUMCHATb UX B PCIICHUU I'COMCTPUYCCKHUX H
(bI/ISI/ILIGCKI/IX 3aaad. HpI/IMeHHTB CKaJIIpHOC TPOU3BCIACHUC BCKTOPOB

A1 HAXOXKIACHUA JJIMH U YTJIOB

ITonp30BaThCI METOAOM KOOpAWHAT Ha IIJIOCKOCTHU, IPUMCHATL €TO B

PCHICHUU TCOMCTPUUCCKUX U NNPAKTUICCKUX 3a/lavd

Biagers NOHATHMAMH  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JUJIMHBI
OKPYKHOCTH, JUIMHBI JYI'M OKPYKHOCTH M DPaJAMaHHOW MeEphl YIUa,
YMEThb BBIYMCIATH IUIOIIAAb Kpyra u ero yacred. IIpumensarts

IMOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3aJavdax

6.9

6.10

Haxonutbs ocu win LEHTpbl CUMMETPUH (QUTYDP, TPUMEHSATH IBUKEHUS

IJIOCKOCTH B MPOCTEUIINX CIIydasix

[IpuMeHATs TONIydeHHBIE 3HAHMS HAa IPAKTUKE — CTPOUTH
MaTeMaTHYECKUEe MOJENH JUIA 3aa4 PEaJbHOW JKU3HU U NPOBOIUTH
COOTBETCTBYIOILIME BBIYUCIEHUS C MPUMEHEHHEM Hoao0us |

TPUTOHOMETPUYECKUX  (DyHKIUMI (TMONB3ysiCh, T/A€ HEOOXOAMMO,



KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC

Koxa

6.1

6.2

6.3

6.4

6.5

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

I'eomerpus

Hauansnele nonstus reomerpun. Touka, npsmasi, OTpe30K, Jdyd. Yroi. Buasl
yriaoB. BeprukanbHble M CMexHblE yribl. buccekrpuca yrmna. Jlomanas,

MHOTOyrojpHUK. [[apamienbHOCTh U NEPIEHANKYIIIPHOCTD IPSIMBIX
Cummerpuunble  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOM CHMMETpHUH.
[Iprmepsl cHMMETPHH B OKpPYKaIOLIEM MHUPE

OcCHOBHBIE TIOCTPOCHHS C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
Bricora, Mmennana, OuccekTpuca, UX CBOKWCTBA

PaBHOOepeHHBII M PaBHOCTOPOHHHMH  TpeyroibHUKH. HepaBeHCTBO
TPEYrOJIbHUKA

CpoiicTBa W TpPU3HAKKM PaBHOOEIPEHHOro TpeyroibHuKa. llpusHaku

PaBEHCTBA TPEYTOJIbHUKOB

6.6

CBoiicTBa 1 MpU3HAKK MapauIeTIbHBIX NPAMBIX. CyMMa yIJIOB TPEyrojbHHKA.

BremHue yriel TpeyrojapHUKa

6.7

6.8

6.9

6.10

6.11

[IpsimoyronbHblli  TpeyroapbHUK. CBOMCTBO MeIUaHbl MIPSIMOYTOJIBHOTO
TPEYrojJbHUKA, MPOBENEHHOW K runoreHyse. [IpusHakum paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpSMOYTONBHBIN TPEYrOIbHUK C YITIOM B
30°

HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousiblieM yriie W OoJibliedt  CTOpoHE
TpeyrojabHuKa. llepreHauKyIsap U HaKJIOHHAs

I'eomerpuueckoe Mecto Todek. buccekrpuca yriia ¥ CEepeIMHHBIN
MEPHEHAUKYIIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK

OxpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HuX CcBoiicTBa. BzaumHoe
pacIoOKEHUE OKDPY)KHOCTM M mnpsMor. KacartenmpHas ©  cekymas K
OKPY>KHOCTH

OxpyKHOCTb, BIHCaHHAas B Yroj. BmnMcaHHas W omnMcaHHas OKPYKHOCTH

TpeyrojJbHUKa



8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

6 I'eomerpus

6.1 UYeteipéxyronbHuki. [lapamienorpamm, ero npu3Haky U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tpanenus, e€ CBoicTBa U npu3Haku. [IpsmMoyrombHas
' Tpanenus

6.4 Meron yasoenuss Menuansl. LlentpansHas cuMmmerpus. Teopema daineca u
' TeopeMa O MPONOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpeyroibHUKA U Tpaneuuu. L{eHTp Macc TpeyroyibHuKa

60 [TonoOue TpeyroabHUKOB, Kod(¢unueHt moxodus. Ilpusnakum nomgodus
' TpeyrojabHUKOB. [IpruMeHeHue nogo0ust Npy peleHud NPakTUYECKUX 3a/1a4

6.7 @opmynbl A8 IUIOIIAAM  TPEyrojbHHMKA, Mapajuieaorpamma, pomba u
' Tpaneuuu

6.8 CpoiictBa miomaneit reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIIAAEH
. o1I00HBIX (hUryp

6.9 Brruncnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' MIPAaKTUYECKUX 3a/1a4

CuHyc, KOCHHYC, TaHT€HC OCTpPOro yrjia HpSMOYTOJIbHOTO TPEYrOoJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  [pHUrOHOMETpUYECKHE
¢bynkuuu yrinos B 30°, 45° u 60°

6.1 Brnucannbple M LEHTpaJbHBIE YIVIBI, YrOJ MEXAY KacaTelbHOM M XOpAOM.
' VYTibl MEXAY XOpIaMU U CEKYLTUMHU

6.13 Brnmcannbie u onucaHHbIE YE€THIPEXYTOMBHUKH

6.14 B3anmHoe pacnonoxeHue JByX OKpyKHocTei. KacaHue OKpyXHOCTEH.

9 KJIACC

OOm11e KacaTeabHbIE K IBYM OKPYXHOCTSIM



Kon

HpOBepﬂeMI)Iﬁ 3JIEMEHT COACPKAaHUA

6 I'eomeTpus
6.1 Cunyc, xocunyc, Tauresc yriaos ot 0 o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIbI IPUBEACHUS
Pemenue tpeyronpHuUKOB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. PelieHue
6.2 MPAKTUYECKUX 3a/lad C KCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [TpeobpazoBanue nonobus. [lomodre COOTBETCTBEHHBIX IJIEMEHTOB
6.4 Teopema 0 Mpou3BEAEHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIEHUN OTPE3KOB
' CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOU
Bexrop, uHa  (MOJYJIb) BEKTODA, COHAIIPABIICHHBIE  BEKTOPBHI,
65 IIPOTUBOINOJIOKHO  HANpaBICHHBIE BEKTOPBI, KOJJIMHEAPHOCTHb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpALlMU HaJ, BEKTOpaMH. Pa3noxkeHue BEKTOpa Mo IAByM
HEKOJUJIMHEAPHBIM BEKTOpaM
6. Koopaunatsr BekTopa. CKalsipHOE NPOU3BEACHUE BEKTOPOB, IPUMEHEHUE UL
' HaXO0XJI€HUs JJIMH U YIJIOB
JlekapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHMS NPSMOM U OKPYKHOCTHU B
6.7 KOOpJMHATAaX, IEPECEUEHNE OKPY)KHOCTEN U MpPSAMBIX. MeToa KOOpAUHAT U €ro
IIPUMEHEHUE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxHOCTH. ['pagycHas U paiuaHHas Mepa yria, BBIYMCIECHUE JUITUH YT
' OKPYKHOCTEMN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
6.11 JIBI)KEHUSI IUIOCKOCTM W BHYTPEHHHE CUMMETpUM (QUryp (3JI€eMEHTapHbIE

npencrasienust). [lapamnensHelii nepenoc. IloBopor



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOIrPaMMbl OCHOBHOIO
o0urero oopazopanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSAMHU: MHOXECTBO, ITOAMHOXECTBO,
ONEpallMd HaJ MHOXECTBAMH;, YMEHHUE OIEPUPOBATH ITOHATUSMH:
rpad, cBs3HBIM Tpad, AepeBO, LUKI, NPUMEHATh UX IMPU PELICHUH
3aJ]ay; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MpeacTaBIeHHEe MHOXKECTB
JUIsL OTIMCAHMS PEATIBHBIX IPOLECCOB U SBJICHUM, P PELICHUH 3a]1a4

U3 JPYrUxX y4eOHbIX NIPEIMETOB

YMeHue onepupoBaTh MOHATUSMU: ONpPENETIEHUE, aKCHOMa, TEOpEMa,
JIOKA3aTelbCTBO; YMEHHE pAacClo3HaBaTh HWCTUHHBIE W  JIOKHBIE
BBICKA3bIBAaHUS, TPHUBOJUTH NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATHUSIMHU: HATYpalbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JIETUMOCTb HATypaJIbHbIX YHUCEN, IPU3HAKU
JENUMOCTH, II€JI0€ YHCIIO, MOAYJh YHCIa, OOBIKHOBEHHAas ApOObh M
necsiTuuHasi OpoOb, CTAaHJAPTHBIM BUJ 4YKCIA, PallMOHAIBHOE YHUCIO,
UppalMOHAIFHOE YHCIO, apu(MEeTHYeCKUd KBaJApPATHBI KOPEHB;
YMEHHME  BBINOJHATH JCHCTBHS C  YUCIAMHM, CpaBHUBAaTh U
YIOOPSAOYMBATh YHUCJIA, TMPEICTABIATh YHCIa HAa KOOPAWHATHOU
NpsIMOM, OKpYIJIATH YHCIA; YMEHHUE JeNaTh MNPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATUSIMM: CTENEHb C LENBIM IOKa3aTeleM,
apudmeTnyecKkuil KBaJpaTHBIH KOpPEHb, MHOTOUJICH, aireOpandeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTeneHu
0oJbIlle EeIWHUIBI, YMEHHE BBINOTHATH pacuérel Mo Qopmymnam,
npeoOpa3oBaHus LENbIX, APOOHO-PAllMOHAIBHBIX BBIPAKEHUN U
BBIPKEHUI C KOPHSIMH, Pa3I0KEHHE MHOTOYJICHAa Ha MHOXHUTENIU, B
TOM 4YHCJIE C KCIOJBb30BaHUEM (OPMYN Pa3HOCTH KBaJpaToB H

KBaJipaTa CyMMbI U Pa3HOCTH

YMmenue OIICPHUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C



OJHOM MEPEeMEHHOM, 4YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
NEPEMEHHON; YMEHHE pelllaTh JIMHEHHbIE U KBaJpaTHbIE ypaBHEHMS,
IpOOHO-pallMOHANIFHBIC YPABHEHHSI C OJHOW MEPEeMEHHOH, CHCTEMBI
IBYX JIMHENHBIX YpPaBHEHWH, JIMHEIHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble U JPOOHO-pallMOHANIbHbIE HEpPAaBEHCTBA C  OJHOMN
NEPEMEHHOI, B TOM YMCIIE MPU PELICHUN 33a/1a4 U3 JIPYTUX MPEeIMETOB
U TPaKTUYECKUX 3a7ay; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 UM KOOPAMHATHYIO IUIOCKOCTh Ul M300pakKeHUs peleHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK QYyHKIHH, HYIA
byHKIIH, MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHMs, YyOBIBaHWS, HaWOOJbIIEE M HAUMEHbIIEEe 3HAYCHUS
byHKIUY; yMeHUue ONEpPUPOBATH MOHATUSIMH: npsmas
PONOPLUHUOHATIBHOCTD, JUHEWHasT (YHKIUSA, KBaJpaTuyHas (QyHKIHS,
oOpaTHasi MPONOPLUOHANBHOCTb, Mapaboia, rumnepbosa; yMeHue
CTPOUTH TpaPuKH QYHKIUI, NCIIOTH30BATH TPAPUKH IS ONIPEISIICHUS
CBOMCTB MPOLECCOB U 3aBUCUMOCTEH, JUI pEUICHUS 3aJad U3 IPYrux
yU4eOHBIX TIPEAMETOB W PpEAIbHOM IKU3HHM;, YMEHHE BBIPAXKaTb

(dbopMysiaMy 3aBUCUMOCTH MEXIY BETUYUHAMU

Ymenue OIepupoOBaThH MOHITHUSIMU: MOCJIEZI0BATEIBHOCTb,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPEeCCHH;  yMEHHUE
UCIIOJIb30BaTh CBOWCTBA TOCJEI0BATEIBHOCTEH, (GOPMYIIBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUM 3ajad, B TOM 4YMCJe 3a1ad U3 JIPYTux

Y4€OHBIX MPEIMETOB U PCATHHON KU3HH

YMeHue pemath 3a7jaud pa3HbIX TUIOB (B TOM 4YHCII€ HAa IPOLEHTHI,
J0MM W 4YacTd, JIBWKEHHE, paboTy, IEeHy TOBapOB M CTOMMOCTh
MOKYTIOK U yCITyT, HAJIOTH, 33J1a4i U3 00JacTH yIpaBICHUS JTUYHBIMU U
CeMEeWHbIMU  (MHAHCAMM); YMEHHME  COCTABISATH  BBIPAXKCHHS,
YpaBHEHUs, HEPaBEHCTBA U CHUCTEMbl [0 YCIIOBUIO  3aJayH,
UCCIIeIoBaTh MOJIYYEHHOE pEIIeHUE U OLICHHWBATh MPaBIONOJ00HOCTh

IMMOJYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HNOHATHAMHU: (QUrypa, TOUYKA, OTPE30K, Mpsmas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYroJbHUKH, NPSIMOYTOJbHBIM TpPEYrojbHHUK,

MEauaHa, 6I/ICCCKTpI/Ica U BBICOTA TPCYI'OJIbHUKA, quLIpéxyr OJIbHUK,




napajjiesiorpaMM, poMO, TMPSAMOYTOJbHUK, KBajpaT, Tpamelus;
OKPYKHOCTb, KpYT, KacaTejabHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢urypamu; ymeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCETHEBHOMN
KU3HU, HA HAXOXKJIEHUE I€OMETPUYECKHX BEJINYMH C MPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp u (akroB

10

YMeHue OmepupoBaTh IOHATUSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYTrOJIbHUKOB; MMapaUIeIbHOCTh U NEPHEHAUKYJISIPHOCTh MIPSIMBIX,
yroia MeXAy TMpsSMbIMU, TEPIEHIUKYISP, HAKIOHHAs, IPOEKIHS,
nonobue Guryp, nogo0HbIE TPEYTOJbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM U NPAMOH; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nonobue Guryp, mapamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpY’KaloIIeM MUpPE

11

12

13

14

YMeHue onepupoBaTh IOHATHUSAMHU: JUIMHA, PAcCTOSHUE, YIOJ
(BeqiMuMHA yrjla, CHHYC U KOCHUHYC yIJla TPEYrojbHHKA), IJIOLIA/lb;
YMEHHE OLIEHUBATH pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl NepuMeTrpa U IUIOLAAU
MHOTOYTOJIFHUKOB, JJIUHBI OKPYKHOCTH M IUJIOLIATU Kpyra, oObema
IPSIMOYTOJIBHOTO IApAJUICIEIUIIECa; YMEHUE IPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETpUUECKHE COOTHOLICHMS  JAJIs

BBIYUCIICHUS IUH, PACCTOSHUM, IIJI0OIIAEH

Ymenue wu3o0paxkaTb IUIOCKHE (UIypsl ¥ HMX KOMOMHAIMH,
MPOCTPAHCTBEHHBIE (QUTYPHl OT pPYKH, C TOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB M  3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY HJIU

CHUMBOJIbHOMY OITMCAHUIO

Vmenue OIICpHUpPOBATH INOHATHUAMMU MMpsAMOYTOJIbHAsA CHUCTCMa
KOOpJAUHAT, KOOPAHNHATLL TOYKH, BCKTOD, CyMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BCKTOPOB,
YMCHHUE HCIOJIb30BATH BCKTOPBI U KOOPAWHATHI IAJId NPCACTABJICHUA
AaHHBIX W PpPCHICHUA 3aJad, B TOM UYHUCIC U3 OPYIrux y‘I€6HI)IX

IIPEAMETOB U peabHOM JKU3HU

YMeHHe OmepupoBaTh IMOHATHSAMHU: CTOJNOMKOBBIE M  KPYTOBBIE
IUarpaMMbl, TaONHIBI, CpeaHee  apupMETHYeCKOoe, MeauaHa,
HauOoJIbllIee W HAaWMEHBIIIEEC 3HAYCHHMs, pa3MaxX YHUCIOBOro Habopa;

YMEHHE  U3BJIEKAaTh, HMHTEPOPETUPOBATH M  MPEoOpPa3OBHIBATH
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uH(pOpMaIIMIO, TPEACTABICHHYI0 B Ta0OJIWIIAX M Ha JHarpaMmmax,
OTPaXKAIOILYI0 CBOMCTBA M XapaKTEPUCTHKU PEaJbHBIX IPOLECCOB U
SBJICHUM; yMEHUE paclio3HaBaTh HW3MEHYMBBIE BEIUYUHBI B

OKpY>KaIOIllEM MUDE

YMeHHe omnepupoBaTh MOHATHAMH: CIYYalHBIA OMBIT (CIIy4aiHbII
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIM HCXOJ)
CIIy4aifHOTO OIIbITa, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMCHHUC HaxXOIUTb BCPOATHOCTH CHy‘IaI\/'IHBIX CO6LITI/II71 B OIIbITax C
PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMHA CO6I)ITI/I$IMH; YMCHHE peuIaTh
3aJ]aud METOJIOM OPTraHM30BaHHOTO Iepedopa W C HCIOIb30BaHHEM
NpaBUja YMHOXCHHS, YMEHHE OICHHBATh BEPOSTHOCTH pPEaJbHBIX
COOBITHI M SIBICHHUH, MOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKPY)XAIOIIEM MHUPE M B JKHU3HU;
3HAKOMCTBO C TIOHATHEM HC3aBUCHUMBbIX CO6LITPII>1; 3HAKOMCTBO C

3aKOHOM OOJIBIIIUX YHCEN H €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh MOIXOSANIANA W3YYECHHBIM METOJ IS PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIC U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaT€MaTUKH B
HUCKYCCTBE, OIUCHIBATH OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHS MAaTEMaTUKU KaK HAyKd, MPUBOJUTH
MIPUMEPHl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOM UCTOPUHU



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon ITpoBepsiemMblii 3JIEMEHT COAEePKAHUSA

1 Uucna u BBIYUCIECHUS

11 Harypanbnbie u 1nenbie yncna. [Ipu3Haku AeIMMOCTH HETbIX YUCE

1o OOBIKHOBEHHBIE M JE€CATUYHbIE  JpOOH,  MPOLEHTH,  OECKOHEYHbIE
' NEPUOANYECKUE IPOOH

13 Panmonaneupie uucia. ApudMeTHdeckue OIepalud ¢ paldoHaTIbHBIMU
' YUCIAMHU

14 JetictButenpHble unciaa. ApudmeTHUecKHe ornepanud ¢ JACHCTBUTEIHHBIMH
' YUCIAMHU

15 [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUia OKPYTJIEHHUS, NPUKUAKA U OIEHKA
' pe3ynbTaTa BEIUUCICHUN
2 AnreGpanyecKkue BbIpaXKeHHs

2.1 bykBeHHbIE BbIpa)KeHHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenb ¢ uenbiM nokaszareneM. CTENEHb € pPalMOHAIbHBIM IOKA3aTeNIeM.
' CaoiicTBa cTeneHu

2.3 MHuorouseHbl

24 Anrebpanyeckast 1poOb

25 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [HenictBust c
' apupMeTUIECKUMH KOPHIMHU HaTypaabHON CTETICHU
3 YpaBHEHUs U HEPAaBEHCTBA

31 Llenple u npoOHO-palMOHANbHBIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUH

39 Llensie u npoOHO-palioHaNbHBIE HepaBeHCTBAa. CHCTEMBI UM COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemienue TekCTOBBIX 3a71a4
4 YucnoBble NOCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEA0BATEILHOCTEH

4.2 Apudmernueckas U reomerpuueckas mnporpeccund. Dopmyna  CIOKHBIX



MIPOLIEHTOB

5 OyHKINUN
Oyukius, cnocoOsl  3amanms  GyHkiuu. [paduk  pynkmuu.  Oobmacth
ompezeNieHus 1 MHOXKeCTBO 3HaueHni pyHkuuu. Hynu dynkiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMU. MakCUMyMBbl U
MUHUMYMBbl (pyHkuuu. HaunOonbliee W HavMeHblllee 3Hau€HHE (QYHKIMHM Ha
MIPOMEXKYTKE
6 KoopanuHatel Ha IPSIMOM M IIIIOCKOCTH
6.1 KoopaunartHas npsimast
6.2 JlekapToBBI KOOPAMHATHI HA TJTIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBA
1.2 TpeyronbHUK
7.3 MHoroyroiasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepenne reoMeTpuuecKux BETMUUH
7.6 BexTopsl Ha miockocTu
8 BepostHOCTb M cTaTUCTHKA
8.1 OrnucarenpHasi CTAaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunartopuka
8.4 MHoxxecTBa
8.5 ['padsr



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA
» Maremaruka. ['eomeTtpus: 7 - 9-e kitacchl: 6a30BBI YPOBEHB: yUeOHUK; 16-¢
u3nanue, nepepadborannoe Atanacsu JI.C., byty3os B.®., Kagomiies C.b. u ap.
AxnmonepHoe obmectBo «M3aatenscTBo «lIpocBenienne»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

e lHbopMallMOHHO-METOUYECKOE MUCHMO 00 0COOCHHOCTSX MPETO1aBaHUS
yueOHoro npeamera «Matematuka» B 2025/2026 yyeOHOM roty
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

® MCTOI[I/I‘ICCKI/IG PECKOMCHAAINHU 11O CO3JJaHHIO KJIACCOB TCXHOJOITNYCCKOTO U
€CTECTBEHHO-HAYYHOTr0 Npo(duiiel U KJIacCOB C YIIIyOJICHHBIM U3YUYEHUEM
MaTeMaTuKH, GU3UKHU, XUMUH, OUOJIOTUH B 00IIe00pa30BaTeIbHBIX
OpraHu3alysIX ¢ UCIOJIb30BAaHUEM UH(PACTPYKTYPhI, CO3JaHHOMN B paMKax
HalmoHajbHOTO npoekTa «ObpazoBanue» (Keantopuymsl, IT-kyOb1, Touku
pocra u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

e (COOpHUK TUTIOBBIX 3aIaHUM JJI TEKYIIETO OICHUBAHUS 110 YU4EeOHBIM
npeameraM «Marematuka» u «Mudpopmarukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika_informatika 2024.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://mob-edu.ru/ https://www.yaklass.ru/

https://examen-media.ru/
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