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MNOACHUTEJIBHASA 3AIINCKA

['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.

Kpaiine BakHO NOMYEPKUBATH CBS3M T'€OMETPUU C JAPYIHMMH Yy4eOHBIMU
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 yacoB (2 yaca B Hefieni0), B 8 kiacce — 68 yacoB (2 Jaca B HeJel0), B 9 kinacce
— 68 yacoB (2 yaca B HEJIETIO).



COAEPKXAHME OBYUYEHUA
7 KIIACC

HavanpHble nouaTHA reomerpun. Touka, npsiMas, OTPE30K, Jy4d. YToa. Buasl
yrioB. BepTukaneHble ©W CMexHbIe Yriabl. buccektpuca yrna. JlomaHnas,
MHOI'OYroJIbHUK. [TapaiineapHOCTh U EPIIEHIUKYIISIPHOCTD NPSMBIX.

CummeTtpuynsbie purypbl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAIOIEM MHUDE.

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

PaBHOOEApEeHHBIN M  PaBHOCTOPOHHUM  TpeyrojdbHUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CpolicTBa ¥ TpU3HAKA PABHOOEAPEHHOTO TpeyrojibHHUKa. [lpu3Haku
PaBEHCTBA TPEYTrOJbHUKOB.

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

[IpssMOyTOJIBHBIA  TPEYTrOAbHUK. CBOWCTBO MEIHMAHBI IPSMOYTOJBHOTO
TPEYTOJIBHUKA, IPOBEAEHHOMN K THIOTEHY3€. [[pu3HaKy paBeHCTBa NPSIMOYTOIBHBIX
TPEYTrOJbHUKOB. [IpsIMOYTONBHBINA TPEYTOIBHUK C YTioM B 30°.

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

['eomerpuueckoe Mecto 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
TPEyroJIbHUKA.

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 dPaneca 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 MPaKTHYECKUX 3a71a4.



CpoiicTBa momajaei reomerpuueckux ¢uryp. Dopmynbl A IUIOUIAAH
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°.

BrricanHble ¥ LIEHTPaJIbHBIE YIJIbI, YTOJ MEXK/Ly KacaTeIbHOU U XOPI0H. Y TIIbl
MEXIY XOpJaMU M CEeKyllMMHU. BIHCaHHBIE W ONMCAHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacnonoxeHue AByX OKpykHOocTed. Kacanue oxpysknHocteit. OOmue
KacaTeJbHbIE K IBYM OKPYHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHUS.

Pemenue TpeyroasHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemienue
IPAKTUYECKUX 3374 C UCII0Ib30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nomoous. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O TpPOU3BEACHUM OTPE3KOB XOPH, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOpEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIynb) — BEKTOpA,  COHAINpAaBIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAMPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONE€paluud HaJ BeKTopamu. Pa3noxxkeHue BeEKTOopa 1O JBYM
HEKOJIJIMHEAapHbIM BekTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHE JIJIsl HAXOXKIACHUS AJIMH U yTJIOB.

JlekapTOBBI KOOPJAMHATHI HA TIJIOCKOCTU. Y paBHEHUS MIPSIMOM U OKPYKHOCTH B
KOOpJAMHATAX, MEePECeUCHUE OKPYKHOCTEH U MNpsiMbIX. MeToa KOOpAMHAT U €ro
IpUMEHEHUE.

[IpaBusbHBIE MHOTOYTONBHUKHU. JTMHA OKpYy>KHOCTHU. ['pagycHas u paarnaHHas
Mepa yrja, BBIYMCIEHUE IJIMH Ayr OKpyxkHocteu. I[lmomane kpyra, cekropa,
CErMEHTa.

JIBI>KEHUST TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (Guryp (dJieMeHTapHbIC
npeactasnenus). [lapannensHeiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl  Y4eOHOrOo Kypca
«I"'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, SBICHUHN, MPONUEAYP TpakIaHCKOro o0iecTBa (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:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM MPAKTAUYECKUX 3a7ad
MAaTEMAaTUYECKOW HAIPABIECHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHYECKOTO
oOpa3oBaHUs Ha TPOTSDKCHWHM BCEHM JKU3HU I YCHEIIHOW TpodeccrnoHaIbHOM
NESATEIPHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCThIO K  SMOLMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJiay, PEUICHUW, pacCY>KICHUM, YMEHUIO BHUJETh
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 HAayKHM Kak cdepbl 4YeToBeYeCKOMH
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) ¢usuyeckoe BocnuTaHHMe, (POpPMHPOBAHHE KYJbTYPbl 3A0POBbS H
IMOLMOHAJIBHOIO0 0J1aroNoJyYusi:

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbsl,  BEJIEHHUS  3J0pOBOro  oOpa3a >KM3HM  (310pOBOE  MUTAHUE,
cOAJIaHCUPOBAHHBIM pEXUM 3aHATHA W OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(ICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa JIPyroro 4ejioBeKa;

7) 3K0JI0rH4YeCcKOe BOCIIUTAHNE:

OpUEHTalMel Ha MPUMEHEHUE MATEMATUYECKUX 3HAHUM JUUIs peIIEHus 3a/1a4 B
00JIaCTH COXPAaHHOCTU OKPYXKAIoIel Cpelibl, MJIaHUPOBAHUS MOCTYNKOB U OLICHKH
UX BO3MOXHBIX MMOCHEACTBUI I OKPYKAIOILIEH Cpefibl, 0CO3HAHUEM IJ100aJIbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel UX pelIeHus;

8) aganTanusi K M3MEHSAIOMMMCS YCJIOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JECHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y OPYIHX JIOjAed, NpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OTbITA APYTHX;

HEOOXOJUMOCTBI0O B (OPMHUPOBAHUM HOBBIX 3HAHWW, B TOM YHUCIE
bopMyupOBaTh UACH, MOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JA€PUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CUTYallMI0 KakK BbI3OB, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBATH
IPUHUMAEMbIe pEHIeHUs] U ACHCTBUA, (POPMYJIUPOBATH M OLIEHUBATh PUCKH U
NOCIEeACTBUSL, (YOPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIe 1elicTBUS

Ba3oBble Jijoruyeckue AeicTBHA:

e BBUIBIIATh U XapaKTEPH30BaTh CYIIECTBEHHbIE NMPU3HAKH MATEeMAaTHYECKUX
OOBEKTOB, TMOHATUHN, OTHOIIEHUH MEXAYy MOHATUAMHU, (HOPMYIHPOBATH
ONpeAeNeHus]  MOHATUM, YCTaHABIMBATh  CYLIECTBEHHBIM  MPU3HAK
Kjaccu(uKanuu, OCHOBaHUS Mg OOOOIIEHHS W CpaBHEHUS, KpUTEpUU
IPOBOJMMOTIO aHAJIMN3A;

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



BBISIBIISIT ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunsi B (aKTaxX, [aHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npeajaraTb KPUTEPUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JIeNlaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa30uparh JOKa3aTebCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUHN (IIPSMBIC U OT
IPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIHLHO HECIOXHBIC JOKA3aTeIhCTBA
MaTeMaTU4ecKux (HakTOB, BBICTPAWBATh APTYMEHTAIWIO, NPHBOJUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelmieHus y4eOHOM 3anaduu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoOJNIee TMOAXOAAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye A1eCTBUA.

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

IPOBOJUTh MO CaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKY COOO0I;
CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONCHUSI, WCCIICIOBAHMS, OICHUBATH JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHHUIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIJIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUU 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 IIpECTaBIICHNUS;

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 Y4eOHbIe 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 TIO XOJy PEUICHUS
3a/1a4yu, KOMMEHTHPOBATh TIOJTYYCHHBIN PE3yJIbTaT;

B XOJIe OOCY>XJICHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYXK/1aeMOW TEMBI,
npoOsieMbl, pelraeMoil 3aJaun, BHICKA3bIBaTh UCH, HAIICJICHHbIE HA MOUCK
pEIICHMS, COTIOCTABIIATH CBOH CYXKICHHS C CYXACHUSIMU JIPYTUX YIaCTHUKOB
Jyanora, OOHapyKMBaTh Pa3/IMuM€ U CXOACTBO MO3HUIIMI, B KOPPEKTHOU
dbopme hopMyIHpOBaTH Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MIPEICTABIIATH PE3YIbTAThI PEIICHHS 33291, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
IPOEKTa, CAMOCTOSITEILHO BHIOUPATH (POPMAT BBHICTYIUICHUS C YIETOM 3a/1a4
IIPE3EHTAIlMK U OCOOEHHOCTEN ay IUuTOpUY;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIICCTBA KOMAHIHONW ¥ WHIUBHY TbHON
pabOTHI IpH PEIICHUH YUYSOHBIX MAaTEMATUICCKUX 3a71aY;

NPUHUMATh 11€Jb COBMECTHOM AESITENIbHOCTH, TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboThl, pacnpenensTh BHUIbI padOT, JOroBapUBaTHCA,
00Cy>KJIaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHUSI HECKOJIBbKUX
JIIOICH;

y4acTBOBaTh B TPYyHMHoBBIX (¢Gopmax paboTel (0OCykIaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBIOJIHATH CBOIO YacTh pabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHS C JPYTUMHU WICHAMH KOMAaH]IbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUSIM,
chopMyITUPOBaHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHUBeEpCAJbHbIE YUeOHbIE J1eiicTBHUSA

Camoopranusanus:

CaMOCTOSTENIbHO COCTaBJIAThH IJIaH, ajJrOPUTM pEIIeHHs 3anayu (WiId ero
4acTh), BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMMEIOIIUXCS PECypCcOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHPOBATH
BapUaHThI pEUIEHUI C Y4ETOM HOBOM MH(pOpMAIUK.

CﬂMOKOHTpOJIb, SMOIHUOHAJIbHBbIN HHTEJJIEKT:

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

MPEIBUAETH TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aJa4H,
BHOCHTHh KOPPEKTHBBHI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa NEATEIbHOCTH MOCTABJICHHOW LIEJIN U
YCIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKEHUS WA HEAOCTIKECHUS LEJH,
HAXOJUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI



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

Pacrio3HaBaTh UW3y4yeHHBIE TE€OMETpUYECKHE (UTypbl, OMNpPENesTh HUX
B3aMMHOE pacIoJIOKEHUE, H300pakaTb TE€OMETPUUYECKHE (QUIYypbl, BBINOJIHATH
YEPTEKHU MO YCIOBUIO 3a7auu. MI3MepsaTh TMHENHHbIE U YTIIOBbIE BEIMYMHBIL. Pemath
3a/1a4d Ha BBIUYMCIICHHUE IJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEMHBIX W YIJIOBBIX BEJIMYMH TMPEIMETOB 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 MIPHU PEILICHUH 3a/1a4.

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

[Tonp30BaThCs MpPU3HAKAMHU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM M€JIMAHbI, TPOBEAEHHOMN K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEUIEHUH F'€OMETPUUYECKUX 3a7ay.

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

PemaTe 3aaun Ha KieT4aTol Oymare.

[IpoBOANTE BHIUUCIICHUS U HAXOIUTh YUCIIOBbIE U OYKBEHHBIC 3HAUCHHUS YIJIOB
B F€OMETPUYECKHUX 3ajadax C HMCIOJIb30BAHHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPH TEPECEUEHUU JBYX
napajuieNIbHbIX MPSMBIX CEKyllel. Pemarh npakTuyeckue 3ajlaud Ha HaXOXKICHUE
YIJIOB.

Bianerp NMOHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMETh ONPENEIATh
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 IIPUMEHSATh 3TH CBOWCTBA MPU
pELIeHUH 3a]ay.

Brnanerp MOHSTHEM OMHUCAHHOM OKOJIO TPEYTrOJbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBaTbcad (pakraMu O TOM, YTO OHCCEKTPUCHI YIJIOB
TPEYTrOJbHHUKA TIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHbIC
MEPIEHIUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOM TOUKE.

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



[lonp30BaThCs MPOCTEUIIMMHU T€OMETPUUYECKUMHU HEPABEHCTBAMM, TIOHUMATH
YX MTPAKTUYECKUN CMBICIL.

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,
IIOJI30BATHCS UX CBOMCTBAMU IIPU PELIEHUN T€OMETPUYECKHX 3a/1a4.

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

BrnaaeTts noHsiTHEM CpeAHEN JIMHUU TPEYTOJbHUKA U TPANICLINU, IPUMEHSThH X
CBOICTBA IIPU PELICHUM reoMeTprudecKux 3anaad. [lons3oBarecs Teopemon Parneca
U TEOPEMOMW O IMPONOPUHOHAIBHBIX OTPE3Kax, NPUMEHATh HUX IS PELICHUs
MPAKTUYECKUX 3a/1a4.

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

[Tonb3oBaTecst Teopemoii [ludaropa ans permeHuss TEOMETPUUYECKUX U
MpaKkTUYECKUX 3a7a4. CTpOUTh MATEMATUYECKYIO MOJIENb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSITEIBHO JI€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBL.

Bianerp NOHATHMAMM CHHYyCa, KOCHMHYyCa M TaHI€HCAa OCTPOrO yrIja
MPSMOYTOJBHOTO TPEYroiabHUKA. [1071630BaThCS ITUMM MOHATUSIMU JISI PELICHUS
IIPAKTUYECKUX 3a/1a4.

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

Brnagetp NOHATHSMH BIHCAHHOTO W LEHTPAJIbHOrO YIJIA, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YTJIaX, YIJIaX MEXIY XOpJaMH (CEKYIIUMU) U YTie MEXIY
KacaTeJIbHOM U XOPAO0i NpH PELICHNH T€OMETPUUECKUX 3a]1ay.

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

[IpUMEHATh MOTYyYEHHBIE 3HAHMUS HA MPAKTHUKE — CTPOUTH MATEMaTUYECKUE
MOJIENN JJIS1 3374 PEATbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYACICHUSA
C TNpPUMEHEHUEM MOJ00us U TPUTOHOMETPUHU (TIOJB3YACh, TIAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YJIBTATHI:

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



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYJIATOPA) JIHHBI
Y YTJIBI 17151 HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBatbes hopMmynamMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUII HAXO0XJIECHHMSI COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMHU
BEJMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB U1l HAXOXK/ICHHS Pa3IuYHbIX
AIIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJbHUKOBY»), MPUMEHATh HMX MpHU
pELICHNH T€OMETPUYECKHX 3a/1a4.

Brnanets nonsTusiMu npeobpa3oBaHus 1000Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX ¢uryp. Ilonb3oBaTbest cBOMCTBaMU NOA00US HPOU3BOJIBHBIX (QUIYD,
YMETh BBIYMCISATH JJIMHBI U HAaXOJIUTh YIUIbI y MOA0OHBIX ¢uryp. IIpumeHnsartsb
CBOMCTBa MOA00MA B MPAKTUYECKUX 3aJadyax. YMETh MPUBOAUTH MPUMEPHI
MO00HBIX (PUTYP B OKPYIKAIOIIEM MUPE.

[Tosp30BaTHCS TEOPEMAMU O NPOU3BEIECHNUN OTPE3KOB XOPA, O IMPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpamH, MOHUMATh MX TC€OMETPHUUECKUNA W (DU3HUECKUIA
CMBICJ, TNPUMEHSATh HMX B PEHICHUH TIEOMETPUUECKUX U (U3NYECKUX 3a/ad.
[IpuMeEHATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKACHMS IJIMH U YTJIOB.

[Tosp30BaTHCS METOIOM KOOPIUHAT Ha IJIOCKOCTH, IPUMEHSTH €0 B pELIEHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1ad.

Bnanetes MOHATUSIMU NPABUIBHOIO MHOTOYTOJIbHUKA, IJIUHBI OKPY>KHOCTH,
JUIMHBI TyT'M OKPY’KHOCTH M PaJMaHHON MEphI yIila, YMETh BBIUMCIATH ILIOIIA]Ib
KpyTa u ero yacteil. [IpuMeHsTh NoJy4YeHHbIE YMEHMS B IPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (Wiu LEHTpBI) CUMMETpUM (UTYp, NPUMEHSATH ABM)KEHUS
MJIOCKOCTH B MPOCTEHIINX CITyYasx.

[IpumMeHATh MOJIydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTHYECKUE
MOJIEJIN JUIS 3a/1a4 PEabHOM JKM3HU U MPOBOJANTH COOTBETCTBYIOIIHNE BBIUNCICHUS
C TNPUMEHEHHEM IMOAOOMS U TPUTOHOMETPUUECKHUX (PYHKIUI (IOJIb3ysACh, TIe
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE

INVIAHUPOBAHMUE 7 KJIACC

CMexHBIE U
BEPTUKAJIbHBIC YIJIbI.
Pabota

C MPOCTEUIIIUMHU
YepTeKaAMH.
HN3mepenue IMHeMHbIX
Y yTJIOBBIX BEJIUYUH,
BBIUHCIICHUE OTPE3KOB
U yTJIOB

HaumenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHBIE BU/IbI ICATEIIBHOCTH 00YUaOIIUXCS
(Temnl) Kypca 4acoB COZICp/KAHUE
[Ipocrenine 14 [Ipocrenimume DopMyJIHPOBATH OCHOBHBIC IIOHATHUS U OIIPEIECIICHUS.
reoMeTpudecKue PUrypsl v FE€OMETPUYECKHE Pacno3naBaTh H3ydeHHbIE TeOMETpUUECKUe QUTYPHI,
ux cBoiicTBa. M3mepeHue OOBEKTHI. onpeaeasiTh UX B3aUMHOE PACIIOJI0KEHUE, BHITIOJIHIATH
rCOMETPUYECKUX BEJIMUYUH MHOrOoyroJjabHUK, YEpTEXK M0 YCIOBUIO 33]]a4H.
JOMaHasl. IIpoBoauTH NPOCTENIINE TOCTPOCHUS C IOMOILBIO IUPKY IS

Y JIMHENKHU.

N3mepsiTh TUHENHBIE U YTIOBbIE BEJIMUYUHBI T€OMETPUUECKHUX
U MIPAKTUYECKUX OOBEKTOB.

OmnpeaessiTh «Ha r11a3» pa3Mepbl peallbHbIX 00BEKTOB,
NPOBOAUTH rPyOyI0 OLIEHKY UX Pa3MEpPOB.

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

PemaTsh 3a1aun Ha B3aMMHOE PaCIIONIOXKEHUE
TreOMETPUIECKUX UTyp.

IIpoBoanTh Ki1acCU(PUKALNIO YTIIOB, BBIYUCIAATH
JIMHENHBIE U YIIJIOBBIE BEJIMYNHBI, IPOBOJAUTH
HE0OXO0AMMBbIE JJOKa3aTeIbHbIE PACCYKICHHUS.
3HAKOMHUTHCS C HCTOPHEH pa3BUTUS T€OMETPUN

TpeyroapHUKU

22

[TonsiThe 0 paBHBIX
TPEYTOJIbHUKAX

Pacno3naBaTh napel paBHbIX TPEYTOJIBHUKOB HAa TOTOBBIX
yeprexax (C ykazaHUEM IPHU3HAKOB).

12




Y [IEpBUYHBIC
MPEJCTABICHUS

0 paBHBIX (PUTYpaAX.
Tpu nprsHaka
PaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3snaku

pPaBEHCTBA
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOIICTBO METHAHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
ITPOBEICHHOM

K TUIIOTEHY3E.
PaBHOOepeHHBIC

Y PAaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepagencrtra

B TEOMETPUHU.
[IpsiMmoyTONIBHBIN
TPEYTOJBHUK C YTJIOM
B 30°

BbIBOAMTH Ciie/ICTBUS (PAaBEHCTB COOTBETCTBYIOIINUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyJIHPOBATH ONIPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYT'OJILHOTO, IPSIMOYT'OJILHOTO, PAaBHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeEJIMaHbl TPEYTOJIbHNUKA; CEPEINHHOrO NEPIEHANKYIISAPA
OTpE3Ka; IIEPUMETPa TPEYTOJIbHHUKA.

@opMyIHPOBATH CBOMCTBA U MMPU3HAKU PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpoutsb 4epTeky, pemiaThb 3a4a4M C IOMOLIBIO
Hax0>XJICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpMeHATHh IPU3HAKY PABEHCTBA IIPSIMOYTOJIBHBIX
TPEyTOJBbHUKOB B 3a7a4ax.

Hcnonb3oBath 11 POBHIE PECYPCHI I HCCJIETOBAHUS
CBOMCTB U3y4aeMbIX (Uryp.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUU

13




[TapannenbHbIe pSIMBIE,
CyMMa yTJIOB TPEYTOJIbHUKA

14

[TapannensHble TpsAMBbIE,
ux cBorcTBa. Hakpect
Jexanue,
COOTBETCTBEHHBIE

Y OTHOCTOPOHHUE
yTJIbI, 00pa30BaHHbIE
IIPU NIEPECEYECHUN
napajuIeIbHbIX MPSAMBIX
CEeKYyILEeH).

[Ipu3Hax
NapaJyIEIbHOCTH MPSAMBIX
4yepe3 paBeHCTBO
PAcCTOSIHUM OT TOYEK
OJHOW MIPSIMOM J10
BTOPOU MPSAMOMU.

CyMmMa yriioB
TPEYTOJIbHUKA.
Bremnue yris
TPEYTOJIbHUKA

D®opMyJIHPOBATH NOHATHE NAPALIEIBHBIX TPSAMBIX,
HAXOAMTH NNPAKTUYECKHUE TPUMEPBI.

M3yuaTh CBOICTBA YIiI0B, 00pa30BaHHBIX MPU IEPECEUEHUN
IapajuIeNIbHBIX MIPSAMBIX CEKYILIEH.

IIpoBoauTH N0Ka3aTEILCTBA NTAPAIUIEIBHOCTH IBYX
MPSMBIX C TOMOILBIO YIJIOB, 00pa30BaHHbIX IPU EPECCUCHUH
ATUX NPSIMBIX TPEThEN PSIMOM.

BoeI4ucasiTh CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTs unciioBbie 1 OYKBEHHBIE 3HAUECHHUSI YTJIOB

B TEOMETPHUUYECKHUX 3a7a4axX ¢ UCII0JIb30BAHUEM TEOPEM

O CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBHCS C HCTOPHEH Pa3BUTUS T€OMETPUA

OKpy>XHOCTb U KPYT.
['eomeTpuyeckue
MTOCTPOCHUS

14

OKpy>XHOCTb, XOpJa U
JTHaMETP UX CBOMCTBA.
Kacarenpnas

K OKPY>KHOCTH.
OKpyXHOCTB,

P®opMyTHPOBATH ONpPedeJIeHUs . OKPYKHOCTH, XOPJIbI,
JIMaMeTpa U KacaTeJIbHOU K OKPYKHOCTH.

M3y4yarb ux CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
HccaenoBarhb, B TOM 4KCIIE HCIOJIB3YS LM pPOBHIE
pecypchl: OKPY>KHOCTb, BIMCAHHYIO B YTOJI; IEHTP
OKpPY>KHOCTH, BHIUCAHHOM B YT'0JI; PABEHCTBO OTPE3KOB

14




BIIMCAHHAas B yTOJI.
ITonsatue o I'MT,
IIPUMEHEHUE

B 33J1a4ax.
buccekrpuca u
CEepEIMHHBIN
NIEPIICHIUKYJISIP
KaK F€OMETPUYECKHUE
MeCTa TOYEK.
OKpyX HOCTb,
ONMCAHHAs OKOJIO
TPEYTOJbHUKA.
OKpyXHOCTB,
BIIMICAHHAs

B TPEYTOJIbHUK.
[Ipocrenume
3a1a4u

Ha MOCTPOEHUE

KacaTelIbHBIX.
HUcnoab3oBars metoa ' MT 11 noka3arenbCcTBa TEOPEM

0 MEePECEUCHUH OMCCEKTPUC YIJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX EPIICHANKYJISIPOB K CTOPOHAM TPEYTOJIbHHUKA
¢ nomoipo I'MT.

OBJageBaTh NOHATHUSIMHU BIHNCAHHOU M OITMCAHHOM
OKPY>KHOCTEM TPEYTOJIbHUKA, HAXOAUTD LICHTPHI ITUX
OKPY’KHOCTEHN.

PemiaTe OCHOBHBIC 3a1a4M HA MOCTPOEHHUE: yIJia, PABHOTO
JTAHHOMY; CEpEIMHHOIO MEPIEHIUKYISAPA JAHHOTO OTPE3Ka;
IPSAMOU, TPOXOJALIEN YEPE3 JAaHHYIO TOUKY

Y TIEPIICHIUKYJISIPHOW TJAHHOW MPSMOIi; OUCCEKTPUCHI
JTAaHHOTO YTJIa; TPEYTOJbHUKOB 10 Pa3JIMYHBIM JIEMEHTAM.
3HAKOMUTBHCS C HCTOPHUEH Pa3BUTHS TEOMETPUU

[ToBTOpEeHue, 06001IeHNE 4 [ToBTOpEHHE U Pemars 3aga4m Ha TOBTOPEHKE, WIUTIOCTPUPYIOIIHE CBA3U
3HaAHUI 0000111eHHE MEX1Y pa3IUYHBIMU YaCTSIMH Kypca

OCHOBHBIX OHSITHUM U

METO/JIOB Kypca

7 xnacca
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME

15




8 KJIACC

0 MPOMOPIUOHATBHBIX
OTpe3Kax, MoJ00HbIE
TPEYTOJIbHUKU

Teopema

O IPOIOPLIMOHATIBHBIX
OTpe3Kax.

Cpennsig muHUSA
TPEyroJbHUKA.
Tpaneuus, ee cpenHss

Haumenosanue paznena | Komuuecr OcHoBHOE OcCHOBHBIE BUJIbI JEATENBHOCTH O0YYAIOIIHUXCS
(Temsl) Kypca BO COZEpIKAHUE
4acoB

UeTpIpeXyroJIbHUKH 12 [Tapamienorpamm, ero HN300pakaTh 1 HAXOAUTH HA YEPTEKAX
MPU3HAKU U CBOWCTBA. YEThIPEXYTOJbHUKU PA3HBIX BUJIOB M X 3JIEMEHTBHI.
YacTHble cirydyaun DopMyJIMPOBATH ONPEICJICHUSA: TTApATIIETOTPaAMMa,
napajieIorpaMmMoB npsIMOYTOJIbHHUKA, poM0a, KBajparta, Tpaneuuu, paBHOOOKOM
(MpSAMOYTOJILHUK, POMO, | Tpameruu, IpSIMOYTOJIbHOM Tpareuu.
KBa/IpaT), UX MPU3HAKU Jloka3bIBaTh ¥ HCMOJIL30BATH NIPH PellIeHUH 32124
Y CBOKMCTBA. Tparenus. MPU3HAKN U CBOMCTBA: MMapaJLIeIOrpaMma,
PaBnoGOKas MPSMOYTOJIbHHKA, pOMOa, KBaparta, Tpaneun, paBHOOOKOM
Y IIPSIMOYTOJIbHAS Tpaneuuu, NpIMOyroJIbHOM Tparenuu.
Tpanenuu. IIpumeHsaTH METOX YABOCHUS MEIHMAHBI TPEYTOJIbHUKA.
Meron yasoenus Hcnoan3oBath 11UGpPOBbIE PECYPCHI TSl UCCIAEAOBAHUS
MEUAHBI. CBOMCTB U3y4aeMbIX QUTYDP.
LenTpanbnas 3HAKOMMTBHCS C MCTOPHUEH Pa3BUTHUS T€OMETPUU
CUMMETpUS

Teopema Paseca u TeopeMa 15 Teopema Paneca u IIpoBoaUTH NOCTPOEHMS C ITIOMOIIBIO HUPKYJIS U IMHENKU

C UCHoJIb30BaHue TeopeMbl Dajeca U TEOPEMBI

O IIPONOPLHUOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IPONOPUHUOHAIBHBIA OTPE30K.

IIpoBoauTH 1OKA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIBHUKA MIEPECEKAOTCSA B OTHOU TOUKE, U HAXOAUTH
CBS3b C LIEHTPOM MacC, HAXOAMTh OTHOLIEHUE, B KOTOPOM
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JVHUSL.
[IponopimonanbHbIE
OTPE3KH.

LenTp macc

B TPEYTOJIbHUKE.
ITomoOHEIE
TpEyroJibHUKHU. Tpu
npU3HaKa MoA00Hs

MeJIMaHbl IATCS TOUKON MX IepecedeHHs.

HaxoauTtp no100HbIe TPEYTOTHHUKH HAa TOTOBBIX YePTEkKaX
C YKa3aHHEM COOTBETCTBYIOUINX MPU3HAKOB IOA00US.
Pematp 3aa4n Ha 10100HBIE TPEYTOIBHUKHU C TOMOIIBIO
CaMOCTOSITENIFHOTO MIOCTPOSHUS YePTEeIKEN U HAXOXKICHUS
N0JOOHBIX TPEYTOTHHUKOB.

IIpoBoanTH 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00HS.

TPEYTOJIbHUKOB. Jloka3bIBaTh TpU MpU3HAKA TO00US TPEYTOJILHUKOB.
[Ipumenenue IIpuMeHATH MOTYy4YCHHBIC 3HAHUS TTPU PEIICHUN
noo0us F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ad.

IIPU PEIICHUU 3HAKOMMTBHCS C MCTOPHUE Pa3BUTHUSI TEOMETPUU
MPAKTUYECKUX 3a7a4

[Lnomans. Haxoxaenue 14 CaolicTBa IIomaaen OBJageBaTh NEPBUYHBIMU NPeACTABIEHUSIMH 00 00111ICH

MJI0IAJIe TPEYTrOJbHUKOB FEOMETPUYECKUX (QUTYDP. Teopuu Tuiomaau (Mepsol), GOpMyJaMpPoOBATH CBOMCTBA

U MHOTOYTOJIbHBIX (PUTYP. dopMyIbl 11 IJIOIIA I, BBISICHSITh UX HArJISIAHBINA CMBICII.

[momaau mogoOHbBIX GUTyp IUIONIAIU BoiBoauTs hopMyIibl IIIONIAM TapaliIeorpaMma,
TPEYTOJIbHUKA, TPEYTOJIbHUKA, Tpaneuu U3 GOpMyJIbl IIOIIAIN
rapasuiesorpaMmma, npsIMOYTOJIbHHKA (KBaJpaTa).

TpAaIeuuu. BoiBoauTh GOpMYIIBI IIIOMIAIN BBITYKIOTO

Brraucnenune miommanen
CJIOXHBIX (HUTYP.

YeTHIPEXYTOJIbHUKA Yepe3 AUATOHATU U YTOJI MEXTy HUMH.
HaxoauTs miomaan Guryp, n300pa>keHHbBIX Ha KJIETYATOM
Oymare, HCIOJIb30BaTh paz0ueHue GUrypbl Ha YaCTU

U JIOCTpanBaHHUE.
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[Tnomanu duryp

Ha KJIeT4aToi Oymare.
[Tmomaau moago0HBIX
uryp.

3agaun

C IPAKTUICCKUM
coJiep KaHUEM.
Pemrenue 3anau

C ITIOMOIIIBIO METO/IA

Pa30oupaTs npuMepbI UCITOJIH30BAaHUS BCIIOMOTaTSIbHOM
TUTOIIAIM JIJISl PEIICHUS] TEOMETPUYSCKHX 3a/1a4.
HaxoauTsp miomaay mogo0HbIX GuUryp.

Bo1uucjasaTh miIonaay pa3iInyHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4u Ha IJIOMA/TH C IPAKTUICCKUAM
coJiepyKaHueM

BCIIOMOTaTEJIbHOM
TUIOIIAAN

Teopema ITudaropa 10 Teopema I[Tudaropa, Joxa3biBaTh Teopemy Iludaropa, ncnoab3oBarthb ec

U Hadajia TPUTOHOMETPUU ee MPUMEHEHHE. B MIPAKTUYECKUX BHIYUCIICHUSX.
Onpenenenue @ opMyJIMPOBATH ONIPEICTCHIS TPUTOHOMETPUIECKUX
TPUTOHOMETPUUYECKUX | (YHKIHI OCTPOTrO yriia, HPOBePATh UX KOPPEKTHOCTb.
(GyHKIMA OCTPOTO BbIBOAUTH TPUTOHOMETPUUYECKHE COOTHOIIICHHUS
yIJla IPAMOYTOJIBHOIO | B MPSIMOYTOJIEHOM TPEYTOJbHUKE.
TPEeyTrOJbHUKA, HccnenoBath COOTHOIICHUS MEXTy CTOPOHAMHU
TPUTOHOMETPUYECKHE | B MPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriiamu B 45° u 45°;
COOTHOLIEHUS 30° u 60°.
B IIPSIMOYTOJILHOM Hcnoan3oBath GopMyIibl TPUBEAEHUS U OCHOBHOE
TPEYrOJbHUKE. TPUTOHOMETPUUYECKOE TOXKJIECTBO AJII HAXOXKICHUS
OcHoBHOE COOTHONICHHUH MEX Y TPUTOHOMETPUICCKUMU (PYHKITUSIMHA
TPUTOHOMETPUYUECKOE | Pa3JIMYHBIX OCTPHIX YIJIOB.
TOXKIECTBO IIpuMeHsATH TTOJTyYCHHBIC 3HAHUS U YMEHHUSI TIPU PEIICHUN

PAKTUYECKUX 3a]a4.
3HAKOMMTBHCS C MCTOPHUEH Pa3BUTHUS T€OMETPUU
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YTIIBI B OKPY’KHOCTH.
BrniucanHbIe 1 OIMCaHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpykHOCTH. Kacanue
OKpYKHOCTEN

13

Bnucannsie

Y [ICHTPaJIbHbIC
YIJIBI, YTOJ
MEXKTY
KacaTeJabHOU

1 XOPAOM.

Vsl MEXIY
XOpJaMHu

U CEKYLIUMH.
Brimcanneie

1 OIIMCaHHBIC
YETHIPEXYTOJIbHUKH,
WX MIPU3HAKHU

1 CBOICTBA.
IIpumenenue 3Tux
CBOMCTB

MIPHU PENICHUN
T€OMETPUYECKUX
3aja4.

Bzaumuoe
PacmnoJIOKEHUE
IBYX OKPY’KHOCTEH,
oOmme
KacaTeJbHBIE.
Kacanue
OKPY>KHOCTEHN

DopMyJIHPOBATH OCHOBHBIE ONPEICIICHHUS], CBSI3aHHBIE

C yrilaMu B KpyTe (BIUCAHHBIN yTOJI, IIEHTPAIbHBIN yTo).
HaxoauTthb BIMCAaHHBIC YIJIbI, OMUPAIOIIUECS HA OJIHY AYTY,
BBIYUCJIATH YIJIbl C TOMOUIBIO TEOPEMBI O BIUCAHHBIX
yIJjiax, TEOPEMbI O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAIILHOM YTJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO ITU(POBBIX
pPECYpCOB, BHMCAHHBIE U ONMCAHHBIC YETHIPEXYT OJIbHUKH,
BBIBOJMTH X CBOMCTBA W IPU3HAKH.

Hcnonb30BaTh 3TH CBOKWCTBA M IPU3HAKU IIPU PEILIEHUN
3a/1a4y
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[ToBTOpEHME, 0000IIICHUE 4 [ToBTOpCHME PemaTh 3a1aum Ha TOBTOPEHUE, MILTIOCTPUPYIOIIHE CBI3U
3HAHUH OCHOBHBIX IOHATUH U | MEXKIY pa3IMYHBIMH YaCTAMHU Kypca
METOJIOB KYpCOB
7 1 8 KJIaCCOB,
000011IcHNE 3HAHUH
OBHUIEE KOJIJMYECTBO 68
YACOB I1O ITPOIT' PAMME
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9 KJIACC

Metpuueckue
COOTHOILIEHUS
B OKPY’KHOCTHU

0 mpeoOpazoBaHUU
noaoousl.
COOTBETCTBEHHBIE
AJIIEMEHTHI MOJOOHBIX
Quryp.

Teopema

O MPOMU3BEICHUN
OTPE3KOB XOPJ,
Teopema

Haumenosanue paznena | KomnuecTtso OcHoBHOE OCHOBHBIE BUJBI AEATENBHOCTHA O0YYaIOIINXCS
(Temsl) Kypca 4acoB COZIEp)KAHUE

Tpuronomerpus. Teopemsl 16 Onpenenexue @DopMyJTHPOBATH ONIPeAeJeHUsI TPUTOHOMETPUIECKUX

KOCHHYCOB U CUHYCOB. TPUTOHOMETPUUECKHUX | (DYHKIMH TYIBIX U MIPSAMBIX yTJIOB.

PemieHne TpeyrojibHUKOB ¢byskmit yriios ot 0° | BBIBOAHTE TEOpEMY KOCUHYCOB M TEOPEMY CHHYCOB
10 180°. @opmyisl (c paarycoM OMUMCAHHOW OKPYKHOCTH).
IPHBEICHUS. BbiBoauTh opmMyJibl 1Sl BLIYMCIACHUS IJIOMIAAeH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTOHOMETPHUH (cbopMyna
TeopeMa CHHYCOB. IJIONIAIN TPEYTOJIbHUKA YePEe3 IBE CTOPOHBI U YTOJI MEXKITY
Pelienue HUMHA, (HOpMYyJIa TUTOIIAAH YETHIPEXYTOIbHIKA Yepe3 eTo
TPEyTrOIBHUKOB. JUArOHAIN U YTOJI MEXTY HUMM).
I[TpakTHyecKoe PemiaThb TpeyTrOIbHUKMY.
TIPIMEHEHUE Pemathb npakTuyeckue 3aauu, CBOIAIIUECS
JI0Ka3aHHBIX TEOPEM K HaX0XKJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

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

HccaenoBarh OTHOILIEHUE JIMHEWHBIX AJIEMEHTOB (DUTYP
pu peoOpa3oBaHUU MOJ00MS.

Haxoauth npumMepsl ogo0us B OKpyKaromiei
NENCTBUTEIBHOCTH.

BeiBOAUTH METPUYECKHE COOTHOLLIEHUS MEXIY OTPE3KaMu
XOpJ, CEKYIIUX U KacaTeIbHBIX C UCIIOJb30BaHUEM
BITMCAHHBIX YTJIOB U MOAOOHBIX TPEYTOJIbHUKOB.

Pemath reoMeTpryecKue 3a1a4M U 3aa44 U3 peallbHOU
KU3HH C UCIIOJIb30BaHUEM MOAOOHBIX TPEYTOJIbHUKOB
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O MPOU3BEIACHUU
OTPE3KOB CEKYIIHX,
TeopemMa O KBaJIpare
KacaTeJIbHOM.
[Ipumenenne

B pEILICHUU
TEOMETPUYECKUX
3a7a4

Bektopel

12

Onpenenenue
BEKTOPOB, CJIOKEHHUE
Y BBIUMTAHUE
BEKTOPOB,
YMHOKEHHE BEKTOpa
Ha YHUCJIO.
DOU3NYeCKnit

Y T€OMETPUYECKUI
CMBICJI BEKTOPOB.
PaznoxeHne BekTopa
0 IByM
HEKOJUJTMHEAPHBIM
BEKTOpaM.
Koopaunatet
BEKTOpA.

CkansipHoe
MPOU3BEACHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KAK HAIPABIICHHBIE OTPE3KH,
HCCIe10BaTh TeOMETpUUeCKuil (epeMerieHue)

U Gpu3HUecKuil (C1iia) CMBICIBI BEKTOPOB.

3HaTh onpeeIeHUs1 CyMMbI U pa3HOCTU BEKTOPOB,
YMHOXEHHUS BEKTOPA HA YUCJIO0, HCCJIeI0BATH
T€OMETPUICCKUN U PUBUUECKHUIA CMBICIIBI 3TUX OTIEPATIHIA.
PemaTh reomeTpuyeckue 3aJa4u ¢ HCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 JIBYM HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKASIPHOE MPOU3BEACHUE BEKTOPOB,
BBIBOJMTH €TI0 OCHOBHBIE CBOMCTBA.

Bpruucasitb cyMMy, pa3HOCTb U CKAJIIPHOE NPOU3BE/ICHHE
BEKTOPOB B KOOpJIMHATAaX.

IIpumeHATH CKaNsIpHOE NPOU3BEACHUE JJIs1 HAXOXKICHUS
JUTH U YTJIOB
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IIPUMEHEHUE
JUISL HAXOXKICHUS
JUIVH U YTJIOB.
Pemenue 3agau
C MIOMOIIBIO BEKTOPOB.
IIpumenenue BEKTOpoB
JUISL pELICHUS 3a1a4
[N735197
JlexapTOBBI KOOPANHATHI 9 JlexapToBeI OcBauBaTb NOHATHE ITPSIMOYTOJIBHOW CUCTEMBI
Ha IUIOCKOCTHU KOOPZAMHATBI TOUYEK KOOPJMHAT, I€KAPTOBBIX KOOPAUHAT TOYKH.
Ha IIOCKOCTH. BbIBOAMTH ypaBHEHUE NIPSIMOU U OKPY>KHOCTH.
YpaBHEHHUE TIPSIMOMU. BbigeasiTh MOJIHBIN KBAJIPAT JIJISI HAXO0XKJICHUS LIEHTPa
YpaBHeHue Y paJinyca OKPY>KHOCTH I10 €€ YPABHECHUIO.
OKPY>KHOCTH. PemiaTp 3a1a4M Ha HAXO0XKIECHHUE TOYEK
Koopannatel Touek IIepeCceUEeHUs MPSAMBIX U OKPYKHOCTEH C IIOMOIIBIO METOAA
MIEPECECUCHHUS KOOpJIMHAT.
OKPY>KHOCTH Hcnoan3oBaTh CBOMCTBA yTI0OBOT0 KO PuItneHTa npsmon
U TIPSIMOIA. IIPY PELICHUU 3a/a4, I ONPEICIICHUS PACTIONIOKEHUS
Meton koopauHAT MPSMOM.
[IpU PELICHUU IIpumMeHsaTh KOOPAUHATHI IIPU PELICHUU
F€OMETPUYECKHUX F€OMETPUYECKUX U TPAKTUYECKUX 3a/1ay,
3a7a4, IPAKTUYECKUX | JJISI IOCTPOSHHSI MAaTEMAaTUYECKUX MOJIEIIEN
3a/1a4 peanbHbIX 33724 («METOJl KOOPAUHAT).
IMoab30BaThLCA 1JIs1 IOCTPOCHUS U UCCIICAOBAHUI
U(POBBIMH PECYpPCAMH.
3HAKOMHUTBHCS ¢ HCTOPHEI Pa3BUTHUS T€OMETPUN
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[IpaBusibHBIE
MHOTOYTOJIbHUKH.
J{mHa OKpyKHOCTH

Y IJIOIAJb KpyTa.
Brraucnenue niomaaei

[IpaBusibHBIE
MHOTOYTOJIbHUKH.
Yucino nt. InuHa
OKPYXHOCTH, AyTH
OKPY>KHOCTH.
Panpnannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CETMEHTA

®opMyJIMPOBATH ONPECIECHNE IPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMTh UX 3JIEMEHTHI.
IHonb30BaTHCSI NOHIATHEM JUTMHBI OKPYKHOCTH, BBEJIEHHBIM
C IIOMOUIBIO NPABUJIBHBIX MHOI'OYTOJIbHUKOB, ONIPelesiTh
YUCJIO T, JJIMHY AYTH U paJuaHHYyI0 MEpPY yTJa.
IIpoBoauTh MEepexoa OT paAMaHHOM MEPHI yria

K TpaJlyCHOW 1 HA00OPOT.

OnpepensiTe MI0MAAL KpyTa.

BeiBoauts ¢gopmyJibl (B rpagyCHON U paluaHHON MEPE)
JUISL ITUH YT, IUTOIIA/IEd CEKTOPOB U CETMEHTOB.
Beruauncasars mwiomany Guryp, BKIOYAOIUX JJIEMEHTbI
OKPY>XKHOCTH (KpyTa).

Haxoauts moniany B 3a1ayax peaabHON )KU3HU

JBHUKEHUS TIIIOCKOCTH

IlonsiTue o IBM>KEHUU
IJIOCKOCTH.
[TapautenbHbIN
IIEPEHOC, TOBOPOT
IIpumenenue

IIPY PEUIEHUH 3a7a4

Pa30upaTh npuMepsl, WILUTFOCTPUPYIOLIUE TOHATHUS
JIBVYKEHUS.

DopMyJIHPOBATH OIIPEACIICHUS IAPAJLIEIBHOIO IIEPEHOCA,
IIOBOPOTa U OCEBOM CUMMETPHH.

BuIBOAMTE UX CBOWCTBA, HAXOAUTH HEIIOABUKHbBIC
TOYKH.

HaxoauThb HEHTPHI U OCU CUMMETPUM POCTENIINX
buryp.

IIpuMeHsaTh NapasieabHbIi IEPEHOC U CUMMETPUIO
IIPY PELIEHUU T€OMETPUUECKUX 3a7a4 (pa3ouparhb
IPUMEDPBI).

HUcnoab30BaTh 1151 TOCTPOCHUS M KCCIICIOBAHUMN
U pPOBbBIE PECYPCHI
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[ToBTOpEeHue, 06001ICHUE,
cUCTeMaTHu3aIus 3HaHUM

[ToBTOpEHUE
OCHOBHBIX MOHATUHI

1 METOJIOB KYpCOB
7-9 xJ1accos,
o0oO0uIeHne

Y CHCTEMATU3AIUSA
3Hanuu. [Ipocrenmmue
reOMETPUYECKHE
burypsl 1 ux
cBoricTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYHH.
TpeyroiapHUKHU.
[TapannensHbie

Y MEPIICHIUKYJISIPHBIC
psIMBIE.
OKpYy>KHOCTb U KpPYT.
I'eomeTpuueckue
MMOCTPOECHUS. Y TJIbI

B OKPY>KHOCTH.
Briucanueie

Y OIIMCAHHBIE
OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimas

1 OKPYXKHOCTb.

OnepupoBarh NoHsATUSIMM: PUTYpa, TOUKA, IPsIMAst, yTO,
MHOT'OYTOJIbHUK, PAaBHOOEIPEHHBIN 1 pABHOCTOPOHHUI
TPEYTrOJIbHUKH, MPAMOYTOJbHBIN TPEYTOJbHUK, MEAUAHA,
OuCCeKTpHCca U BBICOTA TPEYTOJIbHUKA, Tapajllie]IorpamM,
poMO, NPSIMOYTOJILHUK, KBAJIpaT, Tpanelus; OKPY>KHOCTb,
KacaTelbHas;, PaBEHCTBO U Mo00ue Gpuryp,
TPEYTrOJIbHUKOB; MaPAJUIEIIbHOCTD U NEPIEHIUKYISPHOCTD
MPSMBIX, YTOJI MEXK]y PSIMBIMHA, CAMMETPUSI OTHOCUTEIIBHO
TOYKH U IIPSIMOM; JUIMHA, PACCTOSIHME, BEJIMYMHA YIJIa,
IJIOIA/b, IEPUMETP.

HUcnonb3oBath GopmyJibl: IEPUMETPA U TLIOLIAIN
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH Y IUIOLIAJU KPyTa,
o0beMa MpsAMOYTOJIBHOTO MapajlieNenuIe/a.
OnepupoBarsb NOHATHAMM: IPSIMOYTOJIbBHAS CUCTEMA
KOOPAWHAT, BEKTOP; MCIOJIb30BATh 3TH MOHATHUS

JUISl IPEJICTABJIEHUS JaHHBIX U PEIECHU 3a7a4, B TOM YHCIIE
U3 JIPyTUX YYEOHBIX MPEIMETOB.

Pemathb 3a1a4M Ha TOBTOPEHUE OCHOBHBIX IIOHATHUN,
WJUTFOCTPALIMIO CBA3EM MEXKAY pa3IMYHbIMU YaCTSIMU Kypca.
Bei0upatb MeToa U1 pelieHus 3a/1a4yu.

PemiaTep 3aga4m 13 oBCEeJHEBHOM KU3HU
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YeTpIpeXyrobHUKH.
Bnucannsie u
OTIMCaHHBIC
YETBHIPEXYTOJIbHUKHU.
Teopema ITudaropa u
Havasna
TPUTOHOMETPHH.
Pemenne oOmux
TPEYTOJIBLHUKOB.
IIpaBunbHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
IJIOCKOCTH.
JBmwxenus. [Togooue.
Cummerpus.
IImomans. Berauciaenue
momaneu. [Inomaamn
MOJ00HBIX (UTYP.
JlexapToBbl
KOOPJIMHATHI Ha
IIJIOCKOCTH.

Bexkrtopsl

Ha IJIOCKOCTH

OBIIEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

68
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosanuyectBo 4yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/m NpOrpamMmblI Bcero Konrpoapusie - TMpakruieckue o0pa3oBaTte/ibHbIE
padoTbI padoTbI pecype
[Ipocreiimue reomeTpuueckue GUTypsl U AKmace
1 MX CBOMCTBA. MI3MepeHne reoMeTpudecKux 14 h%i%gmzﬁgf(&rw
BEJIHHH https://m.eds00.ru/7f415e2¢
SKnacc
https://www.yaklass.ru/
2 TpeyronbHUKH 22 1 BSI 6nHOTeK:1/ LIOK
https://m.edso0.ru/7f415e2e
SKnacc
3 [TapamiensHbIe IPAMBIC, CYMMa yTJIOB 14 1 https://www.yaklass.ru/
TPEYroJIbHUKA bu6muoreka [{IOK
https://m.edsoo.ru/7f415e2e
SAKnacc
4 OKpy>XHOCTb U KpyT. [ 'eoMeTpudeckue 14 1 https://www.yaklass.ru/
IIOCTPOEHHUS bubnuoreka IIOK
https://m.edsoo.ru/7f415e2e
SAKnacc
5) [ToBTOpEeHME, 0600IIEHNE 3HAHMIT 4 1 h%i%gmzi(gli&m/
https://m.edso0.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOTPAMME
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8 KUIACC

KoJsn4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3fesioB U TeM (uudposBbie)
Ne n/mm S — Beero KOﬁHTpOJIle)Ie HpﬁaKTuquKne 0BPA30BATETbHBIE
padoThI padoTsbI pecypes
SAKnace
, https://www.yaklass.ru/
1 YeThIpEXYroIbHUKU 12 1 Br6morexa LOK
https://m.edsoo0.ru/7f417e18
SAKnace
Teopema ®aneca u Teopema o ]
2 MIPONOPIMOHATIBHBIX OTPE3Kax, NOJOOHbBIE 15 1 https://www.yaklass.ru/
CVTOITEHIKIL ’ bubnuoreka [JOK
Theyroi https://m.edsoo.ru/7f417e18
IInomans. Haxoxnenue miomanei AKnace
3 https://www.yaklass.ru/
TPEYroJbHUKOB U MHOTOYT'OJIbHBIX (QUTYP. 14 1
[Tmomanu mogoOHBIX hur Bubmzorexa LHIOK
yp https://m.edsoo.ru/7f417e18
4 Teopema IIudaropa n nHayana 10 1 bub6mumorexa LIOK
TPUTOHOMETPUU https://m.edso0.ru/7f417e18
VYl B OKpyKHOCTU. Briicannsie u SAKace
5 OIMCAHHBIC YETHIPEX YT OJIbHUKH. 13 1 https://www.yaklass.ru/
Kacarensnsle k okpyxHocTu. Kacanue bubnuoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/7f417e18
SAKnace
. https://www.yaklass.ru/
6 [ToBTOpEeHue, 0600IIeHNEe 3HAHMI 4 1 Br6motexa LIOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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9 KUIIACC

Ne i/

HaunMeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMmsblI

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypcebl

Tpuronomerpus. Teopembl KOCUHYCOB U
CHUHYCOB. PelieHne TpeyrojibHUKOB

16

SKitace

https://www.yaklass.ru/
bubnunoreka [IOK
https://m.edsoo.ru/7f41al2c

[Ipeo6pazoBanue momodus. Merpudeckue
COOTHOIIICHHSI B OKPYKHOCTH

10

SIKnacc

https://www.yaklass.ru/
bubnunoreka [JOK
https://m.edsoo.ru/7f41al2c

Bexropsl

12

SIKnacc

https://www.yaklass.ru/
bubmnoreka [JOK
https://m.edsoo.ru/7f4lal2c

I[eKapTOBBI KOOpAMWHATLI Ha INIOCKOCTHU

SKitace

https://www.yaklass.ru/
bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c

[IpaBuibHBIE MHOTOYTOJIBHUKH. J[JTMHA
OKPY>KHOCTH U IUIOIIa/Ib KpyTa.
Brruncnenune miiomaneit

SIKnacc

https://www.yaklass.ru/
bubmnoreka [JOK
https://m.edsoo.ru/7f41lal2c

I[BI/I)KCHI/IH INJIOCKOCTH

SIKnacc

https://www.yaklass.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f4lal2c

[ToBTOpenme, 0600MIEHNE,
CHCTEMAaTH3aLMs 3HAHUI

SAKnacc
https://www.yaklass.ru/
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bubnnoreka [JOK
https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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IHHOYPOYHOE INTAHUPOBAHHUE

7 KUIIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undposBbie
n/n Tema ypoxa Bcero Kontpoaeubie  HpakTueckue H3y4YeHUusi  oOpa3oBaTeJIbHbIC
padoThI padoThI pecypenI
1 Hpocreiitite reomerpiricciie 1 https://m.edsoo.ru/cf37bc33
O0OBEKTBI
2 MHOroyrosiapHHK, JIoMaHast 1 https://m.edsoo.ru/7c44aba4
3 CMexXHbIE U BEPTUKAJIBHBIE YTJIbI 1 https://m.edso0.ru/6abb5328
4 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/Shafbef6
5 CMeXHbIE U BEPTUKAJIBHBIE YTJIbI 1 https://m.edsoo.ru/c4a576d8
6 CMexXHbIE U BEPTUKAJIBHBIE YTJIbI 1 https://m.edso0.ru/59f32be7
7 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1 https://m.edso0.ru/b25ad662
8 CMe)XHbBIC U BEPTUKAJIBHBIC YTJIbI 1 https://m.edsoo.ru/7efd9f79
W3mepeHne TMHEHHBIX U YTIOBBIX
9 BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
yTJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
10 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1 https://m.eds00.ru/d3138a15
yTJIOB
N3mepenue MTMHENRHBIX U YTIIOBBIX
11 BEJINYUH, BBIYUCIEHUE OTPE3KOB U 1 https://m.edsoo0.ru/7228de75
yTJIOB
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12

W3mepenue JIMHEUHBIX U YIJIOBBIX
BEJINYUH, BBIYUCIICHUE OTPE3KOB U

yTJIOB

https://m.edso00.ru/26388283

13

[lepumerp u momans Guryp,
COCTaBJICHHBIX U3
IPSIMOYT OJIbHUKOB

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

14

[Tepumetp u mmomanp Guryp,
COCTABJICHHBIX U3
MPSIMOYTOJIBHUKOB

https://m.edsoo.ru/68567544

15

[TonsiTHe 0 paBHBIX
TPEYroJabHUKAX U EPBUYHBIC
MIPEICTABICHHS O PaBHBIX

¢burypax

https://m.edsoo.ru/6543f8e6

16

Tpu npusHaka paBeHCTBa
TPEYTroJIbHUKOB

https://m.edso0.ru/662f4758

17

Tpu npu3Haka paBeHCTBA
TPEYTOJIBHUKOB

https://m.edsoo.ru/a56dafee

18

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

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

19

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

https://m.edsoo.ru/d7bafal2

20

Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB

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

21

Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB

https://m.edsoo.ru/9bb24429

22

[Ipu3naku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJILHUKOB

https://m.edso0.ru/a8978bh7e
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IIpu3Haku paBeHcTBa

23 1 https://m.edsoo.ru/6838bd37
MIPSIMOYTOJTBHBIX TPEYTOJLHUKOB
CBOMCTBO M€IHAHbI

24 NPAMOYTOJIBHOTO TPEYTOJIbHHKA, 1 https://m.edsoo.ru/feba2371
MIPOBEAEHHON K THIIOTEHY3€
CBOICTBO MeTHAHbI

25 MPSIMOYTOJIBHOTO TPEYTOIbHUKA, 1 https://m.edsoo.ru/e77e5f76
MPOBEAEHHON K THIIOTEHY3€

26 Pasrobepensbie i 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHUE TPEYTOJIbHUKH

27 Hpusiaxit u cBoicTsa 1 https://m.edsoo.ru/daf99266
paBHOOEIPEHHOTO TPEYTOIbHUKA

28 Hpmstax i cpoficTsa 1 https://m.edsoo.ru/3c498aal
paBHOOEPEHHOTO TPEYTOJIbHUKA

29 TpusHaki i CBOHCTBA 1 https://m.edsoo.ru/4a4597ba
paBHOOEIPEHHOTO TPEYTOIbLHUKA

30 HepaBenctBa B reomMeTpun 1 https://m.edso0.ru/5¢23c39d

31 HepaBenctBa B reoMeTpun 1 https://m.edso00.ru/61bb5b87

32 HepasenctBa B reometpun 1 https://m.edso0.ru/77e15319

33 HepasenctBa B reometpun 1 https://m.edso0.ru/2a12d145

34 HpsmoyrombHbIii TpeyrobHik ¢ 1 https://m.edsoo.ru/cba738df
yriom B 30°
[IpssMOYTONBHBIN TPEYTOIBHUK C

35 yrioMm B 30° Iloocomoska k 1 https://m.eds00.ru/79577c87
KOHMPONbHOU pabome

36 Konrpoatnat pagora Nel nio 1 https://m.edso00.ru/985d6b47

teme "TpeyroiabHuku"
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37

Ananuz konmponvhot pabomoi
[MapannensHbie MPsSMBIC, UX
CBOMCTBA

https://m.edsoo.ru/e7alac2d

38

[TaTeiit noctynar EBkinaa

https://m.edso00.ru/82915793

39

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OTHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE MPU EPECCUECHUU
NapaJuIeIIbHBIX IPAMBIX CEKYLIEH

https://m.edsoo.ru/f8a72ef6

40

Hakpect nexaiuue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIE MIPH NTEPECCUCHUN
NapajuIeNIbHBIX IPSAMBIX CEKYIIEH

https://m.edsoo.ru/fd45766f

41

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OOIHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE MPU EPECCUECHUU
NapauIeIIbHBIX IPAMBIX CEKYLIEH

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

42

Hakpect nexaiuue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIE NIPH NTEPECCUCHUN
NapajuIeIbHBIX IPSAMBIX CEKYIIEH

https://m.edsoo.ru/dcf58e2c

43

Hakpecr nexamue,
COOTBECTCTBCHHBIC U
OOIHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE MPU NEPECEUECHUH
NapaJuIeIIbHBIX IPAMBIX CEKYLIEH

https://m.edsoo.ru/2a5b246¢

34


https://m.edsoo.ru/e7a1ac2d
https://m.edsoo.ru/82915793
https://m.edsoo.ru/f8a72ef6
https://m.edsoo.ru/fd45766f
https://m.edsoo.ru/9bfba414
https://m.edsoo.ru/dcf58e2c
https://m.edsoo.ru/2a5b246c

[Ipu3Hak napajuienbHOCTH
MIPSIMBIX Y€PE3 PAaBEHCTBO

44 . . https://m.eds00.ru/6942f486
pacCTOSTHUN OT TOYEK OJTHOM
MPSIMOM 710 BTOPOIl MpsiMOit
[Ipu3Hak napajieabHOCTH
45 TPAMBIX qu ©3 PaBeHCTBO . https://m.edsoo.ru/929568fa
PAcCTOSIHUN OT TOYEK OJHOMN
NPSAMOM 10 BTOPOH NpsIMOU
46 CyMMa yTiioB TpeyroJibHUKA https://m.edsoo.ru/caa59a87
47 CymMa yriioB TpeyroJbHHUKa https://m.edsoo.ru/f71b17d3
48 Bremnue yrisl TpeyrojibHHAKa https://m.eds00.ru/b9223191
Buemrnue yribel TpeyrojipHUKA.
49 Iloozomoexa Kk KOHMPONLHOU https://m.edso00.ru/99eb2824
pabome
Kountpoabnas padora Ne2 no
50 teme "[lapanienbHble IpsMbIE, https://m.edsoo.ru/9917da72
CyMMa yTJIOB TPEYroJbHUKA"
Ananuz KOoHmponvLHOU pabomul
ol OKpy’>KHOCTb, XOPZIbl U JUAMETP, https://m.edsoo.ru/64e76d1c
UX CBOWCTBA
52 KacarenpHast K OKpyKHOCTH https://m.edsoo.ru/b7ee8e8a
53 OKpy>XHOCTb, BIIHCAaHHAS B YTOJ https://m.edsoo.ru/ffcae611
54 OKpyXHOCTb, BIIHICAHHAS B YTOJ https://m.edsoo.ru/98bbdffd
55 g;zgie 0 I'MT, mpumerierne o https://m.edsoo.ru/7aef28db
56 Homsirie o TMT, mpimerierine 5 https://m.edso0.ru/1cal8372

3agadax
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S7

buccekrpuca u cepeIlMHHBIN
MEPIEHIUKYIISP KaK
reOMETPUUECKUE MECTA TOUEK

https://m.edsoo.ru/ef76e82b

58

OKpy>KHOCTb, OTIMCAaHHAs OKOJIO
TPEyrojbHUKa

https://m.edsoo.ru/564f6fce

59

OKpy>KHOCTb, OTIMCaHHAsl OKOJIO
TpeyrojbHUKa

https://m.eds00.ru/99523196

60

OKpyXHOCTb, BIMCaHHAs B
TPEYTrOJIbHUK

https://m.edso00.ru/3351964c

61

OKpy>KHOCTb, BIIUCAHHAS B
TPEYTrOJIbHUK

https://m.edsoo.ru/76e866¢c4

62

[Ipocreiimme 3amaun Ha
MIOCTPOEHUE

https://m.edsoo.ru/263dba7c

63

[Ipocreiimme 3agaun Ha
noctpoenue Iloocomoska K
KOHMPObHOU pabome

https://m.edsoo.ru/f21fcctb

64

KonTpoabHnas padora Ne3 no
Tteme "OKpYyKHOCTb U KpYT.
I'eomeTrpuueckue nocrpoenus"

https://m.edsoo.ru/le2edcl5

65

Ananuz konmponvhot pabomoi
[ToBTOpenue n 06001IIEHNE
3HAHWUI OCHOBHBIX MOHITUH U
METOJIOB Kypca 7 Kiacca

https://m.edsoo.ru/ec47a89c

66

HTorosasi KOHTpoJIbHASA padoTa

https://m.edsoo.ru/594ee3f8

67

[ToBTOpeHue u 060061IIeHNE
3HAHUHA OCHOBHEIX ITOHSITHU U
METOJIOB Kypca 7 Kjacca

https://m.edso00.ru/86b3725a
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[ToBTOpenue n 06001IeHNE

68 3HAHUU OCHOBHBIX IIOHATUIN U 1 https://m.edsoo.ru/49aed132
METOJIOB Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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8 KUIACC

Kosun4yecTBO 4acoB DJIeKTPOHHbIE
Ne ara ungposBbie
Tema ypoka Kontpoabusie | IlpakTHyeckue A op
n/n Bcero H3yuyeHusi ~ oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl

II

1 apflJ'I JICTOTPAMM, ET0 HpHIHAki 1 1 https://m.edsoo.ru/f9b299d8
CBOIiCTBa
II

2 APAVICTOTPaMM, CTO MPHIHAKH U 1 https://m.edsoo.ru/dddcdd25
CBOMCTBa
II

3 apvan JICHIOTPAMM, CTO HPH3HAKH 1 1 https://m.edsoo.ru/77fd6d1d
CBOMCTBa
YacTHble ciydan

4 HapaitIesoTpamMMon 1 https://m.eds00.ru/94c93461
(IpsIMOYTOJILHUK, pOMO, KBaIpar),
MX IIPU3HAKHU U CBOMCTBA
YacTtHble caydan

5 HApaIIeTOTpaNMMOB 1 https://m.eds00.ru/51911786
(TIpsIMOYTOJTLHUK, pOMO, KBaIpar),
UX MPU3HAKUA U CBOMCTBA
YacTtHble caydyan

6 TIAPAITSNOTPAMMOR 1 https://m.eds00.ru/27256434
(IpsSIMOYTOJIEHUK, pOMO, KBapar),
UX NPU3HAKU U CBOWCTBA

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

8 ABHODOKAL I MPAMOYTOMbHaR 1 https://m.edsoo.ru/1b7b3ea8
Tpanenuu
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PaBHOOOKAs ¥ IPSIMOYTOJIbHAS

9 1 https://m.edsoo.ru/be3cc4dc
Tpaneuun

10 Metox yABOEHHUS MEAUAHBI 1 https://m.edso00.ru/987ch6e8
[lentpanpHas cuMMeTpus

11 Iloocomoska Kk KOHMPOALHOU 1 https://m.edsoo.ru/9fb2aace
pabome

12 KOHTpOﬂbﬂa,,ﬁ pabora Nel mio 1 https://m.eds00.ru/144684c5
teme "YeTblpEéXyroapHuKn"
Ananuz konmponvhot pabomoi

13 Teopema daneca u Teopema o 1 https://m.edsoo.ru/1f164baa
MPOTIOPITMOHABHBIX OTPE3KaAX

14 CpenHsis TUHUS TPEYTrOJIbHUKA 1 https://m.edsoo.ru/5caa551b

15 CpenHsis TUHUS TPEYTroJIbHUKA 1 https://m.edso00.ru/27335f97

16 Tpaneuus, €€ cpeaHssa TUHUAS 1 https://m.edsoo.ru/e4935643

17 Tpaneuus, e€ cpeaHss TUHUA 1 https://m.eds00.ru/43c7b651

18 [IpornoprroHaIBHBIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568

19 [IponopuroHaIBHEIE OTPE3KU 1 https://m.edso0.ru/537cf2b8

20 IleHTp Macc B TpEyroJIbHUKE 1 https://m.edsoo.ru/5cfd32c4

21 [TomoOHBIE TPEYTOTHHUKH 1 https://m.edsoo.ru/de9d4f1f

22 Tpu npustiaica noz06Hs 1 https://m.edsoo.ru/3d9d8817
TPEYroJIbHUKOB

23 Tpu npustiaica noz06Hs 1 https://m.edso0.ru/65d233dd
TPEYTroJIbHUKOB

24 Tpu npustiaica noz06Hs 1 https://m.edsoo.ru/2ab3b872
TPEYroJIbHUKOB

25 Tpu npusnaica nozo6Hs 1 https://m.eds00.ru/a87287f2

TPEYroJIbHUKOB
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[Tpumenenne nogo6us npu
peIIeHUH MPAKTUYECKHX 3a/1a4

26 . https://m.edsoo.ru/4a8cbfdf
Iloozomoexa k KOHMPOALHOLU
pabome
K 0 Ne2

27 OHT,I,) OJILIEN paboTa 722 1o " https://m.edso00.ru/f5573351
teme "[1o100HbBIe TPEYTrOJIEHUKH
AHnanuz konmpoavHot pabomoi

28 CaoiicTBa momanen https://m.edsoo.ru/dcec5b8c
FCOMETPHUYCCKUX PUTYD
)]

29 OPMYIBT U TLIOTHARH https://m.edsoo.ru/b91f44ea
TPEYroJbHHUKA, MapajuieiorpaMmMa
)]

30 OPMYIIBL UL TLIoTHA M https://m.edsoo.ru/d58d8422
TPEyroJibHUKA, MapajuieiorpaMma
)]

31 OPMYJIBT ZUTT iAo https://m.edsoo.ru/d1c6cf5b
TPEyroJibHHUKa, MapajuieorpaMma
)]

32 OPMYJIBL UL o https://m.edso0.ru/958e8498
TPEyroJibHHUKA, MapajuieiorpaMma
)]

33 OPMYJIBT UL ot https://m.edsoo.ru/2e5a5e9d
TPEYTrOoJIbHUKA, MTapajuieorpaMmMa
B o

34 PIAHCIICHAC TUIOIAIEH COAHBIX https://m.edsoo.ru/c19ff29c
uryp
I o

35 JOWAAH PUIYP Ha KICTHATON https://m.edso0.ru/c67fd599
Oymare

36 [Mnomaau momoOHEIX huryp https://m.edsoo.ru/dclel162f

37 [Tnomaau moxoOHEIX huryp https://m.edsoo.ru/1b83b7d3
3

38 ATH € TPAKTIHECKIM https://m.edsoo.ru/7a6abeed

COZIepIKaHHEM
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https://m.edsoo.ru/dcec5b8c
https://m.edsoo.ru/b91f44ea
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
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3aa4M ¢ IPAKTUYECKUM
cofiep:KaHUEM

https://m.edsoo.ru/elfab379

40

Pemenue 3ama4d ¢ moMoOIIb0 METOAa
BCIIOMOTaTEIBHOMN IIJIOIAIN
Iloocomoska Kk KOHmMpoOALHOU
pabome

https://m.edsoo.ru/f8fbc711

41

KonTpoasnas padora Ne3 o
teme "[lmomans"

https://m.edsoo.ru/4247ccd7

42

Ananuz konmpoavHot pabomoi
Teopema [Tudaropa u eé
MIpUMEHEHNE

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

43

Teopema [Tudaropa u eé
IIPUMEHEHUE

https://m.edsoo.ru/e8c9529b

44

Teopema [Tudaropa u eé
MIPUMEHEHHE

https://m.edsoo.ru/da7f91dc

45

Teopema IIudaropa u eé
NpUMEHEHUE

https://m.edsoo.ru/6a4fd62b

46

Teopema IIudaropa u eé
IIPUMEHEHUE

https://m.edso00.ru/398e21a6

47

Ornpenenenne
TPUTOHOMETPUYECKUX (PYHKIUH
OCTpPOTO yTJIa MPSIMOYTOJILHOTO
TPEyroJibHUKA,
TPUTOHOMETPHYECKHE
COOTHOILICHUSI B TPSIMOYTOJIbHOM
TPEYTrOJILHUKE

https://m.edsoo.ru/5f57859b

48

OcHOBHOE TPUT'OHOMETPUICCKOC
TOXKICCTBO

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

41


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
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

OcHoOBHOE TPUTOHOMETPUUCCKOC

49 https://m.edso0.ru/12127fcl
TOXJIECTBO
OCHOBHOE TPUTOHOMETPUUYECKOE

50 TOXIECTBO [lo02omoeka K https://m.edso0.ru/15d3c665
KOHMPONbHOU pabome
Kontpouabnas pa6ora Ned o

51 teme "Teopema [ludaropa u Havana https://m.edso00.ru/22adb816
TPUTOHOMETPHUH"
Ananuz konmpoavHot pabomoi

52 BrnucanHuble U IEHTpaIbHBIE YIIBI, https://m.edsoo.ru/83f3el4d
YTOJI MKy KacaTeIbHOM U XOpI0H

53 Brncartiibie i HeHTpaHBHUHe yTJ'ILI,V https://m.edsoo.ru/49a5642c
YroJI MeXy KacaTeIbHON U XOpI0ou

54 Brincartisie i HeHTpaHBHVHe ymH’v https://m.edsoo.ru/bec6aabe
YroJI MeXy KacaTeIbHON U XOpIon

55 VYTIbl MEXKAY XOpJIaMU U CEKYITUMU https://m.edsoo.ru/d25ba946

56 VYTIIbl M@Ky XOpJaMy U CEKYIITUMU https://m.edsoo.ru/85bb8b6e
Bnucannbie u onrcaHHbIe

57 YETBIPEXYTOJIBHUKH, UX IPU3HAKU U https://m.edsoo.ru/72d2d56¢
CBOICTBa
Brucannbie u onrcaHHbIe

58 YEeTBIPEXYTOJIBHUKH, UX NIPU3HAKU U https://m.edsoo.ru/5d95fale
CBOMCTBA
BrrcanHbie 1 OTIICaHHBIC

59 YEThIPEXYTOJIbHUKH, UX MPU3HAKU U https://m.edso00.ru/857¢578b
CBOICTBa

60 Ilpumererie CBOHCTS BIHCARMbIX https://m.edsoo.ru/c753c21a

1 OIIMCAHHBIX YE€TBIP éXerJ'IBHI/IKOB
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https://m.edsoo.ru/12127fc1
https://m.edsoo.ru/15d3c665
https://m.edsoo.ru/22adb816
https://m.edsoo.ru/83f3e14d
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IIPU PELIEHUU T€OMETPUYECKUX
3a1a4

61

[IpuMeHeHne CBOWCTB BIIMCAHHBIX
Y OIIMCAHHBIX YETBIPEXYTOJIBHUKOB
IIPU PELIEHUU T€OMETPUYECKUX
3a1a4

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

62

BzaumHoe pacnionoxxeHue aAByx
OKpPY’KHOCTEH, 001111e KacaTellbHbIe

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

63

Kacanue okpyxxHOCTEI.
Iloocomoska Kk KOHMPOALHOU
pabome

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

64

KonTpoJabHas padora NeS no
Teme "YTIIbl B OKPY’KHOCTH.
BnucanHble 1 onMcaHHbIE
YETBIPEXYTOJIbHUKH"

https://m.edsoo.ru/f319755d

65

Ananuz konmponvhoi pabomoi
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJI0B KypcoB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUN

https://m.edso0.ru/2359e41e

66

67

IToBTOpEHME OCHOBHBIX OHSATUN U
METOJOB KypcOB 7 U 8 KJIacCOB,
000011IeHHE 3HAHUN

Hrorosas KOHTPOJIbHast paﬁoTa

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

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

68

IToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypcOB 7 U 8 KIJIacCOB,
000011IeHIEe 3HAHMIA

https://m.edsoo.ru/e464967b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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
https://m.edsoo.ru/e464967b

9 KUIIACC

Kosun4yecTBO 4acoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bceero Kontpoarneie  Ipaxruteckue H3yuYeHHusi | o0pa3oBaTesbHbIE
padoThI padoThI pecypesr
Onpenenenue
1 TPUTOHOMETPUUECKUX (PYHKIIHI 1 https://m.edsoo.ru/b3c64e7c
yraos ot 0° no 180°
2 ®opmyIbl IPUBEIECHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/341bb435
4 TeopeMa KOCUHYCOB 1 https://m.eds00.ru/69c32eb3
5 Teopema KOCHHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cuHyCcOB 1 https://m.edsoo.ru/e91ba449
7 Teopema cuHycoB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cunycoB 1 https://m.edso00.ru/67e612cl
9 Haxoaerivie Jumuit CIOpOH 1 1 https://m.edsoo.ru/8bcf3969
BEJIMYMH YIJIOB TPEYTOJIbHUKOB
10 Pemenne TpeyroabHUKOB 1 https://m.eds00.ru/2f985b58
11 Pemenne TpeyroabHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenne TpeyroibHUKOB 1 https://m.edso0o.ru/9e4e293d
13 Pemenne TpeyroapsHUKOB 1 https://m.eds00.ru/9557249d
14 Hpaxmirecioe mpiMeRetite Teopem 1 https://m.edsoo.ru/bdc72cbl
CHUHYCOB U KOCHHYCOB
[TpakTHyeckoe NpUMEHEHUE TEOpeEM
15 CHHYCOB U KOCUHYCOB [l0020mo6Ka 1 https://m.edso00.ru/7197fb99
K KOHMpPOnbHoU pabome

44


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

16

KonTpouabsnas padora Nel o
teMme "Pemenune TpeyroapHuKoB"

https://m.edsoo.ru/e784c943

17

Ananuz KOoHmpovLHOU pabomol
[TonsiTue o mpeoOpa3zoBaHUH
moao0ust

https://m.edsoo.ru/ebf9323e

18

COOTBETCTBEHHBIE DJIEMEHTEI
MoA00HBIX uUryp

https://m.edsoo.ru/b6c9917d

19

COOTBETCTBEHHBIE DJIEMEHTEI
MoA00HBIX uryp

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

20

Teopema 0 mpou3BEeACHUN OTPEZKOB
XOpJ, TeOpeEMa O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOpEMA O
KBaJlpaTe KacaTeJIbHOU

https://m.edsoo.ru/e4ed2d8e

21

Teopema o0 mpou3BeACHUN OTPE3KOB
XOpJI, TEOPEMA O IPOU3BEACHUHU
OTPE3KOB CEKYIIHNX, TEOPEMA O
KBaJlpaTe KacaTeJIbHOU

https://m.edsoo.ru/f22f5b5f

22

TeopeMa 0 IpoOU3BEIEHUU OTPE3KOB
XOpJl, TEOpeEMa O MIPOU3BEICHUN
OTPE3KOB CEKYIIHX, TEOPEMA O
KBaJpaTe KacaTeJIbHOU

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

23

[IpumeneHnue TeopeM B pelIeHUU
F€OMETPUYECKUX 3a]1a4

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

24

25

[IpumeneHue TeopeM B pelieHUU
TeOMETPUUYECKUX 3a/1a4
[IpuMeHeHue TeopeM B peleHUun
TreOMEeTPUUYECKUX 3a/1a4

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

https://m.edsoo.ru/af72d448
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https://m.edsoo.ru/e784c943
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

Tlooeomoska Kk KOHMPOILHOT
pabome

Kontponbnas padota Ne 2 1o reme
"[Ipeobpa3oBanue mo1oous.

26 https://m.edsoo.ru/da5138ee
Mertpuueckre COOTHOLIEHHUS B
OKpyx)HOCTH"
Ananuz KOHMpoabHOU pabomwl
OmpeneneHne BEKTOPOB.

27 ped . p . https://m.edsoo.ru/53a4c485
Ou3nUeCcKUil U TeOMETPUYECKUN
CMBICTT BEKTOPOB
CrnosxeHue 1 BBIYUTaHUE BEKTOPOB

28 POB; https://m.edsoo.ru/d5¢c7dc9e
YMHOKEHUE BEKTOpa Ha YUCIIO
CioXeHUe U BEIYUTAaHUE BEKTO OB,

29 P https://m.edsoo.ru/5fc8e3ef
YMHOKEHUE BEKTOpa Ha YUCIIO
CrnosxeHue v BBIYUTaHHUE BEKTOPOB,

30 P https://m.edso0o.ru/b66195d4
YMHOXKEHUE BEKTOpa Ha YUCIIO
PasnoxxeHue BekTopa Mo 1ByM

31 P Ay https://m.edsoo.ru/d57fedf3
HCKOJUIMHCAPHBIM BCKTOPaM

32 Koopaunats! BekTopa https://m.eds00.ru/393e5532
CkansipHO€ IpOu3BEIEHUE

33 BEKTOPOB, €r0 MPUMEHEHUE IS https://m.edsoo.ru/4c2c7ae3
HAaXOXIACHUA OJIMH U YI'JIOB
CkansipHoe MpOU3BECHUE

34 BEKTOPOB, €r0 MPUMEHEHHUE IS https://m.edso0.ru/6e5f3e8d
HAXO0XJICHUS JJIMH U YTJIOB
Pemenue 3aa4 ¢ momMoIiso

35 A B https://m.edsoo.ru/7788ed68

BEKTOPOB
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https://m.edsoo.ru/da5138ee
https://m.edsoo.ru/53a4c485
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

Pemmenne 3anay ¢ nOMOIILIO

36 https://m.edsoo.ru/b1d59d28
BEKTOPOB
[IpumMeHeHre BEKTOPOB JIst
37 pemierii 3axat GusniH . https://m.edsoo.ru/8faeee39
Iloocomoska Kk KOHMPONLHOU
pabome
38 Konrpouiast pagora Ne3 o https://m.edsoo.ru/181256¢h
teme "BekTopsr”
Ananuz KOHmpoabHOU pabomoi
39 JlekapToBBbI KOOPAMHATHI TOUEK Ha https://m.edsoo.ru/6a4cbb6a
MJIOCKOCTH
40 VYpaBHeHue npsamMoit https://m.edso0.ru/cd67f435
41 VYpaBHeHHE npsiMO https://m.edso0.ru/c2723581
42 YpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/d858d33e
43 Koopaumatei Totek nevpecequI/I;{ https://m.edsoo.ru/76b1be7d
OKPYXHOCTH U MPSAMOi
MeTto KOOpAMHAT NpU PEeLICHUN
44 Tr€OMETPUUYECKHX 3aJ1ad, https://m.edsoo.ru/2fc365c5
MPAKTHYECKHX 3a7a4
Meroa KOOpAVHAT PU PELLICHUN
45 r€OMETPUYECKHX 3a/1aY, https://m.edsoo.ru/e12ca595
MPaKTUYECKUX 3a/1a4
Meroa KOOpAMHAT NPH PELIEHUN
46 P COMCTpHHCCIX saAat, https://m.edsoo.ru/cdca5a96

MpaKkTUYECKuX 3a1a4 [loocomosxka
K KOHMpObHOU pabome
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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
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

KonTpoubsnas pabora Ne4 o

47 TeMme "JlekapToBbI KOOPAMHATHI HA 1 https://m.edsoo.ru/e254eff4
IJIOCKOCTH"
Ananuz KOoHmMpoabHOU pabomoi
48 [IpaBuiabHBIE MHOTOYTOJIHUKH, 1 https://m.edso0.ru/5733b6f2
BBIUHCJICHUE UX 3JIEMEHTOB
49 Yucno m. [[nmrHa OKpyKHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno n. InuHa OKpy>KHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlnuHa TyTH OKpYKHOCTH 1 https://m.edso00.ru/3a858db3
52 Panuannast mepa yrira 1 https://m.edsoo.ru/d885149f
53 [Tnomanpe kpyra, ceKTopa, cerMeHTa 1 https://m.edso00.ru/984c824c
94 [Tnomane kpyra, ceKkTopa, CerMeHTa 1 https://m.edso00.ru/729f9dda
55 [Tnomane kpyra, cekTopa, CerMeHTa 1 https://m.edsoo.ru/f76de8ab
56 [ToHsiTHE O NBM)KEHUU TUIOCKOCTH 1 https://m.edso0.ru/376d67dd
o7 [TapannenpHbIi IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
58 [TapamienbHbIN IEPEHOC, TOBOPOT 1 https://m.eds00.ru/94431449
59 [TapanienbHbli IepeHOC, TOBOPOT 1 https://m.edsoo.ru/2balc265
60 [TapanienbHblil IepeHOC, TOBOPOT 1 https://m.edsoo.ru/af48c48e
[IpuMeHeHne NBUKEHUN IIPU
61 petenuu 3anad /loocomoska K 1 https://m.edsoo.ru/ff7d8897
KOHMPObHOU pabome
KonTpoubsHnas pabora Ne5 o
62 reMan "lpapiubibie 1 https://m.edsoo.ru/ele8aela
MHOTOYTOJBHUKH. OKPY>KHOCTb.
JBrxenus miockoctu"
63 Iodeomoera x xonmporonot 1 https://m.edsoo.ru/72edal63

pabome Ananuz KOHMPOIbHOU
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https://m.edsoo.ru/e254eff4
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https://m.edsoo.ru/a53cddfa
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pabomuwt [loBTOpeHue, 006001IICHHE,
CUCTEMAaTU3ALUs 3HAHUM.
N3mepenne reomeTpudecKux
BeIN4MH. TpeyroibHUKH

64

[ToBTOpenwue, 0600mEeHNE,
cucTeMaTH3alus 3HAHUI.
[TapamtensHbie 1
MePIEHANKYISIPHBIC TIPSMBbIE

https://m.edso00.ru/92569f1e

65

[ToBTOpEeHME, 0000IICHNE,
CUCTEMAaTU3aLMs 3HAHUH.
OKpy>KHOCTb U KPYT.
I'eomeTpuyeckue NOCTPOCHUs.
VTIBl B OKpYKHOCTH

https://m.edsoo.ru/f15718de

66

[ToBTOpeHwue, 06001IIeHNE,
CHCTEMAaTH3aIns 3HAaHUH.
BrmcanHpie 1 onmcaHHBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB

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

67

HTorosasi KOHTpoJIbHasA padboTa

https://m.edsoo.ru/f9e5a2db

68

[ToBTOpeHme, 0600MICHNE,
CUCTEMATHU3ALIMS 3HAHUM

https://m.edsoo.ru/2346d284

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

7 KIIACC

Kon
MpoBepsAeMOro
pe3yJjabTarTa

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

I'eomeTpus

Pacnio3naBaTh M3y4eHHbIE TeOMETpUUYECKUE (DUTYPBI, ONPEEISITh UX
B3aUMHOE PAacIoJIOKEHUE, M300pakaTb IeOMETpUYecKue (Urypsl,
BBINIOJIHATh YEPTEXKU IO YCIOBUIO 3a1aud. M3MepsATh JMHENHbIE U
YIJI0BbIE BETUYMHBI. Pemiate 3a1a4u Ha BBIYHUCICHHUE JITTUH OTPE3KOB

1 BCJIMYHH YTJIOB

JlenaTb rpy0yI0 OLIEHKY JTMHEHHBIX U YTJIOBBIX BEJIMYHH NIPEIMETOB B
peanbHOM JKU3HH, pPa3MEpoB MPHUPOJIHBIX O00BEKTOB. Pasznnuars

pa3MEpPhI 3TUX 00BEKTOB I10 MOpAAKY BCIININHBL
CTpOI/ITB YCPTECIKU K TCOMCTPHICCKUM 3a/ladaM

[Tonb3oBatbes MpU3HAKaMU paBeHCTBa TPEYroJbHUKOB,
UCIONB30BaTh  TPU3HAKM W CBOWCTBA  paBHOOEIPEHHBIX

TPEYTOJIBHUKOB IIPU PELICHUH 3a/1a4

[IpoBOANTH  JIOTWYECKHE  PACCYKIEHUS C  HCIIOJIb30BAHUEM

TreOMETPUUYECKUX TEOPEM

[Tonb3oBaThCs MpU3HAKaMU paBeHCTBa MPSIMOYTOTBHBIX
TPEYTOJHLHUKOB, CBOMCTBOM MEIMAHbBI, MMPOBEACHHON K THIIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUN T€OMETPUUYECKUX 3a/1a4
Omnpenenars napauieNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPHIE
obpasyer ¢ HUMHU cekytias. OnpeaensTh MapauieTbHOCTh MPSMBIX C
MOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK OJJHOM MPSAMOI 10 TOUYEK
JIpYrou npsMou

Pemarp 3a1aun Ha kieT4aToit Oymare

[IpoBOANTh BBIYUCIICHUS W HAXOJUTh YHCIOBBIE W OYKBEHHBIC

SHAQUYCHUA YIJIOB B TI'COMCTPUUCCKHUX 3aJadaXx C HCIOJb30BAHHUCM




CYMMBI YIJIOB TPEYTrOJIbHUKOB U MHOIOYTI'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPHU NEPECEUCHUM JABYX MapajlIeNbHBIX MNPSMbIX

cexyuieil. Pemars npakTudeckue 3a1a4yu Ha HAXO0XKACHUE YIJIOB

BJ'IaI[CTI) MMOHATHUEM T'COMETPUUYCCKOTO MCECTa TOYCK. YMeTh

6.10 OTpeeNaTh OUCCEKTPUCY YIJIa U CEPEeIUHHBIA MEPIEeHIUKYIAp K
OTpE3KYy KaK Fr€OMETPUUECKHE MECTa TOUEK
@opMynHpoOBaTh OMNpPENETCHUs OKPYKHOCTH M Kpyra, XOpAbl M
6.11 JIMaMeTpa OKPY>KHOCTH, IIOJb30BaThbCS MUX CBOWCTBAMH. YMETh
MIPUMEHSTH 3T CBOMCTBA MPU PEILICHUHU 3aa4
Biiagers NOHATHEM ONHMCAHHON OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH,
yMeTb HaxoauTh e€ ueHTp. [lonb3oBaThecs (akTamMu O TOM, YTO
6.12 OUCCEKTPUCH! YITIOB TPEYroJbHUKA MIEPECeKat0TCs B OJHOW TOUYKE, U
0 TOM, YTO CE€pEeIMHHBIEC NEPIIEHINKYIISAPBI K CTOPOHAM TPEYrOJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE
Biagers moHATHEM KacaTENbHOM K OKPYKHOCTH, IIOJIb30BAThCS
6.13 TEOPEeMOM O TMEPIEeHIUKYIIPHOCTH KacaTeIbHOW U paauyca,
IIPOBEJEHHOIO K TOUKE KaCaHUs
6.14 [Tonb30BaTbCsl MPOCTEMIIMMH TE€OMETPUUECKUMU HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICI
6.15 [IpoBOANTH OCHOBHBIE T€OMETPUYECKHE MOCTPOEHHUS C IOMOIIBIO
' LHUPKYJIS U JIMHEUKU
8 KIIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHUS] OCHOBHOM
NpoBepPseMoOro .
00pa30BaTeILHON NPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yJibTaTa
6 I'eomeTpus
6.1 Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI,
' MOJIb30BAThCSA UX CBOMCTBAMH IIPU PEIICHUH F€OMETPUUECKHUX 3a1a4
6.2 [IpyuMeHsTh CBOMCTBAa TOYKM IE€PECEUEHUS MEIHaH TPEYrojibHUKa
' (ueHTpa Macc) B pelICHUH 3aa4
6.3 Brnaners moHsiTHEM CcpeiHEW JMHUM TPEYroJibHUKAa U Tpamneluw,

MPUMEHATh WX CBOMCTBA MPHU pEUICHHWH T€OMETPHUYECKHX 3ajad.



6.4

ITonb3oBatbes Teopemoit Pasieca U TEOPEMOM O MPONOPLIUOHATIBHBIX
OTpe3Kax, IPUMEHSTh UX IS PELICHUs MPAaKTHUYECKUX 3a1a4
[IpuMmeHsITh mNpU3HAKKM TOA00US TPEYrOJIbHUKOB B  pEIICHUU

reOMCTPHUYCCKUX 3a1a4

6.5

6.6

[Tonws3oBatbest Teopemoit [Tudaropa s pemeHus reoMeTpHIeCKuX |
IIPAKTHYECKUX 3anad. CTpoUTh MaTEMaTHYECKyl0 MOJEIb B
MPAKTUYCCKUX 3adad4ax, CAMOCTOATCIIbHO ACIIATh qepTéxc 1 HAaXOAUThb

COOTBCTCTBYIOIIHE TJIMHBI
BJIaI[eTB IOHATHUAMU CHHYCA, KOCMHYCAa W TaHI'€HCa OCTPOro yrijia
NpAMOYTOJILHOTO TPCYTOJIbHUKA. ITonp30BaThCs STUMH ITOHATHSIMU

JJI1 pCHICHUA IMPAKTUYCCKUX 3aaa4d

6.7

Breruucnsate (pa3nuuHbIMUA CIIOCOOaMM) IUIOMIAb TPEYTOJIbHUKA U
IUIOMIAId MHOTOYTONBHBIX (GUTYp (MONB3YsACh, TNIe HEOOXOIUMO,
KaJIbKYJIATOpOM). [IpUMEHSITh MOTydeHHBIE YMEHHS B IPAKTUYECKUX

3aJadax

6.8

Brnagerb MOHSATHUSMU  BIMCAHHOTO W I[EHTPAIBHOTO  YIJIa,
HCIIOJIH30BaTh TEOPEMBI O BIUCAHHBIX YTJIaX, yriaX MEXIy XopJaaMu
(cexyummu) 1 yrie Mexay KacaTelbHON M XOpAOW MpU pelIeHUH

reOMCTPHUYCCKUX 3a1av

6.9

6.10

9 KUIIACC

BJ'Ia)ICTI) IIOHATHUEM OIIMCAaHHOI'O quBIpéXYTOHLHHKa, MNPUMCHATH

CBOMCTBa OIMCAHHOI'O I-IeTI:IpéX}’l"OJ'H:HI/IKa IIpU pCUICHUU 3a1a4

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHHWA Ha IIPAKTHUKEC — CTPOUTDH
MATEMAaTUYCCKUEC MOACIIN IJId 3aaad peaHBHOI\/JI JKU3HU U MPOBOAUTH
COOTBECTCTBYIOIIUE BBIYHUCICHHUA C TMPUMCHCHUEM HOI[O6I/IH n

TPUTOHOMETPHUH (TI0JIB3YSCh, T1Ie HEOOXOIUMO, KAJIbKYJISATOPOM)

Kon
NpoBepPsieMOro
pe3yJjabTaTa

6

6.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTI'0O 00111er0 00pa3oBaHus

I'eomerpus

3HaTh TPUTOHOMETPUUECKUE (PYHKIIUH OCTPBIX YIIIOB, HAXOIUTD C UX

IMOMOIIBIO PA3JIUYHBIC JSJICMCHTHI IMPAMOYTOJIBHOI'0 TPCYrOJIbHHUKA




(«pemieHue TPSAMOYTONBHBIX TPEYroiabHUKOBY). Haxomauts (c
MOMOIIbI0 KAJIBKYISATOpA) JUIMHBI W YTIBI JUIS  HETaOIUYHBIX

3HAYEHUI

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

ITonb3oBatbes bopmynamu IIPUBEJICHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JJII HAXOKJICHUS COOTHOLIEHUMN

MCKAY TPUTOHOMETPUUCCKUMU BCINYHNHAMU

Hcnonb30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUISl HAaXO0XKJIEHUS
pa3INYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),

MPUMCHATH UX IMIPH PCHICHUU 'COMCTPUYICCKUX 3aaa4

Brnaners moHsTHSAMH TIpeoOpa3oBaHUsI MOJOOMS, COOTBETCTBEHHBIX
a7eMeHTOB MOA00HbBIX (uryp. Ilomb3oBaThCs CBOMCTBAMU TOI00US
MPOU3BOJIBHBIX GUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTh YIJIBI Y
mo00HBIX Guryp. [IpuMeHsATs CBOHCTBA MOJOOHS B MPAKTUYECCKUX
3ajayax. YMeTb MPUBOAUTH MPUMEPbl TMOJOOHBIX (GUTYp B

OKpYXaroIieM MUpe

[Tonb30BaThcs TeEOpeMaMH O TMPOU3ZBEACHHM OTPE3KOB XOpH, O

MIPOM3BENIEHNHU OTPE3KOB CEKYIINX, O KBaJlpaTe KacaTeabHON

[Tonp30BaTbcst BEKTOpaMH, IOHMMATh WX TE€OMETPUYECKUUA U
¢buznyecKkuil CMbICI, IPUMEHATh UX B PEIICHUU €OMETPUUYECKUX U
¢buznueckux 3ana4. [IpuMeHsTh CKalsipHOE MPOU3BEACHUE BEKTOPOB

JJI HAXOXKACHUA NJIMH U YIJTIOB

ITons30BaThCsA MCTOIOM KOOPAHWHAT Ha IIJIOCKOCTH, IPUMCHATDL €TI0 B

PCIICHUU TCOMCTPUUCCKUX U NPAKTUICCKUX 3a/lav

Brnagers MOHATHSAMM NPAaBWIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI
OKPY>KHOCTH, IJIMHBI AYI'M OKPYKHOCTH U PAJMAaHHOW MEpHI yIua,
yYMETb BBIYMCIATH IUIOIIAAb Kpyra M ero 4vacrtel. IIpumeHsars
ITOJIy4€HHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax

HaxomuTeh OCHM WM LEHTPHl CUMMETpUH (UTYp, TPUMEHSTH
JIBUJKECHHUS INIOCKOCTH B ITPOCTEUIINX CITydasx

IIpuMeHATH IOJIy4YEHHBIE 3HAHHWA HAa [PAKTUKE — CTPOUTH
MaTeMaTHYECKUEe MOJEIU AJIA 3a4a4 peaabHOM JKU3HU U IIPOBOJIUTH

COOTBCTCTBYIOIIHUEC BBIYHUCICHHUA C TMPUMCHCHUCM HOI[O6I/I$I u



TPUTOHOMETPUUECKUX (QYHKIMHA (TONB3YSACh, TA€ HEe0OXOAUMO,

KaJIbKYJIATOPOM)



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

6.1

6.2

6.3

6.4

6.5

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

HauansHnble nonsats reomerpun. Touka, mpsmas, 0TpE30K, Jyd. Yol Buasl
yrioB. BeprukaneHele U cMexHbIE yIubl. buccekrpuca yria. Jlomanas,

MHOIOyrojbpHUK. [IapamienbHOCTh U NEPIEHANKYIIAPHOCTD IPSIMBIX
Cummerpuunble ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
[IprMepsl CHMMETPHUH B OKPYXKAIOLIEM MUPE

OCHOBHBIE TIOCTPOEHUS C MOMOIIBIO LUPKYJIS U JIMHEHKU. TpeyrosbHUK.
Bricora, Mmennana, OucceKTpuca, UX CBOKWCTBA

PaBHOOe/peHHBII W paBHOCTOPOHHUH TpeyroibHuUkd. HepaBeHCTBO
TPEYrOJIbHUKA

CpoiicTBa W NpU3HAKU paBHOOEAPEHHOro TpeyroyibHUKa. llpu3Haku

paBEHCTBA TPEYTOJbHUKOB

6.6

CBoifcTBa W NOpHU3HAKM MapajuledbHBIX MNpsMbIX. CymMma  yrioB

TpEeyroJibHUKA. BHEIIHNE yIIIbI TPEYroJbHUKA

6.7

6.8

6.9

6.10

6.11

[IpsimoyronbHbIl  TpeyronbHUK. (CBONHCTBO MEAMaHbl MPSIMOYTOJBHOTO
TPEYrojibHUKa, IPOBENEHHOW K TUnoTeHy3e. IIpusHakm paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBbHUKOB. IIpSMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM B
30°

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema o OoJjblieM yrie W OoJbIIed CTOpOHE
TpeyrojabHuKa. lleprenauKyisap U HaKJIOHHAs

I'eomerpuueckoe wmecTto TOYeK. buccekTpuca yrila W CepeIWHHBIN
NEPIEHIUKYIISP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOUEK

OkpyXHOCTb M Kpyr, XopJa W JuaMeTp, HUX CBoiicTBa. B3aumHoe
pacrojoKeHue OKPY)KHOCTH M npsiMoid. KacarenbHas © cekymas K
OKPY>KHOCTH

OKpyKHOCTb, BIIMCaHHAas B yroj. BrmcaHHas M omMcaHHas OKPYKHOCTH

TpeyrojJbHUKa



8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6 I'eomerpus

6.1 UYetpipéxyronbHuki. [lapamienorpamm, ero npu3Hakyd U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA

6.3 Tpaneuus, paBHOOOKas Tpamenus, €€ CBOHCTBA M  TNPHU3HAKH.
' [IpsmoyronbHas Tpanemnus

6.4 Meron ynBoenus menuansl. LlenTpansHas cumMmerpus. Teopema dDaineca u
' TeopeMa O IMPONOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpEeyroibHUKA U Tpaneuuu. LlenTp Macc TpeyrosibHuKa

6. [TonoGue TpeyronbHUKOB, K03(duuument nonodus. Ilpuznaku mnomobus
' TpeyrojabHUKOB. [IpruMeHeHne nogo0ust Npu peleHu NPaKTUYECKUX 3a/1a4

6.7 @®opmMynbl Ui IUIOIIAAM TPEYroNbHUKA, MapajjienorpaMma, pomba H
' Tpaneuuu

6.8 CpoifctBa momazneit reomerpudeckux ¢uryp. OTHOIIEHHE IUIOIIAeH
' o100HBIX (hUryp

6.9 Brruucnenue miomanei TpeyroJlbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Ilugaropa. IIpumenenue teopems! Iludaropa mpu pemeHuH
' IIPAKTUYECKUX 3aa4

CuHyc, KOCHHYC, TaHT€HC OCTPOrO YIJIa MPSIMOYTOJIBHOIO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO. [PUrOHOMETPHUYECKHE
¢bynkuuu yrnos B 30°, 45° u 60°

6.12 Brnucannble ¥ LEHTpAJIBHBIE YIJIbL, YIOJl MEXKIY KacaTelIbHOM M XOPAOW.
' VYTIiel MEXAY XOpaMU U CEKYLTUMH

6.13 Brnmcannbie u onucaHHbIE YETHIPEXYTOBHUKH

6.14 B3anmHoe pacnonokeHue IByX OKpykHOcTeil. KacaHue OKpy:KHOCTEM.

9 KJIACC

OOu1re KacaTeabHbIE K IBYM OKPYKHOCTSIM



Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6 I'eomeTpus
6.1 Cunyc, kocunyc, Tanresc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJeCTBO. POPMYJIbI IPUBEACHUS
Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Penienue
6.2 MPAKTUYECKUX 3aJad C MCIOJIb30BAaHHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nonobus. [logodre COOTBETCTBEHHBIX SJIEMEHTOB
6.4 Teopema 0 IPOU3BENEHNN OTPE3KOB XOP, TEOPEMBI O IPOU3BEJEHUH OTPEZKOB
' CEeKYILIUX, TEOpeMa O KBajpaTe KacaTeJIbHOU
Bekrop, onmnuHa  (MOJyJib)  BEKTOpa,  COHAMPABICHHBIE  BEKTOPBHI,
65 IIPOTUBOIOJIOKHO HAINPABICHHBIE BEKTOPbI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpaLMK HAJl BEKTOpaMu. Pa3noxkeHnue BeKTopa 1o Jsym
HEKOJJIMHEAPHBIM BEKTOpaM
6. Koopaunats! Bektopa. CKalsipHOE NPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XJI€HUs JJINH U YIJIOB
JlekapToBbI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUS NPAMOU U OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHUE OKPYKHOCTEH U NMPSAMBIX. MeToA KOOpAUHAT U €T0
IIPUMEHEHNE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JnuHa oxpyxHoOcTH. I'panycHast U paguaHHas Mepa yIJia, BBIUUCICHHUE UIMH
' JIyT OKPY’KHOCTEN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
6.11 JIBI>KEHUST MJIOCKOCTH M BHYTPEHHHME CHUMMETpUU (QUryp (dJIeMEHTapHbIe

npenacrasieHus). [lapamnensnelii nepenoc. [losopor



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpeOoBaHus

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOI'O
o0mero oopaszoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSAMHU: MHOMKECTBO, ITOAMHOXECTBO,
OllEpallud HaJ MHOXECTBAMH;, YMEHHUE OIEpUPOBATh IOHATHUIMMU:
rpad, CBSA3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEIIeHUU
3ajjay; yYMEHHE UCIOJNb30BaTh TIpadUuecKkoe Ipe/CTaBlICHUE
MHOXECTB JUISl ONMCAHUs PEAIbHBIX IPOLECCOB W SBICHUH, INpPU

pelIeHnN 3a7a4 U3 JpYruxX y4eOHbIX MTPEIMETOB

YMeHue onepupoBaTh MOHATUSIMHU: ONPEACIICHHE, aKCHOMa, TeoOpema,
JIOKa3aTelIbCTBO; YMEHHE pAacrlo3HaBaTb HWCTUHHBIE H JIOKHBIC
BBICKA3bIBAHUS, MPUBOJUTH MPHUMEPHl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHWA U OTPpULIAHUS BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHITHUAMM: HATYpaJbHOE YHUCIIO, TPOCTOE U
COCTaBHOE YHCIIO, JI€IUMOCTb HATypaJbHBIX 4YHCEN, MPU3HAKU
JIETTUMOCTH, 1IE€JI0€ YUCII0, MOAYJb YHCIia, OOBIKHOBEHHAs] IpOOh U
JecsTHYHas ApoOb, CTAaHJAPTHBIM BUJ YMCIIA, pallMOHAIEHOE YHCIIO,
UppaMOHATIFHOE YHCIIO, apU(PMETUYECKHH KBAJPATHBIH KOpEHD;
YMEHHME BBIMOJHATH JIEUCTBUA C YWCIaMH, CpaBHUBaTh U
YHOOPS0YMBATh YHUCJA, MPEJICTABIATH YHUCIa HAa KOOPAWHATHOU
MpsIMOM, OKPYIJISATh YWCIA; YMEHUE JeJaTh MPUKHUIKY U OLCHKY

pe3yJibTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHITUSIMM: CTENIEHDb C LIETBIM [1OKA3aTeseM,
apudmMeTnyecKuil KBaJIpaTHbII KOpEHb, MHOTOWIEH, alnredpandeckas
Ipo0b, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJbllle €IUHHIIBI; YMEHHE BBIMIONHATh PacuéTel MO (opMylaM,
npeoOpa3oBaHus LENbIX, JPOOHO-PALlMOHAJIBHBIX BBIPAXKEHUN H
BBIPKEHUI C KOPHIMH, pPa3i0KeHUE MHOTOYJIEHA Ha MHOXXHTEIH, B
TOM 4YHCIIE C HCIOJb30BaHHEM (OpMYN Pa3HOCTH KBAaJAPaToB M

KBaJIpaTa CyMMbI U Pa3HOCTH




YMeHue onepupoBaTh IOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOM TMEPEeMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; YMEHHUE pelllaTh JUHEHHBIE U KBAJIpaTHBIE YPABHEHHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUSI C OJHOW MEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEVHBIX YPABHEHUN, TUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JApOOHO-pallMOHANbHBIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a4a4 U3 APYTUX IPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE MHCIIONb30BaTh KOOPIUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCThH JJISi M300paKEHUS peIleHH

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUSAME: GYHKINS, TpapUK (YHKIIHA, HYITH
GYHKIIUM,  MPOMEXYTKH  3HAKOMOCTOSHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBbIBaHWS, HAWOOJbIIEE M HAUMEHbBIIEE 3HAUCHHUS
byHKUINY; yMEHHE OIIEpUPOBATH [OHATUSAMH: npsiMast
MPOTMOPIMOHATLHOCTD, JINHEHHAs (PYHKIIMS, KBapaTuyHas QyHKINS,
oOpaTHasi TMPOMOPIMOHATBHOCTh, IMapadoia, runepOoiia; yMEHHE
cTpouth rpadukd  (QYHKIUH, WMCIONB30BaTh TpaduKud  UIs
OTIpE/IeTICHUS] CBOMCTB IMPOIIECCOB W 3aBUCHUMOCTEH, ISl PEIIeHUs
3a7a4 U3 JAPYruxX y4eOHBIX MPEIMETOB U PEANbHON JKU3HU; YMEHHE

BbIPAKaTh (I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKY BCIIMUNHAMU

YMenue OIepUpOBATH MOHSTUAMMU: [IOCJIEZIOBATEIBHOCTb,
apudmeTrnyeckass U TeoMeTpuyeckas MPOTPECCHH;  YMEHHUE
UCIIOJIb30BaTh CBOIMCTBA MOCIIENOBATEIBHOCTEH, (HOPMYIIBI CYMMBI U
o0u1ero ujeHa Npy pelIeHrHU 3a/ad, B TOM YHUCIE 3a/1a4d U3 JPYrux

y‘{e6HLIX npeaAMETOB U pCaHBHOﬁ KHU3HHU

YMeHue pemarh 3a7ja4uy pa3HbIX TUIOB (B TOM UYHCIIE Ha MPOLIEHTHI,
JOIM M 4YacTd, JBW)KEHHUe, paboTy, IIeHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HaJIOTH, 33J]aui U3 00JacTH YIPaBICHUS JTUYHBIMHU
U ceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBJSATh BBIPAXKEHUS,
YPAaBHEHHUS, HEPAaBEHCTBA W CUCTEMBI 110 YCIOBHMIO 3aJayH,
MCCJIEIOBATh MOJYUEHHOE PEIlIEHUE U OLIEHUBATh MPaBIONOA00HOCTh

IIOJIyYEHHBIX PE3yJIbTaTOB
YMeHue onepupoBaTh MOHATUAMU: PUTypa, TOUKA, OTPE3OK, Mpsmas,
oy, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYroJbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




10

11

12

13

14

NPSMOYTOJBHBIM TPEyrojbHHUK, MeauaHa, OUCCEKTpUCa M BBICOTA
TPEYroJIbHUKa,  YeTBIPEXYrOJbHMK,  Mapajuiejgorpamm,  pomo,
IpPSAMOYIOJIBHUK,  KBaJgpaT, Tpameuus; OKpPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (QUTypamu;
YMEHHE penlaTh 3a/1a4d, B TOM YHUCJE U3 MOBCEIHEBHOW >KM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHMH C IPUMEHEHUEM U3Y4YECHHBIX

CBOHUCTB (uryp u (HakToB

YMeHue OomepupoBaTh MOHATUAMHU: PABEHCTBO (UIYp, PABEHCTBO
TPECYTrOJIbHUKOB; MapaJUICIIbHOCTh U MCPICHAUKYIAPHOCTh MPAMBIX,
yroia MeExay MNpsAMbIMHU, NCPIOCHAUKYIIAP, HAKIIOHHASA, MPOCKIUA,
nogobue  ¢uryp,  TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCUTEJILHO TOYKHU U MPSIMOW; YMEHHE PaclO3HaBaTb PaBEHCTBO,
CUMMETpPHI0O W Tomobme  ¢uryp, MapajuieIbHOCTh |

NEPIEHAUKYJISIPHOCTD IIPSAMBIX B OKPYKaIOIEM MUPE

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSIHUE, YIoJ
(BeMIMYMHA yTIIa, CHHYC U KOCHHYC yrja TPEYroJbHHKA), IUIOIIAb;
YMEHHE OIICHUBAThH pa3Mephl IPEIMETOB H O0BEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MPUMEHATb (OPMyJbl MEepUMeTpa U IUIOUaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU W IUIOIIAAN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajieenuIiesia; yMEHUe MPUMEHITh MPU3HAKU
paBEHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy [ludaropa, TpuUroHOMeTpuUeCKre COOTHOIICHUS JUIf

BBIUMCIICHUS JJIMH, PACCTOSHUH, TUIOIIAAEH

YMeHune wu300paxarh IJIOCKHE (UIypsl M HMX KOMOHMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYpPHl OT PYKH, C IOMOUIbIO UYEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIU

CHUMBOJIbHOMY OITMCAHUIO

VYmenue OINCprUpOBaTh TMOHATHUAMH: TPAMOYroJibHad CHUCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CYMMa BCKTOPOB,
MPONU3BCACHUC BCKTOpPAa HA 4YHCIO, CKaJIAPHOC TMPOU3IBCACHUC
BCKTOPOB;, YMCHUC MHCIIOJIB30BATb BCKTOPbI W KOOPAWHATBI IJId
MNpEACTABICHUA JAaHHBIX W PCIICHUA 3aJad, B TOM YHCJIC U3 APYTUX

y‘IGGHLIX npeaAMETOB U peaanoﬁ KHU3HHU

YMeHue OIICPHUPOBATL IIOHATHUAMM: CTOJIOMKOBBIE H KpYT'OBLIC

IUarpaMMbl, TaONUIBI, cpeaHee apudMeTHueckoe, MeAHaHa,
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HanOoJIpIlIee U HAMMEHBIIIEe 3HAYCHUS, pa3Max YHMCIOBOTO HabOpa,;
yMEHHE W3BJEKaTh, HWHTEPIPETUPOBATH M  MPeoOpa3OBHIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIIaX W HA Juarpammax,
OTpa)karoIYI0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IIPOLECCOB U
SBJICHUN; yMEHHE paclo3HaBaTh HW3MEHYMBBIE BEJIIMYUHBI B

OKpYXaroIieM MUpe

YMeHue onepupoBaTh MOHATUSIMH: CIYYAWHBIA OMBIT (CIydaHBIN
HKCHEPUMEHT), JJIEMEHTApHOE COOBITHE (JIEMEHTapHBIA HCXO[)
CIIy4alfHOTO OTMBITA, CIIydailHO€ COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAaXOJIUTh BEPOSITHOCTH CIIy4aHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE peliaTh
3aJ]auu METOJ0OM OPTaHU30BAHHOTO Mepedopa M C UCIOJIb30BaHUEM
IpaBWJia YMHOXKEHHUS; YMEHHE OLIEHUBATh BEPOSITHOCTU PEabHBIX
COOBITUN U SBJICHHIA, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KaloLIEeM MHpPE U B IKU3HH;
3HAaKOMCTBO C IOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €r0 POJIBIO B MACCOBLIX SBJICHHUAX

YMeHue BoIOMpATh MOIAXOANINN W3YYEHHBIM METOM MJis pericHUs
3a/1ayu, IPUBOJUTH MIPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEN B
HpI/IpOILC " )KHU3HU, paCHOSHaBaTb HpOSIBJ'IeHI/Ie 3aKOHOB MAaTEMAaTUKHN
B I/ICKyCCTBe, OIIUCBhIBATHh OTACJIIbHBIC BBIAAKOIIUCCA pe3yJIBTaTBI,
MOJTyYEHHBIE B XOJ€ Pa3BUTHS MAaTeMAaTHKW KaK HAayKH, MPUBOJIUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM M HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1 Urcna v BBIYUCICHUS

1.1 Hatypanbuble u nensie yucina. [Ipu3Haku 1e1MMOCTH HENbIX YHCeT

1o OOBIKHOBEHHBIE M JECATUYHBIE  JpOOM, TPOLEHTHI, OECKOHEUHbIE
' MePUOIUYECKHE TpoOH

13 Panmonaneubie umcna. ApudmerHueckue omnepandd ¢ paldOHATBLHBIMH
' YUCIIAMH

14 JleiicTBuTenbHbIe Yncia. ApUPMETHYCCKHE OTEpaluu ¢ JICHCTBUTEIbHBIMH
' YHclIaMu

L5 [TpubnmkEHHBIC BBIYUCICHUS, MPaBUIa OKPYIJICHUS, TPUKHUIKA U OICHKA
' pe3yabpTaTa BEIYMCICHAN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 BykBennble BeIpakeHHs (BbIPaKEHUS C IEPEMEHHBIMHU )

25 Crenenp ¢ nenbiM nokazatesneM. CTeneHb C palloOHaIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTENEHU

2.3 MHoro4IeHbI

2.4 Anrebpanueckas 1pooOb

”E ApudmeTnueckuii  KOpeHb ~ HaTypaJbHOW  cremeHu.  JleWcTBus ¢
' apuMeTHYECKUMU KOPHSIMH HATypaIbHON CTETICHU
3 VYpaBHeHUs U HEPABEHCTBA

31 Lensle u npobHO-panMoHaNbHbIE ypaBHEHUSA. CHCTEMbl U COBOKYIIHOCTH
' ypaBHEHUH

39 Henbie n npoOHO-panioHabHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a7a4
4 Uucnoble MOCIIEI0BATEIbHOCTH

4.1 IlocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHUS MOCIEN0BATENLHOCTEN




ApudmeTrnueckas U TeoMmeTpuyeckas mporpeccuu. Dopmyna CIOXKHBIX

4.2
MIPOILICHTOB
5 OyHKIMU
OyHkums, crnocodsl 3amaHus ¢GyHkuuu. ['padux ¢ysxnun. OO6macte
OIIpeJIeJIEHUs] U MHOXKeCTBO 3HaueHuil pyHnkunu. Hynu Gynkuun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMeXyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U
MUHHUMYMBI (yHKIMH. Hamboinblee W HauMeHblIee 3HaYeHHWE (YHKIMH Ha
MIPOMEKYTKE
6 KoopannaTsl Ha IpsMO# U TUIOCKOCTH
6.1 Koopaunarhnas npsimast
6.2 JlekapToBbI KOOPIMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 X cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenune reoMeTpuiIecKuX BETMYUH
7.6 Bexkropsl Ha TIoCKOCTH
8 BeposTHOCTB 1 cTaTHCTHKA
8.1 OmnucarenbHas CTaTUCTUKA
8.2 BepositHOCT
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads



YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA
» Maremaruka. ['eomeTpust: 7 - 9-e kiacchl: 6a30BbIi YpOBEHB: yueOHUK; 14-¢
uznanue, nepepadorannoe Aranacsa JI.C., byry3zos B.®., Kanomues C.b. u np.
AxkmuonepHoe obmectBo «M3narensctBo «lIpocBemenne

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

e lHpopMallMOHHO-METOUYECKOE MUCHhMO 00 0COOCHHOCTSIX MPETO01aBaHuUs
yueOHoro npeamera «MaremaTtuka» B 2025/2026 yuebHoM roay
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeTonuueckue peKOMEHIAIMY IO CO3JaHUIO KJIACCOB TEXHOJIOTUYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(HIICH B KJIACCOB ¢ YIIIyOJICHHBIM H3YYEeHUEM
MaTeMaTUKH, GU3UKH, XUMHH, OMOJIOTHH B 00IIe00pa30BaTeIIbHBIX
OpraHU3alUsIX C UCTOJIb30BAaHUEM HHMPACTPYKTYPHI, CO3TAHHON B paMKax
HaluoHanbHOro npoekra «Oodpazoanue» (KBantopuymsl, [T-kyOsl, Touku
pocra u jip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd _klassov_tehnol i_en_profilej 2025.pdf

® C60pHI/IK THUITIOBBIX SaﬂaHI/Iﬁ I TCKYIICTro OICHHUBAHUS 110 yqe6HI>IM
npeameram «Marematukay u «Hpopmatukar. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika_informatika 2024.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. bubnuoreka [TOK https://m.edsoo.ru/

2. AAKnacc https://www.yaklass.ru/

3. https://uchitelya.com/matematika/

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

5. https://resh.edu.ru/

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