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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OAWMH W3 OCHOBHBIX PAa3/ENIOB IIKOJBbHOW MAaTEMAaTHKH,
UMEIOIINNA CBOEH 1EIbI0 00ECeunTh M3YyYEeHUE CBOMCTB M pa3MepoB GUryp, HX
OTHOLUEHWH M B3aUMHOE  pACIIOJIOKEHUE, OIMPAETCs Ha  JOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU HAa YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYArOUIUICS YYUTCS MPOBOJIUTH
JI0OKA3aTEJIbHbBIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHUS, TI0KA3bIBATh
VUCTUHHBIE YTBEPKICHHS W CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, INPOBOIAUTH
pacCyXJeHuss «OT MPOTHUBHOIO», OTIWYaTh CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKIACHUS.

Bropoli nenpr0 M3yuyeHHs TEOMETPUM SIBISETCS MCHOJIB30BAHHE €€ Kak
MHCTPYMEHTA IPU PEUICHUH KAK MAaTEMaTHUYECKUX, TaK U NPAKTUYECKUX 3ajady,
BCTPEUAIOUIUXCS B peanbHOW Ku3HU. OOydyarommuiicss TOMKEH Hay4HuThCs
OTpEACNUTh TeOMETPUUECKYI0 (UTYpY, ONUCATh CIOBAMH JAaHHBIA YEPTEXK WU
PUCYHOK, HAaWTH TUIOIIAb 36MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOJUMYIO ITTUHY
ONTOBOJIOKOHHOTO Kaleis wiu TpeOyemble pa3Mepbl rapaxka JJjisi aBTOMOOWIIA.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTENbHAS JIMHUS B W3YUYCHHH T'€OMETPHUH.
[Ipu pemiennu 3amad MPaKTUYECKOTO XapakTepa OOyUaroOLIUICs YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIU  pealbHbIX JKU3HEHHBIX CHUTyalMd, IPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTD IMOJYYEHHOTO PE3YJIbTATA.

Kpaiine BaxHO NOMYEPKUBATH CBA3M T'€OMETPUU C APYTMMH y4eOHBIMU
peaMeTaMu, MOTUBUPOBATH UCIOJIb30BaTh OMPEACIICHUS] TE€OMETPUUECKUX (DUTYP
U TIOHATUH, EMOHCTPUPOBATH NMPUMEHEHHE MOJYyYEHHBIX YMEHUH B (U3HUKE U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUIHBI B Temax «Bekropb»,
«Tpuronomerpuueckue cootHomeHus», «Merox koopauHat» u  «Teopema
[Tudaropay.

VYuebnsplii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONUE OCHOBHBIE pa3Jeiibl
comepxkanus: «l'eomerpuueckue GuUrypsl M HX CBOWMCTBa», «V3Mepenue
FEOMETPUYECKHX  BEJIMYMH», «JleKapTOBbl KOOPJAMHATHI HA  IUIOCKOCTH»,
«BekTopb», «/IBmxenus miaockoctuy, «lIpeodpazoBanus mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce
— 68 vacoB (2 yaca B Henelnw), B 8 kiacce — 68 yacoB (2 yaca B Heeln0), B 9
KJ1acce — 68 JacoB (2 yaca B HEJIEINIO).



HEJEBBIE OPUEHTUPHI ITPOT'PAMMBbI

PaGouas mporpamma Mo reoMeTpuu COCTaBJIEHA C YYETOM paboyeil mporpaMMel
Bocrutanuss MBOY COLI Ne56 ropoga KupoBa B COOTBETCTBHUU C LIEJIEBBIMU
OpUEHTHpaMU, HanpaBieHHbIMU Ha peann3anuio @I'OC COO.

COJEPKXAHUE OBYUEHUA
7 KJIIACC

Hauanensie nonstusa reomerpun. Touka, npsmas, OTPE30K, JIyd. Yros. Buuabl
yriaoB. BeprukaneHele uM  cMexHbIE yrabel. buccexkrpuca yrma. Jlomanas,
MHOTOYTOJIBHUK. [[apaiensHOCTh U EPIEHIUKYISIPHOCTD IIPSIMBIX.

CumMmetrpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYIKAOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LIMPKYJIS WU JIMHEWKU. TpeyroyibHUK.
Bricora, MmennaHa, OnccekTpuca, UX CBOMCTBA.

PaBHOOepeHHBII W  PABHOCTOPOHHHMM  TpeyrojbHUKW. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa W TpHU3HAKH pPaBHOOEOPEHHOTO TpeyroibHuka. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPsAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
BHemHue yribl TpeyrojabHuKa.

[IpssmoyrosibHbIld  TpeyroiabHUK. CBOWCTBO MeAMAaHbl OPSIMOYTOJBHOTO
TPEYroJbHHUKA,  NPOBEAEHHOM K  rumoreHy3e. [IpusHaku  paBeHcTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsAMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOW, Teopema O OoJblieM yrie u Oonbliel CTOPOHE TPEyroJbHUKA.
[leprieHIUKYJISIp U HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima ©  CEepeaVMHHBIN
NEPHEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK.

OKpyXHOCTb M KpyI, XOpAa MW JUaMeTp, HUX CBOWCTBAa. B3aumHoe
PaCIIOIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas n cekyias K OKpPYKHOCTH.
OKpyXHOCTb, BIHCAaHHAs B Yyroi. BrnucaHHas © oONUCaHHAs OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
clly4yau NapajuiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBaJpaT), UX MNpPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U IPHU3HAKH.
[IpssMoyroJsIbHAsS Tpanenus.



Meron ynBoenuss Mmenmansbl. LlenTpansHas cummerpus. Teopema Paneca u
TEOpeMa O IPOMOPLHOHAIBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyrojbHUKA.

[Tonobue TpeyrogbHUKOB, Kod(pdunueHt momoous. IlpuszHaku mnogo0us
TPeyrojabHUKOB. [IpumMeHeHe Moa00us IpU pELIEHUH TPAKTUYECKUX 3a/]1a4.

CpoiicTBa momaae reomerpuyeckux ¢uryp. DopMynsl Ui IUIOLIAAN
TpeyrojbHHKa, MapajuiejorpaMma, pomba u Tpamneuuu. OTHOIIEHHE IIIOMAAeH
noA00HBIX GUTYP.

Boruncnenue miomaaei TpeyroabHUKOB U MHOTOYI'OJIbHUKOB Ha KJIETYATOM
Ooymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
NPaKTUYECKUX 3a]a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro YIJjla MpPsIMOYTIOJbHOI'O TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuroHomeTpuueckue (HyHKIUU
yriaoB B 30, 45 u 60°.

Brnucansble M LEHTpanbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM U XOPIOHU.
Yrael  MEXIy ~XOplaMH U CEeKyU[MMHU. BrucanHble U ONUCaHHBIC
4eThIpEXYroJbHUKU. B3aumHOe pacrnoiiokeHne JByX OKpykHocTte. Kacanue
okpyxHOcTel. OO1IMe KacaTeabHble K IBYM OKPY’KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yrimoB ot O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbl MPUBEAECHUSA.

Pemienne tpeyronpHukoB. Teopema KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTMdecKMx 3agad C HCIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lomo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOM3BENEHUM OTPE3KOB XOPA, TEOPEMBI O NPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOpPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mimmHa  (MOmynb)  BEKTOpa,  COHANpPABICHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTtopa. CKalsipHOE NPOU3BENCHUE
BEKTOPOB, NPUMEHEHHE JIJIS1 HAXOXKIACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. YPABHEHHUS NPSAMON U OKPYKHOCTH
B KOOpJIMHATAX, IEPECEUCHUE OKPY>KHOCTEN U MPSIMBbIX. METOI KOOPAMHAT U €0
IIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYTOJIBHUKM. JlnmmHa okpyxHOcTH. ['pamycHas wu
paguaHHas Mepa yIvia, BBIYMCIECHHWE IJIMH AYr OKpyxkHOcTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.



JIBKeHUs TUIOCKOCTH W BHYTPEHHHE CHUMMETpuu Guryp (diaeMeHTapHbIC
MPEACTaBICHHUS ). [TapamienbHbIN IIEPEHOC. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA IIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHoCTHBIE Ppe3yabTaTbl OCBOCHHS TMPOrpaMMbl  yuyeOHOro Kypca
«I"'eoMeTpus XxapaKTepU3yrOTC:

1) marpuoTHYecKoe BOCIMTAHUE:

MpPOSIBJIEHWEM HHTEpPEca K TMPOIUIOMY U  HACTOAIIEMY POCCHICKOU
MAaTE€MAaTUKH, [IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTUXKEHHSIM  POCCHICKUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUYECKOM WIIKOJIbI, K HCIOJIb30BAHUIO ITUX
JTOCTIKCHHUM B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH T'pakJaHWHA M peasii3alliu ero
npaB, TMPEJCTABICHUEM O MaTeMaTUYECKMX OCHOBaX (yHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYD, SIBICHUHU, MPOIEAYP TPaKITaHCKOTO OO0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM MPUMEHEHHUEM JOCTHKCHUW HAyKH, OCO3HAHHUEM BaXXHOCTU
MOPaJIbHO-3TUYECKUX MPUHILMUIIOB B ICSATEIILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTU€ B PEUICHUU NPAKTHUYECKUX 3aj1ay
MaTeMaTUYECKOW HaMpaBICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMAaTHYECKOIO
00pa3oBaHMsl Ha MPOTSHKEHUU BCEM JKU3HU I YCHEUIHOW MpodecCHOHaIbHON
JEATEIbHOCTH U Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHIWBHUIYATbHOU TPACKTOPUHU 00pa30BaHMSI M KU3HCHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K  OSMOIMOHAIBHOMY M  3CTETHUUYECKOMY  BOCHPHSITHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajiad, PEUIeHUM, pPacCYKICHUM, YMEHHUIO BHUICThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpPUEHTAIlME B JIESATEIbHOCTH Ha COBPEMEHHYID CHCTEMY Hay4YHBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
o011ecTBa, TMOHMMAHWEM MaTeMaTUYeCKOM HayKu Kak cdepbl 4YeIoBeYECKOU
JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JJIsl PA3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3IKOM MAT€MaTUKH U MAaTEMATUYECKOW KyJIbTYpOl KakK CpPeCTBOM
MO3HAHUS MHPaA, OBJIAJCHUEM MPOCTEHIIMMM HABBIKAMHU HCCIEA0BATEIbCKOM
JIESITETbHOCTH;



6) ¢usuyeckoe BocnmuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECaX CBOEro
3I0pOBbs, BEAEHUSA  370poBOoro oOpa3za JKM3HM  (340pOBOE  IHTAHUE,
COAIaHCUPOBAHHBIM PEKUM 3aHATUH U OTHbIXA, peryisipHas (Quznyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcur, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e [paBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTallMel Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM JUIS peLIeHUs 3a1ad
B 00JacTH COXPAaHHOCTH OKpY’KaloLIell cpeapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUISl OKPYXKAIOLIEW CpEeabl, OCO3HAHUEM
rJI00aIHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTeH WX pEeIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBUAM COUMATBHOM U NPHUPOAHOH
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKY U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
dbopMynupoBaTh UlIeH, MOHITUS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEGUIUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTyalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAeMble pEIICHUsT W ACUCTBUS, (POPMYyIUPOBATH M OICHUBATh PHUCKU U
NOCHEACTBUS, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3oBble Jiornyeckue aeiicTBUA:

e BBIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX
O0OBEKTOB, TMOHITUH, OTHOIICHUNW MEXAY MOHATUAMH, (DOPMYyIHpPOBATH
ONpENECNICHUsI  MOHSATHUM, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
Kiaccu(uKanyyu, OCHOBAaHUS sl OOOOIICHUS W CpPaBHEHUWSA, KPUTEPHH
MIPOBOJIUMOTO aHAIU3A;

e BOCHpPUHUMATH, (QopMyaupoBaTh U  NPeoOpPa30OBBIBATH  CYXKICHUSA:
yTBEpAUTENbHbICE W OTpHULATENIbHBIC, E€IWHUYHbIE, YacTHbIE W oOOIIue,
YCJIOBHBIE;



BBEISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npeasiaraTh KpUTEPUHU 7S BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTHBOPCUNH;
JieNaTh BBIBOJBI C HUCIOJIB30BAaHHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHNH TI0 aHAIOTHH;

pa30upaTh O0Ka3aTebCTBA MATEMATHUYECCKUX YTBEPKICHUU (TPSIMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEILHO HECJIOXKHBIE OKA3aTeIbCTBA
MaTeMaTHUeCKuX (akTOB, BBICTPAMBATh APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHuss ydeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HaWOOJEe TMOAXOMSIIMHUA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUSA:

UCITOJIb30BAaTh BOIPOCHI KaK HCCIIEAOBATENILCKUN MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIME MPOTUBOpEUUE, MpodIeMy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

OPOBOJIUTH IO CAMOCTOSTEIbHO COCTaBICHHOMY IUIaHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeIOBAHNE 110 YCTAHOBICHUIO 0COOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;
CaMOCTOSITENIbHO (pOpMyIHpoBaTh 0O0O0OIIEHHS M BBIBOJBI 10O PE3yJIbTaTaM
NPOBEAEHHOTO HAONIONEHUS, HMCCIEIOBaHUS, OIIEHWBATH JOCTOBEPHOCTD
HOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pPAa3BUTHE Ipoliecca, a TaKKe BBIABUIaTh
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIISAITh HEJIOCTATOYHOCTh U M30BITOYHOCTh HH(GOpPMAIMM, JaHHBIX,
HEOOXOIUMBIX JIJIsl pEIIeHUs 3a/1a4H;

BbIOUMpaTh, aHAJM3UPOBATH, CHUCTEMATH3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IMpEICTaBICHHUS;

BbIOUpaTh (GopMy TMpelncTaBieHHs HWHPOPMAMU W WIUIIOCTPUPOBATH
peliaemMble 3aqadyd CXeMaMH, JAdarpaMMaMmH, WHOW rpadukoil M uX
KOMOHHAIUSIMU,

OLICHUBATh HAAEKHOCTH HMH(MOPMAIMH IO KPUTEPHUSAM, MPEIOKEHHBIM
YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeliCTBHA:

BOCIIpUHUMATDL U q)OpMy.TII/IpOBaTB CYyXKICHHUA B COOTBETCTBUHU C YCIIOBUAMU
H neiasAaMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPpaKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS 10 XONIy pEIICHUs
3a/1auyi, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAEMOW TEMBI,
po0JIeMBbI, pelraeMoil 3ajaun, BHICKa3bIBaTh HJICH, HAIICIICHHBIC Ha MOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYTHX
YYaCTHUKOB AHAJIOra, OOHApYXUBAaTh Pa3Iu4YUe W CXOACTBO IO3WIIHMM, B
KOppeKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEICTaBIsITh  PE3yJAbTaThl  PEIICHUS 3aa4H, IKCIIEPUMEHTA,
UCCJICIOBAHMS, TIPOEKTA, CAMOCTOSITEIIEHO BBIOUpaTh (hOpMAT BBHICTYILICHUS
¢ Y4€TOM 3a7a4 MPE3eHTAIIMN U OCOOEHHOCTEH ay TUTOPHH;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHAHOW ¥ WHIUBHUIYaTHHOM
paboThI IpU PEIICHUH YICOHBIX MATEMATHICCKUX 3a]1aY;

NPUHUMATH 11€Jh COBMECTHOU NEATEIhHOCTH, TUIAHUPOBATH OpPTaHHU3AIUIO
COBMECTHOM pabOThI, pacmpeaensiTh BUIbI padOT, JOrOBapUBaTHCA,
0o0CcyXIaTh TIPOIIeCC W pe3ysbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYyHmHoBBIX (opmax paboTel (0OCykIeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOOPAWHHPOBATH CBOM JEHCTBUS C JAPYTMMU YICHAMH KOMAaHJbI,
OIICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOIIMA TPOAYKT MO KPUTEPHUSIM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHMBepcaJbHbIE Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIAThH ILJIaH, AJIFOPUTM PELIEHUs 3aJadud (WU €ro
4acTh), BbIOMpaTh CIOCOO pElIeHUs C YYETOM HMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb M KOPPEKTUPOBATH
BapHAaHTHI PEUICHU ¢ YYETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPO.HI), SMOIUOHAJIbHBIN HHTEIJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yJibTaTa
peleHns MaTeEMaTUIECKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH P PELICHUH 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA NEATEIBHOCTH MOCTABICHHOMN €U U
YCIIOBUSIM, OOBSICHATh MPUYMHBI TOCTHXKEHUS WM HEJOCTUKECHUS LIEeTTH,
HAXOJMTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.



INNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 Kjacce OOyYarOMIMICS TOJYYHUT CIIETYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Pacmo3naBaTh W3y4YeHHBIE TEOMETpUYECKHE (QUTYPBI, ONPENENsATh WX
B3aMMHOE pACIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHE (UTYPBHI, BBINOJHATDH
YEPTEKHU MO YCIOBUIO 3a1aud. M3mepsATh JUHEWHbIE W YIJIOBBIE BEJIMYMHBI.
Pemars 3a1aun Ha BBIYMCIEHUE IJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEWHBIX M YIJIOBBIX BEIMYMH MPEJAMETOB B
peaNbHON KW3HU, PAa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznmuarh pasMepbl 3THX
00BEKTOB 10 TIOPSJIKY BETUIUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUYECKHUM 33/1a4aM.

[lonp30BaThCA MpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MIPU3HAKHU ¥ CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYKICHUS C MCIIOJIBb30BAHHUEM T€OMETPUUYECKUX
TEOpEM.

[lonp30BaThCA MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWAaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MIPSIMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUHA T€OMETPUUECKUX 3a/1a4.

OnpenensaTs nMapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensaTe NapaieIbHOCTh MPSMBIX C ITOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSMOM O TOUYEK APYTOM MPSIMOU.

Pemrats 3ayiaun Ha kieTyatoi Oymare.

[IpoBOMUTh BBIYMCICHUS W HAXOAWTHh YHUCJIOBBbIE M OyKBEHHBIC 3HAYCHUS
JIJIOB B TEOMETPUYECKHX 33Ja4ax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUEHNH JBYX MApAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakTHuecKue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Bnagerp moHATHEM TEOMETPUUECKOrO MECTa TOUEK. YMETh OIPEICIIATh
OWCCEKTPHCY yIJIa U CEPEeIUHHBIN MEPICHANKYJIISP K OTPE3KY KaK TEOMETPUIECCKUE
MeCTa TOYEK.

@opMynUpOBaTh OMNpPEAEIEHUS OKPYKHOCTH M Kpyra, XOpHAbl U JHAMETPa
OKPYHOCTH, ITOJIb30BATHCA UX CBOMCTBAMH. Y METh MPUMEHSTh 3TH CBOMCTBA MPU
pELIeHUH 3a1a4.

Bnanetr moHATHEM ONHUCAHHOM OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBarbes (akTamMu O TOM, YTO OHUCCEKTPHUCHI YIJIOB
TPEYTrOJbHUKA IIEPECEKAIOTCsI B OJHOM TOYKE, M O TOM, YTO CEPEIANHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners nonaTHeM KacaTEIbHOW K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOMN O
NEPIEHIUKYJISIPHOCTH KAacaTeJIbHOW U paauyca, IpOBEAEHHOTO K TOUKE KACAHHUS.



[Tonb30BaThCA MPOCTEHIIMMHI T€OMETPUUECKUMU HEPABEHCTBAMM, TIOHUMATh
UX IPAKTUYECKUN CMBICIL.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE TTOCTPOCHUS C MOMOIIBIO IIUPKYJIIS U
JIMHENKHU.

K koniy oOyuenus B 8 kuacce oOydarOmIMiics MOJYYHUT CIETYIOIINE
peaIMeTHbIE PEe3yIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETBHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU MPU PEUICHUH T'€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOYKM MMEPECEUYEHHs] MEIUaH TPEeYyrojibHUKa (LIEHTpa
Macc) B PEIlICHUH 3a/1ay.

Brnagets nmoHATHEeM cpenHeW JTUHUHM TPEYTOJbHHKA W Tpameluu, MPUMEHSThH
UX CBOICTBa MpH pEIICHUH TeoMeTpuyeckux 3anad. [lomb3oBaTbes Teopemoi
dasieca ¥ TEOPEMOI O TPOMOPIIMOHATIBHBIX OTpPe3KaX, MPUMEHATh UX JJI PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpumensaTs npu3HaKu NOJ00UsI TPEYTOJFHUKOB B PEIICHUH T€OMETPUUECKIX
3a/1ay.

[Tonb3oBatbess Teopemoii [ludaropa ams pemieHuss TEOMETPUUYECKUX H
npakTudeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeb B MPAKTHUYECKHUX
3a/1auax, CaMOCTOSITENBHO JIeaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJIMHBI.

Brnagetr moHATHSAMH CcHHyca, KOCHHyca W TaHTE€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroiabHUKa. [101630BaThCsl ATUMHU MOHATUSMU JAJISI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruucasate (paznuyHbIMH CrIOCOOaMU) IUIOIIAIb TPEYTOJbHUKA U TUIOIIAAN
MHOTOYTOJIbHBIX ~ (puryp (MOJIB3YysICh, TJ€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[TpuMeHATH MOJy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagetp MOHATHSMH BHHCAHHOTO M LEHTPAJIBHOTO YIJA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XOpAaMH (CEKyIIUMU) U YTIiie MEXKIY
KacaTeJIbHOM ¥ XOp/I0M NPpU pEelIeHUH T€OMETPUYECKUX 3a1au.

Brnagetp moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUH 3a]au.

[TpyuMeHATh MONydYeHHbIE 3HAHMUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 peaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BHIUUCICHUS
C TNpUMEHEHUEM TMOoA00Us U TPUTOHOMETpPUHU (TOJIB3YACh, TJ€ HEO0OXOAMMO,
KQJIBKYJIITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHUT CIICTYIOIIHE
MPEIMETHbBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX VYIJIOB, HAXOAWTh C HX
MOMOIIIBIO PA3JIMYHbIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYrojbHUKA («pelleHue



MPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxoauTh (¢ MOMOIIBI0 KalbKYJIATOPA) JJTUHBI
Y YTJIBI JUTsI HETAOJMUYHBIX 3HAYEHUH.

[Tomp3oBaThCs popMysiamu pUBEACHHSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JUISI HAxXO0XIEHUS COOTHOUIEHWW MEXIYy TPUTOHOMETPHUUECKUMHU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXO0XKAEHUS Pa3InYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHUE TPEYroJbHUKOBY»), MPUMEHSITh HUX MpHU
pELIEHUH T€OMETPUYECKUX 3a]1ay.

Brnaners mnousTHsMH — npeoOpa3oBaHUS  MOAOOUS, COOTBETCTBEHHBIX
AJIeMEHTOB Mo00HbIX Guryp. [lonp30BaThCcsi CBONCTBaMHU MOA00US MPOU3BOIBHBIX
buryp, ymeTh BBIUHCIATh JUIMHBI W HAXOOUTh YIJIBI Yy TMOJOOHBIX (uUryp.
[IpumeHsATh CBOWMCTBA TOMOOMS B TPAKTHYECKUX 3a7adax. YMETh MPHUBOJUTH
IpUMEPHI TOJ0OHBIX QUTYP B OKPY’KAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBAJIpaTe KacaTeIbHOMU.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh MX TE€OMETPUUECKUA U (PU3MUECKHA
CMBICJI, TIPUMEHATh WX B PEIICHUH TEOMETPUUECKMX H (PU3MUECKHX 3aaad.
[IpUMEHATH CKaNSIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHHS JUIMH U YIJIOB.

[lonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 33/1a4.

Bnagerp moHATHSAME NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI TYTH OKPYKHOCTH U PaJUaHHOM MEPBI YIjia, YMETh BBIUMCIATH ILIOIIAAb
Kpyra u ero yactei. [I[puMeHsTh oay4YeHHbIE YMEHHS B TPAKTUYECKUX 3a/1a4aX.

Haxonute ocu (WM LEHTPBI) CUMMETPUU (PUTYP, TMPUMEHSATH JABUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasiX.

[IprUMEHATh MOMYyYEHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENH ISl 3a/1a4 PEAIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C IpPUMEHEHUEM NOJ00MS U TPUTOHOMETPUYECKUX (YHKIMHM (MONB3YysSCh, TIE
HEO00XO0IMMO, KaJIbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBanme
Ne (undposbie) .
Pa3aesioB U TEM KOHTpOJIbHLIe HpaKanecxne BocnuTaTeabHbIH
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpaMMmblI padoThI pa6oThI NMOTEHIHAJI pa3/esia/TeMbl
pecypchl
° noOyxaeHne
[Ipocreiimne o0yJarommxcst K
reOMETPHUYECKUE COONIONEHNIO  HAa  YpOKe
durypsI 1 HX OOIIETTPUHSATHIX HOPM
CBOMCTBA 14 bubamnorexa [IOK MOBEICHHUS, MpaBUIl
https://m.edsoo.ru/7f415e2¢ OOLIEHUs] €O CTApIIMMU M
N3mepenue
CBEPCTHUKAMH, TPUHIIUIIOB
TCOMETPIICCKIX yueOHOM  AMCUMIUIUHBI U
BCJIIMYMH CaMOOPIaHU3allNY;
L IIPUBJICUCHUE
BHUMaHHUs OOy4alommxcs K
LEHHOCTHOMY aCreKTy
U3ydyaeMbIX  Ha  ypOKax
ABJICHUH, OpraHu3alus Uux
paboThl ¢ moJdy4aeMoil Ha
S ’) | Bu6mmorexa ITOK yp(()bKe coUnalbHO SHAYMMOH
uHpOpMaIeii—
yr https://m.edsoo.ru/7f415¢2¢ pMarl
MHUIIUUPOBAHUE ee
00CYyXKIeHHsI, BBICKa3bIBAHUS
00yJaroIIMMHUCS CBOETO

MHEHUSI 10 €€ TIOBO.NY,
BBIPAOOTKM CBOEro K HeH
OTHOILICHUS;

L4 HCITIOJIB30BAHUC




BOCIUTATEIbHBIX
BO3MOXXHOCTEH COIEpKaHUS
y4eOHOTO TIpenMeTa dYepes
JIEMOHCTPAIIHIO
oOydJaommmcsi  MPUMEPOB
OTBETCTBCHHOIO,
IPpaXXIaHCKOTO  TIOBEJCHMUS,
IMMPOABJICHUA I-ICJ'IOBE’:KO.J'IIO6I/ISI
U 100pOocCepieuHOCTH, Yepes
noadOp  COOTBETCTBYIOLIMX
TEKCTOB JUIsl YTEHHUA, 3a7a4
JUISL pelieHHs, MPOOIEeMHBIX
CUTYyaluil s 00CyKIeHUs B
KJacce;

[TapamiensHbIe
IpsIMbIE, CyMMa
YIJIOB
TPEyroJbHUKa

14

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f415e2¢

° pUMEHEHHE Ha
YpOKE MHTEPAKTUBHBIX (OpM
paboTsl 00y4JaroIIMXCs:
UHTEIICKTYaTbHBIX urp,
CTUMYIIUPYIOLIUX

MO03HABATEIHHYIO

MOTHUBAIIHIO; JTIMCKYCCHH,

KOTOpBIE JTAIOT  y4YaIluMCs
BO3MOXHOCTh ~ TIPHOOPECTH
OTIBIT BE/ICHUS
KOHCTPYKTUBHOTO  JTHAJIOra;
IpynmnoBoil  paboTel  WIH
paboTel B mapax, KOTOpPbHIC
ydar IIKOJIbHUKOB
KOMaHIHOM pabore u
B3aUMOJICHCTBUIO C APYTMMU
JIEThbMU;

° BKJIIOYEHHE B YPOK
UT'POBBIX BHUJIOB




JIeSITCIIbHOCTH, KOTOpPBIC
TIOMOTalOT MOJIIEPIKATh
MOTHBAIUIO nereun K
MOJIYYEHUTO 3HaHU,
HaJIA)KUBAHUIO TTO3UTHBHBIX
MEXKITMIHO CTHEIX
OTHOIIICHUH B Kjacce,
MOMOTAIOT  YCTaHOBJICHUIO
no0pokenaTeTbHON
arMocdepbl BO BpeMs ypOKa;

OKpy>XHOCTb U
KpYT.
I'eomerpuueckue
MTOCTPOEHUS

14

Bbubnmmoreka [IOK
https://m.edsoo.ru/7f415¢e2¢

L4 opranmsanus
nie)cTBa  MOTHBHUPOBAHHBIX
Y 3PYAUPOBAHHBIX YUAIIMXCS
HaJl MX HEYCIEBAIOIIUMU
OJTHOKJIaCCHUKAaMHU, JAOLIErO
LIKOJIBHUKAM COLIMAJIBHO
3HAYUMBbII OIIBIT
COTPYIHUYECTBA U B3aUMHOMU
ITOMOIIIH;

[ToBTOpEHUE,
000011IeHEe 3HAHUHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f415¢e2¢

o UHULMUPOBAHHE U
HOZIePIKKA
HCCJIEI0BATENbCKOU
JeATEIIbHOCTH IIKOJIbHUKOB B
paMKax  peamu3aluu UM
VHIIBHTyaJIbHBIX "
TPYIITOBBIX
MCCIIEZIOBATEIILCKUX
IPOEKTOB, 9TO aact
y4eHUKaM BO3MOXXHOCTb
npuobpectu HaBBIK
CaMOCTOSTEJIFHOTO PELICHUS
TEOPETUYECKON  TPOOIEeMBI,
HaBbIK TCHEPHPOBAHHSA |




obopmiieHHssT COOCTBEHHBIX
UJeH, HaBBIK YBAXKUTEILHOTO
OTHOILIEHUS K YYKUM HACSM,
opopMIIGHHBIM B paboTax
JIPYTUX HCCIIC/IOBaTEIICH,
HaBBIK MyOIIMIHOTO
BBICTYTIJICHUS nepen
ayIuTOpHEN,
apryMEHTUPOBaHUS u
OTCTaWBaHUs CBOEU TOYKHU
3pEHUs.

OBILEE KOJIMYECTBO
YACOB I10
I[TPOIT'PAMME

68




8 KVIACC

HaumenoBanue
Ne

pa3iesioB U TeM
n/n

NPOrpaMMmblI

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

BocnurarteanHbI
MOTEeHIHMAJI pa3aesia/TeMbl

YeThIpEXYroIbHUKA

12 1

bu6mmoreka [IOK

https://m.edsoo.ru/7f417¢18

] noOyXJIeHH1e

00yJarommxcs K
COONIONEHHIO Ha  YpOKe
OOIIETTPUHATHIX HOPM
IIOBCACHMUA, IpaBUI
OOIIIEHUsI CO CTApUIUMU H
CBCPCTHUKAMH, IMPUHIIUIIOB
y4eOHON IUCIMIUIMHBI U
CaMOOpPTaHU3aIINY;

Teopema ®aneca u
TeopeMa o
POMOPLUOHAIBHBIX
OTpe3Kax, MoJ00HBIC
TPEYrOJIbLHUKU

15 1

bu6mmoreka [IOK

https://m.edsoo.ru/7f417¢18

° NpUBJICUCHNE
BHUMaHUS 00yJaromuxcs K
[IECHHOCTHOMY aCIIeKTY
U3y4yaeMbIX Ha  ypoOKax
SIBJICHUH, OpraHu3anus uX
paboThl ¢ moJy4aeMoil Ha
ypoke COIMAJTILHO
3HaUUMOW UH(pOpMaue—
MHHUIUHPOBAHKE ee
o0CyX)ICHHS,
BBICKa3bIBAaHHS
00yJaroIMMHCS CBOETO
MHEHHUSI T1I0 €€ IIOBOLY,
BBIpAaOOTKH CBOEr0 K HEH
OTHOIIICHHS;

L4 HCIIOJB30BaHUC




BOCIIUTATCJIIbHBIX

BO3MOXKHOCTEHN
COZIEPIKAHMS y4eOHOTO
npeaMera qyepes
JIEMOHCTPAIIHIO
o0ydJarolummMcs IpUMEPOB
OTBETCTBEHHOTO,
IPa)XXTaHCKOTO TOBEACHHUS,
TIPOSIBIICHUS
YEIIOBEKOTIOOHSI u

JI0OpOCEpPACUHOCTH, depe3
noA00p COOTBETCTBYIOLINX
TEKCTOB I YTCHUS, 3a/1a4d
AJTA peuieHus,
MPOOIEMHBIX CUTYaIlUi
Uit 0OCYKIEHUS B KJ1acce;

ITmomanes.
Haxoxnenue
Iomaneu
TPEYTrOJIbHUKOB U
MHOTOYTOJIbHBIX
¢buryp. [Mnomamu
noJ00HBIX (Uryp

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f417¢18

] IPUMEHECHHE Ha
YPOKE HUHTCPAKTUBHBIX
dhopm paboTsl
00yJarommxcsi:
WHTEIUICKTYalbHBIX  WID,
CTUMYJIMPYIOIIUX
MO03HABATEILHYIO

MOTHBAIMIO;  JTUCKYCCHUH,
KOTOpBIE JAIOT Yy4alluMCs
BO3MOXXHOCTh TpuoOpecTu
OITIBIT BEJICHUSI
KOHCTPYKTHBHOT'O JIMAJOra;
TPYNmoBOM  paboThl WU
paboThl B mapax, KOTOpbIE
yuar LIKOJIbHUKOB
KOMaHJIHOW  pabore U
B3aUMOIENCTBHIO C




JIPYTUMU JAETbMH;

L BKIIIOUCHHC B YPOK
UTPOBBIX BHJIOB
NEATEIIbHOCTH, KOTOpBIE
IIOMOTar0T MOIIEPKATh
MOTHUBALUIO JeTen K
MOTYYEHUIO 3HAHUU,
HaJIA)KUBAHUIO
MMO3UTUBHBIX
MEKIIMYHOCTHBIX

OTHONIICHWH B  KJjacce,
MNOMOrar0T YCTAaHOBJICHUIO
no0poskeIaTeTbHON

arMmocepsl  BO  Bpems

ypoKa;

o OpraHu3aIus
medcTBa MOTHUBHPOBAHHBIX
n IPYAUPOBAHHBIX
Teopema [Tudaropa u y4Jaluxcs Han 1704
Havaa 10 Bbu6nmuoreka [IOK HEYCIICBAIOLUMH
https://m.edsoo.ru/7f417¢18 OIHOKJIACCHUKAMH,
TPUTOHOMETPHUH
JIAIOILETO IIKOJIbHUKAM
COLIMAJILHO 3HAYUMBIN
OMBIT COTPYIHHYECTBA U
B3aMMHOM ITOMOIIIH;
VYriibl B OKpY>KHOCTH. ° WHULIUUPOBAHUE U
Bniucannsie u MOAJEpIKKa
OIIMCAHHBIC HCCIICA0BATEIIbCKOM
YeTBIPEX yTOILHUKH. 13 bubmuorexa LHOK JIEATEILHOCTH IIKOJIBHUKOB

KacarenbHble K
okpyxHocTu. Kacanue
OKPYKHOCTEH

https://m.edsoo.ru/7f417¢18

B paMKax peaJM3alud UM
WHJUBUYAIbHBIX u
IPYIIIOBBIX
HCCIIEN0BATENBCKUX




ITPOCKTOB, 4qTOo JacT
YUCHUKaM BO3MOXHOCTDH

npuobdpecTu HaBBIK
CaMOCTOSITEIILHOTO
pELICHUs]  TEOPETUUYECKOU
POOIEMBI, HaBBIK
TeHEePUPOBAHUS u
odopmiieHus: cOOCTBEHHBIX
HaeH, HaBBIK
YBaKUTEITHHOTO

OTHOLIEHUS K  YYyXKUM
uaesM, Oo(OpMIIEHHBIM B
paborax TPYTHX
HCCcIIeIoBaTeleH, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS
rnepen ayIUTOPUEH,
apryMEHTUPOBAHMS u
OTCTaWBaHUsI CBOEHU TOYKHU
3pEHHUs.

° MoOYXIeHHE
00ydJarommxcs K
COOIONEHNIO HAa  YpOKe
OOIIETTPUHATHIX HOPM
6 [ToBTOpEHME, 4 Bbu6nmuoreka [IOK TIOBE/ICHNS, TIpaBHII
000011IeHNE 3HAHUI https://m.edsoo.ru/7f417¢18 OOIIEHUs. CO CTAPIIMMU U
CBEpCTHHKAMH, TIPUHITUIIOB
y4eOHOW JUCIUIUIMHBI U
caMOOpTaHu3aIuH;
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE BocnurareabHblil
HaunmeHnoBanmue
Ne (undposbie) MOTEeHUHAJI pa3ieia/TeMbl
pa3/1esioB U TeM KonTpoabubie IlpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMMbl padoTsI padoThbI
pecypchbl
° noOyxaeHue
00yJarommxcs K
T COONIIOZIGHUIO  Ha  YpOKe
PUTOHOMCTPHAL. OOIIETTPUHSATHIX HOPM
Teopembl KOCHHYCOB 16 | bubnnorexa [IOK IOBEIEHUS, TIpaBHII
Y CUHYCOB. Pemenue https://m.edsoo.ru/7f41al2c¢ OOLIEHUs] CO CTApPIIMMHU U
TPCYrOJIbHUKOB CBCpPCTHUKAMH, IIPUHIUIIOB
yueOHOM  JUCHMIUIUHBI U
CaMOOpraHU3aIINH;
° IIPUBJICUCHUE
BHUMAaHU A 06yqa10nmxcsl K
LEHHOCTHOMY aCIeKTy
U3y4aeMbIX  HAa  ypoOKax
SBJICHUI, OpraHu3alus HUX
[Tpeobpa3zoBanue paboTel ¢ TONydyaeMol Ha
noxoous. i [OK YpOKE COLIMAILHO 3HAaYUMOit
HNOJNOTEKA uadopmalmeii—
Mertpuueckue 10 1 (bopman
https://m.edsoo.ru/7f41al2c WHUIIHUPOBAHUE ee
COOTHOIIICHHS B
00CYyXKIeHHsI, BEICKA3bIBAaHUS
OKPY>KHOCTH 00y4aroMUMHCS CBOETO
MHEHHSI TI0O €€ TIOBO.Y,

BBIPAOOTKH CBOETO K HeH
OTHOILICHUS;

L4 HCITIOJIBb30BAHUC
BOCIIUTATCIIbHBIX




BO3MOYKHOCTEH COJEpKAHUS
y4eOHOTO TMpeaMeTa uepes

JIEMOHCTPALHIO
o0yJarommmMcst  MPUMEPOB
OTBETCTBEHHOTO,
TPaXIaHCKOTO  IOBEACHUS,
HPOSIBIICHUS

YeJI0BEKOIIO0HS u

T0OpOCEePICYHOCTH,  4epe3
noadOp COOTBETCTBYIOIIUX
TEKCTOB [UISl YTCHHMs, 3aad
JUIS peIeHusi, MpoOIIEMHBIX
CHTYalUi Uil OOCYXKICHHUS
B KJIacce;

Bexkrops!

12

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41al2c¢

L MpUMEHEHHE Ha
ypoke MHTEPaKTHBHBIX
dbopm paboThl
o0yyJaronmxcsi:
MHTEJJIEKTYaTIbHBIX urp,
CTUMYJIMPYIOLIIX
M03HABATEIbHYIO
MOTHUBAIUIO; JUCKYCCHUH,

KOTOpbIE JAIOT  y4alluMcs
BO3MOXKHOCTb ~ MIPHOOpECTH
OTIBIT BEJICHUS
KOHCTPYKTUBHOTO JIMAJOra;
TPYNIoOBOM  pabOTHl WM
paboTbl B mapax, KOTOpBIE
y4ar IIKOJIbHUKOB
KOMaHIHOMN pabore U
B3aUMOJICHCTBUIO C IPYTUMH
JeTbMU;

° BKIIIOYEHHE B YPOK




HI'POBBIX BUJI0B

JIeSTCIIEHOCTH, KOTOpBIE
ITOMOTafOT MoAAepKaTh
MOTHBALIUIO JeTen K
MOJTYYEHHIO 3HAHUM,
HaJIQXKUBAHUIO ITO3UTHBHBIX
MEKITHIHOCTHBIX

OTHOIICHUH B KJIacce,
MIOMOTAIOT  YCTAHOBJICHHIO
To0poXKenaTeTbHOM

arMocdepsl BO BpeMs YPOKa;

o OpraHu3aus

me)cTBa MOTHBHUPOBAHHBIX

u 3PYAUPOBAHHBIX
JlekapToBbI yqammxcst HaJ ux
KOOPJMHATHI HA bubmorexa HOK HEYCHCBAIOIIMU

https://m.edsoo.ru/7f41a12¢ OIHOKJIACCHUKAaMH,

IJIOCKOCTH

JIAfOIIETO IIKOJIbHUKAM

COIIMaIbHO 3HAYHUMBINA OIBIT

COTPYIHUYECTBA u

B3aMMHOM TTOMOIIIH;

o WHULUUPOBAHUE U

MOJJIepKKa

HCCIIeIOBaTENIbCKOM
IIpaBunbHbIE

JIeSITeIbHOCTH  IIKOJIbHUKOB
MHOTOYTOJIbHUKH.

JlnvHa OKpyKHOCTH
Y IJIonaap Kpyra.
Brrancienue
Iomaneu

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41al2c¢

B paMKax peaJu3aluyd HM

VHIUBHTyaJIbHBIX "
IPYIIOBBIX
MCCIIEZIOBATEIILCKUX
IPOEKTOB, 4TO Jact
y4eHUKaM BO3MOYKHOCTb
npuobpectu HaBBIK

CaMOCTOATCIIBHOTO PCHICHUA




TEOPETHUECKOH TPOOIIEMBI,
HaBBIK T€HEPUPOBAHUI U
odopMiIeHUsT COOCTBEHHBIX

uaewu, HaBBIK
YBaKUTEJIIBHOTO OTHOILIECHUS
K Yy)KUM HCSIM,

opopMIEHHEIM B paboTax
JIpYrux HCCIeIOBaTeIeH,

HaBBIK MyOJITUIHOTO
BBICTYIICHUS nepen
ayIUTOPHUEH,

apryMEeHTHPOBAHUS u

OTCTAMBaHUA CBOEH TOYKU
3peHus.

JBrxenus
IJIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c¢

° noOyxaeHue

00yJarommxcs K
COONIIOZIGHUIO  HAa  YpOKe
OOIIENTPUHSATHIX HOPM
IIOBCACHMUA, IpaBuiI
oOIIeHNUsT CO CTapUIUMU U
CBCpPCTHUKAMH, [IPUHIUIIOB
y4eOHON  JUCHUIUIMHBI |
CaMOOpraHU3aIINH;

IToBTOpEHME,
0000111IeHHE,
CHCTEMAaTH3alHs
3HAHUM

Bbu6muoreka [IOK
https://m.edsoo.ru/7f41al2c¢

L NIPUBJICYCHUE
BHUMaHUSI OOYYarOIIUXCS K
[ICHHOCTHOMY aCTeKTy
U3y4aeMblX ~ Ha  ypoKax
SIBJICHUW, OpraHu3alms UuX
paboTbl ¢ modydaeMoW Ha
YPOKE COLUAIBHO 3HAYMMOM
uHpOpMaIme—
WHHUIIMAPOBAHHE ee




00CYXKIeHUsI, BBICKa3bIBaHHS
00yJaroIMuCs CBOETO
MHEHUSI 1O €€ IIOBOLY,
BBIpAaOOTKM CBOETO K HE
OTHOIIICHHS;

L UCTIOJIb30BaHHE
BOCIHUTATEIbHBIX
BO3MOXKHOCTEM COIepKaHUs
y4eOHOTO TIpeIMeTa uepes

JEMOHCTPAITHIO
oOydJammmMcsi  PUMEPOB
OTBETCTBCHHOIO,
TPaXXIAHCKOTO  TIOBE/ICHUS,
MMPOABJICHUA

YEJIOBEKOTIO0US u

N0OpOCEepACYHOCTH, — uYepe3
moI00p  COOTBETCTBYIOIIHMX
TEKCTOB JJISl YTCHHS, 3aj]ad
JUISL PEIICHHsI, MPOOIEMHBIX
CUTyalud 1UIs OOCYXICHHS
B KJIacce;

OBIIEE KOJIMYECTBO
YACOB II1O ITPOTPAMME
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HOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypcsl
| [Ipocreiinne reoMeTpudecKre 1 bubnnorexka HOK
00BEKTHI https://m.eds00.ru/8866b724
2 MHOroyroiapHuK, JJoMaHas 1 bubmmorexa [OK
r ’ https://m.edso00.ru/8866¢bba
3 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1 bubmorexa HOK
P 4 https://m.eds00.ru/8866¢5c0
4 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1 bubmmorexa [OK
P It https://m.edso00.ru/8866c7be
5 CMexHbIe U BEPTUKAJIBHBIE YTJIbI 1
6 CMexHbIE U BEPTUKAJIbHBIC YIJIbI 1
7 CMexHbIe U BEPTUKAJIBHBIE YTJIbI 1
8 CMexHbIE U BEPTUKAJIbHBIC YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJINYUH, BBIUUCIICHUE OTPE3KOB U 1
YIJIOB
N3MepeHne TMHEHHBIX U YTIOBBIX
10 BEJIMYMH, BBIYUCIEHUE OTPE3KOB U 1 bubmmorexa [OK
’ P https://m.edso00.ru/8866¢3ea
YIJIOB
N3Mepenne TMHENHBIX U YTIOBBIX
11 BEJIMYMH, BEIYMCIIEHUE OTPE3KOB U 1
YIJIOB




N3mepeHue JIMHEUHBIX U YIJIOBBIX

12 BEJIMYMH, BEIYMCIIEHUE OTPE3KOB U
YIJIOB
[lepumeTp u wiomags Guryp,
13 COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB
[Tepumetp u miomanp Guryp,
14 COCTABJICHHBIX U3
MPSIMOYTOJIBHUKOB
[TonsiTHE O paBHBIX TPEYrOJbHUKAX
15 u HepBI/I‘IHBI:G npencEBﬁ;Hm 0 bubmorexa HOK
https://m.edsoo0.ru/8866¢e80
paBHBIX puUrypax
16 Tpu npusHaka paBeHCTBa bubnmoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bubnuoreka [JOK
TPEyrojJbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA bubnnoreka HOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
)1 Tpu npu3zHaka paBeHCTBA bubnnorexka HOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88¢
” IIpu3Haku paBeHCTBA
MIPSAIMOYTOJIBHBIX TPEYTOJIbHUKOB
3 IIpu3naku paBeHCTBA

IIPSIMOYTOJIBHBIX TPEYTOJILHUKOB




CBOIiCTBO MEANAHEI

24 MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, bubmorexa [IOK
.. . https://m.edso0o.ru/8866e9ec
MPOBEIEHHOM K TUIIOTEHY3€
CBOICTBO METMAHBI
25 MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
IIPOBEACHHON K TUIIOTEHY3¢€
2% PaBHOOempeHHBIC U bubnnorexka HOK
PaBHOCTOPOHHUE TPEYrOJIbHUKU https://m.edsoo.ru/8866d6fa
7 [IpusHaku u cBOMCTBA bubnmoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
73 IIpu3Haku u cBoiicTBa bubmmoreka [IOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
79 [Ipu3sHaku u cBoiiCTBA bubnnoreka HOK
paBHOOEPEHHOTO TPEYTOJILHUKA https://m.edsoo.ru/8866e26¢
30 HepaBeHnctBa B reomerpuun
31 HepasenctBa B reometrpun bubmmorexa HOK
https://m.edsoo.ru/8866e3a2
32 HepaseHnctBa B reomerpun
33 HepaBenctBa B reomerpuun
34 IIpssMOYrOnbHBIN TPEYTOIBHUK C bubmmoreka [IOK
yriiom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C
yriaom B 30°
16 KouTponbnas pabora no teme bubnmoreka [JOK
"TpeyroabHUKH" https://m.edsoo.ru/8866ecbe
37 [TapannenbHble MpsMBIE, UX bubmmoreka [JOK
CBOKCTBA https://m.edsoo.ru/8866ef64
38 [TaTeiit moctynar EBkinaa




39

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NP NIEPECEUECHUU
MapaJUICIIbHBIX IPAMBIX CEKYIIEH

Bbu6nmuoreka [IOK
https://m.edsoo.ru/88661f086

40

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NP NIEPECEUECHUU
MapaJUICIIBbHBIX IPAMBIX CEKYIIEH

41

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NP NIEPECEUECHUN
MapaJUICIbHBIX IPAMBIX CEKYIIEH

42

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NP NIEPECEUECHUU
MapaJUICIbHBIX IPAMBIX CEKYIIEH

43

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NP NIEPECEUECHUU
MapaJUICIIbHBIX IPAMBIX CEKYIIEH

Bbub6nmuoreka [IOK
https://m.eds00.ru/886613b0

44

[Ipu3Hak napajienbHOCTH NPSMBIX

4yepe3 paBEHCTBO PACCTOSIHUN OT
TOYEK OJIHOU MPSIMOM 10 BTOPOH
MPpAMOi




IIpu3Hak napayuIeabHOCTH MPSIMBIX
4yepe3 paBEeHCTBO PACCTOSIHUN OT

45 TOYEK OJIHOU MPSIMOM 10 BTOPOH
NpAMOi
46 CymMmma yTiioB TpeyrojibHUKa bubmorexa [TOK
https://m.eds00.ru/88661630
47 CymMmma yTiioB TpeyrojibHUKa bubmorexa [TOK
https://m.edsoo0.ru/8866f8ba
48 Bnemnue yribl TpeyrojabHUKa bubmorexa HOK
https://m.edsoo.ru/8866fase
49 Buemnue yribl TpeyrojibHUKa
KonrponsHas pabora o Teme
50 "[TapanienbHble MpsIMbIE, CyMMa bubmmorexa HOK
" https://m.edsoo.ru/8866fe6e
YTJIOB TPEYTOJIbHUKA
51 OKpy>XHOCTb, XOPJIbI U TUAMETP, UX bubnnoreka HOK
CBOKCTBA https://m.eds00.ru/88670800
52 KacarenbHast K OKpy>KHOCTH bubmmorexa LOK
https://m.eds00.ru/88670e9a
53 OKpY>KHOCTb, BIIUCAHHAS B YTOJI
54 OKpy’>KHOCTb, BIIUCAHHAS B YIOJl
55 [Tonsitue o 'MT, npumeHeHue B bubnnoreka HOK
3a7a4ax https://m.edsoo.ru/8867013¢
56 [Tonsitue o 'MT, npumeHeHue B Bbu6nmuoreka [IOK
3a/1avax https://m.edsoo.ru/88670508
buccekrpuca u cepeMHHbBIN
57 MEPIEHIUKYIISP KaK
F€OMETPUUYECKHUE MECTA TOUYEK
58 OKpy>XHOCTb, ONTUCAHHAS OKOJIO bubnmoreka [JOK




TpeyrojbHUKa https://m.edsoo.ru/88670a62
59 OKpY’>KHOCTb, ONIMCAHHAS] OKOJIO |
TpEeYroJbHUKA
60 OKpy>XHOCTb, BIIICAaHHAS B 1 bubnmoreka [JOK
TPEYTOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>XHOCTb, BIMICAaHHAsI B |
TPEYTOJIbHUK
6 [Ipocreiimue 3axaun Ha 1 bubnnorexka HOK
IIOCTPOCHUE https://m.edsoo.ru/88671188
63 [Ipocreiimne 3anaun Ha 1 bubmmoreka [JOK
IMOCTPOCHUE https://m.eds00.ru/886712d2
KonrponsHast pabora o Teme
64 "OKpY>XHOCTb U K 1 bubmorexa HOK
by YT | https://m.eds00.ru/88671462
I'eomeTpryeckue noCcTpoeHUs
[ToBTOpEeHME U 006001IeHNE 3HAHUI
65 OCHOBHBIX TIOHSATUI U METOJIOB 1 bubmorexa HOK
A https://m.eds00.ru/886715b6
Kypca 7 kiiacca
bu6mmoreka [IOK
nu 1
66 TOTOBA KOHTPOIIbHAs PadOTa https://m.edsoo0.ru/886716ec
[ToBTOpEeHME 1 000OIIEHNE 3HAHMI
67 OCHOBHBIX IOHATHUI U METOI0B 1
Kypca 7 kiiacca
[ToBTOpEeHME 1 000OIIEHNE 3HAHMI
68 OCHOBHBIX IOHATHI U METOJIOB 1 bubmmorexa [OK
A https://m.eds00.ru/886719bc
Kypca 7 kiacca
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




8 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypchbl
| [Tapannenorpamm, ero nNpu3HaKu u 1 bubnnorexka HOK
CBONCTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero Npu3Haku u | bubmmoreka [IOK
CBONCTBA https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, €ro MpuU3HaKku U | bubnnorexka HOK
CBOICTBa https://m.edsoo.ru/88671cal
YacTtHble cayyau napamienorpaMMoB
4 (TIpsIMOYTOJTEHUK, pOMO, KBaJIpaT), X 1 bubmorexa HOK
PAMOYT L DOMD, KBaZIpaT), https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTtHble ciyyau napamienorpaMMoB
5 (mpsimo OJ'IEII-III/IK (I))M6 KBa, . aT), UX 1 bubmorexa [IOK
pAvoyr Ny P ’ APAT), https://m.edso00.ru/8867120
MPU3HAKU U CBOMCTBA
YacTHble cydau napauieorpaMMoB
6 (mpsimo OJIZ;HK (I))M6 KBa, paT) ux 1 bubmorexa [IOK
PAMOYT Ny P ’ AP https://m.eds00.1ru/8867209¢
MPU3HAKU U CBOMCTBA
Bbu6nmuoreka [IOK
7 T 1
paneiHs https://m.eds00.ru/88672358
2 PaBHOOOKAS 1 IPSIMOYTOTHHAS | bubnnorexka HOK
Tpaneuuu https://m.eds00.ru/8867252¢
9 PaBHOOOKas 1 MpsIMOYTOJTbHAS 1 bubnnorexka HOK
Tpanenuu https://m.edso00.ru/88672858
10 Merton yaABOeHUsI MEAUAHbI 1 bu6mmoreka [IOK




https://m.edsoo.ru/88672b14

11 LenTtpanbHas cuMmMeTpus buommorexa HOK
https://m.edsoo.ru/88672b14

12 KouTponbnas pabota no teme bubnmoreka [JOK
"UeThIpE€XYroJIbHUKH" https://m.edsoo.ru/88672c9a

13 Teopema daneca u Teopema o bubmmoreka [IOK
MPOMOPLUOHAIIBHBIX OTPE3Kax https://m.edso0.ru/8867337a

14 CpenHsist TMHUS TPEYroJibHUKa bubmmorexa LHOK
https://m.edso00.1ru/88672e0c

15 CpenHsist TMHUS TPEYroJibHUKa bubmmorexa LHOK
https://m.edsoo.ru/88672f38

16 Tpaneuus, e€ cpeaHsa TUHUS bubmmorexa LHOK
https://m.eds00.ru/88672358

17 Tpaneuus, e€ cpeaHsa TUHUS bubmmorexa HOK
https://m.edso0o.ru/88673064

18 [IponopiimonanbHbIE OTPE3KU buommorexa HOK
https://m.eds00.ru/88673794

19 [IponopiimonanbHbIE OTPE3KU bubmmorexa [OK
https://m.eds00.ru/88673794

20 IlenTp Macc B TpEeyroJIbHUKE bubmmorexa LOK
https://m.edsoo.ru/886738fc

bubnnorexka HOK
21 Tonobubie TpeyrompimKi https://m.edSO(I)l.ru/ 88673a78

2 Tpu npuzHaka nogoous bubnuoreka [JOK
TPEyrojJbHUKOB https://m.edsoo.ru/88673bae

3 Tpu npuzHaka mogoOus bubmmoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/88673d52

24 Tpu npuzHaka nogoous bubmmoreka [JOK




TPEYTrOJIbHUKOB

https://m.edsoo.ru/8867400e

Tpu npuzHaka mogoOus

25
TPEYrOJIbHUKOB
26 [Ipumenenue moaooust Mpu perieHNH
MPAKTUYECKHX 3a]a4
27 KonrponsHast pabora o Teme bubmmoreka [JOK
"TTogoGHBIE TPEYTONBHUKH" https://m.edsoo.ru/8867445a
)3 CaoiicTBa mromase bubmuorexa [JOK
reOMEeTPHUECKUX (HUryp https://m.edsoo.ru/886745fe
29 @opMyIbl 11 IUTOLIAAN bubmmoreka [JOK
TPEYTOJbHUKA, MApAILIEIIOTPaMMa https://m.eds00.ru/88674860
30 @opMyIbl I IUIOLAAN bubnuoreka [JOK
TPEYroJbHUKa, lTapajuieiorpaMma https://m.edsoo.ru/88674a22
31 ®opmyJibl 1J1s1 TUIOIIAIN bubnnorexka HOK
TPEYroJbHUKa, ITapajuieiorpaMma https://m.edsoo.ru/88674a22
1 @opMyIbl 11 IUTOLIAAN bubnmoreka [JOK
TPEYTOJbHUKA, MApAILIEIIOTPaMMa https://m.eds00.ru/88675288
3 @opMyibl I IUIOLIAAN bubnuoreka [JOK
TPEYroJbHUKa, lTapajuieiorpaMma https://m.edso00.ru/8867542¢c
14 Beruucnenue miomiaaeit CaoXHbBIX bubmunotexa [JOK
¢buryp https://m.edso0.ru/88674¢78
35 [Tnomanu ¢huryp Ha KIeT4YaTOM bubnmoreka [JOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau moxoOHBIX GUryp
37 [Tnomanu mogoOHBIX puryp
38 3ajaun ¢ IpaKTUYECKUM bubnmoreka [JOK

COZIepIKaHUEM

https://m.edsoo.ru/88675558




39 3agaun ¢ MpaKTUYECKUM bubnmoreka [JOK
COJZICPKAHUEM https://m.edsoo.ru/88675684
40 Pemienue 3a1a4 ¢ moMomis0 METoAa bubmnorexa [JOK
BCIIOMOTATEIILHOM IIOIMAIU https://m.eds00.ru/88674190
A1 KouTponbnas pabota no teme bubnmoreka [JOK
"TTnomans" https://m.edsoo.ru/8867579c¢
4 Teopema [Iudaropa u eé bubmmoreka [JOK
MPUMEHEHNE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubnnorexka HOK
[IPUMEHEHUE https://m.edso00.ru/88675918
44 Teopema [Tudaropa u eé bubnmoreka [JOK
MPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u eé
MIPUMECHECHUE
46 Teopema [Tudaropa u eé
MIPUMECHECHUE
Omnpenenenre TPUTrOHOMETPUUECKUX
KIIMI OCTpOro yria
47 ig:MoyronLEc))ro TzreyronLHnKa, bubmorexa HOK
https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIIICHUS
B IIPSIMOYTOJIBHOM TPEYT OJTbHUKE
43 OCHOBHOE TPUTOHOMETPUYECKOE bubnmoreka [JOK
TOXXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO
51 KontponbHas padoTa mo teme bubnuorexa [JOK




"Teopema IIudaropa n Hauana

https://m.edsoo.ru/8a1407e8

TpUroHomeTpun"
5) BrucanHble U LIEHTPAIbHBIE YIIBI, bubnuoreka [JOK
YIOJI MEKTY KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8al1415b2
53 BnucanHbie U IEHTpaIbHBIE YIIBI, bubnmoreka [JOK
YIoJl MeX1y KacaTeJIbHOU U XOPAOH https://m.edsoo.ru/8a141940
54 BrnincanHbIe U IEHTpaIbHBIE YTIIbI, bubmmoreka [JOK
YIoJl MeX1y KacaTeJIbHOU U XOPAOH https://m.edsoo.ru/8a141b34
55 VYTIubl MEXAYy XOpJAaMHU U CEKYLIUMU
56 VYriael MeXay XOpAaMu U CEKYIIUMU
Bnucanusie u onvcanHbie
57 YEThIPEXYTOJIbHUKY, UX MIPU3HAKU U bubmorexa HOK
N PexyT ’ P https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucannsie u onrcanHbie
58 YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U bubmmorexa [OK
. pexyr ’ p https://m.edsoo.ru/8a1416d4
CBOICTBa
Bnucannsie u onrcanHbie
59 YETBIPEXYTOJIBHUKH, UX MPU3HAKH U buommorexa HOK
. pexyr ’ P https://m.edsoo.ru/8al416d4
CBOMCTBA
IIpuMeHeHne CBONCTB BIIMCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJIBHUKOB IIPU
pEeLIeHNN TEOMETPUYECKUX 3a1a4
IIpuMeHeHne CBOMCTB BIIMCAHHBIX U
61 ONMCAHHBIX YETBIPEXYTOJIBHUKOB IIPU
pEelIeHUU T€OMETPUUYECKUX 3a]1a4
6 B3anmHoe pacnosiokeHue AByX bubnuorexa [JOK
OKpPY>KHOCTEH, 0011I1e KacaTeIbHbIE https://m.edsoo.ru/8al410a8
63 Kacanue okpyxHocTeit bubnuorexa [JOK




https://m.edsoo.ru/8al410a8

KonTpomnbHas padota o Teme "YTisl

64 B OK HocTH. Bnucanusie u 1 buGnnorexa LIOK
Py ' | https://m.edsoo.ru/8al41c88
OMHMCAHHBIC YETHIPEXYTOJIbHUKN
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
65 METOJ0B KypcoB 7 U 8 KJIacCOB 1 buGnnorexa LIOK
A P . ’ https://m.edsoo.ru/8al41ddc
00001IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUUN U
66 METOJ0B KypcoB 7 U 8 KJIacCOB 1 bubmmorexa IOK
/OB KYP . ’ https://m.edsoo.ru/8al41efe
00001IeHNE 3HAHUI
bu6mmoreka [IOK
u 1
67 TOrOBas KOHTPOJILHAs padoTa https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX OHATUIN U
68 METOJ0B KypcoB 7 U 8 KJIacCOB 1 bubmmorexa IOK
/OB KYP . ’ https://m.edsoo.ru/8a1420ac
00001IIeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypcebl
| Onpenenenre TPUrOHOMETPUUECKUX 1 bu6muoreka [JOK
¢yukmuii yrinos ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 DopMyIIbl IPUBEICHUS 1
but6mmoreka [IOK
T 1
3 copeMa KOCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
but6mmoreka [IOK
> Teopewma KocHiycos ! https://m.edsoo.ru/8al142d5e
but6mmoreka [IOK
T 1
6 copema CHHycoB https://m.edsoo.ru/8al42e8a
Teopema cuHycOB 1
Teopema cuHycoB 1
Haxoxnenue niivH CTOpoH U bu6muoreka [IOK
9 1
BEJIMYHH YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
but6mmoreka [IOK
1 P 1
0 CHICHHIE TPEYTONBHIKOB https://m.edsoo.ru/8al142ac0
11 Pemenue TpeyroabHUKOB 1 bubmorexa TOK
peyr https://m.edsoo.ru/8al142ac0
but6mmoreka [IOK
12 P 1
CHICHHIE TPEYTONBHIKOB https://m.edsoo.ru/8al142ac0
13 Pemenue TpeyroabHUKOB 1 bubmmorera IHOK

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




[IpakTnyeckoe NpUMEHEHNE TEOPEM

bubnunorexa [IOK

14 CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTrueckoe NMPUMEHEHHE TEOPEM
CHHYCOB M KOCUHYCOB
16 KonTponbhas pabota no teme bubnmoreka [JOK
"Pemienue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
bubnunorexa [IOK
17 [TonsiTne o mpeoOpa3zoBaHUH TTOO0US hitps://m.edsoo.rw/Sal43ab0
18 COOTBETCTBEHHBIE AIEMEHTHI bubnmoreka [JOK
Mo00HBIX uryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE AIIEMEHTHI
noJ00HBIX uUryp
Teopema o npou3BeIeHUN OTPE3KOB
20 XOpJ1, TEOpEMa O IPOU3BEIACHUU bu6muoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o nmpou3BeIeHUN OTPE3KOB
)1 XOpJ1, TEOpEMa O IPOU3BEIACHUU bu6muoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJparTe KacaTeJIbHOU
Teopema o nmpou3BeIeHUN OTPE3KOB
” XOpJ1, TEOpeMa O IPOU3BEIACHUU bu6muoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al1442da
KBaJipaTe KacaTeIbHOU
3 [IpumeHeHne TeopeM B pelIeHUN bubnmoreka [JOK
TEOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeneHne TeopeM B peELIEHUN bu6muoreka [IOK

TCOMCTPHUYCCKUX 3adayd

https://m.edsoo.ru/8al1443fc




[IpuMeHeHue TeopeM B pELLIEHUH

bubnunorexa [IOK

25
TEOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTtponsHast padora o teme
2% "TIpeoOpa3oBanue moaoousl. bubnuorexa [IOK
Metpuueckre COOTHOLIEHHUS B https://m.edsoo.ru/8a1447a8
OKpY>KHOCTH"
OnpeneneHne BEKTOPOB.
27 ®@U3NYECKU U TEOMETPUUECCKU I bubmorexa OK
P https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)3 CiioxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnmoreka [JOK
YMHOKEHHE BEKTOpPA HAa YUCIIO https://m.edsoo.ru/8al44a8c
29 CnokeHue ¥ BBIUUTaHUE BEKTOPOB, bubnmoreka [JOK
YMHO>KEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHOKEHHE BEKTOpa Ha YUCIIO
31 Paznoxenue BekTopa 1o AByM
HEKOJUTMHEAPHBIM BEKTOpaM
bubnunorexa [IOK
32 KoopauHatsl BekTOpa
PA p https://m.edsoo.ru/8al44tbe
CkanspHoe NMpou3BeICHUE BEKTOPOB,
33 ero I Ip)IMeHeII{)I/Ie JIs1 HAXO0XK eHI/IIZI bubmmorera IIOK
p s A https://m.edsoo.ru/8a14539¢
JUIMH U yTJIOB
CkansipHO€ NMPOU3BE/ICHUE BEKTOPOB,
34 ero 1 iMeHeIIjI)I/Ie IS HaXO)K,Z[eHI/II:I bubnnorexa LHOK
P https://m.edsoo.ru/8a14550e
JUIMH U yTJIOB
Pemienue 3aa4 ¢ moMoIILI0 bubnuorexa [{OK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3agad ¢ moMoIILIO but6mmoreka [IOK




BEKTOPOB

https://m.edsoo.ru/8al1458c4

[IprMeHeHre BEKTOPOB I peIeHus

37
3a1a4 (U3UKU
13 KonTponbhas pabota no teme bubnmoreka [JOK
"Bektopsr" https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPIMHATHI TOYEK HA
TUTIOCKOCTH
N but6mmoreka [IOK
40 ¥ paBHeHHe pAMOit https://m.edsoo.ru/8al145c48
41 YpaBHeHHE NpAMON
but6mmoreka [IOK
42 Y PaBHCHHE OKPY)KHOCTH https://m.edsoo.ru/8a14635a
43 KoopauHatsl ToUuek nepeceueHus bu6muoreka [IOK
OKPYKHOCTH U MPSIMO https://m.edsoo.ru/8a146620
Meroz KOOpAUHAT IPU PELICHUU
44 FeOMETPUYECKUX 3aj1ay,
MPAKTUYECKUX 3a7a4
Meroza KOOpAUHAT IPU PELICHUN
45 reOMETPUYECKHX 3a/ad,
MPAKTUYECKUX 3a7a4
MeTto KOOpAMHAT MIPH PELICHUN
46 reOMETPUYECKUX 3a/ad,
MPAKTUYECKUX 3a7a4
KoHnTtposbHast pabota mo Teme
47 " JlekapTOBBI KOOPANHATHI HA bubmorexa OK
" https://m.edsoo.ru/8a146e0e
IIOCKOCTH
43 [IpaBuIBHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK

BBIYHCIICHHUEC UX 3JIEMCHTOB

https://m.edsoo.ru/8al46fda




bubnunorexa [IOK

49 Hueno z. JLnia OkpyKHOCTH https://m.edsoo.ru/8a1472¢8
bu6muoreka [IOK
30 Hueno z. JLnia OkpyKHOCTH https://m.edsogru/égal4714c
51 JmuHa 1yru OKpy>KHOCTH
bubnmoreka [JOK
52 Papuannas Mepa yria https://m.edsofm/8a14714c
53 [Imomaap kpyra, CEKTOpa, CErMEHTA bubmorexa [TOK
https://m.edsoo.ru/8a147426
54 [Imomaas kpyra, CEKTOpa, CErMEHTA bubmorexa TOK
https://m.edsoo.ru/8a147750
55 [Imomanp kpyra, CEKTOpa, CErMEHTA bubmorexa TOK
https://m.edsoo.ru/8a147750
56 [TonsATHE O ABMKEHUU TUIOCKOCTHU Bubmmorexa [JOK
https://m.edsoo.ru/8a147c82
57 [TapamienbHbIN IEPEHOC, TOBOPOT bubmmorera LOK
https://m.edsoo.ru/8al147f16
58 [TapamienbHbIN IEPEHOC, TOBOPOT bubmmorera IIOK
https://m.edsoo.ru/8al147f16
59 [TapamienbHbIN IEPEHOC, TOBOPOT
60 [TapannenbHbIN IEpEHOC, TOBOPOT
61 [Ipumenenue qBUXEHUN TpU bu6muoteka [JOK
peleHny 3aaaqy https://m.edsoo.ru/8a1480e2
KontponsHas padora mo Temam
62 "ITpaBHIIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. JIBH>KEeHMS MIIOCKOCTH"
63 [ToBTOpEeHmE, 0600IIECHNE, bu6muoreka [IOK

cucTtemaTu3anus 3Hanuil. Mizmepenue

https://m.edsoo.ru/8a148524




TCOMCTPHUICCKUX BCINYNH.
TpeyroapHUKH

[ToBTOpenue, 06001ICHNE,
64 cucTeMaTu3alys 3HaHuH.
[TapannenbHble U NEPICHIUKYIISPHBIE

IIPsIMBIC

but6mmoreka [IOK
https://m.edsoo.ru/8a148650

[ToBTOpEeHME, 0600IIECHUE,
cHCTeMaTH3alus 3HaHUM.

65 OKpy’>KHOCTb U KpYT.
I'eomeTprueckue OCTPOCHUS. Y TIIbI
B OKPY>KHOCTH

[ToBTOpEeHmE, 0600IIECHNE,
66 cucreMaru3anys 3Hanuii. BriicanHbie

Y OIIMCAHHBIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

67 Hrorosas kKoHTpoOJbHASA paboTa

but6mmoreka [IOK
https://m.edsoo.ru/8a148920

68 [ToBTOpeHnue, 06001ICHNE,

CUCTeMaTH3alus 3HaHUU

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

68







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsSIeMOro iy
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
6 I'eomeTtpus
Pacrio3naBaTh M3y4eHHBIE T€OMETPUYECKUE (DUTYPBI, OMPEIENATh HX
B3aUMHOE PACTOJOKECHHE, H300pakaTh T'E€OMETPUYECKHE (PUTYPHI,
6.1 BBITIOJIHSITh YEPTEKU MO YCIOBUIO 3anayu. M3mepsTh TuHEWHHbIE U
YIJIOBBIE BEJIMYUHBI. PemaTe 3a1a4n Ha BBIYKMCIICHUE JJIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenath TpyOyIO OLEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEAMETOB B
6.2 peanbHOM JKW3HHU, pa3MepoB NPHUPOAHBIX OOBEKTOB. Paszmmuartk
pa3Mepbl ITHX 00BEKTOB MO MOPSIKY BETUINHBI
6.3 Crpouth 4epTeKH K FT€OMETPUUECKHUM 3a/1a4aM
[Tonb30BaTbest MpU3HAKAMK PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BaTh
6.4 MIPU3HAKK U CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJIHbHUKOB MPU PEIICHUN
3a1a4
6.5 [IpoBomuTh  JIOTMYECKHE  pPACCYXKAEHHS  C  HMCIHOJb30BaHUEM
' TrE€OMETPUUYECKUX TEOPEM
[Tonb3oBatbest MpU3HaKaMu paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEIHMaHbI, MPOBEAEHHONW K THUIIOTEHY3€E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELHICHUU T€OMETPUUECKUX 3a]1a4
Onpenenars napawieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
6.7 oOpa3yeT ¢ HUMH cekymias. OnpenensaTh MapaieNbHOCTh NPSAMBIX C
' IIOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOU MPSAMOU IO TOYEK
JPYrou MpsMOi
6.8 Pemate 3aaun Ha kieTyaToit Oymare
- [IpoBOANTHL BBHIYMCICHUS M HAaXOOUTh YHUCIOBbIE U OYKBEHHBIE

3HA4YCHHUA YIJIOB B TCOMCTPHYCCKUX 3aaadax C HCIHOJIb30BAHHUCM




CyMMBI YTIJIOB TPEYTOJIbHUKOB U MHOTOYIOJBHHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpPU TEPECEUCHUU JIBYX MapAJUICTbHBIX MPSIMbIX

ceKyiel. Pemare mpakTHueckue 3a/1au Ha HaXOXJICHUE YTIIOB

6.10

Brnanetp MOHSATHEM TE€OMETPUUECKOTO MECTa TOYEK. YMETh
OTIpeAeIATh OWUCCEKTPUCY YINa W CEPEeIUHHBIA TEPIECHIUKYISAP K

OTpE3Ky KaK reOMETPUIECKHE MECTa TOYCK

6.11

@opMynHpOBaTh ONPEAEICHUS OKPYKHOCTHM M Kpyra, XOpAbl H
JMaMeTpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMH. YMETh

MPUMEHSITh 3TU CBOWMCTBA MIPU PEIICHUU 3a]a4

6.12

Bragets NOHATHEM ONHMCAHHOW OKOJIO TPEYTOJbHHUKA OKPYKHOCTH,
yMeTh HaxomuTh e& ueHtp. Ilomp3oBaTtbes QakTamMu O TOM, UYTO
OHMCCEKTPUCHI YTIIOB TPEYroJIbHUKA MEPECeKaloTCsl B OJHON TOUKE, U O
TOM, YTO CEPENMHHBbIE NEPIEHIUKYIAPHl K CTOPOHAM TPEYrOJbHUKA

MEPECEKAIOTCA B OJTHOM TOUKE

6.13

Biagers mnoHATHEM KacaTeIbHOM K OKPYXXHOCTH, II0JIb30BaThCs
TEOpEMO O TEPHECHAMKYISIPHOCTH KacaTellbHOM W  paauyca,

HpOBeI[éHHOFO K TOYKC KaCaHUA

6.14

ITons30BaThCS HpOCTGﬁMHMH rCOMCTPUYCCKUMU HCPABCHCTBAMU,

IIOHHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

[IpoBOANTH OCHOBHBIE TI'€OMETPUUECKHUE IOCTPOCHHUS C MOMOIIbIO

LUPKYJIS U JIMHEUKU

8 KVIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIC BHUbI IIGTLIpéXyl"O.]'II)HI/IKOB, uXx 3JIEMCHTHI,

MOJIb30BATHCS UX CBOMCTBAMH IpHu pCIICHUN I'COMCTPUUICCKHUX 3a/1av

6.2

IIpuMeHATH CBOMCTBA TOYKM IIEPECEUYCHUS MEIUaH TPEYroJIbHUKA

(TeHTpa Macc) B pelIeHUH 3a1a4

6.3

Biagers noHsTHEM CpeaHEH JMHUM TPEYroJIbHUKA W TpaIlCLUH,

NPUMEHITh HUX CBOICTBAa MpPHU pEHICHHH TEeOMETPUUYECKUX 3ajad.




[Tonp3oBatbes Teopemoit danieca U TeopeMold 0 MPONMOPLHOHATBHBIX

OTpEC3Kax, MPUMCHATD UX JJIS pCHICHUA NPAKTUYCCKUX 3a/1a4

6.4

[IpuMeHsATH NpHU3HAKU MMOAOOMS  TPEYrOJbHHUKOB B  PEIICHUH

reOMETPHUYCCKUX 3aaa4d

6.5

[Tonw3oBatbest Teopemoit [Tudaropa mis pemeHns TeOMETPUIECKUX U
IpakTU4Yeckux 3agad. CTpouTh MaTeMaTUUYECKyl0 MOJEIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JeNIaTh YepTEX U HaXOIUTh

COOTBCTCTBYIOIIHUC TJIMHBI

6.6

Bnagers moHATHAMU CHUHYCa, KOCHMHYCAa MW TaHI'CHCAa OCTpPOro yrija
IpsAMOYT'OJIBHOTO TPECYIroJbHUKA. Ilonp30BaThCsl 3THUMH IIOHATHAMU

I PCIICHUA MPAKTUYCCKUX 3a1ayd

6.7

Beruncnsate (pa3snudHBIME crioco0aMu) IUIOIMIAAs TPEYrojJbHUKA U
IJIOIIAd MHOTOYTOJBHBIX (QUryp (Moap3ysch, TAe HEOOXOIUMO,
KaJbKyIATOpOM). [IpUMEHSATh TOTyYCHHBIE YMEHHS B TPAKTHUYECKUX

3agadax

6.8

Bitagers NOHATUSAMY BIMCAaHHOTO U LICHTPAJIBHOIO yIila, UCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIVIaX, Yriax MEXIy XOpAaMHu (CEKyIIMMH) U
yrile MEXIy KacaTelbHOM M XOPAOW IIPU PELICHUH I€OMETPUYECKHUX

3a1a4

6.9

BJ'IaI[CTB IIOHATUEM OIIMCAHHOI'O IIeTBIpéxyl"O.]'IbHI/IKa, IPUMCHATH

CBOMCTBA OIUCAHHOTO YETBHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4

6.10

[IpuMeHATh TONy4YEHHBIE 3HAHUS HA TMpPaKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJENM JJIs 3a/lad peaIbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MNPUMEHEHHEM Toao0us U

TPUTOHOMETPHUH (TIOJIB3YSCh, TI€ HEOOXO0IUMO, KABKYISITOPOM)

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOJUTH C UX

MOMOUIBIO PA3IUYHbIE JIIEMEHTHI MPSMOYTOJIBHOTO TPEYroJIbHHUKA




(«pemieHue  MNpsAMOYTOJBHBIX  TPEYrolbHMKOB»). Haxomute  (c

MOMOUIBIO KaJIbKYJIATOPA) AJTUHBI U YIJIBI 17151 HETAOIMYHBIX 3HAYCHHM

6.2

ITonb3oBatbCst dopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKICHHUS COOTHOUICHHWH

MCKAY TPUTOHOMETPHUYCCKUMHU BCIIMUMHAMU

6.3

Hcnons3oBath TeOpemMbl CHHYCOB M KOCHUHYCOB [UISi HAXOXICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYroJbHUKA («PEIIEHUE TPEYrOJbHUKOBY),

MPUMEHSTh UX MPU PEIICHUN T€OMETPUUYECKHUX 3a]1au

6.4

Bnagerp moHATHSAMH TpeoOpa3oBaHUsA TMOJO0USA, COOTBETCTBEHHBIX
a7eMeHTOB TMOA00HBIX (uryp. Ilomb3oBaThCs CBOMCTBAMU TOI00US
MPOU3BOJBHBIX (DUTYP, YMETh BBIYHUCIATH JUIMHBI M HAXOAUTH YIJIbI Y
nono6ubIX Quryp. IlpuMeHaTs CBOICTBa MOAO0US B MPAKTHUYESCKHX
3aja4aX. YMeETh NPHBOIUTH IPUMEPbl IMOJOOHBIX (uryp B

OKpYIKaroIeM MHUpe

6.5

ITonp30BaThCS TCOpEMaMu O IIPOU3BCACHHUU OTPE3KOB XOpHA, O

MIPOM3BECHNN OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeabHOU

6.6

Ilonb30BaTbcst  BEKTOpaMH, IIOHUMAaTb KX TEOMETPUYECKUH U
(Gu3n4eckuii CMbICI, NPUMEHATh UX B PELIEHUH T€OMETPUYECKUX U
¢usnyeckux 3anad. IIpuMeHATh CKaIspHOE NPOU3BEIECHHE BEKTOPOB

Il HAXOKACHUA NJIMH U YI'JIOB

6.7

ITons30BaThCs MCTOAOM KOOpJAWHAT Ha IIJIOCKOCTHU, IPUMCHATH €TI0 B

pCeIICHUN T'COMCTPUUCCKUX U IMMPAKTHUYCCKUX 3a1a1

6.8

Brnagerp NOHATMSMHM — NPaBUIBHOIO  MHOTOYTOJIBHUKA,  JUIMHBI
OKPYKHOCTH, [UIMHBI JAYI'M OKPY>KHOCTH M paJUaHHON Mephl yria,
YMETh BBIYMCIATH IUIOWAAb Kpyra M ero uyactel. Ilpumensarts

MOJIYYCHHBIC YMCHUA B MPAKTUYCCKUX 3aaav4ax

6.9

HaxonuTe ocu MM EHTPBl CUMMETPUH (QUTYP, TPUMEHSATH ABHKCHHS

IUIOCKOCTH B MIPOCTEUIINX CIydasix

6.10

[IpumeHsTh TONyYEHHBbIE 3HAHUS HA [PaKTUKE — CTPOUTH
MaTeMaTUYeCKre MOJENH AJi 3aJay PealibHOW JKU3HU U TPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIICHUS C MPUMEHEHHEM Toao0us U

TPUTOHOMETpPUYECKUX  (DyHKIHMI  (MOJNB3ysICh, T/A€ HEOOXOAMMO,




KaJIbKYJISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
6 I'eomeTpus
Hauanbnubie nonatus reomerpun. Touka, npsimMas, OTpe30K, J1yd. Yron. Bugs
6.1 yrioB. BeprukanpHble W CcMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOT'OyTOJbHUK. [lapannenbHOCTh U NepIeHANKYISIPHOCTD MPSMBIX
6.2 Cummerpuunblie  ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
' IIprmepbl CHMMETPHUH B OKPYKAIOLIEM MUPE
63 OCHOBHBIE TIOCTPOECHHS C IOMOIIBIO LUPKYJIS U JIMHEHKU. TpeyroibHHK.
' BricoTa, Mmennana, OuccekTpuca, UX CBOMCTBA
64 PaBHOOepeHHBIT W paBHOCTOPOHHUM  TpEYyrojbHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBoiicTBa ¥ TpH3HAKKM PaBHOOEIPEHHOro TpeyroiabHUKa. [Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa 1 NPU3HAKU MapaJUIENbHbIX NpAMbIX. CyMMa YIJIOB TPEYrOJIbHUKA.
' Bremnue yribl TpeyrojabHHUKa
[IpsmoyronbHbI  TpeyroabHUK. (CBOHCTBO MeEIHMaHbl MPSIMOYTOJIBLHOIO
67 TpEyroJIbHUKa, MPOBEAEHHOM K TrunoreHyse. IIpu3Haku paBeHCTBa
' MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTroJIbHBIN TPEYrOJbHUK C YIJOM B
30°
HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYroJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa O OojbIieM yriae ¢ OOJbIIeH CTOpPOHE
TpeyrojbHuka. llepreHquKyisp 1 HakJIOHHas
6.9 I'eomerpuyeckoe Mecto TOYeK. buccekrpuca yrima W CEpeIUHHBIN
' MEPHEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK
OKpy’XHOCTb M Kpyr, XopJla W JuaMeTp, HUX CBoMcTBa. BzauMmHoe
6.10 pacrojoXKeHUE OKPY)KHOCTH U npsaMoi. KacarenbHas M cekymas K
OKPYKHOCTH
611 OxpykHOCTb, BHUCaHHas B yroj. BmucaHHas W omuMcaHHas OKPYXXHOCTH

TpEeYyrojbHUKa




8 KUIACC

Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUSA

6 I'eomeTpus

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA

6.2 [TpsiMoyronbHUK, pOMO, KBaJpaT, X MPU3HAKH U CBOKWCTBA

63 Tpanenusi, paBHOOOKas Tpamnenus, e€ CBOMCTBa U pu3Haku. [IpsmoyroabHas
' Tpaneuus

64 Meron yaBoenust Mmeauansl. LlenTpansHas cummerpus. Teopema Paneca u
' Teopema O MPONOPLUUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUY TPEYTOJbHKUKA U Tpaneluu. LleHTp Macc TpeyroibHUKa

6.6 [Togobue TpeyrodbHUKOB, KO3pdunueHt moaodus. Ilpusnakum mogoOus
' TpeyroasHUKOB. [IpMeneHne moqo0us Mpyu peleHN: MPAKTUIECKUX 3a1a4

6.7 @opmMynel AN TUIOMIAAM TPEYrojlbHHUKA, MapajjenorpaMma, pombda W
' Tpaneuuu

68 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIICHHE IUIOMIAACH
' moA0OHBIX PuUryp

6.9 Brruncnenue mioniagei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
' Oymare

- Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
' MIPAaKTUYECKHX 3a/1a4

CuHYC, KOCHHYC, TaHT€HC OCTpPOr0O yria IMPSAMOYIOJIBHOTO TPEYrOJbHHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKJIECTBO.  [pUrOHOMETPUUECKHE
¢dbynkuum yrios B 30°, 45° u 60°

- Brnucannesie W 1EHTpajbHBIE YIUIBI, YrOJ MEXIy KacaTelbHOW W XOpPAOM.
' VYTibl MEXAY XOpIaMU U CEKYLTUMU

6.13 Brniucannsie v onvcaHHbIE YETHIPEXYTOJIbHUKHI

6.14 B3anmHoe pacnonoxkeHue IBYX OKpyxHocTeld. KacaHnwe OKpyX HOCTEH.

OOu1re KacaTenbHBIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsiemMblii 3JIeMEHT COIePKAHUSA

6 I'eomeTpus
61 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. DOPMYIIbI IPUBEACHUS
Pemienue tpeyronbHukoB. Teopema KOCMHYCOB M Te€OpeMa CUHYCOB. Pelienue
6.2 MPaKTUYECKUX 3aJlad C HCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue moaoowus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpou3BeEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUN OTPE3KOB
' CEKyIINX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bextop, gmnuHa  (MOAynb) — BEKTOpa,  COHANpaBlEHHbIE  BEKTOPBI,
65 MIPOTUBOMOJIOKHO HANpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepalliy HaJl BeKTopamu. PaznokeHue BeKTopa mo AByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkaysspHOe NPOU3BEACHUE BEKTOPOB, MIPUMEHEHUE ISt
' HAXO0XACHUS JUIUH U YTJIOB
JlekapTOBBl KOOPAWHATHI HA MJIOCKOCTH. YPaBHEHUS MPAMON U OKPYKHOCTH B
6.7 KOOpJAMHATaX, IEPECEUCHNE OKPYKHOCTEH U MpsAMbIX. MeToJ KOOpJIUHAT U €ro
MIpUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJTbHUKH
6.9 Jlnuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BIYUCICHUE UIUH YT
' OKPYKHOCTEMN
6.10 [Imomane kpyra, cekTopa, CerMeHTa
611 JIBU>KeHHsS TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (31eMeHTapHbIe

npeactasienus). [lapamiensusiii nepenoc. [loBopor




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NMpoBePsSIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl OCHOBHOIO
o0uiero oopaszopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh MOHATHUSAMU: MHOXKECTBO, IIOAMHOKECTBO,
Olepanuy HaJ MHOXKECTBAMH; YMCHHME OIIEPUPOBATh MOHITHAMMU:
rpad, cBA3HBINH rpad, AepeBo, IMKI, NPUMEHATh UX IMPH PEIICHUH
3aJja4; YMEHUE UCIIOIb30BaTh IpapUUEcKoe MPeICTaBIEHUE MHOKECTB
JUIsL OTIMCAHMS PEAIbHBIX IIPOLIECCOB U SBJICHUH, IIPU PELICHUU 3a1ad

U3 IpYTux y4yeOHBIX MMPEIMETOB

YMeHue onepupoBarh MOHITUSIMH: ONpEIEICHHE, aKCHOMa, TEOpeMa,
JI0OKA3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, NPHUBOJUTH MNPUMEPhl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULTAHUA BBICKa3bIBAHUH

YMeHue onepupoBaTh MNOHATHSAMU: HATYpPAJIbHOE YHUCIO, IMPOCTOE U
COCTaBHOE YHCJIO, JEJIUMOCTh HATypaJIbHBIX 4YHUCEN, MPU3HAKU
NeIMMOCTH, LEJI0€ YHUCIIO, MOIYJbh 4YHCla, OOBIKHOBEHHAsl IpoOb U
JecsTuuHas Opo0b, CTAHJAPTHBINA BUJ YHCIA, PAallMOHAIBLHOE YHUCIO,
UppalMOHAIBHOE YHUCIO, apu(MeTHYecKUd KBaJIpaTHBIN KOPEHB;
YMEHUE BBIMOJHATH JCUCTBUS C  YWUCIAMU, CpPAaBHUBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIAa HA KOOPAMHATHOU
NpsIMOM, OKpPYIJIATH 4YHUCJIA; YMEHHE JelaThb NPUKUAKY U OLEHKY

pe3ynbTaTa BhIYUCICHUN

VYMeHHe onepupoBaTh MOHATHSIMHU: CTETIEHb C LENBIM ITOKa3aTeseM,
apu(pMETHYECKUI KBaJpaTHBII KOpEHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEHH
Oosbllle €IMHUIBI, YMEHHE BBIONHATH pPAcYEThl 1O (opMysam,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-pAllMOHATBHBIX BBIPOKEHUH U
BBIPQKEHUI ¢ KOPHSAMH, Pa30KEHHE MHOTOWJIEHAa HA MHOXXUTEINH, B
TOM 4HCJIE€ C HCHONb30BaHWEM (OPMYNT pPAa3HOCTH KBAaJgpaToB U

KBaJpara CyMMBbI U pa3HOCTH

YMenue ONCpUpOBaATh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHHUC C




OJIHOM TEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHUE pellaTh JMHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pALlMOHATIBHBIE YPABHEHUS C OAHON MEPEMEHHOM, CHUCTEMBI
IBYX JIMHEHHBIX YpaBHCHUH, JIMHEHWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM UYHCJIE€ IPU PELIEHUH 3a/1ad U3 APYTrux MpeaMeTOB
U TIPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUI HM300paKeHUS peLIeHUN

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMH: QYHKIUS, rpaduk QyHKIIUU, HYIU
byHKIUY, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HaUMCHbIIEE 3HAUCHHS
¢byHKIHY; yMeHHe OTIepUpPOBATH MOHITHSIMU: npsiMast
MPONOPIIMOHAILHOCTh, JTMHEWHAsT (YHKIUS, KBaJpaTHudHas (QyHKIIHS,
oOpaTHasi TPOMOPLUOHATBHOCTb, Mapaboia, Trumepoosna; yMmeHue
CTpouTh rpaduku GYHKIIUHA, KCTIOIB30BaTh TPadUKH ISl ONIPEACIICHHS
CBOWCTB IPOILIECCOB M 3aBUCHUMOCTEH, JJIsl PELICHHs 3a/ad U3 APYTHX
Y4eOHBIX TPEIMETOB M pPEaJbHON JKU3HH, YMCHHE BBIPAKATh

(dbopMynaMu 3aBHCUMOCTH MEKy BETUYUMHAMU

YMenue ONepUpoOBaThH MOHSATUSMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass M TeoMeTpuyeckass  NPOTPecCUd;  yMEHHUe
WCIOJIb30BaTh CBOMCTBA TOCIEAOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU PElIeHUH 3ajad, B TOM 4YHCIEe 3ajad U3 APYTUx

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHnue pemars 3aaud pasHbIX THUIIOB (B TOM YHCIIE HAa IPOLIEHTHI,
JIOJAM W YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
MOKYTIOK U yCITyT, HAJIOTH, 3a]]a4i U3 00JIaCTH YIpaBJIE€HUS JIUYHBIMU U
CeMEHHBIMU  (HMHAHCAMM); YMEHHE  COCTABIIATh  BBIPAKCHHUA,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI IO YCJIOBHUIO  3aJayH,
MCCIIeIOBaTh MOJYYCHHOE PEIICHUE W OICHHMBAThH IMPABIONOAOOHOCTD

MOJIYYEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh NOHATUAMHU: (UTYpA, TOUYKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPECHHBIH
U PABHOCTOPOHHUM TPEYTOJIbHUKH, IPSAMOYTOJbHBIM TPEYroJIbHUK,

MeiraHa, OUCCEKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTONbHHUK,




napajuieniorpaMM, pomM0O, TpSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTh, KPYT, KacaTelibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMmeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOM
XKU3HHM, Ha HAXOXJCHUE T€OMETPUUYECKUX BEIMYHUH C MPUMEHEHUEM

M3y4YEHHBIX CBOMCTB UTYp U (PaKTOB

10

YMeHHe omepupoBaTh TOHATHSMH: PABEHCTBO (HIYp, PaBEHCTBO
TPEYTrOJbHUKOB; MapajUIeIbHOCTh W TEPHEHIUKYISIPHOCTh TMPSMBIX,
yrod MEXIy TNpSAMBIMH, TEPIEeHAUKYISAp, HAKIOHHAS, TPOCKIHS,
nogobue ¢puryp, moo0HbIe TPEYTOIBHUKHA, CHMMETPHSI OTHOCUTEIILHO
TOYKH W TPSAMOW; YMEHHE DPACIO3HABaTh PAaBEHCTBO, CHMMETPHIO U
nogobue ¢uryp, napauieIbHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaroIeM MHUpe

11

YMeHue onepupoBaTh IMOHATUSAMM: JUIMHA, PpAaCCTOSIHUE, YTOJd
(BeMMuUMHA yIja, CUHYC U KOCHUHYC yIja TPEYroJbHUKA), IUIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKpPY)KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynabl TepuMeTpa U IUIOMIAAU
MHOTOYT'OJIbHUKOB, JIJMHBI OKPY)KHOCTH W IUIOIIAJM Kpyra, oObema
IIPSIMOYTOJIBHOTO TAapaJUIeNENUIENa; YMEHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHUKA,
teopemy Iludaropa, TpPUroOHOMETPHUECKHE COOTHOLICHHUS  JUIA

BBIYMCIICHUS JUTMH, PACCTOSTHUM, IITONIaaeH

12

YMenne wu300pakarb IUIOCKHE (QUTYpBI W HX KOMOHWHAIUH,
NPOCTPAHCTBEHHBbIE (UTYPBl OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB M  OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIU

CHUMBOJIbHOMY OIMIMCAHUTIO

13

YMenue onepupoBaTh MOHATHSAMHU:  TNPSAMOYTojbHash  cHUCTEMa
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOPA HA YHUCIIO, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHE HCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYrHMX Yy4eOHBIX

IIPEAMETOB U peajbHOM JKU3HU

14

YMeHue omnepupoBaTh IOHATUAMHU: CTOJIOMKOBBIE U  KPYTOBBIC
qUarpaMMbl, TaOnWIBl, cpeaHee — apudMeTHYecKoe, MeIuaHa,
HauOoJiplllee ¥ HAaUMEHbIIee 3HAYCHHUS, pa3Max YHCIOBOTO Habopa;

YMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBaTH M  MPeoOpa3oBHIBATH




MHpOpMAlLMIO, MPEJICTABICHHYI0 B Taliuuax M Ha JuarpaMmax,
OTPaKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKHU pEaJbHBIX IPOLECCOB U
ABJICHUH; yMEHUE paclo3HaBaTh M3MECHUUBBIC BEJIMYMHBI B

OKPY’KaIOIIeM MHpPE

15

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIH OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTAPHOE COOBITHE (PJIEMEHTApHBI HCXO.)
CIIy4allHOTO OIbITA, CIIy4ailHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HAXOAWTb BEPOATHOCTU CIY4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPIaHM30BAaHHOIO Iepedopa M ¢ HCIOJIb30BAaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH pPEATbHBIX
COOBITHM M SIBJIEHUI, MOHUMATh POJIb MPAKTHYECKH IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAlOIIEeM MHUPE M B JKU3HH;
3HAaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSIINN H3Y4EHHBIH METON JUIsl PELICHHS
3ala4¥, NPUBOJUTH NPUMEPBI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE BBIJAIOIIHECS  PE3YJbTaTHI,
IIOJIy4YEHHBIE B XOJ€ pa3BUTUSA MAaTEMaTUKU KaK HAayKH, NPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOMN

U BCEMUPHOU UCTOPUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUA

1 Yucna v BBIYUCIECHUS

1.1 Harypanbnbie u nensie yucna. [IpusHaku Je1MMOCTH LETbIX YUCEN

1 OOBIKHOBEHHBIE W JIECATHYHBIE  JpoOM,  TIPOLEHTH, OECKOHEYHBIC
' nepUOANYECKUE IpooH

13 Panmonaneupie uncia. ApudmMeTrudyeckue oOmepanud ¢ palroHaIbHBIMU
' YUCIaMHU

14 HevictBurensHple uyncia. ApupMETHYECKHE ONEpaluh C JIEHCTBUTEIHLHBIMU
' YyHCIIaMU

s [TpuOnkE€HHbIE BBIUMCICHUS, TMpaBUia OKPYIJICHUS, MPHUKUIKA W OIEHKa
' pe3ynbTarta BEIYUCICHUN

2 Anrebpanueckue BhIpaXKeHUs

2.1 BykBeHHBIE BBIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ uenbiM mokasareieM. CTeneHb C palUOHAIBHBIM IOKa3aTelieM.
. CaoiicTBa cTeneHn

2.3 MHorouneHsl

24 Anrebpanueckas 1poOb

5 s Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIIECHU. [HenictBus c
' apuQMeTHIECKUMU KOPHSIMH HATypaITbHOU CTCTICHH
3 VYpaBHEHUS U HEPABEHCTBA

- Llenbie u apoOHO-palMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. ypaBHEHUH

35 Llenbie u npoOHO-palioHaibHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemrenne TekCTOBLIX 3a1a4
4 UucnoBble NOCIIEI0BATEILHOCTH

4.1 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHUs MOCIIEA0BATEILHOCTEN

4.2 Apudmerndeckass M TeoMmerpuyeckas mporpeccuu. DopMmyna  CIOXKHBIX




MIPOLEHTOB

5 DyHKIUH
Oynknus, crnocoObl 3amanHus  GyHkumn. ['padux  dyakumm. OO6macTh
ompeiesieHUs 1 MHOXKeCTBO 3HaueHur ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (YHKIHH. MakCUMyMbl U
MUHUMYMBl (yHKIMH. Hanbosbinee M HauMeHbllee 3HAUeHUE (YHKIMM Ha
IPOMEXKYTKE
6 KoopaunaTe! Ha npsAMO# U MJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuK
7.3 MHOTroyrojapsHUKN
7.4 OKpYKHOCTb U KPYT
7.5 N3MepeHne reoMeTpruueCKUX BEJTMYNH
7.6 BexTops! Ha TII0CKOCTH
8 BepositTHOCTB U cTaThCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomMOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Artanacsh JI.C., byty3oB B.®., Kagomies C.b. u npyrue MaremaTuka.
['eometpusi: 7 - 9-e knaccol: 0a30BbIN YpOBEHb: yueOHUK; 14-€ uznanue,

nepepaboTaHHOE

METOINUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

bubmuoteka [IOK Axamemun Munnpocsemnienus: Poccun https://academy-

content.apkpro.ru/

Poccuiickas anekTpoHHas 1mkosa https://resh.edu.ru/
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