MUWHUCTEPCTBO NPOCBEIEHUA POCCUVICKOM ®EJIEPAIIIN

Komuter Tpouinkoro paiiona AJTaicKoro Kpasi o COUMaJIbHON MOJIUTHKE

MBOY "Beaosckag COHLI"

PACCMOTPEHO YTBEPXIEHO
Ha 3aCeaHuu Hupexkrop MbOY
IIEJarOTMYECKOTO COBETA "benoBckas cpenHss
[porokon Ne 2 ot «24» 001e00pasoBaTenbHas
aBrycra 2023r. nikoJa"

I'mymkosa M.A.

ITpuka3z Ne 86 ocH oT «25»
aBrycra 2023 r.

PABOYASA ITPOTPAMMA
(ID 719768)

yueOHoro kypca «I'eomerpus»

JUTs o0yuaromuxcs 7-9 kiaccoB

. Beaosckmnii 2023



MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[eOB IIKOJbHOW MAaTEMaTUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [|eHHOCTh M3ydeHusi TeOMETpUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCykJeHusT «OT TMPOTUBHOIO», OTJIWYaTh CBOWCTBa OT  MPHU3HAKOB,
dbopmyIHpoBaTh OOpPATHBIE YTBEPKIACHUS.

Btopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENICNIUTh TEOMETPUUYECKYIO (PUTYpy, OMHCATh CIOBAaMHU JAHHBIA YEPTEXK WU
PUCYHOK, HANTH IUIONMIaJb 36MEJIBLHOTO YUaCTKa, pACCYUTATh HEOOXOAUMYIO JIUHY
ONTOBOJIOKOHHOTO KaOeysi wiu TpeOdyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIUUCIUTENIbHAS JIMHUS B U3YUYEHUH T€OMETPHUHU.
[Ipu pemieHuu 3a7a4 MPAKTAYECKOTO XapakTepa OOYy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJICTU PEATbHBIX JKMU3HEHHBIX CHUTyallud, TPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATH aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTATA.

Kpaiine BaxHO NOMYEPKUBATH CBS3M TEOMETPUU C APYTHMMH y4EeOHBIMHU
peIMEeTaMi, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS T€OMETPUIECKUX (PUTYD
U TIOHATHUM, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (usuke u
TeXHUKE. OTH CBS3M Haubojee SApPKO BUIAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

Ocob6oe BHUMaHHE yaenseTcs: (OPMUPOBAHUIO TOTOBHOCTH OOYYaIOIIMXCS K
npodeCCUOHAILBHOMY  CaMOOIPEEIEHUI0 € YYETOM UX HWHJIUBUIYAIbHBIX
O0COOEHHOCTEM, 3aIIPOCOB IKOHOMUKH, CHIEIU(PUKHA SKOHOMUKH U PhIHKA TPya.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jeibl
comepxkanusi: «l'eomerpuueckue ¢Gurypel u UX CBOWCTBa», «M3mepeHue
FCOMETPUYECKUX  BEIUYUH», «JlekapToBbl KOOpAMHATHI Ha  IJIOCKOCTUY,
«Bekrtops», «/IBrxkenus miaockoctn», «IIpeodpasoBanus mo100us».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcsa 204 vaca: B 7 kjacce
— 68 vacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelno), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COAEPXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprtukaneHele M CMexHblEe yriael. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBIK LUPKYJS U JIMHEMKU. TpEeyrojabHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJLIENbHBIX MPAMBIX. CymMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYronbHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OoJbllel CTOPOHE TPEyroJibHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIoNoKEHUE OKPYKHOCTU U npsiMoi. KacarenbHas U cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapannenorpamm, ero npusHaku U cBoucrsa. HacTHble
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyronbHas Tparnenus.

Meron yaBoenuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeopeMa O MPONOPLIMOHATIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3pduiment mnomodus. I[lpusHaku momOOHs
TpeyroJibHUKOB. [IpuMeHenne noqo0ust npu peleHny NPakTUYeCKUX 3a/1ay.



CpoiicTBa miomaaei reomerpudeckux ¢uryp. Dopmynbl Ui IIIOLIAAN
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a]a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTJIbI, YrOJ MEXKIYy KacaTEIbHOW M XOPIOW.
Yrael  MEXIy ~ XOpJaMd W CeKyIIMMH. BrucaHHble ©  ONKCaHHBIC
4eThIpEXYroJbHUKU. B3aumHOe pacnosiokeHue AByX OKpyxHocted. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOpPMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHYeCKMX 3adad4 C MUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIAECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BeKTOpamMu. Pa3noskeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BekTopaMm. KoopaunaTel BekTopa. CkalsipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METOI KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa  OKpyxkHOCTHU. [I'pamycHas wu
paavaHHas Mepa yIyia, BBIUMCICHHE IUJIMH AYr OKpyxHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpuM GUryp (daemMeHTapHbIC
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKACHHUIO 3THUECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MAaTEMaTHUECKONM HayKd Kak cdepbl 4YenoBeuecKOon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (popMHpoOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeI0BeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTU COXPAaHHOCTH OKpYXalolleil cpenapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) ajanTanusi K U3MEHAIIMMCSH YCJOBHSIM COLMAJIBHON M NPHUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYHO  CUTYyallMl0, BOCHPHUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

9) npodeccoHaIbHAS MOATOTOBKA
TOTOBHOCTH K MPO(HECCHOHATIEHOMY CaMOONPEIEICHHUIO (B T. Y. MOBBIIICHNE
OCO3HAaHHOCTHU U CAMOCTOSITENIbHOCTH B TUTAHUPOBAHUU JIMUHBIX
po(heCcCHOHANBHBIX MEPCIEKTUB), TOCTPOSHUE UHIUBUYaTIbHON
o0OpazoBaTeabHO-TIPO(ECcCHOHATBEHON TPACKTOPHH.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue q1eiicTBUA:



BBISIBIIATh W XapaKTEPHU30BaTh CYIIECTBCHHBIE MPU3HAKA MAaTEMAaTHUYCCKHX
OOBEKTOB, TOHATHN, OTHOIICHWA MEXIy MOHATHSAMHU, (POpMYyIHpOBaATH
OTIpEJICICHUS] ~ TIOHATHM, YCTaHABIWBAaTh  CYIICCTBEHHBIA  IMPHU3HAK
KJIacCU(UKAIMK, OCHOBAaHUS IJsi OOOOINCHUS W CPaBHCHHS, KPHUTECPUH
MIPOBOIMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QopMyIupoBaTh ®  NPEOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIC;

BBISBJISITh ~ MAaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
npotuBopeursi B (akTax, JAaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;
JenaTh BBIBOJABI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa30OupaTh J10Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUU (TPSAMbBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4eCKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaun (CpaBHUBATHh HECKOJIBKO
BApUAHTOB pelICHUs, BBHIOMpaTh HauboJiee TOAXONAIMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNW WHCTPYMEHT TO3HAHUSA,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpPEUHE, MpPoOIemMy,
CaMOCTOATENIHO YCTAaHABJIMBATh HMCKOMOE H JlaHHOe, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIIMIO0, MHEHHE;

NPOBOJAUTH 1O CaMOCTOSTEIHHO COCTABJICHHOMY IUIAHY HECIIOKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE MO0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOIEHHSI W BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOTO HAOIIOACHUSI, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOLIECCA, a TAKXKE BBIJIBUTAThH
IPEINOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HH(POpPMAlMH, JIaHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a4a4u;

BBIOMpATh, AaHAJM3UPOBATh, CUCTEMATU3HPOBATh W HHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IMYHBIX BUAOB U (POPM IIPE/ICTABICHHUS,



BbIOUpaTh (GOpMy TpenCTaBiICHHUS HHPOPMAIMHM U HWIUTIOCTPUPOBATH
pemiaeMble 3a7aud CXeMaMH, JAMarpaMMaMd, WHOM Tpadukod U ux
KOMOMHAIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM [0 KPUTEPHUSIM, NPEAJI0KEHHBIM
YUUTENEM WIN CPOPMYIMPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTHBHbIe YHUBEPCAJIBHBIC yqeGHLIe IleﬁCTBI/ISI:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKICHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LETsIMU OOIIeHHUS], ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY 3pEHUS
B YCTHBIX UM MUCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS IO XOIy PELICHUS
3a7a4l, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YJIbTAT;

B X0JIe 00CYXJIE€HHs 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoOJeMBbl, perIaeMon 3aJauu, BbICKA3bIBaTh UECH, HAIICJICHHbIE HA MOUCK
peuIeHus, COIOCTaBIATH CBOM CYXKIEHUS C CYXICHHAMH JIPYTUX
YYaCTHUKOB JAMAJIora, OOHApPYKMBATh pa3lIMyue M CXOJACTBO MO3MULUN, B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEICTABIIATh pE3yNbTATHI peneHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOATEIBLHO BEIOMPATH (hOpMAT BBICTYILJICHUS
C Y4€TOM 3aja4 MPE3eHTAIMA U OCOOCHHOCTEN ay/IUTOPUH;

MMOHMMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U UHAUBUIYaTbHON
paboThI MpHU pelIeHNH YYeOHBIX MaTeMaTHYECKUX 3a/aY;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHON paboTbl, pacmpeneisTh BuAbl pabOT, JAOroBapUBaThCH,
o0CyXIaTh MPOIIeCC U Pe3yabTaT paboThl, 00001aTh MHEHNS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpynmoBbIX ¢Gopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIOJIHATH CBOIO YacTh pabOThI
U KOOPIMHHMpPOBAaTH CBOW JEWUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBAaTh KAaueCTBO CBOErO BKJIaJa B OOLIMH MPOAYKT IO KPHUTEPUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aITOPUTM pELICHHs 3aiaud (WM €ro
4acTh), BBIOMpATh CHOCOO pEIMICHUS C YYETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI PEIIEHUN ¢ YIETOM HOBOM MH(MOpPMAIIUH.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:

BJIAJIETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIiecca M pe3yibTaTa
peIlIeHnsT MaTeMaTHIECKOH 3a/1a4u;



e MPEABUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPY PELICHUY 3a7a4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATH COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH IIOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSICHATh NMPUUYUHBI JOCTH)KEHUS WM HEJOCTHKEHUS IIEJH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOydYalolmMiiCsi TMOJIYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (UTYpbI, OINPEAENATh UX
B3aMMHOE PaCIOJIOKEHUE, H300paxaTb TIEOMETPUYECKHE (DUTYpBI, BBINOIHATH
YEpTEeKU MO YCIOBUIO 3alaud. VI3MepsATh JIMHEWHbIE W YIJOBBIE BEIUYUHBI.
PemaTe 3a1aun Ha BBIYMCIEHUE AJIMH OTPE3KOB U BEJIMYKH YTJIOB.

JHenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH IPEIMETOB B
peaslbHOM KU3HU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3THX
OOBEKTOB IO MOPSAJIKY BETUUHHBI.

CTpouTh UEepPTEXH K TEOMETPUUECKUM 33]1a4aM.

[Tonbp30BaTbCAd NPHU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BaTh
IPU3HAKU M CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MIPU PEILICHUH 3ajau.

[IpoBOIUTE JOTMYECKHUE PACCYKIAEHUS C UCIOJIb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

[Tonb30oBaThCAd NpPHU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEJIWaHbl, MPOBEAEHHOW K  THUIIOTEHY3€  MPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIIEHUHA F€OMETPUYECKHX 3a/1a4.

Onpenensate nNapawiedbHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOPbIE 00pa3yeT
c HUMH cekymias. OnpenensaTh napauieIbHOCTh MPSMBIX C MMOMOIIbIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KjeT4aToi Oymare.

[TpoBOAUTH BBIUMCICHHUS U HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUCHUS
yIJOB B TEOMETPUYECKMX 3aJadyax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOT'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
NIEPECEUCHUH JABYX MapaJUIeNIbHBIX MPSAMBIX CceKylleil. Pemare npakTuueckue
3aJl1ayd Ha HaXO0XJICHHUE YIJIOB.

Brnanete NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMEThb ONPENENsITh
OMCCEKTPUCY yIila U CEPEIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKHE
MeCTa TOYEK.



@OopMyIMpPOBATh OMNpPEAEIEHUs OKPYKHOCTH M Kpyra, XOpJIbl U JUaMeTpa
OKPY’KHOCTH, TIOJIb30BATHCS UX CBOMCTBAMH. Y METh NPUMEHATH 3TU CBOWCTBA IPU
peleHny 3aaa4.

BiageTe NOHATHEM OINKMCAHHOM OKOJIO TPEYIrOJbHUKA OKPY)XKHOCTH, YMETh
HaxoauTh €€ LeHTp. [lonb3oBaThesl (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, MW O TOM, 4YTO CEpPEIVWHHBIC
NIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

BiageTs moHATHEM KacaTeJIbHOW K OKPYXKHOCTH, IOJIb30BAThCS TEOPEMOM O
NEPIEHANKYJIIPHOCTH KaCcaTeIbHOU U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMSL.

[lonp30BaThCA NPOCTEUIIMMHU F€OMETPUYECKUMHU HEPABEHCTBAMM, IIOHUMATh
WX TIPAKTHYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOILIBIO LIUPKYJIS U
JIMHEUKHU.

K koHmy oOyueHus B 8 kuacce o0OydaroIIMHCA MOJIYUYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
IIOJIB30BATHCS X CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKHM IEPECEUYEHMs] MEIWaH TPEyroJbpHUKa (LEHTpa
Macc) B PEIICHUH 3a]1ay.

Braners nmoHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W TPAaNEUud, NPUMEHATH
MX CBOMCTBA NpPHU pElIEHWH reoMeTrpuyeckux 3aznad. [lomp3oBarbes Teopemoi
dasieca ¥ TEOPEMOM O MPOIOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUs
IIPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKKU MOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUIECKUX
3a1ad.

[Tonb3oBaThess Teopemoir [ludaropa npns pemieHUss TE€OMETPUYECKUX U
npakTUYecKkux 3agad. CTpOUTh MaTEMaTHYECKYyI0 MOJEIb B MPAKTHYECKHX
3a/1a4ax, CaMOCTOSTEIBHO JEaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerp NOHATMAMM CHUHYyCa, KOCHMHYCA M TaHIE€HCAa OCTpPOro yria
MPSAMOYTOJIBHOTO TpeyroibHUKa. [101630BaThCs STUMH MOHATUIMU I PELICHUS
MIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbIiMUA crioco0aMu) IUIOUIaAb TPEYroJbHUKA U IJIOLIAAN
MHOTOYTOJIbHBIX ~ (puryp  (Ioyib3ysich, TJA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IprMEHATH MOyYEHHbIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Biagets NOHATHAMM BIHCAHHOIO W LEHTPAJIBHOIO YIJIA, HMCIOJIB30BAaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIJIaX MEXIy XOpJaMHU (CEeKYIIHMH) U yIiie MEXIY
KAacaTeJIbHOM U XOPAOU IPU PELICHUH T€OMETPUUYECKUX 3a1a4.

Biianerp MoHATHEM OINKMCAHHOTO YETHIPEXYTOJIBHUKA, IIPUMEHSTh CBOMCTBA
ONKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a]a4.



[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKUE
MOJEJIN JIJIS 3a/1a4 PEabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYUCICHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K xoniy oOyuenus B 9 kiacce oOydaronIuiicss MOJYYHUT CIIETYIOUTUE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI TMPSIMOYTOJBHOTO TPEYroibHUKA («peuieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISATOPA) JJIUMHBI
U YTJIbI JUTSl HeTAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs PopMysiaMH NPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJIECTBOM JIJII HAXOXKJIECHHSI COOTHOIICHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJINYMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3Iu4YHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOJbHUKOBY»), NPUMEHATh HUX MpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Brnagets moHsATHSMH  npeoOpa3oBaHMS — MOJO0OMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, ymeTh BBIUMCIATH JUIMHBI W HAXOAUTh YIJIBI Yy TMOAOOHBIX (GUryp.
[IpuMeHsATh CBOWMCTBA MOAOOMS B MPAKTUYECKUX 3ajadax. YMEThb HPUBOIUTH
IpUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOILIEM MHUPE.

[Tosp30BaTECSA TEOPEMAMU O NMPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAMH, MOHUMATh MX TEOMETPUUECKHN M (DU3NUECKUN
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUYECKUX U (DU3MYECKUX 3aj]ad.
[TpuMeHsTh CKalIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonb30BaTbCd METOJOM KOOPAMHAT HAa IUIOCKOCTH, INPUMEHSATH €ro B
PELIEHNH N'€OMETPUUYECKUX U TPAKTUYECKUX 3a]a4.

Bnanets MOHATUSIMM MPABUIBHOTO MHOTOYTOJIBHHMKA, JIJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH IJIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (Wi TEHTPBI) CUMMETPUH (PUTYp, TPUMEHSTH IBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJENH U1 3a/1a4 PEATbHOM KU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (TOJB3YSICh, TIE
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acos

dueKkTpoHHbIe (LM (POBbLIE)

Ne ni/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC Pecypchl
padoTshI
[Ipocreiimue reomeTpuueckue GUrypsl u
1 Hf cBorictBa. M3me epHI/Ie reOMS; I/I}‘,-II:;CKI/IX 14 bubmmorexa [JOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnunoreka LIOK
2 T 22 1
PEYTOILHHIH https://m.edsoo.ru/7f415e2e
3 [TapannensHble NpsiMbIE, CyMMa yTII0B 14 1 bubnnoreka [JOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
S TosTopenne, 06odmenue snanmii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanyecTBo 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE pecypChl
padoTshI
N bubnuorexa [JOK
4 12 1
CTRIPEXYTOTLHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX, MOA00HBIE 15 1 bubmorexa LIOK
POTIOPHL P » 1OA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Imomane. HaxoxaeHue momanei
Tpe mOJ)III,HHKOB u f\l/IHOFO OJiIIjHHI)IX ¢bur 14 1 bubmmorexa [JOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
Teopema [Tudaropa u Havana 10 1 bubnnorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincanusie n
OIIMCAHHBIEC YETBIPEXYTOJIbHUKH. 13 1 bubmmnoreka HOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubmmoteka IIOK
Hosropene, oboduienne snanuii 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTshI
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 bubnuoreka [IOK
CUHYCOB. PellieHne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 OKPY>KHOCTH | TUIOIIA/Ib Kpyra 8 bubmorexa HOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmoreka [IOK
6 6
JlpmKeHIs IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 7 5 bubnnorexka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

[Ipocrteiimme reoMeTpruuecKrue 0ObEKThI

MHOFOYFOJ’IBHI/IK, JJOMaHas

CMexXHbIE U BEPTUKAJIbHBIE YIJIbI

CMeXHBIC U BCPTUKAJIBHBIC YIJIbI

CMexXHbIE U BEPTUKAJIbHBIE YIJIbI

CMeXHBIC U BCPTUKAJIBHBIC YIJIbI

0O N O 0o A WO DN PP

CMeXHbIE U BEPTUKAJIbHBIE YIJIbI

CMeXHBIC U BCPTUKAJIbHBIC YTJIbI

L

©

H3mMepeHnne IMHENHBIX U YIII0BbIX BEIUYHUH,
BBIYMCIIEHUE OTPE3KOB U YIJIOB

|

10

11

H3mepeHnne TMHENHBIX U YIII0BbIX BEIUYUH,
BBIYMCIIEHHE OTPE3KOB U YIJIOB

I/I3MepeHHe JIMHENHBIX U YTIJIOBBIX BCJIMYHH,
BBIYUCJICHUC OTPE3KOB U YI'JIOB

12

H3mepenne TMHENHBIX U YIII0BbIX BEIUYUH,
BBIYMCIIEHHE OTPE3KOB U YIJIOB

13

14

[Tepumerp u momaab GUryp, COCTaBICHHBIX U3
IIPSIMOYTOJIBHUKOB

[lepumeTtp u miomane GUryp, COCTaBICHHBIX U3
IPSMOYTOJIbHUKOB

15

[ToHsiTHE O paBHBIX TPEYrOJIbHUKAX U MIEPBUYHBIE
MIPEICTABJICHHS O PaBHBIX (PUrypax




16 Tpu npru3HaKa paBeHCTBA TPEYTrOJILHUKOB 1

17 Tpu npu3HaKa paBeHCTBA TPEYTrOJIBHUKOB 1

18 Tpu npu3HaKa paBeHCTBA TPEYTrOJILHUKOB 1

19 Tpu npu3HaKa paBeHCTBA TPEYTrOJILHUKOB 1

20 Tpu npu3HaKa paBeHCTBA TPEYTrOJIBHUKOB 1

21 Tpu npu3HaKa paBeHCTBA TPEYTrOJILHUKOB 1

99 [Tpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX 1
TPEYroJbHUKOB

93 [Ipu3Haku paBeHCTBA MPSMOYTOIBHBIX 1
TPEYrOJbHUKOB

24 CBoiicTBO MeuaHbl NPSIMOYTOJIBHOIO 1
TPEYroJbHUKA, MPOBEAEHHON K THIIOTCHY3€E

o5 CBoiicTBO MeMaHbl NPSIMOYTOJIBHOIO 1
TPEYrojbHUKA, IPOBEAEHHON K TMIIOTEHY3€e

26 PaBHOOeIpeHHBIE U PABHOCTOPOHHUE TPEYTOIBHUKH 1

97 [Tpu3Haku u cBOMCTBa paBHOOEPEHHOTO 1
TPEyroJbHUKa

28 [Ipu3Haku u cBOMCTBAa paBHOOEAPEHHOTO 1
TPEyrojJbHUKa

29 [Ipu3Haku u cBOMCTBAa paBHOOEIPEHHOTO 1
TPEyroJbHUKA

30 HepasencrBa B reomerpun 1

31 HepaBencTBa B reomeTpuu 1

32 HepasencrBa B reomerpun 1

33 HepaBencTBa B reomeTpuu 1

34 [IpssMOyroIBbHBIN TPEYTOJIBHUK C YoM B 30° 1

35 [IpssMOYTONIBHBIN TPEYTOJIBHUK C yIiioM B 30° 1




36

KonTtponsHas padora no teme "TpeyronsHukn"

37 [TapannenpHbIC PSMBIC, UX CBOMCTBA
38 [Tareiit moctynat EBkinaga
Haxkpect nexamue, COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC ITPU 1
nepeceyeHUH MapaIeIbHBIX MPSMBIX CEKYIIEH
Haxkpect nexaiue, COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHUE YTIIbI, 00pa30BaHHbIE IPU 1
nepeceyeHH MapauIeIbHBIX MPSMBIX CEKYIIEH
Haxkpect nexaiue, COOTBETCTBEHHBIE U
41 OJIHOCTOPOHHUE YTIIbI, 00pa30BaHHBIE MIPU 1
NepPEeCeYCHUH MapalIeIbHBIX MPSIMBIX CEKYIIeH
Haxpecr nexariye, COOTBETCTBEHHBIE U
42 OJIHOCTOPOHHUE YTIJIbI, 00pa30BaHHbIE IPU 1
NePEeCeYCHUH MapalIeIbHBIX MPSIMBIX CEKYIIeH
Haxpecr nexariye, COOTBETCTBEHHBIE U
43 OJIHOCTOPOHHHUE YTJIbI, 00pa30BaHHBIC MPHU 1
nepeceueHH MapaIeIbHBIX MPSMBIX CEKYIIEH
[Tpu3Hak napaniesbHOCTH NPSAMBIX Yepes
44 PaBEHCTBO PACCTOSHUM OT TOYEK OJAHOM MPSIMOM 110 1
BTOPOU MPSIMOK
[Tpu3Hak napaniesbHOCTH NPSAMBIX Yepes
45 PaBEHCTBO PACCTOSTHUI OT TOYEK OJIHOM MPSAMOU 10 1
BTOPOU NPSIMOK
46 CymMa yTIIoB TpEyroJIbHHUKA 1
47 CymMa yriioB TpeyroJbHHUKa 1
48 Buewnue yriel TpeyrojapHuKa 1
49 Bremnue yrisl TpeyrojibHHUKa 1




50 KonTtponsHas padora no teme "[lapamiensHbie 1
NpsIMbIE, CyMMa yTJI0B TPEYTroJbHUKA"

o1 OKpy’>KHOCTb, XOpAbI U TUAMETP, UX CBOMCTBA 1

52 KacarenbHast K OKpY>KHOCTH 1

53 OKpyXHOCTb, BIIUCAHHAS B YTOJI 1

54 OKpYyXHOCTb, BIIICAaHHAs B YTOJ 1

55 [Tonsarue o I'MT, npumenenue B 3a1agax 1

56 [Tonsitue o 'MT, npuMmeHeHHe B 3a1a4ax 1

57 buccektpuca u cepeTMHHBIN MEPIICHAUKYISIP KaK 1
TEOMETPHUYECKHE MECTA TOUYCK

58 OKpy»XHOCTb, OIIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1

59 OKpy’KHOCTb, OIIMCAHHAsL OKOJIO TPEYIOJIbHUKA 1

60 OKpYXHOCTb, BIIUCAHHAS B TPEYTOJILHUK 1

61 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK 1

62 [Ipocreiinue 3a1a4u Ha MOCTPOCHHE 1

63 [Tpocreiimue 3aaun Ha IOCTPOEHUE 1

64 KonTpomabHas pabora no teme "OKpy>KHOCTb U 1
kpyr. ['eomerpuyeckue noctpoeHus"

65 [ToBTOpenue n 06001IeHNE 3HAHUI OCHOBHBIX 1
MOHATUN U METOLOB Kypca 7 Kiracca

66 Hrorosas KOHTpOJIbHAS paboTa 1

67 [ToBTOpeHue u 060061IeHNE 3HAHUI OCHOBHBIX 1
MIOHATUM M METOJIOB Kypca 7 Kilacca

68 [ToBTOpenue u 0000IIeHNE 3HAHUN OCHOBHBIX 1
MOHATHN U METOJOB Kypca 7 Kitacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoTsl
[TapannenorpaMm, ero Nnpu3HaKu U CBOMCTBA
[TapannenorpaMm, ero Nnpu3HaKku U CBOMCTBA
3 [Tapannenorpamm, ero Npu3Haku U CBOMCTBA
YacTHble caydyau napauiesiorpaMMoB
4 (MpAMOYTOJILHUK, pOMO, KBaJIpaT), X MPU3HAKU U 1
CBOICTBa
YacTtHble ciyyau napasuieIorpaMMoB
3) (mpsAMOYTOJIbHUK, pOMO, KBaJipaT), X MPU3HAKU U 1
CBOICTBa
YacTtHble ciyyau napasuieIorpaMMoB
6 (MpsAAMOYTOJILHUK, pOMO, KBaJipaT), UX MPU3HAKU U 1
CBOMCTBA
7 Tpanenus 1
PaBHOOOKas 1 IpsIMOYTOJIbHAS TPAELIUU 1
9 PaBHOOOKast ¥ IpSIMOYTOJIbHAS TpaNelun 1
10 MeTton yIBOEHMSI MEIUAHBI 1
11 [lenTpanpHas cuMMeTpus 1
12 KonTtponbHas pabora o Teme 1 1
"YeTplpéXyroabHUKN"
13 Teopema ®aneca u TeopeMa 0 NPOMOPIIUOHATIBHBIX 1
OTpe3Kax
14 CpenHsist TMHUSA TPEyrojbHUKA
15 CpenHsist TUHUS TPEYroJbHUKA




16 Tpanenus, e€ cpenHss IUHUAA 1

17 Tpanenus, e€ cpeaHss TUHUS 1

18 [IponoprroHanbHbIE OTPE3KH 1

19 [IponoprroHanbHbIE OTPE3KH 1

20 LleHTp Macc B TPEYroJbHUKE 1

21 [TooOHBIE TPEYTOIBHUKH 1

22 Tpu npusHaKa nMogo0us TPEYroJIbHUKOB 1

23 Tpu npusHaka noo0us TPEYTrOJIbHUKOB 1

24 Tpu npusHaka nogo0us TPEYTroJIbHUKOB 1

25 Tpu npusHaka noo0us TPEYTrOJIbHUKOB 1

26 [TpumeHeHre OJ00MS TP PEIICHUH TIPAKTUYCCKUX 1
3a1a4

97 KonTtponpsHas padora no teme "I[logobnbIe 1
TPEYroJbHUKU"

28 CoiicTBa TuIomaael reoMeTpuIecKix GUryp 1

29 DopMyIibl I TUIOIAAN TPEYTrOJIbHUKA, 1
napasenorpaMmma

30 DopMyITBI TS TUTOIIAAHN TPEYTOJILHUKA, 1
napauenorpaMmma

31 DopMyIibl IS TUIOIAAN TPEYTrOJIbHUKA, 1
napaenorpaMmma

39 DopMyIibl UIs TUIOIMAAN TPEYTrOJIbHUKA, 1
napasenorpaMmma

33 DopMyITBl TS TUTOIIAAHN TPEYTOJIFHUKA, 1
napaienorpaMmma

34 Brruncnenue miomazaei cIoKHbIX GUTyp

35 [Tnomanu ¢puryp Ha KiaeTdaTon Oymare




36 [Mnomaau momgo6HBIX puryp 1

37 [Tnomaau mogo0HBIX HUryp 1

38 3agauu ¢ MPaKTHYECKUM COJIEPKaHHEM 1

39 3agauu ¢ MPaKTHUYECKUM COJIEPKaHHEM 1

40 Pemmenue 3a1a4 ¢ moMoIis0 MeTo1a 1
BCIIOMOTaTeNIbHOM ITOMaau

41 KonTpomnpHas padora o Teme "Tlhiomans" 1

42 Teopema [Tudaropa u e€ npuMeHeHHE 1

43 Teopema [Tudaropa u e€ npumeHeHME 1

44 Teopema [Tudaropa u e€ npuMeHeHHE 1

45 Teopema [Tudaropa u e€ npumeHeHME 1

46 Teopema [Tudaropa u e€ npuMeHeHHE 1
Omnpenenenne TPUTOHOMETPUIECCKUX (PYHKITHIA

47 OCTPOTO yriia MpsSMOYTOJIbHOTO TPEYroJbHUKA, 1
TPUTOHOMETPUUYECKHE COOTHOIICHUS B
IPSMOYTOJIBHOM TPEYTOJIbHUKE

48 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO

49 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

51 Konrtponsnas padora no reme "Teopema ITudaropa 1
Y HavaJia TpUronoMeTpun’

59 Brincannble U IeHTpabHBIE YIIIbI, YTOJI MEXTY 1
KacaTeJIbHON M XOpa0ii

53 BrivcanHple 1 IEHTpABHBIE YTIIBI, YTOI MEXTY 1
KacaTeJIbHOU U XOpAOon

54 Brincansble ¥ IEHTpaJIbHBIE YTIIBI, YTOJ MEXIY 1

KacaTeJIbHON U XOpAOoH




55

Yrael Mexay XOpAaMU U CEKYLLIMMU

56 VYTIIBI MEXIY XOpJaMU U CEKYIIIUMH

57 BriricaHHbIE M ONIMCAHHBIE YETBIPEXYTONBHUKH, HX 1
MIPU3HAKU U CBOWCTBA

58 BriricaHHbIE U OTIMICAHHBIC YETBIPEXYTOIBHUKH, HX 1
MPU3HAKU U CBOWCTBA

59 Brincannbie 1 onucaHHble YETHIPEXYTOIBHUKH, UX 1
MPU3HAKU U CBOWCTBA
IIprmeHeHre CBOMCTB BIIUCAHHBIX M OMMCAHHBIX

60 YEeThIPEXYTOJIILHUKOB MPH PEIICHUN 1
FeOMETPUUECKUX 3aa4
[IpumeneHne CBOMCTB BIIMCAHHBIX U OMMCAHHBIX

61 YEeTBIPEXYTOJIBHUKOB IIPH PEIIEHUN 1
TEOMETPHUYCCKUX 3aa4

62 B3aumHoOe pacronoxeHune IByX OKPYKHOCTEH, 1
oO11re KacaTeabHbIe

63 Kacanue okpyxHOCTEM 1
Kontponbnas padota o Teme "Yrisl B

64 OKPY’KHOCTH. BrircanHble 1 ONIMCaHHbIE 1
YEeThIPEXYTrOJIbHUKH"

65 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypCOB 1
7 u 8 Kj1accoB, 0000IIIeHNE 3HAHUI

66 [ToBTOpEHNE OCHOBHBIX MOHSATUI M METOJIOB KYpCOB 1
7 u 8 xi1accoB, 0000IIIeHHE 3HAHUIT

67 Hrorosast koHTpOIBHAS paboTa 1

68 [ToBTOpEHUE OCHOBHBIX MOHSATUH U METOJOB KYPCOB 1
7 1 8 xi1accoB, 0000IIIeHNE 3HAHUIT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoTsl
1 OrnpesesieHre TPUTOHOMETPUIESCKUX (hYHKITHMA 1
yrioB ot 0° o 180°
2 DopMyIbl IPUBEICHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1
6 Teopema cuHycOB 1
7 Teopema cuHycoOB 1
8 Teopema cuHycOB 1
9 Haxoxnenne 1JimH CTOPOH M BETUYMH YTJIOB 1
TPEYroJbHUKOB
10 Pemenune TpeyronbHUKOB 1
11 Pemenue TpeyroabHUKOB 1
12 Pemenue TpeyroabHUKOB 1
13 Pemenue TpeyroabHUKOB 1
14 [IpakTHyeckoe MpUMEHEHNE TEOPEM CHHYCOB H 1
KOCHHYCOB
15 [IpakTHyeckoe NpUMEHEHNE TEOPEM CHUHYCOB U 1
KOCHHYCOB
16 KonTtponbHas padora no teme "Pemenne 1 1
TPEYroJIbHUKOB"
17 [TonsiTue o mpeoOpa3zoBaHUM MOA0OUS
18 CoOTBeTCTBEHHBIE HJIEMEHTHI MTOI00HBIX (PUTYD




19

CoOTBETCTBEHHBIE HJIEMEHTHI MTOI00HBIX (PUTYp

Teopema o mpou3BeIeHUU OTPE3KOB XOPJI, TeopemMa

20 0 MPOU3BEACHUHN OTPE3KOB CEKYIINX, TEOpEMA O
KBaJpaTe KacaTeJIbHOU
Teopema o mpou3BeIeHUU OTPE3KOB XOPJI, TeopemMa

21 0 NMPOU3BEACHUH OTPE3KOB CEKYIINX, TEOpeMa O
KBaJipaTe KacaTeabHOU
Teopema o Ipou3BeIEHUU OTPE3IKOB XOPJI, TeOpeMa

22 0 MPOU3BEACHUH OTPE3KOB CEKYIINX, TEOpeMa O
KBaJipaTe KacaTeabHOU

93 [IpumeHeHHE TeOpeM B PEIICHIUH T€OMETPHUICCKIX
3a1a4y

24 [IpuMmeHeHne TeopeM B PEIIEHUH T€OMETPUUECKUX
3a1a4y

o5 [IpuMmeHeHue TeopeM B PEIIEHUH T€OMETPUUECKUX
3a/1a4y
KonTponshnas pabora no teme "[IpeobpazoBanue

26 no1o6ust. MeTpuyecKkue COOTHOIICHHS B
OKpYy>kHOCTH"

97 Ornpenenenue BeKTOpoB. Pu3nUecKuii u
TEOMETPHUYSCKUN CMBICT BEKTOPOB

98 CrnosxeHure U BBIYUTaHHE BEKTOPOB, YMHOKECHHE
BEKTOpA Ha YHCIIO

29 CrnoxeHre ¥ BEIMUTAHHE BEKTOPOB, YMHOKCHHE
BEKTOpa Ha YHCIIO

30 CrnosxeHue ¥ BBIYUTAaHHE BEKTOPOB, YMHOKCHHE
BEKTOpa Ha YHCIIO

31 Paznoxxenue BeKTopa 1o IByM HEKOJUTHHEAPHBIM




BEKTOPaM

32 Koopaunatel BekTopa 1

33 CkansipHoe MpOU3BEJICHUE BEKTOPOB, €T0 1
MPUMEHEHHUE Ui HaX0XICHUS UIMH U YTIIOB

34 CkansipHoe MpOu3BEJICHUE BEKTOPOB, €T0 1
MPUMEHEHHUE JJI1 HAXO0XICHUS JUTUH U YTIIOB

35 Pemenue 3a1ay ¢ mMOMOIIBI0 BEKTOPOB 1

36 Pemenue 3a1a4 ¢ TOMOIIBIO0 BEKTOPOB 1

37 [IpuMeHeHre BEKTOPOB ISl pelieHus 3a/1a4 (PU3UKH 1

38 KonTpomnpHas padora o Teme "Bektopsr"” 1

39 JlexapTOBBI KOOPAMHATHI TOYEK Ha TIOCKOCTH 1

40 YpaBHEHHE MPSMOIA 1

41 YpaBHeHHE NPAMON 1

42 YpaBHEHHE OKPYKHOCTHU 1

43 KoopauHaTs! Touek niepecedeHus OKPYKHOCTH U 1
IPSAMOi

44 €TOJ1 KOOPJAMHAT IIPU PEIICHUU T€OMETPUIECKUX 1
M
3a/1a4, MPaKTUYECKUX 3324

45 MeTo1 KOOpAWHAT TIPH PEIICHUN T€OMETPUICCKUX 1
3a/1a4, MPaKTUYECKUX 3a/a4

46 MeTo1 KOOpAWHAT TIPH PEIICHUN TE€OMETPUICCKUX 1
3aj1a4, MPaKTHYECKUX 3374

47 KonTtponbHas pabora no Teme "JlekapTOBbI 1
KOOPJIMHATHI Ha TIOCKOCTH"

48 [TpaBHIIbHBIC MHOTOYTOJILHUKH, BEIYHCIICHUE HX 1
HIIEMEHTOB

49 Ywucrno w. J[imiHa OKpY»KHOCTH 1




50 Uucno w. J[nmrHa OKpy»)KHOCTH 1
51 JlnvuHa 1yTH OKpY>KHOCTH 1
52 Panuannas mepa yria 1
53 Ilnomane kpyra, cekropa, cCerMeHTa 1
54 [Tnomane Kpyra, cCeKTOopa, CerMEeHTa 1
55 [Tnomane kpyra, cekTopa, CerMmeHTa 1
56 [NousATHE O ABMIKEHUH IUIOCKOCTH 1
57 [TapamiensHbIN IEPEHOC, TOBOPOT 1
58 [TapaieapHBIN IEPEHOC, TOBOPOT 1
59 [TapannensHbIN IEPEHOC, TOBOPOT 1
60 [TapaieapHBIN IEPEHOC, TOBOPOT 1
61 [IprMeHeHne NBUKEHUI ITPU PELICHUH 3a1a4 1
KoHnTtposbHas padora mo Temam "[IpaBunbHbie
62 MHOTOYroJbHUKHA. OKpYKHOCTb. J{BH>KEHUS 1
MJI0CKOCTH"
[ToBTOpenwue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH.
63 H3mepeHne reoMeTpu4ecKiuX BEITUYHH. 1
TpeyrojibHUKU
64 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM. 1
[TapannensHbie U EPIICHIUKYISIPHBIC TPSIMbIE
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM.
65 OKpyXHOCTb U KpYT. [ eomeTpruecKkue nocTpoeHusl. 1
VYTrbl B OKpYKHOCTH
[ToBTOpeHue, 06001IeHNE, CCTeMaTU3allus 3HAHUA.
66 BnrcanHbIe M ONMCaHHBIE OKPYKHOCTH 1
MHOTOYTOJIbHIKOB
67 Hrorosast KOHTpoJIbHASA paboTa 1




68 [ToBTOpeHUe, 06001IEeHNE, CHCTEeMAaTH3aIUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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