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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma o npeamery «I'eomerpus» B 7-9 kitaccax
MBOY «COHI Ne 2 ¢ kaJeTCKUMU KJIaCCaMM» COCTaBJICHA U PEan3yeTcs
MOJTHOCTBIO B cooTBeTcTBUM ¢ DPII o npeamety «I'eomerpusi» st 7-9
KJIACCOB.

['eomeTpus Kak OAWH U3 OCHOBHBIX Pa3/I€JIOB IIKOJbHOW MATEMATHUKH,

UMEIOIINIA CBOEH 1eNIbl0 00ECHEeYUTh H3YYEHUE CBOMCTB U Pa3MepoB
buryp, uX OTHOIIEHHH U B3aMMHOE pACIIOJIOXKEHUE, OMHUpAETCA Ha
JIOTUYECKYIO, TOKA3aTeIbHYI0 JUHUIO. L[eHHOCTh M3ydeHHs reOMEeTpUH Ha
YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs 3aKJIIOYaeTCs B TOM, 4YTO
OOy4YaroNIMiiCsl yUYUTCA NMPOBOAUTH JI0KA3aTEIbHBIE PACCYKICHUS, CTPOUTD
JIOTUYECKUE YMO3AKIIOUEHUS, JI0Ka3blBATh HWCTUHHBIC YTBEPXKACHUS H
CTPOUTH KOHTPOPUMEPHI K JOXKHBIM, MPOBOAUTH PACCYKICHUS «OT
IPOTUBHOIO», OTJIMYaTh CBOWCTBA OT MPU3HAKOB, (OPMYIUPOBATH
oOpaTHbIEC YTBEPKIICHHUS.

BTopoii nenpro u3ydyeHnss FEOMETPUH SBIISIETCS] UCIIOJIB30BAHUE €€ KaK
WHCTPYMEHTA NPU PEIIEHUN KaK MAaTEeMaTUYECKUX, TaK M MPAKTUYECKHUX
3a/1a4, BCTpPEYAIOIIUXCS B peanbHOM >ku3HU. OOyyaromuiics HOJIKEH
HAyYUTHCSl OIPEACIUTh TE€OMETPUUYECKYI0 (QUIypy, oOmUcaTh CIIOBAMH
JAHHBIA YepTEX WIM PUCYHOK, HAWTHU IUIOMAAb 3€MEIBHOTO YYacTKa,
paccuuTaTh HEOOXOAUMYIO JJIMHY ONTOBOJOKOHHOTO KaOens WiH
TpeOyemble pa3Mepbl rapaxa Al aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTENbHAS JUHUSA B WM3y4YeHHH TeomeTpuu. Ilpu pernieHuun
3alady  MPAKTHUYECKOro XapakTepa OOydYalolIMiCs YYHUTCS CTPOUTH
MaTeMaTUYECKHE MOJIETU PEAbHBIX JKM3HEHHBIX CHUTYallMi, MPOBOIUTH
BBIYMCJIEHUS U OLICHUBATH aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTaTA.

KpaiiHe BaxXHO MNOMYEPKHMBATH CBSI3M TEOMETPHUM C JAPYTUMH
y4eOHbIMU TpEAMETaMU, MOTUBHPOBATh HCMOJIB30BATH ONPEACICHUS
reoMeTpudyeckux ¢Guryp W TOHSTUM, JAEMOHCTPUPOBATh TNPUMEHEHUE
MOJIYYCHHBIX YMEHUHU B (DU3UKE W TEXHUKE. DTH CBSI3U HamOoJiee SPKO
BUIHBI B Temax «Bektope», «TpUroOHOMETpUYECKHUE COOTHOILICHHS,
«Meton koopauHat» u «Teopema ITudaropay.

VYueOnsii kypc «l'eoMeTpusi» BKIIIOYAET CIEAYIOIIME OCHOBHBIE
pasnensl  coiepkanus: «['eomeTpuueckue QUTYpBI M HX CBOWCTBaY,
«3MepeHne reoMeTpuYecKuX BEIHYHMH», «JleKapTOBbI KOOpIMHATHI Ha
miockoctn», «Bektopw», «/IBmwkenus minockoctuy, «lIpeoOpazoBanus
MOI00US.



Ha m3yuenue yueOHoro Kypca «I'eomerpusi» orBogutcs 204 yaca: B 7
Kj1acce — 68 yacoB (2 yaca B Henelnwo), B 8 kjaacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Havanbuble moHATHS TeoMerpuu. Touka, mpsMasi, OTPE3OK, JIyd.
Yron. Buasl yrinoB. BepTukanbHbie 1 CMEKHBIE YTIibl. buccekrpuca yria.
Jlomanas, MHOroyronpHuk. IlapajulenbHOCTP W NEPIEHIUKYJIAPHOCTD
MPSIMBIX.

Cummetpuunbie ¢urypbsl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPUHU.
[IpuMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE IIOCTPOCHMSI C IIOMOLIBIO IHPKYJIS U JINHEHKH.
Tpeyronbauk. BricoTa, Meauana, OuccekTpuca, X CBOMCTBA.

PaBHOOEpeHHBIN U PaBHOCTOPOHHUN TpeyroibHUKU. HepaBeHCTBO
TPEYTrOJIbHUKA.

CBoiicTBa M IpPHU3HAKH PAaBHOOEAPEHHOr0 TpeyrojiabHuka. [IpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa W TMpU3HAKU MapauleNbHBIX NpsiMbiX. CyMma yrIJioB
TpEyroJibHUKa. BHENIHNWE yTiIbl TPEyTroJIbHUKA.

[IpssMOYTOJIBHBIN TPEYTOJABHUK. CBOMCTBO MEIMAHBI MIPSMOYTOJIBHOTO
TPEYTrOJbHUKA, MPOBEAEHHOM K runoreHyse. IIpu3Haku paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTrONbHBIN TPEYTOJBHUK C YIJIOM
B 30°.

HepaBencTBa B reomMeTpuu:  HEPABEHCTBO  TPEYrOJIbHHUKA,
HEPABEHCTBO O JJIMHE JIOMAaHOW, Teopema O OoJibllieM yriie U OoJblien
CTOPOHE TPEYTOJbHUKA. [IepIIeHIUKYIIIp U HAKIIOHHASI.

['eomerprueckoe MecTO TOYEK. buccekTpuca yriia U CepeIvHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTh M KpyT, XOpAa W JIHUAMETpP, UX CBoOMcTBa. B3anmnHoe
pPacIoJIOKEHUE OKPYKHOCTH M TmpsiMoi. KacarenbHas u cekymas K
OKpYykHOCTH. OKpY’KHOCTb, BIMCAaHHAsI B yroJjl. BnucanHas u onvcaHHas
OKPYKHOCTH TPEYTOJIbHHKA.

8 KUIACC

YeroeipéxyronpHuku. [lapamenorpaMM, €ro NMpu3HAKA U CBOWMCTBA.
YacTHple Cilydan MmapauiesorpaMMoB (TIpSIMOYTOJIBHUK, POMO, KBajpar),



UX MpU3HAKU U cBoMcTBaA. Tpanenus, paBHOOOKas Tparenus, €€ CBOWCTBa U
npusHaku. [IpsamoyrosibHas Tpaneuus.

Meron ynBoenus meauanbl. lleHTpaneHas cummerpus. Teopema
Paneca u TeopemMa O NMPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue IJMHUM TpEyrojibHWKa W Tpameuuu. LleHTp Macc
TPEYTOJIbHUKA.

[Tomobue TpeyroiapbHUKOB, Kod3pdumueHT mnoxodbus. IIpuzHaku
nonobus  TpeyronbHUKOB. [lpuMeHeHne momoOusT TpU  peIIeHUU
PaKTUYECKUX 3a/a4.

CpoiicTBa momaneir reomerpudeckux ¢uryp. Dopmynbl ais
IUIOMAAM  TPEYroJibHUKA, MapajuieiorpaMma, poMOa ¢ Tpamneiuu.
OTHoIeHKE MI0IIaAe No100HBIX QuUryp.

Boeluncnenne mmiomaneid TpeyroJbHUKOB M MHOTOYTOJbHUKOB Ha
KJIeTYaTon Oymare.

Teopema Iludaropa. [Ipumenenue teopemsl [Iudaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrjla IPSMOYIOJIBHOTO
TPEYTOJIbHHUKA. OcHoBHOE TPUTOHOMETPHUUECKOE TOXAECTBO.
Tpuronomerpuueckue QyHkiuu yrios B 30, 45 u 60°.

BrnucanHble M LIEHTpAJIbHBIE YTIIbI, YIOJl MEXAY KacaTeIbHOU H
XOpAOU. YTIIBI MEXKIYy XOpJaMu M CEKyIIMMH. BrrcaHHbIE U ONHCAHHbBIC
YeTBIPEXYTOJIbHUKHA. B3anMHOE pacnoyioKeHHe JBYX OKPYKHOCTEM.
Kacanue okpyxxHocreid. O0mme kacaTelnbHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 po 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemienne tpeyrosibHUKOB. TeopeMa KOCMHYCOB U T€OpEMA CUHYCOB.
Pemenue npakTryeckux 3aiad ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB H
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue nomoous. [1ogodue COOTBETCTBEHHBIX DJIIEMEHTOB.

TeopeMa 0 IpOU3BEAEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBapaTe KacaTeIbHOM.

Bektop, anuHa (MOAYJb) BEKTOpa, COHANpPABJICHHBIE BEKTOPHI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpPALMM HaJl BeKTOpamu. Pa3nokeHue BeKTopa 1o



JBYM HEKOJUIMHEAapHbIM BekTtopaMm. Koopaunatsl BekTopa. CrajsipHOe
MIPOU3BEAECHUE BEKTOPOB, MPUMEHEHNUE JJIs1 HAXO0XKICHUS JUIMH U YIJIOB.

JlekapToBbl KOOpPJIMHATHI Ha IUIOCKOCTH. YPaBHEHUS MpPSMOM H
OKPYXHOCTH B KOOpJIMHATaX, IEPECEUCHUE OKPYKHOCTEHM M MpPSMBIX.
Meton KoOpIMHAT U €T0 IPUMEHEHHUE.

[IpaBuiIbHBIE MHOTOYTOJBHUKHU. [[nuHA OkpyxHOCTH. I'pamycHas u
paavaHHas Mepa yria, BBIYMCIEHHE JJIMH IyT OKpyxXHoctel. I[lmomansb
KpyTa, CEKTOpa, CErMEHTA.

JIBuKeHHsT  IUIOCKOCTM W BHYTPEHHHE CHMMETPUH  QUTYp
(anemeHTapHsble penctaBieHus). [lapamnensupiii nepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMS ITPOI'PAMMBbI
YYEBHOTI'O KYPCA «'EOMETPUSA» HA YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yabTAThl OCBOCHMS MPOTpaMMbl yueOHOro Kypca
«I"'eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBJICHUEM HHTEpEca K NPOLLIOMY M HACTOSIIIEMY POCCHUUCKON
MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHHWEM K JIOCTHXKEHHUSIM POCCHICKHUX
MaT€MaTUKOB U POCCHUMCKON MAaTEMaTUYECKOW HIKOJbI, K UCIOJIb30BAHUIO
ATUX JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K  BBINOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA H
peanu3aluy €ro IpaB, MNPEACTaBICHHUEM O MaTeMaTHYECKUX OCHOBAX
GYyHKIMOHUPOBAHUS  PA3UYHBIX  CTPYKTYp,  SBJICHUH, MPOLEIYp
Ipa)1aHCKOro olmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHHIO 3THYECKHUX MpoOJEeM, CBSI3aHHBIX C MPaKTUYECKUM
NPUMEHEHUEM JIOCTH)KEHU HAyKd, OCO3HAHHUEM BaXHOCTH MOPAJIbHO-
TUYECKUX MPUHLIUIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAHOBKOI Ha aKTMBHOE y4YacCTHUE€ B PEIICHUU MPAKTHUUYECKUX 3a]ay
MaTeMaTU4YeCKON HaIpaBJIE€HHOCTH, OCO3HaHUEM BaYKHOCTH
MaTE€MaTU4YeCcKoro oOpa30BaHMsS HaA MPOTSKEHUU BCEH IKUZHM IS
yCIemHoM nmpodhecCHOHANbHON ACSITENFHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUHN, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM WHAUBUIYATBHON
TpaekTopur OOpa30BaHMsI W >KU3HEHHBIX IUIAHOB C YYETOM JIUYHBIX
MHTEPECOB U 00ILIECTBEHHBIX OTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEHICHUH, pacCyXICHW, YMEHUIO
BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JESITEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYyYHBIX
NpEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHUS 4YEJIOBEKa,



OpUpOAbl U OOIIECTBA, TOHUMAaHUEM MaTeMaTHYEeCKON HayKH Kak chepsl
YEJIOBEYECKONW JEATENbHOCTH, ATaloB €€ pa3BUTHS M 3HAYUMOCTH IS
pa3BUTUS  IMBWIM3ALUM, OBJAJCHUEM  SI3bIKOM  MAaTEMAaTHUKA U
MaTeMaTUYECKON KyJIbTYpPOUM Kak CPEJCTBOM IO3HAHUS MUpPA, OBJIaJICHUEM
MIPOCTENIIIMMY HaBbIKAMH HCCIIEIOBATENBCKON NEATEIBHOCTH;

6) pusnueckoe Bocnuranue, GopMupoBaHne KYJAbTYPbl 310POBbS
U SMOLMOHAJIBLHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TMPHUMEHSTh MaTeMaTHYECKHE 3HAHUS B HHTEpecax
CBOETO 370POBbsI, BEICHHUS 3I0pPOBOT0 00pasza >KU3HH (310pOBOE MHUTAHMUE,
cOQJIaHCUPOBAHHBIN PEKUM 3aHSATUN W OTHAbIXA, peryiisipHas (pusnyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa PEQIIEKCUHU, MPU3ZHAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ IMpaBa APYroro 4eI0BeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAaIlMe! Ha MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JIJISl pEIICHUS
3alady B OOJACTH COXPAHHOCTH OKPY’KAIOIIEH Cpelbl, IUIAHUPOBAHUS
MOCTYNIKOB U OIIEHKHM HMX BO3MOJKHBIX MOCIEICTBUI MJI1 OKpYKarolleu
Cpe/bl, OCO3HAHUEM TJI00AIBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM U
IIyTEN UX PEIICHUS;

8) ajmanTanusa K H3MEHAIIHMCH YCJIOBHAM COHHMAJIBHON H
NPUPOJHOMN cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B  YCJIOBHUSIX HEOIpPEACIEHHOCTH,
MOBBIIIIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NEATeIbHOCTh, B TOM YHCJI€ YyMEHUE YUYUTBbCS Yy JPYrux JIIOJACH,
npuoOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIE 3HAHUS, HABBIKU H
KOMIIETEHIIUU U3 OTbITA IPYTHUX;

HEOOXOJMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHCIIE
dbopmMyIUpoBaTh UACH, OHSATHUS, TUTIOTE3bl 00 O0BEKTAX U SIBJICHUSIX, B TOM
YHCJIe paHee HEU3BECTHBIX, 0CO3HABATH ACPUIIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATH
CTPECCOBYIO  CHUTYallMI0O  KakK  BBI30B, TpeOymOIUid  KOHTpMeEp,
KOPPEKTUPOBATh NMPUHUMAEMBbIE PEIICHUs] U IeUCTBUS, HOPMYIHPOBAThH U
OIICHUBATh PUCKHU U TIOCIEACTBUSA, HOPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATBI



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Ba3oBnie JJornueckue a1eiicTBUA:

BBISIBIIAITH U XapaKTEpPU30BaTh  CYIIECTBEHHBIE  IMPU3HAKU
MaT€MaTUYeCKUX OOBEKTOB, TOHSTHM, OTHOILIEHUH  MEXIY
MOHSITUSIMH, dbopmynupoBath OTpeeNeHUs MOHSTHIA,
yCTaHaBIMBAaTh  CYIIECTBEHHBI  NpHU3HAK  KJIacCU(UKAIHH,
OCHOBAHMSI JJI1 000OILIEHUs U CPAaBHEHMS, KPUTEPHH MPOBOAUMOIO
aHaIn3a;

BOCIPUHUMATh, (OPMYJIUPOBaTh U NpeoOpa3oBbIBATh CYKICHUS:
yTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IWHWYHBIC, YaCTHBIE U
oO1111e, yCIOBHBIE;

BBISIBJISITH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U
NpOTUBOpEUMs B (paKkTax, NaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSIX,
npejaraTb KpUTEpUU JUIsl  BBISIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JIeNIaTh BBIBOJBI C MCIIOIH30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX
Y UHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTUH;
pa3buparh  J10Ka3areiabCTBA  MATEMaTHUYECKUX  YTBEP)KICHUM
(npsMble M OT MPOTHUBHOIO), MPOBOAUTH CAMOCTOATEIHHO
HECJIOXKHBIE J0Ka3aTeabCTBA MaTeMaTHYECKUX ¢bakToB,
BBICTpAaWBaTh  apryMEHTAIMIO,  NPHUBOJUTH  NPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,;
BBIOMpATh CcHoco0 pemieHuss y4eOHOW 3amauM  (CpaBHHBATh
HECKOJIbKO BapHAHTOB PEILICHHs, BEIOMpATh HanOoJee MOIXOASIINI
C YYETOM CaAMOCTOSITENBHO BBIJIECICHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEIOBATEIbCKANA HHCTPYMEHT
MO3HAHMUS, bopMyIMpOBaThH BOITPOCHI, bukcupyromme
NPOTUBOpPEYHE, MpoOJeMy, CaMOCTOSTEIBHO  yCTaHABJIMBATH
UCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3y, APTYMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE;

MPOBOJIUTH TI0O CAMOCTOSITENIbHO COCTABIIEHHOMY TIJIaHy HECJIOKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE [0 YCTaHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYSCKOr0 00BEKTa, 3aBUCUMOCTCH 00HEKTOB
MEXKy COOO0M;



CaMOCTOSITENIbHO  (hOPMYJIUPOBATh OOOOIINEHHS M BBIBOABI IO
pe3yibraTaM — MPOBEAEHHOTO  HAONIOACHHUS,  HCCICIOBAHHUS,
OILICHWBATh JIOCTOBEPHOCTH ITOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB U
0000IIICHMI;

IPOrHO3HPOBATh BO3MOJKHOE pa3BHTHE IIpollecca, a TakKkKe
BBIJIBUTaTh HPEAIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH  HEJOCTATOYHOCTh W W30BITOYHOCTH HH(OpMaIuwy,
JAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS 331a4K;

BBIOMPATD, aHaJIU3UPOBATh, CHUCTEMaTU3HPOBATh U
UHTEPHPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BHUAOB U (hopm
IIPE/ICTABIICHHUS;

BBIOMpaTh hopMy TpeacTaBieHuss HHGOPMALUU U WLTIOCTPUPOBATh
peniaemMple 3aJlayd CXEMaMHM, AuarpaMMaMM, MHOW rpadukoil u ux
KOMOMHAIIUSIMU;

OLICHMBATh  HAAEKHOCT,  MHGOpPMAIMM 1O  KPUTEPUSIM,
PEII0KEHHBIM YUHUTEIEM WIH chopMyIHpPOBaHHBIM
CaMOCTOSATEIBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXKICHUS B COOTBETCTBUH C
YCJIOBUSIMHM M LIEJISIMU OOIIIEHUS, SICHO, TOUHO, TPAMOTHO BBIpakaTh
CBOIO TOYKY 3PEHHUSI B YCTHBIX M IMHUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS 1O  XOJy PpelleHus  3ajJauyd, KOMMEHTHUPOBATh
MOJTYYEHHBIN PE3YJIbTAaT;

B X07i¢ 0OCYKJICHHSI 3a/1aBaTh BOMIPOCHI IO CYIIECTBY 00CYK1aeMOM
TeMbl, TpoOJIEMbl, peIIaeMOM 3aJauyl, BBICKA3bIBATH WJICH,
HalICJICHHBIC Ha TOUCK PEILCHMS, COMOCTABIISThL CBOU CYXJACHUS C
CY)KJIEHUSMH JPYTMX YYaCTHUKOB JIMajiora, OOHApY>KHUBATh
pa3MuMe W CXOJCTBO IIO3MIMH, B  KOPPEKTHOH  (opme
(bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEACTaBIATh PE3yJbTaThl pEIICHUs 3aJayd, OKCIECPUMEHTA,
UCCJIEIOBAHMS, TIPOEKTa, CaMOCTOSATEIbHO BbIOMpaTh Qopmar
BBICTYIUICHUS C YYETOM 3aJad TpPE3eHTAIlMd W OCOOCHHOCTEH
ayJIUTOPUU;



e TIOHUMATh U UCHOJb30BAaTh NPEUMYIIECTBA KOMAHIHOW U
VHIMBUIYaIbHOM pabOThI P PEUICHUH YUeOHBIX MaTeMaTHUECKUX
3ajau;

e TMpPUHMMATH 1€ COBMECTHOM JESATEIBHOCTH, IUIAHUPOBATH
OpPTaHU3aIMI0 COBMECTHOM pPabOThI, paclpeneisiTb BHIbI paloT,
JIOTOBAapHUBAThCSA, OOCYXXIaThb TMpPOILECC U  pe3ylabTar paboThl,
0000111aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

e y4YacCTBOBAaTh B TPYMNMOBBIX (popmax paboThl (0OCyxkaeHus, 0OMEH
MHEHHUSIMHU, MO3TOBBIE IITYPMBI U JPYTHUE), BBHIOIHATH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOM JEHUCTBUS C JIPYTUMH UJIEHAMHU
KOMaH/1bl, OLIEHUBATh KAYECTBO CBOETO BKJIa/la B OO MPOYKT MO
KpUTEepUsM, chOpMyINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIe 1eliCTBUS

Camoopranusauus:

e CaMOCTOSITEJIBHO COCTAaBJIATH IJIaH, AJITOPUTM pELIeHUs 3a1a4u (WU
€ro 4acTh), BbIOMpaTh CIOCOO pelIeHHs C YYETOM HMEIOIIMXCS
pECypcoB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHpPOBATh U
KOPPEKTHPOBATh  BAPUAHTBI  PEHIEHWHM €  y4ETOM  HOBOU
uH(popManuu.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJAETh CIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJIS IpolLecca u
pe3yJibTaTa peleHnsl MaTEMAaTHIECKOM 3a/1a4u;

e TMpPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PELICHUU
3aJla4yd, BHOCHTHh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB, HAWJEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBHE PE3YyJbTaTa IEATEIbHOCTH MOCTABICHHON
HeIM W YCIOBUSM, OOBSCHATh MNPUYUHBI JOCTHKEHUS WU
HEJOCTW)KEHUS UEIM, HaxoIuWTh OIIMOKY, [aBaThb OLEHKY
PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kiacce oOydaromuics NOIYYUT CIEAYIOIINE
peIMEeTHbIC PE3yTbTaThI:



Pacnio3HaBaTh M3y4eHHbIE T€OMETpUUYECKUE (PUTYpBI, ONIPENEATh UX
B3aMMHOE  pAaCIOJIOKEHUE, H300pakaTh TIeOMETpUYECKHe  (UTYpHI,
BBITIOJIHATD YEPTEKU I10 YCIOBUIO 3a1aun. VI3MepATh IMHENHBIE U YTIIOBBIE
BEJIMUMHBL. Pemars 3a7auv Ha BBIYMCIICHUE JUIMH OTPE3KOB M BEJIMYWH
YTJIOB.

Jlenateb rpyOyI0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIUYMH NIPEAMETOB B
pealbHON KU3HHU, pa3MEpoOB NPUPOIHBIX 00BEKTOB. Pasnmuarh pasmepsl
TUX 0OBEKTOB MO MOPSIAKY BEJIHUHHBI.

CTpouTh UEepPTEXKH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaThCs NPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCII0JIB30BATh
NpU3HAKU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYrOJbHUKOB IPU PEIICHUU
3a1ad.

[IpoBOAUTE  JOTMYECKME  PACCYXACHUS C  HCHOJb30BAHUEM
T€OMETPUYECKUX TEOPEM.

Ilonws3oBaTbCs IIPU3HAKAMH pPaBEHCTBA IIPAMOYTOJIBHBIX
TPEYTrOJbHUKOB, CBOMCTBOM MEIMAaHbl, IIPOBEAEHHOM K THUIIOTEHY3€
IPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a1a4.

OnpenensaTe mapauieIbHOCTh NMPSAMBIX C TOMOIIBIO YIIIOB, KOTOPBIE
oOpasyer ¢ HuMHU cekymas. OmnpenensTh NapajljIeIbHOCTh MPSIMBIX C
MOMOIIPI0 PABEHCTBA PACCTOSSHUM OT TOYEK OJHOM MPSIMOM 1O TOYEK
JIPYro IpsIMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYUCIECHUS W HAXOJIUTh YHUCJIOBbIE M OYKBEHHbBIE
3HAQ4YEHUSA YIVIOB B I€OMETPUYECKHX 3a1adax C HCIOJb30BAHUEM CYMMBI
YIJI0B TPEYTOJbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX
IIPpU  TEPECEYEHNH JBYX MapajUIeJbHBIX MNPSIMBIX CeKylel. Pemars
MIPAKTUYECKUE 3a7a4M HA HAXOKJICHHUE YIJIOB.

Biagerp 1NOHATHEM TI'€OMETPUYECKOIO MeCTa TOYEK. YMETh
OTpENEeNsATh OMCCEKTPUCY YIJIa U CEPEIUHHBIN MEPIEHAUKYISP K OTPE3KY
KAaK F€OMETPUYECKUE MECTA TOUEK.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl U
JIMaMETPa OKPYKHOCTH, MOJIb30BATHCSA UX CBOMCTBAMHU. Y METh MPUMEHSATH
OTU CBOWCTBA IIPHU PELLICHUU 33/1a4.

Biianerp NMOHATMEM ONMMCAaHHOM OKOJIO TPEYTOJbHHUKA OKPYKHOCTH,
yMmMeTh Haxoautbh e€ 1eHTp. Ilomp3oBartbest ¢dakTamMu O TOM, UTO



OMCCEKTPUCHI YTIIOB TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHON TOUKE, U O TOM,
YTO CEpPEIMHHBIE MEPIEHIUKYJISApPbl K  CTOPOHAaM  TpPEYrOJIbHUKA
IIEPECEKAIOTCS B OTHOU TOYKE.

Bianerp mNOHATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJIb30BaThCS
TEOPEMON O NMEPIEHANKYIJIIPHOCTH KAacaTeJIbHOM U paguyca, MpOBEAEHHOTO
K TOYKE KACAHMS.

[Tonp30BaTbCAd NPOCTEHIIMMU TIE€OMETPUYECKMMH HEPaBEHCTBAMM,
MOHUMATh UX MPAKTHYECKHUI CMBICIL.

[IpoBOANTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOCHUS C IOMOIIBIO
LUPKYJISL U IUHEHKH.

K xonny oOyuenus B 8 kiacce oOydaromuicss NOIYYUT CIEAYIOLINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacnio3sHaBaTh OCHOBHBIE BUJABI YETBIPEXYTOJBHUKOB, UX JJIEMEHTHI,
IIOJIB30BATHCS X CBOMCTBAMU IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOYKM IIEPECEUEHUsT MENHAH TPEYrOJbHUKA
(ueHTpa mMacc) B peLICHUH 3a/1a4.

Brnanerp moHATHEM CpenHEW JIMHUM TPEYrOJbHUKA W TpallCltH,
IPUMEHTh WX CBOWCTBA IIPM PEIICHHH TE€OMETPUYECKUX 3a/1ad.
Ilonp3oBaTeca TeopeMon Pajeca U TEOPEMOUW O MPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHATh UX JUUI PELICHUS MPAKTUYECKUX 3a1a4.

[IpumMeHsATh NOpU3HAKA TONO0OMS TPEYrOJbHUKOB B  PEILICHHUH
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThcs Teopemoil [ludaropa nmns pemieHus reoOMETpUUECKUX U
paKkTUYECKUX 3a1a4. CTpOUTh MAaTEMATUUYECKYHO MOJIENb B IPAKTUYECKUX
3aJlayax, CaMOCTOSTEIbHO AEJIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIHE
JUTUHBI.

Branerp NMOHATHAMHM CHHYCa, KOCMHYCa M TaHIE€HCA OCTPOro yrjia
IPSIMOYTOJIBHOTO TpeyrojibHUKa. [l0ap30BaThbCsl 3TUMM MOHATUSAMHU IS
pELICHNS PAKTUYECKUX 3a1ad.

Bbruncnsate (pa3auyHbIME crioco0aMu) IUIOIIA[b TPEYroJbHUKA U
IJIOIAAM  MHOTOYTOJIbHBIX — ¢uryp (moJib3ysach, TI€ HEO0OXO0IUMO,
KAJIbKYJSTOpOM). [IpUMEHSATh MOJy4YeHHbIE YMEHHUS B MPAKTUYECKUX
3a/ayax.

Brmagetp MNOHATUAMM —~ BIHMCAaHHOIO M LEHTPAJIBHOIO  YIUIA,
WCIIOJIB30BaTh TEOPEMBI O BIHMCAHHBIX YIJaxX, yriax MEXAYy XOopAaMu



(CexymuMH) W yrjie MeXAYy KacaTeJbHOM U XOpAOW NpH pEHICHUH
reOMETPUYECKUX 3a/1ay.

BrnageTte NOHATHEM OINKUCAHHOIO YETBIPEXYTOJbHUKA, INPUMEHSTH
CBOMCTBA OMUCAHHOTO YETHIPEXYTOJIbHUKA IPU PELICHUU 3a/a4.

[IpumMeHsATh TOJNy4eHHBIE 3HAHWS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJEIN JJId 3a7ad peajbHOM KU3HU U TMPOBOAUTH
COOTBETCTBYIOIIME  BBIYMCIICHHMS C  NPUMEHEHUEM  TOJ00MS |
TPUTOHOMETPUH (TIOIB3YSCh, i€ HEOOX0IUMO, KAIbKYIISITOPOM).

K koHIity 00yuenus B 9 kjacce oOy4aromuiicss MOJIyYUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMU OCTPHIX YTIIOB, HAXOAUTH C UX
NOMOILBIO  PA3JIMYHBIE  BJIEMEHTHl MPSIMOYTOJBHOTO  TpPEYroJbHUKA
(«pemieHre TPsIMOYTOJIbHBIX TPEYTrOJbHUKOB»). Haxonute (¢ momouisko
KAJIbKYJISITOPA) JUIMHBI U YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.

[Tonwp30BaThCs dbopmynamu MIPUBEJICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM  TOXKIECTBOM JUIsl HAXOXACHUS COOTHOILIEHUM
MEXK]Ty TPUTOHOMETPUUYECKUMU BEIIMUUHAMU.

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JJI HAXOXKICHHUS
pPa3IMYHBIX DJJIEMEHTOB TPEYrOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
MPUMEHSIThH UX MPH PELICHUH T€OMETPUUYECKUX 3a]1ay.

Bnanetes moHATHsSMH TpeoOpa3oBaHMs MOAOOHUS, COOTBETCTBEHHBIX
AJeMEHTOB TMoA0O0HBIX ¢uryp. Ilonb3oBarhcsi CcBOMCTBaMU MOA00US
MPOU3BOJIHBIX (UTYpP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTH YTJbl Y
noaoOHbIX (Quryp. IlpumeHsTh cBoicTBa MOAO0OMS B MPAKTHYECKUX
3aladyax. YMeTh MPUBOJIUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPY>KaIOIIEM
MHUpE.

[lonb3oBaThCsd TeOpeMaMU O TMPOU3BEICHUH OTPE3KOB XOpHA, O
IIPOU3BEAEHUM OTPE3KOB CEKYIIMX, O KBaApaTE KacaTeIbHOM.

[Tonp30BaTbCd BEKTOpaMM, IIOHUMAaThb WX TEOMETPUYECKUM U
GU3MYECKUN CMBICT, TPUMEHSITh HMX B PEHICHUH TECOMETPUUYECKUX H
¢busnueckux 3amad. [IpuMeHATHh cKalsipHOE MPOU3BEIECHUE BEKTOPOB IS
HAXOKJEHUs JUIMH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPAHMHAT HAa IJIOCKOCTH, PUMEHSATH €r0 B
pELIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4.



Bnagerb MOHATHUSAMH  MPaBUJIBHOIO  MHOTOYTOJIBHHMKA, JUIHHBI
OKPY>KHOCTH, JJIMHBI AYTH OKPYKHOCTH M PaJWaHHON Mephl yIiia, YMETh
BBIUMCIIATh IUIOIIATL Kpyra W ero vactedl. [IpuMeHSATh IoJydeHHBIC
YMEHHSI B MPAKTUICCKUX 3a/1a4ax.

Haxogute ocu (WM IEHTPHI) CUMMETpUH GUIYp, ITPHUMEHSTH
JBUKCHHS IJIOCKOCTH B IPOCTEHINNX CITydasx.

[IpuMeHATh TONydYEHHBbIE 3HAHWSA Ha IPAKTHKE — CTPOHUTH
MaTeMaTHYSCKHE MOJCIU JUIA 3a1ad peajbHOW >XKU3HH W IIPOBOJHTH
COOTBETCTBYIOIIME  BBIYMCIICHUS C  TIPUMCHEHHEM  IOJ00OHMS |
TPUTOHOMETPHUCCKUX  (QYHKIMH  (IMONB3ysACh, TJA€  HEOOXOIHMMO,
KJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne n/n HanmenoBaHue pa3jiesioB U TeM
NMPorpamMmbl

[Tpocreiimue reomeTpuyeckue GUrypbl
1 ux cBoiictBa. 3Mepenne
TCOMETPHUICCKUX BCIIUINH

TpeyronbHUKH

[TapayienpHble psAMBIE, CyMMa YIJIOB
TPEYroJIbHUKA

OxpyxHOCTb U KpyrT. [ 'eomeTpuueckue
IIOCTPOEHUS

[ToBTOpeHwue, 006001IeHNE 3HAHUIA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoauuecTBO 4acoB

Bcero

14

22

14

14

68

KonTposabHble
padoThI

IIpakT4yeckue
padoThI

DJIEeKTPOHHBIE
(uu¢posbIe)
oOpa3oBaTe/ibHbIE

pecypchI

bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e

bubmmorexa [JOK
https://m.edsoo.ru/7f415e2e

bu6mmoteka [IOK
https://m.edsoo.ru/7f415e2e

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

but6mmoreka [IOK
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
https://m.edsoo.ru/7f415e2e

8 KUIACC

Ne
n/n

HaumeHoBaHue pa3ae/ioB 1 TeM
NPOrpaMMblI

YeTpIpEXyroIbHUKN

Teopema ®aneca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3KAX, MOA00HBIE
TPEYrOJIbHUKH

ITnomans. Haxoxxaenwne miomniageu

TPEYroJIbHUKOB U MHOT'OYTOJIBHBIX (hUTyp.

[Tnomanu nono6HbIX Guryp

Teopema [Iudaropa u Hauana
TPUTOHOMETPUHU

Vsl B OKpyXHOCTU. Bricannsie n
OIIMCAHHBIC YETBIPEX YT OJIbHUKH.
KacarenbHble k okpyxHocTH. Kacanue
OKPYKHOCTEH

[ToBTOpeHwue, 006001IeHNE 3HAHUIA

KoaudecTBO 9acoB

Bcero

12

15

14

10

13

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchI

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

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

bubmmoreka [IOK
https://m.edsoo.ru/7f417e18

bubmmoreka [IOK
https://m.edsoo.ru/7f417e18

but6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6nuoreka [IOK
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
https://m.edsoo.ru/7f417e18
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9 KUIIACC

Ne i/

KoaudecTBO 4acoB

HanmenoBaHmue pa3jiesioB U TeM
Kontpoabubie IIpakTuueckue

NMPOrpaMMmblI Bcero

padoThI padoThI
Tpuronomerpus. TeopemMbl KOCUHYCOB H 16 1 1
CHHYCOB. PelieHre TpeyrojisHUKOB
[IpeoOpazoBanue moa00wms.
MeTpudecKkrue COOTHOIIICHUS B 10 1 0
OKPYKHOCTH
BexTops! 12 1 1
JlexapToBbI KOOPINHATHI HA TNIOCKOCTH 9 1 0
[TpaBuIbHBIE MHOTOYTOJIBHUKY. [{nnHa
OKPY’KHOCTH M IIOIIAAb KpyTa. 8 1 1
Brruncnenue miomanei
JIBMOKEHHSI TITOCKOCTH 6 0 1
[ToBTOpenwue, 0600IIEHNE, - 1 0

cHCTeMaTHU3alus 3HaHU!

JIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchI

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

bubnuorexa [JOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoteka [IOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41al2c

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c



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
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne

n/n

Tema ypoka

[Tpocreiiime reoMeTpUYECKUe
00BEKTHI

I/I3MepeHHe JIMHEHHBIX BCJINYHH,
BBIYUCJICHUC OTPE3KOB.

N3mepeHne MTMHEWHBIX BEJIMYUH,
BBIYMCIIEHHE OTpe3KoB. becena
«OT NOKTEH U JTaJOHHU K
METPUYECKON CUCTEME

MHOroyroiasHuK, JOMaHas

I/IBMepeHI/IC YTJIOBBIX BCIIMYHH,
BBIYUCJICHUC YTJIOB.

CMeXHBIE U BEPTUKAJIbHBIE
yrasl. Onpenenenue,
IIOCTPOCHHE.

CMeXHBIC U BCPTUKAJIbHBIC

KoaudecTBO 4acoB

Bcero

KonTposabHble
padoThI

IIpakT4yeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchl

bubmuorexka [JOK
https://m.edsoo.ru/8866b724

bu6mmoreka [IOK
https://m.edsoo.ru/8866ch6a

bu6mmorexa [JOK
https://m.edso00.ru/8866c5c0

bub6mmoreka [JOK


https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0

10

11

12

13

14

15

yriibl. CBOMCTBA YTJIOB.

CMeXHBIC U BCPTHUKAJIbHBIC
YTJIBL. Pemenne 3ajad.

CMeXHBIC U BCPTHKAJIbHBLIC
YIJIBI. ICPIICHAUKYIISIPDHBIC
IIpsAMBIC.

CMeXHBIC U BCPTHKAJIbHBLIC
YIJIBI. HOCTpOGHI/Ie IPAMBIX
YIJIOB Ha MECTHOCTH.

CMexXHbIE U BEpPTUKAIIbHBIE
yIIIbl. 3aKperyieHue 3HaHHH.

[Tepumerp u miomags Guryp,
COCTaBJICHHBIX U3
HPSIMOYTOJIBHUKOB

KonTponbhnas pabora Nel no
teme "[Ipocreiiniue
reoMerpuueckue Gurypsr”

ITonsiTE O paBHBIX
TPEYTOJIbHUKAX U IEPBUYHbIC
MIPEACTABIICHUS O PABHBIX
burypax

ITepBbIif mpr3HaKa paBEHCTBA
TPEYTOJIbHUKOB.

https://m.edsoo.ru/8866c7be

bu6mmorexa [JOK
https://m.edso00.ru/8866ce80

bu6mmorexa [JOK
https://m.edsoo.ru/8866d1fa



https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa

16

17

18

19

20

21

22

23

24

[TepBblif mpr3HaKapaBeHCTBA

TPEYIrOJILHUKOB. Pemenne 3aJa4.

BTtpoii u Tpetuii npuzHaku
paBEHCTBA TPEYTOJILHUKOB.

BTtopoii u Tpetuii npusHaku
PaBEHCTBA TPEYTOJIbHUKOB.
Pewmenne 3anau.

Tpu npuzHaka paBeHCTBa
TPEYroJIbHUKOB. Pemenne 3anay.
Urpa "Marematuueckuii 6on"
no teme "TpeyroauHukn"

[Ipu3Haku paBeHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

[Ipu3Haku paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB. Pemenne 3amay.

KonTponbhas padorta Ne2 no
teme " TpeyronpHukn"

CBOICTBO MeIHAHBI
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€

CBOHCTBO MeIUAaHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

bu6mmoreka [JOK
https://m.edsoo.ru/8866d34e

bu6mmoreka [JOK
https://m.edsoo.ru/8866e01e

bu6mmorexa [JOK
https://m.edso00.ru/8866e88e

bu6mmorexa [JOK
https://m.edsoo.ru/8866e9ec



https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

25

26

27

28

29

30

31

32

MIPOBEAEHHON K TUIIOTEHY3E.
Penrenue 3amau.

PaBHOOepeHHBIC 1
PaBHOCTOPOHHHE TPEYTrOJIbHUKU

[Tpu3naku paBHOOEAPEHHOTO
TpeyrojabHUKa

CaoiicTBa paBHOOEAPEHHOTO
TpeyrojabHUKa

H3mepeHue yrioBbIX BEIUYHH,
BBIUKCJICHHE YTJIOB.
3akperuieHue 3HaHUuM.

IIpu3Haku u CBOMCTBA
PpaBHOOEAPEHHOTO
TpeyroyibHUKa. Pemenne 3anay.

HepasenctBa B reomMeTpum.
HEPABEHCTBO TPEYTOJIbHUKA.

HepaBeHcTBa B reomeTpuu.
HEPAaBEHCTBO TPEYTOJIbHUKA.
3akperieHUue 3HaHUM.

HepaBeHcTBa B reomeTpuu.
CooTHoLIEeHHE MEXKITY
CTOPOHAMH U yIJIaMu
TPEYroJbHUKA.

bu6mmoreka [JOK
https://m.edsoo.ru/8866d6fa

bubmuoreka [JOK
https://m.eds00.ru/8866d880

bubmuoreka [JOK
https://m.eds00.ru/8866d880

bubmuoreka [JOK
https://m.edsoo.ru/8866c3ea

bu6mmoreka [JOK
https://m.edso00.ru/8866e26¢

bu6mmoreka [JOK
https://m.edso0.ru/8866e3a2



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2

33

34

35

36

37

38

39

40

HepaBeHcTBa B reomeTpuu.
CoOTHOILIEHUS MEXTY
CTOPOHAMHU U yIJIaMU
TPEYroJbHUKA. 3aKpeIUICHNE
3HAHUM.

[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriaom B 30°

[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriiom B 30°.3ana4. Pemenue

KonTponpsHas padora Ne3 mo
teme "TpeyroabHukn"

[TapamiensHble npsMBbIE, UX
CBOMCTBA

[Iarslit moctynat EBkinaa

Hakpect nexamue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE TPU
nepeceyeHnH MapauieIbHbIX
IPSAMBIX CEKYLIEN

HaerCT JICXKaIue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTIJIBI,

bubmuoreka [JOK
https://m.edsoo.ru/8866eb22

bubmuorexa [JOK
https://m.edsoo.ru/8866echc

bubmuorexa [JOK
https://m.edsoo.ru/8866ef64

bu6mmorexa [JOK
https://m.edso00.ru/8866f086



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

41

42

43

0o0pa3oBaHHbIE IPU
HepeceyeHH NapauienbHbIX
IpsSIMBIX CEKylIel. 3aKkperuieHue
3HAHUM.

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbIE IPU
MEPECEUCHNH MapajuIesIbHbIX
psAMBIX cekyien. [Ipuznaku
NapaJuIeIbHOCTH MPSMBIX.

Haxpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE IPU
NEPECEYCHUH NTapaAIIICIIbHBIX
npsAMBIX cekymen. [Ipuznaku
NapauIeIbHOCTH MPSIMBIX.
3aKkpenaeHue 3HaHuM.

Hakpecr nexammue,
COOTBETCTBEHHBIC
OJTHOCTOPOHHHE YTJIB,
o0pa3oBaHHbIE IPU
nepeceyeHNH MapauIeIbHbIX

but6mmorekxa [IOK
https://m.edso0o.ru/8866f3b0



https://m.edsoo.ru/8866f3b0

44

45

46

47

48

49

NnpsAMBIX cekyieil. CBoiicTBa
napauIeIbHBIX IPSIMBbIX.

[TpusHak napawuieaIbHOCTU
IPSIMBIX YEPE3 PABEHCTBO
pacCTOSIHUI OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU IIPSIMOMA.
HccnenoBanue
"[TapamiensHOCTh
npsimbix,"Cymma yrios
TpeyroyjbHUKa"

IIpr3Hak napauieIbHOCTH
MPSMBIX YEPE3 PABEHCTBO
PacCTOSHUM OT TOYEK OJAHOU
IIPSIMOM 10 BTOPOU IIPSAMOIA.
Pemenue 3agau.

CymMmMa yIIioB TpeyroibHHUKa

CyMmMma yTiioB TpeyroJjibHUKA.
Pemenue 3amau.

BHemHue yribl TpeyrojabHHKA.

Uccnenoanue "Cymma yrios
TpeyrojabHuKa"

BHemHue yriibl TpeyrojabHHKA.

bu6mmoreka [JOK
https://m.edso00.ru/8866f630

bu6mmorexa [JOK
https://m.edso00.ru/8866f8ba

bu6mmorexa [JOK
https://m.edsoo.ru/8866fa5e



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e

50

51

52

53

54

55

56

57

58

59

Penrenue 3amau.

Kontponbnas paboraNe4 o
teme "[lapaiienbHbie PSMBIE,
CyMMa YIJIOB TPEyrojabHUKa"

OKpy»XHOCTb, XOPJIbl U TUAMETP,
UX CBOMCTBa

KacarenbHas Kk OKpyKHOCTH

OKpy’KHOCTb, BIIUCAHHAS B yroJ

OKpyXHOCTh, BIUCAHHAS B
yroJj. 3aKkperieHue 3HaHu.

[Tonsarue o I'MT, npumeHenue B
3amaqyax

[Tonsarue o I'MT, npumeHenue B
3a/1auax. 3akpervieHue 3HaHUM.

buccekTpuca u cepeuHHBII
HNEPIEHINKYIAP KaK
reOMEeTpPUUYECKHE MECTa TOUEK

OKpy»XHOCTb, OIIMCAHHAsA OKOJIO
TPEYTrOJIbHUKA

OKpy»XHOCTb, OITMCAHHAsA OKOJIO
TPEYTOJIbHUKA. 3aKPEIUICHUE

bu6mmoreka [JOK
https://m.edsoo.ru/8866fe6e

bubmuoreka [JOK
https://m.eds00.ru/88670800

bubmuoreka [JOK
https://m.edsoo.ru/88670e9a

bubmuorexa [JOK
https://m.edso00.ru/8867013e

bu6mmoreka [JOK
https://m.edso0.ru/88670508

bu6mmorexa [JOK
https://m.edso00.ru/88670a62



https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62

60

61

62

63

64

65

66

67

3HAHUH.

OKpy>KHOCTb, BIUCAHHAs B
TPEYTrOJIbHUK

OKpy»XHOCTb, BHUCAHHAs B
TPEYrOJIbHUK. 3aKpEIICHHUE
3HAHUH.

[Npocreiimue 3a1aun Ha
HOCTpOEHHE. YPOK -
copeBHoBaHue "[loctpoenue
HUPKYJIEM U JTUHEUKOMN"

IIpocreiimme 3a1aun Ha

noctpoeHue. Pemenne 3anay.

KonTponbHnas pabora Ne5 no
TteMe "OKpYKHOCTb U KpYT.

I'eomerpuueckue nocrpoenus”

[ToBTOpEHue u 060061IEeHNE
3HAHWM 110 TeEME
"TpeyrosbHuKH"

[ToBTOpenue u 0600IIeHNE

3HaHuil no teMe "[lapannensHble

npsimble”

Hroropas KOHTpPOJIbHAA pa60Ta

bubmuoreka [JOK
https://m.edso0.ru/8867103e

bubmuoreka [JOK
https://m.eds00.ru/88671188

bu6mmoreka [JOK
https://m.eds00.ru/886712d2

bu6mmoreka [JOK
https://m.eds00.ru/88671462

bu6nmoreka [JOK
https://m.eds00.ru/886715b6

bu6mmorexa [JOK
https://m.edso0.ru/886716ec



https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

[ToBTOpEeHHE 1 0000IIEHNE
68 3HAHUH OCHOBHEIX ITOHITUU U 1
METOJI0B Kypca 7 Kiiacca.

Pemenue 3amau.

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME o8

bu6mmoreka [JOK
https://m.edsoo.ru/886719bc



https://m.edsoo.ru/886719bc

8 KUIACC

Ne
n/n

Tema ypoka

[Tapannenorpamm u ero
CBOIICTBA.

[Tapannenorpamm u ero
MIPU3HAKU.

[Tapannenorpamm, ero Npu3Haku
Y CBOMCTBA. 3aKperieHne
3HaHWU.

YacrHble caydan
apajuiesIorpaMMOB
(IpsAMOYTOJILHUK, POMO,
KBaJIpaT), X NMPU3HAKU U
cBoucTBa. [IpamMoyroyibHUK.

YacTHble cnydan
MapasieaorpaMMoOB
(IpAMOYTOJIBHUK, POMO,
KBaJpar), X MPU3HAKU U
cBoiicTBa. Pom0 u kBazpar.

KoauuecTBO 4acoB

Beero KoHnTpoJbHbIE
padoThI
1 0
1 0
1 0
1 0
1 0

IpakTuyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/88671af2

bu6mmoreka [IOK
https://m.edsoo.ru/88671cal

bu6mmoreka [JOK
https://m.edso0.ru/88671ca0

bu6mmoreka [JOK
https://m.edso0.ru/88671dea

bu6mmorexa [JOK
https://m.edso0o.ru/88671f20



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20

10

11

12

13

14

YacTtHble ciydyan
napauieIorpaMMoB
(IpsAMOYTOIBHUK, POMO,
KBaJIpaT), UX MPU3HAKU U
cBoicTBa. Pemenue 3anay.

Tpanenus

PaBHOOOKAs 1 IIPpAMOYTOJIbHAA
Tpalcunuu

PaBHOOOKast ¥ IPSMOYTOJIbHAS
Tpamneuuy. peleHue 3a1ay.
HMuckyccus "lIpakTnueckoe
IIPUMEHEHHE CBOWCTB
YeThIPEXYTOJbHUKOB"

MeTOI[ YABOCHUA MCIUAHBI

HeHTpaJ'ILHaH CUMMCTpPUA

KontponsHas padora Nel no
TeMe "HeThIpEXYTOIbHUKH"

Teopema Daneca u reopema o
MIPONOPLHOHAIBHBIX OTPE3KAX

CpenHsist TMHUSA TPEyrojbHUKa

bu6mmoreka [JOK
https://m.edso00.ru/8867209¢c

bu6mmoreka [IOK
https://m.eds00.ru/88672358

bu6mmoreka [IOK
https://m.edso0.ru/8867252e

bu6mmoreka [JOK
https://m.eds00.ru/88672858

bu6mmoreka [IOK
https://m.edsoo.ru/88672b14

bu6mmoreka [JOK
https://m.edsoo.ru/88672b14

bu6mmoreka [JOK
https://m.edso0.ru/88672c9a

bu6mmoreka [JOK
https://m.edso0.ru/8867337a

bub6mmoreka [JOK



https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a

15

16

17

18

19

20

21

22

23

24

CpenHsist TMHUS TPEyroJibHUKA.
Pemenue 3agay.

Tpanenust, €€ cpeiHsA TUHUS

Tpanenust, €€ cpeiHsA JIUHUS.
pelieHue 3a1ay.

[IponopiiroHanbHbBIE OTPE3KH.
HccnenoBanue "Teopema daneca
B KU3HU"

HpOHOpHI/IOHaHBHLIC OTPEC3KH.
peUICHUC 3a1a4.

[lenTp Macc B TpeyrojbHHUKE

ITooGHBIE TPEYTONBHUKH

[TepBsIii mpU3HAK TOI00US
TPEYroJIbHUKOB

Bropoii npuszHak nmogo0ust
TPEYrOJIbHUKOB

Tperuit npuzHak mogo0us
TPEYroJIbHUKOB

https://m.edso00.ru/88672e0c

bu6mmoreka [JOK
https://m.eds00.ru/88672f38

bu6mmoreka [IOK
https://m.eds00.ru/88672358

bu6mmoreka [IOK
https://m.edso00.ru/88673064

bubmuoreka [JOK
https://m.edso00.ru/88673794

bu6mmoreka [JOK
https://m.edso00.ru/88673794

bu6mmoreka [JOK
https://m.edso0.ru/886738fc

bu6mmoreka [IOK
https://m.edso00.ru/88673a78

bu6mmoreka [JOK
https://m.edso0.ru/88673bae

bu6mmorexa [JOK
https://m.edso0.ru/88673d52

bu6mmorexa [JOK
https://m.eds00.ru/8867400e



https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

25

26

27

28

29

30

31

32

33

34

[IpusnHaka mogoous
TpEyroJIbHUKOB. Pemenue 3amay.

[Ipumenenue nmompoous npu
pElIeHNY MPAKTHYECKUX 3a7a4

KonTponbnas padora No2 mo
teMe "[logoOHbIe TpeyronbHUKHN"

CBoMCTBa IUIOMIAAEH
TreOMETPUUYECKUX PUTYP

DopMmyIIbl A TUI0MIAIN
TPEYroJIbHUKA.

DopMmyIIbl AT TUIOMIAIN
TpeyroyibHUKa. Pemenue 3anay.

DopMmyIbl A TUIOMIAIN
napajuieiorpaMmma.

dopMyIbl 115 TUIOMIAAN
napajuiesorpamma. Pemenue
3ajau.

DopmyJIbl IS TUIOLIAIN
TPEYrOJIbHUKA,
napajenorpaMma. 3aKperieHre
3HAHUH.

Brruncnenune miomniaaeit
cnoxHbIX Guryp. [IpoekT

bubmuoreka [JOK
https://m.edsoo.ru/8867445a

bubmuoreka [JOK
https://m.edsoo.ru/886745fe

bubmuoreka [JOK
https://m.eds00.ru/88674860

bu6mmoreka [JOK
https://m.edsoo.ru/88674a22

bu6mmoreka [JOK
https://m.edsoo.ru/88674a22

bu6mmoreka [JOK
https://m.eds00.ru/88675288

bu6nmoreka [JOK
https://m.edso00.ru/8867542¢

bu6mmoreka [JOK
https://m.edso0o.ru/88674e78



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78

35

36

37

38

39

40

41

42

43

"[Lnomaay TpeyroJbHUKOB U
MHOTOYTOJIbHBIX (UTYD B
npodeccusax"

[Tnomanu puryp Ha KiIeTYaTOM
Oymare
[Tnomaau nogo6HBIX GUryp

[Tnomanu nompo6HbIX uryp.
Pemenue 3amay.

3amaun ¢ IPaKTHUYECKUM
coJiepKaHUuEM

3ajauu ¢ IpaKTUYECKUM
coJiepKaHUEM. 3aKperieHHe
3HAHUU.

Pemienue 3agad ¢ moMoIIibIO
METOJIa BCIIOMOTraTeIbHOU
TUIOIIA A

KonTponbnas pabora Ne3 no
teme "ITnomans"

Teopema [Tudaropa.

Teopema IIudaropa. Pemenue
3a/1ad.

bubmuoreka [JOK
https://m.edso0.ru/8867473e

bubmuoreka [JOK
https://m.eds00.ru/88675558

bu6mmoreka [JOK
https://m.edsoo.ru/88675684

bu6mmoreka [JOK
https://m.edsoo.ru/88674f90

bu6mmoreka [JOK
https://m.eds00.ru/8867579c¢

bu6mmorexa [JOK
https://m.eds00.ru/88675918

bu6mmorexa [JOK
https://m.eds00.ru/88675918



https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918

44

45

46

47

48

49

50

51

Teopema I[Tudaropa u eé
MIPUMEHECHHE

Teopema I[Tudaropa u eé
MIpUMEHEHHE. 3aKperiCHe
3HaHUMU.

Teopema ITudaropa u eé
npuMeHeHue. Pemenne 3anay.
Uccnenosanue "Paznununbie
CIIOCOOBI JIOKa3aTeIhCTBA
teopemsl [Iudaropa”

Omnpenenenue
TPUTOHOMETPUUECKUX (YHKIUI
OCTPOTO yTriia MPSMOYTOJILHOTO
TpPEeYroJbHUKA.

OcHoBHOE TPUTOHOMCTPUICCKOC
TOXACCTBO

OcHoBHOE TPUTOHOMCTPUYICCKOC
TOXIeCTBO. Pemenue 3amay.

OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. 3aKpeIyIeHue
3HAHUU.

KontponbHas paboraNe4 no teme
"Teopema IIudaropa n Hauana

bu6mmoreka [JOK
https://m.edso00.ru/88675abc

bu6mmoreka [IOK
https://m.eds00.ru/88675d32

bu6mmoreka [IOK
https://m.edso0o.ru/88675f44

bu6mmorexa [JOK
https://m.edso0.ru/8a1407e8



https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8

52

53

54

55

56

57

58

59

60

TpUroHomeTpuu"

Bnucannble u ieHTpagbHbIE
YTIIBL.

Bnmcanubie 1 IeHTpaIbHbIC
yTJIBI, YTOJ MEX]Y KacaTeIbHOM
U XOpJou

Briucanssle u 1ieHTpabHbIE
YTJIBI, YTOJI MEXKAY KacaTeabHON
n xopaoi. Pemenne 3anau.

VYrubl Mexay XopaamMu U
CEKYIIUMU

VYTriel MeXAY XOpaMu U
cexymmmu. Penienue 3anad.

Bnucannsie 1 onucaHHbIE
YETBIPEX YT OJIBHUKMU.

Bnucannsie 1 onucaHHbIE
YETBIPEXYTOJIBHUKH, UX
MIPU3HAKU U CBOMCTBA

Brmcanubsie n onMcaHHBIE
YETBIPEXYTOJIBHUKH, UX
MIPU3HAKU U CBOMCTBA. pEILICHNE
3a1ad.

[IpumeneHnne cBOMCTB

bubmuoreka [JOK
https://m.edsoo.ru/8a1415b2

bubmuoreka [JOK
https://m.edsoo.ru/8a141940

bubmuoreka [JOK
https://m.edsoo.ru/8a141b34

bu6mmoreka [JOK
https://m.edsoo.ru/8a140f86

bu6mmoreka [JOK
https://m.edsoo0.ru/8a1416d4

bu6mmoreka [JOK
https://m.edsoo.ru/8a1416d4



https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

61

62

63

64

65

66

BITCAaHHBIX M ONHCAHHBIX
Y4eTHIPEXYTOJILHUKOB TIPH
pELICHIH T€OMETPHUECKUX
3a7a4. ypoK HCCIIE0BaHNUE
"OKpy>XHOCTb U IpsiMasi Diiepa"

[IpuMeHeHne CBOWCTB
BIMCAHHBIX U ONHCAHHBIX
YETBIPEXYTOJIBHUKOB IIPH
PELIEHNN T€OMETPUYECKUX
3a/1a4. 3aKpEIJICHUE 3HAaHUM.

B3anMHoe pacrosiokeHue IByX
OKpPY’KHOCTEH, 001111e
KacaTeJbHbIe

Kacanne okpyxHOCTEN

KonTponsnas padora NeS no
Teme "YTIIbl B OKPYKHOCTH.
Brnincannble 1 onvcaHHbIe
YETBIPEXYTOJBbHUKH"

[ToBTOpEeHMe no Teme
"YeTplpexyroabHUKu",
0000111eHne 3HaHU

IToBTOpEHUE MO TEME

bu6mmorexa [IOK
https://m.edsoo.ru/8a1410a8

bu6mmoreka [JOK
https://m.edsoo.ru/8a1410a8

bu6mmorexa [JOK
https://m.edsoo.ru/8a141c88

bu6mmorexa [JOK
https://m.edsoo.ru/8al41ddc

bu6mmorexa [JOK
https://m.edsoo.ru/8al4lefe



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

"TInomaau", 0000IIeHE 3HAHUI
67 HToroBas KOHTpOJIbHASA paboTa

[ToBTOpEHNE OCHOBHBIX MOHATHIA
68 Y METOJIOB KypCOB 7 U 8 KJIaCCOB,

000011eHKEe 3HAaHUN. Penienue
3a71a4.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/8a142368

bu6mmoreka [IOK
https://m.edsoo.ru/8al1420ac



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUIIACC

Ne
n/n

Tema ypoka

Onpenenenue
TPUTOHOMETPUUICCKUX
¢bynkuit yrinos ot 0° mo 180°

@dopMyIibl IPUBEICHUS
TeopeMa KOCHHYCOB

TeopeMa KOCHHYCOB

Teopema kocunycoB. Pemenue
3ajau.

Teopema cuHyCOB.
3akperieHue 3HaHUM.

Teopema cuHycoOB

Teopema cunycoB. Pemenune
3ajad.

HaXO)K,Z[CHI/IC JJINMH CTOPOH U
BCJIMYHH YIJIOB TPEYTOJIbHUKOB

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IpakTnyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/8al424bc

bu6mmoreka [JOK
https://m.edsoo.ru/8a14336¢

bu6mmoreka [JOK
https://m.edsoo.ru/8al42d5e

bu6mmoreka [JOK
https://m.edsoo0.ru/8al142e8a

bu6mmoreka [JOK
https://m.edso00.ru/8a1430b0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0

10

11

12

13

14

15

16

17

Pemenue TpeyroabsHUKOB 1O
JIBYM CTOPOHAM U YTy MEXIY

HHUMU.

Pewrenue TpeyroibHUKOB 1O
CTOPOHE U MPWICKAIINM K HEN
yIJIaM.

Pemenne TpeyrojbHUKOB 11O
TPEM CTOPOHAM.

Pemrenne TpeyroibHUKOB.
3akperienue 3Hanuil. Urpa
"MatemaTnueckuii 60 "o
teMe "Pemenue
TPEYroJIbHUKOB"

[IpakTHueckoe NpUMeHEHHE
TEOPEM CUHYCOB U KOCHHYCOB

[IpakTHueckoe NpUMEHEHHE
TEOPEM CHHYCOB U KOCHHYCOB.
Pemenue 3amgad.

KonrtponsHas padora Nel no
teMe "Pemienue
TPEYrOJIbHUKOB"

[TonsTre o mpeobpazoBaHUU
Mog00HUs

bu6mmoreka [JOK
https://m.edsoo.ru/8al42ac0

bubmuoreka [JOK
https://m.edsoo.ru/8al42ac0

bubmuoreka [JOK
https://m.edsoo.ru/8al42ac0

bu6mmorexa [IOK
https://m.edsoo.ru/8al42acQ

bu6mmorexa [IOK
https://m.edsoo.ru/8al42c3c

bu6mmorekxa [OK
https://m.edsoo.ru/8a14392a

bu6mmorexa [{OK
https://m.edsoo.ru/8a143ab0



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0

18

19

20

21

22

23

24

25

26

CoOTBETCTBEHHBIC JIEMECHTHI
MoA0OHBIX (uryp.
Uccnenosanue "llentpansHoe
nogoOue u ero nmpuMeHeHue".

CoOTBETCTBEHHBIE 3JIEMEHTHI
noo0HBIX uryp. Pemmenue
3aad.

Teopema o mpou3BeACHUN
OTPE3KOB XOPA.

[IpuMeHeHne Teopemsl B
pELIEHNN TEOMETPUYECKUX
3a1a4

Teopema o mpou3BeACHUN
OTPE3KOB CEKYIIUX.

[IpuMeHeHne TeopeMsl B
pELIEHNN TEOMETPUYECKUX
3a1a4

Teopema o kBaapare
KacaTeJIbHOH.

[IpumeHeHne TeopeMsl B
pELICHUU TEOMETPUYECKUX
3a1a4

KonrtponsHas padora Ne2 o

bu6mmoreka [JOK
https://m.edsoo.ru/8al43de4

bubmuoreka [JOK
https://m.edsoo.ru/8a14406e

bu6mmorexa [IOK
https://m.edsoo.ru/8a143f06

bu6mmorexa [IOK
https://m.edsoo.ru/8al441a4

bu6mmoreka [IOK
https://m.edsoo.ru/8al443fc

bu6mmorexa [IOK
https://m.edsoo.ru/8al442da

bu6mmorexa [IOK
https://m.edsoo.ru/8a144578

bu6mmoreka [JOK


https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a144578

27

28

29

30

31

32

33

34

teme "IIpeoOpazoBanue
nonobus. Metpuueckue
COOTHOLIEHUS B OKPYKHOCTH"

OrnpenenieHre BEKTOPOB.
DU3NYECKUN U
F€OMETPUUYECKUIN CMBICIT
BEKTOPOB

CI10)keHre U BEIUYUTAHUE
BEKTOPOB.

YMHOXEHHUE BCKTOpPA HA YUCJIO

Crno)XeHne U BIUNTAaHHUE
BCKTOPOB, YMHOXXCHHUC BCKTOPA
Ha yncno. Pemenue 3agay.

Paznoxenue BCKTOpA 110 IBYM
HCKOJUIMHCAPHBIM BCKTOPpaM

Koopaunats! BekTopa

CxansapHoe Npou3BeCHNE
BCKTOpOB, cro HpI/IMeHeHI/Ie JJIA
HaXO0XICHUA IJINH U er'IOB

CkanspHoe mpou3BeIeHNe
BEKTOPOB, €r0 IPUMEHEHUE 1A

https://m.edsoo.ru/8al447a8

bubmuorexa [JOK
https://m.edsoo.ru/8a144960

bubmuoreka [JOK
https://m.edsoo.ru/8al44a8c

bu6mmoreka [IOK
https://m.edsoo.ru/8al144d52

bu6mmoreka [JOK
https://m.edsoo.ru/8al44fbe

bu6mmorexa [JOK
https://m.edso00.ru/8a14539c

bu6mmorexa [IOK
https://m.edsoo.ru/8a14550e



https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

35

36

37

38

39

40

41

42

43

HaxO0JKJICHUS JIJTUH U YTJIOB.
Pemrenue 3agau.

Pemenue 3a1a4 ¢ momMoIisko
BekTOpoB. Urpa "BekTop
ynaan"

Pemienue 3aa4 ¢ moMoIIbI0
BEKTOPOB. 3aKperieHUe
3HaHUMU.

[IpuMeHeHne BEKTOPOB 1
pereHus 3a1a4 GU3NKA

KonTponbnas padora Ne3 no
teme "BekTopsr”

I[eKapTOBBI KOOpAWHATBI TOUCK
Ha IMJIOCKOCTHU

YpaBHeHHE NpsIMON

VYpaBHeHue npssMou. Pemenue
3a/1ad.

YpaBHEHHE OKPYKHOCTU

Koopaunats! Touek
IepeceYEHus OKPYKHOCTH U
NpAMOi

bu6mmoreka [JOK
https://m.edsoo.ru/8al44c3a

bubmuoreka [JOK
https://m.edsoo.ru/8a1458c4

bu6mmoreka [JOK
https://m.edsoo.ru/8a145b08

bu6mmoreka [IOK
https://m.edsoo.ru/8a145c48

bu6mmoreka [JOK
https://m.edsoo.ru/8a14635a

bu6nmoreka [JOK
https://m.eds00.ru/8a146620



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

44

45

46

47

48

49

Mertoa KoOpAMHAT MU
peLIeHNH F€OMETPUUECKUX
3anau. becena "Hcropus
pa3BUTHS BEKTOPHOI'O METOJA B
JIEKapTOBBIX KOOpAUHATax"

Meroa koopAauHAT NpH
pELIeHNH IPAKTUYECKUX 3ajay.

Meroa koopAauHAT NpH
pELIEHNN T€OMETPUUYECKUX
3ajad, IPaKTHYECKUX 3ajad.
3aKkperieHUue 3HaHW.

KonTponbnas padora Ne4 o
TeMe "JlekapTOBbI KOOPIUHATEI
HAa TUIOCKOCTH"

IIpaBunbHbBIE
MHOT'OYT'OJIbHUKH, BBIUNCIICHHE
ux 2nemMeHToB. [IpakTrueckas
pabota "[locTpoenue
MIPaBUJIbHBIX
MHOTOYT'OJIbHUKOB LIUPKYJIEM U
JIMHEUKOMN"

Yucno n. InuHa OKpyKHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/8al146e0e

bu6mmoreka [JOK
https://m.edsoo.ru/8al46fda

bu6mmorexa [{OK
https://m.edsoo.ru/8al472c8



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8

50

51

52

53

54

55

56

57

58

59

60
61

Yucno n. [InmuHa OKpyKHOCTH.

Pemrenue 3agau.

JlnvHa 1yru OKpy»KHOCTH
Pannanuas mepa yrna

[Imomane kpyra. Pemenne
3ajad.

IInomans CCKTOpa, CCrMCHTA.

KontponbHast padota Ne5 no
teMe "[IpaBunbHbIE
MHOTOYT'OJIbHUKH"

IlonsaTue o ABMKEHUHN
IIIIOCKOCTH

[TapamtensHbI IEPEHOC.

[TapamensHbI IEPEHOC.
Pemenue 3agau.

IToBopor

[ToBoport. Pemienue 3anau.

[IpuMeHeHne NBUKEHUN ITPU

bu6mmoreka [JOK
https://m.edsoo.ru/8al4714c

bubmuorexa [JOK
https://m.edsoo.ru/8al4714c

bubmuoreka [JOK
https://m.eds00.ru/8a147426

bu6mmoreka [IOK
https://m.edsoo.ru/8a147750

bu6mmoreka [IOK
https://m.edsoo.ru/8a147750

bu6mmoreka [JOK
https://m.edsoo.ru/8al47c82

bu6mmoreka [JOK
https://m.edsoo.ru/8a147f16

bu6mmorexa [IOK
https://m.edsoo.ru/8a147f16

bu6nmoreka [JOK


https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

62

63

64

65

66

PEIICHUHU 3aJa4

[Ipumenenue IBUKEHUM pU
pelieHny 3a1ad. 3aKperieHue
3HaHUM.

[ToBTOpeHuEe, 0000MIIEHNE,
CUCTEMATHU3AIIMS 3HAHHMH.
N3mepenne reomeTpudecKkux
BeIMYHH. TpeyroJibHUKU

[ToBTOpeHme, 06001IEHNE,
CHCTEMAaTH3aINsI 3HAHUH.
[TapannensHbie 1
MepHEHIUKYISIPHBIE TIPSIMbIE

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTH3alMsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

66

https://m.edsoo.ru/8a1480e2

bubmuoreka [JOK
https://m.edsoo.ru/8a148524

bubmuoreka [JOK
https://m.edsoo.ru/8a148650

bu6mmorexa [IOK
https://m.edsoo.ru/8a148920



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM

INPOI'PAMMBbI
7 KJIACC
Kon
NMPOBEPAEMOro
pe3yJabTrara
6
6.1
6.2
6.3
6.4
6.5
6.6

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

I'eomeTpus

Pacnio3HaBaTh H3yueHHBbIE TI'eOMETpUYEcKHe (UIyphl, ONpenensITh HX
B3aMMHOE  PAacIOJIOKEHHE, H300pakaTb TEOMETPHUECKUE  (UTYPHI,
BBINOJIHATH YEPTEKU 10 YCIOBUIO 3a/1aun. VI3MepsTh JIMHEHHbIE U YITIOBbIE
BEIMYMHBI. PemaTe 3ajauM Ha BBIYKMCICHHE JUIMH OTPE3KOB U BEJIUYMH

yIJI0B

Jenatb rpyOyr0 OLIEHKY JIMHEHHBIX M YIVIOBBIX BEJIMYUH HPEIMETOB B
peasibHOM JKM3HM, pa3MEpOB NPUPOJHBIX OOBEKTOB. Pazimuuarh pasmepbl
ATUX 0OBEKTOB I10 MOPAIKY BETUUUHBI

CTpouTh 4epTeKH K F€OMETPUUECKUM 3a/iadam

ITonb30BaTbcs IpU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, MCIIOIb30BATh
NPU3HAKW U CBOWCTBAa PAaBHOOEAPEHHBIX TPEYrOJbHUKOB IPH pEIICHUN
3a1a4

IIpoBOAUTE JTIOTUYECKUE PACCYXKACHUS C UCIIOJIB30BAHUEM I€OMETPUUYECKUX
TEOpEM

[Tonp30oBaTbesl NpU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYrOJbHHUKOB,

CBOMCTBOM MCIHAaHBbI, HpOBCHéHHOﬁ K THUIOTCHY3C HNPAMOYTOJBHOIO

TPEYroJIbHUKA, B PCIICHUH TCOMETPUICCKUX 3aaa4d



6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

8 KUIACC

Ornpenensatb NapajjIeIbHOCTh MPSIMBIX C TOMOUIBIO YIJIOB, KOTOPBIE
oOpa3zyer ¢ HuMHU cekymas. OnpenensTb MNapaiebHOCTh HNPSIMBIX C
MIOMOLIBID PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSIMOM 10 TOYEK

JIPyro NpsaMoi
Pemate 3amaun Ha kieTyaTon Oymare

[IpoBOANTH BBIUMCICHHS U HAXOIUTh YHUCIIOBbIE M OYKBEHHBIC 3HAUYCHUS
YIJIOB B TEOMETPUYECKUX 3aJa4aX C HCHOJIb30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB M MHOTOYTOJIbHUKOB, CBOICTB YIJIOB, 0Opa30BaHHBIX MpPH
MEPECEUCHUU  JBYX  MapajulebHbIX  OpsMBIX  CeKymiel. Pemars

MPAKTUYCCKUC 3a/1aY1 Ha HAXOKACHHUC YI'JIOB

Biagete mOHATHEM IE€OMETPUYECKOrO MeECTa TOYEK. YMETh ONPEACIATH
OMCCEeKTpUCY yrida M CEpPEeIUMHHBIM MEePHeHIUKYISlp K OTpe3Ky Kak

IreOMCTPHUUICCKUC MECTA TOUCK

CDOpMy.]'II/IpOBaTB OMpCACIICHUA OKPYXHOCTH W Kpyra, XOpJAbl U JUAMETpPA
OKPY’KHOCTH, IIOJB30BATHCA HX CBOMCTBAMH. Y METh IIPUMCHATL OTHU

CBOMCTBa IIpyu pCHICHUUA 3aaa4

Brnaners NOHATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPY)KHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaTbes (akTamMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJbHUKA IIEPECEKAOTCA B OJHOW TOYKE, U O TOM, YTO
CepeIMHHBIC NIEPIEHANKYJIIAPEI K CTOPOHAM TPEYTOJIBHUKA NIEPECEKAIOTCS B
OJIHOU TOYKE

BianeTs noHsATHEM KacaTelnbHOU K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOM O
NEPHEHAUKYJIAPHOCTH KacaTeIbHOM M pPaanyca, NPOBEAEHHOIO K TOUYKE
KacaHus

ITonp30BaTbcss ~ MPOCTEWIIMMH  TE€OMETPUYECKHMMHM  HEpPaBEHCTBAMH,
IIOHUMATh UX MPAKTUYECKUN CMBICII

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE ITIOCTPOCHUS C MOMOILBIO LIUPKYJIS

U JIMHEWKA



Kon
NpoBepPsSIEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

['eomeTpus

Pacno3naBath OCHOBHEIC BUbI LIeTHpéX}’l"O.]'H:HI/IKOB, HX DOJICMCHTHI,

IIOJIb30BAaThCS MX CBOHMCTBAMU Ipr pCICHUU I'COMCTPUICCKHUX 3a/1avd

[IpuMeHATh CBOMCTBA TOYKHM MEPECEUCHMs] MEIWaH TPeyrojbHUKa (LeHTpa

Macc) B PEIICHUH 3a]1a4

Brnaners nmonsTHeM cpeqHel JTMHUM TPEYrojbHHKAa U TpareluH, MPUMEHATh
UX CBOMCTBA IIpU PELICHUHM T€OMETPUYECKUX 3a1ad. [lop30BaTeCs TeopemMoi
daneca u TeopeMON O MPONOPLUOHAIBHBIX OTPE3KaxX, MPUMEHATh UX UL

peICHUA NPAKTUYCCKUX 3a1a4d

[TpuMeHsITh IPU3HAKU 110A00US TPEYTOJbHUKOB B PEIIEHUH F€OMETPUUECKUX
3a1a4

[Tons3oBatbesi Teopemoit Iludaropa mns pemieHHss TEOMETPHUECKUX U
IIPAKTHYECKUX 3a1ad. CTpPOUTh MAaTeMaTUYECKYH0 MOJENb B IPAKTUYECKHUX
3aJa4ax, CaMOCTOATEIBHO AENaTh 4YEPTEK M HAXOAUTh COOTBETCTBYIOIIUE

JUIMHBI

Bimagers DNOHATHUSAMM CHHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IIPSAIMOYTOJIBHOTO TPEYroJibHUKA. [lob30BaThCA 3THUMM HOHATUAMM UL

peHiCHUs NPAKTUYCCKUX 3a4a4

Bbruucnsate (pa3iauyHbIMU clOco0aMM) IUIOIIAAb TPEYTONbHUKA U IUIOIMIAH
MHOTOYTOJIbHBIX (Uryp (moJsib3ysich, € HEOO0XOJUMO, KaJIbKYJISTOPOM).
[TpyMeHSTh MONTY4YEHHbBIE YMEHUS B IPAKTUUECKUX 3aJa4dax

Bnanerp NOHATHAMM BIMCAaHHOTO M LEHTPAIBHOIO YIVA, HMCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIjlaX, yIrilax MEXAy XopJamH (CeKyIIMMH) U YIJie
MEXly KacaTeJIbHOM U XOpA0H IpU PELIEHUU N'€OMETPUUECKHX 3aa4
Bnaners MOHATHEM ONMCAHHOIO YETHIPEXYrOJIbHUKA, NIPUMEHATH CBOMCTBA

OITMCAHHOTI'O quBIpéXYFOHBHI/IKa IIpu pCUICHUHA 3aa1a4

HpI/IMCHHTL IMOJIYYCHHBIC 3HAHUSA Ha IMPAKTHKEC — CTPOUTH MATCMATHUYCCKUC

MOACIN 1A 3aJad peaJTBHOfI KN3HM W TMPOBOAHUTH COOTBETCTBYIOIIHC



9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

BBIYUCJICHUA C NPUMCHCHHEM HOI[OGI/IH U TPUTOHOMCTpPUHU (HOJIB3y51CB, Trac

HE00XOMMO, KAIBKYJIATOPOM )

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

I'eomeTpus

3HaTh TPUTOHOMETPUYECKHWE (YHKIUU OCTPBHIX YIJIOB, HAXOAUTh C UX
MIOMOILBIO  PA3JMYHBIE  DJIEMEHTHl  IPSIMOYIOJIBHOTO  TPEYroJIbHUKA
(«pelieHue MPSMOYTOJIBHBIX TPEYroJbHUKOB»). HaxoauTh (¢ mOMOIIBIO

KaJIbKYJIATOPA) JUTMHBI U YTIIBI 1711 HETAOJIMYHBIX 3HAUCHU I

ITonb30BaThCs (1)OpMy.]'IaMI/I IMPpUBCACHNUA N1 OCHOBHBIM TPUT'OHOMCTPHUUCCKUM
TOXICCTBOM I HAXOXIACHUA COOTHOIICHUM MCKAY TPUTOHOMCTPUICCKUMU

BCJIIMYNHaAMU

Hcrnonbs30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUIsl HAXOXKAEHUS Pa3IMYHbIX
AIIEMEHTOB TPEYTrOJbHUKA («PELICHUE TPEYTOJIbHUKOBY), IPUMEHATh UX TPU

PEIICHUN T'COMCTPUICCKHUX 3a a4

Bnagerp mousaTHsMH — mpeoOpa3oBaHMs  TOJ00MSA, COOTBETCTBEHHBIX
ANeMEeHTOB Ton00HBIX ¢uryp. I[lombp3oBaThes CBOMCTBAMU — MOJ00US
MPOU3BOJBHBIX (UTYP, YMETh BBIYHMCIATH JUIMHBI U HAXOAUTh YIJIBI Y
nono6HbIX ¢uryp. [IpuMeHsaTs cBOWCTBA MOAOOMS B MPAKTUUECKUX 3a/ladyax.

YMeTh NpUBOAUTH PUMEPHI OJOOHBIX (PUTYP B OKpPY’KaIOIIEM MHpe

ITonb30BaTbcs TEOPpEMaMU O IIPOU3BEACHUU OTPE3KOB XOPJ, O IPOU3BEIACHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOU

[Tonb30BaThbcs BEKTOpaMy, MOHUMATh MX TEOMETPUYECKHM W (PU3ndecKuit
CMBICJI, TIPUMEHATh MX B PEIICHHHM T'€OMETPUUYECKUX M (PU3MUYECKUX 3a7ad.
IIpuMeHATh CKaJIspHOE NPOU3BEACHUE BEKTOPOB I HAXOXKACHUS [UIMH U

yIJI0B



6.7

6.8

6.9

6.10

ITons30BaThCA MCTOAOM KOOpAMHAT Ha ILUIOCKOCTH, IIPHUMCHATH €ro B

PEIICHUN T'COMETPUUCCKUX U IIPAKTUYCCKUX 3aJa4

Biagete NOHATHAMM NPABHWIIBHOTO MHOTOYTOJIBHUKA, JIMHBI OKPYKHOCTH,
JUIMHBl yTU OKPY/KHOCTH W DPAJMAHHOW MEphl YIJIa, YMETh BBIYUCIATH
wiomanap kpyra U ero yacreil. IIpuMeHATh NOJIy4YEeHHbIE YMEHMS B

MPAKTUYCCKUX 3aaavdax

Haxomuth ocu uimM UEHTPbl CUMMETpUU (UTyp, TPUMEHSATH JIBHXKEHUS

IIJIOCKOCTH B HpOCTefIIHI/IX cirydadax

IIpuMeHATh NOJIy4eHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJCIIA JUI 3aJad pEalbHOM JKU3HU H IPOBOJWUTH COOTBETCTBYIOILME
BBIUMCJIEHUS] C MPUMEHEHUEM IOAO00MS U TPUTOHOMETPUYECKUX (YHKIUI

(MonB3ysICh, T/Ie HEOOXOIUMO, KABKYISITOPOM)



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Koxa

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

I'eomerpus

Havanbnble noHATHsA reomerpun. Touka, mpsiMas, OTPE30K, Jyd. Yroi. Buasl
yriaoB. BeprukanbHble M CcMEXHblE yIubl. buccektpuca yrna. Jlomanas,

MHOTOyrojbHUK. [[apamienbHOCTh U NEPIEHANKYIIAPHOCTD IPSIMBIX

Cummerpuunbie Gurypbl. OCHOBHBIE CBOMCTBA OCeBOM cuMMmeTpuu. [Ipumepsr

CUMMCTPUHU B OKPY’KAKOIIIEM MHPE

OCHOBHBIE MOCTPOCHUA C IIOMOLIBIO HHPKYISA U JIMHEUKH. TPGYFOHBHI/IK.

BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA

PaBHOOepeHHBIE ¥ pPaBHOCTOPOHHUN  TPEyroJbHMKU.  HepaBeHCTBO

TPEYroJIbHUKA

CBolicTBa M MPHU3HAKU PABHOOEIPEHHOrO TpeyrosbHUKA. [Ipu3Haku paBeHCTBa

TPEYTrOJIbHUKOB

CBoiicTBa M NMpU3HAKU NapajieNbHbIX NpsAMbIX. CyMMa yrjioB TpeyroJIbHHKA.

BHemHue yriel TpeyroiabHUKa

[TpsimoyronbHbli  TpeyronbHUK. CBOHCTBO  MeIuaHbl  MPSMOYIOJILHOTO
TpEYrojibHUKa, MpOBEeAEHHOW K  rumnoreHy3e. IIpusHakm  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTrOIbHBIN TPEYrOIbHUK C YIiIoM B 30°
HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOH, Teopema o OoiblIeM yrie U OoJbllIeld CTOPOHE TPEyrojJbHHKA.
IlepnieHuKyNIp M HAKIOHHAS

I'eomerpuyeckoe mecTto TOYeK. buccekrtpuca yria ©  CepeIMHHBIN
MEPHEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUYEK

OKpy»XHOCTb U KpYT, XOpJla U IUaMETpP, UX CBOMCTBA. B3anMHOe pacrionoxenue

OKPY’KHOCTHU U HpHMOﬁ. Kacareapnas u CCKYIIasa K OKPYXHOCTH
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8 KVIACC

Koxa

6.1
6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

OKpyXKHOCTb, BIIMCaHHas B yroyl. BrnucaHHas M ONUCaHHAs OKPYKHOCTH

TpeyrojbHUKa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

I'eomeTpus

YerepipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
[TpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U CBOWCTBA

Tpameuus, paBHOOOKast Tpameuus, €€ cBOHCTBa M npusHaku. [IpsmoyroibHas
Tpaneuus

Meron ynBoenuss Menuassl. lleHtpanbHas cummerpus. Teopema Paneca u
TEOpEMa O MPONOPLIMOHATBHBIX OTPE3KAX

Cpe,[[HI/Ie JIMHUU TPCYTOJIbHUKA U TPAIICIIUU. ]_[eHTp MacCcC TPEYTrOJIbHUKA

[Tonobue TpeyronbpHUKOB, KodhduuueHtT moxodus. IIpuzHaku mnomobus
TpeyroasHUKOB. [IpuMeHeHre o J00us IPH PeIIeHUH PAKTUIECKUX 3a/1a9
dopmyIisl A1 VIO TPEYTOJIbHUKA, NTapaljiesiorpaMmma, poM0a 1 Tpaneuu
CgoiicTBa 1wIomaAei reomerpudeckux ¢uryp. OTHoIIeHHE IUIOIAeH
noJ00HBIX (uryp

Brruncnenue miuomajeil TpeyrolbHUKOB MU MHOTOYTOJBHUKOB Ha KIIETYATOU
Oymare

Teopema Iludaropa. Ilpumenenme teopemsl Iludaropa mnpu pemeHnn
MPAKTUYECKUX 3a7a4

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjia HpPSMOYTOJBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. |PUTOHOMETPUYECKHE (PYHKIIMH
yrios B 30°, 45° u 60°

BriucanHble W IIEHTpabHBIE YTIIBI, YTOJI MEXIY KacaTelbHOW M XOpAOH. YTIbI

MCKAY XOpdaMH U CCKYIIUMHA

Bnmcannble 1 onucaHHBIE YETBIPEX YT OIbHUKH
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Koxa

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

B3anMHoe pacrionokenue AByx okpykHocted. Kacanue okpyxxknocteid. O0mume

KacaTeJIbHbIE K IBYM OKPYXHOCTSIM

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
I'eomerpus

Cunyc, xocunyc, tanrec yriaoB oT 0 no 180°. OcHOBHOE TPUTOHOMETPUUYECKOE

TOXAeCTBO. POPMYIIBI IPUBEICHUS

Pemenue TPEYIrOJIbHUKOB. TeopeMa KOCHMHYCOB M TCOopeMa CHHYCOB. Pemenue

MPAKTUYCCKUX 3aaa4 C UCIIOJBb30BaAHUEM TCOPEMBI KOCUHYCOB U TCOPEMBI CUHYCOB
[IpeoOpazoBanue moaodus. [1ogo0ue cOOTBETCTBEHHBIX 3JIEMEHTOB

TeopeMa O IMPOU3BCACHHUN OTPE3KOB XOpA, TCOPEMbI O IIPOU3BCIACHHUHU OTPC3KOB

CEeKYIIUX, TEOPEMa O KBaJIpaTe KacaTelbHOI

Bekrop, anuHa (MOAaysib) BEKTOpa, COHANpaBJIEHHBIE BEKTOPBI, MPOTHUBOIOJIOXKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIUU
HaJ BeKTopaMu. Pa3iioxkeHue BeKTopa o JIBYyM HEKOJUIMHEAPHBIM BEKTOpaM
Koopaunarel BekTopa. CKaJspHOE IPOMU3BEACHHE BEKTOPOB, INPUMEHEHHUE JUIS
HAaxO0’KJICHUs JUIUH U YIJIOB

JlexapToBbl KOOpPAMHATBHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOM M OKPYKHOCTH B
KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U IpsAMBIX. MeTon KOOpAUHAT U €ro

IIPUMEHEHHE
IIpaBHUIBHBIE MHOTOYTOJIBHUKH

JnuHa okpyxHOCTH. ['pagycHas W paguaHHass Mepa YIJa, BBIYUCICHHE IJIUH YT

OKPYXHOCTEH
IInomane kpyra, CeKTOopa, CErMEHTa

JIBi>keHUsT TIJIOCKOCTH W BHYTpPEHHHE cuMMeTpun Guryp (dJIeMEHTapHbIE

npenacrasienus). [lapamiensaelii nepenoc. [loBopot



MMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEGOBAHUA
K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOM MPOI'PAMMBI OCHOBHOI'O OBLIETO

OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 001Ier0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHne onepupoBaTh NOHATUAMA: MHOXKECTBO, ITIOJAMHOKECTBO, OIepaluu
Ha/Jl MHOXXECTBAMHU; YMEHHE OIepUpOBaTh IMOHATUSAMHU: Tpad, CBA3HBIHI
rpad, nAepeBo, LUKJI, NPUMEHATh HUX MPU PEUICHUH 3a]ad; YyMEHHE
UCIOJb30BaTh TIpapUuecKkoe MPEJCTaBICHUE MHOXECTB I OINUCaHMA
peaJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELLIEHUU 33]a4 U3 IPYTUX Yy4eOHBIX

IpeaMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMU: OIIPCACIICHUC, aKCHOMa, TCOopEMa,
J0Ka3aTCIbCTBO, YMCHUC paciio3HaBaThb NCTUHHBIC )51 JIOKHBIC
BbBICKA3bIBAHUA, IIPUBOJAWUTL IMPHUMEPLBI W KOHTPIPHUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPUIAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh IMOHATHSAMHU: HATYpajJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YMCJIO, IEIMMOCTh HAaTypaJbHbIX YMCEN, IPU3HAKU JIEIIUMOCTH,
1[eJ10€ YHUCII0, MOAYJb 4Kcia, OOBIKHOBEHHAs! Ipo0b U JIeCATUYHAs JIpOOb,
CTaHJApPTHBIA BHUJ YHMCJIA, PALMOHAIBHOE YUCIIO, UPPALMOHAJIBHOE YHUCIIO,
apudMeTUYECKU KBaJIpaTHBI KOPEHb; YMEHHE BBIMOJHATH IACHCTBUSA C
YUCIIaMH, CPaBHUBATh U YIOPSAJOYMBATH YMCIA, NPEACTABIATH YUCIA Ha
KOOPJIMHATHOW MPSIMOM, OKPYIJIATH YKCIA; YMEHHUE NeJIaTh NPUKHUIKY H

OLICHKY pE3yJibTaTa BBIYMCIICHUH



YMeHue omnepupoBaTh IOHATHSIMM: CTENEHb C LEIbIM I10Ka3aTeleM,
apudmeTHyecKuil KBaJpaTHBI KOpPEHb, MHOIOWIEH, ajreOpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpPaJbHOM CTENEHU OoJible
€MHUIIBI; YMEHHE BBIMOJIHATH pacuéThl Mo ¢opmyiam, Mpeodpa3oBaHUS
LENBIX, APOOHO-PAllMOHATBHBIX BBIPAKEHUNW W BBIPAXKCHUH C KOPHSIMH,
pa3ioKeHUue MHOTO4JIeHa Ha MHOXKUTEJIH, B TOM YHCIIE C UCIIOJIb30BAaHUEM

(hopMyI1 pa3HOCTH KBAIPaTOB U KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBarh MOHATHSAMHU: YHUCIOBOE PABEHCTBO, YPaBHEHUE C
OJIHOM NEPEMEHHOM, YMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHUE peuiaTh JIMHEWHbIE ¢ KBaJpaTHbIE YpaBHEHWs, JpOOHO-
paluMoOHalbHbIE YpPAaBHEHHMS C OJHOM IIEPEMEHHOH, CHUCTEMBbI JABYX
JUHEWHBIX YpaBHECHWM, JIMHEHHBIE HEPABEHCTBA M HX CHCTEMBI,
KBaJ[paTHBIC U JIPOOHO-pAIIMOHAIEHBIE HEPABECHCTBA C OJJHOM MEPEMEHHOM,
B TOM YHUCJI€ MPU PELICHUU 3a7a4 U3 APYrUX MPEIMETOB U MPAKTUYECKUX
3a/1a4; YMEHHUE MCIOJIb30BaTh KOOPAMHATHYIO HPSMYI0 U KOOPJAMHATHYIO

IJIOCKOCTBh JJIs1 N300pakKeHUs PEIIeHUN ypaBHEHU, HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (YHKUMSA, TpaduK (QYHKIUH, HYIH
(yHKIIMM, MPOMEXYTKH 3HAKOIOCTOSHCTBA, INPOMEXYTKH BO3pacTaHMs,
yObIBaHUs, HauOoJbllIee W HaUMEHbIlee 3HaueHHs (YHKIHMM; yMEHHUE
OINCpHUpPOBATL IIOHATUAMMU: IIpdAMad HTPONOPHHUOHAIBHOCTD, JIMHEHHAas
¢byHKLIMsA, KBaapaTu4Has (QyHKIUSA, oOpaTHas MNPONOPLHUOHAIBHOCTD,
napaloia, runep0osa; yMeHue CTpouTh rpaduku GyHKIUHN, UCIIONb30BaTh
rpaduKu sl ONpeAeNeHUs CBOMCTB MPOLIECCOB W 3aBUCHUMOCTEH, JUIA
pelieHns 3a7ad U3 JpYrux y4dyeOHBIX NPEIMETOB U pealbHOM >KU3HHU;

YMCHHC BbIpa)XaTb (bOpMy.TI&MPI 3aBUCUMOCTH MCIKAY BCIIMUYNHAMU

YMeHue onepupoBaTh MOHATHIMU: MOCIEA0BATEIbHOCTh, apupMeTHIecKas
U TeoMeTpuYecKas IMpOrpecCuu; yMEHHE HCHOJIb30BaTh CBOMCTBA
nocsenoBareabHOCTEH, (HOPMYIIBI CYMMBI M OOIIETO YiI€Ha MPHU PEelICHUH
3a/a4, B TOM YHCJE 3aJa4 M3 JPYrHX Yy4eOHBIX MPEIMETOB U peallbHOM

KHU3HHU
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YMeHnue pemath 3a7aud pa3HbIX TUIOB (B TOM YMCIIE HA IPOLEHTHI, O U
4acTu, JBWKEHHUE, padoTy, LIEHY TOBAapOB U CTOMMOCTH MOKYIOK U YCIYT,
HAJIOTH, 3aJauyd U3 O00JacTh YNpaBICHUS JHMYHBIMH U CEMEHHBIMH
(uHaHCaMM); YMEHHE COCTABJIATH BBHIPAXKEHUS, YPaBHEHHsI, HEPABEHCTBA U
CUCTEMBI 110 YCIIOBUIO 3aJjaud, MCCJIEN0BaTh IIOJYYEHHOE pEIIEHUE MU

OLICHUBATh HpaBI[OHO,Z[O6HOCTI> IMOJIYYCHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: QUTypa, TOUKA, OTPE30K, IMpsiMasi, JIyd,
JOMaHas, yroj, MHOTOYI'OJbHHMK, TPEYTOJbHUK, PABHOOCIAPEHHBIH WU
PaBHOCTOPOHHUHN TPEYroJbHUKH, MIPSIMOYTOJIbHBII TPEYrOJbHUK, MEIUAHA,
OuccekTpuca U BbICOTA TPEYroJbHUKA, YeThIPEXYTOJIbHUK,
napajienorpaMM,  poM0,  NPSAMOYTOJIbHUK,  KBajpar,  Tpamerus;
OKPY’XKHOCTb, KpYI, KacaTejabHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢dburypamu; yMeHue pemiaTth 3a/1a4i, B TOM YUCJIE U3 TOBCEIHEBHOM KHU3HH,
Ha HaXO0XJEHHUE TI'€OMETPUYECKUX BEJIMYUH C NPUMEHEHHEM M3yUYEHHBIX

CBOMCTB puryp u pakToB

YMeHue onepupoBaTh IOHATHUSAMM: PABEHCTBO (UIYp, PpPaBEHCTBO
TPEYrOJIbHUKOB; NapaJljIeIbHOCTh U IEPHEHIUKYISAPHOCTD IPSAMBIX, YIroJl
MEXAYy TMpSAMBIMHM, NEPIEHIUKYJISAp, HAKJIOHHAsA, NPOEKUUs, I[oA00ue
¢uryp, nogoOHBIE TPEYroJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH H
MPsIMOM; YMEHHUE paclo3HaBaTh PaBEHCTBO, CUMMETPUIO U Tlojo0ue ¢uryp,

MapaJllICJIbHOCTD U NNCPICHAUKYIIAPHOCTD MPAMBIX B OKPYIKAOIMIEM MUPE

YMeHue onepupoBaTh MOHATUSIMH: JIMHA, PACCTOSHUE, Yoy (BeIUYMHA
yrila, CAHYC U KOCUHYC yTJjla TPE€yTroJIbHHKA), IUIOIIAAb; YMEHHE OLIEHUBATh
pasMepsl TPEAMETOB U OOBEKTOB B OKpPYKAIOIIEM MHUpPE; yMEHUe
MPUMEHATHh (HOPMYIIBI MEPUMETPa W IUIOMIAJM MHOTOYTOJIbHUKOB, JJTMHBI
OKPY)XHOCTH M  IUIOMQAM  Kpyra, o0bemMa  MPSMOYTOJIHHOTO
napajuieJenuIesa; YMEHHE MPUMEHSTh MIPU3HAKHU paBeHCTBa
TPEYTOJbHUKOB, TEOPEMY O CYMME€ VYIJIOB TPEYIrOJbHUKA, TEOPEMY
[Mudaropa, TpUrOHOMETPUUYECKHE COOTHOIICHUS JJIsSi BBIYUCIICHHS JJIHUH,

pacCTOAHUH, IO
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YMmenne  wu3o0paxarb IIockue GUTypel M UX ~ KOMOHMHAIWW,
IPOCTPAaHCTBEHHBIE (UTYPHl OT pPYKH, C TIOMOINBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB 110 TEKCTOBOMY WJIM CUMBOJILHOMY

OIIMCaHHIO

VYMmenune OIICpHUPOBAThH IMOHATHUAMU: IPAMOYIOJIbHAsA CHCTEMa KOOpAMWHAT,
KOOpAUHATbl TOYKH, BCKTOP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpPA Ha
YUCIO0, CKaJLIpHOC IIPOU3BCACHUEC BCKTOPOB, YMCHHEC HCIIOJIbB30BaTh
BCKTOPLI U KOOPAWHATHI IJId MPCACTABJICHUA JAHHBIX W PCUICHUA 3a/1a4d, B

TOM YHUCJIC U3 APYTUX y‘lC6HLIX npeaMCETOB U peaHLHOﬁ KHN3HU

YMeHue onepupoBarh MOHITUSIMH: CTOJIOMKOBBIE U KPYTOBBIE AMArpaMMbl,
TaOmuIUbl, cpeaHee apudMeTHUecKoe, MeauaHa, HauOoJbllee U
HauMEHbIIIEe 3HAUEHUs, pa3Max 4YMCIOBOrO Habopa; yMEHUE H3BJIEKaTh,
HMHTEPIPETUPOBATH U MPeoOpa3oBhIBaTh WH(HOPMAIIUIO, MPEICTABICHHYIO B
TabJIMIAX W Ha JuarpaMmax, OTpa)arollyl0 CBOICTBa U XapaKTEPUCTHKHU
pEaIbHBIX TMPOIIECCOB U SIBICHUI; YMEHHE pPAaclo3HaBaTh H3MEHYMBbHIC

BCJIMYMHBI B OKPYKaroeM MHUPEC

YMeHue onepupoBaTh IMOHATUSMHU: CIIy4alHBIM ONBIT (CiIydalHBIN
HKCHEPUMEHT),  3JEMEHTapHOe  COOBbITHE  (DJIEMEHTApHBIH  HCXON)
CIIy4alilHOTO OIIbITa, CllydailHOE COOBITHE, BEPOSTHOCTb COOBITHS; YMEHHE
HaXOJWTh  BEPOATHOCTH  CIy4alHBIX  COOBITUH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHUE pelaTh 3a7aun
METOZIOM OpraHU30BaHHOTO Iepedopa M C HCIIOJIB30BAaHMEM IpaBUIIa
YMHOKEHUS; YMEHHE OILICHMBAaTh BEPOSTHOCTH pEAIbHBIX COOBITUH U
SIBJICHUH, TTIOHUMAaTh POJIb MPAKTUYECKH JTOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITUH B OKpYXKAalOUIEeM MHPE U B KU3HU; 3HAKOMCTBO C MOHSITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCET U €ro

POJIBIO B MACCOBBIX ABJICHUAX

YMmenue BBI6I/IpaTB HOJIXOJIHIJ_II/Iﬁ H3y‘-IeHHLII>i MCTOJ JIA PCIICHUA 3ada4u,
MIPpUBOAUTH MPHUMEPBI MATEMATHUYCCKUX SaKOHOMepHOCTeI\/’I B IIpupoac u
JKU3HH, pacClloO3HABAThb IIPOSABJICHUC 3aKOHOB MATCMATHUKU B HCKYCCTBC,
OIMMCBIBATh OTHACJIBHBIC BBLIJAOIIHUECA PE3YJIbTAThI, IMOJTYYCHHBIC B XOJ€

Pa3BUTHUA MAaTCMATUKH KaK HAYKU, IPUBOAHUTH IMPUMCPBI MATCMATUYCCKUX



OTKPBITHH U UX aBTOPOB B OTEYECTBEHHOM U BCEMUPHOU UCTOPUU



INEPEYEHDB 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMBIX
HA OI' 1O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna v BBIYUCIICHUS

1.1 Hatypanbnble u nensie uncina. [Ipu3Haku 1eNMMOCTH LIETIbIX YHCe

1o OOBIKHOBEHHBIE M JIECATUYHbIE APOOH, MPOIEHTHI, OECKOHEUHBIEC MEPHOAMUECKUE
' Ipobu

1.3 PanmonaneHeie uncna. ApudmMernyeckue onepanny ¢ pauioHaJIbHBIMU YUCIIaMU

14 [eiictButenpupie unciaa. ApudMeThdeckue omepanud ¢ JIeHCTBUTEIbHBIMU
' qrcIaMu

Le [TpuOnkE€HHbIE BBIYMCICHUS, MpaBUJa OKPYIJICHHs, NPUKUAKA W OLEHKa
' pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaKeHUs

2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHUS C IEPEMEHHBIMH )

29 Crenenp ¢ nensiM nokasareneM. CTeNeHb € palMOHAJIbHBIM ITOKA3aTEJIEM.
' CBoiicTBa CTENEHH

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”5 Apudmerndeckuii KOpeHb HaTypalibHOW cTereHu. [{eficTBUus ¢ apuPMEeTHIECKUMU
' KOPHSIMH HaTypalbHON CTENIEHU

3 VYpaBHEHHUSI ¥ HEPABEHCTBA

31 Ilensie u papoOHO-panMoHanbHble ypaBHEHHMs. CHCTEMBI M COBOKYIHOCTH
' YPaBHEHUNU

39 Ilensie u ApoOHO-panMOHaTIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemrenue TekcToBBIX 3ama4

4 YucnoBble ITOCIEN0BATEILHOCTH



4.1
4.2

5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIIEA0BATEIHHOCTEN

Apudmernueckas 1 reoMmeTpuueckas mporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
OyHKIMU

OyHKIUA, crocoObl 3amaanus GyHkuuu. ['paduk ¢pynknuu. OO6IacTh onpeneacHus
U MHOXecTBO 3HaueHmd  Qynkmuu. Hymm  ¢ynknuu.  IIpomexyTtku
3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTM (YHKIHMH. MaKCUMyMbl H
MUHUMYMBI (pyHknuu. Haumbonbiiee W HaWMeHbIee 3HAYeHUE (YHKIUK Ha
MIPOMEKYTKE

KoopauHatsl Ha IpsIMON U IIIIOCKOCTH

Koopaunarnas npsimast

JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH

I'eomerpus

['eomeTpuueckue GUrypsl U UX CBOMCTBA

TpeyronbHuk

MHOroyroibHUKU

OKpy’KHOCTb U KpYyT

W3mepeHune reoMeTpu4eckix BEIMYUH

BekTopb! Ha TIOCKOCTH

BeposTHOCTh U cTaTUCTHKA

OnucatenbHas CTAaTHCTUKA

BepostHOCTh

KombunaTtopuka

MHoxecTBa

I'padbr



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» 'eometpus, 7-9 knaccel/ Atanacsia JI.C., byty3oB B.®., Kagomues C.b. u npyrue, AKiimoHepHoe 00111eCTBO
«M3marensctBo «IIpocBemenue»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

['eomerpus. Merognueckne peKkOMEHAAUN. 7/ Kiacc.
VY4eb. mocobue ist 0011e00pa3zoBaT. Opranu3anui /

[JI. C. AtanacsiH, B. ®@. Byry3os, 1O. A. ['mazkoB

u 1p.]. — M. : IIpocsemenue, 2015.

I'eomerpus. Metoauueckne peKOMEHIANH. 8 KIIacCC.
VYueb. nocobue ny1st 0611e00pazoBaT. opraHuzamui /
[JI. C. ATtanacsin, B. @. byry3os, 0. A. ['nazkoB

u 1p.]. — M. : IIpocsemenue, 2015.

I'eomerpus. Metoauueckne pekoMeHIanM. 9 Kiacc.
VYueb. nocobue st 061e00pazoBat. opraHuzarui /
[JI. C. AranacsH, B. @. byry3os, 0. A. I'na3kos

u 1p.]. — M. : IIpocBenienue, 2015.

Junaktuueckrue MaTepuaisl o reomerpun:/ kiaacc:k yueouuky JI.C.Aranacsan u ap. "['eomerpus.7-9



kinacc"/H.b. MenbHaukoBa, I'.A. 3axapoBa-M.:M3narensctBo "Ok3amen",2013.

JlngakTuyeckue KapTouKu-3aaanus o reomerpun. 7 kiacc. K yue6nuky JI.C. Atanacsina 2019 | Mumenko T.M.
JlunakTrudeckue KapTouku-3aaanus mo reomerpun. 8 kiacce. K yueonuky JI.C. Atanacsna 2019 | Mumenko T.M.
JlnpakTudeckue KapTouKu-3aaanus 1mo reomerpun. 9 kiacc. K yue6nuky JI.C. Atanacsua 2019 | Mumenko T.M.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru Exunas xomtekuus mudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB
https://mob-edu.ru «Mob6unsHast Dnextpornas Lkomax»

https://interneturok.ru Caiit "UnTepuer-ypok"

https://www.yaklass.ru SIKmacc

http://fcior.edu.ru Komnexuus denepanbHOro 1eHTpa HHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB



I'paduk OeHOUYHBIX NIPOLEAYP

Mecs/ Knace | xomuuecTs | KOnMM4ecTB | CEHTAOPH OKTSIOPH HOSIOpB JIeKadpb SIHBapb (desBpais MapT amnperns Mai
IMpeamer 0 YacoBB | O 4acoB Ha
To7 OLICHOYHBI
e
Hpoueayp
Bl
I'eomerpust 7-# 68 6 7.10.2025 11.11.2025 15.01.202 03.03.2026 | 23.04.202 | 14.05.202
Konrponsn | KoHTposnsH 6 Konrponbu 6 6
as pabora as pabota KonTtpons as pabora | Kontpons | Konrpomns
10 TCMC 10 TEMC HasA 10 TEME Hasda Hasda
«[Ipocteiim | «TpeyroiapH paborta mo «[Tapamnens | pabotamo | pabora mo
ue HUKHW» TEMC HBbIC TEMEC TEMC
reoMeTpu4e «Tpeyron IpsAMBIE, «OxpyxH | «Mtorosa
CKHe BHHKH. cymma OCThb 1 s
¢burypoi» [puznaku YIJIOB KpYT. KOHTPOJIIb
paBeHCTBa TpeyronbHu | ['eomerpu Hast
» Ka» YecKue pabora»
MOCTPOEH
Hsi»
8-11 68 6 9.10.2025 11.12.202 5.02.2026 12.03.2026 | 23.04.202 | 19.05.202
KonTtpoasa 5 Kontpoasa | KoHTposph 6 6
as pabota KonTtpons as pabota as pabora | Kontpoms | Konrpoms
10 TEMC HaA II0 TEMEC 10 TEMC Hasda Hasda
«YeTtpIpéxy pabora 1o «[lmomane» | «Teopema | paboramo | pabora 1o




TOJIEHUKH TeMe [Mudaropa u Teme Teme
«ITomo6u Havaja «YTJbl B «HTtorosa
ble TPUTOHOMET | OKPYXHOC s
TPEyroJbH pun» TH. KOHTPOJIIb
HKH Brincanust Has
» eu pabotax»
OTIMCAHHBI
e
YETBIPEXY
TOJIbHUKH
»
0-i1 68 23.10.2025 4.12.2025 | 20.01.202 | 17.02.2026 | 19.03.2026 12.05.202
KonTtponsa KonTtpons 6 Kontponsn | KoHTposibh 6
as pabora Hast Konrponb | as pabora as pabora Kontponb
o TeMe pabora no Hast 10 TeMe 1o TeMe Has
«Pemenue TeMe paborano | «JexaptoB | «IIpaBunpH pabora o
TPEYTOJIbHH «IIpeobpa TeMe BI bIe Teme
KOB» 30BaHHE | «BekTopsl | KOOpAMHAT | MHOTOYTOJIb «HTorosa
nogoous. » Bl Ha HUKH» s
Mertpuuec TUTOCKOCTH KOHTPOJIIb
Kne Hast
COOTHOIIIE pabora»
HUS B

OKPY>KHOC
TH»







