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IossicHuTebHAA 3aAIINCKA

[Iporpamma pazpaboTaHa B COOTBETCTBUHM C TpeOOBaHUAMU (enepaibHbIX
rocyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYaJILHOTO OOIIET0, OCHOBHOTO
o0mero u cpemHero oOmiero o6pazoBaHus, ¢eaepatbHbBIX 00pa30BaTEebHBIX
IporpaMM HayajdbHOIO OOIIEro, OCHOBHOIO OOIIEr0 H CPEIHEro OOILero
oOpa3oBaHUSI.

Kypc BHeypouHoii aesitenbHocTH «HarmsgHas reoMeTpusi» CTaBUT Mepen
cOoOOM 1IEIBI0 JIOMOJIHUTh OCHOBHOM KYypC T€OMETPUM B OBJIAQJCHUH CUCTEMOMU
r€OMETPUYECKUX 3HAHUW U yMEHUH, HEOOXOJUMBIX JUisi TPUMEHEHHS B
MPAKTUYECKON JEeATETBbHOCTH, M3YyYEHUS CMEXKHBIX JIUCIHUIUIMH, MPOJOTHKCHUS
oOpazoBanusi. OOydJarOMUACS JOMHKEH HAYYUTHCS OIMPENETUTh T€OMETPUUYECKYIO
burypy, ommcaTh CIOBaMM JAaHHBIA YepTEX WM PHUCYHOK, HAWTH IUIOMIAIb
3eMEeNbHOTO YyJacTKa, paCCYMTATh HEOOXOAMMYIO JUTMHY ONITOBOJIOKOHHOTO Kabems
win TpeOyemble pa3Mepsl Tapaxa s aBTomoOwms. [lpu pemenum 3amau
IPAKTUYECKOI0 XapakTepa OOy4aroUIMiics YYMTCS CTPOUTh MaTeMaTHYECKHE
MOJIENIA PEaNbHBIX KM3HEHHBIX CUTYallUi, TPOBOJUTH BBIYUCICHUS U OIICHUBATh
a/1eKBaTHOCTh MOJYYEHHOTO pe3yJIbTaTa.

HopmaruBHyto MpaBOBYIO OCHOBY HacTosiledl pabouedl mporpaMmbl Kypca
BHEYPOUHOU MAESITENbHOCTH «Pa3roBopbl O Ba)XXHOM» COCTABISIOT CJEIYIOIINE
JTIOKYMEHTBHI.

1. ®denepanbHbiii 3akoH "OO6 o6pazoBanuu B Poccuiickoit ®enepanuu" ot
29.12.2012 Ne 273-®3 4

2. Ilpuka3z MunuctepctBa npocseuieHus Poccuiickoin @enepannu ot 31.05.2021
No 287 «O06 yrBepxkaeHnn ¢eaepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOro oOmero oOpa3zoBaHus» (3apeructpupoBaH MUHIOCTOM
Poccum 05.07.2021 Ne 64101).

3. Ilpuka3z MunucrepctBa npocseuienus: Poccuiickoit @enepannu ot 18.07.2022
Ne 568 «O BHeceHunm wu3MeHEeHUH B (GeAepalibHbId  TOCYIapCTBEHHBIN
oOpa3oBaTeNIbHBIN CTaHIAPT OCHOBHOTO 00IIET0 00Opa3oBaHus» (3aperucTpupoBaH
Muntoctom Poccun 17.08.2022 No 69675).

4. Ilpuka3z Munucrepctsa npocsenieHus Poccuiickoir @enepanuu ot 18.05.2023
Ne 370 «OO6 yrBepxkaenun ¢eaepaqbHON 00pa30BaTEIBLHON  MPOTPAMMBI
OCHOBHOTO o00miero oOpa3zoBaHusi» (3apeructpupoBan MuHnioctom Poccuu
12.07.2023 Ne 74223).

- Ha uzydenue HarisiiHOM reoMeTpUM B OCHOBHOM WIKOJIE B 8-Kj1accaxX OTBOJUTCS
34 gaca- 1 y4eOHbIN "ac B HeAem0, B 9-kmaccax orBogutcs 34 daca- 1 yueOHBIN
4ac B HEJIENIO B TEYCHHUE BCETO To/1a O0YUEeHHS.



COAEPXKXAHUE OBYYEHUSA
8 KUIIACC

Yerpipéxyronpauku. [lapamienorpamm, ero npu3Haky U cBoMcTBa. YacTHbIE
ClIlydad TapaJijIeorpaMMoB (MPSIMOYTOIBHUK, POMO, KBaapaT), WX TPHU3HAKH H
cBoiicTBa. Tpameuus, paBHOOOKass Tpamenusi, €€ CBOICTBa W MpPHU3HAKH.
[IpssMoyrosbHAs Tparenwus.

Meton ynsoenus menuansl. LleHTpansHas cummerpus. Teopema Paneca u
TEOpeMa O IPOIOPLHOHAIBHBIX OTPE3KaAX.

Cpennue JTMHNN TPEYTOJIbHUKA U Tparenuy. L{eHTp Macc TpeyroyibHHKa.

[lonobue TpeyronbHUKOB, Ko3hduiuent nomodus. IIpuszHaku nogoOus
TPEYroiabHUKOB. [[puMeHeHne nogo0us Mpyu pelieHuy TPAKTUIECKUX 3a]1ay.

CpoiicTBa miomaneid reoMerpuyeckux Guryp. Dopmynbl i IUIOMIAIN
TpEYroibHUKa, MapamienorpaMma, pomOa u Tpaneuud. OTHOILIEHHE IUIOMIAIEH
NOJI0OHBIX PUTYP.

Beluucnenue mioniasei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa npu peueHun
MPaKTUYECKUX 3a]1au.

CuHyC, KOCHMHYC, TAHI€HC OCTPOrO yIia MPsSIMOYTOJIBHOTO TPEYroJdbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. TpUroHOMETpuyecKkre (QyHKIHUH
yrioB B 30, 45 u 60°.

BrincanHuble M LEHTpaJIbHBIE YIVIBI, YIOJl MEXAY KacareJbHOM U XOPIOH.
Yrmel  MeXay ~XOpAaMM M CeKyllMMH. BrnmcanHele W ONHMCaHHbBIE
YEeThIPEXYTOJIBHUKHA. B3anmHOe pacnonokeHue 1ByX OKpyxkHocTend. Kacanume
OKpyxHOCTeH. OOLIMe KacaTeNbHbIE K IByM OKPY>KHOCTSM.

9 KJIACC

KoopauHate! BekTopa.

Pa3znoxeHne BekTopa no 1ByM HEKOJUIMHEAPHBIM BEKTOPAM.
[Ipocreimue 3axaun B KOOpAWHATAX.

CBs13p MEXKy KOOpAMHATAMHU BEKTOPA U KOOPJAMHATAMH €T0 Ha4yaJla U KOHIIA.
CooTHOLIEHUS MEXTY CTOPOHAMU U YITIaMHU TPEYTOJIbHUKA.

Teopema o mromanu TpeyrojibHuka. Teopema cuHycoB. Teopema KOCUHYCOB.
Pemenne TpeyronsHukoB. 3mMeputenbHble pabOTHI.
CxaysipHOE IPOU3BEACHUE BEKTOPOB.



Yron mexnay Bekropamu. CkalasipHOE NpPOU3BENEHHE BEKTOPOB. CKalsipHOE
npousBeieHre B KoopanHaTax. CBONCTBA CKaJsipHOTO MPOU3BEJCHUSI BEKTOPOB.
JlnrHa OKpPY>KHOCTHU U TUIOIIAIbL Kpyra.

[IpaBunbHble ~ MHOTOYroibHUKH.  OKpY)KHOCTb,  OINHCAHHAs  OKOJIO
NPaBUJIBHOTO MHOTOYrojbHUKa. OKpYXHOCTh, BIHCAHHAas B IPAaBHJIbHbBIN
MHOTOYTOJIbHUK.  DopMyibl  JUIsl  BBIYMCIEHUS  IUIOLIAJAM  MPABHUIIBLHOIO
MHOT'OYTOJIbHMKA, €0 CTOPOHBI U paJlyca BOMCAHHOM OKpyxHOCTH. [locTpoenue
IPaBUIbHBIX MHOTOYTOJIbHUKOB.

JlnrHa OKpPY>KHOCTHU U TUIOIIAbL KpyTra.
Jlnuna okpyxxHOocTH. [Inomane kpyra. Ilnonaas KpyroBoro cexropa.

IINIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHUA  ITPOI'PAMMBbI
YYEBHOI'O KYPCA «HAIUIAAHAA T'EOMETPUS» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUSI MPOTpaMMbl yd4eOHOro Kypca
«Harmsgnas reomeTpus» XapakTepU3yOTCS:

1) naTpuoTHYeCcKOe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEPECA K IMPOLIIOMY H  HACTOSIIEMY POCCUUCKOU
MAaT€MaTUKH, 1EHHOCTHBIM OTHOLICHUEM K JOCTHXKEHUSIM  POCCHUCKUX
MAaT€MaTUKOB M POCCHUICKONM MaTeMaTU4Y€CKOM MIKOJIbI, K HMCIOJb30BAHUIO ATHUX
JOCTHKEHUM B APYTUX HAyKax U MPUKIAIHBIX chepax;

2) rpaxaaHCcKoe 1 JyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTHIO K BBITIOJIHCHUIO OOSI3aHHOCTEH TPpaKJaHWHA U peaU3aIlii €ro
npaB, TMPEJICTABICHUEM O MareMaTH4eCKUX OCHOBaxX (DyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHHUM, MPOLEAYp TpakAaHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO dTHUECKUX MPOOJIEM, CBI3aHHBIX
C TMPAKTUYECKUM IPUMEHEHUEM JOCTWKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX ITPUHIIUIIOB B AEATEIBHOCTH YUYEHOIO;

3) TpyaOBO€ BOCIIUTAHHE:

YCTAaHOBKOM HAa AaKTHMBHOE YYacTHUE B PEIICHUU TMPAKTUYECKUX 3a]ad
MAaT€MaTUYECKOW HAIMPABIEHHOCTH, OCO3HAHUEM BAXXKHOCTH MAaTeMaTH4YECKOro
o0pa3oBaHUs Ha TPOTHKEHUH BCEM >KM3HMU I YCIEIHOW MpodeccruoHanbHON
NEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM UHAMBUAYATBHON TPaeKTOPUU 00pa30BaHUA U KU3HEHHBIX IJIAHOB C



y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY H ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PEIICHHH, PacCyXJICHHH, YMEHUIO BHUJCTh
MaTeMaTU4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O IMO3HAHMS:

OpUEHTAlMel B JECATEIbHOCTM HA COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oO1iecTBa, MOHUMAaHMEM MaTEeMaTHYECKOM HayKd Kak c@epbl ueloBeYeCKO
JIeSITEILHOCTH, ATAllOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTUS LUBUJIM3AIUH,
OBJIQJICHUEM $I3BIKOM MaTE€MaTUKU U MaTEeMaTH4YECKOM KyJIBTYpPOM Kak CpeICTBOM
MO3HAHHUS MHpPA, OBJIAJCHUEM MPOCTEUIIMMH HABBIKAMHU HCCIEAOBATEIbCKOM
JESITEILHOCTH;

6) ¢usuyeckoe BocnmuTaHue, (GopMHpPOBAHUE KYJILTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTHIO TPUMEHSTh MaTeMaTHYECKUE 3HAHUSI B HWHTEpPEcax CBOETO
3I0POBBS,  BEICHUS  3I0poBOro  oOpaza  KuU3HM  (370pOBOE  MHUTaHUE,
cOaaHCHPOBAHHBIM PEXUM 3aHATHH M OTIbIXa, peryiaspHas ¢u3ndeckas
aKTUBHOCTbB), C(OPMHPOBAHHOCTHIO HaBbIKa pe(iIeKcHH, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa APYroro 4YeJIoBeKa;

7) 3K0JI0TMYeCKOe BOCIIUTAHME:

OpHMEHTAIIME Ha TPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUM JJIs pEeIIeHUus 3aaad
B 00JaCTM COXPAHHOCTH OKPYXKaloIIeH Cpenpl, IIAaHUPOBAHUS TIOCTYIKOB U
OIIEHKM MX BO3MOXKHBIX IOCJICACTBUM MJIsi OKpYKaIOIIEH Cpelibl, OCO3HAHUEM
7100AJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX PelICHHUS;

8) ajanTanusa K U3MEHAIIMMCH YCJOBHAM COLMAJIbHON W NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBHUSIM B YCJOBHSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHUE YYUThCS y JPYTrux Jrojei, mpuoOperarh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OTIbITA IPYTUX;

HEOOXOMUMOCThIO B  (POPMHPOBAHMH HOBBIX 3HAHMK, B TOM YHCIIEC
dbopMynupoBaTh UACH, TOHITHS, TUTIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh  CTPECCOBYID  CHUTYAIlMIO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTUPOBATh
MPUHUMAEMBbIC PEIICHUS] W JeWCTBUsI, (POPMYITHpPOBaTH M OIEHWBATH PHUCKUA M
MOCeACTBUSI, POPMHUPOBATH OIIBIT.



METAINIPEAMETHBIE PE3VYJIBTATBI
Ilo3naBare/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble Jornueckue 1eMcTBUA:

e BBISBIISATh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTeMaTHUECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWA MEXAY MOHATHAMH, (POpMYyITHPOBATH
ONpEeNeNICHHs]  TMOHATHH, YCTaHABIWBaTh  CYIIECTBEHHBIH  MPHU3HAK
KJIaCCU(UKAIIMN, OCHOBaHUS IJsi OOOOINEHUS W CPaBHEHHS, KPHUTECPUH
MIPOBOAMMOTO aHAJN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBBIBATH  CYKIICHUS:
YTBEPAUTEIbHBIC W OTPHUIIATEIbHBIC, CIWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;

e BBISIBIISITh MaTEMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUHUS
B (bakTax, MAaHHBIX, HAOIIONCHUSX M YTBEPKIACHUAX, MMPEAJIaraTh KPUTCPUN
JUIS1 BBISIBIICHUS] 3AKOHOMEPHOCTEN U POTUBOPEYUHNI;

e JleNaTh BBIBOABI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JCIyKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUN TI0 aHAJIOTHH;

e pa30uparh J0Ka3aTebCTBA MATEMATUYECKUX YTBEPXKIACHHUHN (TIpsIMbIe M OT
MPOTUBHOTO), TIPOBOAHUTH CAMOCTOSTEIBLHO HECIOXKHBIC OKa3aTeIhCTBa
MaTeMaTHYeCKuX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPUBOIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BBIOMpaTh croco0® pemieHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMpaTh HamOOIee TMOAXOMANIUN C  YIETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBareIbcKkue 1eiiCTBUSL:

e HCIIOJIb30BAaTh BOIMPOCHI KaK MCCIIENOBATEILCKUI MHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOIIUE NPOTUBOpEUYUE, MpodIemy,
CaMOCTOSATEIIFHO yCTaHABIMBATh HMCKOMOE W JIaHHOe, (OopMHpOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOIO TTO3UIINIO0, MHCHHCE,

e TMPOBOJAUTH IO CAMOCTOSTEIHbHO COCTAaBICHHOMY IIJIaHYy HECJIOXHBIN
AKCIIEPUMEHT, HEOOJBIIIOE MCCIICOBAHUE 10 YCTAHOBIECHUIO 0COOCHHOCTEN
MaTeMaTHYECKOT0 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO;

e CaMOCTOSITEILHO (hopMyaUpOBaTH OOOOIICHUS M BBIBOJBI MO pe3yjbTaTaM
MPOBEIEHHOTO HAOJIONCHMS, WCCIICOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJIyYCHHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIICHHIA;

e TIPOTHO3WPOBATH BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKE BBIJIBUTATH
MIPEIONOKEHHS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanuei:
e BBIBIATH HEAOCTATOYHOCTh M HW30BITOUHOCTh WH(OpPMALNK, TaHHBIX,



HEOOXOMUMBIX JIJISl PEIICHUS 3a1a4H;

e BBHIOMpATh, aHAIM3UPOBATh, CHUCTEMaTU3UPOBATh M HWHTEPIPETUPOBATH
UH(OPMAIIIIO PA3IMIHBIX BUIOB U (POPM MpeCTaBICHUS;

e BBIOMpaTh (QopMy TpencTaBieHUs WHPOPMALUM ¢ WUIIOCTPUPOBATH
pemiaemMbie  3alayd  CXeMaMH, JuarpaMMamH, HWHOW Tpadukod H UX
KOMOMHAIUIMU;

e OIICHUBATh HAACKHOCTH HWH(POPMAIIMU TIO KPUTEPHUSAM, NPEITIOKCHHBIM
yauTesneM uin chopMyTupOBAaHHBIM CAMOCTOSITENBHO.

KoMMyHHKATHBHBIE YHHBepPCcaJIbHbIe YYeOHbIe HeiCTBHSA:

e BOCIPUHUMATH U GOPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSAMHU U
IEIAMU OOIICHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHSI B
YCTHBIX W THCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHWS IO XOAYy PpeIICHUS
3a/1a4¥, KOMMEHTUPOBATH MOJIYYCHHBINA PE3YJIbTAT;

B XOJIe 0OCY)KJIEHMsI 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI,

poOJIeMBl, peIracMoi 3a7ad, BHICKAa3bIBATh HMJICH, HAIICIICHHBIE HA TIOUCK
peIIeHus, COMOCTABIATh CBOM CYXKICHHS C CYXKICHHSIMH JPYTUX

YYaCTHHKOB JIMAJIOTa, OOHApYKHBATh PA3IMUAC W CXOACTBO TO3UIUM, B

KOppEKTHOI dopMe HopMyITUpoBaTh pa3HOIIIACHS, CBOM BO3PAKCHMUS,;

e IMIPENCTABIATH PE3YJbTaThl PEIICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIEIOBAHMUS,
MPOEKTa, CAMOCTOSATEIHLHO BEIOMPATh (DOpMAT BRICTYIUICHHSI C YUETOM 3a71a4
MIPE3CHTAINHA U 0COOCHHOCTEH ayIuTOPUH;

e TOHUMATh U HCIOIH30BATh MPEUMYIECTBA KOMAaHIHON W WHIWBHUIYAIbHOU
paboThI MPU PEIICHUH YYEOHBIX MAaTEMaTUYECKHUX 3a/1a4;

e TMPUHUMATH II€JIb COBMECTHOMW NESITENbHOCTH, TUIAHUPOBATH OPraHU3aAIUIO
COBMECTHOM paloThl, pachpeneisTh BHAbl padoOT, 0roBapuUBaThCH,
o0CcyX1aTh MPOIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKHUX
JIFOJICH

e y4YacTBOBaTh B TPYNMOBBIX QopMax padoTel (0OCYyXIeHus, OOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI M JPYTHE), BHITIOJHATH CBOIO YacTh PabOTHI
U KOOPIWHUPOBATH CBOM JEHCTBHUS C JPYTUMH YJIEHAMH KOMAaHJIbI,
OIICHMBATh KaueCTBO CBOCTO BKJIaJla B OOMIMK MPOIYKT IO KPUTEPHUSIM,
c(hOpMYJIUPOBAaHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHHBepcaJibHbIe Y4eOHbIe 1elCTBUA

Camoopranusanus:

e CAMOCTOSITEJILHO COCTaBJIATH IUIAH, aJrOPUTM pEUIECHUs 3aJaud (W €ro
4acTh), BBIOMpaTh CHOCOO pEIIeHUs] C YYETOM HMMEIOUIUXCA PECYpCcoB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTUpOBaTb U  KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ YUETOM HOBOM MH(POPMAIIHH.



CaMOKOHTPO/Ib, IMOIUOHAIbHBIH HHTE/IEKT:

e BIAJIETh CIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJISI TIPOIecca U pe3yibrara
pELICHHs] MaTEMATUYECKOM 3a1a4u;

e MPEABUACTh TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUH 3a/1a4H,
BHOCUTb KOPPEKTHBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB,
HaWJICHHBIX OMMUOOK, BEISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yJbTaTa JAEATEIbHOCTH MOCTABICHHON LIETU H
YCIIOBUSIM, OOBSICHSATh MPUYMHBI JOCTHKCHHS WIM HEIOCTHUXKEHUS e,
HAXOJIUTh OMIMOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydyeHus B 8 kJjacce o0OydYaromuiicsi MOJMYYUT CIEIYIOIINUE
MPEAMETHBIE PE3YIbTAThI:

Pacnio3HaBarb OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BaThCS UX CBOMCTBAMH MPY PEUICHUH T€OMETPUYECKUX 3a1au.

[IpuMeHsTh CBOWMCTBA TOYKU IMEPECEUCHUS MEIUaH TPEYroJibHUKa (LEHTpa
Macc) B PEIICHUHU 3a/1a4.

Branerh noHATHEM CpeqHEN JIMHUU TPEYTOJbHUKA W Tpamneluu, MPUMEHSTh
MX CBOMCTBA IIPM PELICHUM TIeoMeTpuueckux 3anad. l[lomp3oBarbest TeopeMoi
daneca ¥ TeOpeMOi 0 TPOMOPIUOHATIBHBIX OTPE3KaX, MPUMEHSThH UX JJISI PEIICHUS
MPaKTUYECKUX 3a/1a4.

[IpuMeHsTh NpU3HAKU TOJ00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUYECKHUX
3a1ay.

[Tonb3oBarbest Teopemoit Iludaropa uist pelieHUs TEOMETPUUECKUX H
npakTudyeckux 3aaad. CTpoUTh MaTeMaTHYECKYIH0 MOJelib B MPAKTHUYECKHUX
3aJlayax, CaMOCTOATEIbHO JIeNIaTh YePTEXK U HAXOAUTH COOTBETCTBYIOIINE ITTUHBI.

Brnanerb TNOHATHAMM CHHYyCa, KOCHMHYyca U TaHIE€HCa OCTpOro yria
MPSIMOYTOJILHOTO TpeyroyibHUKa. [10ap30BaThCcsl ITUMU MOHATHAMU JJISl PEIICHUS
MPAKTUYECKUX 3a/1a4.

Beruncnars (pa3inyHbIMU CIIOCOOaMU) TUIONIAL TPEYrOJdbHUKA U TIIOIIAIN
MHOTOYTOJIbHBIX ~ QUryp  (IOJIB3YSICh, TI7€ HEOOXOIMMO, KaJIbKYISTOPOM).
[IpuMEHSTh MOYYEHHBIE YMEHUS B IPAKTUYECKUX 3a]a4aXx.

Brnanerb NOHATHUSMM BIOMCAHHOTO M IIEHTPAJIBHOIO YyIvla, HCIOJIb30BATh
TEOPEMbl O BIMCAHHBIX YITIaX, YIJIaX MEXAY XOpJAaMu (CEKYIIMMH) U YIIe MEXKIY
KacaTeJIbHOM U XOpA0M NPU PELICHUH T€OMETPUUYECKUX 3a]1a4.

Bianerp MOHATHEM OMMCAHHOTO YETHIPEXYTOJIBHUKA, MIPUMEHSATh CBOMCTBA



ONMCAHHOIO YETHIPEXYTOJbHUKA IIPU PEILIEHUU 3a1a4.

[IprMEHATh NMONYYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMAaTUYECKHE
MOJIEIIH ISl 3a7a4 PEAJIbHOW KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NPUMEHEHHWEM I000MsI M TPUTOHOMETPUHU (IIOJIB3YSCh, INE€ HEOOXOAUMO,
KaJIbKYJISTOPOM).

K xonmy oOydyeHus B 9 kJjacce o0OydYaromuiiCsi TMOIMYYUT CIIEIYIOIIHE
IIPEAMETHBIE PE3YIIbTAThI:

3HaTh TPUTOHOMETPUYECKUE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
HOMOUIBIO PA3JIMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYrOJbHUKA («pElIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHbI
Y YTJIbl JUTsl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs GpopMysiaMH NPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJISI HAXO0XKACHUS Pa3JINYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYroAbHUKOB»), NPUMEHATh HUX MpHU
pELIEHNN T€OMETPUYECKHX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
¢buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[IpumeHsATh cBoOWCTBa MOJOOMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
pUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOIIIEM MHUPE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUHU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTelIbHOM.

[Tonb30BaThCAd BEKTOPAMH, MOHUMATh MX T€OMETPHUUECKUN M (U3HUUYECKUN
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IprMEHATH CKaJISIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXO0XKIEHU UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHUH T€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJAMaHHOM MEpBI YIJId, YMETh BBIYUCIATH IUIOIIAIb
Kpyra u ero yacteil. [I[puMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (GUTYp, MPUMEHSTHh JABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IpyMEHATh MONYyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TPUMEHEHHEM IMOAO0OHS U TPUTOHOMETPUYECKUX (YHKIMHA (TOJB3YSICh, TIe
HEOO0XOMMO, KaJbKyJIATOPOM).



KanenmgapHo-remMaTruueckoe ImiIaHMpOBaHUE YU4eOHOTO MaTepuraa
Kypca HarJIsigHoM reoMeTpun, 8 kiacc ( reomeTpust 7-9 kiaccel: yueb. [l o6mieoOpa3oBaTeIbHbIX
opranuzanuii / [JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiie u ap.
1 yac 6 neoento
Bcezco 3a 200 — 34uaca

Ne Tema ypoka Kon-Bo | [leATenpHOCTh yUaIuxcs Ha
ypoKe
/11 4acoB
1 | MHOrOyTrOJBEHUKH 1 3HAKOMSTCS C HOHITHSIMU:
MHOTOYTOJIbHUK, BBITYKJIBIN
MHOTOYTOJIbHUK,
YETBIPEXYTOJbHHUK.

Hcnons3ytoT GopmMyay CyMMBbI
YIJI0B BBIMYKJIOTO N-yroJIbHUKA
P PELIEHUH 3a/1a4

2 | [lapannemorpamMm 1 3HAKOMSITCS C TIOHATHEM
napajuiesiorpaMma u ero
cBolicTBaMu. PemaroT 3a1aun,
WCIIO0JIb3YSl CBOMCTBA
napasjeaorpaMmma.

3 | [Ipuznaku napauieisorpamma 1 [ToBTOpPSAIOT CBOMCTBA
napajiesniorpamma. 3HaKOMSTCS
C IpU3HAKaMH
napamienorpamma. Pemaror
3aJ]a4M, UCMOJIb3Ysl CBOMCTBA U
MIPU3HAKU MapajjiesorpaMma.

4 | Tpaneuus 1 3HAKOMSTCS C HOHITHEM
Tpaneuuu u €€ BUIaMH.
Pemaror 3a1aum ¢ Tpanenuen.

5 | IIpssMOyTOIBHUK 1 [ToBTOpstOT OIIpEAENEHNE
napajuiesiorpaMmma, 3HaKOMSTCS
C OIIpEAECICHUEM
IPSIMOYTOJIbHUKA.
PaccmarpuBaroT CBOMCTBO U
MPU3HAK MPSIMOYTOJIbHUKA.
Pemaror 3agauu ¢
IPSAMOYTOJILHUKOM

6 | PoM0 u kBagpat 1 [ToBTOpSIOT OMpeneieHNe




napajuiesiorpaMma u
IPSIMOYT'OJIBHAKA. 3HAKOMSITCS
C MOHATUSAMHU pOMO U KBajpar,
paccMaTpUBarOT CBOMCTBA
pomba u kBaapara. Pemarot
3a/1a4M, UCTIOJIb3Ys CBOMCTBA

OceBas W  LEHTpajbHas
CUMMETpUS

3HAKOMSTCS C ONPEAECICHUSIMU
OCEBOM M LIEHTPAJIbHOU
cuMMeTpuH. Pemaror 3anaumn

KoHnTtponbsHas padora Nel

BpINONIHAIOT KOHTPOJIBHYIO
paboTy 1o pazueny
«HeThIpEXYTONBHUKI

Ananus KOHTPOJIBHOM
paboThI

BrinonusioT padboty Haj
omnoOkamu. Pemaror
npoOJIeMHBIC 3aaHUs 110
pe3yJbTaTaM KOHTPOJIbHOM
padoTHI.

10

HJIOIH&III) KBaapara

[ToBTOpPAIOT NOHSATHE KBapaTa
Y €ro CBoicTBa. BecmomuHarot
dbopmyIy TIOMAAN U
nepuMeTpa KkBaapara. Pemaror
3a/1ayu.

11

[Imomaap npsiMOYTOJIbHUKA

[ToBTOPSIFOT TOHATHS KBaapaTa
U TIPSIMOYTOJIbHUKA.
Ucnions3ytoT hopmyIbl
IUIOIIA/IEH KBaapaTa u
PSIMOYTOJIbHUKA TIPU PEIICHUH
3ajad.

12

[Imomaae mapamienorpamMmma

[ToBTOpSIOT IOHATHE
napajeaorpaMmmMa. 3HaKOMSTCA
C OCHOBaHHMEM, BBICOTOM U
dbopmyIion rmomaau
napauienorpamma. Pemaror
3a/1a4M Ha UCIOJIb30BAHHE
(opMyIIBI MIOMIAAH
napajuieraorpamma

13

[Inomans TpeyrojbHUKa

[ToBTOpSsAIOT ONpEneneHus
BBICOTBI 1 OCHOBAHMS.




3HaKoMATCA ¢ GOpMYJIOit
IUIOLIAAY TPEYTOJIbHUKA U
(opMyJ10i1 OTHOLIEHMUS
IUIOIIAAEH TPEYTOJIbHUKOB C
paBHBIMM yriamu. Pemaror
3a/1a4u.

14

[Imomaae Tpanenuu

[ToBTOpSsIIOT ONIpeneneHue
Tpaneuu. 3HaKOMSITCS C
(hOopMyIIOi TIJTOMIAIN TPATICIIHH.
Hcnone3ys popmyity miomanm
Tpanelury pemaroT 3aJauH.

15

Teopema [Tudaropa

Pemmator 3a1aun ucnonb3ys
teopemy ITucdaropa

16

®opmyna ['epona

3HaKoMSITCS ¢ hOpPMYJION
['epona. Pematror 3agauu.

17

Koutponbshas padota Ne2

BBINOIHAIOT KOHTPOJIBHYIO
paboty o pazneny «ILiomaaby»

18

AHaJIN3 KOHTPOJIbHOMN
paboThI

Brimonustor paboty Han
omuOkamu. Pemarot
npoOJIeMHBIC 3aaHUs 10
pe3yJibTaTaM KOHTPOJIbHOU
padoTHI.

19

[IponopurOHaNIBHBIE OTPE3KU

3HAKOMSITCS C ONIPENEIICHUEM
IPONOPLUHOHAIBHBIX OTPE3KOB.
Pemarot 3amauu Ha
IIPONIOPLIMOHAIIBHBIE OTPE3KHU.

20

OmnpeneneHue moa00HBIX
TPEYTOJIbHUKOB

3HAKOMSITCS C ONIPENIECIICHUEM
N0JOOHBIX TPEYTOJIbHUKOB.
Pematot 3agaun Ha mogobue
TPEYTOJILHUKOB.

21

[Tpu3Haku momoous
TPEYTOJIbHUKOB

N3y4aroT npusHaku moaoous
TPEyroiabHUKOB. Mcronb3ytor
NPU3HAKY MPU PEIICHUH 3a/1a4

22

Cpenusst TUHUS
TPEYTroJbHUKA

3HAKOMSATCS C IIOHATHEM
CpeIHEeH JTUHUU TPEYTroJbHUKA.
PaccmarpuBaroT Teopemy o
CpEIHEeH JTUHUU TPEYTroJbHUKA.




Pemarot 3agaun

23

[IpakT4eckne NpUIIOKEHUS
101001 TPEYTrOJIbHUKOB

Hcnonp3yrot onpeaeneHue
no100usl TPEYTOIbHUKOB U UX
IPU3HAKU, Y4aTCsl ONPEACIIATH
BBICOTHI IIPEIMETOB U
PacCTOSIHUSA 10 HEJOCTYIIHOM
TOYKH

24

CuHyC, KOCUHYC U TaHT€HC
OCTpOTrO yria
IPSIMOYTOJIBHOTO
TPEYroJIbHUKa

3HAKOMSATCS C ONPEEICHUEM
CHUHYCa, KOCHHYCa, TAHI'€HCA
OCTPOTO yTJja NPsSMOYTOJIBHOTO
TPEYTOJIbHHUKA, a TAKKE C
OCHOBHBIM
TPUTOHOMETPHUYECKUM
TOXJ1€CTBOM. Pemaror 3a1aun

25

3Ha4YEHHUsI CHHYCa, KOCUHYyCa
Y TaHI'€HCa [ YIII0B B
30°,45° u 60°

HaxonsT 3HaueHus cunyca,
KOCHHYCa, TAHT€HCa JIJIs YTJIOB
B 30°,45° u 60°. Mcnons3yrot
9TH 3HAYCHUS MIPH PEIICHUN
3a1a4

26

KonTtponbsHas padorta Ne3

BBINOTHAIOT KOHTPOJIBHYIO
paboty no pazneny «IlogoGHbIe
TPEYTrOJIbLHUKHU

27

AHan3 KOHTPOJIBHON
paboThI

BrimonusioT padboty Haj
ommoOkamu. PemaroT
npoOJIeMHBIC 3aaHUs 110
pe3yabTaTaMm KOHTPOJIbHOM
paboTHI.

28

KacarenpHas K OKpY>KHOCTH

PaccmarpuBaror B3aumHoe
pAacMoJIOKEHUE MIPAMOMN U
OKPYXHOCTH, 3HAKOMSITCA C
OIIPENICIIEHUEM KacaTeIIbHOU U
TEOPEMOM O
NEePIEHANKYIJISIPHOCTH
KacaTeJIbHOM K paInyCy
OKpPYXHOCTH. Pemaror 3agaumu.

29

LleHTpanbHbIE YTIIbI

3HAKOMSTCS C ONPEAEICHUEM
LIEHTPAIIBHOIO yIJIa. Y4arcs
HaXOJUTh MEPY LIEHTPATBLHOTO




yria npy peuieHuu 3a1ad.

30 | Bnucanusie yribl 1 3HAKOMSTCS C ONPEAEICHUEM
BIIMCAHHOTO yria. YdJarcs
HaXOJIUTh MEPY BIHCAHHOTO
yIJla Ipy pelIeHuH 3aad.

31 | BnucanHast OKpy»KHOCTb 1 3HAKOMSATCS C ONPEIACTICHUEM
BIIMCAaHHON OKPY>KHOCTH.
Pemaror 3agaun

32 | OnucaHHast OKPY>KHOCTb 1 3HAKOMSATCS C ONPEIAECICHUEM
ONMCAaHHOM OKPY>KHOCTH.
Pemarot 3amaun

33 | KontponbHas pabota Ned 1 BBITIOMHSIOT KOHTPOJIBHYIO
paboTy 1o pazueny
«OKpyKHOCTH»
34 | Ananu3 KOHTPOJIBHOU 1 Beinonsstor paboty Hax
paboThI omubkamu. Pemaror

npoOJIeMHBIC 3adaHus 110
pe3yabTaTaMm KOHTPOJIbHOMN
paboTHI.

KanennapHo-TeMaTnyeckoe iaHMpOBaHUE y4eOHOTO MaTepraia
Kypca HarfisiiHoi reometpud, 9 kiacc ( reometpust 7-9 kimacceol: yue6. J{s 001eodbpa3oBaTebHbIX
opranuzanuii / [JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u ap.
[ uac 6 nedenro
Bcezo 3a 200 — 34uaca

No Tema ypoka Kon-Bo | leATenbHOCTh yyaluuxcs Ha
YpOKe
n/m 4acoB
1 | Bekropsl 1 3HAKOMSITCS C TOHATUSIMU:

BEKTOP, KOOPJAMHATHI BEKTOPA,
JNEUCTBUSIMU C BEKTOPAMU.
Hcnons3yroT npaBunia mpu
pelieHnu 3aaa4y

2 | Cpenssist TUHAS TpaTeun 1 BcrioMuHarOT oHATHE CpeHEN
JIMHUU TPATICLIUU U €€
CcBOMCTBO. Pemaror 3aaun,




VCTIOJIb3YSl CBOMCTBA CPEIHEN
JIMHUH.

Cpez[H;m JIMHUA TpaIllCIun

BcenomMuHarT NMOHATHE CpEeIHEN
JIMHUM Tparneuuu u eé
cBOMCTBO. Pemarot 3aaun,
VCTIOJIB3YSl CBOMCTBA CPEIHEN
JIMHUH.

[Ipocremme  3amaun B
KOOpAMHATax

3HAKOMSITCS C METOJIOM
KOOPAMHAT MIPU PEIICHUU
3aad4.

[Ipumenenue mMerona

KOOPJIMHAT K  PEIICHHUIO
3a7a4

Pemarot 3agaun ¢
MIPUMEHEHUEM METOJIa
KOOpJUHAT

KonTtponbsHas padora Nel

BBINOMHAIOT KOHTPOJIBHYIO
paboTy Mo BapuaHTam

Ananus KOHTPOJIbHOMN
paboThI

BrinonusioT padboty Haj
omubkamu. Pemaror
npoOJIeMHbIE 3aaHus 110
pe3yJibTaTaM KOHTPOJIbHOU
paboTHI.

Teopema 0 TJTOIIAU
TpPEyroJbHUKA

[ToBTOpsitoT hopmymy st
BBIYMCJICHUS IIJIOIA1
TpeyrojbHuKa. Pemaror 3amauun
Ha MTOBTOPEHUE. 3HAKOMSITCS C
HOBOU QopMyoi s
BBIYMCIICHHUS LJIOILAU
TpeyroJyibHUKa. Pemator
3a/1a4M, UCTIOJNB3Ys (POPMYJIBI.

Teopema 0 IJIOLIAN
TPEYTOJbHUKA

[ToBTOpsitoT hopmyy st
BBIYUCJICHUS TUIOIIATN
TpeyroyibHUKa. Pemaror 3a1aun
Ha MMOBTOPEHUE. 3HAKOMSITCS C
HOBOW popmyIion asis
BBIYMCJIEHUS TUIOLIAAN
TpEyrojbHUKa. PemaroT
3a/1auu, UCIOJIb3Yys (POPMYIIBI.




10

Teopema cuHyCcOB

3HAKOMSITCS C TEOPEMOI
cunycoB. PemaroT 3agauu.

11 | Teopema cuHyCcOB 3HAKOMSITCSL C TEOPEMO
cunycos. PemaroT 3agauu.
12 | Teopema cuHyCOB 3HAKOMSITCS C TEOPEMOI
cunycoB. PemaroT 3agauu.
13 | Teopema KOCUHYCOB 3HAKOMSITCSL C TEOPEMOI
KOCHHYyCOB. PemaroT 3agaun.
14 | Teopema KOCUHYCOB 3HAKOMSITCSL C TEOPEMOI
KOCHHYCOB. Pemator 3agaun.
15 | Teopema KOCHUHYCOB 3HAKOMSITCS C TEOPEMOI
KOCHHYCOB. Pemator 3agaun.
16 | CxansipHoe mpou3BecHUE 3HAKOMSITCS C IOHATHEM
BEKTOPOB CKQJISIPHOE MPOU3BEIACHUE
BEKTOpOB. Pemaror 3agaum.
17 | CxanspHoe mpousBeJcHUE 3HAKOMSITCS C IOHATHEM
BEKTOPOB CKJISIPHOE MPOU3BECHUE
BEKTOpPOB. Pemaror 3anaum.
18 | KontponwsHas pabota Ne2 BpINOTHAIOT KOHTPOIBHYIO
paboTy Mo BapuaHTam
19 | Ananus KOHTPOJIBHOM BrimonusioT padboty Haj
paboThI omubkamu. Pemaror
npoOJIeMHbIE 3aaHus 110
pe3yJibTaTaM KOHTPOJIbHOU
paboTHI.
20 | IlpaBunbHbBIC 3HAKOMSTCS C TIOHSITHEM
MHOTOYTOJIbHUKH PaBUJILHBIC MHOTOYTOJILHUKH.
Pemrarot 3amauu u3 kum OI'D.
21 | [IpaBunbHbIC 3HAKOMSITCS C IOHATHEM
MHOTOYTOJIbHUKH PaBUJILHBIC MHOTOYTOJILHUKH.
Pemrarot 3amauu u3 kum OI'D.
22 | BnucanHnas u onrcaHHas BcnomuHaroT noHsTus

OKPY>KHOCTb IIPaBUJIBHOTO
MHOI'OYI'OJIbHUKA

BIIUCAHHOW U OMMUCAaHHOU
OKPYXHOCTH M UX CBOMCTBA.
3HAKOMSITCSA C HOBBIMHA




dbopmynamu. Mcnonb3yroT ux
IpY pelICHUU 3a/1a4.

23 | Bnucannas u onucanHas BcnomuHaroT noHATHS
OKPY>KHOCTh IIPABUIILHOTO BIIMCAHHOMW U OMMCAHHOU
MHOTOYTOJIbHUKA OKPY>KHOCTH M UX CBOMCTBA.

3HAKOMSITCSL C HOBBIMU
dbopmynamu. Mcnonb3yroT ux
P PEIISHUH 3a]1a4.

24 | [Inuna okpyxxHoCcTH. J{TMHa BcnomuHaroT onpeneneHus

TyTH. JUTHHBI OKPY)KHOCTH , KpyTa,
OyTu , GOpMYIbl IJIs
BBIYHCIICHUS JIJTUHBI
OKPY>KHOCTH | IUIOIIA/IA KPyTa,
JUTMHBI AyTU. Pemator 3amaqn.

25 | Inuna okpykHoCcTU. JlyTMHa BcnomunaroT onpezenenus

JyTH. JUTMHBI OKPY>KHOCTH , KpyTa,
OyTy , GOPMYIbl IS
BBIYHCIICHUS JITTUHBI
OKPY>KHOCTH M TUIOIAIU KpyTa,
JIJIMHBI IyTH. Pelarot 3agaymn.

26 | [Tnmomans kpyra. [Tnomans 3HAKOMSTCS C TIOHATHEM

KpYTrOBOT'O CEKTOpA. KpPYTrOBOM CEKTOp U C
dbopMyII0ii 7151 BEIUUCTICHUS
ero momaau. Pemaror 3agaun
C mpuMeHeHueM GHopMyII.

27 | Kontponbhas pabota Ne3 BBINOMHAIOT KOHTPOJIBHYIO

paboTy Mo BapuaHTaM

28 | AHanu3 KOHTPOJBHOU Brimonsstor paboty Han
paboTHI ommbkamu. Permaror

npoOJieMHbIE 3aaHus 110
pe3yabpTaTaMm KOHTPOJIBbHOMN
padoTHI.

29 | IloBTOpEeHUE TIO TEME [ToBTOPSIOT M pemaroT 3a/1a4u
«BekTopsl. Meton n3 kuM OI'D o Teme
KOOpAUHAT «Bexkropsl. MeTon koopauHaT

30 | [ToBTOpEeHue no Teme [ToBTOPSIIOT M pelaroT 3a/1a4u

«COOTHOILIEHUST MEKTY

u3 kuM OI'D 110 Teme




CTOPOHAMHU U YIJIaMH «COOTHOIIEHUS] MEXY
TPEYTOJIbHUKA CTOPOHAMHU U YIJIaMH
TPEYrOJIbHUKA

31 | [loBTOpenue no teme «/lmuHa [ToBTOPSIIOT M pelaloT 3a1auu
OKPY>KHOCTH | TIOIIA]b u3 kum OI'D no teme «/lmuna
KpyTa» OKPYXHOCTH M TLIOIIA b

KpyTa»

32 | I[loBTOpenue mo teme «/[mmHa [ToBTOPSIOT M pelIaAIOT 33a/1a4u
OKPY>KHOCTH M IUIOIIA/b u3 kuM OI'D no teme «/linHa
KpyTa» OKpPY>KHOCTH H TLJIOIIA/b

KpyTa»

33 | KontponbHas pabota Ned BBITIOMHSIOT KOHTPOJIBHYIO

paboTy Mo BapuaHTam

34 | AHanmu3 KOHTPOJIBHOU BrinonusioT padboty Haj
paboThI omubkamu. Pemaror

po0OJIeMHbIE 3a/1aHUS 110
pe3ynbTaTamM KOHTPOJIBHOM
paboTHI.
Onucanue yueOHO—MeTOAUYECKOI0 U MAaTEPHATbHO-TEXHHYECKOI0 o0ecredeHus
o0pa3oBaTeILHOIO Mpouecca:
Inexmponno memoouyecKue KOMnaeKmol:
1. UnrepuHer-niopran Beepoccuiicko oauMMIUab! IKOIBHUKOB. — - http://www.rusolymp.ru

2. Bcepoccuiickue IUCTAHUMOHHBIE HSBPUCTHYECKUE OJIMMITHAA]IbI
http://www.eidos.ru/olymp/mathem/index.htm

10 MaTrcMaTuke.

3. MadopmarmonHo-monckoBas cucreMa «3amaumny». — . http://zadachi.mccme.ru/easy

4.

3amaun:

http://zadachi.mccme.ru

5.

KonkypcHble 3amaum 1O

UH(OPMALIMOHHO-TIOUCKOBas

MAaTCMaTHKEC.

CHCTCEMA 3aga4d I10

CIIPAaBOYHHUK U

http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
6. Marepuanbl (IOJHBIE TEKCTbI) CBOOOJHO PACHPOCTPAHSAEMBIX KHUT IO MaTEMAaTHKE.

http://www.mccme.ru/free-books

Texnuueckue cpeocmea odyuenus:

MCTOAbI

MaT€MaTHuKeE.

pelieHust



1. HOyTOYK
2. MYJIBTUMEIMAITPOCKTOP

Yueono — memoouueckuii komnnexkm:

1. [Toypounoe mnnanupoBanue [eomerpus 7 kmacc mo yueOHuky JI.C. AtansicaHa .ABTOp-
cocraButensb [LFO. KoBryH.- Bonrorpana: Yuurens ,2016

2. JlmmaxkTuueckue MaTepuaisl mo reometpun s 7 k. ['yceB u np. - [Ipocsemienue, 1995.

3. JlumakTrdeckue MaTepualisl Mo reoMerpun 1 8 k. ['yceB u ap. - [IpocBemenue, 1996.

4. Jlupaktudeckue MaTepuasl 1o reometpun a9 ki. ['yceB u ap. - [Ipocsemienune, 1993.

5. I'eometpus. JInmaktuueckue marepuaisl. 7-9 ki. MensaukoBa H.b., Jlenexosa H.M. u ap. -
Mmuemo3suHa, 1996.

6. I'eomerpust 7-9. Tematuueckue 3adetsl. Bapuantel 1-4. MensnukoBa H.b. (YpoBHeBas
muddepennmanus ooyuenus). - OOpazoBanue s Bcex, 1995.

7. Kontponbusie padotsl. 7, 8, 9 k. Hyauunsia FO.I1., Kponrays B.JI. - HIIO O6pa3oBanue,
1998.

8. Kaptouku mo reomerpuu. 7 xi. 4.1, 2. Jyaaumem O.I1., Kponrays B.JI. - HIIO
O6pazoBanue, 1998.

9. Marematuka. Meroaudeckue pekomeHaanuu. MensHukoBa H.b. (YpoBHeBas
muddepennumanus ooyyenus). - O0pazoBanue 11 Bcex, 1995.

10. T'eometpus 7-9. (Atanacsu JI.C. u np.)

11. T'eometpus 7-9. Atanacsu JI.C., byty3oB B.®., Kanomuera C.b. u ap. - [Ipocsemienue,
1992.

12. Iupaktuyeckue Matepuaisl mo reomerpun mias 7 k. 3uB b.I'. - [Ipocsemenwue, 1995.

13. upaktuueckue Matepuaisl Mo reomerpun 1 8 k1. 3uB b.I'. - [Ipocemenwue, 1996.

14. Mupaktuueckue Marepuaisl o reomerpun 1 9 k. 3uB b.I'. - [Ipocsemenue, 1993.

15. T'eomerpus. JJunaktuueckue marepuansl. 7-9 ki. MenbaukoBa H.b., Jlenexosa H.M. u ap.
- Muemo3una, 1996.

16. Teometpus 7-9. Temarnueckue 3auetsl. Bapuantst 1-4. MenpaukoBa H.b. (YpoBueBas
muddepenunanus ooyyenus). - OOpazoBanue 11 Beex, 1995.

17. Uzyuenue reometrpuu B 7-9 wi. ArtanacsiH JI.C., Byry3or B.®., I'mazkoB 1O.A., Hekpacos
B.b., IOquna N.N. - [Ipoceemenne, 1997.

18. Marematuka. Metonuyeckue pexkoMmenganuu. MenpHukoBa H.b. (YpoBHeBas
muddepennuanus o0y4eHHS). - OO6pazoBanue U1t BCEX, 1995



311e1<mp01m0 MemoouuecKue KOMnaieKml:

1. HWurtepuer-nopran Bcepoccuilckoii onuMNMaAbl IIKOJIbHUKOB. —
http://www.rusolymp.ru

2. Bcepoccuiicke  AUCTAaHUIMOHHBIE ABPUCTHUYECKHE  OJMMIMUAABI IO
marematuke. — ;. http://www.eidos.ru/olymp/mathem/index.htm

3. HNudopmaiimoHHO-TTOMCKOBas cucrema «3amaum». —
http://zadachi.mccme.ru/easy

4. 3agaun: WHGOPMAIMOHHO-TIOUCKOBAsl CHUCTEMa 3ajad IO MaTeMaTHuKe.
http://zadachi.mccme.ru

5. KoHKypcHbIE 3a7a4u MO0 MaTeMaTHKe: CIPaBOYHUK M METOJbl PEIICHUS —:
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Marepuanbl (IOJHBIE TEKCThI) CBOOOAHO PACHpPOCTPAHSAEMBIX KHUT 10
maremaruke. : http://www.mccme.ru/free-books
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