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IHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o kypcy «Pa3BuTue (GyHKUIMOHAIBHOW IPAMOTHOCTH MPU PEIICHUH
MPaKTHYECKUX 3a/1ad [0 MaTeMaTuke» g oOydaronuxcs 5-9 kimaccoe B MAOY
COIII Ne6 r.Hespsincka paszpadborana Ha ocHoBe PI'OC OOO. B nmporpamme yyTeHBI
uaen M nojoxkeHus KoHuenuumu pa3BUTHA MaTeMaTH4YecKoro oOpa3oBaHHUS B
Poccuiickoint ®enepanum.

[IpeameToM MaTeMaTUKH SIBISIOTCA (PyHIaMEHTAIBHBIE CTPYKTYPBI HAIIEro MUpa
— TMPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBbIE OTHOIIEHUS (OT MPOCTEUIINX,
YCBaMBAaEMBbIX B HEMOCPEJCTBEHHOM OIIBITE, O AOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX
JUISL pa3BUTHUS HAYYHBIX U IPUKIAJAHBIX UaeH). MareMaTuyeckue 3HaHusl 00ecieunBatoT
[IOHUMAHUE NPHUHIMUIIOB YCTPOMCTBA M MCIOJb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHIO0 COLMAIBHOM, JSKOHOMMYECKOH, HOJUTHYECKON
uH(pOpMaIMY, JAIOT BO3MOYKHOCTb BBINOJHATH PAacu€Thl U COCTABIATH AITOPUTMBL,
HaXOAWTb M  TOPUMEHATH  (QPOPMYJBI, BIAAETh  NPAKTHUECKUMU  MpUEMaMu
reOMETPUYECKUX U3MEPEHUI U TIOCTPOSHUH, YUTaTh UH(POPMALIMIO, TIPEICTABICHHYIO B
BuJe TaOdMI, auarpaMM U TIpaduKoOB, >XKUTh B YCIOBUSAX HEONPEAEIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4alHbIX COOBITUH.

N3ydyenne mareMaTuku QopMHUpyeT y OOy4yaroUIMXCs MaTeMaTU4YeCKUil CTHIIb
MBIIUICHUS, TPOSBIISIONIMIACS B ONPEACNEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaroniuecs
OCBaMBaIOT TaKUE NPUEMBI U METOJbl MBILIUICHUS, KAaK HWHIAYKUUA M JEeTyKUHUS,
00001IeHre U KOHKpPETU3alus, aHaJlu3 U CUHTE3, KiIacCu(pUKalusg U CUCTeMaTH3allus,
abctparupoBanue u aHajiorus. OOBEKTbl MaTEMAaTUYECKUX YMO3AKIIOUEHUMU, MpaBuia
UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUYECKHUX [TOCTPOEHUM, CIIOCOOCTBYIOT
BbIPa0OTKE YMEHHsI (OPMYIUPOBATH, OOOCHOBBIBATH M JOKa3bIBaTh CYXKACHHS, TEM
caMbIM pPa3BHUBAIOT JIOTUYECKOE MblIUIEHUE. V3yueHne maTemMaTuku oOecneunBaeT
dbopMupoBaHUE aNTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIUTAaHUE yMEHHH
JIECTBOBAaTh IO 3aJaHHBIM  AQJIFOPUTMaM, COBEpPLIEHCTBOBATH WM3BECTHBIE U
KOHCTpYHpOBaTh HOBbIE. B mporecce pemieHus 3amad — OCHOBOM y4eOHOI
NEATEIbHOCTH HA YPOKax MAaTEMATUKH — Pa3BUBAIOTCA TBOpPYECKAs W IPUKIIAIHAS
CTOpOHbI MbllUIeHHA. OOydeHue MareMaTHKe JaéT BO3MOXKHOCTb pa3BUBATH Y
o0yJaromuxcs TOYHYI0, PallMOHAIbBHYI0 M MH()OPMATUBHYIO pedb, YMEHHE OTOMpPATh
HaumOoJiee TMOAXOSIINE S3BIKOBbIE, CUMBOJMYECKHE, TrpaduyecKkue CpeacTBa IS
BBIPAXKECHUS CYKICHUU U
HaIJISAHOTO UX IIPEACTABICHUS.

[Ipn m3yyeHuM MaTeMaTHKH OCYILIECTBISETCS 00Illee 3HAKOMCTBO C METOJaMH
MO3HAHUS JEHCTBUTEIBHOCTH, MPEACTABICHUSAMU O MPEAMETE U METOJIaX MaTEMaTUKH,
UX OTIMYAA OT METOJOB JAPYIMX €CTECTBEHHBIX W TYMaHUTapHbBIX HaykK, 00
O0COOEHHOCTSIX IPUMEHEHUS MaTEMATUKU JJIs1 PELLIEHUS] HAyYHBIX U MPUKJIaJHbIX 3a/1a4.



[IpuopuTeTHBIMM LENIAMH O0y4Y€HUsT MareMaThke B 5-9 Kiaccax SBISIOTCS:
dbopMupoBaHUE IEHTPAIBHBIX MAaTEMAaTUUYECKUX MOHATUH (YUCIIO0, BEIMYMHA,
reomeTpudeckas ¢Gurypa, NepeMeHHasl, BEPOSTHOCTh, (PYHKIMsI), OOECIEeUUBAIOIINX
MPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHMs 00yUYaIOIINXCS;

NoJIBeICHHE OOy4YaromMXCd Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKH U OKPY>KaloIlero Mupa, MOHUMaHWe MAaTeMaTUKH KaK 4acTH
oO11el KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIJIEKTYalbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydYarommxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YUYEHUIO MaTeMaTHKH;

dbopmupoBanrue (QYHKIIMOHAIBHON MaTEMaTHYECKOM TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBICHUS MATEMAaTHUYECKUX MOHSATHUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B PCAIbHBIX JKMU3HEHHBIX CHUTYAlUSX U MPU U3YUYECHUH APYTUX YYEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEW, (opMyaupoBaTh HX Ha S3BIKE
MaTeMaTUKH U CO3/1aBaTh MAaT€MaTUYECKUE MOJEIU, IPUMEHITh OCBOCHHBIN
MaTeMaTU4YeCKU ammapaT [jis pPEHIeHUusT MPaKTHUKO-OPUEHTUPOBAHHBIX — 3ajad,
HMHTEPIPETUPOBATH U OLICHUBATH MOJyYCHHBIE PE3yJIbTAThI.

OcCHOBHBIE JIMHUM COJAEpXKaHUs MNporpaMmbl Kypca B 5-9 knaccax: «Yucna u
BBIYHCIICHUS», «AnreOpa» («AnreOpandeckue BBIPDOKCHHS», «YpaBHEHUS U
HepaBeHCTBay), «DyHkium», «l'eomerpus» («I'eomerpuueckue ¢GuUrypsl M HX
CBOMCTBAaY,

«3MepeHne TeoMeTpUYecKUX BENIHYHMH»), «BepodarHocTh U cratuctuka». JlaHHbIe
JVMHUH Pa3BUBAIOTCS MApAJUIENIbHO, KaXKIasi B COOTBETCTBHH C COOCTBEHHOW JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYTOii, a B TECHOM KOHTaKT€ U B3aUMOJCICTBUU.

ConepxaHue  MpoOTrpaMMbl,  paclpenenéHHoe 1Mo rojaMm  OOydYeHus,
CTPYKTYPHUPOBAHO TakKUM OO0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUTHAIHHBIM
BonpocaM  oOydaroniuecss — OOpallaguch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH TIOHATUSIMU M HaBBIKAMHU OCYIIECTBIISUIOCH IOCJIENOBATEIbLHO U
MOCTYIATEIbHO, C COONIOACHUEM MPHUHIIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIIOYAJIUCh B OOLIYI0 CHCTEMY MaTE€MaTHYECKUX IMPEACTaBICHUN O00yYaromuxcs,
pacuupsis u yriayOosss e€, o0pa3ys NpoYHbIe MHOKECTBEHHBIC CBSI3H.

B cootBerctBuu ¢ yueOHbM tiaHomMm MAOY COII Ne 6 r. HeBpsHCKa maHHBIN
Kypc u3ydaercs B 5-9 kjaccax, Ha ero uzydeHue orBoautcs Bcero 13 6 wyacoB: B 5
kiacce — 34 gaca (1 yac B Heneno), B 6 kiacce — 34 yaca (1 yac B Henento), B 7 Kiacce
— 17 vacos (0,5 gaca B Henento), B 8 kiiacce — 17 yacos (0,5 yaca B Heneno), B 9 kiiacce
— 34 yaca (1 gac B HeneNto).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMDBbI
KYPCA HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yueHne mMareMaTHKyd Ha YpOBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl HAMPABIEHO
Ha JIOCTIKEHHE OOYYalOIUMUCS JIMYHOCTHBIX, METANpeIMETHBIX M TPEAMETHBIX
00pa30BaTeIbHBIX PE3YIbTATOB OCBOCHHUS YU€OHOTO MPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4YHOCTHBIE Pe3yJIbTATHI OCBOCHUS IPOTPAMMBI 110 KYPCY XapaKTEepPU3YIOTCS:

1) marpuoTHYecKoe BOCIIMTAHME:

MPOSIBJICHUEM HHTEPECAa K MPOLLIOMY M HACTOSIIIEMY POCCUMCKONM MaTE€MaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHMKEHUSIM POCCUHUCKAX MAaTEMAaTUKOB U POCCHUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJb30BAHUIO ATUX JIOCTHKEHUW B JPYTHUX HAyKax H
MPUKJIATHBIX cepax;

2) rpa’kaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHHIO 003aHHOCTEH I'paklaHWHa U peajiu3alliu ero npas,
NpEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJIEHUH, MpoLEayp TpaxAaHCKOro obmiecTBa (Hampumep, BBIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXICHMIO OSTHYECKMX HpoOJeM, CBSI3aHHBIX C
PAKTUYECKUM NPUMEHEHUEM JTOCTHMIKEHUN HAyKH, OCOZHAHHEM BA)KHOCTHU MOpPAJIbHO-
TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TpyaoBO€ BOCIMTAHME:

YCTAaHOBKOM HAa AKTMBHOE YyYacTHE€ B PEHNICHUM MPAKTUYECKUX  3a/1ad
MAaTE€MAaTU4YECKOW  HAIpPaBJIC€HHOCTH, OCO3HAHMEM BaXHOCTU  MaTEMaTHYECKOTO
oOpa3oBaHUS Ha TPOTSHKEHUHW BCEW JKU3HU JUIS YCIEIMHOM TpodeccruoHaIbHOM
NEATEIbHOCTY U Pa3BUTUEM HEOOXOAUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM HHJUBUIYAIBHOW TPaeKTOPUU OOpa3oBaHUsI M KU3HEHHBIX IJIAHOB
C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K  SMOLUMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSITHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pEIICHUN, pacCyXJACHUN, YMEHUIO BUJIEThH
MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHMS:

OpUEHTAIlMEl B  JEATEIBHOCTH HAa COBPEMEHHYI) CHUCTEMY  Hay4HBIX
MPEJCTAaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSI YEJIOBEKa, MPUPOJLI U
oOliecTBa, IOHMMAaHUEM MaTEMAaTHYECKOM HaykKu Kak cdepbl uemoBeuecKoi
NESATeTbHOCTU, ATAnoB €€ pa3BUTHUA U 3HAYUMOCTH JUIsl Pa3BUTHS ITUBWIM3AIIUU,
OBJIQJICHUEM S3BIKOM MAaTEMaTUKH W MaTEMaTHYE€CKOW KYJIbTYpOH Kak CpeICTBOM
MO3HAHUS MUDpA,



OBJIaACHUCM HpOCTCﬁH.IHMH HaBBIKaMH HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) puznueckoe BocnuTanue, ¢GopMUpOBaAHME  KYJbTYPbl  3[0pPOBbSI U
IMOIMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO TPUMEHSATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJICHUS 3JI0POBOr0 00pasza >KM3HHU (370pOBOE TMUTaHWE, COATAHCHPOBAHHBIM PEKUM
3aHATHUA W OTAbIXa, pEryisipHas (uU3MYecKass aKTUBHOCTH), CHOPMUPOBAHHOCTHIO
HaBbIKa pedeKcuu, MPU3HAHNEM CBOETO IMpaBa Ha OMIMOKY U TaKOTO K€ MpaBa IPyroro
YEJI0BEKA;

7) 3K0JI0THYeCcKOe BOCIIUTAHHUE:

OpUEHTaIlMe Ha TMPUMEHEHHWE MaTeMaTHYECKUX 3HAHUU IS pEIICHHUs 3a/aad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIECH Cpesibl, IJIAHUPOBAHUS IMOCTYIIKOB U OIEHKH MX
BO3MOXXHBIX TIOCJIEACTBUNA JUIsl OKpPY’KAIOIIEH Cpeabl, OCO3HAaHHEM TIJ100aIbHOTO
XapakKTepa IKOJOTHUECKUX TTPOOJIeM U IMMyTEeH UX pelieHus;

8) aganTanus K N3MEHAIOIIMMCS YCJIOBHAM COLMATBHONW M NPUPOIHON cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBUSIX HEONPEACIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEII KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO NEATEIbHOCTh, B TOM YHUCJIE YMEHHE
YUHUTBCS y APYTUX JIIOJEH, MpUOOpETaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEO0OXOIMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHU, B TOM 4YHCIIe (POPMYITUPOBATH
UJIeU, IOHTHS, TUIOTE3bl 00 0OBEKTaX U SIBJIECHUSAX, B TOM YUCJIE PaHEEe HE U3BECTHBIX,
OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUN W KOMIETEHTHOCTEW, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalLMIO0, BOCHPHUHHMATh CTPECCOBYIO
CUTyallMI0 KaK BbI30B, TpEOYIOLIUNH KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMBIE
pelieHuss W JAeWcTBUA, (OPMYIHpPOBaTh M OIEHMBATh PUCKA U TOCIEACTBHUA,
dhopMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOEHHS MporpamMmbl Kypca Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOydaromierocsi OyayT c(opMUpOBaHbl METANpPEIMETHbIC PE3YIbTaThI,
XapaKTepU3YIOIINECs OBJIAJICHHEM YHHBEPCATBLHBIMU ITO3HABATCIIBHBIMU JICHCTBHIMH,
YHUBEPCAIbHBIMH ~ KOMMYHUKATHBHBIMM  JEHCTBUSAMH W YHHBEPCATbHBIMHU
PETYIATUBHBIMU JICHCTBUSIMU.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JEeUCTBUS
ba3zoBble 1oruyeckue AecTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TOHSATUHN, OTHONICHHH MEXIy MOHATUSIMH, (POPMYIHPOBATH OMPEICICHUS
MOHATUH, YCTaHABIMBATH CYIICCTBEHHBIM MPHU3HAK KIACCH(PUKAINHA, OCHOBAHUS
7UIst 00OOIIEHUS U CPaBHEHUSI, KPUTEPUH TIPOBOIMMOTO aHAIIN3A;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIC
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U OTpHIIATETIbHbIC, EAMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTHBOPEUHUS
B (Qaxrtax, [aHHBIX, HAOMIOJEHUSX M YTBEPXKACHUAX, Mpeajaratb KpUTEPUU
JUIS BBISIBIICHUS] 3AKOHOMEPHOCTEN U MPOTUBOPEYMH;

JenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCIyKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH M0 aHAJIOTUH;

pa3OupaTh JOKa3aTelbCTBA MaTEeMaTHYECKUX  YTBEpXKICHUU  (MpsAMble U
OT TOPOTUBHOIO), MPOBOAUTH  CAMOCTOSITEIBHO  HECJIOXKHBIE  JIOKa3aTelbCTBa
MaTeMaTHYeCKUX (PaKkTOB, BBICTPAUBATH apPTyMEHTAIMIO, TPUBOAUTH NPUMEPHl U
KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOMpATH COCO0 pelleHus yueOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BEIOMpaTh Haubosee MOIXOISAMNNA ¢ YYETOM CaMOCTOATEIBHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOIBb30BaTh  BOMPOCHI KAk HUCCIEAOBATEIbLCKUN HMHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTH BOMPOCH], (PUKCUPYIOIIKNE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEILHO
yCTaHaBJIMBAaTh MUCKOMOE M JaHHOE, (OpMHPOBATH THIOTE3y, apTyMEHTUPOBATH CBOIO
MO3UIINIO, MHEHUE;

MPOBOJIUTH [0 CAMOCTOSITEIbHO COCTABJICHHOMY IJIAHY HECJIOKHBINA 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYECKOIo
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSITeNIbHO  (hOpMyIMpOBaTh 00OOIIEHHUSI YW BBIBOABI IO pe3yjbTaTaMm
MPOBEJEHHOTO HAOJIOACHUS, UCCIEOBaHMs, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yJIbTATOB, BHIBOJOB U 0000IIIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKXKE BbIJBUTAThH
MPEANOJIOAKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundopmanueii:

BBISIBIISAITh ~ HEIOCTATOYHOCTh W HM30BITOYHOCTH  MHGOPMANWH,  JaHHBIX,
HEOOXOMMBIX JIJIs PEIICHHS 3a1a49H;

BHIOWpATh,  aHAJU3UPOBATh, CHUCTEMATHU3UPOBaTh W  WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUOB M ()OPM MPECTABICHHUS;

BBIOHMpaTh (popmy mpencTaBiaeHUss HHOOPMAITUU U WILTIOCTPUPOBATH pelIacMble
3aJla4u CXeMaMH, ThuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMU;

OLICHUBATh HAJEXKHOCTh MH(GOPMALIMKU IO KPUTEPUSIM, MPEJI0KEHHBIM YUUTEIEM
WM COPMYITHPOBAHHBIM CaMOCTOSTEIIBLHO.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHSA:

BOCIIPUHUMATh U (POPMYJIHPOBATh CYXkJACHHS B COOTBETCTBUU C YCIOBUSMU U
HEeJSIMU OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOK TOYKY 3pEHHUS B YCTHBIX
M TUCBMEHHBIX TEKCTaX, [JaBaTh I[OSCHEHUA [0 XOJy peuleHus 3aJayd,
KOMMEHTHUPOBATh



MOJTyYEHHBIN Pe3yIbTaT;

B XO0/A€ OOCYXXIEHHs 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIa€MOW TEMBHI,
po0OJIeMbl, pelaeMoil 3a1aun, BbICKa3bIBaTh WUJEH, HAICJICHHbIC HA TIOWCK PEIIeHUs,
COIMOCTABJIATh CBOM CYXICHHS C CYXICHUSMU JPYTUX YYAaCTHUKOB JHAJIOTa,
OOHapy’KHUBaTh pa3InyUe U CXOJACTBO MO3ULIUNA, B KOPPEKTHOU hopme PpopMynHpoBaTh
pa3HoTIacHsi, CBOM BO3PAKEHUS;

MPECTaBIATh PE3YyJbTaThl PEUICHUs 3a/Jadd, HKCIEPUMEHTa, HWCCIEIOBAHMUS,
MPOEKTa, CaMOCTOSITENIbHO BHIOWpaTh (opMaT BBICTYIUIGHHS C Yy4€TOM 3a1ad
NpEe3eHTALNU U OCOOEHHOCTEHN ayUTOPHH;

MOHUMAaTh M WCIOJNB30BaTh MPEHMYIECTBA KOMAaHIHOW W WHIWBUYATbHOU
paboThI PU PENICHUH YYECOHBIX MATEMATHYECKUX 3a71aY;

OpUHUMATh 1e7hb COBMECTHOW JIEATENbHOCTH, IUIAHUPOBATH OPraHU3aIIUIO
COBMECTHOM pabOThI, pacipeiesiTh BUIBI PabOT, JOrOBapUBaTHCS, 00CYKIATh MPOIECC
U pe3yabTar paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIO/ICH;

y4acTBOBaTh B T'PYNMOBBIX (opMmax paboThl (0OCYXIeHHs, OOMEH MHEHHSIMHU,
MO3TOBBI€ HITYPMBI W JIPYTH€), BBIIOJHITH CBOIO YacTh pabOThl U KOOPJIWHUPOBATH
CBOM JICHCTBUSA C JAPYTMMH WICHAMU KOMAaHJbI, OIEHUBATh KAYECTBO CBOETO BKJIaja B
oOITU# IPOIYKT MO KPUTEPHUAM, CHOPMYIHPOBAHHBIM yUYaCTHUKAMHU B3aUMOICHCTBHUS.

PerynsitTuBHbIe YHUBepcaJbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBIATh IUIAH, AITOPUTM PEIICHMS 3aAadd (WJIH €ro 4acTh),
BBIOMpATh CMOCO0 pelIeHUus C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM
HOBOW MH(pOpPMALIUH.

CaMOKOHTPOJIb:

BJAJIETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJII TIpollecca M pe3ysbTara
peleHns MaTeMaTHIeCKOH 3a1a4u;

NPEABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TPHU PCIICHUW 3aJayH,
BHOCUTH KOPPEKTHBBI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAaWJIECHHBIX
OIMOOK, BBIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATCTLHOCTH TIOCTABICHHOW NI U
YCIIOBHSIM, OOBSICHATh TPUYUHBI JOCTMDKCHHSI WM HEJIOCTHKCHUS IICJIH, HAXOIUTh
omMOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

['eomeTpusi Kak OJJMH W3 OCHOBHBIX Pa3J/IeJIOB LIKOJbHOW MAaTEMAaTUKH, UMEOLIUN
CBOCH Ienbi0 00€CTIeunTh M3YyYCHHE CBOWCTB M pa3MepoB (UTYp, WX OTHOIICHUNA U
B3aMMHOE€ pACIIOJIOKEHUE, OMUPAETCS Ha JIOTHYECKYIO, JOKA3aTEIbHYI JIMHUIO.
[leHHOCTH, W3yuYeHHS TEOMETPUHM Ha YPOBHE OCHOBHOrO 001mero oOpa3oBaHUs
3aKJIIOYaeTcsl B TOM, UTO OOy4YarolUWCs YYUTCA MPOBOJUTH JIOKAa3aTEIbHbIE
paccyXJeHusl, CTPOUTHh JIOTUYECKHE YMO3AaKJIIOUEHMS, JOKA3bIBaTb HWCTHUHHBIC
YTBEPKACHUS U CTPOUTH KOHTPIIPUMEDPHI K JIOKHBIM, IIPOBOJUTH PACCYKIACHUS



«OT TMPOTUBHOTO», OTJIMYATh CBOMCTBAa OT MPHU3HAKOB, (POPMYIHpPOBATH OOpaTHBIE
YTBEPKICHUS.

BTopoii 1EHHOCTBIO W3y4YEHHsS TE€OMETPUHU SBISECTCS HCIOJIb30BAaHHE €€ Kak
WHCTPYMEHTAa TPHU PEIICHWH KaK MaTEeMaTHYECKHUX, TaK M MPAKTUYECKHX 3ajad,
BCTPEUAIOUINXCA B peanbHOM *u3HU. OOydaromuicss AOKEH HAYyYUThCS ONMpPENEIUTh
reOMETPUYECKYI0 (PUTypy, OMHMCaTh CJIOBAMHM JAHHBIA YEPTEXK MM PUCYHOK, HAUTH
IUIOIIA/(b 3€MENBHOIO Y4yacTKa, paccuyuTaTb HEOOXOJUMYIO JUIMHY ONTOBOJOKOHHOTO
kabenst win TpeOyemble pa3Mephl Tapaka Jis aBTOMOOWISL. DTOMY COOTBETCTBYET
BTOpAasi, BBIYMCIMTENIbHAS JHHHUS B H3ydyeHUHM reomerpuu. Ilpm pemenun 3aaau
IPAKTUYECKOI0 XapakTepa OOydarolUIiCsl YYUTCS CTPOUTh MAaTEMaTUYECKHE MOJAEIU
pEeaIbHBIX )KM3HEHHBIX CUTYyal[Mil, IPOBOAUTH BBIUMCIEHUS U OLICHUBATh aJ€KBATHOCTH
MIOJIyYEHHOI'O pe3yJibTaTa.

KpailHe BaXxHO mOAYEPKHUBATH CBA3M TE€OMETPUU C JPYTUMHU y4EeOHBIMU
npeaIMeTaMu, MOTHMBHPOBATH MCIIOJIB30BATh OIPENEICHUS] T€OMETPUUYECKUX (QUIYyp U
HNOHATUN, IEMOHCTPUPOBATH MPUMEHEHHE MOJYUYEHHBIX YMEHUH B (DU3HKE U TEXHUKE.
Otu cBs3u HauOosiee SIpKO BUAHBI B Temax «BekrTope», «TpuroHomerpuyeckue
COOTHOUIEHUs», «MeTton koopauHat» U «Teopema Ilugaropar.

VYueOnslii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3Jieibl
comepxkanus:  «['eomerpuueckue  ¢urypel ©  UX  CcBoMcTBay, «V3MepeHue
IrE€OMETPUYECKUX BEIMYHMH», «JleKapTOBBI KOOpAMHATHI HA IJIOCKOCTH», «BEKTOphDY,
«/IBmxenus mnockoctny, «IIpeodpazoBanus mogoOus».

INPEAMETHBIE PE3YJIBTATBI

IIpeameTHBIE pe3ynbTaThl OCBOEHHUS IIPOrpPaMMBI Kypca IPEACTABICHBI 110 TOAaM
oOyueHus B CIEIYIOMINX pa3/ienax MporpaMMbl B paMKaXx OTIEIbHBIX YIEOHBIX KYpPCOB:
B 5—6 kiaccax — Kkypca «Marematuka», B 7-9 kiaccax — KypcoB «Anre0Opa»,
«I"'eomerpusd», «BepOATHOCTD U CTATUCTUKAY.



COAEPKAHHUE
OBYYEHMU A 5 KIIACC

PemeHne TeKCTOBBIX 33124

Pemienne TekcTOBBIX 3ajad apuMETHUYECKUM CIOCOOOM. PellieHue jgoruueckux
3amad. Pemenue 3amay mepeOOpoM BcCeX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue
IIPU PEIICHUU 3a/1a9 TaOJIUII K CXEM.

Pemenue 3agay, cogepxaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EJMHUIBI U3MEpPEHUA: MACCHI,
00BEMa, IIEHBI, PACCTOSIHUSI, BpEMEHU, CKOPOCTH. CBSI3b MEXKy €AMHUIIAMU U3MEPCHUS
Ka)K10M BEJIINYUHEI.

Pelienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBieHre TaHHBIX B BUJE TAOJIHII, CTOJIOYATHIX JUATrPAMM.

Harasanas reomerpust

Harmsinaeie npencraBinenus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jqy4, yroJj, JIOMaHas, MHOTOYI'OJIbBHUK, OKPYKHOCTb, Kpyr. Yroi. lIpsmoiu, ocCTpsbIi,
TYIIOW U pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METpUYECKME €IMHMLUbl JUIMHBL. JJIMHA JIOMaHOW, NEepUMeETp
MHOI'OYTOJIbHUKA. MI3MepeHre U MOCTPOEHHUE YIJI0OB C IOMOIIBIO TPAHCIIOPTUPA.

Harmsinaele mpencrtaBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK, O paBEHCTBE QUTYP.

N3obOpaxkenne ¢uryp, B TOM uMcie Ha kietdaroi Oymare. Iloctpoenue
KoH(pUTypaluii U3 dYacTedl TPSAMOM, OKPYKHOCTH HA HEJIWHOBAHHOW W KIIETYATOU
Oymare. Mcnonb30BaHrE CBOMCTB CTOPOH | YIJIOB MPSMOYTOJIBHUKA, KBAJApaTa.

[Tmomans MPSIMOYTOJIbHUKA " MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJBHUKOB, B TOM uuciie (Uryp, M300pakEHHbIX Ha KieTyaTol Oymare.
EnuHune! usmepenns rmioniaau.

Harmsinaple mpencraBieHHss O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIbHBIN
napajienenunea, Kyo, MHOTorpanHuku. M3o0pakeHne nmpocTenmnx MHOTOTpaHHUKOB.
Pa3Béptkn kyOa u mapamienenunena. Co3ganve Mojeled MHOTOTPAHHUKOB (U3
OyMaru, IpOBOJIOKH, MJIACTUIIMHA U APYTUX MAaTEPUAIIOB).

O0BEM MPAMOYTOIBHOTO Mapajuienenumnesna, kyoa. Equnuiiel uamepenus: 0obéma.

6 KJIACC
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PemieHne TeKCTOBBIX 33124

Pemenne TekcToBBIX 3ahau apudmerrueckuMm crnocoboM. PelieHue JIOormuecKux
3asay. Pemienue 3a1a4 nepedbopoM BCeX BO3ZMOXKHBIX BApUAHTOB.

Pewmenne 3ana4, cogepkaniux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBL: CKOPOCTb,
BpEMS, pacCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCTbH, MHPOU3BOJUTEIBLHOCTb, BpEM,
00BEM paboThl. ENMHUIIBI M3MEpEHHUs: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH,
ckopoctu. CBsI3b MEX]ly €IMHUIIAMH U3MEPEHUS KaXK10M BEJIUYHHBI.

Pemenne 3anmay, CBA3aHHBIX C OTHOLIEHHEM, MPONOPLHOHAIBHOCTHIO BEJIUYMH,
MPOLIEHTAMH; PELIEHUE OCHOBHBIX 3aJa4 Ha IpOOU U MPOLICHTHI.

OueHka W UpUKUOKA, OKpyriieHwe pesynbrata. (CocraBiieHHEe OYKBEHHBIX
BBIPAKEHUM 10 YCIIOBUIO 33Ja4H.

[IpencraBiaeHre JaHHBIX C MOMOLIBIO Tabmuu U auarpamMM. Crosbuartble
JUarpaMMBbl: YTEHHUE U IIOCTPOCHHE. UTEHHE KPYTOBBIX AHArpaMM.

Harasignas reomerpust

Harnsigaele npencrabienus o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K,
Jqyd, Yrodl, JJoMaHasi, MHOTOYI'OJIbHHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTbD,
KpYT.

B3anMHOE pacrosiokeHue IByX NPsSIMBIX HA IUIOCKOCTH, IApAJUIECIbHBIE MPSMBIE,
NEPHEeHIUKYJSIpHbIE TpsiMble. M3MepeHue paccTosiHMIl: MEXIy JBYMsS TOYKAMH, OT
TOYKH 0 IIPSIMOM, IJIMHA MapIIpyTa Ha KBAJAPATHON CETKE.

N3mepeHre M MOCTPOEHHME YIJIOB C IOMOIIBK TpaHCHOPTHpA. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUM. YeThIpEXYTOIbHUK, [IPUMEPHI YEeTBIPEXYTOJIBHUKOB.
IIpsAMOYTOJIBHUK, KBaJApaT: MCIOJb30BAHUE CBOWCTB CTOPOH, YTIJIOB, JIHATrOHAJIEH.
N3o0paxkeHne reoMeTpuyeckux (Quryp Ha HEJIMHOBAHHOM OymMare ¢ MCIOJIb30BAaHUEM
LHUPKYJIsl, TUHENUKH, YTOJbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaToi Oymare.

[lepumerp MHoOroyroipHuka. [loHstue mmomann Gurypsl, €AUHULBI U3MEPEHHUS
wiowaau. [pubnnxénnoe namepenue mwiomaan GUryp, B TOM 4YUCI€ Ha KBaJIpaTHOU
cetke. [IpubnmxéHHOE N3MEpEeHHE JUIMHBI OKPYKHOCTH, TUIOLIAN KpyTa.

CumMmeTpusa:  UEHTpalibHas, oceBas M  3€pKalibHas

cummeTpuu. [loctpoeHne cUMMETpUUHBIX (QUTYP.

Harnsigasle npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: Mmapajuiesenuie],
Ky0, mpu3Ma, mupamuaa, KOHycC, IWIHHIP, map u chepa. M3o0paxenue
MPOCTpaHCTBEHHBIX (uryp. [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB, HWIHH]IPA U
koHyca. Co3nanue Mojienel NpoCTpaHCTBEHHBIX GUryp (n3 Oymaru, mpoBOJIOKH,
IUIACTWJIMHA U JPYTUX MAaT€pPUAJIOB).

[Tonsitue o00bEMa, enuHULBI u3MepeHUus: o0bEMa. OOBEM MPSAMOYTOJIBHOIO
napajenenurnena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yJIbTaTBl OCBOCHHUS TMPOrpaMMBI YYeOHOro Kypca K KOHIIY
oOyueHus B 5 KJjacce:
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PemieHne TeKCTOBBIX 33124

Pemrarp TekcToBBIE 3amauM  apUOMETHYCCKHM CIIOCOOOM M C  IIOMOIIBIO
OpraHU30BAHHOT'O0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemats 3agaun, comeprkaniye 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIUYUHBI: CKOPOCTb,
BpEMsI, PACCTOSTHUE, LIEHA, KOJUYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKWE 3allMCH, CXEMbI, TAOJIUIIBI, 0003HAYCHHS IIPH PCIICHHUH
3ajad.

[Tonb30BaThCSI OCHOBHBIMHM €AWHHIIAMU W3MEPEHHUS: LIEHBI, MACChl, PaCCTOSHUA,
BPEMEHU, CKOPOCTH, BBIPAXKATH OJHU €IUHUIBI BEJTUYHUHBI YEPE3 APYTHUE.

W3BnekaTh, aHaIM3UpOBaTh, OICHHWBATh HH(POPMAIUIO, MPEICTABICHHYIO
B TaOyMIle, HA CTOJIOYATOM auarpamMme, HHTEPIPETUPOBATh MPEICTABICHHBIC JaHHBIE,
HCTIOJIBb30BATh TAHHBIC IIPU PELIECHUU 3aa4.

Harasignas reomerpus

[Tonp30BaThCA r€OMETPUYECKUMU MMOHATUSMHU: TOUKA, IPsIMasi, OTPE3OK, JIyY, YroJl,
MHOT'OYTOJIbHUK, OKPYXHOCTb, KPYT.

[IpuBoanTh mpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIMUX GopMy
M3YUYCHHBIX T€OMETPUUECKUX (QUTYD.

Hcnonp30BaTh TEPMUHOIOTHIO, CBA3AHHYIO C YIVIAMU: BEpPIIMHA CTOPOHA,
C MHOTI'OYT'OJIbHUKAMU: yIOJI, BEPIIMHA, CTOPOHA, IUAroHajib, C OKPY>KHOCTBIO: PanycC,
TUaMETP, LEHTP.

N300pakath n3ydeHHbBIE TEOMETPUIECKUE (DUTYpPHI HA HEIMHOBAHHOW U KJIETYATOU
Oymare ¢ MOMOUIBIO ITUPKYJIS U JTUHEUKH.

Haxomute mIMHBI OTPE3KOB HENOCPEACTBEHHBIM HW3MEPEHUEM C IOMOIIBIO

JIMHEVKH, CTPOUTH OTPE3KH 3aJIaHHOM JUIMHBI; CTPOUTH OKPYKHOCTbH 33/ IaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MNPSIMOYIOJIbHMKA, KBagpaTa s HX
IIOCTPOCHHS, BBIYUCIIEHUS TUIOLIAN U IIEPUMETPA.

Beruucnare, mnepuMerp U IUIOHIAAL  KBajpaTa, IMPSMOYTOJbHHKA, (Quryp,
COCTaBJICHHBIX W3 TPSIMOYTOJBLHUKOB, B TOM 4uHcCIe (GUTYp, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaTbCs OCHOBHBIMM METPUUYECKUMH €IUHULAMU H3MEPEHUS JJIMHBI,
IUIOIIAM; BBIPAXKaTh OJIHU €JUHHUILIbI BEJIMUYUHBI U€PE3 APYTHE.

Pacno3naBate mapaienenunen, KyO, MCIOJIB30BaTh TEPMHUHOJOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHUs, HAXOAUTH U3MEPEHUS Mapajulesienunesa, Kyoa.

Boruucnate 00béM  kyOa, mapaienenumneaa MO  3aJlaHHBIM — U3MEPEHHSM,
MOJIb30BaThCS SIMHUIIAMU U3MEPEHUs 00BhEMA.

Pemate HecnoxHble 3amaud  HAa  M3MEPEHUE TE€OMETPUYECKHX  BEIUYUH
B IIPAKTUYECKUX CUTYaLIMSIX.
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[IpeameTHbIe pE3yNbTAaThl OCBOEHHUS MPOrpaMMbl Y4YE€OHOTO Kypca K KOHILY
oOyueHus B 6 kJacce:

Penmienue TeKCTOBBIX 32124

Pemrate MHOTOIIArOBBIE TEKCTOBBIC 3a4a4H apU(PMETHUESCKHUM CIIOCOOOM.

Pemate 3amaum, cBsiI3aHHBIE C OTHOLICHUEM, MPONOPIHMOHAIBHOCTHIO BEIWYMH,
MPOIIEHTAMHU, PElIaTh TPU OCHOBHBIE 3a1a4M Ha APOOU U MPOIICHTHI.

Pemats 3agaun, comepxanye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI: CKOPOCTb,
BpeMsi, PAcCTOAHHUE, I1I€HAa, KOJIUYECTBO, CTOMMOCTb, MPOU3BOJUTEIHLHOCTh, BpEMSI,
o0béMa paboThl, UCHONB3Yysd apUMETHUYECKUE JCHCTBUS, OLECHKY, MPUKHUIKY,
MOJIb30BAThCS C€AMHULIAMYU U3MEPEHUS COOTBETCTBYIOIINX BEJINYMH.

CoctaBisaTh OYKBEHHBIE BRIPAXKEHUS 110 YCIOBHUIO 3a/1a4H.

M3Bnekarr wuHOpMalUIO, TPEACTABICHHYIO B TaOlWIaX, Ha JHUHEUHOM,
CTOJIOUATON WJIM KPYrOBOM Juarpammax, HHTEPHPETUPOBATh MPE/ICTABICHHBIE JAHHBIE,
HCTIOJIb30BATh JIAHHBIC MIPU PEIICHUM 3a/a4.

[IpencraBnsate wHGOPMAIIUIO C TMOMOIIBIO TAaOMUIl, JUHEHHOW M CTOJOYATOM
TAarpamMm.

Harasignas reomerpus

[IpuBoauTh mnpuMEpbl OOBEKTOB OKpYXAIOUIEro Mupa, HuMemux (opmy
U3YYEHHBIX T€OMETPUYECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (PUTyp, TPUMEPHI PaBHBIX
¥ CUMMETPHUYHBIX QUTyp.

N300paxxarh ¢ MOMOIIBIO LUPKYJIA, TUHEHKHA, TPAHCIOPTUPA HA HEITMHOBAHHOMN U
KJeTyaTo Oymare M3y4deHHbIE MIIOCKHE reoMeTpuueckue (Urypbl U KOHQUTypalu,
CUMMETPHUYHbIE (DUTYPHI.

[Tonb30BaThCcs TEOMETPUUYECKHUMH MOHATHUSMU: PABEHCTBO (UTYp, CHUMMETpHS,
WCIIOJB30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYK) C CHUMMETPUEH: OCh CUMMETPHM, LIEHTP
CUMMETPHH.

Haxoaute BeNWYMHBI yIVIOB M3MEPEHHMEM C IIOMOLIBIO TPAHCIOPTHUPA, CTPOUTH
yIJIbl 33JaHHOM BEJIMYMHBI, IOJIb30BAaThCS IIPU PELICHUM 3a7ad TPaayCHOUM Mepou
YIJIOB, PacIliO3HaBaTh HA YEPTEXKaX OCTPBIN, IPSIMOU, Pa3BEPHYTHIM U TYIION YIJIBL.

Bpruucnares  JiMHY  JIOMaHOM, IIEpUMETP MHOI'OYIOJIBHMKA, I10JIb30BaThCS
€AUHULAMU W3MEPEHUs UIMHBI, BBIPAXKATH OAHU EIWHMIBI U3MEPEHUS IUIMHBI 4epes
Ipyrue.

Haxomute, ncnone3ys 4epTEXHBIE WHCTPYMEHTBI, PACCTOSIHUSA: MEXAY ABYMS
TOYKaMHM, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH HAa KBAaJIPaTHOM CETKE.

Boruucnats minomaas Guryp, COCTaBiICHHBIX U3 MPSIMOYTOIBHUKOB, UCIIOIb30BATh
paz0bueHre Ha  OPSIMOYTOJIBHMKH, Ha  paBHble  (UIyphl,  JOCTpauBaHueE
70 TPAMOYTOJIBHUKA, ITOJb30BATbCS OCHOBHBIMH E€IWHHIIAMH H3MEPEHUS IUIOLIAJIH,
BBIpAXKaTh OJHU €JUHUILIBI U3MEPEHUS IUIOIIAAN YEPE3 APYTHE.

Pacrio3naBaTth Ha MOAENSAX W M300paKEHUAX MHUPAMUAY, KOHYC, IHIIMHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, peOpO, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300pakaTh Ha KiieT4aTOM Oymare npsMOyTOIbHBIN Mapajuieenunes.
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Boruucnate 00bEM  MPSAMOYTOJIBHOTO Mapajienenunena, Ky0a, MOJIb30BaThCA
OCHOBHBIMU €JUHUIIAMU U3MEPEHUS 00BEMA;

Pemlare HecnOKHBIE 3aJadyd  HAa HAxOXKACHUE TE€OMETPUYECKUX BEIUYUH
B IPAKTUYECKUX CUTYaLIUAX.

7 KIIACC

Hauanbnbie nonsitus reomerpun. Touka, npsimas, OTPE30K, JIyd. YToia. Buasl yrios.
BeprukanpHble M CMexHBIE YIribl. buccexkrpuca yria. JlomaHas, MHOTIOYI'OJIbHHUK.
[TapamienbHOCTh ¥ NEPIIEHAUKYJIAPHOCTD NPSMBIX.

Cummerpuunble ¢Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETpHH. [Ipumepsr
CUMMETPHH B OKPYKAOIIEM MUPE.

OCHOBHBIE MMOCTPOEHUS C MOMOUIBIO [IUPKYJIS U JIMHEHKH. TpeyroibHHUK. BeicoTa,
MeaMaHa, OMCCEeKTpuca, X CBOMCTRA.

PaBHOOEpEeHHBIN K PAaBHOCTOPOHHUI TPEyTroabHUKH. HepaBeHCTBO TpEyroJibHHUKA.

CBoiicTBa M TNpU3HAKKW PABHOOEAPEHHOIO TpeyrojbHuKa. I[Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpH3HAKKA NapaJUIeNbHBIX HpsMbIX. CymMMa YIJIOB TpEyroJbHHUKA.
BHenrHue yribel TpeyroibHuKA.

[IpsmoyronbHblid  TpeyrojbHUK.  CBOHCTBO  Me€QUaHbl  MPSMOYTOJBHOTO
TPEYTOJbHUKA, NPOBEAEHHOM K rumnoreHy3e. [Ipu3Haku paBeHCTBa NPSIMOYTOJBHBIX
TPEYTrOJIbHUKOB. [IpsIMOYTONIbHBINA TPEYTOJIBHUK C yIJIOM B 30°.

HepaBencTBa B reomerpuu: HEPAaBEHCTBO TPEYrOJIbBHUKA, HEPABEHCTBO O JIMHE
JOMaHOW, TeopeMa O OojiblieM yriae U OoJbLIE CTOpPOHE TPEYroJbHUKA.
[lepnieHAMKYJIAp M HAKJIOHHAS.

I'eomeTrprueckoe MeCTO TOYEK. bUCcCEeKTpuca yriia U CepeIMHHBIN NEPIICHAUKYIIAP
K OTpPEe3Ky KaK F€OMETPUYECKHUE MECTA TOUEK.

OKpy»XKHOCTh M KpYT, XOpAa U AUAMETpP, UX CBOMCTBA. B3anMHOE pacronokeHue
OKpyxkHOCTH M mnpsmou. KacartenbHas u cexkymias K OKpYXHOCTH. OKpPY>HOCTB,
BIIMCaHHAasA B YroJl. BrincanHas u onrca”Has OKpy»KHOCTH TPEYTOJIbHUKA.

8 KIIACC

UYereipéxyronpHuku. Ilapamnenorpamm, ero nmpu3Haku U CBOWCTBA. YacTHbIe
Clly4yau napauiesiorpaMMoB (MPSIMOYTOJILHUK, POMO, KBaApaT), UX MPU3HAKU U
cBoiicTBa. Tpamnenusi, paBHOOOKas Tpamenus, €€ CBOWCTBa U npu3Haku. [IpsimoyronpHas
Tparnenus.
Merton yaBoenusi menuanbl. llenTpanbHast cummerpus. Teopema @aneca u
TeopeMa O NPONOPLMOHAIBHBIX OTPE3KAX.
CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp Mmacc TpeyroiabHuUKa.
[Tonobue TtpeyronbHUKOB, K03 dunueHt noaodus. I[lpusHaku nomA00US
TpPEeyroJbHUKOB. [IpuMeHeHne mo1o0us npu perieHn: MPakTUIeCKUX 3a1ad.
CpoiicTBa momaneld reoMmerpudeckux ¢uryp. Dopmynbl i TUIOMATA
TPEYroJibHUKa, NapajenorpaMma, pomba u Tpanenuu. OTHOIIEHHE IUIOMIAeH

NnoI00HBIX GUTyYP.
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Brruncnenne momane TpPeyroJbHUKOB M MHOTOYIOJIBHUMKOB Ha KIIETYATOM
oymare. Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemeHun
IIPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TAaHIE€HC OCTpPOrO yIJla HPSMOYIOJBHOTO TPEyTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TPUTOHOMETPUUYECKHE (PYHKIUU YIJIOB
B 30°, 45° n 60°.

BrnmcaHHbIe M LIEHTPAJIBHBIE YTIIBI, YTOJ MEXAY KAacaTeNIbHOM W XOpPAOU. YTIIIbI
MEXIYy XOpJaMH M CEKyIIMMHU. BINHCaHHBIE W ONUCAHHBIE YETBIPEXYTOJbHUKHU.
B3anmHoe pacnonoxkeHue AByX OKpykHoctei. Kacanme okpyxHocteir. OOmue
KacaTeNbHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, xkocunyc, tanresc yrioB oT 0 qo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIbI IPUBEICHHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHUHYCOB. Pemenne
IIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 NMpOU3BEIECHUN OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEICHUH OTPE3KOB
CEKYILUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrop, manmHa (MOIyJib) BEKTOpa, COHAIIPABIEHHBIE BEKTOPBI, TPOTHUBOIIOIOKHO
HaIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPALUU
HaJ, BEKTOpaMH. PasjokeHWe BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater BekTopa. CkansipHOE  NPOU3BEICHHE  BEKTOPOB, IPUMEHEHHE
JUISI HAXOXKJICHUsI IJIMH U YTJIOB.

JlekapTOBbl KOOpPAMHATHI Ha INIOCKOCTU. YPAaBHEHUSA IPSAMOW U OKPYKHOCTHU
B KOOpAMHATAX, IIEPECEYCHUE OKPYKHOCTEH M MpsAMBIX. MeTox KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. /[[nmHa okpyxkHOCTH. ['pagycHas m paguaHHas
Mepa yrja, BBIYHUCICHUE JUIMH IyT OKpyKHOcTel. [1nomane kpyra, cekropa, CerMeHTa.

JIBIOKEHHS IUIOCKOCTM W BHYTPEHHHME CHUMMETpUU QUryp (dJaeMeHTapHbIe
npeactasienust). [lapannensHbiit nepenoc. [loBopor.

15



TEMATHUYECKOE IINTAHUPOBAHUE

S KJIACC

Harnsgnas reomerpus.
JIMHMK HA TUIOCKOCTH

12

Touka, nipsimas,
OTPE30K, JIYY.
JlomaHas.
N3mepenue n1invHbI
OTpE3Ka,
METpUUYECKHUE
CIMHUIIBI
WU3MEPEHUS JITTUHBI.

OKpy»XHOCTb U KpYT.

[IpakTnueckas
pabota
«Iloctpoenue y3opa
U3 OKPYKHOCTEW.
VYrou. [Ipsamoii,
OCTpPBIU, TYTION U
Pa3BEPHYTHIN YTJIbL.
N3smepenue yrnos.

Pacrio3naBaTh Ha yepTekax, pUCyHKaX, OMUCHIBATH,
UCIIOJIb3Ysl TEPMUHOJIOTHIO, U U300paXkaTh C MOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB: TOUKY, MPSIMYIO, OTPE30K, JIyY,
yTOJI, TOMaHyI0, OKPY>KHOCTb.

PacrioznaBaTh, mpUBOIUTE IPUMEPH OOBEKTOB PEATHHOTO
MHUpa, IMEIONTUX (PopMy U3yICHHBIX QUTYP, OIICHUBATH UX
JIMHEWHBIEC PAa3MEPBL.

Hcronb30BaTh TMHEHKY U TPAHCIIOPTHP KaK HHCTPYMEHTHI
I TIOCTPOCHUS U U3MEPEHHUS: U3MEPSITh JUTMHY OTpE3Ka,
BEJIMUMHY YTJIa; CTPOUTH OTPE30K 33AaHHOM JJTUHBI, YTOI,
3aJIaHHOM BEJTUYHMHBI;, OTKJIAABIBATH [IUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPYKHOCTH 33/IaHHOTO pajyca.
N3ob6paxkats KoH(pUTYpaITuU TEOMETPUIECKUX PUryp

13 OTPE3KOB, OKPYKHOCTEN, UX YACTEN HA HEIIMHOBAHHOM U
KJIeT4aTou Oymare; rpejJiaraTh, OMUCHIBATh U 0OCYKIATh
CIOCOOBI, aJITOPUTMBI IOCTPOCHUS.

Pacmo3naBaTh 1 n1300pakaTh HAa HETMHOBAHHOW U
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[IpakTrueckas KJIeTYaTor Oymare npsiMoi, OCTPbIN, TyHOM,
pabota Pa3BEPHYTHIN YIJIbl; CPABHUBATD YTJIbIL.
«ITocTpoenue BpuncnsaTe IIHHBI OTPE3KOB, JOMAHBIX.
YIJIOBY IToHMMaTh ¥ UCIIOIB30BATH IIPU PELICHUH 3a/1a4
3aBUCHUMOCTH MEXAY €IMHULAMUA METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBCS C HEMETPUUECKUMH CUCTEMAaMH MED;
BBIPAXKaTh JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUSL.
UccnenoBarh Gurypsl u KOHOUTYpALITMH, UCTIONH3YS
U (poBBIE peCcypChl
Harnannas reometpusi. 12 MHOroyroJibHUKH. OnuceiBaTh, UCMOJIB3Ysl TEPMUHOJIOTHIO, U300paXaTh
MHOroyroJibHUKu YeThIpEXYTOJIbHUK, C IIOMOILBIO YEPTEIKHBIX UHCTPYMEHTOB U OT PYKH,
MPSAMOYTOJIbHUK, MOJIETUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
KBaJpar. [IpuBoaAUTH MpUMEPHI 0OBEKTOB PEATTLHOIO MUPA, UMEIOLITUX
IIpakTnueckas (dhopMy MHOTOYTOJIBHUKA, IPSIMOYTOJIbHUKA, KBaIpaTa,
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pabota
«ITocTpoeHnue
MPSIMOYTOJIbHUKA

C 3aJIaHHBIMH
CTOPOHAMHU

Ha HEJIMHOBAaHHOM
Oymare.
TpeyronbHukK.
IInomanes n
MIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€MHULIBI
W3MEpPEHUS
TJIOIA/IN.
[Tepumetp
MHOT'OYT'OJIbHUKA

TPEYrOJIbHUKA, OLICHUBATh UX JIUHEHHBIE pa3MEpBI.
BBIYUCIIATE: IEPUMETP TPEYTOJIbHUKA, IPSIMOYTOIbHUKA,
MHOTOYTOJIbHUKA; IIJIOIIAb IPSIMOYTOJIbHAKA, KBapara.
N306paxaTb OCTpOYToJibHbIE, IPSIMOYTOJIbHBIE U
TYHOYT'OJIHBIE TPEYTOJIbHUKH.

CrpouTh Ha HETMHOBAHHOM U KJIeTYaTOM Oymare KBaapaT U
IPSIMOYTOJIBHUK C 33JaHHBIMM JJIMHAMU CTOPOH.
HccenenoBars CBOMCTBA IPSAMOYTOJIBHUKA, KBAIpaTa IyTEM
AKCIIEPUMEHTA, HAOJIIOICHUSI, U3MEPEHMUS], MOJICTUPOBAHNUS;
CPAaBHUBATh CBOMCTBA KBAJpaTa U MPSIMOYTOJIbHHKA.
KoHcTpyHnpoBaTh MaTeMaTHYECKHUE MPEUIOKEHUS

C MIOMOIIBIO CBSI30K «HEKOTOPBI», «1r000i». Pacrio3HaBaTh
VICTUHHBIE U JIO)KHBIE BBICKa3bIBAHUS O MHOT'OYTOJIbHUKAX,
MPUBOANUTH PUMEPHI U KOHTPIIPUMEPBI.

HccnenoBarh 3aBUCUMOCTb IJIOIIAM KBaApaTa OT JUIMHBI €ro
CTOPOHBI.

Hcnonp30BaTh CBOMCTBA KBAAPATHOM CETKH IS IOCTPOCHUS
¢buryp; pa3duBaTh NPSIMOYTOJILHUK Ha KBAJIPaThl,
TPEYTrOJIbHUKHU; COCTABIATH QUIYPHI U3 KBAJIPaTOB U
PSIMOYTOJIBHUKOB U HaXOJUTh UX IJIOIIA/b, pa30MBaTh
(Gurypsl Ha PSIMOYTOJIBHUKU U KBaAPAThl U HAXOJAUTh UX
IUIOLIA/1b.

BeIpaxaTh BEIMUMHY IUIOMIAAN B PAa3JIMYHBIX €IUHULIAX
MU3MEPEHUSI METPUYECKON CUCTEMBI MEp, IOHUMATh U
MCI0JIb30BaTh 3aBUCUMOCTH MEKy METPUUYECKUMH €TUHUIIAMU
U3MEpEHUs IIJIOIAIH.
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3HAKOMUTKCS C IPUMEPAMH PUMEHEHUS TIOMIATN U
IIepUMeTpa B MPAKTUYSCKUX CUTyarusax. Pemars 3aqaun
U3 peaIbHOW YKU3HH, MPeIaraTh U 00CyX/1aTh pa3IndHbIC
CIIocoOBI penieHust 3a1a4

Harnsannas reometpusi.
Tena u ¢purypsl
B MPOCTPAHCTBE

10

MHOrorpaHHHKH.
N3obpaxkenue
MHOT'OIPaHHHKOB.
Mogenu
IIPOCTPAHCTBEHHBIX
TEI.
IIpssMoOyTOnbHBIN
napajiieenunes,
Kky0. Pa3BépTku Kyba
U Napajuiesienunea.
[IpakTrueckas
pabota «Pa3BépTka
KyOay.

O0bEM Ky0a,

Pacmo3naBaTh Ha yepTekax, pUCYHKaX, B OKPYKAIOIIEM MUPE
NPSIMOYTOJIBHBIN MapaieNenurie]], Ky0, MHOTOTpaHHHUKH,
OTHCHIBATh, UCTIONH3YSI TEPMUHOJIOTHIO, OIEHUBATH JINHEHHBIC
pa3Mepel.

[TpuBOAMTH MPUMEPHI 0OBEKTOB PEATLHOTO MUPA, HMEIOIITUX
(GhopMy MHOTOTPaHHHKA, TPSIMOYTOJIBLHOTO TTapalJIe/IeHUIe 1A,
KyOa.

N300paxkars Ky0O Ha KieT4aTon Oymare.

HccnenoBarh cBOMCTBA Ky0Oa, MPSIMOYTOJIBHOTO
napasuieNienureia, MHOTOTPaHHUKOB, UCTIONB3YST MOJIEIH.
Pacnio3naBaTh 1 n300paxath pa3BEPTKU KyOa U
napajuienenunena. MoaenupoBarh Ky0 U mapaiesenumnes

u3 OyMard u mpoYnx MaTepuasioB, 0ObICHATH CIIOCO0
MOJICTTUPOBAHUSI.

19



IIPSAMOYTOJIBHOTO
napajuiejaenumesa

HaxoauTs nu3smepeHus, BBIYUCIATDH IOMIAAh TOBEPXHOCTH;
00bEM Ky0Oa, MPSIMOYTOJILHOTO TIapajuIe/IeUIea;
MCCJIeI0BATh 3aBUCUMOCTh 00BEMa Ky0a OT JUTHHBI €ro pedpa,
BBIJIBUTaTh 1 OOOCHOBBIBAThH THIIOTE3Y.

Habnronath ¥ mpOBOIUTH AaHAJIOTUU MEXKTY TTOHSATUSIMHU
IJIOIIAIM B 00BEMA, TIEpUMETPa U ILIOIIATN

MMOBEPXHOCTH.

Pacnio3HaBaTh NCTHHHEBIC U JIO)KHBIC BHICKA3bIBAHUS

0 MHOTOTPaHHUKAX, IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBaHUSI M OTPHUIIAHMS BHICKa3bIBAHUM.
Pemats 3a1aun U3 peaabHON KU3HU

OBIIEE
KOJUYECTBO YACOB
1O IIPOTPAMME

34

20




6 KJIACC

Haumenosanue pasgena |Kosmuectso OcHoBHOE OcHOBHBIE BUBI ACATEILHOCTH 00yUYaIOIIUXCSI
(Tembl) Kypca 4acoB COZEPIKAHUE
HarusinHas reometpus. 5 Ilepnenaukyisspaele | Pacrio3HaBarh Ha yepTekax, pUCYHKax CiIydad B3aUMHOTO
[IpsiMble Ha IIIOCKOCTH IpsIMBIE. PacIOJIOKEHUS ABYX IPSAMBIX.
[TapannenbHbie N306paxarh ¢ MOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB
IIPSIMBIE. Ha HEJIMHOBAaHHOM U KJeTyaTol OymMare JiBe MepeceKaronmecs

Paccrosinne mexay

IMPAMBIC, IBC IMMAapaJUICIbHBIC ITPSIMBIC, CTPOUTD IIPSAMYTO,

21




JIBYMSI TOUKAMHU,
OT TOYKH JI0 NPAMOH,
JUTMHA MapuipyTa

Ha KBaJpaTHOM CETKe

MIEPIIEHINKYJIIPHYIO TAHHOM.

IIpuBOIUTH pUMEPBI MAPAIIIEIBHOCTH U
IIEPIIEHIUKYJIAPHOCTH NIPSAMBIX B IIPOCTPAHCTBE.
Pacnio3HaBaTh B MHOIOYTOJIbHUKAX NEPIEHAUKYIISAPHBIE U
napajuieNbHble CTOPOHBI. M300paskaTh MHOTOYTOJIBHHUKH C
[apajuIeNIbHBIMU, IEPIEHAUKYIIAPHBIMUA CTOPOHAMMU.
Haxoaute paccTrosiHue Mex1y AByMs TOYKaMH, OT TOYKH
110 MPSIMOM, JUTMHY ITyTH HA KBAaJIPaTHOM CETKE, B TOM YHCIIE
UCIIOJIb3YsI LIU(PPOBBIE PECYPCHI

Harnsgnas reomerpus.
CummeTtpus

OceBast cuMMeTpUSL.
LenTpanpHas
CUMMETPHSI.

Pacno3naBaTh Ha yepTexax U N300paKEeHUAX, NU300paKaTh
OT PYKH, CTPOUTH C MIOMOIIBI0 HHCTPYMEHTOB (DUTYPY
(0Tpe30K, TOMaHYI0, TPEYTOJIBHUK, TPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHUSI.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTh), CHAMMETPUUYHYIO TJAaHHON

OTHOCHUTEJIbHO MPSIMO, TOUKHU.

HaxoauTe mpuMepbl CHMMETPUH B OKPYIKAIOIIEM MHUPE.
MopenupoBaTh U3 Oymaru aBe GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEJIBHO MPSIMOil; KOHCTPYUPOBATh FEOMETPUUECKHE
KOH(UTypaIuu, UCIoIb3ysi CBOHCTBO CUMMETPHH, B TOM
YHClie C TOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBarh cBOMCTBA M3yYCHHBIX (PUTYD, CBSI3aHHBIE

C CUMMETPHEH, HCTIONB3Ys SKCIIEPUMEHT, HAOIIOICHHE,
MOJEITUPOBAHUE.

OO6o0CHOBBIBaTh, OMPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIEHUSI O CHMMETPUHU DUTYP
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Harnsgnas reomerpusi.
@urypsl Ha IIIOCKOCTH

14

YeThIpEXYTONIBHUK,
IpUMEpPHI

YETBIPEXYTOJIbHUKOB.

[IpstMOyTOJIBHUK,
KBaJ[paT: CBOMCTBA
CTOPOH, YIJIOB,
JTUaroHajiew.
N3mepenue yrios.
Bunsr
TPEYTrOJIbHUKOB.
[Tepumetp
MHOT'OYT'OJIbHUKA.
[Tmomane Gurypsl.
Dopmyisl
IIepUMeETpa U
IJI01LA TN
MPSMOYTOJIbHHKA.
[Tpubmmxénnoe
U3MEPEHUE TUIOIIAIN
duryp.
[IpakTnueckas

N3o06pakaTh Ha HEMMHOBAHHOM U KJIETYAaTOW Oymare

C MCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKY C 3aJaHHBIMU CBOWCTBAMMU:

C apaJuieIbHBIMHU, NEPIICHINKYJISIPHBIMU, PABHBIMHU
CTOPOHAMH, NPSIMBIMU yTJIAMH U JIp.,

paBHOOEIpeHHBIN TpeyroiabHukK. [Ipemiarats u
00CyX/1aTh CIIOCOObI, AITOPUTMBI TTIOCTPOCHUSI.
WccnenoBarh, UCTIONB3YS DKCIIEPUMEHT, HAOIIOICHUE,
MOJIEJIMPOBAHUE, CBOMCTBA MPSAMOYTOJIbHUKA, KBAIpaTa,
pa30uBaTh HAa TPEYrobHUKNA. OOOCHOBHIBATH, ONIPOBEPTaTh C
MMOMOIIIbIO KOHTPIIPUMEPOB YTBEPKICHUS

O IPSIMOYTOJIbHUKE, KBAJIpaTe, paCllO3HABATh BEPHBIC U
HEBEPHBIC YTBEPKICHHUS.

N3MepsTh U CTPOUTH € TIOMOILBIO TPAHCTIOPTUPA YTJIbI, B
TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
pacrio3HaBaTh OCTPBIE, NPSIMBIE, TYIIbIE, PA3BEPHYTHIC YTJIBI.
Pacnio3naBath, 1300paxaTh OCTPOYTOJIbHBIN, TIPSIMO-
yTOJIbHBIN, TYNOYTOJBHBIN, pABHOOEAPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

Bpruncnsate nepuMeTp MHOTOYTOJIbHUKA, TTIOIIAb
MHOT'OYTOJIbHUKA pa30reHuEM Ha MPSIMOYTOJIbHUKH,
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pabora «ILnomaas
KpyTa»

Ha paBHbIC (PUTYPBI, UCTIOJIBb30BATh METPUUECKUE €TUHUIIBI
M3MEPEHUS JITTUHBI U TUIOIAIH.

Hcnonb3oBaTh NpUOIMKEHHOE U3MEPEHUE JJIMH U TIOIIAJEH
Ha KJIeT4aTor Oymare, npuOIMKEHHOE U3MEPEHUE ITTUHBI
OKPY>KHOCTH, TUIOIIAIA Kpyra

Harnsguas reomerpus.
@urypsl B IPOCTPAHCTBE

10

[IpsAMOyTrOJIbHBIM
napasuleIenumne,
KyO, npu3ma,
nMpamMuaa, KOHYC,
LWIMHJD, 1Iap U
cdepa.
N3o0paxenue

Pacno3naBaTh Ha yepTexax, pUCyHKaX, OMKUCHIBATH
nupamMuiay, Ipu3My, HWIHHJP, KOHYC, IIap, U300pakaTh UX OT
PYKH, MOJIETTUPOBATh U3 OyMaru, MIacTUIMHA, IPOBOJIOKH U
ap. [IpuBoauTs NpUMepbl 0OBEKTOB OKPYIKAIOILIET0 MUPA,
UMEIoIUX (OPMbI HA3BaHHBIX TEJl.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBAHUE, BBICOTA, PAJANYC U TUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOTOI'PaHHHUKOB,
WINHPA U KOHYcCA.
[IpakTrnueckas
pabora «Coznanue
Mojelien
IPOCTPAHCTBEHHBIX
buryp».

ITonstue 00BEMA;
€AVHUIIBI U3MEPEHHUS
o0béMa. O0BEM
IPSIMOYTOJIEHOTO
napajjiesienunena,
Ky0a, popMyIIbl
00BEMa

N3yuaTh, UICHIOJIB3YS SKCIEPUMEHT, HaOII0JIEHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONTUCHIBATh
CBOMCTBA HAa3BaHHBIX TEJ, BBISIBISTH CXOACTBA U

pa3inuuus: MeX1y NMpaMUAOoN U PU3MOM; MEXTY
LWINHIPOM, KOHYCOM U LIapOM.

Pacnio3HaBaTh pa3BEPTKU Mapajiesnenuneaa, Kyoa, npu3Msl,
nupamubl, KOHyca, IUJINHAPA; KOHCTPYUPOBATh IaHHbIE
Tena U3 pa3BEPTOK, CO3AABATh UX MOJEINH.

Co3znaBaTh MOJENIN MIPOCTPAHCTBEHHBIX (uUryp (U3 Oymaru,
IIPOBOJIOKH, TUIACTWJIMHA U JP.)

W3mepsaTs Ha MOAETAX: ATUHBI PEOEP MHOTOIPAaHHUKOB,
IUaMeTp Iapa.

BoeiBoguTh hopmyny 00bEMa NpAMOYTOIBHOTO
napajulesenunena.

Boruucnsats no gpopmynaM: 00bEM NMPSIMOYTOIABHOTO
napasuiejenunena, Kyoa; uCroab30BaTh €ANHULBI H3MEPEHUS
00BbEMa; BBIYUCIIATE O0BEMBI TEJ, COCTABIEHHBIX U3 KyOOB,
napasuieenuIe10B; penarh 3a/1a4i C pealbHbIMU JaHHBIMU

OBILEE
KOJHUYECTBO YACOB
10 TIPOTPAMME

34
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7 KIIACC

Haumenosanue pasgena |[KonnuecTso OcHoOBHOE OCHOBHBIE BUIBI ACATEILHOCTH 00yUYaIOIIUXCS
(Tembl) Kypca 4acoB CoZIepKaHuE
[Ipocreimue 3 [Ipocrenmue @opMyIUPOBaTh OCHOBHBIE MOHATHS U ONIPEACIICHHUS.
reoMeTpudeckue GUrypsl u r€OMETPUUECKUE Pacrio3naBaTh N3y4eHHbIE T€OMETPUUYECKUE (DUTYPHI,
uX cBoMcTBa. M3mepenue OOBEKTBHI. ONPENEIATh UX B3aUMHOE PACIIOJI0KEHUE, BBITTOIHATD
FCOMETPUUECKUX BEIUYUH MHOroyroJyibHUK, YEepTEXK 10 YCIOBUIO 3a1aUU.
JIOMaHasl. [IpoBOAUTE MPOCTENIINE TOCTPOCHUS C TOMOIIBIO LIUPKYJIS

CmexHble U
BEPTUKAJIbHBIC YIJIbI.
PaGota

C MPOCTEUILINMU
yepTeKamu.
N3mepenue mMHENHbBIX
U YTJIOBBIX BEJIUYMH,
BBIYUCJICHUE OTPE3KOB
U yTJIOB

Y JINHEUKHU.

N3MepsTh TMHEWHBIE U YIJIOBBIE BETUYHHBI TEOMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTe «Ha riaa3» pa3Mepbl pealbHbIX 00BEKTOB,
IIPOBOJUTH IPyOYIO OLIEHKY UX Pa3MEpOB.

PemaTe 3a1aun Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJTUYHH
YTJIOB.

PemaTe 3a1aun Ha B3aMMHOE PacIoiOKEHHE
reOMETPUYECKUX QUryp.

[TpoBoaUTH KiIacCU(pUKAIUIO YTIOB, BEIYUCISIThH
JIMHENHBIE U YTIJIOBBIE BEJIMYNHBI, IPOBOAUTH
HE0OXOIMMBbIE JJOKa3aTeIbHbIE PACCYKICHHUS.
3HAKOMUTBCS C UCTOPUEH Pa3BUTHS T€OMETPUU

TpeyroabHUKU

[TonsiTre 0 paBHBIX
TPEYroJIbHUKAX U

Pacrio3HaBaTh napbl paBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
yeprexax (C yKazaHUEM MPU3HAKOB).
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MIEPBUYHBIC
MIPEICTABIECHUS

O paBHBIX PUTypax.
Tpu nmpusHaka
paBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
PAMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MeIMAaHEBI
PSIMOYTOJILHOTO
TPEyroJIbHUKA,
MPOBEAEHHON

K TUTIIOTEHY3E.
PaBHOoOenpeHHbIC U
PaBHOCTOPOHHUE
TPEYTrOJIbHUKHU.
[Ipu3naku 1 cBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
HepaBenctsa

B FT€OMETPHH.
[IpssiMoyrobHBIN
TPEYTOJIHUK C YTIIOM
B 30°

BoeIBOIUTH ciieicTBHS (PaBEHCTB COOTBETCTBYIOIIUX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

DopMyIHMPOBATE ONPEIEIEHUSA: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, IPSIMOYTOJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJMaHbl TPEYTOJIBHUKA; CEPEAMHHOIO NTEPIEHIUKYIISIPA
OTpE3Ka; IEPUMETPa TPEYTOJIbHUKA.

®opMyIHpOBaTh CBOMCTBA U PU3HAKU PAaBHOOEAPEHHOIO
TPEYTOJIbHHUKA.

CtpouTh yepTekH, pelaTh 3a1a4M C IOMOLIBIO HAXOXKICHUS
PaBHBIX TPEYTOJIBHUKOB.

[IpuMeHATh NPU3HAKU PABEHCTBA IIPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB B 3a7a4ax.

Hcnonb3oBaTh HU(POBBIE peCcypehl A UCCAEAOBAHUS
CBOMCTB U3y4aeMbIX QUTYD.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHSI T€OMETPHUH
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[lapannenbHble NpsIMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA

[TapaitenbHbie
IIpsIMBbIE, UX CBOWCTBA.
Haxkpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE

IIPU IIEPECECYECHUN
ITapajuIeNIbHBIX
OPSIMBIX CEKYLIEH).
[Tpuznak
[1apajuIeIbHOCTH
MIPSIMBIX Yepe3
PaBEHCTBO
PACCTOSAHUN OT TOYEK
OJHOM MPSIMOU 10
BTOPOM NPAMOM.
CymmMa yriioB
TPEyTOJIbHUKA.
Buemnaue yrisl
TPEYTOJIbHUKA

@opMyIMpPOBATH IMOHATUE NAPAJUICIBHBIX IPSIMBIX,
HaXOJUTh IPAKTUYECKUE IPUMEPHI.

N3yuaTh CBOICTBA yII0B, 00pa30BaHHBIX MIPH MEPECCUCHUU
IapajuleNIbHBIX MPSAMBIX ceKyiuen. [IpoBoanuTs
JI0Ka3aTeIbCTBA NapAJLIEIbHOCTH JBYX IPSAMBIX C IOMOILBIO
YTJI0B, 00pa30BaHHBIX MPU MEPECEUCHUN ITUX MPAMbBIX
TPEThEMN MPAMOM.

Breraucnsars CyYMMY YTJIOB TPCYI'OJIbHUKA U MHOTI'OYTI'OJIbHHKA.

Haxoauts uucioBbie 1 OyKBEHHBIEC 3HAUCHHSI YTIJIOB

B FEOMETPUYECKUX 3aJ1a4axX C UCIOJIb30BAHUEM TEOPEM
O CyMME YTJIOB TPEYTOJIbHUKA U MHOI'OYTOJIbHUKA.
3HAKOMWTBCS C UCTOPUEN PA3BUTHUSA T€OMETPUN

OKpyX HOCTb U
KpYT.
["'eomeTpuyeckue
MOCTPOCHUS

OKpy>KHOCTb, XOpJia U
JTAAMETP UX CBOMCTBA.
Kacarenpnas

K OKPY>KHOCTH.
OKpy>KHOCTB,
BMHCAHHAs B yTOJ.

@opMyIMpPOBATH ONPEACIEHUSA. OKPYKHOCTH, XOPABI,
JMaMEeTpa U KacaTeJIbHOM K OKpYKHOCTU. M3ydaTh ux
CBOMCTBA, [IPU3HAKU, CTPOUTH YEPTEIKH.

HccnenoBarb, B TOM YUCIIE UCHIOJB3YS LIU(PPOBBIE PECYPCHI:
OKpPY’KHOCTb, BIMCAHHYIO B yTOJI; HEHTP OKPYKHOCTH,
BIICAHHOM B yTOJI; PABEHCTBO OTPE3KOB
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ITonsitue o 'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEpPEIUHHBIN
NEPHEHAUKYIISAP
KaK Fr€OMETPUYECKUE
MECTa TOYEK.
OKpy>KHOCTB,
ONMCAaHHasA OKOJIO
TPEYTOJIbHUKA.
OKpyX HOCTBb,
BIHMCAHHAA

B TPEYTOJIbHUK.
[Ipocrenmue
3a1a4u

Ha MTOCTPOCHHE

KacaTelbHbIX.
Ucnonp3oBatek Meton ' MT st nokazarenbCcTBa TEOPEM O
nepeceyeHnH OUCCEKTPUC YIII0B TPEYTOJbHUKA U
CEPEAUHHBIX MEPIECHAUKYIAPOB K CTOPOHAM

TpeyroyibHUKa ¢ nmomouso ['MT.

OBnazeBaTh NOHATUSAMU BIIMCAHHOM U ONMCAHHON
OKPYKHOCTEU TPEyroJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEM.

Pemats OCHOBHBIE 3a7ja41 HA IIOCTPOCHHUE: YIJIa, PABHOTO
JAHHOMY; CEpEIMHHOIO MEPIEHANKYIIApA JAHHOTO OTPE3Ka;
PSAMOM, TPOXOJALIEN YEPE3 JaHHYIO TOUKY U
NEePHEeHAUKYJIIPHON TaHHOU MPSAMOii; OMCCEKTPUCHI JaHHOTO
yIJIa; TPEYrOJIbHUKOB

10 PA3JIUYHBIM JJIEMEHTAM.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHSI T€OMETPHUH

[ToBTOpeHue, 0600IICHHE 4 [ToBTOpEHUE 1 Pemarts 3agaun Ha TIOBTOPEHUE, UILTFOCTPUPYIOIIUE CBA3U
3HAHUM 0000IIIeHNE OCHOBHBIX | MEXIY Pa3JIMYHBIMHU YaCTSMHU Kypca
MMOHSITUM U METOIOB
Kypca 7 knacca
OBIIEE 17
KOJIMYECTBO YACOB
11O ITPOI'PAMME
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8 KIIACC

Hanmenosanue pasnena | KonudecTso OcHOBHOE OcHOBHBIE BUBI ACSITEILHOCTH 00yYaIOIIUXCSI
(Tembl) Kypca 4acoB coAepKaHue

UeThIpEXYTOJIBHUKN 3 [Tapannenorpamm, ero | M300paxaTh U HaXOAUTh Ha YEPTEkKAX YETHIPEXYTOIbHUKU
IIPU3HAKHA U CBOMCTBA. | Pa3HBIX BUAOB U UX dJeMEHTBI. DOpPMyYIINPOBATH
YacTHele ciryyan onpeaeneHus: napauienorpaMmma, IpsMoyrojibHUuKa, pomMoa,
HapajiIeIoOrpaMMoB KBaJlpaTa, Tpareluuu, paBHOOOKOH Tpamnenu,
(IpAMOYTOIBHUK, IPSAMOYTOJIBHON TPAIlCLHH.
poMO, KBaapar), ux Jloka3pIBaTh U UCMOJIB30BATh NPY PEUIEHUN 3a4a4
IIPU3HAKU U CBOWCTBA. | NPU3HAKU M CBOMCTBA: MTapajuieorpamma,
Tpaneuns. IpsIMOYTOJIbHUKA, poMOa, KBajpara, Tpaneu,
PaBHOOOKas 1 pPaBHOOOKOW Tpamnenuu, NpsMOYTOJIbHOM Tpaneuuu.
IPSAMOYTOJIbHAS [IpuMeHATP METONI YIBOCHUSI MEAUAHBI TPEYTOJIbHUKA.
TpaIeLnH. Hcnonb3oBaTh HUPPOBBIE PECYPCHI ISl UCCIIEIOBAHUS
Meron ynBoeHus CBOMCTB U3y4YaeMbIX QUIYP.
MEJUaHBI. 3HAKOMHTBCS C UCTOPUEN PA3BUTHUS T€OMETPUN
IlenTpanbHas
CUMMETPHS

Teopema daneca u reopema 3 Teopema Paneca u IIpoBOAUTE TOCTPOEHHUS C ITOMOILBIO LIUPKYJISA U JIMHENKU C

O MPOMOPIIMOHATBHBIX
OTpe3Kax, MoJ0OHbIC
TPEYTOJbHUKHU

TeopemMa

O MPOMOPIIMOHATBLHBIX
OTpe3Kax.

Cpennsisg TuHUS
TPEYTOJIbHUKA.

UCIIOJIb30BaHue TeopeMbl daneca U TEOPEMBI

0 MPONOPLUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIi
IIPONOPLUHOHAIIBHBINA OTPE3O0K.

[TpoBOANTH NOKA3aTENBCTBO TOIO, YTO MEIUAHBI
TPEYroJIbHUKA EPECEKAIOTCS B OJTHOM TOYKE, U HAXOJIUTh
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Tpanenus, e€ cpeansis
JIUHUSL.
[TIponopimoHaibHBIE
OTPE3KH.

LenTp macc

B TPEYTOJIbHHUKE.
[TonoGHEbIE
TpEyroJibHUKU. Tpu
MIPU3HAKa MO 00Ms
TPEYTrOJIbHUKOB.
IIpumenenune
moxo0ust

IIpY PELICHUU
MPAKTUYECKUX 3a/1a4

CBSI3b C IICHTPOM MacC, HaXOJUTh OTHOIIIEHUE, B KOTOPOM
MEJIMaHBI JSIATCS TOYKON UX IePeCeUSHUS.

Haxoaute nmogo0HbIe TPEYTOJBHUKN HAa TOTOBBIX YEPTEkKaX
C YKa3aHHEM COOTBETCTBYIOIIUX MIPU3HAKOB ITOI00MSI.
Pemiats 3a1aun Ha TOAOOHBIE TPEYTOIBHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YePTEKEH U HAXOKICHUS
MOTOOHBIX TPEYTOJBLHUKOB.

[TpoBOIUTH JOKA3aTEILCTBA C UCIIOJIB30BAHUEM ITPU3HAKOB
IO00HS.

Jloxa3wsIBaTh TpH MPU3HAKA ITOI00MS TPEYTOJIBLHUKOB.
[IpuMeHSTH TTOTyYeHHBIC 3HAHUS MPU PEIICHUN
TCOMETPUYECKUX 1 MPAKTUICCKUX 3a7a4.

3HAKOMHTBCS C HCTOPUEH Pa3BUTHS Fr€OMETPUHN

[ Inomans. Haxoxnenue
MJIOIIAJIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (pUTYD.
[Tnomanyu mogo0HBIX

¢uryp

CBoiicTBa IUIOIIAEN
reOMETPUYECKHUX
uryp.

DopMyJIbl

JUTSL TITOIIA TN
TPEyroJibHUKA,
napasiesorpaMmma,
Tpareiuu.
Brruucnenue
TUIOIIAAEH CIIOKHBIX

buryp.

OBnazeBaTh NEPBUYHBIMU MPEACTABICHUSAMU 00 001IeH
Teopuu IIomanu (Mepol), GopMyJIUpPOBATh CBONCTBA
TUTOIIIA TN, BBISICHATD WX HATJISITHBIN CMBICIT.

BEeIBOIUTE (hOpMYJIIBI TUIOIIAIH TapajlieiorpaMma,
TPEYTOJIbHHUKA, TPANCIINH U3 POPMYJIIBI TIOMIAAN
IpsIMOYTOJIbHUKA (KBaJpara).

BBIBOAUTE (hOpMYIIBI TIIOMIATN BEITYKIOTO
YETBIPEXYTOJIbHUKA Yepe3 TMAarOHAIIN U YTOJI MKy HUMH.
Haxoauts mnomaan puryp, n300pak€HHBIX Ha KIETYaTOU
Oymare, UCTIOJIb30BaTh pa3orueHne GUTyphl Ha YaCTH U
JOCTpavBaHHUE.

32



[Tnomanu puryp

Ha KJIeTyaTtoi Oymare.
ITnomanu mogo0HbBIX
uryp.

3amaun

C IPAKTUYECKUM
CoJIep)KaHHEM.
Pemenue 3amau

¢ MMOMOIIILIO METO1a
BCIIOMOTaTeJIbHOU
ILIOIIAIH

Pa3oupath npuMepsl UCIIOJIB30BaHKS BCIIOMOTaTEIbHOMN
IJIOIIAIN ISl PEMIEHUSI TEOMETPUYECKUX 3a7ad.
Haxonuts miomaau nogo0HbIxX GuUryp.

Beruucnsath miomaau pa3audHbIX MHOTOYTOIBHBIX (QUTYP.
PemiaTe 3a1a4m Ha 1I0Ma1b ¢ IPAKTUYECKUM
COAEpKAHUEM

Teopema [udaropa u
Hayaia TPUTOHOMETPHHU

Teopema I[Tudaropa, u
€€ IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUHIA OCTPOro
yTIJia MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUUECKHE
COOTHOIIEHUS

B MIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXIAECTBO

JokazbiBath Teopemy [ludaropa, ucrnonszoBats €€ B
NPAKTUYECKUX BBIYUCICHUSAX.

dopMyIHpOBaTh ONPEEICHUS TPUTOHOMETPUUECKUX
(GYHKIMI OCTPOTro yriia, IpoBepsTh UX KOPPEKTHOCTb.
BBIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B [IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBarb COOTHOLIEHUSI MEXAY CTOPOHAMU B
MPSMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBaTh (hOpMYJIIbI IPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO JJIsI HAXOKIACHUS
COOTHOILIEHUI MEXIY TPUTOHOMETPUUECKHUMU
(GYHKUMSAMH pa3IMYHBIX OCTPHIX YIJIOB.

[IpuMEHSATh MONTYyYEHHbIEC 3HAHUSA U YMEHUS IIPU PEILICHUU
IPAKTUYECKUX 3a]a4.

3HAaKOMHTBCS C UCTOPUEN PA3BUTHUSA T€OMETPUU
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YTIIBI B OKPY’KHOCTH.
Brniucannelie u onrvcasHHble
YETBIPEXYTOJIbHUKH.
KacarenbHbie

K OKpyxHOocTU. Kacanue
OKPYKHOCTEMN

Bnucannsie n
LHEHTPAIbHBIE YIJIbI,
YroJa MEXIY
KacaTeJbHON U
XOPHOM.

YTIbl MEXITY
XOpAaMH 1
CEKYIIAMHU.
Bnucannsie n
OIMMCAaHHBIC
YETBIPEXYTOJIbHUKH,
WX MIPU3HAKU U
CBOMCTBA.
[Ipumenenue rTux
CBOMCTB

[P PEIICHUUN
F€OMETPUYECKUX
3ajJ1a4.

Bzaumnuoe
PaCIOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacaTelabHbIC.
Kacanue
OKPY>KHOCTEN

®opMyIMpOBaTH OCHOBHBIE ONPEICICHUS, CBA3aHHbIC

C yIJIaMHU B Kpyre (BIMCAHHBIN yroJ, HeHTPaJbHbINA yro).
HaxonuTth BnMcaHHbIE YIJIbI, ONMUPAIOLIMECS HA OJIHY AYTY,
BBIYHCIIATD YIJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccnenoBarb, B TOM YHCIIE€ ¢ TOMOLIBIO LIU(PPOBBIX
pPECYpCOB, BIIMCAHHBIE U ONKUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJIMTH UX CBOMCTBA U MPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA M MPU3HAKU [IPU PELLICHUN
3aja4
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OBIIEE KOJINYECTBO
YACOB 110
INPOI'PAMME

17
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9 KJIACC

Mertpuueckue
COOTHOLLIEHHUS
B OKPYKHOCTH

0 MpeoOpa3oBaHUU
MOJI00USI.
CoOTBETCTBECHHEIC
DJIEMEHTHI OO00HBIX
uryp.

Teopema

O MPOU3BEACHUHN
OTPE3KOB XOP/,
TeopemMa

HaumenoBanue paznena | KommuectBo OcHOBHOE OcHOBHBIE BUIBI JCATEIHHOCTA 00YUYAIONTUXCS
(Templ) Kypca 4acoB colepKaHue

Tpuronomerpus. Teopembl 7 Onpenenenue DopMyIUPOBATH ONPEACICHUS TPUTOHOMETPUUECKUX

KOCUHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKITUH TYIBIX U MPSIMBIX YIJIOB.

Pemienne TpeyroJbHUKOB ¢byskmi yrios ot 0° | BEIBOAUTE TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
1o 180°. ®opmyisl (c panuycoM ONMCaHHOM OKPY>KHOCTH).
IPHBE/ICHHSI. BriBoguTh (hOpMyIIBI 17151 BEIYUCIEHUS TIJI0MIAEH
Teopema KOCUHYCOB, C UCTIOJIb30BaHUEM TeOpeM TpuroHoMmeTpuu (hopmyra
TeOpeMa CUHYCOB. IJIOIIAJI TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJI MEXKITY
Perenue HUMU, (OpMYJIa TUIOIIAN YETHIPEXYTOIBHUKA YePE3 €T0
TPEYTOJIbHUKOB. AruaroHajiv 1 yroja MEexay HI/IMI/I)
I[IpakTHUECKOE Pemars TpeyronbHUKH.
IPHMEHEHHUE Pemate npaktrueckue 3agauu, CBOIAIINECS
JIOKa3aHHBIX TEOPEM K HAXOXKJICHUIO Pa3JIMYHbIX AJIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue nmoaoous. 5 [Tonsatue OcBauBath NOHATHE NMPEOOPa3OBAHUS TOO0US.

HccnenoBath OTHOIICHUE TUHEHHBIX AJIEMEHTOB (PUTYD
pu npeodpa3oBaHUU O100US.

HaxonuTte npumepsl og00ust B OKPY KaroIIen
JIEUCTBUTEIBHOCTH.

BBIBOIUTH METPUUECKHE COOTHOIIEHUS MEXKTY OTpEe3KaMu
XOPJ1, CEKYILIHUX U KACATENbHBIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOJIbHUKOB.

Pemars reomMerprueckue 3a1a4n U 3aa4M U3 peagbHON
YKU3HU C UCTIOIb30BAaHUEM MOJJOOHBIX TPEYTOJILHUKOB
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O IPOU3BEACHUUN
OTPE3KOB CEKYIIHUX,
Teopema o
KBaJipare
KacaTeJbHOM.
[Ipumenenue

B pEILICHUU
r€OMETPUUIECKUX
3ajJa4

Bekropsl

Onpenenenue
BEKTOPOB, CIIOKCHUE
W BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YHCIIO.
du3nyecKku u
r€OMETPUYECKHUI
CMBICIT BEKTOPOB.
Paznoxenue Bekropa
10 IBYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunatsi
BEKTOpA.

CkansipHoe
MIPOMU3BEJCHUE
BEKTOPOB, €T0

Hcnonp30BaTh BEKTOPHI KaK HANPABIEHHBIE OTPE3KH,
UCCJIeIOBATh FTEOMETPUUYECKUI (TIepeMENICHHE) U
busndeckuii (criia) CMBICIBI BEKTOPOB.

3HaTh ONPEACIIEHUS CYMMBI M PA3HOCTH BEKTOPOB,
YMHOEHHUS BEKTOPA HA YUCIIO0, UCCIIEN0BATh
Te€OMETPUYECKUN U (PU3UIECKUN CMBICIIBI ATHX
onepanui. Pemars reomeTpuyeckue 3a1auu ¢
MCIIOJIb30BaHUEM BEKTOPOB.

PacknanpiBaTh BEKTOP MO IBYM HEKOJUITMHEAPHBIM
BEKTOpPaM.

Hcnonp30BaTh CKAISIPHOE IPOU3BEAECHUE BEKTOPOB,
BBIBOJIUTH €TI0 OCHOBHBIE CBOMCTBA.

BeIuucasaTe cyMMy, pa3HOCTb M CKAJIIPHOE ITPOU3BEACHUE
BEKTOPOB B KOOpJHHATAaX.

[IpuMEHSATH CKaJISIPHOE MPOU3BEACHUE JIJIS1 HAXO0KICHUS
JUTH U yTJIOB
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MIPUMEHCHUE
JUISL HAXOXKJICHUS
JUIVH U YTJIOB.
Pemenue 3agau

C MOMOIIBIO BEKTOPOB.
IIpumeHenne BEKTOpPOB
JUISL pELICHUS 3a71a4
busuku

JlexkapTOBBI KOOPAMHATHI
Ha IUIOCKOCTHU

JlexapToBbl
KOOPAMHATHI TOYEK
HAa IJIOCKOCTH.
YpaBHEHHUE IPAMON.
YpaBHeHune
OKPY’KHOCTH.
Koopannatsl Touek
IIepECeYECHUs
OKPY’KHOCTH U
IIPSAMOM.

Meron koopauHAT
IIPU PELICHUU
r€OMETPUYECKUX
3a/1a4, MPaKTUYECKUX
3a1a4

OcBauBath MOHSITHE TPSIMOYTOJIBLHON CUCTEMBI

KOOPJAWHAT, IEKAPTOBBIX KOOPJIUHAT TOUYKH.

BpIBOAUTH ypaBHEHHE IPSMOU U OKPYKHOCTH. BbIIEnATh
MOJIHBIM KBAJIpaT JUIsl HAXOXK/ICHHUS [IEHTpa U painyca
OKPY’KHOCTHU I10 €€ YPaBHEHHUIO.

Perath 3a71aun Ha HAXOXKJIEHUE TOUYEK MEPECCUCHUS
NPSAMBIX U OKPY’KHOCTEW C MOMOIIBIO METOAA KOOPIUHAT.
Hcrnonb30BaTh CBOMCTBA yTIOBOTO KO3 GUIIMEHTA IPSIMOI
P PEIICHUU 3a]1a4, JJIsl ONPEICTICHUS PACTIOI0KECHUS
IIPSMO.

[IpuMEHATh KOOPANHATHI IPU PEIICHUN T€OMETPUUECKUX U
MPaKTUYECKUX 3aJ1a4, JJIsl HOCTPOEHUSI MaTEMAaTUUECKUX
MOJIeNIeH peasIbHBIX 3a/1a4 («METOJ] KOOPAUHATY).
[Tonb30BaThCs 4151 TOCTPOCHUS U UCCIEAOBAHUN

U (POBBIMH PECYpPCaMH.

3HAKOMHTBCS C UCTOPUEN PA3BUTHUSA T€OMETPUN
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[IpaBriIbHBIE
MHOTOYTOJIbHUKH.
J[nrHa OKpyKHOCTH

Y IUIOWIAJIb KpyTa.
Brruucnenue miomaaei

IIpaBuiIbHBIE
MHOTOYTOJIbHUKH.
Yucno wt. JlnuHa
OKPY>KHOCTH, TyTH
OKPYXHOCTH.
Panuannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

@opMyIUPOBATh ONPEACICHNUE MPABUIBHBIX

MHOTI'OYI'OJIbHUKOB, HAXOAUTDb UX 3JICMCHTEI. ITonp3oBaThCs

HNOHATHUEM JJIMHBI OKPY>KHOCTH, BBEEHHBIM C TIOMOIIIBIO
MPaBUIBLHBIX MHOTOYTOJIbHUKOB, OMPEJEIISTh YUCIIO T,
JUITMHY IyTU U paJuaHHyl0 Mepy yria.

[TpoBOAMTE TIEpEeX01 OT paMaHHON MEPHI yTia

K IPalyCHOM 1 HA00OPOT.

Omnpenenars mwiouiaib Kpyra.

BriBoiuth hopmyIibl (B IpalyCHOM U pauaHHON Mepe)
JUTS JUTHH JYT, TJIOMAACH CEKTOPOB U CETMEHTOB.
BreraucnsaTs miomaan Guryp, BKIIOYAIOMNAX JIEMEHTHI
OKPY>KHOCTH (Kpyra).

HaxoauTs miomaam B 3a1a4ax peaabHOU KU3HU

JIBU>KEHUSI TITTIOCKOCTH

ITonaTue o ABMKEHUH
IUIOCKOCTH.
[TapayutenbHbIN
MEPEHOC, IIOBOPOT
IIpumenenue

MIpY PEILLICHUY 3a7a4

Pa30upath npuMepsbl, WILTFOCTPUPYIOIIUE TOHSATHUS
JIBUKEHUS.

®opmMynUpPOBaTh ONPEACIICHUS aPAUIENBHOIO IIEPEHOCA,
MIOBOPOTAa U OCEBOM CUMMETPHUU. BBIBOIUTH UX CBOMCTBA,
HAaXOJUTh HEMOJBUKHBIE TOUKH.

Haxonuth HeHTpBI U OCU CUMMETPHI MpocTeHnX Guryp.

[TpumeHsTh NapaienbHbIi MEPEHOC U CUMMETPHUIO MPU
pElIeHNN TeOMETPUUECKUX 3a1a4 (pa3ouparb MpUMeEpHI).
Wcnons30BaTh JU1sl TOCTPOSHUS U UCCIIEA0OBaHUN

u(poBBIE pecypChbl

[ToBTOpeHUE, 0000IIEHNE,
cUCTeMaTu3anus 3HAaHUU

IToBTOpEHUE
OCHOBHBIX TOHATHUH U

OmnepupoBath MOHATUSIMH: PUTypa, TOUKA, PsMasi, yrod,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBI U PABHOCTOPOHHUI
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METOJI0B KypcoB 7-9
KJIacCOB, 0000IIIeHNE
Y CUCTEMATU3alUs
3HAHUMU.
IIpocrenmue
r€OMETPUYECKHUE
burypsl u ux
cBoricTBa. Mzmepenue
r€OMETPUYECKUX
BEJIMYMH.
TpeyronpHuKHM.
[TapaiutenbHbIE U
MEPIICHANKYJISIPHbBIC
psIMbIE.

OKpy»X HOCTb U KpYT.
I'eomerprueckue
MMOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Briicanneie u
OMMUCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPYXHOCTb.
YeThIpEXYTOIbHUKH.
Brniucanueie

TPEYTrOJIbHUKH, IPIMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OMCCEeKTpUCca U BBICOTA TPEYTOJIbHUKA, TTapalIeIOrpPaMM,
pOMO, IPSIMOYTOJTBHUK, KBAJIpaT, TPAMEIUs; OKPY>KHOCTb,
KacaTelbHas, paBEHCTBO U mojjodue duryp,
TPEYTroJIbHUKOB; MapaieIbHOCTh U NEPIEHIUKYISPHOCTD
MPSMBIX, YTOJI MEXTY TPSIMBIMHU, CAMMETPHS
OTHOCHUTEJIbHO TOYKHU U MPSIMOM; JIJTMHA, PACCTOSIHUE,
BEJIMYMHA yTIJIa, TUIOIIA/b, IEPUMETD.

Hcnons3oBaTh GopMyIIbl: IEpUMETPa U TUIOIIATN
MHOTOYTOJIbHUKOB, JNIMHBI OKPY>KHOCTH U IUIOIIAIN
Kpyra, 00bEMa MpSMOYTroJIbHOTO Napajiesienunea.
OnepupoBaTh MOHATUSIMU: IPSAMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; UCIIOJIb30BATh 3TU MOHATHUS JIJISI
MPEICTABJICHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHCIIE
U3 IPyTUX YU4EOHBIX MPEIMETOB.

Pemars 3agaun Ha TOBTOPEHNE OCHOBHBIX IMOHATHUH,

WJUTIOCTPALMIO CBSI3€M MEKY Pa3JIMYHBIMU YaCTSIMH Kypca.

BriOupaTh METO 17151 pelIeHUs 3aa4H.
Pemate 3agaun U3 MOBCEIHEBHOM KU3HU
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Y ONTMCaHHbIC
YETHIPEXYTOJbHUKHU.
Teopema Iudaropa
Y Havajia
TPUTOHOMETPHUH.
Pemenue oOmmx
TPEYTOJbHUKOB.
IIpaBunbHbIE
MHOT'OYT'OJIbHHKHU.
IIpeoOpazoBanms
MJIOCKOCTH.
JBmxkenus. [Togobue.
CummeTpusi.
[Tmomanp.
Brruncnenue
mwromtaned. Ilnomann
MO00HBIX (UTYP.
JlexapToBbI
KOOPJIMHATHI Ha
IIJIOCKOCTH.

Bekropsl

Ha MJIOCKOCTH

OBLIEE
KOJUYECTBO YACOB
1O TIPOTPAMME
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