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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi kKak OAMH M3 OCHOBHBIX pa3J/leJIOB IIKOJILHOW MaTeMaTHKH,
UMEIOIUN CBOEH 1eNbl0 00€CTeUnTh M3YyYEHUE CBOKMCTB M pa3MepoB QUIyp, UX
OTHOLIEHW ¥ B3aMMHOE pACMOJOKEHUE, ONUPAETCS Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHY0 JUHUIO. [[€eHHOCTh M3y4eHHs T€OMETPUU HAa YPOBHE OCHOBHOTO
oOurero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCA YUUTCSI TPOBOAUTH
JI0Ka3aTeJIbHbIE PACCY>KIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHHUs, JTOKAa3bIBaTh
UCTUHHBIE YTBEP)KICHUSI M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCcyX IeHuss «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxkaeHUs. Oco0oe 3HaueHue JOKa3aTebHas
JVMHUS UMEET I YrayOaEéHHOT0 U3YYeHHs] MAaTEMaTHKU.

[enpto M3ydeHUs reOMETPUU SIBIISIETCA UCIOJIB30BaHUE €€ KaK MHCTPYMEHTA
IPU PEUICHUH KaK MaTeMAaTUYECKHUX, TaK U MPAKTUUECKUX 3a7ad, BCTPEUAOITUXCS
B peanbHOM xku3HHM. OOydyaromuicss JIOJDKEH HAyYUThCA  ONPEIENAThH
T€OMETPUYECKYIO0 (DUTypy, OIUCHIBATH CJIOBAMH UYEPTEXK WM PHUCYHOK, HAWTH
IUIOMaAh  3€METBLHOTO  yYacTKa, pPACCUUTHIBATH  HEOOXOAMMYIO  JJIUHY
ONTOBOJIOKOHHOT'O Kabens win TpeOdyemble pa3Mephl Tapaka Jis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIMUTEIIbHAS JIUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemienuun 3amay MPAKTUYECKOTO XapaKTepa OOYYAIOIIUNCA YYUTCS CTPOUTH
MaTeMaTU4YEeCKUEe MOJEIM PEATbHbIX KU3HEHHBIX CUTyallUd, MPOBOAUTH
BBIYMCJICHUS U OLIEHUBATh aJICKBATHOCTD MOJIYYEHHOTO PE3yibTara.

Oco6eHHOCTh Yy4eOHOT0 Kypca YriIyOJaE€HHOrO U3yUYEeHHUS] TEOMETPUHM COCTOUT
B TOM, YTO OOy4aroIuecst He MPOCTO 3HAKOMSATCS C ONpPeIeTEHHBIMU TOHITHIMU, a
YBEPEHHO OBIajieBatoT UMU. CylIeCTBYIOIIME TEMbl IPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3Yy4aroTcs Ha OoJiee riIyOOKOM YpOBHE, a 00yJarolIrecs MpuoopeTaroT
YMEHUS, MOMOTAaIoIUe MM YBEPEHHO IPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MPeaMeTax, Mpex e Bcero pusnke u nHGOpMaTUKeE,
a TaKXe MOJIb30BAThCSl TMOJTYYCHHBIMH 3HAHUSIMU MPHU PEIICHUU MPAKTUYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOJnEHHBIH
yaeOHBIH Kypc «I'eoMeTpus», KOTOPBIN BKIIIOYAET CISAYIONIHE OCHOBHBIC pa3 bl
conepxkanms: «Hawana  reomerpum», «TpeyronmbHukm», «OKpYyXKHOCTBHY,
«YetpipéxyronbHukny, «Ilogoduey, «dneMeHThI TpUroHoMeTpumny, «lLiomaany, a
Takke «Meton KoopauHaTy», «Bektopel», «[IpeobpazoBaHus MIIOCKOCTH.

Ha w3yuenue yuebHoro kypca «l'eomerpusi» orBogutcs 306 dacoB: B 7
kiacce — 102 yaca (3 yaca B Heaento), B 8 kinacce — 102 yaca (3 gaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COILEPKAHUE OBbYUYEHUA
7 KIIACC

HayaJjia reomerpun

Hctopuss BO3HUMKHOBEHHsS M pa3BUTHA TreoMeTpud. HauanbHble MOHATHS
reomerpun. Touka, mpsiMasi, OTpe3ok, nyd. [lonsrme 00 akcmome, Teopeme,
JIOKa3aTeNbCTBE, ONPEACICHUN.

B3aumHOe pacnosoxkeHue ToueK Ha INpsAMOH. V3MepeHue IIMHBI OTpe3Ka,
pPacCTOSIHUE MEXIY TOUKAMH.

[Tonymnockocte u  yros. Buasl yrimos. M3MepeHue BEIWYHMH YIJIOB.
BeprukaneHble U cmexHbIe yruibl. [lapannensHble U EpIEHINKYIISPHBIE IIPSMBIC.
Paccrostnue ot Touku 10 nipsamou. buccekrpuca yria.

Jlomanas. Buabel nomaneix. {nuna nomanon. MHuoroyronsauku. Ilepumerp
MHOTI'OYTOJIbHUKA. [IOHATHE O BBITYKIJIBIX U HEBBITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHble TpEACTABIEHHS O pPAaBEHCTBE (UIYyp, HUX PaACIOIOKECHUH,
CUMMETPHH.

[Ipocrenimme nmoctpoenusi. MHCTpYMEHTBI 111 U3MEPEHUM U TIOCTPOECHHUM.

TpeyrojbHUKH

Bunsl TpeyroibHUKOB: OCTPOYIOJIbHBIE, NPSIMOYTOJBHBIE, TYINOYTOJIBHBIE,
paBHOOE/IpEHHBbIE, PpPAaBHOCTOpOHHUE. Meauana, OuCCeKTpUca UM BbICOTA
TPEYrOJIbHUKA.

PaBencTtBo TpeyronpHukoB. llepBblii W BTOPOM TNIPU3HAKKM PABEHCTBA
TPEYroJbHUKOB. PaBHOOENpEHHBbIE TPEYrolbHUKM MU HUX CBoicTBa. Ilpu3Hak
PaBHOOEIPEHHOr 0 TPEYTOJIbHUKA. TpeTHil MprU3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHolIeHUsT MEXJy CTOPOHAMHU W yrilaMH TpeyrojbHuKa. HepaBeHCTBO
TpeyroibHUKa. HepaBeHCTBO O JIMHE JTOMAHOM.

Cummerpuunble  Qurypsl. (OCHOBHBIE CBOICTBA OCEBOM CUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOLIEM MHPE.

HapanenbHbie npsambie. CyMMa yrjiOB MHOTOYTOJIbHHKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKUE CBEICHUS O MocTynare EBkimaa u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIWAOBOM reomerpuu. CBoiicTBa u
NPU3HAKKA HapaJyiedbHbIX NMpsMbIX. CymMMma yriioB TpeyrojbHUKa. BHEHmIHUE yriibl
TpeyroiibHuKa. CymMmMa BHYTPEHHUX YIJIOB MHOTOYTOJbHHKAa M CyMMa BHELIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyroJibHble TPEYrOJIbHUKH

[Ipr3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYrOJIbHUKOB. lleprneHauKkymnsp u
HakJIOHHasi. CBOMCTBO MeAMAaHbI IPSMOYIOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [IpsaMoyronbHsIi TpEyroJabHUK € yriaoM B 30°.

OKpyXKHOCTH



[ToHsTUS OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH U Kpyra: LIEHTP,
paauyc, quaMerp, XopJa, X CBOMCTBA. B3auMHOE pacronoXeHne OKpYKHOCTH U
npsimoid. KacatenbHas M cekymas K OKpPYKHOCTH. OKpYKHOCTb, BIIMCAaHHas B
yroa. IIpocreiimme nocTpoeHus ¢ TOMOIIBIO HUUPKYJIISA U JTUHEUKH.

I'eomeTpuyeckne MecTa TOYEK

[TonsiTHE O reoMeTpUYECKOM MecTe To4eK. IIpumepsl reoMeTpuyecKkux MecT
TOUYEK Ha IUIOCKOCTU. brcceKkTpuca yriia U cepeAMHHBIN EPIIEHIUKYISP K OTPE3KY
KaK TE€OMETPUYECKHE MecTa ToueK. OnucaHHas OKPYKHOCTb TPEYrOJbHHKA, €€
LHEHTp. MeTo reoMeTpuYecKuX MECT TOUEK IIPU PEIICHUN T€OMETPUUECKUX 3a/1a4.

IMocTpoeHusi ¢ NOMOIIBIO HMPKYJIS U JIMHEHKH

Uctopuueckue cBenenus. OOOCHOBaHUS MPOCTEUIIUX MOCTPOCHUM, 3TaIlb
3aJ]a4 Ha IIOCTPOCHUS, PELICHUE 3a/1a4 Ha IIOCTPOEHUE LIUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEéXyroJIbHUKHU

[Tapannenorpamm, ero mnpu3HaKW W cBoiicTBa. IIpsMOyroiabHuK, pomo,
KBaJIpaT, UX MPU3HAKU U CBoWcTBa. Tpamernus. PaBHoOenpeHHas Tpamemnus, eé
cBolicTBa U npu3Haku. [IpsmoyronbHas Tpaneuus. CpenHsisi TMHUS TPANCLHH.

Cpenusst TUHUSL TPEyrojdbHUKA. METOJ] yABOSHUS MEAHaHbl TPEYroJibHUKA.
Teopema o nepecedyeHUU MeANaH TPEYTOIbHUKA.

Teopema @aneca, TeopemMa O NPONOPLHUOHAIBHBIX OTpe3Kax. Teopema
BapunboHa AJ1s1 IpOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

LleHTpaibHO-CUMMETPUYHBIE (DUTYPHI.

IHoxo0Oue

[Togobue TtpeyronbHUKOB, Kod(pdunment nomodus. [lpuzHaku nomodus
TPEYrodbHUKOB. [IprMeHeHne Tomo0usT TpH pEIICHUW TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1au.

ILnomans

[Tonatne o momaau. CBOWCTBAa IUIOMIAACH TEOMETPUYECKUX (Quryp.
[Ipocreiime GopMynbl 1715 IIOMIAANA TPEYTOJIbHUKA, MapajuiesorpaMma, pomoa u
tpaneuuu. [Lnomaau nogo06HeIX Guryp. OTHOIIEHKE IIOMIAAEH TPEYTrOJIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemennn
MPaKTUYECKUX 3a]1a4.

DJIeMeHTbl TPUTOHOMETPHUM

CuHyC, KOCHHYC, TQHI'€HC W KOTQHT€HC OCTpPOro yria MpsSMOYTOJIbHOrO
TpeyroiabHuka. TpuroHoMmerpuueckue QyHkuua yriaos B 30°, 45° u  60°.
[IponopiirioHabHBIE OTPE3KU B NPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yriabl 4 4eThIPEXYTroJbHUKHU, CBA3AHHbIE ¢ OKPYKHOCTHIO



BrnucanHble M LEHTpalbHBIE YIJIBI, YIOJd MEXKIY KacaTEIbHOM M XOPIOM.
Yrael MexAy XOpAaMH U CEKyILIMMU. BrucaHHbIE M ONMCAHHBIE OKPY>KHOCTH
TPEYrOoJbHUKA W YEThIPEXYTroiabHUKH. CBOWCTBA W MPU3HAKA BIIMCAHHOIO
YETBIPEXYTOJbHUKA. B3anmMHOE pacronokeHue IByX OKpykHocTeh. Kacanume
okpyxHocTeil. OO11ue KacaTeabHble K ABYM OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyroJibHUKOB

Cunyc, xocunyc, Ttanrenc yrumos or 0° go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opMyJsibl  NIPUBEACHUS. Pemenne
TPEYrOJILHUKOB. TeopemMa KOCHHYCOB M TeOpeéMa CHHYCOB. Pemenue
IIPaKTUYECKHUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Pemurenne 3a1au reOMETpUUECKON ONTHKH.

Tpuronomerpuyeckue dbopMynbl s TUIOHMIAAM  TPEYrOJIbHUKA,
napauienorpamma, pomoa, tpanenuu. Dopmyna ['epona. dDopmyna miomaIn
BBIIYKJIOI'O YEThIPEXYTOJIbHUKA.

IloxoOue TpeyroibHMKOB

Xopnbpl ®W TOAOOHBIE TPEYrOJBHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BENECHUN OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEIECHUM OTPE3KOB CEKYIIHUX,
TeopemMa O KBaJpaTe KacareiabHOW. [IpyuMeHeHue npu penieHnd reoOMETPUUECKUX
3agay. Teopembl UeBbl U Menenas. [lonstue o romoreTuu.

MeToa KOOpAMHAT

VYpaBHeHuEe NpsMON Ha IUIOCKOCTU. YTJOBOM KO3(PQPUUMUEHT MU CBOOOHBIM
YJI€H, UX T[EeOMETPUYECKH cMbIcia. [lapaiyienbHOCTP W NEPHEHAUKYISIPHOCTH
IpsSIMBIX (Y4epe3 yrioBoil KO3 (UIIUEHT).

YpaBHeHue OKpyxkHOCTH. HaxoxneHue mnepecedeHUN OKpPYKHOCTEH W
npsIMBIX B KoopauHaTax. Dopmylia pacCTOssHUSI OT TOYKHM 10 mnpsmoi. Ilnomansb
napajuiesiorpaMMa B KOOpAMHAaTaxX, MOHATHE 00 OPUEHTHPOBAHHOM ILJIOIIA[IH.
[IpumeHeHue MeTona KOOPANHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T'€OMETPUUYECKUX
3aj1a4ax.

BekTopsl

Bekropel Ha miockoctH. CloK€HHWE W BBIYMTAHUE BEKTOPOB — MpaBUia
TpPEYroJibHUKa U NapajuiesiorpaMma. Y MHOKEHUE BeKTopa Ha uuciio. KoopauHatsl
BekTopa. CII0)KEHHE M BBIYMTAHHE BEKTOPOB, YMHO)KEHHE BEKTOpAa Ha YHUCIIO B
koopauHaTax. [I[puMeHeHne BeKTopoB B (pu3uKe, LEHTP Macc.

[Tonsitue o 6Gasuce (Ha IIOCKOCTH). PasiiokeHuss BEKTOPOB MO Oaswucy.
CkansipHO€ TpOU3BEAEHUE BEKTOPOB, I'€OMETPHUUYECKHII CMBICI U BBIPAKEHUE B
JIEKapTOBBIX KOOpAMHATax. JIUCTpUOYTUBHOCTh CKaJsipHOTO MPOU3BEACHUS.
CkansipHoe npou3BeneHHWE U mpoeuupoBaHue. [IpuMeHeHHne CKaJIsIpHOTO



IIPOM3BEICHUS BEKTOPOB Ul HAXOXJIEHUA JJMH W yriaos. Peuienue
F€OMETPUYECKUX 3a/1a4 C IIOMOLIBIO CKAJIAPHOIO IPOU3BEICHHUS.

JIMHa OKPYKHOCTH M IUIOIAAL Kpyra

[IpaBunbHbIE MHOrOYroabHUKHM. [[nmuHa oOkpyxHOCTH. I'pamycHas wu
paguaHHas Mepa yria, BbIYMCIICHUE JJIMH Ayl OKpyxxHocTed. Ilimomans kxpyra,
ceKTopa, cermeHTa. Mlcropuueckue cBeeHus 00 U3MEPEHUH JITMHBI OKPYKHOCTHU U
IUIOIAN Kpyra.

JIBHKEHHMS TUIOCKOCTH

LenTpanbuast cummerpus. LlenTpanbHo-cumMmerpuuHbie Gurypsl. [ToBopoT.
OceBasg cummerpusi. Purypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOHM OCH.
[TapamutenbHbIi EPEHOC.

[lonsitue nBuxeHuss W ero cpoiicTBa. PaeHcTBO ¢uryp. Ilpossnenus
CUMMETPUM B MPHUPOJE, >KUBOIMCH, CKYJIBNTYype, apxurekrype. Kommozunuu
IBW)KEHUH (mpocteiiue npuMepsl). [I[puMeHeHre B reoMeTpUUecKUX 3a1a4ax.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJabTaTbl OCBOEHUS NPOrpaMMbl IO MAaTEMaTHKE
XapaKTEepU3yKTCs B YACTH:

1) maTpuMoTHYECKOro BOCTIUTAHUS

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUU B IPYTUX HayKaxX W NPUKIAIHBIX cepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro oOiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TPyA0BOIr0 BOCIIUTAHMS:

YCTAHOBKOM Ha AakKkTHBHOE Y4YacTHE€ B PpELICHUM INPAKTUYECKUX 3aaad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBU1YaJIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHocTE HAY4YHOI'0 NNO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHMMAHUEM MaTEMAaTHUYECKOM HAyKW Kak c(eppl dYeIoBeuecKOu
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MUPA, OBJIAJIEHUEM HAaBBIKAMH HCCIIEOBATEIbCKOMN 1EATENbHOCTH;

6) ¢usuyeckoro BocnUTaHMA, (POPMHMPOBAHUS KYJIbTYPHI 310POBbS H
IMOLMOHAJIBLHOIO0 0JIaronoJy4ms:



TOTOBHOCTBIO TPUMEHSITh MaTEMAaTHYECKUE 3HAHWUS B HHTEpPECax CBOETO
3lI0pOBbsSl, BEIEHMS  3J0pOBOr0  oOpa3a KU3HM  (37I0pOBOE  IUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryisipHas Qunyeckas
AKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OUIMOKY M TAKOTO K€ MpaBa JPYyroro 4einoBeKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMS:

OpUEHTallMel Ha NMPUMEHEHWE MAaTeMaTUYECKUX 3HAHUU JJIsl PElIeHUs 3a7ad
B 00JACTU COXPAHHOCTU OKPYKaIOIIeH Ccpeabl, IUIAHUPOBAHUSA IOCTYNKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXKAIIEH Cpeabl, OCO3HAHHEM
IJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanuM K M3MEHAIIUMCS YCJAOBUSM CONMAJIBHOW U NMPUPOTHOM
cpeabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AESATENbHOCTh, B TOM YHCIIe
YMEHUE YUYUTHCA y NPYTUX JIIOACH, MpuoOpeTaTh B COBMECTHOW IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKK Y KOMIIETCHIIUU U3 OMbITA JPYTUX;

HEOOXOJIMMOCTHIO B (D)OPMUPOBAHUM HOBBIX 3HAHUU, (OPMYIHPOBATH UJCH,
TOHSITHS, TUTIOTE3bl 00 00BEKTaX W SIBICHUSX, B TOM YHUCJIE paHEe HEU3BECTHHIX,
O0CO3HABaTh NEPUIUTHI COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE Pa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMi0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOMIUA KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAEMbI€ pElIeHUs U JeUCTBUS, (OPMYIUPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs MpOrpaMMbl 10 MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaromierocss 0yayt copMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIBLHBIMU  JCHCTBUSMH,  YHUBEPCATbHBIMH  KOMMYHUKATHBHBIMHU
JEHUCTBUSMH U YHUBEPCAITBHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Io3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUYeOHbIe 1efiCTBUA
ba3zoBble jlornuecKkue 1efcTBUA:

BBISBILITh U XAPAKTEPU30BATh CYILECTBEHHBIE IPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHUH, OTHOIICHWA MEXIy TMOHATUAMHU, (HOpPMYITHpPOBATH
OIpEENeHHs] TIOHATUM, YCTAHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(UKaIIH,
OCHOBaHUS /J1s1 0000LIEHNS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAJIN3A;



BOCIIPMHHMMATh,  (HOpPMYyJIUpOBaTh M  TPeoOpa3OBBIBATh  CYKJICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOIIOJACHUAX W YTBEPKICHUSX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JieNiaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3OupaTh JOKa3aTENbCTBA MATEMATHYECKUX YTBEPXKIACHUHU (MPSMBIE U OT
NPOTHUBHOTO), MPOBOJUTH CAMOCTOSITENBHO JIOKA3aTeIhCTBA MaTEMATHUECKUX
(dakTOB, BHICTpaWBaTh ApryMEHTAIUIO, MPHUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHSITh METOJ MaTEeMaTHYeCKONW WHIYKIIMHA, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBHIOMpATh CMOCO0 perieHus ydeOHOW 3amaud  (CpaBHMBATh HECKOJBKO
BApUAHTOB  peUIeHUs, BbIOMpaTh HaumOoJee  MOAXONAIUMHA C  Yy4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue AeiicTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEIOBATENbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPoOIeMy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHUPOBATHh THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHEHUE;

IPOBOJUTH IO CaMOCTOATENBHO COCTABJICHHOMY IUIaHY O3KCIEPUMEHT,
UCCIIEZIOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITEILHO (HOPMYJIHpPOBaThL OOOOIIEHHS W BBIBOJABI IO pPeE3yjbTaTam
NPOBENEHHOTO  HAOJIONECHUS, HWCCIEAOBAHMS, OKCIIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YyIbTAaTOB, BRIBOJIOB M 0000IIEHHUI;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATH
IIPEIITONIOXKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmei:

BBISIBIISITh  HEOCTATOYHOCTh M M30BITOYHOCTH HWH(POPMAIMH, JTaHHBIX,
HEOOXOAMMBIX ISl pEHICHUS 3a/1a4H;

BbIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATH M HMHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS,

BEIOWpaTh (popmy mpencTaBieHUs WHGOpPMAIMM W WLTIOCTPUPOBATH
penraeMpie 3a/1adu CXeMaMu, TuarpaMmMaMu, HTHOW rpaduKoi U MX KOMOMHAIIHSIMU;

OLICHMBATh HAJAEKHOCTh MH(OpPMAIMK MO KPUTEPUSIM, MPEII0KEHHBIM WU
c(hOpMYIMPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIe Y4eOHbIE AeHCTBHSA:



BOCIIPHHHMMATh U (POPMYJIUPOBATH CYKJICHHS B COOTBETCTBHUU C YCIOBUSIMH U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U TUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEUIeHUs 3a/audu,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XO7le OOCYXXJIEHHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOUW TEMBI,
npoOJieMbl, pelraeMoil 3aJaud, BBICKA3bIBATH WJEH, HAIlEJICHHBbIE HA TOUCK
pEIICHHsI, COIMOCTABJIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3iMuMe M CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
(bOopMyITHpOBaTH Pa3HOTIACHS, CBOM BO3PAKCHUS;

NPENICTABIIATh PE3YJAbTAThl PEIICHUS 3aJla4i, SKCIIEPUMEHTA, UCCIIEI0BaHMUS,
POEKTa, CaMOCTOSATENTHHO BHIOMpPATh (OpMAT BBHICTYIUICHUS C YYETOM 3ajad
NIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHH;

NOHMMAaTh U HCIOJNb30BATh MPEUMYIECTBA KOMAHIHON M MHAMBHUAYAJIbHOM
paboThl MpU pEUICHWH Y4YeOHBIX MaTeMaTHYeCKUX 3a/ad, MNPUHUMATh LEJhb
COBMECTHOW JEATENhbHOCTH, IUTAHUPOBATH OPraHU3alMI0 COBMECTHON padoTHI,
pacmpenensaTh BUILI paboOT, JOTOBApPUBATHCSA, OOCY)KIATh MPOIECC U PE3YJIbTAT
paboThl, 00001TaTh MHEHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYMIIOBBIX PopMax paboTsl (0O0CYyxIeHus, 0OMEH MHEHH,
«MO3TOBBIE INTYPMBI» W WHBIE), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU UYJIE€HAMH KOMAaHIbI, OIICHHBATh
KauecTBO pe3yibTaTa M KayeCTBO CBOEr0 BKJIaJa B OOMIMI pe3ysibTar IIo
KpUTEPUSIM, CHOPMYIIMPOBAHHBIM yUYaCTHUKAMU B3aMMOJICHCTBUS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJISI PEIICHUS B JKU3HEHHBIX U yUYEOHBIX CHUTYAIUSX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0AaX MPUHITHUS pelieHU (MHANBUIYaIbHOE,
TPYIIOBOE);

CaMOCTOSITEJILHO COCTaBJIATh IUIAH, aJrOPUTM pEIIeHUs 3a7ayu (UJId €ro
4acTh), BBIOUpPATh CMOCOO peEIIeHUusT ¢ Y4ETOM HMEIOUIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh W KOPPEKTUPOBATH BapHAHTHI
peleHui ¢ y4éToM HOBOM HH(pOPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

BJIAJ€Th CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MIPoLiecca U pe3yibTaTa
pelIeHHs] MaTeMaTUYeCKOM 3a71auu, CAMOMOTHBAIIMU U peIIeKCUH;

NPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPHU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBUE pPE3yJbTaTa JEATEIHbHOCTH IOCTABJICHHON IENH |
YCIIOBUSIM, OOBSICHATH MMPUYUHBI JOCTHIKCHUS WIIH HEITOCTIOKEHUS 11eTH, HAaXOIUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQKATh SMOIMU TMPU H3YYCHUH MaTEeMaTHYECKUX OOBEKTOB M (DAKTOB,
JaBaTh SMOIIMOHAIILHYIO OIICHKY PEIICHHUS 3a/1a4u.

HPEAMETHBIE PE3YJIBTATBI

K koniry 00yuenus B 7 kjacce 00y4darOmMiics MOTYUUT CIAEAYIOIINE MPEIMETHBIE
pE3yIbTaTHI:

PacniosHaBaTh M3yd€HHbIE TI'E€OMETPUYECKHE (QUIYpbl, ONpPENeIsITh HX
B3aMMHOE PACIOJ0KEHHE, H300pakaTb TI'€OMETpUYECKUE (UTYphI, BBIIOIHSTH
YEPTEXKHU MO YCIOBUIO 3a4aud. M3MepsATh JMHEHHBIE W YIJIOBBIE BEJIMYMHBI.
Pemiats 3a1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB M BEJTMYUH YTJIOB.

Jlenatb NPUKHUIKY W OLEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH IIPEIMETOB B
peaIbHOW >KM3HHU, pPa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarh pasmepbl 3THX
O00BEKTOB 110 MOPSAJIKY BETUUHHBI.

CTpouTh 4epTeXHU K T€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs NpHU3HAKAMHM PABEHCTBA TPEYrOJbHUKOB, HCIIOJIIb30BaTh
NPU3HAKKU U CBOWCTBA PAaBHOOENIPEHHBIX TPEYTrOJIbHUKOB NIPH PEIICHUH 3a/1a4.

[IpoBOAUTE JOTrMUYECKUE PACCYKIECHUS C HCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCs NpPHU3HAKAMM PABEHCTBA IPSIMOYIOJIBHBIX TPEYrOJbHHUKOB,
CBOWMCTBOM  MEAMaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Omnpenenars napajiebHOCTb MPSIMBIX C TIOMOILBIO YIJTIOB, KOTOpPbIE 00pa3yeT
¢ HUMH cekyuas. OnpenensaTh napamuieabHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJAHOM MPSIMOM O TOYEK IPYTrOM MPSMOM.

Pemiats 3amaun Ha KileTyaTol Oymare.

[IpoBOANTH BBIUMCIEHHUS M HAXOAUTh YHUCIOBbIE M OYKBEHHbIE 3HAUCHUS
YyIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIB30BAHMEM CYMMBI  YIJIOB
TPEYroJbHUKOB M MHOIOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30OBaHHBIX IpHU
NEPECEUEHNN JABYX MapajulebHbIX MpPsAMBIX CceKylled. Pemare npakThueckue
3a/1a4v Ha HaXO0XJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensrtsb
OMCCEeKTPHCY YIJla U CEepEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK Fr€OMETPUYECKHE
MmecTa Touek. [Tonb3oBaThes MoHsATHEM reomerpuueckoro mecta Touek ('MT) mpu
JI0Ka3aTeIbCTBE FEOMETPUUYECKUX YTBEPKIECHUHN U IIPH PELIEHUH 3a/au.



@opMyIUpPOBaTh ONPEACICHUS OKPYKHOCTHM W Kpyra, XOpIbl U JHaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMHU. Y METhH JI0KA3bIBaTh U NMPUMECHSTh
STH CBOWMCTBA IPU PEIICHUU 3a]1a4.

Brnagers moHsATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxXoIUTh €€ eHTp. JloKa3pIBaTh U UCTIOIB30BATh ()aKThl O TOM, YTO OUCCEKTPHUCHI
VIJIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAWHHBIC
MEPIEHINKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHOM TOUKE.

Brnaaerp noHsiTHEM KacaTelnbHOM K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEePIEHANKYIAPHOCTH KacaTEIbHOW U pajuyca, MPOBEAEHHOTO K TOYKE KaCaHUA.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3
OJHOU TOYKH, U IPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKHX 3a/1a4.

Jloka3piBaTh W MOPUMEHSTHh MNPOCTEHIINE TE€OMETPUUYECKHUE HEPABEHCTBA,
MOHUMATh UX MPAKTUYECKUI CMBICI.

IIpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TTOMOIIBIO IUPKYJIS U
JIMHEUKH.

K koHmy oOydenus B 8 kiacce OOy4YalOMIMHCA NONYYUT CIEAYIOLIUE
IIPEIMETHBIE PE3yJIbTaThI:

Pacro3HaBaTh OCHOBHBIC BHJIBI YETBHIPEXYTOJIBHUKOB, WX JJICMCHTHI,
MOJIb30BAThCSl MX CBOMCTBAMHM TPHU PEIICHUU T'€OMETPUYECKUX 3anad. PaznuyaTh
NPU3HAKKW U CBOMCTBA Mapajuienorpamma, pomoa u mpsiMOyTOJIbHUKA, TOKa3bIBaTh
WX W YBEPEHHO MPUMEHSATH MPHU PEIICHUNA T€OMETPUUIECKHX 3a]1a4.

Hcronp30BaTh CBOMCTBA TOYKH TIEPECCUCHUS MEIMaH TPEYroJIbHHUKA (IIEHTpa
Macc) B peUICHUH 3aay.

Bnanets moHsTHEM CpenHEN JTUHWUW TPEYrOJbHUKA W TPAINCIHUH, TPUMEHSTh
WX CBOWCTBAa TPH PEIICHUH TEOMETPUYCCKUX 3aaad. Vcmonp3oBaTh TeopeMmy
dajieca U TeopemMy O MPONOPIHUOHAIBHBIX OTpPE3KaX, MPUMEHITh UX JJIS PEIICHUS
MPAKTUYECKUX 3a]1a4.

Pacmo3naBaTh I1EHTpAILHO-CUMMETPUYHBIE (DUTYpPHI W HCIOIH30BAaTh WX
CBOMCTBA MPU PELICHUM 3a]1a4.

Brnanerp moHsATHAMH TIOA00MS TPEYroabHUKOB, Kod(duimeHTa moaoous,
COOTBETCTBEHHBIX DJIEMEHTOB MOJO0HBIX TPEYTOJbHUKOB. MIMETh mpeicTaBieHre o
npeoOdpa3zoBaHuM MOA00US U 0 NOA0OHBIX ¢urypax. Ilonp3oBarbecs mpU3HAKAMHU
o/I00MsSI TPEYrOJIbHUKOB NMPU PEIICHUH TeOMETPUYECKUX 3aaad. J[oka3wiBaTh U
NPUMEHSTh OTHOIIEHUS MPOMOPIIMOHATBLHOCTH B MPSIMOYTOJIBHBIX TPEYTOIbHUKAX.
[TpumensaTh Mog00Me B MPAKTUICCKUX 3aa4ax.

BelBoguTh W HWCMONB30BaTh MpocTemme (GopMynbl Ui IUTOMIATN
TpPEYrojibHUKA, TapauieiorpaMMa, poM0a U Tparnenud. BeIaucisaTs (pa3niuaHbIMU
crocobamMu) IUIOMIAJL TPEYroJibHUKA ¥ IUIOMAAM MHOTOYTOJBHBIX  (UTYP
(MONB3ysICh, TNIE€ HEOOXOAUMO, KAIBKYIATOPOM). 3HATh OTHOIIEHWE IUIOMIAICH



noI00HBIX (UTYP W MPUMEHATHh MPHU penieHuu 3ajaad. [I[puMeHsTh MolydeHHbIe
YMEHHUA B IPAKTUYECKHUX 3a/1a4ax.

[Tonb3oBaTecsi Teopemoit [ludaropa npns pemeHUs TEOMETPUYECKUX U
npakTuyeckux 3aaad. CTpouTh MaTEMATHYECKYK) MOJEIb B IMPAKTHYECKUX
3a7]a4ax, CaMOCTOATENBHO JENaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE IJIMHBI.

Bnagerp mOHATMEM BOMCAaHHOTO W UEHTPAIBHOTO VYIJIA, YIVIA MEXAY
KAacaTeJIbHOM U XOPAOM, ONMCAHHOMW M BIMCAHHOM OKPYKHOCTH TPEYTOJIbHHUKA U
YETBIPEXYTOJIbHUKA, TPUMEHITh UX CBOMCTBA MPY PEUICHUY 3aa4.

[IpyMeHATh MOTy4YEHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTh MATEMATHYECKHUE
MOZENM [T 3a/1a4 PEATbHOU KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BHIUYNCICHUS
C TpPUMEHEHUEM TMOJ00US W TPUTOHOMETPHUH (MOIB3YSACh, TAE HEOOXOIUMO,
KAJIBKYJISITOPOM).

K koHIly 00yueHus B 9 ki1acce 00ydarImUACs MOTYYUT CIAEAYIOIINE IPEAMETHBIE
pe3ybTaThI:

3HaTh TPUTOHOMETpUYECKUE QYHKIUU OCTPHIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOIIBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYTrOJIbHUKA («penieHue
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXonauTh (¢ MOMOIIBIO KaNbKYJISTOPA) AJIMHBI
U YIJIbl JUISl HETaOJIUYHbBIX 3HAYEHUH.

[Tonb30Batbest hopmynamMu NMPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISi HAaXOXJEHHUS COOTHOLIEHHH MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMM.

Jloka3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, NPUMEHSTh HUX IS
HAXOXJACHUS Pa3IMYHbIX JIEMEHTOB TPEYTOJIbHUKA («PEUIEHUE TPEYTOJIBHUKOBY),
OpU PEUIEHUM T'E€OMETPUYECKHUX 3ahad. [IpuMeHSATh MONydeHHbIE 3HAHUS IPU
pElIeHUH MPAKTUYECKUX 3aa4.

IIpuMeHATH TPUTOHOMETPUIO B 337a4aX HA HaXOXKJICHUE IIJIOIIAI1, BEIBOAUTH
U BJAJETh TPUTOHOMETPUUECKHUMH (GopMylaMu [UIsl IUIOIIATU TPEYrojbHUKA,
napajuienorpaMma, pomoa, Tparneluu, BEIBOJUTh U IPUMEHATh (popmyity ['epona u
(bopMyIy [UIsl IITOIIAINA BBITYKIOTO YEThIPEX YT OJIbHUKA.

NmMerp nmpexacraBieHHME O TOMOTETHHM, [PHUMEHITH B NPAKTUYECKUX
CUTYaLHsIX.

Hcnonp3oBaTe Teopembl UeBbl 1 MeHeNast npy pelIeHny 3a1a4.

Hcnonb3oBaTh TEOpEMBbl O BIHMCAHHBIX YIJaxX, yriax MexXAy XOpAamu
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHON U XOpAOW IPU PEIICHNH T€OMETPUUYECKUX
3amad. Jloka3plBaTh M MPUMEHATH TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOpI, O
IPOU3BEIECHUH OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

Bnaners moHsiTMEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YypaBHEHUEM
OpsMOM Ha IUIOCKOCTH. Branerp NOHATHAMM yIioBOro Ko3(guimeHra u
CBOOOIHOTO 4JI€HA, MOHUMAaTh WX TEOMETPUUECKUH CMBICI U CBSI3b YIJIOBOTO



ko3 dulMeHTa ¢ BO3pACTAHMEM M YOBIBAaHMEM JIMHEHMHOW (YHKIUH. YMETh
pemiate METOAOM KOOPAMHAT 3aJayd, CBSA3aHHBIE C M[APAIIEIBHOCTBIO W
NEPIEHAUKYJIAPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSIMBIX, HAXOKICHUEM TOUYEK
IIEpECEUECHUSI.

BeiBomuTh M BIAgeTh ypaBHEHUEM OKPYKHOCTH. Mcmonp30BaTh MeETON
KOODAMHAT JJIsl HAxXOXKJIECHHUs IEPECECUEHUM OKPYKHOCTEM WU MpsAMBIX. Brnaaers
dopMynaMu pacCTOSIHUSI OT TOYKM A0 MPSIMOM, IUIOMIAIM MapajuieiorpaMma B
KOOpJMHATaX, MMETh MNOHATHE 00 OpHEHTHpPOBAaHHON Momanu. Ilomb3oBaThes
METOAOM KOOPJIHMHAT HAa IUIOCKOCTH, TNPHUMEHATh €ro Ipu  PEIICHUU
FEOMETPUYECKUX M IPAKTUYECKUX 3anad. [IpuMeHATsr MeToj KOoopauHAT B
IIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4ax.

Bianerp moHsiTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPHI,
YMHOXaTb Ha YHCJIO, BIAJETh IPAaBWIAMU TPEYrOJbHUKA U IapajulesiorpaMma.
Bianers nmpakTUYEeCKMMU MHTEPIIPETALMAMU BEKTOPOB. YBEPEHHO I10JIb30BATHCS
KOOpIMHATaMU BEKTOpa. Bilanerp ClHOKEHHMEM W BBIYATAHUEM BEKTOPOB,
YMHOKEHUEM BEKTOPA HA YUCIIO B KOOpIMHATAX.

Nwmets npencraBieHue o 0asuce (Ha mWIOCKOcTH). PackiaapiBaTh BEKTOPHI 11O
O0asucy. PackmanpiBaTh BEKTOpPHl CHJI C IIOMOIIBIO IPOCLUPOBAHUA U
TPUTOHOMETPUYECKUX COOTHOWICHWM. IIpUMEHATH IIONy4YEeHHbIE 3HAaHHS B
npocTednX PU3NYECKHUX 3a/1ayax.

Bianers NmOHATHEM CKaJIspHOIO IIPOU3BENCHUSA BEKTOPOB, IOHUMATh €0
FEOMETPUYECKUM CMBICII WU YBEPEHHO IIOJIb30BATBCA €r0 BBIPAKECHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HaTh JUCTPUOYTUBHOCTh CKAISIPHOI'O IPOU3BEACHUS
U €ro CBS3b C MPOEUUPOBAHUEM. [[pUMEHATH CKAISIPHOE MPOU3BEACHUE BEKTOPOB
JUIL HaXOXAEeHus UIMH U yriaoB. Pemare reomerpuyeckue 3azgayv ¢ IOMOILBIO
CKAJIIPHOTro npousBencHus. Mcnonb30BaTh CKAIAPHOE NMPOU3BEINECHNUE BEKTOPOB B
anredpanveckux U (pU3NIECKUX 3aJavax.

Bianerp MOHATUSAMH NPAaBWIBHOTO MHOTOYTOJBHHKA, AJIUHBI OKPYKHOCTH,
JUIMHBI YTU OKPY>KHOCTH U PaJUaHHON MEpBI yIila, BBIYUCIIATH IUIOLAAb Kpyra U
ero yacted. [lonmmare cmbicn yucna m. IIpuMeHATs MOaydeHHBIE YMEHHs IpHU
pElIeHNH MNPaKTUYECKUX 3adad. 3HaTh UCTOPUYECKHUE CBENEHHUS 00 U3MEpEHUU
JUTUHBI OKPYKHOCTH U IUIOIIAAHA KPYra.

HNmeTrp mnpenctaBieHHEe O MpeoOpa3OBaHUU IIIOCKOCTH, O JIBUKEHUSX.
Haxoguth ocu, IEHTpbl CUMMETpUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3ULIUK TPOCTEHIINX NpeoOpa3zoBaHuid. [IpuMeHATh NBHKEHUS IUTOCKOCTH
IIPU PELICHUU T€OMETPUYECKUX 3a/1ay.

IIprMeHATH IONy4YEHHbIE 3HAHUSA HAa IPAKTUKE — CTPOUTHh MATEMATUYECKUE
MOJEININ IS 3a/1a4 PeaJbHOW KU3HU U IIPOBOAUTH COOTBETCTBYIOLIME BBIYMCICHUS



C TPUMEHECHHEM IMOA00MsI M TPUTOHOMETpUYECKUX (GYHKIUN (TOJIb3YsICh, TIe
HEO0OXOJIUMO, KaJbKYJISITOPOM).
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8 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE

No n/n HanmeHnoBaHue pa3/iesioB U TeM Komrponosie  Mpaxrmucckie (undposbie)

NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI pecypest

YeTbIpEXyroabHUKN 22

[TonoGue 16

[Tnomans 16

Teopema [Iudaropa u Havana 18 1

TPUTOHOMETPUH

VYTIIBl ¥ 4ETBIPEXYTOJIbHUKY, CBSI3aHHBIE C 20 1

OKPY>KHOCTBIO

HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATU3ALIHA 10 1

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
No n/n HanmenoBaHue pa3iesioB U TeM Komrponnsre Mpaxrmueckie (undposbie)
NpOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI pecypesI
1 Pemenue TpeyroabHIKOB 22 1
2 [Tomobue TpeyroasHUKOB 12 1
3 MeTton KoopAHHAT 10 1
4 BexTopsl 20 1
) JlivHa OKpYKHOCTH M IIJIOLIaAb Kpyra 16 1
6 JIBU>KEHUS MIIOCKOCTH 10
7 [ToBTOpenue, 0606H16HI:IC, 12 1
CUCTEMaTH3aIlHs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0







HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHble
padoThI

IIpakTH4eckue
padoThI

I/ICTOpI/Iﬂ BO3HHUKHOBCHUA U PA3BUTHA

1 1
rE€OMETPUH

5 HavanbHble nonsTus reometpun. Touka, 1
psiMasi, OTPE30K, JIyd
HavanbHble nouaTus reomerpun. Touka,

3 npsimasi, OTpe30K, 1yd. [IpoBemnBanue 1
MpsIMOM HA MECTHOCTH

4 NHCTpyMEHTHI 111 U3MEpEHUH U 1
MMOCTPOEHUI

5 NHcTpyMeHTBI 11 U3MEPEHUN U 1
IIOCTPOEHUN
B3anMHoe pacnioniokeHue TOYeK Ha

6 npsaMoil. MsMepenue JinHbl 0Tpe3Ka, 1
PacCcTOSIHUE MEX]Ty TOUKAMH

7 PaBeHCTBO reomeTpuyeckux Guryp. 1
CpaBHEHHE OTPE3KOB U YIJIOB.
B3anMHoOe pacnoniokeHue TOYeK Ha

8 npsMoi. M3sMepeHne 1uIMHbI OTpe3Ka, 1
paccTosiHUE MEXIAy TOUKaMu

9 [TonymnockocTs U yroi. Buasl yrios. 1
M3MmepeHne BeMYrH yIIIOB

10 I'panycnas mepa yria. Usmepenue yriios 1




Ha MECTHOCTH.

11 buccekrpuca yrna

12 buccexrpuca yria

13 buccektpuca yrna
[Tonsitue 06 akcuome, Teopeme,

14 JTOKa3aTeNIbCTBE, ONPEACIICHUH, CBOWCTBE,
MIPU3HAKE

15 BepTukanbHble 1 CMEKHBIE YTJIBL.

16 BepTukanbHble 1 CMEKHBIE YTJIbL.
Pemrenue 3agau.

17 IlepnieHquKyIApHBIE IPSIMBbIE
[NapannensHble U NEPIEHIUKYISIPHBIC

18 npsimbie. [locTpoenue npsMbIX yrioB Ha
MECTHOCTH.
BeprukaiibHble U CMEXKHBIE YTIIBL.

19 [NapannensHblie U IEPICHIUKYISIPHBIC
psiMble

20 Jlomanas. Bunasl nomanbix. Jlnvna
JIOMaHOU

21 Jlomanas. Bunpl nomansix. J{nuHa
JIOMaHOM

29 MuoroyronsHuku. [lepumetp
MHOT'OYTOJIbHHUKA.

23 [loHsiTHE O BBIMYKIIBIX U HEBBITYKJIBIX
MHOTOYTOJTbHUKAX
MuoroyronsHuku. [lepumetp

24 MHOTOYTOJbHUKA. [[OHSATHE O BBITYKIIBIX

W HCBBIITYKJIBIX MHOT'OYT'OJIbHHUKAX




25

Pemrenue 3agau.

26 [ToaroToBka K KOHTPOJILHOM padboTe
Konrponsnas padora no teme "Hauana

97 reometpuu. IIpocreiimue
reoMeTpudecKue GUrypsl 1 UX CBOMCTBA.
N3mepenune reomerpudeckux ¢puryp"

28 TpeyronbHuk. PaBHbIE TPEYTOJBHUKH.

29 PaBeHCTBO TpEyroJbHUKOB

30 [TepBrIii mpU3HAaK paBEeHCTBA
TPEYroJbHUKOB

31 [lepnieHquKyIAp K IPSIMOM.

39 Menunana, 6McceKkTpHca 1 BbICOTa
TPEyrojbHUKa

33 PaBHOOeIpeHHBIE TPEYTOJIBHUKU U UX
CBOMCTBA

34 PaBHOOEApEHHBIE TPEYTOJIBHUKHU U UX
CBOICTBa

35 PaBHOOE1peHHBIE TPEYTOJIBHUKU U UX
CBOMCTBA

36 [Ipu3Hak paBHOOEPEHHOTO
TPeyrojbHUKa

37 [Ipu3Hak paBHOOEAPEHHOTO
TpPEYroJbHUKA

38 Bropoii npusHak paBeHCTBa
TPEYTOJIbHUKOB

39 Bropoii npusHak paBeHCTBa

TPEYrOJIbHUKOB




TpeTuii npru3HaK paBeHCTBA

40
TPEYroJbHUKOB

41 Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

42 Pemenue 3a1ay Ha IpUMeHEeHNE
MIPU3HAKOB PaBEHCTBA TPEYTOJIbHUKOB.

43 Pemenue 3agau Ha npuMeHeHUE
IIPU3HAKOB PaBEHCTBA TPEYTOJIbHUKOB.
@uUrypsl ¢ 0CEBOM CUMMETPHUEH.

44 [Ipumepsl CHMMETpUN B OKPYKAIOIIEM
MUpe
@urypsl ¢ 0CEBOM CUMMETPHUEH.

45 [Tpumepsl cHMMETPHUH B OKPY>KaIOLIEM
MUpe

46 KonTponbhas pabora o teme
"Tpeyronbauxu"

47 Omnpenenenuie napayieabHbIX TPSIMbIX

48 [Ipu3Hak napamienbHOCTH MPSIMBIX 110
PaBEHCTBY HAKPECT JIeXKAIUX YTJIOB.

49 [Ipu3Hak napamieabHOCTH MPSIMBIX 110
PaBEHCTBY COOTBETCTBEHHBIX YIJIOB.
[Tpu3Hak napamienbHOCTH MPSIMBIX 110

50 CyMMe I'paJlyCHBIX MEp OJTHOCTOPOHHUX
YTJIOB.
Pemenue 3anau Ha Temy "lIpnusHaku

51 napaieabHbIX npsMbIx". [IpakTudyeckue

CIOCOOBI OCTPOEHUS MapauIeIbHBIX
MIPSIMBIX.




52

Axcuoma napaJICJIbHBIX IIPAMBIX.

Teopewmbr 00 yrirax, 00pa3oBaHHBIX

53 JBYMSI TIApAIJICIIbHBIMU MPSIMBIMU H
CEKyILEH.

54 Teopema o0 cymme yriioB TpeyroibHHKA.

55 CymMa yriioB TpeyroibHuKa. Pemenne
3az1ad.

56 BHemnue yribl TpeyrojibHUKa

57 BremHue yrib1 TpeyroiabHUKa
CymMma BHYTpPEHHHX YIJIOB

58 MHOTOYTOJIFHUKA U CyMMa BHEIITHUX
YTJI0B BBITYKJIOTO MHOTOYTOJIbHHKA
CymMma BHYTPEHHHX YIJIOB

59 MHOTOYTOJIFHHKA W CyMMa BHETITHHX
YIJI0B BBITYKJIOTO MHOTOYTOJIbHUKA

60 Pemtenue 3agad. Iloaroroska k
KOHTPOJIbHOH pabore.
Kontponbhas paboTa o teme

61 "TapamiensHocTh. CymMma yriioB
MHOIOYyrojpHUKa"

62 Teopema 0 COOTHOLIEHUSIX MEXIY
CTOPOHAaMU U YIJIaMU TPEyroJIbHUKA

63 Teopema 0 COOTHOLIEHUAX MEXKIY
CTOPOHAMH U YTJIAMH TPEYrOJbHHUKA

64 HepaBeHCTBO TpeyroiabHUKA.
HepaBeHnctBo 0 qyinmHe JoMaHOK

65 [epnieHIUKYIISAP U HAKITOHHAS

66 HepaBeHCTBO MeXay NEpHIEHIUKYISIPOM




U HaKJIOHHOU. PaccTosiHue oT TOUKH 10
psAMOI

CBOMCTBO M€IMaHBI IPSIMOYTOJIBHOTO

67 TPEYroJIbHHUKA, IPOBEAEHHOM K
TUIIOTEHY3€e
CBOICTBO MeIMaHbI MTPSIMOYTOJIHLHOTO

68 TPEYroJbHUKA, IPOBEAEHHOHN K
THIIOTEHY3e

69 [IpssMOYTONBbHBIN TPEYTOJBHUK C YTIIOM B
30 rpaaycoB

70 [IpssMOYTONIBHBIN TPEYTOJIIBHUK C YTJIOM B
30 rpanycoB

71 IIpu3Haky paBeHCTBA NPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB

7 [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX
TPEYTOJIbHUKOB
KonrtponbHas pabota no temam

73 "[IpssMOyTONBHBIE TPEYTOJIBHUKHA",
"I'eomeTpuyeckue HepaBeHcTBA"

74 OKpVyxcHOCTL, XOPJbI U TUAMETPBI, UX
CBOHCTBa

75 [Tpumepsl 3a1a4 Ha TOCTPOEHNE

76 [Ipumepsl 3a1a4 Ha TOCTPOECHUE.
[loHsiTHE O rE€OMETPUYECKOM MECTE

77 Touek. [Ipumepsl reoMeTprUuecKux MecT
TOYEK Ha MJIOCKOCTH

78 I'eomerpuueckue mecta Touek. CBoiicTBa

OHMCCEKTPHCHI yIIa.




Ilonsarue o reOMETPUICCKOM MECTE

79 Touek. CBOWCTBA CEpETMHHOTO
MEPIICHAUKYIISIPA K OTPE3KY.

80 MeTos reoMeTpU4ecKUX MECT TOUEK pu
pEIICHUH TeOMETPHUUECKUX 3a7a4
B3anMHOe pacnosiokeHue OKpYKHOCTH U

81 npsmoi. KacarenpHas u cekymas K
OKPY>KHOCTH
B3anMHoe pacroniokeHre OKpy>KHOCTH U

82 npsimoid. CBOMCTBA TMAMETPOB U XOPT
OKPY>KHOCTH.

83 OKpy>XHOCTb, BIMCAaHHAs B YTOJI

84 OKpY>XHOCTb, BIIUCAHHAS B YTOJI

85 OnucanHasi OKPY>KHOCTb TPEYTOJIbHHKA,
€€ HeHTp

86 OnucanHasi OKPY>KHOCTh TPEYTOJIbHHKA,
€€ LeHTp

87 MeToa reoMeTpUYecKuX MECT TOYEK IpU
peIIeHIH TEOMETPUIECKUX 3aa4

88 MeToa reoMeTpUIecKUX MECT TOUEK IPU
pelIeHNH T€OMETPUYECKUX 3a]1a4
O060cHOBaHMS TPOCTEUIITUX TTOCTPOCHHH,

89 ATAIlbl 33JIa4M Ha MIOCTPOSHHUSI, PEIICHNE
3aJa4 Ha MMOCTPOEHUE LIUPKYIEM U
JINHEVKOU
O060cHOBaHMS IPOCTEUIITUX TTOCTPOCHHH,

90 3Tarbl 33]]a4H Ha TIOCTPOCHUS, PEIICHHE

3a/1a4 Ha TIOCTPOCHUE LIUPKYJIEM H




JIMHEUKON

KonTponbHas pabora o teme
"Okpyx)HOCTb. [ eomeTprueckue mecra

o1 Toyek. [TocTpoeHHs ¢ MOMOIIBIO IUPKYIIS 1
U TUHEeKn"

92 [ToBTOpenne u 0600meHue. Pemenne 1
3aad.

03 IToBTropenue n o6o6meHue. Permenne 1
3ajad.

94 [ToBTOpenue u 0600meHue. Pemenne 1
3a1ad.

95 IToBTropenue n o6o6mmenue. Permenne 1
3ajad.

96 [ToBTOpenue u 0600meHue. Pemenne 1
3aad.

97 IToBTropenue u o6o6menue. Pemenne 1
3aau.

98 [ToBTOpenue u 0600meHue. Pemenne 1
3amad

99 IToBTropenue u o6o6mmenue. Permenne 1
3ajad.

100 [ToBTOpenue u 0600meHne. Pemenne 1
3aad.

101 HToroBast KOHTpOJIbHAs paboTa 1

102 [ToBTOpenue u o6o6meHue. Pemenue 1
3aad.

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
n/n Bceero U3y4yeHusi | oOpa3oBaTeIbHbIE
padoTbI padoTbI
pecypcbl
1 [TapamrenorpaMm, ero nNpu3HaKu U 1
CBOMCTBA
5 [lapamnenorpamm, ero Npu3HaKu 1 1
CBOMCTBA
3 [Tapannenorpamm, ero npu3Haku U 1
CBOMCTBA
4 [lapamnenorpamm, ero Npu3HaKu 1 1
CBOMCTBA
5 [lapamnenorpaMm, ero Npu3HaKu U 1
CBOMCTBA
6 [IpsimoyronbHUK, pOoMO, KBaapat, ux 1
MIPU3HAKU U CBOMCTBA
7 [IpsimoyronbHUK, poMO, KBapat, UX 1
IIPU3HAKU U CBOMCTBA
3 [IpsimoyToNBHUK, pOMO, KBapaT, UX 1
MIPU3HAKU U CBOMCTBA
9 [IpsimoyronbHUK, poMO, KBaapaT, UX 1
MPU3HAKU U CBOMCTBA
10 CpenHsist TMHUS TPEyroJbHUKA
11 CpenHsist TMHUS TPEYroJbHUKA
12 Tpanenus. PapHoOeapeHHas Tpamnenws, e¢ 1

CBOMCTBA U IPU3HAKHU




Tpanenus. PapHoOeapeHHas Tpamnenus, eé

13 . 1
CBOWCTBA M IPU3HAKA

14 IIpssmoyronbHas Tpanenus 1

15 Cpenusist TuHUs Tpaneuuu 1

16 Teopema daneca 1

17 Teopema daneca 1

18 Teopema 0 MPONOPLUOHAIBHBIX OTPE3KAX 1

19 Teopema 0 MPONOPIMOHAIBHBIX OTPE3KaX 1

20 LlenTp Macc TpeyrojibHUKA 1

21 LleHTpanbHO-CUMMETPUYHBIE (PUTYPHI 1

29 KonrtponbHas pabota o teme 1
"YeThIpEXYroJbHUKH "

23 [Tonobue TpeyronbHUKOB, KO HULIHEHT 1
moxo0us

24 [Tono6ue TpeyroabHUKOB, KOOPPHUIUEHT 1
nmoxoous

25 [TpusHaku noao0us TpEyroabHUKOB 1

26 [Tpu3Haku noao0us TpeyroabHUKOB 1

27 [Tpu3Haku o006 TPEYrONbHUKOB 1

28 [Tpu3Haku mo100us TPEYrOJbHUKOB 1

29 [Ipu3Haku noao0us TpeyroabHUKOB 1

30 [Tpu3Haku o000 TPEYTrOIbHUKOB 1

31 [Tpumenenne nogo0us NpH pereHNH 1
IIPAKTUYECKHX 3a1a4

39 [TpumeHeHne MoA00Ms IPH PEIICHUH 1
MPAaKTUYECKHX 33134

33 [Tpumenenne moao0us MpH PEIICHUH 1




IMPAKTUYCCKUX 3a1a4

[IpumeHeHne no100ust IPU pelIeHUH

34 MPAKTUYECKHX 337124

35 [TpumeneHue mo100ust IPU peIICHUH
MPAKTUYECKHX 33724

36 [TpumeHeHre T10100HSI IPU PEIICHUH
MPAKTUYECKHX 33724

37 BBenenue noHaTus npeoodpa3oBaHUs
moA00us U MOAOOHBIX (HUTYP

38 KonTponbnas padora o Teme "Tlogobune"

39 [Tonsitue mnomaau. CBOMCTBA IJIONIAIEH
reoMeTpHUecKuX GuUryp

40 Ioasarue miomanu. CBolcTBa IIoMAaAeH
reoMeTpruecKux Guryp

41 [Tonsitue mnomaau. CBOMCTBA IUIOIIAICH
reOMeTpPUUECKHUX QUryp
[Ipocreitmme GopmMyIIbl s IIOIAIN

42 TpPEYroJbHUKA, TapajuieJorpaMma, pomMoa
U Tparenuu
[IpocTeiimme hopMynbl 7S TUIOMIATN

43 TpeyrojbHHKa, MapajiesorpaMma, pomoa
U Tparenuu
[Tpocreitmme GopmyIibl A MII0IIAINA

44 TPEyroJibHUKA, apajuiejorpaMmma, pomoa
U Tparnenuu
[Ipocreitmume GopmyIIbl A1 IIOIIAINA

45 TpPEYroJibHUKA, TapajuieorpaMma, pomoa

Y Tparneuuu




[Ipocreiimme GopmMyIIbl AT UIOIA A

46 TPEYroJbHUKA, TapajuieJorpaMmMa, pomMoa 1
U Tparneuuu
[Ipocreiimme hopMynbl 17 TUIOIIATN

47 TpeyrojbHHKA, MapaiesorpaMma, pomoa 1
U Tparnenuu
[TpocTeiimme hopMyIIbI IS TUTOIIA A

48 TpEyroJibHUKa, Napajuiejorpamma, pomoa 1
U Tparnenuu
[Ipocreitmume GopmyIIbl A1 IIOIIAINA

49 TpEyroJibHUKA, TapajuieorpaMma, pomoa 1
U Tpaneuuu
[TpocTeiimme hopMyIbl 171 TIIOIIATH

50 TpeyrojbHHKa, MapaiesorpaMma, pomoa 1
U Tparenuu

ol [Tnomaau nogo0HBIX GuUryp 1

52 [Tnomanu nonobHbIX huryp 1

53 [Tnomaau nogoOHBIX HUryp 1

94 Kontponbnas padota o teme "Ilnmomans" 1

55 Teopema ITudaropa 1

56 [Tpumenenue Teopemsl [ludaropa npu 1
pELIeHUH MPAKTUUECKHX 3a]a4

57 [Ipumenenune Teopemsl [ludaropa npu 1
pelIeHNH MPAKTUYECKHX 3a/1a9

58 ITpumenenue Teopemsl [Tudaropa npu 1
pELICHUH MIPAKTUYECKHX 3a]a4

59 [Ipumenenue Teopemsl [ludaropa npu 1

PCIICHUHU MPAKTUYCCKUX 3a1a1




[Tpumenenue Teopemsl [Iudaropa npu

60 pELIeHNN MIPAKTUUECKHX 3a]a4

61 IIponopumoHaibHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopuroHagbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE

63 IIponopuyoHaibHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

64 [TponopuroHaabHbIE OTPE3KU B
IPSMOYIOJIbHOM TPEYTOJIbHUKE

65 [IponopumoHaibHbIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 [TponopuroHagbHBIE OTPE3KU B
IPSMOYIOJIbHOM TPEYTOJIbHUKE
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

67 OCTPOTO yrija NpsIMOYTrOJIbHOIO
TPEyrojbHUKa
CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC

68 OCTpPOTO yTJIa MPsIMOYTOJIBHOTO
TpPEYroJabHUKA
CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC

69 OCTPOTO yIJjia MPSIMOYTOJIBLHOTO
TPEyrojbHHKa

70 Tpuronomerpudeckue (PyHKINUU YTIIOB B
30°,45°u 60°

71 Tpuronomerpuyeckue (PyHKINHU YITIOB B
30°, 45° u 60°

72 Kontponbhas padota o teme "Teopema




[Tudaropa u Havana TpuroHoMeTpun"

73 BnvicanHnble ¥ IEHTpaIbHBIE YTJIbI 1

74 BrincaHHbIe 1 IEHTpPaAJIbHBIE YIIIBI 1

75 Brivcannsie 1 IEHTpaIbHbBIE YTIIbI 1

76 Brimcannbie 1 IeHTpabHBIC YTIIbI 1

77 VYron Mexay KacaTelabHON U XOpJ0i 1

78 VYron Mexnay KacaTenbHON U XOpAoH 1

79 VYTbl MeXTy XOpAaMHu U CEKYIITUMHU 1

80 VYTIIBI MEXAY XOpAAMH U CEKYIIIUMHU 1

81 Brniucannele u onucaHHbIe 1
YeThIPEXYTOJbHUKHI

82 Brniucansele u onucaHHble 1
YETBIPEX YT OJIBHUKHU

83 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YeThIPEXYTrOIbHUKA

84 CBoiicTBa ¥ IPU3HAKU BIMCAHHOTO 1
YEeThIPEX YT OJIbBHUKA

85 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YeThIPEXYTrOJbHUKA

86 CBoiicTBa M MPU3HAKKA BIMCAHHOTO 1
YeTHIPEXYTOIbHUKA

87 B3anmHoe pacnonoxxeHue aByx 1
OKPY>KHOCTEHN

88 B3anMHoe pacnonoxxeHue aByx 1
OKPY>KHOCTEH

89 Kacanue okpyxHoCTEH

90 Kacanue okpyxHoCTEM




91

OO6mume KacaTeabHbIC K IBYM
OKPY>KHOCTSIM

92

KouTponbhas pabota o Teme "Yriasl u
YeThIPEXYTOJIbHUKH, CBS3aHHBIE C
OKPY>KHOCTBIO"

93

[ToBTOpenue u o0od1meHue. Pemenue
3aj1a4, WITIOCTPUPYIOLINX CBSA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

94

IToBTopenue n o6o61meHue. Pemenne
3a/1a4, WUTFOCTPUPYIOIIUX CBSA3U MEXIY
pa3IMYHBIMU TEMAaMU Kypca

95

96

[ToBropenue n o6o6mmenue. Pemenue
3aj1a4, WIUTFOCTPUPYIOLINX CBSI3H MEXKIY
Pa3IMYHBIME TEMaMH Kypca

[ToBTOpenue u o0o6meHue. Pemenue

3aja4, WUIIOCTPUPYIOLIUX CBSI3U MEKIY
pa3IMYHBIMM TEMaMH Kypca

97

[ToBTOpenue u 0600meHue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBSI3H MEKIY
pa3IUYHBIMU TEMaMH Kypca

98

[ToBTropenue n o6o6mmenue. Pemenne
3a/1a4, WITFOCTPUPYIONINX CBSI3U MEKIY
Pa3IMYHBIMHE TEMaMH Kypca

99

IToBTOpenue u 00od1eHue. Pemenue
3aj1a4, WITIOCTPUPYIOLIUX CBS3H MEKIY
pa3IMYHBIMHE TEMaMH Kypca

100

[ToBTOpenue u 0600meHue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBS3H MEKIY




pas3siin4HbIMU TEMaMHU KypcCa

101 HroroBas KoHTpoJIbHAs paboTa 1
IToBropenue n o6o6mmenue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOIIMX CBA3H MEKAY 1
Pa3IMYHBIME TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




9 KVIIACC

Ne
n/n

Tema ypoka

KogaunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Cunyc, KocuHyc, TaHreHe yrioB oT 0 10
180°

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO

®opMyIbl TPUBEICHUS

@opMyIIbI IPUBEACHUS

Pewmenue tpeyronsaukos. Teopema
KOCHUHYCOB

Pemenne tpeyronsaukoB. Teopema
KOCHHYCOB

Teopema cunycoB

Teopema cuHycOB

Pemienue nmpakTuyeckux 3agay ¢
HCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TGOpeMLI CI/IHyCOB

10

Pemenne MNPaKTUYCCKUX 3aa4 C
HCII0JIB30BAHHUEM TCOPEMBI KOCUHYCOB U
TCOPEMBbI CUHYCOB

11

Pemrenue npaktuueckux 3ajaad ¢
HCIOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U
TEOPEMbI CUHYCOB

12

Pemenue nmpakTuyeckux 3agay ¢




HCII0JIB30BAHHUEM TCOPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB

Tpuronomerpuueckue GOPMYIIBI 1S

13 IJIOIA I TPEYTOJIbHHUKA,
napasienorpamma
Tpuronomerpuaeckue HOPMYITBI IS

14 IJIOIIAAN TPEYrOJIbHUKA,
napasesrorpamma
Tpuronomerpuueckue GOpMyIbI s

15 JIOIIAINA TPEYTOJbHUKA,
napaJiesiorpaMmma
Tpuronomerpuueckue HGOPMYIbI s

16 IJIOIIA I TPEYTOJIbHHUKA,
napasenorpamma

17 ®opwmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDopM}./'na IUIOUIA/IA BBIMYKIIOTO
YEeTBIPEXYrOJIbHUKA

1 CDOpM}./.JIa TUTOMIA/IA BBITYKIIOTO
YeThIPEXYTrOIbHUKA

29 Kontponbhas pabota o teme "Permenue
TPEYroJIbHUKOB"

93 Xopbl 1 TOTI0OHBIE TPEYTOTLHUKH B
OKPYKHOCTH

24 Teopema o Mpou3BeIeHUH OTPE3KOB XOPJI

25 Teopema o MPOU3BEICHUN OTPE3KOB XOPJT

26 Teopembl 0 NPOU3BEACHUN OTPE3KOB




CEKYIIHNX

Teopembl 0 TPOU3BEACHUN OTPE3KOB

27 1
CeKYIINX
28 Teopema o kBazpaTe KacaTelabHON 1
29 Teopema o kBagpaTe KacaTeIbHON 1
30 Teopemsl UeBsl u Menenas 1
31 Teopemsl UeBsl 1 MeHenas 1
32 Teopemsr YeBsl 1 MeHenas 1
33 [ToHsiTHE O TOMOTETHUH 1
34 Konrpomnsnas padora o teme "[logobOue 1
TPEYroJbHUKOB"
VYpaBHeHHE NPSAMOMN Ha TIOCKOCTH.
35 VYrioBoii Ko3h(HUIIUEHT ¥ CBOOOTHBIH 1
YJIeH, UX TEOMETPUICCKHUNA CMBICIT
YpaBHeHHE NIPSMOH Ha IUIOCKOCTH.
36 YrnoBoii kKo3hHUIUEHT U CBOOOTHBIN 1
YJIeH, UX TEOMETPUICCKHUIA CMBICIT
37 [MapannenbHOCTh U EPIEHANKYIIPHOCTh 1
IpSAMBIX (Yepe3 yrioBoi ko3pduumeHr)
38 YpaBHEHHE OKPYKHOCTH 1
39 Haxoxnenue nepeceyeHuil OKpy KHOCTEN 1
Y TIPSIMBIX B KOOPJIMHATAX
40 HaxoxneHue nepeceyeHuil OKpyKHOCTEN 1
U TIPSIMBIX B KOOpJAWHATAX
41 dopMyiia pacCTOSTHUS OT TOYKH JI0 TPSIMOM 1
42 [Tnomaae napamienorpamMma B 1

KOOpJMHATAX, MIOHSATUE 00




OpHCHTHpOBaHHOﬁ miomajiun

HpI/IMeHeHI/Ie MCTOOAAa KOOpAWHAT B

43 MIPAKTUYECKH-OPUEHTUPOBAHHBIX
reOMETPHUECKHX 3a7auax

44 KoHntponbHas padoTa o teme "MeTon
KoopauHat"

45 BexkTops! Ha III0CKOCTH
CrnosxeHue ¥ BBIYMTAHHUE BEKTOPOB —

46 MpaBujia TPEYroJbHUKA U
napasuiesnorpamma
CrnoxeHne ¥ BBIYNTaHUE BEKTOPOB —

47 IIpaBWJ1a TPEYTOJIbHUKA U
napasiesnorpaMmma

48 YMHOKEHHE BEKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
CrnosxeHue ¥ BBIYUTAHHE BEKTOPOB,

50 YMHOKCHHE BEKTOpa Ha YUCIIO B
KOOpJMHATaxX
CrnoxeHune v BBIYUTaHNE BEKTOPOB,

o1 YMHO>KECHHE BEKTOPa Ha YUCIIO B
KOOpJMHATaxX

59 [IpumeHneHue BeKTOpOB B (hU3HKE, LICHTP
Macc

53 [Tonsitue o 6a3uce (Ha TIOCKOCTH).
PaznoxeHus BeKTOpoB 1o 6a3ucy

54 [Tonsitue o 6a3uce (Ha TIOCKOCTH).
Paznoxenus BEKTOpPOB 1Mo Oa3ucy

95 [Tonsitue o 6a3uce (Ha MIOCKOCTH).




Pa3noxeHus BEeKTOPOB 10 0azucy

CkansipHO€ NMPOU3BEIEHNUE BEKTOPOB,

56 r€OMETPUYECKUI CMBICI U BBIPAKEHUE B
JIeKapTOBBIX KOOpJIUHATAX

57 JAucTpuOyTUBHOCTh CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHoe Mpou3BeICHUE U
IIPOELIMPOBaHUE

59 [IpumeHeHne cKangpHOro NPOU3BEACHUS
BEKTOPOB Ul HAX0XKJCHUS JUIMH U YIJIOB

50 [IpuMeHeHne CKaIsipHOro MPOU3BENCHUS
BEKTOPOB I HAX0XKACHHS UIUH U YIJIOB

61 [IpumeHeHne cKansgpHOro NPOU3BEACHUS
BEKTOPOB Il HAX0XKAEHUsI JUIMH U YTJIOB

62 Pemenue reomeTpuueckux 3aaad ¢
MIOMOUIbIO CKAISIPHOTO IIPOU3BEICHUS

63 Pemienue reomerpuyeckux 3auad ¢
MOMOILBIO CKAJIIPHOT'O IIPOU3BEACHUS

64 KonTponbHas padora no teme "Bekropsr"”

65 [IpaBuibHBIE MHOTOYTOJIBHUKH,
BBIUUCIIEHUE UX JIEMEHTOB

66 [IpaBuiIbHBIE MHOTOYTOJIEHUKH,
BBIUMCJIEHUE UX DJIEMEHTOB

67 [IpaBuibHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHUE UX JIEMEHTOB

68 IIpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUMCJIEHUE UX DJIEMEHTOB

69 Yucno m ¥ IMHA OKPYKHOCTH




70 Ywucino m v 1jIMHa OKPYKHOCTH 1

71 JInvHa 1yru OKpY>KHOCTH 1

72 JUInHA AyTH OKPYXHOCTU 1

73 Panuannas mepa yria 1

74 Panuannas mepa yria 1

75 [Tnomaap Kpyra u €ro 3JeMEeHTOB (CEKTOpa 1
U CETMEHTA)

76 [Tnomaas Kpyra U ero 3JeMeHTOB (CEKTOpa 1
1 CErMEHTA)

77 [Tnomaap Kpyra u €ro 3JeMEeHTOB (CEKTOpa 1
Y CErMEHTA)

78 Beruuciienue nepuMeTpoB M IUIOIIACH 1
¢buryp, BKJIIOYAIOIINUX 3JIEMEHTHI Kpyra

79 Berauciienue nepuMeTpoB | IUTOMIACH 1
(buryp, BKIIOYAIOMIUX 3JIEMEHTHI Kpyra

80 Konrtponbhas no teme "Jlnuna 1
OKPY’KHOCTH M IUTOIA b Kpyra"

81 LlenTpanpHast CHMMETPHS 1

82 LleHTpanbHO-CUMMETPUYHBIE (PUTYPHI 1

83 [ToBopoTt 1

84 OceBast ciMMeTpHs 1

85 @urypsl, SI/IMMeTpI/I‘-IHbIe OTHOCHUTEIIFHO 1
HEKOTOPOi ocH

86 [TapannensHbII IEpeHOC 1

87 [loHsTHE ABUKEHUS U €r0 CBOMCTBA 1

88 PaBenctBo ¢uryp 1

89 IIposiBneHuss CUMMETpPUU B IPUPO/E, 1




KHUBOIIHUCH, CKYJIBIITYpE, APXUTEKTYpE

90

Komnosunun neuxeHuit (mpocreiime
IIPUMEpHI)

91

IToBTropenue n o6o6mmenue. Permenue
3a/1a4, WUTFOCTPUPYIOIIMX CBSA3U MEKIY
pa3IMYHBIMU TEMAaMU Kypca

92

[ToBTropenue n o6o6mmenue. Perenne
3aj1a4, WIUTFOCTPUPYIOLINX CBSI3H MEXKIY
Pa3IUYHBIMH TEMaMH Kypca

93

[ToBTOpenne u 0600meHue. Pemenne
3a7a4, WUTFOCTPUPYIOIINX CBI3U MEXKIY
pa3IM4YHBIMU TEMaMU Kypca

94

[ToBTOpenue u 0600meHue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKIY
pa3TUYHBIME TEMaMHU Kypca

95

[ToBTropenue n o6o6mmenue. Pemenne
3a/1a4, WITFOCTPUPYIONIMX CBA3U MEKIY
Pa3IMYHBIMHE TEMaMH Kypca

96

[ToBTOpenue u o0o01eHue. Pemenue
3aj1a4, WITIOCTPUPYIOLIUX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

97

[ToBTOpenue n 0600meHne. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBS3H MEKIY
pa3TUYHBIMHU TEMaMHU Kypca

98

[ToBropenue n o6o6menue. Pemenue
3aj1a4, WIUTFOCTPUPYIOLINX CBSI3H MEXKIY
Pa3IMYHBIMHE TEMaMH Kypca

99

[ToBTOpenue u 00o61eHue. Pemenue




3a/1a4, WUIIOCTPUPYIOIIUX CBA3H MEKIY
pa3INYHBIMHU TEMaMU Kypca

[ToBropenue n o6o6mmenue. Permenne

100 3a/1a4, WUTIOCTPUPYIOIIMX CBA3H MEXKAY 1
Pa3IMYHBIMHE TEMaMH Kypca
101 Hrorosas konTpoipHas pabora 1
[ToBTropenue n o6o6mmenue. Perenne
102 3a/1a4, WJUTIOCTPUPYIOIIMX CBSA3H MEKAY 1
pa3IMYHBIMHE TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

Maremartuka.l'eomerpus: 7-9-e kinacchl: 6a30BbIi ypoBeHb: M 34 yueOHUK/
JI.C.AranacsH, B.®.byty308,C.b.Kagomies-14-e uz., nepepad.- Mockga:

IIpoceenienne,2023

METOAUYECKHUE MATEPHUAJIbBI UISA YUUTEJIA
Marematuka. ['eomerpus:7-9 knaccol: 6a30BbIi ypoBeHb: M34
yueOHuk/J1.C.Atanacsa. B.®.byry3os-14-e uzj., nepepad.-Mockaa:

IIpoceenienue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

PO1I, bubnuoreka [HOK






